aInsaiumIIneds
N s U AN 29 2537
SINUHANTITY
594

aunwinuIaay : Joymnazmsudly

Tagy

= (Y3 A/
INIUIFNA ﬂWﬂﬁH

A 4 4'
PWNNY BIUYU

AN 2541

MAIFIYAFIINGT ANFAWNNGEARS

PNANTAIUHIINGIA



PMAINTAUNNTING IS0

NI Bz uAuszal 2537
SIUNURANISIVY
A ;
(594

4 ‘
aunwiuuIaday : Jgwiazmsud 1

Tag

INSEIANA EW5Y

TANG ¥IUFU

AN 2541

MANFPAFIINGT AmzdNNNIENS

PMIAINTUNHIINGIAY

i



II

=\ -\
anAnssulszma

¥
Av 4

Vo o a aw . t a o a
Tasamsdeit lasupuarivayuondupidssulssmnaududuilseddl 2537 ame
Ya o awv ¥ a y 4 y s %
HISsuouoUnM UTENANAAUNNTONAY wweawhiuTauy avnsel Iavuvues Inlunssusy-
o o I'd ] a d’ ] aw Yo ¥ I’ d
sliud  waresimsduasumse Tnuuialsznalng - Alalvanuowassilumsiny

o (] Ve . . v ae z d’ ¥y a 4 S v A
detunasatu i limsiseasaillaveyaiauysel uanfiulse Toniedwds



m

4 . a

¥olasams:  quamvenimulnady: Jywuazmsunly
A yao < o o

¥OHIVY : INSHIANA AUTY

" a J

4
TIMANY FIUKU

v

woruazilivinade:  qmau 2538

UNARLD

y ¥ '
aw o aAw Y
Tasamsdsonsail lainisssauiiiu 6 aeu
g o [} 4 a o :‘ a . o ' °
1. iumehninuduiivhiuuazguésuihuudy $1au 266 et unihmamzm
° &' a aw 1 o A \’: 1Y 7 :‘ a d4d 4
ImueLuaNS  RamsIsenyNSMIMLLANGETINaua: Indewesu luiiuauminun
¢ i S . a dg 4 ¢ S ‘e aa wyad & H
Whsuszamnh lhudunnunguds iy Fueaehsuunuanselamudu - Tagdmu
Q 3 { A ., le ra d
AuiipuivhuiasigudsninuiiuuaiiFoiaa Biifiu 500,000 TaTadiaa $1uau 77.85 waz
+ o o o 1 das o s " a a Ao
61.97% MudAY uazdmudeeni Tndowesuhitiu 1,000 TaTati/ua. Nd1MU 69.44 LAz
° o~ l 4 A’ i a a < ta °
57.33% swaumstaniiennsydy Tnluarubulidu 3,000 TaTatiua. s 85.63%
L d y y v
uaz 85.24% mudny Medudming (98.31%) veuhmufivhiuuas 90.25%  veamud
7 .y a J 4 a a o 0 ta ) .y a : (] [}
gudsnimulweneiymu Tan 5% iy s00 Talaliwa. duauisaewndsduIngaz
J 1 L] o " a 1 L] J i
uiendos T1sauuaz v liifiu 100,000 Talatiua. mu‘lﬂaﬂmsﬂu1ﬁau?1m1'ua:s1 1¥ofo
v y r 4 .y a o (]
Tsaluaulinwveniu ara Tuuaar anuhainuau 6 #2061 2.3%)
a Y ’ : a o 0 y A " e o 1
2. Ains A0 LAY 216 A29613 AIWIATEI Milko-Scan 133B WUNIMIUMIBEN
s e o b &
vouuu 1A 98.1, 95.5, 81.5, 88.4 LAz 67.6% iniue Tusau ian lna s1iiuianus uazsg
-y v o [} s W -’ a 4dd °
v lisauiutug qandi 3.6, 3.2, 4.4, 12.5 Uaz 8.5% MUAIAY HIMNAUMNUNNAIUANHD
~ o~ ] " A a o . & . 1
T Sandanyys dwingesiiume Tdsau uaalna supiminianus wassipiiulisay
o ' W ] & a Ad a ° d o Y ¢
MMgInhdedinihuAuninuNnSnudunouInman Samdaaseys
3. 1579U1 Coagulase positive Staphylococcus aureus (CPS) WaLNAd9Y California mastitis
) o v " o ’ A i d d °
test CMT)  ndred iU Tudidauundunonanman o.aszys uazduanuea In 9.519y5
$1UU 223 M08 st huABUTUNIAY 2536 DINTNYIAN 2537 KAMSANNINY CPS 52.9%
¥ ’ 4 ~ ] v v {a A’ <
woz CMT MWrawan 65.5% uaaanwisy IauunuudandndiuIngjezililnndaide cps ¥
[ y Y a v o [ 3' o
v IaduTsaidnudnausiahivaaienms @eiaihmunn suinman 9zwy CPS uaz
y v iy ¥ - v ] . ia A‘ $ ¢
CMT MHauIn 65.5% FawaashvhiuTauui lanudanaidmIngeciilandaye cps Fui
v " v o a v o 1 o’ ]
Niaowdiulsamuusnausiahinaaoims @cinuen o.unmdn szwy CPS lax

y T w [ ° .y
vwa CMT v1n ¥1PANAIDE1991IN AUaruea ITwi Uy


http:W'1..I11111~1~1I1tlf.l1

v
a r'd y :‘ a c” o :‘ =1
4. AnsizvguimeInnnmsvenihuuIndy vuwianes s hugiosi  az
.y Y, P4 v oar ) .y : a o A o a a :‘
Wnnamess 15d wuhdviadmuns 4 sda TdSunaveaiume Tusau udnlaa sy -
1 4 v
Tisqufume spimuianua unaey uazdSunansasiu 18 ¥ila Moy liuandeduiay
a a a o 4=' Py ~ a :l a ’ :’ d' ]
UFmnavesimiiue Ivila Jaes Iun uaznsaInaa himsleavezgennlusimuidimany
14 : a 1 4 a A e » :’ a a aa 3 v e
sou 14 3 vl lagaundsuedimiiuasnanluimulaay 100 Naddns Uaumiu 45.15, 50,
75, 0.24, 56 az 5 W Iasnsu muday
a 7 A o a < .ll v @ ;‘
5. AnszviSunaasemsiueg Tdsau uanlaa s isauiume wazsigi
& o’ 1 a ° o 1 : v d a o £
wimmualiihunlgudanaeeslsy 4 wiia 9mIu 205 AedN Feguinunnndniuaing
v ’ a Y a A w : a ' o -y a a
AT 154 JURDA INARAA 13 510 wandasnauaaaaaninhonihm Inaa USuaniume
:’ 4 ¥ { ' H 1 { v W
Tuhuaamanedlsdwes 42 Jumsnaa Niidrgei1 3.2% Taolidusdoidy 4.23% + 032%
& ’ a o :4 1 L4 a a = o 1 :a’ 1
FaganiSnaniumehninanlgudanames Issnaia dsinaldsaivvesiiedrsimual
3 as J i . :l a A :‘ v a
unn@NAu  IAuRdediga 327+ 0.23%  Tudusdadauasihunljaudasdannugaga
v v b d
331 + 0.23% Y uwdadnthuulsauassidanang 11 JUMskan (16 #20819) dnulgauds
< 0 a o ' °y ] 4 ) a
sadonlnuan 21 gumskin (23 @061  shwulgudesaanssiuess 10 jumswaa (13
v v
@10619) (23 @29619) uazrusanmud 15 UMsean (20 @861 sxdidSaiumuednm
< .’: dydy Yy a :’ 3 7 1 ] ° :’ .
3.2% mamsaAnasaHy Mmwihuulgaudmawes lsddmIngezyinthunmneiume
v
dhuuwiawes lsdyiadaasiaauuan
a a o - o 4 ' @
6. WnszviSnamso s tume Tdsau wdalag mmimulisaiume uazmg
v v 1 4
o o o a e v a Y a A
WUNNMUA YORNUNGIYN 5 FUATIUIY 437 JUMSHANINHAKAN 7 w TAo7% infrared
@ v y 3 a
spetroscopic #rvt1sEnouady muumwﬁwm’?’ﬂ (132 :umswaﬂ) muummsmmﬂmm
(88) muummmsaasaﬂTnuaﬂ (128) munumwsaamemass (68) ua~mu11qm‘umsmsﬁ
21 Tnonansasiiauafasanimaasimin Inan mamqum‘umﬂussg 200
a a a aa d o v ' Y o ar a
lladdas uay 250 Haddns NUAIBENS T NUABUAUMWHTDUADUTUNAY 2537 MAIMS)
/A o le .ﬂ & ﬂAu(d'dn o Ve A
SR usANInuazuiuu 2 1nsa As 1A 1 WundadunNUsnuiuueifuuse
v v v
1NN 3.2% uazinsa 2 HurdasmsnilSinaiumemni 3.2% wuinhuusiadasaiu
i 4 v ¥V v
insa 1 iamua Tuvaizidvuiannu 52 fumseanaziiiunga 1 uaz 36 Suiiuinga 2 vy
o o v ' a” ] v
sadonlnuda 21 suihunsa 1 uaz 107 guiluinsa 2 vnusaansowess s su winsa 1
' 49 ' a a roA
uwaz 60 suduinsa 2 vaziimusanum 19 judhuinsa 2 uasfifios 2 suidhunsa 1
v ] v v
dmsvlsunaTdsaunugegaluiugtaniuiisuate 3.48+0.05% uazimqalutimuse
v
] 1w a o J o 1 []
MulisumAy 3.2 & 0.11% mandushhuugleshdmIngszlgumwaulssmeuea
v A a a o .’f tghy ya :’
psENsNATTUGY uaieRnsanaTinuveniuue kamsanwasalsmuh vy
a a a 1 .v a & a :l
yilasadauazyianimosnannnuulnaa  Tusmzmimuglesisiaoug szsdaanimy

WIDINUIUY



Project Title: The Quality of Raw Milk : Problems and Resolution
Name of Investigators :  Kriengsag Saitanu

Rungtip Chuanchuen
Year: October 1995

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 unit/ml (CFU/ml) were 77.85 and 61.97% respectively. Coliforms count did not exceed
1,000 CFU/ml 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 CFU/mi. The
majority of the samples were contaminated with proteolytic and lipolytic bacteria at the level lower
than 100,000 CFU/ml. Yeast and moulds were frequently detected in most of the samples. Human
pathogens were not found except Sa/monella 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



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 precedures 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 determined solids, calcium,. and 18 amino acids. Vitamins A, By, B,, Bs
and folic acid, in raw milk were higher than the heated fresh milk preducts. The concentration of the
vitamins in 100 ml of raw milk were 45.13, 50.75, 0.24, 56 and 5 pg, 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 nct 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 £ 9.15% :0 3.31 = 0.23% in pasieunzed sweeten fdavored mulk and PFM,
respectively. Eleven lots (16 samples), 21(23), 10(13), and 15(20) of pasteurized strawterry 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 UHT miik from 7 preducers in Thailand were analysed for
fat content, protein, lactose, solids nct fat and totai solids using infrared spectroscopic methed. Testad
samples were UHT fresh miik (UHT-Fm) (132 lots), UHT sweeten flavored milk (UHT-Sw) (88),
UHT chocholate flavored milk (UHT-Ch) (128), UHT strawberry flavored milk (UHT-St) (68) and
UHT coffee flavored mitk (UHT-Co) (21). All lots of the products were made from fresh milk as
labelled on the carton containers. Samples, packed in either 200 or 250 ml containers, were collected
dusing Febsuary through December 1994, After analyéis, the products were classified into 2 grades.
Grade 1, was assigned for the products contained fat 3.2% or higher while grade 2 contained fat lower
than 3.2%. All of the tested lots of UHT-Fm were in grade 1. Cf the 88 lots of UHT-Sw, 52 lots were
in grade 1 and 36 lots 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
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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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6. Nutrient composition of the five types of UHT milk in Thailand
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A mwrasnunladuazinalosnsidanmnwaaendadusnun - a1y
thussamaaedlsd thun g wa 7 wWiothuumeasils waaswranaamnsaiy
lﬂﬁmuﬁwm%'aumnﬁmuauﬁﬁﬂmmwﬁ (453, 2534, 2537; Zadow, 1989) laaun@
wihundvizennwileifiqumwiedimsuudeudedunidiasnn  thusauild
mﬂms‘%muuiﬂahiﬁmsﬂwﬂau%ﬁqaﬁwﬂs:mm 500-1,000 LAlail/ua. (Frazier and
Westhoff, 1988) LmimaﬁalﬂLLé“nfmuﬁmzﬁmsﬂmﬂaud’mqa%w%mmﬁm Uy
wuafide Bad wanBenmnwamesunas ey whus gansedod foddoun wiag
‘%ﬂumaamumnﬁmmﬁammq 7 (Cousins and Bramiey, 1981; Lampert, 1975;
El-Essawy et al., 1989)

v
B a

Usinamesadunddlunuuduazuandidumnn aviu ludssimeumnen 755
alun Mnmsdsnlul 2532 wulSinawendunidussinny 100,000 lalall/ua.
’wawuwau 90% N 14.200 ¥sSH (Beausejour. 1990) Lwif'?iﬂizmmmmﬁ So iay
amiy (1992) wunluihunduivSamaswuadGanis 2.6x10° Talall/ua. uas
wuaiefisauanmiy 1.2x10° Talailma. dudy dwivlulszmalneingay
NNYSF (2534) wulSnandeigauaniiy W@aund 1BenuanuiauLatiiad
gauaulauluthuudy fyU <lo-dxto’, 4.2x10°-4.2x107, 15-200 Was
<10-9.9x10° Talafl/ua. muddy hunduiineasnsennwiladiulugasussy
Tufsagfidlenanauss 20-50 303 uddnhddludsgudnmiun Tealildvili
wusBuasie, 29 szaznmitldlunmsduuiaguismbundnlngasldnmusan
2 g, vhsufiaglnderaldnaniies s0 i uavhiuitedlnaanldnads s ou. duly
Qmmwwaa&mummﬂﬁ'auuﬂaqlﬂlﬁ 39 Dodd (1987) Menuhidafuhunduid
9hunid 50,000 Talail/ua. 13 o anmpiiganth 25" USnandeazifindugend 10
sulalaiizaa. melu 12 o wddnfuhusdulinonh 10° U%mmﬁ?m:qqﬁu

a v g o as ] & o Vet
wnilas dayaludasasnanidslidnaauludszmalne

vannnadinanuddadiidalsednnaerilafoauiausgluthuniu way
fuslnahusdundeunwanadlsdivuiovunduanialsald e fidu Listeria
monocytogenes, Salmonella spp., Campylobacter jejuni, Yersinia enterocolytica
Wudu {Skirrow, 1991; Butzler and Oosterom, 1991; El-Gazzar and Muth,

1992; Bryan, 1983)
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msinuant ez ldnseulgsuaulad BuIaUTIY 200 Na. fighds
SR UNAUIINGITINUNTBILAa NS (Can farm milk) Awgringal f”,,.xflm:‘u.l,,
1 T -d':l e L Y
b

2108 250 Na. MU 200 ¥, Uarh vuduudnduld unsaalviuidiedavaadag

c s ey R :
ANMULEUYSTINQL 47 @I0ENNIUNAILATIEN AT .1 20 T,

o 7 4 o
ﬂ’ﬁ?tﬂ'i'}x%ﬂ'm’ﬂ‘a?ﬂ’lﬂﬂ'i ;
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NSLASENGAIBENT eI ARIa8Ns L id
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HUSENDUMI Y BaIUNNENAY
wW@iauamiiideansdis Peptone salt dilution tluid (PSD) (ICMSF, 1938)
il 1:10, 1:100 9ufs 1:100,000 thinasaFenefmnsanluasamydunid
g q eadaluil

UswramuaiiSeianun (Messer o i, 1983) vhdadiafiian
1072107 gehaar 1 ¥a. INWaNSUEIMISAsNEa Plate count agar (PCA) (ICMSF,
1988) 1 liwnsh 35" 11w 24 3. udnhaniuawaulalall sienusaTuluaiEy
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Yswmlaae wasy (Hartman and La Grange, 1985) Theanedilsl
Fonuardathafiions 107 war 107 swou 1 we. wanly Violet red bile
agar (Difco) waannnal3ownsdsndauds miudgamaEsusesntssano
3-4 wa. wdeIMSEBNEouds hlumned 37% w24 . Yulaladififiduedy

¥ 1 o g 1 ; [ <t
uneduEuaugnateaaud 0.5 . Iuld Nenunadulalai/va.

YSsmauuaiiSevivavanudy (Frank et al.. 1985) 1naagefily
D LATAIAENNTIE 107 way 107 WU 1 Wa. WaNnu PCA wudnhluimie
A 7+1% wu 10 u tulalatinavue warnsnunaiulelail/ua.

UsinauaiiSeisouanuseu JanamuiieatumsnuinauuadiGe
woua By udsshlined 55217 w48 zu. Tegldnumnsidelugawaradin
Sothngeliuniuflastumssaimeaaniialilianms deadousds

UswugdunSdeas sy (Frank et al, 1985) iagwfiiaans
1072, 107 war 107 aghear 1 wa.  waNAu Skim milk agar thluned 32:1%
w48 gy, duswulaladiifieznauenisey 1 lalail wialaladfiemsidsade
sou 9 lalatila serunaitiulalail/ va.

Usieauniggoslany (Frank et al, 1985) Ufududuidiennuns
wilTnueesgduniddaslusiu uaezld Spirit blue agar (Difco) Anaudae
Lipase reagent (Difco) vusmnulalafiffionnsideadessy 1 lalailla uaz/ude
f8hGuesay  vieldlaladl

USauuaiiSe inuanusay (Frank et al., 1985) WhuNdun 5 ua.
1dlunaaachinden mlideu 6281 melu 5 wii #9330 Wil (Msasrdsy
qmwgﬁﬁﬂﬂﬂ‘[{fmaﬂuﬁLmaﬂéluwaamﬁﬁfmuauﬁnwﬁwaaﬂ (Control milk)
wdriiduasiuiilassumasaluiifu  sndwihusdudananluwaniu PCA
TomaSon 3 94 Uit 1 Wwe# 35% wiu 24 2w, (Wiemn Thermoduric
mesophiles, TMB) nudt 2 W ldwnsf 7£1°% 1w 10 Ju (Wiew Thermoduric
psychrophiles, TPB) LLazmu’ﬁ' 3 ﬁﬂﬂmw:ﬁ 55" WU 48 TN (Lﬁam Thermophilic
thermophiles, TTB) senunaiiulalail/ua.

Usinaudiasiuazs) (Frank et al., 1985) a1 au uNaui ldidansuay
39 107" wmauniyu Potato Dextrose agar (PDA) (Difco) USUIHE pH iy
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3.5-0.1 ®18 10% tartaric acid t@3audnlumwza 20°% vy 7 u duswiulalail
soauazlalatizaatias senuiulalati/va.

msasravudamaluiuasr (Jerngklinchan et al., 1994) LWiz6I9e
WhuuGy 20 wa. Ty buffered peptone water 180 ¥a. NgUuHN 37°% U 18-20 W
1neaEe 0.1 8. lUiwizuu modified semi-solid Rappaport-Vassiliadis (MSRV)

msnsIev1 Campylobacter jejuni wamﬁ'zadwﬁmuﬁu 1 ua. aNvu
Gelman cellulose triacetate membrane filter ’zlmmﬁ'u&hu@uﬁnaw 47 WA,
warily (pore) 0.45 pm. H99pguU Blood agar felfaumhundueunszany
nsaeUszanm 30-60 Wi 18 forceps JunszanEnsasiia hammwzdaluonsly
anaerobic jar Qﬂmmﬂaaﬂautﬂuqzycywmﬂﬁmm%'m vacuum pump WaNANDINA
HaN 5% Bandlau 10% m3suaulasanlyd waz 85% lulaswu taSauanilige
mmeasandnassudidunmananlagfiuuidy ihllwed 2% anaglalail
yndu wu s Tu nlalaiifiaedaluasiadoumsizens Steele uaz Mc. Dermott
(1984)

MsAsI9M Yersinia enterocolytica (ISO, 1994) R P AR T At ey
20 wa. Ty peptone sorbitol and bile salts (PSB) broth 180 na. 1 25°%% ww
5 1o loop e PSB asuu Cefsulodin irgasan and novobiocin agar (CIN)
(uolumsinmadeiilaildids Irgasan) hllwnzi 30% wu 24-48 2w, 1hlalail
“71'3\15&1 5 lalail (small and smooth with a red centre and translucent rim) Lﬁa
@533638 Oblique transillumination tunaasganssad lUnadeududuay
75209 ISO (1994)

M3A5I9M Listeria monocytogenes YNeMuITUaY Loncarevic uarAme
(1994) Tesdauwlaudntioodadl wizhundy 20 wa. lu Listeria enrichment
broth 180 wa. TR 30° U 48 7. WINNEIBEN 1 NA. HANAY 4.5 Ha. VB
KOH solution (KOH 2.5 n5u, NaCl 20 n5u HO 1 a0 § pH Uszam 12.3
zhl,%waﬁ 121%) W 1 wua) streak uu Li-Cl-phenyle-thanol-moxalactam
agar (LPM) 1hlUims#t 30°% wu 24 o3, vhsesiamlaladizes Listeria log
QengnasIganssAildszuunaauuy Henry's oblique light system (Mc Clain
and Lee, 1988) dalalatiuas Listeria asfidniiusau ﬁw‘[w‘[aﬁ'lﬁu%qw’ﬁmmwwzuu
Blood agar waznadautiudumuisuss Seeliger uaz Jones (1986)

R R A
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Ha

SnunuaiGenamuelihuuduinussdnuaznniviniisenniy 500,000
Talati/ua.  $WIU 77.85 war 61.97% mmfmu'ﬁltﬁuﬁwﬁ'ml,a:?;gutfsamfmu
MNEPU eazFoaranlSinnuuaiiGeninuennurasaas louaasSlumsed 1

msu 2 waeeuiurasladawasuluihuduaindadrananuewuin
fadfinsawuladowasinisani 1,000 Talail/ua. §91190 69.44 UdE 57.23%
Nmhusifuivhey LLaxﬁLﬁuﬁquﬁ‘imﬁmnau

M9 3 waessuunuafiBafiveuanuiu Tog 73.41 uar 71.13% 2899
iusduR Ui s gudsanhusnusausisnaudaiionnd 1,000 Talail aa.

MINT 4 LIAITIINLUATIS g UANNTAUNUTY 80.66 WAL 83.94%
ypnhunduiiguifvivh e quisimhusmuddu  asdsnnudaiionh 100
Talaii/ua.

r
a o d

MSNT 5 wEAINUININRAUNSENgasaaelUsAu LLazqauﬁa‘fﬁsiaﬂhﬁu

9

Yimnnauemasanguiidmluajasiisnaugand 1,000 lalati/va. da 72.15 uas

72.03% AN NNUNAURIUAIvhSuuasfigudsnuy
MTNN 6 UFMINMUIULUANSENNUAINTDU 62.8°F WU 30 WIH LazaI s
windulalafigumafl 7% (TPB) 37°% (TMB) uar 55°% (TTB) @amy 3 ngwil
as v v a o I~ ¥ a P o o Cd H
wuludeghanuuduiguivles TTB aswuluiusduinwhiuuasigudsinnuy
Tudnuliiiy 100 Talati/ua. 3wu 98.6% euaieu TMB azwuliiiu 100
Talail/ua. U 70.87 WA 74.54% mumeou uas TPB azwuliiiu 100 Taladi/ua.
Tunneada
o o o sl as v & a o =3 o o
MINN 7 waasnudadnwuluaiaianivuerasunGunguiunhsulay
P ¥ ) ' 4 o H4 o
naudmamnul laswun 60.8% waniunnirhIuLer 66.97% YBNNUNNAUGTIN
WuNgamagnmuasnUidainuugs 100 lalafi/ua. lesmadnannvuasln
P~ « a r o
wwuiddinsnhalagNnwunnINMan
o ° a? o s 1 & ¥ a o [~
MINN 8 uaeTUIUEs WU lumadnIvNaranhuNAUNFuLAUIIN
¢ 7 ¥ v ¥ a o o4 o o & ' a
vhsuuazaudsinnuy  Tegwuinhunduivhsy s4e fimstudaudanlaiiu 1o
Talail/ua. wasiunduigudsinnuu 49.23% imsUuidauganliiuiinudaindn
PMNUEDNNNNIEDILNE LHUANEINNY
as1alaiwulda Campylobacter jejuni, Listeria monocytogenes, Yersinia
enterocolytica Warwu Salmonella spp. Tu 6 ¢peeAs S. anatum (2 MBEN),
S. hadar (1 Mv8EN) wasr S. weltevreden (3 M18E19)



AN 1

auanuaslw Janiasys lull 2536-2537

o - O - a A= P P H a ° o o
YTInpuuuan Gamvua (Total COUn[) 11&14’11!lmummﬂmﬂﬁuua:f}uﬂﬂumuu Uﬁn{ummau'mm?m Q\m’miﬁ:lﬁ tas

Source (No. sample) 1-5 > 5-20 > 20-40 >40-~50 > 50-100 > 100-400 > 400-1,000 > 1,000-3,500 *
Muaklek area
Milk at farm (66)
% Frequency 34.8 30.3 16.7 1.5 13.7 3.0 - .
% Acc. freq.** 34.8 65.1 81.8 83.3 97.0 100 - -
Milk at plant (70)
% Frequency 22.8 21.5 14.2 71 11.4 10.0 8.6 4.3
% Acc. freq. 22.8 44.3 58.6 66.7 77.1 87,1 95.7 100
Nongpo area
Milk at farm (58)
% Frequency 43.1 22.4 5.2 1.7 15.5 3.5 6.9 1.7
% Acc. freq. 43.1 65.5 70.7 72.4 87.9 Q1.4 98.3 100
Milk at plant (72)
% Frequency 12.5 27.8 12.5 G5 16.7 8.3 2.8 13.9
9% Acc. freq. 12.5 40.3 52.8 58.3 75.0 83.3 86.1 100
Total (266)
Milk at farm (124)
% Frequency 39.0 26.3 10.9 1.6 14.6 3.2 3.4 0.87
% Acc. freq. 39.0 65.3 76.2 77.8 92.4 95.6 99.0 99.8
Milk at plant (142)
% Frequency 17.6 24.7 13.4 6.3 14.1 9.22 5.6 9.1
% Acc. freq. 17.6 42.3 55.7 62.0 76.1 85.3 90.9 100

* x10' CFU/ml
**  Accumulative frequency
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i 2 Usinaladsvesu (Coliforms count) Tumhundufifivainvhsuuargudsaniun vinadwnamnman Jamiaasays uas

auanusalw Jamdannys Tull 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*
Muaklek area
Milk at farm (66)
% Frequency 19.7 19.7 22.7 6.1 0 6.1 12.1 13.6
% Acc. freq.** 19.7 39.4 62.1 68.2 68.2 74.3 86.4 100
Milk at plant (69)
% Frequency 11.6 24.6 14.5 4.4 5.8 7.3 13.0 18.8
% Acc. freq. 11.6 36.2 50.7 55.1 60.9 68.2 81.2 100
Nongpo area
Milk at farm (58) .
% Frequency 5.4 19.6 51.8 0 1.8 7.1 1.8 12.5
% Acc. freq. 5.4 25.0 76.8 76.8 78.6 85.7 87.5 100
Milk at plant (69)
% Frequency 11.6 23.2 29.0 1.5 4.3 5.8 11.6 13.1
% Acc. freq. 11.6 34.8 63.8 65.3 69.6 75.4 86.9 100
Total
Milk at farm (122)
% Frequency 13.1 19.7 36.1 RIE 0.7 6.6 7.4 13.1
% Acc. freq. 13.1 32.8 68.9 72.2 72.9 79.5 86.9 100
Milk at plant (138)
% Frequency 11.6 23.9 21.7 2.9 5.1 6.5 12.3 16.0
% Acc. freq. 11.6 35.5 57.2 60.2 65.2 71.7 84.0 100
* CFU/ml

** Accumulative frequency

2
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M 3 WhnawuatiGefigeuanudu (Psychophilic bacteria) Tuinuw@uitiunnvhisazqudnmnuy vinuswnamninan
Jardeaszy’ wazduanusalw Jandamungi il 25a6-2537

Source (No. sample) 0 1~100 > 100-1.000 > 1L.0ND-1,500 > ],500-3,000 > 3,000-10,000 > 10,000-30,000 > 30,000*
Muaklek area
Milk at farm (66)
% Frequency 18.2 21.2 33.3 1.6 6.1 1.5 7.5 7.6
% Acc. freq.”” 18.2 39.4 72.7 17.3 83.4 84.9 92.5 100
Milk at plant (70)
2% Jrequency 10 32.9 QR0 i 8.6 1.4 7.1 4.3
% Acc. freq. 10 42.9 71.5 8.6 87.2 REN 95.7 100
Nongpo area
Milk at farm (58)
% Frequency 3.4 29.3 41.4 3.4 10.4 10.4 1.7 0
9% Acc. freq. 3.4 32.9 74.1 Al 87.9 98.3 100 100
Milk at plant (72)
% Frequency 1.4 25 44.4 4.2 Bl 4.2 9.7 2.8
% Acc. freq. 1.4 26.4 70.8 75.0 83.3 87.5 97.2 100
Total
Milk at farm (124)
% Frequency 11.3 25.0 37.1 4.3 8.1 5.7 4.8 4.0
% Acc. freq. 11.3 36.3 73.4 77.4 85.5 91.2 96.0 100
Milk at plant (42)
% Frequency 5.6 28.9 36.6 5.6 8.5 2.8 8.5 3.5
% Acc. freq. 5.6 34.5 71.1 76.7 85.2 88.0 96.5 100

* CFU/ml
** Accumulative frequency
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- a < of ¥ oy . H a da s t4 ¥ a L4 a
a9f ¢ YSinowueiidorauanuiau (Thermophilic bacteria) lnhunduniiuanvhsuuazgugnmnug vinusnauinman
Jandaaszyd uarenuanuaaln Smdassys lull 2536-2537

Source (No. sample) 0 1-100 > 100- > 500- >1,000- > 1,500~ > 3,000- > 5,000- >10,000- >15,000*
500 1,000 1,500 3,000 5,000 10,000 15,000
Muaklek area
Milk at farm (66)
% Frequency 1.5 78.8 12.1 1.5 4.6 0 0 0 1.5 -
% Acc. freq.** 1.5 80.3 92.4 93.9 98.5 98.5 98.5 98.5 100 -
Mitk at plant (71)
% Frequency 2.8 84.5 8.5 2.8 1.4 & = - - -
% Acc. freq. 2.8 87.3 95.8 98.6 100 3 - = - -
Nongpo area
Milk at farm (58)
% Frequency 5.2 75.9 5.2 5.2 3.4 0 3.4 1.7 = -
% Acc. freq. 5.2 81.1 86.3 91.5 94.9 94.9 98.3 100 - -
Milk at plant (72)
% Frequency 5.5 75.0 4.2 Bes 1.4 0 0 2.8 4.2 1.4
% Acc. freq. 5.5 -B0.5 84.7 90.2 91.6 91.6 91.6 94.4 98.6 100
Total
Milk at farm (124)
% Frequency 3.2 77.4 9.0 8.9 4 0 1.6 0.8 0.8 -
% Acc. freq. 3.2 80.6 89.6 92.8 96.8 96.8 98.4 ° 99.2 100 -
Milk at plant (142)
% Frequency 4.2 79.7 6.3 4.2 1.4 0 0 14 2.1 0.7
% Acc. freq. 4.2 83.9 90.2 94.4 95.8 95.8 95.8 97.2 99.3 100

* CFU/ml
** Accumulative frequency
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i A o o qed P o ; x S : " v PR 1 4 &
e 5 BinedunidngasTusduuazludu (Proteolytic and lipolytic bacteria) Tuwmmduniuainvhinuazgudsimnuy vinm

© [+1 [ 2 W o © | .’ 2 ol <t
ANNMINNAN WWWIRTTEI gareanuaaln RERARIC RV 1111_] 2536-2537

Accumulative frequency

Proteolviic hacterias® Vipolytic bacteria*
Source (No. sample) <100 > 100- S 1000~ c1noon stomoon- | <100 c100- s 1.000- >10,000-  >100,000-]
1,000 10.000 100,000 500.000 1,000 10,000 100,000 500,000
Muaklek area
Mtk ar farm (65)
~ Frequency 1.5 13.8 351 on 10.8 20.2 8.5 25.6 30.5 5.1
9 Acc. freq.t! 1.5 15:3 50,7 | 100 20.3 IR.A 4.4 94.9 100
MOIk - ar plant (7))
% Frequency 2.8 8.5 35.2 g 2.9 20 6 0 OR.6 38.1 12.7
o Acc. (req. 2.8 11.3 76,1 [N 100 20.6 206 49.2 87.3 100
Nongpo area
Milk ar farn (68)
b Trequency 3.5 254 (I 1i R 1.4 R 6 3.1 3.0 6.9
% Acc. [req. 5.5 29.4 9h.4 ae.n 100 10.4 ta.n €1 91.1 100
ML ot plant (72)
o Irequency 5.6 10.8 264 TR 2.8 442 7.0 208 458 29.%
Ace. freq. 5.6 23.6 97 v g 100 44 (I v 0 77.7 100
l'otal
Milk at farm (124)
% Frequency 2.4 19.5 42.3 28.5 3 15.4 R.5 39.3 30.8 6.0
% Acc. freq.* 2.4 21.8 64.2 w2 100 15.4 23.9 63.2 94.0 100
Milk at plant (143)
% Frequency 4.2 13.3 41.2 28.0 13.3 11.9 857 24.4 42.2 17.8
% Acc. freq. 1.2 17:5 58.7 86.7 100 11.9 15.6 40.0 82.2 100
= CFU/ml
v
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MITNN 6 IJ'immaaumfmnumwsauua mimmulnnamwnu 7°% (Thermoduric pyschrophiles) wstymul,mn 3571 (Thermoduric

mesoplules) wae LQityLﬂUIﬂﬂ 55°% (Thermoduric the[mophlles) 'lumuumumnumnmiuua ﬂuaimmuu UInaIne
wInman Jamdaaszy’ wazavanuaaln Janiaaszy3 Tul 2536-2537

TTB T™MB TPB
Source (No. sample) 0 1-10  >11-  >100- > 500- > 1,000~ 0 1-10  >11- >100- > 500- > 1,000~ 0 1-10 »>11-
100 500  1.000 10,000° 100 500  1.000 3,496 100
Muaklek area
Milk at farm (66)
o Frequency 15.2 59.0 25.8 - - - 1.5 39.4 43.9 15.2 - - 71.3 15.1 7.6
% Acc. freqf‘ 15.2 74.2 100 = & & /5 40.9 84.8 100 - = 77.3 92.4 100
Mk at plant (68)
% Frequency 10.3 70.6 19.1 - - 7 2.9 30.4 44.9 17.4 4.4 - 79.7 145 5.8
2% Acc. freq. 10.3 80.9 100 - = = 2.9 83.3 78.2 95.6 100 - 719.7 94.2 100
Nongpo area
Milk at farm (38) .
% Frequency 18.9 69.0 5.2 6.9 - - - 20.7  36.2 32.8 3.4 6.9 93.1 6.9 -
o Acc. freq.” 18.9 87.8  93.1 100 - - - 20.7 56.9  89.7 93.1 100 93.1 100 -
Milk at plant (72)
% Frequency 16.7 70.8 9.7 1.4 0 1.4 1.4 38.9 30.6  22.2 4.1 2.8 93.0 4.2 2.8
2 AccC. freq. 16.7 87.5 97.2 98.6 98.6 100 1.4 10.3 70.9 93.1 97.2 100 93.0 97.2 100
Total (266)
Mitk at farm (124)
% Frequency 17.0 63.7 16.1 3.2 = = 0.8 30.7 40.3 23.4 1.6 3.2 84.7 11.3 4.0
% Acc. fl'Cq.' 17.0 80.7 98.8 100 = 0 0.8 31.5 71.8 95.2 96.8 100 84.7 96.0 100
Milk at plant (140) .
% Frequency 13.6 70.7 14.3 0.7 — 0.7 2.1 34.8 37.6 19.9 4.3 1.3 86.5 9.2 4.3
% Acc. freq. 13.6 84.3 98.6 99.3 = 100 241 36.9 74.5 94.4 98.7 100 86.5 95.7 100
. = CFU/ml
e = Accumulative frequency
TTM = Thermoduric thermophiles

TMB = Thermoduric mesophiles
TPB = Thermoduric psychrophiles

el
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Winwdiaalniunduidvnnisuasegudsnninge iowdunanmmedn Jmdedsnd wardanusaln Wnianuyi
il 25362537

a13an 7

Sonrce (oo cample) 0 1-10 > 10-100  ~ 100500 > 1.000- > 1.500- 3000~ > FA00- > 10,000~ > 10,000~
(RGIE A00 5.000 T.a00 10,0010 10,000 35,000°
Munklek aren
MUK ar farm (68
'« Frequeney 1.5 10.6 28.8 14,9 i TR ey 4. 1.3 3.0 -
o Ace freg 1.6 15.2 0 (i3] VR i 8l Vi a7 100 -
Mulk ot plant (70)
=5 Freguency 7.1 3.7 15.7 21 1/ R.6 17 S i 0 L6
2 Acc. frey. 7.1 R 28.5 409 3.9 £R.5 A8.6 aj.3 R A 98.5 100
Nangpo  area
Mk ot farm (58)
~& Tregnency 5.2 13.5 13.8 20 7 121 16.5 Va2 - - -
2 Ace. (req. 5.2 20.7 34.5 53.8 5 82.8 100 - -
Milk ar plant (72)
25 Frenquency 1.2 R.33 25.0 235 1 0T i ’ 8 0 2.8 -
2 Acc. freq. 1.2 12.50 375 61.1 1.9 81.9 Q4.4 1.0 Q7.2 100 =
Total (266)
Milk at farm (124)
% Frequency 4.8 12.9 21.8 19.4 9.7 11.3 15.3 2.4 0.8 1.6 =
% Acc. freq. 4.8 17.7 39.5 58.9 68.6 79.9 95.2 97.6 98.4 100 -
Milk at plant (142)
% Frequency 5.6 7.1 20.4 22.5 10.6 9.2 14.8 4.2 3.5 1.4 0.7
% Acc. freq. 5.8 12.7 33.1 55.6 66.2 75.4 90.2 94 .4 97.9 99.3 100

* CFU/ml

** Accumulative frequency
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Tutl 2536-2537

a av '.’ =3 rl < o o ‘o’
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Uinmawnauimnan Saindaasyyi wasauanuasln iy’

** Accumulative frequency

Source (No. sample) 0 1-10  >10-50  >50-100 > 100-150 > 150-200 > 200-500 > 500-1,000 > 1,000*
Muaklek area
Milk at farm (66)
% [Frequency 10.6 43.9 31.8 4.6 6.1 1.5 1.8 -
% Acc. freq.*” 10.6 54.5 86.3 90.9 97.0 97.0 98.5 100 <
Milk at plant (70)
% Frequency 11.4 32.9 24.3 11t o7 5.7 5.7 2.9 -
% Acc. freq. 11.4 44.3 68.6 80.0 85.7 91.4 97.1 100 =
Nongpo area
Milk at farm (58)
ot Frequency 8.6 44.8 31.0 10.4 T 0 3:5 = =
% Acc. freq.* 8.6 53.4 84.4 94.8 96.5 96.5 100 - -
Milk at plant (72)
% Frequency 4.2 50.0 30.5 5.5 4.2 1.4 2.8 1.4 -
9% Acc. freq. 4.2 54.2 84.7 90.2 94.4 95.8 98.6 100 -
Total (266)
Milk at farm (124)
% Frequency 9.7 44.4 31.5 7.2 4.0 0 2.4 0.8 -
% Acc. freq.** 9.7 54.1 85.6 92.8 96.8 96.8 99.2 100 -
Milk at plant (142) .
% Frequency 7.8 41.6 41.6 8.5 8.5 3.5 4.2 2.1 &
% Acc. freq. 7.8 49.4 76.8 85.3 85.3 93.7 97.9 100 =
* CFU/ml
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N¥FEIsaMmIUNWNG 1N 26 AUUN 3 NuENgu 2530 : 207

21500

snunUafiGenanaaludsthihun fuiitiuin suessmnnauwuefiGe
'luifwuuauﬁlﬁuﬁﬂuﬁsmﬁmumn (msw?i 1) 38.95% PpnhuNduRivhfRsiuuaiiGe
vanualaiiiu sx10® Talafi/ua.  lusnsfrhunduiigudsanhuadl 17.55% vl
SuunuaiiSelipusudingn  wasthunduiwfuifunnuSnaninine
shnivusaln FasnuuuaiiGediimsuudien lumsinmesiiadetunenuse
%35 (2537) fiwulde 6.1x10°-9.5x10° Talail/wa. luhusduiianys msvudew
mesnnuwUATiSadainanamnhnenuanUsamasnfauininuimhunannwsi2o.5%
eflinuuuaiiGoemni 10° Taladl/ue. (Bainotti ef al, 1990) flszmaduiisnde
2.95x10° lalatl/ua. (Rai and Dwivede, 1990) ﬁﬂszmvﬂLa‘ﬁiatﬂawuiﬁwmuﬁwqﬂ
wargegaluhundugeds ax1o” was 1x10° Talail/ua. ewédu (Mahari and
Gashe, 1990) Tummzﬁﬂszmmﬁ‘ﬁmzﬁmﬁﬂmﬁauv‘gaﬁaﬂniw laswud 99.19% 3
suBamn 10° Talail/us. (Aovama et al., 1992) Brown wazatuz (1994) WU
53% wpafBtNfianaiidadin 10,000 lalail/ua. Tasdnoudsegszwin <aoo-
+500,000 waziUszmaldnSuaziimsluioudouuaiiGeninue sx10° lalail/ua.
U 69.1% (Lee and Chen, 1987) S fuEaENUAST Anderson LazAME
(1990) fiwuhuSinanuaiiGoesisiuagniisddy  dufuihusdulilugamad
NBIUIY 3 B,

SnunueafSefrouenuduluiusduesiviinummn  Taowuiszann
3% Lﬁwﬁuﬁﬁtﬁwanziuﬁl.ﬁu 30,000 lalati/ua. wazussanm 72% 203Dt
Gatienn 1,000 Talail /e, sunusasdaiivhiuuasgudsnhusiliuaneaiu 133
(2534) wuiBanguiienae <10 Talail/ua. uargeqa sx10” Talati/ua. lusnisfivssine
m's’muamwur'gaﬁgqniw 10° Talail/ua. (Reinheimer ef al, 1990) AUsznAnIng
Anndgzaudeil 1.2x10° Talafi/ua. (So et al, 1992) AUsumasudmldnwuidaeil
5.4x10°-1.9x10" lalafi/ua. (Welthagen and Jooste, 1992) lulszineiauaisnwu
Fatienannaaiidiaie 420 lalail/ua. (Sogard and Lund, 1981) waziilszine
sBSLAURTifIAEYUT DT 15,000 lalail/ua. INASANEIAIBEN 1,413 GIDEN

529N 1975-1979 (Mol and Vincentic, 1981)

b.

wangaumusaulutunduannusslwiasuInvan luuanaanuuIntn

Y 9

o v = 1 a o 2’ o a' [~
Taswuanauiilitiu 1,000 lalaiizua. Tuihunduitiuainvhsy 92.65% wasiiu

R
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ﬁ'ﬂuﬁsmﬁymu 94.44% %q’lnﬁl.ﬁmﬁmwmmwaq'ﬁﬁ (2534) Fafinunsodpedans
Tusdufiwulusdaghahuniifuiivhsuliiy 100,000 Taladi/ua. Swou 92.889%
Turnsidathnhuniuiigudsmbusmy se6.63% wavdafidesamelaiufimuiy
Taswud 93.99 war 82.54% wanmhuniAuIFuwenhuRugudsanhu
muidy fdenguiilithu 100,000 Talail/ua. dayadananidiiuhsnude
wfindumnnvhsuaufguimmhug. mswuBnudandenguiigasiinalosasie
AuMwraKAaA I Miwisdeszndaeulyficansadaslusiuuazluiu Faanu
Sauazliamnsovmeulsineasadl (Gebre-Egziabher et al., 1980; Pinheiro

et al., 1965) .

Bamuanudoud 62.8% 1wy 30 wiiiwuini mesophile 94% 2BIAIDEN
2sfiinnuEs Thermoduric mesophile Lty 500 Talail/ua. Sdwlugizasdathe
fufufivhsuesil TMB  >11-100 Teladi/ue. $1nu g0% Tusasihuniifuiigus
syl TMB s1maudana 1l 3110u 34.66% wastnusainmaaasunaaszan
97% fEaiiliiy 1,000 lalail/ua. Piguazame (2534) enUWUE DT U
AUIUIUTENTIN 10-500 lalati/ua. d@msu Thomas wazmme (1967) Lanumu
wnansee 9 waswuhandnaiusivess TMB ganh 10° lalati/ua. dmiuEe
IUﬂEiN Thermoduric psychrophile wuupsuIn Uszuial 85.5% ﬂaﬁmuﬁmdw
fvamsAnwavualinu TPB LLa:ﬂ‘%mmzjqqmﬁwuﬁa 500-1,000 lalati/na. lu
TusfAulsaun

inaladudnlngasimauiiouaduass wifivSinaligunn uaash
imsuudloussniumsiaunnaznndunedey  USinnmasdadiwuazganinuinm
Bas misazdiululdeiadaundefaufiuihusiinmsiuioudaduazdondy
diulaag Waswmnmaszangunsalliazoawe Feludasiimsimsdnsdaly -

hJ'WUL"ga‘?l'Q:ﬁﬂﬁbJU%InﬂLﬁﬂI‘iﬂlﬁTﬁaL'ga Campylobacter jejuni, Listeria
monocytogenes, Yersinia enterocolitica WAWU Salmonella spp. ‘1141}"1'1434 6 oaHN
Wiy Fadasenaninaswuluhunivlusasena fathady C. jejuni (Larkin
et al., 1991; Butzler and Oosterom, 1991; Skirow, 1991) Listeria monocytogenes
(Takai et al., 1990) Y. enterocolitica (Saad and Moustafa, 1989) &WM3U
Salmonella spp. wwuillu S. anatwm (2 @@g) wax S. hadar (1 §ABEN) uax
S. weltevreden (4 ¢hagw) dem 3 Flamdil Wudeiiwulugtheiaus Tnsmwy
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S. weltevreden was S. anatum wWULUUSIAUN 2 uar 10 TeviNT 1988-1993

(Bangtrakulmonth et al., 1994)

<

AeGnssadszne
o v d‘.’l n:v v o o «£f U Q7
Msteasllasuiudssnamside Yszntl 2537 enzidvvazaunsran
Whzasrhsuleun annsellpunnuaslwlunwszusungliug uasasdnsdauadunsdm

Taunuistszinalng flalianueyansilumsifiumes

35 ulanaues 2534 (1991) .-“m';u§u~4LL°Jmﬁwmu@éuw%ﬁneﬁm’w q luhus

yaweslsFiifisemaifuuenedy uinsasmans (Ine) 25:54-64

¥y wlananued 2537 (1994) MmUY Tnendnnunsnssnewy’ neamidde
IMIRBNBATNTTHAWYT 87 WD
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Microbiological Quality of Raw Cow Milk

Kriengsag Saitanu*
Rungtip Chuanchuen*
Suphachai Nuanuansuwan*
Chailai Koowatananukul*

Valasinee Rugkhaw*

Abstract

Two hundred and sixty six samples of raw milk were collected at
farms and at the corresponding milk collecting centers tor bacterital culture.
Total bacteriai count and coliform count ot raw miik collected at farm were
significantly lower than of those coilécted at the milk collection centers (MCC)
indicating that the number of bacteria in milk were increased during transpor-
tation. The percentage of the samples collected at farm and at MCC with
total count less than 500.000 colonv forming unit/ml (CFU,/ml) were 77.85
and 61.97%, respectively. Coliforms count did not exceed t.000 CFU/ml in
69.44 and 57.33% of the samples. respectively. with psvchrotrophs 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 CFU/ml. The majority of the samples
were contaminated with proteolytic and lipolvtic bacteria at the level lower
than 100,000 CFU/ml. 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

= Department of Veterinarv Public Health. Facultv of Veterinary Science.
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unin

frudssnaumaiaiizaniuuduarauaneeiy ez andwanasiugde
srpznaIMIvuY Usinmmsivuy Qﬁmmﬁua:mmsﬁé’mﬂﬁ%ﬁj Wueu  (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) dwiulutszmalvafigndnhusnadiuusluhusgasyang 4%
VMNNENUBBIYTY (2534) wudwfwuuiﬂwaamwsﬂm%nmiﬂmﬁamwmnsawg%
Sy 3.4-4.2% ﬁwy:mul;ismﬁmuﬁ £.50-2.0% LLazﬁwqﬁmuﬁgwmﬁﬂ'ﬁ: e
11.66-13.54% WS (2537) MARDIY OTNSERAMIN 9 uilauamuihusduiiusing
Sutie 3.8-4.19% TWsdu 3-3.3% waemquunlissiuiue 6.9-8.3% Use3§ (2533)

L r=3 c 1

FiINENITA I eIAUEIEATuMansUstgnd (2526) Na1TIv9AUsENAUYBY

G

)

v

Wundy Smdensys odnayd a.grer paewndan uay 2.3nnwan wuhiliuue
3.90-4.609% @NRAH 4.209% Syweduazanr (2530) wuhusiimshmbheiiade
apaiuue Wsdu wialos smuunlismdumenszamusiame Giiide 327+
0.12-5.8320.11 (Aundslunduiingismae-SD-Auadlundugige:SD), 3.02+
(.21-5.4420, 4.0120.40-4.74:0.04, 7.96-0.06-8,89+C.05, 12.0420.02-12.54%
0.1 MUY

salsrasdasmonul oasfineiaiddsznavddnfa fuue Tsdu uialaa
sgunslinuiuue  warsauusissae luhusfunnduanuadn SmIenwy

WazELNBNINKEN Auiadsys duluuvavdsdlaunnaidyreslssine

“aquaﬁ%m'ﬁé'ﬂ
MDY IINANEY

dufudatahumdunnvhiulousdchuanuasde (114 @ag) uazdine
WINWAD (102 GI10EN) IWHINLHDLATIBY 2536 (NNINGIAN 2537 Frathamamae
dudradadorfusudrsdtlusanudatauninuazsairingzennunladu
(N309FnF uasan. 2589) manmasue Wity uialed oouunlisuiuug
wassimnuunavae avlesldietes Milko-Scan 133B (Foss Electric.

Denmark) tasnsnuidutasigud
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Wan15Ie _
NN 1 wdasUSunaesnuslutunduwuiiundy 98.1% HUSuIw

uuegenh 3.2% dwlvg 34.3% wlvTnaiume 4.4-5% leguSnalatiuwe
Fiwuiaan >2.0-7.5%

aef 2 waeeUSuamaslusauluthunduwui 24.6% HUsnalusey
fnT 3,20 dwlval (33.3%) AediUdiulusu >3.2-3.4% TagU3analusausiny
WUAININ >2.5-4.2%

a197 3 LLamﬂ%mmLfﬁﬂTma’luﬁmu&uﬁvazﬁqédulmj (41.29%) HUS
uanlog s4.4-4.80 lagUsunaudalagasiisinn »>3.5-5%%

M5 4 LLamﬂ%mmﬁwqﬁwuulﬁsmﬂumaluﬁmuau WU UG UL
32.4% SienanT 5.5% dlng (34.59%) wduhinasmnunlisuiuue »8.5-5.75
ToouSinnfiwuagszuing »7.75--9.75%

MW 5 LLamU%mmsmﬁgmmmﬁwuﬂ lagwuaiie »11.0-16.5% lag
FI9E19 11.6% azdenenin 125 dwlng (250 T >13.5-14% Tagusan
mnwanduing (28.4%) A1 >13-13.5% Ltanivmuam“iwuaaTz-«éduMnj (35.19%)

AP >13.5-14%

a L4
PRREY
NNMSANBIATITNUII TN BNNUNAUNNNINMAN AT UUBFINTY - 4%

P 82.3% LUSAUNINAT 3.29% U 67.7% LUAALAININAT 4.4% WU 72.5%
SWQquu“l;jsmﬁmuﬂmnniw 8.5% I 59.79% zm:swqﬁmuﬁwummnndw 12.5%
SN 80.5% dhundunnruadlwiliuugnnn 4% S 92,19 Tsiy
WINNTY 3.2% U 82.4% LAALATNINNT 4.4% TUIU 89.4% mqugwu:ﬂu'sm
AUULINNNT 8.5% I 74.5% LLa:mqémuﬁgmmmnniﬁ 12.5% U 95.6%
Faugeehanusznauidyranihuimanhusmnuuadnagan IuNINIIAMEn
danFauiisuiunenuluadowunuSinueesiuue ssiidginh 4% wu ey
ADAUNG (2537) GNEWIE UATONMST (2537) ASINW (2538) Tauniiasalulsemelng
dulwajeniiuiug Toaalay Lampert (1975b) IdsumnasdUsznavzaniuuainla
wiug Taaalar hasdsznoude 1 suwe Wiy udelas swuuslisamiuue
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-t a o v a d 4 . v w
TR 1 USnaiuwe lnnusduiivannshiulausazgudnnnusainamnnman Jania

aszu3 wazavavuaslw Javianayi Tud 2536-2537

Source
; >2-3 > 3-3.2 >3.2-3.6 > 3.6-4 > 4-4.4 > 4.4-5 >5-6 >6-7.5°
(No sample)

Muaklek (102)
% Frequency 1.0 2.0 1.0 13.7 19.6 35.3 26.4 1.0

% Acc. freq.”” ) 3.0 10 17.7 37.3 72.6 9.0 100

Nongpo (114)

% Frequency 0 0 0 7.9 5.3 33.3 39.5 14.0

% Acc. freq. 0 0 0 7.9 1.3.2 16.5 86.0 100
Total (216)

% Frequency 0.5 0.9 0.5 10.6 12.0 34.3 33.3 7.9

% Acc. freq. 0.5 | 1.9 12,5 24.5 58.8 92.1 100

¢ Percentage

** % Accumulative  frequency

-t o - H n ooa < - v . < o "
AN 2 TJSN’lmTlth .hlu']UIJﬂU'ﬂlﬂU?nﬂYhiuTﬂu)Jlla'&ﬂufﬁ’l“u']uuE)']Lﬂal‘nﬂl“aﬂ JWHA

aszys uazemuanuslw Jandesisus Tull 2536-2537

Source ) | . .
» 2.5=<0R 2. 2480 >3-3.2 > 3.2-3.4 »>3.4-36 > 3.6-3.8 >3.8-4 >4-4.2

(No sample)

Muaklek (102)
% Frequency 3.9 13.7 14.7 28.4 29.4 7.9 1.0 1.0

% Acc. Ireq.”” 3.9 17.6 32.3 60.7 90.1 98.0 39.0 100

Nongpo (114)
0 Frequency 0 3.5 14.1 37.7 26.3 11.4 2.6 4.4

% Acc. freq. 0 3.5 17.6 55.3 81.6 93.0 95.6 100

Total (216)
% Frequency 1.9 8.3 14.4 13.3 27.8 9.7 1.9 2.7

% Acc. freq. 1.9 10.2 21.6 57.9 85.7 95.4 97.3 100

* Percentage

* % Accumulative trequency
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o o v a o d P . H . 4 & e
ATTNN 3 U%u‘lmuﬁﬂtmﬁ .luu'luuﬂuﬂlﬂuq'lansuiﬁuuua?.ﬂuﬂﬂuu']uuinmau'lf“'"aﬂ WNIIa

dszu3 wazauanuaslw Fwdasayd il 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 £.9 20.6 39.2 30.4 2.9

% Acc. freq.”* 0 5.9 27.3 66.7 97.1 100
Nongpo (114)

% Frequency 1.8 i.8 7.0 13.0 57.7 8.7

% AccC. freg. 1.8 oy 10.6 53.6 31.3 100
Total (216)

% Frequency 0.9 4.2 13.4 11.2 34.3 £.0

% Acc. freq. 0.9 18.5 59.7 34.0 20

* Percentave

** 5 Accumulatine freguency

@I 4 Uhinasanunbisines lunusduiduannvhsulauueazaugnununuing

Mnamnman Jawieaseys wasimuanuasln Jawiansys 1l 2536-2537

** % Accumulative frequency

Source 1
>7.75-8 > 8-8.25 £.13-85 -8.5-8.75 -8.73-3 »9-3.25 -9.25-9.5 >9.5-2.75"
(No sampie)
Muaklek (102)
% Frequency 5.9 11.8 21.8 28.4 21.6 7.8 1.9 0
% Acc. treq."* 6.9 18.3 10.3 68.7 90.2 ag.1 100 100
Nongpo (114)
% Frequency 0.9 3.5 21.1 39.5 175 10.5 1.4 2.6
% Acc. freq. 0.9 4.4 25.5 65.0 82.5 93.0 97.4 100
Total (216)
% Frequency 3.7 7.4 21.3 34.3 19.4 9.3 3:2 1.4
% Acc. freq. 3.7 11.1 32.4 66.7 86.1 95.4 98.6 100
* Percentage
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' < " 5 S - ¥ .
My 5 UBinasanuemvias  hnnuduiiivnnmulausuasgudsnnuuasing
WNan Wniaaszyi wazeuanuanlw Savdanzys Tull 2536-2537

Source
>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"

(No sample)

Muaklek (102)
% Frequency 2.9 2.9 13.7 19.6 28.4 13.7 9.8 3.8 0

% Acc. freg.** 2.9 5.8 19.5 39.1 67.5 81.2 91.0 39.8 100
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% Acc. freg. 0 0.9 % a4 18.4 29.8 54.9 78.1 33.9
Total (216)
% Frequency 1.4 1.9 8.3 15.7 19.4 250 1.6 12.5 3.2
% Acc. freq. 1.4 33 1.6 253 7.7 Ay 84.3 36.3 100
" Percentage

© % Accumuliative  trequency
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Fat Protein Lactoses Total Solids and
Solids not Fat in Raw Cow Milk

Kriengsag Saitanu*
Rungtip Chuanchuen*
Suphachai Nuanuansuwan*
Chailai Koowatananukul*

Valasinee Rugkhaw*

Abstract ‘ _

Two hundreds and sixteen \:amp[cs of raw. cow milk were analysed for
major milk components using Milko Scan 133B. [t was fourd that 98.1.
95.5, 81.5, 88.4 .and 67.6% of ~amples tested contained fat. prote:n. laqtose.
total solids and solids not fat -3.6. »3.2, >4.4, >12:3 and »8.3%. respecuvely.
The majority of the milk samples from Nongpo area contained fat protein.

lactose, total solids and solids not fat higher than those from Muaklek area.

Key words : Raw cow milk, protein, total solids. solids not fat

* Department of Veterinary Public Health, Faculty of Veterinary Science.
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Detection of Subclinical Mastitis by Testing Farm Milk.
Kriengsag ’,Saitanul, Rungtip Chuanchuen®
Supachai Nuanualsuwan’ , and Chailai Koowatananukul®

'Department of Microbiology and * Department of Veterinary
Public Health, Faculty of Veterinary Science,
Chulalongkorn University, Bangkok 10330, Thailand.

SUMMARY

Two hundreds and twenty three samples of 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 test
(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 which indicatzd 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 mastitis in Thailand (Leesirikul et al.,
1994 ; Sangsuwan et al., 1995). All of the data were based on the isolation of
S. aureus or other mastitis pathogens from individual method 1s 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 aftemoon milk. Milk samples were kept in ice and were
analysed within 20 hr.

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

Appropriated dilution of sample were spreaded on Baird-Parker agar and
incubated at 37°C 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 unit/ml 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 formation. The results were
reported as O for negative and +1, +Z and +3 weak, distinct and strong positive,
respectively.

RESULTS

Table 1 shows the rates and levels of CPS. Totally, 52.9% of samples
were positive. The population of CPS was varies from 1 to > 10,000 colony
forming unit (CFU)/ml and the majority, 18.4%, had CPS < 190 CFU 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 Muaklek
(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 both methods. Forty-eight samples were CMT positivelCPS negative
while 22 samples were CPS positive but CMT negative. Bk

The results obtained by both methods indicated that 175 (78.5%) samples of
223 samples tested were abnormal.
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Table 1 The enumeration of coagulase positive Staphylococcus aureus in
223 raw milk samples collected from farm :i'k at Ampoe Muaklek
and Nongpo District.

Source Positive | 1-100* >100 [>500  [>1,500 [>10,000

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

Muaklek (93) 53(575“* 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) | 38(17) | 23(10.3)| 17(7.6) | 4(1.8)
* CFU/ml.
**  No. sample (Percentage)

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

Source (No.sample)  Neganve Positive

. L 2 3 | Total
Muaklek (93) 21(22.6)* | 22(23.7) |34(36.6) | 16(17.2) | 72(77.4)
Nongpo (130) 56(43.1) 27(20.8) | 24(18.5) | 23(17.7) | 74(56.9)

Tatal (223) |77(34.5) 49(22) | 58(26) 39(17.5) | 146(65.5)

%

1=

Number of sample (Percentage)

Weak positive,

2 = Distinct positive,

3 = Strong positive

The correlation of coagulase positive Staphylococcus atreus and

Table 3 :
California mastitis test on 223 milk samples.
S .
CMT Positive Negative
Positive 105 (47.1)* 48 (21.5)
Negative 22 (9.9) 48 (21.5)
CPS Coagulase postive Staphylococcus aureus
CMT = California mastitis test
* = No. samples (Percentage)

4 9260271% D
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DISCUSSION '
It is worth to note that 118 (52.9%) out of 223 tested sample of the

farm milk were CPS positive. Staphyococcus aureus was commonly found in
mastitis cow in Thailand, 15.1% in the North and 29.3% in Khonkan

Province (Leesirikul et al., 1994 ; Suvanprapa, 1994). Results of the previous
surveys in Japan (Shinagowa et al 1988) 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 posmve 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 Thirapatsakun et al (1986), who reported
that the majority of dairy farms 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 mastiis.

The culture of raw milk for detection of CPS and performing CMT were
highly sensitive methods to detect abnormal and mastitis miik (Pearsen
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 of farm milk were useful procedures for
screcnrr g the subclinical mastits in the herd.
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NUTRITION COMPOSITION OF RAVW, PASTEURIZED, ULTRA HIGH
TEMPERATURE AND STERILIZED MILK
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Chailai Koowatananukul” and Valasinee Rugkhaw?

'Department of Microbiology *Department of Veterinary Public Health,
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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 determined solids,
calcium,. and 18 amino acids. Vitamins A, B,, B,, Bs and folic acid, in raw miik
were higher than the heated fresh milk products. The concentration of the vitamins
in 100 ml of raw milk were 45.13, 50.75, 0.24, 56.13 and 5 pg, respectively.

Keywords : Cow milk, nutrnitive value, pasteurized milk, ultra hight temperature
miik, 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, eg. geneticaily
difference of dairy cow, feed, milk yield, season and duration of gquantity of milk
(1,2,3). Dairy product preparations, particularly, heat treatment of milk was found
to effect its nutridonal 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 supermarkets in Bangkok. Ultra high temperature fresh milk
(UHT-M) and stenlized fresh milk (SM) were supplied by the producers.
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Milk components and nutritional values analysis
Milk components, fat, proteins, lactose, total solids and solids not fat
were determined 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 B,, B,, B¢ 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, B;, B, Bs and folid acid were ranked from raw milk, PM,
UHT-M and SM, respectively. The milk 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 mifk was about 105 mg/100
ml milk lower than whole milk in Europ, 120 mg/100 ml , 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, By, B,, Bs 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 following 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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Table 1 Milk components, calcium and vitaniins content in raw, pasteurized, UHT

and stenilized milk,

Composition Raw milk® Pasteurized fresh | UHT fresh Sterilized fresh
(per 100 ml) milk” milk milk
Milk components %"
Fat 4.4 +0.3* 42, 4.0 43 +0.1 3.9, 3.9
Protein 33 +02 3.2, 33 3.35+0.1 3.3, 3.4
Lactose 46 +0.2 4.5, 4.6 45 +02 4.6, 4.8
Solid not fat 85 +03 8.3, 8.6 8.7 +0.1 8.8, 8.5
Total solids 13.1 +02 13, 12.8 13 +02 12.7, 12.4
Mineral and Vitaminse
Calcium (mg) 105.67 + 6.03 | 104.8, 104.3 105.65 +2.15 | 111.20, 105.59
- Vitamin A (ug) 45.13 + 2.45 36.8, 35.8 32.1 + 32 375, 25.3
- Vitamin B, (ug) 50.75 + 445 = 485 + 45 O
- Vitamin B; (mg) 024 + 0.04 467‘0’ L 0.22 +0.01 . 32.0
- Vitamin Bs(ug) | 5613 + 633 | 020 016 39 - 53 | 027,026
- Folic acid (1a) s 47.0, 43.10 2674117 | 357,350
3.4, 4.6 2.3, 2.6

* Mean + SD

o One sample

L Based on 10,2,3 and 2 samples of raw, pasteurized, UHT and

sterilzed fresh milk, respectively.
o Based on 3, 2, 3 and 2 samples of raw, pasteurized, UHT and

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

Amino acid Raw milk Pasteurized milk | UHT muilk Sterized milk
(10 samples) (4 samples) | (3 samples)* | (2 samples)*
Aspatic acid 2.20 £0.21** 2.22+0.09 2.31+£0.07 2.36, 2.36
Threonine 1.27+0.12 1.27 £0.05 1.32 +0.04 1.36, 1.37
Serine 1.65 +0.55 1.65 +0.06 1.73 £ 0.05 1.73, 1.75
Glutamic acid | 6.12 +0.55 6.15+028 | 6.42+0.15 | 6.53,6.57
Proline 2.74 +0.24 2.73+£0.08 2.98 +0.13 2.97,2.98
Glycine 0.56 +0.05 0.57 +0.04 0.58 £0.01 0.59, 0.60
Alanine 0.94 +0.09 .94 +0.06 0.99 +0.05 1.03, 1.03
Valine 1.67 +0.17 1.71 £ 0.08 1.75 +0.07 1.77,1.82
Cysteine 0.42 +0.05 0.48 +£0.04 0.45+0.05 0.38, 0.48
Methionine 0.75 £ 0.07 0.76 £ 0.02 0.79 +0.03 0.82, 0.82
Iso-leucine 1.33+0.14 1.38 +0.05 1.38 +0.08 1.35,1.43
Leucine 2.76 £0.27 21T 0k 2.86 +0.12 2.91,3.01
Tyrosine 1.32+0.13 1.30 £ 0.05 1.38 +£0.03 1.45,1.42
Phenylalanine 1.53+0.14 Ld=U.12 1.59 +0.08 1.68, 1.63
Lysine 2.29+0.22 2.30+0.08 2.38 +0.09 2.21,2.27
Histidine 0.75 +0.09 0.78+0.04 | 0.80+0.01 | 0.99,0.80
Arginine 1.03 +0.14 1.09+0.18 | 1.06 +0.55 | 1.09,1.06
Triptophan 0.50 +£0.05 0.53 +£0.05 0.55 +0.01 0.61, 0.54

*  Analysed at 15 days after processed.
** Mean + SD. (mg/g)
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The component of Pasteurized Fresh Milk
and Pasteurized Flavored Milk
Kriengsag Saitanu', Chailai Koowatananukul’, Valasinee Ru kha:’
and Waree Sujjaphunroj’

'Department of Microbiology and ’Department of Veteﬁnary 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), 21(23), 106(13), and 15(20) of pasteurized
sweetened flavored milk, pasteurized chocolate flavored milk, pasteurized strawberry
flavored milk and pasteurized coffee flavored miik, respectively, centained fat lower than
3.2%. The results indicated that most of PFM was made trom fresh whoie milk while the
majority of pasteurized flavored milk made from skimmed miik.

Keywords : Nutrient, pasteurized mitk, flavored milk.

INTRODUCTION

Report on the nutritive composition of pasteurized fluid miik 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 8.3%, respectively (1),
and pasteurized flavored mitk 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,
manufactured by 13 processors were pasteurized fresh milk (PFM) (64 samples of 46
lots), pasteurized sweetned flavored miik (S-PFM) (53 samples of 38 lots), pasteurized
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chocolate flavored milk (C-PFM) (38 samples of 31 lots), pasteurized strawberry flavored
milk (Si-PEM) (26 samples of 22 lots) and pasteurized cofice iavored milk (C-PFM)
(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 ther .  nutrient composition . of the
pasteurized milk samples. Samples were categorized into 2 grades. Grade 1 was
designed for sample which fat content 23.2% 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 PFM, 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 ievel.

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 of PFM 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 milk and pasteurized flavored milk.

Type of No. Grade® | No.sample Nutrient (%)®
Pasteurized milk* Producer (No.lot) Fat Protein Lactose ¥ Total solids Solids not far
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+0.10 3.20+ 0.30 4.59 + 051 11.52+ 0.74 8.50 + 0.81
Average 64(45) 3.87+ 0.64 331+ 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 (1) 2.894 0.15 3.26 + 0.21 8.73+ 0.36 15.57 + 0.59 12.69+ 0.57
Average 53 (37) 3.49 + 0.60 3.27+ 019 8.29+ 1.55 15.75+ 1.36 12.26+ 1.55
Ch-PFM 7 | 15(11) 3.44 +0.01 3.34+0.18 9.38+ 0.41 16.86 +1.25 13.42+1.23
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 1 13(12) 3.7710.18 3.18+ 0.56 9.89 +1.31 17.51 + 2.07 13.74 + 1.89
2 13 (10) 2.78 +0.38 3.31 +0.25 9.26+ (.83 16.06 + 0.55 13.28 + 0.91
Average 26 (22) 3.11 10.59 327 +0.32 947+ 0.93 16.54 + 1.27 1343+ 1.13
C-PFM 4 1 4(3) 3.28 + 0.02 3.26+ 0.10 9,96 + 2.00 17.19 + 0.23 13.92+ 0,23
2 20(15) 2.67 + 0,12 3.07+020 1003 +0.36 1671+ 1.09 14.024+0.97
Average 24 (18) 2.82+0.32 3.28 +0..6 10.02+0.63 16.83+0.92 14.00+0.79

X PFM, Pasteurized fresh milk, S-PFM, Pasteurized sweetened flavored milk, Ch-PFM, Pasteurized chocolate milk
ST-PFM, Pasteurized strawberry milk, C-PFM, Pasteurized cotlee flavored milk

* @

Average + SD% , W 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.

Ly
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NUTRIENT COMPOSITION OF THE FIVE TYPES OF UHT MILK IN THAILAND

Kriengsag Saitanu', Chailai Koowatananukul’, Valasinee Rugkhaw’
and Varee Satchapanrot'

'Department of Microbiology and “Department of Veterinary Public ilcalth,
Faculty of Veterinary Science, Chulalongkorn University, Henri Dunant Rd.,
Bangkok 10330, Thailand. '

SUMMARY :

A total of 437 lots of 5 different ultra-high temperature (UHT) 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
(UHT-Fm) (132 lots), UHT sweetened flavored milk (UHT-Sw) (88), UHT chocholate
flavored milk (UHT-Ch) (128),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 labelled on the carten 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 grade 2 contained fat lower than 3.2%. All of the tested lots
of UHT-Fm were in grade 1. Of the 88 lots of UHT-Sw, 52 lots were in grade 1 and
36 lots were in grade 2. Twenty one lots of UHT-Ch were in grade 1 and 107 lots were
in grade 2. For UHT-St, eight iots 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 the majority 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

INTRODUCTION :

Ultra-high-temperature (UHT) milk means that the milk has been
thermally processed at or above 133°C for at least ! second. In Thailard, UHT 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, UHT fresh milk and UHT 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
UHT fluid milk was published (4).

The purpose of this report is to evaluate the nutrient composttion of the
UHT milk products in Thailand.
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MATERIALS AND MY THODS :

During February through December 1994, 437 lots of 5 different types of
UHT 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), 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 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 flovored 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 ameng them (Data not shown). Theretfore, on the
latter experimants, we tested only 1 carton as the representative of the lot.

RESULTS :

The components of UHT-Fm, UHT-Sw, UHT-Ch, UET-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 miik (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 UHT-Fm and most of UHT-Sw (62 lots) were grade 1 while the
majority of UHT-Ch (107), UHT-St (21) and UHT-Co (7) were grade 2. Protein content
was slightly varied from the higaest, 3.48+0.05%, (average+standard deviation) in UHT-
Sw, to the lowest, 3.12+0.11% in UHT-Co.

DISCUSSION :

UHT 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 UHT-Fm and most UHT-Sw contained fat higher than the
standard. Contradictory to UHT-Ch, UHT-St and UHT-Co, fat content was less than
3.2%. The protein content of various UHT milk in the present study was almost the
same as the whole milk with natural fat content and chocolate or strawberry milk made
from whole milk from European countries (5). However, it is worth to nete 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
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Table 1 Nutrient composition of UHT-fresh milk.

Nutrient (%)**
Produ- Carton Grade* No.lot
cer (mD Fat Protein Lactose Total Solids Solids not fat
A 250 9 3.62 +0.10 3.27 +0.10 4.62 +0.10 12.21 £ 0.21 8.58 +0.17
200 18 3.65: 0.15 3.31+0.09 4.59 +0.10 12.24 +0.17 8.61 + 0.14
B 250 1 17 3.87 +0.24 3.34 + 0.06 4.66 +0.14 12.58 + 0.23 8.71 +0.19
200 | 12 3.94+0.18 3.36 + 0.04 4.72 +0.09 12.72 + 0.17 8.78 +0.13
C 250 1 8 4.31+0.28 3.27 +0.08 4.48 +0.10 12.77 £ 0.27 8.20 +0.70
200 1 7 4.16 1 0,18 3.30 + 0.07 4.54 +0.08 12.72 + 0.25 8.55 +0.16
D 250 1 13 4.07 -+ 0.50 3.47 +0.06 4.84 +0.07 13.09 + 0.45 9.01 +0.12
200 1 14 4.18 + 0.44 3.46 't 0.08 4.85 +0.13 13.19 + 0.53 9.01 +0.21
E 250 1 11 3.85+0.06 3.36 +0.05 4.64 +0.06 12.55 +0.10 8.70 +0.08
F 250 1 9 4.19 +0.12 3.27 +0.03 4.46 +0.03 12.63 + 0.11 8.44 + 0,05
G 250 1 16 3.94 +0.21 3.47 +0.04 4.72 +0.04 12.84 +0.21 8.89 +0.06
Total 250 1 83 3.96 + 0.33 3.36 + 0.10 4.65 + 0.14 12.69 + 0.35 8.70 + 0.34
(3.43 -5.10) (3.07 - 3.63) (4.36 - 5.00) (11.71 - 13.99) (6.41 - 0.22)
200 1 49 3.92 +0.34 3.36 +0.10 4,68 +0.15 12.66 + 0.48 . 8.74 +0.23
(3.36 -5.11) (3.14 - 3.59) (4.42-5.06) (11.83 - 14.29) (8.31 - 9.35)
LS | = Fat content >3.2% Ax Average + Standard deviation

Number in alphabet indicated minimum level to maximum level.

2s
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Table 2 Nutrient Composition of UHT-sweeten flavoured milk.

Produ- Carton Grade* No.lot Nutrient (%)**
cer (ml) : Fat Pretein Total sugars Total Solids Solids not fat
A 250 1 8 3.49 +0.10 3.28 +0.08 8.25+0.10 15.73 + 0.18 12.34 +0.24
200 1 28 3.53+0.13 3.25 +0.08 8.31 +0.16 15.78 + 0.18 12.24 +0.15
B 250 1 17 3.49 +0.10 3.41+0.07 8.50 +0.19 16.11 +0.24 12.62 +0.25
200 1 20 3.50 +0.16 3.40 £+ 0.05 8.49 +0.16 16.09 +0.26 12.59 +0.18
2 1 3.22 3.42 847 15.81 12.59
C 250 1 7 3.52+0.12 3.22 +0.06 8.49 +0.18° 15.93 + 0.30 12.40 + 0.24
200 1 8 3.52+0.10 3.20 +0.08 8.55+0.10 15.98 +0.21 12.45 +0.17
D 250 1 9 4.01 +0.51 3.40 +0.06 8.57 +0.20 16.75 + 0.51 12.68 + 0.24
2 5 2.87+0.15 3.50 +0.08 8.55 +0.08 15.62 +0.29 12.75 +0.15
200 1 14 3.89 +0.48 3.42+0.08 8.56 +0.19 16.58 +0.48 12,68 +0.24
2 10 2.70 +0.10 3.49 +0.05 8.59 +0.13 15.56 +0.25 12.78 +0.16
E 250 1 6 3.31+0.04 3.02 +0.16 9.03 +0.18 16.11 +0.05 12.79 +0.07
2 7 3.01 +0.17 3.25 + 0.06 9.08 +0.19 16.05 +0.23 13.04 +0.11
200 1 2 3.37 , 0.02 3.16 , 0.01 8.87 , 0.01 16.11 , 0.03 1273 , 0
F 250 2 6 3.10 £ 0.02 3.13+0.16 9.15 +0.09 16.08 + 0.16 12.98 + 0.13
G 250 1 3 3.75 + 0.02 3.41+0.02 8.76 + 0.04 16.63 +0.04 12.88 +0.02
2 7 2.99 +0.04 3.30 +0.05 8.21 +0.21 15.21 +0.28 12.22 +0.25
Total 250 1 40 3.59 +0.33 3.32+0.15 8.55+0.28 16.17 + 0.44 12.59 +0.27
(3.27 - 4.67) (2.83 - 3.59) (8.05 - 9.30) (15.47 - 17.49) (11.98 - 13.16)
2 25 3.00 +0.21 3.28 +0.15 8.75 + 0.42 15.74 + 0.44 12,74 + 0,38
(2.61-3.10) (299 -3.62) (8.09 - 9.34) (15.05 - 16.40) (12.05 - 13.27)
200 1 12 3.59 4 0.28 3.31 +0.11 8.45 1 0.20 16.05+0.41 12.46 + 0.26
(3.03 - 4.69) 3.11 - 3.56) (8.06 - 9.09) (15.31-17.27) (11.96 - 13.82)
2 11 2.82 +0.10 3.48 +0.05 8.57+0.13 15.58 +0.25 12.76 + 0.16
(2.58 - 3.10) 342-3561 (8.43 - 8.77) (15.20 - 15.88) (12.58 - 12.99)
ol | = 2 = Fat conteat <3.2% A% Average + Standard deviation

= [at content 23.2%
et in 2iphabet indicated minimun:

level to maximum level,

€S
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Table 3 Nutrint components of UHT-COCOA milk.

T Produ- Carton Grade* No.lot Nutrient (%)** )
cer (ml) ~ Fat Protein Total sugars Total Solids Solids not fat
A 250 1 1 3.29 3.30 10.69 17.97 14.69

2 8 3.10 £ 0.04 3.33+0.12 10.53 + 0.12 17.73 + 0.05 14.57 +0.17

200 1 9 3.31 +0.06 3.24 +0.11 10.57 + 0.18 17.60 + 0.68 14.29 - 06.70

2 9 3.01+0.11 3.32 +0.05 10.63 + 0.24 17.76 + 0.16 14.65 +0.24

B 250 2 9 3.04 +0.10 3.27 + 0.06 10.97 + 0.21 17.98 + 0.28 14.95 +0.27
200 2 21 2.85+0.05 3.23 + 0.06 11.03 + 0.16 17.97 + 0.20 14.96 +0.19
C 250 2 2 239 ,2.01 355 2335 10.61 , 10.68 17.05,17.00 14.66 , 14.80
200 2 9 2,47 +0.21 3.30 + 0.06 10.54 +0.11 17.02 + 0.26 14.54 +0.16

D 250 1 4 4.16 + 0,35 3.40 +0.06 10.18 + 0.08 18.45 + 0.33 14.28 +0.02
2 11 2.58 +0.21 3.60 + 0.06 10.14 +0.19 17.03 + 0.40 14.45 +0.24

200 1 4 3.67 +0.57 3.50 + 0.04 9.92 + 035 17.90 + 0.68 14.23 +0.21

2 6 2.94 1 0.20 3.54 +0.05 10.04 1+ 0.13 17.23 + 0.28 14,28 +0.18

E 250 2 12 2.87 + 0.05 3.28 +0.12 10.84 +0.20 17.69 + 0.29 14.82 +0.27
200 2 2 258 , 2.79 35557 3512 10.88 , 10.56 17.90 ,17.2 15.13,15.10

F 250 2 11 2.69 +0.09 3.34 +0.06 9.84 +0.22 16.57 + 0.29 13.88 +0.25
G 250 1 3 3.56 +0.20 3.55+0.20 11.13 +0.19 18.94 + 0.21 1538 - 0.39
2 7 2.67 +0.20 331 +0.25 10.63 +0.62 17.31 + 0.76 14.67 - 0.62

Total 250 1 8 3.83+0.44 3.44 +0.15 10.60 +0.45 18.57 + 0.42 - 1474 - 0.56

(3.29-4.59) (3.27-3.712) (10.05 - 11.28) (17.91 - 19.20) (14.25- 70)

2 60 2.81+0.20 13361 0.17 10.48 +0.49 17.35 + 0.61 14.50 - 0.47

(1.96 - 3.10) (2.74 -3.71) (9.47 - 11.29) (16.14 - 18.62) (13.54 - 15.41)

200 1 13 3421 0.36 3.32:+0.15 10.37 +0.38 17.70 + 0.70 14.27 + 0.60

(3.25-4.67) (3.02 - 3.58) (9.31 -10.97) (15.70 - 19.62) (12.36 - 14.85)

2 47 2974 0.11 3.32+0.13 10.76 +0.39 17.76 + 0.36 14.78 + 0.32

(2,38 - 3.10) 3.11-3.63) (V.91 - 11.44) (16.66 - 18.44) (14.08 - 15.49)

*1: Fal content 23.2%
Number in alphabet indicated minimal level to maximum level,

2 = Fal content <3.2%

** Average 1 Standard deviation
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Table 4 Nutrient Composition

of UHT-strawberry flavoured milk.

Nutrient (%)**

Produ- | Carton | Grade | No.lot
cer (ml) A Fat Protein Total sugars Total Solids Solids not fat
A 250 2 2 2.09, 0.09 3.07, 0.03 10.21, 0.19 16.08 , 0.31 13.99, 0.22
200 2 8 1.96 +0.11 3.00 +0.09 10.46 + 0.13 16.13 + 0.15 14.16 + 0.16
B 250 2 7 2.94 +0.08 3.19 +0.02 10.57 + 0.21 17.40 +0.16 14.76 + 0.20
D 250 1 6 3.99 i’0.53 3.34 +£0.10 9.1 +0.18 17.96 + 0.59 13.96 +0.21
2 9 2.45+0.26 3.44 £ 0.07 9.42 +0.10 16.52 +0.27 14.06 + 0.10
200 2 4 2.42+0.33 3.39 + 0.01 9.86 +0.05 16.37 +0.35 13.96 + 0.06
E 250 2 14 2.70 +0.11 3.15+0.18 9.98 + 0.19 16.54 + 0.36 13.83 +0.30
F 250 1 2 2.79 , 0.01 273 , 0.01 6.58 , 0.01 12.68 , 0.03 9.89 , 0.02
2 16 3.06 +0.03 3.04 +0.05 9.27 +0.14 16.13 +0.14 13.03 +0.29
Total 250 1 8 3.8940.50 3.2540.19 9.63 +0.51 17.47 +0.98 13.58 + 0.68
(3.33-4.77) (2.95 -3.50) (8.78 - 10.24) (15.99 - 19.02) (1242 - 14.25)
2 48 2.64 +0.28 3.23+0.18 10,41 +0.31 16.69 +0.49 14.04 + 0.33
(2.00 - 3.05) (2.74 - 3.60) (9.70 - 10.94) (15.77 - 17.67) (13.27 - 14.82)
200 2 12 2.11+0.30 3.13+0.19 10.26 +6.30 16.21 +0.26 14.09 +0.17
(1.78 - 3.00) (2.85-3.41) (9.80 - 10.61) (15.82 - 16.99) (13.88 - 14.35)
*1 = Fat content 23.2% 2 Fat content <3.2% ** Average + Standard deviation

Number in alphabet indicated minimum level to maximum level.
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Table 5 Nutrient Composition of UH'1-Coffee flavoured m

ilk.

Nutrient (%)**
Prod | Carton | Grade | No.lot
u- (ml) * Fat Protein Total sugars Total Solids Solids not fat
cer
B 250 1 2 3.42, 3.01 3.01,3.24 10.74, 10.9 18.09, 18.12 14.62, 14.67
. 2 8 294+0.15 | 3.17+0.08 11.02 +0.29 17.84 + 0.30 14.90 + 0.31
D 250 2 11 1.85+0.19 | 3.62+0.12 10.69 + 0.18 16.89 + 0.37 15.03 +0.26
Total 250 1 2 3.42,3.51 3.3.01, 3.24 10.74, 10.92 18.09, 18.62 14.62, 14.67
2 19 2.31 +0.56 3.43 +0.24 10.83 +0.28 17.29 +0.58 14.98 + 0.29
(1.58 -3.08) | (3.05 - 3.80) (10.46 - 11.36) | (16.28 - 18.25) (14.31 - 15.45)
*1 = Fat content 23.2% 2 = Fat content <3.2% ** Average + Standard deviation

Number in alphabet indicated minimum level to maximum level.

9S
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the majority (67.59%) contﬂ‘ned fat 4.6%. Judging from the fat content, the results
indicated that all of thc UIll-I'm and the majority of UHT-Sw were madc from fresh
milk while most of the other UHT flavored milk were made from skimmed nrulk ThlS
may be indicated that the products were mislabelling.
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