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Preface from the Editor

The explosive development of the sciences and its expansion into other disciplines such
as the Life Sciences field is yielding groundbreaking discoveries from novel genes and bio-
products to cutting-edge nanotechnology, resulting in a transformed science landscape with
profound global applications in understanding life, eradicating diseases, securing a more
equitable food and water supply distribution as well as creating novel bio-industries and
products.

Based on these phenomena above, the ICOLIB 2015 with theme “Exploration and
Conservation of Biodiversity”, provide an interdisciplinary platform of life sciences for
researchers, academics, students, professionals, industries, and policy makers. This meeting
also proposed to among scientists and professionals to stay at the leading edge of recent
advances in life sciences and sustainability, act as a catalyst for further research, improve
international collaboration while bridging the scientific and technological differences among
scientists, and foster global health security.ln order to disseminate to community more
broadest, the articles were published as a proceeding.

The conference was organized by the Department of Biology, Faculty of mathematic
and natural sciences, The University of Jember collaboration with the Flensburg University of
Applied Sciences, Deutscher Akademischer Austauch Dienst (DAAD), Indonesian-German
Network for Teaching, Training and Research Collaboration (IGN-TTRC), University of
Kassel and IndoBIC (Indonesian Biotechnology Information Centre) The Southeast Asian
Regional Centre for Tropical Biology (SEAMEO BIOTROP). The conference participants
from 5 countries and of which 9 lectures within the field health and medicine, agriculture, food
technology and security, new and renewable energy, conservation and management including
exploration of biodiversity. Presentation divided into plenary, oral and poster session. More
than 150 researchers including students participated on this meeting.

On behalf of the organizing committee, i would like to thank all invited speakers and
presenters for participating in the ICOLIB 2015 for giving valuable contribution to this
conference. Also, acknowledgements are address to Rector University of Jember, Flensburg
University of Applied Sciences, DAAD, Indonesian-German Network for Teaching, IGN-
TTRC, University of Kassel and IndoBIC-SEAMO BIOTROP as well as all sponsors for the
efforts. Finally, i would like to express deep appreciation to the member of the organizing
committee for the good teamwork and the great effort to bring success to the conference.

Jember, September 2015

Kahar Muzakhar
Committee
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JUMPING DNA: REGULATION and APPLICATION in FUNCTIONAL
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Abstract

Mobile genetic elements like transposons and retrotransposons constitute large parts of most eukaryotic genomes.
Since they are believed to be of viral origin, one of their intrinsic features is to change their position in the genome
and/or to multiply. Though these properties contribute to variation and evolution, extensive transposition can lead
to genome instability and hazardous mutations. We summarise here the mechanism that is used to keep the
Dictyostelium retroelement DIRS-1 under control. In addition we show how the DIRS-1 control mechanism can
be applied to knock down the expression of other endogens to investigate their biological functions.

Keywords: Transposons, retrotransposons, gene silencing, RNA interference, LTR, siRNAs, argonaute proteins.

Introduction

Transposons and retrotransposons are highly
abundant elements in eukaryotic genomes. While
transposons can be cut out and be reintegrated at
other positions in the genome, retrotransposons are
transcribed, a cDNA is synthesized by the reverse
transcriptase encoded by the retroelement and the
new copy is inserted into the genome. Both kinds of
elements may thus be mutagenic by disrupting genes
and by altering expression of neighboring genes by
their promoters. On the other hand, transposition and
retrotransposition have apparently contributed
significantly to evolution (1).

Nevertheless, an excess of mobility is
deleterious to organisms and the genetic costs of
huge amounts of DNA that has to be replicated in
every cell cycle, is substantial. Several diverse
mechanisms have been developed to minimize the
effects of mobile elements and at the same time
maintain the evolutionary advantages of them.

One mechanism of “taming” mobile elements
is apparently that they adopt secondary functions. In
Drosophila for example, retrotransposons occupy
the ends of chromosomes and have become part of
the telomeres (2). In Dictyostelium, the
retrotransposon DIRS-1 constitutes the centromeres
of all chromosomes (3,4).

A second mechanism to avoid damage by
mobile elements is the preference of specific
integration sites. For example, several retroelements
in yeast, Dictyostelium and others only insert at
specific positions upstream or downstream of tRNA
(5) genes and thus do not disrupt other genes .

Nevertheless, other measures are necessary to
avoid abundant expression of transposon genes and
proteins. In many cases, the DNA of the mobile
elements is methylated which leads to
heterochromatin formation and strongly reduced

transcription. Another mechanism is gene silencing
by RNA interference.

1. RNA interference

ICR
ORF1 (GAG) ORF3 (RT+RH+MT)

. right LTR
= R | °

| rm

ORF2 [YR)

left LTR

-

Fig. 1: Structure of the Dictyostelium DIRS-1
retrotransposon.

DIRS-1 consists of thre overlapping reading
frames encoding a gag protein (Orf 1), a tyrosine
recombinase (Orf 2) and a protein with reverse
transcriptase, RNaseH and methyl-transferase
domains (ORF 3). The coding genes are flanked
by inverted long terminal repeats (LTRs). ICR
is an “internal comple-mentary region” believed
to be involved in completion of the element after
reverse transcription.

RNA interference is based on siRNAs (small
interfering RNASs) which are generated from double
stranded RNA by a highly conserved biochemical
pathway in eukaryotes (6), summarized in (7). Since
some retrotransposons have inverted, long terminal
repeats at their ends and since these serve as
promoters for the retroviral genes, transcripts in both
orientations are synthesized. These can form
completely complementary  double stranded
structures that are then processed by the RNAI
machinery. An enzyme denominated Dicer cleaves
the long double strands into fragments of 21bp.
These are then transferred to RISC (RNA induced
silencing complex). One of the two 21nts strands is
removed and the other one guides RISC to an mRNA
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with complementary sequence. A protein within
RISC which is termed Argonaute, has nuclease
activity and cleaves the mRNA which is then
subjected to degradation. Since one double stranded
RNA generates many siRNAs and since one siRNA
loaded RISC can cleave multiple mRNA targets, a

siRNA pathway

E—

siRNAs

W

mRNA-cleavage

Fig. 2: siRNA pathway

are specific processing products or degradation
products (9). Some of these transcripts are most
likely generated by the partial copies in the genome.
The left and the right LTR are strong promoters and
apparently also contain transcription-stop and/or
polyadenylation signals. Thus, transcripts in both

siRNA amplification
(2nd siRNAs)

A
)

-

‘r/?

mRNA-degradation

2nd siRNAs

Left: dsRNA from complementary transcripts (sense and anti-sense) is cleaved by Dicer to 21nts siRNAs.
With the help of a dsRBD protein, one strand is transferred to an Argonaute protein and guides the Argonaute
to a matching mRNA. There, the nuclease activity of the Argonaute cleaves the mRNA.

Right: siRNAs guided to an mRNA may also recruit an RNA dependent RNA polymerase (RARP) which
copies the mRNA and generates a dSRNA. This is a target for Dicer and processed to further secondary siRNAs
(2" siRNAs). This amplification increases the pool of siRNAs substantially.

substantial reduction of functional mRNAs is
achieved.

In addition to cleavage, siRNAs can also serve
as guides or primers for RNA dependent RNA
polymerases (RARP). These enzymes are encoded in
the host genome and synthesize an RNA on an RNA
template. sSiRNAs can thus serve to generate even

more SiRNAs.

2. The Dictyostelium retroelement DIRS-1

DIRS-1 is a retroelement with long terminal
repeats and present in 16 complete copies in the
genome (8). In addition, up to 200 incomplete copies
are present. These are generated by the preference of
DIRS-1 to integrate into its own sequences. DIRS-1
sequences are only found in the centromeres of the
six chromosomes (4) and most likely serves for
essential features since it is also associated with the
centromere-specific histone CENH3.

A multitude of transcripts from DIRS-1 is
detected in Northern blots but it is not clear if these

orientations (sense and antisense) are synthesized.
Deep sequencing of small RNAs revealed that
the vast majority of siRNAs in Dictyostelium is
derived from DIRS-1 thus suggesting that the
retroelement is controlled by RNAI (10).

3. The Dictyostelium RNAI system

The RNAI system in Dictyostelium has been
extensively investigated since 2001 (11,12). Most
proteins involved in the gene silencing pathway have
been identified and distinct functions for some could
be assigned. The current, simplified model for the
siRNA pathway is depicted in Fig. 2

The Argonaute A protein (agnA) is required for
the generation of siRNAs since a knock-out of the
gene substantially reduces the amount of siRNAs
and increases the amount of full length mRNAs from
DIRS-1(13). Similarly, a knock-out of the RNA
dependent RNA polymerase gene rrpC reduces the
amount of sSiRNAs (14). Dictyostelium has two genes
encoding Dicer proteins. A knock-out of DrnB
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affected the related micro RNA pathway but had no
obvious consequences on SiRNA production.
Unfortunately, a knock-out of the other Dicer gene,
drnA could not be achieved but it was concluded that
the DrnA protein is most likely responsible for the
generation of siRNAs.

Malfunction of the RNAI system resulted in
overexpression of DIRS-1 derived transcripts and
the synthesis of DIRS-1 encoded proteins that were
undetectable in the wild type strain. Recent results
suggest that the mobility, i.e. transposition of the
element is substantially increased and that possibly
virus-like particles are produced (unpublished data).

4. A gene knock-down system based on DIRS-1

Given that the RNAI system could efficiently
silence the DIRS-1 retrotransposon, it was
investigated if this could be applied to reduce

&
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long e

Western Blot

expression of endogenous genes. Apparently, the
strong LTR promoters of DIRS-1 transcribed
sufficient amounts of dsRNA to activate the RNAI
system. If fragments of endogenous genes were
inserted in between the LTRs to replace the DIRS-
sequences, one could expect that siRNAs were
generated and may target mMRNAs of the
corresponding endogene in trans. Consequently, the
endogene would be silenced and phenotypes of
reduced expression could be investigated.

The hypothesis was tested by inserting
fragments of seven different genes in between the
opposing LTR promoters and by introducing the
constructs into Dictyostelium wild type cells. In all
cases, siRNAs of the corresponding endogens were
found and these were not detectable in the
untransformed wild type. Furthermore, a reduction
of the respective mRNAs was seen in Northern blots
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Fig. 3: Comparison between RNAI and antisense mediated gene silencing
A: Antisense and RNAI constructs directed against the corA gene are schematically depicted.

B: Western blots of cells transformed with the constructs shown in A and probed with antibodies directed against
CorA and, as a loading control, against the protein SevA. Two independent samples are shown for the wild type
(AX2), the RNAI construct (ILTR corA rLTR) and the antisense construct (A15 corA as).

C: Northern blot on corA mRNA levels from wild type (AX2) and from cells transformed with the antisense
construct corA as short, corA as long and the RNAI construct ITR corA ITR. The corA long construct contains the
full length corA coding region and may lead to somewhat better silencing (see text).
D: Northern blot on siRNAs from wild type (AX2) and two independent isolates from cells transformed with the
RNAI and the antisense constructs. As a loading control, the blot was reprobed against the snoRNA DdR-6.
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and where antibodies were available, a reduction on
the protein level was also observed (15).

As a further control, the LTR constructs were
also transformed into a strain where the agnA gene
had been destroyed. Since AgnA is required for
siRNA production, silencing did not work in this
strain, demonstrating that in the wild type the knock-
down strategy really involved the RNAI system.

In several cases it was checked if mutant
phenotypes could be observed in the knock-down
strains. In fact, for the mhcA gene and for corA,
defects in cytokinesis, leading to multinucleate cells
were found. These corresponded to the phenotypes
previously observed in knock-out mutants of the
same genes. Most interestingly, the casK gene in
Dictyostelium could not be knocked out in previous
attempts thus suggesting that the gene product was
essential for viability. In contrast, the knock-down
approach was successful resulting in cells with
significantly slower growth. It is thus possible to
investigate the function of essential genes in knock-
down strains with strongly reduced expression
levels.

One may ask the question if any opposing
promoters flanking a gene fragment may have the
same effect. This was tested with several promoter
combinations and even though small amounts of
siRNAs were sometimes detected, silencing was
never as pronounced as with the LTR constructs.
There could be two reasons for this observation:
either the LTRs are extremely strong promoters and
thus generate sufficient amounts of siRNAs which
could not be achieved by other promoters, or the
LTRs harbor some other features that specifically
attract the RNAI machinery (15).

5. RNAI and antisense

In previous work, knock-downs have been
achieved with some success by introducing genes or
gene fragments in antisense orientation in respect to
a promoter (16). Before the discovery of the RNAI
mechanism, it was generally believed that hybrid
formation between the mRNA and the antisense
RNA would just inhibit translation, though other
mechanisms had already been suggested (17). A
comparison of antisense and RNAI constructs
revealed that the former also resulted in the
appearance of siRNAs but their amount was in
general much lower than with the LTR constructs.
Fig. 3 shows the results of such a comparison.

The same fragment of the corA gene was either
inserted in between the opposing DIRS-1 LTRs or
placed, in antisense orientation, behind the strong
actin promoter. The constructs were introduced into
Dictyostelium cells on an extrachromosomal
expression vector as previously described (15). After
selection on media containing the antibiotic G418,
the resulting transformants were analysed by
Western blot protein levels and by Northern blot for
MRNA and siRNA levels.

The data show that, compared with the wild
type, protein and mRNA levels are much more
reduced with the RNAIi system than with the
antisense  system.  Consistantly, there are
significantly less siRNAs produced by the antisense
construct than by the RNAI construct. In addition, a
longer antisense construct, containing the complete
coding sequence of the corA gene was used.
Possibly, longer antisense has a stronger silencing
effect but ss can be seen in Fig. 3C (corA as long)
the two independent clones display very different
levels of mMRNA. We have no explanation for this
variability but this was never observed with RNAI
constructs.

Since the production of primary siRNAs
depends on the amount of available mRNA, 1%
siRNAs maybe limiting in the case of antisense. In
fact, previous work has shown that there appears to
be a threshold level of siRNAs and silencing is only
achieved when this threshold is exceeded (18). In
contrast, the DIRS-1 derived RNAI constructs
produce escessive and equal amounts of sense and
antisense RNA and may therefore be more efficient.

Conclusions

The RNAI system in Dictyostelium can be
efficiently employed to rapidly generate knock-
down strains. The procedure is much faster than the
construction and verification of knock-outs and first
results may be achieved within three to four weeks.
A disadvantage is that the degree of downregulation
appears to depend on the target gene and may vary
between 40% and 70%. Another shortcoming is that
the system may not be applicable for knocking down
specific genes of closely related copies of a gene
family: the siRNAs may target all members of the
family.
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ENZYMES from INDONESIAN BIODIVERSITY: MOLECULAR
CHARACTERIZATION and THEIR POTENTIAL APPLICATIONS
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Abstract

Indonesia is rich of biodiversity that offers resources of interesting enzymes. Many have important applications
including in pharmaceutical field. Our laboratory works on a number of enzymes with various applications in
pharmacy such as superoxide dismutase (SOD), nattokinase, Douchi Fibrinolytic Enzyme (DFE) and cyclodextrin
glucanotransferase (CGTase). Two SODs are the focus of our research; Staphycoccus equorum and Citrus limon
SODs. The first SOD displayed moderate thermostability, wide range of pH stability, stability in the presence of
several denaturants and detergents and was showed to form dimer. The thermoflour experiment showed that
dimerization is important for its stability and some ions improved its stability. An in vitro experiment using
fibroblast cell line demonstrated that the SOD protected collagen degradation caused by UV exposure, indicating
that it has potential as anti-aging agent. Citrus limon SOD was engineered to produce as several fusion proteins
with different parts of gliadin molecules to facilitate its permeation through epithelial cells. Our preliminary data
indicate that the gliadin molecule in SOD protein facilitates the permeation of protein through epithelial cells.
Genes encoding nattokinase and DFE were obtained from Indonesian traditional fermented food by metagenomics
approach. Both genes were found not to be identical with those in public sequences and expressed in Escherichia
coli. The purified enzymes were proved to be active. CGTase from two Bacillus isolates were also characterized
and the genes were partially identified using LASP-PCR. Indonesia as a country with high biodiversity, it is
prospective to do research on enzymes to explore their potential applications.

Keywords: anti-aging, biodiversity, CGTase, DFE, enzymes, Indonesia, nattokinase, pharmaceutical, SOD.
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BIOCONVERSION of RARE SUGARS by SUGAR ISOMERASE
and EPIMERASE from MICROORGANISMS

Chang-Su Park

Department of Food Science & Technology, Catholic University of Daegu, Gyeongbuk,
712-702, Republic of Korea

Abstract

The D-Lyxose isomerase gene from Serratia proteamaculans and cellobiose 2-epimerase gene from
Caldicellulosiruptor saccharolyticus were cloned and expressed in E. coli, respectively. The recombinant D-
lyxose isomerase and cellobiose 2-epimerase showed the highest activity at pH7.5, 40°C and pH7.5, 75°C,
respectively. In the substrate specificities for monosaccharides, D-lyxose isomerase has enzyme activity for the
aldoses with the C2 and C3 hydroxyl groups in the left-hand configuration. In the case of cellobiose 2-epimerase,
the enzyme catalyzed the epimerization reactions of the aldoses harboring hydroxyl groups oriented in the right-
hand configuration at the C2 position and the left-hand configuration at the C3 position.

Keywords: Rare sugar, Bioconversion, Substrate specificity, D-Lyxose isomerase, Cellobiose 2-epimerase

Introduction

Rare sugars are defined as monosaccharides
and their derivatives that rarely exist in nature by
International Society of Rare Sugars (ISRS). The
rare sugars have been focused much interesting due
to their possible applications as low-calorie
sweeteners, bulking agents, antioxidants, inhibitors
of microbial growth and glycosidases, nucleoside
analogues, and immunosuppressants, etc.

Recently, the bioconversion of rare sugars by
enzymes from microorganisms have been attracted
much attention as an environmentally friendly rare
sugars production method [3, 4, 5, 12, 13, 15, 18,
19]. Among various enzymes, enzymes related sugar
metabolism such as sugar phosphate isomerases,
sugar isomerases, and sugar epimerase have been
suggested as biological resources for the
bioconversion of rare sugars because they are
involved interconversion of various types of
monosaccharides in the sugar metabolism [1, 2, 6, 7,
8,9, 10, 16, 17, 20].

In this study, the characterization of the two
enzymes, D-lyxose isomerase and cellobiose 2-
epimerase, have been studied for bioconversion of
rare sugars by enzymatic method.

Materials and Methods

Bacterial strains, plasmid, and culture conditions

The genomic DNA  from  Serratia
proteamaculans, Caldicellulosiruptor
saccharolyticus, Escherichia coli ER2566, and pET-
24a (+) were used as the sources of D-lyxose
isomerase gene, cellobiose 2-epimerase gene, host
cells, and expression vector, respectively. The
recombinant E. coli for protein expression was
cultivated in a 2-1 flask containing 500 ml of Luria-
Bertani (LB) medium and 20 xg ml™* of kanamycin
at 37°C with agitation at 200 rpm. When the optical

density of the bacteria reached 0-5 at 600 nm,
isopropyl-g-D-thiogalactopyranoside  (IPTG) was
added to a final concentration of 0-1 mmol I'? to
induce D-lyxose isomerase and cellobiose 2-
epimerase expression, and the culture was incubated
with shaking at 150 rpm at 16°C for 16 h.

Cloning and gene expression

The gene encoding a putative D-lyxose
isomerase and cellobiose 2-epimerase were
amplified by PCR using S. proteamaculans and C.
saccharolyticus genomic DNA as a template. The
sequence of the oligonucleotide primers used for
gene cloning was based on the DNA sequence of the
putative enzyme from S. proteamaculans and C.
saccharolyticus. The amplified DNA fragment
obtained by PCR were subcloned into the same sites
of pET-24a (+) plasmid. The resulting plasmid was
transformed into E. coli ER2566 strain and grown on
LB medium containing 20 xg ml™* of kanamycin.
The expression of the gene encoding
the isomerase was determined by both SDS-PAGE
and enzyme assay.

Enzyme purification

The grown cells were harvested from culture
broth and resuspended in lysis buffer (pH 8-0)
containing 50 mmol 1"t NaH,PO, and 300 mmol |
NaCl. The resuspended cells were disrupted on ice
using a sonicator. The supernatant of disrupted cells
was applied onto a His-Trap HP chromatography
column (Amersham Biosciences, Uppsala, Sweden)
and eluted with a linear gradient from 10 to
250 mmol It imidazole at a flow rate of 1 ml min2.
The active fraction was collected and desalting using
centricon at 4°C against 50 mmol I? N-(2-
hyroxyethyl)piperazine-N’'-(3-propanesulfonic acid)
(EPPS) buffer (pH 7-5) and the resulting solution
was used as a purified enzyme
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Enzyme assay

Unless otherwise stated, the reaction was
performed in 50 mM EPPS buffer (pH 7-5)
containing 10 mM D-lyxose and 0-16 U/ml of
enzyme in the presence of 1 mM Mn?* at 40°C for
10 min. Cellobiose 2-epimerase was used without
ethylenediaminetetraacetic acid (EDTA) treatment.
The enzyme reactions were carried out in 50 mM
PIPES buffer (pH 7.5) containing 10 mM substrate
at 75°C for 20 min by adjusting the enzyme amount
(0.4-400 U/ml). The reaction was stopped by the
addition of HCI to the reaction mixture at a final
concentration of 200 mM.

Molecular mass determination

The subunit molecular mass of the putative
sugar isomerase was examined by SDS-PAGE under
denaturing conditions, using the proteins of a pre-
stained ladder (MBI Fermentas, Hanover, MD) as
reference proteins. All protein bands were stained
with Coomassie blue for visualisation. The
molecular mass of the native enzyme was
determined by gel filtration chromatography using a
Sephacryl S-300 HR 16/60 preparative-grade
column (Amersham Biosciences). The column was
calibrated with blue aldolase (150 kDa), albumin (66
kDa), ovalbumin (43 kDa), and cymotrypsin (29
kDa) as reference proteins (Amersham Biosciences)
and the molecular mass of the native enzyme was
calculated by comparing with the migration length of
reference proteins.

Effects of metal ions, pH, and temperature

To investigate the effect of metal ions on the
putative sugar isomerase, enzyme assay was carried
out after treatment with 1 mM
ethylenediaminetetraacetic acid (EDTA) at 35°C for
1 h or after adding 1 mM of each metal ion such as
Co?*, Mn?*, Mg?*, Ca%*, Zn?*, Cu®*, Fe?*, or Ba?".

To find optimal pH of the putative sugar
isomerase, pH was varied from 6-5 to 8-5 using 50
mmol I"* piperazine-N,N’-bis(2-ethanesulfonic acid)
(PIPES) buffer (pH 6:5-7-5) and 50 mmol I* EPPS
buffer (pH 7-5-8-5). The effects of temperature on
the enzyme activity and enzyme stability were
evaluated in 50 mmol I EPPS or PIPES buffer (pH
7-5) at temperature ranging from 30 to 90°C.

Results and Discussion

Cloning, purification, and molecular enzymes

The gene 687 bp and 1,173 bp encoding a
putative sugar isomerase and sugar epimerase were
cloned and expressed in E. coli. The enzyme was
purified as a soluble protein from crude extract by
His-Trap affinity chromatography.

The molecular masses of the purified sugar
isomerase and sugar epimerase analyzed by SDS-
PAGE were approximately 27 kDa and 47 kDa (Fig.

1). Based on the masses of reference proteins, the
native D-lyxose isomerase and cellobiose 2-
epimerase existed as dimer and monomer by gel
filtration chromatography, respectively (Fig. 2).
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Fig. 1 SDS-PAGE analysis of D-lyxose isomerase
from S. proteamaculans (A) and cellobiose 2-
epimerase from C. saccharolyticus(B).

Molecular mass (kDa)

e .
o .
o

P

b
\b\(—n KkDa

0 8% % % 100 106 10 10 L - -

- - et et
Fig. 2 Determination of the total molecular mass of
D-lyxose isomerase from S. proteamaculans (A)
and cellobiose 2-epimerase from C.
saccharolyticus(B) by gel filtration
chromatography.

Effects of metal ions, pH, and temperature on the
activity of enzymes

In the experiment of effect of the metal ion, D-
Lyxose isomerases from D-lyxose isomerase from S.
proteamaculans was investigated as a Mn2+
dependent enzyume and and cellobiose 2-epimerase
from C. saccharolyticus showed character as a metal
ion independent enzyme.

The maximum activity of S. proteamaculans
putative sugar isomerase was recorded at pH 7-5 and
40°C. And the cellobiose 2-epimerase from C.
saccharolyticus showed the maximum activity at pH
7.5 and and 75°C.

Substrate specificity of enzymes

The specific activity of S. proteamaculans
putative sugar isomerase for the aldose substrates
followed the order D-lyxose > D-mannose > L-gulose
> D-talose > L-ribose. For the ketose substrates, the
activity followed the order D-xylulose > D-fructose >
L-ribulose > D-tagatose > L-sorbose(Table 1). The
substrate specificity of C. saccharolyticus cellobiose
2epimerase for monosaccharides was investigated
with the D- and L-forms of all pentoses and hexoses.
The enzyme converted the substrate aldoses to their
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C2 epimers by the epimerization reaction. Among
the substrate aldoses, the specific activity was
highest for D-mannose, followed by Dlyxose > D-
xylose > D-glucose > D-arabinose (Table 2).

Table 1. Specific activity of D-lyxose Isomerase
from S. proteamaculans

Specific activity-

Substrates Product (umol min-' mg-)

Aldose~ D-Lyxosee D-Xylulose~ 100+013~
D-Mannoses D-Fructoses 542 £0-075
L-Gulose~ L-Sorbose~ 105 +0-013¢
D-Talose: D-Tagatose: 019 +0-004¢
L-Ribose. L-Ribulose 0-14 £0-002-

Ketose: D-Xylulose: D-Lyxose 262 018~
D-Fructose D-Mannoses 141 £0-090-
L-Ribulose L-Ribose« 0-40 +0-:002¢
D-Tagatose. D-Talose~ 0-28 £0-007-
L-Sorhose: L-Taloses 0-02 + 0-0003«

Table 2. Specific activity of cellobiose 2-epimerase
from C. saccharolyticus

Substrate Product ﬁ?ﬁs:?;ﬂﬂgﬂ
Aldose- D-Mannose~ D-Glucose~ 150 £ 0.5+
D-Xylosee D-Lyxgse~ 40£0.7-
D-Lyxose~ D-Xylosee 60 £0.3¢
D-Glucose~ D-Mannoses 35+05¢
Ketoser D-Fructosee D-Glucose~ 9.5 £0.06~
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Abstract

Plants are frequently exposed to environmental stresses such as high-temperature, floods and drought that reduced
the plant growth and yield. To survive and develop normally, plants adapt to the drought stress with various
strategies include change in the genes expression and accumulation of organic compounds called compatible
solute. Thus, understanding the biochemical and physiological is of immense importance to improve the plants
yield and sustain agricultural production. Sugarcane is the most important agricultural crops for sugar production
and the drought stress has an impact on the growth and yield. Observations on chlorophyll content, leaf area index
and sugar productivity were reduced under drought treatments. However, sugar synthesis was increased
concomitant with sugar accumulation during the drought stress. The increase is due to an activation of sucrose-
phosphate synthase (SPS), a key enzyme for sucrose biosynthesis in sugarcane. Study on protein profile of drought-
tolerant sugarcane leaves revealed that the drought-inducible protein with molecular mass of 22 kDa increased
remarkably after drought-stress. Expression of the drought-inducible protein of 22 kDa was induced by drought
stress as well as mannitol and ABA treatments. It was presumed that the protein function to adapt to drought stress
in sugarcane leaves, but detail study on this protein remains to be elucidated. Genetic transformation is powerful
tool and an important technique to create drought-tolerant sugarcane rather than conventional method of genetic
hybridization. Recently, drought-tolerant sugarcane has been developed by introducing betA gene encoding for
choline dehydrogenase (CDH) from Rhizobium meliloti. The CDH converts choline into betaine aldehyde to
produce glycine betaine which was significantly accumulated in transgenic sugarcane during drought stress.
Glycine betaine is a compatible solute thought to act as an osmoprotectant and helping the sugarcane acclimate to
drought condition. Confined field trial showed that the glycine betaine contents highly elevated and the sugar
production increased 10-30% under drought condition. This drought-tolerant sugarcane has been approved by the
National Genetically Modified Product Biosafety Commission for the commercialization. In term of sucrose
content, the genes encoding for sucrose-phosphate synthase (SoSPS1) and sucrose transporter protein (SoSUT1)
have been overexpressed in sugarcane. Double over-expression of these two genes enhanced sucrose biosynthesis
and translocation, thus significantly elevated sucrose content in sugarcane stem. The increased of sucrose plays
important role on the capability of sugarcane adapt to drought condition, since sugars is common solute and used
for osmotic adjustment. It will be interesting to postulate that higher sucrose accumulation might provide the
transgenic sugarcane with has a character of high sugar yield as well as drought-tolerance sugarcane.

Keyword: sugarcane, SoSPS1, SoSUTL1, genetic transformation, Rhizobium meliloti, sucrose-phosphate synthase
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Abstract

Vegetables are high value crops with the potential to alleviate the poverty in tropical Asia and sub-Saharan Africa.
However, their productivity is limited by biotic constraints including insect and mite pests. In an attempt to produce
blemish-free vegetables, chemical pesticides are excessively and indiscriminately used by farmers in most
developing countries. Such pesticide over-use not only poses risks to the health of vegetable producers and
consumers, but also decimates biodiversity in the production system and interrupts ecosystem services.
Development and adoption of integrated pest management (IPM) strategies as an alternative to dangerous chemical
pesticides enhances biodiversity in tropical vegetable production systems. For instance, withholding chemical
pesticides may allow the natural enemies of pest insects to proliferate. Adoption of IPM favors the performance
of pollinators. Deployment of a ‘dead-end’ trap crop makes a pest insect highly vulnerable to its natural enemies.
The effect of IPM technologies developed and promoted by AVRDC — The World Vegetable Center on the
enhancement of local biodiversity in tropical Asia will be discussed in detail.

Keywords: vegetables, biological control, pheromones, bio-pesticides, trap crop, biodiversity

Introduction Selected examples

Vegetables are important components in
human diets and agricultural production systems in The interplay between tomato fruit borer and its
South and Southeast Asia. Although the vegetable unusual host plant, tropical soda apple
cultivation area and productivity have increased Tropical soda apple (Solanum viarum) is a wild
tremendously in  recent decades, average relative of cultivated eggplant. Eggplant fruit and
productivity remains lower in Asia compared to shoot borer (Leucinodes orbonalis) is the major pest
North America or Australia. Arthropod pests are one of eggplant in South and Southeast Asia. S. viarum
of the major limiting factors in vegetable production. possesses appreciable levels of resistance to L.
Because vegetables are high value crops, farmers use orbonalis, and thus has been widely utilized in
large quantities of chemical pesticides to protect resistance breeding programs in Asia. In the late
them, resulting in pesticide misuse. Such widespread 1990s, AVRDC screened S. viarum germplasm for
pesticide misuse adversely affects the environment resistance to L. orbonalis. Although resistant
and causes a loss in biodiversity. It also affects the accessions were identified, heavy loads of tomato
health of farmers, their families, and consumers. fruit borer (Helicoverpa armigera) eggs and larvae
Integrated pest management (IPM) strategies are were observed on foliage of S. viarum in spring 1998
being promoted to reduce overall pesticide misuse in [23]. However, S. viarum was never reported to be
vegetable production systems in Asia. For instance, the host of this noctuid. A subsequent study also
AVRDC - The World Vegetable Center has revealed that H. armigera overwhelmingly preferred
promoted the biological control of diamondback to lay eggs on S. viarum over tomato, its normal host
moth in brassicas, IPM for eggplant fruit and shoot plant [7]. Since S. viarum showed susceptibility to
borer, safer tomato production practices, etc. Wider H. armigera, the L. orbonalis resistant accessions
adoption of these IPM strategies could make a were not utilized in insect resistance breeding
significant ~ contribution  toward  rebuilding programs. Nevertheless, AVRDC researchers turned
biodiversity in a particular region. Strengthening their attention toward the interaction of H. armigera
biodiversity in a production system would enhance and S. viarum.
overall ecosystem services in a region. This review We found that the host plant volatiles,
will compile the Center’s impact on biodiversity in especially n-alkanes in S. viarum, could form the
tropical Asia through implementation of selected basis for host selection by H. armigera female moths
IPM strategies. [16]. In addition, the presence of feeding stimulants

that triggered voracious feeding of H. armigera
larvae on S. viarum also was confirmed [16].
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Interestingly, the larval mortality and developmental
period significantly increased, with subsequent
reduction in pupal weight, when H. armigera larvae
fed on S. viarum leaves [20]. Thus, a majority of H.
armigera larvae were unable to complete their life-
cycle successfully on S. viarum, which makes it a
perfect ‘dead-end’ trap crop. However, the story
does not stop at this point, because S. viarum seemed
to have a positive impact on the third trophic level
(natural enemies of insect pests) as well.

We also monitored the natural parasitism of H.
armigera by a larval parasitoid, Campoletis
chlorideae, on both tomato and S. viarum plants
three to four times during the season at an interval of
15 days. The results confirmed a significantly higher
parasitism of H. armigera on S. viarum (49.20%)
than on tomato (36.20%) [15]. Thus we confirmed
that a naturally occurring wild relative (S. viarum)
can be exploited in the management of a noxious
insect pest (H. armigera), not only as a direct tool
(trap crop), but also to augment biological control by
enhancing parasitoid activity.

Role of Bacillus thuringiensis in enhancing
diamondback moth biological control
Diamondback moth (Plutella xylostella) is the
most destructive insect pest on vegetable brassicas
worldwide, sometimes causing complete crop losses.
Pesticides have been the predominant control
method for several decades [21], and chemical costs
to control P. xylostella were estimated to be US$4-5
billion per year worldwide [24]. Efforts to introduce
biocontrol agents to manage this pest also have a
long history. One of the earliest parasitoid
introductions occurred in Indonesia in 1928 [6]. A
similar effort was made in 1936, when Diadegma
semiclausum, an ichneumonid larval parasitoid, was
introduced from England into New Zealand [22]. D.
semiclausum was introduced from New Zealand into
Indonesia in the early 1950s. However, due to the
intensive use of chemical pesticides on vegetable
brassicas, the beneficial effect of this parasitoid was
not realized in tropical Asia until the mid-1980s.
With the adoption of the microbial pesticide, B.
thuringiensis (Bt), D. semiclausum established in
several countries and exerted more than 70%
parasitism on P. xylostella [22]. AVRDC took the
lead in IPM for P. xylostella in Asia. The Center
implemented a brassica IPM program under the
Asian Vegetable Network (AVNET) from 1989-
1992. It introduced parasitoids such as D.
semiclausum, Cotesia plutellae, Diadromus collaris,
and Trichogrammatoidea bactrae in Indonesia,
Malaysia, the Philippines, and Thailand.
Biopesticides such as  B.  thuringiensis
complemented the action of these parasitoids [18].
However, P. xylostella still resurges as a major threat
to brassica production wherever chemical pesticides
are used extensively. Biological pesticides enhance
the restoration of native parasitoids and help
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introduced parasitoids become established, thus
building the biodiversity in a production system.

Establishment of a parasitoid of eggplant fruit
and shoot borer in the absence of chemical
pesticides

Eggplant (Solanum melongena) is one of the
most important vegetables in South and Southeast
Asia. Eggplant fruit and shoot borer (L. orbonalis;
EFSB) is one of the most destructive pests on
eggplant in this region. Yield reduction can be as
high as 70% [4]. Farmers in the region rely
exclusively on the application of chemical
insecticides to combat EFSB, which has resulted in
misuse of pesticides in an attempt to produce
damage-free marketable fruits. While attempting to
develop an integrated pest management strategy, it
was observed that parasitoids emerged as a major
control factor if pesticides were withheld for a
particular period of time in South Asia. When
eggplant was grown at Gannoruwa, Peradeniya, Sri
Lanka for two years from January 2001 to December
2002 without pesticide application, Trathala flavo-
orbitalis emerged as a major parasitoid [1]. The
parasitoid was active year-round; parasitism ranged
from 9.5% to almost 39%, which is substantial
considering the fact that parasitism rarely exceeds
10% elsewhere. Similar parasitoid monitoring was
carried out from August 2000 to August 2002 at
several villages in Kheda and Anand districts in
central Guijarat, India, where pesticide use in
eggplant is only marginal (five to six sprays per
season). Although T. flavo-orbitalis was the only
parasitoid found in central Gujarat and its parasitism
in some fields reached as high as 55%, in some
neighboring areas it was below 10% [1].

In Bangladesh, the abundance of T. flavo-
orbitalis was monitored in pesticide-sprayed and
pesticide-free eggplant fields at three locations:
Gazipur (pesticide spray at weekly intervals) in
central Bangladesh; Jessore (farmers spray
pesticides daily or every other day) in the southwest;
and Rangamati (pesticide application once every two
weeks) in the Raikhali Hills in the southeast, from
July 2001 to June 2002. At the beginning of the
study, the average number of T. flavo-orbitalis that
emerged from field-collected EFSB larvae was 4.3
at Jessore and 7.0 at Gazipur. After 12 months of
withholding pesticide use, the number of parasitoids
increased to 40.7 and 61.7 at Jessore and Gazipur,
respectively. Thus, it has been proven in South Asia
that natural enemies proliferate in eggplant
production systems if externalities such as pesticides
are withdrawn. If this level of parasitism could be
sustained over larger areas throughout the year, it
would reduce the pest population on a sustainable
basis and thus reduce the need for pesticide use in
combating EFSB [1].
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The tug of war between the generalist and
specialist parasitoids of legume pod borer

Legume pod borer, Maruca vitrata (syn. M.
testulalis) is the most serious insect pest of legumes
in Asia and its distribution stretches from West
Africa, to the West Indies and Americas, and to Fiji
and Samoa in Oceania [13]. Exclusive reliance on
and injudicious application of chemical insecticides
to combat this insect have resulted in environmental
degradation, decimation of natural enemies, pest
resistance and resurgence [5]. We are attempting to
develop alternative strategies that could reduce
pesticide misuse in legume production systems.

M. vitrata has been reported to feed on 39
different host plant species including two non-
leguminous hosts [13]. As a borer pest, its larvae
usually feed on reproductive parts of the host plants.
However, M. vitrata was observed to have a different
feeding habit on Sesbania cannabina, which is
grown as a green manure crop in Taiwan during the
summer. It is interesting to note that S. cannabina
was not recorded as a host of M. vitrata except in
Taiwan [14]. In S. cannabina, the larva folds several
leaflets, ties them with silken thread, and feeds on
the foliage while remaining concealed inside [9].
Since this green manure crop is rarely sprayed with
insecticides, a large number of natural enemies were
found to attack M. vitrata larvae. [10] monitored the
seasonal occurrence of these natural enemies and
found that a braconid, Apanteles taragamae,
accounted for an average of 92% of all parasitoid
specimens reared from M. vitrata larvae and pupae.
Its parasitism reached as high as 63% of M. vitrata
larvae. However, A. taragamae is not a specific
parasitoid of M. vitrata; rather it also attacks
Grapholita critica on pigeon pea [12], Opisina
arenosella on coconut [8], and Diaphania indica on
cucurbits [11] in India. In our recent efforts to
identify species-specific parasitoids of M. vitrata, we
identified Therophilus javanus through exploratory
surveys in Taiwan [19]. We also confirmed that
parasitoids such as T. javanus dominate legume
production systems and completely replaced the
previously known dominant parasitoids such as A.
taragamae in Taiwan. This confirms the dominance
of the species-specific T. javanus over the generalist
parasitoid, A. taragamae. Thus, several natural
enemies appeared to dominate attacking a pest
species, especially when it seemed to alter its feeding
habits in a new cropping system. The generalist
natural enemies, however, could not withstand the
dominance put forth by species-specific natural
enemies over time and space, and thus gradually
were replaced.

How does bitter gourd IPM support honey bee
pollinators?

Honey bees (Apis mellifera) are one of the most
important  pollinators  of  agricultural  and
horticultural crops. Cucurbitaceous vegetables
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require insect pollinators such as honey bees to
transfer pollen from male to female flowers.
Research has shown that pollination by honey bees
increases fruit size, yield and quality of cucurbit
crops. Among the cucurbits, bitter gourd
(Momordica charantia) is widely cultivated and
consumed in South, Southeast and East Asia for its
nutritional and medicinal content. Insect pests are a
serious problem in bitter gourd production, and
various pest management practices have been
adopted to suppress pest populations below
economic injury level. Integrated pest management
strategies and chemical pesticides are used to control
pests on bitter gourd [2]. However, pest management
practices may be harmful to beneficial insects,
including honey bees.

In a field study, we evaluated the effects of an
IPM strategy and the application of chemical
pesticides on honey bee pollinators and yield of
bitter gourd. The IPM strategy included yellow
sticky traps with methyl eugenol lures and weekly
spray applications of a biopesticide, B. thuringiensis.
For the chemical pest management, malathion 50%
EC was sprayed at weekly intervals. The results
confirmed that the IPM strategy did not adversely
affect the foraging activity of honey bees. However,
malathion caused significant mortality of honey bees
one day after application [3]. In addition, pollination
by honey bees increased the number of bitter gourd
fruit and also increased the yield to a maximum of
226%. Thus, adoption of IPM strategies not only
suppresses the pest population, but also enhances the
activities of pollinators, thus increasing the quantity
as well as quality of cucurbits.

Conclusions

The above examples clearly indicate that
chemical pesticides disrupt interactions between
insect pests and their natural enemies. When this
external pressure is withdrawn for a particular
period, it favors a substantial increase in the
population of natural enemies, which could at times
provide sufficient control of the pest organisms on
vegetable crops. Even if natural enemies are unable
to provide adequate control, their performance can
be easily complemented by other compatible factors
such as bio-pesticides, sex pheromones, and trap
crops. In addition to pest control due to increased
activity of natural enemies, pollinators that would
boost the crop yields are also increased in an
ecosystem. Thus integrated pest management
strategies that cause the least ecological disruption
contribute positively to enhancing biodiversity.
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RISK ASSESSMENT of SILVER NANO PARTICLES
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Abstract

The antimicrobial properties of silver nanoparticles (AgNPs) have made these particles one of the most
frequently utilized nanomaterials in consumer products; therefore, a comprehensive understanding of
their toxicity is necessary. In particular, information about the uptake and size dependence of AgNPs is
insufficient. In this study, we evaluated the size-dependent effects of AgNPs by treating the human LoVo cell
line, an intestinal epithelium model, with spherical AgNPs of well-defined sizes (10, 20, 40, 60 and 100
nm). The cellular uptake was visualized by confocal laser scanning microscopy, and various cytotoxicity
parameters were analyzed in a size- and dose-dependent manner. In addition, the cellular proteomic
response to 20 and 100 nm AgNPs was investigated to increase the understanding of potential mechanisms of
action. Our data indicated that cellular uptake and toxicity were regulated by size; smaller particles easily
penetrated the cells, and 100 nm particles did not. It was hypothesized that this size-dependent effect
resulted from the stimulation of a signaling cascade that generated ROS and inflammatory markers, leading
to mitochondrial dysfunction and subsequently inducing apoptosis. By contrast, the toxicity of AgNPs, as
measured by cell proliferation, was independent of particle size, indicating a differentially regulated, ROS-
independent pathway.

Keyword: silver nanoparticles, toxicity, cytotoxicity, biotecnology
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CONSERVATION of THREATENED TREE SPECIES on EX-MINE
SITES in INDONESIA

Irdika Mansur

SEAMEO BIOTROP JI Raya Tajur Km 6 Bogor, West Java-Indonesia, and Department of Silviculture Faculty
of Forestry-Bogor Agricultural University, Kampus IPB Daramaga, Bogor, West Java-Indonesia
irdikam@biotrop.org

Abstract

Mining industry, generally, has been considered as the most destructive industry destroying forest and its
biodiversity, changing landscape; and creating soil, water and air pollution. Concern on biodiversity loss due to
mining is even higher in Indonesia due to its tropical rain forest the house of divers flora and fauna. Since 2000,
efforts have been made to re-establish forest on ex-mine sites. Soil amelioration, including application of compost,
fertilizer, and lime has been conducted to enhance the growth of fast growing species, especially Acacia mangium
and Falcataria moluccana the two most popular species for mine reclamation. This has resulted on the
establishment of monoculture exotic forests on ex-mine sites. In term of re-greening the ex-mine sites, planting
those two species have fulfill the main purpose of mine reclamation programme. In 2009 the Ministry of Forestry
of the Republic of Indonesia has release a new regulation that mining companies should use at least 40% of local
climax species for their mine reclamation programmes. This paper will discuss about techniques and the potential
of conserving threatened forest tree species on ex-mine sites in Indonesia.

Keywords: biodiversity, conservation, Diospyros celebica, forest, Intsia sp., mining, reclamation, tropical
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STATUS and CHALLENGES of AGRICULTURE BIOTECHNOLOGY
DEVELOPMENT in INDONESIA

Bambang Purwantara

SEAMEO BIOTROP JI Raya Tajur Km 6 Bogor, West Java-Indonesia, and Department of Silviculture Faculty
of Forestry-Bogor Agricultural University, Kampus IPB Daramaga, Bogor, West Java-Indonesia
b.purwantara@biotrop.org

Abstract

Indonesia is among the few countries in the world that advocates the adoption of biotechnology in agriculture.
Since the commercial application globally of Bt-corn in 1996, Indonesia has introduced it in South Sulawesi in
early 2000. However, the initiative was partially aborted due to non-technical considerations. Today, aside from
the 15 biotechnology products that have been approved for food safety in the past years, the Indonesian Biosafety
Commission has recently approved two more biotechnology products, namely: drought- tolerant sugarcane and
herbicide- tolerant corn for environment safety. These products, following the approval by Variety Release
Commission, may soon be eligible to be cultivated in any farms in Indonesia for the benefit of farmers. Research
and development in biotechnology to support agriculture in Indonesia has been done in various areas of life
sciences by various public and private institutions. Among these include the production of Bird-Close 5.1, a
reverse genetic vaccine to combat bird flu in poultry, the application of feed supplements and additives to improve
the efficiency of poultry industry, and the introduction of the golden rice to combat vitamin A deficiency. More
research and development works in plant, animal and industrial biotechnology are currently underway for
application soon. Despite these developments, Indonesia has yet to address several challenges to fully reap the
benefits of biotechnology application in agriculture. These challenges include : 1) strengthening partnership
between public research institutions and private sectors, 2) integrating biotechnology in the national research and
development agenda including provision of appropriate budget, 3) having clear, timely and favorable regulations
and approval process, and 5) applying appropriate strategies in biotechnology information dissemination to
various stakeholders.
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ROLE of S100B PROTEIN as BIOMARKERS PRENATAL ISCHEMIC
HYPOXIC

Ratna Indriawati !

12Faculty of Medicine and Health Sciences Muhammadiyah University of Yogyakarta
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Abstract

Hypoxic ischemic brain damage as a result of prenatal is a major cause of mortality and morbidity. Hypoxic
ischemic prenatal abnormalities associated with the onset of cognitive, motor and behavioral. One cognitive ability
is memory. Cerebral ischemic will lead to cell dysfunction can even cause death. S100p protein known as
biomarker some brain cells damage. Biomarkers hypoxic ischemic brain damage due to prenatal needs to be further
investigated Objective: to study the role of S100p protein induced prenatal hypoxic ischemic hypoxic. Methods:
An experimental study with post-test design control design. Subjects were 18 Rattus norvegicus prenatal ischemic
hypoxia-induced (by way of unilateral uterine artery ligation when the parent Rattus norvegicus pregnant 7 and 11
days). Independent variables: prenatal ischemic hypoxic. The dependent variable: S100B protein level. S100B
proteins from blood plasma were measured using ELISA technique. Results: The protein S100p analyzed using
ANOVA. The limit of significance was set at p <0.05. The protein S100f increased although not statistically
significant.. Conclusion The protein S100f increased in prenatal ischemic hypoxic.

Keywords: hypoxic, ischemic, proteins S100f, prenatal

Introduction relatively well established. Biomarkers hypoxic
Brain damage caused by prenatal ischemic ischemic brain damage caused by prenatal needs to
hipoxic is a major cause of mortality and morbidity. be further investigated. Researchers interested in
Prenatal ischemic hypoxic can cause motor studying the role of protein S100 B as sensitive and
disturbances, and cognitive behavior in children. The specific biomarkers of brain damage caused by
incidence of prenatal ischemic hypoxic about 2-4 per prenatal ischemic hypoxia.
thousand births, of which about 60% of premature
birth and birth to underweight [1,2]. The incidence Methods
of asphyxia neonatarum in Indonesia approximately This type of research is experimental research.
40 per 1,000 live births, the overall 110,000 The research design used is post-control design.
newborns die each year due to asphyxia [3]. This research was conducted in the laboratory
Incidence of perinatal morbidity due to intrauterine Biomedic, Muhammadiyah  University  of
hypoxia and asphyxia has not changed significantly, Yogyakarta. Prenatal ischemic hypoxic do with
although there were improvements in labor ligation uterine artery unilateral. Anaestetic uses
management. Perinatal morbidity reflects antenatal ketamine 40 mg/kg body weight, intra muscular .
hazardous conditions [4]. Subjects were Rattus norvegicus Spraque Dawley
Cerebral ischemia will lead to cell dysfunction strain. Subjects devided 3 groups: controle (from
can even cause death [5,6]. Proteins S100B is mothers not induction ischemic hypoxic), treatment
biomarkers include damage to brain cells. Necrotic group 1 (with induction prenatal ischaemic hypoxic
damage glial cells and Schwann cells due to at 7 days breeding), and treatment group 2 (with
ischemia and disturbant membrane integrity due induction prenatal ischemic hypoxic at 11 days
sitoktosik and vasogenic edema will cause the breeding). ELISA method uses to test Protein S100B
passage of proteins from the cytosol to the in blood at 30 days ages. The results are analyzed
extracellular S100B. With specific biomarkers that using ANOVA test

the researchers expect an improvement in the
diagnosis, degree of severity, course of the disease
over time, the effects of therapy and prognosis of
patients [7,8,9]. In addition to the factors mentioned
above researchers directing focus to look for
biomarkers that may be a prognostic factor that can
complement prognostic factors were already
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Subjects were divided into 3 groups. The control
group, induction of ischemic hypoxic gestation 7
(P1-7), and 11 (P1-11) days.

Table 1. Birth Weight Research Subjects

Kelompok Minimum Maximum Mean mean
(gram) (gram) (gram  +SD
Kontrol 6.5 7.1 6.7 6.710
PI-7 4.8 5.3 49 .6
PI-11 4.5 53 4.5 4.9+0
1
4,.£0.
8

S100 B protein examination of the blood using rat
S100p kit EILSA (MBS731676). ELISA test results
for blood S100 B protein showed results that were
not statistically significant (p>0.05)

Discussion

This study showed increasing S100 B protein
that were not statistically significant (p>0.05).
Research that has been carried by [10] of the
influence of hypoxia prenatal to the development of
the brain and due to short-term and long on rodensia
show that there is delay the development of the
ability sensory and motoris after one month postnatal
[10].Cells damage started about 3 hours after
induction ischemic hypoxic .The increasing number
of apoptosis cells there have been three days after
induction prenatal ischemic hypoxic and peaked 7
the last day. About 14-20 days after induction
prenatal ischemic hypoxic, happened a lesion in
brain tissue. [11] said the change in
neuroanatomikal , functional and behavior in mice
adult due to induction prenatal ischemic hypoxic
[11]. Research that has been carried by [12] revealed
that induction prenatal ischemic hypoxic at the age
of ischemic hypoxic pregnancy 30-32 day on pigs
cause imunoreaktivitas hif-1 in layers granular
genitalia the cerebellum and obstructed [12].

Conclusion
Prenatal hypoxic ischemic causes an increase in
S100B Protein although not statistically significant
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Abstract

The school environment is one of the important tool to foster and cultivate a clean and healthy living. But in fact
most of the schools have not been able to implement a culture of behavior on clean and healthy one in Gumuksari
3 elementary school kalisat jember. Behavior on clean and healthy in indonesia called PHBS. Many factors cause
this school can not apply a clean and healthy behavior, such as less supportive school environment, and less
knowledge people in schools about clean and healthy living behavior. Activities that we have done that early
childhood health empowerment with four phases namely preparation, implementation, evaluation and reporting of
results of activities. In the implementation phase includes training of small doctors, adventure PHBS, PHBS
challenge, and final challenge of PHBS. Output resulting in the empowerment of this is the formation of small
physician trained in PHBS, knowledge and attitude of people in schools on clean and healthy life behavior that
have increased, and the creation of a paperback book ISBN 978-602-9030-75-4. The advice we provide, include
to facilitate small doctor in doing activities, schools need to increase health services, and programs of this kind
should be given to all schools in Indonesia.

Keywords: Empowerment, PHBS, Environmental Health, Early Childhood, Elementary School

Introduction achievements. The name of the elementary school is
PHBS in school is a set of behaviors practiced Gumuksari 3 Elementary School.
by students, teachers and the general school See the State Gumuksari 3 Elementary School,
environment on the basis of consciousness as a result then he did training to create a clean and healthy life
of learning, so that independently able to prevent behavior as an attempt to let students know, willing
disease, improve health, as well as play an active role and able to pull PHBS. With the PHBS in the school
in realizing a healthy environment. In Law Number environment indicators: wash your hands with
36 in 2009 article 79 on health, asserted that the running water and SOAP wear,
“School Health” was held to enhance the ability consume healthy snacks in the cafeteria of the
of the learners in the healthy living healthy school, using the toilets are clean and healthy, sports
living environment so that learners can learn, grow regularly and measurable, eradicate the mosquito
and develop harmoniously and extended to larva, it is prohibited to smoke, weight and measure
become qualified human resources. the height , throw away trash in its place.
Background the need for applied PHBS in So the goal, students are able to independently
school that is due to the emergence ofvarious prevent them selves from the threat of disease,
diseases that often strike children of school age improve health for him self, able to improve learning
(early age 6-10), generally deals with the PHBS. achievements, as well as play an active role in
Elementary school is the initial stage to provide realizing a healthier environment at school and also
insight into behaving live clean and healthy. Because his family.
at the primary school stage prone to contract the
disease. Jember health service data from 2013, a Method
disease that often strikes early childhood is a disease Methods under taken include health
of dengue fever and diarrhea diseases, causing death. empowerment with training interventions
So the need for special attention to early childhood in PHBS, environmental observation and
order to be able to independently prevent it self from intervention of health care changes. Health
the threat of various diseases. empowermwnt was carried out for 5 months and
In Jember district there is a primary school in the through 4 Stages name|y, prepara’[ionl
village of Gumuksari village, Krajan, Kalisat, a less implementation, evaluation and reporting the results
noticed some important aspects, one of which of activities. At the stage of preparation includes
resulted in students health often contract the disease the mentoring team for PHBS deepening PKM-M
and be able to have an effect on their learning PHBS and coordination and advocacy meetings with
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the Board of teachers SDN Gumuksari 3. In the
implementation phase includes training of small
doctors, adventure PHBS, PHBS challenge, and final
challenge of PHBS. Then, to the stage of the
evaluation the evaluation is divided into an early
stage, the stage of the process and the final stage.
Next up is stage of reporting the results of activities.
To test the success of the program used the approach
reserved pretest and post test before he did, and
after he did, training of PHBS.

Results And Discussion

Gumuksari 3 Elementary School has a number
of students grades 1-6 of 114 students. Each class
consists of, there are 24 student from grade 1, grade
2 are 15 students, there are 24 student from grade 3,
grade 4 are 17 students, there are 18 student from
grade 5, grade 6 are 16 students. Utensils cleanliness
in everyclass was minimal, and no one finds the
trash in area schools. The UKS (Health Student Unit)
at Gumuksari Elementary 3 school which should be
a means to improve the quality of
education and learning achievements of learners by
increasing clean and healthy lifestyles was not
running as its function. So, arguably the UKS only a
place not used or has no health workers operating the
UKS. There is no consciousness for the students
to behave in a clean and healthy life early on. The
circumstances of the case is very troubling health
schools and citizens can lower student achievement.
For that, holding the health empowerment to early
childhood.

Health empowerment was carried out for 5
months and through 4 stages namely, preparation,
implementation, evaluation and reporting the results
of activities. At the stage of preparation includes the
mentoring team for PHBS deepening PKM M PHBS

and coordination and advocacy meetings with the
board of teachers SDN Gumuksari 3. In mentoring
deepening PHBS produces 13 mentors are experts in
the field of clean living and healthy behavior. Later,
at the meeting of the coordination and
advocacyteams PKM-M PHBS with Board teacher
SDN Gumuksari 3 produce an agreement of
cooperation in health empowerment program at SDN
Gumuksari 3.

In the implementation phase includes training of
small doctors, adventure PHBS, PHBS challenge,
and final challenge of PHBS. On the training of
doctors in small generating 24 small doctors drawn
from representative grades 1-6. The small doctor has
been trained in behave of life clean and healthy.
Then, on an adventure involving PHBS 114 students
who came from grades 1-6, this resulted in behavior
change adventure students Gumuksari 3 Elementary
School be know, willing and able to implement
PHBS in everyday life. Further, PHBS challenge and
monitoring of PHBS challenge are implemented to
control the behavior of students in a clean and
healthy life behaved while up lifting in living
habits do behave in race clean and healthy. Last
activity is final challenge of PHBS in the fifth
month. On the activities of these final challenge of
PHBS discussed activities in the months before.

Then, to the stage of the evaluation the
evaluation is divided into an early stage, the stage
of the process and the final stage. On the evaluation
of the initial phase of the regatta is reserved pre test,
evaluation of the process seen from the monitoring
and evaluation of PHBS race end seen from the
results of the post test and change the behavior of the
students of Gumuksari 3 Elementary School. Next up
is stage of reporting the results of activities.

Figure 1. Changes to UKS at Gumuksari 3 Elementary
School
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To test the success of holding the approach reserved
pre test and post test. Reserved pre test given before
training takes place and the question of the post test
is given at the end of the training, with the results of
pre test and post test bellow.

Knowledge and Behavior of Students about
Consume Healthy Snacks in the Cafeteria of the
School

To consume healthy snacks is consuming
nutrient-containing snacks such as calories,protein
and vitamins, the place should be closed, and
includes as well as the color of the food are not
striking. Students knowledge about consume
healthy snacks in the school cafetaria before before
the holding of training is extremely low, amounting
to: class 1 (7.6%), class 2 (19.6%), class 3 (24.4%),
class 4 (29.2%), class 5(56%), and class 6 (47.0%)
know about healthy snacks in the cafeteria of the
school. So the students who know it is about 38.5%
and 38.2% do not know. After the holding of the
training, the number of students who knows about
healthy snacks is increasing: class 1 (57.4%), class
2 (67%), class 3 (57.4%), class 4 (88.5%), class
5 (55.7%) and class 6 (88.2%). So the average of
136.8% who know and who don't know 13.6%.

Table 1. Knowledge and behavior of student
of Gumuksari 3 elementary school about consume
healthy snacks in the school’s cafetaria

Did the students about healthy snacks in the school
cafeteria?

Class Before Training After Training
Know Do not Know Do not

(%) know (%) know

(%) (%)

1 7.6 924 924 7.6

2 19.6 80.4 67 33

3 24.4 75.6 924 7.6

4 47.8 52.2 88.5 11.5

5 56 44 89.6 10.4

6 75.6 24.4 88.2 11.8

Average 385 61.5 86.4 13.6

Knowledge and Behavior of Student about Using
Toilets Clean and Healthy

The occurrence of a wide range of causes of
disease caused by environmental sanition conditions
that are not supported by the clean and
healthy lifestyles such as the development of vector
diseases [3]. Adverse environmental conditions and
not tackle PHBS led to the expansion of the vector of
the disease because of the availability of the
media causes the transmission of a variety of
diseases especially diarrhea [1]. This condition is
aggravated by the habit of disposing of large water
and discard the water in the toilet is not small but in
a river which can lead to the development of the
disease vector, processing bad feces where flies can

22

breed, making it easier for the spread of the
bacteria E-colli [6]. Before the holding of the
training, the number of students who use toilets
while urinating and large as much as: class 1
(32.8%), class 2 (29.1%), class 3 (30.8%), class 4
(52.3%), class 5 (56%), and class 6 (47.0%). So
average that use the toilets during urination and huge
amounting to 32.4% and still throw shit and little
water in the river of 47.8%. After the holding of the
training, the number of students who use toilets
while urinating and large as much as: class 1
(57.4%), class 2 (67%), class 3 (57.4%), class 4
(88.5%), class 5 (55.7%) and class 6 (81.9%). So
the average of 53.0% are already using and not
using 14.7%.

Table 2. Knowledge and behavior of students about
using the toilet during urination and defecation

Have students use the toilets during urination and
defecation?

Class Before Training After Training
Already  Not  Already Not yet
(%) yet (%) (%)
(%)
1 32.8 67.2 92.4 7.6
2 46.9 53.1 67 33
3 49.6 50.4 92.4 3.9
4 52.3 47.8 88.5 115
5 56 44 89.6 104
6 75.6 30.7 81.9 18.1
Average 52.2 47.8 85.3 14.7

Knowledge and Behavior of Student about
Eradicating Mosquito Larva

Eradicating mosquito larva is an activity check
and clean up places of shelter clean water that is in
school in order to be freed from the mosquito larva
[5]. Before the holding of the training, the number
of students who knows about how to eradicate
mosquito larva as much as: class 1 (7.6%), class 2
(12.9%), class 3 (16%), class 4 (21.4%), 5 th
grade (44.8%) and class 6 (35.2%). So knowing the
average 28.7% and 77.1% did not know. After
the holding of the training, the number of
students who knows about how to eradicate
mosquito larva as much as: class 1 (88.2%), class 2
(73.7%), class 3 (96.6%), class 4 (51.3%), class 5
(55.7%) and class 6 (88.2%). So knowing the
average 53.7% and 13.5% did not know.
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Table 3. Knowledge and behavior of students about
eradicating mosquito larva

Did the students about how to eradicate mosquito

larva?

Class Before Training After Training
Know Do not Know Do not

(%) know (%) know

(%) (%)

1 7.6 924 7.6 924

2 12.9 87.1 12.9 87.1

3 16 84 16 84

4 34.4 65.2 344 65.2

5 44.8 55.2 44.8 55.2

6 56.7 43.3 56.7 43.3

Average 28.7 71.3 28.7 71.3

Knowledge and Behavior about Washing Hands
with Running Water and using SOAP

Before the holding of the training, the number
of students who do wash your hands before eating as
muchas: class 1 (24.4%), class 2 (53.1%), class 3
(33.9%), class 4 (43.2%), 5th grade (72.8%),
and class 6(81.9%).So average that has been doing
hand-washing before eating 36.9% and 40.6% have
not do. After the holding of the training, the number
of students who do wash your hands before eating as
much as: class 1 (57.4%), class 2 (93.8%), class 3
(96.6%), class 4 (58.7%), class 5 (95.2%), and
class 6 (94.5%). So the average of 94.5% have
already done and haven't done 5.5%.

Table 4. Knowledge and behavior of students
of SDN Gumuksari 3 about washing hands with
running water and using SOAP

Have students wash the hands before eating

Class Before Training After Training
Already Not Already Not

(%) yet (%) yet
(%) (%)

1 24.4 (552 924 7.6
2 53.1 46.9 93.8 6.2
3 54.6 454 96.6 3.4
4 69.6 30.4 94.4 5.6
5 72.8 27.2 95.2 48
6 81.9 18.1 94.5 5.5
Avera 59.4 40.6 94.5 5.5

ge

Knowledge and Behavior of Student About throw
away trash in its place

Very bad environmental conditions influence
on increasing the development ofvectors in the
environment, such as the environmental
management of the trash is not good, the same litter
provides media culture flies that can transmit
disease diarrhea. Before the Holding of the
training, the number of students who already dispose
of trash in its place: class 1 (31.3%), class 2 (37.2%),
class 3 (31.3%), class 4 (63.8%), class 5 (78%), and
class 6 (81.9%). So average that's been throw away
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trash in place of 64.2% and who have not made
of 35.8%. After the holding of the training, the
number of students who already dispose of trash in
place as much as: class 1 (96.6%), class 2 (50.0%),
class 3 (96.6%), class 4 (58.7%), class 5 (95.2%),
and class 6 (94.5%). So an already average 93% and
yet dum on place 7%.

Table 5. Knowledge and behavior of students
of regarding discard trash in its place

Have the students to throw away trash in its place?

Class Before Training After Training
Already Notyet Already Not yet

(%) (%) (%) (%)

1 50.4 49.6 96.6 3.4

2 59.8 40.2 80.4 19.6

3 50.4 49.6 96.6 34

4 63.8 36.2 94.4 5.6

5 78.4 21.6 95.2 4.8

6 81.9 18.1 94.5 5.5

Average 64.2 35.8 93 7

Knowledge and Behavior of Students about the
Dangers of Smoking

Before the holding of the training, the number
of students who knows about the dangers of
smoking as much as: class 1 (11.8%), class 2
(16.3%), class 3 (17.8%), class 4 (28.8%), class 5
grade (61.6%) and class 6 (43.1%). So on average,
knowing the dangers of smoking 25.3% and 36.8%
who do not know. After the holding of the training,
the number of students who knows about the
dangers of smoking as much as: class 1 (79.8%),
class 2 (87.1%), class 3 (57.4%), class 4 (58.7%),
class 5 (95.2%), and class 6 (94.5%). So the average
of 90.6% who know and who doesn't know the 9.4%.

Table 6. Knowledge and behavior of students about
concerning non smoking

The students know about the dangers of smoking?

Class Before Training After Training
Know Donot Know Do not
(%) know (%) know
(%) (%)
1 11.8 88.2 79.8 20.2
2 26.3 73.7 87.1 12.9
8 28.6 714 92.4 7.6
4 46.4 53.6 94.4 5.6
5 61.6 384 95.2 4.8
6 69.3 30.7 94.5 5.5
Average 40.7 59.3 90.6 9.4

Knowledge and Behavior of about Weight and
Measure the Height

Before the holding of the training, the number
of students who knows how to weightt and measure
the height of: class 1 (11.8%), class 2 (19.6%), class
3 (42%), class 4 (32.6%), class 5 (41.8%) and class 6
(47.0%). So the average of students who knows
are 27.8% and who did not know are 55.2% . After
the holding of the training, the number of students
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who knows how to weight and measure the height as
much as: class 1 (57.4%), class 2 (67%), class 3
(57.4%), cl ass 4 (88.5%), class 5 (55.7%) and class 6
(88.2%). So the average of 136.8% who know and
who don't know 13.6%.

Table 7. Knowledge and behavior of students about
weight and measure the height

Can students weigh and measure the height?

Class Before Training After Training
Could  Couldn’t Could Couldn’t

(%) (%) (%) (%)

1 11.8 88.2 92.4 7.6

2 19.6 80.4 67 33

3 42 58 92.4 39
4 52.4 47.8 88.5 115
5 67.2 32.8 89.6 10.4
6 75.6 24.4 88.2 11.8
Average 44.8 55.2 86.4 13.6

Knowledge and Behavior of Students about
Sports Regularly and Measurable

Before the holding of the training, the number
of students who have exercise regularly and
measured as much as: class 1 (57.4%), class 2
(93.8%), class 3 (57.4%), class 4 (92.8%), class 5
(95.2%), and class 6 (94.5%). So average that has
been exercising regulary and measurable of 88.5%
and 6.5% that haven't. After theholding of the
training, the number of students who exercise
regularly and measured as much as: class 1 (96.6%),
class 2 (50.0%), class 3 (57.4%), class 4
(58.7%), class 5 (55.7%) and class 6 (88.2%). So
knowing the average 56.1% and who don't know
the 9.7%.

Table 8. Knowledge and behavior of students about
sports that regular and measurable

Have the students work out regularly and
measurable?

Class Before Training After Training
Already Not Already  Not yet
(%) yet (%) (%)
(%)

1 96.6 7.6 924 34

2 80.4 6.2 93.8 19.6
3 92.4 7.6 92.4 7.6

4 94.4 7.2 92.8 5.6

5 89.6 4.8 95.2 104
6 88.2 55 94.5 11.8
Average 90.3 6.5 935 9.7

External Activities

External activities of the intensive training con
ducted by students to early childhood to
create a clean and healthy lifestyles. As some
activities (training of small doctors, adventure
PHBS, PHBS challenge, and final challenge of
PHBS). Activities ("the formation of Health and
empowerment of Small Doctor Early in an effort
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to realize a Healthy and clean Live Behavior in
Gumuksari 3 Elementary School Kalisat Jember")
are written in the form of scientific articles.

There are two additional outer form "Poster
Handwashing with 7 steps" contained in every
corners of the school to help students well and wash
your hands properly and "paperback book clean and
Healthy Lifestyles in schools" have earned number
ISBN 978-590-9030-75-4, the book is distributed to
the students of Gumuksari 3

Elementary School and sell to the public so that
the circles are beneficial to many people in
life behave clean and healthy.

Conclusion

By holding an intensive training to increase
clean and healthy lifestyles in school residents,
particularly students of Gumuksari 3 elementary
school. The learning achievements of students,
increasing the formation of small doctors have
been trained to help students at the school in
the conduct of life clean and healthy so that it is able
to create a healthy school. After an intensive
training was held for 5 months, there is a change in
behavior on each indicator in the PHBS. The
students of Gumuksari 3 elementary school getting
used to implement clean and healthy living
behaviours in everyday life both school surroundings
as well as family surroundings.

Advice

1. It does training, an intensive monitoring and
surveillance to early childhood in order
to know, want and are able to independently
maintain yourself from the threat of various

diseases through healthy and
clean life behavior.

2. The granting of motivation to each
school about how important citizens

behaveliving clean and healthy.

3. Formation of small doctor at each school to
become an example and taught his friends in
a clean and healthy life behaved as
well as facilitate doctors in occupatio

4. The school will need to continue to improve
health services.

5. The Program of this kind should be given to all
schools on Indonesia.
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Abstract

Childhood is a time of growth, but because of the lack of awareness of good hygiene to one self or to the
environment, so that from their very susceptible to viruses, bacteria, and various diseases from the outside which
is caused by a worm. But because anthelminthic drugs on the market to day are less attractive to children, thus
making the children tend to be reluctant to consume despite being infected with the worm. In connection with this,
the researcher wants to make preparations jelly candies are made from extracts of leaves ketepeng china
anthelminthic as well as knowing the quality of jelly sweets which include organoleptic test, water content, total
plate count and acceptance of volunteers. This research was conducted in the laboratory of the Academy of
Pharmacy Putra Indonesia Malang during the months of February to June 2013. The results show a fairly good
organoleptic. On the water content of the test results obtained by the average percentage of 11,191% can be seen
that the results meet the requirements SNI1.3547.2: 2008. In the total plate count results obtained at 6,7 x 103, the
result has met the standard. Acceptance of volunteer obtained an average percentage of 78%, which is included in
the criteria for "good enough".

Keywords: Anthelminthic, ketepeng china leaf extract, jelly candy.

Introduction

Intestinal worm infections are transmitted
through the ground one of them is round worms
(Ascarieslumbricoides) These worms can lead to
declining health conditions, nutrition, children's
intelligence because it causes loss of carbohydrates
and protein and blood loss, so the decline in the
quality of human resources [1]

One study says that ketepeng china (Senna alata

Tools and materials

Tools used in the manufacture of jelly candy
ketepeng china leaf extract is a measuring cup,
thermometer, pans, stove, basin, and candy molds.
Where as the necessary ingredients are extracts
ketepeng china, water, citric acid, sodium
propionate, glucose syrup, gelatin, stevia, and flavor.

Research stage

L.) Roxb be effective as anthelminthic been proven
and tested inpreclinical content contained in
ketepeng china which contain tannins.

Oral treatment for intestinal worms in children
who have many in the market is identical with a
bitter taste. So that preparations in the market less
attractive to children, therefore the thought of
making anew break through, which the researcher
wants to make worming preparations in the form of
jelly candies. Jelly candy is candy that have a
common characteristic, namely chewy which varies
froms light lysoftto moderately hard [2].

Research Methods

The design of this research, including
experimental research by making a jelly preparation
containing extracts ketepeng china based on a
standard formula that has been done the previous
observation [3]

Steps being taken in this study is the first,
preparatory stage includes populations, samples,
location and time of the research, tools and materials,
and calculate the material requirements. Second, the
implementation phase consists of the manufacture of
ketepeng china leaf extract and manufacture of jelly
candies. Manufacture of ketepeng china leaf extract
using infundation at temperatures 90 ° C for 15
minutes. Preparation of jelly sweets and evaluation
of the stocks. These three data analysis

Tablel. Formula Candy Jelly@Candy

Materials Formula Percentage %
leaf extract
ketepeng china 6,07 ¢ 30,31%
Glucose Syrup 6,07 g 30,31%
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Materials  Formula Percentage %
Sodium 0,06 g 0,29%
Propionate
Stevia 349 14,98%
Gelatin 29 9,99%

Flavor 0,029 0,09%
Water 2,76 ml 13,78%

Research Result

Implementation of the research that was
conducted in February until June 2013, observations
of the quality of jelly sweets as anthelminthic include
organoleptis can be seen in table 2 below.

Table2.0bservations organoleptic

Organoleptis Jelly candy

Form Semi solid

Color Brown transparant
Flavorful Not flavorful
Flavor Sweet cacao
Texture Soft supple

Based on the table 2 it can be concluded that the
results of the determination by organoleptic showed
that the leaf extract ketepeng china jelly candy has
the shape of a semi solid, transparent brown, not
flavorful, sweet taste and soft texture cacao.

Quality Parameters
Further more, namely water content
Observation results can be seen in Table 3.

test.

Table 3. ResultsAssay TestWater

Water

Trial Wo W, W, conten %
| 48, 53, 53, 11,173%

861g 8559 2979
] 47, 52, 52, 11,209%

518g 5949 025g

Average 11.191%

Based on the calculation of the first

experimental test of the water content and the second
with an average of test results of 11.191% moisture
content can be said that the test results of water
content jelly extract ketepeng china meet the
requirements of SN1.3547.2: 2008 to a maximum of
20.0%. The observation can be seen in Table 4
below.

Table 4. Test results Microbial Contamination

Amount Result
Colony
Dilution
| 2
10! 94 80 8,7 x 10?
10? 79 65 7,2 x 10?
10° 74 71 7,2 x 10*
Average 6,7 x 10°

Based on the table 4. Indicates that the test

microbial contamination on candy jelly extract
ketepeng china meet the requirements that quality
requirements jelly candy in accord ance with the SNI
is 5x10%.
Results voluntary admission to the 25 panelists
conducted through a questionnaire giving the
percentage of each receipt is obtained overall
volunteer who can be seen in chart 1 below.

Vs

o e )
0,
B Enough; Colour; 80% 84%
E Good; Form; 68% .
B Good; Taste; 60% B Enough; Flavour; 52% = Good
B Good; Flavour; 48%
L : h; Taste; 40% H Enough
7= Less
B Good; ColBuir; 20% h; Texture;
J

Figure 1. Volunteers acceptant presentation
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Discussion

Jelly candy made from extracts of leaves of
ketepeng china jelly candies are efficacious as
anthelmintic. Jelly candy made in order to be
accepted or not by the children, the quality
evaluation and acceptance of volunteer preparation
jelly candies.

Results of this research data analysis. Based on
data from the questionnaire results of voluntary
acceptance, to forma jelly candy leaf extract
members ketepeng china good ratings as much as
68%. Voluntarily assume the form of a semi solid
jelly candy this, it is appropriate from the elasticity of
jelly candy when bitten.

Results of the volunteer reception parameters to
extract jelly candy texture ketepeng china almost all
volunteers like. This is because it has the texture of
jelly sweetsa nd soft chewy texture when chewed.
Gelatin concentration used greatly affect the
elasticity and shape jelly candy produced, so with the
appropriate concentration of gelatin jelly candy
produced is not too soft and not to origid.

Overall proceeds from the volunteers showed
that the leaf extract jelly candy ketepeng china
included in the criteria quite well with the percentage
of 78% and can be accepted by children.
However,the short age is need forchange in the
formulation so that the resulting jelly candies as
expected.

In addition to organoleptic observation, testing
water content and microbial contamination of total
plate count ketepeng china leaf extract jelly
candy.The test results of water content obtained an
average 0f11.191% can be seen that the test results

[4]
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of water content jelly extract ketepeng china meet
the requirements of SNI. 3547.2: 2008 to a
maximum of 20.0%.Water content in food will
determine the freshness and power of the durable
food stuffs. High water levels caused easily
bacteria,molds, and yeasts to proliferateso that there
will be changes in food stuffs.

Microbial contamination testing results of total plate
coun tjelly candy china ketepeng leaf extract showed
a yield of 6,7x10%, the resultis in accord ance with
the requirements of SNI. So that the bacteria
contained in the jelly candies safe when consumed
and tested on volunteers.

Conclusion

The results showed the determination of
organoleptic candy jelly extract ketepeng china
shows the corresponding results. The test results of
water content and microbial contamination testing of
total plate count jelly candy leaf extract preparation
ketepeng china qualified according to 1SO. 3547.2:
2008. From the summary of the volunteer reception
obtained an average percentage of 78%, which is
included in the criteria for'good enough".
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Abstract

This study aimed to investigate the role of human umbilical cord mesenchymal stem cell-derived conditioned
medium (CM) on the recovery of B-cells pancreas in type 1 diabetic mellitus of rat. The 0.05 ml of CM induction
was applied to the diabetic group of rats at the week 1, 2, 3 and 4. One week after second and fourth CM induction,
insulin concentration was analyzed with ELISA. Pancreas tissues were stained with Hematoxillin-Eosin and
immunohistochemical method for insulin. The studies showed the damage of pancreatic tissues after the injection
of single dose alloxan. Microscopic observation detected the presence of small islet in diabetic group, 1 week after
first 0.05 ml CM induction. The number and size of islet increased in agreement with the CM doses and time of
inductions. Immunchistochemically, the presence of low intensity of insulin positive cell can be recognized at the
spleenic and duodenal regions of pancreas, but not gastric region, 1 week after first and second 0.05 ml CM
induction. The staining intensity and number of insulin-positive cells increase dramatically at 1 week after third
and fourth 0.05 ml CM induction in all regions of pancreas. The data of insulin blood concentration showed clear
differences between the second and the fourth induction of 0.05 ml CM. In conclusion, this study showed very
strong evidence on the role of human umbilical cord mesenchymal stem cell-derived conditioned medium to
recover B-cells pancreas damage in type 1 diabetic mellitus condition of rat (Rattus norvegicus), structurally and
functionally.

Keywords: conditioned-medium, type 1 diabetes mellitus, B-cell pancreas, structure and function recovery

Introduction cells and various methods to get the CM to cure
Some studies revealed that stem cells induce various kinds of degenerative diseases in various
tissue repair due to their ability to secrete trophic animal models. Therefore, this study aimed to
factors that exerted beneficial impact on the investigate the role of human umbilical cord
damaged tissue [1]. Various studies on stem cell- mesenchymal stem  cell-derived  conditioned
derived secreted factors showed that the secreted medium on the structural and functional recovery of
factor alone without the stem cell itself may induce B-cells pancreas in type 1 diabetic mellitus condition
tissue repair in various conditions that inflicted of rat (Rattus norvegicus).
tissue/organ damage. The secreted factors can be
found in the medium where the stem cells are Materials and Methods
cultured and called conditioned medium or CM [2]. Thirty male white rats (Rattus norvegicus) with
The use of CM has several advantages average body weight of 150-250 gr were used in this
compared to the use of stem cells, as CM can be study. They were provided with food and drink ad
manufactured,  freeze-dried, packaged, and libitum. The rat samples were divided into 2 groups:
transported more easily. Moreover, as it is devoid of control group and diabetic group. Conditioned
cells, there is no need to match the donor and the Medium was prepared from the media culture at the
recipient to avoid rejection problems. Therefore, passage 3 of human umbilical cord mesenchymal
stem cell-derived conditioned medium have a cells culture. Type 1 diabetes mellitus condition was
promising  prospect to be produced as made by single dose intra muscular injection of 125
pharmaceuticals for regenerative medicine and will mg per kg body weight of alloxan monohydrate.
be booming in the near future. The 0.05 ml conditioned medium induction was
Conditioned medium contains various growth applied to the diabetic rat groups at week 1, 2, 3, and
factors and tissue regenerative agents, which were 4 with intra muscular injection. One week after
secreted by the stem cells as shown by various second and fourth CM induction, the blood of rat
studies [3, 4, 5, 6, 7]. Moreover, various studies samples were collected for insulin concentration
reported the use of various kinds of stem level analysis with ELISA method. After blood
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collection, the rat samples were euthanized, the
pancreas were collected and fixed in Bouin’s
solution for 24 hr. The pancreas were divided into 3
regions (gastric, spleenic, and duodenal regions),
processed for paraffin block tissues and cut serially
in 5 um of thickness. One serial slide of pancreas
tissues were stained with Hematoxillin-Eosin for
basic structure observation and the others were used
to indicate the presence of insulin in the islets of
Langerhans with N-Histofine® Simple Stain Rat
MAX PO method of immunohistochemistry.

-
-

Results and Discussions

The present studies showed the decrease in the
total number of islets after the injection of single
dose 125 mg per kg body weight of alloxan as
indicated by complete damage of all islets (Figs. 1A
and 1B). The large numbers of exocrine acini was
also damaged beyond recognition (Figs. 1A and 1B).
Moreover, the plasma insulin concentration has been
noted to decrease at the same time (Table 1).

Figure 1. Histological structure of pancreatic tissues damage caused by alloxan injection and its
recovery structure after 4 week without any treatments (HE; 130x and 520x). The decrease
in total number of islets after the injection of single dose of alloxan as indicated by complete
damage of all islets and exocrine acini in low (A) and high (B) magnifications. The recovery
pancreas structure at week 4 after alloxan injection indicate normal exocrine acini, but no
islets of Langerhans, in low (C) and high (D) magnifications. Arrows indicate exocrine

acinus.

The presence of small islet in diabetic group was
first detected at week 1 after first 0.05 ml CM
induction in all regions of pancreas (Figs. 2A, 2B,
2C). The number and size of islet increase in
agreement with the CM doses and time of treatments
in all regions of pancreas (Fig. 2).
Immunohistochemically, the presence of low
intensity of insulin positive cells can be recognized
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in the splenic (Fig. 2B) and duodenal (Fig. 2C)
regions of pancreas, but not gastric region (Fig. 2A),
week 1 after first and second 0.05 ml CM induction.
The intensity of staining and number of insulin-
positive cells increase dramatically at week 1 after
third (Figs. 2G, 2H, 21) and fourth (Figs. 2J, 2K, 2L)
0.05 ml CM induction in all regions of pancreas.
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Figure 2. The structural and functional recovery of islets induced mesenchymal stem cell conditioned medium at
week 1, 2, 3, 4 after single dose of 125 mg per kg body weight alloxan injection lead to type 1 diabetes
mellitus (520x). The presence of small islets were already detected at week 1 after first 0.05 ml CM
induction in all regions of pancreas. Insulin positive cells were initially recognized with low intensity
in the splenic (B) and duodenal (C) regions of pancreas, but not gastric (A) region, week 1 after first
induction of 0.05 ml CM. The similar feature of first induction was shown at second induction of CM
(D, E, F). At week 1 after third induction of CM, the number of low intensity insulin positive cells
increase and was detected in gastric (G), splenic (H), and duodenal (I) regions of pancreas. The intensity
of staining and number of insulin-positive cells increase dramatically at week 1 after fourth 0.05 ml CM

induction in all regions of pancreas (J, K, L). Arrows indicates of insulin positive B-cells in islets of
Langerhans.
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Table 1. The profile of insulin concentration
(uIU/ml) in the blood of rat samples before
or after alloxan injection and week 1 after
second or fourth 0.05 ml CM induction of
alloxan treated rats.

Insulin Concentration in Blood Plasma (ulU/ml)

Alloxan +
NO  3hours 6days  Alloxan + 1 week
before after 1 week after fourth
alloxan  alloxan after 0.05 ml
injectio  injectio  second 0.05 CM
n n ml CM induction
induction
1 78.67 21.64 19.30 48.20
2 117.73 6.01 31.01 61.48
3 107.58 17.73 45.08 89.61
In agreement with the results of

immunohistochemical finding, the data of insulin
plasma concentration showed clear differences
between the second and the fourth induction of 0.05
ml CM (Table 1).

The number of people affected by Type 1
diabetes mellitus is approximately 20 million
worldwide and is rapidly rising [8]. According to the
International Diabetic Federation, there are 387
million diabetics worldwide, 9 million in Indonesia
only, which keeps the country in rank seventh in the
world at the moment. While exogenous
administration of insulin is an effective treatment for
acute hyperglycaemia in Type 1 diabetes mellitus, it
does not prevent secondary complications [3] and
can in some cases lead to hypoglycaemia [9].
Alternative therapeutic strategies include pancreas
transplantation, islet transplantation, gene therapy,
and cell stem therapy. Those kinds of therapies has
many limitations, including limited availability of
suitable donors, high cost and high rate of partial or
total graft failure, toxicity of immunosuppressive
drugs, glucotoxicity, and recurrence of auto
immunity [9].

As alternative, it is important to develop the
stem cells-derived conditioned medium that can
recover structure and function of B-cells from islets
destruction. This technique may not only improve
the structural regeneration of B-cells but also induce
and maintain its function to produce the insulin after
islets destruction. The results of this study, however,
showed very strong evidences on the role of human
umbilical cord mesenchymal stem cell-derived
conditioned medium in the recovery of B-cells
pancreas damage in type 1 diabetic mellitus
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condition of rat (Rattus norvegicus), structurally and
functionally.
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Abstract

Recent advances in nanotechnology, materials science, and biotechnology have led to innovations in the field of
nanomedicine. Improvements in the diagnosis and management of diseases and disorders are urgently needed, and
it may now be possible to achieve marked improvements in both of these areas using nanomedicine. This scientific
review focuses on the potential of nanomedicine, especially: nanoparticles and their benefits, nanoparticles for
siRNA delivery, nanopores, nanodots, nanotheragnostic, nanodrugs and targeting mechanisms, aptamer
nanomedicine.The fusion of different scientific fields is accelerating these developments, and these
interdisciplinary efforts to have considerable ripple effects on various fields of research. The abilities of
nanomedicine are huge, and nanotechnology could give medicine an entirely new outlook.

Keywords: nanomedicine, nanotechnology, nanoparticles, nanotheragnostic, aptamer nanomedicine.

Introduction Nanopatrticles (NPs)

The first use of the distinguishing concepts in NPs are particles, usually consist of lipid or
‘nanotechnology’ (but predating use of that name) polymer, typically less than 200 nm in diameter. NPs
was in “There’s Plenty of Room at the Bottom,” a spatially localize through passive-active targeting
talk given by physicist Richard Feynman at an and are capable of delivering drugs through epi-
American Physical Society meeting at Caltech on endothelial barriers [6].

December 29, 1959 [1]. Polyvalent decoration of a NP’s surface with a

Nanotechnology refers broadly to a field of ligand can ease binding to a biomarker which is
applied science and technology whose unifying specifically overrepresented in targeted cells and
theme is the control of matter on the molecular level trigger receptor-mediated endocytosis, a process that
in scales smaller than 1 micrometer, normally 1 to has considerable implications for targeted delivery
100 nanometers, and the fabrication of devices [7]1. The ligands used to modify NPs include
within that size range.2 Nanomedicine is the design antibodies, engineered antibody fragments, proteins,
and development of therapeutics and diagnostic tools peptides, small molecules, and aptamers [8].
distinguished by the nanoscopic scale of its delivery Some of NPs are explained herein. Arginine—
vehicles and diagnostic agents.3 In short, glycine—aspartate-grafted NPs can target avb3
nanomedicine is an applied nanotechnology in the integrin overexpressed by the tumor endothelium,
medical field. and extravasate more efficiently and enter the tumor

Nanomedicine has already offered some new via the enhanced permeability and retention effect
solutions, and many pharmaceutical companies are [91.
trying to develop targeted drug delivery using A nanomedicine made of pegylated chitosan NPs
nanotechnology and already existing drugs. It has the with conjugated anti-transferrin receptor antibodies
potential to transform our approach to human health can transport a blood-brain-barrier-impermeable
and disease. It also promises a transfigured portrait caspase inhibitor to the brain [9, 10].
of better health care, health economics and The preparation of solid lipid NPs coated with
personalized medicine. The ultimate goal is the mucoadhesive polymer chitosan for intestinal
improved quality-of-life [4] absorption of insulin [9, 10].

Advances in development of lipid-based Use of nanocrystalline solid dispersions, PEG-
nanomedicine, nanostructured drugs with effective PLGA NPs, proticles, nanoparticle precipitates, and
site-targeting, nanoplatform, nano-imaging, nano- liposomes for the treatment of pulmonary arterial
immunochemotherapy, nanopharmaceuticals, hypertension [9].
nanotheranostics and nano-drug delivery will drive
the future development of nanomedicine, Benefits of Nanoparticles
personalized medicine, and targeted therapy [5]. The development of nanoparticles for diagnostic

and screening purposes, DNA sequencing using
nanopores, manufacture of drug delivery systems
and single-virus detection, the significance and
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recent advances of gene/drug delivery to cancer
cells, the molecular imaging and diagnosis of cancer
by targeted functional nanoparticles, the
development and potential applications of nanoscale
platforms in medical diagnosis and treatment, the use
of nanoparticles for stem cell tracking,
differentiation, transplantation, and biosensing,
magnetic nanoparticle- and quantum dot-based
applications in stem cell and tissue engineering in
humans (nano-regenerative medicine) [11].

Nanoparticles for siRNA Delivery

Some requisites of nanoparticles to enable
SiRNA delivery into the tumor, i.e.: very small (size
no bigger than 1000 nm), biocompatible,
biodegradable, lack of  immunostimulatory
properties, and be able to bypass rapid hepatic/renal
clearance. Some of them are lipid complex (cationic
liposomes, lipoplexes, etc), conjugated polymers
(cholesterol, polymer-PEG, etc), cationic polymers
(chitosan, atellocollagen, etc) [12]

Nanoparticles serving as delivery vehicles for
siRNA present numerous advantages over naked
SiRNA delivery due to its ability to stabilize sSIRNA
while delivering higher concentrations of siRNA
directly into tumor sites. More importantly, some of
these nanoparticles can be modifi ed with high affi
nity ligands to specifi cally target siRNA directly
into the tumor. These nanoparticles can serve to
promote controlled release and when formulated
correctly, they can provide a safe and reliable
platform for siRNA delivery for treatment of cancer
and other diseases [12]

Nanopores

The flow of DNA through nanopores can be
used to discriminate low copy numbers of DNA,
permitting very rapid genome sequencing. The first
demonstration of this principle used an array of
cylindrical gold nanotubules with inner diameters as
small as 1.6 nanometres [13]. When the tubules were
positively charged, positive ions were excluded and
negative ions were transported through the
membrane. In contrast, when the membrane was
negatively charged, only positive ions passed
through [14].

Nanodots

Fluorescent nanoparticles, such as ‘quantum
dots’,  PEBBLES (probes encapsulated by
biologically localised embedding) and
perfluorocarbon particles, potentially overcome
these issues [15]. ‘Quantum dot’ nanocrystals, for
instance, are manufactured to several nanometres in
diameter with a nearly unlimited range of sharply
defined colours [15, 16]. The particles are excitable
using white light and can be linked to biomolecules
to form long-lived sensitive probes. In principle,
separate biological events can be monitored by
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simultaneously tagging different proteins or DNA
sequences with nanodots of a specific colour [14].

Nanotheragnostic

Nanotheragnostic (theragnostic nanoparticles)
or theragnostic nanomedicines are integrated
nanoparticulate systems formulated to
simultaneously diagnose, deliver targeted therapy,
and monitor response to therapy [17].

Nanotheragnostic regimens are beneficial for
treatment of cancer, cardiovascular diseases (i.e.:
atherosclerosis, thrombosis) and a potential
application in arthritic diseases (e.g. rheumatoid
arthritis), age-related macular  degeneration,
atherosclerosis, neurodegenerative diseases, and
psoriasis [18, 19].

The four basic elements that should be fulfilled
in structure of nanotheragnostic are the
biodegradable nanocarrier material (based on an
organic matrix, an inorganic component, or hybrid
materials), the imaging agent or signal emitter
(unique  optical, magnetic, or radioactive
characteristics), the drug or therapeutic molecule,
and modifications to the later element based on
passive-active delivery strategies [20, 21].

Ideally, theragnostic nanotools would consist in
a multimodality imaging technique combined with a

multi-drug  nanocarrier  plus  supplementary
treatment strategies (e.g., hyperthermia,
photodynamic  therapy, and/or  photothermal

therapy). Nanotheragnostics and image-guided drug
delivery are expected to enable ‘“personalized”
medicine [21, 22].

Nanodrugs and Targeting Mechanisms

Nanodrugs in cancerous tissue has uptake and
accumulation. Both of them can occur through two
mechanisms, i.e.: “passive targeting” and “active
targeting”. Passive targeting is based on both the
minute size of drug carriers and the leaky
neovasculature of the tumor. Passive accumulation
at the tumor site is predicted to take place through
Enhanced Permeability and Retention (EPR) effect.
With the longer blood circulation time achieved by
stealth modification (e.g., PEGylation), increased
accumulation of NPs is possible through the EPR
effect.[11, 23] EPR happens due to the increased
vessel leakiness and impaired lymphatic function
usually found in tumor tissue; this permits
nanomaterials to penetrate and accumulate there [17,
24].

Active targeting of nanomaterials is being
explored as a method to achieve spatial localization
by intentionally homing NPs to active diseased sites
while annihilating off-target adverse effects in
normal tissue. It is attained by functionalization of
their surface with bioactive molecules such as
transferrin, engineered antibodies, enzymes and folic
acid, which recognize and interact with cancer-
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specific targets overexpressed on the surface of
malignant cells [5, 25].

Active targeting to achieve effective
nanomedicine accumulation in tumor tissue is
debatable, while some experts endeavor to design
innovative strategies for active tumor targeting [11,
17].

For active targeting, the most commonly used
targeting moieties are monoclonal antibodies or
antibody fragments, antigen binding fragments, and
single chain variable fragments; the latter being
preferable due to their reduced immunogenicity and
high target specificity [5, 11]

Aptamer Nanomedicine

Aptamer nanomedicine is an emerging and
promising class of therapeutics to address the
challenges faced by recent cancer therapy. It may
address limitations of other ligands for targeted
therapy in oncology and highly compatible with
combinational drug therapy. However, the approach
would require a better understanding of carrier
design, drug-loading efficiency, and drug-releasing
mechanism [26, 27]

Small interfering RNA (siRNA), small
hairpin RNA (shRNA), micro-RNA (miRNA), and
antisense oligonucleotides are designed for knocking
down a certain gene (deleting a gene function) to kill
certain types of cells. In contrast, plasmid DNA or
mRNA are used for transfection to deliver a certain
gene (adding a gene function) to cure a disease. To
date, most studies focus on the development of
aptamer mediated SiIRNA, shRNA, or miRNA
delivery systems for gene silencing applications.
This is an emerging class of gene therapy
particularly promising for cancer therapy [26, 27].

The antinucleolin aptamer, AS1411, for breast
cancer cell targeting, coupled to this liposomal
design, killed cancer cells with high specificity. This
aptamer-doxorubicin liposome formulation inhibited
breast tumor growth induced by estrogen as no
significant growth of the tumor was observed in the
group treated with the aptamer-doxorubicin
liposome, while the size of the tumor in the control
group increased 166% [4, 5, 11, 17].

Similar to drug delivery, the easiest strategy for
aptamer-based nucleic acid delivery is to link the
therapeutic nucleic acid directly to the aptamer. This
is known as an aptamer-therapeutic nucleic acid
chimera [11, 27].

The chimeras Chi-29b and GL21.T-let are
additional examples of direct conjugation of the
aptamer to a therapeutic nucleic acid. Chi-29b
comprises an antimucin 1 (MUC1) aptamer and
miRNA miR-29b for ovarian cancer treatment [11,
27].

Ultimately, it becomes clear that the critical
steps for clinical translation of nanotherapeutics
require further interdisciplinary and international
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effort, where the whole stakeholder community is
involved from bench to bedside.

The era of nanomedicine is poised to mature in
the next few decades; incorporating elements of
personalized medicine, it will affect the therapeutic
world in a powerful and permanent way.
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Abstract

In Indonesia, Dengue hemorrhagic fever (DHF) diseases become a national issue that must be covered. This
disease is transmitted by the mosquito bite of Aedes aegypti L..The method for handle this problem now, only use
of synthetic insecticides that make reistensi for mosquitoes. This is become the reason of this issue, so that the new
insecticide must be found very soon. WHO has suggested to find out bioinsecticide that comes from environment
to avoid the negative efffect. One of the alternative ways is the use of active substance of Annona squamosa that
is mixed with active subtance from the green Piper betle leaf. Annona squamosa seed contain active substance
annonain, squamaosin, asimisin, alkaloid and resin that has larvaside characteristic, while the green Piper betle leaf
contain flavonoid, eugenol, kavikol, tannin and adsiri oil. The objective of this research is to know the toxicity of
Annona squamosa seed extract mixed with the green Piper betle leaf extract to the larva of Aedes aegypti L..The
methode of this research is divided into two steps. The first step is an extraction step by using 96% ethanol and
the scond step is toxicity test for 24 hours. The data will be analyzed by using probit analysis to determine LCsy,
concentration that used are 1 ppm, 2 ppm, 4 ppm, 6 ppm, 8 ppm and 10 ppm and aquades as the control. This
result of this research shows that Lethal Concentration (LC50) for a period of 24 hours amounted to 4.63641
ppm..the result of this preliminary study is very proper to be continued in the last test. The results of this research
will be continued until get a new biopesticide.

Keywords: Annona squamosa seed, Aedes aegypti, the green Piper betle leaf.

Introduction Several plants have been widely used as a natural
Aedes aegypti L. a mosquito that can act as insecticide such as Piper betle, carica, yam, musa
vectors of various diseases including Dengue paradiceae, and Annona squamosa. Based on
Hemorrhagic Fever (DHF). In the life cycle has a previous research that has been developed is green
habit of breed (spawn) in places were flooded and leaf piper betle and seed of Annona Squamosa. Piper
are not directly related to the land, on tires that leaves containing phenol and compounds of
stagnant rainwater, cans and bottles, vases, birdbath, derivatives such as kavikol, kavibetol, karvacol,
pieces of bamboo and others. In breaking the cycle eugenol, and allilpyrocatechol which can be used as
of dengue mosquito breeding is mostly done by larvasida [3]. Meanwhile, “Ref. [4] contain natural
fogging are using chemical active ingredients. The chemicals are contained in srikaya among others
active ingredients are no longer effective in acetogenin, squamocin, bullatacin, annonacin, and
controlling the vector as Aedes have shown neonnonacin that are larvasida”.
resistance to some insecticides.In addition the use of
these insecticides (chemical synthetic) can be bad for Methods
the environment [1]. On research conducted “Ref. [5] that at a
Ingredients natural insecticide is the best concentration of 0.989% Piper betle leaf extract can
substitute developed for vector control. Natural kill larvae up to 100%”. While the research
insecticide has several advantages including the conducted by “Ref. [4] showed that the lethal
price is affordable, easy to making and easy to concentration 50 values of Annona squomosa seed
decompose so it is safe for humans and even animals extracts against Aedes aegypti L. mortality amounted
[2]. to 14.71% or 14.71 ml / 100mI”.
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Result and Discussion

Based on the research that has been described
above both research extracts of Piper betle L. seed
extract and Annona squamosa L. have known each
extract has an active substance that is toxic to larval
mortality Aedes aegypti L. When two the different
toxic compounds are mixed together, it is possible
that a mixture of the active compounds are
synergistic or antagonistic need to do research on
"toxicity mixture leaf extract of Piper betle L. and
seeds of Annona squamosa L. against larvae of
Aedes aegypti L. mortality.

Annona squmosa seed are used comes from
Situbondo that have been selected clean, no holes,
intact, not moldy, and there are no caterpillars. While
green Piper betle are used buy from Tanjung
tradisional market Jember and have selected is not
yellow, there are no caterpillars, deformed and torn.

The manufacture of Annona squmosa seed
extract and green Piper betle leaf extract using
ethanol 96%. The first stage of manufacture of the
extract is selecting materials according to criteria of
both Annona squmosa seeds and green Piper betle,
after that wind dried until its weight is stable,
polished by machine until it becomes a powder.
Then, the resulting powder was added in macerated
with 96% ethanol in the ratio 1: 4 for 3 days. The
resulting liquid extract into rotary process with a
Rotary Evaporator to separate the ethanol with
extract so the resulting extract is viscous.

Annona squmosa seed extract contains active
compounds that annonain, squamosin, resin,
asimisin, saponins, tannins and alkaloids. While the

green Piper betle leaf extract contains active
compounds that eugenol, kavikol, saponins, tannins,
flavonoids and essential oils.

Toxicity test consists of two stages, namely a
preliminary test and final test. Aedes aegypti larvae
were used for both the preliminary test and final test
with 20 larvae. A preliminary test carried out to
obtain the concentration of the extract mixture of leaf
Piper betle L. with seeds of Annona squamosa L.
seed, which can kill the larvae of Aedes aegypti by
10% and 90% of the total number of test larvae. This
test is performed without repetition and the results
are not analyzed. Concentration used for Annona
squamosa L. seed extract is 1 ppm, 10 ppm, 20 ppm,
40 ppm and 60 ppm. The concentration of green
Piper betle L. extract is 100 ppm, 400 ppm, 800 ppm,
1200 ppm and 1500 ppm. While the concentration of
a mixture extract is 1 ppm, 2 ppm, 4 ppm, 6 ppm, 8
ppm and 10 ppm.

Determined the final test concentrations of
some sort that will be used to look at the results of
the preliminary test. Data that will be obtained from
the final test will be performed analysis.

The Mixture toxicity of Extract of Annona
squamosa seed and Piper betle green leaves against
larvae of Aedes aegypti L. with a time of 24 hours
uncovered.

Tabel 1. Parameter Estimates of Probit Analysis

Standard 95,0% Normal CI

Parameter  Estimate Error Lower Upper
Shape 1,71569 0,127840 1,48257 1,98547
Scale 5,74060 0,250634 5,26980 6,25346

Probability Plot for mortalitas
Weibull - 95% CI
Probit Data - ML Estimates
&) Table of Statistics
Shape  1,71569
90 Scale  5,74060
80 Mean  5,11889
701 StDev  3,07360
60 b Median 4,63641
504 IQR 416742
40 -
2 30
3 204
1
&
104
5 -
3 -
Z -
1 T T
0,1 1,0 10,0
konsentrasi_ekstrak_BS_DS

Figure 1. Probability Plot for mortality

Seed extract of Annona squamosa L. contains the
active ingredient annonain, squamosin, asimisin, and
a resin which has the ability as larvicidal [4].
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Extracts of Piper betle L. green leaf also has an
active ingredient as larvicidal namely saponins,
tannins, alkaloids, flavonoids and essential oils [6].
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Based on the above results, it is known that seed
extract of Annona squamosa L.has a high toxicity at
concentrations of 60 ppm has been able to kill 100%
(LC50 = 10.3372 ppm). While the results for the
extract of green leaf Piper betle L. show that has a
low toxicity evidenced by high concentrations to kill
100% of the larvae used were 1600ppm (LC 50 =
606.802 ppm) toxicity mix green leaf extract of
Piper betle L. with seed extract of Annona
squamosa L. against larvae of Aedes aegypti L. is
obtained 10 ppm have been able to kill 90% (LC 50
=4.63641 ppm).

From the research that has been conducted
shows that the active compounds contained in seed
extract of Annona squamosa L. and the active
compound in extract green leaf of Piper betle L. are
woriking synergistic or mutually supportive, even
blend extract with the same composition was made
possible has established an active compound newly
whose performance as larvicides have a high toxicity
compared to the toxicity of Annona squamosa L
extract and green Piper betle L. ie the concentration
of 10 ppm has been able to kill all larvae test. The
same mixture composition ratio ie 50:50 has been
proven that the performance of the active compound
between two such compounds can be blended well
and working optimally. If we use the analogy that
Annona squamosa L seed extract is used only 50%
on the mix has been able to kill all larvae test at a
concentration of 10 ppm, while the Annona
squamosa L seed extract alone requires a
concentration of 60 ppm to Kill all larvae test. It is
also common in Piper betle L. leaf extract than the
Piper betle L leaf extract on the mixture, where in
the concentration of 100 ppm in the extract of betel
only able to kill one larvae test that is used while in
the extract mixture requires only a concentration of
10 ppm has been able to kill all larvae test used.
From this that reinforce the notion that the active
compounds the mixture between two very
synergistic and even possible has established a new
active compounds which toxicity is very high.

Saponin is stomach poisoning or stomach
poison for larvae of Aedes aegypti. Mechanism of
saponins that can lower the surface tension of the
mucosal lining of the digestive tract so that the larvae
become corrosive digestive tract wall. Mechanisms
of larval mortality associated with the function of
saponin compound that can hinder eating larvae
(antifedant), when these compounds into the body of
larvae, the digestive apparatus will be disturbed. In
addition, these compounds inhibit the taste receptors
in the mouth area larvae. This resulted in the larvae
failed to get a taste stimulus that can not recognize
the food that the larvae die of starvation [7].

The working mechanism of saponin role as
respiratory poison because when the larvae are
already in a state of weakness because poisoned by
way of direct contact or from digestion will reduce
the ability of larvae to close spirakelnya when
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diving. Reduced ability will make the water can get
into the spiracles. The influx of water to the spiracles
will grow rapidly because the larvae continue to
move without control. The presence of water in the
respiratory tract will impede larvae in doing
respiration, so the larvae die from lack of oxygen. In
normal conditions, spiracles mosquito larvae is
closed and only opened when the larvae perform air
exchange [7].

The ability of tannin in killing mosquito larvae,
caused by these compounds can inhibit the action of
the enzyme and substrate removal (protein). Tannins
can bind to lipids and proteins and are thought to
bind to the protease enzyme that plays a role in
catalyzing the protein into amino acids necessary for
the growth of the larvae. With dependent enzyme by
tannins, the work of the enzyme is inhibited, so that
the process of cell metabolism can be disturbed and
the larvae will be shortage of nutrients. As a result,
the growth of the larvae become obstructed and if
this process continues, it will have an impact on
mortality of larvae [8].

Alkaloid is a compound that also acts as an
insecticide. In addition to causing a bitter taste that
inhibit the activity of eating, Alkaloids able to
exhibit paralytic activity causes paralysis in insects,
disrupt the central nervous system, the production of
feces and urine production. In the nervous system of
insects are enzin acetylcholinesterase (AChE)
function to solve acetylcholine into choline, acetic
acid and water. Excessive alkaloids are expected to
inhibit AChE enzyme works which resulted in a
buildup of acetylcholine, causing chaos in the
delivery systems implus into muscle cells. This
causes the message next message can not be
forwarded, larvae undergo continuous spasms and
eventual paralysis and this condition continues,
causing death [8].

Flavonoids are compounds that play an important
role in the pollination by insects. A number of
flavonoids have a bitter taste to be rejected certain
type of caterpillar. Rotenon a natural insecticide
which is derived flavonoids, as well as insecticide
rotenon also is toxic to fish. Rotenon work as a
contact and stomach poison toxins that Kill insects
eat slowly until the activity stops (stop feeding
action). How it works rotenon inhibit the respiratory
enzyme, between NAD + (coenzyme involved in
oxidation and reduction in the metabolic process)
and coenzyme Q (coenzyme respiratory responsible
for carrying electrons in the electron transport chain)
resulting in respiratory failure [9].

While the compounds that are larvicides on
srikaya seed extract is annonain, sgquamosin,
asimisin, and resin. Where annonin and squamosin
can invade tissues the nerves in the body of insects.
Attacks on neural networks this may lead to insects
become no appetite, or even not able to move so that
the test insects shrivel and dry up. Annonain able to
inhibit the transfer of electrons at one site by means
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of blocking the enzyme NADH with ubiquinon
bond in the electron transfer chain in the process of
cell respiration and consequently the process of
formation of metabolic energy becomes blocked so
that dead larvae [10].

Contact poison insecticides absorption occurs
largely in the cuticle. Active compounds will
penetrate into the body of insects through parts are
coated by a thin cuticle, such as inter-segment
membranes, membrane joints at the base embelan
and chemoreceptor on the tarsus [11]. The content of
essential oil on sugar apple seed extract allegedly
able to diffuse from the outer cuticle layer through
deeper layers towards hemolimfa, following
hemolimfa flow and spread throughout the body
larvae test [12].

Based on the research results mixtures of various
compounds that work to support each other as
evidenced by the sharp increase in the toxicity of 10
ppm has been able to kill all the larvae were initially
require 60 ppm for Annona squamosa L seed extract
and 1600 ppm for Piper betle L. leaf extract.

Based on these results it is a mixture of Annona
squamosa L seed extract and green Piper betle L.
leaf promising for further investigation so that it can
be used as a new biopesticide against larvae of Aedes
aegypti L.

Conclusion

Based on the description of the results of research
and data analysis has been done it can be concluded
that the toxicity of a mixture of Annona squamosa L
seed extract and green Piper betle L. leaf against
larvae of Aedes aegypti L. can increase the mortality
of larvae with Lethal Concentration (LC50) for a
period of 24 hours amounted to 4.63641 uncovered

ppm.

Suggestion

There needs to be further research on the addition
of observation time during the toxicity test mixture s
Annona squamosa L seed extract and green Piper
betle L. leaf against larvae of Aedes aegypti L. in
order to provide recommendations insecticide
concentration Hayani more precise (optimal) as well
as the need for further research to do granusi and
formulation to be appointed as the new biopesticide.
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Abstract

Diarrhea is the most deadly diseases in the world to the children. Diarrhea is usually gastrointestinal infections
caused by viruses, bacteria, or parasites. Diarrhea infection can spread through dirty hands, contaminated food or
water, pet, direct contact with feces. Tannin, contained in the Ant plant hypocotyl, was used as a traditional
medicine to cure diarrhea. Therefore, the aims of the research were to prove the effectiveness of ant plant infuses
on the diarrhea. This research used 25 rats that divided into 4 groups, asa Control (-) add with aquadest, Control
(+) add Attapulgite normal dose, Dose | 0,45 grams.KgBW=, Dose Il 0,9 grams.KgBW, Dose Il 1,8
gram.KgBW-L. The data (frequencies of defecate, consistency of feces and the length of diarrhea) were analyzed
by the Mann- Whitney test. The result showed that the ant plant infuses curing the acute diarrhea. And the effective
effect for acute diarrhea was on dose 0.9 gramKgBW=.

Key words: Diarhea, Ant Plant hypocotyl, attapulgite

Introduction Abundant of Indonesian plant were used to cure
Diarrhea is diseases cause of the bad hygiene in diarrhea. Some plants that used as antidiarrhea
the food and the environment. In the developed because of tannin in it. Tannins have a function as an
country, 2 million children were death by diarrhea astringent or polyphenol to bind and to precipitate
[1]. Diarrhea in Indonesia is elevated from 374 per protein [6]. Astringent has a function to reduce
1000 people in 2003 to 432 per 1000 people in 2006 diarrhea by shrinking the mucous membrane of
[3]. During diarrhea, there was disturbing in the intestinal [5]. One of the plants contained tannin is
nutrient absorption, lead to malnutrition furthermore an ant plant (Mymercodia pendens). Ant plants
a big risk to growth failure of the child. Nutrient found in peninsula Malaysia to Philiphine,
status on child is getting worse. Diarrhea in Cambodia, Sumatra, Kalimantan, Java, Papua, Cape
malnutrition, is more dangerous because higher York [6]. Ant plant contained flavonoide active,
frequenciesl |0nger7 and worse during diarrhea. tannin, tocopherol, glicoside, vitamin, and minerals
such as Ca, Na, K, P, Zn, Fe, Mg, and polyshacarida.
Regarding to MDG’s to eradicate the child The abundant of tannin and flavonoide leads to the
mortality up to 2/3 part in 1990-2015, the taste similar with tea if boiled or as infusion, so that
government stated the policy to reduce mortality and ant plant assumed able to cure the diarrhea.
morbidity on diarrhea by conduct the diarrhea The acute diarrhea without good management
management in the health institution and the house is the cause of child death. Ten to 15 % of acute
as well. The basic diarrhea management should diarrhea leads to bad nutritious status and death. This
performed to prevent and to cure dehydration, by StUdy was conducted to address the effectivity of ant
zinc and food supplement, to cure the cause and plant to cure the acute diarrhea on rat.
complication also educate the hygiene to people.
The curing effort including of symptom and Method
causative therapy by modern medicine or traditional a.Grouping the subject.
medicine. Medicine therapy that used to on diarrhea Twenty five male rat of Wistar strain, £ 200
were rehydration therapy with loperamid or grams body weight, 2 months old, were divided into
absorbent also diet management. For traditional 5 groups. After a week aclimatitation , rats were
medicine therapy as WHO reported that 60 % of added 3 ml oleum ricini to induce acute diarhhea.
Capital Country and 80 % of Developed country When the stool was juicy, the rat add some treats.
were use the traditional medicine. WHO also Control (-) added by aquadest, control(+) added by
recommended the traditional therapy, including attapulgite normal dose (54mg.KgBW-), Dose |
herbal medicine in the maintenance of public health, 0.45 gr.KgBW (ant plant infusion), Dose Il 0.9
preventive and curative for some diseases. gr.KgBW-, Dose Il 1.8 gr.KgBW. The treatment
The traditional therapy for diarrhea used bio was repeated 3 times every 6 hours. The observation
active substances in plant, by Indonesian people. for the number of recovered rat, the consistency of
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stool and the frequency of defecate was conducted 4
times in 6 hours, 12 hours, 18 hours and 24 hours.
The research was conducted at animal laboratory,
Universitas Muhammadiyah Yogyakarta.

b. Infusion preparation

Five grams Ant plant simplicia was heated
intol00 ml  water( 90° C). After 15 minutes was
cooled down.Water was filtered to seperate from the
leaf. This infusa was 50 mg/ ml equal with 0.45
gr.KgBW=. The similar way to prepare 0.9
gr.KgBW-and 1.8 gr.KgBW-tused 10 gr and 20 gr
of ant plant simplicia.

c. Statistical analyses
Data are analyzed by Mann-Whitney test and
statistical significance was set upon p < 0.05.

Result and Discussion

There were many functions of ant plant to
human body.. The beneficial substance of the ant
plant in example are flavonoid fraction, tocopherol
and alpha-tocopherol, saponin. This study was
reported that ant plant infusion able to reduce or to
cure the diarrhea, as shown in table 1.The number of
recovered rat after added ant plant infusion was
higher than added aquadest or attapulgite normal
dose. The table 1 also showed that the increasing
recovered number of rat in line with the increasing
of dose ant plant infusion, also in line with the time
of adding the infusion. Chi Square test showed that
there is no significant of the treatment (p=0.123),
because after did treatment, rats were recovery to
normal. But in this study we showed the acute
diarrhea will better if add the ant plant infusion
especially in first 6 hours.

Table 1. The Number of Recovered Mice

The Control (-) Control (+) Dose | Dose Il Dose IlI
observation Number of  Number of  Number of  Number
Number of rats rats rats rats of rats
6 hrs Recovered mice 0 1 2 2 2
Diarrhea mice 5 4 3 3 3
12 hrs Recovered mice 2 3 3 3 4
Diarrhea mice 3 2 2 2 1
18 hrs Recovered mice 4 4 5 5 5
Diarrhea mice 1 1 0 0 0
24 hrs Recovered mice 4 5 5 5) 5
Diarrhea mice 1 0 0 0 0

note : Control (-) : Add aquadest

Control (+) : Add Attapulgite (54 mg/KgBB)

Dose | : 0.45

gKgBW-1 gKgBW-1

The frequency of defecate showed that there were
worse in the first 6 hours in Control (-), as shown in

Dose Il : 0.9

Dose Il1: 1.8 gKgBW-1

table 2. After did treatments with ant plant infusion
the frequency of defecate were reduce and to be
normal.

Table 2. The Frequency of Defecation

Dose
Duration  Frequency Contol (-) Control (+) Dose | Dose Il 11
Numbe
Number of Number of Number of Number of r of
Rats Rats Rats Rats Rats
6 hrs Many times 5 3 0 0 0
Moderate 0 2 3 3 3
Normal 0 0 2 2 2
12 hrs Many times 0 0 0 0 0
Moderate 5 3 2 2 1
Normal 0 2 3 3 4
18 hrs Many times 0 0 0 0 0
Moderate 2 1 1 0 0
Normal 3 4 4 5 5
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Dose
Duration  Frequency Contol (-) Control (+) Dose | Dose Il 11
Numbe
Number of Number of Number of Number of r of
Rats Rats Rats Rats Rats
24 hrs Many times 0 0 0 0 0
Moderate 1 0 0 0 0
Normal 4 5 5 5 5
note : Control (-) : Add aquadest

Control (+) : Add Attapulgite (54 mgKgBW-1)

Dose | : 0.45
gKgBW-!

Dose 11: 0.9
gKgBW-1

The increasing of dose ant plant infusion
following by the reducing of the frequency of
defecate also the longer of treatment following by
the reducing of the frequency of defecate. The Mann
Whitney test showed that there were significant
different between control (-) to the Dose I, II, Il in
the 12 hours, (P<0.05) 18 hours (p<0.05). So, acute
diarrhea would be better if added the ant plant
infusion. As we showed in table 3 the consistency

Dose Il1: 1.8 gkgBW-1

of stool, in the first 6 hours consistency of stool
control (-) was juicy and slowly reduced the water in
the 12 hours, so the consistency of stool became
moderate. But in the first 6 hours, dose I, dose Il and
Dose Il the consistency of stool were better as the
increasing of dose. The Mann Whitney test showed
p< 0.05 between control (-) and dose I, Il, 1l was
significant different.

Table 3.The Stool Consistency

Consistency of

Duration stool Contol (-) Control (+) Dose | Dose Il Dose Il1
Number of Number of Number Number of Number of
Rats Rats of Rats Rats Rats
juicy stool 5 5 3 2 2
moderate
6 hrs aquos stool 0 0 2 3 3
litle bit aquos
stool 0 0 0 0 0
normal 0 0 0 0 0
juicy stool 5 0 0 0 0
moderate
12 hrs aquos stool 0 5 2 0 0
litle bit aquos
stool 0 0 3 5 5
normal 0 0 0 0 0
juicy stool 0 0 0 0 0
moderate
16 hrs aquos stool 0 0 0 0 0
litle bit aquos
stool 5 5 0 0 0
normal 0 0 5 5 5
juicy stool 0 0 0 0 0
moderate
24 hrs aquos stool 0 0 0 0 0
litle bit aquos
stool 2 5 5 0 0
normal 3 0 0 5 5

note : Control (-) : Add aquadest

Control (+) : Add Attapulgite (54 mg

KgBW-1)
Dose I : 0.45 Dose I1: 0.9
gKgBW-1 gKgBW-1
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So ant plant was able to cure the acute diarrhea,
because the ant plant contained tannin. Tannin have
an effect as an astringent/Chelator. The chelator able
to shrink the intestinal mucose membrane leads to
reduce the excretion of diarrhea and was able as an
antibacterial and anti inflamation [5]. Tanin
stimulate the water reabsorbtion in the intestinum
[7]. Tanin damaged protein, resultin tanat lead the
protein resistance, following by reducing water
excretion, accompanying by the increasing of water
and NaCl reabsorbtion. [8]. Tannin in tea contained
epigallocatechin-3-gallate  (EGCG), polyphenol
hidrofil, colorless and bitter.as an astringent able to
curve diarrhea [9]. The EGCG also able to inhibit
prostaglandin production that stimulated by oleum
ricini. Flavonid in the ant plant also able to inhibit
the intestinum motility and hydroelectric secretion
by inhibite prostaglandin production. [10] reported
that sago root (Metroxylon sagu) infusion contained
tannin, Flavonoid and saponin , also able to cure the
acute diarrhea. Tannin was able to inhibit the
secretion of chloride that induced by forskolin and
toxin. Tannin also inhibit protein transmembrane.

Ant plant contains several chemical
compounds such as flavonoids, tannins, and
polyphenols having antioxidant activity. Moreover,
the extract of ant plant capable to inhibit the activity
of xanthine oxidase and uric acid [11]. [12] proved
that the flavonoid quercetin has a protective effect in
gentamicin- induced nephrotoxic rats. The flavonoid
compounds identified in ant plant, were kaempferol,
luteoline, rutin, quercetin and apigenin.

Conclusion

The ant plant infuse was able to reduce the
frequency of defecate, recovered the consistency of
stool and cure the acute diarrhea. The effective dose
of antplant infuse was 0.9 gKgBW-1.
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Abstract

As a rule the human sperm storage is done at a minus temperature. This storage method require complex equipment
and require very expensive cost. Because of that the other human sperm storage method must be finded. The
objectives of this research are to find diluent media that can maintain the viability of human spermatozoa during
storage period, to obtain spermatozoa storage technologies easily and inexpensively. Diluent media for human
spermatozoa storage should be able to maintain human sperm viability as well as the fresh human sperm viability.
The type of tis research is experimental research. There are three types of diluent medium namely Tris
aminomethane, CEP-D, and sil-select-stock. The human sperm that is storage in these diluent medium is analyzed
their viability every 6 hours. The results is obtained that three types of spermatozoa diluent media is used in this
study could be used for the storage of human spermatozoa with different specifications. Diluent medium sil-select-
stock is the best media for storage the human sperm. This medium can maintain viability pproximately 12 to 18
hours in the room condition. While the CEP-D is commonly is used as a diluent medium for animals spermatozoa
can also be used for human spermatozoa diluent medium with the capacity is not as much as sil-select-stock. Tris
aminomethane have no good result.

Keywords: viability, diluent medium, human sperm

Introduction The efforts in above have needed expensive cost,
Human spermatozoa storage methods that is used sophisticated equipment and special and high skills
in the day, is not easy and very expensive. The of practice, because of that the frozen storage
methods commonly use the minus temperature, method is still less practical. Therefore it is still
because of that the storage methods of human sperm necessary to find another method that is more
needs so the expensive and sophisticated equipment. practical but still maintain the genetic material
Based on the fact, still is needed to find the efficient stability of the spermatozoa.
methods to human sperm storage. One of the aspects that determine the survival of
Recently so many efforts to maintain the quality of sperm quality during storage is the diluents medium
spermatozoa that is stored in freezing conditions where the sperm is stored, which is referred to as a
have done. One kind of effort is vitrification method diluting solution. Diluting solution commonly is
that have success when widely applied in the egg used include egg yolk Tris (KT) 20% and Andromed
cell of cow [6], horses [5] and sheep [3] The which is produced by the producers. Both kinds of
principle of this method is to increase the viscosity diluents are commonly used for frozen storage. In
of the solution or diluents medium by increase this study will be developed media (diluting solution
cooling and warming rate within certain limits. The for spermatozoa) that can maintain quality of sperm
other way is adding or using cryoprotectant medium cell as long as possible in storage at cold
which will suppress the increasing of viscosity at low temperatures. Quality of spermatozoa will be
temperatures [8]. determined based on the viability and motility of
The other method to, minimize genetic material spermatozoa during storage (the first year of this
damage is done with the choice of diluent. On sperm research) and the stability of the sperm cell genetic
cells, the choice of the appropriate diluent have material (the second year of this research).
purpose to supply the physical and the chemical In the first year of this study will be studied three
requirements of the cell, also protects sperm from kinds of diluting solution or diluents media namely
damage due to rapid cooling process, maintain the tris-egg yolk, the silk and the CEPD. There are
osmotic pressure and electrolyte balance too, inhibit some reasons for the case, the tris-egg yolk and the
the growth of bacteria and prevent the harmful CEPD are commonly is used as a diluent medium for
effects due to changes in pH. There is no criteria of storing of groups mammals sperm and the silk
diluent medium standard for cryopreservation of commonly is used as diluent media for storing
sperm cells of mammals but there are some common human spermatozoa.

diluents medium that have used, namely: Tris, skim
milk, lactose and so on.
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Methods

The research have conducted in Department of
Biology, State University of Surabaya. This
experimental research want to investigate the
composition of diluting solution or diluent medium
to storage the sperm in a cold temperature (the
temperature of the refrigerator, is not the frozen
temperature). The study is used three types of
diluting solution namely the tris-egg yolk, the sil-
select-stock and the CEP-D.

Human spermatozoa is obtained from the
volunteers. Along with that is prepared three types
of diluting solution. Spermatozoa that have collected
is observed it’s viability for use in further
processing. These aspects is observed based on some
parameters like the volume, the color, the pH, the
sperm concentration, the viscosity and the viability.
Furthermore, the spermatozoa that complied with, is

(a)
(b)

Figure 1. The per ormance o spermato

washed immediately and is diluted in various
compositions of diluent media which is prepared.
And then the packaging step of spermatozoa and the
last step is sperm saving in cold temperatures.
During storage period is observed the viability of the
spermatozoa every six hours by negrosin eosin
staining and observation under a microscope in 400x
magnification.

The Results and Discussion

The viability or the vitality of spermatozoa have
observed with negrosin eosin staining. The dead
spermatozoa will be full red color, while the living
spermatozoa just look colorless. The performance of
the spermatozoa after staining process can be seen in
Figure 1.

zoa after negrosin-eosin staining process.

(a) The live spermatozoa (b) The dead spermatozoa

The determination of spermatozoa viability is
based on the ratio of live and dead spermatozoa. The
spermatozoa viability depend on the mechanism of
ion pump into and out of the cell [2]. Observations
of spermatozoa viability that have stained in
negrosin eosin is performed by a microscope under
400x magnification. The viable spermatozoa had
colorless performance due to the selective process to
absorb the external materials including the color,

while the dead spermatozoa had full color
performance because of it’s inability to select the
external materials that come into the cell. The viable
spermatozoa have the selective permeability of the
membrane. On the other hand the dead spermatozoa
have high membrane permeability [11]. The viability
of spermatozoa is observed every 6 hours on each
treatment. The observation of the spermatozoa
viability as in Table

Table 1: The spermatozoa viability on the three kinds of diluents media

Treatment KNumberof

Viability percentage each

(Thekindsof experimentsl 6 hours cbservation (0§) - o
dilugntmedia)  Unit
1 2 3 4
] 57.00 5321 3245 2134
z 5811 4500 2000 15.66
3 6220 5540 5370 47.93
1 (SILK) 4 6800 5737 5105 40.70
5 67.44 6310 4678 32.54
5 7200 68.00 4200 36.03
7 BEO0  65.00 4400 3426
Averaze 6754 5515 4143 3478 5048
1 4600 2600 2200 1587
P2 (TRIS- 2 4100 4338 3100 2571
EGG YOLK) 3 40.82 3748 20,00 14.54
4 4227 3800 2500 2012
5 £0.34 5425 4636 3233
6 5500 5100 4458 30.56
7 6420 5001 44.56 41.25
Averaze  S0.33 4419 3336 1577 3343
1 5030 43.00 3157 27.76
B3 (CEP-D) 2 5136 3243 3201 28.78
3 60.00 57.37 40.87 40.56
4 6470 6000 4000 46.74
5 5833 5851 47.10 3375
6 60.86 5614 4012 3581
T 65.00 6100 4532 43.20
Aversge  59.21 5164 4343 3537 4541
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The results showed that silk and CEPD diluting
solution can maintain the viability of spermatozoa
that is stored in it. Viability of spermatozoa is highly
depend on the stability of the cell membrane. Stable
cell membrane will ensure normality metabolic
processes that occur in it. In the silk medium contain
HEPES buffer that can maintain the stability of the
pH of the solution, even under conditions of
changing temperature. This condition trigger the
enzyme to work maximally. Because of that the
spermatozoa viability can be maintained. Other
components such as human serum and albumin that
is contained in the silk medium was also very
supportive to spermatozoa viability. This ingredient
supplied the nutrient for the spermatozoa.

The CEPD medium is also a good buffer for
spermatozoa. The medium contain ingredients that
very useful to maintain the integrity of the cell
membrane, to trigger the enzyme working
maximally and to supply important nutrients to the
spermatozoa. This condition in very important to
maintain the spermatozoa viability. Opposite to the
tris- egg yolk media, the spermatozoa that storage in
it have the low viability.

Integrity and stability of the cell membrane is
very important for the viability of the spermatozoa.
The damage cell membrane cause membrane
permeability increases. This condition will cause the
necessary ingredients of cells that should be
contained in the cell will be out freely. And the
tocxic ingredients will be come in to the cell freely.
Because of the cases the life of the spermatozoa will
be disrupted [7].

There are several factors that caused the damage
cell membranes. The presence of the dead
spermatozoa will be toxic to the other still alive
spermatozoa. The existence of these toxic substances
will lead to increased levels of free radicals that can
damage the integrity of the cell plasma membrane
[9]. The change of temperature and pH during
storage period can also raise the occurrence of lipid
peroxidation  (Conservation, 2011). Lipid
peroxidation is the result of a chain reaction of free
radicals with a lipid bilayer membrane, so that the
cell membrane becomes damaged. This case is
evidenced by fully colored of die spermatozoa
because of damaged membrane. In the damaged
membrane the dye can be absorbed and stored in it
freely. Opposite on the alive cell, the dye will be
absorbed by selective mechanism. The components
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that is contained in the diluent media must be able to
prevent the destruction of the cell membrane.

Conclusion

The third type of diluents media is used in this
research can be used for the storage of human
spermatozoa with different specifications. The sil-
select-stock medium is the best media to storage the
human spermatozoa approximately 12 to 18 hours.
While the CEP-D medium that commonly is used as
a diluent medium of animals spermatozoa it can also
be used for diluent medium for human spermatozoa
with the carrying capacity is not much different from
the sil-select-stock. The tris-egg yolk medium have
given yield the lowest human spermatozoa viability.
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Abstract

Salmonella typhi was one of pathogen microbial which can be prevented granting both synthetic or herbal
antimicrobial substances, e.g from an Pleurotus ostreatus species Grey oyster variety that was one of an
improvement strain from Pleurotus ostreatus and Pleurotus sajorcaju species. This research aimed to know the
extract activities of Pleurotus ostreatus Grey oyster variety as antimicrobial agent against Salmonella typhi. This
research used True Experimental with Postest-Only Control Design which were done by in vitro Diffusion
methods. The materials which used were Pleurotus ostreatus Grey oyster variety and a panel microorganism of
Salmonella typhi. This test was performed at six concentrations of each extract 1.0, 2.5, 5.0, 10.0, 15.0, and 20.0
mg/mL and ethanol control 500 mg/mL. The observation parameters was growth inhibitory diameters (DHP) of
Pleurotus ostreatus Grey oyster variety extract as antimicrobial agent against Salmonella typhi. This finding of
antibacterial activities by diffusion method was confirmed best inhibition zone in 2.5 mg/mL showed diameters
about 22,62+0,990 mm. Parametric analyze of One-way ANOVA results test showed significant differences in
inhibition zone diameters between groups. Test results of LSD and Duncan showed significant differences at 5.0
mg/mL, 20.0 mg/mL and K500.0 mg/mL to the others concentrations. From the statistical test results obtained a
conclusion that the extract showed a good influence as antibacterial agent against Salmonella typhi.

Keywords : Pleurotus ostreatus Grey oyster variety, Salmonella typhi

Introduction polysaccharide, especially B-d-glucan give positive
Salmonella typhi is a gram negative bacterium effect as antitumor, anticancer, antivirus (icluding
which caused enteric fever and pathogenic in AIDS), lowering cholesterol levels, —antifungal,
humans.  Approximately 420.000 deaths occur antibacterial and can boost the immune system [3].
annually in Asia due to typhoid fever. Without Due to oyster mushroom potential which give
treatment, case-fatality rates of infection are 10%. many benefits, many researchs are explored to create
With appropiate antibiotic therapy treatment, case- new oyster mushroom varieties, one of the results
fatality rates can be reduced to below 1%. Although strain is Grey oyster variety which is improvement
the infection is treatable with antibiotics, treatment strain from Pleurotus ostreatus and Pleurotus
is complicated by growing resistance to widely sajorcaju [11]. This species has advantages in wider
available oral antibiotics in several areas of the shape, thick cowls and duratibility outside of cooling
world, including Southeast Asia [15]. machine (refrigerator) keep it fresh for up to 5 days
The using of antibiotics to treat the disease which [12].
is caused due to bacterial infection, can cause some According to the antibacterial activities testing of
problems related to the toxic effects of drugs, drugs Pleurotus ostreatus and Pleurotus sajorcaju, both of
residues and the growing of resistance microbes. the species showed as antimicrobial agent. Pleurotus
Antimicrobial resistance has become a global ostreatus has been explored to against simple and
problem. Strategies to improve the current situation multiple bacteria isolates of Eschrichia coli,
include research in finding new and innovative Staphylococcus epidermidis, S. Aureus [1] and
antimicrobials [4]. species of Candida that has been resistance of drugs
New antimicrobial production from bio- [14]. Pleurotus sajorcaju has substansial that proved
pharmacy (medicinal plants ) is an alternative to as  antimicrobial, —anti  hypercholesterolemia,
consider for use [10]. This research use oyster antioxidant and toxicity activities to Hep-2 cancer
mushroom because this species can grow widely in cell [9].
tropic and sub-tropic area, it is easily cultivated as The antimicrobial exploration from Pleurotus
well. There are approximately 40 oyster mushroom ostreatus Grey oyster strain has not been exposed.
species and ranked in the second grade among the Therefore this research is deSignEd to test the
other important cultivated mushrooms in the world antibacterial activity against phatogen microbe of
[2]. Salmonella typhi.

The oyster mushrooms contain pleuran
compound which act as antitumor, lowering
cholesterol levels and antioxidant. The presence of
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Materials And Methods

Mushroom collection

Oyster mushrooms Grey oyster variety were
collected from mushrooms warehouse of IKIP PGRI
Jember, Indonesia working with Agathapratama-
Group. Mushrooms were initially dried in an
dehumified room, then further dried in an oven at ca.
40°C and finely powdered.

Preparation ef Extract

175 grams of mushrooms powder were extracted
with 3,5 L of 96 % solvent of Ethanol using
maceration apparatus [8]. The residue was filtered
and concentrated to a dry mass in a rotary evaporator
(rotavapor) at 40°C and 200 rpm. The fitrate thus
obtained was used as mushroom extract. The
concentrated extract was re-dissolved in aquadest
which helped dissolved firstly by Twin solvent into
10,25,5.0, 10.0, 15.0 , 20.0 mg/mL extract
concentration [13].

Test Microorganism

The Gram-negative bacteria which used were
collected from Bio-Pharmacy Laboratory, Pharmacy
Faculty of Jember University, Indonesia. The
bacterial strains were maintained in NB (Nutrient
Broth). For antibacterial test, organism were grown
overnight in NB medium followed by incubation at
37°C[7].

Antimicrobial Susceptibility Testing
The antimicrobial activities were found by using
agar diffusion technique in petriplates. 0.5 mL of the

seeded broth containing 10% test organism was
inoculated uniformly. Briefly 5 mL of each extract
concentration was loaded on a sterile filter paper disc
14.20 mm in diameter and air dried. Indicator
organisms were spread on Nutrien Agar plates with
sterile effusion and the disc were placed on agar
plates. After incubation for 48 hours at 37°C, a clear
zone around a disc was evidence of antibacterial
activity. Diameter of the zones of inhibition was
measured in millimeters. Each test was prepared in
quarduplicates and solvent of ethanol was used as a
negative control [7].

Statistical Analysis

All  experiments  were  conducted in
quadruplicates and the parameters were given as
means + standard deviation using statistical package
within  Microsoft® Excel Version 2010. And
parametric analysis of DHP on each groups using
SPSS 17.0 Version to analyze the different inhibition
zones between groups [6].

Results and Discussion

Inhibition zone of Pleurotus ostreatus Grey
oyster extract and ethanol as control against
Salmonella typhi showed various diameter (Figure
1). The extract of Pleurotus ostreatus Grey oyster in
2.5 mg/mL was more potent and revealed high zone
(22.62+0,990 mm) formation against Salmonella
typhi, whereas the other concentration of extract
showed not so different in diameters. The results of
present study revealed that Pleurotus ostreatus Grey
oyster extract demonstrated higher antibacterial
activity comparison of ethanol control
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Figure 1. Means inhibition zone diameter (mm) of Pleurotus ostreatus Grey oyster variety against Salmonella
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Statistical analysis with One-way Anova

Sum of Mean

Squares df Square F Sig.
Between  11.868 6 1.978 3.357 .018
Groups
Within 12.372 21 .589
Groups
Total 24.240 27

Parametric analysis with One-way Anova shows Sig.
value at 0.018>0.05 which was categorized there
were significant different between groups of
Pleurotus ostreatus Grey oyster extract against
Salmonella typhi.

Post-hoc notation data of DHP Salmonella typhi

Concentration(mg/mL)  Means (mm)

1.0 22,57+0,964°

2.5 22,62+0,990°
5.0 21,45+0,570%
10.0 22,20+0,675°
15.0 21,90+0,674°
20.0 21,62+0,729 %
K500.0 20,61+0,6692

Post-hoc test results showed significant
differences at 5.0 mg/mL, 20.0 mg/mL and K500.0
mg/mL to the others concentrations that indicated by
differences subset coloumn which were described on
alphabetical varians of means coloumn. According
to the test results could be concluded that higher
concentration of extract, diameter means decreases.
This condition was caused the bacteria being
resistance of Pleurotus ostreatus Grey oyster extract.
The lowest means diameter showed at 5.0 mg/mL
concentrations. An error occurred when test of
antibacterial activity can also affect the formation of
growth inhibitory zone.

Ethanol was taken as negative control for its
selective, netral and non-toxic. Fungi and bacteria
were difficult to grow on ethanol with a concentraton
above 20%. The absorption of ethanol for simplicia
compounds was good [5]. Ethanol control showed
broad-spectrum (20,61+0,669 mm) at 500 mg/mL
that aquivalent with 50% concentration. Compare to
this, Pleurotus ostreatus Grey oyster extract also
shows broad-spectrum antibacterial activity with a
concentration below 20% which indicated its
activities better though with low concentration.

Antibacterial activities could be classified based
on the magnitude of the inhibitory zones [16].

Classificasions of Antibacterial activity

Antibacterial activity Inhibitory zones (mm)

Weak <5
Moderate 5-10
Strong 10-20

Antibacterial activity Inhibitory zones (mm)

Very strong >20

The Pleurotus ostreatus Grey oyster extract
concentration ranging from 1.0 — 20.0 mg/mL has
diameter means of the inhibitory zone 21.45 - 22.62
mm, so it belongs to very strong activity.

The effectivity of Pleurotus ostreatus Grey
oyster extract as antibacterial suspected because of
the  glycosides compounds like lectins,
polysaccharides, polysaccharide-peptides,
polysaccharide-protein complex which have been
isolated from its stem mushroom and these
compounds have been found to have antioxidant,
anticancer,  antimicrobial, antidiabetic,  anti
hypercholestrolemic ~ and  immunomodulatory
properties. The observed phenolic and tannin
constituents of  P. ostreatus may also elicit
antibacterial activity as found in many medicinal
plants with mechanisms of action characterized by
cell memberane lysis, inhibition of protein synthesis,
proteolytic enzymes and microbial adhensin.
Whereas, fungal cell wall are rich in non-starch
polysaccharides, of which B-glucan are most
interesting functional components and phenolic
compounds such as protocatechuic acid, gallic acid,
homogentisic acid, rutin, myrictin, chrysin, naringin,
tocopherol like a-tocopherol and y- tocopherol,
ascorbic acid and B-carotene of each having their
own outstanding medical effects [3]. In conclusion,
bioactive compounds from Pleurotus ostreatus Grey
oyster extracts could be used as an alternate to
antibiotics, considering the side effect and escalating
levels of antibiotic resistance among microorganism.

Conclusion

Pleurotus ostreatus Grey oyster extract
demonstrated high antibacterial activity on
Salmonella typhi. The extract was more effective
than control ethanol to against pathogenic
microorganism studied. Further work is needed to
isolates the secondary metabolites and study of
metabolic interchanges in bacterial metabolic
pathways when applying this extract. It also need to
use positive control of traditional antibiotic to
evaluate extract efectivity along antibiotics, so the
study can explore resistance bacteria. Study of
extract toxic effects also needs to be done through
toxicity test. The obtained results may be useful for
evaluating substances of interest produced by these
bacteria as antibacterial agents.
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Abstract

Tooth extraction may accompany by complications, such as tissue laseration, bone resorption, adjacent tooth
mobility and dry socket. They caused inflammation or infection. Treatment of traumatic tissue usually given an anti-
inflammatory drugs,but aspirin has many side effects. To alternate from side effects then used herbal remedies, one
of which has a Black Cumin active ingredient is Thymoquinone. To look at the effect of the extract thymoquinone
against neutrofphils number in rats socket post extraction with traumatic tissue. Methods: In this study used 12 rats
that had been done tooth extraction and expansion of the wound. Furthermore, preparations were made in areas such
revocation and stained using hematoxylin-eosin. There is a significant difference between the negative control group
with the positive control group and the group extract thymoquinone, but there was no significant differences between
the positive control group and the group thymoquinone extract. Data were analyzed using statististical test one-way
anova. Extract Thymoquinone could reduce widely inflammation respons in rats socket post extraction with

traumatic tissue and its that effect similar to aspirin.

Keywords: extraction, neutrophils, thymoquinone, traumatic

Introduction

Tooth extraction is an act of removing the tooth
from the alveolar bone socket. Tooth extraction
commonly caused by caries, periodontal disease,
supernumerary teeth, impacted teeth (odontectomy),
teeth that are no longer performed endodontic
treatment, teeth involved cysts and tumors, and teeth
that engage jaw fracture. Measures tooth extraction
can be done also on healthy teeth with the aim of
improving the malocclusion, for aesthetic reasons,
and also the interests of orthodontic or prosthodontic
treatment [1].

Complications due to tooth extraction are
bleeding, hematoma, infection, fracture of crown or
root, alveolar bone fracture, and nerve damage [2].
One of the complications after tooth extraction is
tissue trauma due to the use of instruments that are
less careful [3].

Management of complications of tooth
extraction to prevent the occurrence of a severe
infection and decrease pain required analgesic and
anti-inflammatory ~ medications.  Medications
commonly used to treat the pain is non-steroidal
anti-inflammatory analgesic drugs [4].

The use of non-steroidal anti-inflammatory
analgesic drugs has many side effects as the risk of
gastrointestinal toxicity, impaired renal function and
postoperative bleeding. Therefore, the use of these
drugs be avoided in patients with a history of
gastritis or peptic ulcer disease and hemophilia,
should be cautious in patients with corticosteroids or
anticoagulant ~ drugs ~ consumption. These

medications

include  piroxicam, tenoxicam,

indomethacin, and aspirin [5].

Lately, the experts have developed herbal
medicines in therapeutic medicine. Herbal
medicines or traditional may as primary therapy or
as an alternative therapy [6].

Traditional medicine is relatively safe if used in
the right way at the right dose with appropriate
indications and rarely caused side effects. One of the
traditional plant that recently began to gain attention
is black cumin (Nigella sativa L.). Black cumin has
been widely used as an anti-hypertension, liver
tonic, diuretic, digestive, anti-diarrhea, analgesic,
anti-bacterial and skin disorders. Beside that black
cumin also used for anti-diabetic, anti-cancer,
immunomodulatory, antimicrobial, anti-
inflammatory, spasmolytic, and bronchodilators [7].

Thymoquinone (TQ) is the main bioactive
components of black cumin. Thymoquinone have
been reported to have anti-inflammatory effects
were observed in several models of inflammation
including the experimental encephalomyelitis,
colitis, peritonitis, edema, and arthritis through
suppression of inflammatory mediators like
prostaglandins and leukotrienes [7].  Anti-
inflammatory effect was confirmed by Al-Ghamdi
in 2001 with rats using black cumin seeds and the
result is the black cumin and TQ may inhibit edema
in the legs of rats [8]. Another study cases of
osteoporosis with inflammation reported that black
cumin and TQ have anti-inflammatory effects by
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inhibiting the pro-inflammatory cytokines like
interleukin 1 and interleukin 6 [6].

Based on the previous data, the researchers are
interested to research the effects of extracts
thymoquinone black cumin seed to the number of
neutrophils in rats socket post tooth extraction with
traumatic tissue.

Research methods

The research was an experimental laboratory
with Post test Only Control Group Design. The
research located at Biomedical Laboratory Section
of Physiology of the Faculty of Dentistry, University
of Jember to treatment on rats and located at the
Laboratory of Pathology Faculty of Dentistry,
University of Jember to preparations and
observations preparat in January-February 2015.
Population in this study was wistar rats with the
male sex. The number of samples obtained by using
the formula of Daniel. The samples used were 12
rats and were selected based on criteria of sample.

Research sample criteria were male wistar rats,
150-200 grams of body weight, 2-3 months old, rats
in a healthy state characterized by the active
movement.

Research tools used weight scales rats, digital
scales, latex gloves, measuring cups, stomach
probes, dysposible syringe, excavators, sonde
straight and half round, scalpel and blade, tweezers
dentistry, rack slide, deck glass, glass objects,
binocular  microscope, equipment for  the
manufacture of tissue preparations, contra
handpiece, round end bur, eyepiece micrometer,
slide warmer.

Research  materials used an  extracts
thymoquinone, an aspirin, a ketamine solution,
sterile distilled water, cotton pellets, alcohol,
formalin 10%, paraffin powder, xylol, meyer egg
albumin, 10% formic acid, paint hematoxylin-eosin,
glycerin, and entelan.

First research procedure was performed
adaptation of rats for 7 days then grouped into 3
according to the criteria that have been determined.
Then do tooth extraction on the left mandibular first
molar of rats. After that drilling on the socket using
a diamond round end to the base of the socket for
one time. Furthermore, given the treatment in
accordance with the group. In the group A was given
as 2ml distilled water, in group B was given aspirin,
and group C was given the extract Thymoquinone
appropriate dosage. Then, 24 hours after extraction
and taken the lower jaw.

The second is making preparations consisting of
fixation, decalcification, dehydration, clearing,
impregnation, planting in paraffin, slicing tissue,
and tissue staining using Haematoxylin-eosin.
Preparat were observed and calculated neutrophils
with a microscope magnification of 1000x and using
the eyepiece micrometer (1 cm?) at 3 different
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locations then calculated the average for the
observation and recorded the results.

Data have been obtained then tabulated and
analyzed. Normality of the data test has been
obtained in advance, using the Kolmogorov-
Smirnov test. Then using Levene test for
homogeneity of the data. The purpose of normality
and homogeneity test as a requirement to be able to
use parametric One-way Anova test.

Analysis of the data further to be used if the data
were normally distributed and homogeneous, is
using parametric One-way Anova. If the data is not
normally distributed then using Kruskal Wallis test.

Result

The observation of neutrophil cells in rats after
tooth extraction sockets were accompanied by tissue
trauma using 1000x magnification microscope with

the foIIowmg plcture
<" A" -
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Figure 1. Cells neutrophlls with hematoxnln -eosin
staining 1000x magnification (arrows) in the
negatlve control_group

Uz
Flgure 2. CeIIs neutrophlls Wlth hematoxilin-eosin
staining 1000x magnification (arrows) in the
positive control group
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Figure 3. Cells neutrophils with hematoxilin-eosin
staining 1000x magnification (arrows) in the
treatment group the extract thymoquinone

The observation of the neutrophil count in rats
after tooth extraction sockets with trauma network
by using a microscope 1000, the results obtained in
Table 1.

Treatment Nefg
(average £SD)
Negatif control 32 + 6,21825
Positif control 23 £4,1633
Thymogquinone Extract 26,5 + 4,79583

Table 1. The number of neutrophils in the tooth
socket after tooth extraction with traumatic tissue

Results of the above data and then tested by
computerized using the Kolmogorov-Smirnov test
to determine the normal distribution of data.
Kolmogorov-Smirnov test results obtained normal
distribution of data.

Homogeneity test is then performed using the
Levene test. Levene test results obtained probability
values obtained 0,211 greater than 0.05 can be
interpreted that the data is homogeneous.
Furthermore, after it emerged that the data were
normally distributed and homogeneous and then
followed by one-way Anova test to determine the
difference between groups. The test results obtained
one-way Anova probability value of 0.038 (p <0.05),
which means there are significant differences
between the treatment groups. To know the
difference is then performed post-hoc LSD test.

The test results obtained post-hoc LSD
probability value between group A (negative
control) and B (positive control) is 0.025 (p <0.05)
means that there is a significant difference between
group A (negative control) and B (positive control),
while the probability value between group A
(negative control) and C (treatment group) is 0.025
(p <0.05) means that there is a significant difference
between group A (negative control) and C
(treatment group), while the probability values
between group B (positive control) and C (treatment
group) is 1.000 (p> 0.05) means that there is no
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significant difference between group B (positive
control) and C (treatment group).

Discussion

The study compared the effects of extracts
Thymoquinone with an aspirin as a positive control
and with distilled water as a negative control, against
the neutrophil count in rats after traumatic extraction
sockets using 12 male Wistar rats were divided into
three groups according to predetermined criteria.

The observation and analysis of data showed that
the number of inflammatory cells in the negative
control group or were given distilled water showed
the highest number of neutrophils followed by
groups of rats were given the extract, and the lowest
is group were given an aspirin. The significant
difference between negative and positive control
group and negative control group to the treatment
group were given the extract Thymoquinone,
whereas the positive control group and the treatment
group were given extracts of Thymoquinone no
significant difference.

Significant differences between the control
group and the treatment group were given extracts
of Thymoquinone happened because
Thymoquinone can inhibit arachidonic acid
metabolism then inhibit the cyclooxygenase and
lipoxygenase pathway [9]. After the cyclooxygenase
pathway also inhibited the prostaglandin, as well as
inhibition of leukotrienes in the lipoxygenase
pathway. After the cyclooxygenase pathway
inhibited the prostaglandin, as well as inhibition of
leukotrienes in the lipoxygenase pathway. In
inflammation, prostaglandin which have a role is
prostosiklin  (PGI2), PGD2, PGE2 and PGF2.
Prostaglandins act as a vasodilator. VVasodilatation
of blood vessels resulting in increased blood flow
and increased vascular permeability that would
bring blood cells to the area of infection or trauma.
The white blood cells then attached to the wall using
vascular endothelial adhesion molecules and will
migrate toward the inflamed tissue [10, 11, 12].

Acute inflammation is the initial response of the
body and the body's first line of defense against
danger, include infection, trauma, tissue necrosis
and foreign body. The acute inflammation
commonly can be caused by a inflammatory
reactions. The most important inflammatory cells
are neutrophils [13].

Neutrophils have a very important function in
acute inflammation. Neutrophils are the body's
primary defense against pathogens, such as bacteria.
Neutrophils accumulate in the center of the wound
and will be immediately activated. Neutrophil
intracellular fluid consisting of oxidative and non-
oxidative can be activated simultaneously during
phagocytosis to kill bacteria. Although the
destruction of intracellular infectious agent occurs,
released cytotoxic molecules into the extracellular
environment can damage body tissue [11, 14].
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The process of inflammation is actually one
defense mechanism (homeostasis) to trauma,
hemorrhage, entry of foreign objects into the body
in a certain period of time, but if this process
continues over time it would damage healthy tissue
[15]. To limit excessive inflammatory response is
needed anti-inflammatory drugs [16].

The probability value between a positive or a
control group of rats that were given an aspirin in the
treatment group were given extracts of
Thymoquinone showed no significant difference.
No significant difference is because aspirin has anti-
inflammatory  effects that are similar to
Thymoquinone extract. Aspirin blocking the
cyclooxygenase enzymes. In the right dose, aspirin
will be able to reduce the formation of
prostaglandins and thromboxane [17].

Results of this study can be seen the effect of
extract thymoquinone black cumin seed (Nigella
sativa) of against neutrophils number in rats socket
post extraction with traumatic tissue. Thymoquinone
can reduce the number of neutrophils in rats after
tooth extraction sockets with traumatic tissue.
Thymoquinone have anti-inflammatory power
similar to aspirin and can be used as an alternative
medicine for patients who have a poor risk when
taking aspirin.

Conclusions and advice

The conclusion that can be drawn is
Thymogquinone extract of black cumin (Nigella
sativa) lowering effect of neutrophils in rats after
tooth extraction sockets with traumatic tissue and
has anti-inflammatory effect similar to aspirin.

Advice can be given that is necessary to conduct
further research on the power of anti-inflammatory
of the Thymoquinone extract of black cumin after
tooth extraction accompanied by traumatic tissue
using immunohistochemical methods to identify
neutrophil more accurate and needs to be done
further research on the effects thymoquinone black
cumin towards healing wound after tooth extraction
accompanied by tissue trauma observation time is
longer.
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Abstract
Most Indonesian people use traditional medication to prevent and cure the disease. Tradisionl medication is closely
linked to the culture of society as it exists in Osing tribe in Banyuwangi. This study aimed to explore the
characteristics of traditional healers and patients, as well as procedures for traditional medication in Osing tribe.
This study used a qualitative approach of phenomenology with depth interviews, participatory observation,
documentary materials and browsing the internet material. This study located in 2 traditional village, involves five
(5) informants who work as healers. Patients include infants to adult for symptoms of disease. Treatment using
massage method, spells, and rajah; giving herbs are eaten or drunk; and do not use any special tools. Treatment
using natural materials such as coconut oil, spices, water. The time required in a relatively short treatment is 15-
20 minutes, while the time it takes patients to recover is one day to a week. The conclusion that the Osing tribe in
Banyuwangi today still use traditional medication to cure the disease by the method of massage, spells, and rajah.

Keywords: traditional, medication, osing tribe.

Introduction Preliminary  studies conducted by the
Traditional treatment is treatment with the drug, researchers of the two informants who work as
procedure and treatment, which refers to the traditional healers who live in District Slippery as
experience and skills from generation to generation one of the areas of the tribe Osing stay in
and is applied as a norm in the society [1]. Banyuwangi. Based on interviews with informants
Traditional treatment is usually performed by can be seen that the practice of medicine they did
traditional healers or commonly called a dukun, include several methods: by using a healing prayer,
recognized and utilized by the local community as a healing using vein and nerve massage, healing by
medium to achieve a cure. Traditional medicine consuming natural ingredients, as well as healing
typically uses traditional medicine in the form of disease and connective mate by using magic.
materials or ingredients in the form of vegetation, Informants stated that the skills and abilities they
animal elements, and minerals, which are considered have obtained from elder people in the region.
efficacious been used for treatment based on The problem in this study is the first one is how the
experience [2]. characteristics of traditional healers and patients who
Data from the Ministry of Health in 2007, found use the treatment ?; Secondly, what and how
that someone who is sick will take action to treat procedures of traditional medicine in the Tribe Osing
themselves and act seek healing to both traditional ?. Traditional medicine Osing tribe is very
and modern treatment facilities. The medical interesting and important to study because first, this
facilities including hospitals, physician practices, treatment is part of the rich culture and local wisdom
health center/sub health centers, other health care Nations Indonesia to be preserved; second, the
workers, as well as herbalists / traditional healers [3]. results of research can enrich the study of traditional
Traditional medicine has a close relationship medicine so that further strengthen the foundation
with the culture of the society in the countries of the for treatment and health policy in Indonesia.
eastern hemisphere, including Indonesia. One of the
tribes living in East Java Banyuwangi is Osing tribe Method
who have different cultures, languages and traditions This study used a qualitative approach using the
in terms of treatment. Treatment may include phenomenology. The research location is set in the
medication occult, prayer, and herbal treatment [4]. Osing traditional village in Banyuwangi; Kemiren
Osing society is a society that is unique, making and Olehsari. Based on the literature review found
numerous experts are interested in researching and that the two villages are living territories Osing
writing about the study Osing both related, language, native tribe, while based on the testimony of key
arts, oral literature, anthropology and other studies. informants found that there are four traditional
Specific novelty in this study (which is different village Osing namely  Kemiren, Olehsari,
from previous studies) is that; studies relating to the Boyolangu, and Alasmalang.
previous community substance Osing more Data were obtained from from direct
emphasis on the spoken language and literature is participation observation and interviews of the
about black magic spells in [5,6], whereas this study traditional healers; second. Data collection
emphasizes the traditional treatment methods that techniques used in this study include in-depth
lead to healing which has been less attention. interviews (Indepth Interview), observation, and
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documentation  (recording and  recording).
Interviews were conducted using open-ended
questions, which means the answers given by the
informants are not limited to (not bound), so
hopefully investigators gain a deep and accurate
information regarding the method of treatment in the
community Osing tribe Banyuwangi. Researchers
act as an observer, which means being part of a group
of researchers who studied, so the researchers will
stay at the study site to observe the social interaction
associated with traditional treatment Osing tribe.
Recording the activities carried out to record the data
obtained from the field directly, in the sense of all
the data and information obtained in the field
accurately recorded on the same day.

Data were collected through participatory
observation, field notes and recording equipment,
ditransikripsikan into the written record. The
recording is used to record the activities of the
communication process and interview to overcome
the limitations researchers recorded directly in the
process of communication in participatory
observation and interviews. Data were unearthed and
collected, then classified and subsequently held
interpretation in the form of descriptive qualitative
analysis.

Result and Analysis
a. The process of field work

Based on the literature review found that
Banyuwangi has some areas that are home Osing
tribe, one of which is a village in the district Kemiren
Glagah. Researchers decided to come to the village
of Kemiren as initial steps in data collection.
Kemiren researchers came to the village and met
with traditional leaders Osing which then became the
first key informants in this study. Based on
information from the head of customs in the village
Osing Kemiren that there are four traditional village
Osing, namely: Kemiren village, Village Olehsari,
Boyolangu Village, and Village Alasmalang. Based
on this information the researchers took the data in
Kemiren village as the village first and then proceed
to the village of Olehsari. Researchers completed
data collection in each village sequentially, except if
there is data that needs redeveloping the researchers
came back to certain customary village as needed
data.

b. Characteristics and description of informant
Investigators identified key informants based on
information from key informants in each village.
Key informants in the village kemiren initially there
are 3 (three) members, namely TM, KT, and SK. 2
(two) informants successfully met, but an informant
could not be found, namely SK, although researchers
repeatedly came and waited at his residence. By
main informant in the village of Sari there are three
(3) members, namely JJ, MS, and SN. All key
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informants in the village of Sari By successfully met
and the information unearthed by researchers.

The term is typical for traditional healers are
very diverse in the various regions in Indonesia in
accordance with the language and local culture.
Traditional healers in the village of Sari By Kemiren
and commonly called dukun or wong pinter. Ethnic
Mentawai in West Sumatra used to refer to
traditional healers by name sikerei [7], while the
Bajo People in Kendari used to call with sandro [8].
The existence of traditional healers based on a social
selection that is not obtained through formal
education and only requires the recognition of local
people [9].

Based on the data related to the characteristics
and depth picture informant, that traditional healers
in the village Kemiren and By Sari consists of
genders male and female, aged adults to the elderly,
educated highest Elementary School, and has been
involved treatment in a relatively long time that is
above 30 years. Characteristics of traditional healers
is different in each society, there are certain very
strict ethnic restrict a physician with gender, age, and
specific experience, but there are also ethnic that are
not strictly set.

Traditional healers in the village of Sari By
Kemiren and treatment not acquire the ability of
formal education, but of descent, dreams, DI, and
learning from books and other traditional healers.
According to the results of research conducted in
Kaili Da'a Ethnic, North Mamuju that a traditional
healers commonly called a topo tawui, acquire
knowledge from dreams or family history. A topo
tawui that previously did not have a family history
as topo tawui usually get the science of dreams.
Usually this dream only comes one time when it was
midnight. topo tawui dream of meeting someone
who tells how to perform the treatment along with
several charms (Dowa) where the mantra healing
every disease is different [10].

Research in Ethnic Rote Rote Ndau district
revealed that there is a famous traditional healers
ability to treat diseases associated with fractures and
diseases of the stomach, called Oma Sr. Oma Sr get
a gift when breastfeeding her first child, about 50
years ago. At that time, Oma Sr suddenly want to fast
for ten days, although eventually only three days. On
the third night, Oma Sr. got a sort of visual clue.
After getting the gift, Oma Sr. met with the
Americans who taught how to bear children, to show
people that fractures and sprains, and a variety of
modern medicine that is usually used by health
workers [11]. Government policy related to the
legality of the practice in line with the treatment of
the phenomena, which permits the practice can be
obtained by taking care of a letter of
recommendation from the village and legal
institutions, whereas age-related requirements,
diplomas and experience are not included in the
policy of the Department of Health [12].
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c. Patient
Patients that can be treated by traditional healers
in Kemiren and Oleh Sari are different, there is a
remedy that can treat patients infancy to adulthood
with various complaints of the disease, but there are
also only accept only adult patients, or patients with
certain complaints. Here are excerpts of the
interview to the informant:
"... Yes all, all kinds of diseases" [TM]
"... Massaging sprain, massaging in order to become
pregnant or massaging the man so he could 'upright',
baby massage, and massage to tired also" [KT]
"... Medicine, babu body, itching, of fertility, cough
S NA |
"... If the high blood pressure that bothered, it should
be a doctor ... yes, otherwise it could"” [SN].
Traditional healers can handle a variety of
complaints diseases [8], but Healers who receive
patients of a certain age or a specific complaint is
consistent with the practice of medicine in the People
Bajo, that in The Bajo in Kendari there is a remedy
certain that only deal with women who have just
given birth and the baby are commonly called as
tungkenei [9].

d. Treatment

Traditional medicine in Kemiren and Oleh Sari
used various ways that massage, herbal powders,
mantra and rajah, giving herb to eat and drink or as
a powder, and a prohibition against the act. Here are
the results of interviews with informants:

"... Do not plant flowers dark colored, dark green it.
Unusual planted should not be planted. It usually
should not be planted by your descendants, so it still
should not be "[MS]

"... How to cure it using the rajah™ [SN]

All of this treatment method is commonly used
in other ethnic communities in Indonesia, for
example, the Baduy people who cure various
medical and non- medical illnesses by means such as
herbal medicines that surround the Bedouin village.
Traditional healers do not just use the plants and
animals alone but accompanied also jampe-jampe or
incantation uttered a prayer of healing [13].

Massage method performed by Ethnic Sumab
NTT, which is massaging the patient's body with
varying movement, because between every shamans
have a different way of massage. Basically the
sequence is different movements with massages.
Sort rather the rubbing motion vertically or
horizontally, but with the pressure. While massage is
continuously pressing movement in one part or
several parts of the body. Usually this method will
be complemented by the provision of medicinal
herbs should be taken of patients, and it has not been
mentioned as most herbalists secret [14].

The provision of medicinal herbs when sick or a
family member is sick practiced by ethnic Mentawai
in Mentawai District. Society will make a concoction
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of drugs from medicinal plants that can be found
around the home or farm community. Medicinal
plants obtained will be processed into drugs, both
medicinal topical or external drug and a drug that can
be taken for example when there are people who are
sick hot or skyrocket, then one of the family
members who know about the types of medicinal
plants (sikerei simata) will find plant named
Botbolo. The leaves having taken approximately 2 to
4 pieces and then crushed or crushed and then
applied to the forehead [7].

e. Material

Traditional medicine in Kemiren and Oleh Sari
used natural materials such as coconut oil, spices,
white water. Coconut oil is used in massage methods
and sequence, spices used in the method sequence,
powders, and potions were drunk, while the water is
used only for drinking only. Here are excerpts of an
interview with the informant:

"... Herbs Java ... like turmeric acid, a key betel nut,
ginger, yes more" [JJ]

"... Massage oil is coconut oil plus spices such as
nutmeg, ginger, galangal, cloves, all mixed together,
pulverized in advance, squeezed, and eucalyptus oil
plus a few" [KT]

"... Yes, given a drink of water ... yes with spells you
know, the tattoo as well and mix by using the middle
finger or index finger" [SN]

"... Take the flowers near the door, mashed, then
smeared"” [MS]

Ethnic Dayak Ngaju in Kapuas has a treatment
called as Danum tawar. Danum tawar treatment is a
form of treatment that uses a water prayed media.
Within the meaning of said Danum is water and
tawar is fresh so the meaning of Danum tawar is used
to neutralize the negative effects in the body [15].

The provision of medicinal herbs in the form of
a mixture of spices carried Ethnic Sumba in NTT,
although most shamans also objected to notify the
mixing of potions they make. Confidentiality is
actually they watch the meeting, although they have
no objection to show an example of the potion. Their
ability to dispensing drugs obtained through occult
process delivered through a dream. As well as with
their ability to cure the disease. Ability they sort of
grace or revelation to the chosen people only. Herb
that is used to sort the most frequently used is
coconut flesh burnt to black, mixed with coconut
milk, ginger, and tobacco. There is also a shaman
who mix it with turmeric. This herb is used to
massage the body ill patients [14]. Spices are also
used in traditional medicine Sumba with sprayed or
hawurut method. The way it works is by spitting herb
in the form of betel, areca nut, lime, and sometimes
coupled with ginger (red ginger). The concoction
chewed by shamans then ejected to part of the sick
body [14].
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f. Medical tool

Traditional medicine in Kemiren and Oleh Sari
didn’t use any special tools in medicine, except the
massage which is performed by the first informant
who use stones to be used in a bath of coconut oil to
massage. The existence of the stone is believed also
by the Dayak ethnic community Kayanatn in
Porcupine District of West Kalimantan know media
treatment using objects obtained a shaman through
dreams or given oelh inadvertently ancestral form of
stone, valve, or the like. How to use the objects that
are included in the water and then the water is prayed
then the patient is asked to drink water [16].

g. Time Needed For Medical

Traditional medicine in Kemiren and Oleh Sari
do the treatment within 15-20 minutes for each
patient. Procession treatment include: admissions,
listening to complaints, followed by treatment until
completion. Simple procession in a relatively short
time is also performed by shamans in Baduy Ethnic
Lebak [13], the procession begins with the patient
came and told him about the grievances felt. Further
services provided depends on the patient's own
request, whether treated with herbs and prayers.

This is different from the treatment in Kanayatn
Dayak ethnic community in which one treatment
called balenggang, performed within two days and
two nights, involving a variety of equipment and
animals such as dogs and pigs, and accompanied by
a call to the spirits or ghosts [16].

Conclusion

Based on data collected by the researchers, it
can be concluded while, namely:
1. Traditional Healers in the village of Sari Kemiren
and By-sex male and female, aged to elderly adults,
the highest educated elementary school, and has
been involved in the treatment of a relatively long
time that is above 30 years.
2. Patients treated by traditional healers in the village
of Sari By Kemiren and is patient infancy to
adulthood with various complaints diseases.
3. Traditional medicine in the village of Sari
Kemiren and by using various ways that massage,
spells and tattoo, giving concoction eaten or drunk.
4. Traditional medicine in the village of Sari
Kemiren and by using natural materials such as
coconut oil, spices, water.
5. Traditional medicine in the village of Sari
Kemiren and by not using any special tools in the
treatment.
6. The time required within a relatively short
treatment is 15-20 minutes
7. The method of treatment in the community Osing
tribe in the village of Sari By Kemiren and has many
similarities with traditional treatment methods in
other ethnic Indonesia healers in terms of
characteristics, patient characteristics, treatment
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method, the materials used in medicine, medical
instruments, and the time of treatment. Differences
were found is on the language used in the phrase
spells and prayers.

Acknowledgment

Thank you for:

1. all of the research team; lecturers and students of
the Faculty of Public Health and the Faculty
Faramasi Jember University.

2. Research Institute of the University of Jember

References
[1] Agung W., M. Gullit dkk. 2014. Turuk Sikerei.
Jakarta. Lembaga Penerbitan Balitbangkes.

[2] Budiarto. 2011. Perancangan Film Dokumenter
Tribute to East Java Herritage Seri Kebudayaan
Suku Osing. http://digilib.its.ac.id/ITS-
Undergraduate-3100010040572/14075/tribute-to-
east-java-heritage. [8 Oktober 2013].

[3] Dinata, Arda, dkk. 2014. Rumah Sehat jumata
radakng. Jakarta. Lembaga Penerbitan Balitbangkes.

[4] Dwiningsih, Santi, dkk. 2014. Belenggu Apung.
Jakarta. Lembaga Penerbitan Balitbangkes.

[5] Handayani, Sri. Dkk. 2014. Hembusan Topo Tawui
dalam Persalinan. Jakarta. Lembaga Penerbitan
Balitbangkes.

[6] Ipa, Mara.dkk. 2014. Balutan pikukuh Persalinan
Baduy. Jakarta. Lembaga Penerbitan Balitbangkes.

[7] Kalangi, N. 1994. Kebudayaan dan Kesehatan.
Jakarta: Megapoin Publishing.

[8] Khairunnisa, Marizka, dkk. 2014. Perempuan rote
meniti  tradisi. Jakarta. Lembaga Penerbitan
Balitbangkes.
http://dinkes.magetankab.go.id/node/24. Perizinan
Tenaga Kesehatan Dan Tanda Daftar Pengobat
Tradisional (Battra). [22 September 2015]

[9] Kurniawan, Septa Agung, dkk. 2014. Tetesan
Danum Tawar di Dusun Seribu Akar. Jakarta.
Lembaga Penerbitan Balitbangkes.

[10] Meda, P. 2012. Penggunaan Pengobatan Alternatif
Dalam Proses Penyembuhan
Penyakit.lontar.ui.ac.id/file?file=digital/20315942.

[7 Oktober 2013].

Marwoto, dkk.1999. “Kajian Hermeneutik Mantra
Osing Banyuwangi,” Laporan Penelitian, Jember:
Universitas Jember.

[11]

[12] Notoatmodjo, S. 2010. limu Perilaku Kesehatan.

Jakarta: Rineka Cipta.

[13] Kusnadi.1993. “Santet dalam Pandangan Orang

Osing”, Surya, 11 September 1993.

[14] Sudarma, M. 2009. Sosiologi Untuk Kesehatan.

Jakarta. Salemba Medika.

[15] Swasono, Meutia F. 1998. Kehamilan, Kelahiran,
Perawatan Ibu dan Bayi dalam Konteks Budaya.

Jakarta Ul-Press


http://digilib.its.ac.id/ITS-Undergraduate-3100010040572/14075/tribute-to-east-java-heritage.%20%5b8
http://digilib.its.ac.id/ITS-Undergraduate-3100010040572/14075/tribute-to-east-java-heritage.%20%5b8
http://digilib.its.ac.id/ITS-Undergraduate-3100010040572/14075/tribute-to-east-java-heritage.%20%5b8
http://dinkes.magetankab.go.id/node/24
http://repository.unej.ac.id/
http://repository.unej.ac.id/

( f LJ[B The First International Conference on Life Science and Biotechnology
R ) EXPLORATION AND CONSERVATION OF BIODIVERSITY

Intarmational Canference on Lite Seiances and Biotachnoiogy

ANTIHYPERLIPIDEMIC ACTIVITY of THE COMBINATION of
Guazuma ulmifolia L. LEAVES and Hibiscus sabdariffa L. FLOWERS
EXTRACT in RATS INDUCED by HIGH-FAT DIET

INuri,, ?Ika Puspitasari, 3Mahmudatus Sholihah, *Putu Argianti Meytasari, >Novia Hilma

Faculty of Pharmacy, Jember University, 2Faculty of Pharmacy Gadjah Mada University
nuri_uj@yahoo.com

Abstract

Hyperlipidemia is a lipid metabolism disorder characterized by increased plasma concentrations of triglyceride
and cholesterol, which is a risk factor for cardiovascular disease. Guazuma ulmifolia L. leaves and Hibiscus
sabdariffa L. flowers has been traditionally used to lose body weight and reduce body fat. A study showed that the
extract of Guazuma ulmifolia L. leaves may decrease plasma concentration of cholesterol, and possibly through
the mechanism of inhibition of HMG-CoA reductase, a key enzyme in cholesterol synthesis de novo. Hibiscus
sabdariffa L. is a good inhibitor of pancreatic lipase. Combination of both extracts are expected to work
synergistically to reduce the plasma concentration of triglyceride and cholesterol. This study aimed to examine the
antihiperlipidemic activity of the combination Guazuma ulmifolia L. leaves extract (GULE) and Hibiscus
sabdariffa L. flowers extract (HSFE) in rats induced by high-fat diet. There are three combinations of extracts
GuLE and HsFE, dose of 178.8 : 17.88; 59.6 : 53.64 and 119.2: 35.76 mg/kg body weight, and positive control
using orlistat 0.9 mg/kg body weight. All combinations of extracts and positive control can reduce plasma
concentrations of cholesterol (P <0.01), triglycerides (P <0.01), and LDL (P <0.01). Only the combination of
extracts GUIE and HsFE dose of 119.2 : 35.76 mg/kg body weight increase significantly (P <0.05) the plasma
concentration of HDL. Furthermore, all combinations of extracts and positive control were able to lose body weight
between 1.5% to 5%.

Keywords: antihyperlipidemic, Guazuma ulmifolia, leaf, Hibiscus sabdariffa, flower

Introduction Preparation of Extracts
Hyperlipidemia is a lipid metabolism disorder Powdered Guazuma ulmifolia L. leaves was
characterized by increased plasma concentrations macerated with 96% ethanol in maserator at room
of triglyceride and cholesterol, which is a risk temperature. After 24 hours, it was filtered and the
factor for cardiovascular disease. Guazuma filtrate was concentrated in a vacuum using a
ulmifolia L. leaves and Hibiscus sabdariffa L. rotary evaporator to obtain Guazuma ulmifolia L.
flowers has been traditionally used to lose body leaves extract (GuLE). Powdered Hibiscus
weight and reduce body fat. A study showed that sabdariffa L. flowers was macerated with water at
the extract of Guazuma ulmifolia L. leaves may a temperature of 90 °C for 15 minutes, then it was
decrease plasma concentration of cholesterol, and cooled and filtered. The filtrate was concentrated
possibly through the mechanism of inhibition of using a freeze dryer to obtain Hibiscus sabdariffa
HMG-CoA reductase, a Kkey enzyme in L. flowers extract (HSFE).
cholesterol synthesis de novo. This leaves contain
high levels of flavonoids and tannins [1], also Animals
contain other compounds, that is alkaloids, Adult Wistar albino male rats, weighing 150-
tannins, saponins, terpenoids, glycoside, and 200 g were obtained from the institutional animal
steroid [2]. Hibiscus sabdariffa L. flowers is a house. The animals were housed at room
good inhibitor of pancreatic lipase. This flowers temperature for 7 days and were provided
contain some of flavonoids that is anthocyanin, standard rat diet and water ad libitum.
anthocyanidins and quercetin glycosides [3].
Combination of both extracts are expected to High fat diet-induced hypelipidemia
work synergistically to reduce the plasma The rats were fed with hyperlipidemia diet for
concentration of triglyceride and cholesterol 60 days to induce hyperlipidemic. The
composition of hyperlipidemia diet was pellets
1. Materials and Methods (80%), lard (15%), and egg yolks (5%). The rats
Plant Material also were given propylthiouracil 0.01% in
The fresh Guazuma ulmifolia L. leaves and drinking water [4].

Hibiscus sabdariffa L. flowers were collected
form “Taman Nasional Meru Betiri” Jember.
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Experimental design
The rats were divided into five groups
consisting of three animals each. The extracts and
positive control orlistat were suspended in 0.1%
w/v carboxymethyl cellulose (CMC) for oral
administration.
Group I Negative  control  or
Hyperlipidemic control group, rats were
administered with high fat diet for 60 days
and continued for 10 days.
Group 1. Positive control group, rats were
administered with high fat diet for 60 days
and the next 10 days accompanied by
administration of Orlistat 0.9 mg/kg body
weight.
Group I11. The rats were administered with
high fat diet for 60 days and the next 10 days
accompanied by  administration  of
combination of GULE and HSFE extracts,
dose of 178.8 : 17.88 mg/kg body weight.
Group V. The rats were administered with
high fat diet for 60 days and the next 10 days
accompanied by  administration  of
combination of GULE and HSFE extracts,
dose of 59.6 : 53.64 mg/kg body weight.
Group V. The rats were administered with
high fat diet for 60 days and the next 10 days

accompanied by  administration  of
combination of GULE and HSFE extracts,
dose of 119.2: 35.76 mg/kg body weight.
The rats body weight were weighed at the
days 1%, 7%, 15% 30%, 45 60", and 70" The
blood samples were collected from rats by retro
orbital sinus puncture at the end of 60" day
(pretreatment) and at the end of 70" day
(posttreatment) of the experimental protocol,
samples were immediately centrifuged and
assayed. Plasma cholesterol, triglycerides, LDL
and HDL were estimated using microlab-100°.

Statistical analysis

The data were statistical analized by Anova
test and then by LSD test. Significance was
accepted at p<0.05.

Result

Administration of a high-fat diet and a 0.01%
propylthiouracil in drinking water for 60 days
increased the body weight of rats. Treatment with
a combination of extracts GULE and HsSFE and
also Orlistat for 10 days could reduce the rats
body weight of of 1.5% - 5%. Group Il showed
the highest weight loss is 5% (Fig. 1).

250.00
& 200.00
= 150.00 : ——Group I
%. > —l— Group II
g L10b0 Group I1I
=
E 50.00 Group IV

Group V
0.00 T T T T :
D-1 D-7 D-15 D-30 D-45 D-60 D-70
Days

Figure 1. Perkembangan berat badan tikus

The treatment with all combination of GuLE and

HsFE extracts and Orlistat showed significant
reduction
compared  with
Administration of all combination of GULE and

in plasma cholesterol
negative control

(P<0,01) as
(Fig. 2).
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HsFE extracts and Orlistat also showed significant
reduction (P<0,01) in plasma triglyceride and LDL
(Fig. 3 and 4). Futher, only administration of
combination of GULE and HSFE extracts, dose of
119.2: 3576 mg/kg body weight increased
significantly (P <0.05) the plasma concentration of
HDL (Fig. 5).
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Figure 2. Effect of combination of GULE and HSFE extracts on plasma cholesterol reduction. **P<0.01
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Figure 4. Effect of combination of GULE and HsSFE extracts on plasma LDL reduction. **P<0.01
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Figure 5. Effect of combination of GULE and HsFE extracts on plasma LDL elevation. *P<0.05

Discussion

Hyperlipidemia is a condition of lipid levels,
especially cholesterol and triglycerides, which rises
above the normal range in the blood [5, 6, 7].
Hyperlipidemia include two categories, namely
hypercholesterolemia characterized by elevated
levels of cholesterol and hypertriglyceridemia
characterized by elevated levels of triglycerides in
the blood [8]. Hypercholesterolemia is a major cause
of cardiovascular  disease, as well as
hypertriglyceridemia [9]. On the other hand, low
plasma  concentration of HDL is also
responsible for coronary heart disease.

In this study, the effect of oral administration
of combinations of extracts GULE and HsSFE, dose of
178.8 : 17.88; 59.6 : 53.64 and 119.2: 35.76 mg/kg
body weight on  experimentally induced
hyperlipidemia in rats was investigated. All of this
combinations demonstrated a significant reduction
in the raised diet-induced levels of plasma
concentration of cholesterol, triglyceride, and LDL.
The lipids were absorbed in the gastrointestinal tract
after hydrolyzed by pancreatic lipase into free fatty
acids. Water extract of Hibiscus sabdariffa L.
flowers showed the best antilipase activity among
some Indonesian herbal anticholesterol [10].
Therefore, the  triglycerides reduction by
combinations of extracts GULE and HSFE may be
mediated by pancreatic lipase inhibition. Guazuma
ulmifolia L. leaves contain flavonoid compounds,
namely catechin, kaempherol, procyanidins and
tiliroside [7]. A study showed that moreloflavon, a
biflavonoid composed of naringenin and luteolin
could inhibit HMG-CoA reductase. HMG-CoA
reductase was a key enzyme in cholesterol synthesis
de novo. The activity of HMG-CoA reductase was
regulated by phosphorylation and dephosphorylation
reactions. The phosphorylation of HMG-CoA
reductase by c-AMP-dependent protein
phosphokinase cause the enzyme was inactive.
Coenzyme c-AMP was cleaved by c-AMP
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phosphodiesterase (c-AMP PDE), which could be
inhibited by flavonoids. ¢c-AMP PDE inhibition
resulted the concentrations of c-AMP increased,
phosphorylation of HMG-CoA reductase increased
and cholesterol synthesis decreased [11]. Catechin,
kaempherol, procyanidins and tiliroside in Guazuma
ulmifolia L. leaves may be inhibited HMG-CoA
reductase mediated by c-AMP PDE inhibition.
Futhermore, only combinations of extracts GULE
and HsFE, dose of 119.2: 35.76 mg/kg body weight
demonstrated a significant elevation of plasma
concentration of HDL. This was also reduce risk
coronary heart disease.

Conclusion

The combinations of extracts GULE and HSFE,
dose of 178.8 : 17.88; 59.6 : 53.64 and 119.2: 35.76
mg/kg body weight were able to reduce plasma
concentrations of cholesterol, triglycerides, LDL,
and were able to lose body weight. Only the
combination of extracts GulE and HsSFE dose of
119.2 35.76 mg/kg body weight increased
significantly the plasma concentration of HDL.
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Abstract

Liver disease is the third in the world after aother tropic disease. CCls will change free radical when in the cell, so
it can damage cell liver when it stay in the liver. Tomato fruits has vitamin C, Icopene and p-caroten. Tomato
juice can to prevent cell damage. It can prevent to increase of SGOT and SGPT on CClginduction. But We didn’t
know that the extract of tomato coult prevent to increase cell damage and increase of MDA liver as result of
induction by CCl.. The research was conducted to study the effect of tomato extract in preventing liver cell damage
caused by free radical produced in CCl, intoxication. Twenty four rats were randomly divided into 4 groups of 6
each. The duration of treatment was 7 days. Group | and IV served as positive and negative controls which given
water 11 ml/kg/d. Group Il and 11 respectively were given combination of vitamin C (8,19 mg/kg BW/day) and
B-carotene 0,0798 mg/kg/d, and tomato extract (11 mg/kg/d). On day 8 , 055 mg coconut oil/g were given to
group 1V, while 0,55 mg/g CCl4 were given to group I, Il and I1l. Forty eight hours later all the rats we sacrificed.
The liver was then removed to analyse the MDA level of the homogenate. Beside that, the liver were counted cell
damage of 50 each and were counted every liver 5 times. The data collected were analized using analysis of
variance and the defference were analysised by the least significant difference test (LSD) at 5 % level of
confidence. The result showed that group | (rat is given CCl,) had significantly highest level of the MDA, total of
cell damage as compared to other groups (ie. Group I, I1l and V). No significans difference were observed in the
MDA levels and total cell damage between group 111 and IV, but no significans difference than goup I1. Significans
difference were observed in the MDA levels and total cell damage between gruop | and Il. Dosis of tomato extract
11 gr/kg/BW/day is optimum dosis to preventive cell damage and lipid peroxide in liver rat what is induction by
CCla.

Keywords : tomato, lipid peroxide, carbontetrachloride, lycopene, 3-carotene

Introduction prevent cell damage [2, 11, 14], and material from
One of cell damage is explanation by free radical. out of body what can prevent to free radical. The
So that, human must prevent their cell from free name is exogen antioxidant. Its include in this
radical. Free radical is product of what is built in category are: vitamin E, vitamin C, beta-karoten dan
reaction of process and metabolics of cell or from out vitamin A.
of cell as CCl4[14]. Tomato has vitamin C, beta-caroteen and
One of materials of toxic chemistry what can lycopene. Extract of tomato can prevent to active
built free radical is carbon tetraclorida (CCls). CCl4 metabolits CClze or CCl30-e, so that covale band of
is chemistry materil in group of chlorinated CClze or CCIl30O2e  with  protein, lipid, and
hydrocarbon. Carbon tetraclorida by oral can cell nucleotide no occur and no mutation so that damage
damage in liver more seriously than another organ. of cell no occur. Lycopene is chemistry material in
In the body CCl, will product free radical and react tomato. Lycopene can react with free radical and
with poly unsaturated fatty acid and will built lipid than free radical will stop to damage to cell.
peroxide lipid in cell membran [1]. Lycopene is well than f—caroten as antioxidant [12].
The over lipid peroxide will be affect to o
disorganization of cell membran as cause from The before study found that tomato has vitamin
change composition of polysaturated fatty acid C and hight carotenoid. Biside of the stud_y found
fraction in phospolipid fraction so ratio poly that consumt extrac of tomato can prevent to increase
saturated fatty aic and another fatty acid changed SGOT and SGPT as consequence induction CCla.
too. This condition will be cause to decrease the But We didn’t know that the extract of tomato coult
fluidity of mcell membran and the end it will give prevent to increase cell damage and increase of
effect to structure and function of cell membran, and MDA liver as result of induction by CCla.
than cell will be dead. o _ Purpose of study is: to study the effect of tomato
In the body have some anti oxidant as enzim juice in preventing liver cell damage caused by free
Superoxide ~Dismutase (SOD), catalase, and radical produced in CCl, intoxication.

glutathion peroxidase (GSH Px) what could to
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Methods

Study Design

Three step of study is:(1). Analysis duration of
savings tomato to vitamin C and p-caroteen; (2). To
found optimum dose of tomato as antioxidant in rat
what is induce by CCls, (3). Comparative test
between tomato extract with combination of vitamin
C and B-caroteen Uji komparatif antar tomat dengan
kombinasi vitamin C, dan pB-karoten what has
content equivalent with in tomato extract.

Material and Tool

Rat wistar age 3 months, 200 — 300 gram, CCly,
reagen KIT dari Roche, formalin 10%, alkohol 95%,
alkohol absolut, xylol, toluena, parafin, entelan,
Harris Hematoxylin and Eosin, Standar food standar
konsentrat 511®), , spuit disposible syring 3 cc,
scalpel, gunting, pot-pot plastik, tissue processor,
tissue net, blok-blok jaringan, waterbath, microskop
dan spekcrofotometer. Vitamin C, tomato, beta
karoten and Reagen for MDA test.

Treatment of research consist of:

Group | as control (+) rat is not given treatment
(only aquadest 11 ml/kg every day for a week and
the eight day is given carbontetrachlorida 0,55 mg/g
BW/day

Group Il rat is given treatment combination vitamin
C=8,19 g/kg BW/day and B-caroteen=0,0798 mg/kg
BWi/day and its given aquades untill 21 ml for a
week and the eight day its given CCls 0,55 mg/g
BW.

Group |11 rat is given treatment extract of tomato to
rat 11 g/kg/day, for a week , and the eight day its
given CCl4 0,55 mg/g BW.

Result

Tomato extract , MDA Test and Damage Cell

Group 1V as control (-) rat is not given treatment
(only aquadest 11 ml/kg every day for a week and
the eight day is given oil of coconut 0,55 mg/g BW.

Malondialdehyde Assay

The MDA assay provides in vitro estimates of
PUFA peroxidation. Determinations of MDA were
made on freshly thawed serum by a modification of
the Yagi method at the Genox Corporation. The
serum sample was incubated for a hour at 95° C with
thiobarbituric acid, after with a thiobarbituric acid
MDA adduct was measured by absortion at530 nm.
A standard curve for absorption and MDA
concentration was generated, from lipid peroxidation
was reported as micromoles of MDA equivalents.
The run-to-run CV for the MDA assay at Genox was
6.5%.

Histology and immunohistochemistry.

Fromalin-fixed tissue samples were embedded in
parafin and 5 um section were cut. Replicate section
were stained with hematoxylin and eosin (H and E)
for evaluation of damage cell. All section were
obtain from the left lateral lobe. The damage cell was
estimated by evaluating the number of microscopic.
Indicator of histological subject counted total of
damage cell in every 50 cell.

Statistical analyses

Effect of tomato extract to decrease MDA and
total of damage cell are examinated by
histopatologic. Test ANOVA is used to know there
are different or not, and than test LSD to know where
are the treatment different.

Table 3.1. Avereage of MDA Liver

Treatment MDA Liver (ppm)
L 2 3 4 5 6 rerata
control (+) 0,716 0,695 0,750 0,710 0,710 0,720 0.717 (a)
Vit C + B-karoten 0,641 0,568 0,650 0,656 0,680 0,650 0,641 (b)
11 gr/kg/BW 0,426 0474 0410 0425 0,509 0,490 0,456 (c)
control (-) 0,456 0,577 0,482 0,420 0,500 0,470 0,484 (c)

Keterangan : average what is followed the same letter show that no difference (p< 0,05)

Data of MDA liver show at table 3.1 and avereage of

damage cell show attable 3.2
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Tabel 3. 2 Average of damage cell of Liver in every 50 cell

Treatment Average of Cell Damage
1 2 3 4 5 6 Rerata
Kontrol (+) 18,20 20,00 18,80 19,10 19,60 18,00 18,95(a)
Vit C + B-karoten 12,10 12,50 12,20 11,90 11,80 12,40 12,15 (b)
11 gr/kg/BW 1,40 2,10 1,50 2,00 1,20 2,10 1,72 (c)
Kontrol (-) 1,00 2,80 1,80 2,10 2,50 2,20 2,10 (c)

Keterangan : average what is followed the same letter show that no difference (p< 0,05)

Discussion

Purpose this research to study the effect of
tomato juice in preventing liver cell damage caused
by free radical produced in CCls intoxication.
Beside that, to know difference level of effectivity
of tomato juice to prevent hepatotoxic than to give
combination vitamin C and beta caroteen in CCl,
intoxication.

Carbon tetrachloride will be break down to
become CClze + Cl. CClze will fuse with oxygen to
built CCI30,¢ (trichlorometil peroxil) . CCI302¢ is
very reactive to bio mollecular as protein, lipid,
carbohydrate and nucleotida. Carbon tetrachloride
(CCly) is chemistry material what can affect damage
cell in liver than another organ [19]. That is equal
this research in before step. It show that 48 hour after
induction CCl, sebanyak 0,55 gr/kg/BW/day by oral
to affect to damage cell. It show MDA liver = 0.712
ppm, and total of damage cell in liver = 19,14 (38,28
%), in treatment what is given CCla.

The low of MDA liver in giving combination of
B-karoten 0,0798 mg/kg/day + vitamin C 8,17
mg/kg/day because two material as antioxidant to
oxidant (free radical) product of CCl4 degradation in
liver cell. Carbontetracorida will be degradation
become CClsze + Cl. CClze will be reacted with
oxigen to built CCI30 (trichlorometil peroxil)
what will reacted than CClsze. CCl302¢ is ver reactive
to biomolecul as protein, lipid, carbohydrat and
nucleotida. The end function biomolecular of
biologics will disturbed. Free radical of CCl302¢ in
liver cell will react with Poly Unsatured Fatty Acid
(PUFA) to built lipid peroxide (Harahap IP., dkk,
1995; Timbrell J, 1994). Malondaildehyde (MDA)
is aldehyde what product of process to cut a chain
(PUFA) and it can use to determine level lipid
peroxide.

No lipid peroxide will effect integrity of
cell membrane no disturbed. But if integrity of cell
membrane is disturbed so that enzyme GOT and
GPT will go out . The damage of cell membrane
Sebaliknya will effect to degeneration picnotis. It
will not be happened if in the cell has vitamin C p-
karoten and lycopene. Cell is normal

In giving juice of tomato 11 gr/kg BW/day
for a week before CCl, induction has MDA lower
than treatment combination B-caroteen and vitamin
C, especially than rats without antioxidant, because
in the juice of tomato has -caroteen, vitamin C and
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lycopene. Lycopene can react with free radical to
stop disturbed cell. To prevent the free radical,
lycopene is well than B-caroteen (Giovannucci E.,
1999). In step | of this reserach found another -
caroteen in tomato. Its lycopene.

The level of damage cell in giving juice of
tomato 11 gr/kg BW/day for a week before CCl,4
induction, karena because in the juice of tomato has
vitamin C, B-caroteen and lycopene what is optimal
to prevent free radical from CCly in the liver. After
entrance in cell Carbontetrakcloride will be
degradation to become CClse + Cl. Free radical of
CClse will react with oxygen soon and will biult
CCl302¢ (trichlorometil peroxil). CCl3O2e has very
reeactive to biomolecul of protein, lipid,
carbohydrat and nucleotida. Free radical of CCl30z¢
in the liver will be react with Poly Unsaturated Fatty
Acid (PUFA) to built lipid peroxide [15, 18].

Catching to free radical of CClze and CCI302e
by vitamin C, B-caroteen and lycopene in the liver
cell will because no disturbed to biologics function
of protein, lipid and Poly Unsaturated Fatty Acid
UFA) no disturbed, so lipid peroxide no built too.
No built of lipid peroxide will because integrity of
cell membran no disturbed, so that the liver cell will
be normal.

Conclusion

Tomato extract could to preventive cell damage
and lipid peroxide in liver by activity of licopene, B-
carotene and vitamin C. Tomato juice is well than
combination of P-carotene and vitamin C to
preventive cell damage and lipid peroxide in liver rat
what is induction by CCl,s. Dosis of tomato juice 11
gr/kg/BW/day is optimum dose to preventive cell
damage and lipid peroxide in liver rat what is
induction by CCl..
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Abstract

Water clover (Marsilea crenata) is contained with isoflavones, shown to mimic the role of the female hormone
estrogen. Isoflavones binding to estrogen receptors that produce beneficial effects. However, research on the
optimal dose of water clover use is still not much studied. The purpose of this study was to determine the effects
of water clover extract to estrogen and how they affect the histology of uterine. This study used 30 female Wistar
Rats (Ratus norvegicus) divided into six groups. Group | (P1) as a negative control group, group Il (P2) as a
positive control group. Group 11, Group 1V, Group V and Group VI (P3, P4, P5, P6) were given extract water
clover concentrations given as follow (6.25%, 12.5%, 25%, 50%). The results was analized with one way ANOVA
showed not significant (p> 0.05) between group, eventhough group P3, P4, P5 and P6 produces estrogen that is
higher than the negative control (P1) and a positive control (P2). Histological features of the uterus in the positive
control group showed endometrial lining thicker than the negative control group. Histology of the uterus in the
treatment group P4, P5 and P6 are also seen endometrium thickening as in group P3. This research has proved
that water clover extract consumption show a promising replacement estrogen hormone theraphy in the future.
However there was needed a much futher research in order to found a proper dose for human consumption.

Keyword: Water Clover (Marsilia crenata), estrogen, uterine histology

Introduction can cause interference with urogenital system,

Water clover (Marsilea crenata) is a group of cardiovascular disease, and osteoporosis [14]. In
plants salviniales, living wild in aquatic women hormone replacement therapy is often done.
environments such as ponds, paddy fields, lakes, and Hormone replacement therapy, among others, can
marshes. Water leaf clover round and consist of four be done with a synthetic hormone estrogen.
strands child leaves [1]. Plant part used is the leaves However, the granting of these hormones in the long
and stalks are consumed by steaming. Many term have a variety of side effects, such as breast
nutrients contained in clover, make it credible as a pain, vaginal bleeding, and trigger breast cancer
highly nutritious plant. According [10] which are as [21].
fever, cure high blood pressure and shortness of Water clover is contained with isoflavones,
breath, a good remedy for people who snore and can shown to mimic the role of the female hormone
be used as a gargle for sore throat pain sufferers. estrogen. If the body to consume isoflavones, there

[23] states that fresh clover plant content will be the effect of binding isoflavones to estrogen
phytochemical that are reducing sugar, steroid, receptors that produce beneficial effects, thereby
carbohydrate, and flavonoids. Flavonoids also have reducing the symptoms of menopause, clover will
a function as an antibacterial, anti-inflammatory, reduce the clinical symptoms that appear before and
antitumor, allergenic, and prevent osteoporosis. At while entering the stage of menopause and to
this time the research on water clover is still not a improve the quality of bone to avoid osteoporosis
done deal. One of the important information that the [13]. However, research on the optimal dose of
public is not known for their ability to increase water clover use is still not much studied, it would
estrogen levels in the body. Activity estrogenic require a study of estrogenic activity with various
isoflavones have been linked with a chemical doses of water clover. The purpose of this study was
structure similar to stilbesterol, which is used as an to determine the effects of water clover extract to
estrogenic drug [3]. Isoflavones can activate estrogen and how they affect the histology of
estrogen receptors in mammals, so it is often called uterine.
isoflavone phytoestrogens [12].

In humans isoflavone compounds are widely Materials and Methods
used as medical action in postmenopausal women Materials
without any side effects. Menopause, ovariectomy, Water clover (Marsilea crenata) purchased from
and reproductive system disorders (amenorrhea) can the local market in Sidoarjo, East Java, Indonesia.
affect target cells resulting in decreased levels of Rats supplied by the laboratory of molecular

estrogen in the body. Declining levels of estrogen
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biology, faculty of mathematics and natural
sciences, University of Brawijaya. Phosphate
buffered saline (PBS), Mycroginon (synthetic
estrogen), ELISA Kit estradiol, Sephadex Gel for
the separation of the isoflavone derivatives,
histological Colouring agent for soft tissue,
hormones PGF20 as estrus synchronization
experimental animals.

Preparation Marsilea crenata

Water clover (Marsilea crenata) were analyzed
by an independent institution with a certificate of
determination by Materia Medica. Leaf clover is
dried by the sun, dried using sunlight to avoid
damage to the composition. Then mashed into
simplicia use dishmeal, in order to obtain water
clover leaf meal (WCLM) amount of 1 kg. Stock
solution of WCLM (100%) the extraction of N
Hexana of 1 kg of crude drugs. Stock dilution
solution (100%) into a solution treatment (P3, P4,
P5, P6) WCLM solution with a concentration of
6.25%, 12.5%, 25%, 50%.

Animal experiments

This study used 30 female Wistar Rats (Ratus
norvegicus) 2 months old, 100-150 grams, divided
into six groups each group consisting of 5 rats.
Group | (P1) as a control group, rats given
Phosphate buffered saline (PBS) orally. Group II
(P2) as a positive control group, rats given
Mycrogynon orally. Group 11, Group 1V, Group V
and Group VI (P3, P4, P5, P6) is the treatment group
were given water clover with different
concentrations which 6.25%, 12.5%, 25%, 50%. All
groups were injected PGF2 a for estrus
synchronization before experimental. The treatment
group, clover leaf extract water according to the
concentration is given orally 2 ml per rats, every day
for 14 days. the last period of the study, the animals
were sacrificed in compliance standard Research
Ethics guidelines. Necropsy performed to take a
sample of uterine organs and blood samples. The
whole animal has been in compliance with the
guidelines declared by instutional animal care and
use commite.

Data analysis

Blood estrogen hormone profile was observed
quantitatively by using SPSS 16.0 for Windows with
statistical analysis one way ANOVA. If there is a
real difference multiple comparison test followed by
Turkey test with o = 0.05. Results of histological
preparations ovaries were observed using a
microscope with a comparison between control and
treatment groups.

Results and Discussion

Hormone estrogen level
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Levels of the hormone estrogen group | (P1) is a
group of negative control, mean levels of estrogen is
the lowest among the five groups other treatments
231.67+34.06 pg/ml, according to research
conducted by [17] estrogen levels in normal rats is
between 132-140 pg/ml of blood. Group Il (P2)
showed the average levels of the hormone estrogen
amounted to 396.00+£76.71 pg/ml. P2 group is a
positive control group were given microginon
orally. Microgynon is a synthetic estrogen hormone
compounds are often used for hormone replacement
therapy, containing 0.15 mg Levonorgestrel and
0.03 mg ethinylestradiol 7. In general microgynon
also used in oral contraceptives, treatment of
dysmenorrhea, irregular  menstrual  cycles,
endometriosis, and hormonal sterility (SO 2012).
Estrogen levels in the treatment group giving water
clover that Group I, Group 1V, Group V, and
Group VI (P3, P4, P5 and P6) sequentially which is
402.00+133.55 pg/ml, 408.33£176.69 pg/ml,
452.67+205.73 pg/ml, 394.33+191.11 pg/ml Table
1.

Table 1. the Result of hormone estrogen level

(pg/ml)
Group

Estrogen (pg/ml)

Mean+SD
P1 (Control) 231.67 £ 34.06
P2 (microgynon) 396.00 £ 76.71
P3 (6.25% extract)  402.00 + 133.55
P4 (12.5% extract)  408.33 £ 176.69
P5 (25% extract) 452.67 = 205.73

P6 (50% extract) 394.33 £191.11

Table 1. shows that the administration of clover
extract with various doses to groups of P3, P4, P5
and P6 produces estrogen that is higher than the
negative control (P1) and a positive control (P2).
The test results in estrogen levels then performed
statistical analysis using one way ANOVA and
obtain measurement results are not significant (p>
0.05) between the treatment groups. When
compared with the blood serum levels of rat model
of menopause which showed the average 40.73
pg/ml [22], then the estrogen levels in this study was
much higher up to 10 times ranged at 394.33 to
452.67 pg/ml. This means the water clover extract
can be a substitute for hormone replacement
estrogen promising. As research conducted by [16]
that the clover extract 0.8 g plus 10 mg once daily of
vitamin Bl can significantly increase the
concentration of estrogen in postmenopausal
women and delay the increase in the imbalance of
bone remodeling in postmenopausal women.

The content of phytoestrogens in clover plant
leaves has been investigated by [15] showed that the
estrogen content of the juice of fresh clover was
538.0 pg/g, while the dried clover increased to
1068.0 pg/g. As phytoestrogens, isoflavones in the
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plant has two important effects. First, when estrogen
levels are high, phytoestrogens can stop the more
potent form of estrogen produced by the body (by
blocking the estrogen receptor) and can help prevent
diseases driven by hormones, such as breast cancer.
Secondly, when estrogen levels are low, such as in a
state after menopause, phytoestrogens can replace
the body's own estrogen, which can reduce hot
flashes and protect bones.

Isoflavones are phytoestrogens that are part of
this has important functions in the defense
mechanisms of plants. Isoflavones are the active
substances that contain estrogen hormone from plant
material, water clover isoflavones contained shown
to emulate the role of the female hormone estrogen.
Estrogen binds to estrogen receptors as part of
hormonal activity, causing a series of reactions that
benefit the body. Phytoestrogens role in stabilizing
the hormonal functions, namely by inhibiting the
excessive estrogen activity that can induce cancer
and also can substitute when the estrogen levels in
the body is low. Phytoestrogens have a normalizing
effect of hormones, not only inhibits the absorption
of excessive estrogen, but also able to increase
estrogen levels in women who are low.

Isoflavones bind to estrogen receptors in these
organs, although less potent than estradiol 17f but at
higher levels and recurrent circulation can cause
potential effects. The estrogen receptor is blocked
by phytoestrogens and can not be occupied by
estrogen. Phytoestrogens after binding to the
estrogen receptor, will cause a relatively weak
estrogenic activity [19]. Although affinity for
estrogen receptors, but not as high estradiol is able
to cause estrogenic effects of phytoestrogens [18].

Uterine histology

Phytoestrogen affected organs include the
ovaries, uterus, testis, prostate, and several other
organs [19]. According to [4] uterus divided into 3
parts, which is the outermost layer (perimetrium),
the middle layer (myometrium), and the mucosa
lining (endometrium). Histology of the uterus in the
negative control group showed endometrial lining
inactive and compact containing blood vessels and
connective tissue cells such as fibroblasts,
macrophages and mast cells (Figure 1.A). Mucosa
lining of the uterus (endometrium) in the inactive
state, especially on the endometrial tissue, merely
consists of tubular glands, fibroblastic stroma dense
and thin blood wvessels normally occur during
anestrus or before puberty. After menopause at the
age of non-productive animals are found lining
mucosa of the uterus (endometrium) also
experienced a state of inactive proved to be a process
of proliferation and secretion, thinner form, and
often accompanied by a cyst in the abdominal cavity
with flattened or cuboidal cells, as well as the
presence of fibrotic stroma.
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Histological features of the uterus in the positive
control group showed endometrial lining thicker
than the negative control group. Histological
features of treatment group showed superficial
layers form at the functional zones consisting of
loose connective tissue. During estrus would appear
a large cavities were irregular were lack of fluid
between cells in the functional zone called
endometrial edema (Figure 1.B). This is consistent
with [20] which says that the estrus phase were also
called follicular phase, will have an enlarged uterus
and swollen due to the accumulation of fluid under
the influence of estrogen.
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Figure 1. Photomicrograph uterine of rat (A) normal-control negative group; (B) microgynone-control positive
group; (C) 6,25% extract-treatment group; (D) 12,5% extract-treatment group; (E) 25% extract-treatment group;
(F) 50% extract-treatment group. (a) uterine lumen, (b) uterine glands, (c) longitudinal muscle layers (d) tunica

serosa (H & E staining, 400x).
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Uterine glands on histology also look wider,
according [4] an increase in the content of estrogen
in the blood can stimulate the growth of uterine
glands.

Histological uterus is changed according to
reproductive status, because of the influence of
reproductive hormones such as progesterone and
estrogen. Visible wall thickening of the
endometrium or endometrial dilution according to
estrus phase. Histology of the uterus in the treatment
group P4, and P5 are also seen endometrium
thickening as in group P3. In the estrus phase which
occurred in the treatment group showed an increase
of endometrium and myometrium mass in the form
of hyperplasia and hypertrophy [11, 21]. Thus
increased levels of estrogen in the estrus phase will
also affect the weight of the uterus and ovaries. This
shows that the water clover can increase uterine that
seen from the changes in histology and this is also
confirmed by examination of blood serum estrogen.
Research [5] using soy beans that also has
uterothrophic activity of phytoestrogens also seen an
increase in the uterus mass.

Estrogen has two types of receptors that are
estrogen receptor alpha (REa) and beta (RE). a
receptors present in organs ovary, breast, uterus,
testis, pituitary, kidneys, epididymis, and adrenal
whereas [ receptors are found in organ ovary [6].
Phytoestrogen although not a hormone, but because
its structure similar to estradiol may also occupying
estrogen receptors and capable of causing the
withdrawal effects of endogenous estrogen itself [9].
Phytoestrogens have a chemical structure similar to
17Bestradiol, that can bind to the estrogen receptor
that are ERa and ER[. Phytoestrogens binding
affinity to both receptors are not the same,
phytoestrogens greater affinity for ERB compared to
ERa [19].

In the ovary, estrogen will occupying estrogen
receptors a and B, while in the uterus will occupy the
estrogen receptor o so that the ovaries and uterus will
occurs a proliferation. This proliferration would lead
to organ becomes heavier weights. The hormone
estrogen causes development and the maintain
secondary sex signs in women, such as breast, and
are also involved in the thickening of the
endometrium as well as in regulating the menstrual
cycle. [7] suggest that estrogen causes a significant
change in endometrial glands and consequently the
size of the uterus increase two to three times more
than before puberty.

Conclution

This research has proved that water clover extract
consumption show a promising replacement
estrogen hormone theraphy in the future. However
there was needed a much futher research in order to
found a proper dose for human consumption.
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Abstract

Cadmium (Cd) is wide-spread metals in aquatic ecosystem. It is one of non-essensial metals and toxic in low
concentration. Aquatic animals uptake Cd through gills and digestive tract. Mussels are aquatic organism that
capable to accumulate metals in their body. Cd in body interfere cell metabolism. Protein is an important
macromolecule in metabolism process. The purpose of this research were to know the effects of Cd exposure on
protein levels of gills and kidneys freshwater mussel Elongaria orientalis. Mussels are exposed Cd via water (20
pg L) for 24 days and 12 days of depuration. Mussels were dissected into gills and kidneys on day 0, 1, 6, 12, 18,
24 (exposure) and day 30, 36 (depuration). Cd concentration was determined by using Atomic Absorbance
Spectrophotometer (AAS), while protein levels were determined by Bradford methods. The result showed that
pattern of Cd accumulation attend to increase in both of tissues within exposure time and attend to decrease within
depuration time. Protein levels decrease during exposure time and attend to increase during depuration time.

Keywords: accumulation, cadmium, protein, freshwater mussel

Introduction role in excretion process [2]. This research used
Cadmium (Cd) is an important heavy metal in freshwater mussels (Elongaria orientalis Lea, 1840)
electroplating, textile, plastic, and battery industries as a model organism to investigate protein levels as
[2, 12]. Cd is non-essential metal, non-degradable, one of the physiological responses of freshwater
and toxic at low concentration [10,14]. Cd pollution mussels to Cd exposure. The purposes of this
in the freshwater ecosystem from the usage of Cd in research are to know the pattern of Cd accumulation
many industrial activities will suffer biological and its effect on protein levels in gills and kidneys of
system of aquatic orgasnism [8]. freshwater mussel.
Freshwater mussels are an important organism
in aquatic ecosystems [4]. As filter feeder, they are Materials and methods
known to accumulate metals by direct transport of Organism
water across gills, and from ingestion of suspended About 60 freshwater mussels from unpolluted
particles and bottom sediments. They are sedentary, river, with shell lengths of 10-12 cm and weight of
long-lived, widely distributed and tolerant of high 100-200 g are bought to the laboratory and placed in
trace metal concentration [1, 5, 15]. Metal 50 L aerated water in 100 L glass aquaria. During
accumulation in mussels can reflect the pollution this period they are not fed (14 days); every day, half
status over long time periods, making them useful of the water is exchanged.

for biomonitoring [8, 15]. Cd in body is able to bind
with -SH (sulfuhidril) groups on proteins, so it can
interfere protein activities in various metabolic
processes [9]. Proteins have an important role in
biological processes in organism, such as enzymes
that catalyzing biochemical reaction, transport and
storage of molecules in and out or within cells, and
have structural and mechanical function [8].
Physiological and biochemical responses by the
organism are an initial parameter that can be used to

determine the toxicity of a compound in the body groups are fed with pellet (free Cd). On the day 24,
[12]. Changes in the physiological response of an the six mussels remaining in each group are
organism can affect the development and transferred to APW (without Cd) for 12 days of

sustainability population of a species. _ depuration. For sampling, three mussels of each
Gills and kidneys are vital organ in body. Gills play group are taken for analysis at 0, 1, 6, 12, 18, 24

a role in respiration process, while kidneys play a (exposure) and at day 30 and 36 (depuration). The

Experiment design

48 mussels are selected to match in size and
divided into two groups consisting 24 mussels each.
They are placed in two 100 L glass aquaria
containing 50 L artificial pond water (APW). Two-
third of the water is exchanged every second day; a
complete change is conducted in every sixth days. A
control group (1) is kept in APW. Another group (2)
is exposed to 20 pg/L CdSOa (exposure period). Both of
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mussels are dissected on ice into gills and kidneys.
The tissues are washed with bidistilated water, dried
using filter paper, placed in aluminum foil and
weighed to obtain the wet weight (ww) and placed in
oven (70°C) until the weight constant and weighed
again for dry weight (dw). For protein analysis, 0,1
gram of tissues are placed in 2mL micro tube at 80°C
[8, with modified]. Treatment of mussels conducted
at Ecology and Conservation Laboratory, Biology
Faculty, UGM in September-March 2014

Metal analysis

The dry samples (gills and kidneys) placed in
furnish at a temperature of 700°C for 3 hours of
heating. Each sample is placed in 100 mL
erlenmeyer glass. 5mL of mixture of (4:1) HNO3
(65%) and HCI (37%) are added to each glass.
Samples were heated in hot plate (250°C) until the
solution becomes pure. The digested samples are
diluted with bidistilated water to 10 mL. Cd
concentrations are  determined by Atomic
Absorbance Spectrophotometer (AAS).

Protein analysis

Each 0.1 grams of sample was added by mixture
of 25 mL lisozyme (50 mM) and 400 mL Tris-HCI
buffer (50 mM, pH 7.5, containing protease inhibitor
cocktail). Samples were centrifuged (4°C,10.000
rpm) for 30 minutes. Protein levels were determined
by Bradford methods. Each of 40 mL of supernatant
was added with 1.000 mL Bradford solution.
Absorbance of the sample was read at 595 nm with
spectrophotometer. The concentrations  were
determined using bovine serum albumin as standard
solution.

Data analysis

Data for total Cd are statistically evaluated by
two-way analysis of variance (ANOVA). If
significant differences are found, between exposures
time are tested by Dunnet multiple comparison tests,
between exposure pathways and controls using
independent t-test.

Result and Discussion

Cadmium accumulation

Accumulation of cadmium (Cd) in the gills and
kidneys of Elongaria orientalis are presented in Fig.
1. The pattern of accumulation in both tissues attends
to increase within exposure time and attend to
decrease within depuration time. The highest
concentration of Cd in kidneys is reached 6,8-fold
from initial concentration within exposure time (day
18), whereas the accumulation of Cd in gills are
reached 15-fold from initial concentration in the end
of exposure time (day 24). Cd enters the body
through water or contaminated food. Cd
accumulation in gills will be increased, and then
passed into the digestive tract and process to the
kidneys for elimination [2]. Gills are the site of
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action for heavy metal. It related with the function of
gills as an organ of respiration. Gills are composed
of branchial epithelium which is the place for active
and passive transport in gas exchange, ion
regulation, and maintain the acid-base balance. The
large surface of gills enhances absorption of the
metal [2, 13]. According to [5], the main target tissue
of Cd exposure is kidneys. Kidneys are the the
primary site of action of elimination process. Cd in
the circulation system will undergo a process of
filtration in the kidneys glomerolus and re-
absorption process further in proximal tubular cells,
and accumulate in lysosomes.
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Figure 1. Cd accumulation in Elongaria orientalis :
(a) qills; (b) kidneys (¢ = control group; = =
treatment group). Significant differences in
comparison to control within each group are
indicated by °. The same letter indicates that
differences of Cd concentration are not significant
among groups at each time sampling.

Upon depuration, Cd accumulation in gills
attends to decrease. According to [7], Cd
concentration in kidneys is relative constant during
depuration. As an excretion organ, kidneys is the
place of Cd collection from various circulation
pathways in body. It causes the Cd accumulation in
kidneys increase on day 6 of depuration (day 30). At
the end of depuration (day 36), although Cd
accumulation in both of organ attend to decrease, but
in gills and kidneys still remain Cd accumulation
about 4-fold and 3,7-fold from initial concentration.

It means that Elongaria orientalis have
capability to eliminate Cd, but the rate of elimination
processes is slow. The rate of elimination is
depending on the release of bond between the metal
and the organ. Slow elimination is caused by the
strong bond between the metal with the organ [8].


http://repository.unej.ac.id/
http://repository.unej.ac.id/

IC&LIB

Intamational Conference on Lite Sciances and Biotacnoiogy

The First International Conference on Life Science and Biotechnology
EXPLORATION AND CONSERVATION OF BIODIVERSITY

The slow rate of elimination due to strong bonds
between Cd and -SH group making it difficult to
break this bond during depuration. Metallothionein
complex bond with cysteine residues (-SH) in
lysosomes can reduce the toxicity of the metal and
prevent metal interaction with cellular metabolism
[13]. Comparison of absorption and elimination rate
of Cd in gills and kidneys Elongaria orientalis
showed in Table 1 and Table 2.

Table 1. Absorption rate of Cd in gills and kidneys
Elongaria orientalis

Absorption rate day-

No  Tissue (kmol kg™ ww per day)

1 6 12 18 24
1 Kidneys 32,87 581 097 3,09 558
2 Gills 3,37 054 032 210 2,96

Tabel 2. Elimination rate of Cd in gills and kidneys
Elongaria orientalis

Elimination rate
(umol kgt ww per day)

No Tissue Day 6 Day 12
depuration depuration

1  Kidneys (8,70) 6,21

2 Gills 2,48 1,55

Effect of Cd accumulation on protein levels

Cd has long-half time, non-essential and non-
dagradable material. These characteristics causes Cd
accumulate in body easily and disturb many
metabolic activities [2]. Cd in the body is able to bind
with the sulfur and carboxyl group on a protein that
inhibits the action of enzymes in the metabolic
process [9]. Effect Cd on total protein levels in gills
and kidneys of freshwater mussels Elongaria
orientalis can be seen in Fig. 2.

Fig. 2 showed that total protein levels attend to
decrease within exposure time. The decrease of
protein levels has reported in Mytilus edulis after
exposure to Cd (200 g / L) for 21 days [3, 11]. As
long exposure time of toxicant in body cause
increase of energy usage as respon to detoxify
toxicant. Inspite of carbohydrate, protein is second
macromoleculs that can serve energy. The high
activity in protein degradation cause high rate
catabolic procces to degrade protein in organ for
energy harvesting. It cause decrease protein levels in
organ.
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Figure 2. Total protein levels in Elongaria orientalis
. (@) qgills; (b) kidneys (Ket: ¢ = control group; = =
treatment  group). Significant differences in
comparison to control within each group are
indicated by °. The same letter indicates that
differences of Cd concentration are not significant
among groups at each time sampling.

Toxic metals such as Cd appear to use the
transport pathways that exist for biologically
essential metals. The transport of Cd does not require
energy, therefore is not an active transport. It occurs
by ion channels and carriers that involve interaction
with sulfhydril groups. These processes apparently
exist for the transport of essential metal such as
calcium, copper, and zinc. Once inside the cell, Cd
ions can interfere with the cell metabolism by
mimicking the action of other divalent cations
(especially of calcium) that are employed in
activating or inhibiting the action of various enzyme
[16]. Inhibition of various enzymes in metabolic
process, including enzyme in protein metabolism,
inhibit protein production and cause protein level
decline.

Ca, Cu, and Zn are essential metals group. These
trace element play an important role in activation
various enzyme in biochemical reaction in body.
Freshwater mussels require Ca for shell formation
and for regulation of physiological processes. Cell
must maintain Ca levels in relation to its almost
universal importance for nerve conduction, as
second messenger for cellular metabolisms and
growth. Inhibition Ca uptake in cell can lead to
biochemical and physiological alteration, such as
interference with Ca homeostatic and increase in
carbohydrate and protein catabolism [8]. It means
that presence Cd in cell activated enzyme which
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plays a role in protein degradation and it makes
protein level decline.

Upon depuration time, total protein in both of
organ attends to increase. It showed that cell have
capability to respons Cd exposure as defense for
toxicological effect. It also means that effects of Cd
exposure (20 pg/L) can interfere protein metabolism.
The Cd concentration (20 ug/L) cause reversible
disruption.

Conclusions

Cd exposure via water in freshwater mussels
(Elongaria orientalis) increase Cd accumulation in
kidneys and gills. Gills and kidneys is an important
organ in the absorption and elimination process.
Decrease of Cd concentrations during depuration
showed that the mussels are able to eliminate
cadmium from the body, although it does not take
place completely.

Cd exposure results decreases of protein levels in
kidneys and gills freshwater mussels (Elongaria
orientalis). But protein levels attend to increase
during depuration time. It showed that in low
concentration (20 pg/L), Cd disturb metabolism
process and it can interfere of mussel’s growth and
development.
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Abstract

Spermatozoa storage at low and room temperature can not avoid from the presence of free radicals . Effort
to minimize the effects of free radicals is with the addition of antioxidants in the diluent. The aim of this study was to
study effect variaty of antioxidant in CEP diluent at refrigerator temperature. Fresh semen was obtained from
brahman bull, diluted with CEP without antioxidant (control), CEP with vitamin E, CEP with vitamin E and vitamin
C, and CEP with gliserol. Sperm motility was evaluated subjectively by ligth microscope with a magnification 200X
at 37°C. Sperm viability was assessed by nigrosin/eosin (N/E) staining procedure. The result showed significant
difference(p<0.05) between control and treatment. Best motility and viability were the addition of viamin E and
gliserol. Conclusion of the research was various of antioxidant had difference effect to sperm quality during storage.

Keyword: antioxidant, sperm quality, CEP diluent, brahman bull

Introduction on the quality of spermatozoa during storage at a
Technology of sperm storage is a series of temperature of 4-5° C .
artificial insemination ( Al ) process . The success of
storage techniques can affect the success of the Al, Material and Method
because it can affect the quality of spermatozoa . Reparation of extender with antioxidant addition
Semen storage requires a diluent to maintain the Chemicals to make extender CEP-2 is based on
quality of spermatozoa. [15] have developed CEP the research that have been developed by [15,16] with
diluent for bull semen for storage at 4-5°C, and it has antibiotic and making method different (Ducha et al.,
been modified method by [6] that can maintain 2012) consisting of NaCl 15 mmol/lt; KCI 7.0
motility and viability of Limousin sperm during 8 mmol/It; CaClz(H20), 3.0 mmol/lt; MgCl,(H20)s 3.0
days according Indonesian National Standard ( SNI ) mmol/lt; NaHCOsz; 11.9 mmol/lt; NaH:PO, 8.0
for Al. mmol/It; KH2PO4 20.0 mmol/It; fructose 55 mmol/It;
Spermatozoa storage at low temperatures can sorbitol 1.0 gr/lt; BSA 2.0 gr/lt; Tris 133.7 mmol/lt;
affect sperm quality due to occurrence of cold shock penicillin 1000 1UI; streptomycin 1 gr; and citrate acid
and the presence of free radicals [9] . The existence of mmol/lt. Measuring of extender osmolarity used
free radicals ( ROS ) during storage can cause both electric osmolarity with osmolarity approximately
lipid and protein oxidation membrane causing 250-325 mOsm, and pH 6-7. Extender sterilized by
membrane integrity will be disturbed [12]. Seminal using milipore membrane with size of 0.22 um and
plasma protect spermatozoa of ROS with antioxidants supplemented with vitamin E 2mM, vitamin C 0,5
, but in small quantities . If the amount exceeds the mM, and gliserol 5%. Egg yolk addition was 20%.
amount of antioxidants ROS ROS will then oxidize Collection and Preparation of Semen
membrane components that causes a decrease in sperm Fresh semen was collected from the Al Center in
quality . Therefore, in the diluent should be Singosari — Malang. The fresh semen was selected
antioxidant additional to minimize the influence of based on quality of spermatozoa that is fulfilling
ROS during the storage process. The addition of Indonesian National Standart (SNI) from fresh semen
antioxidant in the diluent exerted a protective effect process to Al application. Several provisions from SNI
against lipid peroxidation, thereby preserving the are the individual motility should be at least 70%, the
metabolic  activity and cellular viability of minimum mass motility should be 2+, and the
spermatozoa. The aim of this study is to examine the abnormality and the viability should be at least 70%.
effect of different antioxidants (vitamin E, vitamin C Fresh semen were diluted in CEP extender with
and gliserol) in CEP diluent antioxidant (vitamin E, vitamin C, gliserol) and

without antioxidant (control). Spermatozoa were
stored at refrigerator temperature in darkness with 25
x 108 concentration.
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Sperm Viability

Spermatozoa motility were assessed a drop of
semen on slide warmer (37°C) under light microscope
for the percentage of progressive motility.
Spermatozoa in CEP-2 extender with and without egg
yolk at day 0 and day 8 refrigerator storage) were taken
using stick glass and placed on object glass, covered
with cover glass and placed on the slide warmer at
37°C, then observed on the light microscope at a
magnification of 400x [3; 4]. Evaluation of motility
was done by two person that observed on progress if
motility that compared with backwards motility and
only rotated, based method of [7].
Sperm Motility

Method of observation for sperm viability uses
eosin-negrosin staing. The advantages to this stain are
that permanent slides can be made and the nigrosin
provides a dark background for easier recognition of
the non-stained, viable cells. Non-viable sperm have
red or dark-pink heads and viable sperm have white or
faintly-pink heads.

Data Analysis

Data in the form of percentage, it transformed into
arcshine , and then test of homogenety and normality .
If the data proved to be normally distributed and
homogeneous , then the ANOVA test . Based on the
results of ANOVA test if there was a difference of
treatment , then tested further to determine differences
between treatments used Duncan test.
Result Research
Motility

Result research of sperm motility during storage
can be seen in Table 1. The motility of spermatozoa
showed a significant difference ( p < 0.05) in a variety
of treatments , from the second day until the seventh
day of storage . On day 0, 1st and 2nd has not shown
any differences in the various treatments . Best
motility is in treatment vitamin E and glycerol after
seven days of storage , with the motility that according
with the standard 1SO for Al, that is not less than 40
%.

Table 1. Sperm motility of brahman bull during storage at 4-5°C

Various of
antioxidant in Motility (%)
extender
Day-0 Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7
CEP (control) | 58,83% + | 55,832 + | 52,502 + | 48,333 + | 44,17° + | 41,672 + | 38,33° + | 35,00° +
0,84 0,83 1,43 1,66 0,96 1,67 0,85 0,00
CEP + vitamin | 56,67 + | 55,00 + | 50,00+ | 50,002 + | 49,17 % + | 46,67 % + | 45,832 £ | 45,00°% +
E 0,83 0,00 0,00 0,00 0,83 1,66 0,83 0,00
CEP + vitamin | 58,83% + | 55,00° + | 49,17° + | 48,332 + | 40,83° + | 23,83" + | 11,67 + | 00,00 ¢ +
E+vitC 0,84 0,00 0,83 1,66 0,84 5,34 3,54 0,00
CEP + gliserol | 58,75 + | 55,83% + | 51,67%+ | 48,332 + | 48,337 + | 48,332 + | 45,83% + | 43,33% ¢
0,84 0,00 0,83 1,66 1,66 1,66 1,66 1,68
Viability various treatment from the first day until the seventh

Table 2 showed the results of spermatozoa
viability  in various treatments Viability of
spermatozoa showed significant differences in the
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day of storage . Best viability is the treatment of
vitamin E and glycerol .
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Table 2. Sperm viability of brahman bull during storage at 4-5°C

Various of
antioxidant Viability (%) during storage
in extender
Day- | Day- | Day- | Day- | Day- | Day- | Day- | Day-
0 1 2 3 4 5 6 7
CEP 80,76 | 70,94 62,61
(control) a & | b+ 173006954 | +|49,46 47,17 | 4550
06 076 |® + | +|153 [©= T (P +
0,59 | 0,68 2,68 | 1,78 | 1,00
CEP + | 79,21 | 71,45 64,13 | 60,58
vitaminE |® +|°¢ +|6977 6837 |® +|° =+ |5844 5610
0,20 [NEEE WOW = (4 SrOREEEE 3] | igEEgre
0,77 | 0,43 0,47 | 011
CEP + | 79,89 | 76,37 | 73,01 38,49
vitamin E|[® +|® +|® + 70,07 |5430|4578|°¢ +|3158
+ vitamin | 059 | 024 |060 |® £|°¢ +|°¢ +|146 |°¢ =+
Cc 0,15 | 2,43 | 1,28 1,87
CEP + | 80,63 | 77,61 | 73,63 69,55
gliserol a &+ |3 +|2a +/7065|° =+|6864 6243|5660
089 |134 |103 |& +|148 |& x| =+£|?8 &
1,10 1,10 | 1,03 | 1,19

Discussion

Data of sperm motility during storage at 4-5 ° C
in a variety of treatments showed a significant
difference , the best motility after seven days of
storage were on the treatment of vitamin E and
glycerol . The addition of vitamin E in the CEP diluent
showed a good ability to capture free radicals , so that
the motility of spermatozoa was well preserved .
Results of this study was similar with the results
research of [2], which showed vitamin E was able to
maintain the motility of the buffalo bull sperm, also
in Ovine sperm [14] .

During the storage process , spermatozoa can not
avoid the presence of free radicals ( ROS ), as a result
of the process of electron transport in the mitochondria
that generate oxygen radicals [8] . The existence of
free radicals can cause lipid peroxidation that can
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damage the sperm membrane . Free radicals are highly
reactive molecules or atoms that have one or more
unpaired electrons [1] .

The existence of ROS in semen can cause damage
to cells when the oxidant exceeds the amount of
antioxidants in the cells , resulting in excessive ROS
generation , and when antioxidants can not neutralize
(scavenge ) free radicals are formed. The phenomenon
is called oxidative stress (OS ), [13; 5]. Result of the
oxidation of the membrane lipids by the partially
reduced oxygen molecules such as superoxide,
hydrogen peroxide and hydroxyl radicals. LPO due to
the attacks by ROS, formed through the univalent
reduction of oxygen, led to the impairment of sperm
function, e.g. sperm motility, functional membrane
integrity and fertility through oxidative stress and the
production of cytotoxic aldehydes. Vitamin E is able
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to capture free radicals and inhibit lipid peroxidation
chain reaction on the membrane [1].

The addition of glycerol in the CEP diluent was
able to maintain motility of brahman bull sperm
during storage at temperature of 4-5 ° C . Glycerol is
able to flex so that the cell membrane is not easily
fragile . In the plasma membrane , glycerol will bind
the cluster center membrane phospholipids thus
overcoming instability and interact with the membrane
to bind to proteins and glycoproteins that cause
collected the intramembranous particles [11]

Data of sperm viability showed significant
difference in the various treatments , the viability of
the best is on the treatment of vitamin E and glycerol .
These results suggested that vitamin E and glycerol
able to protect spermatozoa from events peroxidation
by free radicals . These results were similar to the
results of research [14] that able to maintain the
viability of ovine sperm . The existence of free radicals
cause damage to the membrane , which can cause cell
death , because it would disrupt the electrolyte balance
inside and outside cells.

Conclusion

The conclusion from this study was different
antioxidants have different effects on the sperm
quality of brahman bull. Vitamin E and gliserol were
the best antioxidant in maintaining the quality of
spermatozoa during storage in CEP diluent.
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Abstract

Health of the body is determined by lifestyle (the behavior). A healthy lifestyle is influenced by the attitude of a
person's thinking pattern of healthy living. Factors that influence the attitude of healthy living that experience of life,
the environment, culture, beliefs, information media, the workplace, religion, place of residence and psychic. Stability
of health conditions can be maintained preventively with the formation of healthy life attitude through various efforts,
including in the form of an increase in emotional intelligence and physical intelligence. This study aimed to determine
the effect of physical intelligence on healthy living attitudes leather gloves factory workers in Yogyakarta. The
subjects of the study (respondents) comprises one control group and treatment group, each group a number of 10
employees. The control group and the treatment group tested levels of emotional intelligence as well as the physical
intelligence and attitude of her life with the tool questionnaire before and after the implementation of the treatment.
The treatment group were given education and training on emotional intelligence and physical intelligence during the
fourth stage. Each stage lasts three sessions in meeting room Leather Glove Factory in Yogyakarta. Data were obtained
when analyzed with One Sample Kolmogorov-Smirnov Test and Pair Sample Test showed a significant difference
emotional intelligence scores (p = 0.008), physical intelligence (p = 0.013) as well as the attitude of healthy life (p =
0.001) after treatment education and training. The result of regression analysis with ANOV A showed significant effect
(p = 0.012) emotional intelligence and physical intelligence on healthy living attitudes leather gloves factory workers
in Yogyakarta. Increased emotional intelligence and physical intelligence affect the improvement of healthy living
attitudes employee Leather Glove Factory in Yogyakarta.

Keywords: emotional intelligence; physical intelligence; healthy life attitude.

Introduction awareness, empathy and good communication with

The success of health care is very determined others. Laila et.al. 2012 says that increasing emotional
attitude to life. The attitude of healthy life is the intelligence in patients able to reduce personality
driving force themselves good health to be able to disorders and depression. Emotional intelligence also
maintain the stability of [1]. Healthy living attitudes serves to control against pleasure, impulse, the
contribute to direct action in the nutritional adequacy originator of self-motivation, preventing the
requirements, the activity of the body, breaks and occurrence of frustration, develop a sense of empathy,
behavior that becomes the basis of a healthy lifestyle directing one's thoughts and actions [4]. [15] research
[9]. Unhealthy attitudes result in poor attention to results, et. al. (2008) concluded that the program to
quality of life (balance the needs of nutrition, rest, improve emotional intelligence in patients with type 2
physical activity, etc.). The achievement of a healthy mellitus diebetes positive effect on improving the
livelihood needs influenced by self-management. The quality of life. Other research conducted by [7] at the
success of self-management one of which is supported upper secondary school students in Taiwan who were
by the quality factor of emotional intelligence ([11]. trained in emotional intelligence program positively

[8] research results, etal., 2011 states that correlated to the increased impetus for physical
emotional intelligence is useful in lowering the level activity, mental health and ability in their social
of expression of one's emotions and dependence interactions. Social interaction in a work environment
themselves against others. Ability decreased that is of sufficient quality to contribute the
expression of these emotions supported by the level of achievement of a healthy life. Achievement of healthy
emotional intelligence in overcoming the challenges life requires patience capabilities supported by the
of her emotional turmoil [12]. [6] explains that level of emotional intelligence [3]. Maintenance of a
emotional intelligence plays a role in providing the healthy body that is also supported in the ability to
ability to self-knowledge, self-awareness, social maintain the balance of motion activity, [14] explains
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that the habits of the elderly were accustom regular
physical activity causes physical and mental quality to
be better. Motion activity is measured and orderly
management of calories your body properly.
Management of these calories will regulate the
breathing rhythm and diet so that needs oxygen for
metabolism adhenosine formation triphosphate (ATP)
is fulfilled properly [5]. This medical condition can
also be maintained one of them according [13] in the
presence of physical intelligence that could encourage
efforts judgment based on the standard diet caloric
needs his own body and is not affected to the whims
of the type of food they consume. The ability to control
this diet can suppress the emergence of a fault
condition hiperkholesterolemia [2]. Based on these
descriptions, it is important to do research on the
Effect of Emotional Intelligence and Physical
Intelligence  Attitudes towards Healthy Living
Employee Leather Glove Factory in Yogyakarta.

Materials and Methods

This type of research in the form of an
experimental study is done by providing education and
training to improve emotional intelligence. The study
design with a Pre-Test Post-Test along with the control
group (without provision of education and training of
emotional intelligence).

Research subjects (respondents) for the control
group consisted of 10 people and the treatment group
(education and training) a number of 10 people.
Determination of the research subject with purposive
sampling technique that is with consideration of
inclusion and exclusion criteria. Inclusion criteria such
as the status of permanent employees at the factory in
Yogyakarta leather gloves with a minimum term of 1
year. Exclusion criteria were permanent employees of
the factory leather gloves in Yogyakarta who suffer
from a mental disorder or illness in the care of a doctor.

The dependent variable in the form of healthy
living attitudes of the employees of the factory leather
gloves in Yogyakarta and independent variables form
of emotional intelligence and physical intelligence
employees leather gloves factory in Yogyakarta.

Data collected by questionnaire as a measure of
emotional intelligence as well as the physical
intelligence and attitude questionnaire healthy life.
This questionnaire is done before and after treatment
administration emotional intelligence training and
education as well as physical intelligence. This
questionnaire measuring instrument comprises 25
items of questions that have previously been tested by
product moment validity and reliability testing with
Cronbach Alpha.

The research was conducted in September-
December 2014 in the meeting room Leather Glove
Factory in Yogyakarta. Before starting treatment
education and training, all respondents (control group
and treatment group) were measured emotional
intelligence and physical intelligence and healthy life
attitude. Furthermore, education and training carried
out periodically with 4 levels. Each period required 3
sessions with each session for 100 minutes. After
completion of the provision of education and training,
then all of the respondents (the control group and the
treatment  group) were measured emotional
intelligence and physical intelligence and attitude of
healthy life. The data were then tabulated and analyzed
by One Sample Kolmogorov-Smirnov Test and Pair
Sample Test.

Results

Table 1. Analysis of One Sample Kolmogorov
Smirnov Test and Pair Sample Test, Emotional
intelligence and physical intelligence Attitude Against
Healthy Living

Paired Differences
95% Confidence
Interval of the
Std. Emor Diference
a Mean | Std Deviation | _Mean Lower Upper t df Sig. (2taiked)
Par  KE_sebelum -
1 KE_setelh -5.60000 518973 | 164114 | 931251 | -1.88749 3412 9 008
Par  KF_sebelum -
9 KE setolah -8.60000 8.64685 | 279762 | -14.92865 | -2.27135 3074 9 013
Par  SKH_sebelum
3 - SKH_setelah -5.50000 341211 | 1.09798 | -7.96380 | -3.01620 -5.009 9 an

Pair test sample test results (Table 1) shows that
the average score of each emotional intelligence and
value (p = 0.008), physical intelligence (p = 0.013)
means that there are significant differences in average
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(pre-test to post-test) scores emational intelligence as
well as the physical intelligence. Analysis of
differences in healthy life attitude scores with pre-test
post test (Table 1) showed with p = 0.001, meaning
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that there is a significant difference in the average
scores of healthy living attitudes pre-test to post-test.

Data were analyzed by ANOVA after (Table 2)
between emotional intelligence and physical
intelligence attitude towards healthy life showed
significant effect (P 0.012). Anova Regression
analysis showed an increase in emotional intelligence
and physical intelligence significantly influence

employee attitudes healthy life Leather Glove Factory
in Yogyakarta.

Table 2. Regression ANOVA (b) Emotional
Intelligence (EI) and Physical Intelligence (PI)
Attitudes towards Healthy Living (AHL) Leather
Glove Factory Employees In Yogyakarta.

Sum of

Mode| Squares

Mean Square F

1 Regression
Residual
Total

123785
289115
1012900

I
9

361892 8762
41302

a. Predictors: (Constant), Pl after, EI_after education and training
b. Dependent Variable: AHL after education and training

Discussion

Pair test sample test (Table 1) showed a
significant difference (p = 0.002) mean score of
emotional intelligence as well as the average score of
the attitude of healthy life (p = 0.010) after the
treatment was given education and training in
emotional intelligence. Regression analysis with
ANOVA (Table 2) clarify the increase emotional
intelligence, have a significant effect (p = 0.005) on
the formation of healthy life attitudes leather gloves
factory workers in Yogyakarta. Increased emotional
intelligence provides the ability positive [16] the
employees of the factory leather gloves in Yogyakarta
to get to know ourselves as well as increased
awareness of themselves so that they can understand
the difference between desire and turmoil obey obey
the need for a healthy life. The ability to manage
turmoil desires of self is due to the important role of
emotional intelligence [10]. This condition is in
accordance with the opinion of Goleman (2007) that
the achievement of self-awareness is supported by
emotional intelligence that enabled the self-control
against the wishes that it can be self-destructive
behavior and the ability to direct the order to remain in
a safe condition. Self-awareness role is to encourage
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employee factory in Yogyakarta leather glove toward
the formation of attitudes to meet the needs of a
healthy life. This healthy attitude contributes to action
for healthy living. The results are consistent with the
results of the study [16] that the program to improve
emotional intelligence in patients with type 2 mellitus
diebetes positive effect on improving the quality of
life.

The combined increase in emotional intelligence
and physical intelligence on these employees will
strengthen the efforts of self-control as the two forms
of intelligence that complement each other in giving
consideration decision to act, this act Considerations
in accordance explanation [13] on the functioning of
physical intelligence.

Conclusion

The conclusion of this study is emotional
intelligence and physical intelligence can be enhanced
by the provision of education and training in stages
and structured. Intelligence deficits improve physical
and emotional intelligence significantly influence the
improvement of healthy living attitudes employee
Leather Glove Factory in Yogyakarta.
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Abstract

The aim of the research was to determine the effect of bases toward the disintegration time of phyto-
capsules, capsules originated from plant polysaccharides. Phyto-capsules were made from polysaccharides and
sorbitol and 0.05 g of bases, MgO and Ca(OH). of each. The seven capsules of each were determined the
disintegration time using Erweka disintegrator. The mean of disintegration time of phyto-capsules with MgO and
Ca(OH), were 2 hours and 25 minutes ; 2 hours, respectively. The gelatin capsules with and without color showed
the mean of disintegration time of 7°30” and 2°35”, respectively.

Keywords: Phyto-capsule, Bases, Disintegration time

Introduction

Capsules are solid dosage form comprising a
drug in a hard or soft shell soluble [1]. The
compound that used as hard capsule is gelatin [1].
Phyto-capsule is capsule from plant, especially
polysaccharide. To make the capsules more
homogeneous on the surface and pores were added
crosslinker. One of the parameter that used for
capsule is disintegration time [1]. Disintegration
time is the time requisite for dosage to break up in to
granules or smaller particles under specific
condition. Water is commonly used as disintegration
a dosage form in Pharmacopoeias [2]. The capsule
shell material was influence to in vitro disintegration
time of the green tea extract capsule [3]. In this
research the polysaccharides from seaweed was used
as hard shell (Phyto-

capsule) with adding
crosslinker.

MgO or Ca(OH); as

Experiment

Polysaccharides were mixed with distilled
water and added of sorbitol, 0.05 g of MgO and
Ca(OH), of each. The gel was heated in the
waterbath for an hour until the viscosity in range
4000 -5000 cps. The gel was poured in the template
and dipped using pinbar. Capsules were dried for
three hours, and repealed, then kept in the jar. The
capsules with and without plasticizers were
determined the disintegration time using Erweka
disintegrator at pH 6.0 and temperature was 37°C
and their compared with gelatin capsules.

160
g 140 -
£ 120 -
2 100 -
P
£ 80
e
= 60 4
=
= 40
=11
2 20 -
2 0

Phyto-MgO

Phyto-Ca(OH)2

Gelatin with ColoxGelatin Without Color

Figure 1. Disintegration time of Capsule
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Results and Discussion

The morphology of the Phyto-capsule had
smooth surface. Disintegration time is one of the
quality to determine of the solid dosage form [1].
The results of disintegration capsule showed in
Figure 1. In Figure 1 showed that Phyto-capsules
that made from polysaccharides, sorbitol and 0.05 g
of bases, MgO or 0.05 g Ca(OH); as crosslinker had
higher disintegration time compared with gelatin
capsule both color and colorless. The longer time of
disintegration of Phyto—capsule caused the
interaction of polysaccharide with crosslinker (MgO
or Ca (OH)y), but it had ability to develop as a hard
capsule.

Conclusion

The disintegration time of phyto-capsules both
with MgO and Ca(OH)2 were considerably higher
compared to the gelatin capsules both color and
colorless.
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Abstract

Malaria in Indonesia is still a major health problem. Most of severe cases of malaria is due to P. falciparum
infection. In malaria falciparum, PfEMP1 is supposed to play an important role as cytoadherence ligand on the
surface of infected erythrocytes and thereby contributing to the distinct pathogenesis of malaria. It is a large and
polymorphic protein and is encoded by var gene family. The extra-cellular highly polymorphic portion contains
of three distinct binding domains: Duffy binding-like (DBL), Cysteine-rich interdomain regions (CIDR) and C2.
PfEMP1 varies in domain composition and binding specificity. The study explored the characteristic of Indonesian
DBLBC2-var genes and investigated the role of the sequence to the severity of malaria. Seventeen blood samples
from clinically mild to severe malaria patients in Jember-East Java, a hypo-endemic malaria area in Indonesia
were collected for DNA extraction. Diagnosis confirmation by Giemsa-stained thick blood smear showed four of
them were pure infection of falciparum malaria infection, four samples were pure infection of P. vivax and the rest
9 samples were mixed infection of P. falciparum and P. vivax. PCR using specific primer designed based on
reference sequences targeting on full-length DBLBC2 resulted approximately 1,7 kb band in a sample. In
conclusion, the DBLBC2-var gene of Indonesian isolates was 1,7 kb in length and there was a possible association
of the existence of DBLBC2 domain with the severity malaria outcome.

[Times New Roman 10, justified]

Keywords: DBLBC2, var gene, Plasmodium falciparum, Indonesia. [Times New Roman 10, justified]

Introduction addition to cytodherence mechanism, PfEMP1 has
Malaria is a global health problem with an immunoregulatory effects on host immune cells
hundreds of million people around the world through binding to other host receptor and antigenic
suffering from this disease each year. In Indonesia, variation with consequent immune evasion [4,5].
it is an important health problem with the Annual PfEMP1 is a large and highly polymorphic
Parasite Index (API) 1.96 per 1000 people and protein that varies in domain composition and
causing 432 deaths in 2010 [1]. There are four binding specificity. It possesses an extra-cellular and
established Plasmodium parasites causing human intra-cellular part. The extra-cellular part is highly
malaria and Plasmodium falciparum is the deadly polymorphic and contains N-terminal segment
malaria parasite because of the capability to evoke (NTS) followed by three distinct binding domains:
broad spectrum of clinical symptoms from Duffy  binding-like ~ (DBL),  Cysteine-rich
asymptomatic to severe malaria event leading to interdomain regions (CIDR) and C2 [6].
death. SEARO-WHO reported 47.9 % of death in PfEMP1 is encoded by the highly divers var
2013 due to malaria is caused by P. falciparum [1]. gene family consisting of approximately 60 variable
There two characteristics relevant to the genes per haploid genome of the parasite [7]. The var
severity of malaria falciparum: the capability to genes have two exons, the first exon is highly
invade all stages of erythrocytes leading to very high polymorphic, encodes the extracellular part of
parasitaemia and the ability of infected erythrocytes protein and trans-membrane (TM) domain and the
to adhere to vascular endothelium and other host second exon, in contrast, is more conserved and
cells, called cytodherence. Cytodherence might encodes the intracellular region. Although the var
result in obstruction of the microcircualtion leading gene family is highly diverse in terms of overall
to poor perfusion of host tissues, hypoxia, dysfunctin organization and sequence, the majority of var genes
of affected organs resulting in multiple organ failure contain a number of conserved motifs including
[2,3]. One of the proteins responsible for several homologous cysteine-rich domains known as
cytoadherence is P. falciparum erythrocyte Duffy binding-like (DBL) domains. Based on the
membrane protein 1 (PfEMP1). PFEMP1 is secreted consensus motifs, DBL domains have been
during the erythrocytic cycle, it is exported from the classified into six types; a, B, v, 8, €, and x. Each var
parasite to the surface of infected erythrocyte gene potentially encodes between two and seven
approximately 18 hours post invasion onwards. In DBL domains [8].
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DBL2B domain in tandem with C2 domain
mediates binding to ICAM-1 in several P.
falciparum isolates. The ICAM-1 binding required
both DBLJ and C2 domain including 16 conserved
cysteine residues for ICAM-1 binding isolates [9-
11]. In this study, we reported the characteristic of
DBLBC2-var genes from field isolates collected in a
hypo-endemic area of malaria in Indonesia and
investigated the role of the sequence to the severity
of malaria.

Methods
Subjects

Malaria patients were enrolled from the
Ledokombo and Sumberjambe Primary Health Care
in Jember district, East Java, Indonesia. All patients
were informed of the study and written informed
consent was obtained. Inclusion criteria were
infection with P. falciparum either pure or mixed
infection confirmed with microscopic examination
of thin and thick blood smears stained with Giemsa.
The ethical approval was obtained from the Ethical
Committee of Research of Faculty of Medicine,
University of Jember, Indonesia.

Isolation of Genomic DNA

Genomic DNA (gDNA) was directly isolated
from blood samples obtained from malaria patients
by TIANamp Blood DNA kit (Tiangen Biotech)
according to the manufacturer's instructions.

Identification of DBLB-C2 domain of each field

isolates

Specific primer for the DBLB-C2 sequence
were designed according to several referred
sequences of the DBLP-C2 domain: JDP8
(AY028643), isolate 1T4/24/25 (IT-ICAM var)
(AY578326), clone A4 strain 1T4/25/5 (L42244.1),
clone Adtres isolate IT (AF193424) and FCR3var
CSA (AJ133811). The primers were: DBL2F1 (5’-
AGT GTG TTG AAG GAC GTA TGT-3’) dan
DBL2R3 (5’-CCA AAC ATA TAT CTC TAT AAT
CTC C-3°). The cycle conditions for the PCR were
as follows: initial denaturation at 95°C for 4 minutes,
followed by denaturation at 95°C for 60 seconds,
annealing at 65°C for 60 seconds and extension at
65°C for 3 minutes, for 30 cycles. The amplified
fragments from PCR were visualized using UV light
transilluminator.

Results and Discussion

Characteristics of Subjects

Seventeen blood samples of malaria patients
from Sumberjambe and Ledokombo Primary Health
Care were enrolled in the study after written
informed concern. Characteristics of patients were
figured out in Table 1. Sixteen out of 17 patients
(94.1%) were male and the rest was female. This is
in accordance with the fact that most patients were
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migrant working in Kalimantan and Nusa Tenggara.
They were infected and returned as a malaria
infected person.

Tabel 1. Characteristics and clinical manifestation of

subjects
Age - Microscopi-  Clinical
Se .
No years  cal manifes-
X . . .
Diagnosis tation
35 P. Moderate
1 L . .
falciparum malaria
28 P. Severe
2 L . ;
falciparum malaria
25 P. Mild
3 L . .
falciparum malaria
4 L 43 P. vivax Mild _
malaria
32 P. Mild
5 = : .
falciparum malaria
6 L 15 P. vivax Mild _
malaria
7 L 30 P. vivax Mild _
malaria
8 L 46 P. Moderate
falc+P.viv malaria
38 P. vivax Mild
9. P ]
malaria
L P. Mild
10. falc+P.viv malaria
39 P. Mild
1. L falc+P.viv malaria
27 P. Moderate
12. L falc+P.viv malaria
28 P. Mild
13. L falc+P.viv malaria
30 P. Mild
ke~ falc+P.viv malaria
28 P. Moderate
15— falc+P.viv malaria
35 P. Moderate
16 gl falc+P.viv malaria
39 P. Moderate
177 falc+P.viv malaria
Microscopical examination using Giemsa

stained confirmed 4 sampels (23.5%) pure P.
falciparum infection, another 4 samples (23.5%) P.
vivax infection and the rest 9 samples (53%) mixed
infection of P. falciparum and P. vivax. There were
neither P. malaria nor P. ovale infection. Clinical
manifestation showed a wide range of symptom,
where only a patient with P. falciparum infection
showed a severe malaria with an anaemia as a
prominent symptom, six patients revealed moderate
malaria and ten patients had a mild malaria.
According to WHO (2000), criteria for severe
malaria is one of the following symptoms: severe
anaemia, prostration, convulsion and respiratory
distress, metabolic acidosis or cerebral malaria with
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impaired consciousness and coma [12]. In our study
the severe malaria patient had a severe anaemia with
Hb 5 g/dl.

3.2 DNA isolation

Blood DNA extraction were conducted in all
samples with P. falciparum infection either pure or
mixed infection. As many as 12 blood samples were
isolated and the results showed in Fig. 1.

Figure 1. Electrophoresis of gDNA in 1.5% agarose.
The results of DNA isolation from sample 1, 2, 3, 10,
12,13, 14.

3.3 Amplification of DBLBC2-var genes

Amplification of the DBLBC2-var genes were
conducted in all samples using specific primer
designed based on reference sequences. Primer pair
DBL2F1 and DBL2R3 amplified the whole
sequence of DBLBC2 domain as long as + 1.7 kb in
sample 2, as shown in Fig.2.

Figure 2. Amplification result using specific primer
DBL2F1 and DBL2R3. There was a + 1.7 kb in
sample 2. Sampel 1, 3, 5, 8 did not show any band
but sample 15, 16, 17 and 15 yielded multiple bands.

Fig. 2. perfomed the PCR results using specific
primer DBL2F1 and DBL2R3. Only sample 2
yielded a single band of + 1.7 kb, other samples
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showed either no band or multiple bands with
different size. Based on reference sequences, the
sequence of DBLBC2-var genes is approximately 1.7
kb. The sequences encode for DBLBC2 domain of
PfEMP1. Some studies reported that the domain
consist of 522 amino acid [13], 70 amino acid longer
than previous study [6].

Multiple bands showed in three samples (15,
16, 17). We assumed that bands were part of DBL
domain of PFEMP1, as previous mentioned that there
are several subclass of DBL domain i.e. DBL a, B3, v,
3, €, Cand y [6].

The result of 1,7 kb band in sample 2 indicating
the presence of DBLBC2 domain in the sample. The
DBLBC2 domain is one of the PfEMP1 domain
responsible  for binding with host receptor
Intercellular Adhesion Molecule 1 (ICAM-1)
locating at the surface of endothelial cells and
leucocytes. The binding of PfEMP1 through
DBLBC2 domain with ICAM-1 is the basic
pathology of severe malaria or malaria with
complications, due to some findings: (1) the
adhesion to ICAM-1 tended to be higher in patients
with cerebral malaria; (2) a co-localization of
ICAM-1 with parasite sequestration in brain vessels
in autopsy samples from cerebral malaria patients;
(3) up-regulation of ICAM-1 expression on
endothelium during malaria infection [14,15]. As
previous data reported that sample 2 had a clinicaly
severe malaria with an anaemia as a major
complication.

The ICAM-1 binding required both DBLJ and
C2 domain for ICAM-1 binding isolates [9, 10, 11].
Both two binding domains contain contact residues
required for ICAM-1 binding and there is a
functional interdependence between two binding
domains from the same protein, where
recombination construct of DBL and C2 domain of
ICAM-1 binding and non-binding isolates as well as
chimera containing the DBLJ and C2 domain from
two different ICAM-1 binding isolates did not bind
ICAM-1 ([9,16].

Alignment of ICAM-1 binding DBLB-C2
domains from three isolates (A4, Adtres and JDP8)
revealed significant homology, sharing 16 conserved
cysteine residues and a number of conserved
hydrophobic amino acid residues, indicating
conservation of the structure as well as three-
dimensional  structure.  However,  multiple
alignments of ICAM-1 binding and non-binding
DBL2B-C2 domains suggested that the binding
region for ICAM-1 is unlikely to lie in a linear
sequence stretch within DBL2B3-C2 [10].
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Abstract

The first record of odonata fauna in the Island Garden City of Samal is presented with comparison to other small
islands in the Philippines. Opportunistic and photo documentation were employed in all fluvial systems surveyed
between April 2014 to April 2015. Thirty one (31) species belonging to 7 families and 22 genera was recorded.
Twelve species (12) or 39% are zygopterans and 19 species or 61% are anisopterans. A relatively low level of
endemism (35%) is recorded which is attributed to the different habitat modifications of its fluvial systems.
Kroeber’s percentage of similarity revealed Island Garden City of Samal shares similar odonata species with
Siargao and Saranggani Islands characterized by karst ecosystem with low lying topography. Creation of local
policy to protect the head waters where most of the endemic species found is urgently needed.

Keywords: odonata, survey, karst, conservation, Samal.

Introduction

Odonata are not only aesthetically pleasing
insects inhabiting our rivers and lakes but also
serve as bio-indicators of water and habitat quality
and control insect-borne diseases [3, 7].
Hamaldinen [1] reported the Philippines as one of
the 17 mega diverse countries in the world and a
home to 300 odonata species of which 90% are
mostly ~ Zygopterans and 40% Anisopterans.
Mindanao the second largest island in the country
holds 130+ species [1]. Hamaldinen & Muller [5]
provided the most comprehensive account of the
odonata species in various islands of the country
however many islands remain unexplored including
the Island Garden City of Samal (IGACQS) [6].

The Island Garden City of Samal (IGACOS) is
one of the small islands belonging to the Mindanao
faunal region. It is a 300 km? with unique geologic
position bordered by Davao del Sur and Davao City
on the west, Compostela Valley Province on the
north, and Davao Oriental on the east where Mount
Hamiguitan Range Wildlife Santuary a UNESCO
World Heritage is located. It is relatively flat with
no defined mountains and its highest elevation is
only 410 masl. It has only two major river systems,
Tagbaobo River and Binoling River. The island
receives fair rainfall all throughout the year with no
pronounced dry or wet season [8].

Recently the island is gaining popularity as one
of the major tourist destinations in Region XI
(Davao Region). With the recent transformation of
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the island into a tourist destination, much of the
island’s forested land is transformed into
commercial and agricultural purposes. More
importantly, its fluvial systems are transformed into
commercial tourist destination. Cottages and other
amenities were built inside Tagbaobo and Binoling
Rivers which may cause disturbance to its Odonata
inhabitants which is virtually unknown until the
2014-2015 Odonata expedition in the island. This
paper provided the first list of Odonata in Samal
Island and comparison to other small islands in the
Philippines is also presented.

Materials and Methods

Opportunistic and photo documentation were
employed in the following fluvial systems, Sampao
Falls, Tagbaobo River in Barangay Tagbaobo
(7°0'25"N 125°46'43"E), Hagimit Falls, Binoling
River in  Barangay Cawag  (7°3'43.2"N
125°43'44.4"E), Bagsak Lake in Barangay Aumbay
(7°3°0"N  125°45'52.2"E) and Bangkalan Lake in
Barangay San Agustin in the months of April 2014
and April 2015. Species were collected by hand-
picking and hand netting for elusive species.
Vouchers were soaked for 24 hours in acetone, air
dried, and placed in individual paper triangles.
Endemicity and conservation status were obtained
using the ITUCN Red List of Threatened Species
[13].
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Figure 1. Map of the A. Philippines, B. Map of
IGACOS

Results and Discussion

Thirty one (31) species belonging to seven (7)
families and twenty two (22) genera were
documented. Twelve (12) or thirty nine percent
(39%) are zygopterans and nineteen (19) or sixty
one percent (61%) are anisopterans. Family
Libillulidae comprised majority of the species (17
spp.) followed by Coenagrionidae (7 spp.), and
Platycnemididae and Gomphidae with 2 species
each and the rest of the families Platystictidae,
Protoneuridae and Chlorocyphidae represented by
only 1 species (Table 1).

High representation of the Oriental species from
family Libellulidae like Orthetrum pruinosum
clelia, Diplacodes trivialis, Neurothemis ramburii,
N. terminata, Trithemis aurora, Trithemis festiva,
Brachydiplax chalybea chalybea and Acisoma
panorpoides was observed in its fluvial systems
which experience various modifications such as
establishment of resorts, human habitation, and
agricultural use in all sampling sites. Family
Libillulidae is known as one of the largest families
that dominate standing water and have high
tolerance to anthropogenic disturbances.  They
dominate lentic ecosystems of Bangkalan and
Bagsak Lakes which are gradually converted into
agro-ecosystems.

A few endemic species like Drepanosticta
flavomaculata, Risiocnemis tendipes, Risiocnemis
atripes, Gomphidia kirchii, Diplacina bolivari, and
Diplacina braueri were recorded near the water
sources with remaining well vegetated parts of
Sampao Falls, Tagbaobo and Binoling River. The
presence of endemic species at the water sources in
the island calls for an alarming imbalance
ecosystems. These water sources served as the
remaining haven of these endemic species [9] that
urgently needs protection. Continuous modification
up to the water sources of each fluvial system
would lead to site extinction of endemic species
which is crucial to the future of IGACOS
ecosystem.
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Among of the fluvial systems surveyed Sampao
Falls and Tagbaobo River host most number of
endemic species. This can be attributed to the
remaining thick vegetation fragments to some parts
of Sampao Falls and Tagbaobo River. The high
endemism level in Sampao Falls and Tagbabo
River showed that zygopteran species mostly
endemic prefer shaded fluvial systems [4]. The low
number of endemic species found in Binoling River
implies the detrimental effect of anthropogenic
disturbances like the commercialization of the falls
into resort and human habitation. Likewise with
Bagsak and Bangkalan lakes which are now
converted into agricultural uses.

Table 1.List of Odonata Species in IGACOS with
their Geographical Distribution

Family Species Geogra
phic
Distribu
tion
Chlorocyphidae Rhinocypha colorata | PE
(Hagen in Selys, 1869)
Coenagrionidae Agriocnemis f. femina | O
(Braeur, 1868)
Argiocnemis 0]
rubescens intermedia
Coeriagrion lieftincki | O
Asahina 1967
Ishnura senegalensis | O
Rambur 1842
Pseudagrion 0]
pilidorsum  (Brauer,
1868)
Pseudagrion @]
microcephalum
Rambur 1842
Teinobasis  samaritis | PE
Ris 1915
Platycnemididae | Risiocnemis ME
appendiculata
(Brauer, 1868)
Risiocnemis  atripes | ME
Needham &Gyger,
1941
Risiocnemis  atripes | ME
Needham &Gyger,
1941
Platystictidae Drepanosticta ME
flavomaculata
Protoneuridae Prodasineura integra | PE
(Selys, 1882)
Gomphidae Gomphidia  kirschii | PE
(Selys, 1878)
Heliogomphus bakeri | PE
Laidlaw, 1925
Libellulidae Acisoma p. | O
panorpoides (Rambur,
1842)



http://repository.unej.ac.id/
http://repository.unej.ac.id/

[C&LIB

International Conferenca on Lifa Sciences and Biotacinolagy

The First International Conference on Life Science and Biotechnology
EXPLORATION AND CONSERVATION OF BIODIVERSITY

Agrionoptera insignis | O
(Rambur, 1842)

Brachydiplax chalydea | O
chalydea

Crocothemis s. servilia | O
(Dury, 1770)

Diplacina bolivari | PE
Selys, 1882

Diplacina braueri | PE
Selys, 1882

Diplacodes trivialis | O

Rambur, 1842

Neurothemis ramburii | O
(Brauer, 1866)

Neurothemis terminate | O
Ris, 1911

Orthethrum pruinosum | O
clelia (Selys, 1878)

Orthethrum sabina | O
sabina(Drury, 1770)

Pantala flavescens | O
Fabricius, 1798

Potamarcha congener | O
(Rambur, 1842)

Ryothemis phyllis | O
subphylis Sulzer, 1776
Tetrathemis 0]
irregularis irregularis
Brauer 1868
Trithemis aurora | O
(Burmeister, 1839)
Trithemis festiva | O
Rambur, 1842

TOTAL 31

Legend: O (Oriental), PE (Philippine endemic), ME
(Mindanao endemic)

Eleven out of 31 species or thirty five percent
(35%) are endemic of which 8 are found distributed
in the Philippines and 3 species are confined to
Mindanao.
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This is relatively lower compared to other islands in
the Philippines which have a comparable size to
IGACOS like Babuyan Group and Siargao Islands
as recorded by Villanueva [2, 10] with endemism
levels of 45% and 38% respectively.

However, its species richness does not lag
behind other islands except for Siargao Island
which has 47 recorded species. Among of the small
islands with relatively low level of endemism
compared to IGACOS are Batanes Group of islands
and Saranggani with 13% and 18% endemism
[10,11]. Villanueva [2] attributed the low
endemism of Saranggani to the low topography of
the island which is not favorable for surface
flowing water and various anthropogenic
disturbances the island experiences which is very
similar with Island Garden City of Samal.
Kroeber’s Percentage of similarity showed odonata
of IGACOS is most similar to Siargao and
Saranggani Islands which are also Karstic in
geology and have almost the same topographic
description mainly low lying and no considerable
high elevation. Among of the taxa shared by the
different islands compared are the Oriental species
from the family Libellulidae indicating high
distribution of this family to the different parts of
the archipelago (Table 3). For Zygoptera
Rhinocypha colorata and Agriocnemis femina
femina are abundantly distributed in all islands
compared (Table 3). Most of the taxa not shared are
the endemic zygopterans like Euphaea refulgens,
Amphicnemis dentifier, Neurobasis sp. (luzonensis)
and possible island endemic Drepanostica sp.,
Risiocnemis atripes which are confined to specific
islands. Siargao hosts the most unique species not
found in other islands like Pseudagrion schieli,
Teinobasis filamentum, Lestes p. praemorsus and
Gynacantha bayadera.

The unique species found in IGACOS not
shared with other islands include the endemic
species Risiocnemis atripes, and Gomphidia kirchii
of which the latter is rare in most islands in the
Philippines except Polillo[12]. No island endemic
species is recorded in IGACOS
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Table 2.0donata fauna of IGACQOS and other small islands in the Philippines

IGACOS Babuyan Balut Bata Bucas Siargao | Saranggani Isl.
300 km? Group Island nes Group | Grande Isl. 70 km?
50-196 km? 80 km? 130 km? | 436 km?
Total 31 29 23 24 47 17
Species
Recorded
% of 35% 45% 26% 13% 38% 38% 18%
Endemis
m
# of - 17 15 14 23 13
Species
Shared
# of - 12 8 10 24 4
Species
Not
Shared
Kroeber’s - 56.73% 56.8% 32.79% 51.75% | 61.65% 59.2%
% of
Similarity

Conclusion and Recommendation

The endemic species observed in the semi-
forested area of Sampao Falls and Tagbaobo River
is a good indication that the island still hosts to a
few endemic species. However, the dominance of
Oriental species mainly from Libillulidae in almost
all fluvials systems surveyed indicates detrimental
effect of various habitat modifications like resorts,
human habitation, and clearing of forest for
agricultural use. An immediate conservation effort
such as the creation of a policy to protect the head
water sources where most of the endemic species
were found is urgent.
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Abstract

Orchid is one of the ornamental plants that have high economic value. This effected an excessive exploitation of
orchids. As a result some orchid species become threatened or even endangered for its existence in the
population especially epiphytic orchid (Appendiculla sp., Calanthe vestita and Bulbophyllum beccarii) in West
Kalimantan. The discovery of the interaction between orchids and mycorrhizal fungi raises the possibility of
conservation of orchids ex situ. Generally, mycorrhizal fungi which frequently interact with the orchid is from
the group of Rhizoctonia spp. Interaction between epiphytic orchid with Rhizoctonia is specific and effect the
role of Rhizoctonia as mycorrhiza, saprophytic or parasitic. Therefore, this study aimed to identify the orchid
mycorrhizal fungus on orchid plants in West Kalimantan. The methode of research were done exploration in
forest of Raya Pasi and Bawang mountains, West Kalimantan, and isolated the healthy roots orchid. Fungi of
isolation was identified using characteristic of morphology and isolates grouping. The results of research
showed that fungi that isolated from the healty roots orchids (Appendiculla sp., Calanthe vestita and
Bulbophyllum beccarii) were identified as Rhizoctonia spp., namely Ceratoriza, Ephuloriza and Rhizoctonia
like. This results were the early information to study deeply about the role of orchid mycorrhiza fungi
(Rhizoctonia spp.) to increase growth and as biocontrol of orchids plant.

Keywords: Orchid mycorrhizae, Rhizoctonia, identification, morphology characteristics

Introduction
Epiphytic orchid plant is one of many types of Characteristics of Rhizoctonia morphological
plants that grow in wet areas such as tropical rain include colony color, concentric circles, sclerotia
forests of West Kalimantan. Some types of orchids and hyphae size. Based on the number of the cell
have high economic value, such as Appendiculla sp, nuclei, Rhizoctonia is divided into 3 groups, namely
C. vestita and B. beccarii. For ex-situ conservation, uninucleate (anamorphs: Ceratobasidium),
the cultivation of orchids have many constraints, binucleate  (anamorps:  Ceratobasidium), and
especially for mature growth, in addition, multinucleate (Rhizoctonia sp.) [20]. Based on the
propagation by tissue culture is also not easy. In ability of the anastomosis, Rhizoctonia
nature, Cultivation of orchids require the presence multinucleate consists of 14 AG (AG 1-13 and AG-
of mycorrhizae to initiate germination and seedling BI) [1], AG1-1D (subgroup of group AG 1) [18],
development. Orchid mycorrhiza is formed on the Waitea circinata, R. globulis and Tulasnella sp.
family Orchidaceae, which helps the absorption of (orchid  mycorrhizal ~ fungi)[2].  Binucleate
ions essential for orchid growth (Peterson & Rhizoctonia group consisting of AG-A - AG-U
Farguhan, 1994). [10], Ceratorhiza cerealis, C. ramicola, Epulorhiza
Orchid mycorrhizae-forming fungi is Rhizoctonia- repens and E. calendulina, (orchid mycorrhizal
like fungi. Rhizoctonia spp. will penetrate and fungi) [2].
invade the plant embryo when the seed begun to Information of Rhizoctonia as orchid mycorrhizal
germinate [20]. Futhermore, fungal hyphae coiled fungi is important to study because in the nature,
around the plant root cells forming the peloton. It this fungi can be as saprophyte, mycorrhizal fungi
is one of the morphological characteristics of the and pathogen [20].  Specifity of the association
orchid mycorrhizae. between Rhizoctonia species with orchid is effected
Rhizoctonia grouped based on morphological by the vegetation diversity as the major forest
component.  Therefore the orchid culture in
Material And Method conservation ex-situ is influented by the success of
characteristics, the number of cell nuclei per cell Rhizoctonia  colonization  (as  mycorrhiza
hyphae and anastomosis (fusion of hyphae). association) in root.
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Exploration and Isolation of  Orchid
Mycorrhizal Fungi (Rhizoctonia)

Exploration of orchids are taken from the orchids in
West Kalimantan, the location shooting done in
some natural forests of West Kalimantan. They are
forest of Raya Pasi and Bawang mountains. Healty
roots of orchids were cutted (1 cm), their surface-
sterilized with consecutive washes of 70% ethanol
(1 min), 2.5% sodium hypochlorite (30 s), and a
final rinse of 70% ethanol (1 min), for isolation of
orchids mychorrizae. Rhizoctonia spp. were
isolated using method of [19]. The roots pieces
were cultured in 10 ml potato dextrose agar (PDA)
with 50 ppm each streptomycin, tetracycline, and
penicillin, incubated at 25 °C. Each 10 ml PDA in
petri dish contained 5-6 roots pieces. The growth
of fungi (2-3 days after isolation) was observated
under microscopy to determine Rhizoctonia
isolates. The hyphal tip of Rhizoctonia was cutted
and cultured in 10 ml soil extract [8]. This
experiment was repeated 5-8 times to obtain pure
isolates, and incubated at a temperature of 25-28 °C
for morphological characteristics.

Morphological characteristics

Rhizoctonia sp. isolates were observed based on
colony colour, sclerotia and fungal dimensions
(hypha cell diameter and the number of nuclei per
cell hypha) [22;6]. Mycelia plug was cultured in
water agar (WA) on glass slide, incubated for 2-3
days. The number of nuclei were determined with
the fluorescence mycroscopy after stained with
safranine O dye. This observation was done as
many as 30 fields of view for each isolate.

Isolates Grouping of Rhizoctonia

Isolates grouping of Rhizoctonia spp. were
observed following the procedure Rauf et al. (2007)
modified by [20], based on the criteria [14].
Anastomosis was tested by opposing isolates on
PDA medium in Petri dishes (diameter 9 cm).
Single Rhizoctonia sp. isolate was tested against
one isolate else. Mycelial plug (diameter 6 mm) of
Rhizoctonia sp. (4 days old) was plated 2-3 cm
away from each other on WA in Petri dish. The
dishes were incubated at 25 °C (2-3 days) by the
time the growing hyphae of the isolates get in touch
and overlapped with the hyphae of the other strain.
Each coupling was done at least two times. A 0.5
cm? section detached from the area of contact was
placed on a microscopic slide in a solution
containing one drop of alkaline safranin O solution
and one drop of 3.0% wl/v potassium hydroxide
(KOH).

Result

Observations pelotons done in root cells of
terrestrial and epiphytic orchids (B. becarii,
Appendicula sp. and C. vestita). Peloton is one of
characteristics of the formation of orchid
mycorrhizae. Thus, it was used as the basis of
presence orchid mycorrhizal fungal detection
(Figure 1). Orchid mycorrhizal fungi detected as
the group of Rhizoctonia. Spesific characteristic of
Rhizoctonia both macro and micro were shown in
Tablel,2and 3.

Figure 1. Orchid root cells (a and b); the peloton (red arrow)

Table 1. Morphological of orchid mycorrhizal fungi
(Rhizoctonia spp.)
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Note : RBBE (Rhizoctonia sp. isolate from B.
Beccarii roots), RAPP (Rhizoctoia sp. isolate from
Isolates Colony Hyphal size Sclero  Concentri

colour tia ccircles
colour
Length Width
RBBE White to 68,19 + 479+ - Apperent
light beige  36,78a* 0,66
a*
RAPP Light 49,93 + 461 + Brown Apperent
brown 38,20a 1,20a
RCVE White 54,88 + 502 £ White  Look less
30,70a 1,09a obvious

Appendicula sp. roots), RCVE (Rhizoctonia sp.
isolate from C. Vestita roots)

Description of the colony character, hypha, the
number of cell nuclei and monilioid cells represent
to the introduction of the types of orchid
mycorrhizal fungi.

The mycellium colour of Rhizoctonia were
observed on 7th days, RBBE isolate (Rhizoctonia
from B. becarii roots) was white to light beige,
RAPP (Rhizoctonia from Apendiculata sp. roots)
was light brown and RCVE (Rhizoctonia from C.
vestita roots) was white. The length and diameter
of hyphae in each isolates were 16,19 um and 4,79
pm (RBBE); 49,93 um and 4,16 pum (RAPP); 54,88
pm and 5,02 um (RCVE). Production of sclerotia
is one of Rhizoctonia characteristic but it is not all
Rhizoctonia produce sclerotia. The observation of
research obtained two isolates of three isolates that
produced sclerotia.  Sclerotia from RBBE was
produced on day 14 while RAPP on day 10 th
(Figure 2 and Table 1). In addition of the hyphae,
observation of monilioid cell was done. Moniloid
cells of RBBE isolate are brown, elipsoidal shape,
irreguler monilioid cells of RAPP isolate are hyalin
to brown, formed at the tip cells of the main hypha
and RCVE isolate are hyalin, elongate shape
(Figure 23, c, e and Table 2).

Figure 2. Monlioid cells (3 ¢ ¢) and 1solate of Rhizoctorda (b, d, f). RBBE (3 b), RAFP (¢, d),
RCVE(e, f)
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Table 2. Monilioid cells of Rhizoctonia.

Moniloid cells
Isolates Length Lengt Shape
h
8,94 + Elipsoidal
19,00 + '
RBBE 5.88b* 2,70b
Irreguler,
formed at
15,83 + 4,61 + the tip
RAPP 3,82b 1,20b cells  of
main
05,64 =+ 4,06 = lrreguler
RCVE  162a ~ 044a

* sign followed by the same number indicated no
difference significantly at significant level 95%.

Table 3. Average cell nuclei of Rhizoctonia spp.

Isolate A number of cell based on anumber  Avera  Note
of hyphal cell nuclei ge
1 2 3 4 nuclei
nuclei  nuclei  nucl  nuclei /
ei hypha
I cell
RBBE 7 14 il 8 2,33 Binucle
ate
RAPP 8 13 7 2 2,10 Binucle
ate
RCVE 7 9 4 8 2,30 Binucle

ate

Note : RBBE (Rhizoctonia sp. isolate from B.
beccarii roots), RAPP (Rhizoctonia sp. isolate from
Appendicula sp. roots), RCVE (Rhizoctonia sp.
isolate from C. vestita roots).

Table 4. Isolate grouping based o n the ability of
the anastomosis (McNish et al., 1994).

Isolate RBBE RAPP RCVE
RBBE C3 Co Co

RAPP C3 Co

RCVE C3

Note : RBBE (Rhizoctonia sp. isolate from B.

beccarii roots), RAPP (Rhizoctoia sp. isolate from
Appendicula sp. roots), RCVE (Rhizoctonia sp.
isolate from C. vestita roots).

The number of nuclei/hyphal cells determined the
classification of Rhizoctonia into groups binukleat,
multinucleate or uninucleate. Table 3 showed that
the average nuclei/cells of hyphae in each isolate
were 2,33 nuclei (RBBE), 2,10 nuclei (RAPP) and
2,30 nuclei (RCVE). Some hyphal cells had a
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nuclei more than two and less than two, but its
intensity were smaller than a cell with two nuclei.
RBBE had 7 mononucleate cells (contain one
nuclei), 14 binucleate cells (contain two nuclei), 9
multinucleate cells (contain several nuclei). RAPP
had 8 mononucleate cells, 13 binucleate cells and 9
multinucleate cells. RCVE had 7 sel mononucleate,
9 sel binucleate and 12 sel multinucleate (Table 3).
Grouping Rhizoctonia can be done based on the
ability to anastomose with tester isolate (isolate
have known their AG). In this research there was
no tester isolate that could only be done grouping
among isolates were tested (Tabel 4). The results
showed that there were no hyphal fusion between
isolates (CO) so that it could be said that the three
isolates of different species.

Discussion

C. vestita, Appendiculata, dan Bulbophyllum were
epiphytic orchids in West Kalimantan. Viability of
this orchids is very depend on mycorrhizal orchids
(Rhizoctonia). As a cosmopolitan fungi,
Rhizoctonia can be isolated in various methods [20;
22; 13; 16] but Rhizoctonia which can be
mycorrhizal fungi, can only be isolated by using
healty orchid roots, it was like the method of
endophytic fungi isolation. This is because the
ability of Rhizoctonia can form mycorrhizae in
orchid roots while in the root of other plants also
act as a saprophytic or parasitic well [20]. But [5]
explained that they are fundamentally different
from the highly specialised fungi forming other
types of mycorrhizas.

Spesific characteristic of Rhizoctonia-like fungi is
the hyphal branch at right angle and a septum at
right angles branches, formed monilioid cells and
sclerotia. The results of identification showed that
isolates from orchids were Ceratorhiza (RBBE),
Epulorhiza (RAPP) and Rhizoctonia-like (RCVE)
(Identifitacation of Rhizoctonia based on [2]. The
early detection of orchid mycorrhizae

Spesific characteristic of Rhizoctonia-like fungi is
the hyphal branch at right angle and a septum at
right angles branches, formed monilioid cells and
sclerotia. The results of identification showed that
isolates from orchids were Ceratorhiza (RBBE),
Epulorhiza (RAPP) and Rhizoctonia-like (RCVE)
(Identifitacation of Rhizoctonia based on [2]. The
early detection of orchid mycorrhizae could be
recognized from the pelotons that were formed in
the host plant root cells. The peloton is hyphae that
form masses of tightly-interwoven coils. The
pelotons formation is influenced by the orchids type
(epiphytic and terrestrial) and their habitats. [17]
provided that 75% - 80% of the pelotons were
found in the roots of some orchids cortex cells,
whereas others only 5% - 10%. The presence of
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hyphae penetrate the root cell wall and the presence
of the peloton in the cortical region showed
tolypophagy infection. This infection explained
that the fungal hyphae penetrated the cell wall,
forming a peloton (young and old) subsequently
seen the digestion of hyphae [7]. It indicated that
there is the mycorrhizal symbiosis between orchid
plant roots with certain fungi. The presence of
mycorrhizal orchid is based on the formation of the
peloton while identification orchid mycorrhizal
fungi are based on morphological characteristics
and the number of cell nuclei/cell fungal hyphae.
Morphological properties that can characterize
inter-genus, is isolate colour. The isolate colour of
Rhizoctonia spp. varied (Table 1). The difference
of isolate colour was influenced by age and species
of Rhizoctonia. Some of research showed that
Rhizoctonia spp. were white to dark brown [20;12;
18]. [19] explained that brown colour indicated the
decomposition of melanin in the cell wall of
hyphae.  Therefore, it would be difficult to
distinguish the role of Rhizoctonia (whether as a
saprophyte, pathogen / parasite or mycorrhizal
fungi) based on the colour of isolate. Beside that,
the size of hyphal cell could not distinguish
between Rhizoctonia as mycorrhizal fungi or not.
The result showed there was no difference in cell
size in each isolate (Table 2). The range of hyphal
cell size varied, they were 1,60 - 2,23 pm
(diameter) with a length 18,30 - 24,29 um [20], 3 —
7 pm (diameter) [19, 20], 2,50-17,50 pm
(diameter) and 15,00 — 382,50 um (length) of hypha
cells size of orchids mycorrhizal fungus [11].
Therefore, differences in the size of Rhizoctonia
hyphae could not be used as a special characters for
grouping Rhizoctonia [19]. The difference was
caused by genetic and environment factors such as
media and the growth temperature [1]. Unlike the
case with moniliod cell, monilioid cell shape and
size were different for each species of Rhizoctonia.
The difference of monilioid cell shape and size
could be used to distinguish species of Rhizoctonia,
although it would be complete if equipped with
molecular identification.

Rhizoctonia can distinguished by the number of
nuclei in each cell of hyphae, which uninucleate
(one nuclei), binucleate (two nuclei) and
multinucleate (more than three nuclei). The
number of nuclei in cell hyphae of Rhizoctonia
range from 1 — 3 nuclei thus classified as
binucleate.  Isolat RBBE had 2,33 binucleate
hyphal cells, the most widely among the three other
isolates, while the smallest was RAPP (2,10 cells)
(Table 3). There were some cells that had 1 nuclei,
at a tip of hyphal cells or cells of young hyphae
[15].

Rhizoctonia spp. from terrestrial orchid roots were
binucleate. On the other side, binucleate and
multinucleate Rhizoctonia are not much symbiosis
with epiphytic orchid except uninucleate [4]. From
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this research could be proved that binucleate
Rhizoctonia was associated with epiphytic orchid
(in West Kalimantan). Therefore it was important
to study specificity between uni-, bi- and
multinucleate Rhizoctobnia with habitat type of
orchid (terrestrial and epiphytic).

Identification of isolate based on morphology
(Ceratorhiza sp., Epulorhiza sp. and Rhizoctonia
like), could be proved with isolate grouping. [19]
explained that the presence of tester AG for
Rhizoctonia could be substituted by grouping with
other contact at all three isolates (C0). Two of
Rhizoctonia isolates are grouped in the same of AG
if occurred the perfect of hyphal fusion, (there is a
genetic  suitability of vegetative structures
Rhizoctonia / a same clone such as RBBE with
RBBE, RAPP with RAPP and RCVE with RCVE,
and if happened wall and cell membrane fusion
followed by lysis of cells (somatic incompatibility
response / a different clone) [15]. Associated
between Rhizoctonia mycorrhizae with orchid was
is specific especially epiphytic orchid.

Conclusion

Fungi isolated from the healty roots of B. becarii,
Appendiculata sp. And C. vestita were identified as
binucleat Rhizoctonia that associated with orchid
roots. The third of Rhizoctonia isolates were not
the same clones. They were Ceratoriza sp.,
Epulorhiza sp. And Rhizoctonia like. The success
of orchid mycorrhizal fungi  colonization
determines the success of orchid cultures.
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Abstract

Community life will continue to change along with the development of modern technology. This can effect
change in culture and preservation of biological resources. Katuk is Indonesian native plants whose existence is
increasingly rare . The preservation of plants katuk, if its use as a facilitator milk that is passed from generation
to generation on the wane, it is feared the wild population will decline, due to a lack of knowledge in society.
The introduction of the character of the plant is part of the knowledge society in an effort to optimize their
utilization. The purpose of this study was to determine variations katuk leaves in various regions in East Java,
especially in the area of traditional society. The results showed a variation of leaves katuk in all regions studied.
Variations are found on the upper surface of the leaf (adaxial), while on the lower surface of leaves (abaxial) was
not found. Overall katuk leaves on all the communities were studied showed four variations of the leaves that are
light green with white patches of irregular, color dark green leaves with white patches regularly centered around
the midrib, green color with patches regularly at the edge of the leaf, and color dark green with a smooth surface
without spotting. The amount of variation katuk leaves showed differences in all areas studied.

Keywords: leaf variaty, Sauropus androgynus, traditional society, East Java.

Introduction and kerakur (Madura). Other designations are katuk
Katuk (Sauropus androgynus (L.) Merr.), shoots in Riau [16] and kayu manis in Bali [17].
including members of familia Euphorbiaceae Consideration of a species is said to be native
[1; 2; 3; 4] is a native plant in Indonesia. Plants are to a particular area or not, according to[18], can be
scattered in Asian countries temperate (China) and observed among other aspects of habitat,
tropical Asia such as India, Sri Lanka, Vietnam, geographic distribution, and reproduction patterns.
Indonesia, Malaysia, Papua New Guinea, and the Initial survey results on the field against katuk plant
Philippines [5]. Generally, plants katuk used as a in 2011 to 2012 in the city of Malang shows the
vegetable, especially for mothers who are morphology of structural variation in leaf organs.
breastfeeding because of its potential launch breast Likewise, the results of the initial survey in some
milk (ASI). According [6] and [7] katuk as a areas traditional societies in East Java (2013), found

traditional medicine in Indonesia because of its a variation on the leaf surface katuk found.
potential as a facilitator of breast milk.  Results of According [19] morphological variation
the research today shows that katuk as traditional (phenotypic) is a response to environmental
medicinal plants, not only as a facilitator of breast conditions such as climate, soil, altitude, and
milk, but it is useful also as an antioxidant [8; 9; temperature. Morphological variation is more
10]. Katuk leaves as an antioxidant because it common in the genus category, for example,
contains vitamin C [10;8]. In addition to vitamin morphological variation in the genus Kyllinga [20].
C, a natural antioxidant also found that flavonoids. In Law No. 12 of 1992, section 1, point 2,
Results of research in West Java, from 11 germplasm is defined as a substance contained in a
vegetables native (indigenous) consumed showed group of living things and is a source of offspring
the highest flavonoid content (831.7 mg / 100 g) is traits that can be exploited and developed to create
in katuk [11]. The results of other research showing the kind of superior or new cultivars. Examples
the benefits katuk as antimicrobial or antifungal germplasm for katuk named Bastar, Paris, Kebo
[12; 13]. Generally Sauropus androgynus (L.) Merr. and Zanzibar [21]. Is the leaf morphological
known as Katuk in Indonesia Pak-Wanban in variation found on katuk (category species) is the
Thailand. The term in Indonesia [14], among character of the individuals in a population that is
others: babing (Java), simani (Minangkabau). effected by environmental factors, it is still
According [15] this plant is also known by the necessary to study further.

name of Katu or katukan (Java), katuk ( Sunda),
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According to the viewpoint of ethnobotany, a
branch of biology that studies the interaction of
plants with the community, that traditional
communities have local knowledge (traditional
wisdom) to the existing plants in the vicinity. Local
wisdom is the wisdom that is understood at a
certain cultural communities [22]. Community life
will continue to change along with the development
of modern technology. This can effect change in
culture and preservation of biological resources.
For example in the preservation of plants katuk, if
its use as a facilitator milk that is passed from
generation to generation on the wane, it is feared
the wild population will decline, due to a lack of
knowledge in the community about katuk plants.

Euphorbiaceae has approximately 7200
species include 300 clans spread across the tropics
[4]. All members of this family have the character
of a single flower in the armpit leaves lying
alternate on the stem branch, has hermaphrodite
flowers or female flowers and male flowers within
an individual plant. One member of this family is a
plant katuk which has the scientific name of the
genus Sauropus BL, with floral characters in a
single leaf armpit, initially forming one or several
female flowers, then formed several male flowers,
not found crown (corolla). There are three known
species, one of which is cultivated for vegetables
(cultivated vegetable) is Sauropus androgynus
species (L.) Merr., While the other two species is S.
macranthus Hassk. and S. rhamnoides BI.
Morphological characters to the three species,
according to [2] can be based on the color of the
female flower calyx, calyx shape of the male
flowers, fruit color, and habitat. Characters on
Sauropus androgynus (L.) Merr. ie female flowers
patterned calyx color red (dark red or yellowish
mottled dark red), the male flowers form repand
calyx with six lobes, fruit white to pink, and habitat
includes curbside, living fences, teak rain at an
altitude of between 5- 1300 meters above sea level
(asl). What about the character of the leaves still
need further study.

According to [1] and [4] katuk plants are
classified into divisio Spermatophyta,
Angiospermae subdivisio, classis Dicotyledoneae,
order geraniales, familia Euphorbiaceae, Sauropus
genus, and species Sauropus androgynus (L.) Merr.
However [3] classify plants into divisio katuk,
subdivisio, classis, and different orders, namely
divisio Magnoliophyta, Magnoliopsida subdivisio,
classis Rosidae, and order euphorbiales. As a
medicinal plant germplasm, karaktersisasi katuk has
not been done to the level of species or varieties.
The introduction katuk in the field is still limited to
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katuk green, marked in green leaves and red katuk
marked with green leaf color red [23]. However, the
National Commission Plasma nuftah has spread
germplasm katuk terms clones or varieties Paris,
Kebo, Bastar and Zanzibar [21]. According [24]
characterize the upper surface of the leaves is used
to characterize clones katuk ie plain green leaves
(Bastar), leaves with white patches spread (Paris),
and the white spot centered in the middle
(Zanzibar).

The purpose of this study was to determine
variations katuk leaves in various regions in East
Java, especially in the area of traditional society. In
particular the research is expected to provide
information on the characterization of variations in
leaf katuk. For further be used as a baseline (data
base) in terms of distribution katuk through
mapping, as well as plants katuk ethnobotany in the
use and management aspects of cultivation in the
society, particularly traditional communities in East
Java. Generally exploring herbs local (indigenous
plants) with potential (bioprospect), increasing the
quantity of mapping the biodiversity of plants in
nature, and promote empowerment of local
knowledge as a strategic effort conservation katuk-
based society, particularly traditional communities
in East Java, as well as in general in the country
Indonesia.

Materials and Methods

This research was done during October to
December 2014 in areas that represent traditional
communities in East Java with a majority
population of ethnic and traditional behavior which
is still attached to people [22] . Area community
that have been chosen the appropriate altitude
habitat katuk, between 5-1300 m asl [2] .

Samples of katuk leave were performed on
five areas of traditional communities in East Java ,
ie. the Java Community Mataraman (Pacitan at an
altitude of between 29-824 m asl), Community of
Pandalungan (Lumajang at an altitude of between
25-210 m asl) , Society Madura Island ( Sumenep at
an altitude of between 16-218 m above sea level) ,
the Society of Osing (Banyuwangi at a height of
between 171- 453 m asl), and the society of
Tengger ( Malang at height about 868 to 1119 m
asl). Data variaty of katuk leave in traditional
communities were analyzed based tabulation
descriptively.

Maps of the area were sampled as shown in Figure
1.
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Figure 1. Map of East Java with traditional public area were marked arrows (Source : www.google.com)

Results and Disscusions

Katuk exploration results in the area of plant
communities studied showed variations on the
upper surface of the leaf (adaxial), while on the
lower surface of leaves (abaxial) was not found.

The lower surface of the leaves on all the plants of
katuk were studied has green rather young colour
(Scale number 3, according [25]. Description of the
lower surface of leaves katuk shown in Figure 2.

Variations on katuk leaf surface in area of all
traditional societies studied are described in Table
1.

Figure 2. The lower surface of the leaves of katuk have a light green color plain without spotting
(Source: Personal Document, 2014)
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Table 1. Description of the variation on the leaf
surface of katuk

No Location Variation Variation
amount amount
1 Osing plain; white spot 3
in the center;
white patches
spread
2  Jawa White spot inthe 2
Mataraman  center; white
patches spread
3 Pandalungan plain; white spot 4

in the center;
regularly white
patches on the
edge; white
patches spread

4 Madura plain; white spot 3
pulau in the center;
white patches
spread
5  Tengger plain; white 2

patches spread

In Table 1 is found variations in color upper
surface of katuk leaves and its amount. All of the
area were studied is found four variations i.e. plain
(color dark green with a smooth surface without
spotting); white spot in the center (color dark green
leaves with white patches regularly centered around
the midrib); regularly white patches on the edge
(green color with patches regularly at the edge of
the leaf); and white patches spread (light green with
white patches of irregular). Description of these
variations is shown in Figure 3.

Figure 3. Variations of upper surface of katuk leaves. A. White spotin the center.
B. White patches spread C. Regularly white patches on the edge. D. Plain ( Source: : Personal Document, 2014)
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Based on the amount of variation that was found
highest in public areas Pandalungan (4 Variations),
followed by Madura island and Osing (3 Variations),
and the fewest are found in areas of Java Mataraman
and Tengger (2 variations).

Based on the location of traditional
communities studied demonstrable differences in the
percentage of variation, ie variation of scattered
white spots exist in all areas of traditional
communities studied (100%). Further variations on
the central white spot is found in four areas, namely
area Osing, Java Mataraman, pandalungan, and
Madura island (80%). While in public areas Tengger
not found such variations. Likewise, the smooth
variation (80%) was found in four areas, namely
community Osing, Pandalungan, Madura Island, and
Tengger. While in the area of Java Mataraman not
found a plain variety. Only one variation, regularly
white patches on the edge is found in Pandalungan
(20%). Differences katuk leaf surface variations was
found in the communities studied possible areas
related to its potential value. Other possibilities may
be due external factors such as the environment in
which the katuk plants grow or internal factors.This
matter still needs further study.

Knowledge of the many potential katuk in the
community is expected to increase the population
katuk in nature, so that maintained continuity. For
example in Probolinggo, katuk plants that are known
to have nutritional value and high in vitamin C used
as one solution to overcoming malnutrition. Once the
importance of tackling malnutrition, so Probolinggo
Regent Tree Planting Katuk launched on November
15, 2013 in the District Maron. The activity was
followed by other activities, namely the creation of
copyright festival menu of processed food made from
the leaves katuk by Probolinggo District Health
Office [26] .

The intervention of Local Government and
related agencies be great opportunities in katuk
conservation in the community. Katuk farming
activities in the community also opened up
opportunities for more specialized studies on the
characteristics of plants katuk as a justification of the
importance of plant communities katuk.

Conclusions

The results showed a variation of leaves katuk in
all regions studied. Variations are found on the upper
surface of the leaf (adaxial), while on the lower
surface of leaves (abaxial) was not found. Overall
katuk leaves on all the communities were studied
showed four variations of the leaves that are light
green with white patches of irregular (white patches
spread) , color dark green leaves with white patches
regularly centered around the midrib (white spot in
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the center), green color with patches regularly at the
edge of the leaf (regularly white patches on the edge),
and color dark green with a smooth surface without
spotting (plain). The amount of variation katuk leaves
showed differences in all areas studied. The most
variations in public areas Pandalungan (4), followed
by Madura island and Osing (3), and least in Java
Mataraman (2).
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Abstract

Marine sponges are invertebrates in marine ecosystem which have the essential value such as pharmaceutical
resources and ecological aspect in marine ecosystems. Exploitation on this sponge recently improved and
several aspect of it also more have attention. Based on sponge characteristics, many microorganisms have the
relationship with this creature. The microorganisms can be isolated to the numerous aspect of human life. This
study purposes are isolate and determine the type and the characteristics of symbiotic bacteria on a sponge
Haliclona sp. from Situbondo coastal water, East Java. The focus of characterizations is extracellular enzymes
including amylolytic, proteolytic, and cellulolytic. This research was conducted qualitatively by using
descriptive methods, which is data analysis was depicted in graphics and figures. The results showed that the
overall bacteria symbiotic with sponges Haliclona sp. had activity in producing the enzyme amylase, cellulose,
and protease and bacteria that have the best activity in producing an enzyme identified as Enterobacter sp.

Keywords: Enterobacter sp., symbiont bacterial sponges, enzyme activity, pathogen

bacteria
Introduction sp. reportedly can produce B-lactamase inhibitor

Sponges are invertebrates included in the [11]. The symbionts bacteria with sponges
phylum Porifera. Sponges are the oldest class of Dendrilla nigra identified as Pseudomonas sp.
metazoan animals were able to survive until today, (MSI057) has a lipase-producing activity known as
despite sponge still has the function of organs and psychrophilic alkaline lipase characteristics that
tissues that are very simple [1]. Sponges are can be applied in industrial activities [11].
animals including a porous filter feeder [2]. The
way of sponge take a feeding is filtering water Material and Method
through the pores, making the sponge as a habitat This research was conducted qualitatively by
or a host for microorganisms, such as algae, using descriptive method, which aims to illustrate
bacteria,  phytoplankton and  fungi  [3]. the nature of a condition existing at the time of the
Microorganisms have two important roles in study and explore the cause of the symptoms that
biological systems sponge, which is as a food occur [12]. This study will describe the activity of
source [4] and living in symbiosis [5]. The bacterial extracellular enzymes (amylolytic, cellulolytic and
symbiosis with sponges Haliclona simmulans is proteolytic) and characterization of bacterial
quite diverse [6]. Five phyla of bacteria found in isolates symbiosis with marine sponges.
symbiosis in sponges, including the phylum
Actinobacteria, Bacteriodetes, Firmicutes, Bacteria Isolation
Proteobacteria a-and y-Proteobacteria [7]. Isolation from Spons Haliclona sp.

Sponges produce chemical compounds as part Sponge cleaned first with seawater flowing
of a defense system against predators and prior to the isolation of bacteria. Spongy tissue
competitors [7]. The chemical compounds will also sections were taken by cutting the sponge as much
induce symbiotic microorganisms with a sponge to as one gram then crushed using a mortar that had
produce specific secondary metabolites [8]. previously been sterilized 13(Kim et al., 2006).
Specific secondary metabolites produced by Results grinding as much as one gram is inserted
microorganisms that are symbiotic with sponges is into a test tube and diluted with nine mL of sterile
strongly associated with chemical compounds seawater (salinity 33ppt). The solution was further
generated by its host sponge [9]. Specific diluted to 10 Samples were inoculated with the
secondary metabolites has produced by symbiont surface plate method, by taking a sample of one ml
bacteria bacteria with the sponge have variety of of medium inoculated in TSA aseptically, then
biological activities. Alteromonas sp., Bacillus sp. incubated in an incubator at 30°C for 24-48 hours
and Halomonas sp. symbiotic with sponges [14]. Colonies of bacteria that grow on the media
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observed. Each bacterial colonies growing
separated by color and form colonies, and purified
using the same media [4].

Isolation from Seawater

Samples obtained from marine waters
Situbondo. Each one ml of the sample is then
inoculated with a surface plate method at 10%
SWC media and incubated for 48-72 hours at a
temperature of 30°C [15]. Colonies of bacteria that
have grown on the medium were then observed.
Each bacterial colonies growing separated by color
and form colonies, and purified using the same
media [4].

Extracelulair Enzyme Activity test
Amilolitic activity test

Extracellular enzymes amylase activity test
using disc diffusion method based on research [16].
Pure isolates obtained from the purification grown
in TSB media in mikrotub diluted with sterile sea
water (salinity 33ppt). Isolates in mikrotub then
incubated in the incubator for 24 hours at 30°C.
Isolates were grown visible color change from
cloudy to mikrotub. Isolates were then inoculated
on paper disc, by dipping a paper disc on bacteria
in TSB media. Inokulat then planted in the media
with the addition of 0.2% NA starch diluted with
sterile sea water (salinity 33ppt). Isolates were then
incubated at 30°C for 24-48 hours.

Proteolitic activity test

Production of protease enzyme activity test is
based on research [16]. Pure isolates obtained from
the purification grown in TSB media in microtubes
diluted with sterile seawater (salinity 33ppt).
Isolates in microtubes then incubated in the
incubator for 24 hours at 30°C. Isolates were grown
visible color change from cloudy to microtube.
Isolates were then inoculated on a paper disc, by
dipping a paper disc on bacteria in TSB media.
Inoculate then planted on NA medium with the
addition of 5% skim milk diluted with sterile
seawater (salinity 33ppt). Isolates were then
incubated at 30°C for 24-48 hours.

Selulolitic Activity Test

Cellulolytic enzyme production activity test is
based on Shanmugapriya’s research [17]. Pure
isolates obtained from the purification grown in
TSB media in microtubes diluted with sterile
seawater (salinity 33ppt). Isolates in microtubes
then incubated in the incubator for 24 hours at
30°C. Isolates were grown visible color change
from cloudy to microtube. Isolates were then
inoculated on a paper disc, by dipping a paper disc
in TSB media containing bacterial isolates.
Inoculate then planted on NA medium with the
addition of 0.5% carboxyl methyl cellulose diluted
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with sterile seawater (salinity 33ppt). Isolates were
then incubated at 30°C for 24-48 hours.

Isolates Identification of Bakteria

Isolates identification of bacteria were made by
some of the observations that morphological
observation colony, gram stain, catalase test, test
oxidase, test the motility and the production of
compound indole, test O/F (Oxidative/
Fermentative), test TSIA (Triple Sugar Iron Agar),
and the sugar test.

Colony  morphology  observation  was
conducted to determine the color of the colony, the
colony edge, elevation or surface colonies and form
colonies. Catalase test aims to determine the
activity of bacteria to produce the enzyme catalase.
Oxidase test is done to determine whether their
oxidase enzyme produced by bacteria. Motility test
is performed to determine whether the bacteria are
motile or non-motile. Test O/F medium
(Oxidative/Fermentative) aims to determine the
nature of oxidation or fermentation of bacteria to
glucose. Sugar test aims to determine the ability of
bacteria to degrade the sugar and produce organic
acids [18].

TSI slant performed referring to Lehman [19]
with the aim to differentiate types of bacteria based
on their ability to break down lactose, glucose and
sucrose and to determine the ability of bacteria to
produce H2S.

Discussion
Isolation of Symbiotic Bacteria from Spons
Haliclona sp.

Based on the research conducted, from a
sponge colony Haliclona sp. weighing one gram
has been obtained bacterial colonies growing on
media Tryptic Soy Agar (TSA), having incubated
for 24-48 hours. From the results obtained 74
separate colony isolation.

A total of 74 pure isolates were tested for
activity to produce extracellular enzymes
(amylolytic, proteolytic and cellulolytic), the media
SA, SMA and CMCA (Feby and Nair, 2010;
Shanmughapriya et al., 2010). Producing enzyme
activity characterized by a clear zone around the
media indicating that bacteria can produce
extracellular enzymes [20]. After testing the
activity of the enzyme producer, will be chosen
isolates with the best activity to be characterized by
testing colony morphology, gram staining, and
biochemical tests to identify bacterial symbiosis
with sponges Haliclona sp. (Figure 1. A-B)

Isolation of Bacteria on Seawater

Isolation of bacteria that have been made of sponge
living aquatic environments where Haliclona sp.
obtained seven separate bacterial colonies that
grows on TSA media. Bacteria that grow on TSA
media is dominated by colonies of bacteria with
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cream-colored colony morphology, elevation
convex, rounded shape colony diameter ranging
from 0.1 mm sd 1lmm with a flat edge of the
colony. Bacterial colonies have growing on the
medium and then purified TSA to form a single
colony. Seventh isolates will then be characterized
by testing colony morphology, gram staining, and
biochemical tests to identify the bacteria present in
the aquatic environment sponge Haliclona sp.
(Figure 1. C-D)

Figure 1. Isolation and purification of bacteria in
the sponge symbiont Haliclona sp. (A-B) and
isolate and purification of acterial seawater (C-D).

Extracellular Enzyme Activity Test
Amylolytic Activity Test

Amylolytic activity test performed on media
Nutrient Agar (NA) by the addition of 0.2% starch
diluted with sterile seawater (salinity 33 ppt) [16].
The test results from amylolytic activity
characterized by a clear zone around the paper disc
that has been inoculated bacteria. Based on the test
results amylolytic activity against 74 bacterial
isolates, all isolates were capable of hydrolyzing
enzymes amylolytic to wide diameter clear zone
produced ranges from 10mm up to 19 mm.

Proteolytic Activity Test

Proteolytic activity test performed on media
Nutrient Agar (NA) by the addition of 0.1% skim
milk diluted with sterile seawater (salinity 33ppt)
[16]. The test results from proteolytic activity
characterized by a clear zone around the paper disc
that has been inoculated bacteria. A total of 74
bacterial isolates capable of hydrolyzing enzymes
amylolytic to wide diameter clear zone produced
ranges from 12 mm up to 20 mm.

Activity Test Cellulolytic

Cellulolytic activity test performed on media
Nutrient Agar (NA) by the addition of 0.5%
carboxyl methyl cellulose diluted with sterile
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seawater (salinity 33ppt) [17]. The test results from
cellulolytic activity characterized by a clear zone
around the paper disc that has been inoculated
bacteria. The test results from cellulolytic activity
against 74 bacterial isolates obtained to isolate
amylolytic enzyme capable of hydrolyzing to a
wide diameter clear zone produced around 8-14
mm.

Identification of Symbiotic Bacteria Isolates
from Marine Sponge Haliclona sp.

Based on the test results of the activity of
producing extracellular enzymes (amylolytic,
proteolytic and cellulolytic) each earned -eight
isolates with the best in the hydrolyzing activity of
extracellular enzymes indicated by the size of the
diameter of clear zones that are relatively higher
when compared with the others. Diameter clear
zone formed qualitatively show will be the high
capability of extracellular enzymes produced or can
also indicate a high number of enzymes will be
produced and released by bacteria (and, consisted
Subagiyo, 2012). The eighth isolates each with a
code Ha2, Hb31, Hb42, Hc49, Hc57, HC62, HA67
and Hd72. Eight isolates were further identified by
test colony morphology, gram staining and
biochemical tests subsequent test results will be
compared with Bergey's Manual of Determinative
Bacteriology for analysis determine the species of
bacteria.

Results of the test bacteria morphology based
on macroscopic observations on TSA media, as
well as microscopic observations by staining gram
with the aim to see the shape and nature of the cells
can be found in the annex grams 9.Hasil
macroscopic observations showed that the eight
isolates have colored colony morphology beige,
elevation convex shape and forms spherical
colonies with a flat edge. Based on Gram staining
of eight isolates, whole isolates are Gram-negative
rod-shaped. Based TSIA test in eighth biochemical
test isolates could break down lactose and sucrose
are marked in yellow on the media slant (slant) and
upright (butt). In the test oxidase, indole
production, H2S production, gas production and the
ability to ferment inositol showed negative results.
Being the catalase test, test motility and ability to
ferment glucose, sucrose, maltose, arabinose,
mannitol and lactose showed positive results. The
characterization of the results of the eight isolates
showed the character that corresponds to a group of
Enterobacter sp. identified based on the characters
in Bergey's Manual of Determinative Bacteriology
[21].

Identification of Bacterial Isolates from
Seawater

Testing of bacterial isolates identified by
colony  morphology, gram staining, and

biochemical tests subsequent test results will be
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compared with Bergey's Manual of Determinative
Bacteriology. The test results will be analyzed to
determine the genus of bacteria. Results of the test
bacteria morphology based on macroscopic
observations on TSA media, as well as microscopic
observations by staining gram with the aim to see
the shape of the cell and the nature of gram can be
seen in Table 1 and Tabel 2. Based on observations
of colony morphology, gram staining, and
biochemical test of the seventh isolates can be seen
that there are some isolates that have similar
characteristics. Detail information of biochemical
test in Table 3.

Tabel 1. The morphological characteristics of
symbiotic bacterial colonies isolated from sponge
Haliclona sp.

No | Isolat ColonyMor-phoIogy- ‘

e color edg | Elevatio | configuratio
e n n

1 g flat | Convex rounded
Ha2 m

5 crea flat | Convex rounded
Hb31 | m

3 crea flat | Convex rounded
Hb42 | m

4 crea flat | Convex rounded
Hcd9 | m

5 crea flat | Convex rounded
Hc57 m

6 crea flat | Convex rounded
Hd62 | m

7 crea flat | Convex rounded
Hd67 | m

8 crea flat Convex rounded
Hd72 | m

Isolates with code AL1, AL3 and al5 identified
as a group of Gram-negative bacteria are rod-
shaped, can produce H2S and Gas, oxidase and
catalase positive, non-motile, can ferment glucose,
sucrose, and maltose. The third negative isolates
the indole production test, and showed no reaction
in the test O / F. Based on the characteristics of the
three bacterial isolates can be identified into the
genus Pseudomonas [21]. Isolates AL2 and al7
including a group of Gram-positive, rod shape,
non-motile, catalase positive, capable of fermenting
glucose, sucrose, arabinose, mannitol, and maltose.
Both of these isolates also known oxidase negative
and can not ferment lactose and inositol.
Characteristics of the isolates AL2 and al7 can be
identified as the genus Bacillus [21]. Further
Isolates aL4 and aL6 known as a group of Gram-
negative bacteria, the form of rods, motile, are
fermentative, showed positive results in catalase
test, oxidase test, and indole test. Both isolates can
ferment glucose, mannitol, and maltose. But can
not ferment lactose, sucrose, arabinose and inositol.
With such characteristics, the isolates aL.4 and aL6
belonging to the genus Vibrio [21].

Discussion

Isolation of bacterial symbiosis with sponges
Haliclona sp. TSA may use the media that is
reconstituted with sterile sea water [14]. Bacterial
colonies that grow after incubated for 24 hours was
dominated by spherical colonies with colonies
spread evenly in all parts of the TSA media. A total
of 74 separate colonies result from isolation, have
extracellular enzyme-producing activity. Whole
bacterial isolates obtained from sponge Haliclona
sp. capable of producing the enzyme amylase,
protease and cellulase. Almost 12% bacterial
symbiosis with marine sponges can produce two to
three different types of enzymes [16]. Production of
extracellular enzyme activity characterized by a
clear zone around the bacterial inoculant, a clear
zone can be formed because the bacteria can
hydrolyze starch, protein and cellulose in each test
medium-producing activity of the enzyme.

Tabel 2. The morphological characteristics of
symbiotic bacterial colonies isolated from seawater.

Colony Morphology
No. | Isolate : = -
color | Edge | elevation | Configuration

1 |a1 cream | Flat | convex Rounded

2 white | Flat | convex Rounded
alL2

3 cream | Flat | convex Rounded
alL.3

4 cream | Flat convex Rounded
aL4

5 cream | Flat | convex Rounded
aL5

6 cream | Flat | convex Rounded
alL6

7 | aL7 white | Flat | convex Rounded
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Bacteria have amylolytic activity, proteolytic
and cellulolytic by producing the enzyme amylase,
protease and cellulase is secreted into the
environment [20]. The third function of these
enzymes to break down the composition of
chemical compounds contained in food remains a
sponge. Extracellular amylase enzyme used to
hydrolyze the compounds are starch, extracellular
protease enzyme used to hydrolyze the compounds
are proteins into simpler compounds such as
oligopeptides, short-chain peptides and amino
acids. The function of extracellular also as cellulase
enzymes is hydrolyzing cellulose.

Enzymes are produced by bacteria to break
down the rest of the food contained in the body of
the sponge, then the rest of the feed that has been
reformed into simpler compounds can be directly
used as the compliance component of bacterial
nutrient for growth [20]. Enzymes that have been
produced by the bacteria can also help the process
of digestion of food by sponge Haliclona sp.,
simple compounds on food remains after
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overhauled by the enzyme can be digested again by
sponge [9].

Isolates bacteria symbiotic with sponges
Haliclona sp. produce extracellular enzymes as a
form of symbiotic mutualism [4], symbiotic
mutualism is a form of association between two
organisms of each benefit [22]. Simibiosis form of
mutualism between sponges Haliclona sp. with
bacteria, can be seen from the sponge that provides
shelter and protection from competitors for the

bacteria. As well as bacteria that produce
extracellular enzymes to aid digestion of food by
sponge.

The activity of bacteria in produce

extracellular enzymes indicated by the formation of
a clear zone, the diameter of clear zone formed
indicating that there is a revenue-producing
activities of enzymes, as well as qualitatively show
will be the high ability of enzymes produced is also
high number of enzymes that are produced and
released by bacteria [20]., Under these conditions,
found eight isolates with a clear zone diameter
larger than the clear zones produced by other
bacteria. Eighth these isolates was isolate the code
Ha2, Hb31, Hb42, Hc49, Hc57, HC62, Hd67 and
Hd72, to test the results of the activity of the
extracellular ~ enzyme-producing bacteria  are
symbiotic with sponges Haliclona sp. can be found
in annex 3, 5 and 7. Based on the test
characterization of eight isolates of bacteria by
using morphological observation test, Gram
staining and biochemical tests. Eighth isolates have
the same characteristics, the eight isolates were
identified as groups of bacteria are Gram-negative,
rod-shaped, can not produce H2S and Gas, oxidase
negative, catalase positive, motile, can ferment
glucose, lactose, sucrose, arabinose, mannitol and
maltose , Eighth isolates were also negative in
indole production test, and the test is fermentative
O/F. Based on these characteristics eighth
symbiotic bacteria with a sponge Haliclona sp.
showed identical characters with character bacteria
in Bergey's Manual of Determinative Bacteriology
identified as Enterobacter sp. [21].

The physiological and biological character of
Enterobacter sp. is Gram-negative, rod shape,
motile and can ferment sucrose, raffinose, sorbitol
and glycerol [23]. Enterobacter sp. is also oxidase,
indole and H2S negative. With a character which is
owned in common between bacteria symbiotic with
sponges Haliclona sp. with characters from
Enterobacter sp., it can be concluded that the eight
isolates of bacteria symbiotic with sponges
Haliclona sp. the best extracellular enzyme-
producing activity is Enterobacter sp.

According to Munn [24], Enterobacter sp. is a
bacterium which belongs to the family y-
Proteobacteria. The vy-Proteobacteria families of
bacteria is known to form a symbiosis with the
sponge Haliclona simulans origin Irish waters,
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Ireland [6]. The vy-Proteobacteria families,
including  Enterobacter sp., also can form a
symbiosis with the sponge Dysidea granulosa
origin  Kavaratti islands, the islands of
Lakshadweep, India is endosymbiosis extracellular
namely symbiosis that occurs inside the sponge
body [23]. It is known that the bacterial symbiosis
with the sponge in the extracellular contained in
mesohyl layer that is outside the cell sponge [25].

Isolation of bacteria that have been made from
sponge aquatic environment Haliclona sp. obtained
seven separate bacterial colonies that grow on TSA
media. Bacteria that grow on TSA media is
dominated by colonies of bacteria with cream-
colored colony morphology, convex elevation, a
circular shape colony diameter ranging from 0.1
mm sd Imm with a flat edge of the colony. Based
on the observation of colony morphology, gram
staining, and biochemical tests of seven bacterial
isolates can be seen that there are some isolates that
have similar characteristics.

Isolates aL4 and aL6 known as a group of
Gram-negative bacteria, the form of rods, motile,
are fermentative, showed positive results in
catalase test, oxidase test and indole test. Both
isolates can ferment glucose, mannitol and maltose.
But can not ferment lactose, sucrose, arabinose and
inositol. With specific characteristics, the isolates
al4 and alL6 included in the genus Vibrio,
according to Garrity [21] genus Vibrio has the
characteristics of Gram-negative, have a variety of
forms ranging from stem slightly curved, arched
resembles a comma, facultative anaerobic, are
fermentative, can ferment glucose, mannitol and
maltose. Positive results are show in catalase test,
oxidase test and indole test. Vibrio can grow well at
a temperature of 30-370C.

Isolates AL2 and al7 including a group of
Gram positive, rod shape, non-motile, catalase
positive, capable of fermenting glucose, sucrose,
arabinose, mannitol and maltose. Both of these
isolates also known oxidase negative and can not
ferment lactose and inositol. With specific
characteristics, the isolates AL2 and al7 can be
identified as the genus Bacillus, according to
Garrity [21] Bacillus has the characteristics of
Gram-positive, rod-shaped with a slightly curved
part resembles a comma, a non-motile, aerobic
facultative and non-aerobic facultative, showing
results positive in catalase test, can ferment
glucose, sucrose, arabinose, mannitol and maltose.

Isolates with code AL1, AL3 and al5 identified
as a group of Gram-negative bacteria are rod-
shaped, can produce H2S and Gas, oxidase and
catalase positive, non-motile, can ferment glucose,
sucrose and maltose. The third negative isolates the
indole production test, and showed no reaction in
the test O / F. Based on the characteristics of the
three bacterial isolates can be identified into genus
Pseudomonas, according to Garrity [21] genus
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Pseudomonas has the characteristics of Gram-
negative, rod-shaped, aerobic, oxidase and catalase
positive, non-motile, can ferment glucose, sucrose
and maltose. Can grow in the temperature range
04-450C, but grows optimally at a temperature of
280C.

Seven isolates were obtained in aquatic
environments sponge Haliclona sp. divided into
three different genera, the genus Bacillus are,
Pesudomonas and Vibrio. The third genus is known
to have broad pattern of spread in the environment,
especially in aquatic environments [24]. Several
many factors governing the distribution spread of
Bacillus, Pesudomonas and Vibrio but there are
some of the most important factors in influencing
patterns of deployment include inorganic nutrients,
carbon source available, temperature, salinity,
dissolved oxygen, and the depth below sea level
[21].

The research that has been done, it can be seen
that in general isloat symbiotic bacteria with a
sponge Haliclona sp. the coastal waters of northern
origin Situbondo, East Java, forming a symbiotic
manner extracellular endosymbiosis. This form of
interaction occurs through horizontal transmission
occurring as a result of eating habits sponge as a
filter feeder make symbiotic bacteria inside the
sponge body, and also known as endosymbiosis
extracellular [5]. Bacterial symbiosis with the
sponge in the extracellular contained in mesohyl
layer that is outside the cell sponge [25]. This
statement is supported from the isolated bacterial
symbiosis with sponges Haliclona sp. and isolated
the bacteria in aquatic environments Area
Haliclona sp. Results of macroscopic observation
of colony morphology was found that some
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bacteria found in aquatic environments area
Haliclona sp. also found in bacteria symbiotic with
sponges Haliclona sp.

The test results further identification by gram
staining and biochemical tests it was found that of
the symbiotic bacteria with a sponge Haliclona sp.
and have the best production of an enzyme activity
is Enterobacter sp., but did not rule out the
possibility that the genus Bacillus, Pseudomonas
and Vibrio are found in aquatic environments area
sponge Haliclona sp. also there and form a
symbiosis with the sponge Haliclona sp. because of
the macroscopic observations also found that the
same colony morphology between bacteria from
aquatic environments with symbiotic bacteria with
a sponge Haliclona sp.

Enterobacter sp. symbiotic with sponges
Haliclona sp. has the best activity to produce
extracellular enzymes can indicate that the
Enterobacter sp. is a species of bacteria associated
with sponge Haliclona sp. through vertical
transmission which is a form of interaction between
the bacteria with a sponge since the sponge in the
larval stage [7]. One quirk of this transmission is
secondary metabolites form produced by bacteria
have a better activity when compared to bacterial
symbiosis with the sponge of the other part [4].
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Abstract

Since ancient time, plants have been used as a source of medicine. One of common disease which happen
frequently in tropical country is diarrhea. Based on Bangka society’s knowledge, some plants which common
used as medicine to cure diarrhea are Adinandra sorasanthera, Baeckea frustescens, Rhodomyrtus tomentosa,
and Trema orientalis. A.sorasanthera, R.tomonetosa, T.orientalis were used by Lom community (indigenous
community of Bangka) and B.frustescens used by other local society. Both the water infusion and the ethanol
extract of those plants leaves were tested their effectiveness against four enteropathogenic bacterias
(Enterophatogenic Escherichia coli, Pseudomonas aeruginosa, Shigella dysentriae, and Staphylococcus aureus)
by disc diffusion method. The results showed that both water infusion and ethanol crude extract showed different
antibacterial activity against tested bacteria. The ethanol extract of B. frustescens was the best extract to inhibit
Enterophatogenic Escherichia coli even compared with kanamysin and chloramphenicol at the same
concentration. Phytochemical tested showed that this extract contained alkaloids, flavonoids, phenols, saponins,
steroids, tannins, and triterpenoids.

Keywords: antibacterial, Adinandra sorasanthera, Baeckea frustescen, Rhodomyrtus tomentosa, Trema
orientalis

Introduction kanamysin against enteropathogenic bacteria need
As developing country, Indonesia faces the to be explored.

infectious diseases such as diarrhea. Some Indonesia possesses diversity of medicinal
enteropathogenic bacteria cause diarrhea are resist plants. Bangka Belitung Islands is a province in
to many antibiotic and this has created immense Indonesia which also rich of folk medicine. The
clinical problem in treatment of infectious disease. used of plants traditionally by indigenous society
The resistance of the organism increase due to the can provide the foundation to modern
indiscriminate use of commercial antimicrobial pharmaceutical [6]. The use of medicinal plants as
drugs commonly used for the treatment of herbal remedies to prevent and cure several
infectious disease [1]. [2,3] stated some ailments differs from community to community [7].
enteropathogenic  bacteria such as EPEC One of indigenous society in Bangka Belitung
(Enteropathogenic to antibiotic such as kanamysin, province is Lom. This society use some medicinal
sefotaksim, ~ amoxylin,  chloramphenicol and plants to cure diarrhea. Some plants are used by
tetrasiklin. Their research showed that kanamysin at Lom society to cure diarrheae such as Adinandra
30 mg/mL was the best antibiotic to inhibit EPEC sorasanthera (Micq) (Lom ethnic mention as
and P.aeruginosa while kanamysin at 40 mg/mL “pelempang itam”), Rhodomyrtus tomentosa (Ait)
and chloramphenicol 50 mg/mL were the best Hassk (Lom ethnic mention as ‘“karamunting”),
antibiotic to inhibit Shigella dysentriae E.coli), Trema orientalis (L.) Bl. (Lom ethnic mention as
Staphylococcus aureus, Pseudomonas aeruginosa, “mengkirai”’) [8]) and Baeckea frustescens (L.)
Shigella dysentriae were resist and S.aureus (Bangka society mention as sapu-sapu).

respectively. Resistance case of microorganism to A. sarosanthera is one genus with A.nitida.
many antibiotic force the scientist to search new A.nitida is known as traditional tea rich in phenols
antimicrobial compound from various sources and flavonoids [9] known as “Shiyacha [10,11].
including medicinal plants. Drugs from the plants A.nitida known have curative effect such as
are easily available, inexpensive, safe, efficient, and antibacterial, antitumor, analgesic, and antifungi
rarely accompanied by side effects [4,5]. [12,13]. B. frustescens of the family Myrtaceae is a
Antibiotics may also cause adverse effects on the medicinal plant that has an essential oil which has
host including allergies, hypersensitivity and been used as a traditional drug in South East
immune-suppression [1]. Due to these reasons, Asia. In China, this plant is used to cure fever, in
medicinal plants which perform the same Malaysia is used as anticancer and antimicrobe
antibacterial effect with chlorampenicol and [14]. [15] stated that leaves and bark of
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B.frustescens is used as anti-diarrhea, analgesic,
anti-acne. R. tomentosa is a herb which has many
medicinal properties such as antidiabetic, diarrhea,
burn [16] treat oral, gastrointestinal, urinary tract
infections, and used as an antiseptic wash for
wounds [17]. T. orientalis plants has many
medicinal properties, such as hypoglycemic
activity, analgesic, anti-inflammatory activities,
anti-plasmodial activity, diuretic activity, anti-
convulsant activity, anti-helmintic activity, anti-
sickling effect, anti-oxidant, and anti-bacterial
activity [18]. In Congo, this plant is used to treat
several ailment such as diabetes mellitus,
respiratory diseases, and malaria [19].

Those medicinal plants has a high value to
treat the disease. Therefore, it is important to do
this research. The aim of this research are to know
the antibacterial activity of these plant and
compared to commercial antibiotic
(chloramphenicol and kanamysin). This research
can open new opportunity in treatment of diarrhea

Materials and Methods
Plant material.

Four medicinal plants used in this study were
Adinandra sarosanthera, B.frustescens,
Rhodomyrtus tomentosa and T. orientalis. Fresh
leaves of the plants were collected from Merawang
district, Bangka, Indonesia in August 2014. The
collection were identified in Bangka Belitungense
Herbarium, Bangka Belitung University.

Extraction of plant material.

The fresh samples were washed, dried and
ground to be fine powders using a blender. The fine
powder samples were then soaked in ethanol (1:3)
for 3 days at room temperature. The solvent-
containing extract were then filtered. The filtrate
from extractions were evaporated using a rotary
evaporator to give crude ethanol extract. Extract
were stored at 4°C for determination of antibacterial
activity.

Infusion.

The fresh samples were washed, dried and
ground to be fine powders using a blender. The fine
powder samples were then put into boiled water at
90°C and soaked for 15 minutes in water bath.
Temperature was constant at 90°C. The solvent-
containing extract were then filtered and the solvent
tested against enteropathogenic bacteria.

Phytochemical tested.

Phytochemical analysis were analyzed by using
qualitative method (colorimetric). This analysis was
use to know the active compound of plants tested.
There are some active compound that analyzed
such as alkaloids, flavonoids, phenols, saponins,
steroid, tannins, and triterpenoids. Alkaloid were
detected by Robinson’s method [20] while
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flavonoids, phenols, saponins, steroids, tannins, and

triterpenoids were detected by Harborne’s method
[21].

Test microorganism.

Four enteropathogenic bacterial strains were
used in this study: EPEC, P.aerugionosa, S.aureus,
and Shigella dysentriae. The bacteria obtained from
the Microbiology Laboratory, Bangka Belitung
University, Indonesia. Bacterial strains were
cultivated at 37°C and maintened on NA (Oxoid,
USA) slant at 4° C.

Antimicrobial activity assay.

Antimicrobial activity was determined against
four bacterial pathogens by papper disc diffusion
method. The crude ethanol extract and commercial
antibiotic (chloramphenicol and kanamysin) were
dissolved in aquades. Extract and antibiotic were
tested using three concentration (30mg/mL, 40
mg/mL, and 50 mg/mL). 20 mL of Nutrient Agar
and 100uL of bacterias at log phase (105-10%
cell/mL) were poured into petridishes (90mm each
side), mixed and made homogent. After the
agarplate solid, 6 mm diameter of blank disc which
had been soaked in extract and antibiotic with
different concentration in 5 minutes, were placed on
the surface of the inoculated agar plates. The plates
were incubated at 37° C for 24 hour. The
antibacterial activity test were done three replicate.
The antibacterial activity was evaluated by
measuring the zone of growth inhibition
sorrounding the disc. Negative control were using
papper disc soaked with aquades. The diameter of
inhibition zone was measured by digital Vernier
Caliper. Inhibition zone was calculated with
formula: Diameter of total inhibition zone- diameter
of papper disc (6mm).

Results and Discussion
Phytochemical test.

Phyochemical tested showed that both infusion
and ethanol extract of A.sarosanthera’s leaves had
the same active compound while there were
differences in other plants (Table 1).

Antibacterial Test.

Natural product perform various function, and
many of them have biological activities. Both
antibiotic and tested plants showed antibacterial
activity against enteropathogenic bacteria (Table 2).

The inhibition zone formed by infusion of tested
plant leaves were smaller than ethanol extract
(Table 2). Infusion of B.fiustescens’s leaves made
the best inhibition zone against EPEC
(2.14+2.87mm) at concentration 50 mg/mL, and
infusion of T.orientalis’s leaves made the best
inhibition zone against P.aeruginosa (2.2+0.31mm)
at the same concentration. Extract ethanol of B.
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frustescens’s leaves showed the best antibacterial

activity among tested plant.

B.frustescens

A.sarosanthera R.tomentosa T.orientalis
Compound eth Inf Eth Inf eth inf eth inf
Alkaloids + + + + - - - -
Flavonoids - - + + - - - -
Phenols + + + + + + + +
Saponins + + + + + + + +
Steroids + + + - + - + -
Tannins + + + + + + + +
Triterpenoids il + + - + - - -

Tablel. Result of phytochemical tested of plant leaves infusion and extract

Note: += detected, -=

Extract ethanol of B. frustescens’s leaves could
inhibit all of tested bacterias especially the best
inhibition against EPEC  (12.15+2mm) even
compared to antibiotic chloramphenicol
(2.53+£0.89mm) and kanamysin (2.99+£0.62mm) at
concentration 40mg/mL. It showed that B.
frustescens effective against enteropathogenic
bacteria both Gram positive bacteria (S.aures) or
Gram negative (EPEC, P.aeruginosa, and Shigella
dysentriae). [22] stated that B.frustescens have the

most important applications against human
pathogens, including those that cause enteric
infections. In  their  research, appreciable

antibacterial activity against all gram positive cell
wall (MRSA, S.aureus, and Bacilus) and
moderately active against gram negative bacteria
E.coli.

Extract ethanol of B. frustescens’s leaves
contained flavonoids while other plants both
infusion or extract ethanol did not contained this
compound. It can be assumed that flavonoids which
contained in B. frustescens‘s leaves as main
antibacterial compound. [23] stated that flavonoids
is a main compound that believed had a role as
antimicrobial  activity. The mechanisms of
flavonoids as antimicrobial can be classified as the
inhibition of nucleic acid synthesis, cytoplasmic
membrane function, and energy metabolism [24].
Flavonoids are found to be effective antimicrobial
substances against a wide range of microorganisms,
probably due to their ability to make complex with
extracellular and soluble proteins and to complex
with bacterial cell wall [25].

Ethanol extract of B.frustescens’s leaves
contained alkaloids, flavonoids, phenols, saponins,
steroids, tannins, triterpenoids. The optimal
effectiveness of a medicinal plant may not be due to
the one main active constituent, but may be due to
the combined action of different compounds
originally in the plant which are classified as
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not detected, eth= ethanol extract, inf=infusion

bioactive antimicrobial compounds [26]. It can be
assumed that both ethanol extract and infusion of
medicinal plants showed difference against bacteria
tested, depend on active compound contained in
each extract.

Most alkaloids act as antimicrobial through
efflux pump inhibition [27]. [28] stated that the
antimicrobial effects of the alkaloid may be through
another mechanism, since the compound is known
to be a DNA intercalator and an inhibitor of DNA
synthesis through topoisomerase inhibition. Phenol
compound is mayor antimicrobe compound in
plant. It was reported that an antimicrobial action of
phenolic compounds was related to inactivation of
cellular enzymes, which depended on the rate of
penetration of the substance into the cell or caused
by membrane permeability changes [29]. Phenol
compounds have capacity to link with proteins and
bacterial membrane to form complexes [30].

Steroids have been reported to have
antibacterial properties, the correlation between
membrane lipids and sensitivity for steroidal
compound indicates the mechanism in which
steroids specifically associate with membrane lipid
and exerts its action by causing leakages from
liposomes [31]. Antimicrobial property of saponin
is due to its ability to cause leakage of proteins and
certain enzymes from the cell [32]. [33] stated that
antibacterial of tannin act by interfere cell
membrane of bacteria. Tannins act by iron
deprivation, hydrogen bounding or non specific
interactions with vital proteins such as enzymes
[34]. Triterpenoid act by interfere the permeability
of the membrane of the pathogenic bacteria and
increase  of  non-specific  cell  membrane
permeability for the antibacterial molecule [35].

Although all of tested plant didn’t have
antibacterial activity as good as B.frustescens but
T.orientalis, R. tomentosa, and A.sarosanthera still
have antidiarrhea potency due to all of tested plants
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contain antibacterial compound. Differences in the
antimicrobial effects of plant species, due to the
phytochemical properties among species of plants.
[36] stated that some of the plants that less effective
may have contained antibacterial constituents, just
not in sufficient concentrations. It is also possible

that the active chemical constituents were not
soluble in ethanol or water. It assumed that by
increasing the concentration level or other type of
extraction and other solvent, leaves of tested plants
may be able to inhibit the tested bacterias.

Type and kinds

of Concentration Inhibition zone (mm)
Sample mg/MlI EPEC P.a S.a Sh

Infusion water of

A.sarosanthera 30 0.09+0.08 0.47+0.22 0.59+0.51 1.05+0.42
40 0.04+0.02 0.34+0.12 0.49+0.06 0.77+£0.11
50 0.36+0.34 0.55+0.36 0.75+0.08 0.99+0.55

B.frustescens 30 0.14+0.06 0.8+0.43 0.92+0.46 1.5+0.64
40 0.12+0.05 1.01+0.24 0.82+0.48 1.07+0.62
50 2.14+2.877"  1.24+0.26  1.35+0.10™" 1.45+0.41™"

R.tomentosa 30 0.04+0.00 0.63+0.49 1.27+0.24 0.8+0.66
40 0.19+0.05 1.27+0.91 0.94+0.61 0.79+0.16
50 0.76+0.96 0.85+0.45 1.17+0.50 0.74+0.18

T.orientalis 30 0.06+0.06 0.77£0.31 0.88+0.73 1.44+0.94
40 0.21+0.13 1.71+0.80 0.96+0.17 1.46+0.52™"
50 1.25%1.57  2.2+0.31™ 1.29+0.15 1.22+0.63

Maceration

ethanol of

A.sarosanthera 30 0 0.95+0.88 1.77£1.21 0.91+0.29
40 0.31+0.53 1.54+1.34 2.60+0.86 1.28+0.48
50 0 2.66+0.21 2.52+0.53 1.89+0.15

B.frustescens 30 9.99+1.64 4.18+0.48 9.11+2.52 7.28+0.99
40 12.15+2" 4.41+£0.72 10.29+1.01  11.45+1.52™
50 12.07+£3.47 6.02+0.50™ 12.10+1.21™  10.5+0.69

R.tomentosa 30 0 0.62+0.76 0.61+0.58 0.31+0.54
40 0 0.58+0.50 1.58+0.58 0
50 0 1.69+0.59 1.40+0.39 0.49+0.85

T.orientalis 30 0 0.61+0.46 0.52+0.12 0.34+0.58
40 0.31£0.53 0.82+0.23 0.64+0.34 0.04+0.06
50 0 1.17+0.37 0.70+0.21 0.61+1.06

Antibiotics

Chloramphenicol 30 2.93+0.64 11.14+2.77" 18.94+1.34  17.81+3.10
40 2.53+0.89 8.83+0.68 17.08+0.86  20.12+2.41
50 4.34+1.04  10.02+1.30 22.35+1.03° 22.98+2.23

Kanamysin 30 3.08+0.19 8.03+0.97 18.82+1.81  23.16+1.34
40 2.99+0.62 7.91+0.80 19.42+1.39  23.36+1.17
50 2.92+1.09  10.31+2.06 22.29+1.07 28.63+1.91"

Table 2. Results of antimicrobial tested of the investigated plants in papper disc diffution assay
Note: *= the best inhibition zone of extract against each bacteria compared to antibiotic, **=the best
inhibition zone of extract against bacteria, ***=the best inhibition zone of infusion against

bacteria.

EPEC= Enteropathogenic E.coli, P.a= Pseudomonas aeruginosa, S.a= Staphylococcus aureus,

Sh= Shigella dysentriae
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According to [37], both crude methanol and
aqueous root extracts of T. orientalis showed activity
against Gram-negative bacteria and aqueous extract
showed higher anti-microbial activities than methanol
extract. In this research also showed that water
infusion of T.orientalis’s leaves had better
antibacterial activity than ethanol extract. The leaves
of T.orientalis contain tannins, saponins, flavonoids,
triterpenoid (simiarenol, simiarenone, trematol) [18].
[38] isolated rhodomyrtone from R. Tomentosa’s
leaves. Their study showed that rhodomyrtone had
antibacterial activity against Staphylococcus aureus
and Staphylococcus epidermidis. Compound present
in R. tomentosa such as glycoside, antraquinon. [39]
reported that R.tomentosa contained limonene, [-
pinena, and rhodomyrtone.[16] stated that compound
present were aleuron, starch, tannin, cathekol,
carbohydrat, alkaloid, 1,8 dioksiantrakinon, and
saponin
A. sarosanthera contained alkaloids, phenols,
saponins, steroids, tannins, and triterpenoids. There is
no supported research about this plant but [13] stated
that extract flavonoids from A.nitida which one genus
of this plant significantly inhibit the growth of
Escherichia coli, Staphylococcus aureus, Salmonella
typhimurium and Listeria.

In this research, chloramphenicol and kanamysin
was used as compared commercial antibiotic to inhibit
enteropathogenic bacteria. Chloramphenicol has been
shown to exert a strong inhibitory action on microbial
protein synthesis [40] by inhibit peptide bond
formation by binding to a peptidyltransferase enzyme
on the 50S ribosome . The aminoglycoside kanamycin
acts primarily on is the 30S ribosomal subunit
resulting in prevention of protein elongation. In
addition to targeting the protein synthesis machinery,
kanamycin also inhibited the synthesis of DNA and
targeted the cellular membrane composition [41].

Conclusions

All of tested medicinal plant in this research are
potentially — anti-diarrhea  agent especially B.
frustescens. B. frustescens’s leaves exhibited the best
antibacterial activity against EPEC even compared
with kanamysin and chloramphenicol. The extract of
B.frustescens may investigate further (such as
fractination) to give better antibacterial activity and to
know antibacterial compound of this plant. The
resulting information  will  contribute  better
understanding mechanism of the antibacterial activity
of this plant and open new opportunity in diarrhea
treatment.

Acknowledgement

Authort would thank to Umajaya, S.Si and
Pancawati S.Si who assisted this resserach in
Microbiology Laboratory, Bangka Belitung
University.

References

[1] Shinde, A.B and Mulay, Y.R. 2015. ” Phytochemical
Analysis and Antibacterial Properties of Some
Selected Indian Medicinal Plants”
Int.J.Curr.Microbiol. App.Sci, vol. 4, no.3 pp. 228-235

[2] Noveria, I. 2012 “ Uji Efektifitas Antibiotik yang
Dihasilkan Cendawan Endofit dengan Antibiotik
Sintetik Dalam Menghambat Pertumbuhan Bakteri”
[Undergraduate Report], Balunijuk: Universitas
Bangka Belitung.

[3] Kusmala, D. 2012 “Uji Efektifitas Antibiotik yang
Dihasilkan Cendawan Endofit dengan Beberapa Jenis
Antibiotik Sintetik dalam Menghambat Pertumbuhan
Bakteri”  [Undergradutae  Report],  Balunijuk:
Universitas Bangka Belitung.

[4] Setzer, W.N., Vogler, B., Schmidt, J.M., Leahy, J.G.
and Rives, R. 2003. “Antimicrobial activity of
Artemisia douglasiana leaf essential oil” Fitoterapia,
vol. 75, no.2, pp. 192-200.

[5] Moorthy, K., Srinivasan, K., Subramanian, C.,
Mohanasundari, C. and Palaniswamy, M. 2007. ”
Phytochemical screening and antibacterial evaluation
of stem bark of Mallotus philippinensis var.
tomentosus” Afr. J. Biotech, vol. 6, pp. 1521- 1523

[6] Philip, K., Malek, S.N.A., Sani, W., Shin, S.K,,
Kumar, S., Lai, H.S., Serm, L.G and Rahman, S.
2009. “Antimicrobial Activity of Some Medicinal
Plants from Malaysia” American J. App. Sci, vol. 6,
no.8, pp. 1613-1617

[7] Sharif, M.D.M and Banik, G.R. 2006. “ Status and
Utilization of Medicinal Plants in Rangamati of
Bangladesh” Res. J. Agric. Biol. Sci, vol. 2, no.6, pp.
268-273

[8] Tim Ristoja. 2013. “Riset Tumbuhan Obat dan Jamu,
Tumbuhan Obat Suku Lom” Kerjasama Universitas
Bangka Belitung dengan Balitbangkes Dinas
Kesehatan. UBB pp. 20-25

[9] Chen, Y., Chen, G., Fu, X and Liu, R.H. 2015.
Phytochemical profiles and antioxidant activity of
different varieties of Adinandra Tea (Adinandra
Jack)” J. Agric. Food Chem. vol. 63, no.1, pp. 169-
176.

[10] Wang, Y., Chen, S.B. Ni, J. Yao, X. Ye, W.C and
Zhao, S.X. 2003. “Chemical studies on the Adinandra
nitida (In Chinese)” J. China Pharm. Univ, vol. 34, pp.
407-409

[11] Zhang, J., Yang, J., Duan, J., Liang, Z., Zhang, L.,
Huo, Y and Zhang, Y. 2005. “Quantitative and
qualitative analysis of flavonoids in leaves of
Adinandra nitida by high performance liquid
chromatography with UV and electrospry ionization
tandem mass spectrometry detection” Anal. Chim.
Acta, vol. 532, pp. 97-104

[12] Liu B.Y., Zhan, Xu, K., Gao, J and Ning, Z. 2007.
“Identification of flavonoids in leaves of Adinandra
nitida by HPLC-PDA-ESI/MS” Food Res. Dev., vol.
28, no. 3, pp. 118-120

120


http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25494237
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25494237
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25494237
http://www.ncbi.nlm.nih.gov/pubmed/25494237
http://repository.unej.ac.id/
http://repository.unej.ac.id/

IC&LIB

ifa Sciences and

The First International Conference on Life Science and Biotechnology

EXPLORATION AND CONSERVATION OF BIODIVERSITY

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

ErDong, Y., Jun Xiao, Z., Guo Liu, B., Xiang Ning,
Z and MeiFang Xie. 2009. “Extraction and
antimicrobial activity of flavonoids from Adinandra
nitida leaves” Modern Food Sci. Tech, vol. 25, no. 3,
pp. 305-308

Ahmad, N.S., Mohd Noor, A., Ghani, M.A. Ali, S.A
Johari, and Harun, M.H. 2012. ”High Performance
Liquid Chromatography (HPLC) Profiling Analysis
and Bioactivity of Baeckea frutescens L. (Myrtaceae)”
J. Plant. Stud. vol.1 no. 2, pp. 101-108.

Kissinger, A.M. Ervizal, Zuhud, L.K. Darusman, and
Siregar, 1.Z. 2013. “ Keanekaragaman Jenis Tubuhan
Obat dari Hutan Kerangas” Jurnal Hutan Tropis, vol.
1, no.1, pp. 17-23

Sutomo, Arnida, Hernawati, F and Yuwono, M. 2010.
“Kajian farmakognostik simplisia daun karamunting
(Rhodomyrtus tomentosa) asal Pelaihari Kalimantan
Selatan” Sains dan Terapan Kimia. vol. 4, no. 1, pp.
38-50

Limsuwan, O., Kayser and Voravuthikunchai, S.

2012. _ “Antibacterial Activity of Rhodomyrtus
tomentosa (Aiton) Hassk. Leaf Extract against
Clinical Isolates of  Streptococcus pyogenes.

Complement. Alter. Med. Atrticle ID 697183, 6 pages
doi:10.1155/2012/697183

Adinortey, M.B., Gulyon, I.LK. and Asamoah. 2013.
“Trema orientalis Linn. Blume: A potential for
prospecting for drugs for various uses” Pharmacogn
Rev. vol. 7, no.13, pp. 67-72.

Orwa, C.A., Mutua, Kindt, R., Jamnadas, R.S and
Anthony. 2009. “Trema orientalis, Agroforestree
Database:a tree reference and selection guideee
version 4.0.” World Agroforestry Centre.

Robinson, T. 1995. “Kandungan Organik Tumbuhan
Tinggi, Terjemahan” Bandung: Penerbit ITB, pp. 71-
72

Harborne, J.B. 1996. “Metode Fitokimia : Penuntun
Cara Modern Menganalisis Tumbuhan” Ed ke-2,
Kosasih Padmawinata dan Iwang Soediro (translator).
Bandung: ITB.

Razmavar, S., Abdulla, M.A., Ismail, S and
Hassandarvish, P. 2014. “Antibacterial Activity of
Leaf Extracts of Baeckea frustescens against
Methicillin-  Resistant ~ Staphylococcus — aureus”
Hindawi Publishing Corporation. Bio. Med Res. Int,
vol. 2014, pp. 1-6

Zakaria, Z.A., Zakaria, M.L.,, Amom, Z and Desa,
M.N.M. 2011. “Antimicrobial activity of the

aqueous extract of selected Malaysian herbs” Afr. J.
of Microbiol. Res. vol. 5, n0.30, pp. 5379-5383

Cushnie, T.P.T and Lamb, A.J. 2005. « Antimicrobial
activity of flavonoids” Int. J. Antimicrob. Agents, vol.
26, pp. 343-356.

Manjunatha, B.K. 2006. “Antibacterial activity of
Pterocarpus santalinus” Indian J Pharm Sci, vol. 68,
pp. 115-116

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

121

Arulmozhi, S., Mazumder, P.M., Ashok, P. ,
Narayanan, L.S. 2007. “Pharmacological activities of
Alstonia scholaris Linn. (Apocynaceae)- A review”
Pharmaco.Rev.vol. 1, pp. 163- 165.

Cushine, T.P.T., Cushnie, B and Lamb, A.J. 2014.
“Alkaloids: An overview of their antibacterial,
antibiotic-enhancing and antivirulence activities” Int.
J. Antimicrob. Agents , vol. 44, pp. 377-386

Guittat, L., Alberti, P., Rosu, F., Van Miert, S.,
Thetiot, E., Pieters, L., Gabelica, V., De Pauw, E.,
Ottaviani, A., Roiu, J.F and Mergny J.L. 2003.
“Interaction of cryptolepine and neocryptolepine with
unusual DNA structures” Bioch., vol. 85, pp. 535-541

Moreno, S., Scheyer, T., Romano, C and Vojnov, A.
2006. “Antioxidant and antimicrobial activities of
rosemary extracts linked to their polyphenol
composition’ Free Radic. Res., vol. 40, no. 2, pp. 223-
231.

Zongo, C., Savadogo, A., Somda, K.M., Koudou, J
and Traore, A.S. 2011. “In vitro evaluation of the
antimicrobial and antioxidant properties of extracts
from whole plant of Alternanthera pungens H.B. & K.
and leaves of Combretum sericeum G. Don” Int J of
Phytomedicine., vol. 3, pp. 182-191

Raquel and Epand, F. 2007. “Bacterial lipid
composition and the antimicrobial efficacy of cationic
steroid compounds” Biochimica et Biophysica Acta,
pp. 2500 -2509

Zablotowicz, R.M., Hoagland, R.E and Wagner, S.C.
1996. “Effect of saponins on the growth and activity
of rhizosphere bacteria” Adv in Experiment Med and
Biol.,vol. 405, pp. 83-95 Akiyama, H., Fujii, K,
Yamasaki, O., Oono, T and Iwatsuki, T. T.
”Antibacterial Action of Several Tannins Agains
Staphylococcus

H. Akiyama, K. Fujii, O. Yamasaki, T. Oono, and T.
Iwatsuki,” Antibacterial Action of Several Tannins
Agains Staphylococcus aureus.” J.  Antimicrob.
Chemo. vol. 48,pp. 487-91

Scalbert A., 1991 “Antimicrobial properties of
tannins” Phytochemistry, vol. 30, pp. 3875-3883

Akiyama, H., Fujii, K., Yamasaki, O., Oono, T and
lwatsuki, T. ”Antibacterial Action of Several Tannins
Agains Staphylococcus aureus.” J.  Antimicrob.
Chemo. vol. 48,pp. 487-91

Bama, S., Kingsley, J.S., Sankaranarayanan, S and
Bama, P. 2012. “Antibacterial activity of different
phytochemical extracts from the leaves of T.
Procumbens linn.: identification and mode of action
of the terpenoid compound as antibacterial’ Int. J.
Pharm.Pharam.Sci., vol. 4, no. 1, pp. 557-564

SenthilNath, R., Balu, P.M., Murugesan, K.. 2013.
“Phyto-chemical Screening and Antibacterial Activity
of Five Indian Medicinal Plants against Human
Pathogens” .Int. J. Curr. Microbiol. App. Sci., vol. 2,
no.3, pp. 75-84


http://www.cabdirect.org/search.html?q=au%3A%22Xiao+ZiJun%22
http://www.cabdirect.org/search.html?q=au%3A%22Liu+BenGuo%22
http://www.cabdirect.org/search.html?q=au%3A%22Ning+ZhengXiang%22
http://www.cabdirect.org/search.html?q=au%3A%22Ning+ZhengXiang%22
http://www.cabdirect.org/search.html?q=au%3A%22Xie+MeiFang%22
http://www.hindawi.com/70852140/
http://www.hindawi.com/80259174/
http://www.hindawi.com/89536148/
http://repository.unej.ac.id/
http://repository.unej.ac.id/

[C&LIB

ifa Sciences and

The First International Conference on Life Science and Biotechnology

EXPLORATION AND CONSERVATION OF BIODIVERSITY

[39]

[40]

[41]

[42]

(43]

Choudhury, A.A and Islam, M.S. 2004.
“Antimicrobial activity of Trema orientalis”
Dhaka University J. Pharm. Sci. vol. 3 pp.1-4

Dachriyanus, Salni., Sargent, M.V., Skelton,
B.W., Soediro, I. , Sutisna, M., White, A.H.,
Yulinah, E. 2002. “Rhodomyrtone, an
Antibiotic from Rhodomyrtus tomentosa” Aust.
J. Chem. vol.55, pp. 229

Saising, A., Hiranrat, W., Mahabusarakam, M.
Ongsakul, S.P., Voravuthikunchai. 2008 ¢
Rhodomyrtone from Rhodomyrtus
tomentosa (Aiton) Hassk. as a natural antibiotic
for staphylococcal cutaneous infections” J.
Health Sci. vol. 54, no.5, pp. 589-595

Wisseman, C.L, Smadel, JR., Hahn, J.E,
Hopps, H.E. 1954. “Mode of action of
chloramphenicol. 1. Action of chloramphenicol
on assimilation of ammonia and on synthesis of
proteins and nucleic acids in Escherichia coli.”
J. Bacteriol. vol.67, pp. 662-673.

Faraji, R., Parsa, A., Torabi, B., Withrow, T.
2006. <« Effects of kanamycin on the
Macromolecular Composition of kanamycin
Sensitive Escherichia coli DH5! Strain” J of
Experiment Microbiol and Immun (JEMI), vol
9, pp.31-35.

122


http://repository.unej.ac.id/
http://repository.unej.ac.id/

ICE&LIB

Intamational Conference on Lite Sciances and Biotacnoiogy

The First International Conference on Life Science and Biotechnology
EXPLORATION AND CONSERVATION OF BIODIVERSITY

DIVERSITY and DISTRIBUTION of DRAGONFLIES (ODONATA) in
BROMO FOREST AREA (BKPH LAWU UTARA : KPH SURAKARTA)
CENTRAL JAVA

Diagal Wisnu Pamungkas?, Euis Citra Ayu Ruspendi?, Inna Listri Ani®

123Bjodiversitas Study Club, Department Biology, Faculty of Mathematics and Science, Sebelas Maret
University. JI. Ir. Sutami 36A Surakarta 57126, Central Java, Indonesia.
Tel./Fax. +62-271-663375
diagal.wisnu@gmail.com.

Abstract

Abstract. Odonates diversity in Bromo forest area (KPH Surakarta) was observed, where we recorded 21
species. Libellulidae was the richest family with 12 species and Orthretum was the most common genera. The
sub-order Zygoptera was represented by 7 species and 14 species represents sub-order Anisoptera. River stream
along the forest area with multiple vegetation structure may provides good habitat to Odonata lives. Mostly
odonates were aggregated due to habitat specific nature, the presence of family Gomphidae, P.reinwardtii in this
study showed there is a good condition of water. A detailed list of odonates recorded from Bromo forest area is

presented.

Keywords: Damselfly, Dragonfly, Diversity, KPH Surakarta

Introduction

The order Odonata which consist of two
suborders, Anisoptera and Zygoptera belong to
amphibiotic insects. A major part of their life cycle
is spent in freshwater ecosystem as larvae. The
adults are generally predacious insects. All of them
have been described and they are distributed in the
tropics, where the greatest numbers and diversity
occur. Based on the latest finding by [8, 9], the
Malaysian odonate fauna comprises about 342
species. About 239 species are reported from
Sabah, Sarawak and Brunei and 226 species are
listed from Peninsular Malaysia including
Singapore [7]. In java there is 88 species of
Odonata, consist of 23 species from sub-order
Zygoptera and 65 species belong sub-order
Anisoptera [11]. Libellulidae is the most dominant
family found in various ecosystems in Peninsular
Malaysia.

Many species of Odonata are restricted to
specific habitats both during larval and adult life
stages especially the stenotopic species (limited to a
single habitat) [8]. These species are highly
sensitive to factors such as the amount of sunlight
and water movement. Generally, the stenotopic
species (Calopterygidae, Platystictidae,
Platycnemididae ~ and Protuneuridae) are very
abundant in primary forest especially in mixed
dipterocarp and freshwater swamp.

Bromo forest area is the Perum Perhutani field
area located in Central Java, belong to BKPH Lawu
Utara under KPH Surakarta, the forest area has
multiple vegetation structure (Pine, Mahogany,
Rosewood and Mixed). Besides its main fuction to
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provide wood and resin, the forest area also used to
recreational field. This study is aim to investigate
the diversity and distribution of Odonata in Bromo
forest area, the early study to provide ecosystem
services by serving the composition of Odonata
there, in order to attract people caring the greater
nature.

Materials and Methods
Study area

Collections of Odonata were conducted in
Bromo Forest Area, Western of Mount Lawu
(BKPH Lawu Utara : KPH Surakarta) Central Java,
the PT. Perhutani Indonesia areas. Located between
300-400 m above sea level, this area has some
kinds of vegetation structure, there are pine forest,
mixed forest, mahogany forest, and rosewood
forest. We choose sampling sites along river stream
and a reservoir beside the forest area, named
Tirtomarto reservoir.

Sampling Methods

Odonata sampling was carried out from June to
August, 2014. We used direct searching observation
method with opportunistic sample collection of
Odonates from different habitats. In this method
target species or group of species observed visually
and it is a very effective method for day flying
butterflies, moths, dragonflies and damselflies.
Mostly species were photographed, but some were
also collected with insect catching nets for the
proper identification. The collection preference is
for adults species, collected with entomological
nets and packed live into triangular
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Figure 1. Sampling sites along river stream in Bromo forest area and Tirtomarto reservoir, Karanganyar, Central
Java. (A) pine forest, (B) rosewood forest, (C) mixed forest, (D) mahogany forest.

envelopes (12 x 8 cm) of thin paper. The sampling
effort consisted of an active search, usually lasting
between 9 and 15 hours of the day, always by the
same person. The specimens were nominally
recognized to the level of genus and species when
possible. Collected and photographed species were
identified with the help of standard identification
guide [12, 13].

Analysis of data

The degree of species diversity (H’) for each
site was determined by using the Shannon Wiener
Index. This index indicates the degree of species
composition per unit area. The analysis of data use
descriptive method by comparing all data
measurement and the habitat differences. The
relative abundance and distribution of Odonata
measured by following formulas :

KR="1 x100%
N

KR: relative abundance
ni : number species of Odonata
N : total number of Odonata
H= 7Zpi In pi
i=1
H : Shanon Wiener species diversity indices
pi : proportional abundance

- == 2 .
5= 2(-%) dimana.
n—1

X=

2x
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X :number of individuals each species
n : number of sampling sites
X :average number of species each sampling sites

Results

Faunal composition. A total 21 species
representing 16 genera from 7 family were recorded
from multiple vegetation structure in Bromo forest
area (Table 1). Libellulidae was the dominant
family — with 12  species, followed by
Coenagrionidae (4) and Aeshnidae (1), Gomphidae
(1), Chlorocyphidae (1), Platicnemididae (1),
Protoneuridae (1). Orthetrum was found to be the
most species rich genera with 4 species. Species
from family Aeshnidae are typically difficult to
collect, thus collecting their diversity in an area is
normally needs longer sampling periods.

Species abundance. The relative abundance of
Odonates show that O. sabina was the most
abundance species in all sampling sites (28.2 %),
followed by A. femina (13.3 %), P. flavescens
(9.3%), B. contaminata (6.8 %), C. marginipes (6.8
%), R. fenestrata (5.9 %), N. ramburii (5.4 %), C.
servillia (4.8 %), P. pruinosum (4.8 %), D. trivialis
(3.4 %), 1. senegalensis (1.7 %), O. glaucum (1.4
%), P. autumnalis (1.4 %), N. terminata (1.2 %), O.
testaceum (1.1 %), P. congener (1.1 %), O. chrysis
(0.8 %), A. pygmaea (0.8 %), and the least
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abundance followed by A. guttatus (0.5 %), P.
O. sabina has high tolerance to environmental
changes, so does in polluted water system [12]. O.
sabina not only be the most abundance species but
also be the most widespread species in Indonesia
[14].

Species Diversity and Distribution. During the
study Shanon-wiener indices were calculated as
measure of in different habitat of multiple
vegetation structure in Bromo forest area. The
Shanon-wiener diversity index indicated that mixed
forest is relatively diverse (2.37) followed by
Tirtomarto reservoir (1.84), Pine and Mahogany
forest (1.66), the least Rosewood forest (1.60)
(Figure 3). The distribution of Odonates in different
habitat were assessed and result revealed that 23.8
% were randomly distributed and 76.2 % were
aggregated. The aggregated distribution indicated
the habitat preference where random distribution
indicates the available resource use and suitability
to survival (Table 2).

Discussion

The diversity of Odonata species is explained by
the high diversity of aquatic environments in
tropical forests [9]. Information of Odonata from
Java Indonesia presented 88 species [11], but it still
need another scientific information to confirm the
total species of Odonata in java, another
information of Odonata in java there was 142
species [3]. Java is the most densely populated
region in Indonesia, some study of environment
showed that forest area are decreasing by the time.

In the present study we mainly focused on the
diversity of Odonata in the forest area including
multiple vegetation structure and we recorded 21
species. The river streams with riparian zones along
the forest area provide good opportunity to the
Odonata to flourish. The presence some species of
Odonata can indicate the condition of water there,

reinwardtii (0.5 %), C. lineata (0.5 %) (Figure 2).
like the presence of B. contaminata in high number
of population indicates that the area has poor water
quality [2, 6]. In this study, B. contaminata only
found in Tirtomarto reservoir but not in high
number of population. In mixed forest found a
species of Gomphidae belonging to endemic java
species, it was P. reindwartii. The presence of this
family can indicates there is clear and undisturbed
water area [2].

Almost Zygoptera found along border side of
Tirtomarto reservoir, being perched on a riparian
plant like Imperata cylindrica, Ipomoea aquatica,
and the other from family Cyperaceae and
Dipterocarpaceae, it was the suitable habitat for
them [5]. Dragonflies are ectotherm insect, they
regulate their body temperature by behavior and
physiological response to solar input [1]. Therefore,
shade or the solar intensity affects the dragonflies
thermoregulation, so does their abundance and
distribution. Shade affected the Anisoptera habitat
selection in small reservoir in South Africa become
decreasing [10]. The maximum species abundance
and diversity was recorded at Tirtomarto reservoir,
there are low cover percentage shade, floating and
submerged macrophytes and higher cover
percentage reeds, seem to following research [4].

Data sharing among researchers are useful to
complete the information of Odonata in Indonesia,
especially java. In India has a lot information of
Odonata, in Maharashtra, the largest state in India
there is 134 species of Odonata [15]. Nowadays,
through social networks researchers could freely
communicate about information species and site
studies. However, checklists of regions should be
made by experts to avoid false presence data, they
may result into usable species data. It was
necessary information to understand changing
species distributions and the causes of this change.

Table 1. List of Odonates with the number of collected individuals recorded in Bromo forest area (KPH

Surakarta) Central Java, Indonesia.

Subordo Number of individuals
Famili Pine  Rosewood Mixed Mahogany  Tirtomarto
Jenis forest forest forest forest reservoir
1. Anisoptera

A. Aeshnidae - - 1 - 1
1. Anax guttatus Burmeister 1839

B. Gomphidae
2. Paragomphus reinwardtii Selys 1854 - - 2 - -

C. Libellulidae
3. Brachythemis contaminata Fabricius 1793 - - - - 24
4.  Cratila lineata Brauer 1878 - - 2 - -
5. Crocothemis servilia Drury 1770 2 - - - 15
6. Diplacodes trivialis Rambur 1842 1 - 3 - 8
7. Neurothemis ramburii Brauer 1866 7 6 - 6 -
8. Neurothemis terminata Ris 1911 2 - 2 - -
9.  Orthetrum chrysis Selys 1891 - 2 1 - -
10. Orthetrum glaucum Brauer 1865 - - 3 2 -
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11. Orthetrum sabina Drury 1770 21 13 8 11 47
12. Orthetrum testaceum Burmeister 1839 1 - 2 - 1
Subordo Number of individuals
Famili Pine  Rosewood Mixed Mahogany  Tirtomarto
Jenis forest forest forest forest reservoir
13. Pantala flavescens Fabricius 1798 - - - - 33
14. Potamarcha congener Rambur 1842 2 - 2 - -
1. Zygoptera
D. Chlorocyphidae
15. Rhinocypha fenestrata Rambur 1842 2 7 9 3 -
E. Coenagrionidae
16. Agriocnemis femina Brauer 1868 - - - - 47
17. Agriocnemis pygmaea Rambur 1842 - - - - 3
18. Ischnura senegalensis Rambur 1842 - - - - 6
19. Pseudagrion pruinosum Rambur 1842 - 2 8 7 -
F. Platycnemididae
20. Copera marginipes Rambur 1842 8 10 1 5 -
G. Protoneuridae
21. Prodasineura autumnalis Fraser 1922 - - ) - -
Total 46 40 49 34 185
Total all individuals 354
Species Abundance
Prodasineura autumnalis —
Copera marginipes
Pseudagrion pruinosum |
Ischnura senegalensis |
Agriocnemis pygmaea [
Agriocnemis femina |
Rhinocypha fenestrata e
Potamarcha congener ==
Pantala flavescens | = Tirtomarto
Orthetrum testaceum [ = Mahogany
Orthetrum sabina F= Mixed
Orthetrum glaucum | X
Orthetrum chrysis s ™ Rosewood
Neurothemis terminata | = = Pine
Neurothemis ramburii _I._,
Diplacodes trivialis | =
Crocothemis servilia |
Cratila lineata |
Brachythemis contaminata |
Paragomphus reinwardtii |
Anax guttatus ==
o o005 01 015 02 025 03 035 04 045 05

Figure 2. Species abundance of Odonates in Bromo forest area
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Figure 3. Species diversity indices (Shanon-wiener) of Odonates in Bromo forest area
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Abstract

Laserpuncture induction at the reproductive acupoint can be increases production of gonadotropin hormone and
triggering the oocyte maturation at broodstock catfish. Supporting this action, nutrition factor enriched by
protein is also important. However, the effect of laserpuncture induction at post protein levels of dietary on
estrogen level and Gonado Somatic Index (GSI) has not been known.. This study aims to determine the effect of
laserpuncture induction and protein level of dietary on estrogen level and GSI. Three protein levels (30%, 35%
and 40%) of dietary were given to the female catfish broodstock along with and without laserpuncture treatment.
Laserpuncture was induction on 2/3 ventral part of body in 15 sec/week during 8 weeks. We used 172 of mature
female catfish broodstock around 1-1.5 years old with 900-1500 g of body weight. Blood and gonad were taken
from 4 samples per treatment group in each week. Estrogen level was analyzed by ELISA. This study showed
that laserpuncture induction along with any protein levels of dietary significantly increase estrogen level and GSI
value (P<0.05). Giving of 40% protein dietary level and laserpuncture induction reached the highest serum
estrogen level and GSI at 3" and 6" week. Meanwhile, giving of 40% protein dietary level without laserpuncture
induction reached the highest serum estrogen level and GSI at 6" week. Although 40% and 35% protein dietary
level have more essential amino acid excess than 30%, the economical reason suggest that 30% protein dietary
level was an efficient level to produce vitellogenin.

Keywords : catfish, dietary protein level, estrogen, GSI, laserpuncture induction

Introduction estradiol-17f  (Estrogen, E2) and 17,20 -
Gonadotropin  hormone (GtH) release and dihydroxy-4-pregnen-3-one (17,20 B-P) [11] also
protein dietary are some methods to accelerate stimulating gonad maturation [6].
gonad maturation. The female broodstock of Considering that the estrogen release in catfish,
Clarias gariepinus dietary application with 30-40% highest GSI after laserpuncture induction at
protein has proven increased growth performance, reproduction acupoint, and give of different level
gonad development and maturity [1,2]. protein dietary have not been recognized, the paper
Giving of 30%-40% level of crude protein presented our result of experiment in order to prove
dietary able to affect the activity of the hormone that laserpuncture induction at reproduction
gonadotropin. The availability of nutrients to the acupoint and that giving different level protein
good quantity-quality protein in particular to dietary could stimulate the release of estrogen, then
support the process of reproduction and the stimulate vitellogenin synthesis with the indicators
hormones able to enhance normally [3,4,5] of gonad maturation with GSI control the advanced
Since level of crude protein dietary increases in catfish. This study aims to determine the effect of
GtH | production, it is also considered to be able to protein level of dietary and laserpuncture induction
enhance the production of estrogen hormone in on estrogen level and GSI. Three protein levels
order to stimulate the vitellogenin synthesizing (30%, 35% and 40%) of dietary were given to the
process and gonad maturity [3]. In addition, to female catfish broodstock along with and without
accelerate the release of gonadotropin hormone [6] laserpuncture treatment
and estrogen [7] and stimulate gonadal maturation
using technology of laserpuncture induction [8]. Methode

Laser is an electromagnetic wave energy
radiation which can be a biostimulation [9, 10].
Laserpunture was induced on acupoint reproductive
contained by active cells in reproductive system to
stimulate peripheral nervous system and the
increase of GtH. GtH regulates gametogenesis
through production of gonadal steroid, e.g.

Acclimatization and treatment conditions

This research was carried out in December 2012
to August 2013 at Unit Pengelola Budidaya Air
Tawar (UPBAT) Kepanjen, Malang.

We used mature gonad catfish broodstock (8-9
month). It was resulted by female Sangkuriang and
male Paiton catfish broodstock hybridization from
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same population in UPBAT Kepanjen Malang and
has not spawned before. The research used
Completely Randomized Design Nested with three
levels of treatment and 4 times replication. The
level of treatment that consisted of: 1) protein
dietary level (30%, 35%, and 40%); 2) laserpunc
ture induction (with and without induction) nested
in the protein level; 3) treatment duration (0 — 8
weeks) nested in laserpuncture induction.
Laserpuncture was induction in once a week (15
sec) during 8 weeks. Laserpuncture was shot at the
reproduction acupoint, exactly 2/3 of the ventral
body for 15 seconds, every week for 2 months or up
to gonad broodstock maturity according to Kusuma
et al. [12]. We repeated each treatment in 4 times
repetition.

We used 172 female catfish broodstock (900-
1500 grams) and 172 male catfish broodstock
(1140-1750 grams). The average of catfish age is 1-
1.5 years. Male catfish broodstock was used in
spawning process only. The female catfish brood
stock were separately maintained in tarpaulin fish
pond in 2 m x 2 m x 90 cm size. Acclimatization
was held during one week. Initially, all experi-
mental catfish was given by 6% of dietary twice a
day (morning and evening) that contain 30%
protein. After acclimatization, the fish were placed
in 43 tarpaulin ponds (2 x 2 x 1 m®) and each group
consisted of 4 females. The female catfish brood
stock has similar initial condition with without
mature eggs after spawned in a week [12]. The
catfish were given 30, 35 and 40% protein-dietary

[1].

Estrogen Hormone Level Measurement

Blood samples were collected from caudal vena
of catfish by without heparinized syringe, then
centrifuged at 3000 rpm for 10 minutes. The serum
was stored at -20°C up to the analysis [13].
Estrogen level was measured by using ELISA
according to Elisa kit manual (Cusabio; catalog
number of CSB-E13017Fh).

Gonado Somatic Index Measurement

The female catfish broodstock was scaled and
opereted to get the gonad. Gonad was also scaled.
The data of bodyweight and gonad weight were
used to determine GSI. GSI = Wg/(Wt-Wg) x 100.

The prosedure discribed before was done on
each week (from 0 — 8th week). We used 4 samples
per treatment for each week.

Data were analyzed by analyze of variance-
nested with Duncan’s Multiple Range Test.

Results and Discussion

Estrogen level

Profile of serum estrogen levels after giving of
protein dietary level variation with and without
laserpuncture induction in female broodstock
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catfish during 8 weeks showed upward and
downward trend until certain value. The estrogen
level of female broodstock catfish after giving of
40% protein level was higher than 35% and 30%
both with and without laserpuncture induction.
Giving of 30%, 35%, and 40% protein dietary level
with laserpuncture induction successively increase
48.30%, 6.94%, and 5.52% serum estrogen level
compare to without laserpuncture induction (Figure
1 and Table 1).

120.000
100.000
80.000
60.000

40.000

Serum estrogen levels (ng/mL)

Week
Figure 1. Serum estrogen level profile of female
broodstock catfish

30% Laser =—@—  40% Laser i
i e )
30% Without laser W= 40% Without laser
—t—

35% Laser

Table 1. Trend of serum estrogen levels in female
broodstock catfish (Clarias sp). The peak of
serum estrogen level after giving of 30%, 35%,
and 40% were reached at 3" week (with

laserpuncture induction) and 6" (without

laserpuncture induction)
Protein Lasepucture Mean  Percent of
Deviation Estrogen Level
Dietary of Serum  Enhancemen
Estrogen (%)
Level Level
(ng/mL)
30%  Without laser 65,495 *
3,076°
30% Laser 97,128 + 48.30
5,143
35%  Without laser 91,48 =+
3,604°
35% Laser 97,833 * 6.94
4,731°
40%  Without laser 96,968 +
WA
40% Laser 102,32 =+ 5.52
4,057¢
Values in the column followed by different

superscript showed significant difference (P<0.05)

Our study showed that serum estrogen level
enhancement of 30% protein dietary level with
laserpuncture induction compare to without
laserpuncture induction was higher than 35% and
40% (Table 1). It is because 30% protein dietary
level with laserpuncture induction on reproductive
acupoint in female broodstock catfish stimulated
relation among GABA (Gamma Aminobutyric
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Acid), hypothalamus, and pituitary neurons in the
brain. It stimulated gonadotropin (GtH-1 and GtH-
I) releasing from pituitary neuron and increased
GtH in serum. GtH was carried in blood stream into
gonad. In the gonad, GtH was involved in
steroidogenesis to produce steroid hormone like
17B-estradiol or estrogen. The normal physiological
production of estrogen needs sufficient protein.
Giving of 30% protein dietary level had been
proven increase estrogen level compare to 35% and
40% (Table 1). Protein is a raw material in
hormone production. The sufficient protein can
stimulate  physiological activity of estrogen
production. Meanwhile, laserpuncture induction
stimulated granulose cell to produce estrogen.
According to Oyelese [14], giving of 35%, 39%,
43% and 48% protein dietary level increased gonad
development.

Estrogen level of 40% protein dietary without
laserpuncture induction was relatively same at 6%
week. Meanwhile, the same estrogen level of 30%
protein dietary was reached at 3" week (P<0.05).
This data showed that protein dietary level
combination between 30% and laserpuncture
induction in female broodstock catfish had been
proven increased serum estrogen level (Table 1).
Suitable with Hariani [15], our study showed that
30% protein dietary level and laserpuncture
induction in female broodstock catfish increased
49.6 % serum estrogen level compared to without
laserpuncture induction.

This research showed that giving of
combination treatment between protein dietary
level (30% up to 40%) and laserpuncture induction
reached two peaks at 3™ and 6" week (Figure 1).
This combination treatment stimulated follicular
cell proliferation in the gonad and activated
granulose cell to produce more estrogen level is 3
weeks sooner compare to wihout laserpuncture
induction because pre vitellogenic occurred at 2™
week. In the middle of 2™ and 3" week was
vitellogenic stage. The first peak was reached in the
middle of 3" week. This condition showed that
oocyte was in late stage of vitellogenic. On this
period, oocyte was responsive to produce highest
serum estrogen level that was proven by quick
oocyte development. Giving of protein dietary level
and laserpuncture induction accelerated pre vitello
genic and vitellogenic process also accelerated
oocyte maturation in the end of 3" week. The
second peak was reached at 6™ week, but the serum
estrogen level was lower than the first peak. At 7t
and 8™ week, serum estrogen level decreased and
oocyte was in post vitellogenic. On this period,
oocyte has matured, ovulated and ovopositioned. In
this time, serum estrogen level decreased because
vitellogenesis had done and its physiological func
tion has been changed by gonadotropin hormone
(GtH-11).
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Suitable with Karu [9] and Koutna [10] our
result showed than Helium-Neon laserpuncture
induction stimulated biological organ such as
follicular cell proliferation, enzyme and hormone
activity. According to Lefler et al. [16], protein
dietary level determines oocyte number in follicle
to produce estrogen. Yaron et al. [4] and Aizen et
al. [5] showed that protein dietary level determines
GtH release and estrogen synthesis. Laserpuncture
induction in female broodstock catfish increase
GtH-I level up to 48% before spawning [17].
Hariani [15] suggest that laserpuncture induction
had been proven increase estrogen level.

The reproductive acupoint is a sensitive point
caused by existing of low resistance high potential
active cell. These cells are sensitive to laserpunc-
ture induction. Laserpuncture rays penetrate into
epidermis and dermis. There are many periphery
nerves between epidermis and dermis. Laserpunc-
ture rays on reproductive acupoint release
electromagnetic wave. This energy will be changed
into electric signal; causes depolarization in neuron
membrane and generate action potential [18, 19].
The action potential in neuron membrane stimulates
releasing of neurotransmitter. The action potential
causes Ca?* channel be opened by voltage gate
calcium channel and calcium sensing receptor. Ca®*
extracellular penetrates into the cell and causes Ca®*
concentration enhancement.

Ca?* intracellular concentration enhancement
stimulates synapse cyst release neurotransmitter by
exocytosis into synapse. Neurotransmitter will bind
to receptor in post synapse. If the effect is
excitatory, impuls will carry to the brain. In the
brain, complex physiological reaction stimulates
Glutamic Acid Dicarcoxylase 65 (GAD65). The
active GADG65 stimulates GABAergic neuron to
secrete  Gamma Aminobutyric Acid (GABA).
GABA will stimulate hypothalamic neuron to
release Gonadotropin Releasing Hormone (GnRH).
GnRH gradually stimulates pituitary neuron to
relase GtH-1 and Il. GtH-I and 1. GtH-1 is involved
in steroid hormone synthesize in the gonad
(testosterone  and  estrogen).  Laserpuncture
induction increased this hormone production.
Testosterone is carried into granulose to stimulate
the releasing of cytochrome P450 aromatase and
change the testosterone to 17p-estradiol (estrogen).
It means that laserpuncture induction increased
estrogen level production more than without
laserpuncture induction. According to Okuzawa et
al. [20], Kah and Dufour [21] and Urbatzka et al.
[22], the main regulator of reproductive cycle in
fish is in axis brain - hypothalamus — pituitary to
regulate reproductive hormone production.

GSlI

Gonado Somatic Indes (GSI) value of female
broodstock catfish after giving of protein dietary
level both with and without laserpuncture induction
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during 8 weeks showed upward trend until certain
value and gradually decreased. The GSI value of
35% protein dietary level treatment is higher than
30% and 40% both with and without laserpunture
induction. Giving of 30% protein dietary level and
laserpuncture induction increased 7.77% GSI value
compared to without laserpuncture induction.
Giving of 35% protein dietary level and laserpunc-
ture induction increased 9.93% GSI value compa-
red to without laserpuncture induction. While,
giving of 40% protein dietary level and laserpunc
ture induction increased 5.15% GSI value
compared to without laserpuncture induction
(Figure 2 and Table 2).

30 — -

25

Gonado Somatic Index)

Week

Figure 2. Gonado Somatic Index of female
broodstock catfish

== 40% Laser
A

q.; 40% Without laser

30% e
30% Without laser

35% Laser

Laser

Table 2. The peak value of Gonado Somatic
Index of catfish (Clarias sp) after giving of 30%,
35% and 40% protein dietary level at 3™ week
(with  dietary level at 3™ week (with
laserpuncture induction) and 6™ week (without
laserpuncture induction)

regulate vitellogenic synthesis. This vitellogenin
entered to gonad. In the gonad, vitellogenin was
absorbed mediated by vitellogenin receptor.
Accumulation of vitellogenin increased oocyte size,
gonad weight, and GSI value.

Giving of 40% protein dietary level and
laserpuncture induction resulted in highest GSI
value compare to 30% and 35%, but lowest GSI
enhancement in without induction treatment. It
might caused by maximum enzyme capacity to
digest protein was not more than 40%. If the
female broodstock catfish was given more than
40% protein dietary level, the protein decomposi
tion into amino acid decreased. It means that
absorbed protein will decrease and be taken out by
defecation. We suggested that 30% protein was an
optimal level to increase GSI value. This capability
was also supported by laserpunture induction.
According to Ibim and Sikoki [2], the 40% protein
dietary level in female African catfish increased
gonad weight and GSI value compare to less than
31% protein dietary level. Kusuma [17] showed
that laserpuncture induction in female broodstock
catfish accelerated gonad maturation and increased
GSI value. Gonad maturation acceleration and GSI
value enhancement is determined yolk production
enhancement.

Our study showed that protein dietary variation
level was determines GSI value. The high protein
dietary level significantly (P<0.001) increased the
GSI value (Figure 2). Protein dietary level without
laserpuncture induction increased GSI value
gradually during 2" week until 6™ week. On this
period, oocyte is in vitellogenesis. On the vitello-
genin stage, estrogen level is high and be used to
stimulate hepatic cell to synthesis vitellogenin. This
vitellogenin will be stored and accumulated in
oocyte (yolk). The yolk (protein vitelin) enhance-
ment was indicated by GSI enhancement value. The

same condition was maintained in the middle of 6
week (late vitellogenic stage). The peak of GSI

Protein  Lasepucture Mean * Deviation Percent of Gonado
Dietary Gonado Somatic Somatic Index
Level Index Enhancemen (%)
30%  Without laser 19.17 + 0.87¢

30% Laser 20.66 + 0.99° 7.77

35%  Without laser  19.73 + 0.82%

35% Laser 2157 + 0.99¢ 9.33

40%  Without laser ~ 21.35 + 0.68"

40% Laser 22.45 + 0.83¢ el

values was reached in the end of 6™ week. It
indicated that oocyte has matured caused by
vitellogenin accumulation. Oocyte gradually
hydrated that was indicated by maximum gonad
weight and GSI value. Araoye [23], Laleye et al.

Values in the column followed by different
superscript showed significant difference (P<0.05)

The GSI value of 35% protein dietary level
treatment was higher than 30% and 40% both with
and without laserpunture induction (Table 2). It
because the treatment combination between 35%
protein dietary level and laserpuncture induction on
reproductive acupoint in female broodstock catfish
activated impuls in the brain to release Gama
Aminobutyric  Acid (GABA), Gonadotropin
Hormone (GtH), and estrogen. Estrogen was carried
in blood stream and entered to hepatic cell to

131

[24] and Shinkafi & Ipinjolu [25] showed that the
maximum GSI value was reached before spawning.
At 7" week and 8™ week, GSI value decreased. It
indicated that oocyte was in post vitellogenic stage
because vitellogenesis has finished and catfish has
spawned. Suitable with Utomo et al. [26], reduction
of GSI value in female zebra fish indicated that
vitellogenesis has finished. GSI value indicated
gonad maturation. Gonad maturation after 40%
protein dietary level without laserpuncture
induction was reached at 6" week. Meanwhile,
giving of 30% protein dietary level with
laserpunture induction reached the highest GSI
value at 3" week (P<0.05) (Tabel 2). It means that
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the effective combination treatment to increased
GSI value was 30% protein dietary level with
laserpuncture induction because it increased GSI
value 3 weeks sooner than other. According to
Kusuma et al. [12], Hariani & Kusuma [27,28],
laserpuncture induction on reproductive acupoint in
every week during 15 second accelerated gonad
maturation and GSI value in female broodstock
catfish.

The broodstock catfish need sufficient protein to
maintain oocyte growth and development, follicle
formation and yolk synthesis. This sufficient
protein associated with sufficient amino acid in the
dietary. Based on this research, we suggest that the
total amino acid necessary for broodstock female
was 14.76%. Essential amino acid test result of
30%, 35% and 40% protein successively contained
13.29%, 15.26% and 17.33% essential amino acid.
Our study showed that 35% protein dietary level
was enough to suffice vitellogenin protein
necessary. Although 40% and 35% protein dietary
level have more essential amino acid excess than
30%, the economical reason suggest that 30%
protein dietary level was an efficient level to
produce vitellogenin. Kusuma (2013) showed that
laserpuncture induction increased gonad maturation
and GSI value. Cerda et al. [26] showed that GSI
value indicated gonad development and maturation
catfish.

Our study showed that GSI value of
combination treatment between protein dietary
level variation (30-40%) and laserpunture induction
reached two peaks (3" and 6" week) (Figure 2).
Laserpuncture induction on reproductive acupoint
stimulated reproductive activity to increase vitello
genin production. This physiological activity is also
need good quality of dietary to produce and
accumulate the yolk in oocyte. The combination
between optimal protein dietary level and laserpunc
ture induction accelerated yolk protein accumul
ation 3 weeks sooner and maintained. quality of
egg. The yolk accumulation in egg increased egg
size and gonad weight. It caused GSI value
gradually increased. Hariani et al. [27] and Hariani
(2014) showed that broodstock catfish given by
commercial dietary with laserpuncture induction
can increase their GSI value 3 weeks sooner. On
the maturation time, hydrated oocyte will be bigger
followed by maximum gonad weight and GSI
value.

Conclusions

Giving of 40% protein dietary level and
laserpuncture induction reached the highest serum
estrogen level and GSI value at 3™ and 6™ week.
Meanwhile, giving of 40% protein dietary level
without laserpuncture induction reached the highest
serum estrogen level and GSI value at 6™ week.
Although 40% and 35% protein dietary level have
more essential amino acid excess than 30%, the
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economical reason suggest that 30% protein dietary
level was an efficient level to produce vitellogenin.

The combination treatment between protein dietary
level and laserpuncture induction had been proven
accelerate estrogen release and accelerate gonad
maturation 3 weeks sooner compare to without
induction.
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Abstract

A total of 65 individual member of Cyprinids (Cyprinidae), representing 17 genera and 26 species had
been sequenced, to analyzed phylogenetic relationship of Cyprinidae family. Aligned nucleotide
sequence produced 500 bp in length consisted of 295 bp conserve and 205 bp variable nucleotide. The
composition of nucleotide bases T (U) = 28.5%, C = 27.1, A = 27.4%, and G = 17.0%. Partial nucleotide
sequence of Cyprinidae COIl gene has similarity of 89% comparing to Genebank database.
Reconstruction of phylogenetic tree showed two different main cluster of Cyprinidae family, represented

by Puntius and Rasbora.

Keywords: COI, mtDNA, Sumatra

Introduction

Harapan Rainforest is the first ecosystem
restoration in Indonesian. The area was 101,000
ha [15], used to be utilized by logging
company. This area is located in Jambi and
South Sumatera Province. The remaining forest
now is a mixture of secondary forest and
degraded forest. There are four primary
watersheds in Harapan Rainforest i.e., Meranti,
Kapas, Lalan, and Kandang. There are at least
37 aquatic zones in Harapan Rainforest with
various types of aquatic ecosystems such as
weak-current large river, lake or swamp flood.
Fish diversity in Harapan Rainforest consist
123 species, 62 genera, and 23 families. Highest
number is Cyprinids (Cyprinidae) 59 species
(48%) that has distinct character on the body
character such as the presence of large
transverse band (bar), stripe as well as small
spots [16] . Fish with transverse band compose
of the Sumatra barb Puntiugrus tetrazona and
Puntiugrus anchiporus . The spanner barb is
Puntius lateristriga, the hampala barb is
Hampala macrolepidota (and Hampala
bimaculata . Group of striped fish are the lined
barb Striuntius lineatus and Desmopuntius
gemellus). Fish with spot consist; the beardless
barb are Cyclocheilichthys apogon and Cyclo-
cheilichthys repasson. Fish within same group
tends to have similarity in morphological
character, thereby morphological identification
mislead to ambiguity taxonomical status.
Morphological identification can not reveal the
presence of cryptic species, sub-species or
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sibling species, and the species within the
development stage, so therefore more accurate
identification is required such as molecular
identification. Ref [12] stated that traditional
identification was difficult for the assessment of
biodiversity conservation and management of
fish globally, so the molecular identification
using DNA barcode is necessary.

DNA barcode is a mitochondrial DNA
(mtDNA) sequences with the size of 650 base
pair (bp) in the area of cytochrome oxidase |
(COIl) that can be used to identify animal
species [16]. It is designed to identify species
accurately, efficiently and quickly through short
sequences in the area of genome target species
in comparison to a library of known sequences
[16]. DNA barcode today is an effective tool to
deal with any confusion in the identification
and taxonomic conflict because it can reveal the
on set of genetic diversity and can distinguish
the species by either just using short sequence
of mtDNA COI of 650 bp [19]. The objective of
this study was to analyzed phylogenetic
relationships in the family of Cyprinidae in
Harapan Rainforest, Jambi based on DNA
barcode using COIl gene as a genetic marker.
This result will be then useful to assist
monitoring of biodiversity.

Material and Method

Research was conducted in September 2012
- February 2014. Sampling locations was in the
aquatic area of Harapan Rainforest Jambi, such
as Kapas River, Lalan River, Kandang River,
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Rohani Lake, 41 Lake, Tiung Luput Lake,
Base camp Lake and Klompang Swamp.
Morphological analysis was carried out in the
Laboratory of Fish Resources Research Centre
in Bogor Agriculture University and Research
centre for Biology, Indonesian Institute of
Science. ldentification of fish was undertaken
on both morphometric and meristic characters,
refer to several identification book such as: [1]
[11], [18], [14], [10], [2]). Molecular analysis
was conducted in Biotechnology Laboratory
Primate Study Centre Bogor Agriculture
University. Specimen will be stored in Bogor
Zoological Museum (MZB) to acquire
catalogue number.

DNA Extraction

Prior to be transported to Lab for DNA
extraction right pectoral fin was cut and
preserved in absolute alcohol solution. DNA
extraction was carried out using a DNeasy from
Qiagen. DNA extraction performed was in a
Bio Safety Cabinet (BSC) based on the Quick-
Star Protocol for Qiagen tissues. Intact DNA
samples were feasible as DNA template for
amplification.

Species Barcode and PCR Condition

COIl gene amplification was conducted
using Polymerase Chain Reaction (PCR).
Primers used were FishF1 primer (forward)
5TCAACCAACCACAAAGACATTGGCACS3'
and FishR1 (Reverse) 5TAGACTTCTGG
GTGGC CAAAGAATCAS' [18]. PCR mixture
was performed using Gotag mix. Total volume
of 25 pl PCR was needed, consisting of 1 ul of
each primer, 12.5 pl Gotag master mix, 5.5 pl
of nuclease free water, and 5 pl of DNA
samples. PCR preparation was performed in a
laminar cabinet. PCR was performed using 40
cycles with Gene Amp 9700 PCR machine (PE)
from Applied Bio systems. PCR conditions

was 94°C in 5 seconds (s) for pre-denaturation,
94°C in 30 s for denaturation, 52°C for
anneling, 72°C for 30 s for extensions, and
72°C in 5 s for post PCR.

Visualization of DNA bands

PCR products were visualized using 1.8%
agarose gel. Those were electrophoreses in a
horizontal electrophoresis machine. 20ul of
each PCR product was run into the chamber
with 100 watt voltages for 45 minute. Follow
that PCR bands was visualized under UV gel
doc. Intact PCR product more sent to be
sequenced 1% Malaysia.

Data Analysis

Nucleotide  sequence acquired from
sequencing products were analyzed using
BIOEDIT. Those were then corrected with
primer FishF1 and FishR1 using MEGA 5.1
[17]. Prior to that, nucleotide sequences were
matched and analyzed use DNA library in
geneBank NCBI using BLAST, under user
name tedjo_sukmono.

Reconstruction of phylogenetic was built
using maximum likehood method with 1000x
bootstrap neighbour joining (NJ). Genetic
distance was analyzed using Kimura 2
parameter (K2P). Nucleotide sequence of
family Cyprinidae were deposit in geneBank,
Barcode of Life and FishBold, obtain DNA
barcode under username of tedjo_sukmono

Result

A total of 65 Cyprinidae consisting 17
genera and 26 species were processed for DNA
barcode using COI gene. PCR product showed
intact band with 650 bp in length (Figure 1) that
we good enough to be processed for
sequencing. Specimens of fish have been
deposited in the MZB Research centre for
Biology, Indonesian Institute of Science with
number catalog MZB 22168 until 22243.

M 123 45-C

M =

marker, 1= Hampala macrolepidota, 2= Croossocheilus oblongus, 3= Puntius lateristriga, 4=

Rasbora elegans, 5= Cyclocheilictyhs apogon, -C= negative control
Figure 1.DNA band using electrophoresis 5 sample of Cyprinidae family (650 bp)
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Nucleotide variation

Aligned nucleotide sequence  family
Cyprinidae resulted in 500 bp consisting 295
conserve and 205 variable nucleotides. Analysis
of the nucleotide position was conducted to find
out the location of transition substitutions and

transverse. Puntius lateristriga used as a
comparison in-group and the Indonesian
snakehead  Channa  micropeltes  family

Channidae and the slender walking catfish
Clarias nieuhofii family Claridae accession
number JF280836 used as out group.
Transitions substitution occurs in the purine <>
purine (A<QG) or pyrimidine <> pyrimidine
(CeT), transverse substitution — occur in the
purine <> pyrimidine (C—A, AT, C—G and
T«<>@G). There are nucleotide substitutions of
family Cyprinidae compared with out group in
4 sites, at the nucleotide position to 55 (C—A),
174 (TeC), 273 (A-T), 347 (G—A), and 489
(A<C).

Phylogenetics of family Cyprinidae
Cyprinidae nucleotide sequences were
aligned using MEGA 5 (Tamura et al. 2011) to
determine reconstruction of phylogenetic tree.
Reconstruction of phylogenetic was perfomed
using maximum likehood method with 1000x
bootstrap neighbour joining (NJ). Phylogenetic
tree results in two distinct groups of Cyprinidae
species as genus Rabora and Puntius (Figure 2).

Discussion

FishF1 and FishR1 primers were
successfully able to distinguish CO1 gen from
26 Jambi Cyprinidae species. Comparison of
Jambi Cyprinidae CO1 gene and geneBank data
using BLASTn confirmed 89 - 99% similarity.
It is in accordance with [12]) saying that
similarity among Cyprinidae family was >
85%. Ref [6] stated that COIl gene can produce
a high resolution for species identification as a
standard barcode. According to Herbert et al.
2003 identity of more than 3% showed high
similarity species and this suggests that
bioinformatics databases of CO1 gene
sequences can be used as a global bio-
identification of animals. Consolidation of
bioinformatics  data is  needed  for
implementation through provision of library
genes. In this research there are five species of
the nucleotide base sequence is not yet
available in the NCBI Genebank, i.e. Hampala
ampalong, the signal barb Labiobarbus
fastivus), Luciosoma trinema), Puntius sp
"Harapan", and Rasbora borneensis. These
sequences will be deposited in NCBI Genebank
and Barcodelife. Nucleotide sequences of T (U)
(Puntius and Hampala). Cluster B is composed
two groups (Il and 1V), group I consists of
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= 28.5%, C = 27.1%, 27.4% and A = G =
17.0.%, Closely confirmed with [12] resulting
nucleotide composition of the Cyprinidae
family were T = 29.6%, C = 26.1%, A = 27.4%,
and G = 16.6%. Based on the analysis of
nucleotide variation length 475 bp, there are
283 conserve and 192 variables. This suggests
that these genes are retained from his ancestors
as primitive character (symplesiomorphy) of
59.6%, and the character of derivative
(synapomorphy) of 40.4%. Analysis of
nucleotide variation indicates that there is
difference between the nucleotide compositions
of the family Cyprinidae compared out group
both Channidae and Claridae family.
Nucleotide substitutions family Cyprinidae
with out group occur at 5 sites, that is position
nucleotides 166 (A—G), 185 (G<A), 286
(AoT), 347 (GoA), and 439 (A—C). This
showed that the 5th sites of the nucleotides can
act as the primary identifier of the family
Cyprinidae.

Striuntius lineatus and Striuntius sp of
Harapan Jambi showed high similarity with
Puntius johorensis in GeneBank (99%), those
were phenotypic similar as having longitudinal
striped body. According to Haryono (2005) the
striped Puntius split into four species of all
known the stripped barb Puntius eugrammus.
Ref [8] grouped striped Puntius divided into 4
species, in this case P. eugrammus divided into
three types (P. johorensis, P. gemellus, and P.
trifasciatus, and P. lineatus now call name
Striuntius lineatus. Colour pattern is the main
character to illustrate the differences of striped
Puntius because other morphometric and
meristic characters fail to distinguish the three
species. This indicates that the difference in
colour pattern is not strong enough to
distinguish DNA on striped Puntius group.
There are a monophyletic group in striped
Puntius, in other words P. eugrammus as
ancestor had primitive character
(symplesiomorphy) such as striped however,
each member also has a unique character of
synapomorphy or automorphy characters as the
derivative from different numbers of striped and
colour pattern. However, in this case
automorphy was not able to analyze.

The resulting phylogenetic tree shows that the
Cyprinidae family is divided into two main
cluster consisting of cluster A and cluster B.
Cluster A consists of two main groups (group |
and I1). Group | consist of 8 genera Osteochilus,
Labiobarbus, Barbichtys, Barbonymus,
Crossocheilos, Cyclocheilicthys, Puntioplites
and Puntius. Group Il comprised two genera

three genera, i.e., Parachella, Malayochella,
and Luciosoma, meanwhile group IV consists
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of Rasbora. Genetic distance between cluster A Striupuntius lineatus, whereas cluster B
and B is 0.267 i.e. Striuntius lineatus and between group 11l and group IV was 0.210 i.e.
Rasbora elegans. Genetic distance within Parachella oxgastroides (Bleeker 1852) and
cluster A between group | and group Il was Rasbora borneensis (Bleeker 1860).

0.213 i.e. Labiobarbus occelatus and

Puntioplites waandersii (2)

Puntioplites waandersii (3)

Puntioplites waandersii (1)

Puntioplites bulu (1)

Puntioplites bulu (2)
Barbonymus schwanefeldii (1)
Barbonymus schwanefeldii (2)

Cyclocheilichthys apogon (2)

Cyclocheilichthys apogon (3)

|

Cyclocheilichthys apogon (1)

Anematihcthys repasson(2)
Anematihcthys repasson (1)
Anematihcthys repasson (3)

Labiobarbus occelatus (1)

Labiobarbus occelatus (2)
Labiobarbus occelatus (3)
| Crossocheilos sp (1) I

I Crossocheilos sp (2)

Crossocheilus oblongus (1)
Osteochilus melanopleura (2)

Ostaochilus melanopleura (2)

Osteochilus melanopleura (1) A: Puntlus
Barbichthys laevis (1)
Barbichthys laevis (2)

‘ Labiobarbus fastivus (2)

L 1s fastivus (3)

Labiobarbus fastivus (1)

‘ Osteochilus microchepalus (1)

lOsteoch\lus microchepalus (2)
Osteochilus microchepalus (3)
| Barbodes binototus (1)

=1 1 Barbodes binototus (2)
Puntius lateristriga (2)

L{ Puntius lateristriga (1)
Puntius lateristriga (3)

I Puntiugrus tetrazona (2)

Puntiugrus tetrazona (3)
‘ Puntiugrus tetrazona (1)
Striuntius lineatus (2)
|Pumius Sp harapan I I
‘ Striuntius lineatus (1)
| Hampala macrolepidota (1)
— | Hampala macrolepidota (2)
Hampala ampalong (1)
Hampala ampalong (2)

l Luciosoma trinema (2)

Luciosoma trinema 3

‘ Luciosoma trinema (1)

| Malayochella maassi (1)
I Malayochella maassi (2) I I I

Parachella oxygastroides (1)

L{ Parachella oxygastroides (2) B = Rasbora

Parachella oxygastroides (3)

Rasbora elegans (2)
Rasbora elegans (3)
Rasbora elegans (1)

Rasbora chepalotonia (1)

Rasbora chepalotonia (2)

Rasbora chepalotaenia (1) IV
Rasbora trilineata (2)
4¢ Rasbora trilineata (3)
Rasbora trilineata (1)
Rasbora borneensis(1)
4{ Rasbora borneensis(2)
Rasbora borneensis (3)
_{ Channa micropeltes
Clarias nieuhofii (JF280836) } Out group
0.02

Figure 2. Reconstruction of phylogenetic tree Cyprinidae family using NJ- boostrap 1000x (475 bp)
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In Cyprinidae phylogenetic, there are several new
genus based [9] and [3] i.e. Puntiugrus, Striupuntius,
and Barbodes that originally came from the genera
Puntius. Some of these species are separated into
groups but still within a cluster that cluster A which
represents the genus Puntius. According to Kottelat
1996, the genus Puntius initially split into two genera
Puntius and Puntioliptes, based on different finger
fins. Puntius has weak last fingers of the anal fin,
whereas in the Puntioliptes the last anal flipper finger
was hardened. Furthermore, Puntius genera split
into 3 genera based on scale structure which are
Puntius, Poropuntius, and Barbodes. According to
[3]), Puntius resplit into 6 genera of Puntius,
Desmopuntius, Pethya  Puntigrus,  Striuntius,
Dawkinsia, and Hyselobarbus. Likewise, there has
been a name change in the name of Puntius tetrazona
being Puntigrus tetrazona and name of Puntius
binototus was change to Barbodes binototus, and

Puntius lineatus being Striuntius  linetus.
Phylogenetically, those species are in different
groups.
Acknowledgements

We thank Saefullah and officers from

Biotechnology Laboratory Primate Study Center,
Bogor Agriculture University for their full support
DNA analysis. We also thank to Butet from Faculty
of Fisheries and Marine Science Bogor Agriculture
University for her suggest improving this manuscript.

References

[1] Allen G, Coates D, Kaiola P , and Burgess W. 1990.
Studies on freshwater fishes of New Guinea and
Northern Australia. Western Australian Museum. 206
p.

[2] Froese, R., & Pauly D. Editors. (2013). FishBase. A
global information system on fishes.
http://www fishbase.org/. (last accessed 19  August
2013).

[3] Froese, R., & Pauly, D. Editors. (2014). FishBase. A
global information system on fishes.
http://www.fishbase.org/. (last accessed 18 October
2014).

[4] Haryono. (2005). Morphological Comparison among
Striped Puntius (Pisces: Cyprinidae) from Indonesia.
Biodiversitas 6, 55-58.

[5] Hebert , P., D., Cywinska, A. & Ball, S. (2003).
Biological identification through DNA barcodes. The
Royal Society London 270, 313-321

[6] Hajibabei, M., Singer, G., Elizabeth, C., & Paul, D.
(2007) Design and applicability of DNA barcodes in
Biodiversity monitoring. Journal BMC Biology 5, 1-7

138

[7] Hubert, N., Hanner, R., Holm, E., Nicholas, E., Taylor,
E., Burridge, M., Watkinson, D., Dumon, P., Curry,
A., Bentzen, P., Zhang, April. J. & Bernatchez.
(2009). Identifying Canadian freshwater fishes through
DNA barcode. Journal. Plos One 3, 174-180

[8] Kottelat. M. (1996). The Identity of Puntius
Eugrammus and Diagnosis of Two New Species of
Striped Barbs (Teleostei: Cyprinidae) From Southeast
Asia. The Raffles Bulletin of zoology 44, 301-316.

[9] Kottelat, M. (2013). The Fishes of the Inland Waters
of Southeast Asia: A Catalogue and Core Bibliography
of the Fishes Known to Occur in Freshwaters,
Mangroves and Estuaries. The Raffles Bulletin of
Zoology. An International Journal of Southeast Asian
Zoology 27, P.667

[10] Tan, M. Kottelat (2009). The fishes of Batanghari
drainage, Sumatra with description of six new species.
Journal for Field-Oriented ichtyology 20, 1-96

[11] Kottelat, M., Whitten, A., J., Kartika, S.N. &
Wirjoartodjo, S. (1993). Freshwater Fishes of Western
Indonesia and Sulawesi. Periplus Eds. 293p, 84 plates

[12] Luca, C., Angelica, A., Andrian, L., & Anca, M.
(2008). Phylogenetic relationships of Cyprinidae
(Teleostei: Cypriniformes) inferred from the cox1 gene
sequence. Journal study University  (life science
series) 18, 175-180

[13] Prasanna, K., Akbar, J., Ajmal, K., Murugan, Rozihan,
M. & Jalal K. (2011). Efficiency of universal barcode
gen (Coxi) on morphologically cryptic Mugilidae
fishes delineation. J Trends in Applied Science 6,
1028-1036

[14] Rachmatika I. 2004. Fish fauna of the Gunung
Halimun National Park, West Java. Binamitra. Jakarta.
126 p.

[15] [REKI] Restorasi Ekosistem
Rainforest Sumatra. Bogor P. 6

[16] Sukmono, T., Duryad,i D., Rahardjo, M., F., Affandi,
R. (2013). Ichthyofauna of lowland rainforest waters,
Harapan Rainforest, Jambi. Jurnal Iktiologi Indonesia.
2,161-174.

Indonesia.  (2008.)

[17] Tamura, K., Peterson, P., Peterson, N., Nei & Kumar
S. (2011). MEGA 5: molecular evolutionary genetics
analysis using maximum likelihood, evolutionary
distance, and maximum parsimony methods.
Molecular Biology Evolutions. 28, 2731-2739.

[18] Ward, R., D., Hanner, R., Herbert, D., N. (2009)
Review paper the campaign to DNA barcode all fishes,
FISH-BOL. Journal of Fish Biology 74, 329-356

[19] Valdez, M., lvanova, N., V., Elias, M., Conreras, S,.
& Hebert, D., N. (2009). Probing diversity in
freshwater fishes from Mexico and Guatemala with
DNA barcodes. Journale of Fish Biology. 74: 377-
402. doi:10.1111/j.1095-8649.


http://www.fishbase.org/
http://www.fishbase.org/
http://repository.unej.ac.id/
http://repository.unej.ac.id/

( f LJI l )} The First International Conference on Life Science and Biotechnology
\ 4 ) EXPLORATION AND CONSERVATION OF BIODIVERSITY

International Conferenca on Lifa Sciences and Biatachnoiagy

BROWN PLANTHOPPER POPULATIONS on SOME RICE
VARIETIES

Retno Wijayanti!, Supriyadi?, Sholahuddin®

Plant Protection, Faculty of Agriculture UNS
wienda.96@gmail.com

Abstract

Outbreak of brown planthopper was happened when The Government introduced rice varieties with high
rates production. Previous local farmers grow rice varieties and never outbreak of this pest. To overcome the
brown planthopper attack, government released rice resistance variety of brown planthopper (VUTW).
Research carried out to find out the brown plant hopper populations in some local rice varieties and VUTW.
The study was conducted in Delanggu Klatean starting in January 2015 to July 2015. Rice varieaties were
used Rojolele, Pandanwangi, Rojopusur, Ciherang, Situbagendit, Membramo, and IR 64. Twenty five days
after planting (DAP) , plants were infested with 5 pairs of adult brown planthoppers. Observations were
made every day by noted the age of adults infestation, nymphs age and counting the number of nymphs and
adult were formed. The result showed that the fastest adults death were occurred on IR 64 variety ie 4 days
after infestation (DAI). On Rojolele, adult death were occurred at 12 DAI. All adults died at 19 DAI. Eggs
hatched at 8 DAI and adult emerged 21 DAI. The peak of nymph population was occured at 12 — 18 DAI
with  Membramo variety (348 nymphs) and Ciherang (256 nymphs) higher than other test varieties that
ware relatively similar. Adult arising from Membramo variety was higher than other varieties. The death of
aduts were begun at 29 DALI. This research shows that there were differences of planthopper population and
the age of this pest between the test rice varieties.

Keywords : Brown planthopper, local rice varieties, population

Introduction Indonesia is one of the world's biodiversity
Brown planthopper (BPH), Nilaparvata centers. In the case of rice varieties, there are
lugens Stall. (Homoptera: Delphacidae) is an quite a lot of local varieties that are believed to
important pest of rice crops in rice-producing also have a high genetic diversity of nature as
regions in South Asia and Southeast Asia, well, including the diversity of potential
including Indonesia [4,2]. In Indonesia the first resistance including the diversity of potential
time of BPH attack has happed in 1968 covering resistance to brown plant hopper pest. Local
an area of 52,000 Ha. In 1975-76 year, these varieties of rice that can survive up to now clearly
pests back inflict damage on an area of 242 427 has specific advantages and stress resistant
ha [4], and the highest attack in 1998 reached 14 properties (stress), both abiotic and biotic,
645 ha. In 2010 BPH attack occurred in some because it has adapted to the environment in a
rice-producing areas in Central Java with a total very long period of time. Local rice varieties such
area of 3,340 ha [3]. Based on data from the as Rojolele, Rojopusur and Pandanwangi also has
Department of Agriculture Central Java province certain superior properties as a characteristic as
in 2010, the intensity of the BPH attack has also resistance  to  pests.  Nevertheless, the
increased significantly, which covers 32 065 ha identification of potential local varieties resistant
and 4,149 ha of which have puso (crop failure). to brown plant hopper pest planthoppers to
Brown planthopper attack in 2010 was able to overcome the problems that have not been done.
break-resistant rice varieties planted by farmers. Identification of rice resistant to BPH can be
Planting rice varieties resistant to brown done by knowing the BPH population that was
planthopper (VUTW) is still the main choice of reared in some rice varieties.
farmers and policy makers to control the brown
plant hopper attacks [1,2]. In fact, planting Material and Method
VUTW which has a gene resistant (bph), can be The research was conducted at field
broken resistance in the growing season 3-4 only laboratory of Gita Pertiwi NGO in Klaten Central
[4] because new biotypes of BPH appeared to Java, from January 2015 to June 2015. This
break the resistance of the only regulated by a research used 7 rice varieties such as IR-64,
single gene bph. Ciherang, Membramo, Situbagendit, Rojolele,
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Rojopusur, and Pandanwangi . Each varieties

were replicated by 5 times.

Brown Planthopper Preparation BPH
population was originated from nimfe and adult
collected from paddy crops in Klaten, Central
Java. BPH were reared in 20x20x10cm3 wooden
cage using paddy seedling as died. BPH were
reared to obtain of adult enough to infestation.

Plant Test Preparation Seedling was
conducted in plastic trays for each variety.
Transplanting was conducted when the seedlings
were 20 days old. Rice were planted in a 25cm-
diameter plastic pot filled with paddy soil and
manure in the ratio 1: 1. At of 25 days after
transplanting (DAT), the plants were caged with
mica plastic diameter of 25 cm with a height of
Im.

BPH Infestation BPH infestation was
conducted when the plant aged 25 DAT. A total
of 5 pairs BPH adults were infested on the test
plants. Observation was done every day to
knowing adult (Fo) died, time of nymphs
emerged, number of nymphs, time of adult
emerged (as F1), and number of adult (F1)
emerged.

Results and Discussion

Adults (Fo) death : BPH Adult’s death began
occurred 4 days after infestation (DAI) ie
varieties IR 64. In Rojolele as local varieties,
adults died occurred 12 DAI. In general, an
increase of adult’s death occurred at 12 DAI. All
of adults died occurred at 19 DAI (Fig 1). The
period of BPH adults are about 9-12 days [8]
according to the research results. The difference
in the life of adult in each test varieties can be
used as indicators of the suitability of host plants
as BPH feeding. IR 64 is high yielding varieties
(VUTW) that was knew resistance to brown
planthopper biotype 1, 2, and moderately
resistant to brown planthopper biotype 3.
Membramo  resistance to biotypes 1,2 and
moderately resistant to biotype 3. Ciherang
resistant to biotype 2 3 . Situbagendit is a group
of upland rice can be grown in paddy fields.
Pandanwangi the local varieties are susceptible
biotypes 2 and 3. Meanwhile, Rojolele and
Rojopusur the local varieties that are susceptible
to brown planthopper. BPH adults were able to
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survive on the variety IR 64, showed that BPH
colony Klaten have been able to break the
resistance of this varieties. Based on Balitpa
survey at 2003, some varieties of rice such IR 64,
Ciherang and Membramo were the varieties that
were preferred by farmers and were planted
extensively. According [7], the reaction varieties
of rice in the field against the brown planthopper
after several years may change as IR 64 resistant
to BPH Klaten colony eventually turned into
moderatly resistant.

[1] showed that brown planthopper Klaten colony
has been transformed into biotype 4 so as to
break the resistance of varieties VUTW that is
currently widely grown by farmers.

Based on these observations can be seen,
generally BPH adults able to survive at all a of
rice test varieties (VUTW and local varieties).
This suggests that BPH has been adapted to all
varieties of the test so as to break the resistance.
Nymphs Population : The result of BPH adult
infestation showed, nymphs begin to appear at 8
DAI according to [8] the periods of BPH eggs
are about 8-9 days. This indicates, BPH aduts
immediately lay eggs after were infested. At the
beginning, the most number of nymphs were
showed in Rojolele followed by Membramo
varieties. The peak of nymphs occurred at 13-18
DAI. Of all the varieties tested, the highest
nymph populations were observed at Ciherang
(256 nymphs) and Membramo (348 nymphs). [9],
the last stage of a search by the insect to host is
the host suitability. Host suitability is
characterized by long life cycle, number of
offspring, and the survivorship. The results
showed that BPH Klaten colony able to live in
all varieties tested. The high population in
Ciherang and Membramo showed that both
varieties capable of supporting the needs of BPH.
Situbagendit nymph population was relatively
less than the other varieties. Situbagendit is
upland rice that can be grown in paddy fields
[10]. Nymph population decreased 19 DAI
(Fig.2). This happens because most nymphs have
become adults and some of them died as a result
of the plant dried because it was not capable to
supporting BPH life. All of Rojolele plants died
at 26 DAI. Generally the death of host plants
occurred at 28 DAI. With the death of host plants
means adults formed were not optimum.
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Figure 2. Population of BHP Nymphs on some rice varieties

Adult F1 Population : BPH adults emerged at 21
DAl or 13 days after eggs hatching. [8], the
periods of nymphs is 13-15 days. In all rice
varieties, nymphs succed be adults. The low
adult population in Rojolele accured the plant due
to dry before all the nymphs become adult (Fig
3). Among varieties tested, Membramo showed
the highest adult population followed by
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Ciherang . The lowest adult population showed
on IR 64. Population nymph and adult on
Rojopusur and Pandanwangi were lower than
Ciherang and Membramo that knowing resistant
to BPH biotype 2. Based on the research, IR 64
and Situbagendit fewest number of nymph and
adult generated. Besides that the two varieatas
be able to survive longer than most others.

—&—Pandan Wangi
—i—Situ Bagendit
—#—Rojo Lele
=== R0jO Pusur
== |[R64

=0 Ciherang

=t Membramo

1 2 3 4 5 6 7
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Figure 3. Number of Brown Planthopper adult on Some Rice Varieties
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Abstract

Local durian of Ternate island is a term variations local name durian (Durio zibethinus Murr.) on the Ternate
island. Local durian on the Ternate island has a diverse morphological variations. The purpose of this study was
to analyze the variation of morphological characters 13 of durian local names collected from the island of
Ternate. The research was conducted at three locations: Tobololo, Sasa and Tongole villages from April to June
2013, using descriptive method with purposive sampling. Morphological characters based on the standard IPGRI
which were modified to 59 characters were used in this experiment. Analysis phenetic between durian was
conducted using UPGMA method. At Ternate island, it was found 13 species of local durian which have
various fruit shape, aril color and texture, seed shape, and form of spine. Based on the analysis of 59
morphological characters, a phenetic tree which was constructed showed three main groups of local durian
Ternate namely: group | (local durian Udi and Sina); group Il (local durian Air tege-tege and small Luri); group
111 (local durian Mentega and Gajah kuning).

Keywords : local durian, morphology variation, ternate island

Introduction zibethinus Murr.) This research was expected to be

Durian (Durio zibethinus Murr.) is a plant used as a reference to introduce the types of local
family Bombacaceae from Southeast Asia, durian on the island of Ternate, utilization and
especially Indonesia [2,13]. Durian is also called conservation. The purpose of this study was to
King of fruits and have economic prospects are develop a database of durian diversity by
enaugh good value beside other fruits. Today identifying and characterizing the morphology of
marketing durian has increase from year to year. local durian on the island of Ternate.

Durian is increasingly favored by the public so that
the price of durian fruit growing [1].

North Maluku has the potential diversity of
tropical fruits, one of which is the durian (Durio
zibethinus Murr). Ternate Island is one of the
durian production centers. BPS North Maluku
province (2012) reported that the production of
durian in northern Maluku fairly increased by an
average of 2, 92 tons annually with productive
area’s are: Jailolo, Tidore and Ternate. At Ternate
island it was found 13 species of local durian
which have various fruit shape, aril color and
texture, seed shape, and form of spine. The
variation of durian fruit morphological has to led
the phenomenon of namely many different locally
at any morphological variation durian.

Many studies have been conducted are

Material And Methods

This research was conducted by using
descriptive method of exploration. Sampling
methode with purposive sampling. The experiment
was conducted in three locations: Tobololo, Sasa
and Tongole village from April to June 2013.
Observations focused on 13 morphological
characters durian which has been outstanding for
more than 15 years. Morphological characters
based on the standard IPGRI (1987) modified to 59
characters, namely: habitus, stem diameter, tree
height, color and size of the leaf, stem color and
size, color and size of fruit, colour and shape of
seeds, and form of spines. Analysis phenetic
between  local durian using  dendrogram
construction with UPGMA method.

identified in several places durian diversity using Results Inventory local Durian on the island of
morphological characters durian, includes: in Ternate

Langkahan Aceh [5], in Kasembon the district of Based on the exploration of the types of local
East Java (Utomo, 2011), and in Tanah Datar [14]. durian from the Ternate island it was found that
Inventory and morphological characterization of there were 13 variations of local durian at three
durian (Durio observation point (Table 1.)
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Table 1. The Local Name of Durian at Ternate island

Code Local Name Site Morphological characters of Local Durian from
- - Ternate Islands
pz BE::ZE %gjtzh Abu-abu %gg:g:g _ The _ 13 Ternate local durian can _be
T3 Durian gajah Kuning Tobololo dlstlngmshe_d from each ot_her based on vegetative
T4 Durian Boso Tobololo and generative character (Fig. 1, 2, 3, 4, and 5).
T5 Durian Pare Tobololo
E BE::ZE tﬂuer?tlfggil gzz: Relation;hip _of 13 types local durign_Ternate
T8 Durian Luri besar Sasa Relatlonshlp analysis of 13 variations of chal
T9 Durian Ratem Sasa durian Terngte based on 59 _morphologlcal
. - characters using UPGMA shown in dendrogram
T10 Dur!an A_l_r_tege_—tege Tongole (Figure 1).
T11  Durian Biji mati Tongole
T12  Durian Sina Tongole
T13  Durian Udi Tongole
2(D. GajahA)
1(D. Cmta)
5 (D. Pare)
£ (D. Luri Besar)
L 4 (D. Boso)
6 (D. Mentega)
(D. Gajah K)
9 (D. Ratem)
E— 10 (D. As)
11 (D. Biji Mani)
13(D. Ud)
‘_-—i: 12(D. Sina)
00| 6422 6968 7039 7208 7794 7932 8069 8381 8454 Bas6s 5954 9032 Y
Figure 1.  Dendogram Genetic Relationship of 13 Local Durin (D. Zibethinus) at Ternate Island base of
Morphological Character.
Discussion tege-tege (VL10), Biji Mati (VL11), Sina (VL12)

The ternate island were divided into 3 research
areas : North, South and Central Ternate. From
those areas there were found 13 local varieties of
Ternate durian. In this research the presence of a
durian populations were observed at the altitude of
500-700 meters above sea level (asl). Each area had
different varieties based on the naming by the local
community. From Subdistrict North Ternate
(Tobololo) there were 5 varieties of durian found:
Cinta (VL1), Gajah abu-abu (VL2), Gajah kuning
(VL3), Boso (VL4) and Pare (VL5). From Sub-
district South Ternate there were 4 varieties of
durian: Mentega (VL6), Luri small (VL7), Luri
Besar (VL8), Ratem (\VVL9) found. From Subdistrict
Central Ternate there were 4 durian varieties: Air
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and durian Udi (VL13) found. Durian trees grow
well at altitude of 1-800 meters asl and can grow
optimally at a height of 50-600 meters asl [7]. In its
natural habitat, durian can reacrh the age up to
approximately 200 years. The height of durian tree
ranges from 20-50 meters [10]. The highest durian
tree at the time of the observations was showed by
durian Mentega (V6) 40 meters and the lowest
was showed by durian Biji mati (V11) 19 meters.
In general, durian tree will continue to grow until
the limit of life. Ternate local durian trees in
general has monopodial branches (Figure 1)
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Figure 2. Monopodial branching tree on Local Durian Ternate

Durian is an annual plant that has the type of
growth model of Roux and characterized by the
dominance of stem growth continuous monopodial
orthotrop (continuous growth) [8]. (The shape of

the leaves of the plant durian observed were:
elliptic and oval. Most durian showed the form of
ellipse (Figure 2)

Figur 3: Type of elliptic and oval leaves on Local durian Ternate island

Durian leaf is incomplete because it only consists of
the petiole and leaf blade. Durian leaves has elliptic
to oval-shaped with the base of the stalk and leaves
are round (Hardiantono (1992). There are variation
of the leafe surface of durian. In general, the color
of the lamina is light green and dark green colored.
The leaf color of a plant species can change
according to the circumstances in which it grows
and linked to water and food supplies as well as
irradiation Tjitrosoepomo (2005). The upper leaf
the time of the observations was showed by durian
Mentega (V6) 40 meters and the lowest was
showed by durian Biji mati (V11) 19 meters. In
general, durian tree will continue to grow until the
limit of life. Ternate local durian trees in general
has monopodial branches (Figure 1)
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The shape of the leaves of the plant durian
observed were: elliptic and oval. Most durian
showed the form of ellipse (Figure 2) surface is
generally curved to follow the pattern of the veins,
but there is also a flat or smooth. The lower surface
of leaves of durian has a different color to the
surface upon which predominantly green color.

While the lower surface of the leaf colored
greenish white, beige, brown and brown. Stem
shape by cross-sectional durian is round (teres). In
observation of the color bar, there are four
categories of properties acquired, namely: gray,
brown, dark brown and green moss, but from the
entire sample of dark brown color is more
dominant. The diameter of the largest trunk found.
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Figure 4: The shape and color steam of local durian Ternate

According to Gardner, Pearce and Mitchell 1991 cit
[9] stem diameter will increase in size when the
food needed plants are in adequate amounts. Based
on qualitative properties (surface stem and stem
color) of each accession was found four kinds of
stem durian namely: (1) smooth, (2) coarse, (3)
very rude and (4) scales, to the surface of the stem.
As for the color bars are: (1) gray, (2) Brown, (3)
dark brown and (4) Green moss. Flowers durian can
not be observed for all local durian, is due at the
time of observation, durian were not in the

Fiure 6: Color and Texture flesh local durian Ternate
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flowering period, most of the plants have started to
bear fruit, some of them are waiting for the next
flowering season. Observation of the fruit, there are
3 types of fruits are globose without lobes and
petals, globose with lobes without stamens and
shirts (Figure: 4). The texture of durian flesh meat
locally observed that there are two types: soft and
rough, while the color of the fruit flesh at the local
durian there are 3 colors: white, pale yellow and
dark yellow (Figure 5). The texture and colour flesh
of local durian Ternate  (figure 5).
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Relationship of analysis is used to determine of
relations between plant taxa using morphological
caracter of a plant. Morphological caracter can be
used for the describe the types of relationship
level. The types related have many similarities
from one species to another (Davis and Heywood
1973 cit [9].

Based on the analysis of known dendogram
there are 3 clusters (groups) on the main local
durian Ternate. Cluster | is the cluster with the
highest similarity index and the closest cluster first
found in varieties of VL 12 and VL 13 (durian Sina
and Udi), with the rank of the similarity of 90.32%.
Durian is living in the same habitat that is in the
village District of Tongole Central Ternate. Cluster
Il contained of VL7 and VL10 are durian Luri
small and durian Air tege-tege, with the index of
89.54%. Durian has a different habitat, durian small
Luri at Sasa village located in the South District of
Ternate while durian Air tege-tege at Tongole
Central sub District of Ternate. Cluster |llI
contained VL3 and VL6 are durian gajah kuning
and durian Mentega), with an index of 84.54%.
Same of the case with durian small Luri and durian
Air tege- tege, durian Mentega and durian Gajah
kuning  also different habitats. Statement of
Sitompul and Guritno (1995) in [14,11], plants
need certain environmental conditions are optimum
environmental conditions to fully express its
genetic program. Properties which appear on every
individual is the interaction between genes and the
environment. Local durian Udi and Sina has a high
degree of similarity as a durian that are in the same
habitat, so that the expression of genes and
environment interactions the same.

Qualitative characters that cause these
differences such as branching models, shapes and
colors stem, shapes and colors of leaves, fruits and
seeds. Quantitative characters such as plant height,
length and width of leaves, flowers, fruits and
seeds. Differences between plant morphological
characters in the population durian also influenced
by genetic and environmental ( Indriani et al,
2008). Furthermore, [6] stated that the differences
and similarities beyond the morphological
appearance of a plant species can be used to find
much close relationship. These three main clusters
of local durian population Ternate is contained in a
low range as the geography of the islands with
different environmental factors that are not too

extreme. Morphological variation among local
durian on the Ternate island is not too much
difference.
Conclusion

Based on the research that has been
conducted on the local durian Ternate found 13
local durian morphological variation island of
Ternate. Durian plant morphological variation
observed based on different forms of branching, the
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shape and color of the stems, leaves, fruits and
seeds. kindship analysis based on morphological
characters of the 13 local durian Ternate obtained
three main clusters with the highest degree of
similarity, resemblance rate reached 90.32 % on the
local durian Udi and Sina.
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Abstract

These recent two years, cassava production has been threatened by mealybugs invasion. Cassava mealybugs are
new pest that potentially decrease crop production, especially cassava. One of pest control towards mealybugs on
cassava is using their natural enemies like parasitoids, predators, and pathogens. This research conducted to
discover mealybugs and their natural enemies diversity on cassava crops. This research using direct observation
method with simple random sampling technique applied at four different locations in Banyuwangi. This research
was held on November 2014 until December 2014. The result showed that there are two specieses found at four
defined locations in Banyuwangi. Those two specieses are Paracoccus marginatus and Ferrisia virgata. The
highest diversity index was found at Glenmore, Sub District Glenmore (H’ =2.47) and the lowest diversity index
was found at Sobo, Sub District Banyuwangi (H’ = 1.63). The highest average of P. marginatus was also found
at Glenmore, 28.65; while the lowest average of P. marginatus was found at Secang, 6.5. The highest average of
F. virgata population was also found at Glenmore, 13.6 and the lowest average of F. virgata population was
found at Secang, 1.3. There was only one mealybugs predator found in this research, Hemerobius spp. The
conclusion of this research are that mealybugs’ diversity index was put on medium category and there were two
specieses found, P. marginatus and F. virgata. Mealybugs natural enemies diversity was on low category, with
only one mealybugs predator found from Hemerobius spp species.

Keywords: mealybugs. natural enemies, diversity

Introduction This research has been taken for two months,
Cassava is one of lots important crops for from November to December 2014 at four different
human being, because of their advantage as food, locations in Banyuwangi District. Those four
animal feed, as industrial and bioethanol raw locations are Secang, Kemiren, Sobo, and
materials[1]. In these recent two years , cassava Glenmore. The methods using on this research were
production sustainability was threatened by direct and sample observations. The procedures
mealybugs invasion . Phenacoccus manihoti, taken during this research are sample collection,
Paracoccus marginatus, and Ferrisia virgata are rearing, and natural enemies’ identification.
three mealybugs species attacked cassava crops. Samples are collected by taking some infected
Mealybugs are kind of pest with wide range host leaves from some different plants. Rearing process
such as physic nut, cashew nut, tomato, avocado, was held for 7 to 14 days to trap mealybugs
melon and papaya. Pesticides are the common parasitoids.
mealybugs pest control taken by lots of farmers. Shannon-Wienner index[3] was used to
But the use of pesticides at some defined discover species’ diversity at each locations, with
concentrations will raise some side effect to the equation below :
environment and to the mealybugs natural enemies H’ = -=pi In pi , pi :%i

as well. Considering that pesticides can cause a
resistance, an environmental friendly pest control
for long term is badly needed. One possible
alternative is using their natural enemies, such as
predators, parasitoid or pathogens[2]. This research
conducted to discover mealybugs diversity on
cassava crops (Manihot esculenta Crantz) because
mealybugs is one of some factors that affected
cassava production. This research is also conducted
to discover any mealybugs natural enemies as the
pest control for long term application.

with :

H’ = Shannon Wiener Index

ni = amount of pest observed

N = total amount of all pest caught

Diversity index categorized into three category.
If H” < 1, the species diversity was on low category.
If H'=1 < H* < 3, the species diversity was on
medium category. And if H> > 3, it means the
species diversity was on high category.

Methods
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Sorensen index of similarity[4] was used to
count the species similarity between two defined
locations.

IS = 25 x 100%
A+B

with :
IS = Sorensen index of similarity
A = amount of mealybugs species at locationl
B = amount of mealybugs species at location 2
C = amount of same mealybugs species at
locations.

If index value > 50%, it means species
similarity between two locations compared is on the
high category, and so otherwise, if index value <

both

50% means species similarity between two

locations compared is on the low category. 3.

Result and discussion

The result achieved through this research is
that only two mealybugs species found through this
research. Those two species are P. marginatus and
F. virgata. The amount of P. marginatus caught at
Secang, Kemiren, Sobo, and Glenmore are 130;
250; 173; and 573. And the amount of F. virgata
found at Secang, Kemiren, Sobo, and Glenmore are
26; 47; 61; dan 272. The biggest amount of P.
marginatus and F. virgata was found at Glenmore.
Diversity index at Secang, Kemiren, Sobo, and
Glenmore are 1.80; 1.63; 1.89; 2.47.

Figure 2. Paracoccus marginatus

The highest mealybugs index of diversity was
found at Glenmore with some reason. Glenmore has
the highest population of mealybugs and cassava
crops as the main host observed. Mealybugs
population defined by some factors and host
population is one of them. It explains why the
highest mealybugs index of diversity was found at
Glenmore, the location with the widest field of
cassava crops. Other plants being surround main
host also define mealybugs abundance, and
affecting the species distribution pattern as well.
The distribution pattern of mealybugs was
determined by the values of z, x, dan v. Value for z
achieved by using equation z = (% - v)/ (std/\n). Z

150

value determining the species distribution pattern at
defined locations. If z value is -1.96 > z > 1.96, the
distribution pattern is random one. If counted z is
beyond that value and average point (x) is larger
than diversity value (v), it means the species
distribution pattern is regular pattern. And if the
average point is smaller than the diversity value, it
means the species distribution pattern is the
clustered one[5].

The distribution pattern of mealybugs was
determined by the values of z, &, dan v. Value for z
achieved by using equation z = (% - v)/ (std/Vn). Z
value determining the species distribution pattern at
defined locations. If z value is -1.96 > z > 1.96, the
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distribution pattern is random one. If counted z is
beyond that value and average point (x) is larger
than diversity value (v), it means the species
distribution pattern is regular pattern. And if the
average point is smaller than the diversity value, it
means the species distribution pattern is the
clustered one[5].

F. virgata distribution patterns for all locations
are clustered, except at Kemiren. Clustered
distribution pattern happened when a species is
already settled down at the defined location for long
enough. F. virgata distribution pattern at three
locations showing that this species was already
invaded the locations for years. While why F.
virgata distribution pattern at Kemiren is still on
random pattern which happened when a species is
just fill in the place is that because at Kemiren there
are some other plants that possibly become
alternative hosts for mealybugs attacked cassava
crops. The plants are papaya, tomato, physic nut
and chili pepper. These plants are placed close
enough to the cassava crops, that some mealybugs
migrations are possible to be happened between
cassava crops and the surround plants or otherwise.
It explains why the distribution pattern of F.
virgata at Kemiren is random. P. marginatus
distribution patterns are clustered for all locations
except at Secang. The explanation for this case is
also about the others plants around cassava crops
field. Some plants found surrounding cassava crops
field at Secang are silk tree, eggplants, chili pepper
and papaya which planted randomly close enough
to the cassava crops field as the main observation
objects. Some plants surround cassava crops are
suspected causing the P. marginatus distribution
pattern at Secang is random one. Those plants are
available to be another hosts for P. marginatus
especially papaya plants which are the main host of
P. marginatus. P. marginatus distribution pattern at
other locations are clustered, which means that this
pest is already settled down at those locations
eventhough P. marginatus is a newly attacking
pest. It showed that this pest invasion was quietly
fast through these years.

The amount and diversity of mealybugs species
was also affected by abiotic factors such as
temperature, lights, and rainfall intensity beside
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biotic factors such host and food abundance,
surround plants, and natural enemies being.

Index of similarity of all species found are in high
category, with index value 100%. The mealybugs
species found at four locations are all the same. The
species similarity determined by host similarity and
abiotic factors at the location observed.

Hemerobius spp is the only mealybugs
predator found through this research. There is no
mealybugs parasitoid found at four defined
locations in Banyuwangi District.

Conclusion

There are two mealybugs species found at four
different locations in Banyuwangi District. Those
two species are P. marginatus and F. virgata. The
diversity index of mealybugs are on medium
category for all locations. Hemerobius spp. is the
only mealybug predator found through this research
and there is no mealybug parasitoid found.
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Abstract

The use of botanical pesticides derived from plants has been developed as more safe and
environmentally friendly pesticides. It is also one of the traditional method of controlling pests and diseases that
have long been known by the rice farmers of Indonesia. This research aims to identify the making process of
plants based biopesticides by organic rice farmers (composition and procedures) and the application method
(method of administration, concentration, and time) against the pests that attack the organic rice. This research
was a descriptive research by conducted surveys and interviews with ten of organic rice farmers in four districts
of East Java, which covers Malang (Ds. Sumber Ngepoh Lawang and Kepanjen), Mojokerto (Ds. Kesemen
Ngoro and Ds. Seloliman-Trawas), Jombang (Ds. Pojok Kulon Kesamben and Ds. Ngagri Megaluh) and Madiun
(Ds Kaibon Geger). Data were analyzed by qualitative descriptive analysis. The results showed that each plant
pests were controlled by different plants based biopesticides. The common method of making biopesticides was
by soaking the plants that have been mashed in water, mixed with certain materials for fermentation process and
incubated for a certain period. The method of administration was sprayed the biopesticides at the start of rice
planting until the rice grains. The biopesticides were given once in two weeks and the concentration of which
varies depending on the type of the pests.

Keywords: Local wisdom; organic rice; plants based biopesticides

Introduction

Agro-ecosystems are deemed productive if Various studies have been conducted to utilize
there is a balance between the soil, nutrients, secondary metabolites as biopesticides. For
humidity and organisms that provide good growing example, plants that can be utilized as a pesticide
conditions and sustainable results. The balance can are Tinospora tuberculata, Dioscorea hispida
be achieved through the implementation of organic Dennst, and Pluchea indica L. Tinospora
farming system. Organic farming is an agricultural tuberculata is known to contain a compound
activity without the use of synthetic fertilizers and pikoretin, berberine, and palmatin, which included
pesticides also genetically modified seeds [1]. alkaloid compounds; pikroretosid and tinokrisposid

Eleven districts in East Java have which are a compound glycosides and triterpenoid
implemented organic farming system, especially for compounds [3]. The sap of Dioscorea hispida
rice. On organic rice farming, farmers faced with Dennst is used to treat snake bites and the rest of
the problem of the availability of fertilizers, seeds the processing flour is used as an insecticide [4, 5].
and biopesticides. Pests are often attacked organic Yam tubers toxicity caused by the dioscorin.
rice plants are borers, moths, rice bugs, leafhoppers Pluchea indica L. known to contain alkaloids,
and mice. Farmers have attempted to make flavonoids, phenols hydroquin