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Abstract: To compare differences in bovine serum protein damage following sterilization by y rays and electron beam irradiation, bovine
serum was irradiated with 0~50 kGy and protein concentration, turbidity, and hydrophobicity were determined. The secondary structure and
thermal stability of the albumin purified from this bovine serum were analyzed. The results showed that the protein concentration decreased, and
the turbidity and hydrophobicity increased. And the changes induced by electron beam irradiation were smaller than those induced by y rays. At
the threshold dosage of 10 kQGy, the a-helical content of albumin had increased and thereafter decreased, and S-fold content first decreased and
thereafter increased, with ranges of change of 0~15.2% and 40.6~52.4%, respectively. The content of random coils always showed an increasing
trend. After irradiation, the DSC plot of the albumin fraction from the bovine serum showed an exothermic peak with a prolonged time, and the
peak temperature increased with increased dose (77.4 °C to 79.1 °C); electron beam irradiation showed the opposite trend. In the GPC plot, the
miscellaneous albumin peaks exhibited widening after irradiation. This shows that the interaction between the radiation and the electron beam
causes crosslinking reactions and degradation of bovine serum, which disrupts the secondary structure of albumin and exposes the hydrophobic
groups of bovine serum albumin to the exterior, increasing turbidity and decreasing concentration. No significant difference between the electron
beam and y rays was found at normal temperatures.
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Table 1 Changes in bovine serum protein concentration and turbidity between the two irradiation types

Concentration(Asys) Turbidity(A,sg)
Dose/(kGy)
y-ray electron beam y-ray electron beam
0 2.3740.00 2.37+0.00 3.71+0.00 3.71+0.00
10 2.21+0.00 2.24+0.00 3.89+0.01 3.52+0.00
20 2.2340.00 2.27+0.00 3.92+0.00 3.85+0.00
30 2.2540.00 2.2540.01 3.81+0.01 3.99+0.00
40 2.234+0.01 2.20+0.01 4.00+0.00 3.82+0.00
50 2.22+0.00 2.14+0.00 4.03+0.01 3.97+0.01

22y A& ORI MR A VR B B 3K

W % v

A i R i 2 B K M 7 ) 1 D
Tb, HFERT 10 kGy AR KT 40 kGy I, 1
DEREE AR (L lay SHERFNE 10 IEED . #Fh
R SCAR L, A R A IR () 2 K T
y BHERRT, JUHEMUAIE AT 10 kGy 2.

Bt K R AH ELAE F R 4R R R 1 R = S5 i)

ZAEM 1, SRR SR M EE B AR S —
Es1 11 R Y EET (2 A PG 1 R Y S N =TT
B 11 0 1R B e KR IR IER], SRR 7y
TR, EAN=REMEBIN, X5EA
PRI — B BT KA SR A R SR,
WREECER 1 K PERE R BRI, AR T 5
AR HAERE, BEEREEGTIEREN, 56
IKPE UG N 2B AT 2 B A IR E T R, B
BANE T K7 -

Zr BRI, AR IR R R B A R g PR RE R

213



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

SEI A, AR T 10 kGy B, B REE R 4R
I HE A BUKYET Rl T y LRI .

a 200~ — no irradiated
180 | — y-ray 10kGy
160 |- y-ray 20kGy
140 | y-ray 30kGy
120 | — y-ray 40kGy
z 100 b — y-ray 50kGy
=)
80
60
40
20
0 1 1 1 1 1
420 440 460 480 500 520 540 560
Wavelength / nm
b 200 —— no irradiated
180 —— electron beam 10kGy
160 - electron beam 20kGy
electron beam 30kGy
140 —— electron beam 40kGy
120 —— electron beam 50kGy
=
~ 100
=)
80
60
40
20

1 1 1 1 1 J
9120 440 460 480 500 520 540 560

Wavelength / nm
1 AERAG R4 A E ARk RIS
Fig.1 Effect of the two irradiation types on bovine serum

hydrophobicity
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Fig.2 Change in thermal stability of the bovine serum albumin

component after y ray or electron beam irradiation
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Table 2 DSC parameter analysis of BSA purified from bovine serum after different irradiation treatments

Treat Peak time/min Peak temperature/'C Heat flow/(mV/mg)
y-ray10 kGy 16.60 77.60 -0.43
y-ray 20 kGy 17.20 74.50 -0.44
y-ray 50 kGy 18.60 77.90 -0.42
Electron beam10 kGy 16.30 79.10 -0.43
Electron beam 20 kGy 16.50 78.00 -0.44
Electron beam 30 kGy 17.10 75.20 -0.48
Electron beam 40 kGy 17.40 73.80 -0.45
Electron beam 50 kGy 17.40 73.60 -0.47
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Fig.3 Change in circular dichroism in the bovine serum

albumin component after y ray or electron beam irradiation
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Table 3 Secondary structure content of BSA purified from bovine serum after different irradiation treatments

Treat o-helix/% [-sheet/% p-angle/% htb+t/% Random coil/%
0 kGy 14.60 47.40 3.60 65.60 34.30
y-ray 10 kGy 19.70 40.60 5.10 65.40 34.50
y-ray 20 kGy 17.10 43.70 4.90 65.70 34.30
y-ray 50 kGy 4.50 48.20 5.60 58.30 41.70
electron beam 10 kGy 15.20 45.60 4.40 65.20 34.80
electron beam 20 kGy 9.70 48.50 4.20 62.40 37.60
electron beam 30 kGy 1.70 52.40 3.40 57.50 42.50
electron beam 40 kGy 0.40 52.20 3.70 56.30 43.70
electron beam 50 kGy 0.00 51.40 4.70 56.10 43.80
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