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Abstract

This study was conducted to investigate the quality changes of the UHT(ultra-high temperature), LTLT(law
temperature long time) and HTST(high temperature short time) treated milk samples by storage conditions for 6
months from August 2000 to February 2001.

The UHT treated milk samples collected from 3 plants(A, B and C) were stored at 10°C and room
temperature(dark and light exposure) for 6 months, and the LTLT and HTST treated milk samples(D and E) were also
stored for 30 days. The UHT pasteurized milk of A, B and C plant was treated at 130°C for 2-3s, 133°C for 2-3s and
135°C for 4s, respectively. The UHT sterilized milk of A and B plant was treated at 140 C for 2-3s and 145 C for 3-4s,
respectively. The LTLT milk of D plant was treated at 63 C for 30 mins, and the HTST milk of E plant was treated at
72°C for 15s. All of the raw milk samples collected from storage tank in 5 milk plants were showed less than 4.0 X
10°cfw/ml in standard plate count, and normal level in acidity, specific gravity, and component of milk. Preservatives,
antibiotics, sulfonamides and available chloride were not detected in both raw and heat treated milk samples obtained
from 5 plants. One(10%) of 10 UHT pasteurized milk samples obtained from B plant and 2 (20%) of 10 from C were
not detected in bacterial count after storage at 37°C for 14 days, but all of the 10 milk samples from A were detected.
No coliforms were detected in all samples tested. No bacteria were also detected in carton, polyethylene and tetré
packs collected from the milk plants. A total of 300 UHT pasteurized milk samples collected from 3 plants were
stored at room(3 ‘C ~30°C) for 3 and 6 months, 11.3%(34/300) were kept normal in sensory test, and 10.7%(32/300)
were negative in bacterial count. The UHT pasteurized milk from A deteriorated faster than the UHT pasteurized mitk
from B and C. The bacterial counts in the UHT pasteurized milk samples stored at 10°C were kept less than standard
limit(2 X 10* cfu/ml) of bacteria for 5 days, and bacterial counts in some milk samples were a slightly increased more
than the standard limit as time elapsed for 6 months. When the milk samples were stored at room(3 C ~30C), the
bacterial counts in most of the milk samples from A plant were more than the standard limit after 3 days of storage, but
in the 20%~30%(4 ~6/20) of the milk samples from B and C were less than the standard limit after 6 months of
storage. The bacterial counts in the LTLT and HTST pasteurized milk samples were about 4.0 X 10’ and 1.5 x 101
CFU/ml at the production day, respectively. The bacterial counts in the samples were rapidly increased to more than
10’ CFU/ml at room temperature(12 °C ~30°C) for 3 days, but were kept less than2 X 10* CFU/ml at refrigerator(10°C)
for 7 days of storage. The sensory quality and acidity of pasteurized milk were gradually changed in proportion to
bacterial counts during storage at room temperature and 10°C for 30 days or 6 months. The standard limit of bacteria
in whole market milk was more sensitive than those of sensory and chemical test as standards to determine the
unaccepted milk. No significant correlation was found in keeping quality of the milk samples between dark and light
exposure at room for 30 days or 6 months. The compositions of fat, solids not fat, protein and lactose in milk samples

were not significantly changed according to the storage conditions and time for 30 days or 6 months. The UHT
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sterilized milk samples(A plant ; 20 samples, B plant ; 110 samples) collected from 2 plants were not changed
sensory, chemical and microbiological quality by storage conditions for 6 months, but only one sample from B was
detected the bacteria after 60 days of storage. The shelf life of UHT pasteurized milk in this study was a little longer
than that reported by previous surveys. Although the shelf life of UHT pasteurized milk made a significant difference
among three milk plants, the results indicated that some UHT pasteurized milk in polyethylene coated carton pack
could be stored at room temperature for 6 months. The LTLT and HTST pasteurized milk should be sanitarily
handled, kept and transported under refrigerated condition(below 7°C) in order to supply wholesome milk to
consumers.
(Key Words : Milk, quality changes, Shelf-life, Storage, Bacterial count, UHT, LTLT, HTST)
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7t gYEd 9 gdEmA
28 Ut &5 F AF8471F0] D39 penicillin G, oxytetracycline 5 F8E3 2%, sulfadimethoxine,
sulfadiazine, sulfathiazole, sulfamerazine, sulfamethazine, sulfachloropyridazine, sulfaquinoxaline 5 33 &4 7
Zo] thte] “AEFTA" ] v EEA UMY, Parallux processor(IDEXXAL USA)E o] &3 F3Hdd4y ¢
Charm I analyzer(Charm ScienceA}, USA)E ©]§-3t v] 4 E&- A 0.2 A8 33ith

Lt BER
sorbic acid, propionic acid, dehydroacetic acid, benzoic acid 5 4%2] HEZ o] tjgt AARz “2F33" 2
o] w2} Column(HP FFAP 25m 0.2mm 0.33ym, HP Ultra-1 30m 0.2mm 0.33m)S ©]-&, 7}~ 3 2vlE T2 aj(HP
6890)1 2.2 A AT

L o

Ct REYGL
FEGAZ AWML American Public Health Association®] 2 2 =& %] w2} Potassium iodide(Sigma)
solution(10%), Glacial acetic acid(Merck) 52 ©]&-8}o] AAIs3ict

8. UHT M50 M2BZ0 0 92 o Bs HA

UHTH 2] 434S 4482 1004 8 A £ 300X 82 W d 219 A2(3-30C)o B33l 3714 dAnd
z} 50X 8, 6704 R A ZH 50A1 50 e X3 2ol th gt &4 AR5 ERIZE T s B-Eke] SRl st &
SAAE AX D A3 A 2ol §3te] AukAFEE HAREY A7 HE RS ZARIAL.

1. & 3

I AARIA 37041l diske) UHTA &) & 29} A3 5-& ZAFEE A 3= Table 13} 2o UHT A H 2] A
225 AAF130TolM 2~3%, BAF133 T oA 2~3% W CAHI35CollA 423101 T, UHT B AZE 9
3 825 E AAF 140 ColA 2~3%, BAF145CollA 3 ~4R ZA F- A 2 28] 2 8} A|7H oA 2Ho) 7} Q)

Table 1. Comparison of the heat treatment process and storage temperature of raw milk in milk plants

UHT—pasteurized milk UHT —sterilized milk LTLT HTST
ltems A B c A B treated milk treated milk
batch
Heat treatment plate heat plate heat plate heat plate heat plate heat holdin plate heat
process exchanger exchanger exchanger exchanger exchanger procesgs exchanger
Storage temperature g , 1 5, 5T 3C+1T 5.2C 5% 4t 5%
of raw milk
Pre—heated 90T 85%C 72¢ 90% 85% 58.8% 75¢
temperature of milk
Heat treatment 130°¢C, 133%C, 135¢%¢, 1407T, 145C, 637T, 757,
temperarure of milk 2~3 sec 2~3sec 4sec 2~3sec 3~4sec 30 mins 15sec
Storage temperature ., 5.5C 3~4T 5¢C 5.5T 4t 5t

of heat treated milk
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Table 2. Comparison of the component and quailty of raw milk used in three milk plants

UHT-pasteurized milk UHT -sterilized milk
Test Standards
A B C B

Bacterial count p . p " Grade | :
(CFU/nt) 5.0%x10 5.4X10 6.4x10 7.5%10 (1x10°
Somatic cell s s 5 5 Grade Il :
count(SCC/nt) 4.3x10 4.6x10 3.2x10 4.4x10 2% 105~5x%10°
Acidity(%) 0.11 0.1 0.11 0.1 <0.18
Specific
gravity(15) 1.031 1.032 1.031 1.031 1.028~1.034
Milk solid .
non—fat(%) 8.56 8.43 8.47 8.56 28.0(milk)
Milk fat{%) 3.89 3.88 3.91 3.81 >3.0(milk)
Milk protein(%) 3.13 3.10 3.1 3.1
Lactose(%) 4.70 4.60 4.63 4.72

ook =S A9 2 59 e LEE 05T AF2A AL SHEA ] FEE 1 JE 2EA]
v 9= 202 ZAEQIth 48 LTLT A4 batch holding process 2] © 2 63 CollA] 3082k, HTST A
1= plate heat exchanger 4.2 2 75 CollA] 1523t A jste] Alz3k3ich

U] 37 UHTH -5 AAIAE A A 959 Aabell ARS8 A e a0 4/-5 A3 ste] A4l
AN EEZAL 8] F, AL F o] 31812 AALe AW, TR E 5 38 S AAR F3= Table 29 20t €
&9 AESE ok5.0x10° ~ 7.5%10° 024 BF 15FIUT, ANEFE F32~46 X 10° 22 257 TF°I
Atk 9] AFEE=0.11%, B152 1.031 ~ 1.03201.28, A2 3.81 ~3.91%, FAFLHE 8.43~8.56%,
FEW 3.10~3.13%, 4Z 4.60~4.72% 0.8 BT JRFAY 71EX] ol on Afo] AL FIEGth

L8 72+ 98 1418 QD A B85 5A] R0l thE}tod Sorbic acid, Propionic acid, Dehydroacetic acid, Benzoic
acid 5 2.&E 4%, Penicillin G, Oxytetracycline 8 E4 & 2%, Sulfadimethoxine, Sulfadiazine, Sulfathiazole,

Table 3. Residues in raw mik and whole market milk

Residues
Mitk Plant No. of tested milk(raw milk) proservatives Antibiotics Sulfonamides Chlorine
(n=4)" (n=2)? (n=7)® (Available)

6(1) - - - -
6(1) - - - -
6(1) - - - -

6(1) - - - -
6(1) - - - -
6(1) - - - -

UHT pasteurized milk

UHT sterilized milk
LTLT treated milk

m O 0w OO>»

HTST treated milk

» " Preservatives : Sorbic acid, Propionic acid, Dehydroacetic acid, Benzoic acid
2 Antibiotics(standards): Penicillin G(<0.004ppm), Oxytetracycline(< 0.1ppm)
¥ Sulfonamides(standards : <0.01ppm, each) : Sulfadimethoxine, Sulfadiazine, Sulfathiazole, Sulfamerazine,
Sulfamethazine, Sulfachloropyridazine, Sulfaquinoxaline
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Sulfamerazine, Sulfamethazine, Sulfachloropyridazine, Sulfaquinoxaline 5 B33 #l 753 FAHLY 5 72
28 7 F A= Table 304 9} 2] B A BollA v &2 541 JAANE 7 e FREALS ASHA] Gtk
A T-Froll AHE3E e XA o diste] Al 2F %5 ZASH] A5t S-F A AP Z ZZA 74 10
AR S FAAR A et TAAL] R Xde] gt Yt dTE AR 27 Table 49} Zo] B IAA
(Tetra pack) ¥4t ofuj 2} A7 $-7-2] A (Polyethylene U Carton pack)oll A & BF Al 544 22 YEtsith
UHTA 2] 2752 BF-¢Fofl diste] g AL A ESAIEGE7CAA 149 T BEF Ik
F A DS AAIS A 7h= Table 58} 2ok UHTH 2] 212 A9 ARAAE 10418 25 AlddS PR
UePL o U B AIE 104 8 3 1A 5(10%), CHAAE 10A18 F 2R 85020%)7H IS 422 Yest o
o}, BH-AA S B9 8A B BF A ESA1E 4013tk S o) UHTAHE] ol thdt cigda7 AL
NN BF Ao 2 et
FU 37] - A A1) UHTH 2] A A1 2 10041 2) ol st A2 eE)olx 3702 D 67HdF
Qk B ZX AL AA 5 AIH= Table 63 20 A2(3~30C)oNA 312 < 2 A4S F4AE 5028 F ARY
AP d By oz o5 B0 R 0B U CHAAE Z 1021 5(20%) DA E(18%)7 52 02 4
A FAL FAAT, 015 A&l e Al ZHAFE 3} B-H-A A= 921 5(18%) U CH-AA = 8A E(16%)7F AT
F FAo1seh =3 A B d F 6/l EA FAAIA = AAPE 504 F 5 ARGAE BT FA U, BHAA
B 9N E(18%) B CHAAE= 6 R (12%)7F BsdAlM oz ey Aldg AR S0t
370 A A 2 UHTH 2] Ak $-froll i3 180 Bt A R717HE R ol whE A, b, A} 5 #53 HARE
A A% AIH= Table 73} 2t} AL B HHE =% U d2)o B2 B A EHAFYAE BB 3Y o] FHE 7

Table 4. Bacteriological test of the packs used in whole market milk

Detection of bacteria in pack

Milk Package Milk plant
No. of tested No. of positive
A 10 0
astel::;e—d mitk Carton B 10 0
P c 10 0
UHT—~
sterilized milk Tetra B 10 0
LTLT-
treated milk Polyethylene D 10 0
HTST-
treated milk Polyethylene E 10 0

Table 5. Bacteriological test of the UHT treated milk obtained from three milk plants

Bacterial count” Coliforms
Milk plant
No. of tested No. of negative(%) No. of tested No. of positive(%)
A 10 0(0) 5 0(0)
UHT-
) ) B 10 1(10) 5 0(0)
pasteurized milk c 10 2(20) 5 0(0)
HT~
v B 8 8(100) 5 0(0)

sterilized milk

" The count of bacteria of sterilized milk should be zero when stored at 37 for 14 days.
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Table 6. Keeping quality of UHT pasteurized milk stored at light exposure and room temperature” for 3 and 6 months

perod Pt No.of tested % P SRTERE N oaterial count
A 50 0(0%) -

3 months B 50 10(20%) 9(18%)
C 50 9(18%) 8(16%)
A 50 0(0%) -

6 months B 50 9(18%) 8(18%)
c 50 6(12%) 6(12%)

Total 300 34(11.3%) 32(10.7%)

" Chnages of room temperature : 3C — 30T

Table 7. Sensory changes of the UHT pasteurized milk stored at room and refrigerator(10°C) for 180 days

No. of Mean values of sensory score during storage periods
Milk tested (No. of unaccepted milk")
Storage
plants (per
day) 0% 1 3 5 7 10 15 20 30 45 60 90 120 150 180
Room 20 NT* 50 41 35 30 3.0 21 20 1.7 1.4 14 12 14 1.4 1.2
temperature® 0 (2 (6) (13) (18) (20) (20) (20) (20) (20) (20) (20) (20) (20)
A
Refrigerated 10 50 50 50 49 49 49 48 47 43 43 43 15 25 23 1.7
© @ (© O (© © @© @ @ (2 (@ (o) (8 (10 9
Room 20 NT 50 49 48 45 45 41 41 36 3.0 23 24 32 20 1.4
5 temperature © (© @ (B @ (® (B (12 (10) A7) (@3) (1) 5) (19)
Refrigerated 10 50 50 40 49 489 50 49 48 46 45 40 42 43 42 41
© © © ©® ©O© O © ©O© O O @ @@ @ @ @
Room 20 NT 50 49 48 45 45 40 35 25 27 22 20 19 1.7 16
c temperature @ © o @ (6) (10) (8) (16) (18) (18) (18) (18) (17) (19)
Refrigerated 10 50 50 49 49 49 49 49 48 46 45 45 43 3.7 43 3.5
o o0 (0 © (© O 0y (0 (© (0 (O () @ (6 @ @

Y Unacceptable criteria : the mean value or each score is less than 3, and curd formation.
The score was estimated 1 to 5 by color, taste, off—flavour

2 Storage periods(day)

¥ Changes of room temperature : 3T — 30T

“ NT : not tested

Asto] UERL) AlZHale] 159 o] Fofl= B 5 B2 5H0 2 Yehd whdo] B U CHAlE Ba 5 o] 378 # 4
o] LJel] Alate] AR 3~6ML7HAE Q3 -2 10-30%)o14 & BEH 02 A4EHE FASHL AN
o}, 9 W10+ 1 C)RE WE T H RS ZAEH AR 3§04 BF AR 1597 A3 HA EE
& g5k o, A §AAE= 371 Qo) % R B2 3He Uehd vk B U CRAAE A% 67127 5 2 T0%
7 A EAE fAEE ATk

UHTH 2] A3l thet 6702 9 2371708 pahipy ol n}2 A7 4 03} 2AHE 3 Table 83} Zo] A&
(22 9 o) BB AR AE AR 3L o) FHE thFo] AFF 71FX(2x 10° CFUMICIeh& 78t
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Table 8. Changes of bacterial count in UHT pasteurized milk stored at room and refrigerator(10C) for 180 days

No. of No. of unaccepted milk by bacterial criteria( > 2X10%mi )
Milk tested
Storage
plants (per
day) 0 1 3 5 7 10 15 20 30 45 60 90 120 150 180
Room

w 20 NT? 1 18 20 20 20 19 20 20 19 20 20 20 20 18
A temperature

Refrigerated 10 0 0 0 0 0 0 2 3 4 5 7 9 7 10 9

Room
8 temperature

refrigerated 10 0 0 0 0 0 1 0 0 0 2 3 2 3 3 3

20 NT O 3 9 13 6 8 13 11 8 156 11 13 15 15

Room
c temperature

Refrigerated 10 0 0 0 0 1 1 1 1 0 2 2 3 3 2 3

20 NT O 5 4 1 9 8 8 11 11 16 15 16 16 14

" Changes of room temperature : 3C — 30T
2 NT : not tested

o] Ao 2 Lo BHYAE A 180U % 204 8 F 5418, CHUAE 20/ 55 6A 87 HEF 7]
201y ek

E3EA10£1C) R AR SA7A & BF AlFF 7184 ol ey ARG A= A% 159 FH, B+
AAE=10Y, CHAAE AR TYRE AEF 712 E 29317 AlFstgon, A7 180Y= AFdAE= 1/ 8
(10%), B 2 CHY A= 22t 7A 85(70%)7} A4 7133 o) 3l vrepsich

UHTH 8] AF-¢froll thate] 6709 Sk A371708 gy oll k2 A5 3He AL 23} Table 98} o)
A2 H B M ASA A= AR 3Y o] FHE 71FX] 0.18%F 23317] A& sle] A3 15Y o] FRE] tjR-io] B

Table 9. Changes of the acidity in the UHT pasteurized milk stored at room and refrigerator(10C) for 180 days

No. of No. of unaccepted milk by acidity”
Milk tested
Storage
plants (oer
day) 0 1 3 5 7 10 15 20 30 45 60 90 120 150 180
room

3}
A temperature? 20 NT® O 3 3 11 16 20 189 19 20 20 19 20 20 20

refrigerated 10 0 0 0 0 0 0 0 0 1 4 0 3 7 10 10

room

B temperature 20 NT O 1 1 3 5 10 8 9 8§ 14 13 15 14 18
refrigerated 10 0 0 0 0 0 0 0 0 0 1 4 2 0 3 2

room

c temperature 20 NT O 0 1 7 1 7 8 14 13 16 15 17 17 19

refrigerated 10 0 0 0 0 0 0 0 0 0 0 1 2 5 2 3

" Unacceptable criteria of acidity : ) 0.18%
% Changes of room temperature : 3C - 30T
¥ NT : not tested
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Table 10. Changes of the sensory, chemical and microbiological quality of the UHT pasteurized milk by storage conditions

No. of No. of unaccepted sample by milk quality during storage periods”

tested 9 4 3 5 7 10 15 20 30 45 60 90 120 150 180

Storage plants

A 10 0 10 10 10 10 10 10 10 10 10 10 10 10 10
Room
temper— B 10 NT* 0 2 3 6 4 3 5 5 5 7 4 8 5 9
awre” ¢ qp o 3 3 6 6 3 3 6 7 9 8 8 7 9
(light
exposure) sub _ 28
oal 30 0 15 16 22 20 16 18 2 22 26 22 26 22 oo,
A 10 1 8 10 10 10 10 10 10 10 10 10 10 10 10
10 o 1 6 7 4 8 8 8 6 10 10 10 10 10
Room T
emoar— = aop N @ @ @ © ®
ature c 10 0 2 2 5 4 8 8 10 10 10 10 10 10 10
(dark)
sub 30
ol 30 - 1 1 18 22 18 26 26 28 26 30 30 30 30 (a5
A % o6 ©o0 ¢ o0 0o 0 2 3 7 7 7 10 10 10 10
Retrig- B 10 o ©o o 0 O0O 1 ©0 0 O 3 4 4 3 3 3

eated ¢ 10 o0 ©0 0 O 1t 1 1 1 o0 2 2 4 6 2 3
(10c)

sub 16
total 30 0 0 0 0 1 2 3 4 7 12 13 18 19 15 (53.3%)
74
Total 90 0 1 26 34 45 40 45 48 56 60 69 70 75 67 (82.2%)

W Unaceceptable criteria : defalult of one or more parameters in sensory(color, taste, off—flavour score and curd
formation), bacterial count(<2X10%mi), specific gravity(1.028 ~ 1.034), or acidity(<0.18%) test

2 Chnages of room temperature (light exposure and dark) : 3C — 30T

¥ NT : not tested

4 Retrial test for keeping quality of UHT pasteurized milk stored at room temperature in dark condition.

Aoz Jehgtor), B Y C S4AlE At A o g B3 u]go] WA vebkket =3 B0 T)RAA AR
207 = BT 7)13X oG ot A 30U 0] HE = F-Ago] A3 Fr] A&t ¢, A7)
of] W& 13 9 pHE Y Mk AlgSs Y ALE S 3l H|s] At A 02 A A vepdrt

UHTH ] 3988 AL(3~30T)olA Yol 5= FAe dlo] gl ohd T8lm Wa(10£1 )l
AZFULE 6712 SUA AA A 02 54, u| S5 9 o] 5}3HF ZALg AAIS APz Table 107} 2ok A2
(Hx2) B AFAAE AR 3Y o) FRE F ARTE - 712 AT R Vel o B 9 ciAlE A
A 6L E A8 S5(2F10%)olME Aoz vepdth B3 @A (10217T) BaA ARdAE A8 90
o|FNEl= BE RA%o 2 et oy B U CHAE AR 67T 23 70%7} B4 FA& FISHE AU

3, o] AF oA A B go] Wird B ot Burl @] Jehd o] -8 gotry) $lste] UHTA 8 2§
&0 TAFA EAH= F71 2 AAS T A8 S A2 Felste] dadM AAEE A2 & 230Ul 10
NEZ T E(70%), 60 ol 10A1 5 (100%), 0L ol = 44 E(40%)7} A g3 2 & et

UHTAZ -2 180 F¢ A28 Tholl w2 w53 HARIA 34 A7t A48 el tiste] 48 £
AYet A FA ), RASDHE, F9, 47 59 2L AA7IZHER & ushe doluA] g e R e
THTable 11).

5L
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UHT A& 5ol thd 180 A AL k& 9 ) o 4 3u ol uhe @53, o)38H3, v 428 &
AW 3HE ZAFE AR Table 1290418k 2ol BAFS BF A A% 180U 7HA) A&7 - 7188 A dshslont
A3 609K TS 71522 X 10° CFU/mI ©18H S 293H= Al 871 14 Ut B AAL T frol M E B 120
A7HA] BAEAE AR

LTLT % HTST A7-5-2] Aol A28 Aol st} AlFHAL v F, AT 5 o18heha] AL A1, 74
GTHE S SARAALE A5 AT Table 137 2o] 9459 ATFE F1.3%10° ~ 4.0%10° 0111, A
T=0.11~0.12%, H1ES 1.032 ~ 1.033 o)Q1.o.0, F-A192 3.95~4.14%, F-AF-T B 8.44~8.61%, T
3.15~3.25%, F+% 4.56 ~4.63%°1 3 th.

LTLT 2 HTST 239 WA 2 Al e(dl w2 9 ¢y R oA A47)730Y 59 A ), ™ A=A
5.9] #5573 AL A7 Table 149} 2 A2(12°C ~ 30TC) EEAM LTLT R HTST AfE AR 3YA FH &2
= BA%s 71 0 2 JePtou, WA 10+£17C) oA o A 2041 22 o] Yehr] Al &gt AR
B W 23 gkaghe) BEA Aol Qe Ao YEhth

LTLT % HTST AHF-5-9] WA 2 Ao 2277130 T Ald2) WstE 2AM 23 Table 159} 2
T}, Alat el o] Al FE LTLTAHE - 3.96 X 10° CFU/ml @ HTSTAHF - 1.46 X 10! CFU/mIE Veptor A2

Table 11. Changes of the components in the UHT pasteurized mitk stored at room temperature for 180 days

Milk Changes of the component(%) in the milk during storage"
components g 1 3 5 7 10 15 20 30 45 60 90 120 150 180
Fat 3.94 393 3.94 3.93 3.92 3.91 3.93 3.94 3.93 4.01 4.03 4.21 4.06 4.11 3.86

Solid non—fat 8.41 8.42 8.41 8.44 8.43 843 8.47 847 851 852 855 852 860 8.72 8.87
Protein 3.09 3.09 3.09 3.11 311 3.11 311 3.13 3.15 3.18 3.13 3.16 3.16 3.19 3.28
Lactose 459 460 459 460 4.59 459 463 461 462 462 4.69 463 4.71 4.80 4.87

" The accepted milk in sensory, chemical, microbiological tests was only tested.

Table 12. Changes of the sensory, chemical and microbiotogical quality by storage conditions in UHT sterilized milk for 180 days

No. of Changes of milk quality by days of storage
Storage Plants tested (No. of unaccepted milk")
(per day) ¢ 30 45 60 90 120 150 180
Room A 5 NT® 0 NT 0 0 0 NT NT
temperature?
{tight exposure) B 5 0 0 0 1 0 0 0 0
Room
temperature B 5 NT 0 0 0 0 0 0 0
(dark)
Referigated
(10) B 5 NT 0 0 0 0 0 0 0

Y Unaceceptable criteria : defalult of one or more parameters in sensory(color, taste, off—flavour score and curd
formation >3), bacterial count(<2x10*ml), specific gravity(1.028 ~ 1.034), or acidity(<0.18%) test

# Chnages of room temperature(light exposure and dark) : 3C — 30T

9 NT : not tested,

“ Bacteria count : 5.8X10°CFU/mI
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Table 13. Comparison of the component and quailty of raw milk used in two milk plants

Components and quailty of raw milk

Items Standards

LTLT HTST

Bacterial count(cfu/me) 1.3x10° 4.0x10° Grade IV @ ) 5X10°

Acidity(%) 0.12 0.11 <0.18

Specific gravity(15T) 1.032 1.033 1.028~1.034

Milk solid non—fat(%) 8.61 8.44 28.0 in milk

Milk fat(%) 414 3.95 23.0 in milk

Milk protein(%) 3.25 3.15

Lactose (%) 4.63 4.56

Table 14. Sensory changes of the LTLT and HTST pasteurized milk by storage conditions for 30 days

No. of Mean values of sensory score of the milk during storage period

Storage Heat tested {No. of unaccepted milk")
condition treatment
(per day) g 1 3 5 7 10 15 20 30
50 43 28 20 1.6 18 1.5 1.8
Room LTLT 5
lemperature o @ ® ® & s ® ©
Gight = st 5 50 38 28 20 15 15 15 15
exposure) 0) (5) (5) (5) (5) (5) (5) (5)
50 26 25 16 1.7 15 1.4 1.3
Room LTLT S © ® B B ® B, G (G
femperaiure 50 24 23 18 1.4 13 1.3 1.3
(dark) . . . . . . . .
HTST 5 © B B B 6B (6 (6 (5)
50 50 49 45 A5 4.5 44 42 2.9
Refrigerated LTLT 5 0) (0) (0) (0) (0) (0) (0) (1) (4)
(10c) 50 50 49 48 46 4.6 42 38 4.0
HTST ° © (0 0 © o © @ M )

Y Unacceptable criteria : the mean value or each score is less than 3, and curd formation.
The score was estimated 1 to 5 by color, taste, off—flavour.
2 Changes of room temperature(light exposure and dark) : 12 — 30T

¥ NT : not tested

(12°C - 30°C) B2 A LTLT @ HTST A7 ZF A% 14 o1 7 F43] F7iste] A3 384 ol= oF 107
CFU/ml 2]t} ¥R (10T) ZBA o= Algs7t AA3) $71817] Al&ste] A1 79 ol Alds 71E
X)(2 x 10°CFU/ml) o}3}2 F-A1E Qo AR 1094 o) FHE = BT 7|EX & 233 A 08 et

LTLT 2 HTST A 789 A 2 AL 2371730 S AL 31 ZALSE 221 Table 163 2k A
& HE SGolM = A} 3UA o] ZAFOAF A 52 50%7F ALE 7184 0.18% 5 23R 5~TH ol Foll= B
E A gsF Ao 2 el o, WA10T) AN E A% 15~20U7HA] ALR 7183] o] E A5 1
g A7) 302 5 81F 2 wishe A9 YU

LTLT 3 HTST 2782 WA 2 A2 5 #olA H27]17430Y B9 7352 ¥sle ZAFsE ARz Table 179]
g} o] S A G E Sl ok T olukg ROl wizh= A 72 2 2jolv) Qe A 02 Ve
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Table 15. Changes of the bacterial counts in the pasteurized milk stored at room and refrigerator(10C)

No. of . . .
Heat Storage tested Mean values of bacterial counts(CFU/mI) during storage period{(day)
treatment  conditions (per
day) 0 1 3 5 7 10 15 20 30
Room = 44 N2 1.19%10° 1.08X107 1.54X10° 258X 10° 3.57X10° 3.93x10* 5.23x107 1.13x10°
temperature
LTLT _
Re'(”l%enra)"ed 5 396X10° 1.24X10° 6.44X107 8.64X10° 6.62X10° 9.53X 10" 4.87X10° 7.56X 10° 5.42x 10°
Room 10 NT  4.32X10° 1.06X10° 2.86%10° 539X 107 4.84X107 3.04X10° 4.14X10° 7.56% 10°
temperature
HTST '
Re'(';%e.g’)“ed 5 1.46X10' 1.44X10' 3.20x10' 4.74%10' 278X 107 4.58%10° 1.71x10° 1.69%107 1.99% 10’

" Changes of room temperature(light exposure and dark) : 12C — 30T
2 NT : not tested

Table 16. Changes of acidity in the pasteurized milk stored at room and refrigerator(10C)

Heat No. of tested No. of unaccepted milk by acidity”
Storage
treatment (per day) 0 1 3 5 7 10 15 20 30
R
oom 10 NT 0 5 8 10 10 10 10 10
LTLT temperature
Refrigerated 5 0 0 0 0 0 0 0 0 5
Room 10 NT 0 5 10 10 10 10 10 10
HTST temperature
Refrigerated 5 0 0 0 0 0 0 0 5 4
" Unacceptable criteria of acidity : > 0.18%
2 Changes of room temperature(light exposure and dark) : 12C — 30T
¥ NT : not tested
Table 17. Changes of components in pasteurized milk stored at room and refrigerator{(10°C)
Heat Milk Changes of components in the milk during storage"(day)
treatment components 0 1 3 5 7 10 15 20 30
Fat 3.81 3.81 3.81 3.83 3.80 3.83 3.83 3.82 NT?
Solid non-fat 8.61 8.61 8.61 8.81 8.63 8.58 8.59 8.53 NT
LTLT
Protein 3.26 3.26 3.26 3.44 3.28 3.24 3.26 3.22 NT
Lactose 4.62 4.62 4.62 4.64 4.61 4.60 4.61 4.57 NT
Fat 3.92 3.92 3.92 3.87 3.91 3.92 3.92 3.94 3.93
— Solid non—fat 8.40 8.40 8.40 8.60 8.38 8.40 8.38 8.39 8.42
Protein 3.17 3.17 3.17 3.33 3.17 3.17 3.20 3.33 3.37
Lactose 4.51 4.50 4.50 4.53 4.48 4.50 4.45 4.35 4.33

" Hard formation of curd had the test impossible, so such samples were excluded.
2 NT : not tested
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Iv. &t

2 uEre) § D F7HEE) it AT e Fi 9 8Py UHT A 8= 130~150CollA 0.5 ~520 0 2 7F
A5 o] 9lon, CodexolAE 140°ColA 232 Al g} 53 Wl FHHEF 135C~150CH AN A=
2 313 ok QB2 98 S Aol M 62°C ~65°ColA 3087 7HE A ke A F5 ol AdadE
7FA)= wh ol gk A Q) Axt o2 A4 21 2AFAX R 120T~150TollA 1201 320U 2
AFSH= UHTH E) WEE A8k Aok A oM s UHTSfE 135 ColdollA] 12018 7t A et & Fd 32
224 . AT, BE-(sterilized milk)= B A UlollA 71 L BH8H, UHT-H+ € Bd-+7530C
o)A 159 & 55Tl 7U7F BE Foto] Wi Eloj M= o gk FA 8T Qi

o] Atel g} o] $-f-o] A W BFLEE IR tha 2ol Y2135 C~150CH 18 UHTAE = 2
FLEEA HE & 774 4 - T2 5o bt BFf B A RE TEL e A4l nEkA
PFLE 2 X2 sh= UHTAT = 403 292 a9 02 apadste] 5 el A AxE 3¢ B/l
9} o] A7) BEo)| 7FsE A 02 JFH AT

Gruetzmacher= 274 - TAA WA E 29 FQ AJA&FE Y], ¢/ FUF- EE FAAY 87 FAH9
o] g Eoln, $-4¢l A4 HE3He L E W chlorined 0§ 22 A1 A2l Fol¥ AF(T5T, 182)H
200 $571ZH7C)E 9Y A 204U 2 AT 5= A3 T, chlorinet] Al o]l peroxyacetic acid & ©]-8-8 A A A<
33992 AFE 4 Aty B3k vt ok

B AN §gAE LA ol th AAF AA A, BF 402 et EA o 23t Ald S
g Aoz Uehton 2 44 44 L A8 AFH Fd HARE$foll digt A, HlE, AR, Al E45(E
$)S AT 712X oyl o H, RES(AF), FHEAQD), FATHA(TE), FEHLZS AA EE AR
oA AZER] o} HHE ) HEE & 5 e AFEAL THEHA AR & T AN

A8 UHTA Aol thall 37 CollA 1493 BESHE= 7R EN Y A ARG A 27 ol 2UBH
AAE 10X 7 = 11 5(10%), CHAAE 24 2(20%)7F 84 2.2 YER} UHTA# % 5 B 2 CRr Al =
10% - 20% ATt 59 2 FAAJQ A ZE A2E 7 U524+ AU

Gunnar5-2 PE(polyethylene coated) carton ¥l(pack) 2.2 X3€ UHTA -5 429 di(dark)Z o] 2
B2 4-571 L EQ P55 A Y 0]3}5HE] © 2 A Are] %] 31, aluminum-foil B2 XAE UHTA ] ¢ 46718
o)A} B.&o] 75ttt it

E A13]0) A= Carton pack(polyethylene coated) 2.2 ¥ 3¢ UHTH ] A#H9 A71GHE R 67hE) 2
(2 &) BE o} 93 D B AT E 30041 8 F 324 E(10.7%)7t e Akl AgEraA A 54
o2 veh} Folge] ¥A4E UHT AFAF A5 d¥E 6714 o4 A7) B&E0] 7he® Ao 2 et
UHT A9 749 444 2 2 ZE(lot) YA E 7148 BEA 2}o)7} FA et 2102 Hol UHTA
2 o5 9 A7 AFFE S TR A Y 231 2.F B ATIZE AR Yol AR Pt E Q0% A7t
AAct.

A7)9] A58 Bo} UHTHOR 133~135C oA 2~32E A8 F 2213 A 280] & A FH3 28
garo) 7Ks3, FU FE(o ol FTAH 02 At X $H-E AL ME 67 TL BT 7 R
o2 Algdrh

Sex AR EA] 7T T 11 olstollA AgelE AAEY FA0E S-70 FrHsE 7HA 2T, o
3t o] A= proteaset} lipaseS-) WHA G40 402 59 Fulg RE] ] E FFS A= AR
otz A 9o} UHTH 8] -8 71 A2l B ol A7 25 AP EIQi ) st el Y5 WdAo] 8 AL Al
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F A7} A& 49 geldhS A oI AU, @A, Xy 5-& Rafste AFS] FHAGE 2T 5 ok £
Wilson& UHT Bl thar BEA A8l 4CAR] 39 Ag7)7h0] Aoj A4S A= 2 g 9la
7} Z7bera sigich 18 979 AE Y 7MY HojdwA o] Z A == UHTA el gt st o 3
= s Qo

370 -4 A9} polyethylene .2 coating® carton pack X3 UHT 2ol thall A4z o) wh& 53 AL AT
= H)F,ANE 5 B s 4AME 3 ALY 2 )R BN ARGAL AEE A 3YATH 27 FA IR
U B A 9 CHd e AR Aol nls) A A 87 AT, A7 18097 = 242 1A 5(10%)7H 4 B4
A+ A ghaldeh 8 WAH10°C) Bl thE 6712 e FAMEE AR AR E ARG A E A 0L A F
B BF 220 2 el oy, B U CHAAlE A% 67/M 2712 70%71 33F A& fAEATh ol 2l g Az
E2 Wzt zlo)7} 24 Yehd A& UHTAH S L5 Az 28] a3 X3 - F34 2 S48 59 Aol
o 7113t Ao 2 AlF H}

Gunnar5-& PE(polyethylene coated) carton Zi(pack) 2.2 X4 UHTHE $/48 A22] dd(dark)oll BEA|
o= W53, 0| 3}8H3 0 8 §-%7]3Nshelf life)©) 4 - 5702 0] %L 11, aluminum-foil B2 2 X3¢ UHTAHE] +-F+
H2 6719 olAF BE0) Jhsstttn ek T2y A0 el d g Aol B@3 A H el A= PE carton®] ¢
=253 2E] o] F(off-flavour)7H FERYY] A 2H3}d 12, aluminum-foil @ $-§-1= 8F-5-E] 0]3|7} el A1=Ha)
A2 Bndhub Qlok o) Wt Akslo) o8 o] H 7t FRH AU S 202 FA3c

atA|RE o) AFol s UHTAE AF$Fol tidh Aol e et ¥ &g viust Aa} ol HES
UHTS$-R71 2 Fo]l BRES Aol H]3te] RE 60Y o] FH-8] F-2 3 v)&o] #rh ol = AYTY AHE
A2 A B ME UAS AE R o] F EAt] Gao] REEho 24 5 FAA ) 9 Eo) EAst 9
A F7)9 8 AR 7} EFE o] a7 HRAE S A 02 FAHU webx] f A8 A BH Y £7]
E AA s, YA ) A] ok e oA BEst AR Aol A = 9097 = 40%7t 2 &g A 22 vEeht
w237 GA R T e REG = F Aol Qv A2 BaEH

2] Pl A ES7} 2 X 10%ml0) ol E e A olato] Uehhs Aoz a4 9lom, dF$-f-2 Al
F 7= AE17)Y ¥ 5X10°CFU/MmI, £F= 5X10°~10°CFU/mI®]w, 338 EUE A fH(pasteurized
milk)o A4 5% 10*~5 % 10°CFU/mMIE FA s Yot

o] 4PN MFF, B, ALE, HIF 5 A% 74 F 1AL A-EAM AFS 71822 X 10°CFU/mI 0] 3h7}
748 mizkstA el e H, oo 2 ALE 9} A wisyt Al STl vl alste] §-3 o] vehr] A2k
o HlFE F AT HE2 A HE3HA ¢ 20 R HrtE ok 53] AL AR G Algel dis Alde
71X A F-AFA BT 72 FEHANA, o, EA) A E o) de] flE B9 HAAH S 2 9.1% 4 =S
3, =Y T)ETAM 7 ~3045t AF 7183 232 RE T 02 EPG 14X 53 1045 B3
2 o3}ty At A Aoz el $uetels @A) 738t Qe AdF 71EX(2 X 10°CFU/mI ©18h &
9] ol A ¢ o] 5x10* ~5x 10°CFUMI .2 71 5= kel thal A rts]ojof & R o2 ALz gtk

HE A F T AAISE 50 AR AANA = 211 3.94%, FS 3.09%, 9 4.59%2 F2lvtet S 24
o] ¥4 oluigicth AR7IHE f3 R AARE A2 47E @ of 9lo] et £4.8 3] ol of3go] Weton,
6719 T HE & F5 3, o|38HA, | Y ETA AAL A A A" 72 AL, A, FA
NYPE, A2, HF 59 YuHES AR Qv & alolrt Qe R o2 ekt ok 60 o) F A F-
HAAL AR 7 GbstAl Sk AL S FEE QIS AU E S0l Aoz wadg),

A T UHTAH g Aol digt 5C ARF ] AA T 2AIA 1044 108/mlz F718H9.1, 25 Tl =
244 1010CFUMIE F43tQtty Buston, =3 7] 52 YARE sYA7AIE HA7IEXQ 2x
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10%/ml 0]3}g1 2} 6 Aol = 8 X 10Y/ml 2. & F71akgivkal Bt vl ok

ojof u]3te] £ A YoM UHTA B A9 BEA | thad ¢ 3HA viehd 22 $-2luete] A = HACCPY
3l 502 A3 Ak $4 F3 o] JQ Aoz AlgEn, o] dt REA U EA A} 55712k}
&3lol gu) & ¢ 9l Aoz widr) 2y oA T S {A 8 NAEE FA Wik alo)7t am YA R A4
T Ao Wb E 7Y, 109 EE 15AARE Al g F AT A 87 3 dehbe 202 Bl {5713 A
Sofl oA AA S BT A3 A0 g e

SFE AT S0 o T oF 8, A, |3hE, vlER, #7143 5§ A5k o v B 4AE
A o)A A& JHA 1 Q7] wFol] Aol EASHE H AT U Foll 7S AFBAA AFS] AL A
713 -5 HANZD £ e A4 E 93 sy] Y&l AF TP AAEET Qlth o] g g 7t A T oA -f2
0131814 Q) W3lel JAAdE] &S A & 4 Uk vl A A2ZATE AFH(LTLT: Low
Temperature Long Time)© )1} 22 & A1 ZHAIFH(HTST ; High Temperature Short Time) 4] M} 23143k 2]
H(UHT ; Ultra high temperature) 2.2 ¥} 7] A 2}s1e] 19803l F-EI &= A &) thtito] f-8 38 RE O $2
UHTA Y& F2 o]&at1 Qlov} $-f-2] G 270] 79 F2 &, A& L el vix & Gl thsto
=30) ¥-E-31] st

HTST A7 78 44302 o R3V|E TR LEH 72~75T oM 15~2053F DAt 71E A7)
Eujog 982 &z o 7 Ag AE|d 4 9o, o Al LTLTH-2 holding pasteurization©] 2} 8}
o], AuHA O 2 batch2] o} AFAAE AHE3H] el 5 = 715 Bdhe Aol gste] $/8 63~65T el
A 30387 7+ Abeh= wholth, o] 5 LTLT W HTSTH Y A8 2k 99%ol 4 ol Ao 2 &aA Qi)

S FERE AGA A9E 5 Qe AT FAGY TS 3] AFEA7 1t -2 294 o) BES APE
Al71EA UHTH o v 8 S 222 Fv & el n 94 4271 A& LTLT % HTSTATH S o] &8t Al Fol =
Yol & AJgE] 11 gl o} olof thit A7) 3 R o] mE w5, o]51ehy 9 n| g EtE F2 wiglel &
3 AT v E§ Aol

Seeke] “&AME-9) 71E7)E Y AR oA AL Qe $-foll didk At 0 24 LTLT Y HTSTE= 42
63 ~62°ColA 3087, 72~75C el 155 WiR] 2023 A2l 3= Zolth. Codex = 92 # 4 A (Pasteurization)
272 727 ¢4 15%(continuous flow pasteurization) =+ 63 C ol A} 304 (batch pasteurization) 7 553t A&
B2 /A= A4S ARE Q. v, 2 Q) A #HA 202 75T oA 15%(10-20% 521, 80T ol Al
152(20%0)4 %A1, 18] 12 65 C oA 30%(batch) & A3 Atk G2l - A 7)Eel A= 62T Wi
2] 65°ColA 3023 71 AF AU EE o) T AR ATE T E S E /A AR S HoZ 1
313, o] 9} F5o)Ae] A AFE 7IAI= ol st A A W o2 A& TLGARAFHAR
72°CoVdoNA 153014 Ashe WHHTST) 5+ A3k ith oF&2] EUClA & A fH(pasteurized milk)E
HTSTH Y 71.7ColA oA 15Z0140 2 7l R gaiAY B 5ol AFETNE 7AE og H2E
Z A8tz 9l

gutal o 2 1G4 n] g Eo] 10° CFU/mI ©13+2 3-8 73 HTISTHE AdRE4TelA 3893 7CAAM
24907+ BEo] 7158, YA v Eo] 10°~10° CFU/m] 48 A5 TY o g A AF 78T
oA 9UTF BFEO) VT RO E dEfA| 1 Yt

o] AN n| B Eo] oF 10° CFU/MI 2.2 ¥ 9FZ HTST U LTLT AFF-5 Alx83ith o) 247
FE10CoAA AR 1047 R TF AR A8 Al 27 e AjZHEg o, A 3 2] -8 % 2k 101 ~10°
CFU/ml 22 Al7o] 2251 o] LB B e A% 3AA o ZF F-F 5o 2 yebirh
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Aol 223 991 % 3P b 7C ol5HE Bejshe A WE 39 A Fu g skl AL /% 2 78N
BT LEE 7T o|atz Balshs AL v F3lt) o] 9 Bsle] A W A= A 0~10TE FHoIUs XA
227C )32 FAL AFE Aok st o, 2ol e AF 2E7HST oA & L2k
ol 7Hured WAk AA g meh= 7C oldtelA L EE FAE F Qe ¥ WA S A3k Ao) vhgF st
&tsich

&8 LTLT Q HTST 2759 488 42 3.81% ~ 3.92%, T4 3.17% ~ 3.26%, 773 4.51% ~ 4.62%
24 Sajubet XG0 -6 24 K24 2.81% ~ 3.99%, T 2.42% ~ 4.00%, 2 4.42% ~ 5.09%2] 5
2 Yojuhx] ko ni(16), A A7 e AR WA E A, FARIEE, 29, 7 5
HIAJ B8 JAFe o ol ARzl 2 W3k 2 0 8 vehdth o= HIST AF i AR7170 0 259 ¥ st ot
2} § AL 02 E T SA o= 2 H3E Yehl A dgtthe B dAsiTh

LTLTS} HTSTH 8] A+ 3 v 852 2712 Fuid 7bsAdeo] domz 4 fA o o &o] 3leH,
UHT A 2] 279Gl u)ste] Atd 02 BE7|ZI0] 2 AL LTLT L HTSTHE F 75 v8Ed 28+
Zo] WA o] ek 0] ~ 103 CFU/MmIE %7]) E 02 A5 22 9-§-9) Qba 3 0] $l5te] AAdel A4
2ulo] 0)27)742] BA R WAL E(7Coldh) BE st F o} A0 2 AR ALt
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