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Abstract: To investigate the influence of vegetable oil on the physicochemical properties and flavor of chili oil,
the capsaicinoid content, color difference, peroxide concentrations and volatile organic compounds (VOCs) of chili oil
samples prepared from six kinds of edible vegetable oils (rapeseed oil, corn oil, soybean oil, olive oil, tomato seed oil, and
camellia oil) were determined using high performance liquid chromatography (HPLC) and gas chromatography-ion mobility
spectroscopy (GC-IMS). The six chili oil samples differed significantly in their capsaicinoid and peroxide concentrations

and pungency (P<0.05) but had similar color difference values. GC-IMS analysis detected the presence of 88 VOCs, with
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aldehydes being the most predominant, comprising 22 different types. Orthogonal partial least squares-discriminant analysis

screened out 19 key differential markers (VIP>1.2) for key flavors, among which 4-methylthiazole (VIP = 3.16) contributed

the most to the flavor of the chili oil samples. The differences in VOCs among the six chili oil samples were effectively

distinguished using GC-IMS fingerprint spectra combined with principal component analysis and heat map cluster analysis.

The different vegetable oils had varying effects on the flavor and quality of chili oil, with rapeseed oil having a particularly

prominent effect. Rapeseed-based chili oil was moderately pungent (17.72 + 0.12°), had a pure color and the richest aroma,

and showed high stability. The findings of this study can serve as a theoretical basis for the production and identification of

chili oil products with distinct flavors.
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Table 1 Content of capsaicinoids in chili oil samples (n=3)
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%5 2% /(g/lkg) 48 /(g/kg) B2 /(g/kg) 54 (SHU) IR FEIE /%
Y1 0.11%0.00" 0.05 +0.00° 0.17+0.00"  2657.67+17.90" 17.72+0.12" 12.55 % 0.08"
Y2 0.22 +0.00° 0.08+0.01° 0.33£0.00°  5042.00%0.00°  33.61%0.00" 23.82+0.00°
Y3 0.16 +0.00° 0.06 +0.01° 0.25+0.00°  387533+924°  25.84*0.06° 18.31 +0.04°
Y4 0.12 +0.00° 0.05+0.01° 0.20+0.00°  3058.33+9.24°  20.40 0.06° 14.42 +0.00°
Y5 0.20 +0.01° 0.07 +0.01° 030+0.00°  4574.67+9.24°  30.50 +0.06° 21.61 +0.04°
Y6 0.15+0.01°¢ 0.07 +0.00° 0.24+0.00"  3659.67*17.90° 24.40+0.12 17.29 +0.08°

FRARE 1.00 +0.00 0.24 +0.00 137£0.00  21176.67+54.15 141.18 +0.36 —

E: RN B FEEATEFEE (P<0.05), TH.

HER 1 AT, 7 BARGH ) % 1) 1 2R C 75 A [R]
B, 6 iR A7 ek XoF ) Foft AU TR Hh B AR 2 A — S BRI
EMBRERRIFEZEEZER (P<0.05), Hf—
G WE TR IR SR BE ) B0, B SR
WK 23.82%, R K BBUH A B R R i o =
ik 0.33 g/kg, BIFIE33.61 FF, HE5HAS5MHIE
VERD IR SR Re i REMER (P<0.05); 3¢
FF IR FERE SR 055, AR 2R i AR A
12.55%, SEFFBBUH BB, N 17.72 B2 7=
AL 22 S SR AL, 32 BR S [R] S Rl A 7 1 S
ANFFE F, i R A FE 2 B 1 2 A
POTER, N AR e ] E et i 2 AN R ) 3 A A
Wit S A B R

2.2 LA A 2T AR B £ B R

;5) r ALt Pl eZAbH
L .
g - b b b
45— % 2z o Y 2
N _ _ - 7 _
i I I B B
eyl I N . B
& 25H _ _ - _ _
_ _ . - - -
201 _ _ -~ _ _
HlY I IR I [ N |
/y /7 _z /,, /7
a0 A alal a2
Y1 Y2 Y3 4 Y6
A RS

1 FREiHERBEE
Fig.1 Chromatic aberration value of chili oil samples
Z: YRR N BEFHRTERFEE (P<0.05).

1 b R E RN R bR 2 —,
EHREREEMNNEESEREZ —, &M
FIm A EEEm™, e, R L
K2 YL, N46.710, = L* K12 YS,

943347, HYS 5EHRFERBIAEEREZEEZER
(P<<0.05). fELLEE a* J7lI, Y2 fmi, A 13.757,
BARIIE Y4, A 12.720, fETEFE b* J71H Y1 i,
N 6.047, EAKHIARZ YS, N4.147. A, B c*
Mok, RomHA M4, Y1, Y2, Y3. Y4. Y5,
Y6 B AR T o 4 S N 14.911. 14.824. 13.571.
13.619+ 13.412. 13.924, &K BRI Y 201 B 48,
HE TR BEHOM ™, DL R, 6 R RE
e, 2R, AR Z R AR, XM
S HE S SR STEp Ly N R K HIES SO E 2 e
HRIOFESL MRS

2.3 AE A v Bl 2 X HOA e 3L A B R

O1Or a
0.14r A 7 b
0.12} %z
0.10} 2

C
0.08L

d
0.06 -
e b
0.04 - d > c
(Ll L
0.00
Y1 Y2 Y3 Y4 Y5 Y6
S
B 2 BB mFIAE Y m e T EAE

Fig.2 Peroxide value of chili oil samples and

T EAAE / (/100 g)

vegetable oils (n=3)
TR B I S AR R P il B A8 1 G B R A
6 i R ABUIHIAE ity B O I 1D 88 A vl i i vk ) it A4k
A 2 Fras o 6 FhBfobstm A dn 1) i S A A8 B AR 3
B FFAR K : Y2<Y1<Y5<Y3=Y6<Y4,
L5 i A T v AR LR, ORI A ) o A B
PR FEmHBGFEREEEZR (P<0.05), tH

341




MR B

Modern Food Science and Technology

2024, Vol.40, No.10

R HME RV G 2RSS Y2 M Ys, Hid
A AB AR T 0 B iyt S A A ) — 2, 2 il X
JS2 J5 I 1 48.2% - 24.5%,  HoAth ORI R S 1 i
A A E A TR ) 53.8%~68.1%, 1X 5 Caporaso
SRR 50 R 30 AR 0 S 3% M B v [ R 4 5
WRIKE ARG AL a0, B R &
Y B A B B R AE Y, R RIS AE
W S AAE, S A, R s YRR e
PEBS . AR B A S KT BRE, A
[75) 285 A it g o] 8% 1) SBROARCIh A5 ot T 1 3 2R A0 A 22
FEESZ BRI R S BOR, TR B T Ak
E A%, FURZZEFBMUH . Ben-Hassine 26 &
B, AEAH 9 AN 0RO T 5 8 B OB b A EE
A AE R E T, R R E . ARSI
BRARCH A S AR B, X AT E A MR I BE 2R 2 B
AR

2.4 AE 4y i A 2K 3R e AE KR AL B A
(VOCs) %

24.1 HIHVOCSH Z ST
X GCXIMS Library Search P & ) NIST %
FEFT IMS $048 e, ARHEBAEH VOCs 1108 B 48 25
TR B B AR A B ()R AT 52 M A, SRR HH 88
VOCs, 108 ME 0, &K 3 FBEK 14 70 (=
BAK 4. BEF 22 M (K9 A ). R 13 b
TR I R AR (SRR 2 A BEE
10 Fft CZRAR TN, BER 2 PP, Z2338 20 Fl (=
B A, HpmBR MM ERZ, B
T T A B KREEES, SRR 2 Fon.
7 VOCs LABARFN — AR R A727E, EA1R
A FHIT LR B B TR RIS [R] P R B[R], 39X 2 GC-MS
FIRIAS g7

* 2 HFHBEREERIERX EENUEYTIR
Table 2 List of identified VOC:s in chili oil samples

%5 Aot 4 AR R IR PRG AT /s i A% B 1] /ms Rk
Al y- A i 1256.00 751.390 1.200 99 AATATAL B
i A2 K Ty 1225.90 706.000 1.052 01 A
A3 p- R 1134.00 542.826 1.218 38 F AR
BI (E)-3- & ¥ -1- B2 -M 1355.10 928.080 126081 HA
B2 (E)-3- &4 -1- 82 -D 1355.10 928.080 1.53073 A
B3 2- B 1329.40 877.710 1380 43 RE
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Fig.5 Principal component analysis of chili oil samples
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