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Study on the influence of glucose on the stability of casein micelles
in skim milk
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Abstract: The influence of the glucose amount,the system pH,the heat treatment temperature,the heat treatment
time on the stability of casein micelles of skim milk were studied. The result showed that,nearly neutral pH,the
stability of skim milk casein micelles was reduced with a small amount of glucose,which was increased with a
large number of glucose. The pH of the casein precipitation was increased by adding glucose on the high
temperature heat treatment. With the extension of the heat treatment time,casein micelles showed aggregation
behavior,the particle size was increased,which induced the turbidity and sedimentation amount upward. The
conclusion would provide a reference for the dairy processing.
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Fig.1 The influence of pH on the stability of skim milk
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Fig.2 The influence of heat treatment temperature on the
stability of skim milk
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Fig.3 The influence of glucose content on the stability of skim milk
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Fig.4 The influence of heat treatment time on the stability of
skim milk
T a 80 CHAEER 5 it S K AZ 15 b.80CHAE R JE It IR 424K 5
.60 CHALH I i FE 119 484K, d.60°CHAL B IS YT e K A2 1k«
e A0CHAEFR itk 2 (¥ AR 0K 5 £.40°C AL FILR PTIE H I AZ AL o

Je UUBE 29T BT hint>-3, 20min )5 , 80 CALH#E I,
it = A B BN 1) PR SE A, pH A 6.0 I el 58 384 o S0 =%, 1%
AR X, pH O 7.5 IR il 5 22 18 A, 9% 2K 1
PAARMR S, BRI s pH A 5.5, T HREE 43 FeL Ay
R, ZRAE R FE IO, AR B H AR p HEOK, &) 290
S35, RN, UOTE e K, pH6.0 M Hi vk, HifthpH 2 7]
FZESFEANE . 60°CHI40°CALFR , 5t b 1 5, pH M 7.5
Bl e /IS, Ul B A P S5 A2F T A B B 1 A it 2, Bk
FEAR T OBE o3 TR SR I &5 G AE IS ARORiAR 480N o 25
T, A B S TR 1) SE R TSSO I A L A R
5B PR BRAIG o
3 it

(EdEAE TP P p HAE T, A B 20 43 ] S i
FI R IR 2 )T AR A 5 AR e i L B (1 e SR 11
R vk, KEAR A0 4y nI AE RS R i — 2 AR
JS5, BN LR T R o WS I 48P S, T v i AL EE 1)
WS, WA I UTE M pHFE = o N8 AT HE S, 60°C
DL #AAb ], P 2 1 e R i M S5 pH G K o 60°C LA
L ARA PR, BT pH GO, P B 1 B8 TR I Ao 2 e
IO, BEARY /N PTvE 2 PG NG FLER S 1k b i 4
B S A R pH S B AL BRI 5 25 DI AH 2G5 60°C  pHAIG
F-6.00] LIAW 4 I 5 FLAR i 1 Wl 25 A8 A i 4 15

26 B O 1 R T B B R PR RS M R i s Sk
Ao ININKE Sy 15, 16 B8 1 e AR AR e P = R e T

84 20124 5244

MRS Wit

JBE AR ] F) e A FH g RIS R 55008 43 -1 2 ) ) A e
YRR, X £ ] ) S5 AT AR A B UIAH G o F4
Ak B ) X 156 B LA P 5 i) A 35 5 B A R A B
B PRI S 5 o I LA 1 P AR o

& Z ik

[1] A Braga, M Menossi, R Cunha. The effect of the glucono—
[delta] —lactone/caseinate ratio on sodium caseinate gelation[]].
International Dairy Journal,2006,16(5) :389-398.

[2] GJO Martin, RPW Williams, DE Dunstan. Comparison of
Casein Micelles in Raw and Reconstituted[J]. Journal of Dairy
Science,2007,90:4543-4551.

[3] PF Fox, A Brodkorb. The casein micelle: Historical aspects,
current concepts and significance[J]. International Dairy Journal,
2008,18(7) :677-684.

[4] Liu Y, Guo R. pH-dependent structures and properties of
casein micelles|J]. Biophysical Chemistry,2008,136:67-73.

[5] C Schorsch,M G Jones,I T Norton. Micellar Casein Gelation
at High Sucrose Content[]J]. Dairy Science,2002,85:3155-3163.
[6] X4, B B R, 8K QR FBALKBAR]]] 05 L6
I 3k ,2008,34(10) :49-50.

[7] P Claudia, S Uwe, R Sven, et al. Crosslinking of casein by
microbial transglutaminase and its resulting influence on the
stability of micelle structure[J]. Journal of Biotechnology,2007(2) :
456-461.

[8] G Meng T,Ma C Y. Thermal properties of Phaseolus angularis
(red bean) globulin[J]. Food Chemistry,2001,73(4):453-460.
[9] Zx B, &EAR &, 5. 8RS R BB R[] R
S T Ak A4 ,2008,29(3) :108-111.

[10] A Jaubert, C Durier, A Kobilinsky, et al. Structural
organization of the goat casein micelle:effect of the physico—
chemical environment (pH , temperature , ionic strength ) on its
mineral and protein composition[J]. International Dairy Journal,
1999(9) :369-370.

[11] S G Anema,H Klostermeyer.The effect of pH and heat
treatment on the k—casein content and the {—potential of the
particles in reconstituted skim milk[J]. Milchwissenschaft, 1997,
52.:217-223.

[12] S G Anema, K Henning. Heat—Induced, pH-Dependent
Dissociation of Casein Micelles on Heating Reconstituted Skim
Milk at Temperatures below 100°C[J]. Agricultural Food Chemistry,
1997,45:1108-1115.

[13] S G Anema. Effect of Milk Concentration on Heat—Induced,
pH —Dependent Dissociation of Casein from Micelles in
Reconstituted Skim Milk at Temperatures between 20 and 120°C
[J]. Agricultural Food Chemistry, 1998 ,46:2299-2305.

[14] S Marchin, JL Putaux, F Pignon, et al. Effects of the
environmental factors on the casein micelle structure studied by
cryotransmission electron microscopy and small —angle X -ray
scattering/ultrasmall-angle X-ray scattering|J]. Journal of Chemical
Physics,2007,126:45-51.

[15] S G Anema, K L Siew, K L Edwin, et al. Rheological
Properties of Acid Gels Prepared from Heated pH —Adjusted
Skim Milk[J]. Agricultural Food Chemistry,2004,52:337-343.





