DR EmRH Modern Food Science and Technology

JE BREFRUAKREB LRI

M5, Tz, EEE, BB, HER
(PR KR FRBAFE TARFR, BARETHEmIERIAALET, Hhkiy 410004)
TE: RAARRE 2,2- 8 BWA R (AAPH) A 85 T it = A 69 50h b R ERE R Rkt A2 o9 5/ A b &,
Rt A A AR KR BG4 Hrh. SRR, B AAPH JREM 03w ZE 25 mmol/L, XAZRAOFLE—FAES TN D
3.77 #= 13.88 nmol/mg 3&4n £ 726 #= 15.73 nmol/mg, # B3I d 7.32 nmol/mg T £ 1.97 nmol/mg, KBAAZA A wAAEXELES
KA T B Rt b AT A B AR BT RRREE oA pATE S BT, fAEARAAEN ST L. MEXKEOR
WAL 6938 Hm, KAKB A AR 126 nm 3EAn2)] 216 nm, ABFAKMEI 1053 FH2] 568, HRFZARKEAEEES, RNRZEAR
BT, FAESTESABRY S0 TERERSZTRANG . KYLA A BERWBFH AR TG LM AT AT RBRER.
X LRAEWL XKREEG; RE BARAL
NEES: 1673-9078(2016)11-111-116

Effect of Oxidative Modification by Peroxyl Radical on the Structure of

2016, Vol.32, No.11

DOI: 10.13982/j.mfst.1673-9078.2016.11.017

Rice Protein

WU Wei, LI Tong, CAI Yong-jian, WU Xiao-juan, LIN Qin-lu
(School of Food Science and Engineering, Center South University of Forestry and Technology, National Engineering
Laboratory for Rice and By-product Deep Processing, Changsha 410004, China)

Abstract: The peroxyl radicals derived from the thermal decomposition of different concentrations of 2,2’-azobis (2-amidinopropane)
dihydrochloride (AAPH) under aerobic conditions were selected to be representative of lipid peroxidation-derived lipid radicals, and the effect of
oxidative modification by peroxyl radicals on the structure of rice protein was studied. The results showed that when the concentration of AAPH
increased from 0 to 25 mmol/L, the protein carbonyl and disulfide contents of rice protein increased from 3.77 and 13.88 nmol/mg to 7.23 and
15.73 nmol/mg, respectively, while the free sulfthydryl content of rice protein decreased from 7.32 to 1.97 nmol/mg, indicating that the peroxyl
radical induced the oxidation of rice protein. Fourier transform infrared spectroscopy indicated that the oxidation of the protein led to a decrease
in a-helix and f-sheet motifs, and an increase in -turn and random-coil motifs. As the extent of rice protein oxidation increased, the particle size
of rice protein increased from 126 nm to 216 nm and the surface hydrophobicity decreased from 1053 to 568. Meanwhile, the wavelength of the
maximum emission peak of intrinsic fluorescence was blue-shifted, and the intrinsic fluorescence intensity was decreased. Besides, the content
of high-molecular aggregates in the molecular weight distribution of rice protein gradually increased. The results indicated that the oxidation of
rice protein induced by peroxyl radicals changed the structure of rice protein, and formed oxidative aggregates.
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Table 1 Protein carbonyl, free sulfhydryl, and disulfide contents

of rice protein treated with different concentrations of AAPH

AAPH iRE HIK

i R4k

/(mmol/L) /(nmol/mg)  /(nmol/mg) /(nmol/mg)
0 3.77+0.12°  7.32£022°  13.88+0.25°
0.04 4.04£0.10°  7.00£0.26"  13.94+0.26"
0.2 435£0.14°  536£021°  14.04+0.23°
1 493+0.16°  3.54+020° 14.20+£0.18°
5 5.63£0.19° 2.71£021° 14.67+0.13°
25 726+0.16"  1.97+0.20°  15.73+0.17°
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Fig.1 Effect of oxidative modification by peroxyl radicals on the
deconvolution amide I band of rice protein
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Table 2 Effect of oxidative modification by peroxyl radicals on

the secondary structure of rice protein

AAPH #E . L

mmolLy o-$Ak pATER AMEE  pAEA
0 1946 2594 9.32 4528
0.04 1694 2531 1091 46.84
0.2 16.66 2307 1252 41.75
1 1625 2111 1323 49.41
5 1502 1553 14.34 55.11
25 1413 1374 15.15 56.98
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Fig.2 Effect of oxidative modification by peroxyl radicals on the

surface hydrophobicity of rice protein
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Fig.3 Effect of oxidative modification by peroxyl radicals on the

intrinsic fluorescence of rice protein
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Fig.4 Effect of oxidative modification by peroxyl radicals on the
particle size distribution of rice protein
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Fig.5 Molecular weight distribution of rice protein treated with
different concentrations of AAPH
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