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Abstract: The heat treatment of a-casein (a-CN) and f-casein (f-CN) in goat milk was explored by circular dichroism, fluorescence
spectroscopy and other methods to analyze the effects of their structure and antigenicity. The results showed that with the increase of the heat
treatment temperature of the casein, the natural structure of a-CN and S-CN was destroyed, caused molecular cross-linking or aggregation, and
changed the molecular weight. The content of free carbonyl in the molecule increased. At 134 C, the carbonyl content increased by 134.72%
and 110.98%, respectively. The free sulthydryl content decreased continuously. The maximum fluorescence absorption intensity of the
hydrophobic probes increased by 50.38%, and 9.61%, respectively. The temperature rise caused hydrophobic groups or disulfide bonds to be
exposed, resulting in increasing hydrophobicity of the proteins. Circular dichroism results showed that the degree of curl or elastic structure in
the secondary structure undergoes complex transformation, which changes the spatial structure of the protein. a- spirals were increased, f- turns
and irregular curls were decreased. The antigenicity of casein decreased with increased temperature. After simulated gastrointestinal digestion,
the antigenicity was reduced by 80.63% and 84.12%, respectively, at 134 “C. Therefore, heat treatment can reduce the antigenicity of goat milk
casein. And the change of antigenicity are inversely proportional to the change of free carbonyl content of protein. In addition, it is also
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positively correlated with the content of irregular curls and S-turns in the secondary structure.

Key words: casein; heat treatment; secondary structure; antigenicity
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Fig.1 SDS-PAGE of the components of casein in goat milk
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Fig2. Effect of temperature on the molecular weight of a-CN
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Fig.3 Effect of temperature on free sulfhydryl content of a-CN
and -CN in goat milk

B IE N R A P E BT R R —, e
ATV SIS TR —hni i, FoRASE SR A B ik
ZERRON, B 3 AR AR, ERLA o-CN
A B-CN Hh H H#RFE S S A . R AL 3N
o-CN 1 H S & E AT f-ON SR & &,
W EA S, HREINAE 63 CTH, FF o-CN

97



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.2

WK E AR S A W T, AEIREAE] 100 CRY
AN ERK, e NEET PR, SiERERN
134 Cif, HEHMHFESERD T 53.03%. 200, F
FL B-CN H H HEIE B EA K o-CN XHEEE UK, 24
TRFERE] 80 CHY, HHMIMIENEEAIIEH T BE
B, MIEERL 134 CH, HBFESERDT
52.65%, SARACERAHEL, A TIREEZER.

23 WEE_REMMEA

a O

3 -1t =

Ng /’*‘y

oo 2 134 C

% —100 C

= —80 C

2 3 63 C
— control

?90 200 210 220 230 240 250

WA/ nm

o

Vi

134 C
—100 C
—80 C

63 C
— control

[6]/ (10%*° cm?*/mol)
o AN Wi (98] — —_

-1%90 260 21IO 2I20 230 2;10 25IO
WA / nm
E4 FEIBEELETEDL a-ON (a) 51 A-ON (b) ME—E
TEE

Fig.4 CD chromatogram of a-CN (a) and #-CN (b) from goat
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Table 2 Effect of temperature on the content of goat a-CN secondary structure (%6)

ZRLEMLARR Yo
Aot EttC ” - ”

a-¥3% B-4% 7 B R Kt
control 39.33+0.22° 12.11£0.51* 27.33+0.18° 23.01+0.88°
63 C 40.82+0.32° 10.26+0.22° 28.56+0.03 20.23+0.17°
80 C 44.36+0.47° 7.97+£0.32° 27.96+0.56* 18.88+0.19¢
100 °C 58.78+0.13¢ 2.32+0.33¢ 26.5240.27* 12.98+0.34¢
134 C 60.22+0.09° 1.77£0.26° 27.65+0.09* 11.11£0.28°

E: FI AR FERTHIES S BAAREZEEF (p<0.05), F4LE.
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3 BEXE B-ON ZLEMEASSEREMN
Table 3 Effect of temperature on the content of goat #-CN secondary structure (%)

A C ‘ ZREEM RS %
a-¥25% B-4EA B & AL Kk
control 41.7240.33° 14.41£1.01* 21.88+0.33 22.79+0.72°
63 °C 50.68+0.29° 13.22+0.29° 14.42+0.67° 10.22+0.67°
80 °C 58.61+0.32° 12.14+0.87° 16.93+0.45° 8.2840.09°
100 °C 69.18+0.07¢ 11.29+0.23¢ 13.79+0.74¢ 3.44+0.23¢
134 °C 77.39+0.17° 6.32+0.18° 15.82+£0.21° 1.28+0.46°

*® 4 IBE XA SE TR R KRR B HIRNT

Table 4 Effect of temperature on maximum fluorescence intensity in fluorescence spectrum analysis of samples

RE/SC

63°C 80 C 100 'C 134°C

Control
" ¥ a-CN  6.51+0.25
FHIRA (x10°) .

F B-CN  12.69+0.22

7.13£0.06"
12.36£0.09"  14.95+0.17° 13.91+0.07%  13.9120.16°

8.91+0.10°  9.2240.03¢  9.79+0.42°
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Fig.5 Fluorescence spectra of a-CN (a) and -CN (b) from goat
at different temperatures
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Fig6. Effects of different temperatures on the antigenicity of
goat a-CN (a) and -CN (b)
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