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Table 1 Design of orthogonal test

K ARBURE]/min - BZEESR/% CH5##/(r/min)
Level Extraction time Ethanol content Rotational speed
1 6 30 10 800
2 8 0 6 800
3 10 60 8800
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Fig.1 Effect of ethanol content(A), the ratio of material to liquid(B), extraction time(C) and rotational speed(D) on
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the antioxidant capacity of Xianju wheat paste extracts
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Table 2 Orthogonal experimental design and results

. DPPH FIHIEIAH/ Y OH FHIEIIRE/ Y ABTS AL FRAPfii/
Number A B C DPPH free radical OH free radical F/Y% ABTS free radi- [pmol/(L-g)]
scavenging rate scavenging rate cal scavenging rate FRAP value
1 1 1 1 28.87+1.51 27.89+0.48 64.53+6.25 118.6341.09
2 1 2 3 29.75+0.67 20.50+2.09 59.074+4.13 116.3044.77
3 1 3 2 23.97+1.71 33.70+0.43 65.24+4.07 124.084-2.02
4 2 1 3 27.55+0.75 27.42+1.58 66.14+1.80 116.2442.15
5 2 2 2 30.18+2.03 18.74+3.23 62.39+3.60 115.80+4.44
6 2 3 1 23.33+1.69 34.11+1.41 69.99+2.49 129.3645.26
7 3 1 2 28.52+1.21 26.78+1.56 68.28+0.22 117.9740.58
8 3 2 1 24.48+3.58 20.98+2.08 63.77+0.95 113.7440.19
9 3 3 3 25.07£0.67 35.15£3.16 72.65+1.64 124.8643.66

BRHERBRA BERWR(P<<0.05) . FrffEtriir
FEOT M A R S W25 o B 5 4 — B, IR SE T A Bl 2R

DT E T

25 LTIR W AR
KT 60 70 5 B U (] 7645 ] 3R /9 75 22 73 B v

UEE= SNILISE Sy =y

PIAREE B TREAERHRBUSCR % I8, BEHL 6 min
SRR I [] 5 X FHE 3, AR M ABTS At 3EiE bR
M FRAP {H 19 B W 43 1 F 5 L 7K F 24 10 800
r/min, (2% [E 3] OH H H &7 Bk %7 8 800 r/min i
IKFAE (P<<0.01) , Z55 HFE FHL &% 7 P Y 52
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Table 3 Visual analysis by orthogonal test

Bk TN
Antioxidant i H Ttem A B C
indicators
I3 27.53  28.31  25.56
k, 27.02  28.13  27.55
DPPH B i k, 2602 2412 27.46
RS 1.51 4.19 2.0
DPPH free R 0 19 00

radical scaveng- K% F K Primary and

B>C>A
ing rate secondary factors
flt 7% Excellent solution B, >C,>A,
kb 27.36  27.36  27.66
ky 26.76  20.07  26.41
OH R 3% ks 27.63 3432 27.69
iR R 0.87 14.24 1.28
OH radical * ' '
scavenging rate E FEIK Primary and B>C>A
secondary factors
flt 7% Excellent solution B,>Cy A,
kb 62.95 66.32  66.10
k, 66.18 61.74  65.31
ABTS [
N ky 68.23  69.29  65.95
BN )
ABTS radical R 5.29 7.55 0.79
scavenging rate A/ IR Primary and B>C>A
secondary factors
flt 7% Excellent solution B >C>A,
/3 119.67 117.61 120.58
k, 120.47 115.28 119.28
k 118.86 126.10 119.13
FRAP {4 ’
FRAP value R 161 1081 144
[H & E K Primary and BSASC
secondary factors
75 % Excellent solution B:>A,>C,

T U 3408 800 r/min KiK. BRI, i A 9K
AR R E W T2 S8 B 5 60%,
FEHAET ] 6 min, #%34 8 800 r/min.
24 TEWiE

PRI T2 560 T AT T 3 IRIE IR
ABTS A i 575 BR A8 3 (74.94£1.23) 6, 355
FIE A5 i B A 415 OH A f 3L BR R R
(31.4940.99) % , P F 1E 3¢ ik 56 v oK 434 s DPPH
B oo B % (23.4340.91)% Ml FRAP {8
[(112.154+1.45) pmol/(L-g) Ve 4 & | ¥ R ¥l R 4F
PERE. LRSS FUE SR T A & MFREIRTS R A bt
TEPERE o 3 R S0 F 2t 56 445 SR 0 A G B o A 22 B 1K T
4%, RINZ T2 SHEA RS R E S IrE,

25 AEFEWEZENRENLEE

1)DPPH H W &G BR % . 3 BB 4 S EDT 8
fief A1l 5 22 35 A [] o vk B (3.125.6.25.,12.5.,25.,50
mg/mL) B 42 By, M5 Hoxk DPPH F Hy 58 1Y 7 BR
FOGR W 2A . [l —AEDAlE 22 ¥ 1 i Bl 5 4 B
Yy R BE B K, Hi DPPH [ iy L3 4 BiE 1132
B o 4B BEALE 22 ¥ FE i i DPPH B H B3 R
BRAE 5Y0~89 %6 , Her AN [RIAE L 8 5441l J 22 ¥ 1B 4
L BE J1 K /NI S~ XT-D>XT-B>XJ-C>XT-A, LL
Ve VBN BHPEXT B, HIC hpppso B0 0.11 mg/mlL , 3
A1 223 19 TC ppprs AL TE 15.06~31.70 mg/mlL, 5 Ve
HEAT i B B A1) JE A2 05 B DPPH [ 5 fig
JI1E 3.47~7.30 mg/g.

2)OH A M EERR R . & 2B A FEAEDT B Al
J& 22 F R AT OH B H L P T BR AR . $2 Ui
Jo e VAR B, T R R BRSR , JBT MR B A 50 mg/mL
i, OH [ FE55 BR R IA 81.87 % . AIFIE S Hr Al
J& 22 6 T B AL RE 1 KNI Sk XT-B>XT-A>>XJ-
C>XJ-D. 4R EAlE 22 ¥ X OH A B3R 1C5 5
1 14.84~18.98 mg/ml., 5 Vc (IC;,=1.05 mg/ml.)
HEAT MR SA AL E A2 ¥ R OH H i L RE I 7E
55.32~70.75 mg/g.

3)ABTS HHHEFRE ., HEI2CATLEL A
R S7 8 S A1 22 3 S U X ABTS H R A9 T BR
IR R OC R o MR R T R E R 10
mg/mL I, ABTS H i HE 05 B % fe i 7] ik 94.67 %6,
AN TR Hs 3 56 A1) 8 22 35 0 B SR AR Re s /NI Ry
XJ-D>XJ-B>XJ-A>XJ-C. Ve X} ABTS H 31
IC, {8 K 0.09 mg/mL, LL Ve g g B B, 4 Fof i 6
il Jz 2 % XF ABTS A f 3% 19 1C5, {8 7 2.10~3.70
mg/mL, 5 Ve #4724 & 85, 5 6l 5 &2 5% 15 BR
ABTS H M 38 11 7E 24.32~42.85 mg/g.

DB FIRIRRE ST o WA RIVED Hr A1l 5 22
P2 By o B R B & 10 mg/mL, iR Ve 2415
I FRAP A, FRAP fH B K, /et .
25 AT, AN [ B R A1 22 4 ) FRAP
{HYE N 58~113 pmol/ (L g) . Bl fE & H A
FBBE T3 59 KNI Ky XT-D>XT-B>XT-C>XI-A, DA
£ 50 AE Y T umol /L Ve M E AL RE J1 3k R,
BRI JE 22 Bk B I8 i BB ) 7E 5.80~11.27
pmol/(L-g).
2.6 AEICHEAEZEXRENBE

iy 22 5 00 D Aot A 22 Ry B AR AL
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Table 4 Analysis of variance for antioxidant indicators

B A Sl IEETR e rsrs . e
Antioxidant indicators Source squares DF Average square Significance
B IE A5 Modified model 44.835a 6 7.473 1.302
HLHE Intercept 6491.353 1 6491.353 1131.206
A 3.527 2 1.764 0.307
DPPH [ h 5% B 33.701 2 16.850 2.936
DPPH free radical scavenging rate C 7.607 2 3.804 0.663
%2 Error 11.477 2 5.738
M3t Total 6 547.665 9
F21E A9 B Corrected total 56.312 8
B IE 55 Modified model 308.841a 6 51.473 1264.106
M Intercept 6 684.260 1 6 684.260 164 154.669
A 1.202 2 0.601 14.758
OH [ 3L % B 304.416 2 152.208 3737.987 o
OH free radical scavenging rate C 3.223 2 1.611 39.573 sk
%2 Error 0.081 2 0.041
Mt Total 6993.182 9
FE1E Y Bt Corrected total 308.922 8
B IE AR Modified model 130.452a 6 21.742 13.379
HRHE Intercept 38 949.690 1 38 949.690 23 967.313
A 42.606 2 21.303 13.109
ABTS A i B R B 86.778 2 43.389 26.699 *
ABTS free radical scavenging rate C 1.068 2 0.534 0.329
152 Error 3.250 2 1.625
M3t Total 39 083.393 9
FIEFY BT Corrected total 133.703 8
B IE YRR Modified model 202.023a 6 33.670 4.412
HRHE Intercept 128 875.682 1 128 875.682 16 888.436
A 3.894 2 1.947 0.255
FRAPAH B 194.340 2 97.170 12.734
FRAP value C 3.789 2 1.894 0.248
%2 Error 15.262 2 7.631
St Total 129 092.966 9
& IERY ET Corrected total 217.285 8

Hox, W e M3 . Note: * indicates significant and ** indicates extremely significant.
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Fig.2 Scavenging effect of extracts from four kinds of Xianju wheat paste on DPPH free radicals(A),
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Fig.3 Antioxidant capacity of Xianju wheat paste extracts under different storage time
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Antioxidant capacity of Xianju wheat paste as a traditional condiment

CHE Jinsong', LI Shida', SHAO Jinquan®, LI Xiujuan'

1.College of Food Science and Technology , Huazhong Agricultural University, Wuhan 430070, China;
2. Xianju Industry Association of Wheat Paste ,Dongbao District,Jingmen City,Jingmen 448000, China

Abstract

The antioxidant components were extracted from Xianju wheat paste with a high-speed ho-

mogenization method to mine the functional properties of Xianju wheat paste as a traditional condiment.

The conditions for extraction were optimized. The antioxidant capacities of Xianju wheat paste from differ-

ent workshops and with storage times were evaluated. The results showed that the optimal parameters for

extraction were material-to-liquid ratio of 1:35(g/ml.) , ethanol concentration of 60% (volume fraction) ,

extraction time of 6 min, and rotational speed of 8 800 r/min. The antioxidant capacity of Xianju wheat

paste extracts from different workshops, expressed as the equivalent of Vc per gram of wheat paste, was
3.47-7.30 mg/g for DPPH radical scavenging ability, 55.32-70.75 mg/g for OH radical scavenging ability,
and 24.32-42.85 mg/g for ABTS radical scavenging ability , with FRAP value of 5.8-11.3 pmol/(L.-g). It

is indicated that Xianju wheat paste has strong antioxidant capacity and holds great potential for translating

into a functional condiment and releasing the profound potential of immense value.

Keywords

Xianju wheat paste ; antioxidant ; condiment ; high-speed homogenization
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