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Study on the application of methanol extraction in the determination of
phenolic antioxidants in edible oil

YANG Li-Sheng, LIU Zhi-Peng’, KE Hua-Nan

(Guangdong Bioengineering Institute (Guanzhou Sugar Cane Industry Research Institute), Guangzhou 510316, China)

ABSTRACT: Objective To compare the extraction of phenolic antioxidants in edible oil by the national standard
method and methanol extraction method. Methods Extracted with ethyl acetate: cyclohexane (1:1, V: V), respectively,
using a gel permeation chromatograph (GPC) for sample purification gas chromatography and methanol extraction freeze
filtration gas chromatography. Results Methanol extraction method for the detection of butyl hydroxyl acids (BHA), 2,
6-di-tert-butyl-4-methylphenol (BHT), tert-butyl hydroquinone (tertiary butylhydroquinone), TBHQ) The three antioxidants
have good linearity in their respective linear ranges, the correlation coefficient was greater than 0.999, the relative standard
deviations (RSDs) were 0.91% to 1.75%, and the recovery were 89% to 98%. Conclusion This method is simple, rapid,
accurate and low in experimental cost, which is suitable for the determination of phenolic antioxidants in edible oils.
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Fig.1 BHT standard curve of national standard method
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Fig.2 BHT standard curve of national standard method
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Fig.3 TBHQ standard curve of national standard method
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Fig.4 BHA standard curve of methanol method
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Table 1 Precision test results
WiRZS sl W72 25 4/ (g/kg) A (gkg) AR/ %
BHA 0.187 0.184 0.188 0.179 0.185 0.188 0.178 0.188 0.185 0.185 0.1847 1.94
ESp7RZS BHT 0.183 0.181 0.185 0.183 0.182 0.183 0.181 0.178 0.185 0.182 0.1823 1.13
TBHQ 0.138 0.136 0.141 0.137 0.137 0.142 0.139 0.139 0.137 0.142 0.139 4.77
BHA 0.184 0.182 0.189 0.180 0.178 0.185 0.183 0.185 0.187 0.185 0.1838 1.75
PR 2 T BHT 0.175 0.185 0.186 0.186 0.182 0.175 0.183 0.182 0.180 0.179 0.1813 0.99
TBHQ 0.195 0.198 0.195 0.196 0.197 0.198 0.193 0.195 0.193 0.195 0.1955 0.91
F2 [EERIGHER
Table 2 Recovery experiment results
Jrik NI Uit /mg P20 E B/ mg B /% SR Y%
0.1 0.08 80
0.2 0.19 95
BHA 91
0.4 0.37 92
B 0.6 0.59 98
[ ARk
0.1 0.09 90
0.2 0.18 90
BHT 91
0.4 0.36 90
0.6 0.57 95
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0.1 0.07 70
B 0.2 0.14 70
bRk TBHQ 63
0.4 0.27 68
0.6 0.41 68
0.1 0.09 90
0.2 0.18 90
BHA 91
0.4 0.37 93
0.6 0.56 93
0.1 0.08 80
. 0.2 0.18 90
PP A BHT 89
0.4 0.36 90
0.6 0.57 95
0.1 0.10 100
0.2 0.19 95
TBHQ 98
0.4 0.39 98
0.6 0.59 98
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Table 3 Market edible oil test results
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BHA 198 2 0 0
BHT 175 23 2 0
TBHQ 168 6 26 0

M 3 AT IR Y, A UCAEORE i T S A0 S
E 54 [ 2 S N IR 6 FH D A bR v GB 2760-2014.

4 45

FEbR GPC W EsLg LRI ARE B, 34 (] ALK I

[2] fIZE. b AR 7E g s A (D] FR: H KT B g X 4%
P B L, 2005.
He Q. Application of food antioxidants in oils and fats [D]. Chongging:
Banan District Animal Disease Prevention and Control Center, Chongqing,
2005.

[3] I, A4, Wb, PR RIE DL RARSUEALRIL 1.
P EEYISE IR, 2011, 17(2): 24-26.
Li YC, Kan JQ, Liu Z. Mechanism of action of food antioxidants and
natural antioxidants [J]. Food Nutr China, 2011, 17(2): 24-26.

[4] 4. IR EL SPURBITE]. T EE BN, 1997, (4): 5-9.
Li Y. Study on oxidation and antioxidation of oils and fats [J]. China Food
Addit, 1997, (4): 5-9.

[5] PhEHFF. HR2SH A SR LI, g, 1998, 23(5): 56-57.
Sun LQ. Autooxidation mechanism of lipids [J]. China Oils Fats, 1998,
23(5): 56-57.

[6] AR, EIRL, mEd. FKXZH R ERnpRD]. BT
Ak, 2011, (9): 58-61.
Zhu SH, Che ZM, Xiang TJ. Study on antioxidation of corn oil by tea



6488

B dn 2 4 R R I A 4R

%510 &

[10]

(1]

[12]

[14]

polyphenols [J]. Food Ind, 2011, (9): 58—61.

SRAERE, M8, Y, SF. KRR BUEALRIRUI R, PR
Y5835, 2019, 25(1): 67-71

Zhang YN, Liang P, Xie JY, et al. Advances in research on antioxidants in
natural foods [J]. Food Nutr China, 2019, 25(1): 67-71.

RS, sk, SAsR. R i AL ML K R AR B AL i & A 1],
TrAEEE, 2004, 25(S): 241-244.

Mu TN, Zhang H, Jing QR. Introduction of oxidation mechanism of oils
and fats and natural antioxidants [J]. Food Sci, 2004, 25(S): 241-244.
Angerosa F, Servili M, Selvaggini R, et al. Volatile com - pounds in virgin
olive oil: Occurrence and their relationship with quality [J]. J Chromatogr
A, 2004, 1054: 17-31.

GB 2760-2014 T2 4= EGhRIE £0 b BN AE AR IES].

GB 2760-2014 National food safety standard-Standard for uses of food
additives [S].

WHRRE. BT R R(=)[]. B SR, 2000, (8): 45-47.
Ling GT. Food antioxidants and its progress (3) [J]. J Cere Oils, 2000, (8):
45-47.

rE MO AERT R BT G, BRI T R M), JEst:
FEMl L, 1994.

Analysis Center of Chinese Academy of Forestry. Modern practical
instrument analysis method [M]. Beijing: China Forestry Publishing
House, 1994.

WI/INED, AREDH, BRI, A8 TR LR SR OB €
FERABEIE ], AHTRRESAR, 2000, 16(1): 23-26.

Hu XZ, Yu JX, Qian HM, et al. Separation and determination of nine
antioxidants in oils by
chromatography [J]. J Instrum Anal, 2000, 16(1): 23-26.

SR, BT, BREF, . SO - BT R e A
ZRUEALRIT]. SRR, 2007, 23(2): 169-172.

Guo L, Xie MY, Yan AP, et al. Simultaneous determination of three

reversed-phase high performance liquid

[15]

[16]

[17]

[18]

antioxidants in edible vegetable oils by gas chromatography-mass
spectrometry [J]. J Anal Sci, 2007, 23(2): 169-172.

Dos SR, Da SP, Franco C, et al. Quantitative determination of thephenolic
antioxidants using voltammetric techniques [J]. LWT-Food Sci Technol,
2007, 40(7): 1133-1139.

Kubows. Toxicity of dietary lipid peroxidation productstrends in food [J].
Food Sci Technol, 1990, 9(1): 67-71.

LS, AHR. SR EISEAGTI AR BHA . BHT A5t b3y
FE[T]. P EI#G BE2E, 2005, 12(3): 255-257.

Lin CX, Fu B. Study on pretreatment of BHA and BHT samples in edible
oils by gas chromatography [J]. Chin J Trop Med, 2005, 12(3): 255-257.
K, RIER, 205, & maPraE R mur s D). AR E SR,
2018, 31(5): 1-3.

Zuo Y, Zhang GJ, Hui F, et al. Research progress of food antioxidants [J].
J Cere Oils, 2018, 31(5): 1-3.

(GriEsmiE: Kk

& &N

BER, TEF, TERARFEAR
mRESRE.
E-mail: 280922623@qq.com

XE, TEM, TERARFEARR
ERSRERE.
E-mail: 714388520@qq.com



