DI0MLLI 2UAADISAS MM A

. '.‘ ” | - -
|‘ " .s ’
F W 4.7

L P
>R C
— s AR
2 m
S
N
al



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

Systematic Reviews in Pharmacy X +

cC 0

A Not secure

sysrevpharm.org

E-ISSN 0976-2779 | ISSN 0975-8453

Home | Reviewer Login | Contact

Search for title, author, keywords etc in any field v

Systematic Reviews in Pharmacy

2021, Vol: 12, Issue: 2

HOME ABOUTJOURNAL El

ORIAL BOARD

Editor in Chief

Dr.Ayad F. Alkaim

University of Babylon,

College of Science for Women,
Babylon, Iraq,

Scopus Author ID: 55255310600

Board Members

Dr. Aygul Z. Ibatova,
Department of Natural Sciences,
Tyumen Industrial University, Russia

Scopus Author ID: 57191110632 hitp://orcid.org/0000-0003-0565-8533

Dr Ahmad Faisal Ismail
Kulliyyah of Dentistry,

International Islamic liniversitv Malavsia

INSTRUCTIONS FOR Al

RS ARCHIVE CONTACT
Submit Article

eJM

eJM Track your Article

Most Viewed Articles

+ Dental Development
between Assisted
Reproductive Therapy
(Art) and Natural
Conceived Children: A
e Pilot Study

Nair
Fathi
Ahmad F
Roszaman Ra

SRP. 2020; 11(1): 01-06
» 1 doi

ure pharm.org

£UL1, VUL 1z, ISSUE. £

Current Issue

Online First

Archive

Aims and Scope
Abstracting & Indexing
Most Accessed Articles
Most Downloaded Articles

Most Cited Articles

JR(C

; Crossref =

i
©ENSns

Dr Ahmad Faisal Ismail

Kulliyyah of Dentistry,

International Islamic University Malaysia,
Kuantan Campus,

25200 Kuantan,

Pahang, Malaysia

Scopus Author ID: 35388596700

Dr. Huiliang ZHAO
Ph.D.

Guizhou Minzu University, Huaxi District, Guiyang, China
Email Id: hlzhao@gzmu.edu.cn

Dr. Mohd Armi Abu Samah
International Islamic University Malaysia (IIUM) 25200 Kuantan Pahang

Dr. Baded ramji_
Sri Lanka

Dr. Chris randea
South Africa

Dr. Yingwen ZHAO

Researcher of Guizhou Rural Economic and Social Development Research
Institute, China

yingwen0806@163.com

Dr. Li Zihan
Ph.D.
University of Glasgow, UK

c LTl |imilammi002 6 il

Roszaman Ramli
SRP. 2020; 11(1): 01-06
» A » doi

+ Psychometric
properties of the World
Health Organization
Quality of life instrument,
short form: Validity in the
Vietnamese healthcare
context
Trung Quang Vo, Bao Tran
huy Tran, Ngan Thuy
Nguyen, Tram ThiHuyen
Nguyen, Thuy Phan Chung

an -

Most Downloaded

+ Dental Development
between Assisted
Reproductive Therapy

(Art) and Natural

Conceived Children: A

mparative Pilot Study
Norzaiti Mohd Kenal,
Naimah Hasanah Mohd
Fathil, Norbasyirah Behari,
Ahmad Faisal Ismail,

Roszaman Ramli
SRP. 2020; 11(1): 01-06
» » doi

+ Manilkara zapota {L.)
Royen Fruit Peel: A
Phytochemical and
Pharmacological Review
Karle Pravin £, Dhawale
‘Shashikant C

SRP. 2018; 10{1): 11-14

» 1 » doi

2191

Pharmacognostic and
Phytopharmacological -



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

Systematic Reviews in Pharmacy X +

C @ A Notsecure | sysrevpharm.org

Dr. Li Zihan Most Cited Articles
Ph.D.

@creative University of Glasgow, UK
commons Email Id: Lizihan1992@gmail.com

Gabriela Cioca

Pharmacology Department, Faculty of Medicine, Lucian Blaga University
of Sibiu, Lucian Blaga street, no 2A, Sibiu, Romania,
gabriela.cioca@ulbsibiu.ro

Dariusz Nowak

Municipal Hospital, Mickiewicza street no 12, 42-200 Czestochowa,

Poland

dariuszandrzejnowak@wp.pl

Aleksandra Zyska

Department of Physiology, Faculty of Medicine, University of Opole,
Oleska street no 48, 45-052 Opole, Poland
aleksandra.zyska@uni.opole.pl

Katarzyna Sznajder

Clinical Department of Diagnostic Imaging, Faculty of Medicine, University of
Opole, Oleska street no 48,

45-052 Opole, Poland

Systematic Reviews in Pharmacy X +

A Not secure

Katarzyna Sznajder

Clinical Department of Diagnostic Imaging, Faculty of Medicine, University of
Opole, Oleska street no 48,

45-052 Opole, Poland
katarzyna.sznajder@uni.opole.pl

Jacek J6Zwiak

Department of Family Medicine and Public Health, Faculty of Medicine,
University of Opole,

Oleska street no 48, 45-052 Opole, Poland, jacek.jozwiak@uni.opole.pl
Luciano Benedini

Universidad Nacional del Sur, Bahia Blanca 8000,

Argentina

Paula Messina

Departamento de Biologia, Bioquimica y Farmacia,

Universidad Nacional del Sur, Bahia Blanca 8000, Argentina.

Michael Walsh

College of Pharmacy and Pharmaceutical Sciences (CPPS),

The Washington State University (WSU)-USA

alsh@y u



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

Systematic Reviews in Pharmacy X +

C @ A Notsecure | sysrevpharm.org

Prof. Dr. Kittisak Jermsittiparsert
Henan University China

Amel Dawod Kamel Gudia, PhD

Faculty of nursing, Cairo University

Egypt

Arif Nur Muhammad Ansori

Universitas Airlangga, Indonesia

arifnma@hotmail.com

Scopus Author ID: 57195995342

htps://orcid.org/0000-0002-1279-3904

Mohammed Nader Shalaby

Associate Professor of Biological Sciences and Sports Health, Suez Canal
University, Egypt

dr.m.nader@suez.edu.eg

Iasechko Svitlana

Kharkiv National University of Internal Affairs, Kharkiv, Ukraine
ko.sv@gmail.com

Dr. Faten Abo-Aziza Mohamed, PhD,

Associate Professor,

Clinical Pathology and Stem Cell Research,

Manager of Veterinary Division Central Lab (605)

National Research Centre,

33 El-Behoos St., Dokki, Cairo, Egypt Professor Asim Ahmed Elnour Ahmed
College of Pharmacy, Al-Ain University, UAE asim.ahmed@aau.ac.ae

ias

Past Editor :
S. Parasuraman. M.Pharm.. Ph.D Y

Systematic Reviews in Pharmacy X 4

CcC O A Not secure | sysrevpharm.org

33 El-Behoos St., Dokki, Cairo, Egypt Professor Asim Ahmed Elnour Ahmed
College of Pharmacy, Al-Ain University, UAE asim.ahmed@aau.ac.ae

Past Editor :
S. Parasuraman, M.Pharm., Ph.D.,
AIMST University, Malaysia

POLICIES & JOURNAL LINKS
Author Login

Reviewer Login

About Publisher

. < Advertising Policy
cross SO .
I = O Qe Aot Rt s Otisicrs

~ — - - - Conflict of Interest Policy
Copyright © 2021 Systematic Reviews in

Pharmacy All Rights Reserved. Subject
to change without notice from or liability

Digital Archiving & Preservation Policies
Editorial Policies

Peer Review Policy

to Systematic Reviews in Pharmacy.
For best results, please use Internet
Explorer or Google Chrome

Editorial & Peer Review Process

License Information

Plagiarism Policy

Privacy Policy

Protection of Research Participants (Statement On Human And Animal Rights)
Publication Ethics and Publication Malpractice Statement

Corrections, Retractions & Expressions of Concem

Self-Archiving Policies

Statement of Informed Consent

Terms of Use



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

Systematic Reviews in Pharmacy X +

C @ A Notsecure | sysrevpharm.org

E-ISSN 0976-2779 | ISSN 0975-8453 Home | Reviewer Login | Contact [—[

Search for title, author, keywords etc in any field v

Systematic Reviews in Pharmacy

HOME ABOUTJOURNAL El

ORIAL BOARD INSTR!

NS FORAUTHORS ARCHIVE CONTACT

eJ M Submit Article

SRP. Year: 2020, Volume: 11, Issue: 6
Track your Article
eJM "

Review Article

1 ing Customer i ion with ical Ci ing Services using the Kano-
Mode! Approach Most Viewed Articles

Liudmila A. Lobuteva, Alina D. Yermolaeva, Alisa V. Lobuteva, Oksana V. Zakharova, Oxana V.

+ Dental Development

WWW.sysTevpharm.org

Kartashova ae(w::n Ass!{;ﬁd

: 2 eproductive Therapy
SRP. 2020; 11(6): 01-06 (Ar0) and Natural
» Abstract »PDF  » doi: 10.31838/srp.2020.6.01 Coicatead it

Comparative Pilot Study
orzaii M nali

~

Insilico Test of Functional Role of rs8068318 Polymorphism of Arterial Hypertension-Associated
2021, Vol: 12, Issue: 2 TBX2 Candidate Gene

Maria Yu. Abramova, Tatyana A. Usacheva, Inna N. Sorokina, Irina N. Verzilina, Irina S. Polyakova,
Viadimir F. Kulikovsky v

Systematic Reviews in Pharmacy X =

A Not secure

129. i and ion of Lean i ion in pediatric A study of mother and
child hospital in Jakarta
Acim Heri Iswanto
SRP. 2020; 11(6): 939-945
» Abstract » PDF » doi; 10.31838/srp.2020.6.132

130.

yp: y and Effects of Seeds Extract of Pandanus
odoratissimus in Alloxan-Induced Diabetic Rats
Sri Endarti Rahayu
SRP. 2020; 11(6): 946-953
» Abstract » PDF » doi: 10.31838/srp.2020.6.133

131. The In Vitro Inhibitory Effects of Red Pomegranate (Punica granatum Linn) Extract on
's and phy git 's Growth
Sri Hernawati, Pratiwi Soesilawati
SRP. 2020; 11(6): 954-959

» Abstract »PDF  » doi: 10.31838/srp.2020.6.134
132. IN VITRO ADDITION OF BENZYLADENINE (BA) AND THIAMINE ON GROWTH OF ABACA BANANA | |
SHOOTS
Ari Wijayani
SRP. 2020; 11(6): 960-962
» Abstract »PDF  »dot: 10.31838/srp.2020.6.135

133. FACTORS AFFECTING FARMER'S DECISION TO CONVERT PEPPER GARDEN INTO COAL
MINING AREA
Achmad Zaini, Mariyah, Andi Siddik, Rusdiansyah
SRP. 2020; 11(6): 963-971
» Abstract » PDF » doi: 10.31838/51.2020.6,136

134 ibition of Type | Collagen in Fibrosis ion after



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

Sys Rev Pharm 2020;11(6):954-959

A multifaceted review journal in the field of pharmacy

The In Vitro Inhibitory Effects of Red Pomegranate
(Punica granatum Linn) Extract on Fusobacterium
Nucleatum’s and Porphyromonas Gingivalis’s Growth
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ABSTRACT

Gram-negative anaerobic bacteria such as Fusobacterium nucleatum and
Porphyromonas gingivalis are associated with halitosis since it can release
the aroma of ammonia. Previous research has posited that flavonoids can
inhibit bacterial growth. Red Pomegranate fruit is known to contain very
effective flavonoids. Red pomegranate fruit is even known to contain
polyphenols flavonoid and its derivatives and alkaloids. Based on this fact,
Red pomegranate fruit is expected to be used as a mouthwash with anti-
bacterial effect on Fusobacterium nucleatum and Porphyromonas
gingivalis to control halitosis. The aim of this research was to reveal the
inhibitory activity of red pomegranate extract on the growth of
Fusobacterium nucleatum and Porphyromonas gingivalis by obtaining the
Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC). The red pomegranate extract was produced via
ethanol extract to obtain 100% concentration of red pomegranate.
Dilution was conducted in order to obtain extract in 100%, 50%, 25%,
12.5% and 6.25% concentration. Minimum Inhibitory Concentration (MIC)
tests and Minimum Bactericidal Concentration (MBC) of pomegranate
extracts against Fusobacterium nucleatum and Porphyromonas gingivalis
bacteria was conducted to determine the in vitro inhibitory effect. Red
pomegranate extract with a concentration of 50% is determined as a
minimum inhibitory level and a minimum bacterial bacterial concentration
against the growth of Fusobacterium nucleatum and Red pomegranate
extracts with a concentration of 12.5% are determined as minimal
inhibitory levels and Minimum Bactericidal Concentration against bacterial
growth of Porphyromonas gingivalis. Red pomegranate extract had the
potential to become an antibacterial agent toward the growth of
Fusobacterium nucleatum and Porphyromonas gingivalis.

INTRODUCTION

Fusobacterium nucleatum is an anaerobic gram negative
bacterium associated with halitosis since it releases gas
containing sulphur, cysteine and methionine." This collection
of gases produces odors that resembles ammonia, hydrogen
sulphide and methyl mercaptan. Several subspecies of
Fusobacterium nucleatum, including polymorphum, are
found in gingival sulcus and subspecies nucleatum in the
periodontal pocket? Fusobacterium nucleatum is largely
associated with other bacteria that can trigger early and end-
of-plaque colonies.’

Similarly, Porphyromonas gingivalis is an anaerobic gram
negative bacterium normally present in plaque which plays a
role in the development of halitosis because it breaks the
protein substrate down into peptide chains and sulphur-
containing amino acids such as methionine, cysteine, cysteine
cytbolism and methionine, as well as volatile sulphur
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compounds.’ Therefore, mouthwash can be considered an
essential therapy in inhibiting both Fusobacterium nucleatum
and Phorphyromonas gingivalis bacteria since it readily makes
contact with the entire surface of the oral cavity including areas
that cannot be mechanically cleaned by brushing.>®
Clorhexidine, considered to be the most effective anti-
bacterial mouthwash currently available, unfortunately,
induces several side-effects including: tooth staining and
restoration, calcium formation, allergic reactions, as well as
discomfort immediately after rinsing. In cases of long-term
use, it may also lead to desquamation and exfoliation of the
oral mucosa. Consequently, an alternative ingredient is
required to improve mouthwash, but one which must be
economical and have a significant anti-bacterial impact with
minimal side-effects.’

Red pomegranate fruit (Punica granatum Linn) is known to
contain active ingredients that can be used as a substitute for

Vol. 11, Issue 6, Jun-July 2020
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clorhexidine in mouthwash. The red pomegranate fruit
contains flavonoid polyphenols, anthocyanins and tannins
including: ellagitannins, ellagic acid and punicalgin all of
which have anti-bacteria functions.®*' This research,
therefore, aimed to investigate the inhibitory activity of red
pomegranate extract in relation to the growth of
Fusobacterium nucleatum and Porphyromonas gingivalis.

MATERIALS AND METHODS
Samples and Ethical clearance
The research reported here constituted a laboratory

experiment featuring post-test only control group design. 42
samples were divided into seven groups. each consisting of six
samples. This study was approved by Ethic Committe aproval
number 531/UN25.8/KEPK/DL/2019 Faculty of Dentistry,
Jember University.
Red pomegranate extract preparation

Red pomegranate extract was obtained by means of a
maseration method involving the use of ethanol. The results of
maceration were evaporated until a thick extract of 100%
concentrate was obtained. The extract was then diluted to
produce its concentrations of 50%, 25%, 12.5% and 6.25%, for
Fusobacterium nucleatum and Phorporymonas gingivalis

I . K
Figure 1: Observation of t

urbidity with dilution method and Measurement of inhibition zone around the disc.

examinations. The extract was produced at the Bioscience
Laboratory, Dentistry Faculty, Jember University. In addition
to the extract, 0.2% clorhexidine was also prepared for the
positive control group, while sterile distilled water was
produced for the negative control group.

Preparation of  Fusobacterium  nucleatum and
Phorphyromonas gingivalis

A disc-diffusion method (Bauer-Kirby) was
subsequently employed to determine the antibacterial
properties of the research groups. Whatmann paper no. 42 was
cut using a paper punch, then sterilized for five minutes in an
oven, before being immersed in all seven groups. After soaking
for five minutes, they were placed in inoculated BHI-A media
and placed on petridishes that had contained suspension of
Fusobacterium nucleatum and Phorphyromonas gingivalis at
a concentration of 0.5 Mc Farland. The petridishes were
inserted into a dessicator and incubator at a temperature of
37°C for 24 hours. The clear zone around the disc (Figure 1)
was subsequently measured with digital calipers. The research
was primarily conducted at the Biomedical Laboratory,
Dentistry Faculty, Jember University.

The area indicated by red arrow did not show growth of bacterial colony, area indicated by black arrow showed growth of bacterial
colonies (B). Tube Number 1-7 consecutively with 100%, 50%, 25%, 12.5%, 6.25%,
positive control and negative control (C).

Minimum Inhibitory Concentration (MIC) tests of
pomegranate extracts against Porphyromonas gingivalis
and Fusobacterium nucleatum bacteria

The MIC test was conducted referring to the previous study
series concentration of pomegranate extracts. Porphyromonas
gingivalis bacteria and Fusobacterium nucleatum bacteria
were diluted with 1% CMC solvent prepared in advance.'""?
Five of the 7 sterile test tubes containing 8.8 mL of sterile
Nutrient Broth were added 1 mL of Porphyromonas gingivalis
extract (group 1). Fusobacterium nucleatum (group 2). 200 pL
of bacterial culture, respectively. 1 and group 2 with
concentrations of 6.25%, 12.5%, 25%, 50%, 100% and 200uL of
bacterial culture. The negative control was given aquades 1 mL
and 200 uL of bacterial culture. Positive control was given 1
mL chlorhexidine and given 200 pL of bacterial culture. All
tubes were vortexed so that they were homogeneous then 2 mL
were taken to measure the Optical Density (OD) value of the

955 Systematic Reviews in Pharmacy

bacteria using a spectropometer (¥ 630 nm).

The seven tubes above were incubated for 18 hours at 37°C.
The post incubation OD value was measured again by taking
2 mL to measure the OD value using a spectrophotometer (¥
630 nm), if the difference in OD value with the lowest
concentration was negative, then it was set as the Minimum
Inhibitory Concentration (MIC).

Minimum Bactericidal Concentration (MBC) tests of
pomegranate extracts against Porphyromonas gingivalis
and Fusobacterium nucleatum bacteria

The MBC test uses the pour plate method which refers to the
previous study by melting the Nutrient Agar in advance and
preparing seven sterile petri dishes for 1 group of bacterial
extracts and the concentration series and also the controls
were put into a tube containing Nutrient Broth. The tube is
added to a bacterial suspension and then homogeneous and

Vol. 11, Issue 6, Jun-July 2020
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then poured into a sterile petri dish and wait until the media
solidifies. After that it is incubated at 37°C, incubation results
can be seen with no growth in the BHIA media. Total colony
counted by colony counter. MBC Test procedure uses pour
plate method can be seen in the following steps. First, prepare
a bacterial suspension which is equivalent to turbidity with a
standard Mcfarland 0.5 solution. The suspension is diluted to
106 CFU / mL. Then make a series of extract concentrations
diluted with Aquadest. MIC test series held on seven tubes,
each with 1 mL of extract dilution plus 8.8 mL of BHIB and
200 micron suspension. Negative control is filled with the
media and suspension only. While positive control with
chlorhexidine. All tubes are vortexed to be homogeneous then
2 mL was taken to measure the optical OD of bacteria using
spectrophotometry. All tubes were incubated for 18 hours at
37°C. The post incubation OD values were remeasured. If the
difference in OD values with the lowest concentrations was
negative, then it was determined as MIC. MBC test was
carried out on all tubes, by inoculating bacteria into the BHIA
media, incubated 24 hours at 37°C, the results of incubation

can be seen with no growth in bhia media. Total colony was
calculated by colony counter.

Statistical analysis

The data collected was tabulated and statistically analyzed with
a Normality test (Kolmogorov-Smirnov) being performed
whose results confirmed a p value of more than 0.05. A
Levene's test of homogeneity was subsequently conducted, the
results of which confirmed a p value of less than 0.05. Since
both of the tests found the data to be normal and non-
homogeneous distributed, a non parametric Kruskal-Wallis
statistic test was carried out. The results of the Kruskal-Wallis
test showed a p value of less than 0.05. Therefore, a Mann-
Whitney test was performed which indicated a p value of less
than 0.05.

RESULTS

The results of the research on the inhibitory effects of red
pomegranate extract on the growth of Fusobacterium
nucleatum are illustrated in Table 1.

Table 1: The mean and standard deviation of inhibitory zone diameters of red pomegranate extract in relation to Fusobacterium

Nucleatum bacteria
Treatment Group N ()] SD

M 100 6 16.46 1.71
M50 6 13.55 1.68
M 25 6 12.09 0.50
M 125 6 10.89 1.44
M 6.25 6 8.84 1.47
K+ 6 8.85 1.58
K- 6 0.00 0.00

N : Number of samples

1) : The mean value of the inhibitory zone diameter

SD : Standard deviation of the inhibitory zone

M100 :Red pomegranate extractata concentration of 100%

M50 : Red pomegranate extract at a concentration of 50%

M25 : Red pomegranate extract at a concentration of 25%

M12.5 :Red pomegranate extract at a concentration of 12.5%
M6.25 :Red pomegranate extract at a concentration of 6.25%
K+ : Positive control (0.2% clorhexidine)

K- : Negative control (sterile distilled water)

Table 2: The mean and standard deviation of inhibitory zone diameters of red pomegranate extract in relation to porphyromonas
gongivalis bacteria

Treatment Group N %) SD

M 100 6 19.10 1.05
M50 6 14.28 0.57
M25 6 13.16 0.41
M125 6 11.00 1.02
M6.25 6 8.87 1.07
K+ 6 5.18 1.44
K- 6 0.00 0.00

N : Number of samples

() : The mean value of the inhibitory zone diameter

SD : Standard deviation of the inhibitory zone

MI100  :Red pomegranate extract at a concentration of 100%

M50 : Red pomegranate extract at a concentration of 50%

M25 : Red pomegranate extract at a concentration of 25%

M12.5 :Red pomegranate extract at a concentration of 12.5%
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M6.25 :Red pomegranate extract at a concentration of 6.25%
K+ : Positive control (0.2% clorhexidine)
K- : Negative control (sterile distilled water)

The results of the Kruskal-Wallis test showed a significant
difference in all research groups with a significant value (p) of
less than 0.05 (0.000). The group of red pomegranate extract is
also known to have an inhibitory effect vis-a-vis the growth of
Fusobacterium nucleatum. The results of the Mann-Whitney
test indicated, moreover, that there were significant differences
between the groups with a significance value (p) of less than
0.05 in each group, except between Group M6.25 (red
pomegranate extract at a concentration of 6.25%) and the
positive control (0.2% clorhexidine). The red pomegranate
extract at concentrations of 100%, 50%, 25% and 12.5% is also
known to have larger inhibitory zone diameters than 0.2%
chlorhexidine (p <0.05). In other words, there was a
meaningful difference between the M100, M50, M25, M12.5
and M62.5 groups with the K + and K- groups. This shows that
the red pomegranate extract at concentrations of 100%, 50%,
25%, 12.5% and 6.25% has a greater ability to inhibit the
growth of Porphyromonas gingivalis than does 0.2%
chlorhexidine. The discs in the groups M100, M50, M25,
MI12.5 and M6.25 also indicate that red pomegranate extract
contains active antibacterial substances.

Based on the results of the Kruskal-Wallis test, there was a
significant difference in the inhibitory activities of red
pomegranate extract in relation to Porphyromonas gingivalis
in all research groups (p value = 0.000). Furthermore, the
results of the Wann-Whitney test indicated significant
differences between the groups in the inhibitory activities of
red pomegranate extract vis-a-vis Porphyromonas gingivalis.
The red pomegranate extract with concentrations of 100%,
50%, 25%, 12.5% and 6.25% had larger inhibitory zone
diameters than 0.2% chlorhexidine (p <0.05). In other words,

there was a significant difference between the M100, M25,
M25, M12.5 and M6.25 groups and the K + group. This
indicates that red pomegranate extract at concentrations of
100%, 50%, 25%, 12.5% and 6.25% has greater capacity to
inhibit the growth of Porphyromonas gingivalis than does
0.2% clorhexidine.

Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC) tests of pomegranate
extracts against Porphyromonas gingivalis bacteria

The results of measurements of OD values on the Minimum
Inhibitory =~ Concentration — Test (MIC) wusing a
spectrophotometer (¥ 630 nm) showed a definite inhibition of
the growth of Porphyromonas gingivalis bacteria by observing
a decrease in OD values in incubation and post incubation
presented in table 3. The Minimum Inhibitory Concentration
(MIC) value can be determined by measuring the difference
between the pre incubation and post incubation OD values. A
negative AOD value indicates a decrease in absorbance value
indicating a decrease in the number of Porphyromonas
gingivalis bacteria that have been incubated for 18 hours,
showed negative values at pomegranate extract concentrations
of 12.5%, 25%, 50%, 100% and positive control (clorhexidine
0.2%), at a concentration of 6.25% and negative control
(aquadest steril) did not decrease in value. Post incubation OD
is marked by a positive AOD difference, meaning that there is
still an increase in the growth of Porphyromonas gingivalis
bacteria. Based on the above results, pomegranate extracts
with a concentration of 12.5% are determined as Minimal
Inhibitory Concentration (MIC) or minimal inhibitory levels
and Minimal Bactericidal Concentration (MBC) of
pomegranate extract against Porphyromonas gingivalis.

Table 3: Results of measurements of OD values in MIC and MBC tests of pomegranate extracts against Porphyromonas gingivalis

bacteria

Pomegranate extracts

consentration Pre-incubation Post incubation AOD MBC
6.25% 0.62 0.95 0.33 54
12.5% 0.68 0.60 -0.08 0
25% 1.03 0.95 -0.08 0
50% 1.05 0.95 -0.1 0
100% 1.4 0.95 -0.45 0
K+ 0.85 0.8 -0.05 0

K- 0.05 0.14 +0.09 3.1x10°

Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC) tests of pomegranate
extract against Fusobacterium nucleatum

The results of measurements of OD values in the Minimum
Inhibitory ~ Concentration  Test (MIC) wusing a
spectrophotometer (¥ 630 nm) showed a definite inhibition of
the growth of Fusobacterium nucleatum bacteria by observing
a decrease in OD values in incubation and post incubation
presented in table 2. The Minimum Inhibitory Concentration
(MIC) value can be determined by measuring the difference
between the pre incubation and post incubation OD values. A

negative AOD value indicates a decrease in absorbance value
indicating a decrease in the number of Fusobacterium
nucleatum bacteria that have been incubated for 18 hours. A
positive AOD value indicates no decrease in OD values, which
means an increase in the number of Fusobacterium nucleatum
bacteria after incubation. Table 4 showed negative values at the
extract concentration of pomegranate 50%, 100% and positive
control (clorhexidine 0.2%), at concentrations of 6.25%, 12.5%,
25% and negative control (aquadest steril) did not decrease in
value A Post incubation OD is marked by the positive AOD
difference which means that there is still an increase in the
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growth of Fusobacterium nucleatum bacteria. Based on the
above results, the pomegranate extract with a concentration of
50% is determined as a minimum inhibitory concentration
(MIC) or a minimum inhibitory level and a minimum

bacterial bacterial concentration (MBC), or a minimum kill
rate of pomegranate extract against the growth of
Fusobacterium nucleatum.

Table 4: Results of OD values measured in MIC and MBC tests of pomegranate extract against Fusobacterium nucleatum

pomegranate extracts

consentration Pre-incubation Post incubation AOD MBC

6.25% 0.62 0.86 0.24 115
12.5% 0.68 0.9 0.22 77
25% 1.03 1.15 0.14 65
50% 1.05 0.85 -0.2 0
100% 1.4 0.68 -0.72 0
K+ 0.85 0.8 -0.05 0

K- 0.05 0.24 0.19 1.36x10°

DISCUSSION

The results showed that red pomegranate extract at a
concentration of 100% demonstrates the greatest ability to
inhibit the growth of Fusobacteriun nucleatum and
Porphyromonas gingivalis compared with concentrations of
50%, 25%, 12.5% and 6.25%, as well as with 0.2% chlorhexidine
in the negative control group. The term ‘concentration’ refers
to the amount of solute contained in a specific amount of
solution. The stronger the concentration of red pomegranate
extract, the longer the diameter of the inhibitory zone will be
since the higher the concentration. the more solute is
contained. In other words, a lower concentration signifies the
presence of less soluble substances and more solvent in the
solution. The formation of inhibitory zones around the discs
of M100, M50, M25, M12.5 and M6.25 indicates that red
pomegranate extract contains a bioactive material with
antibacterial properties.'?

Red pomegranate extract, furthermore, possesses the ability to
inhibit the growth of mutant streptococcus significantly in in-
vivo studies. Antibacterial substances contained in red
pomegranate include polyphenols (Flavonoid and its
derivatives, such as Ellagic acid, Tannin and Ellagitanins) and
alkaloid."'*'® Unfortunately, the antibacterial mechanism of
polyphenols is still unknown since various reactions such as
interference with the membrane causing cell leakage,
disruption of the active transport of metabolic enzymes and
energy loss, occur simultaneously.”” Other mechanisms then
inhibit the DNA and RNA synthesis processes. Benzene rings
(B ring) of flavonoids are believed to interact in the
intercalation or bonding of hydrogen derived from RNA and
DNA."™ Quercetin inhibits DNA gyrase of certain bacteria,
while catechin destroys the lipid layer of the bacterial cell
membrane. This damage causes membrane leakage, with the
result that barrier function becomes impaired since the
membrane is not only a selective barrier to movement in and
out of the active substance into the cell, but also an enzyme
biosynthesis site. The leakage of cell membranes can also cause
cell lysis. Polyphenols act as anti-bacterials by denaturing
enzymes and attaching themselves to certain substrates such as
minerals, vitamins and carbohydrates with the result that those
substrates cannot be wused for bacterial metabolism.
Polyphenols can also be absorbed into the cell wall, but not
without causing disruption of bacterial cell membrane

structure and function.'”?

In addition, alkaloids constitute other compounds that are
extracted by ethanol. Alkaloids have an antibacterial effect by
inhibiting DNA synthesis” and also react with the acid
compound presented in the DNA as the main constituent of
the cell nucleus. With the disruption of DNA synthesis, the
bacteria will experience difficulty in multiplying, leading to a
decrease in their number. The disruption of DNA will then
inhibit protein synthesis, triggering an interference with
bacterial metabolism.'6*

Flavonoids can decrease the activities of aspartate
aminotransferase and alpha glucosidase enzymes, while
increasing the activities of the antioxidant enzyme, namely
ceruloplasmin'”? and inhibiting bacterial growth.* For
instance, quercetin (a flavonoid contained in pomegranate)
can inhibit bacterial DNA gyrase leading to the death of the
bacteria. This is caused by increasing the permeability of
bacterial membranes, damaging their capability inhibiting the
production of bacterial ATPs, as well as disrupting membrane
transport and bacterial movement."”

Flavonoids also possess the ability to form extracellular
complexes and dissolve layers of lipids and proteins in bacterial
cell membranes. Damage to these then induce changes in cell
membrane  permeability through  which important
intracellular components such as nucleic acids and nucleotides
can exit, resulting in the inhibiting of the function of the
cytoplasmic membrane. This, in turn, will cause bacterial
metabolism disruption, thereby impeding the growth of
bacteria or even resulting in their death.?>?

CONCLUSION

Based on the research results. it can be concluded that red
pomegranate extract possesses the ability to inhibit the growth
of Fusobacterium nucleatum and Porphyromonas gingivalis. It
is also evident that the strongest inhibitory activity is found in
red pomegranate extract at a concentration of 100%.
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