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Antioxidative Effects of Gallic Acid Esters on Walnut Oil and its Emulsion

PEI Xuechen', YIN Fawen', ZHONG Xu', LIU Huilin', SONG Liang',

ZHAO Guanhua', WANG Yongfu®>, ZHOU Dayong"
(1. School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034, China; 2. Qingdao
Seawit Life Science Co., Ltd., Qingdao 266200, China)

Abstract. The antioxidant efficiency of gallic acid (GA) and its alkyl esters including ethyl gallate
(GA-C2), butyl gallate, octyl gallate, lauryl gallate, hexadecyl gallate, and octadecyl gallate in walnut
oil and its oil-in-water emulsion were evaluated. The determination of peroxide value (POV),
conjugated dienes, thiobarbituric acid (TBA) value as well as p-anisidine value assays in walnut
oil-in-water emulsion showed that the antioxidant activity of GA and its alkyl esters increased with
the increase of alkyl chain length, and GA-C2 showed the strongest antioxidant activity and then
descended, which was called "cut-off effect". The results of POV and TBA in walnut oil indicated
that the antioxidant activity of GA and its alkyl esters tended to decrease with the increase of alkyl
chain length, which was consistent with "polarity paradox". The effects of alkyl chain length on
antioxidant activity of GA and its alkyl esters in different oil systems were discussed to provide basis
for selecting antioxidants suitable for walnut oil and walnut oil-in-water emulsion.
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Fig. 2 Brightfield microscopy micrographs of the freshly prepared walnut oil-in—water emulsions
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Fig. 3 Antioxidant performances of GA and its alkyl esters in walnut oil-in—water emulsions
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Fig. 4 Antioxidant performances of GA and its alkyl esters in walnut oils
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