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SUMMARY

Introduction: /nfectious diseases are still aproblem in
developing and tropical countries such as Indonesia.
This study aims to determine whether the antibacterial
substances contained in Bidara Upas tubers affect the
growth of Streptococcus sp ., Pseudomonas aeruginosa,
Escherichia coli Extended-spectrum [3-lactamase and
Methicillinresistance Staphylococcus aureus (MRSA).
Methods: The method used in this study was an
experimental laboratory using various extract
concentrations of 25 %, 50 %, 75 %, and 100 % and
positive control of meropenem and chloramphenicol
and negative control (DMSO 5 %). The greater the
concentration of the extract of the Bidara Upas tuber,
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the wider the zone of inhibition. The tuber of Bidara
Upas has antibacterial activity against Streptococcus
sp., Pseudomonas aeruginosa, E. coli Extended-
spectrum f(3-lactamase (ESBL), and Methicillin-
Resistant Staphylococcus aureus (MRSA).

Results: The results of the Mann Whitney and Kruskal
Wallis test showed that antibacterial activity affects
E. coli ESBL and MRSA with sig. (o < 0.05). This
indicates that there is no significant difference in the
use of various concentrations of extracts capable of
inhibiting bacterial growth. This study concluded
that the greater the concentration of the extract of the
Bidara Upas tuber, the wider the zone of inhibition,
and the tuber of Bidara Upas had antibacterial activity
against Streptococcus sp ., Pseudomonas aeruginosa,
Escherichia coli ESBL, and MRSA.

Conclusion: ndonesian Bidara Upas tuber extract
can inhibit pathogen bacteria Streptococcus sp.,
Pseudomonas aeruginosa, E. coli ESBL, and MRSA
with strong activity based on the resulting inhibition
zone. The indegenous Indonesian Bidara Upas tuber
has potential as an antibacterial agent and can be
developedinfurtherresearchrelatedtoinvivo activity
tests and activity tests on other pathogenic bacteria.

Keywords: Antibacterial, Bidara Upas Tuber,
E. coli ESBL, MRSA, Pseudomonas aeruginosa,
Streptococcus sp.

RESUMEN

Introduccion: Las enfermedades infecciosas siguen
siendo un problema en los paises en desarrollo y
tropicales como Indonesia. Este estudio tiene como
objetivo determinar si las sustancias antibacterianas
contenidas en los tubérculos de Bidara Upas afectan
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el crecimiento de Streptococcus sp., Pseudomonas
aeruginosa, Escherichia coli, 3-lactamasa de espectro
extendido y Staphylococcus aureus resistente a la
meticilina (MRSA).

Métodos: El método utilizado en este estudio fue
experimental utilizando varias concentraciones de
extractoal 25 %,50 %,75 %y 100 % y control positivo
de meropenem y cloranfenicol y control negativo
(DMSO 5 %). Cuanto mayor es la concentracion del
extracto del tubérculo Bidara Upas, mds amplia es
la zona de inhibicion. EIl tubérculo de Bidara Upas
tiene actividad antibacteriana contra Streptococcus
sp., Pseudomonas aeruginosa, E. coli BLEE Yy
Staphylococcus aureus resistente a la meticilina
(MRSA).

Resultados: Los resultados de la prueba de Mann-
Whitney y Kruskal Wallis mostraron que la actividad
antibacteriana afecta a E. coli BLEE y MRSA con sig.
(P < 0,05). Esto indica que no existe una diferencia
significativa en el uso de varias concentraciones
de extractos capaces de inhibir el crecimiento
bacteriano. Este estudio concluyo que cuanto mayor
era la concentracion del extracto del tubérculo de
Bidara Upas, mds amplia era la zona de inhibicion
v el tubérculo de Bidara Upas tenia actividad
antibacteriana contra Streptococcus sp ., Pseudomonas
aeruginosa, E. coli BLEE y MRSA.

Conclusion: El extracto de tubérculo de Bidara Upas
de Indonesia puede inhibir las bacterias patogenas
Streptococcus sp., Pseudomonas aeruginosa, E. coli
ESBL y MRSA con una fuerte actividad basada en la
zona de inhibicion resultante. El tubérculo Bidara
Upas autoctono de Indonesia tiene potencial como
agente antibacteriano y puede desarrollarse en
futuras investigaciones relacionadas con pruebas
de actividad in vivo y pruebas de actividad en otras
bacterias patogenas.

Palabras clave: Antibacteriano, Bidara Upas Tuber,
E. coli ESBL, MRSA, Pseudomonas aeruginosa,
Streptococcus sp.

INTRODUCTION

Infectious diseases are the main cause of
high mortality rates in developing countries.
According to the World Health Organization
(WHO), infection was the cause of death in 3.5
million people every year, mostly poor children
and children living in low and middle-income
countries (1). The COVID-19 pandemic has
increased the death rate from infectious diseasesin
the world and Indonesia (2). One of the diseases
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that many Indonesian people have suffered since
ancient times is an infectious disease (3-6).
Infectious diseases can be caused by pathogenic
microorganisms, such as Streptococcus sp.,
Pseudomonas aeruginosa, E. coli ESBL, and
Methicillin-Resistant Staphylococcus aureus
(MRSA) (7-10).

The development of antibacterial drugs
from natural ingredients is needed to reduce the
occurrence of antibiotic resistance. One of them
is a natural medicine that comes from plants.
One of the plants that have been widely used is
the Bidara Upas plant (Merremia mammosa).
Bidara Upas (Merremia mammosa (Lour)) is a
medicinal plant from Indonesia that can be found
in Meru Betiri National Park. This plant from
the Convolvulaceae tribe can be used as an anti-
inflammatory,analgesic, wound healing, treating
snake bites, cancer, leprosy, syphilis, typhus,
diphtheria, inflammation, and diabetes (11,12).

This plant contains various secondary
metabolites that can be used as medicine (13-
15). Bidara Upas contains alkaloids and tannins
as antibacterial compounds (13). Research that
has been carried out on Bidara Upas, among
others, extracts of Bidara Upas tubers can inhibit
the growth of various good pathogenic bacteria
such as Microbacteriumtuberculosis,Salmonella
typhi,Staphylococcus aureus (16-18). Research
on Bidara Upas tubers has been carried out by
several previous researchers with a focus on
different pathogens such as Sraphylococcus
aureus, Escherichia coli, and Brine Shrimp
Lethality Test (15) used Mycobacterium
tuberculosis (19). However, in this study,
researchers used bacteria such as Streprococcus
sp., Pseudomonas aeruginosa, E. coli ESBL,
and Methicillin-Resistant Staphylococcus aureus
(MRSA).

Based onthe above background, the researcher
has conducted this study to assess the antibacterial
activity contained in the Bidara Upas tuber,
which functions to inhibit or prevent the growth
of bacteria, and to see the potential of the Bidara
Upas content in inhibiting antibacterial against
the bacteria Streptococcus sp., Pseudomonas
aeruginosa, E. coli ESBL and Methicillin-
Resistant Staphylococcus aureus (MRSA).
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METHODS

Plant Sources and Determination

The Indonesian Bidara Upas tuber plant used
in this study was obtained and determined in
Batu Materia Medica, Batu, East Java. These
tubers were determined based on the results of the
determination of kingdom, division,class, order,
family, genus, species, and the common name
of Bidara Upas tubers in Batu Materia Medica.

Preparation of Fermentation Media

MHA media was prepared by dissolving 1.33
g of MHA media into 35 mL of distilled water.
Also,sterilization was carried out by autoclaving
for 15 minutes at 121°C.

Sample Preparation

Bidara Upas tuber powder, as much as 800 g,
was extracted with ethanol using the maceration
method. Bidara Upas tuber powder was soaked
in 6 liters of ethanol for three days with regular
stirring. The thick extract of Bidara Upas tuber
was obtained as much as 31.1 g. Bidara Upas
tuber extract was tested for phytochemical
screening and antibacterial activity tests. The
thick extract of Bidara Upas tuber was made in
4 concentration series (100 %, 75 %, 50 %, and
25 %) using a 5 % DMSO solution. DMSO 5 %
solution was prepared by dissolving 1 mL of
concentrated DMSO into sterile distilled water
up to 100 mL.. Each concentration series was
made by adding 5 % DMSO solution into several
grams of thick extract of Bidara Upas tuber until
the volume was 3 mL.

Inoculum Preparation

Amount of 1 dose of each pure bacterial
culture was inoculated on the surface of the
media so that it was slanted, then incubated in
an incubator at 37°C for 24 hours. One loop of
the rejuvenated bacterial culture on MHA media
was suspended in a tube containing 5 mL of NB
media and incubated for 24 hours at 37°C. The
bacterial suspension was diluted using sterile
0.9 % NaCl until the turbidity was equivalent to
a standard solution of 0.5 Mc. Farland (liquid
culture whose turbidity is equivalent to 0.5 Mc.
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Farland has a population of 1x107 CFU/mL -
1x108 CFU/mL).

Antibacterial Activity Test of Ethanol Extract
Using Disc Method

The antibacterial test method used in this study
was the disc diffusion method (Kirby-Bauer test).
Prepare a Petri dish that has been sterilized, pour
1 mL of the bacterial suspension to be inoculated,
then pour 35 mL of MHA media on each Petri
dish and shake it around like a figure eight and
wait until it solidifies. Place the paper discs
soaked in each treatment using the tip of sterile
tweezers. Each Petri dish consisted of 6 paper
discs, and in each plate contained each treatment
group (negative control, positive control, extract
concentration 100 %, extract concentration
75 %, extract concentration 50 %, and extract
concentration 25 %). After the disc, the paper is
embedded in the Petri dish and then closed. The
mouth of the Petri dish is passed through the fire
and then wrapped. Then incubated at 31-37°C
for 24 hours. Each sample’s zone of inhibition
(mm) was measured (20).

RESULTS

Bidara Upasis awoody vine with a stem length
of 3-6 m. The stem is a bit slippery, small, and
purplish red. Bulbs are in the ground, elongated
round shape. The tuber skin is brownish-yellow,
thick, and gummy. The tuber flesh is white (21).

Figure 1. Indoensian Bidara Upas (Merremia mammosaL.).
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Based on Table 1, the extract of Indonesian
Bidara Upas tuber (Merremia mammosa L.)
contains alkaloids, flavonoids, saponins, tannins,
and terpenoids.

Table 1

Phytochemical screening results of Bidara Upas tuber
(Merremia mammosa L.) Extract

Screening test ~ Results  Information

Alkaloids + Mayer formed a yellow
precipitate Dragendorph
formed a red precipitate,
Wagner formed a brown
precipitate

Flavonoids + Change color to orange

Saponins + Stable foam is formed
for 10 minutes

Tannins + Change color to dark green

Terpenoids + Change color to red

Steroids - Does not turn green

+: Indicates presence of secondary metabolites
-: Indicates the absence of secondary metabolites

Phytochemical screening in this study was
conducted to determine the content of secondary
metabolites in the ethanol extract of Bidara Upas
tubers. This study is following research by Pereda
etal. in2009 (22) which showed that Bidara Upas
tubers contain secondary metabolites of alkaloids,
flavonoids, saponins, tannins, phenolics and
triterpenoids.

The results obtained from the antibacterial
activity testof the tuber of Bidara Upas (Marremia
mammosa) against the bacterium Pseudomonas
aeruginosa found that a concentration of 25 %
had an average inhibition zone of 1.75 mm, which
was included in the resistant category. The 50 %
concentration has an average inhibition zone of
2.25 mm, including the resistance category, the
75 % concentration has an average inhibition zone
of 2.5 mm, including the resistance category, and
the 100 % has an average inhibition zone of 3.5
mm, which included in the category of resistance
and negative control did not form an inhibition
zone. While the positive control, namely the
antibiotic chloramphenicol, showed an average
diameter of the inhibition zone of 1.25 mm, which
means this antibiotic, according to the Clinical
and Laboratory Standards Institute (CLSI),

Antibacterial activity test results

Bacteria Bacteria Bacteria Bacteria

Sample inhibition inhibition inhibition inhibition

zone Category zone Category zone Category zone Category

Pseudomonas Streptococcus E. coli MRSA+SD
aeruginosa SD spxSD ESBL+SD

KG-) 0+0.00° - 0+0.00° - 0+0.00° - 0+0.00° -
K(+) 1.25+0.50° Resistant 1.75+0.95° Resistant 10+0.00° Resistant 9.5+1.00° Resistant
25 % 1.75+0.50* Resistant 1.5+0.57* Resistant 1+0.81* Resistant 1+0.00* Resistant
50 % 2.25+0.50% Resistant 2.5+0.57* Resistant 2+0.81° Resistant  4.25+2.21* Resistant
75 % 2.5+0.57* Resistant 3.75+0.95* Resistant 2.5+0.57* Resistant  4.25+0.95* Resistant
100 % 3.5+0.57* Resistant 4.75+0.05* Resistant 4.5+1.73% Resistant  6.75+2.87* Resistant
a = Significant difference
b = The difference is not significant
K- = Negative Control
K+ = Positive Control
K25 % = Concentration 25 %
K50 % =50 % concentration
K75 % =75 % concentration
K100 % = 100 % concentration
S1156 Vol. 130, Supl 5, noviembre 2022
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chloramphenicol if the diameter of the inhibition
zone <12 mm is categorized as resistant so that
the bacteria are resistant to the ethanol extract
of the Bidara Upas tuber. For the test results of
the antibacterial activity of Bidara Upas tubers
(Marremia mammosa) against Streptococcus
sp. bacteria, it was found that a concentration of
25 % had an average inhibition zone of 1.5 mm
including the resistant category, a concentration
of 50 % had an average inhibition zone of 2.5 mm
which included in the resistant category, 75 %
concentration had an average inhibition zone
of 3.75 mm which was included in the resistant
category,and 100 % concentration had an average
inhibition zone of 4.75 mm which was included
in the resistant category. Negative control did
not form a zone of inhibition. While the positive
control, namely the antibiotic chloramphenicol,
showed an average diameter of the inhibition
zone of 1.75 mm, which means this antibiotic is
classified as Resistant.

The results obtained from the antibacterial
activity testof Bidara Upas (Marremia mammosa)
tubers against E. coli ESBL bacteria found that a
concentration of 25 % had an average inhibition
zone of 1 mm, which was included in the weak
category. The 50 % concentration has an average
inhibition zone of 2 mm, which is included in
the resistant category, the 75 % concentration
has an average inhibition zone of 2.5 mm,
which is included in the resistance category,
and the 100 % has an average inhibition zone
of 4.5 mm which is included in the category of
resistance. And negative control did not form
an inhibition zone. While the positive control,
namely the antibiotic meropenem showed an
average diameter of the inhibition zone of 10
mm, which means this antibiotic, according to
the Clinical and Laboratory Standards Institute
(CLSI), meropenem if the diameter of the
inhibition zone of 15 mm is categorized as
resistant so that the bacteria are resistant to the
ethanol extract of the Bidara Upas tuber. The
test results of the antibacterial activity of Bidara
Upastubers (Marremia mammosa) against MRS A
bacteria found that a concentration of 25 %
formed an inhibition zone of 1 mm categorized
as resistant. In comparison, concentrations of
50 % and 75 % formed an inhibition zone of 4.25
mm categorized as resistant. A concentration of
100 % formed an inhibition zone of 4.25 mm.
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the 6.75 mm inhibition zone was categorized as
resistant, and the negative control did not form
an inhibition zone. While the positive control,
namely the antibiotic meropenem, showed an
average diameter of the inhibition zone of 9.5
mm, which means this antibiotic is classified as
Resistant so that MRS A bacteria are resistant to
the ethanol extract of Bidara Upas tuber. It can
be concluded that the higher the concentration,
the wider the inhibition zone formed.

For the test results of the antibacterial activity
of Bidara Upas tuber (Marremia mammosa)
against MRSA bacteria, it was found that a
concentration of 25 % formed an inhibition zone
of 1 mm which was categorized as resistant, while
concentrations of 50 % and 75 % formed an
inhibition zone of 4.25 mm which was categorized
asresistant, and a concentration of 100 % formed
an inhibition zone of 4.25 mm,and a concentration
of 100% formed an inhibition zone of 6.75 mm
inhibition zone categorized as resistant, and the
negative control did not form an inhibition zone.
While the positive control, namely the antibiotic
meropenem, showed an average diameter of the
inhibition zone of 9.5 mm, which means this
antibiotic is classified as Resistant so that MRS A
bacteria are resistant to the ethanol extract of
Bidara Upas tuber. It can be concluded that the
higher the concentration, the wider the inhibition
zone formed. While the positive control, namely
the antibiotic meropenem, showed an average
diameter of the inhibition zone of 9.5 mm, which
means this antibiotic is classified as Resistant so
that MRS A bacteria are resistant to the ethanol
extract of Bidara Upas tuber. It can be concluded
that the higher the concentration, the wider the
inhibition zone formed.

DISCUSSION

Bidara Upas tubers were obtained. Results
from phytochemical screening showed that the
ethanolic extract of Bidara Upas tubers was
positive for alkaloids, flavonoids, saponins,
tannins, and terpenoids. While the steroid
compound test showed negative results.
Ethanol extract of Bidara Upas tuber (Marremia
mammosa) can provide antibacterial activity
against Streptococcus sp., Pseudomonas
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aeruginosa, E. coli ESBL and MRSA at all
concentrations. And this study proves that the
higher the concentration of Bidara Upas tuber
extract given, the larger the diameter of the
inhibition zone formed around the paper disc.

This study is in accordance with research
conducted in previous research stated the
presence of alkaloids and flavonoids in Bidara
Upas tuber extract (23) and Bidara Upas tubers
contain secondary metabolites of alkaloids,
flavonoids, saponins, tannins, phenolics, and
triterpenoids (22).

The activity of the ethanolic extract of Bidara
Upas tuber in inhibiting the growth of gram-
positive bacteria Streptococcus sp. and MRSA
was more sensitive than the gram-negative
bacteria Pseudomonas sp. and E. coli ESBL.
This is in accordance with the statement that the
inhibition zone of gram-positive bacteriais larger
than that of gram-negative bacteria (24). This
indicates that the extractis more sensitive to gram-
positive bacteria. In this case, Streptococcus sp.
and MRS A were gram-positive bacteriathat were
more sensitive to the extract than Pseudomonas
sp.and E.coli ESBL. This difference in activity is
due to differences in the structure and components
of the bacterial cell wall. The peptidoglycan
layer on the cell wall of gram-negative bacteria
is thinner, whereas, in Gram-positive bacteria,
the peptidoglycan layer is thicker. In addition,
the components that make up the cell wall of
gram-negative bacteria are more complex because
they have an additional outer membrane layer,
so it is easier to penetrate the cell walls of gram-
positive bacteria than gram-negative ones. In
the calculation of the clear zone of the two Petri
dishes, it can be seen that the clear zone of the
samples in the Streptococcus sp.and E.coliESBL
cultures was wider than the positive control.

CONCLUSION

Ethanol extract of Bidara Upas tuber
(Marremia mammosa) can provide antibacterial
activity against Pseudoemonas aeruginosa,
Streptococcus sp., E. coli ESBL, and MRSA at
all concentrations characterized by the formation
of a clear zone around the paper disc.

S1158

10.

11.

12.

. Elmanar R, Atmaja MHS.

REFERENCES

Solin AR, Hasanah O, Nurchayati S. The relationship
between the incidence of infectious diseases and the
incidence of stunting in toddlers 1-4 years. Let’s Fkp.
2019;6(1):65-71.

Rizma S, Adlia M. Knowledge related to efforts
to prevent Coronavirus Disease (COVID-19) in
Indonesia. HIGEIA (Journal of Public Heal Res Dev.
2020;333-346.

Angelina M, Turnip M, Khotimah S. Antibacterial
activity test of ethanol extract of basil leaves (Ocimum
sanctum L.) against the growth of Escherichia coli
and Staphylococcus aureus bacteria. J Protobiont.
2015;4(1).

Lashari Y, Rochmanti M, Purba AKR, Notobroto HB,
Sarassari R, Kuntaman K. The Economic Impact of
Carbapenem Resistant-Non Lactose Fermenter and
Enterobacteriaceae Infections on Hospital Costs in
Dr. Soetomo General Academic Hospital Surabaya,
Indonesia. Antibiotics. 2022;11(5):694.

Imaging of Group B
Streptococcus infection in pyonephrosis: A case report.
Radiol Case Reports. 2022;17(9):3302-3307.

Asmarawati TP, Martani OS, Bramantono B,
Arfijanto MV. Prolonged fever and exaggerated
hypercoagulopathy in malaria vivax relapse and
COVID-19 co-infection: A case report. Malar J.
2022;21(1):1-7.

. Novard MFA, Suharti N, Rasyid R. Description of

the bacteria causing infection in children based on
the type of specimen and the pattern of resistance in
the laboratory of Dr. RSUP. M. Djamil Padang in
2014-2016. J Health Andalas. 2019;8(2S):26-32.

Ramandinianto SC, Khairullah AR, Effendi MH,
Hestiana EP. Profile of multidrug resistance (MDR) and
methicillin resistant Staphylococcus aureus (MRS A)
ondairy farmsineastJavaprovince,Indonesia. Indian
J Forensic Med Toxicol. 2020;14(4):3439-3445.

. Ramandinianto SC, Khairullah AR, Effendi MH,

Tyasningsih W,RahmahaniJ. Detection of enterotoxin
type B gene on methicillin-resistant Staphylococcus
aureus (MRSA) isolated from raw milk in East Java,
Indonesia. Syst Rev Pharm. 2020;11(7):290-298.

RahmiKA ,Purwono PB,Rochmanti M. Benzalkonium
chloride effectiveness as adisinfectant against hospital-
associated methicillin-resistant Staphylococcus aureus
(HA-MRSA). Malays J Microbiol. 2019;15(2):88-94.
Agromedia R. Smart Book of Medicinal Plants:
431 Types of Plants that Fight Various Diseases.
Agromedia; 2008.

Sakinah EN, Ulfa EU, Marchianti ACN. The
effectiveness of Merremia mammosa (Lour.) extract

Vol. 130, Supl 5, noviembre 2022



14.

15.

16.

17.

18.

NURROSYIDAH IH, ET AL

fractions as diabetic wound healers on diabetic rat
model. 2018.

Farizal J. Effect of Ethanol Extract of Bidara Upas
(Merremia mammosa) on Lymphocyte Proliferation
and Macrophage Roi Production Experimental Study
of Salmonella typhimurium Infection in Balb/C Mice.
Diponegoro University; 2012.

Junairiah J, Nurhariyati T, Suhargo L. Innovation
of Medicine Plants Propagation with Verticulture
Techniques in Efforts to Overcome Land Dysfunctional
in East Surabaya Area. Darmabakti Cendekia J
Community Serv Engag. 2020;2(2):58-61.

Sudiana IK, Asnar E, Setyawan S, Kusbianto H.
Exploration in the Use of Medicinal Plant Acanthus
ilicifolius L in the Treatment of Endothelial
Dysfunction. Folia Medica Indones. 2008;44(4):255.

Agil M, Sugianto NE, Widyowati R, Purwitasari N.
Inhibitory Test of Mycobacterium tuberculosis from
Bidara Upas Bulbs (Merremia mammosa Hall). 2010.

Sugijanto NE, Widyowati R, Agil M. Fractionation
and Inhibitory Test of Mycobacterium tuberculosis
from n-hexane and methanol extracts of Bidara Upas
Bulbs (Merremia mammosa Hall). Univ Airlangga
Research Lab. Available at http://elib pdii lipi go id.
2012.

MazniR. Antibacterial Activity Test of Ethanol Extract
of Bidara Upas Bulbs (Merremia mammosa Chois)
Against Staphylococcus aureus and Escherichia coli

Gac Méd Caracas

19.

20.

21.

22.

23.

24.

and Brine Shrimp Lethality Test. Muhammadiyah
Surakarta university; 2008.

Diwasacri HA. Antibacterial Activity Test of Methanol
Extract Fraction of Bidara Upas Bulbs (Merremia
mammosa Lour.) Hallier F.) on Mycobacterium
tuberculosis H37Rv ATCC 27294. Universitas
Airlangga; 2012.

Nurhayati LS, Yahdiyani N, Hidayatulloh A.
Comparison of testing the antibacterial activity of
yogurt starter with the well diffusion method and
the disc diffusion method. J Teknol Has Breeders.
2020;1(2):41-46.

Haryanti NW. Feed Quality and Nutrition Adequacy of
Simmental Cattle at Mitra Tani Andini Farm. Gunung
Pati Village, Semarang City (Semarang Faculty of
Animal Husbandry, Diponogoro University). 2009.

Pereda N, Guilera G, Forns M, Gomez-Benito J. The
prevalence of child sexual abuse in community and
student samples: A meta-analysis. Clin Psychol Rev.
2009;29(4):328-338.

Kurniasih T. Anti-Inflammatory Effect of Ethanol
Extract of Bidara Upas (Merremia mammosa Hall.)
Topical Extract on Carrageenin Induced Swiss Strain
Female Mice. Thesis Yogyakarta Univ Sanata Dharma.
2014.

Oktaviani D. Formulation and antibacterial activity
test of deodorant cream preparations of Bidara leaf
extract (Ziziphus mauritiana lam). Faculty of Science
and Technology UIN Syarif Hidayatullah Jakarta.

S1159



