514 % 5522 ) B 2 4 T iR o Vol. 14 No. 22
2023 411 H Journal of Food Safety and Quality Nov. , 2023

KL BFEL" AR Bed AR £
I, B ey’
(1. PUNDR AR AR DU 48 S A2 AG T SE 00 2, AR 610100; 2. Sl KA anhl 224 Be Aol A= ) TR IFFT B,
LI A B B VR SR R BT S S S E, R 550025; 3. PUNIEEFEAARAF, B 620000)

W OE: B WSS R L AR R s . Ak ORI S O - T RS T (gas
chromatography-mass spectrometry, GC-MS)%5 & 1F ¢ ffi % /)y — 3¢ 1| 51| 43 BT (orthogonal partial least squares
discriminant analysis, OPLS-DA)FIAHXF S Mk B {E (relative odor activity value, ROAV)5E43 M1 J5 BRI AN [R] i
R AT 2L BB SR L . S8R Sl 45 R 455 OPLS-DA JrAfr 3R B [m] b A A A iih
28 (9 21 I BB AAR SRS B 25 5 B IR . GC-MS Ry 25 5 2R BH 5 ke 43k ol 45 ) £ I BpbHAG I 1) 101 i
RAEYITT, LA EE2s 20 Fi . BEZE 30 FP . KRS 12 i, GREEZS 3 AR, MRS 6 Fh. MRS 2 FRLAK LML G 19
by WEE . WEE . BRBESSRZOMBIBUY TR ROAV Z3HT R A FF i CRE HRSERFI ) 1 DG P44 K
PV RO, -2-T/E . ZHIEGRRE; B A CR T M CH MR A Y BT 1-BEMR -3 . — P AL
fit; CEAETM) . ECEAFHDFE S MoCEE M 2 W2 W IL6REE; DRI AR R Y —H
B . (2)-2- TR . 1-o005-3-T. 4538 AR S0 AP T i 4 I ST IM B F B R MY A — B 2R,
TR R L ) A G B

KB LB L AR G- BT, TR de /N 3R o3 B ARXS RIS BE (R

Analysis of the effects of plant oil on the odor of red pepper based on
electronic nose and gas chromatography-mass spectrometry
combined with relative odor activity value

XUE Dong', YI Yu-Wen', XIA Cui-Qun', HU Jin-Xiang', QIAO Ming-Feng',
HE Lian', WANG Jian-Jian’, DENG Jing', YANG Hui-Zhen’

[1. Sichuan Provincial Key Laboratory of Culinary Science, Sichuan Tourism University, Chengdu 610100, China;
2. Key Laboratory of Plant Resource Conservation and Germplasm Innovation in Mountainous Region (Ministry of
Education), College of Life Sciences/Institute of Agro-bioengineering, Guizhou University, Guiyang 550025, China;

3. Sichuan Chuanwazi Food Co., Ltd., Meishan 620000, China]

EEWE: PR BE AT I BAS H (21SCTUTGO1) . VU1 Be w1 H (SCTUZD13) . 2022 4F [F K2 A= BE Al I it
L5 H (202211552056) . M 48 E W2 — i 2 BHE BT H (GNYL[2017]009) . 539 48 4 lb A A T B0 b & & BRI H (2023) . PU)IE R}
BT RIZEBI(23Z2YZYTS0406) . JE th i B+ J5 50 H (2020FN02)

Fund: Supported by the Sichuan Tourism University Science and Technology Innovation Team Project (21SCTUTGO1), the Key Program of Sichuan
Tourism University (SCTUZD13), the 2022 National College Student Innovation and Entrepreneurship Training Program (202211552056), the
Construction Program of Biology First-class Discipline in Guizhou (GNYL[2017]009), the Guizhou Provincial Department of Agriculture and Rural
Affairs Chili Industry Development Special Class Project (2023), the Sichuan Provincial Science and Technology Program Funding
(23ZYZYTS0406), and the Meishan Science and Technology Bureau Project (2020FN02)

HBIEEE: BT, i, WROL, RIS 1 G A s Tl fb. E-mail: 147684620@qq.com

*Corresponding author: YI Yu-Wen, Master, Professor, Sichuan Provincial Key Laboratory of Culinary Science, Sichuan Tourism University,
Chengdu 610100, China. E-mail: 147684620@qq.com



242

B dn 2 4 R R I A 4R

ABSTRACT: Objective
Methods

To investigate the influence of plant oils varieties on the aroma of red oil chili.
Electronic nose and gas chromatography-mass spectrometry (GC-MS) combined with orthogonal partial
least squares discriminant analysis (OPLS-DA) and relative odor activity value (ROAV) were used to analyze the impact
of different varieties of plant oils on the odor substances of red oil chili. Results The results of electronic nose
combined with OPLS-DA analysis showed significant differences in the overall aroma profiles of red oil chili prepared
with different volatile compounds of plant oils. The GC-MS detection results revealed a total of 101 volatile compounds
in red oil chili prepared with 5 types of plant oils, including 29 alcohols, 30 aldehydes, 12 hydrocarbons, 3 sulfides, 6
esters, 2 acids, and 19 other compounds. Alcohols, aldehydes, and sulfides were found to be the major volatile
compounds in red oil chili. ROAV analysis indicated that key volatile substances in sample A (refined rapeseed oil) were
benzaldehyde, trans-2-nonenal, and dimethyl sulfide; key volatile substances in sample B (soybean oil) were
1-hepten-3-one and dimethyl sulfide; key volatile substances in samples C (peanut oil) and E (rapeseed oil) were
dimethyl sulfide; key volatile substances in sample D (corn oil) were dimethyl sulfide, (Z)-2-nonenal, and 1-octen-3-one.
Conclusion The main volatile compounds of red chili peppers prepared from different varieties of vegetable oil have
certain differences, and dimethyl sulfide was a common key compound in red chili peppers.

KEY WORDS: red oil chili; electronic nose; gas chromatography-mass spectrometry; orthogonal partial least

squares discriminant analysis; relative odor activity value
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Table 1 Sensory score results

e 55 . .
#uugﬁﬁ? %% %ﬂ{ @(% Eﬁiﬂﬁfx&_
A 8.15+0.63* 7.90+0.46° 7.40+0.70*  7.80+0.60°
B 6.70+£0.49° 7.45+0.69* 6.90+0.46°  6.50+0.59°
C 7.85+0.47° 7.10+£0.52° 7.55+0.60°  7.10+0.77°
D 7.05£0.55° 7.65+0.34°  7.90+£0.40°  7.60+0.49*

E 8.15+0.53* 8.45+0.50° 8.35+0.63*  8.05+0.59"

TE:ra, by ¢ FoR RIS BAE 2 5 1E(P<0.05), T Al
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FAAE 5 2550 o AT LIS R T REJERE S B BT A AR RS 3
FAMAR B A 2 B . WAL . Wit B, i
U PV, TR, ARSI .
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Table 2 Color Difference Meter Test Results

Y A= L a b AE

50.18+0.01° 6.98+0.03" 5.95+0.05° 51.01+0.14"
50.42£0.03*  6.89£0.01° 6.54+0.09" 51.31x0.14"
50.45£0.01°  7.01£0.03" 6.32+0.03° 51.33+0.18"
50.43£0.04*  7.03£0.06" 6.38+0.04° 51.32+0.13"
49.85+0.02°  6.69+0.04° 5.24+0.10° 50.57+0.07°
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Table 3 Electronic nose sensor response value
&R [é:1 A B C D E P VIP
X AL RE T d i Y A . ) N
LY2/LG . 0.00620.001¢ 0.01420.003 0.022+0.003*  0.008+0.001%  0.028+0.006* 0.040 1.245
LY2/G PO SRR N YR —0.009+0.0004* —0.016+0.002*  —0.029+0.001¢ —0.013+0.002%° —0.020+0.004° 0.031 0.934
LY2Z/AA  XHEVALGPHEIR  —0.003£0.0004* —0.004+0.0005° —0.007+0.001° —0.003+0.0007* —0.005+0.002" 0.070 1.097
LY2/Gh PORER AR UNG¥Ed —0.005+0.001°  —0.012+0.001°  —0.021+0.001° —0.007+0.0006° —0.018+0.004° 0.019 0.895
LY2/gCTI POREEAaRLN 0] —0.008+0.001*  —0.015+0.002°  —0.030+0.0004° —0.010+0.002° —0.019+0.005° 0.012 0.979
LY2/gCT X By SRS AR AU —0.010+£0.002*°  —0.014+0.003*  —0.029+0.005° —0.013+0.002%®® —0.015+0.004* 0.256 1.029
T30/1 KR A P R 0.487+0.027° 0.669+0.088" 0.759+0.035"  0.539+0.030°  0.498+0.044° 0.387 1.012
P10/1 XHEHER AR 0.619£0.017¢ 0.807+0.035" 0.859+0.012"  0.659+0.025°  0.708+0.043° 0.255 1.009
P10/2  STAEMAEZ R SIRRUR  0.443£0.013¢ 0.651+0.023% 0.684+0.002°  0.464+0.024°  0.624+0.024° 0.067 0.975
XA AL RE ) B R Y .
P40/1 - ] 0.482+0.017° 0.673+0.066 0.758+0.018"°  0.512+0.021°  0.543+0.053° 0.186 0.971
SRR
T70/2 XAEFRBAADEIR  0.402£0.027¢ 0.716+0.012° 0.764+0.026™  0.480+0.039°  0.788+0.027° 0.418 0.955
PA/2 ABLED) . 0.677+0.023° 0.911+0.006° 0.933+0.013°  0.751£0.032°  0.942+0.011* 0.081 0.947
EER: RN ’ ' ’ ’ ’ ’ ' ’ ’ ’ ’ ’
P30/1 MATSETE . AL 0.735+0.011¢ 0.93120.003* 0.936+0.008°  0.788+0.023°  0.955+0.016* 0.207 0.929
1A PR ’ ' ' ’ ’ ' ' ' ' ' ’ ’
X AL RE T B Y . N . . .
P40/2 - ! 0.403+0.016 0.734+0.017 0.786+0.029°  0.484+0.034°  0.862+0.043* 0.147 0.885
SRR
P30/2 XA HLAL A P U 0.405+0.011¢ 0.7210.003" 0.760+£0.016™  0.481+0.029°  0.787+0.038" 0.111 0.876
X AL RE T B Y . . . . .
T40/2 Py 0.305%0.020 0.542+0.022 0.607+0.034>  0.354+0.024°  0.685+0.066* 0.040 0.874
U RPLER
XA AL RE I BRI . . .
T40/1 ~ g 0.444+0.032 0.727+0.025 0.785+0.020"  0.506+0.043°  0.838+0.039* 0.717 0.870
SR
TA2 XA B A P U 0.427+0.037¢ 0.71740.032° 0.787+0.028"  0.504+0.047°  0.840+0.034* 0.962 0.865
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Fig.1 OPLS-DA analysis of electronic nose sensors and model cross-validation
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Table 4 GC-MS detection results of red oil chili
px e WREEE b A AT %
/min A B C D E
1 2.972 616-25-1 1-1% 475 -3- 1% 0.03+0.00
2 3.032 4415-82-1 RT3 H 3.63+0.04 0.75+0.01 0.05£0.00  2.76+0.04
3 3.387 625-31-0 A-J8 0 -2 - 0.03+0.00
4 3.670 2026-48-4 L2 0.01£0.00
1-FR R 3E-2,2-— H 3
5 3.690  337966-85-5 0.010.00
-1
6 4.403 694-29-1  Mi=-1-3F 30 0-3,4- —BE 0.02+0.00
7 4.538 71-41-0 1E R 0.35+0.00 0.52+0.01 0.89+0.01  0.81£0.01  0.51+0.00
8 4933  24621-61-2 (S)-(+)-1,3-T B 1.38+0.03 1.74+0.03 1.09£0.07  2.01£0.02  1.13£0.02
9 4.968 6290-03-5 (R)-(-)-1,3-T s 2.01+0.03 0.98+0.01 2.3240.04  1.6240.05  1.61+0.06
10 4.988 67-63-0 SN 1.35+0.03
11 4.996 18501-20-7 1-Jf 3 -2- P 0.17+0.00  0.27+0.00
12 5.028 625-31-0 4- 502 -1 0.16+0.00
13 5.093 31367-46-1 3-F3E Pede -2- it 0.0140.00
_— 14 5.196 513-85-9 2,3- T " f% ) 3.25+0.06 1.66£0.04  0.86£0.01  3.47+0.08  0.02%0.00
15 5.158  24347-58-8  (2R,3R)-(-)-2,3-T i 0.93+0.00 3.08+0.11 1.2440.03  1.63+0.04  0.40+0.01
16 5.206 19132-06-0  (25,38)-(+)-2,3- T i 1.12+0.01
17 5.294 25144-04-1 S -2 H A R e 2.0040.05 2.63+0.05 2.4440.08  4.11+£0.09  1.96+0.03
18 5.451 123-96-6 = 0.15+0.00
19 6.747 111-28-4 2,4-8 - 11 0.53+0.02 0.46+0.01 0.62+0.01  0.63£0.02  0.54+0.01
20 7.293 111-27-3 1E B 0.01£0.00 0.01£0.00  0.03£0.00
21 7.881 96-20-8 2-FH-1-T 0.01+0.00
22 8.331 1878-18-8 2-FE-1- T WiBE 0.02+0.00
23 9.242 112-42-5 i 0.04+0.00
24 9.679 10339-61-4 3-T Al 0.04+0.00
25 10.791 26001-58-1 2-2 - 1-E 0.070.00 0.14+000 0.12+0.00  0.21£0.00  0.1420.00
26 11.424 18409-17-1 -2 - 1- 0.02+0.00
27 12,639  20125-84-2 I -3 -2 - 1 - 0.02+0.00 0.03+0.00
28 13.921  22104-79-6 2-TJf-1-F% 0.010.00
29 14.604  31502-14-4 2T -1 0.62+0.01
1 2.706 16630-91-4 2-HSL 5.4120.03 4.22+0.08  4.51x0.08  4.56£0.10  5.26=0.02
2 2.806 96-17-3 2-HIL T 12.7240.16 7.30+0.21 7.7240.10  8.58+0.28 13.39+0.10
3 3.197 638-37-9 TR 0.02+0.00  2.26+0.04
4 3224  27944-79-2 2,4- " FR AL 2.70+0.08 1.70+0.03 2.92+0.03
5 4.258 1576-87-0 S R-2- TR 0.52+0.02 0.300.01 0.33+£0.00  0.22+0.00
6 6.109 498-60-2 3-HTE 0.63+0.01 0.55+0.01 0.59+0.01  0.65+0.01  0.58+0.00
7 6.399 5362-50-5 4-H1 3300 0.68+0.02
8 6.507 66-25-1 CLE 0.010.00
9 8.078 6728-31-0 -4~ B s 0.01£0.00 0.02:0.00
10 8.208 111-71-7 BRI 0.06:£0.00 0.07+0.00  0.17£0.00  0.11x0.00  0.21=0.00
. 11 8.336  3268-49-3 3-H B SE A 0.03£0.00
RS 12 9.645 5204-80-8 2-2. -4 IR 0.02+0.00
13 9.677 18829-55-5 (E)-2-BJasi 0.03+0.00
14 9.985  57266-86-1 2- B 0.48+0.01 1.08+0.01 0.72+0.00  1.37£0.01  0.8420.02
15 10.117 620-02-0 5-F S 0.10:£0.00 0.20+0.00 0.15+0.00
16 10.498 2497-25-8 2-T3 05 0.010.00
17 11316 4313-03-5 (E,E)-2,4-58 I 0.25+0.01 0.09+0.00 0.03+0.00  0.12+0.00
18 11.521 124-13-0 IESF 0.07+0.00 0.02+0.00  0.14£0.00  0.25+0.00  0.11£0.00
19 12.807 122-78-1 W 0.44+0.00 0.43+0.01 0.41£0.01  0.42£0.00
20 12.945 65405-70-1 2 -4-25 05 0.06:£0.00
21 13.313 2548-87-0 S -2-3F I 0.03+0.00 0.05+0.00 0.08+0.00  0.09£0.00  0.17+0.00
22 14.599 124-19-6 T 0.48+0.01 0.14+0.00  0.46£0.01  0.29+0.00  0.01+0.00
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23 15.933 2463-53-8 2-F-Jis 0.07+0.00
24 15920  60784-31-8 (Z)-2-F-IaiE 0.0240.00
25 15.932 18829-56-6 J2-2-T- 18 0.02+0.00
26 15.935 2497-25-8 2-B8 T 0.010.00
27 17.936 4826-62-4 2-+ T 0.08+0.00
28 18.514 21662-16-8 (E.E)-2,4-1 ik I 0.10+0.00
29 18.827 2363-88-4 2,4-3% TR 0.03£0.00  0.20+0.00  0.02+0.00  0.54+0.01
30 19.635 53448-07-0 -2+ — T 0.04+0.00
1 1.723 74-87-3 — G e 3.5240.04  3.87£0.06  4.14£0.03  3.37£0.05  4.19+0.04
(BE)-3-NHk-2-
2 4460  52097-85-5 TR T4 0.09+0.00  0.08+0.00
3 5.659 111-67-1 2SN 0.03+0.00 0.03+0.00
4 6.402 625-65-0 2,4- B2 0.65+0.01
5 7.255 106-98-9 E T 0.08+0.00
6 11.318 4161-65-3  2,4-FHIL-14-1% 0 0.01+0.00
Jek 7 11.794 13643-08-8 24T 0.91£0.02  0.360.01 0.04£0.00  0.48+0.02
8 12.169 764-93-2 B 1.88+0.03
3-ZHk-2-F
9 12382 61142-36-7 I 0.05+0.00  0.06+0.00  0.09+£0.00  0.13+0.00
10 12389 74752-97-9 @-3-Z A2 HR 0.13+0.00
-1,3-2 2
11 20.576 13877-93-5 AT I 0.13+0.00
12 21.091 6753-98-6 a- VT I 0.04+0.00
1 1.936 75-18-3 R L ek 22.24+0.60 45.48+0.79 46.44+1.04 25.51+0.85 18.78+0.26
ks 2 2.058 109-92-2 2k 2 Tk 14.76+0.28 15.64+0.36  17.32+0.33
3 3.099 3739-64-8 IR T S 0.02+0.00
1 2.486 107-31-3 FF R T g 14.12+0.21
2 3.389 2666-93-5 L5254 1% H lis 0.42+0.01 0.050.00
K 3 5.228 687-47-8 L(-)-FLER &R 0.66+0.02
4 5.394 97-64-3 FLER 2B 0.06+0.00
5 6.965 10477-47-1 PR PR DS B i 0.08+0.00
6 9.239 112-23-2 FP iR B TR 0.010.00
e 1 2.514 99-16-1 JREEFR 16.14£0.30  17.45+0.57 18.24+0.18  14.93+0.19
- 2 3.367 2566-32-7 N- I JE 451 iR 0.0340.00  0.07+0.00  0.45+0.01
1 3.896 96-54-8 N-F BE kgt 0.1840.00  0.17+0.00  0.38£0.00  0.22+0.01  0.11%0.00
2 5.213 110-76-9 2-LEF N 0.80+0.02
3 5.944 109-08-0 FH i s 0.01£0.00 0.34+£0.00  0.01x£0.00  0.02+0.00
4 7.198 106-42-3 X B 0.1240.00  0.0840.00  0.10£0.00  0.08+£0.00  0.13%0.00
5 8.576 1558-17-4 4,6- " F JLmz 0.14+0.00
6 13.483 1072-83-9 2-Z, I I 0.07£0.00  0.03%0.00  0.09£0.00  0.04+£0.00  0.030.00
7 8.416 3194-17-0 2- I3k 1k e 0.20+0.00  0.16+0.00 0.2240.00  0.18+0.00
8 9.595 4466-24-4 2-T kg 0.01+0.00
9 9.847 1487-18-9 2-Z A Bk IR 0.13£0.00  0.0840.00  0.11£0.00  0.11£0.00  0.12+0.00
it 10 11.071 3777-69-3 2- I FE Ik 0.06=0.00 0.11£0.00  0.2440.01  0.25+0.01  0.37+0.00
B 11 5.476 3188-00-9  2-FF KL U &k g -3 0.06=0.00 0.08+0.00 0.06+0.00
12 6.367 108-94-1 R T 0.0240.00
3,3-T 0 KE-1-H 32 4-
13 6.407  69315-91-9 TR T — 0.03+0.00
14 7.568 930-60-9 4-FR I H-1,3- [ 0.06£0.00  0.04+0.00  0.05£0.00  0.06£0.00  0.060.00
15 7.851 110-12-3 5-HFE-2- 2 fili 0.02+0.00
16 8.411 14360-50-0 TE P 2- 1 g 0.18+0.00
17 10.658 4312-99-6 1= 4 -3- T 0.03+0.00
18 10.693 2918-13-0 1-B#)ds-3- 1 0.040.00
19 10.938 585-25-1 2,32 il 0.10+0.00
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Table 5 Categories and content of red oil chili

. A B C D E
%%” N AL N =y N A L N A~ =L S PS=R

Fnzk oy Fnzk & ik o Fnzk oy ik iy
2k 11 14.17 16 13.54 12 9.97 15 14.9 14 10.91
2 14 23.91 16 16.03 13 15.25 17 19.03 20 25.56
&2 5.13 4 4.32 3 432 7 3.74 6 6.85
Tt Bk 37.00 1 45.48 1 46.44 3 41.17 2 36.10
FiRs 0.43 1 0.05 1 14.12 1 0.06 2 0.74
[i7ES 1 16.14 1 17.45 1 0.03 2 18.31 2 15.38
HAh 10 0.90 10 0.84 11 251 11 1.06 9 1.08
&it 44 97.68 49 97.71 42 92.64 56 98.27 55 96.62

SAFESL R, BERPIR A RAE 15%~26%2Z 0], Fh2
BEZEIARDT 13 Fi BERYIRKZ L NG W K I B A
Jig 105 FR AN AR AR TR, 3 S8 ) I 28 A3t T il S 48 1k
Yy, FEE— RO R P 2-F SR BEmE | 2-F L T L
K b B RS T (>4%), 2-FF O T RERA 2 T3l
HURFAE AU I3 22, T T B T 2 A e XU 24
2-HIE T A Tk, HATRERIE TRdmR . »udm
[ Strecker FEAR20, 2,4-— HIILNMETE A, B, E P
BRE(1.7%); 2-BHHEEAE B, D P B i@ e1%). — MBIk
AT S5 A B (L AR 22, L mT R X 21 I BB R < T A
AR TTHR .

JR I i — S e 2 — R LA Tk B RN 1 TC €
P, &S AMFESIE B R s R (>3.3%). —
N R R IR B 5, AT R 41 I BB R T i ot
Bk/N o BB ELTIM B FE A R YR . 3L
T 5 MRS A R ERGR (C18%) LA W BT, FHE(EE
%, BO LIS A TE AL TR K . P R ik S — il
HAT PR SR IR, e B 2728 0 21 o 2 e 2
AR, ZHBIEZEEE A, D. E HE S REE(C14%)
Yo F R A L C S R A, (R (R R,
fhEE R S AR . RIS IRERRE AL B, D.
E &S M (>14%)

2.5 ZIHERBKBUEY SR

ARG AALA P 21 B R A S BTk, A BF
GEEE A HE MR T SR (B R AR A, X R B A )
BIMELRY 51 FhE R PEI R 00T, G5 FK 6. 5 MHER
SRR R INR] 21, 26, 18, 27 F1 27 A BEMESYF .
MR AR A A RIS RY, AT AL SR A (17
M. REFA2 M) BEG D) BEEFEGC D). KEFEQC ).
FHAR (LAY BHERQ ). WF1 ) R0 ) SA .
Horp, AR | SRR T SR 2 R S P B R
PRAT . B AR AL C. E A RIE B X BTk
R, A SRR B D BRI B R STk AR

AT ROAV B3, —HELGEEXT 5 MHEMES T

R R KA S5, AR 0 B AUV T ok 1 R S
ROAV=100. fk#li ROAV IHHELERNAG: ROEE, [Z-2-
T W LR R A RO R MY TR A
i L EEME R . 1-BEE-3-F . L mimE R AR B
BB R I, R ORI TS B FR& HA B E
Fio W IEREBEFEN CLE BISCHIER YR, K.
TREFN 2,4-2% IREEXT C BESHABMIER, R-2-F4
T | 2,4-%% TURTER 2-BEIGTEE T E BEA HA B ER .. —
FE AR . (2)-2-T Ml . 1-20 M-3R ke i D A S
KUY, KO 2-PHEE . R -2-F BT D
5 B R -

g BRI, JEA I R T L U R T A
KTTHR, - H IR k2 21 B I A R R
FE G PR SO R M TR R B IR B Y B, BN
[RIAE AR N ZEBGRI B 25 24
2.6 ZHEHMEEELZMMRESMESHT

B 2 BARgER 4 PLmBe 2, s
BRF 1%, #1703 —fbab B, SI7EM T ib S
P, BB R BRSNS R
W RARYIREFERLIAR S, S ARG EEE
RAEYIR 6 Bl T HIJLGREE . 2-FSE T, 2-FH LB
—& Bt RA-2-FERLE. (9)-(H)-1,3-T Zf. Fig
FEEAFES: C I M EMEY R . LML EEE AL D,
EMHHEMY . A TEPERE A, E FTEFHEME
Wi, 2,3-T F2 A, B, D WEZEILEE LY R,
2,4- "W EE R A B E MILEHE R (R)-(-)-1,3-
T W&ZE A. C.D. E WFEILEGFHELEY .
(2RJ3R)-(-)-2,3-T _fER B. C. D WEREILHIELMY
Fi. RNESE BAREMFFAY, 2-piEEZ B, D 83t
BEEEMEYR, T B2 D HRMEEEEEYE.
(25,38)-(+)-2,3- T A SR B A I Yo, O
A FHIE, 5 AFE TR Z 000 2 5 B P i 2o B 1Y)
TRIRBEAS AN B B R e ok, e E MRS 5 A
FE G Z AR S 22 R 22 A
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Table 6 ROAY analysis of aroma substances in red oil chili
G 3 4 i ek — FiA TR
1 1- )3 -3 - 0.01 <0.1 WO . SEHR A
2 1E GRS 0.1502 <0.1 <0.1 <0.1 <0.1 <0.1 KB . BEWIF il e
3 SN EE 65 <0.1 iz xE
4 2,3- T 100 <0.1 <0.1 <0.1 <01 <0.1 RE . HFAE R
5 (2R,3R)-(-)-2,3- 1 I 95.1 <0.1 <01 <0.1 <0.1 <0.1 - -
6 i 0.14 <0.1 BERER . HE Wi ok
7 2,4-C " Hs-1-1% 0.787 RE RE
8 1EC B 0.034 <0.1 <0.1 <0.1 RIREM . TE4F . A piis
9 P 46 <0.1 GEEAUS R
10 Sz -2 418 0.02 <0.1 HHEIR . Bl p =
11 R -2-T 0 -1-1 0.209 <0.1 T fr iz
12 2-HI I T 1 <0.1 <0.1 <0.1 <01 <0.1 ArAR . AR Ji e A
13 232 I I 1.4 <0.1 <0.1 <0.1  <0.1 W, FHik, LRk R
14 i 2.8 AT RE
15 CLs 0.23 <0.1 HE. BUiE iR
16 5T -4 - B S 0.04 <0.1 <0.1 PETER . Wbk LR
17 B 0.26 <0.1 <0.1 <0.1 <0.1 <0.1 REWi . FHAT IR A IS
18 3-H i S 1 0.06 <0.1 +Ek RE
19 (E)-2-PEhlE 2.4 <0.1 fEEBR . BeWiE . A0k e
20 2- BRI 0.04 <0.1 <0.1 <0.1 0.13 0.11 A IS
21 5-FH LA 1.11 <0.1 <0.1 <0.1 AR fE ik e
22 2-Z I 0.0044 <0.1 <0.1 Reli & IS
23 (E,E)-2,4-FF Ik 0.057 <0.1 <0.1 <0.1 <0.1 JEWiE. &, BE iR
24 IE S 0.17 <0.1 <0.1 <0.1 <0.1 <0.1 MR . B i R
25 KW 0.0017 1.16 056 052 0.97 T4 5 J 3 FH ] AT B FEMEA
26 2 -4-ZS I 0.025 <0.1 iK1 SN S RH&
27 R -2-2F W 0.0027 <0.1 <0.1 <0.1 0.3 034 LS A
28 T 0.0031 0.70  0.10 032 037 <0.1 2 o SRR 1) NS U R A
29 2-T-JaiE 0.1 <0.1 FNRUS NS
30 (2)-2-T-Js 0.000022 3.56 WA BRI . EIRNE iz
31 F-2- Tl 0.00009 1.00 WNE . BiE. g A
32 2-Z3 05 0.0022 <0.1 Re Wi IS
33 2-1 T 0.0073 <0.1 RE RE
34 2,4-%% IR 0.003 <0.1 0.14 <0.1 0.96 M, BRI i
35 22— 0.01 <0.1 ek JBiE . & A
36 — P 21 <0.1 <0.1 <0.1 <0.1 <0.1 FiEUS (kS
37 2 2 <0.1 <0.1 - -
38 1IE T 0.83 <0.1 -
39 2,4-F T 12000 <0.1 <0.1 <0.1 <0.1 - -
40 L& 4000 <0.1 - -
41 A 11 <0.1 RE RE
42 o-FI VT 0.16 <0.1 PGS A
43 iz R 1 325 <0.1 by i
44 Ny 0.1 <0.1 R R
45 R 5.27 <0.1 e+ i
46 5-HHE-2-CU 0.0099 <0.1 - -
47 1245 -3 - 0.00003 3.92 R e - MR
48 1-BE s -3 -1 0.00008 1.10 KU &
49 2- T FEnk IR 5 <0.1 - -
50 2- 5 FE K IR 1000 <0. <0.I <0.1 <0.1 <0.1 FETF IR FEMEA
51 213 FE 1 R 0.019 <01 <0.1 <01 <0.1 <0.1 Temk . AR S

T TR BME R R A SCHk[30].
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Fig.2 Correlation analysis of red oil chili

3 & 1

AR F 5 . GC-MS 454 OPLS-DA #l ROAV
SO AT T AR ST AN ) b A 4 R 00 e X e PR % M
(RIS o FEL S G 235 SR 404 288 B AS [ S A A 42 e 1 4511
LIPSO R R AR A S22 5 . GC-MS K ill4h
FEHH 5 R0 25 A 2T B A I ) 101 Fho% & HEP) T,
R 29 R B 30 Fh . RS 12 Bl BRRESS 3 FR . MR
J 6 Flr. BRZS 2 FILAK ARG 19 By BE2S . BEZS. B
BRI 2T B = B Ve . ROAV Ap . —H
FEBRRE . 13-, (2)-2- MM . RO . 1-BEs-3-1
JL-2- TS LTI R %) S B R 5 ANTR] b R T
Tl 25 P £ LM BABU) 2 B R M A 22 5%, AR B 28
FEI £ B 2T BBUE A B 22 (0 i L A e A 9
PoJsi, ABFFELERE TN LM BRI S %

EE P

(1] AN, JAbERE, 40, 55 BB EIE AR b g A rsE 1] &
S 5T, 2014, 35(11): 91-93.

HE XL, ZHOU XY, LI H, et al. Study on quality changes during the
production of chili oil [J]. Food Res Dev, 2014, 35(11): 91-93.

[2] EDGAR U, JOSE MDV, JAIME O. Supercritical carbon dioxide
extraction of red pepper (Capsicum annuum L.) oleoresin [J]. J Food Eng,
2004. DOTI: 10.1016/j.jfoodeng.2003.12.003

[3] SGHAIER LS, VIAL J, SASSIAT P, et al. Analysis of target volatile

compounds related to fishy off-flavor in heated rapeseed oil: A comparative
study of different headspace techniques [J]. Eur J Lipid Sci Technol, 2016.
DOI: 10.1002/¢1t.201500088

FFY, FG, BT, A TS BRI S GC-MS X RTlE
SRS, A EINT, 2020, (1): 53-55.

WANG D, WANG YR, WEI ZW, et al. Analysis of soybean oil aroma
components using headspace solid phase microextraction combined with
GC-MS [J]. Agric Prod Process, 2020, (1): 53-55.

BEAY, IR, 1REif, . GC-MS-O 456 OAV %@ b IHER
SR B RH, 2023, 39(4): 278-288.

HUANG YX, FANG WC, XU CW, et al. Identification of characteristic
aroma components of peanut oil by GC-MS-O combined with OAV [J].
Mod Food Sci Technol, 2023, 39(4): 278-288.

FRAR, RPN, IR FORIEZ M ARG 5 CO, MU, hIEHh:
#, 2000, (6): 29-33.

CHENG S, CUI QX, FENG ZJ. Supercritical CO, extraction of corn germ
oil [J]. J Chin Cereal Oil Ass, 2000, (6): 29-33.

GYFEIC, I, X, 55 T TR TR R R e
ZR[I/OL]. £ Tk BHE: 1-15. [2023-06-04]. DOIL: 10.13386/j.issn1002-
0306.2022100266

YI YW, HE L, DENG J, ef al. Identification of Russian tea from different
processes based on electronic nose and gas chromatography [J/OL]. Food
Ind Sci Technol: 1-15. [2023-06-04]. DOI: 10.13386/j.issn1002-0306.
2022100266

SFIC, WIEAE, BIEE, SF LT T BRSBTS T R B A
AT B RIR TTRRT]. £ 5 KB Tk, 2019, 45(7): 276-283.

YI YW, HU JX, YANG JJ, et al. Analysis of the flavor contribution of
Pixian bean paste to yuxiang seasoning based on electronic nose and gas
chromatography [J]. Food Ferment Ind, 2019, 45(7): 276-283.

RO, B, R, S RIS XA 2E RS T].



H22H RE

R, S TR @ -RLS S

AFDR SR JBE {EL 0 BT AR 490 Tl 6 £ MR R A 52 1)

251

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

g, 2020, 45(11): 14-20.

WU SX, HUANG YH, WU Y, et al. Study on the flavor differences of tea
seed oil pressed by different heat treatment [J]. China Oils Fats, 2020,
45(11): 14-20.

Rk, BB, Je—1n, 4. FETH T HS-GC-IMS Fl HS-SPME-
GC-MS Xf 5 Fi xR & P KUk 53 43 BT[] 7 AR, 2020,
45(9): 102-111.

YUAN TJ, ZHAO XY, PANG YY, et al. Analysis of volatile flavor
components of 5 kinds of edible vegetable oil based on electronic nose,
HS-GC-IMS and HS-SPME-GC-MS [J]. China Oils Fats, 2020, 45(9):
102-111.

CHUNG IM, KIM JK, HAN JG, et al. Potential geo-discriminative tools to
trace the origins of the dried slices of shiitake (Lentinula edodes) using
stable isotope ratios and OPLS-DA [J]. Food Chem, 2019, 295: 505-513.
AT, EFER, RIME, SF. R S B R ], o E bk
fir, 2022, 47(1): 124-127, 132.

YE M, WANG J, XU H, et al. The impact of oil temperature on the quality
of chili oil [J]. China Cond, 2022, 47(1): 124-127, 132.

WA, TEFAR, R, 45 T RE TR TR Y TR T T B ).
A A TR I, 2022, 13(21): 6855-6861.

GAO J, RUN Z M, MA R, et al. Study on the guidance of consumer
sensory evaluation on improving the quality of yogurt [J]. J Food Saf Qual,
2022, 13 (21): 6855-6861.

EPME, R, AN, 45 BUCIE T2 AR T A8 M &5
BIRZIA)]. B2 A BTN, 2023, 14(19): 115-123.

YUE DH, XIE YY, ZHU YQ, et al. Effects of pretreatment process
conditions on the quality of freeze-dried white radish crisps [J]. J Food Saf
Qual, 2023,14(19): 115-123.

XUEREE, RO, ARSEEE. 0 SR R AL A 4 i — R T
“ROAV¥E[T]. &Rl 2008, 344(7): 370-374.

LIU DY, ZHOU GH, XU XL. A new method for determining key flavor
compounds in food: “ROAV” method [J]. Food Sci, 2008, 344 (7):
370-374.

HI/NA, #5AT, SKEA, 45 BPRLIRY ROV A A KRB S ST 0]
G TR AR, 2022, 13(2): 585-592.

GOU XG, YANG X, ZHANG M, et al. Analysis of volatile flavor
compounds in donkey milk yogurt during refrigeration [J]. J Food Saf
Qual, 2022, 13(2): 585-592.

YUN J, CUI CH, ZHANG SH, et al. Use of headspace GC/MS combined
with chemometric analysis to identify the geographic origins of black tea [J].
Food Chem, 2021, 360: 130033.

GREENBERG MlI. Characterization of poultry by-product meal flavor
volatiles [J]. J Agric Food Chem, 1981, 29(4): 831-834.

TRHEOR, PR, XUE, S5 AN T s T XU 34T ).
frinRleg, 2016, 37(10): 116-121.

ZHANG YR, LV CW, LIU T, et al. Analysis of volatile flavor components
of Tricholoma matsutake with different drying methods [J]. Food Sci,
2016, 37(10): 116-121.

BB, BARE, R, S R O =S R R T A SR
FEWFFELT]. 502 & AR I A#4R, 2020, 11(3): 734-744.

ZHAO Y, JIANG DF, ZHU KW, et al. Study on the composition
characteristics of volatile flavor substances of imported salmon from
different places [J]. J Food Saf Qual, 2020, 11(3): 734-744.

B, FRE, MR, . TS A RAE RO G- R ER T AT
BB P KAL), B SR, 2017, 33(6): 276-284.

JI DS, ZHENG GQ, SUN J, et al. Analysis of flavor substances in chili oil
by headspace solid phase microextraction-gas chromatography-mass
spectrometry [J]. Mod Food Sci Technol, 2017, 33(6): 276-284.

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

W, e, XUISCE, S AR L2k R P 0 xS B G
TR FEIL]. iRk, 2021, 42(16): 185-192.

LI HK, YANG JW, LIU WY, et al. Comparison of volatile substances in
walnut oil with different processes and characterization of key aroma
components [J]. Food Sci, 2021, 42(16): 185-192.

GARRUTI D, PINTO NOF, ALVES VCC, et al. Volatile profile and
sensory quality of new varieties of Capsicum chinense pepper [J]. Food
Sci Technol, 2013, 33: 102-108.

THLL, ERAR, BT, . AR T HAAL AP TR
Sy RS AER, 2014, 14(1): 285-292.

DING ZH, WANG ZS, ZHENG WY, et al. Principal component analysis
of flavor compounds in dried chili under different packaging conditions [J].
J Chin Inst Food Sci Technol, 2014, 14(1): 285-292.

CARERI M, MANGIA A, BARBIERI G, et al. Sensory property
relationships to chemical data of italian-type dry-cured ham [J]. J Food Sci,
1993. DOI: 10.1111/5.1365-2621.1993.tb06090.x

COUNET C, CALLEMIEN D, OUWERX C, et al. Use of gas chromatography-
olfactometry to identify key odorant compounds in dark chocolate. Comparison
of samples before and after conching [J]. J Agric Food Chem, 2002, 50(8):
2385-2391.

TR, A, ML, % T GC-MS &b sy
HETE AR OB SR 1], B AhRRE, 2019, 40(8): 162-168.
WANG YX, ZHAN P, TIAN HL, ef al. Aroma characteristics of distinctive
fragrant chili powder explored by GC-MS combined with chemometrics [J].
Food Sci, 2019, 40(8): 162-168.

TR, A, ML, % KT GC-MS &b sy
LT 7 DR B O SR S 0], s Rk, 2019, 40(8): 162-168.
WANG YX, ZHAN P, TIAN HL, et al. Exploring the aroma characteristics
of characteristic fragrant chili powder based on GC-MS combined with
chemometrics [J]. Food Sci, 2019, 40(8): 162—168

W5, MR, W, S LTRG-S TERIS A Lot
7 ERF AR b X SR ALt R XK o3 S (0], A4,
2023, 37(7): 1393-1402.

YANG F, DENG FL, YUAN HB, et al. Effects of chili origin on
physicochemical properties and flavor components of chili oil studied by
GC-IMS combined with multivariate statistical analysis [J]. J Nucl Agric
Sci, 2023, 37(7): 1393-1402.

TR SEIEEREE. (LAY EC M. deat: BRE i, 2018.
VAN GEMERT, L R Compilation of odor threshold values for compounds [M].
Beijing: Science Press, 2018.

(THERHE: & mW THH)

{EZ T

B R L, BIEE, EEHARAE
ARBIBEE,
E-mail: 21376894@qq.com

ZFEX, L, HRA, TEMRAGE
AEGERE T,
E-mail: 147684620@qq.com



