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Abstract 

The results of this reserch project were devided in to 6 parts. 

1. Two hundred and sixty six samples of raw milk: were collected at farms and at the 

corresponding milk collecting centers for bacterial culture. Total bacterial count and coliform count 

of raw milk: collected at farm were significantly lower than of those collected at the milk: collection 

centers (MCC) indicating that number of bacteria in milk were increased during transportation. The 

percentage of the samples collected at farm and at MCC with total count less than 500,000 colony 

forming unitlmI (CFU/mI) were 77 .85 and 61.97% respectively. Coliforms count did not exceed 

1,000 CFU/mI in 69.44 and 57.33% of the samples, respectively, with psychrotrophs less than 3,000 

CFU/ml in 85.63 and 85 .24% , respectively. Most of the samples, 98.31 %,of the samples taken at 

farm and 90.25% of the samples taken at MCC,.contained thermophiles lower than 500 CPU/ml. The 

majority of the samples were contaminated with proteolytic and lipolytic bacteria at the level lower 

than 100,000 CFU/mI. Yeast and moulds were frequently detected in most of the samples. Human 

pathogens were not found except Salmonella spp. which were positive in 6 samples (2.3%). 

2. Two -hundreds and sixteen samples of raw cow milk were analysed for major milk 

components using Milko Scan 133B. It was found that 98.1,95.5,81.5,88.4 and 67.6% of samples 

tested contained fat, protein. lactose, total solids and solids not fat >3 .6, > 3.2, >4.4, >12.5 and> 

8.5%, respectively. The majority of the milk: samples from Nongpo area contained fat protein, lactose, 

toltal solids not fat higher than those from Muaklek area. 

3. Two hundreds and twenty three samples of raw milk: were collected from the farm milk 

cans in Muaklek and Nongpo District for determination of subclinical mastitis using the bacteria 

cultivation method for dtection of caoagulase positive Staphylococcus aureus (CPS) and California 

mastitis test (CMT). The study was carried out from December 1993 to July 1994. It was found that 

52.9% of the total samples wree CPS positive and 65.5% of 223 samples were CMT positive. The 

results showed that the majority of the dairy farms were infected with CPS which indicated that 

subclinical mastitis cows were existed in the corresponding herds. Samples form Ampoe Muaklek 
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were found higher positive rate of CPS and CNIT than those from Nongpo District. Culture of fann 

milk for CPS in combination with CMf are useful procedures for screening subclinical mastitis in the 

herds. 

4. The nutrition composition of raw, pasteurized, ultra high temperature, and sterilized fresh 

milk were studied. It was found that all products contained almost the same levels of fat, protein, 

lactose, solids not fat, total detennined solids, calcium,. and 18 amino acids. Vitamins A, BI. 8:!, B6 

and folic acid, in raw milk were higher than the heated fresh milk products. The concentration of the 

vitamins in 100 ml ofraw milk were 45.13,50.75,0.24,56 and 5 )lg, respectively. 

5. Two hundreds and five sample of 154 lots of pasteurized fresh milk (PFM) and four types 

of pasteurized flavored milk labelled that the product were made from fresh whole milk were analysed 

for milk component, fat, protein, lactose, soiides not fat ::l.o.'1d toial solids. Samples were produced by 

13 processors. The fat content of the majority of PFM, 42 lots, was 4.23 ± 0.32% which were higher 

than all types of the pasteurized flavored milk tesred. T~le protein content W'aS not markedly different 

among the samples, 3.27 ± 0.19% :0 :3.31 =O.23'yo;n pas,eunzed sweeten flavored milk and PFM, 

respectively. Eleven lots (16 samples), 21(23), 10(13), and 15(20) of pasteurized strawberry flavored 

milk and pasteurized coffee flavored milk, respectively, contained fat lower than 3.2%. The resuits 

indicated that most of PFM was made from fresh whole milk while the majority of pasteurized 

flavored milk made from skimmed milk. 

6. A total of 437 lots of 5 different Uh'T milk from 7 producers in Thailand were analysed for 

fat content, protein, lactose, solids net fat and total solids using infrared spectroscopic method. Tested 

samples were UHT fresh milk (lJHT-Fm) (132 lots), UbI sweeten flavored milk (UlIT-Sw) (88), 

UHT chocholate flavored milk (CHT-Ch) (128), ubi strawberry flavored milk CURT-St) (68) and 

UHT coffee flavored milk CURT-Co) (21). All lots of the products were made from fresh milk as 

labeUed on the carton containers. Samples, packed in either 200 or 250 m.l containers, were collected 

dusing Febsuary through December 1994. After analysis, the products were classified into 2 grades. 

Grade 1, was assigned for the products contained fat 3.2% or hig.~er while grade 2 contained fat 100ver 

than 3.2%. All of the tested lots ofUHT-Fm were in grade 1. Of the 88 lots oflJHT-Sw, 52 lots were 

in grade 1 and 3610ts were in grade2. Twenty one lots UHT-ch were in grade 1 and 107 lots were in 

grade 2. For UHT-St, eight lots were in grade 1 and 60 lots were in grade 2. Nineteen lots of the 

UHT -Co were in grade 2 and the rest was in grade 1. Protein content was slightly varied from. the 

highest, 3.48±0.05%, in UHT-Sw, to the lowest, 3. 12±0. 11%, in UHT-Co. The components of most 

http:3.48�0.05
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of UHT milk samples tested were not violated the regulations. Judging from the fat content, the 

results indicated that most of the UHT -Fm and UHT -Sw were made from fresh whole milk while most 

of the other UHT -flavored milk were made from skimmed milk. 
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t7l1 u~l'l lJl;1l fllJLYJl:::Vfl~lllltJL~vLLU ~Yi L~tJ C-J" nl Jl~tJ'WUll~llJl1-l bL UV'lVl L~tJl1~Y1lJ VI 

Ll~~ly)~tJvJeJ{:IJ1 'WJl'W:IJ~U~ lnu~"h{ml:;~l nll1'WJl'W:IJ~U~bnU~ A'Wchl:IJJl'W:IJ ~~ 
u 

bLa~'lll.Jl'Wl'W lLuY)Yi l~tJ1~L~:IJ~'W l~tJJl'W:IJ ~u~ dlu~vJl {:IJ bL~:;~r1'W6jl:IJJl'W:IJ lj lLU Y)Yi l~ tJ 
" 

yf'lVl:IJ~hhn'W 500,000 lY)l~i1/:IJ~. .Jl'Wl'W 77.85 lbI;'l:; 61.970/0 mmll!JlU bL~:;.Jl'W1U 
vllf)cil'l~my)~tJvJf){:lJhjdi'W 1,000 lY)l~i1/:IJ~. lj.Jl'Wl'W 69.44 Ll~::; 57.33'Yo .Jl'Wl'W 

vllf)cil'l~ljl?ff)~L~~t)JL~ul~luml:IJl~Uhhn'W 3,000 lY)l~i1/:IJ~. ii-ll'Wl'W 85.630/0 bl~~ 
85.24% (1l1:IJcil!JlU vllf)cil'l~1'W1V1qJ ( 98.31q1o) 'lJf)'lJl'W:IJ~"h{lJLL~~ 90.250/0 'lJeNJlUlJ 

~r1U6'Jl:IJJl'WlJiiL?ftl~ L';;)~rul~U1(1l~ 55 n'lf hi di'W 500 lY)l~ii / :IJ~. Jl'WlJ~Uyf'l5tl'lLLVI~'l 
\J • v 

~lU1VlqJ~::;iiL:§tl~citltJhh&i'WbL~::;1'IJl1''Whhfi'W 100,000 lY)l~ii /:IJ~. ,bu1VlqJiinl'JtlUlTI eJ'W 

ii5vfLl~::;1l L?ftlfltlhY)luY)uhj'Wu[JnLl'W 'lfl~l:IJL'W~~l ~'Wul'WJl'W:IJ~U 6 vlltlcil'l 

(2.3 0/0 ) 
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a 

'U'YI'Wl 

I'l , ruil Wi'lJ eJ,nhw lJ11'l ~ U'\) ~ il e..J (11 0UJ m'l vl eJ A
" 
ruill 'VII'lJ eJ.:] r.J ~ V1Jlru'l1Jl 'U lJ ell 'Yi b'li'U 

Jl'WdJ (;! V1'1'nm'JeJfhi Jl'WlJ CJ 
u 

beJ " Yi 11~m.hwlJmVleJ1~1'j e.J~V1.nru'V1vl'ln~llmlJl'jmnu 
b1~\.Jl'Wt1l bVl~tJlJ <iJ lmIl'~lJ ~ u~il~ruilTVj0i (1l-r,:i , 2534, 2537; Zadow, 1989 ) 1VlmJn&1 

bL~TJl'UlJ ~u~~V1~lmbaJ1A~iJ "'lJm'Vll&ig~ iJ nl''iu'U btl eJ'U~ltJ~~'U'Y1~chreJtJlJln Jl'UlJ~u~l~ 
1 , 

'Jl n m'j1V1'UlJ hwlaJii m'j1JtHtJ eJ'U'J~ii~(l~"fjU 'j:; lJl ru 500 - 1,000 lA1J;1U /lJ&l. (Frazier and 

We s tho ff, 1988 ) bbvl1Vl £J'yhl U bb~lJl'W lJ ~U 'ldi m'jU'U6ti eJ'l.,! 011 tJ'l &l~'W'Y1m tJ'l1UVI b'li'U, 
v , 

UtJflCY;b~tJ ~~v1 U~::;b~EJ~l ,\) ln Y'~ltJbbVf~;j e)l'Yllc1U hml'U~ eJ~~l')~aljr-r jjeJe.J~vr\J:W
, u 

br11B~ 

~V1'WlJVl&leJVI<iJ'W'illnl:1'lbn~r;leJlJvll-.'J 'l (Cousin s and Bramiey, 1981; Lampert, 1975; 

El-Ess ;}"vy e[ ill.. 1 989) 

U~lJlru'lJ eJ ':] ~~'W'Y1~ (fl'WthwlJ 01U,\) ~ bb01nvll 'l n\ml fl m oiiL'li'W 1'WU'i;; b'YlAUI'l'Wl~l ~-r!i 
1'l1Lun 'llnm'i ~hn'\)1'WtJ 25 32 'J1lUU~ ]..Jlru'lJ8 <1:;;}~'W'Y1~(hh~}.nru 100,000 lAhUIlJ&l. 

1 

lUJi'WdJ &1 U 90% ~ln 14. 20 0 ylh1lJ ( BC Jusc:joLll". 1990 ) bb~~U'j~ b'Y1Abfll'Y1~ So bbJ;1:; 

I'l ru:; (1 992 ) 'WUllh.l1.I-l'l.JlJ 01U iJu~m ruTI eN b6 U I'lo(; L1m~ ~ tJ 2.6 xl 0 & Lfl1J;1U /:J.J J;1. U":; 

bL U A Yi b1 tJ ~'I5eJU f\ l l m~'U 1. 2 :< 1 0 
6 1A1;;,\1 / ]..J". Lth.,! 1ll'U &'ll 'Y1-ru1'W U 'j;; L'Y1 A 1 'Y1 tJiJ 'il tJ':]l 'W 

'lln'l5-r~ (2534) y.juU1mrub~B~'l1eJUf.l1ldJL~'U b~eJun~ b~B'Y1'Wmll.J'rB'WbLJ;1:;L~a~
'U ... 

I V 7 3 7 
'l1BU fl1llJ -sa'W1 'WJl'W lJ ~U L'YllnU <10-4xlO, 4.2x10 -4.2x10, 1 5 -200 LLJ;1:; 

< 1 0 - 9. 9x 1 0 
2 

LA 1J;1U / lJ (1 . V1l mh v1U Jl'WlJQiU~ bmjVl'jm~V1<iJl nLLaJLmid'W1 ,\HU'l;;U'j'j~
v , 

1'W 5-1 DJ;1lJ L UtJlJ'lJ'WlO1U'j'j'il 20- 50 ~CW'i \L;;1l~ ·1 1llci.:]1 tJ cJ':]V1'Wch1dJJl'W lJ LVltJlaJ1~'Yh1~ 
~ 1 u 

l.hu.lJ \~'W J;1.:]O.:]. 4 0'lJ' 'j ;; CJ :; nm~1'l111..l m 'jci'l'WlJ~'l'i'1'WthTlJJl'WlJ a1'W1'Y1ru'il;;1ci'mnu'j:;lJl ru 
u v 

2 'l1lJ. vh1lJ~atiln~Bl'l1ci'L·Jl:1lLYltJ.:] 30 mYi LbvlYhflJ~atilnJ;1Bl'llci'nm(i'l 5 'l1lJ. ~'lJ'W 
" 'U 

ArumVl'lJa'lJl'WlJBl'ilLU~tJ1..lLLUl:1':]1ul01 ~'l Dodd ( 1987) 'jltJ'll1..l1l\dBLnuJlwJ~u~ii, 

~~'W"r1~tJ 50,000 LrtLJ;11J / lJl:1. 11 ru Bru'Y1fllJ"'lnll 25"'ll U1J..JlruL~m):;\~dJ~'W"'lnll 10 
't ~ '\J 'U 'U 

~l'W1ft1J;1uIl-m. mtJl'W 12 'l1lJ. LLvltllLnuJl'Wl.)01UH~~lnll 10°'ll U~dJlruL~a~:;,,'l~1..l
", . 

'W Bn~l m~B~'l n ~ll \L~ltl'liJ L~BhAS n'Y1mtJ'l1U ~~ m~U1..l Ltl a'W a til'WJl'WdJ~U LLl:1:;
'U 

eJu~tn mIl'W lJ 01 U 'Y1~ a1..l lJ'VIIl " L~ B{l 'j'lf~U1..lLtl eJ'W 'W lJ ~UV:; d1~L 'i I'll 01 m'Yi Lci'W Listeri a 
'U 

monocytogelJes, Safmonefln spp., Cnmpyfob:lcter jejuni, Yersinin enterocolyticil 

bU'Wv1'W ( Skirrow, 1991; Butzler :J.nd Oos terom, 1991; EI-Gazzar and Muth, 

19 9 2: Bryan, 1983) 
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, 
~m1..!'Yi~ fhJv11i:J 81 '1 : Yh ~JJTA1..nA1 H'(J'Jl ~lUI8mm1"a n :;J'lVrl~(ll~1J~ 'l0'1[] 

lnuvllaril~1'Wll1ie),UB't.rnflJ..J 25 36 lJ..JljltJ'Wll'(1::;~t1'WltJ'W 2537 bb~ ::; ~lJll1Ji;l'VI'WEl~lY1 rillfHJ, 

Ul'WTtl'l :r'lW1ml'lj"u.~ 101 tHnuvll mh '11'Wll1i eJ1..!J.Jn l l 01 j.J 'II ()eimflJJ bb;; :::n"if1.rJl A~ '2:5 3 7 

(LI1if)'W~'Wllf1J..J LW ::: b01f)mJnTifl:lJ bthrdl'l()01rl'Wl1 1Jru 'Y1ilij1'Wl'tJ~lnUOlle)th'1 23- 25 "'[5
u • ~ 

LI1i fJ 'W jJ ~ 'W 1 tJ 'W lL '(1::: l01 eJ 1..! n J n {)1 01 JJ 

32-33°'25) 

l th.J 'lh ,1 () ~ ~ 'tJ 

v , 
I G U ! .., Q,. , .;:: d -' ~ !l ~ ~ l 

~:lJ h n 'U 01 tJ (J ~ '·1V --: 'U }J0'1U Vl2J '~H a 1. "1 ','J - "; :-J~ '" 1J ~l '. t ;;r ' ~ .: ::;~, -: :' \ ~ I ;1 m~ i,': ~;:n :..:::1
• " , 

o J I ~ V • ~ _"' :4­

~l'UJ't.J 6d ~ U,1~ ': A '/i ....; J '! 71 ": " :j ""'71i...: ~ <O ;I :; ' : -! ·..., .~ \-· · ·' : · '~ "'l l:": ~-': : \, · :.J~! J : -::'I<"";'~-'''~ 

;;i 'H~~J.J lA'WlJ LL ~'llh ::;b ~'1 'i'1 hw (eJ ;;1 01 .) \Lfl ~i;1,}1f1 "i ~iL- !'! :;J ~~ 'U J ·+tl T'',jU~ ~l'l.n'W :: :, .l ::! :; 

72 vllf)~l~ ~ll:iJ~'vlU 101tlvlJf)81 .:J~ hn u~ t'h{;.J ~b;:t ::: ~ ~ ·~if,)J l.nIl H Z';'l'} ::; dJwi1--;~(hl 
" '] Q. <:V d.:v ~ I Q.I ~ "1 ~ 

1..!l'WlJ~U~l nO'l'WlJ L0)tnn'WVf'~ fJ Oll-.1 n'W n l01 
, y 

tll,)LnlJvllfl81'l<;J :;1in,)::; 'UltJi:1bbVl'ULr1;:/ 'lJ 'W1011J T1'l 200 -;,];;. Yi~lb~ ml5 ,, 

vlnJl'WlJ&1u~lntl'l,)lmJJJ'lJD ,mv1 ~::: 9fh11J (CJ.n f:1rT-:1 :-ni H,: ) ~ l'l)81&il3jb;;:H1'W'~ ,"; ~l U ~"J 
, v v 

<d OlO., ,I 1 iI r 'V c:::: '1 1«) I <t I Q' ~ ) G ,~ 

~'/fl'lJ'W101 250 lJ~. "Jl'Wl1~ 2 0r) 1Jr.l. UGH.. Y1lL'U·Ull(:f:inu , ;;1 "t~ f1<:l B'H :' I 1J "Y1 ~ 1~ ~' ~ ~':J,nE1::J ~ 'i ;:H 

fIlllJ l~'Utb:;lJlr'J 4"'Lf Gll a~1 '1 ~,nj ;,J 01~~1 b'nll::: i rncJ":,W 10 ", ].J . •,., ~-Hr- Uv11 eJ ci ~ · j 

¥ 

tll'HVI~tJ :J.Jvll eJ ~l'l L'lJ 8l(Jl ~c;ll eJ ~i ..:j t ,r ~ht.ru "i ~ n i) ~J7h ~ 'I CJ u..;J .Jl1..!:J.J :'H'l ," n·.J 
l~~~ll~lr1-lh;'t~a~l'lviltJ Peptone sJ.1t dilution fluid ( PS D) (lCMSF, 1988) 

l~l'u'W 1:10, 1:100 ~'WG'l 1:100,000 tilvlleJril'lL~f)~l':]~bVllJ1:;~:J.JhJIJI'Jl~m~~t.m~ri', 

~1'l1 tii''l~ahld 

U~jJlflJ1WAnl Jtnf.:JYf JJ0 (Mess er .:;[ :11,. : 88 5) 1i 1 0hf)th:l'Yh~il ~VI 
10- 3 -10- 5 rJth.:]~:; 1 '!.H1, lJle.J(llJ nu e:nVll,)l~tJ':]b:ErJ Plate cou nt agar (PCA ) (lCvISF, 

1988) till'lhvn:-;~ 35"'[5 In'W 24 '/flJ. ~b~l -WllJl-WU ~li-!l'UT'f)li:l iJ TltJ':]l'W~J fl~--:W l'UbLU ~l -nt~tJ 

~'l'\1lJ0)LlJ'WLflL'(1-W / 1J;;l. 
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tljJJ7rur~afJ wErfJJ (Hartman and La Grange, 1985) tilGi'le:J~l'l~hi 
L~mn'lLLi,1~vlTE)~l'l~L~~Fin'l 10 -

1 LLi,1~ 10-
2 

-Jl1.JTW 1 ~J(,1. e..Jl:llJ1 u Violet red bile 

agar (Difco) "1~'1'l1 n~'l11li e:JlVll') LitJ'l L:8e:JLL~'l L'VIl1U~ltJ e:JlVll ,)L~EJ'l L:8e:J am.b:;m ru 

3 -4 lJi,1. Vl~'lmm,)L~tJ'lL:8e:JLL~'l tilhJLl"n:;~ 37 ()'l! 'Wl'W 24 LflJ. tTuLr1Lal1~ii5LLV1'lLilJ 
'lJ'WlV1Lii''W~h'W01'WtJnm'l~'lLLvl 0.5 lJlJ. ~'WhJ ')ltJ'll'W e..Ji,1 LlJ 'WL A Li,1l1/lJa. 

'U 

1BJJlruLL'UWnL ~fJ~?feJuwnJJlvu ( Frank et ai.. 1985) til vlle:Jril'l~hJ 
L~El'll'l LLa:;Gi'lEl~l'l~L~El'll'l 10 -

1 
LLa:: 10-

2 
-Jl'Wl'W 1 lJa. e..Jl:llJnu PCA LL~ltilhJL'I"n:; 

~ 7±1 °'l! 'Wl'U 10 1'W tTulr1hl1rr,lVllJV1 mll,)ltJ'll'We..Ji,1LlJ'WLAlal1 / lJa. 

lfTIJl ruLL u~ nL ~fJn~eJ UAJllJ'ie; u u51J01 L'I5'W L&i til nu f1l "jVlltJ~lJ 1 ruLL U AYi L~tJ 
LfElUAJllJL~'W \.bvl'l~ti1ltJL,\"Il~~ 55=1 ";>5 'W1'W 48 'l!:lJ . LV1tJ1ci'l1'WL"~1:;LiEl1'Wt1'll"jall:l&ln, 

tl~JJlruv~'Uf7JcfdeJfJ 11hmu, ( Fran k c{ al., 1 9 85 ) 111vllmh'lYiL~El'i)1'l 

10 -
2 

, 10­
3 \.ba~ 10-

4 eJ~l'la:; 1 :lJa. ~5:lJnU Skim mi lk agar 1i1ltJL·"n:;~ 32±1°'l! 

tll'W 48 'l!:lJ. tTU-J1'Wl'WLA lal1~iJV1 :; n eJ'W'llll,)ElU 1 Lr1Li,1l1 Y1~ flLr1Lal1~ mm)L~tJ'l LiEl 

,)ElU '1LALal111:l )ltJ'l1'We..JmlJ'WLr11ai1l1-m. 

Ij'JJJlru?~u'YI~cfdeJfJ I'lJJJu ( Frank et ai., 1985) LJljD'&lL'I5w&itllnUnl) 

Vl1tJ~ :lJ1ru'lJEl'l~~'W'VI~tJ~EltJLtJ)~'W LLvleJ:;'li Spirit blue agar ( Difco) ~e..Jl:llJ~ltJ 
Lipase reagent (Difco) tTU~l'Wl'WLAL(;ll1~iie:Jlm)L~t!\lLiEl)eJu 1 LALi,1i111:l LLi,1:;/Vl~El 
ij5J1L~'WL'If:l~ElU '1 Vl~El1~1flht1 

tljJJ7ruLLu~ih~fJ~'YI'UwnJJ{eJu ( Frank et ai., 1985 ) ti1J1lJlJ~UlJl 5 lJa. 

11:l1'WVlae:JI/lr-J1Ln~tIl 'Yh1lffEl'W 52.8°'l! flltJ1'W 5 'W1Yi ~'lH 30 'W1Yi ( m)mleJ5ElU 

e:J ruVl.flihhLV1 tJ1 'I1L 'VI ElftlJ iJ LV1 El f1 ci1'W Vla El V1~ ihIl'W lJ ~u ~ n Vl~'lVli,1 El V1 ( Control milk) 
" 'U 

LLii'lri11lfL~'Wa'ln'WYiLV1tJojlJVli,1 ElV11'WJl L~'W eJlm1'WU1Jl'WlJ ~U~'ltl ~111 tJ e..Jl:llJnu peA, 

LV1tJL~~tJlJ 3 'l1'W 'l1'W~ 1 ltJLl"n~~ 35°75 'W1'W 24 "lflJ. ( L~ElVll Thermoduric 

mesophi les, TMB ) 'lllJ~ 2 1i1ltJL'l"n:;~ 7±1"'1l 'Wl'W 10 1'W ( L~Elm Thermoduric 

psychrophiles , TPB) LLa:;'lllJ~ 3 1111tJL9fll~~ 5 5"75 'WllJ 48 "If:!J. (L~Elm Thermophilic 

[hermophi'Jes, TTB) )ltJ'l l'We..JmlJ'WLr1Lal1 / :!Ji,1. 

tljJJ7ruEavlUi1::'Jl (Frank et al., 1985 ) tilGi'lEl~l ..:nrl'WlJ~u~hiL~mn~LLi,1 :: 
1YiL~EleJl'l 10 - lJle..Jl:llJnU Potato Dextrose agar (PDA) (Difco) ~tJ:ru1lfii pH L'Yhtl'u 
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3.5 - 0.1 iliJ 100/0 tartaric acid W~~LL~Tulhhv'll:;~ 20°'lf 'Ul'U 7 l'U -UU~l'Ul'ULAL~i1 
'lJtl\l~lLL~:;LAL~i1'IJ tl\l~a~ ~liJ\ll'UlU'ULAL~i1 nJ~. 

n7'iu/'i]v111LiEJ'lflof:JJ£'lJoih (Jemgklinchan et al., 1994) l'Wl:;~lmh'l 
Jl'U~~U 20 ~~. 1'U buffered peptone water 180 ~~. ~~rul1iJiJ 37°'lf 'Ul'U 18-20 'lf~. 
til~lr:Jcil\l 0.1 ~~. hh'Wl:;U'U modified semi-solid Rappaport- Vassiliadis (MSRV) 

.­
n7'iu/'i]:;}m Campylobacter jejuni l1iJ~~lr:Jcil'ltil'U~~U 1 ~~. ~\lU'U 

Gelman cellulose triacetate membrane filter 'IJ'Ul~lrl''U~l'UA'Uiln~l\l 47 ~~. 
" 

ll~:;ij~ (pore) 0.45 11m. ~\lll'lr:J~U'U Blood agar .yf\lli'~'UJl'U~~u~l'Un~:;~l"~ 
n1r:J'll.h:;a.nru 30 - 60 'UlYi 1i forceps ~u m:;m~mr:J\I.yf'l til~l'UL'Wl:;l~r:JhhV'll:; 1 'U 

anaerobic jar ~~mmAr:Jr:Jn~'Ulu'U~(],J(],JlmAilmA~r:J'l vacuum pump LL~ll&i~mmA 
t:Ja~ 50/0 Sr:Jn:al~'U 10~ m1ur:J'Ul~r:Jr:Jnh~ LL~:; 850/0 l'ULt1I~L~'U la~~LL~ltilhJ~~ 

" 
mmAr:Jr:Jn BnAf'lLL~lL&i~mnlA t:Ja~L~iJui)u&iL'li'U L~~ tilhh'Wl:;~ 4 2°'ll" t1I~l~~LAL~i1 
'Ylnl'U 'Ul'U 5 l'U tilLAL~u~a\l5iJlut1l~1~ar:Jut1Il~15'lJr:J'l Steele LL~:; Mc. Dermott• 
(1984) 

.­
n1'Ju/'i]:;}m Yersinia enterocolytica (ISO, 1994) L'Wl:;~ltlcil,nll'U~ 

20 ~~. 1'U peptone sorbitol and bile salts (PSB) broth 180 ~~. ~ 25°'lf 'Ul'U 

5 l'U 1'; loop riliJ PSB ~\lU'U Cefsulodin irgasan and novobiocin agar (CIN) 

(LLt1I1'Um1AmnAf\ldl~liL&i~ Irgasan) tilluL'Wl:;~ 30°'ll" 'Ul'U 24-48 'lf~. tilLAL~u 
~a\laiJ 5 LAL~i1 (small and smooth with a red centre and tnmslucent rim) Ldr:J 

til11~iliJ Oblique transillumination ~l'Un~r:J\I~~'Yl~~AtI lu'Yl~ar:Ju~'U~'Um~ 

15'IJr:J'l ISO (1994) 

n7'iu/'i]:;}111 Listeria monocytogenes -nlm~15'IJr:J'l Loncarevic LL~:;Aru:; 

(1994) Lt1IiJ~~Llua\lLantir:JiJ~\ld L'Vn:;Jl'U~~tJ 20 ~~. 1'U Listeria enrichment 

broth 180 lIa. ~r:JruVlj)iJ 30°'lf 'Ul'U 48 'lf~. Ll~ltil~lr:Jcil-:J 1 lIa. t:JalJflU 4.5 ~~. 'lJr:J'l 
• 'U 

KOH solution (KOH 2.5 n-r~, NaCI 20 n-r~ HOI at1l1 ij pH l.h::mru 12.3 
I ~ d d Q.I • 2 

~lL'lfr:J'Yl 121°'lf) 'Ul'U 1 'Ul'YlLLal streak U'U Lt-Ci-phenyle-thanol-moxalactam 

agar (LPM) tilluL'Wl~~ 30"'lf 'Ul'U 24 'lf~. til~ltil~l~l1lLALau'IJr:J'l Listeria L~iJ 
~iliJn~r:J-:J~a'Yl1~A'U1"1f1:;UULLa\lLLUU Henry's oblique light system (Mc Clain 

and Lee, 1988) ~'lLALau'lJr:J-:J Listeria ~:;mhIlL~'Urir:J'U -nlLAL~i1h;U1~'YlBL~m'Vn::u'U 
Blood agar LLa:;'Yl~ar:Ju~'Ut1'Ut1Il~15'IJ tl-:J Seeliger LLa:; Jones (1986) 
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~l'UltiLLuY)'yh~tJyf,:nnJ Vl1'UlIl'U:W~u~",,'U rJ'l1VHL~:;:WlnL""~ nij Y)1~ln11 5 00, 000 
'1 '1 .dI !' ~ ~ d", d ", r0 

LYH~'U /~~. ~l'Ul'U 77.8 5 LL~:; 61. 9 70/0 ~1 n'Ul'U~'Yl LnUY1'V.J1';i~LL~:;'YlY1'UtJ';il~'Ul'U~ 
. " 

m~~lv1U ';iltJ~:;LatJVI'llrJ'lU1~lruLLUYl'vh~tJyf'l""~VI~lnLm~'l~'l5rJ'l lvi'm{VI'l111'UVll';il'l~ 1 
.J 

Vll';il'l'Yl 2 

~lB~1'l~ml~VlULY1~m'JrJ{~tTrJtJn11 1,000 LY1hi1/~~. ij~l'Ul'U 69.44 LL~:; 57.230/0 
'!' dGd", .J~C:", !' 4 

~1 n'Ul'U ~'YlLnU'YlvJl';i~ LL~:;'YlLnU'Yl Y1'UtJ';il~'Ul'U~ VlU ... 

Vll';il'l~ 3 LL"'VI'l~1'Ul'ULLUYlyh1tJ~'/l'rJUmlm~'U LV1tJ 73.41 LL~:; 71.13% 'llrJ'l 

Jl'U~~U~LnU~vJl{~LL~:;~Y1'U6'n~Jl'U~m~~lv1U~:;ij~l'Ul'U L:SrJii~lnil 1, 000 LY1L~i1 /l,m . ... , 
o dod d cv , 

Vll';il'lYi 4 LWVl'l~l'Ul'ULLUYI'YlL';itJ'Yl'/l'rJUYlll~';irJ'UVlUll 80.66 LL~:; 83.94% 
" ",

~d:hh'Ul'U L.:ae)'U v-llnl1 100 

LY1L~i1/~~. 

m'Jl'l~ 5 LL5V1'l~1'Ul'U'll rJ'l~~'U'Yl~6~~ rJtJ "'~ltJ1U'J&i'U LL~:;~~'U'Yl~6~~ rJ tJ1'll lJ'U , . 
U1~lru'llB'lL:SB~'l"'rJ'ln~~iicil'U1,..,qJ~:;ij~1'Ul'U~'ln11 1,000 LY1L~i1/~~. ArJ 72.15 LLa:; 

72.030/0 'llrJ'l~lBril'lJl'U~~u~d)u~vJl{~LL~:;~A'U6';il~Jl'U~... 

Vll';il'1~ 6 LL5V1'l~1'Ul'ULLUYlYiL1tJ~'Yl'Uml~frJ'U 62.8°'/l' 'Ul'U 30 'U1Yi LL~:;51~1';if1 
L~1f1,JLGluLV11vi'~~ru"".lJlJ 7°?j (TPB) 37°'lf (TMB) LL~:; 55°'lf (TIB) L:SrJ~'1 3 n~~i1 
VlU1 'U~l B~l'lJl'U~~u~ci~ LnuLVI tJ TTB ~:;VlU1 'Ut11'U~ ~U~vJl{~ LL~:;~A'U 6';illJt11'U:W. " 
1'U~1'Ul'UhiLn'U 100 LY1L~i1/~~. ~l'Ul'U 98.6% mlJ~lv1U TMB ~:;wuhiLn'U 100 

LY1L~i1/lJ~. ~l'Ul'U 70.87 LL~:; 7 4.54% VlllJ~lv1U LL~:; TPB ~:;VlUhiLn'U 100 LY1Lai1/lJ~. 

1'U'Yln~lB~1'l
• 

.J 
Vll';il'l'Yl 7 

~AtHhllJJ1'U~ LV1tJVlu11 60.8% 'llB'lt11'UlJ~vJl{lJLL~:; 66.97% 'lJrJ'lJl'UlJ~A'U6';illJ
" " 

.Jl'UlJ'lJfJ'I~l rJ~1'l~'l""lJVI~:;VlUfj5vlij~1'Ul'U5'l 100 LY1L~i1 /lJ~. LV1tJ~lfJrll'1OJln,..,'U fJ'ILw ... 
d"''' leu , . ~ d 

OJ:;WU£J5V1'U mmllV11fJ£J1'l'YlWUOJlnlJln L,.., ~n 
.J 

Vll';il'l'Yl 8 LL"'VI'l~l'Ul'U L:EfJ ';il~VlU1 'U ~l rJ ~1'l~'l"" lJ Vi'll rJ'lt11'U lJ ~u~alJ LnuOJl n • 
vJl'flJ LL~:; A'U 6';il~ t11'UlJ L~)tJVlU11Jl'UlJ~u~vJl{~ 540/0 ijm';iU'ULtiB'UL:gB';il1~Lii'U 10 

" 
lY1L~i1/:w~. LL~:;t11'U:W~U~A'U6';iliJ.Jl'U:W 49.23% ijm';j't.I'ULtirJ'UL:gB';il1~ Ln'U~l'Ul'Uv1'1mhl 

" 
~l'Ul'UL:ErJ';ilOJln~'l"'rJ'lLm~'1hiLLVInvil'ln'U 

VI';iT'lhlVlUL:SB Campylobaeter jejuni, Listeria monoeytogenes, Yersinia 

enteroeolytiea LL~:;VlU SalmoneJJa spp. 1'U 6 ~lrJ~l'lArJ S. anacum (2 ~lfJ~l'1), 

S. hadar (1 ~lrJ~l'l) LL~:; S. weJtevreden (3 ~lrJril'l) 



~ ~ .-... -- -~-.....-

Source (No. sample) 1-5 > 5-20 > 20·- ,10 > 40-50 > 50-100 > 100-400 

_

> 400-1,000 > 1,000-3,500 '" 

Muaklek area 

Milk at farm (66)

'* Frequency 
% Ace. freq .·· 

Milk at plant (70) 

0,10 Frequency

'* Acc. frcq. 

Nongpo area 

Milk at (ann (58) 

o,i> Frequency 
0/0 Ace. (req. 

Milk at plant (72) 

~Io Frequency 
'7& Ace. (req. 

31.8 

34 .8 

22.8 

22.8 

4 3. 1 

43.1 

12.5 

12 .5 

30 .3 

65.1 

21.5 

<14.3 

22.4 

65.5 

27.8 

40.3 

16.7 

81. 8 

11 . :< 

58.fi 

5.2 

70.7 

12. 5 

5 2.8 

1.5 

8:1.3 

'/ . 1 

G~;. 7 

1.7 

72 . 4 

5.5 

58.3 

13.7 

97.0 

11.4 

77.1 

15.5 

87.9 

16.7 

75.0 

3.0 

100 

1(1.0 

rq.J 

3.5 

91.1 

8.3 

83 .3 

-

-

8.6 

95.7 

6.9 

98.3 

2.8 

86.1 

-
-

I 

4 .3 

100 

1.7 

100 

13.9 

100 

Total (266) 

Milk at farm ( 124) 

0/0 Frequency 
0/0 Ace. freq. 

Milk at plant (142) 

0/0 Frequency 
0/0 Aec. freq. 

39.0 

39.0 

17.6 

17.6 
-

26.3 

65 .3 

24.7 

42.3 

10.9 

76.2 

13.4 

55.7 
-

1.6 

77.8 

6.3 

62.0 
- -

14.6 

92.4 

14.1 

76.1 

3.2 

95.6 

9.22 

85.3 

3.4 

99.0 

5 .6 

90.9 

0.87 

99.8 

9.1 

100 

:i
mnl'n 1 U1~lPlLLU~fiL~£J~~lnJV1 (Total count) h!1hwJ~u~d'hr;nrl'VhfmLa~A1Hhl~lhll~ u~mUcilLllm.nml1~n ~~1'''1lilo,)~1J1 LLa~ ct 

~~lU(\l11HHll'l ~~.r)ml'l1t(11l.ltJ 2536 - 253 7 ~ • 
ct 
-' 
.JI 

--- - . ~t 
9 
...J 

~ 
~ 
c!!, 

d 
~L 
t<l 
0> 

t:J 
~~ 
~ 
~L 
t.l 

::::le 
;:! 
C!! 
-' 
r:!! 
;:! 

cot<l 
'-" 
t.l 
to 

• x 10' CFU/ml 
*. Accumulative frequency '" '" 



N 

G1l'll-.ln 2 tFhJlrutYl~uvhl'hJ (Coliforms count) 1uJ'l\UJ~u~dl'-"llf1vhflJ~L~::r1lHhl'JlhlJlJ U1LlrurilLJltlmm'rl~f1 ~~'rl')~"'l::U~ LL~:: 8. 
~lU~'rllJtl~1w ~~'rl')ml'1!t!~ 1uu 2536- 2537 

~ 

Source (No, sample) 1-10 > 10-100 > 100-1,000 > 1,000-1,500 > 1,500-2,000 > 2,000-4,000 > 4,000-10,000 > 10,000' 

Muaklck area 

Milk at farm (66) 

% Frequency 

% Acc. freq.·· 

Milk at plant (69) 

% Frequency 

% Acc , freq, 

Nongpo area 

Milk at faml (58) 

% Frequency 

% Acc. freq. 

Milk at plant (69) 

0/0 Frequency 

% Acc. freq. 

19,7 

19.7 

11.6 

11.6 

5.4 

5 .4 

11.6 

11.6 

19.7 

39.4 

24.6 

36.2 

19.6 

25.0 

23 .2 

34 .8 

22 .7 

62.1 

14.5 

50.7 

51.8 

76.8 

29.0 

63.8 

6.1 

68,2 

4 .4 

55.1 

a 
76.8 

1.5 

65.3 

0 

68.2 

5.8 

60.9 

1.8 

78.6 

4.3 

69.6 

6.1 

74.3 

7.3 

68.2 

7.1 

85.7 

5.8 

75 .4 

12.1 

86.4 

13.0 

81.2 

1.8 

87.5 

11.6 

86.9 

13.6 

100 

18.8 

100 

12 .5 

100 

13.1 

100 

I 

I 

Total 

Milk at farm (122) 

% Frequency 

% Acc. freq. 

Milk at plant (138) 

% Frequency

* Acc. freq. 

13.1 

13.1 

11.6 

11.6 

19.7 

32.8 

23.9 

35.5 

36.1 

68.9 

21. 7 

57.2 

3,3 

72.2 

2.9 

60.2 

0.7 

72.9 

5.1 

65.2 

6.6 

7~.5 

6.5 

71.7 

7.4 

86.9 

12.3 

84.0 

13.1 

100 

16.0 

100 
- -

<0 

..., 
::r 
~. 
~ 

< 
~ 
~ 
n 
~ 

< 
~ 

N 
0'­

Z 
9 
w 
C/l 

'" (; 

n 

3 
...?f 

• CFU/ml 
\C) 
\C)•• Accumulative frequency 0'­

http:G1l'll-.ln


:; 
ctA111-l;; 3 	 111)J 1nm U8)iL1rJ~'Il'tllIAT1)Jl8U (Psychophi tic IW:lni a) 1'nrllnJ(.iu~lnll\llfl'Vh ilJl.li;1~v:Jmr':il~JlrllUJ U111tlJr.l1lJlB ~nm11~ n ct 

~":n6(il"J!:1(i llt1::~lum,ua'lll~ ~'1l1')(illl1f1~1 1.1.',11 ~~~:l(;2~37 !2l. 
...J 

Source (No, sample) 

I\luaklek area 

Milk at farm (66) 

90 Frequency 

~0 Ace. freq." 

Milk at plant (?o) 

Sf, Frequellcy 

0/0 Ace. freq. 

Nongpo area 

Milk al farm (58) 

~~ Frequellcy 

~'o Ace. freq, 

Milk at plant (72) 

0/0 Frequency 

0/0 Acc. freq, 

Total 

Ivlilk at farm (121) 

0/0 Frequency 

0/0 Ace. freq, 

Milk at plant (42) 

0/0 Frequency 

0/0 Ace. freq. 

oJ) 

!2l.e ..-----.~- ..,---_ 	 :9 
oJ 

1-100 > lOO-I.000 ) l.i1(]I)-l,~)OO > J ,500-3,000 > 3,()()0"10,000 ) 10,000- 30,000 > 30,000' 
~ ° ---------"-	 ::s 
c!!, 

d 
::SL 
tv 

18,2 21.2 3;-1,3 ,\6 6.1 1.5 7.5 7.6 O'l 

18.2 ,39.1 n,7 17.:1 83.4 81,9 92.5 100 ~ 
t:::e 
t::: 
::SL 
w 


10 32,9 :,~)=1. fl i.1 B.G I ,1 7,1 ~,3 

::le 

10 42,9 71.:' iR.n 87,2 ((8.G 95.'1 100 ~ 
C!! 
...J 
C!! 
~ 	 ..... 
tv 	 0 
c.n 
W

3,1 29,3 11.4 :1. ,I 10.4 lO.4 1.7 0 CD 

3.4 32.7 71.1 n,5 87,9 'lB,3 100 100 

1.4 25 44.4 4,2 8.3 4.2 9.7 2.8 

1.4 26.4 70,8 75,0 83.3 87.5 97.2 100 

11.3 25,0 37.1 4.3 8.1 5.7 4.8 4.0 

11.3 36,3 73.4 77.4 85.5 91.2 96.0 100 

5.6 28.9 36,6 5.6 8.5 2.8 8.5 3.5 

5.6 34.5 71.1 76.7 85.2 88.0 96.5 100 

* CFU/ml 
N 
o** Accumulative frequency 



N(;1l'il"j11 4 U~JJl ruuuYlliL~mH)UYll1 ~J'i'tI'U CThermoph i lie bacteria) luJ1UJJ&lu~dlmll flvh{JJll~:;~JlHhlJJlhUJJ u~mUallilamm11 afl o 
N 

~,ml~n'j:;U~ u~:;Gilu~l1ua"jlw ~"jl1i~'jl'lfU1 1uu 2536-2537. . 
Source (No. sample) 0 1-100 > 100­

500 

> 500­

1,000 

> 1,000­

l,500 

> 1,500­

3,000 

> 3,000­

5,000 

> 5,000­

10,000 

> 10,000­

15,000 

> 15,000· 

1\ luaklek area 

~1ilk Jt faml (66) 

~~ Frequency 

~'" Acc. freq." 

Milk at plant (71) 

% Frequency 

0/0 Acc. f re'+ 

Non~po area 

Milk at farm (58) 

~.;, Frequency 

% Acc. freq. 

l'vlilk at pl,mt (72) 

% Frequency 

% Ace. freq. 

1.5 

1.5 

2.8 

2.8 

5.2 

5. 2 

5.5 

5.5 

78.8 

80.3 

84.5 

87 .3 

75.9 

81.1 

75.0 

·80.5 

12.1 

92.1 

8.5 

95.8 

5.2 

86.3 

4.2 

84.7 

1.5 

93.9 

2 .8 

91l. S 

5.2 

91.5 

5.5 

90.2 

4 .6 

98.5 

1.4 

100 

3.4 

94.9 

1.4 

91.6 

a 
98 .5 

a 
94 .9 

a 
91.6 

a 
98.5 

3.4 

98 .3 

a 
91.6 

a 
98.5 

1.7 

100 

2.8 

94.4 

1.5 

100 

4.2 

98.6 

1.4 

100 

Total 

Milk at farm (124) 

% Frequency 

010 Acc. freq. 

Milk at plant (142) 

c;t. Frequency 

c;t. Acc. freq. 
- -----­L_ 

3.2 

3.2 

4.2 

4.2 

77.4 

80.6 

79.7 

83.9 

9.0 

89.6 

6.3 

90.2 

3.2 

92.8 

4.2 

94.4 

96.8 

1.4 

95 .8 

a 
96.8 

a 

95.8 

1.6 

98.4 

a 

95.8 

0.8 

99.2 

1.4 

97.2 

0.8 

100 

2.1 

99.3 

0.7 

100 

.... ... ., 
::r 
~. 
~ 

<
fl 
~ 
('> 

~ 

< 
~ 
N 
0. 

Z 
~ 
w 

CIl 
('> 
'0 
0 
3 
g­., 

• CFU/ml 1.0 
1.0 

Accumulative frequency 
0. 



...J 	 "I" 
(;ll 'il ~ 11 5 	 ll1mm~~ \l Y1%mj elf]h.hailm(l :;hllJU (!'rotco l.vl ie ;P Irl Ii polyl ic bacteri a) 114 ,1111 11 iiiUl1 Lfll J'\lIl)vh{l.JLL~:;~lJ6'n~nl1 UlJ U1 Ll W 

~ll. nfW)l1Ill~fl ~~,~r(iH11:;1{i Hr1:;mnl(llnJfJJ'l.n ;~~il ) (')'j 17f1!~ 1)11~ 2536-2~):17 
• r 	 --- ..-. - _•. . -- ---- -~-.- .--

PIIllcol"lic 1>;1('1('1 ;:" I.ipol ylic hacleria' 
!- ----- .-- --_ .. .__.... --.- - _ .... .--- ... 

< 100 100- :- 1 ,() ~Vl -' . IO.I }!}fl ' 100.(1110­ , 1(1<) 	 I Of)- , ) ,0 (10- >10,000- >100,000 -­S(llll'C C (Nt ). S;lllll'k) 

1,0(10 I llJ)()f1 JOO .f.'fil1 5(J0.000 I 1. (11 )1) 10,11(10 100,000 :'00,000
t- f- --.---- . ..- ---1---- -------.-­

I\llIakll'k nrl':t 

~lil~ al fann (G5) 

nf Frf.'qIlClll·\· :! P :-, 20 ..1 	 Ii .:. .1 .'i.fl .10. 5 5.11.5 1·1 .R :J f"J . 	 1n. r, 

\.S 15. ~l .S ll. 1', 1. 1 I Ill)r;.~ :\ Cl". frt'q . · i 20.:.\ ~fl . fl G·\.1 91.!l 1UO 

~I"~ :It plalll (; I ) 

:; I) . I~2.8 8.') 1 :;. } 	 2:.~. ?0,.1, h~qtlc llL')' ~'l r. 	 fl j'R .G 38 . 1 12.7 

2.8 11.. :1 7 (1 . ~ "(/:.1 lO ll 70.S :~ o.(, 1'1.7 87.:.\ 100'" .'\ Cc. frl'lJ. 
NonJ...qu) area 

Milk :11 (';11111 (;, R) 


n.. rrelJIIl' '1 n 
 1.5 :?.r;. 9 Is .:) !; ,) :1..1 1/1.-1 R (; 1 .1 . l 3\.O r. .9 

~'o Act: .. frcq . ~) (; . ( ~ I tI.1 1<l.1l 1':'.1 9:1.1 \(1(1.5.5 29 .·1 9f1.li 	 lOCI 

i\lil~ ;1\ 1'\;1111 (7:!) 

5.h I n.R ')(i. I :'F ,1 :? . ~l 1 . '7.:' ~~ n .R 4 !'.n ~ 2. 2~" l'reqwJ1(.'Y 
. > I , . I.: .1} r) 77 ,'i 100.5.6 2 :l.f) <17 ~ I i . :' 1flO-,:. "lC . fl C'I 

1-----_ ._------1-	 -_.. ----- - _. . - -.- ..-~-- -.. .._---- ..-- ~-'-~.------------

1'0\,,1 


~Iilk ;11 f<Hm (1 ~ IJ 


o,b Frequency 
 2.4 19. 5 4 2 .. :.1 7.8.0 7.3 15.1 1'.5 ,39.3 30.8 6.0 

2.4 2\.9 64.2 92.7 100% Acc .. freq.· 1.5.4 23.9 63.2 94 .0 100 

r-,·lilk 	 at plant (113) 


% Frequency 
 4.2 13 .3 41.2 28 .0 13.3 I \.!l 3. 7 24.4 42.2 17.8 

0/. Acc .. ffeq. 4.2 17.5 58.7 86.7 10O 11.9 15.6 10 .0 82.2 100 

CFUllnl 

Accumulati ve frequency 

::J 
ct 
ct 
!ll 
..J..., 
~e 
..J 

~ 
~ 
c!! , 

d 
~~. 

to.:> 
en 

tJ 
e2

~IL 

w 

:::le 
~ 
C!! 
..J .....C!! 
~ I\) 

to;) 

0' 
W 
to 

N 
0 
w 



... tl~~lru~~1Jl1~rr~l1t1f111~fillma:;Lv~'l!LlillJtt'l~il(\nlfliJ 7°71 (Thermoduric pyschrophiles) l'\J1'l!L&iul(i1~ 35°'Zl 

mesoph'iles) LLa:;L~1'l!l&iulV1~ 55°71 (Thenn~duri'~ thermophiles) 1lJ\h\.lj.J~lJ~LnmlnWl{j.Jua:;~lJrr·nJ,nhlJj.J 
lJlnL'H~n ~-lWl~C1"j:;tj~ LLa:;vilua'HtlENll'l ~,n'rl~C1"j~tj1 luu 2536-2537 

~l'nnl 6 

TIB TMB TPB 

Source (~(l. sample) 0 1-10 ' II­ , 100­

100 SOO 

, .';00­

J JJOO 

, 1,000­

10 ,000' 

0 1 -10 ' 11­ , 100­

100 SOO 

> SOO­

LOOO 

, 1,00ll­

3,196 

0 1-10 '11­

100 

'(II"klrk area 

~Iilk al farm (66) 

o{, Frequency 
0... Acc. freg.·· 

i'>lill.. al pbll! (68) 

oj, Frequ~n('y 

10 Acc. freg. 

Nongpo area 

\1ilk ~I farm (58) 

% Frequency 
~{. Acc. freg .· 

Mill.. al plan! (72) 

~'" Frequency 
~'" Acc. freg. 

15 .2 

152 

10.:1 

10.3 

18.9 

18.9 

16.7 

16.7 

59.0 

i 4.2 

70.6 

80.9 

69.0 

87.8 

70.8 

87.5 

25.8 -

100 -

19.1 -

100 -

5.2 6.9 

93.1 100 

9.7 1.4 

97,2 98.6 

-
-

-

-
-

0 

98.6 

-
-

-

-

-
-

1.4 

100 

-

\.5 

I.S 

2 .9 

2.9 

-
-

1.4 

IA 

3 9.4 

40.9 

30.4 

33.3 

20.7 

20.7 

38.9 

40.3 

43 .9 IS.2 

84.8 100 

44.9 17.4 

78.2 95.6 

36.2 32.8 

S6.9 89.7 

30.6 22.2 

70.9 93.1 

-

-

'I. '1 

100 

3.4 

93.1 

4.1 

97.2 

-
-

-
-

6.9 

100 

2.8 

100 

77.3 

77.3 

79.7 

79.7 

93.1 

93.1 

93.0 

93.0 

15.1 

92.4 

14.S 

94.2 

6.9 

100 

4.2 

97.2 

7.6 

100 

5.8 

100 
I 

-
-

2.8 

100 I 

Total (266) 

Milk at faml (124) 

% Frequency 
~4 Ace. freq." 

~1ilk at plant (140) 

0,. Frequency 

% Acc. freq. 
- --­

17.0 

17.0 

13.6 

13.6 

63 . 7 

80.7 

70.7 

84.3 

16.1 3.2 

98.8 100 

14.3 0.7 

98 .6 99.3 

-

-

-

-

-
-

0.7 

100 

0 .8 

0.8 

2 . 1 

2.1 

30.7 

31.S 

34.8 

36.9 

40.3 23.4 

71.8 95.2 

37.6 19.9 

74.5 94.4 

1.6 

96 .8 

• 
4. 3 

98.7 

3.2 

100 

1.3 

100 
-­

84.7 

84 . 7 

86.5 

86.5 
-

11.3 

96.0 

9.2 

95.7 
-

I 
4.0 

100 

4.3 

100 

TIM 
TMB 
TPB 

CFU/ml 
Accumulative frequency 
Thennoduric thennophiles 
Thennoduric mesophiles 
Thennoduric psychrophiles 

(Thermoduric N 

12 
U1 Ll[Ual L1H1 

......j 
=r -" 
~. UJ 
~ 

< 
~ 

3: 
0 
?­

< 
2­
tv 
0­

Z 

w " 
en 
0 
'0 
(; 
3 
g­..., 

-0 
-0 
0­



011111 11 7 ,J"hl l (U ri~ vi1 'It;)t~ lJ ~h l t1L nU'1 1f1'l'Il f WI u \!IHh H! ,i) \I JI II :i l ·If.I! dHI! f1 1JlnL '0" ~ II ~'nrl\ili l l :: ' J,:j UU ::(illUmnm..J'tVol ~" lll l~ 'll{r1..('i :::i 
~ 
~1Ul] 2:116· 2,,:n !ll 

.JI---_._-- - - .------.- - -- -- -_._-_..__.._---_ . -' 

!lle 
9 
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'" Ace . !'t el] . 
 1 2 12 .50 37 C, 6 1. 1 ..~.~) t} 1. 9 0 1 ~ I "i . ~ lOa 
---_. .__..._------- -- ------ - ---- - - -.-. -1 

Total ( 266 ) 

r-·lilk at farm (12 4 ) 

% Frequency 4 .8 12 9 2 1.8 19 . 1 9 .7 11 .3 15. 3 2.4 0 .8 1.6 

4 .8 17 .7 3 9 .5 58. 9 68 .6 79 .9 9 5 ,2 9 7 .6 98.4 100';' Acc . freq. 

Milk at pl ant ( 142) 

~.. Frequency 5 .6 7 . 1 2 0 .4 2 2.5 10 .6 9.2 14.8 4. 2 3 .5 1.4 0 .7 

~,. Acc. freq. 5 .6 12 .7 3 3 .1 55. 6 6 6 . 2 7 5 .4 90.2 94.4 97 .9 99.3 100 

IV• CFU / ml o 
VI 

•• Accumulative frequency 



N 
o{i1l'il-3n 8 lHmruL~e:m1uJl'~J~&1u~d:\u'llnvh{~u(;l::~u6·nj.J1IlmJ u'1mUtlltil fl~lm 'Han ~~l1l~ "):;u~ LL(;l:;~lU(;ll1U fl~11'l ~~'Hlml'1fU1 -:1\ 

u • , 

luu 2536-2537 

Source (No. sample) 0 1-10 > 10-50 >50 -100 >100- 150 > 150 ··200 > 200-500 > 500-1,000 > 1,000' 

i\luaklrk area 

Milk at rarm (66) 

0& frequency 

0/0 Ace. freq .·· 

i'vlilk at plall! ( 70) 

91, frequt'ncy 

~.", Acc. fro:q . 

Nongpo arC:l 

[vlilk at farlll (S8) 

~;, hequency 

o,.{, Acc. freq.·· 

i'vlilk ZIt plant (72) 

qi Frequency 

~.~ Acc. freq. 

10 .6 

10 .6 

II. .\ 

11.4 

8.6 

8.6 

4 .2 

4.2 

43.9 

54 .5 

32.9 

44.3 

44.8 

53.4 

50.0 

54.2 

31.8 

86.3 

24.3 

68.6 

31.0 

84.4 

30.5 

84 .7 

4.n 

90.9 

11. ·\ 

80.0 

I(H 

94.8 

5.5 

90.2 

6.1 

97 .0 

5.7 

85.7 

1.7 

96.5 

4.2 

94.4 

0 

97.0 

fl.7 

91.4 

U 

96.5 

1.-1 

95.8 

1.5 

9 8 .5 

5.7 

97.1 

3.5 

100 

2.8 

98. 6 

1.5 

100 

2.9 
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-

-

1.4 

100 

-

-

-

-

-

-

-
-

I 

I 
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0/0 Frequency 

0/0 Acc. freq. 

9.7 

9.7 

7.8 

7.8 

44.4 

54.1 

41.6 

49.4 

3\.5 

8 5.6 

41.6 

76.8 

7.2 

92.8 

8.5 

85.3 

4.0 

96.8 

8.5 

85.3 
--­

0 
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3.5 
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-
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~ltJJtJUtJ ~yiL~[J~'llnJ ~1 tJ ~J f)~l'lJltJ~ ~tJ~d)tJ~'Yh{~OJ:;~l nil~ltJJtJU tJ ~Yh~[J 
1mIltJ~~tJ~d)tJ~l'1tJtl'n~JltJ~mn (~l~l'l~ 1) 38. 95% 'lJfl'lJltJ~~tJ~'Yh12J0J:;iiutJ~.yh~[J

" 
~'l'H~VlhidltJ 5x1 0

3 1~l~ij/~a. 1tJ'lJru:;~JltJ2J~tJ~l'1tJtl~J~JltJ~ii 17.550/0 L 'YhJtJ~ 
" 

~ltJ1'ULLtJ~Yi L~[Jhi LiitJ~ltJJtJvi'l n ~lJ LL~:;JltJ2J ~tJ~vh{2J~LntJOJlntJ~LJru2JJn L'H~nOJ:; 
~lnil~'HtJf)'l1 w ~'l~ltJJtJUtJ~YiL~[J~iimTtJtJliif)tJ 1tJm~An-ol~~'lif~~l£JntJ~l£J-:jltJ'lJf)'l 
'll-rtJ (2537) ~WtJL~f) 6.1x1 0

3 
-9.5x1 0

5 1~lai1/~~. 1tJJltJ2J~tJ~~WtJ~ m~UtJLtifltJ 
" N • 

iJ[J~ltJJtJLLtJ~.y;L~[Jv1'ln~lJ~lnilTl[J-:jltJOJlnU':i:;L'YIl'1m{LOJtJ~tJl~WtJilJltJ~0J1nvh{2J20.50/0 
OJ:;ii~ltJJtJLLtJ~.y;L~[J~lnil 1 0

3 1~lai1/~a. (Bainotti et a1., 1990) ~U':i:;L'YIl'1atJL~m\l~[J 
2.95X10

6 l~hi1/~~. (Rai and Dwivede, 1990) ~U':i:;L'YII'1Lf)61f)lu[JwtJil~ltJJtJ~la~
• 

LL~:;~'l~Vl1tJJltJ2J~tJ~'l()'l 4X10
7 U~:; 1X10

9 l~1aij/~~. ~n~Hhv1tJ (Mahari and 

Gashe, 1990) 1tJ'lJru:;~U~:;L'YIA~UtJOJdJm'jUtJLtif)tJL~t:l'I.rf)£Jnil l~£JwtJil 99.1% ii 
u q 

~ltJJtJL~f)~lnil 1051~laij/~a. (Aoyama ec a1., 1992) Brown u~:;~ru:; (1994) WtJil 

530/0 'lJ f)'l~Jf)til'l~mJ'iliiL~f)~lnl1 10,000 lYilaii /~~. lVl[J~ltJJtJL~f) f)~~:;'Hll'l <300­
" 

>500, 000 LL~:;~U':i:;L 'YI A1~111tJ 'il:;ij m'jUtJLti'iJtJL~'iJLLtJ~.y; L~tJ~'ll1~ ~ 5x1 0
5 1~1~i1/2J~. 

I ~ v 

~ltJ1'U 69.1 % (Lee and Chen, 1987 ) :zf 'H'YhntJr-Ja':il[J'lltJ~-r'li1 Anderson LL~:;Y1ru::; 

(1990) nwtJ"ilu~m ruLLtJ Y1.y; L1tJ'il::; L~~~''W Btil'l iju'[J ~l ri'ru ci'l LntJJltJ~ ~tJ151tJ f) ru'H illJ 
u , 'U 

'Iff)'ltJltJ 3 'll~. 

~ltJltJ LL tJ Y1.y;L~tJ~'llBtJml~l~tJ1tJJltJ~~U'il:::iJu~mru~lmn lVl[JwtJilu~:;mru 
3% L'YhJtJ~iJL~f)n~~dd'tJ 30,000 lY11aii/~i:l. ua:;tb:;~lru 720/0 'lJEl'l~Jf)~l'l~ii~ltJJtJ

• 
L~f)if~ln-:h 1,000 1~l~i1/~a . ~ltJJtJ'lJB'lL~'f)~vh{~LLa::;l'1tJtl':il~JltJ~nhjLl~n~l'lntJ 'll-r~ 

. ~ u ~ 

(2534) wtJL~f)n~~d~la~ <10 lY11~ij/~~. ua:;a'la~ 8x1071Y11~i1/~~. 1tJ'lJru::;~th::;L'YI1'1 
." \J , 

f)l{LvtJ~tJlwUL~f)ifa'ln-jl 1 0
6 1~l~i1/~a. (Reinheimer et a1., 1990) ~U~::;L'YIr1Lml1~

" 
rilL\l~[J'lJf)'lL~'iJif 1.2XIO'; 1~l~ij/~~. (So eC al., 1992) ~U~::;L'YIAf)L~~m1~wtJL~f)if 
5.4XI0

4 
-1.9X10

7 1~1~i1/~~. (Welthagen and Joosle, 1992) 1tJU~:;L'YII'1LVltJm{nwtJ 

L~'iJd~l2JlnA'iJijrilL\l~[J 4 20 1~hi1/~~. ( 50gard and Lund, 1981) LL~:;~U~:;L'YI1'1 
LtJLi:jf){uatJlilijrilL\l~tJ'lJ'iJ'lL~'iJd 15,000 l~laii / ~a, 'illnnT~~n-Ol~Jf)til'l 1,413 ~1f)til'l 
':i::;W11'lU 1975-1979 (Mol and Vinccnlic. 1981) 

L~f)~'llf)tJ~J1Wrf)tJ 1 tJJltJ~ 0i U'ill m~tJ 'iJ'l1vma:;),J1 n L'VI ~ nhi u~ nv11'l ntJm mYn 

lVl[JwtJL~f)n~~~'hiLntJ 1,000 lY11i:lij/~a , 1tJJltJ~0itJ~LntJvlnvh{~ 92.650/0 LL~:;LntJ
• 
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~1!!'Uff~"nJlhu~ 94.4 40/0 ~.:j1mlL?itJ.:jnU~ltJ.:jl'U'lJEl.:j~-!~ (2534) L:§El~C;{lm~(l~Elml(11EJ 
ttJ~~'U~~U1'U~lEl~1.:jJl'U~~LnU~vh1~1~Ln'U 100,000 tAt(1i1/~(1. ;;jl'Ul'U 92.880/0 

1'U'lJ ru:;~~lEl~l.:jJl'U~~LnU~r1'Url'~l~Jl'U~~U 86. 63~ LL(1:;L:§El~~ElEJc;{mtJ1'lJl7'UnL"li\Jf)'U
" 

t\iltJ~Uil 93.99 LL~:; 82.540/0 ..'lJEl.:jJl'U~~dlU~vh1mL~:;Jl'U~~LnU~A'Url'·n~Jl'U~ 
\ill~~l~U ih:§Eln~~if1~Ln'U 100,000 tAt~l1/~~. 'lim.-!~~.:Jn~llif:th';L~'U"h:;j,'Ul'UL:§tl 
'l:;L~~?f'U'l1 n'Vh{~'l'U l1.:j r1'Url'~l~Jl'U ~ m~~um~lruL:§mr~C;{El.:Jn~~ifc;{.:j'Jdj~(1t~tI~~.:J~ tl

" , " 
Arum~'lJ eN ~~v1Ji'ru.n ~.:jifL~~l:;L:§El'l:;~~~ LEl'Ul'll'~~C;{l~l~f:I~EltJt tJ~&i'ULL(1:;1'lJl7'U ~.:JAll~• 
fEl'U'l:;l~C;{l~l~mll~ltJLEl'Uh~~~C;{El.:jif (Gebre- Egziabher et al., 1980; Pinheiro 

et al., 1965) 

L:§El~'YI'U ml~-rEl'U~ 62 .8°'l5 'Ul'U 30 'Ul'Yi~U-jlLtI'U mesophile 94% 'lJ El.:J~lEl~l.:J 
'l:;iJ;;jl'Ul'UL:§El Thermoduric mesophile 1~Ln'U 500 tAt~i1/~~. ~~ril'U1V1qJ"llEl.:JttllEl~1.:J 
dd.J tI 4C:I .. -rod 0 1 d~ .J~cJ tI

'YILnu'YI'Vh~~'l:;~ TMB >11-1 00 bm~'U /~~ . 'll'Ul'U 40~ 'U"llru:;'YI'Ul'U~'YILnU'YIA'UEJ
" 

~l~Jl'U~'l:;iJ TMB ;,)l'Ul'U~.:Jn~ll ;;jl'UTtJ 34.660/0 LL~:;Jl'U~'lln~.:JC;{El.:JLLVI~.:JtJ'l:;~lru 
97~ iJL:§Elifl~Ln'U 1,000 tAt~i1/~~. ~-!~LL~:;Aru:; (2534) ~lEJ.:Jl'Uil~UL:gElih'UJ1'U~ 
&iU;,)l'Ul'U~:;Vlil.:j 10-500 tAhi1/~~. rllVl-!U Thomas LL~:;Aru:; (1967) 1~'YIU'YI1'U 

LElnC;{l~~l.:j "1 LL~:;~uilril'U1l'1(uJl'U~&iU'l:;iJ TMB c;{.:jnil 10
3 tAt~i1/~~. alVl-!UL:§El 

v " 

1'Un~~ Thermoduric psychrophile ~u';EltJmn 'I..iJ:;mru 85.5~ 'lJEl.:jJl'U~~lmh.:j 
~'Yhm~Am:/l~.:jVl~\ilhi~u TPB LL~:;t1~~lruc;{.:jC;{\il~~UAEl 500-1,000 tAt~i1/~~. 1'U" , 
Jl'U~~Lnu~h.:j'U~ 

Jl'U~tA~U ril'U1VI q}'l:;)j m~tJ'U Ltl El'U~hlvlLL~:;~l LL~ )jtJ~~lru1~~.:J~1 n LLc;{\il.:jil 

iJ m~tJ'ULtl tl'U~:;Vlil.:j m J1\il'U ~ LL(1 :;'ll n~.:j LLl\il ~tl ~ tJ~~l ru'lJ a.:Ju Ml~~U'l:; c;{.:J n-jltJ~~l ru 
" 

L:§aJl ~.:j ~Ell'l'l:; L tI'U 1 tJ1~-jl LA ~ a.:j1\il 'U~VI~a t:1.:j LnuJl'U~ijm~tJ'U Ltl a'UUc;{vi'LL~:;L:§El L'l~ty 
L&iUt~ari L~a.:j'llnmJ'lf:;~1.:jatJmru1~C;{:;Ell\il~a :a.:j1'UL~a.:j~mJ)jmJAmnviEl1tJ

" . 
1~~uL:§El~'l:;'Yh1lf~u~tf1ALn\il t JA1~AaL:§El Campylobacter jejuni, Listeria 

monocylogenes, Yersinia enterocolilica LL~~U Salmonella spp. 1'UJ1'U~ 6 ~la~l.:j 
L'YhJ'U ~.:jL:§El~.:jmhll7n'l:;~u1'UJ1'U~~u1'U~1.:j,-b:;L'YIA ~laril.:jL"li'U C. jejuni (Larkin 

el al., 1991; Butz]er and Oosterom, 1991; Skirow, 1991) Listeria monocytogenes 

(Takai el al., 1990) Y. enlerocolilica (Saad and Moustafa, 1989) alVl-!U 

Salmonella spp. ~~ULtJ'U S. analum (2 ~laril.:j) LL~:; S. hadar (l ~la~l.:J) LL~:; 
S. wellevreden (4 ttllElril.:j) L:§a~.:j 3 ~hll{d LtJ'UL:§El~~u1'U~thEJLC;{tlEl l\ilEJL~~1:; 
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S. weJre\'leden LLt'!::: S. anatum ;;):::'V'jULtJ'U~l~'U~ 2 LLt'!::: 10 ';i:::r,.h~U 1988-1993 

(Bangtrakulmonth et al., 1994) 

f)mGlfldd~th~fllA : 

m';i1~tJ flf,.rci'l~-rm'lJ't.h:::lJl ru m';il~tJ t.h:::~hu 253 7 f1w:::m~tJ?la?laUYfl:::f1W 
'U • 

LoJ'l?lB,rvhflJ11'1'W:IJ ~r-lmru1fl'WlJr-l'Wf).:j1y/t'W'WJ:::U';ilJ';il?ltJi1'lJ.rl LLt'!:::a.:jAm';iri':H~~lJm·HitJ-:.1
" 

... "" 
bEJmndell~fN 

'i'5 -r~ 
't ' """ 

bbtlfln 0,n'WR~ 2 5~'4 (,1891) fn~L' U~t ';.,il~tJ~~~1'Wl'W;;j~'U'Y116milJ~1~
~ q 

'l 1'WJ1'WlJ 

l'nm~tJ';i1';ii~i1mtJmJLnUbl~f1~l'ln'U, lJ. Ln'tlmV'n~~{ (1'1'1£.1) 25: 54- 64 

!!-r~ LLtJi:lnR~1'UY11 2537 (1994 ) f)rumwt11'WlJ l'Y1m~tJln'tlV1';if1';i';ilJa'V'n~~ JltJ~l'Ul~tJ 
1'Y1tJl~mf1't1~';if1';iJlJt'!'V~'U1 87 r-l,!l, 

Anderson. K.L. , Walker, R.L. and Wesen, D.P. 1990. Microbiological analysis 

of bulk-tank milks Oll blood Jpr: C0mparison with regulary methods 
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de Lactologia. 2:15-28. 

Bangtrakulnonth, A.., Pomruangwong, S, Kllsum, Moo Damrongwatanapokin, T. 

and Saitanu. K. 199 4. Prc\';t!ence of salmonella in human during 1988­
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Beausejour. M. 1990. rvlilk qu::llity :lI1U cl::!iry farms. Producteur de Lait 
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Microbiological Quality of Raw Cow Milk 

Kriengsag Saitanu"' 

Rungtip Chuanchuen"' 

Suphachai Nuanuansuwan"' 

Cllailai Koo"·atananukul"' 

Valasinee Rugkhaw"' 

Abstract 

Two hundred ~lI1d sixty six samples of raw milk \Vere collected at 

farms ~lnd at the corresponding milk collecting centers r·or bncteri~I1 culture. 

Total bacterial count :lila coliform count of ra\V milk collected :.It farm \Vere 

signific1I1tly lo\ver Ih:1n of those collected :1t the mIlk collection centers CvICC) 

indicating that rhe number of bacteria in milk were increased during transpor­

tation. The percentage of the samples collecred :11 farm and Jt \'tCC \virh 

total count less than 500.000 colony forming unit/ml (CFU 1m! ) were 77.85 

and 61.970/0, respectively . Coliforms cOLim did not exceed 1.000 CFU/m! in 

69.44 and 57.330/0 of the samples. respectively. \\ith psychrotrophs less than 

3.000 CFU/ml in 85 . 63 :lnd 85.240/0. respectively. \[ost of the samples. 98.31q'b," 

of the samples taken Jt farm and 90.25% ot the samples taken at MCC, 

contained thermophiles lower than 500 CFU 1m!. The majority of rhe samples 

were contaminated with proteolytic and lipolytic bacteria at the level lower 

than 100,000 CFU / mJ. Yeast and moulds were frequently detected in most of 

the samples. Human pathogens were not found except Salmonella spp. which 

were positive in 6 samples (2.3%). 

Key words: Raw cow milk, microbiological quality 

• Depanment of VeterinJry Public Health. F:l.Cultv of Veterinary Science, 

Chulalongkorn Universitv 
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. 
U'tltll 

~l1..lU~::;n eJUl1l'llY1 :iJ"lJeJ'lJl1..l~~U en;;) ~~lnmh'l f)1..l ~'lifl ,\W)1:::eJ'Yl5YH'l'll fl'lYh.! ci'at9l1, 

':i::;tJ::;blmm';ll"r1..l~ u~mrum':i1lfwJ .fJ:nmm0.ll(.'l:;mv.l")~a(irn~-rlJ ltJ1..l~1..l (Lampert 

1975a; Ponizil, 1989; Anon 1990; Prudov and Kozankov 1991; Suchanek 

and Gajdusek 1991; Kim et al., 1991; Garnsworthy and Huggett 1992; Lee 

and Chen, 1987) ~l Vl-r'U1'UU';l::;n'lA1'YltJ:iJ crn~T:rhtJ~lJlruJJ'Wl1..ltJ11..lJl1..llJ G'l'lU"):::6Jlru 4 0/0 
~ ~ 

''in Ii ')1 tI'll1..l(J tJ'l71-r:;J (2534) 'W'UllJl1..llJlmi LN Lf1'l"!mmU1l:H'i'mtJlamm~t9l,,)f1TI''WU~
~ ~ 

d Q..t ", l' Q.I "0 V., dl t 

, 

~mm.w 3.4-4.2 0,.1:> Lil\n"<.Jli.m b~51lJmH'U8 8.5 0 -9 .0% Lbi:1:;51\n'W11..l~'Yl'lv.~{i1lJm~:;v.ll'l, , . 
'f "" c:. I , l) I " 0 .:::..q , I'::" 

11.SS- ~ 3.54~f b:.J5i (25 37) 110i(1iJ ·~ ,li lll'\n':ir,''.J{i1 (;)l~ 'l LLm~t(~'l"IUJ1'Wl1..llJ{i1U~1J';lmru 

ij'1..lb1..ltj 3.8-4.10/0 hl':iG;1..l 3-3.30/0 bb(;\::;51lnJ·11..llJ1JJ':il~ij'1..lb1..ltJ 6.9-8.3 0/0 U")::;l{ (2533 ), 
, 

.... d' e d'o. Q.I t! I (.' dOt!.. I 
PJl~ 11'1 W(;\ f1l ':i 51 ':il;;)"V El'l ~ 'W Ell '\)mA ':i"t:!:i m (.'l'(?)'~ "tJ 'J:': ~ n {OJ ( 2526) '11 ~l';jl '\) eJ'l01 u ")::; n a U'lJ eJ'1 

Jl1..l~~'U ~'1V.l{i1,,)l'lf'4~ El.'l..hlru'4~ tl.'lf:::c:ll .eJ.'V~~1..l1i1mJ Lb(.'l::: eJ.mmv.~n l"l'U-;hJJiJ1..lb1..ltj 
, " I dd t! I dO, dl d 

3.90-4.600/0 mb~(.'ltl 4.200/0 5':i'W'lAtb~:;Aru~ (2530) 'WUll1..llJ'l'1l1'l;;)lVl1..l1tJlJmb~H't.J 

'll C:J.nJ1..lL1..ltJ hb&i1..l l.l~011lnG'l ult9lJl'W}JlJJ'JllJirm'WmL(.'l:;51lnJl1..llJ~'lVl~{i1 v1'l~'Av 3.27 ±, " 
, , ,, «1 I Q.I , 0 , d ~, r'\ ) 

0.12-3.83::0.11 (fl lL~Wti 'WmUJt>ll e:J81 ~ ("ili:lVl :: SD -fill~W!'J b1..lfl()lJ1.'1'lG'lt?l±~D , 3.02±f.j.. q '\I ~ . 

G.:! 1- 3, 44 :to, 4.01 =O.4U- 4.74 :':'0 . 0 4 , 7.96= 0 .0 6- 8. 69 ±e.o.s, J 2.04 ±0.02 -12.54 ± 
o ~ 

0 .16 G'mJr;11t'l'U 

.I'" ci''': ~ J ° '" ~., '\" I d G '\d 

\t?l°u"i:-;~.:,lA(J8~"JltHl1rw L'\"!D'il~Tl, '~ -lfl ·1 Vl'L "i::fHl'UC11A f)iI'i El ;WV\,118 lu':it>lV L\'['j01lt9l~ 

i5llnJ·l'W~J1JJ';;llJiJ1..l bUti b~R:;51lnJ'lv~n~'1mJ{i1luJ~WJ 01U'.n mllUflVl1..l tJ'lL V'i ~'l'}-1l\vl';l1'l:f'U~
\I~, "I 

&11mh~iiAfl'!~1 

~mn'Ut9lltJtil'lJl1..llJ&)'U'\nnvh-{lJl01V:IJ~G11U~'Vl'W'0~1'W (114 G'J'lmh'1) bb~ :; tnL.nCJ, 
<" 

d . Q.J., • ~ ",Co Q..I t Q..I 

lJlf1l1'iRli (102 lnle:JtJl'l ) ) :: 'Vll1'1blnm';~;W'l:!ltj'U 2:,:16 ().:]mn{.)lAlJ 2537 lnleJtn'l'Yl'lVllJt?I 

btJ 'W Iill tl cJ 1 .:] ~ ~ tJ 1 n'U n'U ill [) 81 'l 'l0..J ';i l EJ ~ 1 \1 L~ fl ~ A !J! J) 1 'W ~L U~ 'J (111 11 '1'1 tJ 1 '2J tJ '1 J ·l1..l lJ 11-1 ~ 'U, , 
.et u.-.i Q..I T., I d Co r- ~ "1 I QJ 

( Lfl':itJ.:JAnt?l Ilc\ :; flill::, 25:19) f1l':i~'Jl:Vv.lJJ'i.H'Uu lu'~(il'W ~b~AL(i]r;1 lilq1..ll'U~llJ'nlJ~'WL1..ltJ 

lL (:1 ~ U 1 GpII U lJ ~nnJ t?I (OJ J '1:V1t?I t.J1'~' ~ f ~ [) ~ MIi k() - Sea 11 1 3 3 B ( F 0 ssE1e c t ric. 

f)~ l1rnark) bL'il~:Jl£l.:jl'UL1}lHLltl{I'I:f'W{il 
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.,. .... 
rJ,W1'll~a 

~lTN~ 1 Ua~Nt.J1lJlru'lHl,njlJLlJ[Jhn.hUlJ~h.Jl't,.rhlHJliltJ 98.1 % ihJ~lJ1W 
~lJLlJtJa'ln1l 3.20/'0 ,hlJhmJ 34.3% 'l::ijt.J1lJlru~lJLlJ[J 4.4-5% t~mHlJlrul'l1~lJLlJa 
, ~ v 

'" cO'
'YIWtJlJYl1'lln >2.0-7.5% 

Vll,)l'1~ 2 LLa~'1U1lJl rull a'l t U')&ilJ hnhulJ~Ul'CUll 24.6% ij U1lJl ru '[ U')&ilJ 

~ln1l 3.2~1o ,hlJ1l1qJ (33.30/'0) 'l::ijU1lJlrulU'l&ilJ >3.2-3.40/0 lvl[JU1lJlrutU'l&ilJ~WtJ 
'J::ijAl'lln >2.S-4.2QIo 

U~YllVla >4.4-4.8G/~ lVltJU1lJlrulL~YllVla'l:;:1Al'lln >3.S-5~~ 

m'll'l~ 4 llaVl'lU~lJl ru51~J'llJlJ l~'lllJlYtlLt.1tJ1UJllJ lJ~U ''1U1ltlllJlJa1U~llJllJ 
I 

32.40/0 ijV)l~lnll 5.5~;' ,hu1mlj (34.30/0) :;:):;ihHlJlru51~JllJlJl;j'lllJJJlJl'UtJ >8.5-8.75 

lVltJU1lJlru~ ..~U a~')::·(dl'l >7.7:;' 9 .7 5Qlo 
I .... v 

Vll'll'l-n S LLaVl'lU~lJlru51VlUllJlJ'lllJl1'l'}nWI '((lEmullijAl > 11.0-16.50/'0 llJW 
1 

vlltlcil'l 11.6 ~'o ')::!jAl~ln1l 1~.5 ~/o ~luhH1J (25 ~',,) ~Al >13.S-14% lVlmIllJlJ'lln 

lJlnL1-1~n~llJ1'Vmj (28.4%) ijAl >13-13.50/0 ll~:;J1UlJ(.1U~11'Ua'l1·r'I~llJ11-1qj (35.1~1o) 
cO , 

lJAl >13.5-14<:,0 

~l'UllJ 82.3% hh&i'UlJlnn1l 3.2% ~lUllJ 67.7~1o ll~AlOlal.nnn1l 4.4% ~llJllJ 72.5SIo 

51 VltllUlJ hhlJJ~'ULUtJlJl n n1l 8. S% ~lU1U 59. 7,?0 ~L~::51VltllUlJ~'ll1lJVllJl n n1l 12.5 %.. , 

~lUl'U 80.5% ,hlJJ1UlJ~lJ'llnWUa'llwij~ULlJtJlJlnnll 40/'0 ~llJllJ 92.1% lU')&lu 

lJlnn1l 3.2% ~lUllJ 82.40/'0 lL~YllVlalJln01l 4.4% ~lUllJ 89.40/0 51~JllJlJl~,)llJ.. 
" " ~ULlJtJlJlnn1l 8.5% ~llJllJ 74.5% LLa::51VllillJlJl1'1l1lJ~lJ10n1l 12.50/'0 ~llJllJ 95.6%, 

~'1 LLaVl'lll,hlJu')::n aual~ru'IJ a'lJllJlJ'IJ a'lJllJlJ'llnl1lJtl'l t W'l::a'l 011 JllJ lJ'll nlJl f1 ~Han 
v v 

Lri tILu~tJlJL-ntJu nu')l tJ ,lllJ1 lJ tl ~ VlWtJ11'tJ~lJlrull a'l~'U LlJtI :;:J::ij Ala'l n1l 4% L'lIlJ ,)lE1~liJ
v 

'lJEl'lLlJLil (2537) ~'Y15W'I'; LL~::ml,) (2537) mL'YIl'C (2538) lAlJlJ~L~tJ'I1'Uu,)::L'I1Al·1 EJ 
~llJ11-1qJ'l::L,JlJ~lJ~ ltl~al~u Lampert (1975 b) li'llUTIlJEl'lAU,)::OEltJ'lJEl'lJllJlJ'll n l A 

~lJ5 ttl~al~u 11~:;u'):;natJiltJ tIl ~ULlJtI lu')&ilJ u~Al~a ln~JllJlJl~TIlJ~lJLlJtJ .. . 
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1i1''n~;; 1 	 U~JJlru,jU~U[J luJluJJliiu~~nu~nnl'hfJJtAUJJUa::fjUOnJJJlulItilUltl1J1nLl!an ~wi~ 
a"j::t(1 ua::GilUal!UD-lt\1 ~m~"j11f~1 luu 2536-2537 

Source 

(No sample) 
, 2- 3 ' :J - .1.2 >3.2-3.6 > ;) . 6­ ~ > 4-4.4 > 4.4-5 ) 5-6 > 6-7.5' 

Muaklek (102) 

'1b Frequency 1.0 2.0 1.0 13 .7 19.6 J !:i.3 ~6.4 1.0 

'1b "cc. freq.'· 1.0 3.0 ·1.0 17.7 37 .3 72.6 99.0 100 

Nongpo ( I 14) . 
% Prequency 0 () f1 7 .9 5 .. 1 1 3 .3 39.5 14 .0 

~l> ,\Cl.:. frcq. Ii Il I) 7.9 I J.:! 46.5 86.0 100 

TOlal (216) 

'1b Frequcncy O .. 'i 0 .9 I).;; 10.6 12.0 .H.J ·33.3 7.9 

~t. ,\Cc. Ircq. D.:' 1.1 1.9 12 . ~ 2·\. 5 ,'iR.B 92.t Ion 
_. 

• rerCCllla!,!e 


•• % :\Cl'lIllltriall\'C Ireql/ellc\ 


Iil'"j'~~ 2 	 U~JJlru1U'iliiu luJlulJ~u~Lilu~nnYhflJlAUlJ~~a::~uci'illJJ1UlJ til LJl ulJlnL)Ian 'l~1I1(i1 
a'i::u~ lLa::~lUal1Uu~tw .r·m1lil'ilt!u~ luu 2536-2537. 

Sourcc 

(No sample) 

> 2,~- 2. R > 2.B-l ' l-J . ~ > J~2-:!.4 > 3,4-J .6 ) 3.6-3.8 > 1.8 - 4 > 4 -4.2< 

Muaklek (102) 

0/11 Frequency 

0/11 Acc. In:q." 

3.9 

.1,n 

1.1.7 

17.r. 

11.7 

:12.;) 

2HA 

60.7 

29.4 

90.1 

7.9 

98.0 

1.0 

:19.0 

1.0 

100 

Nongpo (I 11 ) 

a rrcqueney 

'1b Ace. freq. 

0 

a 

;1.!l 

3 .5 

14. I 

17.6 

;)7.7 

55.3 

26.3 

81.6 

11.1 

93.0 

2 .6 

95.6 

4.4 

tOO 

TOlal(216) 

",. Frequcncy 

'1b Ace. freq. 

1.9 

1.9 

B.3 

10.2 

11.4 

2~.6 

:J:J.:J 

51.9 

27 .8 

85.7 

9.7 

95 . 4 

1.9 

91.3 

2.7 

100 

• I'erccnlage 

• '1b Accumulalivc frequcncy 
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u ~ :'1..1 u..l u 

L1'l1'l1al"ialll1Ln"1[J uYl 26 \lUUYI 3 nU81DU 2539 

GlTn,J~ 3 	 mJ.J1tuuaAtlRa lUJ1UlJ~u~LilU~nnvh{lJtAUlJUa:~u6"i1lJJ1UlJrilLJlUlJ1ml1~n ~11i'~ 
a"i:l.!~ LLa:;~lUal1Uu-lt'W ~l1i'~"il'll'l!~ lull 2536-2537 

Source 
> 3.5 - 4 > 4-4 .2 > 4.2-4.4 > 4.4-4 .6 > 4.6-4 .8 > 4.8-5· 

(No sample) 

Muaklek (102) 

* Frequency 0 e,g 20.6 39,2 30.4 2.9 

% Ace. freq.·· a 6,3 27.5 66.7 97.1 100 

Nongpo (111) 

0/. Freljuency I.B i .S 7,0 43,0 3 7.7 ~. f 

0/. Ace. frelj . 1.8 3.0 10,6 53.6 ~1.3 100 

Total (216) 

0/0 Frequency 0 ,9 . '. 13. 1 41.~ 34, 3 E,O 

0/0 Acc, frelj, 1),9 16 .. ' ~9, ~ ,4.0 ,"0 

• Pc fCc nl:Jge 


.• :,-\cCUl11ul:lli\c t'rcu~;:ncy 


&11"i1-3;; 4 	 tJ~lJl ruBl VlJ1UlJ h.i'illJ~UL '..! 01U J1UlJ~U~ LflU';Jl f)\~l'{lJlAUlJLlil::~urJ'il~Jthu lJ U~ Ll ru 

allflfllJlml'~f) ~,mrm!'i::~~~ ua::vilUal1t1fl-.llW ~l1i'Vll1~'-!~ lt1l] 2536-2537 

Source 
> 7.7 5 - 8 ' ~ -8,25 f< ,j -1l.5 ~ 8.S-B.iS ' 8.75-:) > 9 -~.25 ~ 9 .25 -9.5 > 9.5-? 7S­

(No sampie) 

Muaklek (102) 

0/0 Frequency 6.9 11.8 ~ 1.6 28.4 2 1.6 ~,8 1.9 a 


0/0 Acc, frelj." 
 6.9 18,7 40, 3 68.7 90.: ?8 .1 iOO 100 

Nongpo (114) 

0/0 Frequency 0.9 3.5 21.1 39.5 17.5 10.5 4.4 2. 6 

* Ace. freq. 0.9 4.4 25 .5 65.0 82.5 93.0 97.4 100 

Total (216) 

% Frequency 3.7 7.4 ZI.3 34.3 t9.4 9.3 3.2 1.4 

* Ace. freq. 3.7 tI.l 32.4 66.7 86.1 95.4 98.6 1.00 l 
• Percentage 

.. * Accumulative frequency 

http:8.S-B.iS
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1i'11THii 5 	 tl1lJl(\Hil(i!lhu~nf~lIlJVlU luJl'UlJ~U~LnU'llnYh{lJlA'UlJUa::Fj'UDTIlJ1.f,'UlJ(UcilLJla 
lJlnLlIan ~lIiVl"~::U1 LL~::GilU~lI'U~t'r'4 ~~lIi61'l11fU~ l'UU 2536-2537. 	 . 


Source 

(No sample) 

) 11-11.5 ) 11.5-12 ) 12-12.5 ) 12.5-13 ) 13-13.5 ) 13.5-14 ) 14-14.5 ) 14.5-15.5 ' 15.5-16.5' 

Muaklek (102 ) 

')6 Frequency 2.9 2.9 I J. 7 19 .6 28.4 13.7 9.8 S.8 0 

'1-& Acc. freq." 2.9 5.8 19.5 39.1 67 .5 81.2 91.0 99.8 100 

Nongpo (114) 

')6 Frequency 0 O.~I 3.5 H.O I 1.4 .35.1 13 .2 15.8 6.1 

"" Acc. frctj. 0 0.9 
. 

.1. ·1 1~."' 29.8 6~.9 78.1 ~3.9 

TOlal (216) 

"" Fretjuency IA 1.9 R. :~ : >j.-;­ 19.4 ~5.0 11.6 ~ 2.5 1.2 

S'lo Acc. frctj. 1.\ :~ . J I I. ti : S.3 ·\7.7 . ";"2.7 84.3 36.6 100 

-
. Percen!;\~e 

•• 0<6 Accumul;II\\·e IrCtjuelh':: 

v y 	 , 
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SUMMARY 

Two hundreds and twenty three samples 9f raw milk were collected from 
the farm milk in Ampoe Muaklek and Nongpo Distrit for determination of 
subclinical mastitis using the bacteria cultivation method for detection of 
coagulase positive Staphylococcus aureus (CPS) and California mastitis tes~ 
(CMT) The study was carried out from December 1993 to July 1994. 
It was found that 52.9% of the total samples were CPS positive and 65.5% __ 
of 223 samples were CMT positive. The results showed that the majority of the . 
dairy farms were infected with CPS \vruch indicated that subclinical mastitis 
cows were existed in the corresponding herds. Samples form Ampoe Muaklek 
were found higher positive rate of CPS and CMT than those from Nongpo District. 
Culture of farm milk for CPS in combination with CMT are useful procedures 
for screening subclinical mastitis in the herds. 

INTRODUCTION 

Subclinical mastitis is the most severe economic disease in the dairy 
production. Several reports described the Staphylococcus aureus was the major 
cause of both subclinical and clinical mastiti"s in Thailand (Leesirikul et -aI., 
1994 ~ Sangsuwan et al., 1995). All of the data were based on the iSolation of 
S. aureus or other mastitis pathogens from individual method is required Several 
methods have been proposed, eg. somatic cell counts, pH test, Chlorine 
test, California-or rapid mastitis test. (CMT), Wiscousin mastitis test, etc. 
(Gordon et al., 1980). Culture of bulk milk was found to be high specificitiy 
for the presence of mastitis pathogens but with low sensitivity (Ann Godkin 
and Laslie, 1993). 

The purpose of this paper is to report the prevalence of abnormal milk, 
subclinical mastitis, by testing the farm milk using the isolation method for CPS 
and performing CMT. 
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MATERIALS AND METHODS 

Sample 
Two hundreds and twenty three of raw milk samples were collected from 

the farm milk at Ampoe Muaklek and Nongpo during December 1993 to July 
1994. About 200 ml of raw milk were collected into a steriled bottle using 
a steriled milk sampling tool made with stainless steel with a capacity of 100 ml. 
All samples were afternoon milk. Milk samples were kept in ice and were 
analysed within 20 hr. 

Enumeration and isolation of coaguJase Staphylococcus aureus (CPS) 
(ICMSF, 1988) 

Appropriated dilution of sample were spreaded on Baird-Parker agar and 
incubated at 3'fC for 48 hr~ and the typical colony of Staphylococcus aureus (SA) 
was counted. Five colonies of SA were confirmed by coagulase production. 
Number of CPS was then calculated and colony forming unitlm1 was reported. 

California mastitis test (CMT) was performed according to the Danish 
method (Anon 1970) by mixing 5 drops of 10% sodium Teepol with 5 drops of 
milk sample for 10-15 sec and and observed for gel fonnation. The results were 
reported as 0 for negative and +1, -i-L. and +3 weak, distincr and strong positive, 
respect. vely. 

RESULTS 

Table 1 shows the rates and levels of CPS. Totally, 51.9% of samples 
were positive. The population of CPS was varies from 1 to> 10,000 colony 
fonning unit (CFU)/ml and the majority, 18.4%, had CPS < 100 Cru ml. 

Table 2 shows the number of abnormal milk samples as tested by CMT. 
Totally, 65.5% was CMT positive. Number of milk samples from Ampoe wluaklek 
(77.4%) were CMT positive which were and higher than those from Nongpo 
District (56.9%) 

Table 3 shows the cor -elation between the finding of CPS and CMT of 223 
milk samples. One hundred and five samples were positive while 48 samples were 
negative by hoth methods. Forty-eight samples were CMT positivef'tPS negative 
while 22 samples were CPS positive but CMT negative. bu t 

The results obtained by both methods indicated that 175 (7B.5%) samples of 
223 samples tested were abnormal. 
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The enumeration of coagulase positive Staphylococcus aureus in 
223 raw milk samples collected from fann !;l i at AI oe Muaklek 

and Nongpo District. 

Source Positive 1-100* >100 >500 >1,500 \>10,000 

(No. sample) 500 1,500 10,000 
I 

Muaklek (93) 
** 

53(57) 24(25.8) 21(22.5) 5(5.4) 6(6.5) 2(2.2) 

Nongpo (130) 65(50) 17(13.1) 17(13.1) 18(13.8) 11(8.5) 2(15) 

Total(223) 118(52.9) 41(18.4) i 38(17) 23(10.3) 17(7.6) 4(1.8) 
I 

CFU/ml.* 
** No. sample (percentage) 


The evidence of abnormal milk (subclinical mastitis) in
Table 2 
Ampoe Muaklek and Nongpo District as tested by California 

mastitis test. 

Source (No.sample) Negeti. 'p 

I 1 2 
Positive 

" .) 
I Total 

Muaklek (93) 
Nongpo (130) 

21(22.6)* 
56(43.1) 

1 22(23.7) 
27(20.8) 

34(36.6) 
24(18.5) 

16(17.2) 
23(17.7) 

72(77.4) 
74(56.9) 

Tatal (223) 77(34.5) 49(22) 58(26) I 39(17.5) 
I 

146(65.5) 

* Number of sample (Percentage) 

1= Weak positive, 2 = Distinct positive, 3 = Strong positive 

Table 3 The correlation of coagulase positive Staphylococcus aureus and 

California mastitis test on 223 milk samples. 

Positive 

Positive 105 (47.1)* 

Negative 22 (9.9) 

CMT 

Coagulase postive Staphylococcus aureus CPS = 
California mastitis test CMT 	= 

= No. samples (percentage) * 
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DISCUSSION 
It is worth to note that 118 (52.9%) out of223 tested sample of the 

farm milk were CPS positive. Staphyococcus aureus was commonly found in 
mastiti~ cow in Thailand, 1 o.l ~I in the North and 29.3% in Khonkan 
Province (Leesirikul et al., 1994; Suvanprapa, 1994). Results of the previous 
surveys in Japan (Shinagowa et a11988) New South Wales (Hoare and Barton 
1972) and others (Wilson and Richards 1980 Daniel et al 1982). The 
combination of the CPS positive and CMT positive samples showed that 78.5% 
of the herds were subclinical mastitis. This is in agreement with Leesirikul 
et al (1994) ; Kukietnan et al (1989) and Thirapatsaktm et al (1986), who reported 
that the majority of daily fanns produced milk with high somatic cell 
count which was the mastitis indication. Nithichai (1992) reported that 
50% of raw milk was positive after tested with Wiscousin mastitis test. Likewise, 
Suvanprapa, (1994) and Leesirikul et al (1994) found that 57.4, and 53.6% of 
dairy cows were subclinical mastitis. 

The culture of raw milk for detection of CPS and performing CMT were 
highly sensitive methods to detect abnormal and mastitis milk (pearson 
Greer 1974, Schalm and Ziv-Silberman 1968). Therefore, we concluded that the 
majority of dairy herds were subclinical mastitis and the cultivation method for 
CPS in combination with CMT ot fann milk were useful procedures for 
screemr. ~ the subcl inical mastitis in the herd 
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ABSTRACT: 

The nutrition composition of raw, pasteurized, ultra high temperature, 
and sterilized fresh milk were determined It was found that all products contained 
almost the same levels of fat, protein, lactose, solids not fat, total detennined solids, 
calcium,. and 18 amino acids. Vitamins A, Bl, B2, B6 and folic acid, in raw milk 
were higher than the heated fresh milk products. The concentration of the vitamins 
in 100 m1 of raw milk were 45.13, 50.75,0.24,56.13 and 5 J.lg, respectively. 

Keywor ds Cow miik, nutritive value, pasteurized milk, ultra hight temperatllie 
mill<, sterilized milk 

INTRODUCTION : 

Cow milk is known as the most nutritious food for man. The 
nutrition composition of milk may be varied due to many reasons, ego genetically 
difference of dairy cow, feed, milk yield, season and duration of quantity of milk 
(1,2,3). Dairy product preparations, particularly, heat treatment of milk was found 
to effect its nutritional values (4). Nutritional compositions of milk and milk 
products had been analyzed in many countries (5). However, such data in Thailand 
are limited (6). 

In this paper, we report the nutrition compositions of cow raw milk, 
pasteurized, ultra high temperature and sterilized milk in Thailand 

MATERIALS AND METHODS 

Samples 
Raw cow milk samples were collected from dairy farms or at milk 

collection center from December 1993 to July 1994. Pasteurized fresh milk (PM), 
were purchased from supennarkets in Bangkok. Ultra high temperature fresh milk 
(U1il-M) and sterilized fresh milk (SM) were supplied by the producers. 

http:50.75,0.24,56.13
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Milk components and nutrifo al values analysis 
Milk components, fat, proteins, lactose, total solids and solids not fat 

were detennined by IR method using Milko-Scan 133B (Foss Electric, Denmark). 
Calcium content was determined by using atomic absorption 

spectrophotometer. Vitamin A was determined by high performance liquid chroma­
tography (7). Vitamin BI, B2, B6 and folic acid were determined by bio-assay (8,9). 

Determination of 18 amino acids was carried out by using Amino 
acids analyzer (Beckman, U.S.A). 

UHT and sterilzed milk were tested 15 days after production. 

RESULTS 

Tables 1 and 2 show the nutritional values and milk components of 
raw milk, PM, UHT-M and SM. 

Calcium contents of all samples were slightly varied from 105.67 ± 
6.03 mg/100 ml in raw milk to 111.20 mg/100 ml in one sample of sterilized milk 
The levels of Vitamin A, BI , B2, B6 and folid acid were ranked from raw milk, PM, 
UHT-M and SM, respectively. The mi k components, fat, protein, lactose, total 
solids and solids not fat including the 18 amino acids were not different among the 
various milk samples tested 

DISCUSSION : 

The calcium content in raw milk and fluid milk was about 105 mg/100 
ml milk lower than whole milk in Europ, 120 mg/100 m1 ,as reported by Renner 
et al.,(5) and Kessler (10) but it was higher than that report in Korea, 63.8 mg/100 
ml (10). It is worth to note that the vitamin A, B\, B2, B6 and folic acid of raw milk 
were higher than the heat treated milk Among the heat-treated milk, vitamins and 
folic acid contents in PM were the highest, and follmving by UHT-M and SM, 
respectively. The present results indicated that heat treatment deteriorated the 
vitamins content in milk. The effect of heating on vitamin contents in milk was well 
established (4,12). 
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T able 1 Milk components, calcium and vitamins content in raw, pasteurized, UHT 
and steri!" zed milk.. 

Composition 
(per 100 ml) 

Rawmilka Pasteurized fresh 
milkb 

UHT fresh 
milk 

Sterilized fresh 
milk 

Milk components %­
Fat 
Protein 
Lactose 
Solid not fat 
Total solids 

Mineral and Vitaminse 

L-

Calcium (mg) 
- Vitamin A (~g) 
- Vitamin B 1 (/lg) 
- Vitamin B2 (mg) 
- Vitamin B6 (~g) 
- Folic acid (~g) 

4.4 ± 0.3* 
3.3 ±0.2 
4.6 ±0.2 
8.5 ±0.3 

13.1 ± 0.2 

105.67 ± 6.03 
45.13 
50.75 
0.24 

56.13 

± 2.45 
± 4.45 
± 0.04 
± 6.33 

.::**.; 

4.2, 4.0 
3.2, 3.3 
4.5, 4.6 
8.3, 8.6 
13, 12.8 

104.8, 104.3 

36.8, 35.8 

46.0, 47.0 

0.20, 0.16 
47.0, 43.W 

3.4, 4.6 

4.3 ± 0.1 
3.35 ± 0.1 
4.5 ± 0.2 
8.7 ± 0.1 
13 ± 0.2 

105.65 ± 2.15 
32.1 ± 3.2 
48.5 ± 4.5 
0.22 -= 0.01 

39 ' .:; ""::: -..'.;) 

2.67 ± L 17*" 

3.9, 3.9 
3.3, 3.4 
4.6, 4.8 
8.8, 8.5 

12.7, 12.4 

ll1.20, 105.59 

37.5, 25.3 

32.7, 32.0 
0.27, 0.26 
35.7, 35.0 

2.3, 2.6 
.­

Mean± SD* 
One sample ** 
Based on 10,2,3 and 2 samples of raw, pasteurized, UHT and • 
sterilzed fresh milk, respectively.


• Based on 3, 2, 3 aIld 2 samples of raw: pasteurized, lJHT and 

sterilized fresh milk, repectively. 
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Table 2 Amino acids content in raw, pasteurized, UHT and sterilized milk. 

Sterized milkUHT milk Pasteurized milkRaw milkAmino acid 

(2 samples)* 

2.36, 2.36 

(3 samples)*(4 samples)(10 samples) 

2.31 + 0.07 2.22 ± 0.092.20 + 0.21 **Aspatic acid 

1.36, 1.37 1.32 ± 0.041.27 + 0.05 1.27 ±0.12Threonine 

1.73, 1.75 1.73 ± 0.051.65 + 0.06 1.65 + 0.55 Serine 

6.53, 6.57 6.42 ± 0.156.15 ± 0.286.12 ±0.55Glutamic acid 

: .97,2.98 2.98 + 0.132.73 + 0.08 2.74 + 0.24 Proline 

0.59, 0.60 0.58 ±0.010.57 ±0.040.56 + 0.05 Glycine 

1.03, 1.030.99 + 0.03 0.94 + 0.060.94 + 0.09Alanine 

1. i7, 1.821.75 + 0.071.71 ± 0.08ValirJ'; 1.67 ±0.17 
I 

0.38, 0.48 0.45 + 0.05OA8 + 0.04 0.42 + 0.05Cysteine 

0.82, 0. 82 0.79 ± 0.030.76 ±0.020.75 ±0.07 Methionine 

1.35, 1.43 1.38 + 0.081.38 ±0.051.33 + 0.14Iso-leucine 

2.91,3.012.86 + 0.122.79 ±0.122.76 ±0.27Leucine I 
1.45, 1.42 1.38 + 0.03 1.30 + 0.05 1.32 + 0.13 Tyrosine 

1-- a 11 1.68, 1.63 1.59 + 0.08 1.53 + 0.14 .)) ± . ­Phenylalanine 

2.21,2.272.38 + 0.09 2.30 ± 0.082.29 + 0.22 Lysine 

0.99, 0.80 0.78 + 0.04 0.80 ± 0.010.75 + 0.09 Histidine 

1.09, 1.06 1.06 + 0.551.03 + 0.14 1.09 ±0.18Arginine 

0.61, 0.54 0.55 + 0.01 0.53 ± 0.050.50 ±0.05Triptophan 

* Analysed at 15 days after processed. 

** Mean ±SD. (mglg) 

http:2.21,2.27
http:2.91,3.01
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The component of Pasteurized Fresh Milk 
and Pasteurized Flavored Milk 

Kriengsag ~ a ·tanul , ChaiJai Koowatananukue , Valasinee Rlt,.., · [1 \ 2 

and Waree Sujjaphunrojl 

1Department of Microbiology and 2Department of Veterinary Public Health, 
Faculty of Veterinary Science, Chulalongkorn University, Bamgkok 10330. 

SUMMARY 

Two hundreds and five samples of 154 lots of pasteurized fresh milk (PFM) 
and four types of pasteurized flavored milk labelled that the product were made from 
fresh whole milk were analysed for milk component, fat, protein, lactose, solids not fat 
and total solids. Samples were produced by 13 processors. The fat content of the majority 
of PFM, 42 lots, was 4.23 ± 0.32% which were higher than all types of the pasteurized 
flavored milk tested. The protein content was not markedly different among the samples, 
3.27 ± 0.19 % to 3.31 ± 0.23% in pasteurized sweeten flavored milk and PFM, 
respectively. Eleven lots (16 samples), :n(~3 ) , 10(13), and 15(20) of pasteurized 
sweetened flavored milk, pasteurized chocolate flavored milk, pasteurized strawbeny 
flavored milk and pasteurized coffee flavored milk, respectively, ccntained fat lower than 
3.2%. The results indicated that most ofPFM was made from fresh whole rnilk wpile the 
majority of pasteurized flavored milk made from skimmed miik 

Keywords: Nutrient, pasteurized milk, flavored milk 

ThlRODUCTION 

Report on the nutritive composition of pasteurized fluid rrilk are rared in 
Thailand. Regarding to the nutrient composition, the regulation stated that pasteurized 
fresh milk must contain fat and solids not fat not less that 3.2 and 8. 5%, respectively (1), 
and pasteurized flavored milk must contain solids not fat not less than 8% and the total of 
the additives not higher than 6% (2). 

This paper is to evaluate the component of pasteurized fresh milk and 
various types of pasteurized flavored milk 

MATERIALS AND METHODS 

Two hundreds and five samples (from 154 lots) of pasteurized fresh milk 
and pasteurized flavored milk labelled that the product was made from fresh whole milk 
were collected from retailers in Bangkok during March to December 1994. The products, 
mru'lufactured by 13 processors were pasteurized fresh milk (PFwf) (64 samples of 46 
lots), pasteurized sweetned flavored milk (S-PFN1) (53 sfullples of 38 lots), pasteurized 
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chocolate fl avored milk (C-PFM) (38 samples of 31 lots), pasteuri zed strawberry flavored 
milk (S -P 'M) (26 samples of22 lots) and pasteurized coff e • a ·0 .~d milk (C-PHv1) 
(24 samples of 17 lots). All samples were not expired and analyzed with in 20 hr after 
sampling. 

The milk component, fat, protein, lactose (or total sugar), solids not fat and 
total solids were analyzed by Infra-red method using Milko-Scan 133B (Foss Electric, 
Denmark). 

RESULT 

Table 1 shows the I . nutrient composition _ of the 
pasteurized milk samples. Samples were categorized into 2 grades. Grade 1 was 
designed for sample which fat content ~3.2% while grade 2 for sample which fat content 
:::::3.2%. The average of fat content of PFM was 3.87 ± 0.64% showing the highest level 
and then in S-PFM, St-PFM, Ch-PFM and C-PFM, respectively. The highest average of 
protein content was found in PFlvl, 3.31 ± 0.23 (average ± SD) and then in Ch-fPM 
(3.29 ± 0.21), C-PFM (3 .28 ±0.16), S-PFM (3 .27 ± 0.19) and St-PFM (3.27 ± 0.32), 
respectively. For sugar contain, C-PFM contained 10.02 ± 0.63% of sugar showing the 
highest level. 

DISCUSSION 

The results showed that fat content in most of the PFM (91.3%) was 4.23 ± 
0.32%, which was higher than the previous reports, 3.51 ±0.31 to 3.86 ± 0.09% (3) and 
3.0 to 4.3% (4). It was indicated that the quality ofPFM was accepted (1). Although the 
composition of the pasteurized flavored milk was not violated the regulation, solids not 
fat higher than 8% and total additives lesser than 6% (2). But it is worth to note that the 
majority of the products contained fat lower than 3.2% while the products were claimed 
to be made from fresh whole milk, as labelling. It is known that most of the domestic raw 
cow milk contained fat higher than 3.6% (5). Therefore, based on the fat content, the 
results indicated that the majority of pasteurized flavored milk particular Ch-PFM and 
C-PFM were made from skimmed milk. 
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Table 1 Nutrient composition of pasteurized fresh Inilk and pasteurized flavored milk. 


Type of No. Gradell No.sample Nutrient (%). I 
Pasteurized milk* Producer (No.la!) Fat Protein Lactose* Total solids Solids not far I 

PFM 13 I 60 (42) 4.23± 0.32 3.35± 0 .20 4.65± 0.26 12.94 ± 0 .65 8.70 ± 0.46 
2 4 (3) 3.03 i_ 0.10 3.20 + 030 4.59+0.51 11.52+0.74 8.50 + 0.81 

Average 64(45) 3.87 + 0.64 3.31 + 023 4.63 + 0.32 12.51 + 0.94 8.64 + 0.54 

S-PFM 9 I 37(26) 3.89 ± 0.39 3.28 ± 0.19 8.00± 2.00 15.87 ±1.76 11.98 ± 1.76 
2 16(11) 2.89 i 0. 15 3.26 i · 0 .2 1 8.73;!,; 0.36 15.57 + 0.59 12.69+ 0.57 

Average 53 (3 7) 3.49:T 0.60 3. 27:1:. 0. 19 8.29:±: 155 15.75t: 1.36 12.26+ 1.55 

Ch-PFM 7 I 15 (II) 3.44.t0.01 3.34±0.18 9.38± 0.41 16.86 ±l.25 13.42.tl.23 
2 23 (21) 2.73 +0.24 3.27 + 0.24 10.27+ 020 16.98 +0.20 14.25+0.11 

Average 38 (32) 2.96 +0.41 3.29+ 0 .21 9.97+ 0.80 16.94 +0.58 13.97+ 0.70 

St-PFM 8 I 13 (12) 3.77 i.0 18 3.18± 0.56 989±1.31 17.51 ± 2.07 13.74 ± 1.89 
2 ..QlIO) 2.78 +0.38 3.31 ;,t. 0.25 9.26± 0.83 16.06 :t 0.55 13.28 + 0.91 

Average 26 (22) 3.11 to.59 3.271-032 9.47+ 0.93 16.54+ 1.27 13.43+ 1.13 

C-PFM 4 I 4 (3) 3.28 i_ 0 .02 3.26 J:: 0.10 9.96 ± 2.00 17.19±0.23 13.92± 0 .23 
2 20 (15) 2.67+0.12 3.07 + U ,"0 10.03 + 0.36 16.71"±; 1.09 14.02±0.97 - ­

Average 24 (18) 
_1-_ "3 

2.82 ±0.32 3.28.1'.0 ;() 10.02:1:0.63 16.83+0.92 ___14.00±0.7_9_ 

* PFM, Pasteurized fresh milk, S-PFM, Pasteurized sweetened flavored milk, Ch-PFM, Pasteurized chocolate milk 
ST-PFM, Pasteurized strawberry milk, C-PFM, Pasteurized coHee flavored milk 

• Average ± SD% ,. 1 = Fat content ~ 3.2%,2 = Fat content < 3.2%* Lactose for PFM and total sugar for S-PFM, Ch-PFM, St-PFM and C-PFM. 

+>­
~ 
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SUMMARY: 

A total of 43710t5 of 5 different ultra-high temperature (URT) milk from 7 
producers in Thailand were analysed for fat content, protein, lactose, solids not fat and 
total solids using infrared spectroscopic method. Tested samples were UHT fresh milk 
(URT-Fm) (132 lots), UHT sweetened flavored milk (URT-Sw) (88), URI chocholate 
flavored milk (UHT-Ch) (l28),UHT strawberry flavored milk (UHT-St) (68) and UHT 
coffee flavored milk (UHT-Co) (21). All lots of the products were made from fresh 
milk as labeiled on the carton containers. Samples, packed in either 200 or 250 ml 
containers, were collected during February through December 1994. After analysis, the 
products were classified into 2 grades. Grade 1, was assigned for the products contained 
fat 3.2% or higher while ~ade 2 contained fat lower than 3.2%. All of the tested lots 
of URI-Fm ·were in grade 1. Of the 88 lots of lJHT-Sw, 52 lots were in grade 1 and 
36 lots were in grade 2. Twenty one lots of UHT-Ch were in grade i and 107 lots were 
in grade 2. For UHT -St, eight lots were in grade 1 and 60 lots were in grade 2. Nineteen 
lots of the URI-Co were in grade 2 and the rest was in grade 1. Protein content was 
slightly varied from the highest, 3.482:<).05%, in UHT-Sw, to the 10 vest, 3.12± 0.11 %, 
in URT-Co. The components of the majority of UHT milk samples tested were not 
violat d the regulations. Judging from the fat content, the results incticat~d that most 
of the URT-Fm and UHT-Sw were made from fresh whole milk while most of the other 
UHT -flavored milk were made from skimJned milk. 

Irf TRODUCTION : 

ultra-high-temperature (l JET) milk means that the milk has been 
thennally processed at or above 1330 C for at least 1 5 condo In Thailand, lJHI fluid 
milk were generally public accepted and its production was 344 metric tons/day 
compared to 140 metric tons/day of pasteurized milk in 1985 (1). There are two types of 
UHT fluid milk, URI fresh milk and URT flavored milk. To assure the safe and 
nutritive of fluid milk, the Ministry of Public Health amended the Regulation for cow 
milk (2) and flavored milk (3). However, knowledge of the components of fluid milk 
was very limited particular the UHT milk products in this country. Recently, the data of 
the amino acid content and some components of fresh milk and milk products excepted 
URT fluid milk was published (4). 

The purpose of this report is to evaluate the nutrient composition of the 
URT milk products in Thailand. 

http:3.482:<).05
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l\fATERIALS AND 1\-1 ,THODS : 

During February through December 1994, 437 lots of 5 different types of 
URT milk from 7 processors were sampling from retailers in Bangkok They were UHT 
fresh milk (UHT-Fm) (132 lots), UHT sweetened flavored milk (UHT-Sw) (88), UHT 
chocholate flavored milk (UHT-Ch) (128), URT strawberry flavored milk (lJHT -St) 
(68) and URT coffee flavored milk (UHT-Co) (21). All lots of the products were made 
from fresh milk as labelled on the containers. Samples were packed in either 200 or 250 
ml cartons. The samples were analysed for fat content, protein, lactose or total sugars, 
solids not fat and total solids using infrared spectroscopic method (Milko-Scan 133 B, 
Foss Electric, Denmark) through out the studies. Sugar contained in UHT-Fm was 
reported as lactose which the total sugars were reported from UHT flavored milk 

Initially, 2-5 cartons of 20 lots of various UHT milk were tested in order to 
observe whether there were any variation of milk components among the units of the 
same lot. The variation was not found among them (Data not shown). Therefore, on the 
latter experimants, we tested only 1 canon as the representative of the lot. 

RESULTS 

The components of UHT-Fm, UHT-Sw, UHT-Ch, UHT-St and UHT-Co 
were showed in Table 1-5, respectively. We classified the products into 2 grades, based 
on the minimal fat content of fresh milk (3.2%) as indicated in the Notification of the 
Ministry of Public Health No.26 (B.E.2522) (2). Grade 1 was assigned for the products 
contained fat not less than 3.2% while grade 2 contained fat less than 3.2%. It was 
found that all of URT-Fm and most of illIT-Sw (62 lots) were grade 1 while the 
majority of UHT-Ch (107), lJHT-St (21) and UHT-Co (7) were grade 2. Protein content 
was slightly varied from the hi~lest, 3.48±O.05%, (average±standard deviation) in Uh'T­
Sw, to the lowest, 3.12±:0.11 % in URI~Co. 

DISCUSSION : 

URT fresh milk must contain not less than 3.2% milk fat and not less than 
8.5% solids not fat (2) while UHT flavored milk must contain not less than 8% solids 
not fat and the total of violated the flavoring ingredients must not excess 6% (3). 
The present results indicated that the components of most of the UHT milk reached the 

. standard indicated in the regulations. 
All of the URT-Fm and most UHT-Sw contained fat higher than the 

standard Contradictory to UHT-Ch, URT -St and URT-Co, fat content was less than 
3.2%. The protein content of various UBT milk in the present study was almost the 
same as the whole milk with natural fat content and chocolate or strawbeny milk made 
from whole milk from European countries (5). However, it is worth to note that most of 
the UHT flavored milk except UHT-Sw contained fat less than 3.2% and all of 
samples tested were made from fresh milk as labelled on the cartons. Saitanu et al (6) 
reported that 98.14% of raw cow milk contained fat higher than 3.6% and 

http:3.12�:0.11
http:3.48�O.05
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Table 1 Nutrient composition of UHT-fresh milk. 

Produ­
cer 

Carton 
(ml) 

A 250 
200 

B 250 
200 

C 250 
200 

D 250 
200 

E 250 

F 250 

G 250 

Total 250 

200 

Grade'" 

1 
1 

I 
I 

I 
1 

1 
1 

1 

1 

I 

I 

1 

,. I == Fat content ::::3.2%. 

No.lot 

9 
18 

17 
12 

8 
7 

13 
14 

11 

9 

16 

83 

49 

.. 

Nutdent (%)""" 

F'at Protein Lactose 

3.62:t 0.10 3.27! 0.10 4.62 ±0.10 
3.65 :.!. 0.15 3.31 :t (1.(19 4.59 ±0.10 

3.87:t 0.24 3.34 :t 0.06 4.66 ±0.14 
3.94 ::!: 0.18 3.36:t 0.04 4.72 ±0.09 

4.31 -t 0.28 3.27::!: 0.08 4048 ±0.10 
4.162. 0.18 3.30.± 0.07 4.54 ±0.08 

4.07 ±0.50 3.47:t 0.06 4.84 ±0.07 
4.18 ±0.44 3.46 i O.O!S 4.85 ±0.13 

3.85.± 0.06 3.36 ±0.05 4.64 ±0.06 

4.19.± 0.12 3.27 ±0.03 4,46 ±0.03 

3.94 ±0.21 3.47 ±0.04 4.72 ±0.04 

f-. . ­

3.96 ±0.33 3.36 ±. 0.10 .\.65 ±0.14 
(3...13 - 5.10) (.J.07 - 3.63) (4.36 - 5.00) 
3.92::!: 0.34 3.361: 0.10 4.68 ±0.15 
(3.36 - 5.11) (3.14 - 3.59) (4.42- 5.06) 

AI< Average ±Standard deviation 
Number in alphabet indicated minimum level to maximum level. 

Total Solids 

12.21 ±0.21 
12.24 ±0.17 

12.58 ±0.23 
12.72 ±0.17 

12.77 ±0.27 
12.72 ±0.25 

13.09 ±0.45 
13.19 ±0.53 

12.55 + 0.10 

12.63 ±0.11 

12.84 ±0.21 

12.69 ± 0.35 
(11.71 - 13.99) 
12.66 ± 0.48 
(11.83 - 14.29) 

Solids not fat 

8.58 ±0.17 

8.61:: 0.14 


8.71 ±0.19 
8.78 ±0.13 

8.20 ±0.70 
8.55 ±0.16 

9.01 ±0.12 
9.01 ±0.21 

8.70 ± 0.08 
U1 
I\)8.44 ±0.05 

8.89 ±0.06 

8.70 :'.: 0.34 
(6.41 - 9.22) 
8.74 :t 0.23 
(8.31 - 9.35) 

http:4.42-5.06


Table 2 Nutrient Composition of UHT-sweeten flavoured milk. 

Produ­
cer 
A 

B 

Carton 
(mt) 

250 
200 

250 
200 

C 

0 

250 
200 

250 

200 

E 

F 
G 

Total 

250 

200 

250 
250 

250 

200 

'" i 

Grade'" 

1 
1 

1 
I 
2 

1 
I 

1 
2 
I 
2 

1 
2 
I 

2 
I 
2 
I 

2 

I 

2 

No.lot 

8 
28 

17 
20 
1 

7 
8 

9 
5 
14 
10 

6 
7 
2 

6 

3 

7 


40 


25 

12 

II 

2 

Nutrient (%)...... 
Fat Pn~!e!:l. 

3.49 ± 0.10 
3.53 ± 0.13 

3.49 ± 0.10 
3.50 + 0.16 

3.22 

3.52±0.12 
3.52 ±0.10 

4.01 ± 0.51 
2.87 ±0.15 
3.89 ±0.48 
2.70 ± 0.10 

3.31 + 0.04 
3.01 + 0.17 
3.37 , 0.02 

3.10 + 0.02 
3.75 + 0.02 
2.99 + 0.04 
3.59 + 0.33 
(3.27 - 4.67) 
3.00 + 0.21 
(2.61 - 3.10) 
3.S9 + 0.2H 
(3.03 - 4.69) 
2.82 + 0.10 

(2.58 -=- 3.10) 

Fat COlitcut 

3.28 ± 0.08 
3.25 ± 0.08 

3.41 ± 0.07 
3.40 ± O.OS 

3.42 

3.22 ±(1.06 
3.2(1 ±(WH 

3.40 ± 0.06 
3.50 ± 0.08 
3.42 ±0.08 
3.49 ± 0.05 

3.02±0.16 
3.25 ± 0.06 
3.16 , 0.01 

3.13 ± 0.16 
3.41 ± (1.02 
3.30 + 0.05 
3.32 ± 0.15 
(2.83 - 3.59) 
3.28 ± 0.15 
(2.99 - 3.62) 
3.311:(1.11 
(3.11 - 3.56) 
3.48 + 0.05 
(3.42_-=-].~!l 

< 3.2% 

_.. J Total sugars Total Solids Solids not fat 
8.25 ± 0.10 
8.31 ± 0.16 

8.50 ± 0.19 
H.49 ± 0.16 

8.47 

H.49 ±(1.1 H' 
H.55 ±0.10 

H.57 ±0.20 
H.55 + 0.08 
8.56 ± 0.19 
8.59 ± 0.13 

9.03 ± 0.18 
9.08 ± 0.19 
8.87 , 0.0 I 

9.15 ± (1.09 
H.76 + 0.04 
H.21 + 0.21 

15.73 ± 0.18 
15.78 ± 0.18 

16.11 ± 0.24 
16.09 ±0.26 

15.81 

15.93 ± 0.30 
15.98 ±0.21 

16.75 ± 0.51 
15.62 ± 0.29 
16.58 ± 0.48 
15.56 ±0.25 

16.11 ±0.05 
16.05 ±0.23 
16.11 , 0.03 

16.08 ±0.16 
16.63..± 0.04 
15.21 +0.28 

12.34 ± 0.24 
12.24 ±0.15 

12.62 ± 0.25 
12.59 ± 0.18 

12.59 

12.40 ±0.24 
12.45 ±0.17 

12.68 ±0.24 
12.75 ±0.15 
12.68 ±0.24 
12.78 ±0.16 

Ul 
W 

12.79 ±0.07 
13.04 ± 0.11 

12.73 • 0 

12.98 ±0.13 
12.88 ±0.02 
12.22 + 0.25 
12.59 ±0.27 

(11.98 - 13.16) 
12.74 ±0.38 

(12.05 - 13.27) 
12.46 ±0.26 

(11.96 - 13.82) 
12.76 + 0.16 


(12.58:- 12.99) 


8.55 ± (1.28 
(8.05 - 9.30) 
8.75 ± 0.42 

(H.(I9 - 9.34) 
H,4St 0.20 

(H.06 - 9.(9) 
8.57 + 0.13 

__ j~8,43 -=- 8.77) 

16.17 ±0.44 
(15.47 - 17.49) 

15.74 ± 0.44 
(15.05 - 16.40) 

16.05 ±0.41 
(15.31 - 17.27) 

15.58 + 0.25 
(15.io - 15.88) 

U. Ave.·age ±Standa rd deviation 
~'''<:' ~~ ... in e,lpnH\bt!~ ~Ildicaled minim',ull ieveito lIIuimum k veJ. 

.! 

http:12.58:-12.99
http:3.311:(1.11
http:3.02�0.16
http:3.52�0.12


Produ­
cer 
A 

Carton 

~mll 
250 

200 

B 250 
200 

C 250 
200 

D 250 

200 

E 250 
200 

F 250 

G 250 

Table 3 Nutrint components of UHT-COCOA milk. 

Grade" No.loi Nuil'ient (%)"'''' 
.. 

Fat Protein Total sugars Total Solids Solids not fat-
1 
2 
1 
2 

2 
2 

2 
2 

1 
2 
1 
2 

2 
2 

2 

1 
2 

I 
8 
9 
9 

9 
21 

2 
9 

4 
11 
4 
6 

12 
2 

J1 

J 
7 

3.29 
3.10 ±0.04 
3.31 ±0.06 
3.0J ±O. II 

3.04 ±0.10 
2.85 ± 0.05 

2.39 ,2.01 
2.47 ±0.2) 

4.16 ±0.35 
2.58 1: 0.21 
3.671: 0.57 
2.94 ±0.20 

2.87 ± 0.05 
2.58 , 2.79 

2.691: 0.09 

3.S6 ± 0.20 
2.67 + 0.20 

~ '---

Total 250 1 8 3.83 ± 0.44 
(3.19-4.59) 

2 60 2.81 ±0.20 
(J.96 - 3.10) 

200 1 13 3.42 ±O.J6 
(3.25 - 4.67) 

2 47 2.97 ±0.11 
(2.JH - J. ln) 

3. 30 
3.33:!: 0.12 
3.24 ±0.11 
3.32 ±0.05 

3.27 ± 0.06 
3.23!: 0.06 

3.35 13.35 
3.30 ±0.06 

3.40 ±0.06 
3.601:0.06 
3.50 ±0.04 
3.54 ±0.05 

3.28 ±0.12 
3.55 , 3.12 

3.34 ± 0.06 

3.55 ± 0.20 
3.3] + 0.25 

10.69 
10.53 ±0.12 
10.57 ± 0.18 
10.63 ±0.24 

10.97 ±0.21 
11.03 ± 0.16 

10.61 , 10.68 
10.54 ±0.11 

10.18 ±0.08 
10.14 ±0.19 
9.92 ± 0.35 
10.04 ±0.13 

10.84 ±0.20 
10.88, 10.56 

9.84 ± 0.22 

11.13 ± 0.19 
10.63 + 0.62 

3.44±0.t5 10.60 ±0.45 18.57 ± 0.42 
(3.27 - 3.72) (10.05 - 11.28) (17.91- 19.20) 
3.36 :!: ('-'7 10.48 ± 0.49 17.35:t 0.61 
(2.74-3.71) (9.47 - 11.29) (16.14 - 18.62) 
3.321: 0.)5 10.37 ±0.38 17.70 ±0.70 
(3.02 - 3.58) (9.31 - 10.97) (15.70 - 19.62) 
3.32 :t 0.13 10.76 +0.39 17.76 + 0.36 

"_ p.l J - 3.63) {9.91 .~ 11.44) (16.66 - is.44) 

... I : Fal content ~ 3.2% 2. = Fal cnntent < 3.2'10 """ AVI~rage ± Stundard deviation 
Number in alphabet indicated minimal level to ffiuximllm level. 

17.'.17 
17.73 ±0.05 
17.60 ± 0.68 
17.76 ± 0.16 

17.98 ± 0.28 
17.97 ±0.20 

17.05,17.00 
17.02 ±..0.26 

18.45 ±0.33 
17.03 ±0.40 
17.90 ±0.68 
17.23 ±0.28 

17.69 ±0.29 
17.90 ,17.2 

16.57 ± 0.29 

18.94 ±0.21 
17.31 + 0.76 

14.69 
14.57 :: 0.17 
14.29 ±0.70 
14.65 ±0.24 

14.95 ± 0.27 
14.96 ±0.19 

14.66 , 14.80 
14.54 ±0.16 

14.28 ± 0.02 
14.45 ±0.24 
14.23 ±0.21 
14.28 ±0.18 

14.82 ±0.27 U1 
~15.13 1 15.10 

13.88 ± 0.25 

15.38 : 0.39 
14.6: - 0.62 

14.7-1 .~ 0.56 


(14.25 -	 '70) 
14.5·: ±0.47 

(13.54 - 15.41) 
14.27 ±0.60 

(12.36 - 14.85) 
14.78 ± 0.32 

(14.08 - 15.49) 

http:17.05,17.00
http:3.601:0.06
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Table 4 Nutdent Composition of UHT-strawberry flavoured milk. 

Nutrient (%)"'" 

Produ- Carton 
cer (m!)-

A 250 

200 


B 250 


250 


200 


D 

E 250 


F 250 


Total 250 


200 


-

Grade 
... 

2 

2 


2 


1 

2 

2 


2 


1 

2 


1 


2 


2 


.. 1 = Fat content 

NoJot 


r--- Fat 


2.09, 0.09 

8 

2 


1.96 :!: 0.11 

7 
 2.94:t 0.08 

6 
 3.99 :!: 0.53 

9 
 2.45 ±0.26 

4 
 2.41 ±0.33 

14 
 2.70 ± 0.11 

2 
 2.79 , 0.01 

16 
 3.06 ±0.03 

,,­

8 
 3.89 ± 0.50 
(3.33 - 4.71) 


48 
 2.64 :!: 0.28 
(2.00 - 3.05) 


12 
 2.11 ±0.30 
(1.78 - 3.00) 

2.3.2% 2 


Protein 

3.07, 0.03 
3.00 ±0.09 

3.19:t 0.02 

3.34 ±0.10 
3.44 ±0.07 
3.39 :!: 0.01 

3.15±0.18 

2.73 , 0.01 
3.04 ±0.05 

•.~-

3.2s±0.19 
(2.95 - 3.50) 
3.23 ±0.18 
(2.74 - 3.60) 
3.13±O.19 

(2.85 - 3.41) 

Total sugars 

10.11, 0.19 
10,46 :!: 0.13 

10.57 :!: 0.21 

9.91 :!: 0.18 
9.42 :!: 0.10 
9.86 :!: 0.05 

9.98 ±0.19 

6.58 , 0.01 
9.27 :t 0.14 

9.63 ±0.5L 
(8.78 - 10.24) 

10.11 ± 0.31 
(9.70 - 10.94) 
10.26 :t 0.30 
(9.80 - 10.61) 

== Fat content < 3.2(10 .... 

Total Solids 

16.08, 0.31 
16.13 ±0.15 

17.40 :t 0.16 

L7.96 ±0.59 
16.52 ±0.27 
16.37 :!: 0.35 

16.54 ± 0.36 

12.68 , 0.03 
16.13 ±0.14 

17.47 ± 0.98 
(15.99 - 19.02) 
16.69 ± 0.49 
(15.77 - 17.61) 
16.21 :t 0.26 

(15.82 - 16.99) 

Average ±Standard deviation 

Solids not fat 

13.99, _0.22 

14.16:t0.16 


14.76 :t 0.20 

13.96 ±0.21 
14.06 :t 0.10 
13.96 ± 0.06 

13.83 ± 0.30 

9.89 , 0.02 I 

13.03 ± 0.29 

CJ1 
CJ1 

13.58 ± 0.68 
(12.42 - 14.25) 
14.04 ±0.33 

(13.27 - 14.82) 
14.09 ± 0.17 

(13.88 - 14.35) 

Number in alphabet indicated minimum level to maximum level. 

http:14.16:t0.16
http:3.13�O.19
http:3.2s�0.19
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Table 5 Nutrient Composition of Uti'l'-Coffee flavoured milk. 

Prod Carton Grade No.lot 

Nutrient (%)"* 

u­ (ml) >II Fat Protein Total sugars Total Solids Solids not fat 
cer 

B 

D 

Total 

2S0 

2S0 

2S0 

1 
2 

2 

1 

2 
8 

11 

2 

3.42,3.01 
2.94 ±O.IS 

1.85 ±0.19 

3.42,3.S1 

3.01,3.24 
3.17 ±0.08 

3.62 ±0.12 

3.3.01,3.24 

10.74, 10.9 18.09, 18.12 
11.02 ±0.29 17.84 ±0.30 

10.69 ±0.18 16.89 ±0.37 

10.74, 10.92 18.09, 18.62 

14.62, 14.67 
14.90 ±0.31 

IS.03 ±0.26 

14.62, 14.67 

2 19 2.31 ±0.S6 3.43 ±0.24 10.83 ±0.28 17.29 ±0.S8 14.98 ±0.29 
(1.S8 -3.08) (3.OS - 3.80) (10.46 - 11.36) (16.28 - 18.2S) (14.31 - IS.4S) 

U1 
01 

>II 1 = Fat content ~.l% 2 = Fat content < 3.2% Average ±Standard deviation1010 

Number in alphabet indicated minimum level to maximum level. 
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the majority (67.59%) cont:1i ned fat 4.6%. Judging from the fat content, the results 
indicated that all of t .; UlT '- 'm and the majority of UHT-Sw were rna t: from f( h 
milk while most of the other URT flavored milk were made from skimmed milk. This 
may be indicated that the products were mislabelling. 

ACKNOWLEDGEMENT : 

This work was supported by the Annual Research Grant, Fiscal Year 1994 to 
the Faculty of Veterinary Science, Chulalongkorn University. 

REFERENCES: 

1. 	 Anonymous. 1988. Strategic planning of dairy cows and dairy products. Ministry 
of Agriculture and Cooperatives. November 1988. 

2. 	 Ministry of Pubiic Health. 1979a. Notification of the Nlinistry of Public Health 
No. 26 (B.E.2522) In : Government Gazette. vol 96 Part 163. Special 
Issue, dated 21sr September B.E.2522 (1979). 

3. 	 Ministry of Public Health. 1979b. Notification of the Ministry of Public Health 
No. 35 /B.E. 2522) In : Government Gazette. Vol96 Part 163. S ~,,: ~:.;ial 

Issue, dated 21st September B.E.2522 (1979). 
4. 	 Anonymous. 1990. Amino acid content of Thai foods. Division of Nutrition, 

Department of Health. Ministry of Public Health. 
5. 	 Renner, E., Renz-Schauen, A. and Drathen, M. 1993. Nutrition composition 

tables of milk and daily products verlag M Drathen, Gressan, Germany. 
6. Saitanu, K., Chunchuen, R, Nuanualsuwan, S., Koowata..'lanukul, C. and Rugkhaw: 

V. 1996. Fat, lactOse, protein, total solids and solids not fat in cows' raw milk 
Thai J. Vet. Med. 26, 253-261. 



58 


1 
Kriengsag Saitanu 

2 
Chailai Koowatananukul 

2 
Valasinee Rugkhaw 

1 
Waree Sujjaphunroj 

1 
1 il1F111f1OJrnbl't1fJ1 Department of Microbiology, 
2 ... QI 2 
il1 Fll1f1 non LL'W't1 ml1Li1'lWn'21 Department of Veterinary Public Health, 

Faculty of Veterinary Science 

Chulalongkorn U Diversity 

tI Y tI 
o cv 0 ..c;>iI CII. Q 'Q 'II Q ~ Q.Q 

'UTU~'YI~VI~~'lJB'I'Ult.1:J.JtJLa't''Y1 5 1l''U~~lt.11'U 437 1t.1m':i~I:1~~lm..Jt:.HWl 7 ':itt! l~tJ15 infrared spectro­" ,,, 

scopic ~1mh~'th~naui1tJ Jl'UlJ~LBmi'If;j~~~ (132 i~11- , jc.i~~) .Jlt.llJ~biJ1l'Yi1l'U~mlt.1 (88) 

Jl'U:J.Jma'IfYi'l~na i=11fHL~~ (128) Jlt.1lJtJLa1l'li'lffff~ ':ir.Htitl.fi (68) LL~~J"'n"!:J.Jma1l'lh~mLLW (21)
" " " 
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200 ijl:1aa(1l':i LLI:1~ 250 
... 

oCl. QQ ~ QJ, '4 Q,I <'/01 d IV CV Q fI' ClIo OJ fI' Q.I 

~~m'l(1l':i LtlU(1I1 Bm"':i~ml~ L~B'UtllJ.fil'Wt.l5tN L~a'U5t.111AlJ 2537 YI~~fl1':il LA':il~'YI '-J~(1I.fi tu't1lN·rm~ 
q 

1 ~I 4 ~I Q ~ 1f'.J __ ~ QJ 'cv d , 

~~ lL'tN L ut.l 2 Ltl':i~ AB Lfl':i~ 1 Lu'Uf.j~~.f1ru~t1l'\~u'llJlrulJt.lL'Um'Yl1flUVl'lmJ1tlf111 3.2% LLI:1~Lfl'JVl 2 

t:; Q Q..O ~ ~ ~ J. Q 4 c:. 1 .J rd.d .: .::. 
LtJt.I ~ ~Wl.flru't1'Y1:J.J'IJ':i:J.Jtru:J.J'ULtltJ(1Ilf111 3.2% WU11 t.llt.1 lJ1l't.I ~~~~~L,ltHtl':iVi 1 'YI~'YI:lJVl t.I"Jtu~'Y1"m'!lJ 

1l'iJ~'YI11t.1 52 ~t.lfl1':i'-J~~~~LtJt.lLtl':i~ 1 LL~~ 36 fuLtJ'ULtl'l~ 2 Jl'UlJ':iff%aA' [fHL~(1I 21 ~tlLllt.lLtl':i~ 1 
q • • 

, :;:, :- ..J , ~I ' C;:, 1 oJ : 
LL~~ 107 'nJLu'ULm~ 2 'Ult.1lJ':iffff(1l':iClL'UCl'l':i 8 ':i'U Lut.lLfl'j~ 1 LL~~ 60 'l'UL'tJ'ULfl'lVl 2 "...!"lJru::'Y1'Ul 

• • q 

'U:J.J':iMnLLW 19 ~'ULtJt.lLmVl 2 LL~dhil4tJ~ 2 1t.1~L11t.1Lfl'l~ 1 ~1'Y1~UtJjlJ1Whh&it.l YnHl~ffVi1'UJltllJ.., "-I .... 

1l'iJ~Vl11'UiJA1L'"~t! 3.48 =- 0.05% LL~~~lMI1'UJlt.1lJ':iffmLLyJjjA1 Llilnu 3.12 -=- O. 1% tJa~.ti'rurv1• 
Jlt.1lJtJ Lfl1l'Yhbt.l1 'YIru~~iJmU.f11'W~1~'th~tl1~!Ja~ tl':i~YlTI" ff151':irJff'tl LL~ ~rlm~~1':itul\111lJmlJlru'iJ fl" 

~ ...." " 
JJt.lLt.ltI ~atl1':i~tl~lAf"d#llfbl1'Uil Jlt.1lJniJ~':iff~~ LL~~iJVlVll1t.1~~'-Ja(1l~1f1t.1lJLA ~V1 1t.I"lJf."lJ:;~J1UlJ 
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tI II, ,II," 
1. 111lJ1WUUfl ii11rJ 11'1 11 lJYI ''Uli1'UlJ~uiiyj1flJ 11:~111lJ1w,i1nil''Uli1'UlJ~uiiij'U6'nlJli1 

'U lJ ;'1U'CrYl'l11~ fl1'n~lJl1~lJ1Wl'11 tNUuflii i1rJ 'Crl1l19J lt7 fl'llJ11l1 fl'J':rJ:11{l111~'11Y1'UlJl1'Uil'lij'U6 
11lJ'UlJ 'Ul'Uln'U'l1 (>2 ~lJ) lilhruUflii11ml1~tyl91u 191 fl11'nuti'Cr9i'U{l:14fl111'UJ1'UlJ~UU'CrYl'l11 
~ fl1111'Ulrl'fl'U ~{l;'n "'I n~111'U f.111 fl'J'Wfl111Y1'UlJ 

" 
2. i'h'U111:nflU'Ufl'lli1'UlJ~U flfl ''IIli'Ul'UrJi'h'U1mYl1:\!'1111:lJ1W 4.4-5% (34.3% 'Ufl.:.l 

. " 
~1'U1'Ufi1mh'l) 111lJ1W 1111~'Ulm:U~fll91'Crmj1'Ulnwtt111 n91 U~~1'U1'Ufi1mh'lii~111lJ1W li191li1'U lJ" . 
',j11lJli'Ul'UrJ~1n11 8.5% fl~il'l 32.4% 

•• 1 ." 1 I 1 I "1 ~ 1 II u ... , I I • It
3. nl1lJ fl'U lJ 'Cr1'U l1Wl1:lJ fllU'U 1fll9l1'U lJ fl fll 'Cru~'U YI lJU'CrYl'lfl1fl11flrJ111'U1'UlJ1 flllJfl 

u " 
II 

911111lil'UlJ111nti'l~'1'UlJ 1Y1Vfl11911111l11 CoaguJas positive Staphylococcus aureus U{l: California 

mastitis test 'nu11yhflJ1T1'UlJ'hr~{lu1nn'l 78.5% 

4. 11~lJ1Wl111i191lm:i9l1fi'U~alfiw,'UJ1'UlJ~U U{l:'UlJ'n1fllJ~lJflri1'Ulflwcti'l1n91
• u " 

II It ... d ... 
5. 'UlJ'n1fllJYllJ~'UYI UHT flavored milk U{l: Pasteurized flavored milk 'YI~~91111n'UlJ'CrYl'nu 
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