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(Quality of Pasteurized Milk During Storage)
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Abstract

Pasteurized fresh milk with = 3.2 and 2 0.2 percents milk fat obtained from Dusit district milk processing
plant were used for quality evaluation. Milk samples in 250 milliliter size were filled in opaque polyethylene bags
and kept at 7 °C. Random samplings were made for total counts by Standard plate count and Pre-incubation count
methods. Lipolytic activity as well as milk acidity were determined. Total bacterial counts of both milk were 10°
CFU/ml (0 day) and this increased to 10’ CFU/ml and 10° CFU/ml (27 days) in full and low fat milk respectively.
Lipolytic activity of full-fat milk was higher than that of the low fat milk. Milk acidity was 0.14 percents, this
increased to 0.30 and 0.62 percents in full-fat and low fat milks (27 days), respectively. Sensory evaluation of milk
aged 0 to 21 days was conducted by 10 trained panelists that had been trained for 15 hours, and sensory score cards
of American Dairy Science Association (ADSA) were used. Storage time significantly affected the overall milk
flavor of both levels of milk fat (p<0.05). Plastic, chlorine, and chemical were common off-flavors detected in low
fat milk, while feed, oxidized (metal), and rancid were obviously detected in the full-fat milk during storage. Sensory

evaluation could be used as a keeping quality index for pasteurized milk in addition to microbial counts.



finh
4
unwimees lsdaalszaensznsaem
o o <) A w 4
sy piuf 267 (nA. 2545) lundasasia
[ ang ot Aﬂy Y 9 o =Y v a
Aunssuitausedenuieuiigangi lufu
100 °C Taeldgamgilidindr 63 °c umnslivies
31 30 w1l wiegamgi lidind 72 °cwuli
Hoond1 15 Wi rewhifiuasfigangdl 5 °C
Ao 1
n3eMIN
a do
msilsziiiuguawassuuwIaes lsdih
F4 a o .ﬂ’ a a d &
laTaeAamumsiesguoudeqdunid wie/mas
ﬂﬁﬁ?mmqmﬁ (Langeveld and Cuperus, 1980)
o o o . a o ¢
Yladeivuae1gn1siny (shelf life) YoIHAAN N
o o o o a Yy va a -4
dnflugdunisiaansaniylddlugaungivesd
-] a a
16U (Labuza, 1982; Muir, 1996) N31238YUBIYAUN
3¢ o a o d9 vad Y a a
Sdvaznunaadauy lugiudwalmnamanfou
] 3
wilasvessamauaznauve sy @y 138 ya
] Ed v
paumiln fu saienau lilazeta (Langeveld and
Cuperus, 1980) 33msdsziiuganmatugaunis
4 R Y
YOIULWIMIDT 154 uazuuwi suAuiiauadte
v W11 oA o (4 o (e ar ] ad
fiulidwdadaswdidsualvtumla 3nas
grudwmdulszifluguammeyiuni dvesuumie
A Ty -
e lsduazuundouny Taun msiudnugdum
b4
o o
36Vt (Total count) 130 Standard Plate Count
a d .
(SPC) (Houghtby et al., 1992) Inawa3u (Christen et
a o 3
al., 1992) uazQaun Samwzngu (Frank e al,
1 aada a
1992) drudTadenldlumstinuegmanunie
- Y .
AUMUMBNUINY (keeping quality) YOIUUWIE
o3 Isd laun Moseley Keeping Quality Test
(Custer and Knight, 1980; Smith ef al., 1982) UALIA
s1dalwSewranazaumiudr nienisia
UFnmnsaluiudaszsauiufaniy lipase activity
(Antonelli et al., 2002) YU Preliminary Incubation
@) ihidamaiiaildlssiveguendaiusisy
fumsnageumalszamduda  flogiiudionls
msilszilivguammalssamdudalssneuny

a g o o
ﬂ’li‘ljsz!.ﬂluﬂ'lfalﬂ'l‘j!.ﬂ‘ﬂiﬂﬁ'ﬁlaﬂi‘ulW'lﬂm Bﬂiﬁ

9
PRGN (Byrne and Bisshop, 1989; Yu and Chang,
1996; Duyvesteyn et al., 2001) 30 l¥msnagen
matdszanduralumstsuendnuusvesnaunn
a A a o
3nAIienngaunitmwiz (Hayes et al, 2002)
n:y 4 o o P ~ 1
yanvindnud lvdufiuilasefianselinade
o g Y = S de A
aunmmanuvsshunld msfinindedifsliiag
da a o Py
dszaedazdssdfiugunwvesuumiaives Isd
3 Y o 1 Y d o a o
nioulviunazwssdluiuvainuinungangi
d o v
qiou (7 °c) Taemsnagsud sz mduia

LY a o
dszneufumsnageugumumuniuazydunss

2. Taquagitnsnanes
e Y = Qs v d
2.1 fhedhuasmandendileiaunanmiaee lsd
¥dredrsunaammes Isdaiianionly
ar ~ 1 s ‘é
U (2 3.5 %) uazyiiansog iy (2 0.2 %) &9
waalaglsenuulsidunluasuneqiianaen
nsfinet drsdwunaamimes lsdluniaussy
250 fidams Uss911Qe  polyethylene inaanion
yssyet1susaamaes lsd lunassvluvun
:’ d A& o ~ @
2.5x2x1 o wiowhudaiesnyigamglivesda
seeliiAy 4 °c luszndnmsvudandaies
Uguamsuy 1asIN1sAMEgATINNTTNINYAST
o/ E] Yy ¥
anniumaluTatinszeoundusgunisaIanse
118 lufuRedufinga théeteuuaammae lsd
d' Yo C - i 1 ' ‘& d'
N1asunIasEeugUA IR daetedIudun
EY =3 ¥ A a ' 2w
doun iedssiliugauninszvitemsnuinm

o o 4 =
szdanuguugll 71 °C

2.2 MINTTOUMAAN

2.2.1 3mnarluihy

143% Gerber method (Bradley et al., 1992)
TumsianzriSunalviuludedaunaania
walsd TaolinlansadanSa (o.w. 1.820-1.825)
qungll 15-21 °C 1l51nas 10 Niaddas asluvaen
nAdel (Butyrometer) Waudiedieliidniud nou

Y

qadiedrsuuwiaees lsaalelilnlava 1075
finddns guvglivesdieds hifiu 24 °C aeeda



i 4
v 3

stviuvasluvasanaaendng edlestums

Py

alffiTenguuseiunsa 1@ isoamyl alcohol 1
finfifns Aeuilagnvasamduss q sufuuign
devaunun feufigungivesnnenszandiasnia
60 °C vihmaea limsunvaiigunagd 60 °C w 4
wiil vimaenluvasTu water bath gaingil 60-63 °
¢ swszdvlviunnainavuvaea

222 amnudlunsa

aanuflunsavesdirndeuaammae
Tsdulsediuninms lamsdu (itratable acidity) Tag
linladaed1e 17.6 Tadans 14 Erenmeyer flask
na 100 fiaddns ndalnladaeindy dszana
s5-108addns udr/aessauasluvaaduiy
phenolphthalein 1 % 2 vign Aewi 1y lamsndu
msazaienasgiu lvdeulensen’lan 0.1 N au
9 @aumyeeu

manuiunsadszdiuleeldiiias pH
vesiedsuudamaeelsd dfuanasgiunsia
YBUASDI pH meter dwiiivesinasgiu pH 4.0

uag 7.0 AudIaU

2.3 M15ATINTRUMIAUNTH

2.3.1 Standard Plate Count Agar (SPC)
(Frank et al., 1992)

WIBuTITazAIeABg1AtATintaen
Fenndretrauaammaelsd TEAUMINB
mnsaudmsumsiguesgaunidluszdy 30-
300 Tn Tadi/au 1‘%"’;"1,! Standard plate count agar
ﬁm%"m?iyﬂm%auasﬁuﬁqmwgﬁ 321 °C uw 48
$alue

2.3.2 Preliminary Incubation Count (PI)
(White et al., 1992)

Widredauuaawiamelsd 1 ud
gamgli 21 °C 1y 18 42T Aswih llilszidivuna

Mwdaomadia SPC (a1 2.3.1)

\/—‘

2.3.3 Lipolytic Activity (Frank et al.,

1992)
9 a1 N [] A:‘ °

19 Spirit Blue agar AFIUMIAUTBUAZI
1ﬁﬁqm'ﬂ§ﬁ 50-60 °C 1A% 3% lipase reagent Y
o v Ya v w d'd
AuwaauIdedadung

AT BUAITASAIUAIBE1D0D19TEAY 1:10
fou lulilnensazane 0.1 HadaasasuuRminues
u i lddudigumgdl 3231 °c uw 4813 alus
TnTaiives lipolytic organisims 3inesoule uay/

n3e fiudusey q uazldlaladl

b [V Y]
2.4 MmanageugamweHlsyamaua
s A Vv £
fialdendnadeuaunIna1ulszain
¥ [
dudadiuan 10 au Mnnguineaeuiissdudinu
4 & a o o @ d
wuwieeslsd uazmse waasuaiuudlaiay
3-59u  fuadeurdtunisilndssifiuguamdu
sgamduiasaudsena 15 ¥y Taeld
o a 4 :‘
uunsEidiu (score card) YBIAINAWINMAIETATIN
HULYNTNIFoMSN (Bodyfelt er al, 1988)
a o [ oY
nagouilssliugunInaledlsuuaanIaees lad
At o @ P} . 9
Willogmainy 0 Ju 89 27 Tu wazldnzuuugu
2 2 Yo' 4
mnnau-5a Fauiluazuuusag 1 89 10 vazifen
fudnareuss szynau-sa Aaln@ (off flavor) u
wrvilszilivilodnageumiunsaasiadulddae
¥ v [} )
sz mduie eilmeufieTuenau-safnilng
Ty -4 ‘!9’
oaunuseiliuiine
NAUNIA (acid)
ey (bitter)
AAUUNAN (cooked)
NAULIMIAAT (feed)
NAUHIN (fermented)
NAU-58919 (flat)
navulantasu (foreign)
2 a o .
NAUNTSNEU/HKINDY (garlic/ onion)
nau luaa (lacks freshness)
AAUEY (malty)

naueend ladeeuas (oxidized — light)



nauesnd ladaasTans (oxidized — metal)
AAUAY (rancid)
sefiy (salty)

nau lalae1a (unclean)

2.5 MsMURUMsNaasInaznIsdIzianan
oo,
aon

A v

1aenlFUHUNISNAABY Completely
Randomized Design ﬁ1ﬁ§ﬂﬂ1iﬂi’mﬁﬂﬂﬂﬂ!mw
maunll waz 98un3d uay Randomized Complete
Block Design dsumsnageumussamduda

1lszaanamsatanlallsunsy SAS (1997)

= J
3. Han1sNAaIAazI5al
.4 d =~ 9 ar
uuaanIaans lsdviiandsuluduuay
wsog lududilFina vy 3.54¢0.00 uaz 026
[ o ar Ty a
0.05 ulesiFud awdidy USinalviuvesuuan
J 3 = 1 or
wiaees lsdisaesriinegluanasgiudeszyly
dsemensznsaisisugy (Rdufl 265 W
& a @ @
2545) FaszySunas luiuuy @huue) luuamdeu
o d w 1M s o o WG
luiu Ausfuue) i 3.2 nlesiSuavasimmin
wag luvuwseslufudaslidosndt 0.1 ud'lids
sd o E
3.2 WesiFudvesimiin
2 4 '
TdsAusuidussddsznoudr01dh
F
. . o ] '
buffering capacity Tuiiuy dsawalian pH ves
4 o’: o [ 5
wuFANIMINS lsdvadeswiinneudiensiinasn
< Y 3 Y
seezaauny 21 Ju (314 1) wawdeuluunazuu
nsoeluliudien pH Tuszndne 21 Fuwhdy 6.69F
0.02 uaz 6.64 10.09 AWAIWY WUMTNAAUHY
< A4 v .
yuadniemanudiunsalumeuyes titratable
v ) b 4 )
. ge = ] o o
acidity (TA) G 1) MuTusdsdaudinfuuy
4 [ 0’1’ yl
wimaes lsduiu 27 Fu fafiar TA vesuamdey
@ 1 o Aa = @ 1 a
ludfunazwdosladunitiorgmafudendradian
¢ o a
0.3020.02 waz 0.6010.05 1WesiFud (nsauand a)
1AL
. Y ~ o d 4
AuMHAIUgAUNS duesuuwIaIees 13

o { a 3 (XY
vainuvigamngl 7 °c hitusdiuiimaasisaey

#1075 Standard Plate Count (SPC) 1159 Pre-

¥ ]
Incubation (PI) UAIUAUGUATMTUAUVDIHAR

Y J 1 dda o 1 o
nmmumzmmuﬁﬂwmmas"lsﬁwn"lwumasxmJ

[
=t

a o a <
AlFlumsinygardaluiu@ondu szeznanfiy

2

- g
inaliguamdugiunisvesuuaamaneylsd
¥ )
Memressediv luliuanns (p<0.05 G4 2) quam
YoIUNWIARDS IsdmulsemeansznseamIn
o o ° a d::

7 (RTUN 267 WA 2546) szyduaugEUNang
vua iy 5x10° CFU/mL. aaeaszozaniossn
VInunawdasudsIunuaeignsus Inafinain
wazszeznmmsus Ioa iy 10 31 (8 °C) e
v & -4 ° 1 o &
Tunussywioudmie wavnmsdny luassedl

v b @ < = Qs
wuuuaawien luliuliogmanmiies 9 Ju
(3x10° CFU/mL.) vaizfimunsafiuuuaaniesly
fuldifies 6 Tu 2x10° CFU/mL) G 2) A
unndnvslfinagiunidszuhaunaamanesy
Tsd il luffudeszfugeandoafiuanuuanaed

b4
atuussdanuiiunsa (TA) nasnnuuwe

¥
wes lsdliogmafudaud 21 Sudhdulal T
diuesdalsznevfidfamazszoznaniuiledods
HAABAUUANAINYDS lipolytic activity Tuuuen
d $ - P A 4

wiawes lsd (ms1efi 1) Tasmwizedrsvuiienny

=1 § a a .
MatnuuIuufenssudsnan luuuaawanes

g 9 as ar 1 1
lsdwnden lufudsingFanuiuuazinandiluuy

4 v r
AAWIMDS 15dnsoe lutiu



pH Titratable Acidity (%)

8
- 0.8
6
0.6
|
4
0.4
27 0.2
—_—
0 T T T T T T T T T T 0
0 3 6 9 12151821 24 27 30 33

Storage Time (day)

Ui 1. M1 pH uaz snwiiunsa (TA) vos

o % " Y
uumimaes lsandouluiu  FRaznsos luku

(L) sgnhaiiuiiqamgil 7 °C w30 Ju

[

FF-pH, —%- LF-pH, 4§~ FF-TA, -} LF-TA]

log CFU/mL.

0 3 6 9 12 15 18 21

T T T T

24 27
Storage Time (day)

v v
i 2. PSuagdunidiemualuuuaana

wod lsamousiuiug (FF) uazgwseuiumy (LF)

A @
10A35799AA0 Standard Plate Count (SPC) 1182

Pre-Incubatation Count (PI) s¥niunuigungil 7

°C 1M 30 Ju

[+ FE-spc, ¥ FF-PL,

LF-SPC,—#~ LF-PI|

Lipolytic activity
Storage Time (day)

FF LF
0 - -
3 - -
6 s 5
9 ++ ++
12 ERs B
15 +H ++
18 - ++
21 -+ ++

A137 1. Lipolytic activity YOIUNTANINNOS
Tsdmdoulvalu (FF) uazwioalviiu (LF)
HINBING :

() Bnaudeyaunidiesnd | CFU/mL.

) 1J?mm§aqﬁun‘§6 1-10 CFU/mL.

() PR anaudeq@um3d 11-20 CFU/ML.

() UBnandfeq@umid 2130 CFU/mL.

(+++4) Usuan¥eqdunas 31-40 CFU/mL.

AAL-3d (Flavor) iilugaunmwididaiga
1 A ' el - g
BUINIIA BN 15 UBUS VYD INAAAUN UL
v
d o a - a
Tsd thuugaunmlsnd (mormal milk) Hsan@
MIIUBAY 9 118N INuAR IAdazIIT1g (Schutte,
a _d a 3
1999) lindwamioouazisamaduiuluhn Ty
@ o Ao w " & Ao 3
Tl ussrilszneundidgedmiliiinane
nAU-3a TABAMININ (AZULL) SIUNAU-TAYBIUL
v v
aanIdiees 158N Ia0¥tinaanInuTzzIaIm
d . :" i
11 (p<0.05) (31 3) Nstiuumawes lsdnieuly
tulAsunzuuunausadnd (7.2) viawsesluiu
(6.5) puammnausassnaanauilu 4.1 uaz 3.9
o w @ < 4 o
MuddundsnInnuuIWIaees lsdu 21 Ju
ANYUZUATNAUTAYDIUNWIAIBST 1A MAVUIY
a1 21 Ju himnzaudemsnaaeusuilszam
v da a ] o
duda uuaawiaes lsannanldlud 0 Ju)
a a ' o ' a 'Y @
AAU-SAAUANAINAY 19U A-Tidwsiu (flar)
1 L 4' @ 4. o
vosunaansesluiu (31 4) Swilesninilede

vosszauludiu  msiudSunalviiulioninade



a : ' a - < ]
nau-savenihuINnnIIMIiuYSnave vl
sauluiu  (solid-non-fat; SNF) 19z nuANY
v @ daa ' Yy v o @ o
FuRuINATTrIAIYIYuYes lviiuny SNF
A1 (Dunkley and Brunhn, 1995) AAUUNAY
(cooked flavor) iluaiavesnauuuivanuluuu
aamiaees lsandow luiudinaalaln q (317 4)
& a [ 1 @ a a 19 v
Fanauasnandatiunauuulsnauazeeuiula
a v 4 9 o
nAuUUANYBIULAAMIaee; 15ani o lvifuanas
& g 3 o ] a
defnuau (21 fu) (31l 5) nausdouznin
< d & .. ¢
wiouaa Taudunaunwuna T luihuswaaes
d 9 a
1sd nszuaumsanueuauisonaauanlau
>
(lactone) MANSALALLLAZ 1AaA lansend Fuih
msilszneuninauian lvifuui (White and White,

1999)

Flavor Score (1-10)

0 3 9 12 15 18 21
Storage Time (day)

U0 3. Az YeIRUAIMNAUST (flavor score)
vosuuaanimaos lsandonluiy (FF) uaznieq

Tuiiu (P sznihafuinfigungil 7°C uu 21

Ju [ rr, @ FF]

Oxidized-Metal

Flavor Score

Othe 8 cid

Unclem/\

Salty

Rancid

314 4. dnvaizvesndu-saralInd (off-flavor)
yosuugamaiens lsandouluiu (FF) uaznios
Twiiu (LF) Milowmsidungamail 7°C w0 Ju

(I8 e, B LF]

Flavor Score

719 5. dnvagvonau-saraling (off-flavor)
4 o ' %
yosuNaANIAIes lsdnieuiuusiazniowuiu
Aa g a _o o
ehtiogmManuNgumMgil 7°C w1 21 Ju

[ Fr, I 1]

nAu-saAAsNA (off-flavor) YBIUUTANTE
e lsdisaesrianldoumladlluszdy wie/
uay wiavesnau-saRalsndilefiuuamiaes
TdPumaadiuszes q defuuumaweslsdd
geuMail 7 °C wu 21 Su undamawes lidnies
Yyduiinausaialindvesnduulandaeu

P . i 2
(foreign) Fefmamovszy ladasudniunduas



FilnvomyAnand HizaeNINMMANTLITY

nl wanaAn wazaaeiu naunaniasudinain
MnsananNaugatslszian 1vu nauade
nanmsildhanuazerauazquadiuuia nau
aa ' . a a &
3ANGUNI1 phenolic taste N A INNAIAANF U
dauilsznevvesgilnsaiiauy uazndusandie
- ' 4" .. [Hq Yo
MIANUNNTITHUYD  (sanitizing agents) N 19N
A o ¢ s ¥ o
IN3093AUN  UuaamIaees 1sandeulviuuas
' v e < " W [ o a
wsos lviuifiogmaiuwindu (21 Tu) Indu-sa
uanAaniy Ae Anadeusydanauemsdad nau
AU uaznausaeend lagndaeu nauemisdad
v
o L
(feed flavor) lutihuumseuuwia wes 1sdsainilu
nauAmlsnd fluanuuansesinudes 9 Tu
o’ ﬂ a a 4';’ a [ 1Y &
iy uriiavesnaundus Ton hiseusy asla
wiada IAuazniau  Wumsdszneuiilinau
A o o
Fanvuluemnsdad (Schutte, 1999) MFIAIMAN
' ¥
TadsnalnmisaromeaasI¥naunindialilgin
unazssnIvguluGesvesnduemsla szes
4 v ) - @
NAsEHINMs e s uarmss auuiuiledey
. b
dIAYABITAUAINTUNIIVBINALeIMIT ity
A' @ o 9 o : d’d
naueImsdadvzasaany lavamuluiuisa
o'a v voa 9
molu 2-3 ¥ luandedinue s Seansoud
flgmasnannldninmsifemsimamsTauy
AAUHY (rancid flavor) iiAnInilGAseonlalas lada
Tuiiu eulwilanlalalas lag Tugu i 1T e
v a A - Y a n' A : d'a '
Nudasrdnalinanauiu e laln q
nnTaquamae linunduiu  aszummIwIa
d v - a wa 9
1wes lsdedumnzaunazimalfianansz oy
a' " a a -~ a = L4
Msnmuzane: luinanauiy  nauesend lad
v 1
(oxidized flavor) ARNATBUATIINVITNI¥IIA
a = o
oxidized-metal a2  oxidized-light naueeNd lad
a Vv a . d' a
yuausnlinauveslany (metallic) vazfinau
yiandudunaunaesnszaly (cardboard)
(Schutte, 1999) naunzna1/a (cabbage) navidu
4 a d
wui vl uazAduMA (mushroom) (Dunkley and
Brunhn, 1995) 8endavuvesnsa lviiuludusda

Turea Ivadaveuteuiia lusuiudumgues

73045

7

msifanaueendlad uenvINg nausavesRI
lajaa (lacks freshness) Sansrany 1dneluunan
wimees lsdnaneaiia Anadouszynaulyl
@019 (unclean) Tuumsos vl I8daau (i
5) naudinanannsaRannnauveslseia 4
n?iu'lu'ﬁzmadwwenmniﬂﬂﬁﬁmn eEITLHINN]
Uszianiiasiszne indole Az skatole Tutin

& ¥ Y a v o
FamsUsznovdsnanindummzveyada’

agl

MsdemdonunInyesuNNITIIeT |3

1 < [ ~ o d' a o
szuINmstnuUI R inamnnniladeninannesn
o’ LY A -~

sz pevveaiinunazilesonisuendssiuliig

4 o

ATTVIUMIMINIBS 158 Msgua mafusnm
(Allen and Joseph, 1985; Ravanis and Lowis, 1995;
Skibsted, 2000) N15AAAILAUNINYULIAVULWIE
do a Ya a a

wes lsdiinflouldiinmsnsseaeumaniinazya
un3e m pH Mannsaldidudsiivesndu-saves

o v A ol & -
muu‘lmuawmmmnﬂuniaeummvmmsmu

3

uvesnialviudaszannsogni ldidunans

e <R)

¥y
moszuuivies luihuy  YSinunsalviiudasy
18910 lipolytic activity innuaeandesiugmnIn
v N
aualszamdudavening  nau-safnlsnanse
nautdanasuawiseldiludyiias ioudgu
¥
NMNMIIAMITVBININAALAZ M TRUATNEINIIUN
Lkb. o N RS & P
UATHAAA WA UNNIM05 I5d AsuATuauD e

13199

191391994
Allen, J.C. and G. Joseph. 1985. Determination of
pasteurized milk on storage. Journal of Dairy
Research. 52 : 469-487
Antonelli, M.L., R. Curini, D. Scricciolo, G. Vinci.
2002. Determination of free fatty acid and
lipase activity in milk : quality and storage.

Talanta. 58 : 561-568



Bodyfelt, F.W., J. Tobias, and G.M. Trout. 1988. The
Sensory Evaluation of Dairy Products. AVL
Westport, connecticus.

Bradley, RL. Jr, E. Arnold, D.M. Barbano, R.G.
Semerad, D.E. Smith and B.K. Vines. 1992,
Chemical and Physical Method. In : Standard
Methods for the Examination of Dairy
Products. (Marshall, R.T. ed.). 16 ed.
American Public Health Association.
Washington D.C.

Byrne, R.D. and J.R. Bishop. 1989. Estimation of
potential shelf-life of pasteurized fluid milk
utilizing a selective preliminary incubation.
Journal Food Protection. 52 : 805-807

Christen, G.L., P.M. Davidson, J.S. McAllister and
L.A. Roth. 1992. Coliform and Other
Indicator Bacteria. In : Standard Methods for
the Examination of Dairy Products.
(Marshall, R.T. ed.). 16" ed. American Public
Health Association. Washington D.C.

Custer, E.W. and H. Knight. 1980. An evaluation of
the C.V.T., early detection, and Moseley tests
as predictors of pasteurized fluid milk.
(Abstract). Journal Dairy Science. 63 : 169

Dunkley, W.L. and J.C. Brunhn. 1995. Milk Flavor
Quality Program. University of California.
UC Davis, Davis.

Duyvesteyn, W.S., E. Shimoni, and T.P. Labuza.
2001. Determination of the end of shelf-life
for milk using Weibull Hazard Method.
Lebensmittel — Wisssenschaf Technologie. 34
: 143-148

Frank, J.F., G.L. Christen. And B. Bullerman. 1992.
Tests for Group of Microorganisms. In :
Standard Methods for the Examination of
Dairy Products. (Marshall, R.T. ed.). 16" ed.

American Public Health Association.
Washington D.C.

Hayes, W., C.H. White, and M.A. Drake. 2002.
Sensory aroma characteristics of milk
spoilage by Pseudomonas species. Journal
Food Science. 67(1) : 448-454

Houghtby, G.A., L.J. Maturin and E.K. Koenig.
1992. Microbiological Count Method. In :
Standard Methods for the Examination of
Dairy Products. (Marshall, R.T. ed.). 16" ed.
American Public Health Association.
‘Washington D.C.

Labuza, T.P. 1982. Open Shelf-Life Dating of Foods.
Food and Nutrition Press. West Port, CT.

Langeveld, L.P.M. and F. Cupperus. 1980. The
relation between temperature and growth rate
in pasteurized milk of different types of
bacteria which are important to the
deterioration of that milk. Netherlands Milk
and Dairy Journal. 34 :106-125

Muir, D.D. 1996. The shelf life of dairy products I.:
Factors influencing raw milk and fresh
products. Journal of the Society. of Dairy
Technology. 49 :24-32

Ravanis, S. and M.J. Lewis. 1995. Observation on
the effect of raw milk quality on the keeping
quality of pasteurized milk. Letters in
Applied Microbiology. 20 :164-167

SAS Institute. 1997. SAS/Stat User’s Guide, Version
6.0, 4" ed. SAS Institute Inc., Cary. NC.

Schutte, L. 1999. Development and Application of
Dairy Flavors. In : Flavor Chemistry. Thirty
years of Progress. (Teranishi ez al. ed)
Kluwer Academic / Plenum Publishes, New

"York, N.Y.



Skibsted, L.H. 2000. Light induced changes in dairy
products. Bulletin of the International Dairy
Federation # 345 :4-9

Smith, K.L., J.J. Jezeski and D.W. Wilkings. 1982.
The Moseley test as predictor of the shelf-life
of pasteurized milk. (Abstract). Journal Dairy
Science. 65 :221

White, C.H., J.R. Bishop. And D.M. Morgan. 1992.
Microbiology Method for Dairy Products. In :
Standard Methods for the Examination of
Dairy Products. (Marshall, R.T. ed.). 16" ed.
American Public Health Association.
‘Washington D.C.

White, S. and G. White. 1999. The Development of
Dairy Flavorings. In: Food Flavorings
(Ashust, P.R. ed.) 3™ edition. Aspen
Publishes, Inc., Gaithesburg, MA.

Yu, K.H. and P.V. Chang. 1996. Use of TTI as a
quality monitors for pasteurized milk. Food

Science (Taiwan). 23 : 681-691.





