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WELCOMING ADDRESS
(CONFERENCES)

The International Conference of Life Science and Biotechnology (ICOLIB) was
organise by Biology department Faculty Mathematic and Basic Sciences, The
University of Jember, Indonesia. This conference has been held biannually at
different venues. The last one, (First ICOLIB) held in Aston Hotel Jember 2015,
Indonesia. Now, we are held the 2" ICOLIB at Panorama Hotel and Resort
Jember, Indonesia. The ICOLIB is a forum for students, researchers, educators,
observers and practitioners from university, research institutions, industry and
general public, policy maker to exchange ideas and latest information in the field
of life science and its application. The theme of the 2" ICOLIB 2017 ‘Integrated
Biological Sciences for Human Welfare’ will underpin the need for
collaboration and cooperation of individuals from a wide range of professional
backgrounds. The scope of the 2™ ICOLIB covers several fields of studies,
namely life sciences, environmental sciences, medical and pharmaceutical
sciences, science of renewable energy, agricultural science and food security. This
conference will also offer opportunities for discussion and sharing as well as
encouraging for international research collaboration. Furthermore, the scientific
articles will be peer-reviewed and published in Serial book volume publish with
Cambridge Scholar Publishing UK. The selected scientific articles in the 2™
ICOLIB will be further reviewed and will also be published in Scopus-indexed
Journal.

The 2" ICOLIB have been fortunate to have Prof. Harald zur Hausen,[2008 Nobel |
[Laureate in Physiology or Medicine|for his discovery of human|papilloma viruses|
causing cervical cancer. Prof. zurHausen and his team has made a breakthrough in
1982 and 1983 when they were able to isolate HPV 16 and HPV 18 as the virus
types responsible for|cervical cancer| Based on these findings, vaccines have been
developed against cervical cancer, one of the most common forms of cancer
among women. This work led to improved methods for predicting which women
are in the risk zone. We are very honoured to present Prof. Harald zur Hausen, as
a keynote speaker, and 6 distinguished scientists as invited speakers.

I sincerely hope that the results of this conference will enable all participating
scientists from all over the world to have the opportunity to exchange knowledge
through lectures and posters.

Purwatiningsih

Chairwoman of The 2" ICOLIB 2017
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PREFACE FROM EDITOR

Welcome to the The 2" ICOLIB Proceedings, Integrated Biological Sciences
for Human Welfare, The theme of this conference reflects our attention
Biological science to support the human welfare across of different of fields and
contexts. Indeed, the 17 contributions in these proceedings—including keynotes,
invited and contributed papers—with authors from at least 6 different countries
showed the great results of Biology.

All the manuscript have been peer reviewed with at least 2 people who
competence with their subjects. It has been a great previlege for being Editor of
the 2nd ICOLIB. Hope these output had a great support for human welfare needs
in many levels. Thus enable all participating scientists from all over the world to
have the opportunity to exchange knowledge through the conferencere.

Sincerely,

Editorial team of The 2™ ICOLIB

Proceeding 2nd ICOLIB, Jember, Indonesia 3


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

[C&LIR S
LA _ % L1 L) Integrated Biological Sciences for Human Welfare

Moy Coranecn oe | Sl o e Do

Contents

ACKNOWIEAGEMENTS ...t e 2
Welcoming Address (CONTFErENCES) .......ecverveiveieeiieie e 3
Preface From EdITOr .........cooiiiiiiiieiccsee e 4
GENEIAl CONTENTS ...ttt 5
General Information for the Participants ..........c.ccocvvvvvniiieienc i 10
List of SUbMItted PAPErS .......cccveviiieieee et 13
Keynote Speaker

INFECTIOUS AGENTS IN BOVINE RED MEAT AND MILK AND
THEIR POTENTIAL ROLEIN CANCER AND OTHER CHRONIC
DISEASES

Harald zur Hausen, Timo Bund and Ethel-Michele de Villiers.................. 15

STUDY ON MOLECULAR MECHANISMS ON PLANT
ARCHITECTURE IN RICE

Chang-deok Han. ..o 16

QUALITY MANAGEMENT IN THAI MANGO SUPPLY CHAINS TO
MEET THE NEEDS OF CONSUMERS: A CASE STUDY OF MANGO
EXPORTING TO JAPAN MARKET

S. Kanlayanarat, C. Watanawan, B. Mathulaprungsan and C. Wongs-Aree 17

THE IMPORTANCE OF N-TERMINAL DOMAIN ON THE POST-
TRANSLATION REGULATION OF SUCROSE-PHOSPHATE
SYNTHASE FROM SUGARCANE (Saccharum officinarum)

Bambang Sugiharto and Widhi Dyah Sawitri............ccccceeieeieiiiiicceee, 18

LONG-TERM CHANGES IN WATER QUALITY IN LAKE BIWA
WITH SPECIAL REFERENCE TO ORGANIC MATTER
DYNAMICS, MICROBIAL ECOLOGY AND DIVERSITY

Shin-ichi Nakano, Kazuhide Hayakawa, Y oshikuni Hodoki,
Yusuke Okazaki, Indranil Mukherjee, Shoji D. Thottathil,

Hiroyuki Takasu, Shohei FUJiNaga..........cccooviiriiiiiiiiieeeee e 19
ECOLOGY, BIODIVERSITY AND HUMAN WELFARE

INOCENCIO E. BUOL JF..uiiiiiicic et 23
Submitted Papers of PartiCipants ...........cccccevveiiieiie e 28

ISOLATION AND BIOASSAY OF PHOSPHATE BIOFERTILIZER

4 Proceeding 2nd ICOLIB, Jember, Indonesia


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

Integrated Biological Sciences for Human Welfare IN_ N L)

waren o Ly Selee s are Do

FOR MAIZE
Anggi Jingga, Sudjana,B, Fitriatin, B.N, and T. Simarmata.................... 29

IDENTIFICATION OF OSMOPHILIC YEASTS ISOLATED FROM
MOLASSES SUGARCANE BIOETHANOL AS STARTER

N. Nurhayati, Bambang Sugiharto’ Ika Fitriyah..............ccccocoeviiiiienennnnnn 35

EFFECTS OF POTASSIUM FERTILIZER AND GIBERELLIN ON
YIELD OF CHILI PEPPER (Capsicum frutescens L.)

Setiyono, Ketut Anom Wijaya, Riza Maisaroh............ccccceovveniiininnnnnn. 44

THE EFFECTIVENESS OF Syzygium samarangense LEAVES ON
HEALING PROCESS OF BURNS BASED ON COLLAGEN

Toyibatul Hidayati, Ain Yuanita Insani, Mega Citra Prameswari,
Novail Alif Muharrom, Arista Prima Nugrahani 51

MICROBIAL MODIFICATON OF GADUNG (Dioscorea hispida
Dennst) TUBER FLOUR THROUGH FACULTATIVE
SUB-MERGED FERMENTATION USING Lactobacillus plantarum

Andri Cahyo Kumoro, Marissa Widiyanti, Ratnawati, Diah Susetyo Retnowati

....................................................................................................................... 54
INCREASING RESISTANT STARCH TYPE 3 OF MODIFIED
CASSAVA FLOUR (MOCAF) USING ONE CYCLE OF
AUTOCLAVING-COOLING TREATMENT FOLLOWED WITH
DEBRANCHING ENZYMES PULLULANASE

Jauhar Firdaus.Achmad Subagio and Erma Sulistyaningsih.---.--eoocooceceee 63

EFFECT OF PROCESSING METHOD AND FERMENTATION TO
ENHANCE QUALITY OF ARABICA COFFEE

Raudah, Zulkifli, Reza Fauzan 68

THE CORRELATION BETWEEN RESISTANCES OF BACTERIA
AGAINST HEAVY METALS AND ITS TOLERANCES TOWARD
ANTIBIOTICS

Rizna Rahmi 74

THE EFFECT OF ENCAPSULATION MATERIAL ON THE
QUALITY OF PROBIOTIC CONTAINING Lactobacillus fermentum

U Kalsum, MF Wadjdi, and DS Damayanti 82

EFFECT OF BIO-ACTIVATOR AND Thitonia diversifolia
ADDITION ON ORGANIC FERTILIZER PRODUCTION FROM

AGAR WASTE
Amik Krismawati, Sugiono dan Enik Sulistiana 90

THE INTENSITY ATTACK OF COFFEE BERRY BORER

Proceeding 2nd ICOLIB, Jember, Indonesia 5


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

[C&LIR S
LA _ % L1 L) Integrated Biological Sciences for Human Welfare

Moy Coranecn oe | Sl o e Do

(Hypothenemus hampei Ferr.) AFTER APPLICATION OF
Acorus calamus L. AND ORGANIC INSECTICIDE IN COFFEE
PLANTATION

Purwatiningsih, Azizah, Bayu Laksa S.E.P. 99

ENFLEURATION AND CHARACTERIZATION OF ESSENTIAL
OIL FROM CANANGA ODORATA

Ika Oktavianawati, Shella Ariska Susianti, Lailatul Nurfadila, |

COMPOSITE OF ZEOLITE AND ARROWROOT STARCH BASED
HYDROGEL AS MATRIX FOR CONTROLLED RELEASE
AMMONIUM SULFATE FERTILIZER

Achmad Sjaifullah, I Nyoman Adi Winata, Lia Zakiatal Faidza 111

THE EFFICACY OF BIOLOGICAL CONTROL AGENTS OF
Heterorhabditis sp. AND Serratia sp. TO THE

POPULATIONS OF Nilaparvata lugens AND Scirpophaga incertulas PESTS
ON RICE PLANT IN PANCAKARYA VILLAGE, JEMBER

Sheila Ameliasasty, Didik Sulistyanto, Purwatiningsih 118

ANTIBACTERIAL ACTIVITY OF Averrhoa carambola L. AGAINTS

METHICILLIN RESISTANT Staphylococcus aureus (MRSA)
Yunita, Risa Nursanty, 122

CHARACTERIZATION OF TERRESTRIAL SPORES FERN

PLANTS FROM WILDLIFE HIGHLAND "YANG" THE

ARGOPURO MOUNTAIN

Dwi Setyati, Fuad Bahrul Ulum, Aswar Anas 125

DIVERSITY OF JUVENILE AND SMALL FISH IN MANGROVE
WITH DIFFERENT ROOT TYPES IN LABUHAN COASTAL

SEPULU - BANGKALAN

Farid Kamal Muzakki, Dian Saptarini, Acib Setia Ibadah 130
INBREEDING EFFECT ON VIABILITY

OF Drosophilla melanogaster Meigen. FROM WILD TYPE

Fitri Arifatul, Susantin Fajariyah, Rike Oktarianti 138

THE UNSATURATED FATTY ACID CONTENT

IN RED KIDNEY BEANS (Phaseolus vulgaris L.) TEMPE
NOEI IMAMAN, SISWANTO ......uveiiesisrssrsssssssssesssssssssssssssssssenssssssssssssssssasssssssons 140

THE EFFECT OF NATRIUM METABISULPHIT (NayS;0s)
EXPOSURED ON BALB’C MICE LIVER HISTOLOGY
Eva Tyas Utami, Lia Risqi Arisandi, Hidayat Teguh Wiyono.................... 144

6 Proceeding 2nd ICOLIB, Jember, Indonesia


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

Integrated Biological Sciences for Human Welfare IN_ N L)

¥ Covaneca oo Ly Selee s aee Do

DECOMPOSITON OF COFFEE PULP UNDER SOLID STATE
FERMENTATION BY Aspergillus VT12

Syafiq Ubaidillah, Nur Halimah Kurniawati, Rudju Winarsa, Siswanto,

Kahar MUZAKNAT..........cooooenisserssssssirssessseeesesssssssessssssssssensssnssesssesssssnssss 149

NEGLECTED ZOONOTIC-PARASITES ARE CIRCULATED IN

RAT POPULATION IN CODE RIVERSIDE, YOGYAKARTA

Penny Humaidah Hamid, M. Kurniawan, Dwi Priyowidodo, Siti Isrina OS
..................................................................................................................... 155
FAR FIELD METHOD FOR THE EVALUATION OF TROPICAL
TUBER PROPERTIES

Onny Setyawati, Mochammad Rif an, Panji Branjangan, Nanang

Sulistiyanto, R. Arief SEtyawan ... 159

CLIMATE CHANGE IMPACT TOWARD FISHERIES CATCH

IN EAST JAVA: FISH DIVERSITY IN TUBAN

Nova Maulidina Ashuri, Dewi Hidayati, Zainul Muttagin, Alfian

Amrullah, Salman Al Farisyi, Dwi Oktafitria.......................oooenn 164

MUNG BEAN SPROUTS FLOUR (Vigna radiate L.) AND CORN
SPROUTS FLOUR (Zea mayz) AS MODIFICATION OF FORMULA
WHO 75 FOR MALNUTRITION CHILD WITH LACTOSE
INTOLERANCE

Nita Maria Rosiana, Arisanty Nur Setia Restuti, Desy Hairul Alfikri....... 169

PARASITOLOGICAL AND MOLECULAR

CHARACTERIZATIONS OF CHRONIC LYMPHATIC FILARIASIS
PATIENTS IN PROVINCE OF ACEH, INDONESIA

Muhsin Muhsin, Tjut Mariam Zanaria, Rachmat Hidayat, Safarianti,

Maryatun, Fong Mun YikK.........ooooiiiii e 177

CHARACTERISTICS OF SALTED CATFISH (Pangasius
hypophthalmus) WITH SALT CONCENTRATION VARIATIONS

AND TIME OF FERMENTATION

Merkuria Karyantina, Yustina Wuri Wulandari, and Fitri Kharismawati.... 183

IMPROVEMENT ON IN-VITRO EFFECTIVITY OF IBUPROFEN
SOLID DISPERSION ON TRANSDERMAL PATCH

FORMULATION

Budipratiwi Wisudyaningsih and Lidya Ameliana.............................. 188

BIODIVERSITY LOSS IN LAKE TOBA ECOSYSTEM
EriKa Pardede. . ..o 192

Proceeding 2nd ICOLIB, Jember, Indonesia

7


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

[C&LIR S
LA _ % L1 L) Integrated Biological Sciences for Human Welfare

Moy Coranecn oe | Sl o e Do

ANTIFUNGAL POTENCY FROM WALUR (Neonauclea
gigantea (veleton) Merr.)
Enih Rosamah, Enos Tangke Arung, Freddy R. Siahaan...................... 197

MODELING GAMLSS WITH PENALIZED SPLINE SMOOTHING
USING INTERACTIVE WEB
Anton Satria Darmawan, Dian Anggareni, and | Made Tirta................. 201

1D MAGNETOTELLURIC MODELING AT TIRIS GEOTHERMAL

AREA USING RECURSIVE FORWARD MODELING
Agus Suprianto, Supriyadi, Nurul Priyantari, and Rini Pujiastuti ............ 212

OPTIMATION OF PALM EMPTY FRUIT BUNCH AND PALM
KERNEL SHELL BIO-BRIQUETTES CHARACTERISTICS USING
RESPONSE SURFACE METHODOLOGY

Zahra Fona g, .......... W .. WS . ... . YNN . ... ... 216

THE RELATIONSHIP OF PIPERACEAE BASED ON
MORPHOLOGICAL CHARACTER OF VEGETATIVE ORGAN IN
MERU BETIRI NATIONAL PARK JEMBER EAST JAVA

Azizatul Hikmah dan Dwi Setyati.............cooiiiiiiiiiiiiiia, 223

ANTI-INFLAMMATORY EFFECT OF ARABICA COFFEE EXTRACT
(Coffea Arabica L.)
Avrita Dewi Nugrahini, Kosuke Nishi, Takuya Sugahara........................ 228

MAMMARY GLAND HISTOLOGY OF SWISS WEBSTER MICE (Mus
musculus L) OVARIECTOMY AFTER SOYTEMPEH FLOUR EXTRACT
EXPOSURE

Mahriani, Riza Oktaviana, Eva Tyas Utami..........cccceoevvevviieniieeniieeeeeen 233

THE EFFECTS OF METHOXYCHLOR ON EPIDIDYMIS STRUCTURE
AND THE QUALITY ON MICE SPERMATOZOA (Mus musculus L)
Susantin Fajariyah and Mahriani...........ccccccceeeiiiiiiieciiie e 239

List Of PartiCIPANnTS........c.ueeeiuiieeiieeeiieeciieecite ettt e evee e eree e evee e sreeeeneas 245

8 Proceeding 2nd ICOLIB, Jember, Indonesia


Syafiq
Typewriter
245

Syafiq
Rectangle

Syafiq
Typewriter
MAMMARY GLAND HISTOLOGY OF SWISS WEBSTER MICE (Mus 
musculus L) OVARIECTOMY AFTER SOYTEMPEH FLOUR EXTRACT 
EXPOSURE
Mahriani, Riza Oktaviana, Eva Tyas Utami................................................... 233

Syafiq
Typewriter
THE EFFECTS OF METHOXYCHLOR ON EPIDIDYMIS STRUCTURE 
AND THE QUALITY ON MICE SPERMATOZOA (Mus musculus L)
Susantin Fajariyah and Mahriani..................................................................... 239

Syafiq
Typewriter
List of Participants.......................................................................................... 245 

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

Integrated Biological Sciences for Human Welfare IN_ N L)

" 1 Covaneca oo LIy Seiee s aee Do

General Information for the Participant

Registration Information
Conference Venue

The venue for the conference is the Panorama Hotel, Jember, East Java, Indonesia

Registration

Registration includes:

2"1COLIB Abstract Book

ID Card

Document Bag

Refreshment (coffee & tea) during the conference day
Buffet Lunch

X3

%

R/
0.0

R/
0.0

7
0'0

R/
0.0

ID Card

Participants are requested to display their ID Card during the conference for entry
to scientific sessions, melas and the wellcome reseption. Please also show the 1D
Card to committee before transportation to the conference venue.

Instruction for the Moderator

Please ensure that the sessions and speaker presentations are kept stricly on time

Instruction for Speakers (Keynote Speaker and Oral Presenter)

Speaker are requestes to submit their presentation to staff in the audio-visual
room at the least 1 hours before each presentation, then upload and ensure that the
proper presentation is in the computer provided

45 minutes have been allocated for each keynote speakers (please allow time
within this period for answering the questions)

Free oral presenter will last 10 minutes only (please allow time within this period
for answering questions)

Please be aware that the above times must be strictly adhered to

Instructions for Poster Presenter

Poster presentations will be located in the front of the conference space along the
second floor.

Poster will be display throughout the conference, and presenters are responsible
for putting them and removing them.
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DECOMPOSITON OF COFFEE PULP UNDER SOLID STATE
FERMENTATION BY Aspergillus VT12

Syafiq Ubaidillah, Nur Halimah Kurniawati, Rudju Winarsa, Siswanto, Kahar Muzakhar*

Biology Department, University of Jember
Kalimantan Street 37, Jember 68121, Indonesia
*Corresponding Author; kaharmzk@unej.ac.id

Abstract

In coffee bean processing more than 40% coffee pulp hemicellulose wastes were produced with
high C/N ratio so that difficult to decompose. An isolate Aspergillus VT12 can grew well and
produced extracelluler enzyme during solid state fermentation on coffee pulp substrate based. The
enzyme was observed actively breakdown or degrade coffee pulp substrate and released reducing
sugars. The optimum activity of crude enzyme in pH 5 at 35°C. At 18 hours incubation, the crude

enzyme had hydrolysis eficiency 1.49 %.

Keyword: Aspergillus VT12, coffe pulp, solid state fermentation

1. Introduction

Coffee pulp is abundant agricultural
waste in Indonesia. In every coffee
processing will be produced less more 40 %
coffee pulp [1]. In 2012, Indonesia produced
about 336 tons coffee pulp from total
capasity coffee production about 748 tons
[2]. Coffee pulp has contain compounds of
caffeine, tannins and polyphenol that show
toxic effects on the environment [3]. In
Addition, Coffee pulp also has a high C/N
ratio namely less more 57.2 which cause
this agricultural waste takes long time to
decompose naturally [4]. So, for those
reason, coffee pulp is very potentially to
cause pollution. However, coffee pulp has
some potensial material as well such as
cellulose (18,65 %), hemicellulose 0,98 %
nad lignin 12, 25 % [5].

The coffee pulp waste treatment can be
helped using microorganism. Microorganism
such as bacteria and fungi as a decomposer
agent has some benefits, such as need little
time to grow and has a cheap production
cost relatively. Genus Aspergillus is a genus
of filamenteous fungi which can decompose
organic material from natural resource.
Arpesgillus VT12 can produce selulase
extarselluler enzyme to break
polysaccharides chain in the CMC and
TKKS substrats [6]. For this reason, need to
further study about activity of Arpesgillus
VT12 extraseluler crude enzyme to
decompose polysaccharides contens in the
coffee pulp.

2. Materials and Methods

Alkaline extract substrat of coffee
pulp

A total of 100 grams of coffee pulp
powder with water content of less than 1 %
were mixed with 80 g NaOH 2 M and
dissolved in 1000 ml distilled water. The
resulting mixture is then homogenized using
a magnetic stirrer for 24 hours. After 24
hours, the pH of the mixture was adjusted to
reach 7 by adding a solution of acetic acid
(CH3;COOH) little by little. After the pH to
7, followed by filtering the mixture with a
filter paper to be taken filtrate. Then added
97 % ethanol with ethanol filtrate ratio is 6
:4. The resulting mixture is centrifuged and
taken it pellet and dried at 50 °C.

Optimization of the production of

enzymes

1 ml suspension of Aspergillus VT12
containing 4,2 x 10" spora/ml into 10 grams
of coffee pulp substrate and then incubated
at 30°C for 7 days and continued harvesting
enzymes begin day 1 to day 7. Enzyme
harvesting is done by adding 20 ml of
distilled water containing 1 % NaCl and 0.1
% Sodium Azide and shaker 10 rpm for 12
hours then filtered using filter paper. The
filtrate centrifuged at a speed of 800 rpm for
10 minutes [14, 15]. Supernatant was taken
and tested the it activity using Somogyi-
Nelson method.
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Large -scale production of crude

enzyme.

A total of 20 ml suspension of
Aspergillus VT12 containing 4,2 x 10’
spora/ml added into 200 grams of coffee
pulp substrate, and then incubated at 30 °C
corresponding optimum incubation time of
enzyme production. Harvesting is done by
adding 20 ml of distilled water containing 1
% NaCl and 0.1 % Sodium Azide and
dishaker 10 rpm for 12 hours then filtered
using filter paper. The filtrate centrifuged at
a speed of 800 rpm for 10 minutes.
Supernatant was taken and tested using
Somogyi — Nelson method.

Stability and Optimum pH

PH stability test is divided into 2 test, test
X and Y. A total of 500 mL mixed enzyme
buffer 50 mM pH varisi (3 ;3.5;4;45;5;
55;6;6,5;7,75,8). While the Y test,
enzyme treated using sterile distilled water
of 500 mL of an enzyme that is mixed using
500 mL sterile distilled water. Then, Each
mixture is incubated 4 hours at 37 ° C and
reducing sugar testing methods Somogy
nelson using coffee pulp substrate 0.5 % and
500 ul enzyme . In the determination of the
optimum pH, 500 mL of coffee pulp
substrate 0.5% pH 5 60 mM were incubated
at 37 ° C for 20 minutes and were divided
into 2 groups: test and control. In the test
group added 100 mL of crude enzyme in 50
mM buffer pH variations and incubated at
37 ° C for 2 hours. Then added 0.5 ml of
reagent Somogyi. While the control group,
after incubated 20 minutes then passed back
incubation at 37 ° C for 2 hours. After it was
added 0.5 ml of Somogyi reagent and 100
mL of crude enzyme in 50 mM buffer pH
variations. Each then homogenized with
vortex engine. Once homogeneous, the
solution is heated in a water bath for 15
minutes. Once cool, Nelson reagent solution
was added 0.5 ml and 2.5 ml of distilled
water and then, mixed with vortex engine.
Each of these is taken into a 1 ml eppendorf
and centrifuged at a speed of 800 rpm for 10
minutes. The supernatant is taken and the
reduction of sugar measured with a
spectrophotometer wavelength of 500 nm as
much as 2 repetitions. Reduction sugar test
results are compared with standard glucose
curve that had been made previously.

Stability and

temperature

Temperature stability test is divided into
2 test, X and Y. 500 mL to 500 mL of
enzyme in buffer in 50 mM buffer pH
optimum at X incubated test using
predetermined temperature variation that is a
temperature of 30 °C, 35 °C, 40 °C, 45 °C,
50 °C, 55 °C, 60 °C, 65 °C and 70 °C,
while the Y test, 500 mL to 500 mL of
enzyme in buffer in 50 mM buffer pH
optimum directly tested shortly after being
taken from the place storage at -20 °C. Test
X performed with reducing sugar analysis
using Somogyi - Nelson method using soft
leather substrate coffee fruit 0.5 % and 500
ul enzyme. After reducing sugar known test
through X and Y, then the specified percent
of the enzyme activity by comparing the
results of reducing sugar X and Y. In the
determination of the optimum temperature,
500 mL of coffee pulp substrate 0.5% pH
optimum of 60 mM were incubated at 37°C
for 20 minutes and were divided into 2
groups: test andcontrol. In the test group
added 100 mL of crude enzyme in buffer 50
mM pH optimum and incubated at a
temperature variation of 30 °C — 70 °C for 2
hours. Then added 0.5 ml of reagent
Somogyi. While the control group, after
incubated 20 minutes then passed back to
the variation of incubation temperature of 30
°C - 70 °C for 2 hours. After it was added
0.5 ml of Somogyi reagent and 100 mL of
crude enzyme in 50 mM pH optimum. Each
then homogenized with vortex engine. Once
homogeneous, the solution is heated for 15
minutes. Once cool, Nelson reagent solution
was added 0.5 ml and 2.5 ml of distilled
water and then homogenized with vortex
engine. Each of these is then taken into a 1
ml eppendorf and centrifuged at a speed of
800 rpm for 10 minutes. The supernatant is
then taken and the reduction of sugar
measured  with a  spectrophotometer
wavelength of 500 nm as much as 2
repetitions. Reduction sugar test results are
then compared with standard glucose curve
that had been made previously.

optimum

7-8 August 2017: Jember, Indonesia 149


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

[C&LIB
IN_ & L4 L) Integrated Biological Sciences for Human Welfare

1TRE SN Covaneea oe LIy Selee oo ave Dowevwlogy

Coffee pulp hydrolysis
optimization by Aspergillus sp.
VT12 extraseluler enzyme

The aim of this method to determine the
highest activity of Aspergillus sp. VT12
extracellular enzymes in decomposing
coffee pulp waste. A total of 2.5 grams of
coffee pulp substrates added into 50 ml
crude enzyme and added 500 ul Na Azide 1
%, incubated at 37 °C for 72 hours.
Sampling for the reduction of glucose testing
is done by taking 1 ml micture between
substrate and enzyme at the incubation time
0,6, 12, 18, 24, 30, 36, 48, 60 and 72 hours .
Each sample is tested the reducing sugar by
Somogyi - Nelson method. Efficiency

hydrolysis was calculated using the formula

Yreduction sugarswas produced

hydolysis efficiency = x100%

Y polysaccharides substrats

3. Results
Optimization of Aspergillus sp.
VT12 extraseluler enzyme

production

Enzyme produstion time was known at
4-5 day with reduction sugar less more 1,
122 ug/ml and 1, 127 um/ml (figure 1).

1.20
115
110 |
1.05
100 +
0.95 +
090 |
0.85
0.80
0.75 3
0.70

Reduction sugar (ug/mi)

Figure 1. Curve of enzyme production time

[7] said that high relative activity of
Asperigillus sp. selulase enzyme was
obtained after stationary phase at 4 day
fermentation . The relative activity decrease
at 6nd day to 7nd day, this is happen because
Aspergillus sp. VT 12 use a simple carbon
source from the break of polysaccharides
chain in the coffe pulp. [8] in his research on
the influence of several carbon sources on
the growth of fungi, said fungi will tend to
utilize a simpler carbon source first.

150

Stability and Optimum of pH

Crude  extaselluler  enzyme  of
Aspergillus sp. VT 12 has a stable activity at
range pH 3,5 -7 with % activity less more
85-95 % and the optimum ph was obtained
at 5 with 1,2 ug/ml reduction sugars (figure
2).
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Figure 2. Curve of stability and optimum pH
The enzyme has a structure wich very Stability and Optimum of
sensitive to changes in pH. Too acidic pH or Temperature

too alkaline will cause ionization of the
active site of enzymes that will reduce or
even inhibit the enzyme activity. Enzyme
activity increases concurrently increase in
the pH of the environment until it reaches its
maximum activity or pH optimum, then fell

Based on the analysis of the Aspergillus VT
12 extraselluler enzyme, known that
stabilityof temperature at range between
30°C-50 °C and the optimal of temperature
at 35 °C with 0,9 ug/ml reduction sugars

" figure 3).
back when the pH the more alkaline (fig )
environment [9].
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150 | pros £
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Figure 3. Curve of stability and optimum temperature

The enzyme basically can be a pure protein,
or is the result of a combination of proteins
with other chemical cluster [10]. Such as
proteins, enzymes also have a high
sensitivity to temperature. The temperature
is too low will reduce or even stop their
activities, while the temperature is too high
will denature or destroy most enzymes [10].
In the structure of enzymes, there are part
thermosensitive easily denaturation when
exposed to temperatures above an area of
stability, even if any chemical reaction can

be increased concurrently increase in
temperature to some extent [9]. [11] said that
the genus Aspergillus such as Aspergillus
niger has a temperature range of
approximately between 6 °C- 47 °C and
automatically influence the temperature
range in which the enzymes produced work.
Based on the above crude enzyme known
that Aspergillus sp. VT12 is belong to
mesophilic species [12].
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Coffee pulp hydrolysis by Aspergillus sp.
VT12. The highest hydrolysis activity was
obtained at 18 hours incubations with

hydrolysis efficiency 1,49 % and less more
750 ug/ml of reduction sugars (figure 4).

1.60

1.50

1.40
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1.20

% hydrolysyis efficiency

1.10

1.00

800.0
7500 =
<
7000 3
6500 32
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()]
550.0
500.0
18 24

Figure 4. hydrolysis curve of coffe pulp using Aspergillus VT12 extracelluler enzyme

For curve above show that the relative
activity increase at 3 hours and begin to
decrease at 5 hours. This is happen may
cause the anzyme break a simple substrat
first, and then more complex substrats. This
mechanism can produce a inhibitor molecul
which stop its own syntesis, in this case
cellulase. According to [13] mentioned that
the presence of metabolites such as glucose
products will inhibit the enzyme activity
lignoselulolitic particularly cellulose
degrading manner allosterik attached to the
side so that the active enzyme can no longer
occupied by the substrate.

4. Conclusion

Based on the our research was obtained
that the optimum activity was obtained at pH
5 with temperature 35°C and incubation time
at-18. The eficiency value of hidrolysis is
149 %. The Aspergillus sp. VT12
extracelluler enzyme has stable pH between
3.5 -7 and stable temperature at range 30 °C
to 50 °C.
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