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INTRODUCTION

ABSTRACT

Citrus hystrix DC (C.hystrix) contains several antimicrobial compounds that
have the potential as antiseptic candidates. This study reports the effectiveness of
C.hystrix leaf and fruit peel (LPE) combination extract against several microbial
isolates in vitro through a phenol coefficient test (KF). KF test on C.hystrix LPE
suspension, 70% alcohol control, 5% phenol with test microbe, in 1:20 dilution;
1:30; 1:40; 1:50; 1:60; 1:70; 1:80; 1:90; 1:100; 1:110; 1:150; 1:200; 1:250 which
was observed at 5, 10, and 15 minutes and the KF value was calculated. The
effective KF value is 5%=1 phenol equivalent. The results showed that the KF
value of the control and LPE C.hystrix treatments for Staphylococcus aureus =
1.25; Escherichia coli=1.00; Pseudomonas aeruginosa=1.00; and Candida
albicans= 1.00. In conclusion, the combination of leaf extract and C.hystrix fruit
peel has effectiveness as an antimicrobial which has the potential to be used as an
alternative antiseptic.
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Infectious diseases that are transmitted through hands are still a health problem in wetland

areas. Transmission of infectious diseases in wetland areas is associated with community hygiene,
especially the behavior of washing hands using antiseptic substances. Generally, infection
transmission often occurs due to the use of water that has been contaminated with bacteria and direct
contact with hands or the presence of bacterial contaminants on the skin surface®2.

The report on the identification of the types of bacteria found in the hand swab samples of the
people living around the riverbanks of Banjarmasin City, found the types of bacteria S. aureus, S.
epidermidis and E. coli in the hand samples. and E. coli and S. typhi bacteria in stool samples®2,
Types of yeast Candida albicans (C. albicans) can also be transmitted through the hands or skin with
abnormalities. Candida albicans yeast transmission between people can occur when using public tubs
or toilet facilities* or during a flood disaster®.

The transmission of infectious agents from person to person can be prevented by the use of
antiseptics, which play a role in reducing or killing microbial colonization found on the surface or
skin tissue®. The use of antiseptic substances when washing hands, which are alcohol-based or made
from natural ingredients, is intended to minimize the transmission of infectious agents. The active
ingredient is alcohol which has high effectiveness against viruses, bacteria, and fungi. Alcohol is one
type of antiseptic that is often used, by damaging cell membranes, inhibiting enzyme performance and
denaturing microbial cell proteins®. Alcohol is flammable and can dry out your hands. In addition, the
use of alcohol at high levels has the impact of increasing the risk of viral infections that trigger
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inflammation of the digestive tract”®. Prolonged use of alcohol can harm the skin such as causing
burning, irritation, dry skin, and cannot be used on wound skin®. Efforts to reduce the impact of
alcohol use, is to use natural antiseptic preparations. Alternative antibacterial substances can play a
safer and more effective role and are cheaper than synthetic drugs®.

The effectiveness of an antiseptic agent in inhibiting the colonization of bacterial growth, can
be measured based on the phenol coefficient test. In the phenol coefficient test, the coefficient value is
compared with 5% phenol as a comparison, which has known effectiveness as a disinfecting agent.
The value of a good phenol coefficient is equivalent to 1; effectiveness gets better if the value of
phenol coefficient 1. Laboratory standard microbial isolates that can be used in the phenol coefficient
test include S.aureus, E.coli, P.aeruginosa, and S.typhi and the yeast C.albicans°. The phenol
coefficient test can also be applied to herbal preparations that have antibacterial activity!!. The test
results of the combination treatment of Cananga odorata flower and Averrhoa bilimbi fruit infusion
against S.aureus and against S.typhi resulted in different magnitudes of inhibition and phenol
coefficient valuest?.

Citrus C. hystrix DC (C.hystrix) has been used by the community as medicine; C.hystrix can be
used to treat coughs, mouthwash, and as an antiseptic. Phytochemical test results in C.hystrix, various
secondary compounds with antibacterial properties were obtained, in the form of citronellol,
limonene, and geraniol essential oils; as well as flavonoids, phenolics, terpenoid alkaloids, and
tannins'®415, The results of phytochemical tests on the eatanol extract of the leaves and skin of
C.hystrix fruit were found to have active compounds of flavonoids, tannins, phenols, and alkaloids®*.
In a single dosage form, C. hystrix was able to inhibit various test bacteria including E.coli‘*'* 96%
ethanol extract of C. hystrix bark at 100% treatment, could inhibit E.coli with an inhibition zone of
10.67mm?, but the resulting inhibition zone was still under positive disk control*>%", Budiarti et al
mentioned that the effect of treatment with 100% C. hystrix fruit peel infusion can reduce the number
of S. E.coli, but the effect is still not equivalent to 70% alcohol treatment. Efforts to increase the
antibacterial effect in addition to using suitable solvents for extraction dosage forms as well as in
combination/mixed forms. Results of in vitro test combination treatment of ethanol extract of leaves
and bark of C. hystrix 12.5%, 25%, 50%, and 75% (w/v) had different effects on S.aureus,
S.epidermidis, E.coli, and P.aeruginosa; the combination of 75% (1:1) produced the largest inhibition
zone in the four test bacteria and was equivalent to the positive control*l. Test results for hand
sanitizer preparations combined with 75% Ocimum basilicum leaf extract and C.hystrix peel extract
25%, showed effective antiseptic properties in reducing the number of test bacteria compared to other
formulas®®. Availability C.hystrix in the community there are quite a lot, but its use as an antiseptic
preparation in the form of a combination has not been widely informed. The results of previous
studies became the basis for examining the antibacterial activity of the ethanol extract of the
combination of leaves and skin of C. hystrix DC. fruit as an alternative antiseptic candidate
preparation. This study aims to observe the effectiveness of antiseptic preparations from a
combination of C. hystrix leaf and peel extract preparations in vitro through the phenol coefficient
test. The effectiveness of herbal preparations as antiseptic candidates was observed based on the
comparison of the phenol coefficient of the combination of C. hystrix leaf peel extract and 5 % phenol
solution as a comparison substance. Laboratory standard microbial isolates tested were S.aureus,
E.coli, and P.aeruginosa, as well as on the yeast C.albicans.

RESEARCH METHOD
Research Material

The plant material used in this study was Citrus hystrix, the test plant species obtained from
areas in South Kalimantan. The isolates of the tested bacteria studied were Staphylococcus aureus
ATCC 29523 Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, and Candida
albicans ATCC 10231. The microbial isolates tested are a collection of the Microbiology Laboratory
of the Faculty of Medicine, ULM Banjarbaru. The tested microbial suspension was made
homogeneous by growing on BHI media and made equivalent to 0.5 Mac Farland solution (1.5x10°
CFU/ml).

The test media used were Nutrient Agar (NA), Nutrient Broth (NB), and Brain Heart Infusion
(BHI). The solvent in the manufacture of extracts and series of dilutions is sterile distilled water. The
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controls used in the phenol coefficient test were 0.002% chlorine and 5% phenol.

Production of Ethanol Extract of Leaves and Peel of C.hystrix

The extraction method used for this research is maceration. Each 1.000 gram sample of leaf
powder and fruit peel of C. hystrix put into the maceration tool, then 96% ethanol solution is poured
slowly into the maceration tool. The maceration process is carried out within 3 x 24 hours by stirring
until evenly distributed, every 1 x 24 hours the filtrate is filtered, and the solvent is replaced with a
new one. After that, the extract was put into a rotary evaporator at a temperature of 60°C until a thick
ethanol extract was obtained, then evaporated in a water bath so that a constant weight was obtained.
Extraction results can be stored in the refrigerator at a temperature 4°C,

Preparation of Treatment Dilution Series on Phenol Coefficient Test

Each of 26 sterile tubes were prepared for the combination treatment of extracts leaves and
peels of C. hystrix 100% (1:1) and 5% phenol control and labeled 1-26. In each tube 1-13, 2 ml of test
extract treatment and 5% phenol control were added, and sterile distilled water was added from each
tube 1- 13, namely 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 13, 18, and 23 ml; Then each tube was homogenized.
Furthermore, in each tube containing the extract and test control, 2 ml aseptically pipetted and put into
tubes 14-26. The results obtained that the dilution series of each treatment and 5% phenol control test
was 1:20; 1:30; 1:40; 1:50; 1:60; 1:70; 1:80; 1:90; 1:100; 1:110; 1:150; 1:200; and 1:250. The series
of treatment dilutions were made in the same steps for each treatment of the bacteria tested™®.

Phenol Coefficient Test

A suspension of test bacteria (S. aureus, S. epidermidis, E. coli, and P. aeruginosa), and the
fungus Candida albicans were prepared on tube. racks and sterile test tubes containing NB media that
have been labeled according to the dilution along with the length of contact time (5, 10, and 15
minutes), as well as equipment such as spirit lamps, micropipettes, and loops. 0.5 ml of the suspension
of the test bacteria was put into a tube containing the test treatment (leaf and peel extract of C. hystrix
and 5% phenol) in various dilution series starting from the tube with a dilution of 1:20 to 1:250, then
homogenized. After 5 minutes, 1 ose was taken from each test dilution series tube and put into each
test tube containing the test dilution series with a contact time of 5 minutes, then the ose was sterilized
with a spirit lamp. After the second 5 minutes, 1 ose is taken from each test treatment dilution series
tube into the test treatment dilution series test tube with a contact time of 5 minutes (total contact time
is 10 minutes), then the ose is sterilized with a spirit lamp. After the third 5 minutes, 1 ose was taken
from each test treatment dilution tube into the test treatment dilution series test tube with a contact
time of 5 minutes (total contact time 15 minutes), then the ose was sterilized with a spirit lamp. The
same steps were carried out for the treatment of each test bacteria. All the tubes were incubated at
37°C for 24 hours, then observed for turbidity. The presence of bacterial growth (+) was indicated by
the medium becoming cloudy, and the absence of growth of the test microbes (-) indicated by the
medium remaining clear. Furthermore, the value of the phenol coefficient is calculated using the
following formula®.

Phenol Coefficient

| The lowest dilutionoj phenol that ktils bacteria

_ |theTowestdilution of antiseptic that kills bacteria }
{__the highest dilution of phenol that kills bacteria
{the highest dilution of antiseptic that kills bacteria }

Data Analyst
Phenol coefficient value and descriptive analysis.

RESULTS

The effectiveness of an antimicrobial substance as a good disinfectant is equal to or greater than
the 5% phenol liquid coefficient, which is equal to 1 (one). Observations of the phenol coefficient test
in each of the tested treatments can be seen in tables 1 and 2. In the treatment that showed no
microbial growth, the effectiveness was calculated through the formula for the phenol coefficient
value.

The results showed that the phenol coefficient value of alcohol and the ethanol extract of C.
hystrix leaves and citrus peel (LPE) treatment was the same as the 5% phenol coefficient value. So
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that it can be said that the effectiveness of the extract is the same as the antiseptic substance. It was
found that the phenol coefficient (FC) value of the extract was slightly higher in S.aureus than the
other microbes tested. The FC values obtained sequentially were: S.aureus=1.25; E.coli= 1.00;
P.aeruginosa=1.00; and C.albicans = 1.00.

This study shows that there is a difference in the effectiveness of the treatment, based on the
magnitude of the phenol coefficient value. The preparation of the extract as an antiseptic is effective,
if the value is equal or more to the comparison of phenol 5%. The effectiveness of an antimicrobial
substance as a good disinfectant is equal to or greater than the 5% phenol liquid coefficient, which is
equal to 1 (one). Observations of the phenol coefficient test in each of the tested treatments can be
seen in tables 1 and 2. In the treatment that showed no microbial growth, the effectiveness was
calculated through the formula for the phenol coefficient value. The average value of the phenol
coefficient in each treatment is shown in Table2. This study shows that there is a difference in the
effectiveness of the treatment, based on the magnitude of the phenol coefficient value. The
preparation of the extract as an antiseptic is effective, if the value is equal or more to the comparison
of phenol 5%. The results of the higher phenol coefficient value between the combined treatment of
C. hystrix extract and phenol 5%, namely Staphylococcus aureus. The same coefficient value with 5%
phenol is in Escherichia coli, Pseudomonas aeruginosa and Candida albicans.

DISCUSSIONS

In this study it can be proved that combination extract preparations can produce effectiveness as
an antiseptic. This is due to the role of the bioactive compounds contained in the combination extract,
which work synergistically. The effectiveness of the extract can match 5% phenol which has been
tested as an antiseptic that has a good effect on various microbes. Phenol is the standard of antiseptic
strength. The mechanism of action of phenol as a bacteriostatic antiseptic works by interaction
between phenolic compounds and bacterial cells through an absorption process involving hydrogen
bonds. At low concentrations, phenol will form protein complexes with weak bonds and decompose
immediately, followed by penetration of phenol into bacterial cells and causes protein deposition and
denaturation. Meanwhile, at high concentrations of phenol will cause coagulase of bacterial cell
proteins and cytoplasmic membranes to undergo lysis*2.

Effectiveness as an antimicrobial and antiseptic preparation, due to the role of these compounds
metabolites secondary contained in C. hystrix. The active compounds in the leaves and skins of C.
hystrix fruit include essential oil compounds citronellol, limonene, and geraniol, as well as flavonoid
compounds, alkaloids, and tannins. 2! Citronellol, limonene and geraniol compounds are terpenoids
that can suppress the growth of microorganisms by inhibiting the metabolic processes of bacterial
cells. Citronellol, limonene and geraniol compounds have a granyl acetate structure with alcohol and
aldehyde groups that play a role in denaturing bacterial cell proteins. Citronellol compounds can cause
protein denaturation in bacteria and can inhibit bacteria. Limonene compounds inhibit bacterial
growth by denaturing proteins and inhibiting cell growth and causing bacterial cell death. Meanwhile,
geraniol compounds are able to disrupt cell membrane permeability?.

The active compounds of flavonoids can inhibit the topoisomerase Il (DNA gyrase) enzyme
which is an important enzyme in the process of replication and transcription of bacterial DNA, so that
bacterial growth will be disrupted. The main content of flavonoids in C. hystrix is naringin which is
found in the skin and fruit and has a function as a strong antioxidant and inhibits the function of cell
membranes, so that the bacteria die?®. In this study, it can be proven that the combination treatment of
extracts can produce good antimicrobial effectiveness, resulting in a phenol coefficient value that is
equivalent to or higher than the 5% phenol control. These results indicate a synergistic effect as
informed from previous studies. The results of the hand sanitizer preparation test combination of
Ocimum basilicum leaf extract 75% and C. hystrix DC bark extract 25%, showed an effective
antiseptic power in reducing the number of test bacteria compared to the formula other®8, The results
were relatively the same, namely the combination treatment of Averrhoae blimbi and Cananga
odorata’? infusions and the combination of Mimosa pudica and Cyperus rotundus infusions®
demonstrated its effectiveness as an alternative antiseptic preparation.
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Table 1. Observation Results of Phenol Coefficient Test Treatment of Combination of Leaf and Peel
Extract of C. hystrix , 5% Phenol, 70% Alcohol Against S.aureus Bacteria

Treatment Repeat 1 Repeat 2 Repeat 2 Phenol
Concentration 3 - 3 10 10 10 13 13 13 Coefficient
1:20 R : : : - « 1125
1:30 - e e . - - . - .

1:40
1:30
100

C.hystrix 1:70

Combination 1:80

Sample

Extract 1:90 .

1:100 . . . . . . .
1:110 . . . . . . . -
1:130 - - - - . - - - -
1:200 - . 4 + ‘ + 4 ‘ 4
1:230 . . . + ‘ + + + ‘
1:20 - - . - - - - . - 1
1:30
1:40
1:30
1:00
1:70

70% akohol 1:80
1:90 .
1:100 . - - . - . .
1:110 . . 4 4 . . 4 +
1:13%0 . g ¥ + . + 4 . 4
1:200 + . 4 + 4 + 4 + 4
1:230 4 g & + 4 + 4 + +
1:20 - - - . - - . . . 1
1:30
1:40
1:30
1:00
1:70

Phenol 3% 1:80 .
1:90 .
1:100 e, - @ + - . .
1:110 - - 4 + + . 4 +
1:130 . . . . . . - .
1:200 . = 3 + 4 + + . 4
1:230 . - + + + + - + +

44
©Unit Penelitian dan Pengabdian Kepada Masyarakat (P2M) FK ULM



Prosiding The Health Science International Conference (HESICON)

Table 2. Observation Results of Phenol Coefficient Test Treatment of Leaf and Peel Extract
Combination of C. hystrix, Phenol 5%, Alcohol 70% Against E.coli, P.aeruginosa, and C.albicans

Treatment Repeat 1 Repeat 2 Repeat 2 Phenol
Concentration 3 3 3 10 10 10 13 13 13 Coefficient
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0
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o
*
.
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o
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.
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M e e e
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o
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.
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-
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- - - . . . .

Effectiveness on Gram positive bacteria is generally better than Gram negative. The type of
bacteria inhibited, the structure of the bacterial cell wall, penetration and bonding of antibacterial
compounds can affect the activity of antibacterial substances based on the variation of the phenol
coefficient value obtained. Gram-positive bacteria tend to be more sensitive to antibacterial
compounds such as flavonoids, saponins, and tannins. This is because the structure of the cell wall of
gram-positive bacteria is relatively simpler than the structure of the cell wall of gram-negative
bacteria. The cell wall composition of gram- positive bacteria consists of more than 50%
peptidoglycan and teichoic acid content which is polar and low lipid content (1-4%) which is non-
polar. Meanwhile, flavonoids, saponins and tannins are polar compounds®?. Therefore, this
antibacterial compound more easily penetrates the cell membrane of gram- positive bacteria. While
gram-negative bacteria have bacterial cell walls that are more difficult for compounds to penetrate by
flavonoids, saponins and tannins because they consist of high lipid content (11-22%) which are non-
polar and peptidoglycan content is only about 5-10% which is polar. and the outer cell membrane
which functions as a selective defense of toxic compounds entering and leaving the cell. In addition,
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gram-negative bacteria have an outer membrane consisting of phospholipids (inner layer) and non-
polar lipopolysaccharides (outer layer). This is what causes polar secondary compounds (flavonoids,
saponins and tannins) to be more difficult to enter into gram-negative bacteria cells so that their
antibacterial activity is less strong than gram-positive bacterial?.

The gram-negative outer membrane consists of three layers, namely lipopolysaccharides (LPS),
lipoproteins, and phospholipids. In phospholipids there are porins which are formed from proteins.
Porins are channels through which some molecules can pass. This outer membrane serves as a barrier
against antibiotics, digestive enzymes, and dry conditions, but cannot be a barrier to all substances.
The main factors of cell wall damage are lipopolysaccharide (LPS) and porin. Antibacterial
compounds that work by penetrating LPS (lipopolysaccharide), hydrophilic molecules will more
easily pass through LPS than hydrophobic molecules. Gram-negative bacteria have hydrophilic
properties, namely carboxyl, amino acids and hydroxyl. The mechanism of antibacterial action of
each secondary metabolite compound is different. Secondary metabolite compounds inhibit the
growth of bacteria starting by damaging the cell wall. Polar compounds can penetrate polar
peptidoglycan, as well as some polar compounds such as phenolic compounds that can break the
peptidoglycan bond in the bacterial wall. Antibacterial compounds that are able to react with porins
(trans membrane proteins) on the outer membrane of bacteria and bacterial cell walls will form strong
polymer bonds, resulting in the destruction of the porin. Damage to the porin which functions as a
place for entry and exit of nutrients will cause the permeability of the bacterial cell wall to decrease so
that bacterial growth is inhibited, or the bacterial cell will die?.

Some of the roles of secondary compounds in fungi can be explained as follows. Flavonoid
group compounds are strongly suspected of being able to inhibit fungal growth by inhibiting the
synthesis of fungal nucleic acids and inhibiting the division and proliferation of fungal cells?®?’,
Compounds of the tannin group in the extract can produce glycosyltransferase enzymes that affect the
integrity of the composition of the fungal cell wall of C.albicans. monosaccharide units into
polysaccharides, making it easier for other compounds to synergize to work to destroy nucleic acid
synthesis?®2?®, The process of inhibiting the growth of C.albicans requires more and more specific
metabolites compared to inhibiting other microbes, because the cell wall structure of C.albicans
consists of 5 layers and the outer layer of the plasma membrane contains lipids in the form of
ergosterol which is a double phospholipid membrane which function to resist lysis due to osmotic
pressure?®30,

This in vitro study proves that C. hystrix extract has effectiveness as an antiseptic. The
development of C. hystrix as an alternative antiseptic preparation needs to be supported based on
research, both in combination extract preparations with different plant species, as well as in vitro and
organoleptic testing.

CONCLUSION

Based on the phenol coefficient test, the combination of leaf extract and C.hystrix fruit peel has
antimicrobial effectiveness which has the potential to be used as an alternative antiseptic.

For further research, you can explore more about the stability, viability of the extract as an
antiseptic, and its organoleptic properties according to safety and health standards.

ACKNOWLEDGMENTS

We would like to thank all the teams at the Microbiology Laboratory, Faculty of Medicine,
Lambung Mangkurat University who have played a role and assisted in the implementation of this
research.

REFERENCES

1. Budiarti, L. Y., Khariyati, L., Fakhriyadi, R. The relationship between the existence of bacterial
type from hand and feces with water piping on elementary school students on the riverbanks of
Kuin in Banjarmasin. Proceeding International Seminar: development of tropical disease
research based on wetland and Indonesian local. 2017:336- 347. ISSN:2477-3522

46
©Unit Penelitian dan Pengabdian Kepada Masyarakat (P2M) FK ULM



Prosiding The Health Science International Conference (HESICON)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Heriyani FLY, Budiarti W, Nursantari A. Hand Soap Activity Against The Number of Bacterial
Colonies From The Housewife's Hand Swab Samples in A Temporary Landfill in Kelurahan
Gadang Banjarmasin. Berkala Kedokteran. 2021;17(2): 87-94

Kurniati, Surya P, Heriyani F, Budiarti LY. An Overview of the Types of Bacteria on the Hands
of Elementary School Students Around the Banks of the Lulut River in Banjarmasin.
Homeostasis. 2019; 2(1): 99-106.

Indrayati, S. & Sari, R.I. Gambaran Candida albicans Pada Bak Penampung Air di Toilet SDN 17
Batu Banyak Kabupaten Solok. Jurnal Kesehatan Perintis. 2018;5(2): 133-138.

Budiarti LY, Khaidah S, Khatimah H, Wydiamala E. Counseling on the Use of Herbs to Prevent
Tinea Pedis in Communities in Flood-Prone Areas. Proceedings of PKM -CSR. 2021;4: 514-521.
e-ISSN: 2655-3570.

Asngad A, Aprilia RB, Nopitasari N. Quality of Hand Sanitizer Gel From Banana Stem Extract
With the Addition of Alcohol, Triclosan, and Glycerin in Different Doses. Bioexperiments:
Journal of Biological Research. 2018;4(2): 61-70.

Cahyani NME. Basil Leaves (Ocinum Cannum) as an Alternative for Making Hand Sanitizer.
PACKAGE Journal: 9 (2): 150-156.

Dewi I, Yunianto B. Uji Efektivitas Sediaan Hand Sanitizer Kombinasi Ekstrak Daun Kemangi
(Ocimum Sanctum L) dan Ekstrak Kulit Jeruk Purut (Citrus Hystrix). Jurnal Kebidanan dan
Kesehatan Tradisional. 2016;1(2): 130- 135.

Rini EPS &Nugraheni ER. Test d aya h slow b various m erek h and s sanitizer gel against the
growth of Escherichia coli and Staphylococcus aureus. Journal of Pharmaceutical Science and
Clinical Research. 2018:1:18-26.

Adi P, Sandi NF. Pengaruh Ekstrak Etanol Kulit Jeruk Nipis (Citrus aurantifolia) Terhadap
Jumlah 1I-6 pada Gingiva Tikus yang Diinduksi Actinobacillus actinomycetemcomitans. Prodenta
Jornal of Dentistry. 2017;1(1): 15-23.

Budiarti LY, Wydiamala E, Madani RA. Antibacterial Activity of Extract Combination of Leaves
and Peels Kaffir Lime (Citrus Hystrix Dc.) Against Some Test Bacteria. Bioinformatics and
Biomedical Research Journal. 2017; 4(2): 39 - 47. doi: 10.11594/bbrj.04.02.01.

Budiarti, L. Y., Wydiamala, E., Ulfa, N. Phenol Coefficient Test Combination Infusion of
Cananga odorata - Averrhoa bilimbi L. against staphylococcus aureus and Salmonella typhi in
vitro. Bioinformatics and Biomedical Research Journal. 2021;4 (1): 19 — 26.

Lemes R.S. et al. Chemical Composition and Antibacterial Activity of Essential Oils From Citrus
Aurantifolia Leaves and Fruit Peel Against Oral Pathogenic Bacteria. Annals of the Brazilian
Academy of Sciences. 2018;90(2): 1285-1292.

Irwan A, Junaidi AB. Kajian Awal Metabolomik pada Ekstrak Metanol Daging Buah Limau Kuit
Dengan Analisis Gc-Ms Tidak Tertarget. Prosiding Seminar.Nasional Lingkungan Lahan Basah.
2020;5: 27- 31.

Lee JH, Cho. S, Choi CW, Nam Kt, Hwang SG. Investigation on Antibacterial and Antioxidant
Activities, Phenolic and Flavonoid Contents of Sthatthai Edible Plant as an Alternative for
Antibiotics. Asian-Australasia. 2014;27(10): 1462- 1464.

Ariyani H, Nazemi M, Hamidah H, Kurniati M. Antibacterial Effectiveness Test Extract Skin
Lime Cookicitrustrus Hystrix Dc) Somer Of Bacteria. JCPS (Journal of Current Pharmaceutical
Scienes). 2018;2(1): 136- 141.

Budiarti LY, Yasmina A, Nurikwan PW, Prayudi MOS, Firisa MR, Kangsudarmanto K.
Antibacterial Activity of Infused Peel of Kaffir Lime, Manurun Banana, and Pineapagainstints the
Number of Staphylococcus Aureus and Escherichia Coli Colonies. 2022:1:1-7.

Dewi I, Yunianto B. Uji Efektivitas Sediaan Hand Sanitizer Kombinasi Ekstrak Daun Kemangi
(Ocimum Sanctum L) dan Ekstrak Kulit Jeruk Purut (Citrus Hystrix). Jurnal Kebidanan Dan
Kesehatan Tradisional. 2016:1(2); 130- 135.

Budiarti L. Y., P.W. Nurikhwan, N. Muthmainah. Metode Pencegahan Infeksi. Banjarmasin; CV.
Sarimulia Indah: 2021.

Warsito W, Noorhamdani N, Sukardi S, Suratmo S. Aktivitas Antioksidan dan Antimikroba
Minyak Jeruk Purut (Citrus hystrix DC.) dan Komponen Utamanya. Journal of Environmental
Engineering and Sustainable Technology. 2017;4(1): 13-8.

Ariyani H, Nazemi M, Hamidah H, Kurniati M. Uji Efektivitas Antibakteri Ekstrak Kulit Limau

47

©Unit Penelitian dan Pengabdian Kepada Masyarakat (P2M) FK ULM



Prosiding The Health Science International Conference (HESICON)

22.

23.

24,

25.

26.

217.

28.

29.

Kuit (Cytrus hystrix DC) Terhadap Beberapa Bakteri. JCPS (Journal of Current Pharmaceutical
Sciences). 2018;2(1): 136-41

Kurniawati D. Formulasi dan Uji Aktivitas Antiseptik dari Bahan Alam Kulit Jeruk Nipis, Daun
Sirih dan Tanaman Bundung Terhadap Staphylococcus Aureus dan Candida Albicans.
FARMASIS: Jurnal Sains Farmasi. 2021;2(1): 25-31.

Les LH, Isnaeni, Soeratri W. Aktivitas Antibakteri dan Stabilitas Sediaan Gel Minyak Atsiri Daun
Jeruk Purut (Citrus hystrix folium). Jurnal Farmasi dan limu Kefarmasian Indonesia. 2019; 6(2):
74-80.

Budiartii, L. Y, Heriyani, F, Medika, G, Fatimah, R. N. The Antibacterial Activity of Betel (Piper
Battle L.) and Basil (Ocimum Sanctum L.) Leaves Infusion as Antiseptic Preparations Against
Some Bacteria In Vitro. Bioinformatics and Biomedical Research Journal. 2021;4(2): 48-56. doi:
10.11594/bbrj.04.02.02.

Septiadi T, Pringgenies D, Radjasa OK. Uji Fitokimia dan Aktivitas Antijamur Ekstrak Teripang
Keling (Holoturia atra) dari Pantai Bandengan Jepara Terhadap Jamur Candida albicans. Journal
Of Marine Research. 2013;2(2): 76-84.

Miftahullaila M, Sinamon S, Setiawan Y. Pengaruh waktu Perendaman Plat Resin Akrilik
Polimerisasi Panas Dalam Ekstrak Kulit Durian (Durio zibethinus L.) Terhadap Jumlah Koloni
Candida albicans. Prima Journal of Oral and Dental Sciences. 2021;4(2): 33-38.

Setiari NMM, Ristiati NP, Warpala IWS. Aktivitas Antifungi Kombinasi Ekstrak Daun Sirih
(Piper betle) dan Ekstrak Kulit Buah Jeruk (Citrus reticulata) Untuk Menghambat Pertumbuhan
Candida Albicans. Jurnal Pendidikan Biologi Undiksha. 2019;6(2): 13-19.

Sari NKY, Permatasari AAAP, Sumadewi NLU. Uji Aktivitas Anti Fungi Ekstrak Daun Kamboja
Putih (Plumeria acuminate) Terhadap Pertumbuhan Jamur Candida albicans. J Media Sains.
2019;3(1): 28-31.

Widhiasin PR, Jirna IN, Dhyanaputri IS. Potensi Ekstrak Kulit Buah Delima Terhadap
Pertumbuhan Candida albicans Secara In Vitro. The Journal of Medical Laboratory. 2017;5(2):
77-82.

48

©Unit Penelitian dan Pengabdian Kepada Masyarakat (P2M) FK ULM



