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ABSTRACT

Efforts continue to be made to eliminate pathogenic bacteria in drinking water by using safer disinfection
materials. The use of local plants as disinfection materials is highly desirable. The durian plant (Durio
zibethinus) can be a very promising alternative as a natural disinfection agent to destroy pathogenic bacteria
in drinking water. This narrative review comes from three online journal databases that provide free journal
articles in PDF format, collected over the last ten years. The main keywords in conducting a literature
review through online journals are "Durian, Durio Zibethinus, antibacterial, disinfectant, drinking water".
Of the 5,693 journals identified in the three databases, 21 studies remained that met the requirements
for inclusion in this review. This included study illustrates that fruit rind, seed, and leaf extracts from the
durian plant have antimicrobial properties. Durian plants have antibacterial active compounds such as
phenolics, alkaloids, steroids, saponins, tannins, flavonoids and triterpenoids. The antimicrobial potential
tested using the diffusion and dilution method indicated that the presence of antimicrobial ingredients
in the durian plant extraction was in the strong category. Some pathogenic bacteria in water that can
be inhibited or killed are Escherichia coli, Pseudomonas aerugenosa, Bacillus subtilis, Bacillus cereus,
Enterococcus faecalis, Staphilococcus aureus, Shigella boydii and Salmonella Typhi. This shows that there
is an opportunity for the durian plant to provide a solution and great hope as a safe and economical
alternative disinfection material as a replacement for current disinfection materials.

Index terms: Durian (Durio zibethinus), antibacterial, disinfectant, drinking water.

INTRODUCTION

Water is a basic need for life and existence, and
is something that is essential for sustainable
development. If water is handled well, it will
become a stepping stone to achieving one of the
Sustainable Development Goals (SDGs).! Sufficient
and safe water is essential for health, achieving
food security and eliminating poverty.> However,
the decline in water quality is starting to take place.
in the last few decades due to the development of
industrialization and urbanization.> More than
two billion people do not have the opportunity to
get drinking water that is properly managed, and
more than 4 billion people or half of the world's
population do not have the opportunity to get
sanitation that is managed properly.?

Diseases that are transmitted through water are a
universal problem because more than two million
deaths occur every year, including deaths due to
diarrhea. Transmission of disease through water is
caused, among other things, by consuming water
that contains microbes. There are around 800
million people at risk of consuming polluted water
and they do not have access to clean, drinkable
water. Gram-negative bacteria such as E. coli cause
diarrhea in babies, lower urinary tract infections,
coleocystis or septicemia. *

The use of plant elements, better known as
herbs, has been widely used as medicine since
ancient times, becoming very popular nowadays
because it is very cheap and very easy to obtain
and has lower side effects compared to the use
of synthetic chemicals.>® Plants have various

natural phytochemicals in the form of secondary
metabolites which have antibacterial properties and
can be used to help overcome health problems.”
Secondary metabolites are organic compounds that
can be produced by plants. Secondary metabolites
in plants have several functions, including defense
against viruses, bacteria and fungi.® The use of plants
as disinfection agents in water treatment is very
promising. This is because plants, whether leaves,
fruit, seeds, fruit skin, stem bark or roots contain
anti-bacterial ingredients such as phenols, quinones,
flavonols, tannins, coumarins and alkaloids.”®
Phenolic compounds in plants have several
biological effects, such as anti-bacterial properties.
-inflammatory, antibacterial, and antioxidant. *°

Durian plants have very abundant by-products or
waste. In general, what durian lovers consume is the
flesh or fruit coating, which is around 20 - 35% of
the whole durian fruit. Meanwhile, the remaining
60 — 75% of the fruit skin and 5 - 15% of the seeds
are not utilized and become waste.!! Several studies
have revealed that durian skin waste contains active
secondary metabolites and is able to inhibit bacterial
growth,'! so that the use of durian plants such as
fruit skin and seeds as an alternative disinfectant to
replace chlorine or chlorine need to be considered.

Considering the fact that until now, the killing power
of extracting durian plant waste as an antimicrobial
agent in the water disinfection process is still
unknown, research in this field is very important.
This article reviews the current knowledge about the
possibility of using durian plant extracts as raw water
disinfection materials for drinking water.
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METHOD

In conducting this literature review, the literature sources used were
mainly online journal databases that provide free journal articles in
PDF format, such as: ProQuest, Elsevier and Google Scholar. However,
to keep the information up to date, the information used is mainly
from literature collected within the last ten years.

The procedure for conducting a literature review is carried out
systematically and coherently, starting with collecting study sources
and information based on predetermined topics. The main keywords
in conducting a literature review through online journals are "Durian,
Durio Zibethinus, antibacterial, disinfectant”. Of the 5,693 journals
identified in the three databases, there were 380 duplicate journals and
1,695 journals that were not related to the topic at all. Furthermore,
of the 3,618 journals remaining after limiting the year of journal
publication in the last ten years, a total of 2,520 journals were released
leaving 1,098 journals remaining. Of this number relating to durian and
antibacterials, 840 journals were excluded that did not have open access
status. So the remaining 258 journals. Of the remaining 258 journals,
a review of the abstracts was carried out and only journals were taken
that were related to the use of durian plants as an anti-bacterial, so that
237 journals were released consisting of review journals and journals
related to processed durian food products and durian farming. So there
are 21 journals left that will be read in full-text.

RESULTS

Secondary metabolite compounds are active compounds found in
plants which have the ability to inhibit or kill bacteria.'* Table 1 shows
the findings of several relevant studies related to durian plant parts
such as fruit skin, fruit flesh, seeds and leaves which have secondary
metabolite compounds which can used as antibacterial ingredients
such as phenolics, alkaloids, steroids, saponins, tannins, flavonoids and
triterpenoids. Of the 21 studies highlighted in this paper, there were

15 studies that clearly looked at secondary metabolite content. Of the
15 studies, 13 studies were conducted qualitatively and 2 studies were
conducted both qualitatively and quantitatively.

Table 2 shows that of the 21 relevant study findings on several parts of
the durian plant, there were 17 studies that clearly observed the effect
of several parts of the durian plant on the inhibitory or killing power
of pathogenic bacteria and LC50. A total of 14 studies looked at the
inhibitory power of durian plant extracts against bacteria, 6 studies
looked at the MIC (Minimum Inhibitory Concentration) and MBC
(Minimum Bactericidal Concentration), and 2 studies looked at the
LC50 (Lethal Concentration 50) of durian plant extracts.

Table 3 shows several relevant studies on several parts of the durian plant
which contain antibacterials and can be used as a disinfection agent in
water. Of the 21 studies, there were 16 studies that looked at durian
skin, 3 studies at durian leaves, one study looked at three components
at once, namely skin, seeds and flesh of durian fruit and one study at
durian seeds. This research found that several pathogenic bacteria in
water that could be inhibited or killed by using extraction of natural
ingredients from the durian plant were Escherichia coli, Pseudomonas
aerugenosa, Bacillus subtilis, Bacillus cereus, Enterococcus faecalis,
Staphilococcus aureus, Shigella boydii and Salmonella Typhi.

DISCUSSION

Secondary metabolites in durian plants

Self-defense mechanisms were developed by plants to protect
themselves from predators and various microorganisms that
attack them. Around 200,000 secondary metabolites are produced
throughout the plant world, and are believed to be used for self-defense
from various disorders arising from the surrounding environment.*
Secondary metabolite compounds are active compounds found in
plants that have antibacterial and anti-cancer abilities, making them
very valuable for humans.’>* Secondary metabolites such as phenolics,

Table 1. Relevant studies regarding parts of the Durian plant (Durio zibethinus) containing secondary metabolite compounds that can inhibit and kill

pathogenic bacteria in water.

Plant parts Extraction material

Durian skin By boiling/heating

Durian skin Heating At temperatures of 380°C and 340°C

Durian skin Extraction with 96% ethanol

durian skin Extraction using 96% ethanol

Durian skin Extraction using 96% ethanol,

Durian skin 96% ethanol extract

Durian skin Rinse with 70% methanol and boil

Durian skin
water

durian skin Macerated with 96% ethanol. 3 x 24 hours

durian skin and ore  Extracted using 80% methanol. with a ratio of 1:10

durian leaf and skin  Using 70% ethanol solvent as much as 2500 ml for 72 hours

durian skin Uses 96% ethanol and 96% methanol

I et 70% ethanol solvent.

Extraction with 96% ethanol, then successive fractionation
with n-hexane, chloroform, ethyl acetate and methanol as
solvents.

Durian skin

Durian skin Metanol, etanol, etil asetat

Durian skin Uses etanol 96%

Pharmacognosy Journal, Vol 16, Issue 1, Jan-Feb, 2024

The skin is rinsed with 70% methanol, boiled with 200 mL of

Extraction was carried out using a percolation procedure with

Secondary Metabolite Content
There are phenols, alkaloids, tannins, flavonoids and triterpenoids 1o

At 380 °C, Phenol 1.73 wt.% and acetic acid 8.51wt.%), At 340 °C,
phenol 0.79% and acetic acid 3.40% by weight

There are flavonoids, phenolics, alkaloids and tannins

There are flavonoids, alkoloids, saponins and tannins, (Terpenoids are
negative)

19

There are alkaloids, saponins and triterpenoids (flavonoids, phenols 2
and negative tannins)

There are flavonoids, alkaloids, saponins, tannins and triterpenoids 21

There are flavonoids, tannins and triterpenoids, as well as lignin, »
cellulose and pectin

There are polyphenols, tannins, flavonoids #

There are alkaloids, flavonoids, saponins, phenols and tannins. 2

Total phenolics = 205.16 to 3.86 mg GAE/g and Total flavonoids = 375,
93 to 0.28 mg QE/g

There are flavonoids, saponins, steroids and tannins

25

26

There are alkaloids, flavonoids, phenols, saponins and tannins,
(negative for steroids and triterpenoids)

27

There are alkaloids, flavonoids, steroids and phenols (negative saponins
and tannins)

There are quinones, flavonoids, tannins, alkaloids, steroids and 2
triterpenoids in the extract (alkaloid negative in powder/simplisia)

There are terpenoids, steroids, flavonoids, phenolics and tannins 5

(negative alkaloids and saponins)

There are flavonoids, saponins, tannins and alkaloids 30
256
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Tabel 2. Bukti bagian tanaman Durian (Durio zibethinus) dengan Aktifitas antimikroba dan LC50 terhadap bakteri pathogen pada air.

Plants Part Method Antimicrobial activity and LC 50 Ref

In vitro experimental research with a post-test only experimental design

— 0 0 16
group, using Klebsiella pneumonia bacteria as the study object. MIC =0,39% dan 0,20%

Durian skin

lab experimental research. Dried durian skin is heated and distilled to

Durian skin o
separate the liquid smoke.

Konsentrasi 3% selama 42 jam

Research Lab experiments. By drying the durian skin, it is crushed and

Konsentrasi 5% dengan daya hambat 5 - 10 mm
then extracted.

Durian skin

lab experimental research. Photochemical tests for secondary metabolites
durian skin were carried out 3 times, and antibacterial activity was tested using the
disc digestion method.

S.thypi konsentrasi 35% (14,75 mm)
B.creus konsentrasi 35% (25 mm)

Lab experimental research. Durian culture extract using the maceration
Durian skin method for 24 hours using ethanol solvent. antibacterial activity test using
the disc diffusion method.

E.coli konsentrasi 5% (12,6 mm) o
S.aureus 5% (11,8 mm)

Lab research. Antibacterial activity was tested using Mueller Hinton agar

Durian skin media using the Kirby-Bauer disk diffusion method

Enterococcus faecalis 25% (1,69 mm)

Lab research. To reduce silver nitrate, an aqueous extract from (S. typhi 9 mm), (E.coli 10 mm) dan (S. aureus 10 mm).
Durian skin D.zibethinus skin with 70% methanol was used to become silver MIC S.hemolitikus, B.subtilis dn E.coli (4 mg/mL) sedang 2

nanoparticles. S.typhimurium dan S.typhi (2 mg/mL)

Lab experiments. To obtain ZnO NPs, 5 mL of durian peel extract was E.coli dan S.aureus pada zona hambat 20 dan 21 mm. MIC
Durian skin placed in a zinc acetate solution at room temperature. Add sufficient 2M 500 pug/mL, tabung terlihat jernih tidak ada pertumbuhan  #

NaOH solution. bakteri untuk bakteri E.coli dan S.aureus

Lab Test. The durian skin is cleaned of the thorns, then cut into small

= 0 24
pieces and dried in the sun until completely dry, and made into powder. LC50= 7.76%

Durian skin

Lab experiments. Durian seeds cut into small pieces. Soaked and rinsed 4 mg/mL E. coli 7 + 0.22 mm, S. typhi 7 + 0.20 mm, S.

Durian seeds with methanol and dried at room temperature. Boiled, filtered and aureus 8 + 0.13 mm 3
centrifuged for 15 minutes. LC 50 = 3,03 mg/mL (3030 mg/L)
Lab experiments. By extracting durian leaves, the simplicia was weighed =~ Konsentrasi 40% pelarut aqua destilasi sebesar 8,33 mm, 2

durian leaves 500g, then macerated using 2500 ml of 70% ethanol for 72 hours. pelarut etil asetat sebesar 6,67 mm

Lab experiments. By extracting the white inner part of the durian skin,
durian skin 200 grams of simplicia were dissolved in 800 ml each with 96% ethanol
and methanol solvent.

Pelarut etanol 96% dan methanol 96% memiliki MIC
sebesar 25%

250 mg/mL S.aureus 10,3 £ 0,58

E.coli 8.0+0.58, Paerugenosa 8.6+1.00.

MIC dan MBC masing masing tertinggi adalah pada 250 g/
mL dan 500 g/mL, sedang untuk B.subtilis dan S.aureus pada
MIC 250 g/mL

Lab experiments. The samples were cut into small pieces. Endophyte
isolation was carried out according to the method with slight
modifications. Surface sterilization and followed by immersion in 70%
ethanol and continued by immersion in 95% ethanol

durian leaves 52

0,25 mg/mL S.aureus 3.0+1.00, E.coli 12.0+1.00
Paerugenosa 11.2+0.76.

MIC pada bakteri gram-negatif, tertinggi 0,1 mg/ml dan
MBC 0,25 mg/ml sedang pada bakteri Paerugenosa dan
E.coli MIC 0,1 mg/ml

Lab experiments. The collected Durio Zibethinus L. was rinsed with
running water and dried in the sun for no less than 2 days, to avoid

chemical decomposition. After drying, the leaves are ground with a

Waring Blender.

28

Lab experiments. The extraction process uses the maceration method.
durian leaves Durio zibethinus skin was macerated with ethanol solvent for 24 hours.
The filtrate obtained was concentrated using a rotary evaporator.

Pada konsentrasi 1% S.aureus, fraksi etil asetat 10.65+0.14
mm, E.coli fraksi etil asetat 10.35+0.07 mm

29

Experimental research carried out in the lab. By extracting durian skin Konsentrasi 100%, Methanol, 14,67 + 1,54 mm, Etanol,
with three types of solvents, namely methanol, ethanol and methyl acetate. 15,08 + 0,96, Etil asetat, 18,89 + 1,67

Durian skin L2

Lab experiments. By extracting durian skin, then using concentrations of kematian kecoa amerika tertinggi terdapat pada konsentrasi
Durian skin 5%, 10%, 20%, 30% as well as control (+) using baygon spray and control  30%.
(-) with distilled water with three repetitions nilai LC50 sebesar 2,63x105 ppm

257 Pharmacognosy Journal, Vol 16, Issue 1, Jan-Feb, 2024
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Table 3. Relevant studies regarding parts of the Durian plant (Durio zibethinus) containing antibacterial compounds that can kill various pathogenic

bacteria in water.

Authors and year
A Amanah et al.

Plants part Target Bactery

Durian skin klebsiella pneumonia

(2019)

Faisal Muhammad, et Durian skin

al. (2019) aureus

legrlle;r)nngmh Eetal Durian skin Propionibacterium acne

Jamal, Kurnia Putri,
etal. (2019)

Salmonella typhi dan Bacillus
cereus

durian skin

Escherichia coli, Salmonella

SO ENIECHE typhosa dan Staphylococcus

Durian skin

By using polysaccharide and ethanol extracts, durian peel can be used as an
anti-bacterial agent

Escherichia coli dan Stafilococcus Grade 1 liquid smoke on durian skin can be used as an antibacterial for the
pathogens Escherichia coli and Staphylococcus aureus

Dried durian skin extracted with 96% ethanol can be used as an
antibacterial with bacteriostatic properties

Durian skin extracted with 96% ethanol can inhibit the growth of
pathogenic bacteria Salmonella typhi and Bacillus cereus

Findings Ref

16

17

19

Durian skin extracted with 95% ethanol can inhibit the growth of
pathogenic bacteria and can be applied as a disinfection agent for the skin/ 2

201
(2019) aureus hands
. . 0

Ghaffar Mufti, et al. . . Bscherichia coli dan Du}'lan pe.el powder extracteq w1.th 95./0 ethanol can be used as an .

Durian skin antibacterial agent for Escherichia coli and Staphylococcus aureus ?
(2019) Staphylococcus aureus

pathogens.
0 . ’ . L .

Rizky, etal. (2020)  Durian skin Bitismanims ety 96% ethanol extract of durian peel has antibacterial activity against ”

Escherichia coli, Salmonella typhi,
Stafilokokus aureus, dan Bacillus
subtilis

Samuggam Sumitha,

etal. (2019) Durian skin

Ravichand t al. . .
avichandran et a Durian skin

(2020) aureus
Payus C.M et al. . . '
(2021). Durian skin Kesadahan Air

Masturi M, et al.

(2019). Durian skin

Kandungan Flavonoid total
Arrizqiyani T, et al.
(2019),
Chutrakulwon
Fueangfahkan g, et al. Durian skin
(2020).

Durian skin larva aedes aegypti

Aktivitas antimikroba

durian skin,

Juarah N. et al. (2020) seeds and flesh

total fenolik dan flavonoid total

Stapylococcus aureus, Bacillus
Sumitha Samuggam , Durian seeds subtilis dan Gram negatif
et al. (2018).

coli.

ClhonalEedcal Durian leaves Escherichia coli ATCC 25922
(2019)

R.Calyptranti et al. . . :

(2022) durian skin Salmonella typhi
SR A GIS e Bacillus subtilis, Enterococcus

Durian leaf faecalis, Pseudomonas aeruginosa

Geb (kD) dan Escherichia coli

It can be used against human pathogens as a potential therapeutic agent and
in wastewater purification.

Escherichia coli dan stafilococcus Durian skin extract with nanoparticles can be used against human
pathogens

Durian skin can also be used as an absorbent in water treatment, especially
in reducing water hardness.

aktivitas antioksidan, kandungan Because the phenolic content is found to be higher in the peel, durian peel
can be used as an antibacterial ingredient

Silver nanoparticles (DSAgNPs) water extract from durian seeds (Durio
Salmonella typhi dan Escherichia zibethinus) can be used in the fields of water treatment, pharmaceuticals,

Enterococcus faecalis namul in the weak category

22

34

Rough results of all methods

shows that local Indonesian durian skin contains flavonoid compounds that
can be extracted or even isolated in the future.

The content of secondary metabolite compounds in durian skin can be used ,,
as a larvicide for the Aedes aegypti mosquito

Durian peel extract silver nanoparticles can be applied in various fields such
as antimicrobial activity, biosensors, and catalysis. and efficient alternative
approaches to waste processing

25

31

Durian leaves have antibacterial activity and show the most optimum
inhibitory response with an average inhibitory zone diameter of 8.33 mm %
against Escherichia coli.

96% ethanol extract of durian peel can inhibit Salmonella typhi bacteria at

a concentration of 25% and 96% methanol extract of durian peel can inhibit *
Salmonella typhi bacteria at a concentration of 10%.

The antimicrobial activity of endophytes in Durio zibethinus leaves is
capable of producing bioactive agents with pharmaceutical potential
and may provide new clues in pursuing new biological sources of drug

candidates.

Chigurupati Sridevi, Durian leaf Stafilokokus aureus, Pseudomonas
etal. (2017) aeruginosa, dan Escherichia coli
Anggraeni Eka Vany durian skin bakteri Escherichia coli, dan

, et al. (2016). bakteri Staphylococcus aureus
521'3;1;\)71 WRUECE Durian skin Propiniobacterium acnes

alkaloids, steroids, saponins, tannins, flavonoids and triterpenoids have
shown their efficacy in destroying pathogenic microorganisms.** It is
estimated that around 1,260 types of plants have medicinal properties.
One of the compounds that acts as a medicine in plants is the secondary
metabolite content.”’ The findings in this literature review show that
several parts of the durian plant such as leaves, fruit skin and seeds
have secondary metabolite compounds such as flavonoids, alkaloids,
saponins, triterpenoids, tannins, polyphenols, steroids and phenolics
which can very likely be used as alternative disinfectants to kill bacteria.

Pharmacognosy Journal, Vol 16, Issue 1, Jan-Feb, 2024

Durian leaves can be an antibacterial agent for human pathogens.

Antimicrobial activity test of durian peel ethanol extract with ethyl acetate
fraction, can be used as an antibacterial agent for human pathogens

Ethyl acetate extract of durian peel (D. zibethinus Murr.) is the most
effective extract for inhibiting the growth of the test bacteria P. acnes

29

13

pathogens in water. The content of secondary metabolite compounds
in durian plants shows that durian fruit skin has antimicrobial
activity.** By using several types of solvents, extracts from durian
leaves were found to contain several secondary metabolite compounds
such as alkaloids, steroids and terpenoids.” We have obtained
several research results in the last 10 years. The durian plant shown
in table 1 shows the phytochemical screening process to determine
the secondary metabolite content using several types of solvents and
methods in the extraction process. The form of extraction of durian

258
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Identification of studies via databases and registers

Records identified from®*:
ProQuest (n = 2,095)
ScienceDirect (n =2,863 )
Google Scholar (n= 735)

Records screened
(n=3618)

Reports sought for retrieval
(n=1,008)

Reports assessed for eligibility
(n=258)

) (L ontiction |

‘ Studies included In review (n =21 )

I

Records removed before
screening.
Duplicate records remowved
(n = 380)
Records removed for other
reasons (n = 1,695 )

Records excluded®
| | (m=2520)

| > Reports not retrieved
| | (n=840)

L, Reports excluded: (n= 237)

Figure 1. Literature search flow. Antibacterial potential of durian plant waste (Durio zibethinus murr.) as an alternative disinfectant in raw water.

skin with cold extraction using solvents such as ethanol, methanol and
ethyl acetate with concentrations of 70, 90 and 96%, is most widely
used by researchers. Meanwhile, extraction by heating or boiling, as
in research conducted by A Amanah et al. (2019) ' found the presence
of secondary metabolites in durian skin such as phenols, alkaloids,
tannins, flavonoids and triterpenoids, while research conducted by
Faisal Muhammad, et al. (2019) 7 by heating at temperatures of 380°C
and 340°C, there is phenol and acetic acid content in durian skin.

Antimicrobial activity and LC50 in durian plants

The purpose of the antimicrobial activity test is to determine the
potential of a material or compound to have antimicrobial activity on
bacteria. The methods used in each antimicrobial test are the diffusion
and dilution methods.* The diffusion methods that are often used by
researchers are the disc diffusion method, the well method ** and the
antimicrobial gradient method.* The disc diffusion method or well
diffusion method is the measurement of the clear zone area that appears
in the area. around the paper disc or well and is useful for determining
the inhibition zone or antimicrobial activity.” The inhibition zone
is the clear area around the disc or around the well of the bacterial
growth medium where no bacterial growth is found. The diameter of
the inhibition zone is measured using a measuring instrument such
as a vernier caliper.” Observations on the media containing the test
bacteria are carried out after 24 hours of incubation. The diameter of
the inhibition zone or clear zone around the disc paper is the sensitivity
of bacteria to the antibacterial material placed on the disc paper, which
is used as a test material and is declared as the inhibition zone.”

Of the 17 studies that made antimicrobial observations as shown in
table 2, there were 14 studies that made observations using the diffusion
method. Research conducted by Fitrianingsih F, et al. (2019),'® found
the bacterial inhibitory value of 5% durian skin extract to be 5 to 10
mm. This value is a relatively strong inhibitory value, so it can be said
that durian peel extract is very likely to be used as an antimicrobial
agent. Likewise, observations made by Anggraeni Eka Vany, et al.
(2016),” found the bacterial inhibitory value of 1% durian skin extract

259

with the ethyl acetate fraction for S.aureus bacteria, was 10.65 + 0.14
while the ethyl acetate fraction for E. coli bacteria was 10.35 + 0.07

Meanwhile, the dilution method used by researchers is the broth dilution
method and agar dilution method.* The liquid dilution method is used
by researchers to measure the minimum inhibitory concentration of
bacteria or commonly called Minimum Inhibitory Concentration
(MIC) and solid dilution or agar dilution is used to measure bacteria
killing power or Minimum Bactericidal Concentration (MBC). Liquid
dilution is carried out by making a series of dilutions of antimicrobial
agents in a liquid medium containing the test microbes. Meanwhile,
solid dilution is carried out by inoculating the test microbes on agar
medium containing antimicrobial ingredients.”!

Of the 17 studies that made antimicrobial observations on durian plants
as shown in table 2, there were 6 studies that made observations using
the dilution method. Research conducted by Chigurupati Sridevi, et al.
(2017)* on durian leaf extract, found that the MIC for gram-negative
bacteria was the highest at 0.1 mg/ml and the MBC was 0.25 mg/ml
while the MIC for P.aerugenosa and E.coli bacteria was 0.1 mg/ml. . as
well as research by Chigurupati Sridevi, et al. (2018)32 on durian leaf
extract found that the MIC and MBC of several types of pathogenic
bacteria were the highest at 250 g/mL and 500 g/mL, while for B.subtilis
and S.aureus the MIC was 250 g/mL.

LC50 is a dose or concentration given once or several times in 24 hours
to an animal that is statistically expected to kill 50% of the test animals.
The use of test animals in the form of Artemia salina Leach shrimp, is the
Brine shrimp lethaly test (BSLT) method which can be used as a simple
bioassay to examine the acute toxicity of a compound, by determining
the LC50 value used from the active components of the plant.*> Of the
17 studies conducted antimicrobial observations on durian plants as
shown in table 2, there were 3 studies that carried out the LC50 test,
namely research conducted by D. Wahyuni, R. Muktitama, (2019)*,
using durian skin as an extract material found, the percentage of deaths
of American cockroaches The highest concentration was 30% with a
death rate of 61.11% with an LC50 value of 2.63x105 ppm. Likewise,

Pharmacognosy Journal, Vol 16, Issue 1, Jan-Feb, 2024
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research conducted by Sumitha Samuggam, et al. (2018)*' using durian
seeds found that LC 50 = 3.03 mg/mL (3030 mg/L). as well as research
conducted by Arrizgiyani T, et al. (2019)** using durian peel extract
found that the LC50 of durian peel (Durio zibethinus murr) extract for
the death of Aedes aegypti mosquito larvae was 7.76%.

Parts of the durian plant act as antibacterial pathogens

Durian fruit skin

Fruit peels usually become rubbish and are thrown away. However,
parts of some plants contain many antibacterial compounds that can be
utilized. Like durian (Durio zibethinus), the skin of the fruit contains
antibacterial compounds.”® As can be seen in table 3, the results of
research conducted by Arlofa et al., 2019% found antibacterial content
in durian skin such as alkaloids, saponins and triterpenoids which
can inhibit the growth of pathogenic bacteria such as Escherichia coli,
Salmonella typhosa and Staphylococcus aureus and as a disinfection
agent.>* Likewise, research conducted by Jamal, 2019 contained
secondary metabolites such as flavonoids, alkoloids, saponins and
tannins which can inhibit pathogenic bacteria such as Salmonella typhi
and Bacillus cereus.”® Samuggam Sumitha et al., 2022% conducted
antibacterial tests on durian skin and found that it contained flavonoids,
tannins and triterpenoids, as well as lignin, cellulose and pectin which
can be used against pathogens such as Escherichia coli, Salmonella
typhi, Staphylococcus aureus, and in waste water purification. Durian
skin antibacterial tests conducted by Anggraeni and Anam, 2016% and
Ravichandran et al., 2020% found that durian skin extract can be used
as an antibacterial for human pathogens such as Escherichia coli and
Staphylococcus aureus bacteria. There was inhibition of the growth
of Eschercia Coli and Stapilococus Aureus bacteria on durian skin
according to the results of research conducted by R. Calyptranti et al.
(2022)*°¢ and Muawanah, et al., 20192,

Durian seeds

Apart from the fruit skin, the antibacterial compounds of the durian
plant (Durio zibethinus) are also found in the seeds. With the
antibacterial compounds in durian seeds, there is a great opportunity to
be used as a disinfection agent to reduce or even eliminate pathogenic
bacteria in water. Antibacterial tests using durian seeds carried out by
Sumitha et al., 2018* found that they contain secondary metabolites
such as flavonoids, tannins and polyphenols which can kill pathogenic
bacteria in drinking water such as Stapylococcus aureus, Escherichia
coli, so they can be used in the water treatment sector, pharmaceuticals,
and nanotechnology.”

Durian leaves

There are many benefits found in durian leaves for body health. The
chlorophyll and fiber content in durian leaves can help you lose weight.
If consumed regularly it will help improve the immune system, the
body will be less susceptible to disease because adequate nutrition can
build the body's immunity. Research conducted by Chigurupati et al,
2018% found that the antimicrobial activity of endophytes in Durio
zibethinus leaves is capable of producing bioactive agents and contains
secondary metabolite compounds in the form of alkaloids, flavonoids
and phenols. Likewise, the results of research by Chigurupati et al.,
2017% which found that durian leaves contain compounds such as
alkaloids, flavonoids, saponins, steroids and phenols and can be an
antibacterial agent for human pathogens, especially Escherichia coli
bacteria. These bacteria are pathogenic bacteria in drinking water.*®

CONCLUSION

In short, this review shows that the natural ingredients of the durian
plant (Durio zibethinus) have antibacterial compounds such as
flavonoids, alkaloids, saponins, triterpenoids, tannins, polyphenols,
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steroids and phenolics, which play an important role in inhibiting and
even killing pathogenic bacteria, not only in Escherichia coli bacteria,
but also several other pathogenic bacteria such as Pseudomonas
aerugenosa, Bacillus cereus, Staphilococcus aureus, and Salmonella
Typhi. This type of bacteria is a bacteria that causes health problems
which is also always found in water and causes a decrease in water
quality. Even though research using natural ingredients from the durian
plant in water disinfection is still very rare, the potential antibacterial
compounds in the durian plant can provide a solution and great hope
as a safe and economical alternative disinfection material to replace
current disinfection materials.
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