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Effects of glycation modifications with 3 kinds of hexose on the structure and
antioxidant activity of pea protein
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ABSTRACT: Objective To investigate the effects of glycation modifications with 3 kinds of hexose on the
structure and antioxidant activity of pea protein. Methods The structure and antioxidant activity of glycated pea
protein was analyzed by determining the free amino groups content, endogenous fluorescence and surface
hydrophobicity changes, ABTS" scavenging capacity, DPPH- scavenging rate, Fe*' chelating capacity and
superoxide anion radical scavenging capacity. Results After glycation, the content of the free amino groups of
glycated pea protein decreased and the advanced structure changed. The glycation degree of pea protein-galactose
conjugated compound (PP-gal) was the highest compared with others. In terms of antioxidant activity, PP-gal had the
best ABTS" scavenging capacity, DPPH- scavenging rate, Fe** chelating capacity and superoxide anion radical
scavenging capacity, that was, the antioxidant activity was the strongest. Conclusion This study can provide a
reference for the preparation of pea protein with good antioxidant activity.
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S E PSRRI S X BB R EE, HiEh
R (50%~70%) FEE 175 (20%~30%) % 455 120 H AT,
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L1 #R5RF

i G 1(90%, BETU SRR e /R A U RHCA R FD);
BIEINE L FUME SRR B R R (dI-dithiothreitol, DTT).
Q-TR e -1 -ZRBR PR AN (o3 AT 2, b g BT R T 3R R A,
% B2 2% ti £h V& WK (phosphate buffer saline, PBS)(pH 7.4,
10 mmol/L). T heBemmimdh . Muborral, &3
BHEARAT), CEEGHTEE, K K= ),
AR 2% — H i (o-phthalaldehyde, OPA). 1,1- —A&%E-2-=ff%k
ZRJPk(1,1-diphenyl-2-picrylhydrazyl, DPPH). 2,2-B¢%-—(3-
o H -5 I 19E K -6- il 182 ) — 4% 1R [2'-azinobis- (3- ethylben
zthiazoline-6- sulphonate), ABTS], 4P =B}, JEIKM (M1
4li, JE[E Sigma 2 F])o
1.2 FE5RE

DHG-9070A H R XU T WA ( i —E R AU A B
5 w)); Leader-Al 7838 A 7K A (b 1 SUAEAL A8 A B2 |,
LGIJ-1D-80 ¥R THEHLCL 50V 2R R AL AR H A R F);
SynergyH1 BUEGHR 34T (3 E Bio Tek 24 H]); F-7000 Hl%¢
JENETEA(H A H A ).
1.3 SEWHE
1.3.1 sma&aBEIM=HH &

#4535 25 1 (pea protein, PP)& T PBS ZZ i (pH 7.4,

&

=

10 mmol/L)", Mt il BB ¥R B A 10 mg/L M, 4
HEEE 1143 A E 2L (gal) 20 (glu) AR (Fru) 1R 2T,
BT BT IR IR SRR BT 50 CCHURT - SR, 4 h(if Al
NaCl ) o SV 2595, 2B TR T15 304 Wi 5 FIf
5=, 4rich PP-gal, PP-glu 1 PP-fru,
132 adRaAEnE

ZHE WANG U7 ik RIfE B o, FREL 9.525 ¢
b A1 0.25 ¢ + e EEGRIR AN T/ NEEAR o, A 150 mL 7818
IKEERRIG, FRIL200 mg 4R 2 — T 5.0 mL ZEE(95%),
FIMA 0264 ¢ B MEFE R, EHZEBKERR
250 mL(kE 2R HRE), OPA YARTE 2 h Z N, B
200 pL #f S (1 mg/mLYMA B 41 OPA ¥ 4 mL,
IR T REEER BN 2 min, F 340 nm ZbIEOBE . L
WERR 0, 0.1, 0.2, 03, 0.4, 0.5, 0.6 mg/mL 245
Mgk, MEARE i A w0 B A T A b el
FE 7 (mg/mL),
1.3.3 ARZAENE

FH R Gl 7K ¥ 45 B0 28 OB Ak 7 W 3 T R
FEA 1 mg/mL, XAESEHEAT N IR T . PR EE SR
ESME R BB WK R 280 nm, & ST R 300~450 nm,
WMAEMEMNMEEREY N S nm, ARMEE N
1200 nm/min,
1.3.4 R @ HAMERNE

ME I 5 08 ZHANG ZUDER RS ol SR 8-28 1%
JE-1-ZERERR N E O CERET, I 45 0 2R (I SE L )
14 22 1T B /K M o K 45 B0 5 B OB SE G - R Ry 0.05.0.1
0.2.0.4.0.8 mg/mL, #AJ573 75 6 mL R AL 5 40 pL
8-J e - 1 - ZE R R VAR (8 mmol/LYIR A, Wi JL7% i
B ME SRR R AT 400~600 nm, R T
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4 1200 nm/min, HLJE N 400 Vo PABEEE FRE 5B HOE
(mg/mL) AR AL bR, FEGIREE NP ARARER], X iR A
R ENH A TG, WA B2 AL R, BN
Wi B8R PRI P 0 R B K
1.3.5 ABTS"- 74 mlE

S8 NIE V2R 05 ik, e 45 i o 8 (B Ak
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FEA 5 3.9 mL Y 2,2'-B A (3- 2 FE 5 1 e B k- 6 -l 7R )
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0D -ODg

oD

o oD, R4l K B AHE BT OD {H, ODg, Wi &
FURELAL ™) 5 ABTS WU ) 1) OD fH .

ABTS" -5 A8 /1= x100% (D
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1.3.6 DPPH-FAMRFu#ym &

A% DAULAY 26053 052 B 5 9 DPPH-TEBRAE T
Ph 70% By 2 B ¥ W TC ) BT V& O 0.25 mmol/L Y
DPPH- ¥, B 100 pL 7 B AR AL 5 100 pL DPPH %
W R (96 FL) LIRA), = F MR 30 min, F
517 nm AW W SAH - 45 B 88 R4k ™ 19 DPPH -1
BRI AW (Q2):

DPPH- il J1=[1- ((OD,-0D, /0D, )| x100%  (2)
HH, OD, 2 100 pL BEFLALFE F AT 100 uL DPPH A BIR A
MA5# OD {H, OD. A 100 uL #5445 100 uL 70%HY 2R
4 J5 17 OD {#i, OD, & 100 pL DPPH -1 5 100 pL #8247k
TRA )5 OD fH.,
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E" AR E):
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1.3.8 RAMBTadAFREANT

) R ) 45 W S 2R RS AL P VA B R A 40 L 4B
K =25 mmol/L), IREFEIE T M 3 min, PREIMNA
50 puL IR BEEE IS K (50 mg/mL), R AR RV
15 min, F 325 nm AU 5E OG0 AR (4):

BT A R =0 2 x100%  (4)
Horh, ODg KR 2l KA R Sl A2 (W S E, ODgy I AFE
Bl S A BAE
1.4 HIEAIE

A SERINES 3 IR, FRFR R E2E
K SPSS 26.0 Xt EHEEA TS24, fiF GraphPad
Prism 8 X1 &4 i T4 K .

2 HR55%

21 HHEESE

3 Ak S5 0 1 S SRR R N, R G B B, R AEAE R
FUT T B0 A SRR Y R k3 BV e, wT
VA A 00 7 25 10T 43 - 1 PR 00 2 8 Ak Wl B Ak
PR 1A B AR OB b B s i
HE 1 AT, 2SRRI IS, PP ORGSR R,
H:H PP-gal<PP-glu<PP-fru<PP, %53 gal A5 kKA
BESEAL R, glu IR, fru #5055 . SHAO SR g3 th 32 W1,
WEEAERRBEBRR, A R 2 R R

22 HIERAEDH
FHEFGRIRILHEARZR, E5lEEAT™EN

PRI I DR, T 2 10 T 45 A T 00 2 5 | (0 B R 1Y) 2
FE O RO, DA 5 W) 2R 154 P9 R i 55 U0 2R P IR
KSR R R, Heas ) g R £ ke ks, T 5k
WIS EREE . |8 2 i PP-gal. PP-glu il PP-fru (4 i
BRI . I 2 AL, B E AR AR Y
Jei, FLO RS 5 B AR, X T AR R R S ST T
Wil 5K (11023 [R5 4L, A5 5 22 110 €0 52 R 22 5 T it K
W, SRR AR, PP-gal #NETIEIAR,
X AT BE SR T AR B e, KRR R TR R
FIRSEH, 8 2 00 SR R 88 T /KR . X 5 H A |
AL RS R —E.
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Fig.1 Effects of glycation on free amino groups of PP (n=3)
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Fig.2 Effects of glycation on intrinsic fluorescence of PP
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ABTS A9} K,S,05 AL L 4 A H1 3k ABTS', 4 4f
TP E LRI, ABTS REBL IR H R B A Hi LAY ABTS.
W, AT LA R 2 €5 1 R I TR it R A TR T . FR AT 4
Al A1, 5 PP AL, PP-gal. PP-glu il PP-fru fi] ABTS -4
442 K (P<0.05), i, PP-gal fi Ko X ] B2 [ oy — ik
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Fig.3 Effects of glycation on surface hydrophobicity of PP (n=3)
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Fig.4 Effects of glycation on ABTS" scavenging capacity of PP
(n=3)
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DPPH-Z—F7E 517 nm 4bH A 58RI FEE 1) HLE
T HHEE. Y4 DPPH- 8RR 5 B (0 23 AR 25 (048 O (5,
Joft, FIE S AI%1, PP (4 DPPH- WSR2 35.62%, i 20
HALAL TR, PP-gal . PP-glu Al PP-fru () DPPH-3& B34l
H 69.02% . 58.45%F1 52.58%, H:H, PP-gal HAA H HIHT
AAbiE .
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AL AT A 25 PP ) Fe® B &R Sy, v PP-gal
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Fig.5 Effects of glycation on DPPH- scavenging capacity of PP (n=3)
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Fig.6 Effects of glycation on Fe* chelating ability of PP (n=3)
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Fig.7 Effects of glycation on superoxide anion radical scavenging

capacity of PP (n=3)
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