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Composition and Oxidative Stability of Fatty Acids
in Ten Small Trade Vegetable QOils

MA Yifang', JIANG Qing’, CHENG Hengguang®, LUO Jinjie*, LI Yang', ZHANG Hui"
(1. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China; 2.
Hangzhou Qiandao Lake Tianxin CO., Ltd., Hangzhou 311799, China; 3. Hunan Dasanxiang Tea Oil Co., Ltd.,
Hengyang 421000, China)

Abstract. The fatty acids composition, acid value, peroxide value (POV), 2-thiobarbituric acid value
(TBA) and oil stability index (OSI) of ten kinds of vegetable oils, including camellia seed oil, shea
butter oil, flaxseed oil, peony seed oil, walnut oil, grape seed oil, rose hips oil, perilla seed oil,
pomegranate seed oil and sweet almond oil, were investigated. The results showed that the content of
unsaturated fat oil of shea butter oil was lowest of 50.41% (mass fraction), while that of other
unsaturated fat oils was higher (84.34% ~ 92.47%, mass fraction). The major fatty acid of flaxseed
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oil and peony seed oil was a-linolenic acid. The order of major fatty acids content of both camellia
seed oil and shea butter oil was oleic acid > linoleic acid > a-linolenic acid, and that of the other six
vegetable oils was linoleic acid > oleic acid > a-linolenic acid. According to the acid value, camellia
oil, rose hips oil and perilla seed oil were of good quality, while that of flaxseed oil was the opposite
with the lowest freshness. According to the analysis of POV and TBA, flaxseed oil was undergoing
an advanced oxidation process, walnut oil mainly stayed in the primary oxidation stage, shea butter
oil and grape seed oil were more susceptible to the advanced oxidation, and the oxidation degree of
residual vegetable oils was not high. The OSI of shea butter was the highest while that of walnut oil
was the lowest. The OSI of 10 vegetable oils was significantly negatively correlated with the mass
fraction of polyunsaturated fatty acids and unsaturated fatty acids, and significantly positively
correlated with the mass of saturated fatty acids and the ratio of saturated fatty acids/unsaturated fatty
acids. This study could provide an experimental basis for the further development of vegetable oil
products in China.

Keywords: vegetable oil, fatty acids composition, octadeca-carbon unsaturated fatty acids, oxidation

stability, correlation analysis
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Table 1 Comparison of fatty acid composition of 10 vegetable oils
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' (C16:1) C17:0)
1125 F 3 — 0.01 — — 0.05 0.01 9.56 0.11 0.08
FLA 3 — 0.01 0.01 0.11 0.06 0.01 3.44 0.03 0.08
SRR — — — — 0.04 0.02 5.05 0.07 0.05
PR - - — — 0.05 0.02 5.62 0.09 0.08
Bk — 0.02 — — 0.04 0.02 7.15 0.10 0.06
A FF — — — — 0.07 0.01 10.70 0.08 0.10
OB — 0.01 — — 0.07 0.02 6.62 0.10 0.03
2SR — 0.01 — — 0.07 0.02 6.69 0.09 0.03
TR = 0.01 — — 0.07 0.01 6.65 0.16 0.03
A543 0.01 0.01 — — 0.08 0.02 6.67 0.10 0.03
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-18:2n6c) : C18:3n3)
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FLA 3 44.10 43.9 — 6.1 1.48 027 0.12 —
SRR M 3.28 19.3 — 13.8 0.13 0.16 57.80 —
PR 1.62 20.5 — 28.1 0.1 0.23 43.50 —
Bk 2.63 19.2 — 62.0 0.13 021 8.90 —
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HOHL R 3.62 248 — 62.8 032 0.19 0.46 —
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T KM 0.01 0.71 0.04 — 0.03 023 0.01 0.01
FHEA A — 0.77 — — 0.04 0.24 0.01 0.02
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Table 2 Mass fraction of octadeca—carbon unsaturated fatty acids in 10 vegetable oils
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Table 3 Fatty acids related indexes of 10 vegetable oils
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L2 3l 10.1 0.11 9.56 77.85 10.24 88.01 2.36 0.03
FLARG 6.1 0.12 3.44 44.20 6.21 50.41 46.14 0.92
I JFR AT i 13.8 57.80 5.05 19.54 71.66 91.20 3.71 0.04
HEPHAF 28.1 43.50 5.62 20.83 71.63 92.47 1.93 0.02
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Table 4 Correlation analysis of fatty acids indexes and oxidation stability indexes

ao R | ERRARR | SRS | S RMARDIR | ROAIRNE | AU A T'@Lgmﬁ%
T2ty -0.426 0.765™ -0.374 -0.282 0.219 0.023 0.035 0.033
POV 0.338 -0.008 0.026 -0.262 0.334 0.283 -0.254 -0.246
TBA {H  —0.420 0.986™ -0.355 -0.379 0411 0.268 -0.193 -0.177
OSI -0.341 -0.532 -0.103 0.484 -0.794" -0.880" 0.824" 0.817"

¥ A 3 W RTE P<<0.05 Fl P<0.01 /K B34

-V FRIR 5 R \TBA {H B 3 15 M 56 (Pryy < FEU10 PP 4 i o0 PR R 1Y 5 1 20 505 TBA
Pp<0.01), £ 10 FAEP il o KR 7 ik B AR DG EL 5 R (4 AR DG 1 T g . 10 AR A 1Y
1o, DT bk v, TBA A A 5, v i 5 7 1R % Z N T R AR R I TR | AS AR B A R 1
R A [ B B R T S R s T B G A M HEI S OS2 A0 ¢,
Gy kA, BEAR R e PR 22 o RIS 7>t rhv VRN 7 TR J5T = 43 R T R B I IR /AN TR AR
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