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An alltibactedal patch made from the mangosteen peel extract 

U't1vll1lrifl 

~1'U1:\)tJ'dd'Jt!fll,anl1l a -man!!.(l~[ill \II ill1m aniJ'IV'll1l((;arcillia IlWIl!!.ost'lIlil L.) luo/f,w ethanol 
~ ~, 

l~t/l*l,§ colulllll chromatography ~'1'I"Juila':lJrHli:lil~alJ a -Ill<lngllsl in Lyhnu 77.860/0 w Iw \I.mftA 

~'1UlalJanVl\llmtlaa nir~IPlVlhJ'YlVlaeJUL] 'YlBvllt! b:ambUV1Yil~rJ 3 'lIUl1l tl,:;naUvl1rJ S. c'pidcIllIidis, 

S. aurellS lLa::: P. ames 'l"Jui.a.Janl1l\llfHtli!i em iJ'I V'I VI al:lJl,tl~'ut1'1mJl\l~rube;ulti1~eJ~l:ffmbUV1Yil~rJ1v]
, v 

lti1rJiJfil MIC vim:amr'l 3 'ZlU~lYhilu 1.95, 3.9 ua::: 3.9 Ilg/IllI11l1:IJ~1~U Lde:rihal"JailVl'illmtlaaniJ'I~~ 
mWtilltnb'lJ1A~ti1J(ih-rULb&J'ULLtl;:;l~m;rl'UL:amluV1Yil~rJlV1tJ1£1 peclin, agar, sodiulIl alginate ua::: ethyl 

cellulose LfJ'UGhwth:::neJu 'l"JUil LlrJ'Ull1J:;~tlJ:::nau(ihrJ p\~clill, sodium ,ilgin<l1C Ui:l::: agar ilL]'YlB1'Unl"J 
v 

Iill'Ul~a S. cpiilL'rlllhlis, S. ,IlIrClIS lLfl::: P. aClle., 1vr~ 

Abstract 

In thi, sllIdy, U-mangoslin was extraclc:d from peel of mangosteen(Garcini<1 IlIwlgo.;liIlla L.) by 

ethanol extraction and followed with column chromatography. The amount of u-mangostin was 77.860/0 

w/w when determined with HPLC. We investigated the antibiotic activity against S. cpidermidis, 

S. aurcus and P. acne.' of mangosteen peel extract. The MIC for 3 bacterials were 1.95, 3.8 and 3.8 

Ilg/ml, respectively. Also, we used this extract to formulate antibacterial patch by using pectin, sodium 

alginate, agar and ethyl cellulose in different ratio. The patches that contained pectin, sodiul1l alginate 

and agar had antibacterial activity against S. epidermidis, S. U!lrClI.'i and P. acnes when we tested with 

disc diffusion method. 

~'halvlty 
r 

Keywords: Antibacterial patch, mangosteen peel extract, a-mangostint 
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'" LuJuUtJ:a;lULieluufli1tia'illf1al'nHi~LtJaelf1ar~fl~, 

An antibacterial patch made from the mangosteen peel extract 

unl'il?lail 

~lui~tJ~LUUnl'H{nYl U-mangostin 'nmtlaamJ~y!Y1(Garcinia mangostana L.) 1'1..1-«'1..1 ethanol 

L~ltJ1trl5 column chromatography ~(I'WuilalJJT'j(lanYlal''j U-mangostin tvhnu 77.86# wIw 'lIa~ 
tRm(Ual~anYl"lmtliiamr~flYI, "lmfu~{lthal~anYl"lnLtlii amr~ flYll. tlnYlaBuqn1i~luL~auuflih~tJ 3 

tfilYl tl~::naUli\'1tl S. epidennidis, S. aureus U":: P. acnes 'Wuilal~anYl"lmtlaamJ~f!Y1alJJ1~mjuj{lm~ 
L"~tyL~uLlfl'lla{lL~auuflYiLitJM LYltJiiAl MIC mm~mf{l 3 tfilYlL'rhnu 1.95, 3.9 U":: 3.9 Ilg/ml 

lflllHhvi'u L~m.hal~anYl"lnLtlii ilmJ{I flYlJJliVllUl LtJUalfl~~i1~uLLr.iUUtl::L~B~lUL~auuflih~tJLYltJ1ti. " 
pectin, agar, sodium alginate LUI:: ethyl cellulose LUuihutl'l::nau 'Wtrh ur.iuutl::iitl'l::nBu~i'1tJ pectin, 

sodium alginate LL":: agar iiqnii1um'l~luL~a S. epidennidis, S. aureus U,,:: P. acnes 

Abstract 

In this study, U-mangostin was extracted from peel of mangosteen(Garcinia mangostana L.) by 

ethanol extraction and followed with column chromatography. The amount of U-mangostin was 77.86# 

wIw when determined with HPLC. We investigated the antibiotic activity against S. epidennidis, S. 

aureus and P. acnes of mangosteen peel extract. The MIC for 3 bacterials were 1.95, 3.8 and 3.8 

Ilg/ml, respectively. Also, we used this extract to formulate antibacterial patch by using pectin, sodium 

alginate, agar and ethyl cellulose in different ratio. The patches that contained pectin, sodium alginate 

and agar had antibacterial activity against S. epidennidis, S. aureus and P. acnes when we tested with 

disc diffusion method. 

Keywords : Antibacterial patch/mangosteen peel extractlU-mangostin 

1. unf1n"'la1~li'lllLf1f1'[u'[atiuH:i'lln"UJ 'I-Ian\lom.nl1Ul\I;!01 fll\Il:Ll1a'll1'11<f011 JJ'I-Ilif1tna!J<f'l'llalUfl~Uf11 ~W101<f'l'llal 

2, tl1<Jl'lfl' 011. fltlIl:LmltlI'11<fflf JJ'I-I1if1!J1.r!J<f-.1'1lal'UfI~'Uf11 ~'lW101a'l~al 

3. ~'lhtJf11<fGl11"11fl' 01'l. fll\ll::Lml'llf11<ffl1 JJ'I-Ilif1!J1.rtJ<f'ltlal'Ufl~'Uf11 ~':nrl!il<f'l'llal 
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... f'1 1"" " 1..1 .., 1" 1 ..J. 4 ~ •2.J~FlVlLuU 2.JUU~U afUJ1ml1Ul1fl~~1U88flLla~mFl ~~8~ 'nU 2.Jti8'nl~1't1U1Yna~j11 Garcinia. " 

mangostana L. 8u1u1~A Guttiferae 'illnlii1i'umu",utmlruj~,.rhL~el'lhuJ~8ne.laJ~FlIil2.J1U~HUUe.I~ 'I1:S8" .. 
ti~ 'H:Sflvi2.Ji'utI'):::'t11U 'iI:::iiq'n~lUnl')Un,;eHlau1vi '111 nU12.JlrJU nu1.f,~u1a1'l7'nlUllil LLe.la'il:::iiQ't1BlUUtl1 

a2.J1UU",a LlnLl""lltlflU~'VW~ Ur.laLUU'HU8~1vi 11-3J t~u1viiim,)Am~n(i~q't15't11~'ihm~~8~al')an~'illn 
.QI ::. •• ..... ..r
2.Jq'nl'i antIoxidant, cytoprotectlve activity, ~lUlti8 

Staphylococcus aureus, Helicobacter pyroli, Propionibacterium acnes LLa~ Staphylococcus epidermidis 

110-121 L'I1U ~-mangostin, (l-mangostin, Y-mangostin, mangostatin ua:: gananin lUuviu tlilual')~ii 

t1~2.Jlru2.JlflLla~iiq't15'nl~:a1m~i~iim')An~11viLlri (l-mangostin 

(l-mangostin LUual')t1'):::nflu1uml2.J xanthone iian~ru:::lUu",~amaa~ iia~')tFlj~a.sl~vi~jtl~ 1. "" 
~f1't11~Lfliifia 1,3,6-Trihydroxy-7-methoxy-2,8-diprenylxanthone ii2.J1at2.JLa~aL'thnu 410.47 ii~~ 
'Haa2.Jma18~1u'l11~ 180-181 °C a:::aluluJl1viuaU2.Jln a~alu1vimu organic solvent LtiU ethanol, 

chloroform LLa::: methanol LUuviu 

~t1~ 1 tFl')~an~'t11~Lflii'tla~ (l-mangostin 

lviiim,)An~l stability 'tl8~ (l-mangostin lual')an~LtI~f1nJ~Y.l~'illn.ffu dichloromethane ~u:h 

L~mnU (l-mangostin luam1~lih~ 11viLLri lRuiiflru'Hflij 80°C LUUnal 3 .a-1t2.J~, LRumulviLLa~ UY ii. ... 

254 'I1'ia 366 nm LUUnal 6 .a-1t2.J~ 'I1:SaL~2.J 3 N NaOH solution 'illmiull1'fI112.J.sauii 80°C LUUnal 


.l.t f d q,I ' Gl.J..... ........3 ti1 2.J~ ~U11 (l-mangostin 2.JfI112.JFl~m LL~L2.JmnU Uam1:::'t1L~2.J 3% H 0 'I1')a 3 N HCI solution 
2 2 

ua~111'Fl112.J.s8Uii 80°C LUunal 3 .a-1t2.J~ ~U11 (l-mangostin lnlilm')aalUvl11131 

iim,)Amnq'n5't11~:a1m~~f1~ (l-mangostin ~Uil iiq't15 anti-inflammatory, histamine HI 

receptor antagonist, vilUL~mL'UFliiL~Ulih~ 1 LtiU Helicobacter pylori, methicillin-resistant Staphylococcus 

aureus (MRSA) Lla:: vancomycin resistant Enterococci eYRE) 114-161 

1UU'il~UU1viiim,)Ulal')anYl'illmtl~amr~Y.l~2.JllitU't11~LFl~a~dl aHnumh~ LL~i 'I1alUt~u 
L~~U2.JLUUe.lii~t1rui'HalUtiilYl miiL'I1U auma1 aunflu LL!iiti~hjiinljUl1i11janYl'illmtl~f1nJ~FlYlmr.l~~

" " . 
LUULLr.JULLtI:::dl'Hi'ui'n~lhFlil 'HU8~ 't11~~~U~~iiLlU1fiYlii'il::Ul aljanYl'illflLt1~anJ~FlYl~iitl~2.Jlru (l 

01 • 

mangostin ~~2.Jlr.1~~LUULLr.JULLtI::tYlultfiay!~1n biodegradable polymer lviLLri sodium alginate, agar, 

pectin ua:: ethyl cellulose tYlulu~lui~U~'il::LUumjWWlul~~jlihi''ULLr.JU LLt1::vilUL~mLufliiL~mLuu 
. .lo ... ~I"" _'I......r.. .. ..4 ...

topical patch t~ajn~lLLr.laLu8U 1'1 lIua~LLa::ufl~nUmj~IilLtimLUFl't1LjUUjL1rur.l1'11U~ 

http:UumjWWlul~~jlihi''ULLr.JU


I. nl'.ianVlill':iYlflLtlaafl3i'-3f1V1l.n6ial':ialiwl11tfhnwa-3 
• v ~ 

\h~tlatlfl~1~IiIU;11~~hUfll'.iBU~ 50°C ~tJumn 48 .a-1L~N'lfhJlCU 2 ilLGlfl-r)J~t.hum"iUIiIL~~l)Jl• 
... " ~I ...:; • ,;, "... .... "i' 1"

~)JfllillfJ ethanol ~uUnGll 7 lU 'illflllUlllill"iGl~GllfJ,\"HIiI'illflm"i~)Jfl)Jlfl"jB1~~Gl::'.i::~~fJm'YllGl~GllfJLlilfJ '2f 

..I. • ~.. ... ~.. :: :;. 1-I'" ..:; "i' 1"
LfI"iB1 rotary evaporator lllfl1fl'YlmGltl)Jlilfllil'iflflfl 3 fI"i1 'illflUUUl uilfllilUfJflflflfl"i1 LlilfJ '2f column 

chromatography LlilfJ stationary phase fiB silica gel L~Gl~ mobile phase ~U"i::flflU~lfJ petroleum ether ~~Gl:: 
ethyl acetate e11il"jlalU 7:3 'Ill fraction ~~viGl::alU1u";1 thin layer chromatography (TLC) 'illm1u"ilmi1u 

~~~ijBunu~'!il~lfJnULlilfJijal'.imlil'.i31U Cl-mangostin ~tJUvil~U1fJU~nfJU 

2.fll'.iiLA'.il:::M~ltfl)J1W Cl-mangostin l11al'.ianVi 

i~A"il:mllilfJ1ti Reverse Phase High Performance Liquid Chromatography (HPLC) LlilfJ column 

mW'hiLLfi Hypersil® BDS C18, 125 x 4 mm, 5 ~m, mobile phases mm~uri acetonitrile: 0.20/0 formic 

acid = 70:30 v/v, Flow rate ~'thnu 1.0 mllmin, UV Detector ~ 240 nm, Injection volumn L'thnu 20 

~I [131 

3. fll'.i'YlVlaBU~lfh Minimum inhibitory concentration (MIC) 'Da-3al"janVlviiH~a UUAliL~tJ 
L~a~l'l1'l1V1aaul6iuri Staphylococcus epidermidis TISTR 517 (S. epidermidis), Staphylococcus aureus 

ATCC 25923 (S. aureus) LLGl:: Propionicbacterium acne" DMSC 14916 (P. acnes) 'YllilaClULvlfJi5 

micro agar dilution method LlilfJ'il::1ti neomycin Luuvilm)Jllil"i.!lU1um"i~U;tJULntJU 

4. fll'.iL6I1fJJ.I UcJllutl::'illfl al"jan61 Ltlaa flN-3fl61• 
L6I;fJ)JLL~ULLU::Ylfl,manlil'illflLUaflfl~-ilflIilLlilfJ'2filIilL~Gl::u'imCU"1lfNal"jUaIil1vi-illill"i11~ 1, 
611'.i1-3~ 1 ~Lalil-ilalUU"j::flBU"1Ifl-ilLLNULLU:: 

1 2 3 4 

Sodium alginate 0.2 I 0.2 g 0.2 g 0.1 g 

Pectin 0.2 g 0.2 g O.lg 0.2 g 

Ethyl cellulose 0.2 g 0.2 g 

Agar 0.2 g - -

Ethanol 4 ml 4 ml 

Propylene glycol 4 ml 4 ml 4 ml 4 ml 

Purified water 16 ml 16 ml 12 ml 12 ml 

U~mCU"1lfl-ilal"janIilLUaflfl~-ilf"!IilL'\"hnu 16 mg/patch 

.ffUlilflU1ufll"jL6I;fJ)JLLNUUU:: .ffULL'm'il::Gl::GllfJ sodium alginate, pectin LLGl:: agar 1UJ1L~BIiI 
... .1..... 1 :: IJ

Gl::GllfJ ethyl cellulose 1U ethanol LU'l::Gl~GllfJal"iafllil'illmuGlflfl)J1f"!1il U propylene glycol 'illflUU~a)J'Yl1 3 

aluL'!il~lfJnU 61l)J'2filIilUa:::u'imCU"1lB1a 1"jL~alil-ilvi1Iill"jl-il~ 1 ~UIilGlfllilnGll'ilUal"iLtJUL~m~fJlnU L'Yl1" 

plate 'DUlIilLaU"hu~u6flal-il 9.5 cm 'illfl,!U'IllluaU~flCU~JJjj 50°C LUUnGll 12 .a-1L)J-iI 

5. fll'.iffm:f1~ltfl)Jlw6ilfJl~ilafJ'uue.iuLLU:::
" 

lhUNUUU~'llUllil~authu~u6flGl11 1 Iill"jl-3L'ifU~L)Jy!'.i mviv1LUU~ULafl '1 1a Centrifuge tube 

'DUlY! 15 ml Lii)J methanol 5 ml iNlt11u tube LLGl::thlU vortex U'.i::)J1CU 15 lUln 'illfl,!U'I.h1u sonicate 

15 tnnUa::l.hlu centrifuge ~ 4000 rpm ~UUnGll 5 Uln t1~UIil supernatant ~l~'illflm"iatilil~~-ilLL"jfl1a 

volumetric flask t1U1Yl 25 ml atiYlLL~umJ~auL~ll.jlanVl~-1 ';Jlmr'lJ t1LUG1 supernatant m~;;I1f1m')atifil 
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fl~.:J~afl.:Jla volumetric fla~k 'ilJ,lnUal'Hl::~lfJ~anlil1~'Ufl~.:Ju.'imm::tl.:rU't.l~J,llmll1fl'iU 25 ml ~lfJ 
methanol 'thm'il1lil~fl.:J~ 3 oJl LL~1~.:Jmfl.:Jal'ia::alfJ,r.:J11J,llilLLa::\h1tl5lilLtlla'i::UU HPLC 

" 
6. fll"iAfl'l:flt1~tleNlfll'n'{Jual"iGi'luL~auu~ih;8t1f1.mrJuutl::iJlflal"iantmtl~tJn;tj-3f'1/il [17], 

m'inlilaflum'i~lUL~flLLUfliMfJ'lJfl.:JLL~ULLtl~LlilfJ1m5 Disc diffusion method LlilfJL~flm~l1lilaflU 
1vi'un P. acne, S. epidermidis LL~:: S. aureus LlilfJiJ~1~LtI'ULLcJ'ULLtl:: neomycin flll2JLtlJ,ltl'U 30 ~g/patch 

LtI'Uv11LtlifJuLiifJU LL~~uthJLLtl~m£l'Ufl1'il1lilaflUii'IJ'Ullil La'UcJl'Uf'l'Ufrfl~l'1 6.6 mm 
" 

tlafll11~8Um::fll'iafltl118~~ 
OJ OJ .1" OJ J. 1"".I~ .I~ t; OJ'I1'Um'iafllilal'iaflliliJlmu~flflJ,l'l,,!lilL'Wfl l1J,lu'iJ,lltu a-mangostin u'iJ,lltu~.:J L'U'IJ'U~n)'Um'ianlil 

l1fJ1Uvi'lfJ ethanol 'WUll LtlaflfliJ.:JfllilUl1.:Jtl~J,lltu 2 iiL~n.:rJ,lalJ,ll'iClll1al'ianlill1fJ1UL't'hnu 181 n.:rJ,l, 
~ J.. 1· 1 .. ~ L ~'" , OJ IOJ •

iJln'U'ULJ,lfl'Ulal'ianlill1fJ1U uUfJflflnfl'i'l lilfJ1il column chromatography 'WUllal'ian1ill1fJ1Uu'iJ,lltu 30 

n.:rJ,lalJ,l1'iCl111al'ianliliJlmtlaflniJ'Ifllil~iim2J1tu a-mangostin a.:Jn'hnu 4.543 fl.:rJ,l L't'hnu 15.14% , " 
w/w 'lJfl'lal'ianlill1fJ1ULL~~L't'hnu 1.36% w/w 'lJfl.:JLtlaflmj'lfllilU1il• 

L~m.hal'ianliliJlmtlaflniJ'I,,!lil~hntllLfl'il~r1l1ltl~2J1tu a-mangostin LlilfJi~ HPLC method 

LlilfJiimlW2J1lil'i;jl'U'lJfl.:J a-mangostin LtI'Uv11Ltl~fJULYifJU 'WUiltl~J,lltu a-mangostin 1Ual'ianliliiflllJ,l 

LtlJ,ltl'UL't'hnu 77 .86 % w /w 

m'il1lilaflUl1lfll Minimum inhibitory concentration (MIC) 'lJfl.:Jal'ianliliJlmtlaflfliJ'I,,!lil9iflL~fl 
LLUflYiL~fJ 3 'lIUlil tl'i::nfluvi'lfJ S. epidermidis, S. aureu.~ LL~~ P. acnes 'Wuilal'ianliliJlmtlaflniJ.:Jfllil, 
alJ,l1'iClaui.:Jm'iLiJ~tyL&iuLlil'IJfl.:JL~flLLUflYiL~fJ1~ LlilfJiifll MIC 9iflL~fl,r'l 3 'lIUlilL,.hnu 1.95, 3.9 U~~ 
3.9 ~g/ml lillJ,l,h~u LlilfJ fll MIC 'lJfl'l neomycin m~LtI'U~lfJ1J,lllil");jl'U9iflL~flLLUfli1L;fJ,r.:J 3 'lIUliliJ~ 
L'I'hnu 0.5, 1 LL~~ 1 ~g/ml IillJ,l,h~u 

1 'Um") LIil;fJJ,lLL~'ULLtl~iJlnal")anliliJlm tlaflfliJ.:Jfllill1 a.:JiJl flcJl'UtY'U ~·lfl'U,r.:Jl1J,llil LL~l'Wuil a n'l:ftu::~, 
l~'lJfl.:JLLcJ'ULLtl~1'Ualil")vh.:ru~ 1 LL~:: 2 iJ::iian'l:fru~LtI'ULL~'UWri'J,l1a aLl1afl.:J LL~mJ'ULLtl~m~iJlnalil")vh.:ru

" " 
~ 3 LL~:: 4 iJ~iian1.iru::LtI'ULLcJ'UYMmj'U aLl1afl'l iJlnm'i~fl1.ill1ltl~2J1ru'IJfl.:J~lfJ1al'ianliliJlmtlaflmj.:Jfllil. , 
1'UmJ'ULLtl~'Wuiltl~J,llru~1fJ11'ULLeJ'ULLtl~~Vl'i~ 1-4 L'thnu 239.63±17.54, 209.43±22.69, 

2 • '" 215.00±19.00 LL~:: 220.24±18,44 ~g/cm VllJ,lallilU 

iJlflm,,)~fl1.il&J~'lJfl'laVl,,)'lJfl.:JLU.j'ULLtl~iJl nal")anlilLtlafl mj'.:J fllil1Ufl1'i~l'UL~flLLUflYiL~fJ 'WUil clear" . 
zone 'lJfl'lLLcJULLtI~~Vl,,)~ 2 viflL~fl P. acne, S. epidermidis, S. aureus L't'hnu 1.227±0.031 cm, 

1.145±0.1 01 U~:: 0.953±0.135 cm VllJ,l,h~u i'l'itl~ 2-4 LLeJ'ULLtl::aVl,,)~ 1 ii'll1B~l'Ufl1,,)LiJ~tlH&iULVI 
" " v 

'lJfl'lL~flLLVl1tialJ,l1,,)Clilil clear zone 1vi'Lilfl.:JiJlm~flLLeJ'ULLtl::aJ,l r:raLlil'UJ1~il~u'Uih enl11,,) L~fJ.:J L~f),l'h111 

LLcJULLtl~Lfililfl1,,)~~~lfJiJ'U1tialJ,l1,,)Cli1il&J~1vl i;h'ULLeJ'ULLtl~~VI'i~ 3 LL~:: 4 'Wuil1tiii'll1Bl'Ufl1,,)vll'Ufll,,) 

• • L JI ~I .., .1 '" OJ 1" v 1. 1 '1 .:.'I .JLiJ")tyLIilU VI'lJfNL'lIfleniJiJ~Lu'UL'W,,)l~L'U'lJtu~fl1'iLVl'ifJJ,lLL&JULLu~VllfJ1!;1lflty lilL'lJl ufl~ 'U ethyl cellulose 'lI'1 

LtI'U polymer ~~::~lfJJ11~UflfJ2J1n 'til111L~m.h1tll11ilaflu'I115 ~1fJ11tiiifl1'iLL'W~flflfl2JliJlm~eJ'ULLtl~~'I't'h 
111LLNULLtl::1tiii'l1151'Ufl1,,)vllUL~fl 

http:215.00�19.00
http:209.43�22.69
http:239.63�17.54
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:J..!n\711m,im1lr'J T'li 7c:'1?!r/): (;;J~:J..!illc:i 7t\.r: 1,r.)r{ij;Z,~ 

" '""" .~ ,
\..)1;'1) ~~'\..~ - .;......,' /"l~t!?{!'1~ k'h.»(~'kJ 

l'j~l'U mW,)~qjL<iitJt~'/Jfl~mhmtbilln ,man~'illnLtHi fl mj'~ F!~~ fl 

S. aureus Uri:: S. epidermidis ~lJ."h~tJ 

~l'Ui:5'EJ~Lu'Um'jan~ U-mangostin 'illnLtJ~fln,r~F!~(Garcinia mangostana L.) 1'U.ff'U ethanol 

t~EJ1oEi5 column chromatography ;~~tJilalm'jflan~al'j U-mangostin LfhntJ 77.86 % w/w '/Jfl~ 
tJ~mrual'jan~'illmtJ ~ fln,r~ Fl~ 'illmf'U~~Ulal'jan~'illnLtJafln,r~ Fl~1tJl1~ afltJq115~1'UL~mLtJFlih~EJ. . 
'lIiiGl tJ'j~nfltJ~lEJ S. epidermidis, S. aureus LLa~ P. acnes ~tJilal'janGl'illmtJ~f)n,r~F!Glalm'jflrJtJ~~m'j 
L'il~qjL<iitJt~'/Jfl~L~mLtJFlih~EJ1~tGlEJijFll MIC ~m~fllt~ 3 'lIU~LfhntJ 1.95, 3.9 LLa~ 3.9 !-lg/ml 

~l'Hh~tJ L~ flUl al'janGl'illn LtJ~ fln,r~ FlGlm~GlJ'U1LU'U a~'j~h~tJml'ULLtJ~L~fl~l'UL~mLtJFlih~EJt~EJ10E. .. 
pectin, agar, sodium alginate LLa:: ethyl cellulose Lu'U,h'UtJ'j::nfltJ ~tJil LL&-I'UlLtJ::~tJ'j::nfltJ~lEJ pectin, 

sodium alginate LLa:: agar ijq1151'Um'j~1'UL~mLtJFllh~EJ tGlEJ~tJil clear zone '/Jfl~LL&-I'ULLtJ::'/J'Ul~nl'U&-Il'U 
~ I ~ , CI.I 

~'UEJna1~ 6.6 mm ~m'llfl P. acne, S. epidermidis, S. aureus Ll11ntJ 1.227±O.031 cm, 1.145±O.101 

LLa:: O.953±O.135 cm ~l'Hh~tJ 

ima'UeJLL'U:: 

n'Ui:5'EJ~LU'Um'jAmnL~eH ~'U1'Um'jL~~mJ~h~tJLL&-I'ULLtJ::~l'UL~f) LLtJFliiL~EJ'illnal'jan~LtJ~fln 
,r~F!~ t~EJ1'Um'jl1Glaf)~~1~LLtJ'j&1'U~~'j~h~tJ 4 ~~'j~l~tJtGlEJH pectin, agar, sodium alginate LLa:: ethyl 

cellulose ;~~tJilijLVlEJ~a~'j~1~tJL~EJ1~alm'jflUlltJ~GlJ'Ul~f)1~ t~EJ1'U~'U~f)'U~fl1tJ'il::Lu'Um'jUla~'j.. .. 
~1~tJm~GlJ'U1L~fl1m~LL&-I'ULLtJ::~ijFll1)JalEJ~1)J'\hHLLa::Am:llL~EJ1ntJF!rua)Ju<ii~l~ 11~LLn m'j 

tJaGltJaflEJ~lEJ1 q1151'Um'j~1'UL~mLtJFliiL~EJLLa::Fll1)JFl~~1'/J f)~al'jan~1'ULL&-I'ULLtJ::1'Uaim::~l~ 1n'U LU'U 

~'U 

fi iii &i fl 'j'jJJtJ'j:: fl1 f1 

~l'U%EJ\lUtJ~ l~~tJml)JautJa'U'U'illfl uru-n~il1EJlaEJ )Jl11il1EJ1aEJa~'/Jal'UFl~'Ul1{ , Flru::UHl'll. 
~na~{ )Jl11il1EJ1aEJa~'/Ja1'UFl~'Ul1{ LLa:: ll'\l1EJi:5'EJLmr'llm'j)JL~~tmafla Flru::UHr'llf11a~{ 

)Jlnil1EJ1aEJa~'/Ja1'UFl~'Ul1{ ~~'/Jf)'/JfltJ~'j::Flrum ru tf)ma~. 
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