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Study on antioxidant activity of Maillard reaction
products in the methanol solvent system

ZHANG Yin-liang, ZHANG Xin-yuan, ZHANG Lu-yan, LU Man-man, SHI Guo-qing
(College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; In order to investigate the antioxidant activity of Maillard reaction products (MRPs) in the metha-
nol solvent,the glycine-glucose simulation system was adopted ,with DPPH free radical scavenging as antioxi-
dant activity index of MRPs and pure water system of MRPs antioxidant activity as the contrast. The optimum
concentration of methanol was investigated. Under this methanol concentration ,the effect of reaction tempera-
ture , reaction time ,pH and concentration of reactants on MRPs oxidation activity were studied,and optimum
technological conditions were obtained by uniform test. The results showed that under the 40% methanol con-
centration as the solvent of glycine-glucose simulation system,the DPPH free radical scavenging rate of MRPs
was the highest,the antioxidant activity was the optimal. The optimum technological conditions were as fol-
lows : temperature 127 °C ,60 min reaction time,initial pH =8. 0,the ratio of glycine and glucose 2.5 : 1

Key words : Maillard reaction products ( MRPs) ;antioxidant activity ;methanol solvent system ;uniform test

Bl Wy CUnade JsOwE I 5, LA K o o T oA ) T i 22 1
H ORI IR SRE RS ) 5/ E Y (LR R
BN MR (Maillard reaction) JE¥kIEfb A BEAME) KAER— RO IR BEILAE 22 SO

K

%5 H 89 .2014 - 06 - 23
HEETH : 7Té 4 AH £ 8 (122102110055)
EEBN . FTHAR(1963—), 5, e E LEFTA,FNBILZEREZ, B, TEMAFTAARSEREHN S RE

g



554 1

FRE,F T BRER P EAE R A ANTE B TR 21

WARIR Ry T SNE . I HLAE S I |2 M B 2 R
PeE T Hr= 4 MRPs ( Maillard reaction produts ) ffi2&
B L YRS h s SN i p FE AT DA Y Herpa]
Yy 20— S R N PR R A B AR ML
BV ) R RN, XY i A — &
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1.2.1 BEKERERSBNHE KE3.75¢
HaERM1.25 g Wiz (HREILN3 : DET
45 mLIgEBF K (S HB4]) ,10% ,20% ,30% ,40%
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J& B T140 CR O 1 h. SO 25 9 Js P T UK
IRV N HHEATAH G E , Tl b B - 20 C ok
Farh IR AR .

1.2.2 MRPs fig L R R RIRE 1) A
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40% i A, I 43 3 4 mol/L () HCL ¥ i) il
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e 4 2 25 mL, I A5 H RS 2
250 mL[E I, % =™, 2 B T 60 °C,
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TERE TR R 1 he SO 45 0 PR T koK e J T
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%5 H.

2) Bf ] - B H AR TR A A A2, 5 g, IR
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FH 40% HEEZS 2 100 mL, IR A 5], ¥ I o W%
#2250 mL BB P, %™ 585, BT 130 C
TE RS BN, B3R 30 min B 1 210 mLiY
FEW, T il 48 B b 0 B R B[] 43 53 24 30 min,
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210 min. £ F A L.
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Ko IRE i [a] pH {H i b (H&
- X,/C X,/ min X, i ) X,
1 180(7) 30(1) 9.0(5) 2:1(3)
2 160(6) 60(2) 6.0(2) 1:2(6)
3 140(5) 90(3) 11.0(7) 1:1(1)
4 120(4) 120(4) 8.0(4) 2.5:1(4)
5 100(3) 150(5) 5.0(1) 1:1.5(7)
6 80(2) 180(6)  10.0(6) 1.5:1(2)
7 60(1) 210(7) 7.0(3) 1:2.5(5)
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% Mathematics 4. 0 {4 F 34 5732 46 2% 33k

Frotir A5 R I 3 Ak 4.

H12¢ 3 FTLIA B A pH EXF MRPs $ii A4
P RAT SR, i LS RO T =2 ) BLAT

DPPH{F B % /%

FRE, L PR P LR R B AR L b .23
R4 HORBFENSME
JEUH HE RETOR ME%E FE P
el 5 3135.1  627.021 292.977 0.044 3252
R 1 2.140 17 2.140 17
Bt 6 3137.24
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R R e )
PR B L
BS RE R Y RE e MRPs
st DPPH Itk £ 649 % @
%2 ¥HHRBER
72 X,/C X,/min X, X, DPPH &M% Y/ %
1 180 30 9.0 2:1 46.07
2 160 60 6.0 1:2 51.79
3 140 90 11.0 1:1 6.23
4 120 120 8.0 2.5:1 43.41
5 100 150 5.0 1:1.5 3.78
6 80 180 10,0 1.5:1 7.97
7 60 210 7.0 1:2.5 1.02
%3 DPPH g wAFkEwiafsk
FEER i Rias T P
1 -175.522 11.1153 -17.5904 0.036 152 4
X, 0.714925 0.0301639 23.701 3 0.026 844 2
X, 28.590 5 1.938 78 14.746 6 0.043 104 5
X, 34.290 1 2.786 93 12.303 9 0.051 627 7
Xf -0.157 614 0.009 12424 -17.2743 0.036 812 6
XX, -0.271 076  0.022 828 -11.8747 0.0534851

T HIAC I TR MRPs Ht UL TG FER) K
WP R B (X,) > pH fE(X,) > Fiht I
(X,) > B (X,).

B AFE. Y = —175.522 +0. 715 X, +28.591 X+
34.290 X, —0. 158 X;® —0.271 X, X,. thi ZH R =
0.999 32,P =0.044 325 2( L5 4) , prf8- 219 [=] 15
PRI, FEIR 4% PR FEL DY , 20 100U 15 ) ik
RS < 3L 127 °C R RE ] 60 min, J2 R
Bl pH =8. 0, H W 5 A AR R 1 2.5 ¢ 1t
i MRPs B 1L i M 1K 20, 7E S f 4% 1
F MRPs %} DPPH B B EMERZ N 59.97% , ]k
BT ARG 7 AL

3 Zhip

K HTH MR - #A B A R, LA DPPH H i
FEIGBRFAE S MRPs (4T A AL TE Ph T8 b, 8 2o 5 20
JKARZ i MRPs Hit 58 A6 TG 1R 1 4T 1, 25 %8 MRPs 7
PS8 50 v %) B SE AR TG P Y A2 Al 25 R R B TR
40% H Mk R, MRPs %} DPPH [ Hy 3 ¥ % R £
1o, PSR A T I A R H e 2 AR s T B
127 °C , W f[E] 60 min, Jz W )44 pH =8.0, H &
MRS 2.5 1 1.
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