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ARFOZTAABAANE, KO HRE K FRHTALE,REMN 10 mmol/L F+F F] 15 mmol/L. B, 16 &£ 3K &
GEBOHEEHRA, LB EI KR, B, AAPH &AM TARBER TR AEARTGHER YL RETA, 52
K E A 5~10 mmol/L B A A Tl AR E GO REE,
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Effect of Peroxide Free Radical Oxidation on the Structure and Aggregation Behavior of Arachin
WANG Haiyan, LI Wenjun, LI Yudie, SONG Qingyun, PANG Zihao, XIAO Yilang, WANG Chao, LI Wei"
(College of Biological Engineering and Food, Hubei University of Technology, Wuhan 430000, Hubei,
China)

Abstract: Arachin was oxidized by peroxide free radicals derived from aerobic thermal decomposition of 2,2’-
azobis (2-amidinopropane) (AAPH) at different concentrations, and the effects of AAPH oxidation on the mo-
lecular structure and aggregation behavior of arachin were investigated. The results showed that with the in-
crease of AAPH concentration, the absorbance representing turbidity of arachin increased from 0.20+0.01 to
0.44+0.01, the average particle size increased from (153.94+3.31) nm t0(196.80+3.06) nm, and the content
of free sulthydryl group decreased from (14.62+0.08) pmol/g to(7.77£0.25) wmol/g. The absolute value of Zeta
potential decreased from (24.17+0.06) mV to (15.93+0.05) mV. The study on the maximum emission wave-
length of fluorescence showed that when the AAPH concentration was 0—1 mmol/L., the maximum fluorescence
peak of intrinsic fluorescence red-shifted, and when the AAPH concentration was 5-15 mmol/L., the maxi-
mum fluorescence peak of intrinsic fluorescence blue-shifted. Peroxide free radical oxidation resulted in the de-
crease of a-helix content of arachin but an increase of -sheet and random coil, showing a trend of transforma-
tion from a-helix to B-sheet and random coil. The scanning electron microscopy results showed that after perox-
ide free radical oxidation, arachin gradually dispersed from a tightly aggregated state. Especially, when the
concentration increased from 10 mmol/L to 15 mmol/L, the surface morphology of arachin became loose, and
the pores increased significantly. Therefore, moderate oxidation by AAPH can affect the aggregation behavior
of arachin by changing its structure, particularly at the concentrations of 5-10 mmol/L, which is conducive to

the aggregation of arachin.

Key words: arachin; peroxide radical oxidation; secondary structure; infrared spectrum; aggregation behavior
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H. EARGAEBILLEY &', & A5
FIRE TR, e S5 F s I I8 I sC B IR 42
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PN 0 TR o B TR AR 2 BL A R T 4 B L sh
PR ART 5 1
1.3.9  HHf i 7 BB

27 T AU 7 ARG B, 2R FH A 415 HL T S 1k
BT, BUAT 5 /D i e A BR AR (A RE A B RE A 3 SR IR A
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Fig.1 Effect of different concentrations of AAPH on the turbidity

of arachin
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Fig.2 Effect of different concentrations of AAPH on free
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Fig.3 Effect of different concentrations of AAPH on the particle

size of arachin
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Fig.4 Effect of different concentrations of AAPH on Zeta

potential of arachin
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