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;I;SOREWORD..,
:'.

,,sustainable development is development which meets the needs of the present without
comprising dre abilityof future generafions to meetdleif own needs. Sustainability,is impor,tant
because dl the droices we pursue and all the actions that we make today will affea everything
in the future We need to make carefirl deptqo4s*g! present in order to avoid limiting choices of
the nextgenerations atthe future.

- l ' :i ''ij ' .l ! ,:..i : ,' i: i,i ,;.

, Susainable development implies th€ frtnfmentof,several conditions: plgserving the b3lance of
the envircnmeng preventing the exhaustion of natural nesounces, and optimizing the energy
consuurpdo,q.tn th9. zus!4inablg,dgvelgpmen3 acdory there aFe manJ,lnafor challenges !g,be
addrcssed. It requires us to re-thlnk our grorrtr in,terms of social live that i:s more economical

' in its use of raw materials and energt In this contac, sustainable developments are no\,\r
become an essentid obligation.

., ,.. , ..ji .: , i .: .i,!

Within the concept of rahmatan lil alamin, Islam,.considers it.essential to preserve ttre
environment and that the environnrental management relies heavily orl,oul actio4s. today. To
accommodate the above issues, the Faorlty of Science and Technolory of Maulana Malik lbrahim
Sate Islamic University dedicateb,,an,interyad,gnal.,,serninar on science, and,.tec[nolory
"Innonation in Islamie perspeetive fory,susEinable development aedo4 toward international
challenges".

. .: I i : ..

We are delighted to invite the academicians, researchers, and practitioners to participate in this
international seminar of

1. Naturalscrencg,.
2. Mathematics and Modeling .,. : - . . :

3. ComputationalTechnolory
4. Applied Science and Technolory
5. Architecture : :

6. Pharmacy and Medical Technolory

BestRegards

Committee
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ANflBAGIERIAL AgnVlfY OF AWAR-AWAR LEAVES l;Ficus'septica Burm' fl
AGANSI Etaphylococcus duneus ATCC 29523 l+tltr Escherichib coli ATEC

g5a1g ; '

Arifah l{husnuryanit, Zahanrl Fuadl.

lDepartrnent of Biologt, Faculty of Sci*i:i:*;.:r".tnology, UIN Sunan l(aliiaga, Yograkarta,

EmaiL anikarifah@yahoo.com

ABSTRACT

This research was conducted to observe the activity of ethanol e)ftract of Awar-awar (Ficus septica Burm fl
leaves a3 antibacterial against Staphylococcus aureus NICC 2:gSZ3 and Escherichra cotf ATCC 35218 based

on tre formation of clear'zone and analysis of cell leak The result s\owed that ethanol extract of awar-

awar leaves performed antibacterial activity against.9. aureus I,flCC 29523 and E iolf ATCC 35218. Based

on the clear zone diamter, that antibacerial activtty was categorized as medium. The analysis of cell leak

using spectrophotometer at l, 260 nm and 280 nm did not indicate that ettranol exfact of awar-awar

leaves can cause cell leak on S. aureus ATCC29S23 and E colf ATCC 35218.

Kelnrrords
antibacterial octivity, awar-awar leaves, E. coli ATCC 35278, S. aureus ATCC 29523

INTRODUCTION

Most of infectious diseases were
caused by bacteria. Staphylococcus aureus

and Escherichia coli are important pathogen

which usualy resistant to some medicines.

That resistance lead to difficulties in
choosing appropriate antimicrobial for
therapy. As reported by Depkes [2008J that
many antibiotics have been used for curing
of infectious diseases, however infection
problem still continue. Volk and Wheeler
(1993J stated that antibiotic cure can cause

resistance of bacteria, then we need new
product which potential as antibacterial to
solve that infection problem.

Plants contain some active chemical
compounds whic are potential to Hll or

inhibit bacterial growth. Awar-awar fFfcus
septica Burm FJ is one of potential plants

that can be used for medication. This plant
can be found in |ava, Madura, and Sulawesi

fSteenis, 2005J. Awar-awar was used as

traditional medication in Bali. Awar-awar
leaves can be used as medicine for skin
disease, appendix disease, brsul snake bite,
and asthma [Didik et a1,2002J. The roots
can be used to cure some stomachaches

such as dysentri and cholerae, also to cure
toxin and asthma (Segatri, 19951.

Awar-awar contains some chemical

compounds such as saponin, flavonoid, and
tanin, also alkaloid such as tilosrebrin
(hauptalkaloidJ, tiloforin, septisin, and
antofin. The leaves and roots contain
stigmasterol and p-sitosterol. The roots
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al3o contain sterol and pollphenol (Didik eC using' ethanol , to, €xtr.act the ac6ve
a1,20021.'.' : '1 . :; i i.j.',' i .:. c6nipouftdsiOfawar-aiararleaves., ,.

Mm
haaoatml Aorfr**u

;;ai..t, .

Some researctres ' have 'bu"n

conducted to assess acdve compound of
plants or natural compounds to inhibit S.

aureus and E coftl, Those researches are
Azadirachta indicq fmimba) seed to inhibit$
aureus (Ambarwati, 2007) and-lAnrsdotn
ardifolia fbinahongJ leaves to inhibit 

^S.

auneus and Pseudomonas aetuginosa

fKhunaifi, 201.0).,Other investigations of S.

oureus growft inhibition were done iusing
Alpinia galarqga' [YuharmCn et a|tZOOZ);

leaves (Revenyi ?011)., White Curiuga
xanthoffizs , , ,(Meilisaj, , i ?0.0g), Aftacarpui
alrilfs leaves'fsulistyaningsih et aI, ZOOS);
and Morinda citrifolia (D"wi, 2010J ivere
used to inhibit E. coli.

Based on the above explanation,
awar-awar has not been used for the
investigation of .9. aureus and E. coli
inhibition. Some researches using awar_
aw:rr were the usage of methanoi'extact of
awar-awar roots to inhibit Vibrio cholera
and E colf (Sukadana, 2000), also ethanol
exFact of awar-awar leaves againts
citotoxic activity of cancer cells fSekti ef al,
201o).

Our preliminary test showed that
awar-avyar leaves iuice could inhibit S.
aureus growth at concenffation 25Vo,(clear
zone diameter O,6T mmJ, 5096 fclear zone
diameter 1,0 mm), and 7So/o (clear zone
diameter 2,0 mmJ. Those results show that
awar-awar leaves juice could inhibit .S.

aureus growth even the inhibition was
weak Therefore we conducted this research

r ,:: i, I ,ir
;. :

trabot l. Cf-e.a1zo5re,dia#btq'after tl"l.q tibatment of
,:r , ethanol.extract of Awar-awar.leaves on S.

., apreus ATCC 29523 andf..coltATCC 35219

,, Dhmeterofdear
, rone (mmf

_ " txtract'OtAwar€war ;r'r lO% , .,7,V . gleaves .. ' ,
:: , r;1. i .: :;. ' , , ,.,

.!.\' :' .:. , .,:. ,.: . ; .t2O%, ., ;, 9rl i
l. l:. i:: : ..,

t-:; '!.,-1'j;..i,r, 30% ,,r 8r9,,
.,''t ... t, ,. :.:.. :-,.'ij . '. I l;; . ,i.i

T.IETENTATS AND METHO DS

I:.1. Ethanol extraction of awar-aurar
leaves powder

, E:qtraction ups p{oceed,.by maseration
.,4\ryar:aryar leaves powder [20Q g] was
, dissolved with B00.mL eth4nol g6%.
'Sample was,hgmogenized using shaker
at L20 rpm for 24 hours. Than, sample
was filqated ,and the filtfat *as

, :ov?por:rted Until gel crude extract was

s.gug1 E cr,lt
ATGC ATCCi',2952t :t5218

9

8.3

formed-

2. Antibacterial activity test of .iorij
-arvar leaves' txdct .,ting: dl c
difusion method -.'

ngcterial cultuie of .L aureus AtCC
29523 dan E coli ATCC 3SZ1g (0;f inl
ehchJ from Nb medium rrr t"p"otety
indtulated in NA medium using'spreai
plate method. Various ethanoi entract
of awar-awar leaves (lOVo, ZOo/o,3}o/o,
40o/o, dan SOVo) were impregnated
onto 5 mm paper disk and then placed
on the seeded NA medium uii.,g a
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.sterile forcepS. Plates were incubated,
for 24 hours at 371C. and the diameter
of the zone of inhibition around the
.disk is .measured to the nearest ,{ .i
millimeter [Greenwood, 1995). Based' t''on Davlsl 'atid Stout (Lgit), the,' .' inhlbition activity is categorized as
weak lnhlbltion lf the dlameter of clear

' ' Zoni is s 5 mm, as medium hilr6ition if:' the diameter is around 5-10 mm, as

. strong inhibtfion if the diameter
arorrnd 10-19 mm, and asverystrongif
the diameteris > 20 mm.

3. Analysis of cell leak (Bunduld et al,.
lees)
Bacterial suspenslon (10 mLJ which
has been grown dong 24 hours was
centrifuged at 3.500 rpm for ZO
rnifiutes. Filtrat was discharged'and 5
mL NaCl 0,85o/o was added into cell
sedirnent Then, exfact ?wir:?w?r
leaves which produced smallest clear
zone ( concentration 10026) was added

' and incubated at 120 rpm, 37"C, for 24
hours. Similar bacteiial suspension
without'extract ;iddition was used as
comparison. Nerg:.'.bacteria-exkact
sdspension virass centrifuged at 3.500
rpm for 20 minutes. The optical density
of supernatan then was analyzed
susing spectrophotometer W-Vis at L

' 26A nm for nucleic acid analysisi and at
1280 nm for protein analysis.

RESULTS

Data in Table i shows that ethanol
extract of awar-awar leaves with various
concentartion can inhibit the growth of S.
eureus ATCC29523 and E.coliATCC 3SZ1B.
Based on Davis and Stout (7971), the
inhibition was categorized as medium. The
images of clear zone are shown on Fig. 1
and2.

Test of bacterial cell leak of S. aureus
ATCC 29523 aRd E coli ATCC 35218 was
conducted using spectrophotometer UV-Vis

at,l. 260 nm for measurement of, nucleic
acid nitrogen and at tr 280 nm for nitrogen
of protein. The resultis shown in Tabte 2.

DtscusstoN

Our preliminary study showed that
juice of dwdr,?w?r,leaves, with aquades as
the solvent, can .inhibit S. aureus ATCC
29.523 growth with 2 mm clear zone
diamater. Based on Davis and Stout (1g7L),
that jnhibition activiry w:ls €tegorized as
weah becauie the clear zone wai < S mm.
However, we 'conclude that aitrar-awar
leaves,were potential as antibacteria and
can be improved by eXFacting it using
anothersolvenL

A'B

Figure 1. The image of clear zone after the treatm
ZOVo (A) and 30% [B) ethanol extract ofA
awar leaves on S. aureusATCCZgS23
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. spectrophotometer at,l, 260 nm and 280 positif or Gram negative bacteria,.then it
can be,categorized as a. narrow sp€crurn
compound. Eased on'the result (Table 1
flndFig. 2), it can be concluded that ethanol
e.xthet of .awar-awar, leaveS haS ",wide
spectrum antibacterial compoUnd. ,

.,,, Awar"awar .leaves, contain sorrl€,
secondar;r metabolites,r such as flarmnoid,i
sapo4in, ,?rrd tanin,' firose r,secondary
metabolites can be extracted using ethanol
as solvent Flavonoid can form complex
compoud with ex -tracelullar protgin. That
complex compound is able to be dissolve4
then can damage bacterial.cell membrane
and followed by the release of inlracellular
ompounds of bacterial celL TaniF .can
vrinkle bacterial cell. wall ,or membrane,
herefore it can disturb ce.ll, permeability.
vhich lead to growth dishrrbation, \{!!!e
qpopi4 .can damage cell membrane by
lecreasir-rg cell wall.hrrgor uftrich ca,4 fead
o cell wall lysis.

Usually, t}re diameter of clear zoni
vill increase parallel with the increase of.kxFact concentration. However, in this
esearch we found that the celar.zone
liameter was decpease.,when the ertract
oncenfadon was incre:."ed to 30yo. Dewi
2O7O) stated that the increase,of glearzone

diameter not always corespond with the
increasc of antibacterial concenfation.
Antibacterial activity can be affected by the
concpntration of antibacterial compound,
temperatur€, pH, microbial , species, and
organic compound.

The result showed that S orr"*
ATCC 29523 and E coliATCC 35218 gave
different respond to our treatmeni S.

,, ... I

Absorbance

l280nm

iurcusATCC29523

cdiXICE35218

oureusfftCC29i23 +

@ti,,[j&35218 +ocract

aureus ATCC 29523 was more sensitive to
tlre extract than E coti ATCC SSZiA.'Cell
wall stuchrre of S. aureus ATCC 29523 is
more simple than of E. coli ATCC 3SZ1B.
The cell wall of S. aureus ATCC 29523 is
composed of one thick layer, nrhile cell wall
of E. coli ATCC 35218 is composed of some
layers. Therefore, S. aureus ATCC Z\SZ3
more sensitive to antibacterial compounds.

1260nrn
i.r ' : j

1,035 0,453

O885 r :i.' Or*34:,

undetected undetected

undetected undetected

Figure Z. T.he image of clear zone after the treatment
ot 2O% (A) and 30ft tBl ethanol extract of Awar-awar
leaves on E coliATCC 35218

Ethanol was choosen as extraction
solvent, because it is a polar solven! while
active compounds in awar-awar leaves are
polar compounds. Therefore it can extracte
the active compounds effectively. Moreover,
it i$,easy to ge{.gtl4.llol, ethanol is cheap,
not easy to evaporate, and not affect the
active compounds [Ahmad,2006,). '

, In this research.we,used S-.aureus
ATCC 29523 (Gram positiveJ.and E coti
ATC{ 352L8 (Gram negativ-g1 to check the
antibacterial specFum of awar-awar leaves.
ar-awar. Pelczar and Chan (1998) stated
that a compound has'wide speceiim if that
compound can inhibit the growth of Gram
positive and Gram negative bactbria. tf the
compound only inhibit the growth of Gram
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The bacterial''.respond to ethanol,
extract of awar-awar leaves was also
observed by analysing the dishrr ance or
damage of' membrane cell,, based on'the ,* '.i
bdcterial growth medium turbidity.
Bacterial cell membrane damage,rwas
measured based on the compounds which is
released bythe cell, those are nltrogen from
nucleic' acid (measured at 1,260 tnrt) and
nitrofen from proGin (measured at l. 280
nmJ-

,Data'in Table 2 shows that the
absorbance atl.260 nm and 280 nm were
undeteded. That undectected absorbance
perhaps was caused by the intense color of
awar-awar :leaves elcracl Therefore
specu'ophotometer W-Vis could not detect
the nucleic acid and protein whictr :were

released from bacterial cell:

Differeirt result i,vas shoirm by
Febityanti [2010) who observed the €ffect
of betel leaf volatile oil fraction a$ainst
Gram positive bacteria such as Bocillus
subrflig S. mutan, and .S. aureus. While Azis

[2010J observed the antibacterial
mechanism of ethanol extract of white lily
bulbs againts Propionibacterium acnes, S. :

oureus, dan .9. epfdermis. Both showed the
increase of'absorbance when bacteria were
contacted with the exffacL It can be
summarized that the different result of our
research with those two researches can be
affected by the different of the extracted
material, the Hnd of extract and the strain
of bacteria- Next observation using other
methods is recommended to observe the
antibacterial mechanism of ethanol extract
of awar-awar leaves.

CONCLUSION

1. Ethanol extract of awar-awar leaves
can inhibit the growth of
Staphylococcus @ureus ATCC 29523 and
Escherichiq coll ATCC 35218. The
inhibition was categorized as medium
inhibition.,

2. Antibacterial mectranism of ethanol
extract of awar-awar leaves against
Staphylococcus aureus ATCC 29523 and
Escherichla co,lr ATCC 35218'could not
be observed based on the ana$sis of
cell leak
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