MR B MR Modern Food Science and Technology 2017, Vol.33, No.7

(CRAEAIEXT FFLER . FRREGM AL R
S04l

k4%, ZIEI, BN, XIS, @XEFH, sKiE, BRI
Il RFRBFER, TR 214122)
. f-ERG EAIEAE 64, AIGRIHKBMIELIZHE T p-BEEABAES 10, 20. 30%49450,725 A HPLC. 3%
KA ARG 4L, AEPOATHAL R BT T X4 3L B A 4. BRARREMBEILER T, 4RE P BIgSLEIEMIE
2R F AR BTS2, BB ELERApDHMAREMREZR, AEEOSEAREMER, KT vBEaF 0, BTG REL
ER, 0)-BEEOIRER DFEF, (2RI 516 asl—@kﬁéiﬁﬁmiiﬁ, P-EEE O BRILHE é?ﬁ/ﬁiﬂ‘ﬁﬂl’-%% HIR B 32

B4 A0 . BURS IL 2SR R T R 0 LA 5 PR BRIR S5 A, LR B AL AR, A2
Wik pEEGBIRESE, FAERIIE N RK Gild T, B MEH LTS, HIH

EEF. RBME; I BREOKREK SREG; 5L -

YEEES: 1673-9078(2017)7-90-96 "DOI:10.13982/j. mfst.1673-9078.2017.7.014

Effect of Low Temperature Microfiltration on-the Composition, Micellar

Structure, and Coagulati ropertl of Bovine Milk

ZHANG Yuan, LI Jun-ke, ZHOU Peng, LIU Xiao-ming, ZHAO J ian-xin, ZHANG Hao, CHEN Wei
(Jiangnan University School of Food Science and Technology, Wuxi 214122, China)
Abstract: S-Casein (S-CN) dissociates from milk during’ low-temperature treatment. Skim milk was subjected to low-temperature

microfiltration to obtain milk samples with f-CN removal ratios of 10, 20, or 30%. High-performance liquid chromatography (HPLC), field

. . . )
emission scanning electron microscopy, rheometry, and‘lase

ing confocal microscopy were used to study the changes in protein
composition, CN micellar structure, and coagulation prope es€ milk samples. The results showed no significant differences between
skim milk and the milk sample treated-with low-temperature microfiltration in fat content, total calcium content, and pH value, but significant
differences were found in total protein content. Among proteins, no difference was found in x-CN and a,-CN concentrations, and significant
differences were found for a5-CN concentrations. However, although no difference was found in a-CN concentration among the samples

treated by low-temperature microfiltration, highly significant differences were found in the concentrations of f-CN and whey protein, and these

were significantly decreased wi easing processing time. Both skim milk and treated milk samples could form a compact and porous gel

structure, and trend in the | changes of the coagulations induced by glucono-delta-lactone (GDL) and GDL combined with
chymosin siwr. However, with increasing f-CN removal ratio, the maximum G’ characterizing the hardness of curds gradually decreased,
the cur cture gradually became:loose, and more pores with a larger size appeared.
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Table 1 Experimental design of microfiltration
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Table 2 Protein, and pH value of de-f-CN milk
H LB /% S A %% 454-%/(x10°mg/g) pH
SM 3.47+0.21° 0.51:£0.01° 109.10£0.61° 6.67+0.02°
Wi 3.3520.19% 0.55+0.03° 103.394+2.32° 6.6420.01°
w2 43.2040.08 0.60+0.01° 105.55+0.14® 6.6520.02°
W3 .04+0.06" 0.57+0.03° 100.84+0.64* 6.62+0.01°
VE: @b%ﬁﬁi A, RRIFEEAFR PR AELERER (p<0.05).
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Fig.1 RP-HPLC chromatograms of SM and de-#-CN milk

samples

92

22 EHEYRK

=LA M -1 B 1 A0 3 5 3 RP-HPLC 25 SR & 1
Fie M T AT, AR PR IR B BN T
B, 0o BEA. ag-BEEH. -BEAAITEE
H Ca-la & -lg), &5 R R B S UE TR IE .
Hodr, BAFFEI c-BEEE AR ag-BEEE H SR
BN, aq-BEE A RS, FLIE A0S IR
B W3 FE A BT NS, p-BEE AR R 2,
BN =T AT E A R

W1 AR S35 T VRN RNTE %5 Ry
AR AR, 25 R W3 3. BIRFLA I B8R 1 K o
% IV 23 909 3.33 mg/mL A13.39 mg/mL, {Ki



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7

B FAE S TP X R R B A E SR S 2R
FEMER, SR 327331 mgmL 1 3.26~3.29
mg/mL. aq-MEE A RIRIMIEAL 5 WA VRS
MIEAEFLIY 10.70 mg/mL Jk/> 3] 10.10 mg/mL 45,

(ARIR AL, S [ G R e 22 . T A3
i OBIEFLAARIRAREERE D 8], RS AWRERA
W2 72 5« IARFLH p-Bé SR & &4 10.29 mg/mL,
SRR () R IE AL S, 19 RIANIRR LI -1

P BB AR S IR E A =ML R, AN
FEM IR B-BEEE IR EE 9.22%. 18.03% LA JL
28.15%. HE— i EA AR VUM E A S 2RI
B, AIEH IR AN ap-BEE AENURE S A LT
BT, ARIRACERRE S aq-B% 2R (A L AR LR A
PN, AR ACERAE (B oA AL, B-I& a1 BT o b
BN BT BB A B A RETIS, rH
A FURE S M FLTE S R 2, B FLT) 5.08

A, 45009 9.04, 7.99. 6.79 mg/mL. T mg/mL [%% 3.15 mg/mL. " 4
R 3 REMBERFIAZERASTK
Table 3 Changes in the protein composition of SM and de-#-CN milk samples

. 1-CN R 0o-CNIRE  ag-CN IRE i
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/(mg/mL) /(mg/mL) /(mg/mL) /(m, )
SM 3.33+0.14% 3.3940.09°  10.70+0.11°  10.29+0.05¢ :1.0:3.2:3. .0%0.01d
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w2 328002 327:0.03 1024005 7.99:0.04°  1803#032°  1.0:10:31:24 3.41+0.02°
w3 3.27+0.01° 3.2940.01°  10.12+0.03" 6.79+0.07° 28.15+0:615-1.0:1.0:3.1:2.1 3.5240.04°
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coagulation of SM and de-#-CN milk with different f-CN
removal ratios
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