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chebula Retz. extract (TCE) on the nutrition-based blend oil. Methods According to the mathematical model
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peanut oil, sunflower oil and flaxseed oil was 68.68:19.23:12.08. Synergistic effects were observed in the order:
0.003%GUE+0.017%Vc>0.005%TCE+0.015%Vc>0.017%TCE+0.003%Ve>0.017%GUE+0.003%Ve by Schaal

H&mB: (2011BAI07B02-03) (201310126029)

Fund: Supported by the National Science & Technology Pillar Program (2011BAI07B02-03) and the National Ministry of Education of China for
Undergraduate Innovative Research (201310126029)

*BITEE: , , , E-mail: chengl@life.imu.edu.cn

*Corresponding author: CHEN Gui-Lin, Professor, College of Life Science, Inner Mongolia University, No.235 West University Street, Hohhot
010021, China. E-mail: chengl@life.imu.edu. cn



2007

oven method, and especially for combinations of 0.003%GUE and 0.017%Vc, which showed a greater

synergistic effect than that of the each individual antioxidant and some synthetic antioxidants, such as Butyl

hydroxyl anisole (BHA). There was no significant difference between it and 2,6-Di-tert-butyl-p-cresol (BHT).

Conclusion Compound antioxidants of GUE and TCE can offer effective alternative to synthetic antioxidants

during storage of vegetable oils.

KEY WORDS: Glycyrrhiza uralensis Fisch. extract; Terminalia chebula Retz. extract; nutrition-based blend

oil; peroxide value
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Tablel Theretention time of fatty acid methyl ester
/min /min
C6:0 2.56 C18:2 50.40
C8:0 5.00 Y- C18:3 51.34
C10:0 10.88 C18:3 52.76
CI11:0 15.03 C20:0 55.82
C12:0 19.64 -11- C20:1 56.45
C13:0 24.44 -11,14- C20:2 58.27
C14:0 29.29 -8,11,14- C20:3 59.72
Cl4:1 30.93 C21:0 59.26
C15:0 34.05 C20:4 60.08
-10- C15:1 35.67 11,14,17- - C20:3 60.78
C16:0 38.72 C20:5 62.58
Cleé:1 39.73 C22:0 63.51
C17:0 43.20 C22:1 64.16
-10- C17:1 44.20 -13.16- C22:2 65.92
C18:0 47.57 C23:0 67.16
C18:1 48.24 C24:0 70.71
C18:1 50.12 -4,7,10,13,16,19- C22:6 71.09
C18:2 50.12 cis-15- C24:1 71.39
x2 FERIMEMRSE
Table2 Fatty acids content in vegetable oil
SFA 1% MUFA PUFA 1% n-6 1% n-3 1%
21.96 46.82 31.29 29.26 0.28
14.35 22.01 58.87 51.81 0.27
10.21 30.12 59.72 15.84 42.09

33 NMAHFREEEIEFREFMMH
, 3
1  SFA:MUFA:PUFA=0.47:1:1, n-6:n-3=4:1;
2 SFA:MUFA:PUFA=0.47:1:1, n-6:n-3=5:1;
3  SFA:MUFA:PUFA=0.48:1:1, n-6:n-3=6:1
MUFA:PUFA
1:1 n-6 n-3

3,
68.68% 19.23%
12.08%,

34 HERIMESHEWFIXAFHNRE
IR

341 HERBMY Ve £t 5 A REAF 2T Fa
s 84 47 BALAE A
1 , d?2 d 4, 0.017%

GUE+0.003% Ve 0.015% GUE+0.005% Ve

d6 d8§,0.017%
GUE+0.003% Ve d
8§ POV , 0.017%

GUE+0.003% Ve
[26]



2010

Ve R

BHA BHT; Ve p-

27 Ve

342 HERRMY Ve LBty LA REAF xTE A
i 84 3 B A A

2, d2

0.01% V¢ 0.005% GUE+0.015% V¢

GUE+0.017% V¢ ,

d 6, 0.005% GUE+0.015% V¢

d 4, 0.01% GUE+
0.003%

3VC

[28] Ve

>

35 JFREMEESMEUTIXEFBNNE
L1EFH

3.5.1 WFRERME Ve A 69 A A BAH 2 Fo

8 89 LA AAE A

3 , d2,0.01% TCE+0.01%

d 4,

0.017% TCE+0.003% Ve

Ve
0.003% TCE+0.017% Ve
0.015% TCE+0.005% Ve

0.003% GUE+0.017% V¢ R , d 6 d 8, 0.017%
d 8, 0.003% GUE+0.017% V¢ TCE+0.003% Ve
ds POV dg8 POV , 0.017%
, 0.003% GUE+0.017% V¢ TCE+0.003% Ve
, Ve (291,
&3 IFFMERRESE
Table3 Fatty acid content of blend oil
SFA 1% MUFA /% PUFA 1% n-6 1% n-3 /%
1 18.80 40.28 40.28 30.23 7.56
2 18.96 40.13 40.13 31.25 6.25
3 19.08 39.81 40.03 31.98 5.33
25.43 36.25 38.31 33.65 0.29
14.84 25.69 59.47 59.01 0.42
15.49 23.58 60.93 60.71 0.21
60
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50 - 0.005%GUE+0.015%Ve a
7
D 0.003%GUE+0.017%Ve =
= a0l  , 0 ©
3 8 0.017%GUE+0.003%Ve : % &
=1 - =
£ 30} 0.015%GUE+0.005%Ve o % §\§
= a a = / E\
) a b B EN
o, 20 L b b . % §§
N | IIE\
10 cbd \ % §§
Y =
: 2l L LE
0 2 4 6 8
i 1al/d
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Fig. 1 Effect of combination of G uralensis extract (GUE) and Ve on peroxide value of blend oil
X 48D, 0.05 (P<0.05, n=3) 3 160 C
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Fig. 2 Effect of combination of G uralensis extract(GUE) and Vc on peroxide value of blend oil
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Fig. 3  Effect of combination of 7. chebula Retz. Extract (TCE) and Ve on peroxide value of blend oil
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Fig. 4 Effect of combination of 7. chebula extract (TCE) and V¢ on peroxide value of blend oil

R4 FERENTIXEFR POV BI200

Table4 Effect of different antioxidants on peroxide value of blend ail

POV/(mmol/kg)
do ds8
BHA 2.10£0.16¢ 33.91+0.83¢
BHT 2.10+0.17¢ 20.03+0.00h
TBHQ 2.10+0.18¢ 3.96+0.14i
Ve 2.104+0.19¢ 37.55+0.48b
Ve 2.1040.20¢ 37.29+0.63b
TCE 2.10+0.21¢ 35.23+£0.51d
GUE 2.10£0.21c¢ 37.25+0.66b
1.54+0.12d 3.67+0.19i
4.104+0.16a 37.75+0.25b
2.76+0.16b 36.21+0.51¢c
/ 2.10£0.21¢ 38.79+0.47a
0.017%TCE+0.003% Ve 2.10+0.22¢ 26.28+0.94f
0.005%TCE~+0.015%V¢ 2.104+0.25¢ 24.79+0.88g
0.017%GUE+0.003% Ve 2.74+0.08a 36.17+0.83¢
0.003%GUE+0.017%V¢ 2.74+0.08a 20.71£0.72h
X +SD, 0.05 (P<0.05, n=3)
>
TBHQ
BHA
0.003% GUE+0.017% V, 0.02%,
s Ve 1.5
2.18 POV , BHT
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