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Detection of All Unsaturated Fatty Acids in Oil Based on
Ultraviolet Spectra
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(Research Centre of Modern Analysis Technology , Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: The unsaturated components mainly in 7 kinds of vegetable oil were studied with ultraviolet spectra and analyzed
against animal oil. The testing method was thus determined. 0.2% of the original oil with cyclohexane was first of all pre-
pared. Comparisons of ultraviolet curves’ features with similarity is an indicator showed that the method had excellent repro-
ducibility and differentiae. The common peaks were identified with W testing method, and then all unsaturated fatty acids in
different oil were recognized in spectrum and their relative contents were obtained by applying the principles of the conjugate
structures of the compounds analyzed with ultraviolet spectra. The analytical results showed that the unsaturated fatty acids
were the most abundant in perilla oil and walnut oil, though the content of fatty acid of unsaturated double bond number 4 in
perilla oil was 1.5 times as much as in walnut oil, and this kind of fatty acid was the major of all unsaturated fatty acid in
olive oil. The content of all unsaturated fatty acids in sunflower seed oil, corn oil, and peanut oil decreased successively, and
no unsaturated fatty acids were detected in animal oil. The ultraviolet spectra characteristic of unsaturated fatty acids weak-
ened obviously in the oil samples, after being pre-treated with alkali, saponification, or transesterification. Therefore, this is
an easy, fast, accurate method to determine the unsaturated fatty acids in oil.
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Fig.1  Ultraviolet absorption curves of the samples made

with different methods
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Fig.2 Ultraviolet absorption curves of different concentra-
tion of perilla oil with cyclohexane
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Tab.1 Results of Peak Pick for UV spectra of different
concentration of perilla oil with cyclohexane
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Fig.3 Ultraviolet absorption curves of perilla oil samples
repeated three times
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Fig.4 Ulltraviolet absorption curves of different oils
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Tab.2 Similarity of UV spectra of different oils

IR a b c d e f g h

a 1.0 0.64 080 0.68 0.77 0.64 0.20 0.74
b 1.0 071 079 0.82 047 0.25 0.87
c 1.0 0.55 0.85 0.67 0.48 0.64
d 1.0 0.65 0.42 0.043 0.84
e 1.0 0.57 0.38 0.76
f 1.0 -0.072 0.49
g 10 0063
h 1.0

TE: a NZELENFIM, by B, c hEoKih, d i,
e AT, PRSI, g Rk, h S

2.3  A[Eit AE BRI IR U O AR IA FRIE 1R

H TSR ARG Ak 2 Lo AE e P B A A P
(IARAE , 1X AR A — B BUAE 5 43 Hh 1 R R T8t R A
FEATRHIR A UL R AR A, ol 5 (A1 A IR AT i A< 2
ANFRERE (WS, ELARMIEZS 3 A, e, [F2fk
GRG0 08 28 I T R AT A I8 K ) A Ak IR A
B AG. WA Bl o450 AL RIS S, 7
AT M. DRl T SR AR S R TR]— I A
FEAS TR I3 Hh e R I 4 — PR AT — A [T 2 1Y
AACTE R, VDR W IR A A B 0 B, X 45 A
A AT IR,

X F— 2 R B W BT ZE RN, (B
ANl IEAS A3 A, AR AT 7 vk e A 0 X
— L AT, 7 2 PN IR AT i K ) e R 22 S i /N T
IR SRR Z RIS R 25, e i e —



2012 4 4 A

B BE, A bR SR D RR Y SN - 43 -

IR R[RIAR A TR ECN 0.20% 938 £ e
VAP 5 S S 1 MR AT U 304 4K 8030 o AT e ) 1R
L 3.
R3 AEMASHIRC TR S T rY 22 MBS E IR g
kS
Tab.3 The wavelengths of peaks in UV figerprint spectra
of different oils with cyclohexane
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Tab.5 Relative contents of unsaturated fatty acid
in various oils
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Tab.4 Class of unsaturated fatty acid in various oils
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