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Abstract 

This study include the effect of different concentration (0%, 20%, 
40%, 60%, 80%, 1 OOo/o) of apple and grape vinegar at different time 
( 0 , 15, 30 , 45 ,60 ) minute on some properties of bacteria 
Staphylococcus aureus that isolated from_ wound, burn_and skin 
pustules of patient in central laboratory of teaching hospital in Erbil, 
The properties are morphology and culture properties , growth of 
bacteria ,production of coagulase enzyme and sensitivity to different 
antibiotic , the results as follow : 

1 - No changes were observed in morpholo;y and culture 
properties when we used different concentration of apple and grape 
vinegar for different time. 

2 - Decreasing in growth of Staphylococcus aureus was 
observed(+ + + +) to ( + + +) ,( + + ), ( +) and (-) after Increasing the 
concentration and time 

3 - The bacteria show change in production of Coagulase 
enzyme at (40%, 60% and 80%) apple vinegar after (60), (30 , 60) 
and (15) minute respectively, and at (60%, 80%) grape vinegar after 
(60) (30, 45) minute respectively. 

4 - apple vinegar caused increasing in sensitivity to different 

antibiotic , in (20%) the inhibition zone of (Lincomycin ,cephaloexin ' 

Chloramphenicol ' Erythromycin ' Penicillin) increased (1 ' 1 ' 1.9 ' 

2.5 '2.8)mm respectively and in (40o/o) was (1.5, 2.1 ,2.4 ,3.1 ,3.1)mm 

after (60) minute but at (60%) was (2, 2.8, 2.6 ,3.4, 3.8)mm after (45) 
minute and for (80%) was (2.9, 4, 4.4, 4.6, 4.8)mm respectively after 
( 15) ) minute , and for grape vinegar the inhibition zone of 

(Lincomycin ,cephaloexin ' Chloramphenicol ' Erythromycin ' 

Penicillin) increased in (20%, 40o/o, 60o/o and 80%) (0.7 , 0.8 , 1.5 , 
1.5 ' 2), (1 ' 1.7 ' 1.9 ' 2.5 '2.8), (2 ,2.8 ,3.2 ,3, 3.1), (2.6, 3, 4.1 ' 4.9, 
4.3)mm respectively at (60) (60) (60) (45) minute respectively. 
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========~~~-----·-··_··_f~-·-~ -~-· -~_c_-~_·---~-·-~_·u_~_·J_~~JF====== 
~ 

J_:.. 0-- (0%, 20%,40%, 60%, 80%, 100%) ~ly _iJb ~I~ 

w .~.<. ~~ 1 .... ~J ( 0 15 30 45 60) ~U 'J '--11JI · 1 ~ U::JI - ~~ ~ ~ , , , , J J . c....FI" ca c: 
~yJl ~~I ~I...AJIJ JJ_po-IIJ C:J..r.JI 0..a .a.!J~I Staphylococcus au reus 

~~I: ~ti...c...JI ou lJ..aJ ,~)~~I~ r.?.:fi..rJI ~I ~J 0.1~1_,11 
. 

~~IJ coagulase 1,1 ... ~, II o~ ~tuj ~~1 ~~~~ udJ~IJ A..:c.Jjll 

.~4-:JI uiJl....AJI ~ 

:~';I .. 'till\ 'I ~I .111 ~ ~ J3 ~ ~ (.S', .) _JJ J 

I ~I ~ · ~~ -' l..J · ·- ·'I ·~1 :i..Jc '·'I ~l.i.....:JI · i 'till\ ~ .. 1:..\ -1 (" ~ (""' ~~ (...).A.l J ~ .)y (.) ~ ....)6-"" 

. ~ ~IJ i · .. <\ ~ L.ili..ll U::JI 1.:. 
·' J J;t- _y.: . J c: ~ 

j-!._;JI oJl._;y Staphylococcus aureus l.._;_y¥1 yo..i ~ Jlfol .b_,J -2 

.. yo.:JI r"Jt;. ~J ~ yo..i J J~ yo..i J ~ yo..i ~J j~ yo..i lJ..a W9 )I J 

J=.. 1~1 ~ coagulase .b.b.:J1 o ... .:. 1 1 • .., tul . _g I ·~ G .~.c:: ·11 w .. l:..i -3 f' . . ~ 'T:" c..r ~ ~~ ....)6-"" 

~ ~J (15 )J (45 ,30) (60) ~ .clJjJ (%80 ' %60 ' %40) ~fo. c:ti:JI 
~ (%80 , %60) jf.y ~~I o~ ~~..b..~ ~I J=J ~~ Lai ,c)\fll 

.JI_;JI ~ ~J (30 ' 45)J (60) 

·. .< ~ .L..jc ~~I ~G.:JI w\..)L..a...J.l G .~.c:: ·'I l..J .... A .... ~ 1... U::JI • 1, !i -4 ~ y ~ ~ ~~ ~ cs- c: c....FI" y 

, Cephaloexin ,Lincomycin) u\..)1. a .Jl J__.b.:lll 4 9b''<l _>b§ ..llj ~ (%20) 

' 2.5 ' 1.9 ' 1 ' 1 ) (Penicillin ' Erythromycin ' Chloramphenicol 

'3.1 , 2.4, 2.1 d.5) Jlj %60 J-!.y ~J ,~..) 60 ;;.W c)I_;JI ~ ~ (2.8 

3.4, 2.6, 2.8, 2) ~~ Jlj %60 ~.Y ~J, ~..) 60 o.W c)lfll ~ ~ (3.1 

4.4 , 4 , 2.9) ~J ~~ %80 ~_;J ~~ Lai ,~J 45 -o.W c)I_;JI c)c ~(3.8 , 

.~..) 15 o.W c)I_;JI c)c ~ (4.8 ' 4.6 ' 

%40 ' %20) · .. < ~ . · IL ~.II ~ .U . .J o..)LJ' .b)I;J3 L.ili.J\ 1' 1 ~t.J La\ J;t-Y r.,r ~ y:= ..., ~.J . . LP-J . • 

'2.5 d.9' 1.7, 1), (2' 1.5 d.5, 0.8, 0.7) ~J J-...o..,9 (%80, %60, 

.L.,jc c)ljJI ~ ~ (4.3 ' 4.9 ' 4.1 ' 3 ,2.6) J (3.1 ,3 ' 3.2 ' 2.8 ' 2) ' (2.8 

.JI_;JI c)c ~j (45) (60) (60) (60) 
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]: ~ J J ~ ' ]. j; .0 ~ .S _::> ~ s -, 1 ·~ :J .., _? "'1 ~ ::J , , , . -~ } · ·J 
.J ; ; 3 .~ ~ 5· 1-~ ~- ~ 1-\ ~ j ~~ ] -\ l § ~ ~ ] ~ ~ ~ 1 rl· j ~~ 
~ - ~ J ' 3· - "' - tl· VI ~ ~ ...c '"" - :1) •] ~ 1. •] -] 1 ·~ ' \ ~ j ;3 1:1 -·~ ~ ~· --') - ") ~\ gp . •] , - . ) -') 11 
~ ·] i ~- ~· ~ .?- ~ ~ ~. I ~l ·~ ·-~ ·: ~ ~ ] ~ g ~ ~: j: 1 ; :J J ~ 
-; j- ~- ~· J } ~ ·= ~ J ~ -:- ] __: J ") ~. :0 1 ~ ~ -~ J' •] '") - ; 1. -\ ] -,; :~ •] -~ 1 l, ,:> J j j ~ ~ -? ; J :Y ~ ~ .J; ~' -~ 1, l1 ] ~~ s, : 
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-~ ~ :i 1 ~ ~ ;3 ] / kJ 1_ ~ .~ ~ <\_ _J· ! J j, J ~. ~ ~ ~ ~ J") ~ ~· .~· 

~· . . - ") \ . - , •I ..7" ·] - , ~ ·} -') _!S .1:1 \0 • 

-P ~ . ~ ·5; J :1 ~ ·3) l ~ ~ -~ - ] \0 - J \0. :~ '~ ~ ] \ 4~ ·: 

.3 \0 ~ l ·'l ~ 1 ~ 1· ~ ~. vJ ~ ~ ~. l. - ~ y : J ~ ·~ ~ ' J 
•] ~ ~ . ~ -~ ]· ~ . ~ ·~ M' J j. l ~~· •] ~ ~ J. :1) -\ ~ "'' ~\ -::l ~ 4~ 
J; J 'i t ; j ~ ~ J ), 1 ~~ j ~ j: 2" ~- 1 J J, } . ~ ~: ~ . ~ ·~, 
-· I <\- ..} - o J ~ J ~ ~ J -~ J., - ro ~ ~ I , - J ,J ,o J ~ 
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====~ ..... .,.;.J~ Ji. ~ cWll Jo.. J:!'t '-'Jll.o ]~===== 
. 
Ji,l\ 

.li! ~I Loi ,ojWI ~~I ~~y~l ~ ~' ~~ ~.J ~.JA ~U cti:JI 

(~I.J cU::JI) o~ u.a ~ ~.J ,(11 )o~U A.SI_,ill ysi u.a 4..ji wl::../'11 ~t 

• • ••• AAQ . ~I J,:JI Loi '(IJ)~ 6. (12) . .J 0 _;Sj.JI A.:i.J-'-'1 ~0 •Ll.o 
(..)--A ~ J'r t.j .J • • • .) . .J ~- .) . -~ . _)i-JJ • 

L..o.S JWI u.a '-? .JI.ull ~ f"~ ';} .J , o~l ~ L.tiJ ~ JA jj , t; .J44ll ~I ~b. 
~ 

j.J.J ~.J ,J;_ll u~l w_;c ~~I ~Ull L>-a LJ ,~_y111 WI ~ .Jfiir. .JA; w; 

uc -~All ~..r ~ ~~ .U.J.J Lo 4JA ,(~) f"_ft.~l ~ ~..)6.1 ~ t;.JI~ .U~I 

~ fo rl.J ~ ~~~~ f"ljj ulS 4..j~ ~I~ l!.l.J~ ~I ,J;_ll f"lj~l ~ ]: Jt:! ~ ~I 

(15)~\..hjYI Jt:!.J, 4o)~~.J .w~ I.Jjhl 44..jc ~t.o~l ~4-bYI w~ ~.J 4(14)[J,:JI ~ 

4.J~I.J f"I.J.J~I w.Jh ~ 4..j~":(' 6)~ U:JI J~.J 4"~.):JI C.Jy.JI.J C.J_;JI ~~" A...j~ 

.Jt.:JI ~..?- ~.J ,"tAiy,i C.Jy.JI ~ ~.J ~ '\! w_y;.aJI t11jj" :(I?) .J~I U:JI J~.J 

y ~ I jj : C ti:JI J:;.. uc ( y ~I ~) ul ~ '\lt:i5; ~ _il8 )~ Jt:! .J 4 ~ ~ JS L>-a t _;J 

.. \..:US.J ~ J;J~ ~w ~>fo ~1_) ~UA.J C.Jy.JI.J jy,ll ~~ ~~ uts ~w1 (:A 

uJ.J -,~~\.J ~1~1 ~Ull ()A ~\_JM J=J1 tl~i ~~ .ui cU:lll J:;.. uc w~.J 
~I I~ L>-a.J 'cU:lll J;;. ~~~ .,~1~ JjW 'i LJSl.J ~I J.:..s '-'Y.J tl~i ~UA WjlS 

,o/o 60 4% 40 ,o/o 20 ,o/o O)~ ~l_p .»{b .dJ.Jt:io w~ ~I.J.lll .,~ ~1.?.-H LW 

~.J)I w~l u-k ~..) (60 4-45, 30 4 15-4 0) ~ wt:!.JY.J (% 100 4% 80 

~~I.J 4 Coagulase G_))4ll \., !.<, r,~ ~WI 4_,..wll 4~~1 ~l..a.::JI .J 

wi.J~ ~ L;AI o~.J ' Staphvlococcus aureus 4-AJ ~~~ w\..)~ . 
w'i~ \ · 0 .-,·,-, ~I Coagulase bl:>'' 11 o~ : 4J..a 4o.Jiy..a.ll ~ly::. 4J ~..)j.£ 

4~ ~wl Jl.c wli~~~ tA~ ~b.J 4~\yj ~ 4J) )41..) -o~l .,~ ~.J ,A.....a_)AA 

~ C.Jy.JI.J J...J~I ~_;b uc ~YI ~j L;_AJI o~ J:;...JJ.J 't;~l u~~~.J ,tJ..) 

.( 19)( 18)o _;/JS. ~lyi 

: ~I ~_;bJ JI_,.JI 

wi~.J '-'.J..?-.J (.J.P.- u.a Staphylococcus aureus 4?. wl~ wljc. 

•, 1 ·· 1 -J _.1~·.11 ~·--11 ·.c:: ·-'1 .. ·.:. -'1 _j L .•.c::.ll ~ 'I · ~\ -'1 · --'1 ~ ~.) '-? ~ ~ !.jf~ ~ '-? -~ . lS", u: y ~~ 

~ wly··,,, <l .)c. J~l ~~Nutrient agar tf1t..JI )SYI k.J .)c. Wc..Jj 

t;.l.....i.JI JyJI k.J u.a ~ 9 .)c. ~.J6. ~_»il ~j oy··,,.J\ u.a ~ ..» Jij ~ 4o..)~.J 
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=========~r---------~--~ ___ r_~_l _w_Lw_;·--------~JF======= 
~ 4....ol ,.;,~, ... 'i ,~\....a 24 c..W ;37 4.J.:J ~ ,~,· •. :.. .. _,"·~~\_,~\Nutrient broth 

:~ lj, ay;, .~t.l\ wl}~'i\ 

~ Y-c.Jj -2 .(20) Mannitol salt agar ..b............_,~ ~.Jj -1 · 

"l ~\ -5 ~y .). .(21) Coagulase .J~I -4 ·ri.P ~ -3 . Blood agar~_, 

:Heat-stable DNase Test c.)_pJI ~\.:ill j:1S .JfJ .Jo:~:I.J ~_,t <..jJ 
I 

,~,;,;., .. __, ,JjWI Nutrient agar ~__, ~ ~.Jj w'iy..ll ~ LJ-4 ~hll ~--' 

wl ~'il · .-.9 t. -\~1 · .!.I ~I .-.9 w1.h ~~,~\....a 24 c..W -17 ~ .:J .-.9 .) • ~ r..,r ~ t)oQ ..)"-' . r..,r ~ r-' . .) r..,r 

: ~'J.\5. '~~~ W:...»i_, ,~1 

• <..j ~I _,..ull ~ _, ~_;p,-JI ~l...a::JI _, ~ .J)I wli..JI ~I.JJ -1 

."L:: · ~lA ~ 9 I.,;. ~ l..J ·i 11 · --'1 ~.A .. ·.<.II t · .. 11 · ~ 1 Jii ~ ~ .~ (.5". ~ ~ <..j~ J.J...r' (.j'l 

~_, u.a ~ ~j (loop full <..ii) 4.14 ~ 0.1 Jii (0) l)Aj ~_, ,(% 0 ~_;) ~ . 
~~I w.J~ ~J (15) .JJ.JA ~_,' Blood agar_, Mannitol salt agar 

~ lJ-..-4 ~ 20 c~ .illj_, ,(%20) J}il Jfo.JJI ~ ~ ,~.:J (60) ~l J~.,ll 
~ ;;; ~ ' "' 

,~, ,..91_, ,~ ~.>;Ui ~j ~ 9 Jii ~ ,~ ~ ~lA ~ 80 ~ j$yJI ~I _,1 c'Wll 

(60,45,30,15.0) LJ---4j JS ~ w~i ~ ,~1 ~.WI <..j~l t-'.Jj.JI 0.a ~ 1 ~ 

jfo.;JI ~j wl....o__, J ~j ~I wJ.fi__, ,~L.JI .bl.....a_,~l .)c. Uc..Jj_, ' ~ 0.1 ~J 

J_s lJ-..-4 w._j_, ~ k__, Js (>A~ J~) ~ J4Jo~l ,·,·,;., .. 1~_,' %100 

.~~....a 48-24 o~ r 37 c.)_;.:.. ~.JJ ~ (Jfoy 

~ L....I.JJ ~ ~.Jj.JI wla.o II~~ ,-.illj .Ar ~tull ~-' 

\4 . .., .. ;,_, ~~j ~~~ ~ fl ~ ~~~ w~l Lei ,~_,11 ~ w\..)4.~'""JI 
. ·.·.II L.a$. ~ · -··11 . L •. ~~ ' --- · 11 ~ _,........ .. _,........ ~~_, ~ 

'~ ~I i 'Wll · 1' • •• (I • ~b 1.il.:..l i : Coagulase o · tul L.u::..\ -2 ~.$""' • _, ( l?- ...)t"" y ..)}J .) • <..j...» ~ c .) . 
~--' ~~\ ~l...a::JI _, ~ .J)I wli..-ll ~I.JJ J4hi u.a Coagulase c. _»U c tul 

.(21) ~ o.Jfiio.ll ~.}:JI ~ '<..i~l ~I 

~ : Antibiotic sensitivity 4~1 wl~\,;., J.l y.J&:JI ~~ .J~I -3 

:~,J81 uiJ~I t)-QI.)i rl~~_, ,(22) ~ C..Jfiio.ll ~.}:JI rl~l 

,(CL) Cephaloexin -2 .~.)I rlp_,_A!~ 10 ,(L) Lincomycin -1 

·t)-Q.) I rl_j;._,_A!lA 30 ,(C) Chloramphenicol -3 ·t)-Q.) I rl_j;._,_A!lA 30 

10 '(P) Penicillin -5 •t)-Q.) I rl_j;._,folA 15 '(E) Erythromycin -4 

.(23)(F)-;~ Inhibition zone ~I ~ _;.6! ~49 ~ ~ 't)-Q.) I ri.JC _,~lA 
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====~~ ..... yloll ~ ~ c~m Jo.. .;;.1:. tl.;ll· ]~===== 
: Uil.lAll.; ~Lli.ll 

,% 80 ,o/o 60 ,%40 ,% 20 , % 0 ) ~).!Sly _;/Jb ~I.J.lll o~ ~ u)-.9 

J-Sl ~j (60 ,45 ,30 d5 , 0) ~ wl.i}J 3 yWI ~3 clnl ~ u.a ,(% 100 

~.J)I ~\ . .., .:..11 ~ (1) J3~ ,~~~ ~j~l 4fo. wl.i...o ~ c)c ).!Sy 

Manito! Solt agar ~J c)c Staphylococcus aureus 4fo. wl_y..•', .. J ~~13 

,t.'.~ :Lili.JI 1" • ~"· ,~ ··- .111. -··~ Blood agar '1!-' . J ,. ~ U.lA ,~ ~ J J 

Staphylococcus aureus 4JiS.I ~~~ ~~IJ ~JJII ~L..:WI ~ -1- r-!J JJ~ 

~~~L..:WI .bl....J~I c)c ~ JJll ~~I 

Blood agar Manitol salt agar 
.l-. ~~~-I.~~ t..j~ . . ('~ . ...JA ~.fi WI • -· ~ "'~~~ul~ 

.o.l_)... _,1 
-

'Jl 4 . al·,.:, 4 wlJ.}J 3 ~ J:!SI.fo. J.:W1 )IS.~~~~ ~ fo r-1 wti..-11 o~ ui 

~ ~13 ~ LAS -r .J)I ~I c)c wl.i }JI ~J ).!SI fll ~ ~ ~ r-1 4AI ui 
.~IJ31~1 .. ·.· 

L.J .·.<-11 · 1-~ wl.9 '; tslll ·,~ · .. <\ • •b .·.,,~ (2) ,j J .b..ll ~~ -~ _JA-l ~ J J ( r._;.::o. ...r." y ~ ~ I.) J · 

j~l 0-a ~I J~l % 40 ).!Sy ~.J ' % 20 ).!Sy ~ lj~ ly<U 4J 0\ ..b..)U9 

L.iJ .L,jc )lJS '--··II · tS3 % 60 · .. < • ~ t:ai ,W_9 .11 ojL. J~ · ,~ · II y • , ~ u ...r." y y .Y. _JAl J • . _JA-l (.S", 
- -

jjc 4.J&:JI ~ rl9 ~j (~0) ~ Lfo,l3 ,~j (45 ,30 ' 15) o:W J:!Sfll J=.,IJ 4A1 

(15) ~ )\..;19 y.:JI ul.S (% 80) ).!Sy ~ Laj ,JI~I c)c %100 ,8Q ,60 ).!SI_;JI 

ojy,.yJI A~~ 4~~ u-IJ ~j ~Y. ~3 ,4_;&;JI ~ rl9 (% lOO)~y ~J '~j 
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======j~ ..,..... ._.... ~_,s! U'--#. ll===== 
Staohvlococcus aureus u~ _,....i ~ ~ ~~}i cl.i:Ul ~ J:!SIJi ..»J"b cJH.J -2- rlJ JJ.la . . . .. 

~l,;ll ci~l 

%100 %80 %60 %40 %20 Control (~.ill) 
%0 

++++ ++++ ++++ ++++ ++++ ++++ 0 

- + + + + + ++++ ++++ 15 

- - + ++ ++++ ++ + + 30 

- - + ++ ++++ ++++ 45 

- - - ++ ++++ ++++ 60 

_,....i ~ = - I J!! _,....i = + I J.t- _,....i "" + + I~ _,....i = + + + I J~ y.j = + + + + 

Wu. ,l.J .·.c: .11 · 1 ... ~ w\J ~ ~~ ·,, · .. <\ • >G .. .-... ~~ (3) J .WI r.ai • -~ .J4l ~ .J .J . l?- ~ y Y.J ~ .J . 

.J (60 ' 45 ' 30) t} ~ ~l j~ yU l)-4 (%60) ' (% 40) )foy ,ljc _,41ll ~\ 

(30) ~ J~ ~j (%80) (% 60) jfoy ,ljc _,41ll ~I.J ,Jijill ~ ~.) (15) 

(60) t} .JAl 'J.J ,JijJI ~ ~.) (45,30) .J (60' 45) t} ~ .JAl ~J.J ~.) (15).J 

.~~~ jfo_;JI w\J) ~ ~.J, (%80) Jfo.Y ~ 4.ifoj 

j:.SI,;ll cl.jll 

%100 %80 %60 %40 %20 Control ( ~.111 ) 
%0 

++++ ++++ ++++ ++++ ++++ + + + + 0 

- ++ + + + + + + + ++++ + + + + 15 

- + ++ +++ ++++ ++ + + 30 

- + + +++ ++++ + + + + 45 

- - + +++ ++++ ++++ 60 

bb.·, 11 o · ~~ 1 ... ~ w\J ~ u:JI ·,, · .. <\ • •\::, (4) J ~~ · . ~<: ~ .J c: l?-~.YY.J .J, t...JH: 

% 20 )foy ,ljc _#l (ji ~ ~ jj ' Staphylococcus aureus l;~ Cagulase 

~ wl~ ,-, ).:, .... _,!! (% 80 , % 60 , % 40 ~jill~~ LJ ,w\J}ll ~.J 

.(% 100)~_; ~ _,..w .1:;>.y; 'J.J ,JI_;JI ~ 4.ifoj (15).J (45 ' 30),(60) 
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====~ ..... .,.all ~ ~ c:u.J~ ;,... ~ 4..1)1.. ]I===== 
~~ ~ Cagulase ~ o~ [Uil ~ Ul:lM ~IJ.;lJ ci..Ull ~ .J:!SIJi ~"b UJ.H -4-~J ~ 

J::~Sij:l.ll ~_,ll 

%100 %80 %60 %40 %20 Control ( l¥~) 
%0 

+ + + + + + 0 

• - + + + + 15 

• • - + + + 30 

• • - + + + 45 

• • • - + + 60 

-', Cagulase o . · Gl I ... ~ wt! ~~I·,~ · .. <\ • (5) J .A · I ~ C::: c.s- .J . ~ ..r.-"Y .J. L>m 

..b_,_.19% 60 _py .llc t:a\ ,wl.§.J~\ JsJ.J (% 40 ,o/o 20) )/..) .llc _#J (?i ..b)4 

.~~ (45 ' 30) ~ (% 80) .Pfi '~~ (60) ~ o~l o1\ ~GI r-~ 

'-:1.>4 Cagulase ~I o~ c;:WI ~ ~ d.l.;lJ yAll ~ J:!SIJi ~b ~ -5- rlJ JJ~ 
Staphylococcus aureus 

J::~Siji.ll ci_,ll 

%100 %80 %60 %40 %20 Control ( l.¥J.JI ) 
%0 

+ + + + + + 0 

• + + + + + 15 

• - + + + + 30 

• - + + + + 45 

• • - + + + 60 

w .·.<.1\ ~~ 1 ... ~ wl9 ~ llill J=,. (% O) · .. < • •b (1) ~ · -~ • ~ .J C ..r.-"Y..? UfH 

' Chloramphenicol ' Cephaloexin ' Lincomycin 4 ;~~I w\~1,;., · J.l 

(2) JS-_...1 La!' ~~ ~ y.J; ~ ~~ ~ ~.J' Penicillin' Erythromycin 
.. 
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