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ABSTRACT 

The objective of this research was to study the inhibition properties and thz 

minimal quantities of indigo dyed textiles to underan11 bacteria. The observing zone of 

bacterial culture was monitored by disc diffusion method. The method has fivc step; 1. 

Prepare the inhibition substance, 2. Prepare the disc tcsting, 3. Prepare the bacterial nutrition, 

4. Feed h e  bacteria and 5. Test the inhibition propenics. 

The resrrlts showed that there were no inhibition zone on thc control discs and on 

the twice and four times of indigo dyed textile discs. The inhibition zone showed on six and 

eight times dyed textile discs, pure indigo powder dyed textile disc and indigo cake dyed 

textile disc with diameter 11.0 and I 1.7, 11.3, 15.6 and 18.3 mm, respectively. The lowcst 

capability of bacterial inhibition was the six time dyed textile disc. 
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Id 4 

~ N U ~ ? ~ M ~ ~ " D ~ ' ~ ~ ~ O & ! M I R P I  Indigo white ~ S W  3 f l d W i 1 d B i 1 U ~ d  Indigo blue 4.1 W F ~ Z ~ ~ U  

Indigo blue ~ I C I U ~ ~ L ~ & F ~ S I U J ( ~  I Q W ~ ~ L ~ ~ E ~ ~ ~ U I ~ I ~ I I ~ I B J ~ A ~ ~ ~ ~ ~ I O ~ ~ I ~ O ~ ~  I U ~ U  

P, w a  du~ou&iaRnlwiinq~r uni ip l ru~~~ui i~u iw nuriui~o'iludnd?udw olMul:Iw"ohlGn 
* Y Y W  

4 4 e  

Indigo white ~ u a ~ s a ~ a i u d ~ ~ G ~ ~ ~ ~ i ~ ~ u ~ ~ a i a ~ e , e j i ~ ~ o u  180 fi?ud81!1%81 500 IjaaamLi 

~ ~ n z d f i ~ ~ u i r n ~ n d d i o ~  10,s-11.0 i ; i ~ i i ~ ~ ~ o ~ 1 ~ i u ~ 1 n i ~ ~ d ~ ~ ~ ~ ~ i i i b ~ o ~ ~ 0 ~ ~ 1 b n ~ 1 ~ ~ i ~ u ~ e t  
4 oa9~~muiulumzani~o~"uo;1G'idoua~ aki61d~uiaarak&ui 10.5 o:479$15~ Indigo 

d 2 
white L I ~ U U I U ~ ~ R I G B U ~ ~ ~  7-10 Ttd 
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B Y r  Y W  

i t u n i i  Subcutsneaus connective layer ~ ~ L ~ u s u  W M U ~ ~ ~ R  ~ I J Q I I ~ z ~ B U ? L I ~ ~ ~ U  fatty 

tissue, blood vessel I ~ ~ E L # u ~ ~ z ~ I w B ~ I ~  81ua~~l in 

~ ~ u d n ~ ~ a w u ' s ~ ~ u o 3 " u a z ~ ~ ~ i i ~ n ~ e r ~ ~ ~ 0 r 7 1 ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ n ~ ~ a l u ~ i n ~ ~  

n8so 1ninqd1.11 !$lnnirln r r d i ~ u n ~ ~ ? a ~ a u $ n $ o ~ ~ ~ r n u i r o ~ ~ i q ~ ~ ~ ~ ~ ~ ~ ~ ~  

B 
1 W 1  Bacillus su btiiis 

I .  neaa.u~liTnuk3d 

I I an$eu?~a~#i2u~.luvln1iqatioldod3ouh 

1.2 alor1461flfi~~a~d?tll6~~dblfinib~~ (cataIase) 
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1.3 ~ n ~ ~ l o a : b n % a i o ~ ~ ~ u d n p 1 ~ ~ ~  IIIU iruw ~iiooni$uaa &i$urovas 

w 

1.4 ;df ip~$u~ivi.rlan?uum H a l u u i ?  1.5-2.5 l u  hnrlucls ind&mulu 

(endospore) #4bldfl9%~nlIld~:n0~1 2.6 

mnds mou 6 qd il~ rnsi~iilbn~~ds;nla'lu (cndospore) u091&I BuciIiu.~ subiilis 

(The Genus Bacillus. (online) .hailable HTTP : http /I textbookofbacteriology.net / 

Bacillus.htm1.) 
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2 4 
81pfl%l~U91V€l 

" a' 
1. a ~ ~ s ~ s ~ ~ n ~ ~ w ~ ~ d s n ~ u a ! a u ~ a ' ~ w ~ ~ ~ ~ A d ~ ~ n ~ ~ ~ ~ a ~ o ~ ~ ~ i ~  I~Y l~a l r ;  

z A 
1.1 o ~ r n s i i u a ~ e n l ~ n r  l f l ~ 3 1 d d ~ ~ ~ l 0 ~ ~ 7 d b ~ ~ ~ 1 ~ ~ 0  (Artificial 

Y V Y  ' 8 r r  d 8  u 
media W ~ D  Non-synthetic media) ~ ~ ~ i ~ ~ ~ u ~ i ~ o ~ d ~ ~ ~ ~ u ~ a ~ ~ ~ ~ ~ u ~ w ~ n ~ ~ d w  ~ 4 8 1  

rnr5um?int$ ~ n w u  a i r r  115:noub1oiwdlnu (peptone) mr ~I~YRI~FJ (meat extract) R ~ I  

ni%oin"unnd (yeast extract) I ~ U ~ U  

I 

Pcak 

Number 

1 

2 

3 

4 

5 

Fom~ula 

C,,H,,O 

C,,H,,O, 

C,H,,O, 

C,,H2,0 

C,,H,,O, 

Compounds 

Butylated hydroxytoluene 

Diethyl phthalate 

1,2 - Benzenedicarboxylic acid 

Phenol, 1,2,4 - bis( 1 - methyl- 1 -phenyl ) 

Dibutyl phthalate 

Retention 

Time 

(111 in ) 

12.495 

13.189 

22.972 

22.360 

17.145 

Relative 

pcrcentage 

32.253 

26.160 

13.099 

12.232 
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d 
1.2 0 1 ~  7%~4bfl41~74 (synthetic media +f;fl chemically defined rnedia) 

~ 1 ~ 1 ~ . s r ' 9 ~ ~ ~ i ~ ~ ~ ~ ~ ~ 1 ~ 1 4 ~ ~ ~ ' l ~ 0 9 ~ d 4 ~ ~ ~ ' ~ l ~ 1 9 i ~ ~ ~ ~ 1 d ~ 0 ~  

4 ' 4  
2. ~l~l%~~e191'f1811d9~tl~d3:b~~d lg11f; 

2.1 Enriched media igua~wl~i~+tnwir~ui iuw~~er' iJia~~niLdu~uin 

mr I ~ ~ ~ U ; ~ - ~ ~ ~ ~ I ~ ~ E S ~ P J R I ~ ~ U I ~ ~ " $ B ~ ~ ~ B ~ ~ ~ U D ~ ~ I ~ B ~ ~ X I I  o ~ ~ r  au'ni~n'osliu 

rnru~qodis siu aGsn ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ I ~ ~ ~ B I ~ O M ~ D ~ W ~ " L ~ O L J ~ ~ I ~ ~ O ~ ~ ~ B ~ L ~ P I R $ ~ O  

a . r ~ u o i ~ ~ r i d u ~ ~ ~ ~ ~ d u ~ ~ p . o ~ ~ ~ i ~ ~ f  Y G ~ I F I R ~ I ~ I S O L O ~ R ~ ~ L Z  oznrz{umr loSyun.r 
Y 

Sattionella ryphosa ~ ~ ~ ~ ¶ J ~ ~ W I ~ S A B ? Q % F ) ~  E.coli 
s d 2  Y 

2.2 Selective media L B U B I N ~ ~ L ~ ~ L ~ ~ I ~ B ~ ~ Q I I U ~ ~ ~ " ~  MS U M P ~ O P ~ > ~  O D ~ O ~  
4 d u  a dF;  pf iun~uou~n lzduo~  ~ ~ ~ ~ 5 ~ f ~ ~ ~ L ~ 8 ~ ~ ~ D ~ 1 9 ~ 9 ~ d b ~ B ~ ' L 1 d 9 ~ l 4 L B ~ ~ P I O 9 P ~ 1 d M T ~ l ~  

YiLwis ~ n a l i j i ~ a d o ~ ~ u ~ ~ i ~ n n ( % ~ w $ a  tsiu m~inlu3ninAnl~io~an iw"siiuhmr 
w 

io3fi?.uos~suwG5tl~mu1~an %nvYxi~~u'smsa~?~~~aainrn~~aail.juau 
Y Y O  

2.3 Differential rnedia I ~ U D I M I ~ ~ ~ U S ~ ~ D ~ % ~ L ~ ~ ~ ~ ~ " I I ~ ~ % B ~ L L U ~ ~ ~ ~ U ~  
d a  s io5.nJddw o d l u o ~ n i r  ~ i r l r n a o i d u n a ~ u u w n ~ 1 ~ ~ 0 4 ~ n " 6 ~ 9  adu uho-mruimu iflu 

m n ~ r  $ u A ~ u ~ r i o ~  b i ~ ~ u i l i ~ u  k d o u n a ~ d ~ f l ~ t d a ~ ~ b a ~ ~ ~ o : d i i ~ u ? i a m  ~ouln ' laC 
A 
T ~ A ~ ~ ~ R ~ ~ I ~ & L ~ ~ ~ I ~ ~ ~ O U ~ ~ ~ U I ~ R I ~ O ~ I I R ~  ~ 3 ~ l i f 1 ~ ~ ~ 8 9 " l ~ ~ ? ~ ~ l ~ l e t L ~ ~ L ~ ~ ~ 1 ~ ~ ~ 0 ~ ~ ~  

~iimu?ixulnl sovT~Taii b ~ ~ ~ u u n u ~ ~ l ? ~ ~ ~ ~ n i ~ i f l + Y  

2.4 ASSBY rnedia I ~ U O l M 1 S ~ ~ 8 4 ~ d l ~ ~ 8 1 1 ~ l ~ ~ 1 W d ~ $ ~ ~ l f l 1 l ~ M d ~ 1 5  
w 

diu~oluet?n~Grr  nrmo- i lu  iaa&arlrdij?7u& ~ o n o r n i i 8 ~ 9 4 1 u n 1 s n ~ a ~ ~ ~ ' u  
4 dpl  d r ~ ~ ~ i r n w u a . r a ~ s a f i ~ ~ l ~ u ' e r k ~ w ~ o i ~ a i ~ ~ ~ ~ ~ d ~ ~ u ~ a u  

P w 

2.5 Media for ct~ancicriration of microorganism ~ U O I M  11 ~ ? I C I ~ O ~ I $  
ns~onounufl~lums1o3~u~a~a"uw'iu" 1u8i~~ss?u~~nilfln'~d11n"in'nrn~~d~upd~bda~ 

W I ~ ~ T % : ? M U I L I ~ ~ ~ ~ I ~ I ~  
e* r 

2.6 Media far enumeration of microorganism L ~ U O ~ H I ~ L ~ U . ] L ~ O  dl4  
~r?oliuiiu?u~fiuw?i~l19~Gm ~ i u  g~uwiiluiiHlnuu n~dds:nourn~siwiro~io~ 

irtui:rruriums~a3guo91~uM~iLMiiGu 
C Y Y ,  

C I A 6 4  

2.7 Maintenance media a8~0lnls  ~ ~ 0 9 ~ " i i i % + ~ 8 f l ~ n ~ 7 a ~ ~ w u ' t ( a a 1 ~  

u - 4  

uiu6rIn~RuiiBuqufiu~~bp.p~apdb~u iti;mr i l n o ~ ~ d ~ : n o u ~ n ~ ~ d ~ ~ ~ o d o i ~ i s b ~ a ~ i ; b i ~  

สำ
นัก
วิท
ยบ
ริก
าร
แล
ะเท
คโ
นโ
ลย
ีสา
รส
นเ
ทศ

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
สก
ลน
คร



2 
~ ~ G ~ ~ L % D I L I ~ I U W I % ~  (streak plate) ~ I ~ ~ ~ ~ ~ I I ~ ~ ~ ~ ~ ~ & O ~ U I U O ~ O ~ ~ W I ~  

45 4 9 4 4  4 4  
140 (spread plate) ~ ~ ~ ~ ~ ~ ~ I ~ ~ A ~ ~ B ~ L P I ~ W L ~ U M B J ~ ~ I B I L ~ B J G P ~ B J I   BUT ~ S Z O I U O B ~ ! ~  

z A d 9  
i a o n n ~ l s ~ 9 n " ~ o u 3 n i i ~ ~ u ~ ~ i ~ u i a u i n ~ ~ ~  i w " o ~ . a a 8 o ~ l #  lanz~dn-lana'o-ii 

3 m ~ ~ i i ~ ~ ~ ~ 1 n ~ u ~ u ~ g , 1 n 1 a i i A u o ~ ~ i i u n ~ ~ a ~ 1 1 ~ ~ 1 n 1 ~ ~ ~ ~ 8 ~ 1 ~ o 1 u i w 1 ~ a ~ ~ i i r i s d  
d 

1. m3~ni~~i i¶J¶J~lu (simple streak) ~nun?r~(~iadl%ul io  (loop) au!d 
A X A Y  

~ U ~ B U L I R S I I A L ~ ~ Y I I W " ~ ~ U A . I Z ~ ~ ~ ~ F I ~ M U ~  I ~ R ~ I % O M R B . I ~ ~ O ~ I I U ~ I ~ U ~ ~ M ~ U I ~ R U U ~ U U B P  
* * 

a~ms~~iu~a~o~uoiud~mL~u&pd i~suun~0ua:fiiiuauuIn IP1"89wluoluaw1:t&rn~d 

ksu7 i ~ u ~ u u u n ~ ~ u o ~ a n a " o ~ o a a ~ ~ u o ~ ~ ~ ~ ~ ~ ~ ~ u ~ ~ n a " ~ ~ ~ ~ ~  
PI w w 

v I 
Eadd 4 4 4  

2. t 1 1 3 ~ 6 1 i ' t 1 8 1 i ~ ' ~ ~ f l ~ ~  (cross streak) I ~ M ~ U U W L T ~ ~ M U U % ~ ~ ~ U X I I R ~ O ~  

er r 

AiolAa~~RmuLlU-2 3-4 ilazllua 4-5 ~ ~ U L ~ B B ~ ~ U I L ~ ~ U % J I ~ ~ W I % J ~ I P ~ ? ~ ~ ~ U ~ ~ U ~ ~ Z ~ ~  ild 

n o u ~ 1 u ~ 1 ~ ~ a : ~ ' d o o 1 ~ ~ ~ n ~ t ~ u n ~ 1 d a z 1 ~ ~ a " 0 0 n 0 i n r i u ~  ~l°nldniud~mn~~di .nui :nutdu 

rial 24-48 &luc ~~dn:~ia~&o:~n?~lSuinlaii~~uaq 1; ~ ~ a ~ r ~ ~ s n m s a o i l h u m ~ b o u  

;lsnsu 

3. m~i i l~~ iJsn . i z .u ia  (spread plate) 

~orflu2drnu~w&u ~ t n ~ i i n " 1 u ~ u o o n l n l ~ i ~ 1 1 ~ ~ i ~ ~ l ~ ~ ~ ~ ~ ~ l i l ~ ~ ~ ~ ~ ~ ~ n * a d ~ ~ ~ ~ 1 n ~ ~ ~ 1 ~ ~  
9 2 d  

Tnu~ululteanosoa' 95% I I ~ ~ ~ u ~ Y ~ M ~ ~ ~ ~ o ~ ~ ~ I ~ I ~ ~ ~ ~ L ~ ~ u ~ ~ u u L ~ ~  di~i~1~EinUY~ulnYih 

oiwoimrju ~w"o~durnrii~iiiaaa"i~q~ I L U ~ ~ I ~ Y ~ I Y O I U B D ~ O ~ ~ ~ U  I U ~ S G ~ W U W ~ ~ O ~ ~  

n~iul4u.u"uuin o ~ o ~ ~ e ~ n ~ ~ o 1 u ~ ~ ~ n m ~ 0 ~ u l ~ a ~ 4 ~ i ~ ~ ~ ~ n * a ~ ~ 1 ~ % ~ n ~ ~ ~ 1 u ~ 1 ~ ~ i n 1 ~ ~ u  

Snniiold i w " o 1 ~ ~ ~ ~ ~ ~ a o 1 . r n ~ n ' i o ~ 1 n d ~ $ ~ ' ~ 8 ~ ~ ~ ~ o ~ ~ ~ n m u ~ u . u ~ ~ ~ ~ ~ f ; ~ u ~ ~ n ~ ~ 0 i ~  
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v 

2. ?In iYuiYatii~iYwl%r 
4 s  cl 

~ ~ u n w a s u n i o ? y s ~ p ~ u ~ ~ w i ~ ~ p d ~ a i ~ u ~  (agar slant) ~ t g n % ~ f i & ~ ~  
B * 

~ ~ u ~ d ~ ~ s ~ r r o i n ~ ~ ~ p . s u ~ n l ~ ~ ' ~ ~ m f i ~ ~ ~ a  ~ou:~ifa;clrnr nlt.u~fip11iBo1a'1iifiuq~ mr 
-4 24  41 4 dl 

tiivTn~~iiioTnu~auuuon no ~ i u 1 r n i ~ u a ~ o o o n u 1 ~ ~ 8 n u i w ~ o ~ i 1 ~ i ~ u ~ i s l n ~ l a u l 4  

ttuddnaolniiatlaoonul Im:kt~ui&nnowtu!a"li 

w g  4 I -44 4 i ~ a ~ ~ ~ ~ d d u ~ ~ ~ d a ~ ~ ~ ~ 1 f i l d ~ w ' p d ~ n ~ ~ % ~ ~ ~ ~ ~ d ~ 1 ~ 1 ~ ~ ~ 1 u f i i ~ i ~ ~ l  ~ n ~ l  tAn~s~nud~14diuq~ 
9 w e  

Pnn 1 ~ ~ 1 ~ d l ~ ? ~ w " o ; l d g ~ ~ n 1 3 ~ p d 1 ~ ~ 9 . 9 ~  

4. n l a t ~ v ~ u ~ A a 1 ~ i ~ m p 4 ~ ~ i i u i n  

m 3 a f 4 u ~ n l n i h 1 ~ d ~ a ~ ~ ~ h ~ u ~ n  i i u  n l s i ~ u ~ n u l i d s ~ ? ~ ~ u  

YuTnraeuinna .a$aianrnGu'-~ss sqa~~aa~Gun ~ ~ ~ f i ~ ~ f f ~ ~ ~ ~ l a " 1 ~ ~ 1 ~  ~mu3i;ifl.and 
a' $a 

o:pntntou~4iilu~aLw u ku (suspension) i A ~ u ~ u ~ ~ ~ u o i n i r  a $ a a m ~ u n 1 5 i l ~ ~ f i u  
d 4 4  3 

~ U ~ ~ I U % ~ ~ L T ; ~ V ~ ~ " ~ P ~ O ~ ~ ~ ' W O I ~ H ~ " ~ ~ ~ I L L U ~ W ~ ~ ~ ~ U  t l l 5 l f U ~ ~ 6 i f i  ~ ~ ~ L . I I O S O ~ M ? O ! R I U $ ~ ~  

Y Y 

huia~a~o3lalaku (liophilization) I ~ ~ E I u A Q B ~ ~ u ~ N O ~ U O ~ ~ ~ ~ ~ ~ B ~ ~ ~ ; ~ I U ~ ~ ~ . ~ ~ A ~  10-30 
4 d i n u ~ i i m s ~ d ~ u u r i n a o l ~ s ( i 1 ~ ~ ~ ~ ~ 1 ~ 1 ~ 1 1 1 t i u ~ n ~ 1 1 ~ 1 ~ ~ ~ & i i ~ ~ ~ l ~ i 1 ~ ~ ~ ~ ~  d o a o ~ n  
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mrnnaourns~u~~eos~d8Lifln~du~adis6~ubbpIn~~u ~ j u r n s n ~ r r a u  
4 w 4  m.rn'odgunms i ~ o 5 m ' n n ~ ~ u a ~ P n s t l u ~ 9 ~ i ~ ~ i u P n ~ w 1 u n ~ s ~ ~ z u ' u i ~ n i ~ ~ o ? q u o ~  

i ~ u n ? i i f u d ~ q ~  r~a~~~wadlbld14~8uiau?n1.r1um~~nln{il-rodold ~ ~ u A l $ l u  
r n s d n w ~ ~ u ~ l u ' u r n ~ ~ ~ u i v ~ ~ ~ ~ ~ ~ ~ ~  i 4 n a n o u m r ~ ~ ~ ~ A d u ~ " t ~ l ~ ~ ~ . t d ~ ~ ~ ~ ~ ~ ~ a 1 n l  

B 9- 
ff8 modified Kirb-Bauer method 4 4 1 ~ 1 t f ~ ~ d f l l d ~ ~ ~ ~ 9 ~ 1 f l  LLB:  W ~ ~ ! A O : I ~ ~ ~ H ~ ~ ' I J  

wai~n"?u~umr fnln~dau 9 4 ~  iinnlsues disc diffusion ~RUb$00141#B1n~~6na1U~u 

~ 3 1 1 1 ~ ~ ~ 1 7 F 1 3 ~ l f d  McFarland standard No. 0.5 AF~?uu~FIu%$ 1.175% 

BaCl,.2H2o $ 7 ~ 3 ~  0.5 UR. W B U ~ U  1% H, SO, 81113~ 99.5 U A .  ~ i i u ~ ~ u l 4 r I 0 ~ ~ n a 8 ~ ~ f l  

n ' Y W  m"nu?dqolwt?iiM'oq ~uA~l"n?gu~u a d o u  ~ o u l . a ~ t ~ u u n a i s l ~ u i ~ ~ ~ v i ~ l ~ t 1 v i n u ~ n n f ~  

im:n~s1+~'nnonm~n~qvuiat~ua~ui14LBtl4LIBL1un~~u 

R ? I U ~ U U ? W ~ I U  McFarland No.0.5 ~ ~ R ~ ~ T J ~ ~ U ' [ M I R U I ~  spectro- 

photometer 5~61 absorbance d 625 nm ~l!%l OD 5.n i7.10.08-0.10 rIlSIfl~';UUI$BLWdB 
pl 

r ~ c l  d ~ f l a o u n l - s h ~ 4  olol!ll& 2 aa fin growth method (GM) ~ l n :  direct colony suspension 

method (DCS) 

2.1 ~~tn%u1&~w?i ;  growth method (GM) 
44 O* 

2.1.1 kgtlfl isolated colony M U ~ ~ I M ~ I ~ : ~ T ? $ ~ P ~ ~ U  ~ I U ~ U  3-5 

colonies ~ F I U ~ $  loop ~ ~ @ E ~ ? w u u u D ~  colony ld1110 111 1 s 1 ~ 1 ~ 1 4 t l  ( I ~ U  tryptic soy broth) 
4 44 

M ~ D R T I : ~ F : U I ~  2 X I Q R A ~ X  
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2.1.2 J ~ l l l o u  (incubate) dqrunoii 35 otrnlan~4un d3ruw 2- 

n21u j u u ~ n s g ~ u l v f ~ ~ o s ~ ~ $ a u  normal saline solution (NSS) ~ t ' i ~  t h i f  soy broth ni5 

1 i u u n 3 1 u i u  o1or i i I i l~urns in6;au spectrophot~rneter W ? O O Y I I % U U R ~ ~ U ~ I U R I  I%iu 

Mi3wiWBatdDiiaEMaoR McFariand standard d<u 33~L~uuuunr:~1~?ul3~9~811~8atl 
2 A- i d ~  I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ W O ~ ~ U ~ ~ ~ Q ~ X I ~ ~ I % J ~ W ~ ~ I ~ ' P ] ~ ~ I % J ~ W ~ I ~ ~ ~ I U ~  a:iib~um 

I & ~ I : U I W  1-2 x lo8 cfuiml ' i~gowth method ~ I ~ ~ ~ U L ~ ~ I S X I + I U ~ ~ ~ ~ ~ U P ~ I ~ D  

Staphylococcw spec it.^ . Haemophilus species, Strep(ococcus kng Neisseria gomrrhoeae 

1, 

2.2 % L W ? U U A ~ D ~ ~ U %  Direcl colony suspension method (DCS) 
A 4 
%4411R€IL$fldL%U isolated colony W.ILWIZUUO1II 13 IN 'I:d~8Tw"A 

nonselective medium (1;~ blood agar) b.hr?u 1624 431149 ldIl4 NSS 7 4 4 ~  BROTH idu 
-a * 

tryptic soy broth d s ' p r ~ 3 l ~ ~ u % % ~ l ~ f l n 3 1 ~ l ~ ~ ~ 1 ~ 5 ~ 1 ~  ~ 1 ? ~ 3 % 9 1 3 4 & 9 d  (? l j6090l l i  35 

oilmiwn~Gun riou) 3; DCS d mlnrn1+~;R-tuutkk71~ r ~UI&I fastidious organism i80 
1hmaoums~~J~ddnaI~~;u~n3w 

3 .1 .~~4o ln l%9¶J iu~  MeFarland Ilhl?18~Ml::i7auirB7l4 1nwl:rtB 
A u c r  

IRUII sterile swab juiw1u1i0 q y l r  swab naiuy n k  mo~NLaplsui~l~n~$? im: swab 

tiuij?X~uluuoqn~o~~i&a~fyuIX swab WonulRy ~ I U I ~ ~ L S U  1 I a w  1 ~ i i m ) z m u  
w a  

i 7 ~ 2 U 0 9 0 I W  151W ILti0 L L ~ ? ~ J I U ~ ~ U U O U & ~ U I P ~ V D ~ B I M I ~ I W ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ H ' ~ ~ ~  
Y 

9- 4 

3.2 f l ~ ~ e 1 ~ ~ ~ 3 8 7 ~ l f  1~1~1;016$9 ($IIJI?M 15 MJ?) ~ ~ F l 1 ~ f l l l  

(Forceps) $ ~ ~ I W Y I ~ I ~ ~ O I ~ ~ $ O  ~ T R U ~ U ~ ~ L ~ ~ ~ I Y ~ ~ ~ ~ ~ ~ O U ~ W ' I ~ ' M )  & ~ ~ 1 r 6 i i u p n $ w  ( I A ~  

disc l4% tablet) U 1 . ) 7 P U U ~ ~ U 0 4 0 1 ~ l ~ L ~ l ~ l ~ ~ ~ l i U 1 7  l$hdlJ disc ~nriu$u o'l$r*~lu 

iw~ri$auuini#ud~ufuinai9 100 UU. ! ~ F ~ x ? I ~  disc L ~ ~ I J  5 TQR XIWOIUAWI:I$DUUIA 

d u d 1 u ~ 6 n m t  150 au. hin~ra iq  disc tau 12 VGR 

3.3 ~IIJDIJ  (incubate) d901~;fi 35 B ~ ~ ~ ~ L W B ~ ~ U B  T ~ % M ? O ~ U ! U  
v Y 

1 5 ~ 3 ;  ~~u~iPnqi~~A~un"~$ufu~~rv'~quod iduat$o!#~.rffu (16- 18 Alu4, 
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2 A 
4.1 fi 101~llnll8l%~VtFIfl ( incubate) n ~ u ~ a a l ~ l & ? ¶ ~ 7 6 1 ~ a ~ f l 0 ~ 1  81 

Y A J  3 
~duudo?R'~nn'o~vou~m inhibition zone OIEUU ~ ~ O ~ U U U  on zone E U U O ( ~ I S H ~ I L ~ ~ U O  

!d~ulm~u~dlm:bifl19~n'~ Id (confluent lawn of growth ) 11;: Colony ~ I I U ~ O $ ~ & J ? ~  

2 A .  X d J  
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ' u ~ * M ~ o ~ ~ ~ D ~ P ~ I P J I w w ~ D ~ ~ o u ~ ~ u ~ ~  L L ~ ~ M I ~ A T D ~ V U I I M I ~ L U U R ~ I ~  

d d o  
~ ~ n ~ s ~ 1 n a 1 x l ~ ~ u B u " u ~ 0 ~ i ' i l ~ ~ u 1 ' ~ 1 ' ~ 1 ~ ~ ~ ~ 1 ~ i n ~ n " ~ 1 ~  ~ D ~ W ~ ~ H D I J I M B ~  

4.2 ~ ~ l ~ w ~ l u ~ u u d n r n ~ u o ~  inhibition zone L ~ ~ U ~ ~ ~ U A S  IR ~ 1 4  

sliding calipers N ? B ? ~ T ~ % ? I ~ U U ~ U R I ~ I ~  3 IIB~~IUIIUI~IU R (resistant), I(intemediate) 

S (susceptible) zone igI.4 
4 4 I d  4 4 -  4' 
UailkURf A~umxd~u inhibition zone 1#~6-xJrnuddri ~ ~ U B J ~ ~ O A I O J F I P ~ ~ T O ~ ~ M I W  zone 

J 42 1 ~ u & 1 d a ~ ~ ~ n u ' l o ~ a o n v p d u i ~ ~  nto colony ~ ~ ~ ~ U I ~ & J O M U O ~  zone d&m8i?ukliu 
l w d  1 day uulu iwrn-ill colony id ~2~ U U ~ U  inhibition zone 0&&4 subculture uil:%5 lrntroln 3i  
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5. ~rao"u~si.un~zniaerwp?maou 

5.1 $~-?uidnnneu ~ B I ~ ~ ~ J A ~ ~ ~ I ~ ~ ~ u ~ ' P ~ w D ~ o I ~ u ~ ~ ~ R I E ~ ~ P ~ ~ ~ ~  
I Y 

WRirou ~ u ~ d b ~ u d n ~ ~ d u n 5 ~ ~ i ~ $ u f i n u  w?sliduâ nd (paper disc) ~GUI&UAIUFI%?U 
Y -, d mu1rnm4oln"oinuiG~~erZm M ~ D U O ~ ~ ~ U ~ Y W ~ I I S U ~ ~ ~ ~ W U ~ I M ~ ~ I U  ~ ~ i ~ G a n d l l ~ z ~ n ~ 1  

2 
~ ~ n r i i a l l " n ~ n a i n r ~ ~ ~ ~ " ~ ~ ~ u ~ K i ~ u ~ ~ ~ ~ u ~ u  s ~ F i ~ o ~ a ~ ~ ~ u u t v w % ~ t l 1 i ~ ~ ~ a u 4 5 n i ~ ; i i u ~  "I; 

e*w -ad 

n a l n r n s o o n q ~ ~ c l u ~ ~ 1 i ' ~ 1 ~ ~ ~ ~ ~ ~ . r m 5 ~ ~ i  NUIUBS n i l h ~ 5 ~ ~ 6 n i ~ i a 1 5  
Y Y 

i j ~ a ~ ~ ~ i u ~ ~ ~ ~ ~ ~ ~ ~ i ~ X ~ 1 u n ~ ~ u G u ~ q ~ n ~ ~ ~ o ~ y ~ ~ ' ~ l ~ n 3 ~ p n G i n  i,a~unYC;Pi.rd 

1. n ~ ~ l r n ~ ~ d n e 1 n r n ~ o o n ~ ~ i b n ~ ~ f l i 9 n 1 ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ 1 1 n d  (inhibition 

of cell wall synthesis) IRUG f l a ! f l h ~ 4 1 ~ 1 5  4 aif19i;'PdS1Pd (building block) U B ~ G J ~ ~ R B  
sun~urnr'la"rn~vlonld~a~n~~~lun~rt~ounisln~snhs#u~ I U T P I ~ ~ U ~ % I ~ @ ~ ~ I ~  

~ ~ U B L ~ ~ % M L P ~ ; U  (transpeptidation reaction) l ~ f d ~ 1 0 % ~ ~ ~ 4 1 ~ ~ a " ~ ~ ~ 1 % 1 1 9 6 1 ~ f 1 9 ~ ~ ~ ~ 1 4  

2 4 4  B ,  
rruy3& ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ M ~ ~ ~ ~ ~ ~ ~ U ~ ~ P I ~ ~ ~ ~ U ~ ~ B ~ I ~ I ~ W ~ ~ I P ~ ~ O ~ ~ I ~ ~  

2. ~ ~ U B I ~ ~ P ~ ~ ~ ~ ~ O I ~ O B ~ ~ W ~ T ~ ~ ~ P I ~ ~ P ~ P S ~ ~ ~ ~ B ~ ~ O ~ ~ ~ ~ I ~ U I ~ ~ ~ ' % ~  

rn~ds$;~.en$ (interfere with bacterial cell membrane function) NUYI~UB(~C~~B& 
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dB s iluukuru iio n ' o ~ u u o c ~ ~ a ~ m u l ~ d 1 ~ ~ a ~ ~ u f i ~ 1 u ~ ~ u ' ~ 1 ~ u ~ ~ n i ~ m u ~ d ~ n ~ ~ 1 1 n 5 1 " ~ ~ ~ l ~ l f l ~ ~ ~ n  
nonunr k n ? u ? u r n 5 ~ u d 1 ~ $ 1 ~ ~ ~ ? i d l ~ q  i h i ~ a : ~ o n ~ m d  mr ~ P r n i u i f ~ n a ~  nn~roon 

A d snh~ui~lnYtntrnJ~,w~~~~a6uuuru.a,i~un~r m n d e n ~ d ? n a ~ l d d a u u ~ n a ? h  

~ ~ ~ p l ' ~ f i " @ r n ~ i ~ u o a a ~ ~ n ~ u ~ u ~ ~ ~ a a "  r4u d o n d n a i a ~ r r ~ ~ n ~ 1 o 1 v i u a n ~ i n Q i 1 1 ~ ' ~ ~ 1 ~ ~ ~ ~ ~  

~ u ~ ~ ~ & I ~ I u ~ D ~ A u u I ~ ] ~  pdt;er!d laurhIliliintSuElu~uuiusui~I~~~~l~ej~utuY~i.rad 

"hnnni7dnn" J ~ t S ~ w o l ~ t u n ~ ~ ~ l d a 7 p J 7 ~ a ~ : 0 ~ l i  q n < ~ ; l o t m r k i 9 u u u ~ s i ~ ~ ~ ~ ~ ~  

3. ~ ~ U ~ l T ~ ~ ~ ~ ~ ; l n R 1 3 ~ B ~ q f ? ~ ~ 6 L ~ ~ P 1 k 9 f i 3 3 F I ~ 1 9 ~ d ~ ~  (inhibition of 
d v v  B 

protein syntllasis) lnui inahn~r oonqn%~u~~$uaou~l~~ufwfli4nh-r~dr?u r q n n  

~ ~ ~ u n ' f l % ~ ~ ~ % ~ u f l / ~ % ~ ~ f i ~ ~ n ~ ~ $ ~ ~ i ~ ~ ~ ~ ~ ~ c ~ u ~ ~ u i d ~ a e b r ~ d a s ~ d  ni.jo'Pr611!s%1.17~llu 

lauiiuul~rnx ~ ~ ~ ~ n ~ ' l n m s o ~ f l q ~ ~ u m s ~ ~ ~ ~ m r ~ ~ 7 d ~ d ~ ~ u k b ~ u A i ~ u b s u f l ~ ~  

~ ~ ~ 1 l i i n i r l n m r s e n ~ ~ 1 ~ i 0 ~ ~ u n ~ ~ & 1 ~ ~ ~ t 1 ~ ~ d ~ f ~ n 1 ~ i ~ ~ ~ ~ ~ 1 n  

4. ~ ~ ~ ~ ~ ~ ~ i n n ~ n n ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ ~ ~ n a u n ~ ~ ~ ~ a u n i ~ ~ ~ r n ~ ' ~ ~ ~ ~ ~  
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n ' ~ u ~ 1 ~ u n e u ~ ~ ~ n u o i ~ w " " 1 1 ~ ~ ~ 1 ~ ~  4 rGn ED luliu~iinm 1uuzl8uc 1un:saunlj tin:: 

u s . r l $ ~ l l u n ~ 0 u l n * ~ ~ I l v f d 1 n o i ~ ~ o ~ n  clear zone wamr'ibwuiitLuni~u~vi1l$~5nna"u 
A 

~?l?€~~n'?.rltuu n " ~  Bociliw subrilis 44t tUf l  ~ i i t d ~ ~ U ~ ~ ~ l ~ ~  b ~ f ) 1 $ 9 ' 1 6 i ~ t U H " , f i  

hydroxytolucne (3 7.25%),Diethylphthalate(26.16%), 1,2-Benzenedicarboxylic acid ( I  3.09"h), 

aureus ATCC 25923, Bacillus subtilis NCIMB 36 10, Strerep~ococcus faecalis NCTC 00775 

, Salmonella pphi ATCC 133 1 1 ,  Pseudottion(~s jlluorescens NCDO 1524 bba: Escherichia 

coli NCTC 10538IK12)) %~u?~uwi~lurtwun3:~1~f1au (disc difision method) ~ f l < l F l l  

i 
whi > psetldomonas Jluorescens > Staphy?vlococcus aureus ;. Slerpfoc3o~.c.la ,/uecalis (AUB 
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1d5uu~fiuuAullrt 3nlmwuo.r Tetracycline) L ~ O ~ ~ ~ ~ ~ Z W ~ ~ I W ~ I I U ~ I ~ G ~ ~ ~ ~ ~ T  

Y . * 
a -  B ~ ~ ~ ~ L ~ ¶ ~ % w v Q ~ ~ $ D ~ R u %  paper disc diffusion I ~ ~ ~ : ~ R V U ~ ~ I ~ ~ % ~ V ' I L ~ I W  HtlfllSMRB09 

d5lngil al'SZffi~~lnn%~n' ~~rt%dinaiu~orinn'w&au methanol 168: diehlorornefhane 
Y ,  

lvii~utiiiwnmr ~ u i w n A o 3 ~  i U d o i j 1 ~ 1 5 n ~ m ~ l n 1 ~ ~ ~ 1 ~ 6 i  unz41na1u101i4i11 

methanol lla: dichloromethane ri?u!%$la: Cl7elllllb~ndX.! IWU% thinlayer chromatography 
a d A  e, 

~ ~ l ~ l f l l ~ f l ~ ~ ~ l f l ~ d ~ l ~ l ' l l ~ ~ 4 ~ ~ f i ' a 6 2 ~  methanol %fh~1f i~~9f l13i9~f+~o4 N. gonorrheae 
d 4  1 4 d 4  

~ ' D ~ ~ u V I U ~  R ,= 0.43 ilanrnr f l f % ~ i n ~ u 3 1 % ~ ~ ~ 1 ~ f i f l $ 3 ~  dichlorometl~ans t h ~ % w a  
Il d 4  1 

h l ~ 3 f l l ~ 1 0 ? ~ 9 1 f l 9  .V. pnclrrhr~re ~ O ~ ~ U V I U R I  R, = 0.40 ~ ~ o ~ ~ ~ I s ~ ~ w o ~ ~ ~ I w ~ ~ u ~ D ~ W "  
d 4  1 

flihnY?~ methanol ~ ~ ~ H ~ ~ ~ I J & ~ ~ I ~ L Q ? ~ T J E N  N gonorrheue ~ ? u w u ~ ~ R ,  = 0.34 ililztfll 

~ F ~ ~ ~ ~ I ~ ~ I ~ A ~ U I O X ~ H E R $ ? U  dichloromethane w l ~ ~ i r i a u d ~ d w n f i u ~ ~ n ~ ~ i u ? ~ u n - r  
aa r 

N. panorrhea $FId39aflflFll R ,= 0.36 
b 9. 4 itnccuni duusrrurn3 ( z j z s  : 265) Irlu~waayulwr 5 TUPPIIU-MA 

4 1 (Alpinia gularlgal sv.), 9 9  (Zingibw o~ici,~alis Rasc. 1, kla r !W (Zitgiber Casunar 
* I 

Roxb.) ~i3illvil~pi'iaw"4a!a'a1~ w ~ ~ I ~ ~ ~ I ~ B ~ I I ~ ~ u  diethy1 ether pertroleurn ether i b f l ~ ~ l f l & . l  

Bucillus subt ilix , E~cherichia coli . Psuedomonas aeruginosa , I 1  D: Sraplzylococcus crureus , 

T~a?&1 agar disc diffusion WU~IHII i T f %  diefhyl ether L f h ~ 2 ? ! l d Z i l  l U ~ [ ] V I f  

nt qn !&id Bacillus rublilk , 5 8 d  nqui I& Ercherichioinli . Srophyiocuccus aurrus 
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ef d 
I O ? ~ I ~ Y  ~ l ~ 0 ~ b ~ 0 ~ s e u d o m o n a  sareginosa ling Staphylococcus oureus d 3  w ~ ~ f l l % i l I { ~  

w 

f17 3 $U G9 fl15 LQ:G 91 09 Pseudomonas aerginosa , Protrls m i r a b i l r ' s , S i o p h y i o ~ ~ ~ ~ ~ ~  aureus 
Y Y 

r la= Escherichia coli ~ 1 1 ~ ~ i f l ~ 0 l f l f t 3 ~ $ ~ ~ e ~ a ~ f l 8 9 f l 1 5  ~ D ? ' ~ $ u o ~ L ~ B  Pseudomons oerginosa , 

Profew mirabilis I laE Bacillus suhtilis 
d 4 9mSmu" yrys aR,  iuuonr in.a-Pi15 4Gad ila:ilnpn-G inw Giolau: 

v d4.4 
(2544) ~ n ~ ~ q n $ ~ ~ u r i ~ n ~ i ~ u i b w : ~ m n ~ w ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w u ~ a ' y I ~ ~ ~ M u i a i a w ~ i ~  

Syzygiurn cumini (L.) ~kcc l s  ? r i ~ ~ r t a c e a e  ~ I ~ U O I ~ ~ ~ I + ~ ~ B I ~ U T ~ ? ~ I . I ~ S U ~ ~ ~ ~ ~  

undgu ika~uuny'i h r r m  16 G - x I ~ I ~  wu41 I ~ M ? Y I ~ ~ ~ ~ ~ ~ & ~ I U I I G ~ ~ Z T O " I I ~ M I ~ U ' I ~  
P l ~ n ~ ~ ~ s ? h ~  i ; d i ~ i m i ~ n ~ i i ~  4 9 i f l u r n r  :didrl1$%p fdvllm~lnu !rj6ooniifeen:: 

d 4  do* Y Y  

6.0 T R U ~ I H ~ ~ ~ ~ ~ U I N ~ I ~ M ~ O U ~ ~ L W U ~ ~ I ~ U ~ I ~ Z ~ ~ ~ ~ ~ B I ~ U U ~ . I I J O I I U ~ ~ ~ ' ; U ~ L ~ ' ~ ~  

Bacaillus subtilis , ShigelIa dysentericae Lln: Vibrio cholerae 0 1 El Tor %i$fltlfl ' ~ { D u ~ z  

0.5 T R U ~ ~ U I R S ~ O & N G ~  ila&d?lJit7in?iil$ul~iln~Uf8uil: 8.0 ~ Y I U I ~ ~ U I G I S ~ ~ I ~ J ~  

Zrnfmu" yqsem ~iazqrinn 3u w i q ~ i G r i i  (2543) inviosidstnou 
w 4 4% 

w Y 

r n c r p l i j ~ ~ ~ ~ ~ u n n n w u q w ~ u ~ ~ ~ ~ ~ ~ ~ f i i m ?  ommr an'~19uwhwunsi3uound 2 ruPn n"o 

Betulinie acid h Unolic acid ~ f f ~ n ~ ~ u n s i n ~ j ? u a o n ~ ~ f d ! ~ ~ ~ n n ~ ~  nn'pilun51~au 

R ~ ~ O ~ ~ Y ~ D ~ U L L ~ E  UrsoIic acid 6 9 ~ a ~ n d d r ~ n ~ ~ ~ 1 ~ ~ ~ ~ ~ d ~ ~ ~ ~ ~ 1 ~ ~ 1 u i 1 ~ n ~ ~ ~ l ~ d w " ~  
aisltu i i o u  ~ ~ o d l n s - r n f 1 ~ u s s n ~ ~ ~ n a i i d 1 ~ u n 1 5 ~ 1 n 5 ~ : i ~ o ~ w  # ' I u H L ~ ~ I P ~ ~ ~ Y I ~ ~  

1 4 4  

~ ~ a ~ t f i u u t ~ u u n ' f l f i ~ ~ ' ~ ~ ~ ~ a ~ ~ u l ~ t ~ X a  

ilnln3ii mn:riolm~ ~ P R I Y ~  I J ~ ~ D R  ~ L R : O I ~ ~  p j ~ i j 1 ~ ' ( 2 5 4 2 )  Znln 

qn$tiut40uufitiiiuvo~aYu~w5 InuQ~ny u jwr lo 2 s ~ '  20 . ~ G R  i ~ u m  63 air ncnlnu 

1: Agar dilution methad V'IR~~OU~~U~U~~DILUP~WL?~I 21 T ~ R  24 l T l O ~ U { k k 8 ~ i $ 0 i l  I ~ l ~ f i ¶ 4 {  

w u i ~ n ~ u l w r  18 auPn i ~ u l u  30 r n s n f i f i ~ ~ M ~ i ~ u i ~ n i ~ u n i ~ u u l ~ a ~ ~ 1 ~  i i i lr  WWEI 
a i s n r i ~ o ~ n n ~ u l w ~ l w i ~ M < i i u ~ ~ ~ ~ i u n i ~ u ! ~ ~ n ~ ~ a  lui~u~u&:iin~ulvrr lo  TGA 

สำ
นัก
วิท
ยบ
ริก
าร
แล
ะเท
คโ
นโ
ลย
ีสา
รส
นเ
ทศ

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
สก
ลน
คร



iiuol 16a:nas (1997) d f l ~ l f T 7 5 ~ 7 f l l ~ ~ ~ ~ ~ i f i ~ l  (Tea extract) ~ l i f l $ r l  

Escherichia coli, Proieus vulgalis, Pseudomonas Juorexccrrs. SalmoneIln sp. Lln& 

Staphylococcus aureus W U ~ I  ' ~ l ~ ! ~ i ~ i l ~ f i l ~ ~ f i f l ( ~ e a  flush ilil: green tea) Wr d M % i l Y i  
w 

lumr~uG~ms~a3~~ff'~1m"~0~~~')~n~~~~~n~1~1~i~~dn1~n~~ i ~ n ~ t i . r a u ~ n i 2  msw Grin 
Y ,  

luqqloul~ds~8w~mw%umr E U ( ? ~ ; ~ ~ ~ - B I T I ~  w ~ a ~ u ~ ~ b r a ~  An Am 

wniw:nz A A O Z F I ~ :  (2000) n ~ s 8 n ~ l i e l ~ : 5 w Z n ~ w v ~ s ~ i ~ w o ~ u o a o 1 n ~ i  

(tea palyphenols) 1 l l m 3 ~ ~ ~ 4 ~ l 4 L Q ? ~ ~ 0 9 B d w ~ 9 1 O ~ 1 1 E l R ~ ~ ~ ~ ~ a 8 n % 1 1 1 1 ~ 1 ~ ~ B a ~ i ~ 1 ~ ~  sp. 
v 

dC( ad D. 

l in t  Indigo blue P P ~ ~ I ~ ~ R ~ O U P I ? I U ~ ~ I B J I ~ O I U ~ ~ S ~ I U ~ I P I H P ~ L ~ ~ ~ P J ~ ~ M ~ ~ I F I ~ ~ ~ ( ~ I ~ ~ I ~  

viuqns~umdsu51ilr ~a~ninvol -d~Sunis~~nw~~ua~uf i~ l  Acidobacbria T P I U ~ ~ P I I B O ~ ~ O I ~ &  

~lfh. I~ihVf~1~80 Bncillus Subfilis Iln: Escheriehia coli ~RuI% The double-agar-layer 
94 2 9 4  

method ~ f l ~ l a ( l ~ % ~ ~ ~ 4 ~ ~ 9 ~ 1 ~ 1 5 0 ~ 1 ~ 1 6 3 1 ~ ~ ~ ~ ~ 9 ~ a ' l ~ ~ ~  '%il815%~8fi4tf09i 
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4 
1. I'tlBWrnglDPI 

Y 

~ $ 8  Bacillus subtilis ATCC 6633 
4 u &  

2. P d n ~ $ i ~ n z ~ ~ ~ ~ ~ u ~ m 1 f l ~ f i ~ ~ 4 ~ ~  

2.1 asfiss&muari% 

2.2 b ~ $ n d ~ f l m  (Micropipette) 

2.3 ~ ~ i l f l 5 9 ~ ~ l 4 ~ ~ F l l l ~ 6 1 0 9  (Rack) 

2.4 'U-JW l d ' 11~ i  (Flask) 

2.5 ns aold2 (Funnel) 

2.6 O I W ~ ~ W ~ I J ~ ~ ~ ~ % ' L I ~ ~ I U  

3.7 6481p-f?~$0'~1Fl5 1'11 

2.8 ~ ' U ~ ~ I X I  

2.9 61wm41dGa 
2.10 I R < D ~ D U ~ ~ &  (Hot air oven) 

2. I I ns:snvopd~duudoub 

2.12 ~ ~ $ ~ ~ i 4 a a u u a r L ~ a ~  (Analytical balance) 

2.13 waoRwmaos (Test tube) 
4 -Q 

2.14 ~ ~ ~ D ; V U M  250 unaams 

2.15 ~ B U ~ ~ R I X  (Spatula) 

2-16 31; (Cotton wool) 
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2.17 nS:W1Mfl304 (whatman I'UO; 4 ) 

2.18 %hl (Pipette) 

2,19 ZU (Forceps) 

2.20 az6Wu4yulti~ (Burner) 
cl 

2.21, IiasA91~b&I (Loop) 
Y 

2.22 QIUIWI:~&I (Petri dish) 

2.23 1 $ f l 4 3 f i ~  (sliding calipers) 

2.25 w?fl&niiu (Wash bottom flask) 
A 4 

2.26 smr D ~ U ~ ~ ~ ~ I U $ U ! B  (Autoclave) 

2.27 I W I ~ ~ F I ~ I U ~ O U  (Hot plate) 

2.28 Ln$09i111WleliD (Incubator) 
er w 

2.29 ~G~iYu~inisa~usaGn 

d 
3.2 BIW15b1W9 Mueller Hinton Agar 

3.3 O I ~ . ~ I $ A A % ~  Blood Agar 

3.4 D1P.Pl5AWR3 Brain Heart Infusion Broth 
w 

3.5 I ~ B F I ~ I P J ~ % J ~ ~  

สำ
นัก
วิท
ยบ
ริก
าร
แล
ะเท
คโ
นโ
ลย
ีสา
รส
นเ
ทศ

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
สก
ลน
คร



n ~ s ~ n l n ~ a r n u ~ ~ f l i ~ u ' u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ u ( ~ i ~  diffusion method) 16li .1 

~ I S W R ~ O ~ Q B ~ ~ ~ U  s ~ U C I O U  

I 1.2 & 20 n?u ~ ~ i l u d ? d ~ n r a ~ u t ~ n  kpdd31aoini&(sreri1e water) ou 

iau  UIW 48 431~19 ~ B F I ~ U ~ ~ R I  ~ i f l i ~ f l 6 f l ~ 1 n 4 ~ 9 i a a f l ~ ~ f l 2 % 1 f i ~ ~ ~ ~ ~ ~ 6 ~ 1 ' i  ~ ~ ~ ~ " W I I U I I J  

oinlunnu m?uutdums~ui?~ 

Y .  Y 

1.2.1 ~ ~ I U R S I U  I 00 n?u ~ld~ui indudr i m i n ~ d a  (Sterile water) i ~ u  

riw u2u 48 ~ T U (  ngoquonmn1un51u& 

สำ
นัก
วิท
ยบ
ริก
าร
แล
ะเท
คโ
นโ
ลย
ีสา
รส
นเ
ทศ

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
สก
ลน
คร



สำ
นัก
วิท
ยบ
ริก
าร
แล
ะเท
คโ
นโ
ลย
ีสา
รส
นเ
ทศ

มห
าว
ิทย
าล
ัยร
าช
ภัฏ
สก
ลน
คร



2. $MPIOWd 2 ~ I ~ S I ~ % ~ U ~ ~ ~ ~ R I I O U  (Disc) 

~ i , ' i w ~ ~ B u ~ s d k ~ d ~ ~ ~ ~ u ~ ~ ~ ~ w " ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ d w a ~ n a u  (Disc) 

~dud?uquGna~q 7 ~ ' ~ B I u R ~  ~ ~ % ~ U $ S P ~ I ~ ~ O ~ P I U L R ~ B ~ ~ ~ ~ ~ ~ % J ~ U ~ O  (Autaclavel 
Y Y 

gang5 121 oqmiwarQan u3u i s  u i  su9n"~in"3 iiGwum 9 atduS11dqvm~fiu8t 

$4lltIFi~l~FIl314 9 

3.1 R~~I":PIU Mueller Hinton Agar ~ad3Um3adfha~ 

Beef extract 

Acid Hydrolysate of Casein 

Starch 

Agar 
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aal 
?an13 ~ i l n k u  1 ~ R I  1unfin i ~ ~ d ~ u ~ n u ~ ~ n u ~ n ~ l d n u l w * ~ b u " ~ n ' p d  

A 4 il!dborr$da:ina I ~ ~ ? ~ I ~ ~ ~ ~ ~ T U ~ G I T ~ G ~ I X ~ S I ~ D I ~ ~ $ O I R O I ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ X ~ ~ U  

10 (Autoclave) in?wgu 15 ~ O U ;  FiOTiI579d UIU 15 ~ 1 %  LL~~U.I~~)~?IJIHY~~LM@ 
nnn 4 i r r 'ona imo~rn~c: l~ i~ i i i~~~uuaipd~~p.p~~ T~uiildsbnilu water bath a P ~ ~ P ~  
60 o.rtnrant4un 1 &ha a ~ ~ ~ r i ~ o ~ r n r u i c n ~ d ~ i w ~ ~ i ~ u n ~ ~  ddalaaoulu Hat air oven 

t/golngii I 60 odai iwnl lun uiu 3 i q h r g  & l d o i s ~ r u l ~ a ' a  ~ ~ n Y ~ ~ i ~ i u o ~ w ~ r l d o u l d  
w $ i ~ ~ m ~ r n # ~  TnuS; ~ o t  air oven d P m ~ C ~  60 otn~l.aaAua u7u 20 U I ~  

Heart Muscle, Infusion from (Solids) 2.0 g. 

Pancreatic Digcst of Caseill 13.0 g. 

Yeast Extract 5.0 g. 

Sodium Chloride 5.0 g. 

Agar 15.0 g. 
Y I  
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a5n33 IriQ~nn'u 1 Ziar lunfio in'al$~unau~~waRn~1dnu1~~ihiiu 
g . 4  A 

ri11llbeu~un:niu i i h m $ ? i u a n E d . a u ~ i ~ l d l i l 7 d d s ~ ~ o ~ n ~ $ ~  T~e la~nro tucnms  
G I J ~  (Autoclave) d n > ~ g ~  15 ~ D U $  6 0 ~ l l l l ~ 7  U J U  I5  ~ 1 %  ~ ~ O Y - a ~ ~ I d d j ~ l i l ~ m ~ ~ i i  

aanc m ~ o ~ ~ a m m a 1 w i ~ a r ? ~ i ~ ~ n " n i h ~ 1 ~ 0 1 1 ~ ~ 1 ~ 1 ~  laeJ11J~~4i9u water bath &pnnli 
60 0 4 ~ 1 i ~ i l i G ~ f l  I k31U. l  I L a ~ ? ~ l O l l 4 l f  u I ~ I I I ~ ~ I I U ~ ~ I ~ ~ F I  IIP~IL$D~RUDUIU Hot air oven 

ly Y 

dgorn4ii 160 ocmirariulr u ~ u  3 ~ I I ~ P  I P ~ O I N I I ~ I ~ O I U L W I : I $ ~  n"tldaiw~ru$dri? 
~ I X ~ ~ I ~ I ~ ~ I ~ ~ ~ ~ ~ ~ ~ X ~ ~ I D ~ W I ~ L L X ~ F W U ~ ~  H O ~  air oven 60 048161fl~%?Jfl 

M1M 20 U I ~  

3.3 rnsm?uu Brain ~ e a r t  infusion B 10th iYndaUmmn;a# 

Calf Brains, Infusion from 

Beef Heart, Infusion from 

Bacto Protcase Peptone 

Bacto Dextrose 

Sodium Cl~loride 

Disodium Phosphate 
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44 a r n n  lli&nku I Snr lundo 14uri~uwan$~numa~!dfiuldL<~n'u 

Q~W&eu~ue:n~t l  ~ ~ ~ ~ ~ ? m l d u a a ~ d r u ~ ~ ~ 1 e l i i l ~ d ~ i w ' ~ ~ n t ~ ~  ~nul~;n$e~u$sn.nu 

{u'lo (Autoclave) dnmuriu 15 doun" damsla83 uiu 1s u ~ d  ~ ~ B a r j i l d d i u l n Y q t u n ~ ~  

nRa4 m"o~2a1iwo1m3a:~$!i~fi"~i1 l~~J l ldkld911 Water bath $ 9 ~ ~ P ~  60 04H1- 

~waidua, 1 $?%us I ~ ~ ~ ~ ~ I u I I ~ D ? ~ ~ ~ % ~ ) ~ ~ o ~ w R ~ o ~ ~ ~ ~ I  

3.4.2 !$ansu!=nl~~~udui! fa  (Loop) I ~ U T R T R G A $ U ? ~  3 Tnlnij uio'iu 

W ~ ~ U M ~ D R D I M I ~ ~ M  a2 (Brain Heart Infusion Broth) 

d4gIJ16~ 1-2 X ~O'CFU / rnl (Colony forming unit) 

diffusion method) 

2 2 
3.5.1 % ~ ~ ? ~ 1 1 1 1 1 ~ 4  Muellcr Ilinron ~ ~ a r  h.I3Id 3 Q I W ~ W I W ~ ~ ~ ~ U ~ ~ T B  

Y P l w  
3.5.2 I T I U W U ~ I ~ /  J ~ I R o ~ ~ ~ $ B ~ u L ~ D $ u ~ I ~ ~ I ~ ~ u P J ? ~ "  J I U ~ ~ ~ U U O I U  

o1wmd.1 Mueller Hinton Agar I f 4  3 PIUI$& k ? ~  1 5 ~ 1 4  

3.5.3 I'%u (Forceps) ~ ~ I R O I ~ L $ B ~ U U C ~ U W R H O ' L ~ $ L F ~ ? U U " I ~ " ~ I U I ~ I ~ U U  

QIUOIWIIAA~~ Mueller Hintan Agar nluiI~iwd~~~llniu~~u~mer1w'Fzus.~1siL~az1idu1ii~ 

~ri~i+uoeiisinu~:a~~ G Y W H R ~ I U ~ I ~ I ~ ~  10 
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3.5.4 ~ I ~ ~ ~ U I W I L L I U I Y I ~ ~  25 o ~ R I ~ % R I ~ u ~ I I ~ u ! ? ~ ~  24 4 2 1 ~ 4  

Y Y  

~ ~ o ~ u o i r n r i l i u ~ i i i ~ ~ a f i u ~ d i u w a d ~ ~ n w  Inhibition zone ~ ~ R : ~ I ~ I ~ ~ R I ~ ~ I u ~ u ~ ~ B I ~  

L ~ ~ U U P L ~ G ~ U R I  T P I U ~ ~ I ~ ~ W R O B ~ $ ~  3 ~ f d  ~ ~ ~ O ~ ~ P ~ ? I ~ X I ~ ~ J ~ ? A ' ~ ~ D ~ O  
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~ I ~ ~ I ~ ~ ~ M I ~ ~ ~ R P I ~ ~ ~ ~ ~ ~ ~ I U ~ ~ I ? ~ U ? ~ ~ N ~ ~ ~ S ~ I U U U Q . ~ ~ I ~ ~ ~ Y I ~ U I E ~  

i i fen lw n s ~ ~ w ~ u i ~ n % ~ ~ a ~ ~ ~ ~ o x ~ n q i ~ ~ X ~  4 i u  wanl jwnneswui~mst7ubms 
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~ 0 ~ y l ~ f l ~ m 6 ~ ~ 9 ~ ~ ~ l n f i ~ ~ ~ ~ b ~ m % ~ ~ ~ ~ ~ w ~ ~ f 1 u 1 5 n f l 0 ; 1 ~ ~ 1 $ 1 ~ ~ ~ ~ d  inhibition zone % ~ L ? G  

oinrns~utque.rrn~nfi'nwuiu dms in  R s i l J  w ~ ~ ~ ~ M < ~ L ~ : w Y I ~ o B J ~ ~ I B J ~ ~  4 ~ P ~ W ~ B U  

v v 

f l l ~ d ~ ~ f l ~ ' ~  8 < f l ~ l f i l d : " ~ ~ ~  inhibition zone ~ U D ~ W  L%JS~;B I ~ W  O I R ~ ~ S ~ ~ ~ W U ~ P I  
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" A i nlwd5sn011 9 Z n ~ f i l d g ~ ~ d  inhibition zone ~ I J B I U A ~ U S I & J  L ~ S I ~ W B I ~ I W D F I ~ ~ U  

* A  
mwJ3tnou 10 Finlcm&uos inhibition zone ~ U O ~ U I ~ U ~ I % ~  ~ ~ ! & I O ~ ~ ~ R I I U R S V ? ~ M ~  
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~ i n r ~ ~ o n ~ ~ u u i n u o d  inhibition zone d i ~ n 8 i n m ~ ~ u i ~ l i u n ! ~ u u ? b a m 1 6 a ~ i i w P i ~ a ~ ~ ~ ~  

n h n m u  i&:onnu nnuw~ufrln<~~arhkufisiun'~ 4 iu~~~iwakmsw 1 I 

W1314 I 1 9111 Ifl"U89 inhibition zow 

o~nmrifnlnfi .num~~i~04~nir ~ u ~ ~ n i s ~ o ~ ~ l i i u i ~ u o ~ n u n i i ~ u 1 1 i l a a l ~ a 9  
2 .u 

~ n u u o ~ i ~ n ~ n u n o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ p ~ ~ ~ ~ ~ ~ u ~ ~ ~ n ~ ~ u i ~ ~ ~ ~ s ~ ~ ~ ~ ~ i l ~ ~ ~ ~ ~ ~  i u i t m m ~  
d Y  gr ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ ~ T I ~ I ~ ~ ~ ~ U L ~ O ~ ~ I % J ~ ~ ~ ~ M ~ ~ ~ ~ ~ ~ U W ~ R ~ ~ ~ W ~ U B % J ~ ~ I ~ E U  

9 

f l ~ ~ ~ a 1 u i s n ~ u ~ s a ~ p l n ~ ~ u ~ ~ 3 9 b ~ ~ ~ d ! ~  $ ~ u % u H ~ % ~ ~ ~ ~ ' R w u I ~ ~ L I $ % : ~  inhibition zone 
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edw 

o 1 n n 1 r 8 n a 1 ~ a 1 u m u 1 s n 6 1 ~ n 9 u n i r o ~ n ~ n ~ ~ 1 1 ~ ~ n ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~  

1~un~iiuu4aana1~auivw wujli1iun-m4ui~U$.l i l imui~n~ui;srnaio~~a~u~nploai4~ 
d B '  

In"n"fI?Iiln^R inhibition zone ~ % ? ~ 4 b f l ~ ) i d ~  A b ~ R ~ ~ l L L d u R ~ u ~ U M N u 9 ~ P d ~ ~ ~ L ~ u a ~ o 9 ~ ' L 1  

u~nws~i%X~n4m inhibition zone ~ ~ ~ ~ b f l ( " l i f i ~ ~ b f i : ? ~ v u l ~ ~ ~  11.7 LLaZ 12.3 ka" l%lGl5  

u~~rnsu"ou~~iuuui~~du~iu~u~na~~bt lo~  inhibition zoneYnYkmwds:nsu 11 im:: 12 
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in f l I f4 f lo  snr I ~ ~ ! ~ ~ ~ I X A ~ U < ~ % I U I F I  inhibition zonc ~ f h ? i P l d ? ~ ~ ~ ~ ~ u ~ ~ q f i U  

d ? l n o i u o ~ i ~ ~ n ~ i u ~ ~ ~ ~ ~ d d n m m ~ 6 ~ i 8 1 ~ 1 1 1 v 0 ~ ~ 1 ~ ~ ~ ~ ~ i ~ ~ ~ ~ i u n ' - r n ~ i u m u ~ r  nhinm 

1umrasn~nf~uiailun~~opI~i3m1~agi~vuvBg~'~fioi1n5iu ze fi18~uns1uig~u 6 ii 

4 pl 
Y 

19 9 .a.sS.ad?uim~u"onr ~ulumr&o.u 225.0 nTu ~ ~ ~ ~ i n ~ d i : n . s ~ u o s n ~ ~ ~ a ~ ~ l ~ ~ i u ~ ~ ~ ~ ~ i ~ ~  
Ypr 2 4  Y a ~ ~ $ ~ d ' i l n ~ r i u n ~ u ~ ~ ~ ~ 6 f i o ~ n ~ ~ ' ~ 1 n ~ i ? u ~ o  ~law~nanlrk~umr k~w m u 7  i?i 

i i~urnsdnlnnnumu~~nlunir  ~utfqnl5lof nJ i~u lms loa~ lu~ i~uu ina%~ 
d Ai 

d 

a . r u s l r s u o . r ~ i n o n u u ~ ~ ~ ~ ~ o n ~ ~ ~ ~ ~ n e d i n ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ u ~ . ~ ~ l ~ ~ ~ ~ ~ ~  WWU~I$IWOL$U 
v v 

Gay~rabon~ixl~naix1a,ix1 l ~ f 1 ~ ' 1 1 f i 1 ~ ~ 1 1 d ' 9 ~ ~ 7 ~ ~ 1 ~  inhibition zone 1; 18.3 ~ S I % X I A ~  d 2 ~  
d m  I, u A 41 ~ ~ n o ~ ~ u i n ~ u ~ s ~ u w ~ ~ ~ ~ q ~ u a ~  in I 5.6 OaE~lina Lasunun-ii AionxJuiiu ~ ~ ~ Y I S ~ I I U  

~if~nsiu9ms$ul usnomGuGTn oriis~liu ms8uiisGu dsjisdluLiDnnu$uiauiw"u 

n ~ i u m u 1 r n ~ u n 1 s ~ u ~ ~ n 1 s ~ o ? ~ 1 ~ u b n u s d i r ~ l ~ l ~ i ? ~ 1 ~ ~ 4 n 0 ~ ~ a ~ a . 1 ~ ~ 5 1 ~ ~ 1 ~ ~ n ~  

?vim~uasJr &aw ~ " ~ ~ L w ~ ~ I u ~ I u " u D ~ ~ B I ~ ~ u D ' ~ ~ ~ ~ ~ ~ L M ~ ~ ~ ~ M ~ s I ~ ~  g u ~ ~ ~ u ~ ~ n <  

~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ Y ~ ; P ~ I ~ ~ I ~ B ~ ~ ~ B J ~ R ~ ~ R I ~ ~ % J ~ ~ O ~ U ~ ~ S ~ ' ~ B ~ ~ ~ Y ~ ~ ~ U ' L I ~ I ~ ~ ~ ~ ~ . ~ L ~ " U U ~ X  
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2 
i o u l r l i i ~ n m ~ i a ~ i i $ a a i i P v u u ~  ~ ~ 0 1 4 1 u n ~ r u ~ u n i ~ ~ u m ~ ~ o ~ 4 u n i ( i l i i i a m ~  

L ~ ~ U U L L ~ P I . ~ ? ~ ~ ~ R Q ~ ~ L U W ~ P I O ? ~ ~ % ~ ~ ~ ~ B ~ ~ ~ ~ I ~ D ~ ~ ~ ~ . ~ ~  M L ; B D ~ O ~ ~ I U I ~ Y A ~ ? ~ M U R P (  

nn ' lnkndi?  d ~ n v l ~ ~ ~ ~ ~ ~ ~ n d ~ a ~ u n 3 o ~ ~ ~ ~ f i i ~ ~ o ~ ~ ~ ~ u l ~  t~n:u 'o~?rx iauoc i l l r  

9 9 1  
W R ~ D I I U ~ U R Q U ~ ~ L ~ ~ O X ~ ~ ~ O I ~ % J ~ P ~  I a ~ % n Y ~ m i t j U n ~ ~ ~ i u ~ n (  Mc Farland N0.0.5 0:: 

~~~~~~~~~~~~UI 1-zx 10' CFLJ / ml(Coiony forming ~ m i ~ )  ~ Y I U I ~ ~ P O G B U L ~ P ~ ' ~ I J ~ I  
Y Y w  

~$~flf l lm~il~(flm~~fla"~fd!$; I I R ~ ~ ~ ~ ~ U ~ ~ M R R O U ~ ~ ~ P J ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ I U ~ I ~ I Y ~ U W U  
IY I 

d ~ l d s ~ ~ o i r n &  j u ~ ~ o i ? u i u ~ i m ? u % ~ 1 5  1~~ann'l#n'ud3Iifl'flbu"39na~m~~1bw*9~8~%11~~ 
Y &  v d l ~ l ~ m u ~ l u o l ~ l &  Mueller Hinton Agar 1lln7UPQd1n~nUlRiMf l L n l l ~ V 1 Q 1 ~ 1 ~ * i l ~ ~  
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u?!?olli7alrru T ~ u i k u u ~ n ~ d u w ~ u ~ u ~ n n ~ ~ v o ~  inhib~tion zone 18 I 1 .O 11.7 12.3 15.6 
4 4 

d P 

nar 18.3 lraatunr o ~ n l i o c l I J ~ n u ~ n r n ~ i i ~ K ' u  I ~ ~ ~ ~ ~ R ~ ~ U ~ ~ I I I ~ O ~ ~ ~ ~ I U R I ~ P ~ B ~ ~ I ~ ~ ~ P I U ' ~  

A L L P ~ ~ ~ ~ E o P ~ ~ ~ ~ ~ M % ~ ~ ~ ~ ~ v u ~ o ~ ~ ~ % ; o u ~ ' ~ ~ ~ J  ZB L~I~$D~~~ '~ I IJ ;? IF I~~  41 C K ~ % < I ~ ? U I ~ ~ ~  
w 

iGsw~lu%wni%$~u 225.0 fiyu 

¶I 

~ 1 ~ h ~ f i ; l ~  DS ~ l d ? ~ f l ~ ~ l r l  149d staphylococcus epidwmidis saa: Strep~ococcu vii-idan 

rBu& 4;rdaiw i i ~ 6 ~ d o i o 3 ~ ~ ~ ~ 1 ~ ~ ' u ~ ~ ~ a p - s f i . r . u e ~ n u ~ ~ b i f f o : n h c n ~ u ~ n n u i n a  lutdu 
w a ' w  nduhln n s ~ ~ ~ s ~ m ~ ~ n u ~ ~ ~ ~ 6 ~ ~ ~ ~ ~ 0 ~ ~ ~ i i d ~ ~ ~ k i ~ o ~ n ~ 1 u i r r " a ~ n n " ~ u  
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(Minimal inhibitmy concmtration wyo MIC) IWdBbl.1~9filNUAb~Pd~IBI7fl~~1Un"pIb~O~Pd~ 

~ i i n . n u ~ l ~ ~ ; i f i ? ~ i ~ n ~ ~ s ~ ~ ~ ~ i  

I p r  pr 
2, ~ a % i ~ n ~ s ~ n ~ ~ f i " u ~ ~ ~ ~ u ~ n * ~ u ~ ~ w i u ~ u n ~ ~ o l ~ ~ a ~ w " ~ ~ ~ ~ s ~ u ~ d ~ u n r ~ ~ a ' i ~ n ' ~ s  
Y .  Y 

I P d u n  

1num~1n~.aanuoiu~u~i~~I~u~~am1~a~~~~u~~~a~ixI~1wi:i~~~'er~iuap1~do1w~ 
4 44 

3. n ~ s d n l n n a ~ n m r a w n q w ~ p 1 ~ ~ ~ w ~ ~ n i ~ ~ n f i ~ n ~ 5  b a % n ~ j i ~ u ~ ~ n i ~ a d ~ ~  
412 1&7aui19narefiun R ~ I s ~ o ~ ~ I ~ ' u ~ ~ ' M ~ ~ ~ ~ ~ I ~ I u R ~ ~ I ~ ~ R ~ ~ B ~ ~ I ~ ~   bur unmn 1s 

nhsrnsdi1i9u1umsii~d+wva~idB thiqrnsnhsw ~sb.aaa" sunaunu~idmsdi~iu 

u s ~ l . a n ~ i u u i u s u i t n : i v k ~ n i s a ~ i ~ ~ d s ~ u  ~ ~ " D ~ I ~ I ~ I ~ ~ ~ D ; $ Q % N Y I ~ P R ~ ~ ~ ~ ~ ~ ~ $ u  
9 v v  35mdst ~ I ~ ~ ~ - ~ ~ I ~ ~ " I ~ ~ ~ H P ) ~ ~ I ~ ~ ~ U ~ ~ ~ I W L ~ R ~ A I M ~ P ~ ~  I ~ B ~ P ~ Y R V B ~ H W I ~  

~ ~ u I ~ I ~ H T " I u ~ I ~ ~ I ~ ~ ~ ~ " w P ~ ~ ~ ~ ~ ~ ~ ~ I B J ~ B ~ ~ ~  
468 

4. w a d f l ~ r i w  1 ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ l ~ 9 1 ~ d 0 ~ ~ l ~ i ~ ~ ~ l ~ ~ 1 ~ b ~ ~ l d ~ l ~ ~ % ~ ~ ~ l ~ ~ ~ ~  

-a Y V '  d s  adw 
78 Dilution susceptibility test IWd~m~~uia~aiulv'u"uui~qmwuqw~uuAqmT~$~qva~ii~ 
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