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Abstract. Pheretima sp is an earthworm from the Oligochaeta group found mostly in Java. The
characteristics has segments reaching 95-150 segments. Clitellum is located in segment 14-16.
The body fluids contain protein, amino acids and various enzymes. The purpose of this study
was to determine the composition of bioactive compounds and evaluate antibacterial activity.
The method used was maceration, antibacterial test against Salmonella typhi and GCMS
analysis to identify bioactive compounds. Antibacterial test showed the inhibition zone
diameter ranged from 15 to 20 mm. The identification of bioactive compounds is based on the
percentage area, percentage peak height, retention time, molecular weight and pharmacological
action. GC-MS analysis showed the presence of 50 peaks of compounds. Bioactive compounds
which are antibacterial are 1) Nitrogen oxide (N20) (CAS) Nitrous oxide with an area 2.03%,
height 7.36%, retention time 1.361, molecular weight 44.013 g/mol; 2) Acetic acid (CAS)
Ethylic acid with an area 17.02%, height 29.03%, retention time 1.789, and molecular weight
60.05 g/mol; 3) Butanoic acid, 3-methyl- (CAS) Isovaleric acid with an area of 3.27%, height
2.04%, 3.456, molecular weight 102.13 g/mol; 4) 1,2-Benzenedicarboxylic acid, diethyl ester
(CAS) with an area 0.95%, height 1.32%, retention time 36.306 and molecular weight 222.24
g/mol.

Keyword: antibacterial, GC-MS, Pheretima sp, Salmonella typhi, bioactive compound.

1. Introduction

Typhoid fever cases are still a public health problem with as many as 22 million cases per year in the
world and causing 216,000-600,000 deaths[1]. In 2008, the number of typhoid fever sufferers in
Indonesia was reported at 81.7 per 100,000 population, with the distribution according to the age
group of 0.0 / 100,000 population (01 years), 148.7 / 100,000 population (2—4 years), 180.3 / 100,000
(5-15 years), and 51.2 / 100,000 (>16 years). This data shows that most sufferers are in the 2-15 years

age group. The

results of case studies in major hospitals in Indonesia show a tendency to increase the

number of typhoid cases from year to year with an average morbidity of 500 / 100,000 population and
mortality estimated at around 0.6-5% [2]. Efforts to control transmission have been carried out by the
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government with prevention and treatment. Prevention in the form of vaccination is less efficient and
there are contradictions. Treatment with antibiotics still causes relapse and resistance [3].

Microbial resistance to drugs occurs due to genetic changes and is followed by a series of
selection processes by antimicrobial drugs[4]. The mechanism of inhibiting pathogenic bacteria by
producing cytotoxic and antibacterial compounds from extracellular product. The antibacterial
compound will damage bacterial cell wall and causes bacteria dead [5]. So that the use of Pheretima
javanica earthworm extract can be used as an alternative treatment in the prevention and treatment of
Salmonella typhi infection.

Pheretima javanica is an earthworm from the Oligochaeta group that is commonly found in
Java. The characteristics of the Pheretima javanica earthworm have a mouth on the anterior part of the
first segment and anus on the posterior segment reaching 95-150 segments. The annular clit is located
in segment 14-16[6]. Earthworms respire through their skin and their digestive system occurs
throughout their body. Its transport system consists of coelomic fluid which moves in the coelom with
a simple closed circulatory system[7]. Several studies have also proven the antibacterial power of the
protein extract of the earthworm Pheretima sp.

The fluid from the coelom in earthworms has an antimicrobial activity. Coelom fluid in
earthworms contains active compounds that have biological activity in the form of antibacterials. the
contents of the coelom fluid in the form of enzymes and proteins. the liquid is able to inhibit the
growth of several pathogenic bacteria. therefore earthworm extract can be used to kill certain
pathogenic bacteria. Bioactive compounds are used to control bacterial growth in order to prevent the
spread of disease and infection. Antibacterial protein mechanism by creating pores and inhibiting cell
wall synthesis inhibits the integrity of bacterial cell wall permeability, inhibits enzyme action, and
inhibits the synthesis of nucleic acids and proteins, so that the bacterial cytoplasm is exposed to the
external environment and disrupts the activity inside bacterial cells and causes death [8].

Bioactive compounds are compounds that have various benefits for human life. This compound
is found in both animal and plant bodies. Some of the benefits include being antibacterial, antioxidant,
anti-inflammatory and anti-cancer. Antibacterial is a drug or chemical compound that is used to kill
bacteria, especially bacteria that are harmful to humans or pathogens [9].

2. Method

2.1. Preparation and extraction

The research method begins with the selection of Pheretima javanica material by identifying it at the
Biology Laboratory of the Faculty of Teacher Training and Education, University of Jember.
Identification by looking at the characteristics of organs such as the number of segments, the location
of the clitelium on the segment, body color, number and location of the seta, mouth shape and body
shape. Identification using reference to Gates' identification book (1947).

Earthworm extracts are made by selecting healthy and mature earthworms Pheretima javanica.
After cleaning with distilled water, it is weighed and then extracted with 70% ethanol as solvent.
Before extraction, the earthworms are dried in the sun to dry. Extraction was carried out by means of
worms in an oven until they reached constant dryness, a mixture of earthworms with 1: 3 solvent in a
blender, then macerated by soaking in solvent for 24 hours in a shaker in a place that is protected by
light. After that it is filtered and the filtration results are evaporated using a rotary evaporator to
evaporate the remaining solvent, so that a thick extract is obtained[10].

After the extraction process, the next step is an antibacterial test to determine the activity of
bioactive compounds that can inhibit the growth of Salmonella typhi bacteria. The steps of the
bacterial activity test were carried out aseptically by providing three test tubes each containing 20 mL
of liquid media. In each tube, 100 pl of Salmonella typhi was added then vortexed and then poured
into a sterile petri dish and then allowed to solidify[11].

2.2. Antibacterial activity test
Antibacterial test on earthworm extracts was carried out after the agar medium solidified then three
wells were made using a pipe molding. Then each well was filled with earthworm extract, positive
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control solution with chloramphenicol and a standard solution of distilled water each of 1000 ppm.
Petri dish is stored in an incubator for 24 hours at 370C. Furthermore, observing and measuring the
formed inhibition zone[12]. The earthworm extract was then analyzed for bioactive compounds that
act as antibacterial by using Gas Chromatography Mass Spectrum.

2.3. Gas Chromatography Mass Spectrum (GCMS) Analysis

This study used GC-MS chromatography. Gas Chromathography-Mass Spectrometer is a combination
of analytical methods between GC and MS to identify different compounds in sample analysis. There
are two main blocks in the GCMS instrument, namely GC and MS. GC uses a capillary column which
depends on the column dimensions (length, diameter, film thickness) as well as the nature of the
phase. The different chemical properties between the different molecules in a solution can be
separated by passing the sample along the column. The 70% ethanol earthworm extract was injected
into the injector so that it turned into steam and scanning was carried out for 1 hour[13]. The gaseous
sample is carried gas by the carrier gas with a constant flow rate towards the separation column. The
sample components will separate as they pass through the column due to differences in the absorption
of the stationary phase in the cell components[14]. When the instrument is running, the computer
generates a graph of the signal called a chromatogram. Each peak in the chromatogram represents the
signal generated when a compound is eluted from the gas chromatography column into the detector.
Before analyzing the extracts using gas chromatography and mass spectroscopy, oven temperature, gas
flow rate were used and the electron gun was programmed initially.

3. Result and Discussion

3.1 Extraction

Earthworm identification is done by observing the morphological characteristics of worms. 200 grams
of earthworms after oven at 50°C for 90 minutes obtained a dry weight of 35.841 grams. The dried
earthworm was then crushed and obtained 34 grams of implisia. The decrease in weight of the
earthworm powder produced can be caused by it being scattered and still stuck in the blender. The
earthworm powder was then macerated with 70% ethanol (1: 3) solvent for 24 hours using a shaker
with a speed of 100 rpm. The ethanol 70% solvent is a polar solvent used in this study because it has
the ability to radiate with a wide polarity ranging from nonpolar to polar compounds. Extraction by
maceration was chosen because it does not need heating so that the active compounds in the sample
are not damaged. The result of maceration is filtered and the filtrate is concentrated using a rotary
vacuum evaporator with a water bath temperature of 50°C, a vacuum of 25 rpm and a speed of tube 3,
until a thick extract is obtained. The results of the concentration in an oven at a temperature of 50°C
were obtained by extracting a weight of 0.536 grams.

3.2 Antibacterial activity test
Antibacterial activity test was carried out on Salmonella typhi bacteria, the results of the bacterial
activity test showed an inhibition zone as shown in figure 1.

'i\\}f :

Figure 1. Inhibition zone results of Salmonella typhi antibacterial activity test, (a) Test solution:
Pheretima javanica extract; (b) positive control: chloramphenicol; (c) negative control: distilled water
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The bacterial activity test was carried out with three repetitions to obtain valid results. Activity
test data can be seen in Table 1.
Table 1. The diameter of inhibition zone of Pheretima javanica extract against Salmonella typhi

Repetition inhibition zone diameter (mm)
Pheretima javanica Chloramphenicol distilled water
extract
1 15 35 -
2 20 25 -
3 20 25 -

Observation data from three repetitions of the antibacterial activity test against the growth of
Salmonella typhi bacteria obtained an average inhibition zone for Pheretima javanica extract of 18,3
mm, chloramphenicol of 28,3 mm, while for distilled water there was no inhibition zone. The zone of
inhibition in chloramphenicol is bigger because chloramphenicol is a positive control which is an
antibiotic used in the treatment of infections caused by bacteria. So it can be concluded that Pheretima
javanica extract has an inhibitory zone against the growth of Salmonella typhoid antibacterial which is
the cause of typhoid fever. Previous research has been carried out by Waluyo regarding antibacterial
activity and the resulting inhibition zone of Pheretima javanica against Salmonella sp. bacteria by
using different solvents namely MOPS, Phosphate and NaCL with the inhibition zone in the solvent
respectively 10 mm, 7 mm, and 8 mm [15]. Mathur et al also conducted a study on the antibacterial
activity test using ethanol extract 95% Eudrilus eugeniae against Streptococcus pyogens with an
inhibition zone of 19 mm [16].

3.3 Analysis of Bioactive Compounds using Gas Chromatography Mass Spectrum

The results of the GC-MS chromatogram consisting of 50 detected compound peaks are shown in
Figure 2. The GC-MS chromatogram analysis of the Pheretima javanica extract showed that there
were fifty main peaks and the components corresponding to the peaks were shown in Figure 3.
Analysis of the compounds in the Pheretima javanica extract, shown in Table 2. The analysis used is
the website pubchem.ncbi.nlm.nih.gov[17].

intensity TIC
5 O CH)

- o =3
E‘-;"' P o 3 B h Pl o K :_—;/

lllr.lr I 2000 I .'HILH . -HJI.lr I il:JI.l:J I fn{!l.':.l 650
Figure 2. GC-MS Chromatogram of Pheretima javanica Earthworm Extract

The electron flow causes the sample to split into fragments. The obtained fragments are actually
charged with ions of a certain mass. The M / Z (mass / charge) ratio obtained is calibrated from the
obtained graph, which is called a Mass spectrum graph which is the fingerprint of a molecule.
Research on the analysis of bioactive compounds using GCMS has been carried out on the ethanol
extract of Zingiber officinale to produce forty-eight bioactive phytochemical compounds.
Identification of phytochemical compounds is based on peak area, molecular time, retention time,
molecular weight, MS fragment-ion and pharmacological action[18].
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Table 2. Analysis of the compounds in the Pheretima javanica extract

No Bioactive compound Chemical formula molecul  Structure Function
ar
weight
1 Carbamic acid, NH4CO,NH, 78.071 H soil
monoammonium salt or CHgN,O, g/mol N 0 -
(CAS) A fertilizer
0
2 Nitrogen oxide (N20) N,O 44,013 Therapeutic
(CAS) Nitrous oxide cine T
=

antibacteria

3 Acetic acid (CAS) C,H;0, or 60.05 k Antifungal
Ethylic acid CH;COOH g/mol : H H Antibacteria
8]
4 Acetic acid (CAS) C,H,0, or 60.05 0 Antifungal
Ethylic acid CH;COOH g/mol H
ﬂ Antibacteria
5 Propanoic acid (CAS) 74.08 ] Anti cancer
Propionic acid C3HsO, or CH;CH, g/mol HON -
COOH I
6 1-Butanamine, 3- CsHisN 87.16 " Flavoring
methyl- (CAS) " agents
Isoamylamino
7 Pyrrolidine, 1-nitroso- C4HsN,0 100.12 to induce
(CAS) N-nitrosopyrrol . Kimors
N
0
8 Cyclopentane, nitro- CsHgNO, 11548 B
(CAS) N
Nitrocyclopentane O
9 1-Butanamine, N- CsH1sN 99.17 Flavoring
ethylidene- (CAS) N- S
Ethyli ;oagents
10  Pentanoic acid (CAS) CsH100, atau 102.13 Food
Valeric acid CH;(CH;);COOH 0 H additives
’ Flavoring

agents
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11  Butanoic acid, 3- CsH100, 102.13 0 Antibacteria
methyl- (CAS) g/mol H !

Isovaleric acid ‘ 0

12 2-butyl-(2- CsHi3N 87.16 . Flavouring
me'_[hylbutylldene)- g/mol \N‘ Agents
amine "

13 1-Butanol, 2-ethyl- CeH11N 97.16 Commercial
(CAS) 2-Ethyl-1- g/mol ‘ Activity
butanol

N Status

14 Pyridine, 2,3,4,5- CeHiiN 97.16 » Commercial
tetrahydro- (CAS) g/mol ‘ .
Tetrahydro L ‘ Activity

“N” Status

15  1-Butanamine, 2- CioH2:N 155.28 i Flavoring
methyl-N-(2- g/mol / agents
methylbutylide ‘ ; ‘

16  3-methylbutyl-(3- 155.28 il Flavoring
methylbutylidene)amine  CyoHxN g/mol V'V Agents

K
17  2-Piperidinone (CAS) 2- CsHyNO 99.13 g Anti cancer
Piperidone g/mol J ‘
e - Anti
H inflammatio
n

18  Dodecanoic acid, Ci13H20, 214.34 1 Flavoring
methyl ester (CAS) g/mol
Methyl | u Agents

19  Tridecanoic acid, C15H300, 242.4 ) 4 flavouring
methyl ester (CAS) g/mol
Methyl tr ) agent and a

fragrance

20  Hexadecanoic acid, 15- Cy7H340, 270.5 0 source of
methyl-, methyl ester g/mol L calories,
(CAS) lowers

cholesterol
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Figure 3. GC-MS Chromatogram analysis of Pheretima javanica extract

The results of GCMS analysis observations on 70% ethanol extract of Pheretima javanica
detected 50 bioactive compound peaks which were shown in the chromatogram. The mechanism of
GCMS is that the sample is injected into the injector so that it turns into steam or gas. The gaseous
sample will be carried by the carrier gas to the separation column. The sample components that pass
through the column will be separated because there are differences in the absorption power of the
mobile phase of the sample components. Then the sample component will come out of the column
along with the mobile phase and the concentration will be measured by the detector that produces the
signal and sent to the recorder which produces the curves in the chromatogram. Analysis of the quality
of the separation results measured based on the retention time.

In accordance with the research objectives to test the anti-bacterial activity, the earthworm
extract has the potential to be anti-bacterial which is indicated by the presence of an inhibition zone
against the growth of Salmonella typhi bacteria as shown in Figure 1.The results of GCMS analysis of
the 70% ethanol extract of Pheretima javanica in table 2, there are bioactive compounds. as an anti-
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bacterial, namely 1) Nitrogen oxide (N20) (CAS) Nitrous oxide with an area of 2.03, height 7.36%,
retention time 1.361, molecular weight 44.013 g / mol; 2) Acetic acid (CAS) Ethylic acid with an area
of 17.02%, a height of 29.03%, a retention time of 1.789, and a molecular weight of 60.05 g / mol; 3)
Butanoic acid, 3-methyl- (CAS) Isovaleric acid with an area of 3.27%, height 2.04%, 3.456, molecular
weight 102.13 g / mol; 4) 1,2-Benzenedicarboxylic acid, diethyl ester (CAS) with an area of 0.95%, a
height of 1.32%, a retention time of 36.306 and a molecular weight of 222.24 g/ mol.

Bioactive compounds Nitrogen oxide (N20) (CAS) Nitrous oxide) and Acetic acid (CAS)
Ethylic acid contained in Pheretima javanica extract acts as antibacterial. The content of Nitrogen
oxide (N20) (CAS) Nitrous oxide) and Acetic acid (CAS) Ethylic acid was also found in symbiont
bacteria found in molluscs in previous studies[19]. The bioactive compounds Butanoic acid, 3-methyl-
(CAS) Isovaleric acid and 1,2-Benzenedicarboxylic acid, diethyl ester (CAS) have potential as
antibacterial properties which were also found in bacterial isolates of gastropda symbionts in previous
studies[20]. its pharmacological activity is clear and is an attractive candidate for a new drug
especially in the field of antibacterial medicine[21].

4. Conclusion

Pheretima javanica extract has antibacterial activity against Salmonella typhi with an inhibition zone
diameter ranging from 15 to 20 mm. GC-MS analysis showed the presence of 50 peaks of the
compound contained. Bioactive compounds which are antibacterial are 1) Nitrogen oxide (N20)
(CAS) Nitrous oxide with an area 2.03%, height 7.36%, retention time 1.361, molecular weight 44.013
g/mol; 2) Acetic acid (CAS) Ethylic acid with an area 17.02%, height 29.03%, retention time 1.789,
and molecular weight 60.05 g/mol; 3) Butanoic acid, 3-methyl- (CAS) Isovaleric acid with an area of
3.27%, height 2.04%, 3.456, molecular weight 102.13 g/mol; 4) 1,2-Benzenedicarboxylic acid, diethyl
ester (CAS) with an area 0.95%, height 1.32%, retention time 36.306 and molecular weight 222.24
g/mol. Pheretima javanica extract has the potential to be used as a natural remedy to cure typhoid
fever. required a process to purify the active compound and make it a drug.
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