KOREAN J. FOOD SCI. TECHNOL.
Vol. 31, No. 6, pp. 1518~1522(1999)

olo|A2O UREARZE dRAl TRl SN 4B HE

244
EEELERETD R

Changes in Chemical Components of Milk during
Microwave HTST Pasteurization
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Abstract

This work was to determine the quality changes of milk with respect to the chemical components when
HTST pasteurized by microwave energy. Raw milk was HTST pasteurized (at 72°C for 15 sec) by three
methods; by heating in a stainless steel tube immersed in a hot water bath (MP0), by heating in a microwave
cavity to a desired temperature and then holding in a hot water bath (MP1) and by both heating and holding
in a microwave cavity (MP2). There were no significant differences in pH and titratable acidity before and
after pasteurization and among the different pasteurization methods. MP1 or MP2 showed better retention or
less destruction than MPO with respect to vitamin A, vitamin B,, ascorbic acid and lysine content. The higher
retention of nutrients of the MPl or MP2 supports the possibility of using microwave energy for the
pasteurization of milk and other fluid food products.
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Fig. 1. Comparisons of titratable acidity of milk HTST
pasteurized by different methods. (Raw: raw milk, MPO:
hot water heating & holding, MP1: microwave heating & hot
water holding, MP2: microwave heating & holding)

Table 1. Comparisons of pH of milk HTST pasteurized
by different methods

Pasteurization methods'" pH
Raw 6.65
MPO 6.67
MPI 6.65
MP26.68

YRaw: raw milk, MPO: hot water heating & holding, MP1:
microwave heating & hot water holding, MP2: microwave
heating & holding
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Fig. 2. Comparisons of vitamin A content of milk HTST
pasteurized by different methods. (Raw: raw milk, MPO:
hot water heating & holding, MP1: microwave heating & hot
water holding, MP2: microwave heating & holding)
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Fig, 3. Comparisons of vitamin B, content of milk HTST
pasteurized by different methods. (Raw: raw milk, MP0:
hot water heating & holding, MP1: microwave heating & hot
water holding, MP2: microwave heating & holding)

Ex vle]zes) dEAHYMPE B4 A+ F
4 HISTHE2 S5 vk A Ba8¢ 2y A
22 wraiglch.

AlrbHof 2 H|ER B,2| HSt 8|1

o) oFgt -84 wiEll Bl Wg AU F w3
£ 7 A2 3331 Fig. 3 vEisle ¥
Rl B2 MPo®] 7% AMtA 7IE 32%°] ¥ ¥
FEE Bgon MPIE 4%9 32 78S ¥y
MP29| 9= 28%9 FHI&& Bt o|&FH vl
olzzH2 $&AI7 F holdingdR= HEHMPI) E
E vlelzzs) dEMEyMP)E $8E A B4

0.012

0.010 [~

0.008 |
o
v
v
o

58

3
oS

X

52
Looase
R

TS
xS
A

QB
RS

S
dedetes

50,
X
b te!

e
X5
%%,

b %

%>

’so

%%

Ascorbic acid content { mg%)
o
o
&
-

KR
L
=X

2
o

X
e

252

1

o
AR

0.002 [ ) 7

9,
ol

C
3

TS

XXX
SES

TS
R

:i

0.000
RAW MPO MP1 MP2
Fig. 4. Comparisons of ascorbic acid content of milk
HTST pasteurized by different methods. (Raw: raw milk,
MPO: hot water heating & holding, MP1: microwave heating
& hot water holding, MP2: microwave heating & holding)
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Fig. 5. Comparisons of lysine content of milk HTST
pasteurized by different methods. (Raw: raw milk, MPO:
hot water heating & holding, MP1: microwave heating & hot
water holding, MP2: microwave heating & holding)

A HTSTHHRc} wjelr] B3 7ol dell kgt wie}
2 B #HEE A @ 5 Ug AR AT
A=t

ALFEEH0|| [I}2 ascorbic acid2| $15} d|1

doju} Ab3labgol ofFdt W ®H 84 vl
ascorbic acidell THEt AMFAF WHEE 7} Ay
2 %A3le Fig. 49 e MPOE: ascorbic
acid T2 8 43%, MP2E 29%, MP1& 18%5 H.of
F9v} webd $72] ascorbic acid ] E A 3}s]
7] fl8iME= ololagn2 4247 # holdingshe ¥
49(MP1) ¥ vlolzZ s}l G e (MP2)e] 4



1522 A E k] A 31 WA 6% (1999)

A HTSTHHES el 2o gl

ARREIHO| (E lysine®| HiS} BT

9] oln)xal F 7FEA] Maillarddb-S 78 &
gogju] g ofulite]r]el] oJoF} chds] FA
lysine®| AMFAF apHsts 7 ApibEE &3]
of Fig. 50 viebigic}. Lysine> MP02] 7-$- ArA
71% 51%9] ¥ TIEE B2 MPIE 16%.
MP2= 10%2] W2 3388 By} o]|2HE] wlo
azaE 22171 ¥ holdingdh= W4 MPl) ==
olo|z 23} ShEHeHMP2)o] A HTSTHIYHES
lysineZr-2 "grotn|iAle] &M= B2 Maillardit
23} e wiedAElR] ok hukgoht 7R )
o= A7} 9l ALE CAFEYE.

2 o

ulojm 22 o]4-3 $-§9] HISTHANA £4
o] W3E oty AR HAE T4z A v
walarA shgdct. oWl HTST (72°C, 152 M oE ARt
8ls] dpahg o83 A (MPO} ulolzE e 2
EZ 28 ¥ odollA holdingdt A (MP1H2} vlo]=
Zoprg 843 A5 MP2) ArtkA AR FEE)
of AFAZE HIEE pHY HAALE, vl A w]E
%l B,, ascorbic acid ¥ lysine ¥FHE FAHoE
vlxs] Bopoh 59 pHel HAALEe] 7 AmA
F 2 a7} WAERA] wton APUHEEE A
o|7} gl wlEMl A= MP0S] A5 AEH 71E
23%2) wEgg Holow AtubHEE folxe v
A eigtet. wlelRl B2 MPO2] A% A iE
2% ¥ JHEE B MPIY A4 4%2
we 51988 Hgdn MP2o A= 28%9 TI&
£ By} Ascorbic acid®] 7-$ MPOx 3§ 43%,
MP1-& 18%, MP2: 29%% Xo Fv} Lysine2
MPOS] 7% A} & 51%2] 2 Angs B
gon} MP1E] 7%= 16%, MP29] A9 10%2] @
2 gL B} o|EHE vle|aRsz A7
¥ holdingdh= H-4H(MP1) Ex vlo|m 23} ThEs
AU MP2yE 43 7% $4H HTSTHHMPO)E
o} Hleploh} Booju)iake} AR B2 Maillard
whes} 7k wlealElR] ok zZhHukgoint Fpd3 W
Aol = fa7t Qe Aoz YEIE. oledt A7
A= B F9s, WF AR AYER § oE
R ApA o] Aldd Tl g 248 4 gleslE 7]
g},

Al #

2 dFE 1968 E st e gAastdy
(KOSEF 961-0605-038-2pl 2} s=2)%l d72=e] o
Folny pn| A Yo FHARER ]

2 #

1. Harper, W.J. and Hall, C.W. Dairy Technology and
Engineering. AVI, Westport, Connecticut, USA (1976)

2. Ramaswamy, H.S., Ghazala, S. and van de Voort, FR.
Degradation kinetics of thiamin in aqueous systems at
high temperatures. Can. Inst. Food Sci. Technol. J. 23:
125-129 (1990)

3. Kudra, T., van de Voort, FR., Raghavan, G.S.V. and
Ramaswamy, H.S. Heating characteristics of milk con-
stituents in a microwave pasteurization system. J. Food
Sci. 56: 931-934, 937 (1991)

4. Mullin, J. Microwave processing. In New Method of
Food Preservation, Gould, G.W.ied.), Blackie Aca-
demic and Prefessional, London, UK (1995)

5. Mudgett, R.E. Microwave propertics and heating char-
acteristics of foods. Food Technol. 40(6): 84-89 (1986)

6. IFT. Microwave food processing. Food Technol. 43(1):
117-126(1989)

7. Giese, J. Advances in microwave food processing.
Food Technol. 46(9): 118-122 (1992)

8. Decareau, R,V. Microwaves in the Food Processing
Industry. Academic Press, New York, N.Y,, USA
(1985)

9. Rosenberg, U. and Bogl, W. Microwave pasteurization,
sterilization, blanching, and pest control in the food
industry. Food Technol. 41(6): 92-98, 121 (1987)

10. Mudgett, R.E. and Schwartzberg, H.G. Microwave food
processing: pasteurization and sterilization-a review.
AIChE Symposium Series (No. 218) 78: 1-11 (1982)

11. Scott, K.J., Bihshop, D.R., Zechalko, A. and Edwards-
Webb, J.D. Nutrient content of liguid milk. I. vitamin
A, D;, C and of the B complex in pasteurized bulk
liquid milk. J. Dairy Research 51: 37-57 (1984)

12.Kim, G.M., Hong, YH. and Lee. Y.K. Changes of
indicative substances according to heat treatment of
milk. J. Korean Soc. Food Nutr. 20: 390-397 (1991)

13. Villamiel, M., Corzo, N., Olano, M.C.. and Olano, A.
Chemical changes during microwave treatment of milk.
Food Chem. 56(4): 385-388 (1996)

14. Sieber, R., Eberhard, P. and Gallmann, P.U. Heat treat-
ment of milk in domestic microwave oven. Int. Dairy
J. 6:231-246 (1996)

15. AOAC International. Official Methods of Analysis of
AOAC Intenational. 16th ed.. Aelington, Virginia, USA
(1995)

16. Kakade, M.L. and Liener, L.E. Determination of avail-
able lysine in proteins. Anal. Biochem. 27: 273-277
(1969)

(19984 5% 139 AP



