2025 4 55 50 45 55 2 1] T g 123

i 43 #r DOI:; 10. 19902/j. enki. zgyz. 1003 —7969. 230497
ETSHEeEEsaaEITEx=HAIME
1B iH B L B 3R

R KR, M 3R
(PEARAZ KT EFR, LR 100032)

R A AR R R A S AR b T T B MR, 4 B B ALY i R R A AR R R R K
IFNBEEERREMAR LA 42538CTFoR4E1.3.7.14.30.45.60 d #9 8 Fri AL 4
(T rd7 it il 2 AT B oRh A  E ok K ol R ) A AT R AT £, A A AR
&35 AR M S H B BR AR, VA 5 A 2B RS BR (TS M ER RS BR L b BR | T BR L B R ER ) 4 A IR
R IEAT, oA F 3 F 5 7 kM A Fisher 2] 5] 547 B ARAY 2 W & Fo A AUAR AR 3 AP AL A i 12 5 AL
A, %R &R Fisher $) 5| 5 A7 5 AAY 2 W & Fo AR 3 FPAEAL 3 48 L HLAT 8 AP AL M b 09 A 44
PRA), PR A G SIS B o RS R T2 M BRI EHERS, L 98.2% ., 4%
L AR R SRR E R ARG A AR T AL A 0 B X AG 1R
KB AR M IR ARG gty

RESHEKE . TS225.1;TS227 XERARINED A MEHE 1003 -7969(2025)02 —0123 - 05

Comparative study on the identification of trace vegetable oils based on
gas chromatography combined with chemometrics

HU Kun, ZHANG Chenglong, YANG Ruiqin
(School of Investigation, People’s Public Security University of China, Beijing 100032, China)
Abstract; In order to accurately identify trace oil evidence in the field of forensic science, and provide
technical support for relevant cases involving the identification of trace amounts of vegetable oil evidence,
eight trace vegetable oils (flaxseed oil, oil —tea camellia seed oil, rapeseed oil, corn oil, peanut oil,
sesame seed oil, soybean oil, and sunflower seed oil) left on different carriers and stored at 4, 25, 38 °C
for1, 3, 7, 14, 30, 45 d, and 60 d respectively were used as research object. The fatty acid
composition was determined by gas chromatography, and five main fatty acids ( hexadecanolic acid,
stearic acid, oleic acid, linoleic acid, and linolenic acid) from eight vegetable oils were selected as
identification indicators to construct three vegetable oil recognition models ( Fisher discriminant analysis
convolutional neural network, and random forest) using chemometrics methods. The results showed that
Fisher discriminant analysis, convolutional neural network, and random forest models could all achieve
accurate recognition of eight vegetable oils, among which the random forest model could evaluate the
importance of each fatty acid to the classification results, and the recognition accuracy was the highest,
reaching 98. 2% . In conclusion, the random forest model has simple parameter settings and high
recognition accuracy, and can effectively solve the problem of difficult identification types of trace

vegetable oils.
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Table 1 Main fatty acid composition and content of 8 vegetable oils %

g SEJRRAF I WMASKFI Skl K AE4:h 2R K R
T+ N HkER (C16:0) 5.79£0.03 7.67+0.12 4.83+0.07 12.71+0.17 10.01 £0.22 8.80+0.11 10.83 £0.08 6.03 +£0.09
FNBk—HBR (C16:1) 0.06+0.02 0.12+0.03 0.26+0.02 0.08+0.02 0.07+0.02 0.11+0.01 0.09+0.02 0.81 +0.04
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Note: " - "Indicates that the fatty acid content is below 0.01% or not detected
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Table 2 Eigenvalues of the canonical discriminant function
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Fig.2 Joint distribution plot
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Table 3 Discriminant classification results

il ENEER AV RS A

M1 o2 3 4 5 6 7 8 M F%
1 155 0 0 0 0 5 0 0 160 96.9
2 0159 6 0 3 0 0 0 168 94.6
3 0 1167 0 0 0 0 O 168 99.4
4 0 0 0168 0O 0 O 0 168 100.0
5 0 0 0 0168 0 0 0 168 100.0
6 0 0 0 O 1163 0 4 168 97.0
7 0 0 0 O 0 2166 0 168 98.8
8 0 0 0 0 4 21 2 141 168 83.9
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Note; Groups 1 — 8 represent flaxseed oil, oil - tea camellia
seed oil, rapeseed oil, com oil, peanut oil, sesame seed oil,
soybean oil, and sunflower seed oil, respectively. The
same below
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Fig. 3 Confusion matrix of CNN training set
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