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ABSTRACT

Introduction : Pharyngitis is one of the most common infection that general practitioners
handled. It is estimated in one year there are 15 million people with pharyngitis will come to
the doctor. American Society of Microbiology said that 94,3 % from 402 patient who were
suspected pharyngitis received antibiotic therapy even without indication of antibiotic
therapy. Antibiotic resistance is becoming a great threat for the world today. World Health
Organization state that one of the plan to fight antibiotic resistance is to research and develop
new drugs. Curcuma domestica is a plant that is widely used in Indonesia and some research
said that it has anti-inflammatory, antioxidant, and antimicrobial effect.

Aim: The aim of this study is to find the antibacterial effect of Curcuma domestica ethanolic
extract on Group A Streptococcus B hemolyticus and find the Minimum Bactericidal
Concentration (MBC) value.

Methods : This was in vitro experimental study with broth microdilution method and
inoculation on agar blood media to find the MBC. Treatment group consisting of, media
(Mueller Hinton Blood Broth), Group A Streptococcus [ hemolyticus bacteria, and 5
concentrations (312.5 pg/ml, 625 ug/ml, 1250 pg/ml, 2500 pg/ml, 5000 pg/ml) of Curcuma
domestica extract.

Result : There is no bacterial growth at 5000 pg/ml concentration on solid media, but there
are less bacterial growth at 2500 pg/ml than at concentration 312.5 pg/ml, 625 pg/ml, 1250
pg/ml.

Conclusion: There is an antibacterial effect of Curcuma domestica ethanolic extract on
Group A Streptococcus  hemolyticus with MBC value in range 2500 — 5000 pg/ml.

Keywords : Curcuma domestica ethanolic extract, Group A Streptococcus 3 hemolyticus,
MBC
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INTRODUCTION

Streptococcus is a Gram-positive
spherical bacteria with a paired or chain-
shaped arrangement. By their ability of
hemolysis in blood these bacteria are
divided into 3 types: Streptococcus o
hemolyticus, Streptococcus f hemolyticus,
and Streptococcus non hemolyticus'”.
Group A Streptococcus B hemolyticus can
cause various diseases, ranging from mild
diseases such as pharyngitis and impetigo
to dangerous diseases such as necrotizing
fasciitis and streptococcal toxic shock
syndrome® .

Pharyngitis is one of the most
commonly treated diseases by general
practitioners, it is estimated that there are
15 million patients in the United States
who come to the doctor every year due to
this disease®™. The American Society of
Microbiology states that 94.3% of 244
patients received antibiotics even without
an indication of antibiotics™®. One of the
reasons of giving inappropriate antibiotics
is to avoid complications® .

Antibiotic resistance has become a
big problem for the world today. This is a
consequence of innapropriate use of
antibiotics. The World Health
Organization (WHQO) states that one
strategy in overcoming resistance is the
discovery and development of new types

of drugs'®. Indonesia is a tropical country

with potential plants that are traditionally
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used for traditional medicine. Jamu is a
traditional Indonesian beverage that has
become a culture of Indonesian society
since centuries ago which functions to
maintain health”. Based on 2013 Basic
Health Data Research, 30.4% of
Indonesians use traditional health services,
49% consume jamu, and 52.7 % reason to
consume herbs to maintain health and
fitness®™.

Turmeric (Curcuma domestica) is
one of the traditional plants from the
Southeast Asian region. Indonesian people
generally use Curcuma domestica as a
food flavoring, natural coloring, and as a
traditional medicine ingredient”. Deepika
et al. found that several modern studies
have shown that Curcuma domestica has
anti-inflammatory, anti-microbial, and
antioxidant  effects."” The research
conducted by Ankur found that the leaves
of Curcuma domestica contain several
compounds, including curcumin, alkaloids,
tannins, flavonoids, glycosides,
carbohydrates and the results showed that
alkaloids and flavonoids in curcuma have
antibacterial and inhibitory effect on

Staphylococcus aureus.""

METHODS

This research is an experimental
study in vitro with a post-test only control
group design. This research was carried

out in the Microbiology Laboratory of the
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Faculty of Medicine, Research Laboratory
of the Faculty of Pharmacy, Widya
Mandala Catholic University of Surabaya,
and the Clinical Microbiology Laboratory
of Balai Besar Laboratorium Kesehatan
(BBLK) Surabaya. Group A Streptococcus
S hemolyticus bacteria was used, with type
of ATCC 19615 Streptococcus pyogenes,
provided by BBLK.

Extraction was carried out using
the maceration method which involved
putting 1 kg of dried simplicia of Curcuma
domestica into a glass, then filled it with
ethanol 90% to 2 cm above the simplicia
powder and macerated for 7 days and
waterbath to evaporate the solvent until
124.5 grams semisolid extract were
obtained.

Preparation of bacteria starting
with taking 1 culture of bacterial group A
Streptococcus f  hemolyticus  colonies
using sterile kit and then put it in 5 ml
0.9% NaCl then vortexed and densitometer
test until it reached the standard 0.5
McFarland (1.5 x 10° CFU / mL).

The antibacterial effect test was
carried out in vitro with the broth
microdilution method and subsequently
inoculated on solid media to obtain the
KBM value. The anti-bacterial effect test
with broth microdilution was carried out at
concentrations of 5000 (P1), 2500 (P2),
1250 (P3), 625 (P4), 312.5 (P5) pg / ml,

replicated 4 times with negative control of
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the media without bacteria and positive
control of the media Group A bacteria
Streptococcus ff hemolyticus. The next step
was to incubate microplates for 24 hours at
37°C and CO2 levels of 5%. The last step
was after incubating, streaking or
inoculating on solid media (Mueller
Hinton Blood Agar) to determine whether
there is a bacterium or not so that it can

show the value of KBM.

RESULT

The Minimum Killer Level Test
was carried out by streaking samples that
had been incubated for 24 hours with 4
replications. In the KBM test the extract
concentrations used were 5000, 2500,

1250, 625, and 312.5 pg / ml.

Figure 1 Observation of treatment group after
streaking on Blood Agar media and incubated
24 hours (P = without streaking, P1 = 5000 ng
/ml, P2 =2500 pg / ml, P3 =1250 ug / ml, P4
=625 ug/ml,P5=312.5 pg/ ml)

The results after 24 hours
observation of incubation to all treatment

groups, it appears that in Column P there
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was no growth because no sample was
streaked on the column. The P1 column
with the highest concentration of 5000 pg /
ml does not appear to have colonies (white
spots) or zones of hemolysis (blackish
color). In P2 column with a concentration
of 2500 pg / ml, there were some colonies,
but the numbers were not as many as
columns P3, P4, and P5. The P3 column
(1250 pg / ml), P4 (625 pg / ml) and P5
(312.5 pg / ml) appear to have colomies
that grow closely and the zone of clear
hemolysis. This shows that KBM for
Curcuma domestica extract against Group
A Streptococcus f hemolyticus bacteria is
in the concentration between 2500 - 5000

pg / ml.

DISCUSSION

The results of this study indicate
that Curcuma domestica ethanol extract
has an antibacterial effect on the bacteria
Group A Streptococcus f hemolyticus, this
can be seen in the results of inoculation at
the highest concentration (5000 pg / ml)
where there was no bacteria colonies. This
discovery is consistent with the theory that
Curcuma domestica has several
antibacterial active compounds such as
alkaloids, flavonoids, curcumin, essential
oils and tannins. 'V Alkaloids have several
mechanisms to inhibit bacteria such as
inhibiting nucleic acid synthesis by

inhibiting the enzyme dihydrofolate
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reductase, disrupting the process of cell
division through the Z-ring, damaging the
cell wall and disrupting the integrity of the

(12" Flavonoids

cytoplasmic membrane.
also have several antibacterial mechanisms
such as inhibiting nucleic acid synthesis,
inhibiting cell membrane function, and
inhibiting cell energy metabolism. *'¥
Curcumin is one of the important
compounds in turmeric plants. This
compound has an antibacterial mechanism
by inhibiting bacterial proliferation,
damaging the cell walls and membranes
and increasing the sensitivity of beta
lactam antibiotics. "> Essential oils can
damage cell structure, causing increased
permeability and decreased cell membrane
integrity. '® Tanin has the ability to
damage bacterial cell walls, bind iron,

which disrupts bacterial cell function. 7

CONCLUSION

The result of this study showed that
Curcuma domestica ethanol extract has
antibacterial effect against Group A4
Streptococcus S hemolyticus in

concentration between 2500 — 5000 pg/ml.

REFERENCES

1. Carrol KC, Morse SA, Mietzner T,
Miller S. Jawetz, Melnick &
Adelberg’s Medical Microbiology.
27th Editi. McGraw-Hill Education;
2016. 213 p.

2. Walker MJ, Barnett TC, McArthur
JD, Cole JN, Gillen CM,



Antibacterial Effect Of Curcuma ...

Henningham A, et al. Disease
manifestations and  pathogenic
mechanisms of group A
Streptococcus. Clin Microbiol Rev.
2014;27(2):265.

Shulman ST, Bisno AL, Clegg HW,
Gerber MA, Kaplan EL, Lee G, et
al. Clinical Practice Guideline for
the Diagnosis and Management of
Group A Streptococcal Pharyngitis :
2012 Update by the Infectious
Diseases Society of America. Clin
Pract Guidel. 2012;e89.

Schroeck JL, Ruh CA, Sellick JA,
Ott MC, Mattappallil A,
Mergenhagen KA. Factors
Associated with Antibiotic Misuse
in Outpatient Treatment for Upper
Respiratory Tract Infections. Am
Soc Microbiol [Internet].
2015;59(7):3849. Available from:
https://www.ncbi.nlm.nih.gov/pubm
ed/25870064

Sanchez G V, Roberts RM, Albert
AP, Johnson DD, Hicks LA. Effects
of Knowledge , Attitudes , and
Practices of Primary Care Providers
on Antibiotic Selection , United
States. 2014;20(12):2043. Available
from:
https://wwwnc.cdc.gov/eid/article/2
0/12/14-0331 _article

World Health Organization.
Regional Strategy on Prevention
and Containment of Antimicrobial
Resistance 2010 - 2015. World
Health  Organization, Regional
Office for South-East Asia; 2010.
Murdopo. Warta Ekspor Obat
Herbal Tradisional. In Kementrian
Perdagangan Republik Indonesia;
2014. p. 2. Available from:
djpen.kemendag.go.id/app frontend
/admin/.../4651421058307.pdf
Kemenkes RI. RISET
KESEHATAN DASAR. Jakarta:
Kemenkes RI; 2013. 47-48 p.

Agoes A. Tanaman Obat Indonesia.
Buku 2. Jakarta: Salemba Medika;
2010. 67 p.

10.

1.

12.

13.

14.

15.

16.

17.

Halim SW, Wihanto L, Sutandhio S

Yadav D, Yadav SK, Khar RK,
Mujeeb M, Akhtar M. Turmeric (
Curcuma longa L .): A promising
spice  for phytochemical and
pharmacological activities. Int J
Green Pharm. 2013;(June):85.

Gupta A, Mahajan S, Sharma R.
Evaluation of antimicrobial activity
of Curcuma longa rhizome extract

against  Staphylococcus aureus.
Biotechnol =~ Reports  [Internet].
2015;6:51-5. Available  from:

http://dx.doi.org/10.1016/j.btre.2015
.02.001

Cushnie TPT, Cushnie B, Lamb Al.
Alkaloids: An overview of their
antibacterial, antibiotic-enhancing
and antivirulence activities. Int J
Antimicrob ~ Agents  [Internet].
2014;44(5):5.  Available  from:
http://dx.doi.org/10.1016/j.1jantimic
ag.2014.06.001

Xie Y, Yang W, Tang F, Chen X,
Ren L. Antibacterial Activities of
Flavonoids: Structure-Activity
Relationship and Mechanism. Curr
Med Chem [Internet].
2014;22(1):132-49. Available from:
http://www.eurekaselect.com/openu
rl/content.php?genre=article&issn=
0929-
8673&volume=22&issue=1&spage
=132

Cushnie TPT, Lamb Al.
Antimicrobial activity of flavonoids.
Int J Antimicrob Agents.
2005;26(5):351-2.

Teow S-Y, Liew K, Ali SA, Soo-
Beng Khoo A, Peh S-C.
Antibacterial Action of Curcumin
against Staphylococcus aureus: A
Brief Review. J Trop Med. 2016;1—
10.

Nazzaro F, Fratianni F, De Martino
L, Coppola R, De Feo V. Effect of
essential oils on  pathogenic
bacteria. Pharmaceuticals.
2013;6(12):1451-74.

Akiyama H. Antibacterial action of
several tannins against

163



Online-ISSN 2565-1409 Journal of Widya Medika Junior Vol. 1 No. 3 July 2019

Staphylococcus aureus. J
Antimicrob Chemother [Internet].
2001;48(4):487-91. Available from:
https://academic.oup.com/jac/article
-lookup/doi/10.1093/jac/48.4.48

164



