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Fig.2 Changes of digestibility of wheat germ globulin

in fermentation
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Fig.3 TEM images of digestion of FWG
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Fig4 Release of total free amino acids during digestion
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Table 1 Statistical table of the types and contents of free amino acids released during digestion
- FHE
HERAR JR. A5 K 50 1% B AL 2 h/% M iE AL 1 h/% M i A 2 h/%

R A& 2R (Asp) 3.202 4.989 5.091 3.292

7 & B2 (Thr) 2.850 1.816 4.334 1.640

2 5 B8 (Ser) 1.290 1.630 5.537 0.413
%2R (Glu) 10.690 5.793 14.764 9.601

H &8 (Gly) 6.253 4.592 5.839 3.610

A AR (Ala) 7.788 6.020 4.168 5.623

F PR (Cys) 0.122 0.462 0.212 0.682
2B (Val) 6.059 7.082 4.394 5.235

WAL Z B (Met) 3.361 2.957 3.856 0.615

5t % AR (1le) 3.174 4.044 1.681 7.001

55 &8 (Leu) 10.145 10.049 - 9.989
B& 2 B (Tyr) 0.859 3.195 1.679 4.479

K A 282 (Phe) 6.251 5.879 8.033 7.861

20 & B (His) 12.529 15.976 16.350 14.534

& &% (Trp) 2.202 2.113 4.186 1.406

AR (Lys) 7.957 8.108 7.272 8.498

Hr 2R (Arg) 15.268 15.293 12.603 15.522

5 A kR BR (AAA) 9.312 11.187 13.898 13.746

X 4RI (BCAA) 19.378 21.175 6.075 22.225
B 4T 2R R (PCAA) 35.754 39.377 36.225 38.554
e B i PR AR T NS R TA RN BE ) O T A #5 4 H EY or
YEFE=, AL 1 h J5 22 20 A 2R ) K 1
BRIk AL 42 5 KA 28 2 G 2 B S A eml
AT A LB ) 25 AP, S s B RRAE I AL g E8 o
2 h 5 BN BF SR LA S R & 2 Zga
(B-BF) Wik NI s K dE T 2 s
R G , A S BRI T LS i 4 BB S
2 (1) 32 35 R AR T 5 5 B (R A B B 10 B oI
Mg 27 = ] -l

°© WA s Jitifel h Jiife2 h
7 T R A FE R (AAA ) 3 238 3o ARk 14 K
roup

B R L S T & R AR X
B fd B G 25 1 200 5 M 280 i S B O R
(BCAA) TENLIAHEAC S | 142 12 3l LA 451 43 v 0 4y
T8 B AR B0 A IE LT 2 R (PCAA)
BAFAE THUR AR WS R A IF L A 28 R AT
T AL R O G | LR T AN e A, R R A
gL, DT I8 2P Y H e,

ARG 55 2 R 5 AE b FF SR L
2.31%:1.69% (& 5) , L& i Ak i 72 v AS [] b 2 3
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Fig.5 Distribution of essential and non-essential

amino acids during digestion
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Fig.6  Analysis curve of circular dichroism spectrum

during digestion
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Table 2 Changes of secondary structure during digestion

o =B EM%
AR a— ¥ ik B & Bt fi AN K
R 2091 37.88 16.36 24.65
B A2 h 1222 30.40 2011 36.36
W H AL 2 b 20.78 38.87 18.29 217
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41.76% %R T+ 2 74.51% , Fo'& 2 F [ 1 BE 35 B R A
ETEBER, 45 TFFE T 11.06% (ABTS) il
18.44% (DPPH) . 17 1 1L B B A8 Ak £5c o 8 3% 114 Bisf
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Fig.7 The changes in antioxidant capacity during

in vitro digestion
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School of Food and Pharmacy, Xuchang University, Xuchang 461000, Henan
‘Henan Feitian Agricultural Development Co. Lid., Hebi 458000, Henan)
Abstract The changes of digestibility, microstructure, amino acid composition, secondary structure and antioxidant ac-

tivity of fermented wheat germ globulin (FWG) at different digestion stages were evaluated based on simulated gastric and

intestinal digestion in wvitro. The results showed that the digestibility of FWG decreased from 55.43% to 34.33% and
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9.54%, respectively, and the average particle size decreased from 100 nm to 50-70 nm and 20-30 nm, respectively. The
relative molecular weight of undigested protein was stable around 15 ku. After 2 h digestion, the release of total free
amino acids of FWG was 2.05 times that of the original sample, and the contents of aromatic amino acids and branched
amino acids were significantly increased. Lysine and valine, which were associated with the stability of a—helix and B-
fold, were dissociated at this stage and disorder increases. The hydroxyl radical scavenging rate of FWG was significantly
increased by 32.76% after gastric digestion, and ABTS free radical scavenging rate and DPPH free radical scavenging
rate showed a decreasing trend during gastric digestion. After intestinal digestion, the total free amino acid content of
FWG tended to be stable, and the order of secondary structure increased. ABTS free radical scavenging rate, which re-
flects the antioxidant capacity of hydrophilic peptides, first decreased, then increased and then decreased during intesti-
nal digestion. Hydroxyl free radical scavenging rate was positively correlated with the relative content of hydroxyl amino
acids, first decreased, then increased, then decreased and finally increased. The scavenging trend of DPPH free radical
was closely related to the content of hydrophobic amino acids. This study provided a preliminary theoretical basis for fur-
ther understanding the physicochemical properties and functional mechanisms of FWG during intestinal and gastric diges-
tion.

Keywords fermented wheat germ globulin; in vitro gastric and intestinal digestion simulation; amino acid analysis; an-

tioxidant activity



