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Study on gallic acid-modified antioxidant peptide from Agaricus Bisporus

and its antioxidant activities in vitro
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Abstract; With reducing power as the index of investigation., the
preparation technology of gallic acid-modified antioxidant peptide
from Agaricus Bisporus (GA— ABAP) was optimized by of orthogo-
nal test and in vitro antioxidant activities of GA—ABAP. The results
showed that the optimum preparation conditions of GA—ABAP were
as followed: volume proportion of GA to ABAP of 5 : 1, pH value of
11. 0, heating time of microwave of 8 min. The comparison showed
that the in vitro antioxidant activities of GA—ABAP prepared in this
condition were remarkably improved, the reducing power and DPPH
radical scavenging activity of GA—ABAP were 11. 16 and 9. 83 times
higher than those of ABAP, respectively; the metal chelating ability
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and superoxide anion radical scavenging ability of GA—ABAP were
increased by 78. 00% and 109. 80% . respectively, and suggesting
that GA modification may be effective in improving antioxidant activi-
ty of antioxidant peptides.

Keywords: Agaricus Bisporus; antioxidant peptide; gallic acid;

chemical modification; antioxidation
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L1.2 e

T MZ-2070EGZ B, 75 5 1 IR B3 I ol s A B A 0 5

26 HNTT LAY 66 T TU-1810 B, b 503 57 3 AL 28 4
FRA ] 5

K 12 % 2 O HL : Eppendorf 5804R %Y, f# [§] Eppendorf
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LLAMEIE AL . NICOLET 380 %1, 5 [ 28 Bt Kttt /R Bl 4%
NI
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1.2.1 GA—ABAP % s H £k %

(1) At ) %t GA—ABAP il #5 B 52 W« H AR BEL 6 ¢
1 885 mg/mL ) GA 1 5 mg/mL ) ABAP, iR F H ik
i, Bl 1 mol/L ) HCL #1 NaOH JH# %W pH % 11. 0,
BRI SR 10 mL 358 E T 0B oA G
700 W, b 5 BCh 140 W) — 52 i) (3.4.5.6,7,8 min) 5
SE R F UK e A TR AR 4 O 300 Da 135 AT 48 35 At
48 b, W HE B BT R T R 7 ) 3R R T

(2) PRFLE % GA—ABAP il 4 19 5% Wi . 45 A 5] 11 14 2
Pe(1:3,1:2,1:1,2:1,3:1,4:1,5: 1)FH 5 mg/mL
M GA 1 5 mg/mL 1) ABAP,JE T HZ %%, ] 1 mol/L
i HCL AT NaOH 2 %50 pH Z 11. 0, 5 I A& & 1Y B K
R 10 mL U BT HOB o G 700 WL ik B 5 B
N 140 W6 min, 2R J5 L B F ok 2 # . A E 5 7 2
300 Da [ iEHTAS B HT 48 h, AR B BT 7R T - A0 7= ) 1 38
E 1.

(3) pH X GA—ABAP il & W52 0 4% AL 4 ¢ 1 &
B 5 mg/mL ) GA F1 5 mg/mL i ABAP,JE T E 388+,
F 1 mol/L ) HCl F1 NaOH & # % % ) pH (9. 0,10. 0,
11.0,12.0,13. 00, W AR & M SR BUR 10 mL 8 &+
PO I (e 700 WL B J5 B0 140 W) 6 min, 285 37
B vk vh ¥ 20 15 K B 42 F & 300 Da fY35 #7438 3% A7
48 h, WA IB MR , VR T o 40 00 7= 400 9 348 J5T
1.2.2 GA—ABAP Hl# FIE SR & A S 2 56 45
JOHRE Lo (3°) IE2E FMAT IE 3 IS8 . LIRS R J7 R % 248 4k
Y GA—ABAP Wil # T4k
1.3 MEMBEAE
1.3.1 ABAP g5t 45 b1t R AE

(1) 57 W5k 3% 4 B . BUE i 9 ABAP, GA fl
GA—ABAP 43 J 7 i T 28 8K . 7 190~700 nm KT
HEATH T 57 I G Y U A SR B L O 4 o A L

(2) LA G 1E 4y #7: 4% 58 & T 9 ABAP I GA—
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PO A (NBT) 38 JE k0 420 (D3 S M A B 7 E
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Figure 1 Effect of heating time on GA—ABAP preparation
2.1.2 {RBULXT GA—ABAP il 4 1520 (R BUE 2 5
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AN BES GATE R NLR F P OIT & BB 3 I, 48 46 ™ 4 1
HR SRS LA GA 5 ABAP IR Ry 4 ¢+ 1
i 7 38 SR T 3k B B K TR GA I Ee il 72 4 38 R
A T W Al i T ABAP SZ 0 GA FiF 4 1 i J 14
PRI R A b 3 2 1~5 ¢ 1 fE Ry 4 .
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Figure 3 Effect of pH on GA—ABAP preparation

3, pH 10. 0 BHE ™ 9 1 38 5 ) dse oK T RE 2 B T pH 20 &
o I AT . ABAP Bl GA 4 F 1 & FE F 1 it BR2S R R F )
NI R A IR pH 9. 0~11. 0 1 g B & lE .
2.2 GA—ABAP §I& W E XX

% 5 R BRI 45 5L LR R LG L pH i g s 8] S (R 3R
HEAT Lo (3 IEAZ A 86, 1E A I 80 B3t I 36 1, IE 28 il 46 e 2%
GYBT B JT 25y W 45 B oy I L 2.3,
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Table 1 Levels and factors of orthogonal experiment
K A RRRLE B pH C B ] /min
1 51 9.0 6
2 41 10.0 7
3 31 11.0 8

B35 2 AT A0 52 GA—ABAP il 4% 1 45 R 2 1 HE 51 it
J¥ o A>B>C, BUAF LG > pH > Jin it (8], g% 2 19 K {H
CINSE =i E =R N AN AN oY = WA o 6 BB IR 7 B % Y
J7 457 B R A A A (EL L SR 4 S R AR B LK £ S K B
Hr it H) 23 5 B GA B3R 3% 5 T3 K pH 45 52 R 4% 11 R
i I 5 0 A1 BB S IE) X 8 A R B R O OR B3 (L
T3 AWML R IR B B L TR bR I A T
GA—ABAP il & M AETE 44N ABG. B GA 5
ABAP fAFULL 5 ¢ 1, pH 11, 0, f ¥ A BT 8] 8 min, [t
b AR LR C Y R E B AR T2 50 41, 7] R 2 B F ik
8 15 T v %ok S w0 0 R I PR 2R R R B 4, Bl
F C KT KRB R/ IR AL 5 W 8 SR wh - 1R
— £ W5T.

R2 EXRBEMBRESTE

Table 2 Analysis of range table of orthogonal experiment

I ez A B C D@3 )5S (ODggo)
1 1 1 1 1 0.613
2 1 2 2 2 0.814
3 1 3 3 3 0.979
4 2 1 2 3 0. 625
5 2 2 3 1 0. 648
6 2 3 1 2 0.670
7 3 1 3 2 0.433
8 3 2 1 3 0.536
9 3 3 2 1 0.575
""" Ki 0802 0.5 o0.606 o0.612
K> 0. 648 0. 666 0.671 0.639
K3 0.515 0.741 0. 687 0.713
R 0. 287 0.184 0. 081 0.101

3 EXRBHFZEHH'

Table 3 Variance analysis of the orthogonal experiment
W= FHMm AmE Hir F1{H P {H
AL 0.373 2 0.186 22.2544  0.0001*"*
pH 0. 155 2 0.077 9.243 3 0.001 4~
s} ] 0.033 2 0.017 1.976 9 0.164 7
CE%e 00497 2 o.0248

tox % RIRFEW R (P<0.01),

2.3 ABAP &M T RIRIE

2.3.1 AT Wb N GALABAP K% 1k 2% 14 il
#T18 GA—ABAP [ 28 4h—7] 156 3% i/ 4. ABAP &
220 nm A — I H B 5 W g, GA #E 216,260 nm 4b & A
— AR YR, GA— ABAP 118 5 AW Ui 0 7 F 209 nm, A
X FJE ABAP 1 220 nm £ 4 T B WIER . R ¥ ABAP 5
GA Z I8 9 & A= THABMG R A8 T — 3 =9 .
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Figure 4 UV-Visible spectra of GA, ABAP and

GA—ABAP

2.3.2 UM HT B S AT, ABAP (1 NH, W g A
3436.70 cm ', GA—ABAP BJ—NH, W g 1§ £ 3 425. 13 em ™ '
ABAP f5—COOH W% Wit % 7€ 1 402,07 em ™', GA—ABAP
—COOHW W s 7E 1 411, 71 em ™' ; ABAP 1) C =0 W& i 1 7
1643.14 cm ', GA—ABAP [y C=0 Wik 7E 1 648. 92 cm ',
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Figure 5 Infrared spectrum of ABAP and GA—ABAP
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