MR ESERBHY Modern Food Science and Technology 2024, Vol.40, No.12

A EIFHRAIEXT K G2 LB & B S A T BRAY R0

W, =¥, #W, B8, ETL, QK
(] Bk 8% RAKFFARAT, J BT 530001)

T ARZ R K IR G AR, AR ILaY 4 A2 AR AR KA IR B G B n, 4
FERYP, WM FAERXS>TFREY, KOFREOMIE G _FAREN K 80 T, KAFLBEE G thA 0 M FoA b
REMR G, AR 137.33%, ABIBTIES 3233%; RHERE (135 C) £M4T, KFAREOHTHERZ
RFHm, 4124 5162 nm; AR RELAEEEZ G KRR, RBEME AL TN, AL ERBEO N _BLE
MEETA, 135 CEMT, a- FrREMF p-HEEFTRETHE, R0 A 13.76% Fn 35.84% ; BEEZ G4 = %%
M AR AL A RE, EFEKFHEIL (80 C), HABERSH 58244, BHBREILETAMKKER KA
258.96. A F Lid#E R, HACKIE LB EG QP AR, BHBEAGEHEREORE, ARk =5
A8, 80 CRAEM AR LS, i H3RA A & 142 b KA FUH b e A8 AR A28 10

KR AL, KL BEERG; &M

YEHE: 1673-9078(2024)12-170-177 DOI: 10.13982/j.mfst.1673-9078.2024.12.1192

T

Effect of Different Heat Treatments on the Structure and Processing

Properties of Buffalo Milk Casein

YANG Pan, LI Ling, HUANG Li, DAN Xia, HUANG Zizhen, ZENG Qingkun*
(Guangxi Buffalo Research Institute, Nanning 530001, China)

Abstract: The non-heat-treated buffalo milk casein was used as a control to investigate the effects of four common
heat treatments on the structure of buffalo milk casein. The results showed that macromolecular polymers were produced by
heating and were mainly formed by proteins linked by disulfide bonds. After the heat treatment of 80 C , buffalo milk casein
had the highest foaming capacity (FC) and foaming stability (FS) at 137.33% and 32.33%, respectively. After ultra-high
temperature sterilization (135 °C ), the buffalo milk casein enlarged significantly to 516.2 nm, with destroyed casein micelles
and an altered surface structure. Heat treatments modified the secondary structure of casein; notably, at 135 ‘C , the a-helix
and f-sheet contents decreased significantly, with minimum values of 13.76% and 35.84%, respectively. Heat treatments also
altered the tertiary structure and surface hydrophobicity of casein; the pasteurized milk (80 °C ) had the highest fluorescence
intensity at 582.44, and the ultrahigh-temperature sterilized milk had the highest surface hydrophobicity at 258.96. These

results indicated that pasteurization has a relatively small effect on casein, while the ultra-high temperature condition tends
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to cause protein aggregation, affecting product stability. Therefore, 80 C is an optimal temperature for the heat treatment of

buffalo milk. The findings of this study provide a theoretical basis for improving the stability of buffalo dairy products in the

production process.
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Table 1 Changes in secondary structure content of casein under different thermal sterilization conditions

B%Ea a- A% B E& p- 4 A T AN
4C 15213 +0.057 38.542 + 1.107° 34.858 + 1.103° 11.387 +0.198°
65°C, 30 min 15.565 +0.427° 36.062 * 0.849" 37.496 = 1.451° 10.876 +0.178°
80C, 155 16.475 +0.024° 32.900 +0.276° 39.769 0.351° 10.855 =0.100°
95°C, 5 min 14.562 +0.147° 36.898 £0.612° 36.679 = 0.488° 11.861 +0.083"
135C, 4s 13.756 +0.128° 35.835 +0.256° 39.780 + 0.237" 10.749 + 0.305°

E: B2 A EARRYINEFERTEASEMEF (P<0.05).
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Fig.4 Fourier infrared spectra of buffalo casein with

different heat treatments
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Table 2 Changes of fluorescence intensity of casein tertiary

structure under different thermal sterilization conditions

FHBAE/C RRRAZE
4 565.01 + 15.05
65 571.02 +13.33
80 582.44 +17.38"
95 578.10 + 6.81
135 546.42 19.62°

E: RSIALARRGNEFERTEAREMER
(P<0.05).
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