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'U 

o ",,~.q ~ ., q 'a! "" <v ,
f1l'Hn1'H)'lJ~'W'YI1tJ !'W'Wl'W'JJvl~HVI !'W'Vh1'JJtl~f1l1f)1~mtJH~V1ilWcrt 

SURVEY OF BACTERIA IN MILK FROM FARM TO PRODUCT 
DISTRIBUTION POINTS 

I iI I iI 

'lJ't1rl~cie: !!'lJ fll1l~m~ 'W 1:Y1l'l1\91-ff1f1UJl1~11l1' fltu fIl'VfU 1'Wl.1l fl\91 fll) ItJ~ tJ'W!! tJ 'fl \I ~\ItT'W fll) -ff1) 1 'il." . 
" " 

l!'lJfll1l~ tJ1'W U1'W :JJI9l\l !!~~1{:JJO'l fll) m:i: 'il 1tJN~\91.ntu ct1 1:Y1:JJl) til ~ltl'W ,)'tl:JJ'fll 'W fll)~1'lJ'W 1f1tufllVl 
<u • 

" 
'W:JJ 1 'WtJ) :i:1'Vlff~ tlltJ 'il 1fl fll )-ff1)1 'ill! 'fl:i:l ~'lJ 19l1tl ci1\1U 1'W:JJ 'il 1fl1:Y'I1 m ruifI'W:JJ 1'W <O\I'I11\91~ 1\1 "1 3 l!ri \I 

" " .
~l'W1j\l 'il. ')j''fl'lJ~ Vl'lJ':h ~1'W1'W!!'lJfll1l~ m1\1'11:JJ\911 'WU 1'W:JJ~'lJ l1lfl'l:J(91) mu Tff'l'Utl\l1:Y'I1 mru"1 ri1'W• 

" I'll t1ilfl'W~1:JJl(91)ll'WU1'W:JJ~'lJ'Utl\lm:i:'Vl)1\11:Y11i1)tu ~'U 400,000 i fI i 'fli1/lJ 'fl~~(91) l!'fl:i:~1'W1'W 

l!'lJfll1l~ tJ'il :i:lvi:JJ~'W\911:JJ ~'W \91 tl'W fll) I~'lJ i'fl'l:Jlntl'Wl,)'l m:i:'lJ 1'W fll)Vl 11:Y1 'iltll)c; lrl m·h'W m:i:'lJ 1'W fll) 

" . " 
Vl1m'iltll)c;ll~1 l!'lJfll1l~ m1\I'I1:JJ\91 'il:i:'fl\91'fl\ll'l1 ~tltJ):i::JJltu 100 i 'fl i 'flil;lJ'fl~~(91)ll'fl:i:ij ~1'W 1'Ul~:JJ~'U 

d 'J} & tI ~ 0 c:!c:! Q.I , da; ~ I I 

l'flfl'W tl tJ'il'W tI\I fll) m:i: 'ill tJN];'l\91 fltu CVI CJf \I 'il 1'W 1'Wl!'lJfI'Vll) tJ\91 \I fl'fl11 fltJ'I\911 fl11f11:JJ 1(91)~ 1'W 'Utl\l 

" fl):i:'Vl )1\11:Y11i1)tu 1:Y'U ri1'W 1J~lJ1tul11J fll1l~ tJ i fI~~ tl {:JJ 11];'l:i:B. i fll];'l l~'lJ IQVl 1:i: 1'U 'IJ'U \91tl 'U ntl'U fl1) • . " 
Vl 1m'iltll)C; -ff1'11 i''lJ!! 'lJ fll1l~ tJ'Vl 'W ~tl 'W ij~lm~ tJtJ ):i::JJltu 50 i fI i ];'li1/lJ 'fl~~ (91) 1'W 'Vl•fl'IJ'W \91tl'W fll) 1~'lJ 

19l1tlci1\1 l!];'l:i:lrltl~:JJ ifl i];'li1!!'lJfll1l~tJ'il1fl Aerobic plate count l!];'l:i:'il1flVl1fl Thennoduric bacterial 

count :JJl 25 ifl i];'li11'W'VlflI9l1tlci1'1 l~tl'Vl\911:Ytl'lJfI11:JJ1:Y1:JJl)tll'Wfll)citltJ itJ)~'W citltJl'UiJ'UlI];'l:i:1:Y~l\1• 

fhti1rlty (Key words) 

" 
'U:JJVl1m'iltl1 )c;(pasteurized milk} , 'W:JJ 11 \ll~ tJ'W ,fJtufllVlU 1'W:JJ~'lJ 



• • 

, 
'fflhl 

d~ m~lJLH\~~~ hi 11~tJ ~h11f)iJ ~111'j 1'l51 O1'j 'ilW1(l ~ mwlJ1111'Vl til ~tJ~'l11'~iJ'l.J 'j ~lJ1W tJ~11 hi hi '1 hi. . . 
"'JJ ~ $ld cI ~ I 1II~ cI

f)wvh1~tJfl~~ij U(l~'lJtJ'lJtJiJflWL'il111h11'Vl'IJtJ~'ff'l1mw lflhllJ'Vl~ 3 LL11~ ~~LLf)
I 

'ff'l1mW!flhllJ. 
" hlm'l.J~lJ ~~'\1'J~hlm'l.JilJ 'ff11mW lflhllJi~~lL~hI ~~'I1i~'ff'j~LL~l LL(l~'ff11mw!flhllJD'lh1D~ 

, " 
~~'11 i~'l5(liJ1 Vi 111'fll1lJ i llJlJtJu (l~111'm1lJ 'Ihm '11 titJL'rlhltJ~l~~ '1 hi 01 'j L~iJ\9l1tJ ~1~ ~ 1h1lJ~iJ 'il1f). 

'j) 'j) d 
'IJ tJiJ flWL 'ill '11 hi 1'Vl. 

11'tJ~'l.J~iJ~01'j~(l;11'VltJ1'Vl1~tll'l1 n fllfl1'l51L'Vlfll hi 1(lV'VlNtll11l'j flW~l'Vl tIlft'l'ff\91 { ~w1Mmw 

lJ11l1'Vl tIl~tJ~'l11'm llJtJ hi Lm l~l1'ffmhl~ tJ'l.J mWLL(l~ ifl ~tJ~lJtJ ~ ~ 1LtJ hi '1 hi f11'j'Vl ~(l tJ ~ 



uynh 

U1Jl~Umrn:i~iJw;l11JrllflqJ~'e)fll'H'il~qJl~U 1\9l'U'e)~~1~fllv1J1ftj61~HJ!~'Vn::;t~f1 '1 ~nl~~'e)~lu 
~ ~ 

1m~vu U 'e)f1'illf111U U1JV~iJfl111J rllflqJ~'e)fll':iv11N~ \9lnW~'e) 1'I'n ':i ~ f1'Hf:) lV'lfW~ ~~11u1ull~m;ihJ ':i~I'YIff .
lIJ 11 ..., "I 

~ 
• _ 1 11 '1 ~I OJ 0 

~ 

!'Y1 vmmY~9f'e)U1J 'ill f1I9lNlJ ':i~I'YIffl'Ul1J1 ~ ']j'lJ f:)~IUU 'illU 1U1J1 f1 ~1ml1lPJ{jfl1f1~] ~~iJu lVUlV'tY ~!~~1J1rr 
~ ~. 

~ 0 ~ I ... 1!f1fj\9l':imr1U1J1'tJ':i~f1eJum;~I~V~ I~U1Jl.w1J~U'YIf1iJ I~ eJ f:) ~ fll':i U11'U lU1J 'ill f1\9l1~lJ ':i ~1'YIff. . ~ 

~'e)m':i 1~':il~'illmlV~lU~':i'tJfll':i'tJ':i~']j'1Jl']j'lfll':i lflU1J l~eJ~ " U1U1J lflflWfl1'YlriNunml" 2546 (~1':i
III q q q" QJ 

~ ~ ~ 

fl'il,2546) 1~f1~1Jii~mllu fll':i rufl1':iN~\9lU1U1J 1f1'UeJ~'tJ ':i~I'YIffl 'YIv";h iJ!f1fj\9l':imNl~V~ lflU1Jl'1'll11J~ 
QJ 

I iJ iJ iJ 

24,678 meJufl~1 iJMimJ1ufl'ilm':i1J~lU{j11ull~UflU iJlflU1Jl'1'll11J~ 37 4.648 ~1 1U~lU1Uijl1JU
QJ QJ 

~ . 
mJ1f1~~u1J 50.7 % N~\9l'l11U1J1~'tJ':i~1J1w 1.956 ~u~'e)1u U1J~uYilf1fj\9l':imN~\9l'il~tlf1ri'l1'tJriffU6

QJ QJQJ 

':i1UU1J ~'lllLi'lI1JUffU6':i11JU1J'U'e)'l~l1mru 117 m1~ ~11J1':itl~UJ1U1J~Ul~ 1 ,492 ~u l1~eJ 76.3 % 
QJ 

iI , , iI 

463 ~U ~~I~U 27.7 % 'UeJ~Ull1Uf1YiN~\9l1~1l~f:)~1U eJ~1~1':in\9l11JllD''il~iJfll':il.w1Jfll':iN~\9lU1U1J~U 
~ Id Q.J c.i ~ 1 l.q Q.I a' d ~ J 9 ~ d 'j) 

1Jlf1'IJU ll\9lf1V~mlV~lU 'illf1~eJ\9l1'l'l 11 Nf:)\9lflWCVlU1J'YI Nf:)\9l'UU ~ U'tJ':i~I'YIffUU1Jl1qJl1WllUfJWfl1~ ~1l'H~ 
. 

rllflWlfl\9l'illf111 ill 111'Y11~~lU ~'U If)Ul f:)ll f:)~ml1J~~ eJ l\9l'UeJ~U 
~ 

lU1J~UYi 'il~'I111J11~ltlhl1\9ltl~u1hi fll ':i N~ \9l 
u u q q 

'JJ. I iJ , 

1\9l v m ~1~'I11U1J ~uYi1J1 'ill f1!f1fj\9l ':i m ':i lV~'e)VYiiJ1f1h11J ~1h11h1 ueJ V II f:)~ m~u 1h1 fll':i N~I9l'l11h11J~~eJ1J$i1J 

'UeJ'll ':i 'l'llh1'Uhll~l~ f1~iJl~hlf:)~'YIU 1lJlflhl iYU~lUUl'YI ~~hl1J~U'illf1!f1fj\9l':im':ilv~eJV'il~tlf1U l1J1N~\9l1~hI 
• QJ 

U1Jrlll1~u11f1!~Vhl1h1 h~I~VhI~l~ '1 I\9lVN~\9l'illf1 h~1h1'Uhll\9l1~f1!11~1rl' ~~iJ':ilV~lU'illf1~eJ~l~ '1 l~hI 
~ .. 

f1~'lmlTJl v111 rr11f1!~ VhI'Vi~1Jhl1J h 'll~ VUll~11fl\9lmfll':i I~ulhv l-1eJ~~1'l l\9lv'tJ f1~m~U1U fll':i N~\9l 

J1U1J~~eJ1J~1J'il~iJ':i~UU fll':iCJ111~'e) 1 ':ifl~'tJhI!rl'e)U1J1tlUhl1J~U 1~eJ~1~~1JU':iru ~~Jhlt1'lm~U1h1fl1':i
QJ 

N~\9lQf1~'e)'ln'il~1lJiJl1qJ'H l'illf1!~eJ hfl~l'l 'l(U~U'YI{ 2531) ll~neJl'iliil1qJ'H l'illm~UUfll':i'Uhlri ~llf:)~fll':i 
lnU~f1fj lU1J~~ lU fll':i~ 1m'ileJ 1 ':i ~l!~1 t1'liJfll':ifl1Ufl1JeJ W'H fliJllJtl f1~eJ~eJ1'ilv111rr'il ~hI'YI~ 6~ V'l 

q q q" <u q 

11 f:) 'll'H ~'e)eJ~~l1J1':i mvi1J ~1h1 1h1 \1 hi ii'l':i ~~U~I1Jhl5h119l':i lV~eJ NU nflfl1~ ~'l Jhi fll':i ftf1fJ1.,j eJ1Jf:)'YI1'l~1h1
QJ QJ OJ 

~ 

fJWfl1~'U'e)~~~U'YI~ 61 WUhI \9leJhI~l'l '1 'U'e)'lfll':i 1l'tJ':i t'tJ fll':i m~ 'illVl! f:)~fll':i lnu ~f1fJ1N~\9lnW~U1J 'il~Glhv 
, J'~.,j ." ..., 0' .:'1 'J} 0"" ~ , dl lIJ_1 •0 

'\J'l'h'tl'l fll':i I ~eJ1JfJWfl1~'U eJ~ Nf:) \9lfl WCVl hl1J II f:) ~llJ hi 'U eJlqjf:) ~111 ':iU fll':i f:) \9llJ qJ111\9l1~'l 9f~ 'il~U1 ~ lJ ~fl1':i f:)\9l 

'J} , '1 'J}" lIJ 'J} 

\9lU'I'lhl!lf:)~fI1 ~'h''illV\9l1~'l f:)~ ~\9l 

Jlh11Jl~hI!mri~eJ1'H1':i 1i':i':i ':i1J'h'l~~~~1J~1JU tru~1V~1':i eJml':i~l'l '1 ~iJ'tJ':i~ lV']j'U'~eJ~l~fllV 
'UeJ'l1J'4fj6!l~~«19l1 1h1 'UW~I~V1tlhlnl1Jhllm~'lm'Hl':i~~'UeJ~ ~~hI'YI~ 6~1'l '1 l\9lm~~l~lluflYil~v 

l~eJ'l'illf1iJ pH l'H1J1~~1J I\9lV'tJf1~Jlh11J~1~'illf1!llJlflb!'Ufl1~~ 1lJl~hI~111~'UeJ~l~eJ hfl~l~ '1 'il~ 



2 

" ~rJ'W'lhn,.~ rJWID 'J 1fHl1m)~'W'Vl~6 U~1l1flfll'Jflfl'l'dl'UrJ':),W fll1ieJ'I1i:11eJ'l'llm'flJ 111 'W tJ 1'WlJ~1J 1l~lJ 

U1JfI~'W!~~rJ~D~lJ~rulJlfl( Chye Ui:I~flru~ 2004, Soler and Ponsell, 1995) i'\9l,rUi:I~rJ'J'JtleJ1( 
" " , 

2542) flflEJ1U1JfI~l~eJ'\<i-mlJ\911'WtJ1'WlJ~1J'J~'I111-:JiJ 2541-2542 'W1J11lJ~1'Q~eJ 7.39 x 10
5 

CFU/ml) 

~-:JD~lJ 'lru ~'W1J 1l~t! rJ eJ fl111 'W J1'W lJ ~1J~ rJ ~1 'W tl-:J'WlJ 'J 1lJ 'UrJ-:J bY '11 m ru1 fI'WlJ 'W fI 'JD ~lJ ~ 
" ,

• II]W"I'" "'''' '" '1 '" 6 d;
Tonverapongsiri Ui:I~flru~(2544)'J1eJ-:J1'W n flrJlJU1JfI'Vll'JeJ'Vl-:J'I1lJ\91 !\91m~i:leJ 1.98X 10 CFU I mi. c}!-:J 

D~lJ1ru ~'W1J1mil~ eJ-:J tl1J 1'W J1'W lJ ~1J 'U rJ -:JD 'J ~l'Vl fYlJ 1m lCll eJ~-:JlJ~lm ~ eJ'U rJ-:J!!1J fI~ l~ eJ~-:J 'I1lJ \91 lYl 1tl1J 

, "" 
12X10 6 CFU I ml (Chye !!i:I~flru~ 2004) !!i:I~li1rJ-:J1l1flD~lJlruU1JfI~l~eJ'\<1-:J'I1lJ\911'WtJ1'WlJ~1J1l~lJ~i:I 

,'jI 'jI 'jI 

~rJ~ruill'W'UrJ-:J~~\9lJ1ru cvl'WlJ~l-:J '1 ~1~tJ1'WlJ~1J'W'W!~lJ'r\9lQ~1J ~-:Jt.J'W'Vll-:J 1 H-:J1'W~\9lbY1'11m'JlJ!!D'JtD 
" """ d; " ~~\9lJ1ru cvl'WlJ ~ -:J I'l-:Jmru cvll'W fll 'J~ 111 'Jru 1 i'1J qtrJ tJ 1'W lJ ~1J ~'WlJl C}! -:J'W1J 11D~lJlru!!1JfI~ l~ eJ'\<1-:J'I1lJ \911 'W 

" " 
tJ l'WlJ~1J'U rJ -:JbY'I1 mru1fI 'WlJ ri1'W 1'I1rulJ~lbY -:J fl11mru cvl~ 'Vll-:J 1 'J -:J-:J1'WU DnD tl1'11 'W \911 ~~ 'J~~1J llllfl'W 

U 'U 'U 

'" W "''1 jI ~ 
500,000-600,000 ceil/ml.( bYeJ1lJ'W\9J.I'Wl'WlJbY\91 , 2546) eJfll'd'WbY'I1mru !fI'WlJ1Jl'W1J-:J 

cI .c:! 0 Q.I ~ Q.I cI 
mru CVllJl\9l 'J ~1'W 'Vl'Vl1-:J fl 'J~'Vl 'J 1-:JbY11i l'Jru~ tl'U(2522)U i:I ~ bY1'W m l'WlJ 1\9l 'J ~ 1'W ~i:I \9lil ru CVl ~\9lbY1'11 m 'JlJ 

. " m~'Vl'J1-:JrJ\9lbY1'\1 m 'JlJ(2530) l~tl1'11'W\91 HflrJlJD~lJlru!!1JfI~l~ eJ'\<1-:J'I1lJ\91111lfl'W 400,000 1 fl1 i:lUI 

lJi:li:li:I\9l'J ~-:Jmru cvl~-:Jflrildif lJmEJ\9l'Jfl 'J1J1-:J nrimnlJl'Jtl ~~\9lJ1'WlJ~1J~lJU11f1~l~ eJrJ~1 'Wmru cvlifl~ 
• 'U 

'jI • 'jI • 

flrJlJ~lLl11lfl'W200,0001f11i:1ul iJi:I~~\9l'J( 'I11lfl.~l~eJ-:J 1f1'WlJillflfli:l1-:J, 2546) ~l~'W!'!5'WUli1rJ-:J1l1fllJfll'J 
. 

'U 

" 
tJ1'J~1J1Jfll'J1i\91fll'Jvh{lJ~~lJll~D ii'!J'~ 1'W fll'J l~ eJ-:J 1 fI'W lJ 

" " , 
ll1J fI~ l~ eJ~-:J fl ri1 1D'Wl1J rJ 'W i:I-:J 1'W tJ l'WlJ~1J 1'W 'J ~ 'I111-:J fl1 'J~ \91'WlJ 111 flbY il1'W II1\9111rJlJ~ rJ ~ 'J rJ1J '1 

" , 
l'!5'WtJ1 ~'Wi:I~rJrJ-:J rJlfllfY lJi:l1f1 1'l1ull1f1 fI'W~\91'WlJ 1Hl~rJ'W lfl~rJ-:J{jrJu~~rJDmrul'Wfll'J~\91'WlJ ill'lf'W~ 

• 'U • 

1J 'J'J 1l'WlJ Vl1111'J1'WlJ~1J~ 1l~1~l~'W 1\9ltl~1J 1'W fll'J UD 'J 'JDl~'W ~~\9lJ1ru cvl'WlJlJ~lU1JfI~l~ eJ~-:J'I1lJ\91bY -:J ~-:J
Q Q QJ QJ 

rJl1llJ~i:I~rJflruill'l'~'UrJ-:J~il\9lJ1ru cvl'WlJ'W1bYl 1lrJ 1 'JC}!~ l~ 'ff1'11i'1JU1JfI~l~ eJ 1f1~vl rJ {wli:l~a .1f11i:l ~1~l~'W• 

" " " 
~'lfUU-:J9ffld1lJ bY~rJ1\91 ~ fltl'U ~flEJ ru ~'UrJ-:JtJ l'WlJt.J'W Tonvera pongs iri Ui:I ~fI ru ~ (2544)'J 1eJ-:J1'W 111'Wtl-:J 'J 1lJ 

'WlJ'UrJ-:JbY'I1mru1f1'WlJ lJU1JfI~l~eJ 1f1~vlrJ{lJt!rJeJfl11 1,000 CFU/ml ~-:JlJ~1~lfl11~ Soler and Ponsell ( 
'jI I 'jI iJ • 

1995) 'W1J 1'WtJ1'WlJ~1J'UrJ-:Jl{jrJ-:J Majorca1J'W!fll~ Balearic ~lJ~l Log 1OlYl1tl1J 5.26 U i:I~tJ 1'WlJmri1Ul{jrJ 

, II] '" W W '" '" '" '1 ""oJ '" II] , "" , "" 
~1'Wm~1J1'Wfll'J'VnbYl1lrJ !'JC}!Ui:\d 1l~\9lrJ-:JlJU1JfI'Vll'JeJ !fli:l1'1rJ'JlJ !Wfl'W 100 CFU/ml ru U'\1i:1-:J~i:I\9l Ui:I~ 

I'lrJ -:J 11l'W1J a.1fll i:I 1'W 1'l1rJ ~1-:J 0.1 iJ i:I ~~ \9l 'J (m ~'Vl 'J 1-:J bYl1i 1'J ru tl'U, 2545) ri1'WU 1JfI~ l~ eJ~'Vl'W ~rJ'W ('Vl'W 

~ru 'I1iJiJ~I~1 'W fll'J'W1bYl1lrJ 1 'Jctl)t!'W Tonverapongsiri Ui:I~flru~(2544)'J1eJ-:J1'W111'W tl-:J'J1lJ'WlJ~1JlJt!rJeJ 
I , 'j) • 

fl1l 1,000 CFU/ml q1-:JlJril\911fl111'WtJ1'WlJ~1J1J'Wlfll~ Balcaric(Soler and Ponsell ,1995) !!1JflYil~eJYi 
" .

'Vl'W~rJ'Wmri1ul{jrJ~1'Wm~1J1'Wfll'J'W1bYl1lrJl'Jctl1l~l'lrJ-:JlJrJ~llllfl'W 10,000 CFU/ml ru lmri-:J~~\9l u~~lll 
'U 
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. " . 
IfhJ~fl'l:ll'nm\lij ~fI ~tlflT.Ufl1~'Utl ~ ~~ (9lflT.U cvl'WlJ~1m\ltl 1'J ~ 1'W I'U(9l~'W l1f11fl flfl N• 

1. In'U~'Jij[h-:JJnnJ~hJu''~~'Jij[h-:JJnnJ'n1t\'&;)ij' ,)cUmfl 

1.1 ff'l1mru1fl'W1J'Wfl'JU~lJ ~ln(9l m'U~ 95 '11~~ 2 tl.m~(JlIlJ'W \<l . l¥1(J'U11~ U, tlll1'W~lIff'W 11 . 

'Wfl'JUl1J 73140 ~~ijtl1~~~~(9lJl'WlJ~lm11U!'J~lh~mT.U 20 1Pl'W /1'W 

. " q I::S v , 0 

ll~'YIm'U fI'J ijt/l-:J'Wl'W1J 

" " 
vl1fll'J I fllJ 1Pl1tl V1~tJ 1'W lJ ~lJlIfI~1'l1mh~tJ 1'W lJ'Wlm l1u1 'J~111 fl ~(9l~1~"l ~~II ff(9l~1'W ~UfIl~~ 1 

11(9ll1 1 t1~'WlJ~'Vh{lJ 

· 1 
.d QJ d ~Q,.I1""1mU~"~U""JlJ~ 

.d 
11(9l'Vl 3 t1~'J1lJ'WlJ• 1 ~lm'iltl1'J~ 

\I(9l~ 4 'WlJ~lm\Jtl1'J~1'11~

. , ! 
d 1 "1 ~ , ~1"" 5Imnm," '''' U""''''lfIUU 

d ~~1q"1'"
~(9l'Vl 6 tJlJ~lm11U !'J9i\llfl HI'J(J'WllfI ~ 'Jl'Wfll 

" " . 
fl1'J I fllJ 1'l1U V1 ~ tJ l'WlJ ~lJ 11 ~1'*I'l1tl V1~tJ 1'W lJ l1~ (9l 1J{(9l tl 'W IV'W if I'll ~lJ fl1 'J IfllJlPl1UV1~ 

!i.I I I Y ," 

tJ l'WlJ ~lJ 111flt1~'W lJl1'Vh{lJ \J~vl1 fll'J I fllJ'I1 ~~ 111fll1 Ifl£! (9l'J m~ (9ltJ 1'W lJ 111 flll~11J{1 (JIfl ~tl~~(9ltJ 1'W1J 
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" .
l1~tJ~~~':HJiJtJ ll~ll'Vlt.hwmhwVimtJ-:Jlri~-:JltHi-:J tll~lfllJ'il~I~ 1JltJ\91 'tJ'W1~ 10 il~~~\91~~~l'Wtll~ 

. " 
1 ri 1 'W 11 ~ tJ ~ 'Vl ~ ~ tJ -:J Vi tJ ~ 1 ft 'ill tll 'if tJ 

I'iltJV1-:J~~tJ~~mru 25 il~~~\91~ U~lU'lfl~hll'Wtl~tJ-:JlfllJl'iltJV1-:J~tJrul1i1il 0 tJ-:JftWl1~lCtltl{y u~dh 
q '" 

• 'j) I I I 

lfl~ tJ-:Jl11J1 tI'tJ tJ-:J li-:J hI:IJ tJ'W 11 ~1 tI tll ~ ~~{Y~mtl tJ {Vi ij llJ tJ {Vi li-:J ~ ~ tJ:IJ tllJ '!J'W 'Vi m lm'tJ ru~Vi l fllJ I'iltJ V1-:J 

I cl I -: Q ~ dQ.J: cl Q.I ~d Q de::. I Q.JQ.I 

{ylh1 tll ~ ltllJ \911tJ tl1-:J'W 1'W:IJ ~lJ 'Vlt]'hI tI~ lJ'W 1h1:IJ 'il ~ltllJ 'il1tlll-:J hI:IJ 'tJ tJ -:J ltl 11 \91 ~ m 'Vl:IJ {Y\91 mtltJ~ \91~tJ ~(ll-:J 
I I I I iI 'j) • 'j) 

l~ tlltl'W tllJVilfllJViVh {:IJ) 1~ mfl1JfltJ'W Vi l~111,r1Vi 'tJtJ-:JftWJ1mJ 1'W:IJ 'il~tJ 1tJ 1'W:IJ 1 tJ i'-:JtJ 111 tJtlU~ ~l'Vl 
'" 

Q.I 'jJ Q.J & ~cl Q.I I , d Q.I 1-: Q Q.I d Q.I do 
~ 1:IJ tlhl U mlJ 'W 'Vl m lm'Vll tllJ \911 tJ tIl-:J {Ylh1 tll ~ l tllJ \911 tJ tl1-:J'W 1'W:IJ ~lJ 'ill tlll-:J ~ 1:IJ 'W:IJ 'il ~l tllJ 11 ~ -:J 'ill tl'Vl 

" " . 
tJ 1hi :IJ ~ lJ 'tJ tJ -:J {y:IJ 19f tll tlll \91 ~ tl ~ l'Vl ~ 1:IJ tl'W II~ ~ il :IJ 1 tJ lfl lJ 111 hi li-:J ~ ~ tJ :IJ tllJ ~ ~ tJ ru 11 i1 ill t1'~ 1~ -:J tl11 8 

." " 
q '" 

tJ -:JftWl1~ lCtl tI{Y l fllJ I'i1 tJ V1-:J 1 ~ tI 1~ plunger Vi caJ II'iftJ U~ll'itltJ 1'W:IJ 'ill tlli-:J 'W:IJ ~ 1:IJ 1 ril 'W 11 ~ tJ~ lfllJ 
'j) 'j/ I " 

I'iltJ V1-:J ~1h1 1'W 50 il~ ~ ~\91 ~ I'iltJ V1-:JtJ 1'W :IJ~ml-:J 11:IJ ~Vi lfllJ 1 ~ 'il ~ l fllJ 1 'W tl ~ tJ-:Jl fl1J I'iltJ v1-:JVi tJ ru 11 i1il 0 
q '" 

Q d d Q Q.I 0 Q d de:! Q,I Q 

f1ru~l'Vl tl1ft1{Y\91 ~ 'ilW1~ -:J tl~ ru :lJ1111'Vl tl1~ till~ ~'Vl1 tl1~\91 ~1 'illlfl ~ 1~ l1lllJ f1'Vll ~ tI'Vl 'W'Vl. 
" . 

-ff1111lJ I'i1 tJ V1-:J tJ l'W:IJ~1 m'il tJ 1 ~ CJ1 'il ~ ~:IJlfllJ 'ill tl 11 -:J 'W:IJ ~ 1{Yl 'il tJ 1 ~ CJ1Vi ~1'W m:;;lJ 1'W tll ~ 

rl~\91U~l 1~tI~:IJlfllJl'iltJV1-:J~:;; 2 11-:J\911:IJ~~~1-:J '1 ~1~n111'W~11 U~lU'lfl~'Wl'Wtl~tJ-:JlfllJl'iltJV1-:J~ 

~ru 11 JJil 0 tJ-:JftWl1~ lCtltl{y U~:;;tJ l:1Jl\91~ 1 'il~ t1'tJ-:JtJ~'!J~ tll~ 'Vl1-:J ~~9h 1'Vl tI 1'Vl1-:JtJ1111~'tJ tJ-:Ji11f11'l51 

l'Vlfll'W 1~V'Vl1-:JtJ1111~ u ~dhtll~\91~1'il1lm1~11UlJflVil~ ml'WVil'lf'Wl~tlltl'W 
" . " 

~1'W1'Wl'iltJV1-:JtJ 1h1:IJ ~lJ ll~ :;;'W:IJ~l m'iltJ 1 ~ CJ1Vilflml-:J11 :IJ ~ ru 'il~~1-:J '1 Ilol'u {Y~-:J HI hi• 

.c:t 0 Q,I I 't dod I 

I'Il':iN'fIl 'il1'Wl'W\911tJtl1-:J'W1'W:IJ'VlmlJU\91~:;;'il~. 
.d 

'il~'Vl 2• 

'J} 'J} 

~1:IJ'W:IJ ~l'WfI1 

'WmtJ)1:IJ 57 57 8 5 5 22 

Q.I -: d 
1-:J'W1W'W 

'J} 21 
lJlh1lJ-:) 

~1:IJ 

56 

47 

160 

56 

47 

160 

5 

8 

21 

3 

7 

15 

3 

8 

16 

19 

22 

63 

. " 
111J1 tJll1 \91 : 'il~Vi 1 U~:;;'il~Vi2 lfllJl'iltJV1-:JtJ1'W:IJ~lJ'il1tlli-:J'W:lJl1Jl~tlltl'W 

q• 

2. Afl'l:ll':i:;;£J:;; r:rtll~! fl'l:l 1'1 ':i fl ':i1,ntI fll ':i 'Uti d-:jJltlll~lJ' 'l1 [J-:j ijtI~1lJJ1till 

" . " 
tilltll ~'!J'W 'Vi tlnm'tJru:;;!fllJ I'i1 tJ V1-:JtJ 1'W :IJ~lJ 'il1tlli-:J'W:IJ Vi 'vh {:IJ 'tJ tJ -:Jltlll\91~ m 'ill tltJ'W~~{Y~ tl 

• 1 'j) 'j) 'j) 'j). 

m tJ{l~ hi IfI~ tJ -:J 11:IJ 1tI 11Vi li-:J 'W:IJ tJhi II ~:;; 'il:;; '1<11 tll~ Ifl1J I'i1 tJ V1-:J tJ 1'W:IJ ~ lJ 'ill tlli-:JtJ'W Btlfl1-:JliJ n ltlll \91 ~ m 
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o -: d clQ.I: <j} Q.I .dl ~ II Q.I 

'U 1'U 1'UlJ1J1~ 'l'Vlfj''l-HJJ1J'l-J1'U lJ 'Yl J e:JlJ f11J1J 'W'Vl fH1m 'jJ 1f1tJ'WlJ 1nmVi1T'U Vi f1 H1J1r1 ml1J tl'W ~'jJ~ I~ 
, ~ ~ 

I1~1Vilf1lJ I'l J f1J I ~1 'W f11J 'IJ'W ri'l t.'J 1'W lJ ~1JlJ 1iJ'lfl''WV~1J t.'J 1'W lJ (fl''WVJ 1lJ 'W lJ)
~ ~ 

f11J ll'l~ tI'lJ ~1 e:J ~ H I Y7 e:J I'lJ 1 'jJ f!.tu.f11'Yl 'Vl H 'jJ.~ 9h i'Vl til tJ 1~1 e:J ~H tJ 
~ 

l'WlJ ~1J lJll'IJ ~11 t1 

cI , -: d ~ d Q.I <J} 0 <j}~ <j} 9J 'j)

e:J'lmh~f1e:J1Jl'll'l "1 'lJe:J'l'W1'W'lJ rl~'lJltJ'Wl'W e:Jl~W1f1'U IIm'VllI 'l11'jJ e:J'jJ1'l~ 1t1~lJ ~ ~~ltJlihnl'l'Wl'IJ'lJ'IJ'W 1.0 
I iI I I 

d I l.a jI 9 <J} ~I .dl 31 'jJ 5 0 Q.I I d .a .::t 

% 'Vlrl1'Uf11JCJ.J11'lmll~1 !'l11lJ'W 1 :10 'jJ'Utl'lfld1'lJl'IJ'lJ'IJ'W 1 :10 'Ul1'l1e:JtJl'l'Vlf!11'lJl'jJe:J'jJ1'l'VlmlJl~~'lJ 
~ 

itlI'lJ1'jJ'l11~~'W'Vl~ vl'i1 'l"l ~'lI'ie:J Itlii 

3.1 fll'aVl'a1'ilU'UtI~1I1tl.!H'Ufl'fh~I'J~-1't'ilJ~ (Total viable plate count) 1'U~1elclN~nm 
t.'J1~1tl~1'l~f!11lJlUtl'jJ1'l 10 -3 Q'l 10-

5 tl~l'l~ ~ 1 lJ~~~I'lJ lJl'l1t1~lrim'lf1~N'lJtl'l Petrifilm 

plates (Aerobic count plate) 'lJtl'l1J~El'Vl 3M (Rosminill~~f!tu~2004) 1l~1m~'jJ1v~1tl~1'l1~tlli' 

spreader Jtl'jJ'Wl'Wll~'l t1J~1J1tu 20 'W1Vi t.'J11t1iJ'lJ~ 30 tl'lf1'119i~I9itl~ 'W1'W 24 - 48 ';11'lJ'l 1l~1 

tJ1J~1'U1'W if! hi1~'liiilll~'l'Vlf1if!i~i1 J1t1'l1'Wrl~~1'W1'W1l1Jf!Vil~Vrf'l'l1'lJ~I~'W if! i~i1 I lJ~~~m (• 

CFU/ml) 

3.2 fll'aVIJ1'ilU'lJ'lJ~1I1tl.!H'Ufllil~l'Jlfli:ll'lel{lJHt'I~~.lfl't'I (Coliform and E. coIl) 

illtll'l~1tl~1'l~m1lJlUtl'jJ1'l 10-
1 

- 10-
3 tl~l'l~~ 1 lJ~~~I'lJ 1J1'l1t1~lriI'lJ'lf1m'l'IJtl'l Petrifilm 

plates rl1'l1~1JI~I'lJ1'jJ Coliform and E. coli 'lJtl'l1J~El'Vl 3M m~'jJ1t1~1tl~1'li~tlli' spreader ll~~ 

Jtl'jJ'Ui'Ull~'l~1t1J~lJltu 20 'W1Vi t.'J11t1U'lJ~ 30 tl'lfl'119i~I9itl~ 'U1'W 24 - 48';1im ~l'Url~ i~tI. 
~ 

tJ1J if! hi1illl~'lll~~It1'V'ltl'lfll9i 1~'W if!i~ii'IJtl'l Coliform ri1'U if! hiiiltJ11~'Wl~'U if!hii'IJtl'l E. 

coli J1t1'l1'Url~~1'W1'W Coliform ll~~ E. coli 1~'W if!i~ii I lJ~~~I'lJ ( CFU/ml ) 

3.3 fl1'aVIJ1'ilU'IJ'lJ~lJltl.!1l'Ufllil~I'JfHilJ'YI'U1el'U (Thermoduric bacterial count)
Q 

~ ~ , 

tJ1~1tl~N'l-h'W'lJ~1Jlri'l1~tl~'VI~~e:J'l 10 lJ~~I'lJ 1J1iJ'lJl'W~1'ltJ1Vitltu'l1fllJ 63 + 1 tl'lfl'l. ~ 

~ ~ 

19im9itl~ 1~'Unm 30 'U1Vi (Richardson,1985) 'jJ1f1tJ'Wli'illtll'l~~'I11'U'lJ1J11 lJ~~~I'lJ 'l1t1~lriI'lJ'l 

f1~l'l'IJtl'l Petrifilm plates (Aerobic count plates) 'lJtl'l1J~El'Vl 3M m~'jJ1t1~1tl~N i~vl~ spreader 

11~~Jtl'jJ'Wl'Wll~'ltlJ~1J1UI 20 'l-J1Vi tJ11t1iJ'lJ~ 30 tl'lfl'119i~I9iV~ 'Ul'U 24 - 48';1 i'lJ'l1l~1tJ1J~1'U1'U 
, ~ 

if!hi1Viiiilll~'l J1V'l1'Wrl~~1'W1'W111Jf!Vil~Vf1rilJ'VI'Wftl'W'Vi'l'l1lJ~I~'W if! i~ii I lJ~~~m ( CFU/ml ). 

'" '" ,,; , 1~ I '" III 'V4.1 fll'aVIJ1'llII'Ufl'YII'aI'J'YItr1lJl'atlI'JMtrt'lll'J IJ'aVl'U!~ ( Proteolytic bacteria) 


I'lJ1'jJ~tl1J i~tli1i Skim milk agar method 1'l1'lJi1il'W APHA 1992( Marshall, 1992) 111f11J 

:v , :v :v I 

'Vl ~ ~e:J'l i~ til ~llJ~'lJ Vl 'W Vi CJ.J 11'lftlll~1 ~lJl~1J ~1 e:J ~l'lI'lfe:JVi i'hif1lJ tu ~I'i 1'l tl'W 'jJ 1f1 Petrifllm plates 

(Aerobic count plate) 1'W~e:J2.111~~~e:J 2.3 ~1'W1'W~1e:J~1'l~~ 25 isolates 11~1inoculate ~'l1'W'jJ1'U 
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" , , 

V1'\1l':i Skim milk agar 1~'W~JJ + ~lf1t!'Wl.'hlJJ1ilJVi~wtiJJD 35 V;Jf1119f1;lI9itJ!;y 1~'W!d1;l1 48 i11lJ;J 
i.I 'iJ 'iJ 'j,I , 

\91'n~t!'Ulo)$V 1~m'V1 1 %HCI 1;l;J'U'Wmtil'H~tJ;Jlo)$V VI;J H-fff1'fl~!!~1t!'U 1'fl11;lilVi111 clear zone 
<u 

" 
lJJ V{19f'W ~'\J V ;Jll 'U 'flVi l~ tJ'Vl;J tilJ ~) 

.ct.ct ~ , lit v lit 'V
4.2 fl11'Vi1'1'llIl'lJfl't1I'HJ't1(;fl'lll"Hltltlmnllti !'U'J,J'W!~ (Lipolytic bacteria) 

\9111 'il !;yV'U 1~tJi~v1'\1l':i Standard plate count agar + 1 % tributyrin (\Pl'fll!JJ1;l"'illf1i~'\JV;J 
" , 

APHA 1992) V11f111'V1~1;l V;Jl')$'Wl~tJ1nmj'v 3.1 10)$ VVi !;YllJ l':imiVV!;Y1;llV1'lliJ'W lJ1 'il :dJ clear zone 

1 ltJ;J 1 'W ~1;l ~ 1'W 1'W1!'U'flViI~ V~ VV tJ !;Y1;l1 tJ 1'UiJ'W lJ1I~'W ~ 1'W 1'W / 25 

" isolates ('l1 ~V~~l~'WIJJV{19f'W ~'UV;JI!'lJ 'flYi I~ tJ'Vl;J tilJ ~) 
QQ Q 'lI \II'lI

4.3 fl11'Vi1'1'llIl'lJfl't1I1't1't1(;f1'1':)fl1~!~ (Acid producer bacteria) 

\9111'ilt!'U 1~tJ1~V1til':i Standard plate count agar + O.5%CaC03 V11f111'V1~1;lV;J 
" ,

I d CLI 3J ~ .::t ~ 1IJ<j).:::1 '1 '1 d 

1'b''Wl~V1f1'U'\JV 3.1 I'b'V'V1!;ylm1tl!;Y11;Jm~ !~'il~lJ clear zone 1V'U'l !'fl !1;l'W 

, " 
!!'U'flVil~ tJVi !;y~l;Jm ~ lJ11~'W ~1'W 1'W / 25 isolates (ti~V~~I~'WlJJV{I9f'W~'UV ;J1!'U'flVil~ tJ'Vl;JtilJ~) 
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. .. 	 .. 
5.1 f111f,1 fl'l:l11~tI~ntnfim'l:lfl1fl1H1'Uf111'IJ'l-Hl!,nJ l'UlJ~U~1flrJ 14lJ,uif.,:jfl'U~~U'l-h'UlJ

'II 

~ 	 ~ 

II\9lfl~1~tlhllJlfl1hi fl1~'tihl rin'l 1h1lJ~hJ:l11iJ~~hl6-r'lJtJ1h1lJ 1\9l(J~lJl91mn'! mci'1flhllJhlfl ~tJ]lJ 'iJ~1~nCl1 
~ . . 

I'i~ll~ 10 - 170 hll'Vi (l~~(J 85 hl1Yi) 1\9l(JYi~lJl91mY1h1111t1j'iJ~1~nm1h1'lf1~ 61-120 hl1YiI'i~ll~\9l~1h1 
.. 	 ~ 

~tJYi 1 ri1h1lfl'l:J\9l~mYiI~hI~lJl91fl'titl~~11mci'1flhllJl~tJ11~hI'iJ~1~nmtl~1h1'lf1~ 27 - 185 hIlYi 
~ 	 ~ 

(m~(J 76 hIlYi) 1\9l(J~~lJl91flri1h1111t1j'iJ~1~nCl11h1Glh~ 31-90 hl1Yi llCl~~1J191fl'titl~~11mci'1mJlJ 

Ulh1ij~'iJ~'~nCl11h1 Glh~ 5 -170 hIlYi (m~(J 71 hl1Yi) 1\9l(J~~lJl91flri1h11m1;'iJ~1~l1mtl~1h1'lh~ 61­
u ~ 

90 hl1Yi 

D 1\Jii, tUU 

25 
;:I

GG 
;;::/; 

;l 20
r­

";l 
'? 


"l3i 


's: 15 
;;::/; 
;l 
G: 

It"'" 10\~ • U~"iU'fii:U 
owr­

1= 

;l 5I"" 
;l 
r­
.~ 

0-30 31-60 61-9091-120 	 121- 151- 181­
150 180 210 

"1l1\1t1 in"h.lfl1'i"1J'Uii:/ \1'1h'U:lJGalJ ('U1'H) 

. ~ 

~1h11h1~1{lJ 1flhllJYiri~tJ1h1lJ~'lJ1h1'lf1~l1m~1~'1 tl hi 

• ~ ~ dJ 
1\9lm~~ (J 1hi fl1 ~ 'tihl ri ~tJ 1h1lJ ~'lJlJl iJ~fI'hl6-r'lJ tJ 1h1lJ 1ml\~ (J~ tlhI;{ tl tl ~':i ~ 11 11~ 71-85 hIlYi Clf ~ fl1 mll~ (J~

~ ~ . 	 ~. 

tl'lJl1mYilfl'l:J\91~ m 1 hI 'l.h~IVlfl' Mali (Bamako) 1~1hi fl1~'tihlri~tJ 1h1lJ'iJ1m~1{lJ1tJ'ti1(JYi\9lm\9l1'l'1(J1~ 
I 	 I3J iJ 

fitlhl'li'ul-lh1 mj(J ll~~11~1~ 1'i~I~lJ'il~ 1~nmhllhl 150-180 hl1Yi( BonfohllCl~flW~ ,2003) 'I'i~iJli1tl~ 'iJ 1fl 
'JJ 

~lJl91flri1h1111 t1j'ti tl~ ~11 m ci'11'lhllJ ll~ Cl~ ll11 ~ 'iJ~1~':i ~ 'lJ'lJ1hi fl1~ 'ti hi ri -:JtJ 1hllJ ~'lJ I'M jj tl hi '1 tlhl ;{ tl:IJflhl 
~ 	 • 'JJ 

fl Cl1-:J <iJ'lJ ~ f:1 fl ~ ~ 'lJ ~ II 1':i 111 ':i 1lJ il~ '\.J 1hill ~ 'lJ 'iJ 1 fll fl 'l:J \91 ~ fl ~ II ~1 '\.J llJ 1 ri ~ Yi fl'hl6 -r'lJ '\.J 1hill Yi 11,rIiY (J
~ 
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'j) I iJ • 'j) 

'11 m tJfl\nl1111'vi'eJ \IIiYm1 ('1 n eJ~h14 114 fl11 'D:;; ~J 1tJ 114 lJ ~hJlJ 1'11'nJ1'11,r flll c1'11'Yl 'j 1lJ tll-J ItteJDlJ!'tll t1\II ~'U 
.& '3J (1"1 c:S : Q dc:S d v
91\1m~'I1fl'jtw ! fl14lJlJ 'j :;;'U'U fll'j 'j 1'U 'j 1lJUl14lJ 1'l'U'Yl1'l fl'D:;;oM1 tJ('1I'l!d('111 14 fll'j 'lJ14 ri \ltJ 

'jJ 

114lJ ~'U 111'-«14('1 \I 

~'D:;;~ r-w ~~eJfl twm~ 'D i1l-J 'Yl ~ v'UeJ\ltJ 1l-J lJ 1l-J t1\I 'j 1lJ l-J lJ. . " 

" 
l.i 1'k! lJ 

" , , 

~('1 fll'j (91 'j 1 'Dfltw m~'Yl1\1 'D('19h1'YltJ1'IJ eJ\ltJ 114lJ~'U-Vl'Vh {lJ lfl'hl(91 'j fl'j ('DI'lI~'U ~1eJ ~l\1Yi 1 ) . . . 
iJ $I I , 

~'U 11 Il 'U flYi l~ tJl1\I'I1lJ I'll 14 tJ 114 lJ ~'U 'IJ eJ \I Ifl'hl (91 'j fl'j -Vll ~ 14 ~m~fl ~'11 fl'j rul fl 14 mJ'l 14tJ \I 'D:;;~ ~ w'h fl11 

~'I1fl'jrulfl14lJ~fl~eJ\lIll'i\l ~eJiJ~leJ~l14oM1\1 3.0 x 10
3 

- 9.5 X 10
5 

CFU/ml Il'lm~~tJ'l.h:;;mtw 4.78 x 
" 

4 & 19 CI" d 0 9 'jJ : ~ '3J d

10 CFU/ml 91\1eJtJ !l-Jlfltwcy)m(91'j'iT114'lJeJ\I~lJeJ.!I('1:;;fl'j:;;'Yl'j1\1~11i1'jtw~'IJ 'Ylfll'l1141'l !'I1Ul14lJl'l'U(91eJ\llJ
OJ" • 

" 
!!'Ufl-n l~ tJl1\I'I1lJ 1'l1ti I n14 400,000 CFU/ m I (fl'j ~'Yl 'j 1\1 ~11i 1'j Ul "!'IJ 2522, fl'j ~'Yl 'Jd \I ~(91 ~1'11 fl'j 'jlJ 2530) 

ri114J114lJ~'U~ \ll~'U 'D1flO\lWJ'lJ eJ\llfl'hlm fl'j~1'l1{lJ'lJeJ\I ~m~fl~'I1 fl'j rul flW..l'r\lJ11~14 'D~~'U!!'UflYil~ tJ 

4 7 6J\I'I1lJl'leJ~l14oM1\1 2.0 x 10 - 9.0 X 10 CFU Imlll'lm~~tJ 2.95 x 10 CFU/m l ~\lU1l-J1l-J~\lfl11~1 
" " 

m(91'j 'iT114~~lJeJ .!l('1:;; fl'j ~'Yl 'j 1\1~11i 1'j tw ~'IJ fl1'11l-J I'll ~ loMl-J l~ tJ1tl1J ~'11 fl'jrul fll-JlJl-J fl'J'l.J'iTlJ ~iJ U1141l-J ~ \I 
~ q 0.:1 '\r 

" 3 7fl11~lm(91'j'iT114loM14l~tJ1tll-J flci11~eJ 'D:;;~!l'Ufl-nl~tJl1\1'11lJl'leJcil14oM1\1 7.3 x 10 _ 2.4 X 10 CFU/ml 
~ OJ 

, " 
Il'lm~~tJ 1.20 x10

6 
CFU/ml !l~~cJ\lij~Wl1fl11'IJeJ\I~'I1fl'jrul\1tJ11~l-J!~m!eJtJ eJ~l\11'j~(911lJ'tJ~lJ1tw 

'j) I iI I , 

6
!!'Ufl.y] l~ tJl1\I'I1lJ I'l.y]~ 'U 'D ~1 fl c1'1 AtJ\I tl'U 114 tJ 114 lJ ~ 'U 'IJ eJ \I'tJ 'j:;; 1'Yl fl'm 1m95 tJ.y] ij ~ 1 m ~ m'l'l1 tl'U 12 x 10

CFU/ml (Chye !!('1~fltw~2004) ~\I!!~I'l\ll14~'tJ~ 2 

7 

s 6 
v!!: 
v:;:: 5 
~ 

5 4 
;:I 

r> 
 3 
~ 

0"" 2 on 
:: 1 

0 
'16'1 1 '16'12 '16'13 '16'14 "16'15 

Dl\11hulu 
.u~"itl~~ 

Dlhu:U\I 

, "" 
fll'j 1'tJ~tJ14!! 'tJ('1\1U114 114!l'Ufl-Vll~ tJl1\1'11lJl'lll-JtJ 114lJ~'Ullbl:;;14lJ~lm'DeJ 1 'jci' tw ~I'l 
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I 

.:::1 .:1 -: Q a'QJ: Q d (L.I 1..::1 I -: Q 

f1illfll 'Vm'UfI'YmV"tJtl ·nJ11.aJ~'U ill ffhW'j'Uhl1h1lJ~'U('il~lfl'U\911tlVH'Yl 2 ) fltllH'Yl'W1h1lJ~'U. '" . 
jI jI I I jI 

'j1lJtl'W 'V'l'U':h~l'W 1h1U'UfI.y)A~ mY'l'\1lJ~ 1hll11h1lJ~'U l~vQ~v'il :dj~1h11h1A~lJ~'l~hI fl11\91tlhlA~'U19l1tl~N 
'" 

~ 'vh{lJl'W'Ylfl~'\1mul1f1h1lJ ~'lU~~'llh1'jtJ~ 2 l~v~'\1milllf1'WlJhlmtJi1lJ'il~'V'l'UH'UfI.yh~v ill 'il~i''U 
ct q,J ,£0 q 

4 7 5
t11l!lJ tl~1h!'Jf1'l 2.0 x 10 - 3.9 X 10 CFU/ml (m~v 8.8 x 10 CFU/ml) ri1'W"tJtl'l~'\1milllf1'WlJ 

'" iI jI 'JI 

1'llh~hI'il~'V'l'UU'UfI.y)A~vlh1tJ1'WlJ~'U ill 'il~i''UtJ1'WlJtl~1h!'Jf1'l 8.0 x 10 4 - 9 .8 x 10
7 

CFU/ml (m~v. '" 
~ ~ 

2.78 x 1 06CFU/mi ) H~~ ~'\1 milll f1'WlJDl'WD'l'il~'V'l'UU'UfI.y)A~ v1'W tJ1h1lJ~'U ill 'il~i''UtJ1h1lJ tl~l 'W'Ih'l. '" 
, " 3 5 .d 4 

5.3 x 10 - 9.5 x10 CFU/ml (m~v 6.99 x 10 CFU/ml) fl1'j.y)U'UfI.y)l~vlh1tJ1'WlJ~'U ill 'il~i'1J• 
jI I ,jI jI 

tJ1'WlJlJ ~1h1 1'W ~ 'lfl11 'il~ln'U 19l1tl~1'l.y)vh {lJ U~~'l11U'U f1.y)A~ vri1h1 1 mU.y)tJ lH~ tll! ~'l1 hltJ1h1lJ~'U 
'" • u

" ". 
A'I1 ri llJ ~11J1'j tltJ i'm111rrA.u1tl'U ~ fIl'V'l U1~ ~tlWA ~ ~1otitJ1'W lJ ~'U 1hi fll 'j HJJ 'l19l1A~lJ~ 1'W 1'W I~ U~~ 

fll'j~ ~1'W 1'WU 'UfI.y)A~ VA~lJ ~'WA~ fltJelVnA~tl'l'il1flH'UfI.y)A~ Vri1h1 1'\1 tYV'l tlQ! 'W'lh'ltJ i''U19l1 (lag phase) 

9 3J 3J QJ Y 9 I l!J d 310 .:s.:::1,,: ~ ~I 4 

~ '\1 A"tJ1fl'U ~ fIl'V'l U1~ ~ tllJ U ~ ~ tl1'l11 'j ~ '\1lJ mJl'l !':i fl \911lJ HlJ 'il1'W 1'W H'UfI'Yl AHI ~ hi hi 1h1lJ~'U 'il~A'V'llJ "tJ'W 

" .
H~~1'W1'WH'lJfI.y)A~V1hltJ1'WlJ~'lJ"tJtl'l~'I1 milllf1h1lJDl'WD'lnV'ltlQ!hlAflill cn.y) l~lJ 1\91 'j~ ll! 'Utl'l~lJtl.H~~ 

m~'Yl'j1'l~1'Iinill~~'U(m~'Yln'l~1'linUI~'U 2522, m~'Yl'j1'ltl\91~1'\1m'jlJ 2530). . . 
I 31 jI jI jI 

fl1'j A~lJ ~hI 'U tl'l ~ 1h1 1'W AA 'lJfI.y) A~ VVl'l'\1lJ~1hi tJ1h1lJ~'lJ ill 'il~ i''UtJ1h1lJ 'il~ III A~hI ~~ri1l! 1~ V\91'j 'I. 
I jI iJ jI jI 

tl'lJ 'j~ v~ nm.y)lotil 'W fll'j 'U 'W ri 'ltJ1'W lJ ~'lJ 'ill floW 1 {lJlJ 1 V'lffl! 6 i''lJ l11 'W lJ ~'U 1hi 'Yl fl ~'\1 m illlfl 'W lJ Vl'l lJ til 'il'" . 
I , t I jI jI 

I'd tl'l 'ill flmh')tJ'\1 m fJtl ~1'l.y) An v1.utl 'I tl'lJ fll 'j Av:; lJ ~hI 'U tl 'I H'lJ f1.y) A~ V1hi tJ1h1 lJ ~ 'U A91h1 'I1iJ ~ 'U tl'l H'lJ f1.y) A~ tJ 

c!:l: 9: dJ 9 QJQJ~iJ ~ :d 

'YltJWlJ tl'W ~ 'I !'W l! 1'W lJ C)i 'I 'il~lJfl11lJ ~llJ 1'j (;'1 ~ 'W fll 'jtJ 'j'lJ \911A'V'l tll 'I1~1'j tllm 'j H~~Mll'V'l U 1~ ~ tllJ 1'W 'W 1'W lJ 
jI jI I jI 

I~U\91fl~l'ltl'W 'Ul'l'l1iJ~tl1'il~r1'l~1'jV'lJV'lA,:j!tlDhI ~1'W1h1 somatic cell lh1tJ1h1lJ~'lJU~~~oW1{lJ'il~ 
jI, jI I 

U\91 fl~l'ltl'W 'j 1lJ Vl'I ~1 'j AfllJ ~1 'I ~.y) tll'illJ fll'j \91 flfl1'1 tl~lhi tJ1h1lJ ~'lJ1hi 'j~ ~'lJ.y)\91'j 1 'il~tl'lJ III I~ 
'" , " 

f.)illfll'V'l 'Utl'l ~ ti'W'Vl~ 61'WG'l'Utl'l~hl6'j 1lJ'WlJ(~mn'U19l1tl ~1'l'Vi 3)'U tl'l ~'11 milllf1'WlJVl'l~llJUl1 'I 
I ,'j/ • 

'il~lJtJ~lJ1illH'lJfI'ViA~Vl~vm~v~ 'lfl11f11m ~tJ lh1tJ1'WlJ~'lJ'Utl'lAflEl\91'j m r1tlhlA'Yl 'j 1lJ tlhl ~'lH~~'l1 'W 'jtJ'Vi
'" '" 

Q.I a' rI Q.I ~ ~ rI 9J -dl 
2 l~tJlh1tl'l'WlJ'j1lJ'Utl'l~'\1mill lf1h1lJhlfI'jtJl1lJ ~'\1mUllf1'WlJ1'l'W1W'WU~~~'\1mill lf1h1lJ'Ul'W'lJ'l 'il~ 

'V'l'lJU'lJfI'ViA~Vi'l'\1lJ~tl~1h1911'l 3.4 x1 0
5 

- 4.4 x 10
7 

CFU/ml (1~tJm~tJ 2 .22x1 06CFU/ml) ~'llJf11 
'" 

9 31e< ",.d 11]31 11]31' II] c:l 0 e<e< c:l , 
~fl~AfltJ'lfl'lJ'Vl Tonverapongsiri H~~f1ill~(2544) !~'j1tJ'l1h1!1 tlV1'l !'jfl\911lJ'il1h11h1H'lJfI'YlA'jVfl~'lm1 

jI I jI • 

'il~ i''lJ tJ nllJ~'lJ ('il~An'U 19l1tl ~1'l'Vi 2) A'Vl V'lA~ mYtl VA'Vi l'Whi AlJtl 'l'il1 fllJ fll 'j 1 otifl11lJ A~hI h.J fll 'jfl1'lJfllJ. . .

." . 

tJ~lJ1illU'lJfI'ViA~ v '1'111 rrfll 'j IV:;lJ 'Utl'l H'lJ f1.y) A~ VVl'l'\1lJ~l~ 'W I tJ tl ~1'loti1~ tJ m lh1 ~'\1 m illl 1'1 hi lJD1'W ti'l.y)lJ 

U'W 11tJlJ 'Utl 'lH 'UfI'Vi A~ tJ ~ 'I ~hI 1J1 fl ~ 'I tll'il A~ 'W ~~ 1J1 'ill m ~ 'lJ'lJ fll 'j,)~ fll 'j G'l hi lJ 'j 1lJ tll 'il 'il~ V'llll~'V'l tl 
'" . " . 

U~ ~dj tltJ1tJ1 hi lJ ~ 'lJ itJ ~1'W m ~ 'U 1 hi fll 'j 'V'l1 ~ A'il tll 'j ci' ('il• ~ An 'U I9l1 mh'l'Vi 4 ) 'V'l 'lJ 11 ~1hi 1'W H'U 1'1 'Vi A~ tJ 
jI jI jI • 

Vl'l'l1lJ~1'WtJ1'WlJ'V'l1~A'iltll'jci''Utl'lVl'l 3 ~'\1mill'il ~ ~~~'lA'\1~m.h~lJ1ill 1 !'W 3 'Utl'l~1h11'W.y)'V'l'U!hI 
" . " 

tJ1'WlJ~'U ~'1U~~'1!hI~ tJ'Vi 2 1~ VH'lJfI'ViA~ VVl'l'\1lJ ~1hlhIm~lm'iltll 'j ci''Utl'l~'\1milllf1h1lJD1'WD'l'il~ 

'V'l'UH'UfI'ViI~tJ'\rtltJfl11~fl 2 ~'\1mUr fltl tlci!hl911'l 28 -44 CFU/ml ri1'W~'\1milllf1h1lJhlmtJ~lJU~~'" ~ 

" " ~'\1 m ill 1 f1h1lJ 1'ltJ1 AU hi 'il diII 'lJfI.y) A~ VVl'I '\1lJ~ tl cit 'W '111'11 fl ~A~ tJ'l tlhi fl ri 11fltl 105 -210 C FU/m I H~ ~ 
OJ 
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v , v 

'Vl-:) LYllJll '11-:) 'il~ rJ QhHflw' enlJl\9l'J ~ 1'W 'UrJ-:) tYlJ rJ.ll ~ ~ m ~Vl'J 1-:) tYl'li 1'J W, L'!'U ~ r'hl1U ~1li1.1 l~J lJVlltY 1'il rJ 1'J cU 
, v 

~Hl'Wm~iJ1Ufll'J1r'!lj "l vlrJ-:)lJlliJfl~l~tJ'Vl-:)l1lJ~111lf1U 10,000 CFU/ml (m~'Vl'Jl-:)tYl'lil'Jw',,!'U 2522, 

m~'Vl'Jl-:)~l'ltYll1m'JlJ 2530) 
v v , 

rilU ~1'W 1'W 'U rJ -:) IIiJfl~ 1~ tJ'Vl-:) l1lJ ~ 'I 'W'\.J 1'W lJVll tY 1'ilrJ 1 'J cU~1niJ 111'W lirJ -:)lniJ N i1I'lflw, en ('il~lniJ• 
IVll~th-:)~ 5 ) ll~ ~UlJ VlltY1'il ~ h cU~'U ltJl'lllJflU filfliJ~ ri -:) 1lim-:) 1H!~ tJ'W (~~lniJlVll~~l-:)~ 6) VliJ';il 

'j/. , • 

~l'Wl'W 111111'l fl~ 1-:) 'ill fl hJ1.1 1'W lJVll m 'il~ 1 'JcU~ Hl'W m~iJ 1'W fll'J 111 11 "l 11 ~~~lVl-:) Hl'W m~iJ1U fll'J Ni11'l 
'j.I 31 I ". I 

r1-:)ihiJ~-:)'illfl'WlJVlltY1'ilrJ 1 'JcUll1cilu'W!niJ H~~w'l1 fllJl'll ih ~lJlw' 4 ~-:)f1Wl1~l~tJtY II ~~ 'J~tJ~nmf1l'J 
• <u 

'JI 'j/ 'j) I 

1niJnil'-:)111'WlU 1VitJ-:) 1- 21'W l'VllU'W ~-:)iJU~lUl'WlliJfl~l~tJr1-:)l1lJ~1uulJVllm'il~1'JcU~lniJ w, 'il~• 
v , 

1niJlVll~~1-:)~-:)flcil1 ~-:)1 fl"'l~ tJ-:) fl'W flci 11flrJ ~lU lUll iJfl~l~ tJr1-:)l1lJ~1U UlJVllm'il~1 'JcU~lniJ1U li~-:) 
cl C> """ ci w w '" '1 C\ "1"I '1'lfliJN~l'lflw'CY] ll~~'Vl'Jl'Wflll1'J~ tH1'JtJ'W 'U~-:)tYl1mw' fl'WlJUmlJ;YlJ'il~M U'l$l-:) 150" 210 CFU/ml

~ <u 

v 

1l~~210 - 400 CFU/ml 1'l1lJ~1~iJ 'U~-:)tYl1mill1flulJl-:)'Lh(j'W'il~~~1U'I11-:) 182 - 210 CFU/ml ll~~ 
<u 

134 - 560CFU/mi 1'l1lJ~1~iJ U~~'U~-:)tYl1mill1flUlJ-U1UlJ-:)'il~VliJ1U'I11-:) 52 - 70 CFU/ml 1l~~62-

145 CFU/ml 1'l1lJ~1~iJ ~-:)nil'-:)~Q1Ulflw,enlJll'l'J ~lU 'U~-:)tYlJ~.ll ~~m~'Vl'J l-:)bYl'lil'J w, "!'U ~ r'hl1U~1li 
v, v 

1.1 lUlJVlltY1'il ~1 'J cU~ ~111 t.JltJ\9lllJ flU fi 1 vlrJ-:)lJ lliJfl~ l~ tJr1-:) l1lJ ~ 1111f1U 50,000 CFU/ml (m ~ 'Vl 'J 1-:) 

tYl'lil'Jw'L'!'U 2522, m~'Vl'Jl-:)~l'lbYll1m'JlJ 2530) 
,v , 

1W~~ t.Jl~-:)lfll9lfl ~ ~lU lUl1iJfl~1~ tJr1-:)l1lJ ~1U'LJlJVllm'il~ 1 'J cU'U~ -:) bY 11 f1'J unfI'WlJ-UlUlJ-:)ljj~ 
d ifj31 ~ I ') d d 131 :% 0 Q.I & '3J ~ : 1I1 ~31 I ~ 

lfliJ bl U~~'VltY-:) tH1'JtJUlJltUl UlJtY-:)'UU\9lllJm~iJ C]1-:)mlf1iJU1UlJVllm'il~ b'JC]1 bl'L1lUmlU UlJm'il 
<u 

'j/ 'j/, 'j/ 

iitJ qJl1l'il 1 m1iJfI~1~ tJ 1~!~1 fl ';hflfl 2 tYl1 mill 'Vl-:).u ~ l'il1iJ~-:) 'ill fl 1 'W1.1 lU lJ'U~ -:)tYl1 m ill1 flUlJ-U lUlJ-:)ii 
, ,v 

llU 1 hJ'lJ'U~-:)~lU lUlliJfl'Vil~ tJ~'VlU f~'W 1VllJtY -:)~UlJlflfl ';hflfltY~-:)tYl1 mill 
<u 

v, , 

~lU l'Wll iJ fI'Vi l~ tJ 1fI ilvl ~{lJ 1 U IVll ~ ~l-:) 1.1 l'WlJ~iJ!niJ 'Vi vll{mf1fm 'J m ('il~! niJlVll~ ~l-:)~. 
v , 

I) VliJ11 1u1.1 lUlJ~iJ'lJ~-:)tYl1mill1 flUlJ-U1UlJ-:)'il~VliJlliJfl~!~ tJ 1 flilvl ~{lJ~ ~1U 'J ~~iJ ~l fl11tYl1 mill1f1 
'" 

UlJ~U "l fl~VliJ'lU'I11-:) 0-70 CFUI mI1~tJ!'R.~tJ 35 CFUI ml rilU'U~-:)tYlJl9$fl 
v , 

tYl1milllf1ulJumUtITlJll~~tYl1mUnflUlJl-:)t.Jl!V'Lj'il~iifil~~n1111-:) 0-1.5 xl0
5 CFU/mll~m'R.~tJ 7.5 

~ ~ 

4 4 1 d 2 0 Q.I .:9 I dlfl <jI

10 CFU/ml ll~~ 0 -7.4 x10 CFU/ml ~tJm~tJ 2,72xI0 CFU/ml 1'l1lJm~iJ C]1-:)fll'Vl t~'il~ 
'jJ , • 'V 

1 fl"'!~ tJ-:) fliJ 'IU t.J 1U lJ~ iJ 'U ~ -:)U 'J ~ l'Vl f1'lJ 11 ~ l~ tJ !l~ 'il ~ I'll fl11 ~VliJ 1U 1.1 1'W lJ ~iJ 'U ~ -:)! f1l ~ Balca ric (Soler 

and Ponsell, 1995, Chye ll~~flw'~, 2004) ~-:)lltY~-:)1u~u'Vi 3 
'j/ 'jJ I. v 

rilU~lU1UlliJfI~!~tJ lf1ilvl~{lJ li!t.J1UlJ~iJ W, ~~~iJt.Jl'WlJ~iJ (~~!niJlVll~~l-:)'Vi 2) 'il~lVllJ~-:):UU 
iI I 'jJ. 

fl11 1 'Wt.J 1UlJ~iJ 'U W, ~ ~ ~'Vivll{mmJ\9l 'J m !'I1Ul~tJl fliJ ~lU 1 UlliJfl'Vi 1~ tJr1-:) l1lJ ~ ~-:)ll bY~-:) hJ 'JUY; 3 1~ tJ 
<u '" v , 

bYl1milllf1ulJl-:)t.Jl!(j'W'il~VliJlJlflfl11flfl2 tYl1mill ~~VliJ1U'I11-:) 2.0 x 10 
2 

- 2.7 x 10
4 

CFU/ml (!'R.~tJ 2 

x 

http:U~-:)tYlJ~.ll
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3 	 ' "'') 'jJ dl 'jJ' d '" '" 9' 2
.32 x 10 CFU/ml) ~'1"nH'I''YIfl'HU AflhllJ'lJ1h11J'I'il::;'W'lJhleJtlfl11eJfllHl'l'ff'YImru fleJ'W1J !hI'l51'1 0 - 2.80 x 10 

CFU/ml (LQ~tI 1.4 x 10 
2 

CFU/ml) 1l"~'ff'YImw1f1h1lJhlfl'J'l.J~lJ'il~'W'lJ1h1'lh'l 0 - 2 .5 x 1 04CFU/mi (m~tI 

1.25 x 10 
3 

CFU/ml) 

3000 ,.-----------··- l 
2500 


2000 

;I 
r 
;I 1500 
r 

'(I' 

1000 


500 


-
I 

I 0 "t\J"hLrJ'W 

-------1 
1 

• 'WA'll.l!jlJ 

o iil'W1j\J
--- --_. _-----j 

o -t-L----1 --r->---=-,-.c--........'l..----.-----r----I 

-- ~---------~ 

, . 	 "l.un 3. 	 fll'J ltl~ tlhI IIt1" 'I ~ 1h1 1h111'IJflViI1 tl 1fl i)vJ eJ{lJ1 hltJ 1h1lJ~'IJ UI ~~~ 1'1 '1 'tJ eJ '1'ff'YI m w 

1f1h1lJ'ff1lJll'l1'1 

rl1'Y1 f'IJ II 'IJ flVi 11 tl1 fI i)vJ eJ {lJ 'tJ eJ '1tJ 
~ 

1h1lJ ~'IJ 1hi 5'1 'J 1lJ hi lJ 'tJ eJ '1ffhl uf'IJ tJ 
~ 

1hi lJ 'V~'IJ 111hi 'Vl fl" 	 . 
~ , ~ 

'ff'l1 mw1flhI lJ 'il~~ IIhi 11UlJ ,,' 'I fl111 '\.j tJ 1h1lJ ~'IJ 'lJeJ'IlfllJ IPl 'J m rleJhI Vi 'il~ 1'Vl 'J 1lJflhl hwtJ 1h1lJ ~'IJ1hi 5'1 
" 

'J1lJ'\.jlJ'tJeJ'I'ff'YImwi'l'\.hvhl'il~'W'IJ 1f1i)vJeJ{lJlJlflfl11bl''YImW~hI ;ieJ 'W'lJ1h1'lh'l 3.4 x1 0
3
-1.14 x 10 

4 

') d 3 
CFU/ml (!~tlLQ"tI 7,2 x10 CFU/ml ) 

D'I'il~'W'lJ1h1'lh'l 1.2 x10
3
-6.4x10

3
CFU/ml (1~tIl'Q~tl3.8x103CFU/ml) II"~ 4.0-210CFU/ml (1~tlLQ~tI 

107 CFU/ml) 1Pl1lJiiWl'IJ ~'1'l.J~lJ1ru 1f1i)vJeJ{lJ~'W'lJrl'ildjllhl1 hYlJlvtlJ~'\.Jl'lihll~tl1n'IJ~1h11h1 

, ~ I , 

[,WeJ'I 'il1fllll '\.J!~eJV1 ill'Vlhlm1lJ~eJhlVi 1oli1hi fll'J 'W 11:1'1 'ileJ 1'J cU 

rl1'Y1 f'IJ E. coli 1hlJ1h1lJ~'IJ~'11~'lJ1911eJV1'1~ vJ 1{lJIfllJ \PI 'J fln!hi 'il~'W'IJ ~1h1 1h1UtltllJlfl 

1l"~'W'IJ eJV hJ ~vJ1{lJ fl ri 11;i eJ 1mil hllJ ~'IJ 'tJ eJ'I'i:1''YI m wiflhl lJ,J1h1 D'I 'i:1''YI m wiflhl lJhlmtl '\ilJ II"~ " 	 ~ 
~ . 

'i:1''YImW1flhllJi'ltJ1IvhI'il::;'W'lJeJv1h1'lh'l 0 -21 CFUI ml (1~tlm~l'J 10 CFU/ml 'W'IJ 4 vJ1{lJ'il1fl 47 
" 

'" 3 ') d 3 	 "':;: '" vJ1'JlJ), 0- 4.9 x 10 CFU/ml( !~tIl'Q"tI 2.45 x10 CFU/ml 'W'lJ7 vJ1'JlJ'il1fl'Vl'l'YIlJ~77'V'h'JlJ) ll"~ 0 

CFU/ml ( hJ'W'lJ1h161 vJ1{lJ) \PI1lJm~'IJ 1l"~lrleJtJ1J1'\.jlJ~'lJlJ1ri'l~ffhlUf'IJJ1h1lJ ('il~I~'IJ" . 
: Q 	 ~& 'j) ~ ~:~~lfI' 

1911eJV1'1Vi 2) 'W'lJ11~1h11h1 E. coli lh1h11h1lJ~'IJ'il~I'WlJ'tJhltlflnhl'ff'YImru iflhllJ 1 'I hi 1WhlC)f'l !lJ'W'IJ E. 
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~ , 

coli h..ll.'h'Wll~hJ'U eJ'l'VJflvh{llYitfhJvl 1eJV1'llJllPl':i 1 11 ~hrd\H1'11 m ru1 fl'Wll'W m1l5111 l1~VI'IJ1 'W'lh'l 0­

6.5 x10 3 CFU/ml eJV1'lI':inIPl111 '1,'h{mh'Wlm1i11~1Pl':i111IliVl'IJ t'lf'WI~tnn'IJ~11mru1fl'W1l1l1'W~'l~ 

vh 1mh'W1 '11 ill nlPl:i 1 11lli VI'IJ t'lf'W n'W U~ nli'IJ l'lVh{ll~ V'l IPl ':i 1 11 VI 'IJ ~ 'l11 ~ eJ rh ~1111'l 0 - 65 CFU/m I 
u ~ 

~ , ~ 

l11l11't91eJ 1I'l.J-:Jvl1t~1l ~ 1'W 1'W~'W 
~ ". , 

f:Y111f'IJ E. coli 'UeJ'ltJ1'Wll~'lJl'W\;)-:J':i111'Wll'UeJ'lfl''Wvf'IJtJ1'W1l (11~Hn'IJvl1eJV1'lYi 3) VI'IJ 11 
~ q 

1'Wi'lfl~11mru1fl'Wll 1Pl':i111IliVl'IJ tJflti'W~11mru1fl'W1l1l1'W~'l~'l11~VI'IJ 0-4 CFU/ml (m~tJ l.25 
q 

" , 
f:Y111 f'IJtJ 1'W 11 Vi ~1'W fll ':iVl1m 11 eJ l':i CJ1U ~1 II"~ 'W 11 Vl1~ 

Ii) '" d cl 1i)"'9 ", cl "" '" '" d I 9"'1 d ",,,, "'1 Ii) I

tl1eJ !':i9illVHfl'IJ n b'W11eJ'ltfl'IJ~'mlPlflWCVl U"~'VI~'l!11 ':i'lt':itJ'WU"~':i1'Wm'UeJ'l'VIfl~11mW fl'Wll 1Pl':i1'U !ll 
q 

VI'IJ E. coli t~eJ'l111m~~H4eJ~ lli'VI 'WflJ 111 ~eJ'W~l ~l 'W fl1':iVl1~t'U eJ 1':iCJ1 ~'lJ'W'WllVl1~t'UeJ1':iCJ1'UeJ'l 

" ~11m ru1 fl'Wll Yl'l ~111 uri 'l ~ 'lli fl Wfl1 VI 'VI H 11";1 i'VI rn eJ VIII tflW cr111 11Pl ':i 111 'W 'U eJ'l ~ll eJ.H" ~ m ~ 'VI ':i 1 
q q <u .u 

IV 0 d oCt , '1J 
5.2.3 ~t1 fIl1~11'il'W'lJm'W1'W!!'lJfI'YI11I'Jflt111'YI'W';H)'W (Thermoduric bacterial count) • 

, 'j) I • 

f:Y111 f'IJu'IJ I'1ViI~ tJfl~llVi'VI'W ~eJ 'W 1'WtJ 1'W 11 ~'IJ tlJ eJln'IJ vl1 eJ V1-:J Yi 'Vh 1mflfJIPl ':i m (~~tn'IJ 
" . 

vl';WV1-:JVi 1) VI'lJ11tJ1'Wll~'IJ'UeJ'l~11mul1fl'W1l1l1'W~'l11~li~1'W1~j~'hfl11flfl 2 ~11mru fl~11~eJ eJV 
'" 

1'W'lf1'l 1- 91 CFU/ml (m ~tJ 45 CFU/ml ) ri1'W~11mru1fl'W'W'Wm1lS111'U~VI'lJl'W'lf1'l 0 - 220 CFU/ml 

.c:! tI Q../ ': d '9 I 3 3 d J 
(m"tJ 110 CFU/ml) 'lJeJ'l~11mW 1fl'W1l1'l'W1tJ'WeJtJ !'W'lf1'l 1 x10 - 2.4 x10 CFU/ml (m"tJ l. 7x10 

'" 
CFU/m I ) ~ 'l ~ 1'U~ ~1fl11~ VI 'IJ 1 m.f1 'W 11 ~'IJ 'lJeJ'l 11 ':i ~t 'VI fl'lJl t" It}; tJu" ~1 'W ~f1'W 11 ~'IJ 'U eJ 'llfll ~ Balca ric 

(Soler and Ponsell, 1995, Chye U"~flW~. 2004) 

: ~ d Q.I 1 QI -: d QJ I d .::::so:::::! <j}.c:1 .:; I 0 

'W l'Wll ~'lJ1fl'IJ1Pl1eJ tJl'l W ~~ ':i'IJ 'W l'Wll (~~ fl'IJ1Pl1eJ tJl 'l'VI 2) lJlm 1 'UU 'IJ fl 'VII ':i tJ'VI'W ':i eJ ~j eJ flfl H VI'IJ 11111'W 1'W 

H'lJflVil~tJfl~1l'VI'W~eJ'Wlill'W1 hj'JJl1~~'l~'Wt~'W 1 - 200 CFU/ml(m~tJ 100 CFU/ml) 1'W~11mru1fl'Wll 
q '" 

, ~ 

CFU/ml(m~tJ 4.05X1 0
2 

CFU/ml)l 'W ~11mru1mjll-r'ltJ11~'W 
, 'j) 'j) I 

~1l'IJ ':i ru IlJ eJ 1~nm 1'W fll ':i 'U'W ri'l tJ njll~'IJ 11 1V'l fl''W Vf'IJtJ 1'W mil 'W nm'W 1'W l11l11'u'IJ flYi t~ tJVi 'VI ~j ~eJ 'W 
'" '" , , " 

~llJlHIt 'U ~'illl~ll ~ 1'W 1'W lJl flfl11t~1l tHl~tlJ eJI'VItJ 1'W 1l~'IJ" 'll 'W ti'l ':i 111~jllU" ~,,~ eJ W'11 flill 'W fll':i In'IJ'' 'l 
u • '" 

" " " 
llilfl'W 8 eJ'lfl'l t9i" tt}; tJ ~ VI 'IJ 11 '11 1'W 11 ~'IJ 1'W ti'l t n'IJ ':i 1 'IJ ':i 111 '11 1'W 11 'I!'W 'U ~ li U'IJ fl Vi t~ tJ'VI 'W ~eJ'W"~" 'l 

• 'j) iJ 'j) 'j) v 

t~ flU eJ tJ tJ fll i'W ~11 fl ':i un fl'W 'JJ'W fl ':i 11 S1'JJ l1~li ~ 1'W 1'Wl~1l~'W t~ fl UeJ tJ Yl'lU ~'W eJ ~n 'IJ '11 l~jll~'IJ 'UeJ 'l 

1fl'EI IPl ':i m ri1 'W 1 '11 ill 11 'U ~li ~1'W 1'WH'IJ flVi t~ tJ'VI 'W ~eJ'W eJ vt!arm ~ eJlJl fl In eJ '11 111 11 'VI ':i 111 fi'W vh111'~ 1'W 1'W 
u '" 

," ~ 


~11mru1fl'Wll 'W m 1Il 'JJ u" ~llJeJtJ I'll l~jll ~'IJ 'U1flti'l':i 111'11 1'W 11 111 ~1'W m ~'IJ 1'W fll':i 
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n''ittl~ lIUtttlil\1'c;i'U1Utt'U~Vi t~lI 
i!1\1u{ilu(Thermod u ric) 

3 
;] 2.5 
1~ 
IS: 

2~ 
;;:J 
:::ii 

;;l 

r 1.5 
;;l 

-r 1.(7 

OJ 
0 0.5....J 

0 

I 
, ... 

( k-
I 

! 
I 

.c: 

r­ _r'" ~~ .. l, I"" 

r­ - r- r-

r­ - r- r-

D 1\)'thuJ'U 

• 'U~';itl!j:U 

D Ih'Uu\) 

~~1 ~~2 ~~3 ~~4 ~~5 ~~6 

"t GI \Ii ui'U dbRUh" 

" 
VfU 11 ~ 1tJ '1 tJ!!1Jfl.yh~ fm rilJ 'Vl tJ r't),W 'il dl ~ ltJ 1 tJ t'1 ~ t'1-:J mil tJ 9f'1-:J 1f1~!~ lJ-:J n\nl-:J , '" 

o'i ,'" '9 ' .,; 0 II) 0'11)" I oj II) v9 v oj
'ffllJ'ff'Vif1'Hli 'fltJlJ f1ml'flfl fllJ btJ'lfl-:J 28-47 CFU/ml !!t'1~!lJfl'W1'\.JlJ~lb1'!'ilfl b'jC)f bU!f11J!1 b'W'Vifl-:J!f11J 

'" 
~r1l9lilill~ 1It'1~bY-:Jl11lMh-:J!~lJ'W'Vi~fl rltJrll ~1J11~1'W'1'W!!1J'flVi!~lJ'Vl'Wrfl'Wl'W'W1J~1b1'!'ilfll'jei' ill 'il~, 

, iJ 'J,J I 

!~1J l'l'1fl ul-:J~h:J"l 'il~ll II 'W '1 hi'mWlJ~tJ!~ mYfl lJ !!~~1lllll9l f1~ 1-:J fltJlJ1f1Umi-:J b1'11J 'ff'Vi mwifltJ 1J Vi 

!~'W!9f'W if !it el -:J 'ill m::; V~!1 t'11 f11 'j! ~1J iJ-:J III 'W 1'W II t'1 ~! ~1J 11~ el ill 'Vi mJ ~ 1 v'11 hif11 'j! vi 1J ~ 1'W '1'W'Uel-:J , '" 

!!1J 'flVi!~ lJf1~lJ ~'Vl tJ r fl tJ !1J 'u 111 el Ul-:J~l"l 

~r1'W'Vl~ u~ll ~t'1 ~fl ~ ill m~ 'Uel -:JJ1'W1J~ rllrlt1! ~fiel f1~1J!!1J 'flVi!~ lJ~ 'ffllJ1 'j tl Uel lJ'ffmlJ hh~tJ 
f1rilJ~'ffllJ1'j tl Ufl lJ'fft'11V I'UiJ'W!! t'1 ~ f1rilJ~ 'ffr1-:J m~IJi' ~ -:I 'il::;v'h1t1mu m~ 'U fl-:lJl'WlJ !11~ lJ'W!!11 t'1-:1!n~, , , 

'" '" '" , 'i" I '" IIJ v5.31. U'Ufl'fU'JI'J't1irnJl'HlU~mn'lUJ !1JWltA!A 

. " . 
'ill f1f11 'l bYlJ !~1J i'fl h ij!!1J 'flVi!~ lJVi !Wf1'illmJ 1'W1J ~1JVi 1~1J 'ill f1~ 1{1J 'Ufl-:J lf1'l:lmm II t'1 ~ 11-:1 'j 11J'W1J 

'Vl-:J'illf1 Aerobic plate count('Ufl 

, 

~~tJ Ui'UJ1'W1J 1It'1~'WlJ~l'ff!'ilel hei' 'illf1Jl'WlJ~!vi-:J~ lb1'!'ilel I'lei', 'WlJ~lb1'!'ilel I'jei'~!~1JHI'Wt1el-:J!~U 
" .:::::.. Q.I ~ Q.I 11] d . I C] 31'1 Q a 9J 9.1 QJ 'JJ 

~t'1I9l.flillC)!l (1 - 2 '1'W) 1It'1~'WlJ~lb1'!'ilel !5C)f'Vl'ff-:J!'Vi bH!5V'W'Vi5fl51'W'fl1 

5.2.1) 1It'1~'illf1f1rilJII1J'flViI~lJ~'Vl'WreJ'\.J(,j'fl 5.2. 3)lJ11'l1flUl-:1t'1::; 25 i'fl it'1ij tJllJ1'Vl~'ffel1Jf115UmJb1'mlJ, 

i 11 'j ~'W ~1J ill!1J 'flVi l~ lJ~ 'ffllJ1 5 i:l Uel lJ'ffmlJ i 11'l~'W~~ 1J 1'W Jl'WlJ II ~ ltJ 1'W m~ lJ 1lllll9l f1~1-:J fl'W (elUl-:J 
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lJtTtnhfi'T.1J'VlVlffil~ Vi 95 %) ;iel'W'lJlW'lf1~ 13 - 14 1f1 hil 111flVi~lJ!~'lJlJl 251f11'i1il ~~l~l-J 52 - 56 
i.I • iJ. I I 

% 'U el~!!'lJflVil~ tJ'Vl~ 'I1lJ ~Vi'W'lJ 1l-J ~j1l-J lJ!!~'i1:::: 11 ~Vil~'lJv11 mh~ 1Pl~!! ~~~1l-J ~tJVi 5 l! 'i1 :::: ~1l-J 1l-JVi'W'lJ1l-J 
q ~ 

!!~ m; l1~~l~'lJ IPl1elV1~ ~1 fl ~l~ tJ~ n'lJll 'lJ f1Yil~ tJ'\'1l-J ~ell-J ~ Vel tJ~m tJ 1tJ~ ~ l-J I ~ ~~'W'lJ ll.J'lh~ 13 - 16 
q 

• i.I Ill, 

1f1 hil111flYiTIlJ!~'lJlJl 25 lf11'i1il ~~l~l-J 52 - 64 %'Uel~l!'lJflVil~tJ'Vl~'I1lJ~Yi'W'lJlmJ1l-JlJll~'i1::::11~Yil~'lJ 
q 

, ," 
q 

\9l1elV1~ 111fl~'i1IPl~fl ri 1111 ~~~11 ll'lJflVi l~ tJVi Vel tJ ~mtJ1tJ ~~l-J I~Yi'W'lJ ll.JlJ ll-JlJ~'lJ 'U el~lflll\9l ~ mTI1l-J 

, ",
!!'i1::::tJ~1J1WVi'W'lJlJlJlflfl11 50 % llff~~11~1l-JlJ~'lJIPl~mh1 lljel~11tJYi1l~l-Jl-JlJ'W1ml1el hctll1::::l'i'el~ 

DAPe 

I Thermoduric 

.~~ ;< ;:l ;! 
\,~ ;): ~c <:l;!r r Q~ 
~ ;- ,.,ri 

r '"(i)
(G if''" ";;: .­<1 r 

l~ ;::: C ;<r 
;< I? ;l 
;! ri 

,v" ~VI!fl1J (WHH'J H• 

~tJ~ 5 fll ~ ltJ ~ tll-J !!tJ'i1~ ~ l~nl-J ll'lJ flYil~ tJ~ ~11J1HI veltJ~mtl1tJ~~l-J (proteo lytic) lriel 

~lJlJl 25 1 fll 'i1il111flAerobic plate count(APC) lW:::: Thermoduric bacterial count 

, " , 

111 flfll ~ TIlJ In'lJ 1 fll 'i1ill! 'lJ flYi l~ tJYilWfl111fl~ l~jlJ~'lJYi In'lJ 'U 1 fl'Yh1lJ 'U el~ lflll\9l~ m ll'i1:::: 
q 

t1~~1lJl-JlJ~trl-J vfmf1l-JlJ ll'i1::::l-JlJ'W1ml1el I ~ctl111mf1l-JlJ~l~~'W1ml1elh{ l-JlJ'W1 ml1el ~hctl~ln'lJ Hll-J 
~ " y 
'Vl~111fl Aerobic plate count('Uel 

5.2.1) l l'i1::::111flnrilJ!l'lJflYiI~tJ~'Vll-J~mJ(.uel 5.2.3) lJlv11elV1~'i1:::: 25 1f1 hil ~l1J1'Vl~ffel'lJfll~Veltl~mtJ 
q 

I 'UlJl-J ~'i1IPl~l!~~~1l-J ~tJ~ 6 'W'lJ 11!!'lJflYil~ tl~ ~11J1 ~ \l VeltJffmtJ1'UlJl-J 
~ 
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20 
l;l l;l 
c; ;;] ;;; c; 15Ir'ilrlr' 
G: c; lei G: 
Ir'nS"'1r' 

;l ;;] ;l II) 


0 
'7 
Q 

.~ 
c;: 
r 

'"';:i 

DAPC10C" (;I);;; (II 

;l.;;]~c: I Thermoduric
i,S: S'" i 

'[I' [I' 5 

;! 

~!il~tfhJ~1iHh\l 
f111" t1J~ t1l.J I I tJ" -:J ~ 1l.J 1l.J II1J 'flVl l~ t1~ bY1lJ 11" tl V'fJ tI bY" 1tI 1'U11l.J (lipolytic) 

~lJlJl 251'fl1"iJ'il1f1Aerobic plate count(APC) l!"~ Thermoduric bacterial count 

, iI • I, 'j/ • 

Vi VI 1.1 'l mJ1l.JlJ~l.IVi'l'~1{lJ!ml\9l1"m 'ildhHlJlUHQ ~t1 bY -:Jf111ViVll.l 'll.JtJ 1l.JlJ~l.IVi'fJv'll.Jf;)-:J1"1lJl.JlJ ~'fJ 
~ ~ 

Vll.I 14 l!"~ 10 1'fl1"iJ 'il1f11'fl1"iJ~rilJlJl 25 1'fl1"iJ fl\PlI~l.J 56 % l!"~ 40 % 'U'fJ-:Jl!l.I'flViI~t1
q 

. " . " 
liJ 'fJtJ 1tJ1l.J lJ lJllVl1" 1lJ nWI ~1iJtJ~ lJlill" \Pl"-:J l! "~liJ'fJ'LhW1l.JlJ~l.IlJlN1l.J m~l.I 1l.J f111"Vl1b1'l 'il'fJ 11"r; 

'il~Vll.I 17 

1'fl hiJ (fl\PlI~l.J 66 %) Irl'fJ!nl.ll.JlJVl1b1'l'il'fJl1"CJf1~'ll.Jl1''fJ-:Jlnl.l~~\9lJlUlcn Vll.I 161'fl1"iJ (fl\PlI~l.J64 %) 

l!"~lrl'fJri-:Jl.JlJ'll1'lHI~t1l.Jnl.l~1l.J1l1V1l.1 181'fl1"iJ'il1f1~1~nl.J~rilJlJl 251'fl1"iJ(fl\PlI~l.J 72%) ~1~l.J 
q 

1tJ V11 'll1'l!l.I'flVi l~ t1~ bY1lJl1" tl V'fJ t1bYm tI 1'U11l.J II" ~Vll.J ~ 'fJ l.J (Vll.J ~ 'fJ 'fJill 11 fllJ ~'l~'ll.J f111"Vl1b1'l 'il 'fJ 11" r;)
q ~ 

iI I 'j/ I I 

bY -:J~l.J ~ -:JV11 'll1'ltJ 'fJ {ICJfl.J I'lf111"Vll.Il! l.I'flViI~ t1Vi V'fJ t1bY" 1t1 11'1''l~1l.J lJVl1b1'l 'il 'fJ 11" r;bY -:J~~I 1\Pl t1~ 1l.J 1l.J1'Q ~ t1Vi 
~ ~ 

. . " 
~1l.J III iJ ~1l.J 1 l.J 'l f1 ~I~ tI -:J n l.J rl111 ~1.1 I11.1 'fl Vi l~ tI f1 ri lJ Vll.J ~ 'fJ l.J Vi bY llJ 11" tl V'fJ tI bY" 1tI 1'U:iJl.J 11'1'Vi VI 1.1 'll.J tJ 1l.J lJ 

q 

~1.I~~1{lJ'U'fJ-:J!f1'1:l\9l1"ml!,,~~t:l-:J1"1lJl.JlJ 'il~iJrl1'lf1~I~t1-:Jnl.J ~'fJVll.I 13 !l"~ 14 1'fl1"iJ'il1f1~rilJlnl.l 
q 

lJl 251'fl1"iJ ~-:Jfl\PlI~l.J 52 % l!"~ 56 % 'U'fJ-:Jl!l.I'flViI~tJrf-:J11lJ\Pl~Vll.I \9l1lJ~l\Pll.1 rl111~l.IJ1l.JlJ~I~-:J 
II] 0' oj 'l' .d oj II] 'iI'l 'iI oj Q '" 0' " .d , 'l 'ii, '" 'iI 'iI ,

Vl1b1'l'il'fJ ~1"CJfIb1'1"'il 11lJ'lIW~Vllf1l.1 ~1 l.J11'fJ-:Jlm.I~"\9lflillCVl 1"1lJr1-:JVlbY-:J 11lH!1t1l.Jnl.l1"ll.J'fll VI 1.1 11 
. " . 

l!1.1 'flViI~ t1Vll.J ~ 'fJ l.J Vi V'fJ t1bYmti 1 'U11l.J 11'1''il~iJ ~ 1l.J 1l.J bY -:J ~l.J 'l f1 ~l~ t1-:J nl.J~ 'fJ 'fJ v'll.J 'lf1-:J 15 - 16 1 'fl1" il 'il1f1Vl 
~ ~ 

'j/ • 'j/ • 

rilJlnl.llJl 25 1'fl1"iJ fl\PlI~l.J 60 - 64 % 'U'fJ-:Jl!1.I'flViI~t1r1-:J11lJ\PlViVll.l'll.JtJ1l.JlJl!~"~'il\PlVlln1J\911mh-:JlJl 
q q 


, 


~ -:J 'il ~ iJ ~ 
~ 

I I iI 

1l.J 1 l.J bY -:J f111 I11.1 'fl Vi I~ tI Vll.J ~ 'fJ l.J Vi V'fJ tI bY" 1tI 1 'U 11l.J 11'1'Vl VI 1.1 'll.J tJ 1l.JlJ ~ 1.1 
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" 
TI1lJl'Hl vm/l~'Vl.:J I 'tJlJ'U!l~~ hb~'U 

I Iii. 

flwVi'Yl'Uu'Uflvh~ t'JYi mlJl~ fI vtJt'JTImt'J I 'UlJ'U I ~ 'ff .:J lJl flfll1 50 % 'UtJ .:JU'UflYi l~ t'J'Vl.:J'l1lJ\9lYim Til 
'" ., " 

'Yl'U ll~~ ri1'U 1 'l1uJl~'U'Yl1flYi'Vl 'U ~tJ 'U ('Vl'U tJU!'l1 fllJYil ~1 'U fl1~'Yl1TIl 'iltJ I ~ C)j1~ IITI\9l ·:111 t'J 1'UlJ~'U'U tJ.:J 
u • '" 

11fl n'il~l~tJlJ fJ rufll'Yl 1\9l t'JtJ1'illJ fl~'U l'l1~'U M'U N\9ltl fl~ll ~ ~ I 'UlJ'U 'il~~tJ t'J'lIWfl\9l1tJtJ fl'il1mf 1'UlJ ~.:J 'il~ 
111 'U rm I~l~ 1 tl11n'U 'UlJ'Yl1 TIl 'iltJ I ~ C)j11~ ClUI '11 fljJ~ 11111'~ t'J.:J'Yl tJ. '" 

ctq q V 1.11'11 
5.3.3. H'UfI't1I':lI'J't1~'nm':lVl !V1 

. " . 
'il1fl fl1~ rilJ In'U 1fI hiiu'UflYi l~ t'JYiUtJfl'il1 fl'\.J l~j lJ~'U Yiln'U 'il1mh1lJ'UtJ.:J• 

IflEl\9\~ m u~~ 1l.:J~ 1lJ'UlJ ~ ~'U61'U'UlJ ll~ ~ ~jlJ'Yl1'ff 1 'iltJ hCJ1' 'il1fl'U lJ~ l'~ .:J'Yl1 TIl 'il tJ I ~ CJ1'1 '1111'1, 'U lJ'Yl1TIl 'iltJ 

IrJ ",.d oj 1rJ319 31 oj Q .., '" IrJ .d, 931 '" '" 31 31 ;:;
1~C)j'Vllfl'U 11 !'U'l1tJ.:Jlfl'U~~\9\flruCJll!l~~'UlJ'Yll'ffI'iltJ 1~C)j'Vl'ff.:J!'l1 h.:JI~t'J'U'l1~tJ~l'Um 'Vl.:J'il1fl Aerobic plate 

count(<tltJ 5.2. 1) U~~'il1flfl~lJlI'UflYiI~t'J~'Vl'UftJ'U('Ii'tJ 5.2.3) lJl\9l1tJV1.:J~~ 25 lf1 hij '\.J1lJl'Vl\9lTItJ'Ufl1~ 

TIf1.:Jm\9l ~~~.:JllTI\9l.:J l'U~tl~7 'Yl'Ul11 mf1'UlJ~'U~.:Jln1J\9l1tJV1.:J~vh1:JJlflEl\9\ ~ m. 
'" 

/'"" ' I 
I ~ 

I- ­

I- ­

I- ­

r­
1 I- ­

....... 
 ~-- . - -=­

DAPC 

II Thermoduric 

:l ":I ;J ;:I~ ;! ;I Ol'Sr :l ... ., ~ ~ r r ., 
~ ~., "r ~ ,.. 

>c; c:~ :l 
:l r ;:I 
;:I 

:l'" 
;:I 

.d C;.., I 

, Gll1LmJGl1iHJ1il 

~tlYi 7 fl1~ltl~t'J'Uutl~.:J~1'U1'UU'UflYiI~t'J~TIf1.:Jm\9l(Acid producer)l~ IrltJ 

~lJlJl 25 lf1 hii'il1flAerobic plate count(APC) u~~ Thermoduric bacterial count 

d~ d d.c:1 d 'j) lq9J QI.et i i d dl G 1 d di e.
1I~~'Vlfl.:J~1lJ'UlJ'il~lJlI'UfI'VlI~t'J'VlTI~1.:Jm\9lI\9l'YltJ'lfl'U fltJ 6-7 !fll~'U'il1fl'VlTI:JJlfl'UlJl 25 !fI h'U C)j.:JfI\9l• 

~ ~ ~ , 

1~'U 24- 28 %'U tJ.:J II '1..1 flYiI~ t'J'Vl.:J'l1lJ \9l ll~ ~ 'il ~ Ill'Yl'U1l 'U flYi i~ t'Jiil 'U t'J 1'U lJl1 H1 'U fl1 ~ 'Yl1TIl 'il tJ hCJ1'll ~1 
. . " 

I'l1'U I~ t'J 1n'U l'U \9l1 tJ V1.:J Yi rilJ:JJl 'ill flIl 'Ufl Yi I~ t'J fl ~:JJ'Vl 'U f Cl 'U nIII 'Yl'U II 'U 'i'I Yi l~ t'JYi TI f 1.:J m \9l1 'U t'J 1'U lJ 'Yl1 TI 
• • I 1I I 

l'il tJ I ~CJ1'I'l1'U n'U 11'UtITI\9l.:J ';l1ll 'U flYi 11 t'JYi TI f 1.:J m\9lI~Yi'Yl 'U 1'U'\.J 1'UlJ~'\JI~'U 'Yl 1fl III 'Vl'Ufl11lJ f tJ'UYil ~1 'U 

fl1~'Yl1TIl'iltJ I ~CJ1'IW~'\Al'UIVl t'J.:JI~m!tJm'Vl1J'U ~.:JJ'U ~.:JI~'U'\Al1fl~ Ill'!.ll'il::;lJilt1!'l11~tJ~~\9\Jlru cn'UlJ'Yl1 'ff 

l'iltJhCJ1'. 
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tT1tJ ~Hl f1l 'J 'YI ~HH) '1 
$I, $I" 

1. tJ~1J1ruH1JflVi I~ tT~1-:J 'l1lJ~Vi'W1J1'W 1>11elVl-:J'th\.JlJ~hJ I>1-:JH~l'll{lJ'\J el-:Jlf1fl~'j m 'il'W ii-:Jtl-:J 'nlJ 

$I $I $I 'j,I I " 

H1JflViI~ tJ~-:J f1ci 11 'il~u 'WIll el 'W fl-:J 1 'W l.'l1'W lJ I>1-:JH~'li1-:J f11 'j~ ~l.'ll'WlJ 1'W vh {lJ !f1fl~ 'j m tljell.'lll.'ll'WlJlJ 1 

" H1JflViI~ tJelV1 'W!f1ru crl1J1~ 'j ill'W ri1'WH1JflViI~ tJ 1fl ~vJ el{lJHfl~D. 1fl 1 fl 'W1J !-W1>11 el Vl ·nJ l'W1Jm'Wl~riel'W'" ... 
v • JI jI 

'li1-:Jf11'j'W 1i;l!'ilel {! 'jqf!'viltr'W ri1'WU1JflViI~ tJVi'Yl'Wfl11lJ ~el'Wtr'W ~11J1'j t'l~ 'j 1 'il'W 1J1'W1>11 el cil-:Jl.'ll'WlJ 1~ 

'iI • • 'JI 

I>1-:JH~1 'Wvh{lJ 'ill! ii-:J 1'WVj~~nru crl'WlJ'Wli;l!'ilel 1 'jqf 1~ tJlJU~1J1ruVi1 m)l~tJ-:Jn'W cti-:JH1Jfl'YlI'j tJ!'l1cilil ell'il 

1~'Wm!'l1~'lJel-:Jf11'jVl1111''WlJlJ e:lltJf11'j In1Ji''U i:l-:J. . " 

• 3J 'iI , " 

2. ~ 1'W 1'WH1J flVi Ij tJViu 'W 111 el'W 1 'W l.'l1'U lJ ~1J I~lJ 1'1''W t11lJ1J1f1 'il~Vl1111'H1JflViI~ tJ1'W'IJ'W~ el'W tl~ "1 

" lulw~hJVj~\PInrucr1l!lJ'l1~-:Jf1U'W li;l!'ilelL 'jqf!!~1lJ~1'W1'W~ -:J~'W mh ~'W~llJ ltJ~1tJ 
'" 

" 
3. f1l'j\PI'j 1'ilflrum'Wl.'l1'WlJ~1J'Yll-:J 'ili:l~lhl'YltJl'IJel-:J~lJ19ff1~'l1 m W!!i:l~H f{i1UJ'l11111'~1J19ff1~

q q u cu 

" ,
I~ tJ-:J 1fl'WlJ elcil-:J 'j1~1~ 1!!i:l~1~'W n'Ww-:J lJ f1U <ij~el1J 'jlJ!~~lJmllJ rl~el-:JfJrum'W'WlJ 111'~1J19ff1!~'W'li1-:J"1 

," , 

lJ Vji:l el Vl-:JlJ lf1~ el ~1'W 1'W111J flVi I~ tJVi'W1J 1'U l.'l1'U lJ ~1J 'IJ el-:Jlf1fl \PI 'j f1 'j l~lJ 1'1''W 

" 
4. m~1J1'Wf11'jl~ l~I'ilel hqf'IJel-:J~'l1mwlfl'WlJ~llJ Ut'li:l ~~1'U 1l!U1JflVi1~ tJl1-:J'l1lJ~111'elV1'W 

'" 

. ".. 
Vi tlru 'l1fliJ11'el-:J'W 1'W 'l1!el InmJ l'WlJ 11'Vi elU! 'l1 fliJllilPll'W mtl'W!1i:ll'W1'W 

q <u q q,J 

I JI I I 

111JflViI~ tJVi'W1Jl1-:J'l1lJ ~ II i:l ~ ri1'W1 'l1 WI~ 'W'W 1f1Vi'Yl'W f el 'W 'l1 ~ el'Yl 'W ~ el el ru 'l1 fliJVi 19$1 'W f11'j'W l~ I'ilelL 'jqf 
u • '" 
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, , 
Q.I ~ 'd Q.I.::::! QI 

mJ'IJ'YHfl"EII'flll'Vl96 ~H)'W 163 1'W'Vl 21 f1'WVlt'J'W 2522. 

m~'Vl'j1.:JTI1'jjl'H1H'('U. 2545 .lb~f11f1'm~'Vl'j1.:JTI1'jjlHlJTI'U mJ'U~ 265 1~e:J.:J 'Wlllfl .'jl'lifhnl1 
q q 

, , , 
Q QlcI Q Q,lQ Ie::! d Q.lQ 

N'fl~f)ru9'1e:J~TI1'\1m'jll'WllMl 'jl'lif1'1l'ill'Wl'Uf1lll 'Q'U'IJ'YHf1'll l'flll'Vl104 ~e:J'W'Vl 222 1~j'Vl 4 
q q 

,\,Hlf1'~f11t'J'W 2530 . 

'U~iJ'Vl TIt'Jl11YTI'JJ'Wl'WllTI~ ~ln~, 2546 . le:Jf1TI1'j'lh ~ f1e:J'Uf11nh~'Il'1l1'lilf11'j lfl'W1l1'W~ 23-24 

'" 
:lJmlfl:IJ 2546 UI h.:JU'j:IJI'il~t1!'jjlii tJ~'WICJfTI ,r.:J'\11~'Ue:J'Wllfl'W 

" ~~tf 'Q It'Jl'r~'WftmJll'fl ~ e:J'j 'j tl t'Jl In t'J'j ~ TI'W'Vl 'j. 2542. N'fl f11'j ~'j 1'1lTIe:J'U flrufll'W,j l'Wll~'U 1'W tl'fl 'j 1:IJ'lJe:J.:J 
q q 

" 
TI'\1 mill. le:J f1TI1 'j tJ'j:;; f1e:J'U f11 'j lTI1'W 1 " :IJ1~ 'j ]'l'WfJ ru fll'W,j 1'W:IJ ~'U" fl Ul:;; J~ 111'W'Vl t'Jf1'lTI~{ 

c' '" "" 'ilWl'fl.:Jmru:IJ'I111'Vlt'J1M:IJ 25 'WfI .2542. 
q 

" TIl'jf1'il tl1'fltJ'jd'~. 2546 . 'W 11'J'IJ1t'J,j1'W:IJ lf1flrufll'WriN'Unf)flU'fl~f11'j'je:J.:J~'Uf11'jf1'1ITIlle:Jf1TI1'j 
q <u " 

'" 
tJ'j:;;f1e:J'Uf11'jtJ'j~'lt:IJ1'li1f11'j lfl'W:IJ 1'WYi 23-24 :lJmlfl:IJ 2546 ru lHll'j:lJl'il~t1!'jjlii tJ~'W ICJfTI 

,r.:J'\11~ 'IJ e:J'Wllfl'W 

" , 


'\1'1lf1. H'1~t'J.:J lfl'W:lJfllflf1'fl1.:J.2546. le:JflTI1'jtJ'j~f1e:J'Uf11'jtJ'j~'li:IJ1'li1f11'j lf1'W:IJ 1'WYi 23-24 :lJmlfl:IJ 2546 
<u q 

'" 
ru h.:Jll'j:IJI'll~ty'!il'W tJ~'WICJfTI ,r.:J'\11~'lJe:J'Wuri'W 
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~ .<:::lto Q.I rI ~ d OQQlilJj/1'V 1 a'",
teJfH'I'1'JD'J :;; fHl'Ufll'JD'J:;;'l5lJ1'l51f1l':i lfrUlJU":;;HMlflWCVl f1H'Vl 4 'Vll 1 'lV !\9\- 'l5D'J:;; V'l5'U'l'J.:j. 

I 




	สุทธิศักดิ์   สุขในศิลป์

	ปกนอก

	สารบัญ

	บทคัดย่อ

	กิตติกรรมประกาศ

	บทนำ

	อุปกรณ์และวิธีทดลอง

	ผลและวิจารณ์การทดลอง

	สรุปผลการทดลอง

	เอกสารอ้างอิง


