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Abstract: A comparative investigation was performed using oxidation systems comprising single active particles,
namely -OH and H,0,, and free radical scavenging systems based on cold plasma (CP) (-OH scavenging: CP + tertiary
butanol; H,0, scavenging: CP + MnO,) to explore the specificity of different active particles in CP treatment (-OH and H,0,)

on the structure and antigenicity of glycinin. The IgG/IgE binding abilities of glycinin were found to gradually decrease
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to 69.00% as the -OH concentration increased up to 20 mmol/L in the -OH oxidation system. In the CP + tertiary butanol

oxidation system without -OH, the IgG/IgE binding abilities of glycinin increased from 59.45% (IgG) and 52.50% (IgE) with
CP treatment (40 kV, 2 min) alone to 67.95% (IgG) (100 mmol/L tertiary butanol) and 73.77% (IgE) (300 mmol/L tertiary

butanol), respectively. Similarly, the IgG /IgE binding abilities of glycinin decreased to 65.65% (IgG) and 30.84% (IgE) as

the H,0, concentration increased to 2.0 mmol/L in the H,0, oxidation system. In the CP + MnO, oxidation system without

H,0,, the binding abilities of glycinin increased to 91.22% (IgG) and 73.90% (IgE) as the MnO, concentration increased to

25 mmol/L. Structural analysis based on SDS-PAGE and fluorescence spectra indicate that the -OH-induced primary and

tertiary structure changes of glycinin are directly related to the reduction of the antigenicity of glycinin. Meanwhile, only the

tertiary structure of glycinin was modified by H,O,. Therefore, -OH and H,0, are key active particles in CP treatment for the

oxidative modification of protein structures and its related antigenicity elimination.
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Fig.2 The effect of different oxidation systems on primary
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Fig.3 The effect of different oxidation systems on tertiary

structure of glycinin
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LR, FHORGERE QSRR Rk, #
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a 100 [

o
(=]
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Oﬁfiﬁi‘fi CP 100 200 300 RALFLCP 100 200 300
BT EEHRE / (mmol/L)
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Fig.4 The effect of different oxidation systems on the IgG/IgE
binding capacityof glycinin
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Fig.5 The effect of different oxidation systems on carbonyls

contentof glycinin
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P ¥ W MnO, BF il H,0, it #2 4 : MnO,+H,0,—
Mn(OH),+0, ; Mn(OH),+2H —=Mn*"+2H,0 ;
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(P<0.05), B MnO, ff{t H,0, F&fik 7 CP Ab#E
SR EERE AEAIER, Xl 5k 5 PR
I MnO, ¥R 7t H,0, % 52 S0 e fige 5 F 1) 4518 — 3.
g bl H0, WEEBEAEMAES, HAEHEE
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KR, MR RFIEE H0, FFikR CP AbEE X K G ER
ESEIER RV e NP

2.2.2 SDS-PAGE
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Fig.6 The effect of different oxidation systems on primary

structure of glycinin

W 6 Fiaw, SAFEMIBAEAE 3 05 e &1,
Bl 6a, NEMEMEDZRWBEREEL - X
B H,O, AR R AR K G BRE 1 — R = A 52
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(-OH). 2.33 pmol/g (H,0,), {H -OH %I ¥ nJ pi 4%
HH— WL, RV E A KRR . B b,
CP+MnO, ] H,O, Bf A 2 o 2 1 2% 7 9 95 T XF

M, H5RT CP AL# 2 min AEM, R H,0, KT
25 CP Ab B HAEAL B FE h X — RS = A
SR, CP ACBER 5 Z M FIAEE D VR, W
FH T B A RSB A 5935 4440, B HEDN CP 4b
H k2 H,0, 5 H AR A7 E Y FAE R, @00 57 ik
A H0, 7 & Rk U R AE I 55, X8 H — 4
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