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Study on the identification of olive oil adulteration by
Gas Chromatography—Mass Spectrometry
HUANG Fei, FENG Xia—ping, TANG Li-na,ZENG Xian-yuan,ZHAO Zhi—feng, HUANG Xiu-li"

(Huizhou Quality and Measuring Supervision Testing Institute, Huizhou 516003, China)

Abstract: Seven kinds of vegetable oil including olive oil, peanut oil,corn oil,rapeseed oil, sunflower oil, palm oil,
soybean oil,were determined of fatty acid composition and content by gas chromatography—mass spectrometry
(GC-MS) with optimized experimental condition. According to the data of fatty acid composition and content
in edible vegetable oils, cluster analysis was use to classify the vegetable oil. A method was established in the
identification of olive oil adulteration by gas chromatography-mass spectrometry,results showed that with the
proportion of cheap oil adding to olive oil varied,the content of the fatty acid composition including myristic
acid, —linolenic acid,docosanoic acid,trans linoleic acid,arachidic acid,eicosenoic acid changed linearly. The
minimum detection limit of adding palm oil,rapeseed oil,soybean oil,corn oil,peanut oil and sunflower oil,
respectively,was 5.27% ,5.61% ,6.35% ,4.53%,1.93% and 9.21%. The qualitative and quantitative analysis of
characterstic fatty acid could provide reference for appraisal of olive oil adulteration.
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Fig.1 Scan chromatograms of fatty acids of olive oil
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Table 1  Contents of fatty acids in vegetable oil

TR GRl FAekrih ferduh Tk K BZRll A
C10:0 0.017
C12:0 0.200
C14:0 0.051 0.043 0.043 0.069 0.046 0.888
C16:0 9.939 6.428 10.468 12.890 10.420 4.380 39.414
C16:1 0.579 0.041 0.069 0.100 0.083 0.190 0.177
C17:0 0.069 0.032 0.074 0.072 0.105 0.051 0.092
C17:1 0.122 0.016 0.047 0.042 0.064 0.075 0.034
C18:0 3.023 5.173 3.207 1.899 4.754 2.012 4.218
CI18:1T 0.028 0.096 0.056 0.033 0.068 0.083
C18:1 77.503 25.650 46.205 30.846 22.746 57.112 42.791
C18:2T 0.324 0.557 0.599 0.227 0.014 0.181
C18:2 4.696 59.735 30.674 49.415 51.119 20.248 11.239
C20:0 0.398 0.982 1.378 0.579 0.864 1.395 0.466
C18:3r 0.033 0.060

C20:1 0.278 0.111 1.177 0.305 0.610 1.224 0.178
C18:3a 0.564 0.081 0.130 0.468 5.825 7.349 0.451
€22:0 0.122 0.768 2.619 0.134 0.344 0.406 0.109
C20:3 0.577

C24:3 0.164

C22:1 0.105

C24:1 0.468 0.062
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Fig.2 Dendrogram of fatty acid compositions in vegetable oil
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Fig.3 Changetrend of characteristic fatty acids content along with
the adulteration ratio
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Table 2 Detection limit of characteristic fatty acids of olive oil adulteration

4 A 5E IR (%) SR (%) a— PRI (%) IR (%) 1EAETR (%) A7 R (%)

FrA 5.27 24.60 — — —

SN — 34.16 12.07 20.00 29.75

PR — 16.16 — 34.73 —

T K — 4.53 — — —

Ae 9 — 8.12 12.13 17.91 1.93
FEACKT I — 9.21 — — 9.95

B3 MO B IR A R e O I 0 P B TE AGE H PR

Table 3 Theoretical detection limit of characteristic fatty acids of olive oil adulteration

i HWERER (%) B (%) WE (% WililE (%) WHKEE (%) 16418 (%) /E—I15E (%) LaiE (%) 771 (%)

Fa 10 393 -— -
Rl - — - -
fIGTr3k - - - -
K — - 50.9 37.8
K — - 68.6 57.4
e — - 71.8 —
ZEde - — 64.2 39.1

20 — 3.33 — 10
20 — — — —
20 — — — —
— 60 143 133 —
— — — 66.7 —
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