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Effects of Ultrasound-heating Combinatorial Treatment on Milk Quality

LI Bing, LI Zhou-shi, GAIl Zuo-qi, ZHANG Xi-mei, LI Lin*
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou

510640, China)
Abstract : Combinatorial treatments of ultrasound and heating were applied to milk sterilization. pH change, turbidity, Zeta
potential and rheological properties were used to evaluate the effects of ultrasound-heating treatment on the quality of milk.
Results indicated that milk quality was not deteriorated by the ultrasound-heating treatment; in contrast, excellent milk quality
was achieved by a sequence of ultrasound and heating treatments.

Key words: ultrasound-heat; milk; quality; Zeta potential; turbidity; rheological property

2 TS252.54

Bl NATTAE 5 £ P 10 o003 RS 70 R L 3G i, 6P
IR R B S, AR UE & R Ay, I
TRFF IS R A & R, LGMEMnT
FAR O AR LY P T oK o ks 8 A B FH T
AR ) S AT TRRIE A, 4% 52 AT DG, L 2 0% it i
Wi AT 9T R %, 4 Schmidt™ % Bl 60°C FH il b
By, NEWERI B AR/ Wrigley ZPURILAE 50°C
ARG A Y, R A R A AR s RESC
TRVR WU AR 5, BB R T 9 B i b A B Ak Fe
B W AR, JF HILR me s (R Mt s £
SRS R B, 60°C N HI 50KHz 188 75 i b BE 50k 3,
60s, AEWERMIAB87%, fRELMN 45h, I HBEE MG
R, XEFRYTLHEAEN. BRptigRm, @H
AR TR IR ST, (R AR - R RS I 1 X A
Y it T ) R WAL AT AR 5 AR — P I

AWK AT 6 PR 4 - HE A IS LB, T
GUpH (EASAL . M, Zeta HLA7 LU AR 1R 1 AR 4K,
LR BN RN 7 2 - 88 75 I AR BT AR W 1 T 5

SCERARIRAD: A

WA H 391: 2009-06-30

X EHS: 1002-6630(2009)19-0078-03

Wiy, DA - RIS AR Tk B R A 2%
1 MR57EE

11 MES5RG

e (Fe & 8 = 3.3%, |ARS &= 3.1%)HT
LAY NS L3P

SR TR IRERER . kM. ALY A
[ = gy #r 4t
12 U5k &

S-3D pH il R BAAAY) s UV-2102PC %4k n]
WAoo Rl R AR DV-C #hiEit 3%
[¥ Brookfield A#]; GG317 Zeta Hifi{X  ¥i[E Malvern
2wl XTT7 AL e, THD4006 I i e iff
TR

I R T (VC X500, 541 Sonics 24 ) K AR
W AT =B P I R AR R G, S I e AR 20kHz, 3
A LT, IR IR OE T Ih R . R
J7 AR ik o 2 L 7 20, ko o 2 e e S T

HEUH: EK “863” THRIE ML H(2007AAL00405); [ ARA A T =K AU = B i H (B12N9060240)
E#F A 20K(1972 —), %, EI#E%, L, Wrmh itk T549MH T, E-mail: bli@scut.edu.cn
*HANEE . ZERR(L962 —), B, #HIF, B, W57 SRR Y T R 2 d s S AR .

E-mail: felinli@scut.edu.cn



XAERNBESE

86iltl<

2009, Vol. 30, No. 19 79

T i) R T BN ) 2 Ll o B i A B 4 PAY 14D 3 et A
B B2 TE ], RE R e R, R R
A k.
1.3 A[FEIMEE R - gt b 2 75 5K

H4 50ml K it 4% T i 6 Aoy L Ab B

(1) RFIRFE i o IUORE S, A Foph b 2, AR 4 5%t
FEFES, 00 Co(2) INAAAbEE . S FE W T EI 63 °C
SRIFETR dAmin(&F7E 52 1:1 N 2min TAER
), (EKB B EE 25°C, 5840l hn#ib B FE
mi, 0 H o (3) Je R 5 A AL BE o SR A T 3
63°C, RJG1HIEL 4min, fE/K#HRILFFE 25°C, KRG
FRHERE SN B G A EE R R AR B A, S SR
Jy120Wiem?, (545 1:1, 25°C K, ALFEEEE 2min(Rl
AL 11 N RALEER (RS 4min), 182G NGB
AEERFRESL, 0 H+U o (4) GBS 5 kb B, 564
FESCIIN 27387 A7 JE B8 BRE S AL B, D569 BN
120W/cm?, G2 E1:1, 25°C K, AbFE) 2min(E7E
AL 1L R AR ER R 4min), ARJEREEE L TIAE] 63°C,
RJGTEHR Amin, 7EA KB HOIGILE R 25°C, 2L H
FE G IARARE S, T U+H . (B) A I E IS 7E . 56
FERER TN 63°C, SR FRRERE S I N Z1 5 A 16 20 1R AR
PR, PEHNREAE 63°C AL, LR A 120W/em?,
dAEE 101, ARFRINA) 2min(BR7E A b 1:1 R R AR S I
]k 4min), 75 20088 5 b0 m i 78 AR, ad ok
UH . (6) 8 75 A3 o RERE S N 215 4 74 EI6 BR 10 R 5
AhERE, MRS 25°C G, TEYERE R 120W/
cm?, (FALE 11, 25°C REA AR, ARBEEFTE] 2min(HP
LE AL 11 R AR ()R 4min), 19 208 R AR A
W WA U
14 W ERAL R bR 0O T vk
141 pHEMARR E J7 2

WA R A #7515 2 6 ANFE S BEREA R,
pH THIE pH EIZ . BEAFEAL 3 S PATHE, A&
Jei BT 448 .
142 IR R I Ty

W 2k AR A - B A AL FLY 6 FRRESY, T pHT7.0.
Smmol/L AL - BRIEZE PP BE 100 £, 7E 320nm
WA AR E WO . TR ER 3 K.
143 IR Zeta HIAT R 5E 5

P AN A B - R R AL EE ) 6 FREE &L, R K
Fi %% 1000 fi%, H Zeta HIALOGI 2 4= W31 Zeta Hfr. BT
AR I E 3 K.
144 I AR R AR AR IR I R T

K e R B FREAT I . #E25°CF, W@ AN [H)
- HRE AR FR I 6 FREE SN BN . A ER I BY DI R (R
SR BT DI vy (IR R 20~100sY) R FE i Y

FAFNRE, R b e il S ROl R 1R RS
i n o, RS MR AERR B S B DR A8 V)N R A

n=r1ly

A n ARMUFE(Pa »s);
(Pa); y ABIUIHE(s?).

THE OO NN BT UIN ) 7, ARG AE H BT )
FEBIYIN )8 &R M4 .

PL b sE 7 i 3 AT, B 3ME .

T 4 BT YI N

2 HER59MH

21 B IRS ARET SO AR K pH AL R
AW IIR S AR B R ) — AN B R bR, pH (S

MR PEAT IR R, SLAbh pH fEIE 5 2 W RS e VAT K,

ZeANTF (KA - P AR B A 05 pH R AR S DU LI 1.

C H

HHU U+H UH U
AR AL HLTT

1 FEISIEFS T4 pH BRI R0
Fig.1 Effects of different treatment methods on pH of milk
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Table 1 Effects of different treatment methods on turbidity of milk
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Fig.3 Effects of different treatment methods on shear stress and
shear rate of milk
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Table 2 Effects of different treatment methods on rheological
properties of milk

WL BRI K(Pa - s™) s R M m HIXARHR
c 0.0765 0.5336 0.9932
H 0.0591 0.5815 0.9928
H+U 0.0457 0.7003 0.9912
U+H 0.0081 1.0746 0.9975
UH 0.0689 0.6636 0.9901
u 0.0742 0.5371 0.9944
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