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Flavor components of chili oil with different storage durations based
on gas chromatography-ion mobility spectrometry, sensory
evaluation, and electronic nose analysis
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Abstract: [Objective] To investigate the changes in flavor compounds during chili oil storage and provide a theoretical basis for predicting
its shelf life and quality control. [ Methods] Gas chromatography-ion mobility spectrometry (GC-IMS), sensory evaluation, and electronic
nose techniques were used to analyze and detect the volatile flavor components of chili oil stored for 0, 45, 90, and 135 days. [ Results] A
total of 93 volatile compounds were identified in chili oil, mainly including aldehydes, ketones, olefins, alcohols, and nitrogen-containing
compounds. Using the relative odor activity value (ROAV) method, 18, 21, 21, and 20 key volatile flavor compounds were identified at 0,
45, 90, and 135 days of storage, respectively, primarily consisting of alcohols, aldehydes, ketones, olefins, esters, and sulfur-containing
compounds. Sensory evaluation results indicated that color and overall acceptability showed no significant differences across different
storage periods, while aroma and taste exhibited significant differences (P<Z0.05). Electronic nose analysis revealed no significant
difference between samples stored for 90 and 135 days, indicating that the odor profile of chili oil stabilized after 90 days. [ Conclusion]
Storage time significantly affects the composition of flavor compounds and sensory characteristics of chili oil, with odor components

tending to stabilize after 90 days. This critical point provides an important reference for determining the shelf life of chili oil.
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Table 1

Sensory evaluation scoring table
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Figure 3  Fingerprint of volatile components in chili oil under different storage durations
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Table 2 Volatile organic compounds in chili oil
FUIES A N EiR A 0d 45d 90d 135 d
2k 31K i e 1802.9 0.4840.026¢ 0.52+0.017> 0.56-0.025" 0.63+0.047°
A 5 B 1732.7 0.34-20.013 0.3220.006 0.3240.032 0.3240.009
05 I 16429  26.14+0.047°  26.42+0.062°  27.494+0.079"°  30.59-+0.765°
2-2.F-1-c 1541.7 0.18-0.001° 0.17+0.015° 0.19+0.007° 0.2340.032°
AL T5 R 1458.6 0.08£0.004° 0.08+0.006" 0.094-0.006™ 0.1040.003"
1-CL 13722 0.0340.003" 0.0340.003" 0.0240.003° 0.0340.001*
E G 12673 0.4540.001° 0.394-0.003" 0.394-0.002° 0.3740.006°
L 30 12227 0.1220.001* 0.09-0.001° 0.084-0.002° 0.0740.002¢
IE TR 1160.9 0.3640.013° 0.3740.003° 0.4740.011° 0.554+0.016"
TR 1109.8 1.4740.002° 1.0640.004° 1.01+0.003° 0.84-+0.031¢
1E A 1056.6 0.124+0.001°¢ 0.14-0.002° 0.1540.003" 0.1540.005°
i 945.2 3.3540.041° 2.9640.026" 2.9740.035" 2.8840.340°
2-T e 1038.8 0.06--0.002° 0.0740.001° 0.07-+0.003" 0.06+0.004°
2 K A5 1777.2 0.32-0.022 0.310.011 0.314-0.007 0.324-0.019
KL 1768.2 0.1340.010° 0.11+0.001° 0.10+0.011° 0.114+0.015"
5-F L 1734.0 0.2240.010° 0.2040.015% 0.2040.007* 0.1940.017°
7 15542 0.10--0.005° 0.11+0.003 0.124-0.005° 0.124-0.009*
2-Z, T HE W IR 15433 0.14+0.001° 0.10£0.008° 0.09-0.008° 0.07+0.006¢
(E,E)-2,4-FF —ImEE 1521.4 0.1840.003° 0.1640.004° 0.1540.005° 0.1640.003°
(E)-2-3 I 14422 0.1140.002 0.11£0.005 0.1140.006 0.1140.008
ERA 1405.4 0.0840.005° 0.094-0.005° 0.1040.002° 0.1240.007°
(E)-2-BE s 1334.4 0.8040.001° 0.8840.007° 0.8340.003" 0.764+0.015°
FE 1302.6 0.03--0.000° 0.03+0.003° 0.03+0.001° 0.04-0.001°
)-2-C J 1 123422 0.254+0.001° 0.210.001° 0.180.004° 0.14-0.004°
B 11985 0.104+0.001¢ 0.1040.002° 0.1140.001° 0.1240.000"
3-F LT M 12172 0.064-0.003 0.064-0.003 0.064-0.001 0.064-0.002
)-2- 154 1 11503 0.48+0.004¢ 0.56+0.003" 0.520.004° 0.45+0.005¢
L 1104.0 2.03+0.013° 2.3840.014° 2.5540.025° 2.561+0.014"
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i 1502.9  12.16+0.065°  12.74+0.022°  13.01+0.104*  13.5240.342°
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1-F2 3 -2-TH il 1317.3 2.6740.022° 1.66+0.025" 1.080.007¢ 0.5940.025¢
3-B 5L 2-T A 1301.2 0.75+0.025" 0.460.006 0.360.009° 0.26+0.010
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B29q ] 1191.1 0.110.005° 0.08£0.002"  0.080.001° 0.090.006"
PR 35 1Y s T 1152.1 0.51-0.002" 0.3140.002° 0.2540.006° 0.164-0.005°
3-8 # -2 -l 1146.8 0.13-£0.086" 0.0440.000° 0.0240.001° 0.0140.001°
1-73% 9 -3- T 1044.9 0.37-+0.002° 0.27+0.001° 0.260.000° 0.240.006°
2-T i 914.3 0.66=0.001" 0.5740.003° 0.4840.006° 0.2640.001¢
A T 834.1 3.960.014° 3.7220.010° 3.4340.040° 3.1340.107
2,3-T [ 994.0 0.02:£0.001° 0.02--0.001° 0.04+0.002° 0.07+0.006"
BZNwALL 1300.0 0.06=+0.005" 0.0420.001° 0.044-0.004" 0.0340.001°
[ R EES VRS 1416.9 2.73+0.039¢ 5.6840.024° 5.9740.021° 4.7940.121°
il 5 I 0 1291.6 0.05-0.003" 0.04+0.001° 0.04+0.002° 0.040.003°
p-F SRR (4-FEF ) 1280.5 0.0840.001° 0.05+0.003" 0.0540.001° 0.040.003"
B-% o 1264.5 0.7140.004* 0.64--0.008" 0.6340.010° 0.6340.023°
y-ili 4 12488 0.20-£0.001° 0.18+0.001¢ 0.180.004° 0.19+0.003"
T I 1206.4 2.080.009* 2.09+0.003° 2.154:0.009° 2.344-0.052°
-l M 1188.6 0.16=£0.002" 0.1340.001° 0.1240.001° 0.1240.006°
a-7K M 1177.0 4.08+0.018" 3.93+0.014° 4.03+0.009° 4.26+0.068"
A Rl 1159.7 0.05+0.001° 0.04£0.001°  0.04£0.001° 0.040.003°
A-TR W 11353 5.7440.031° 5.5840.018° 5.8340.022° 6.3540.162°
AL Ix) 1131.0 1.00-£0.006" 0.8340.010° 0.5540.005° 0.3140.005¢
BT 1065.8 0.64+0.003" 0.780.001° 0.460.004° 0.21+0.017
a-JE I 1040.9 1.180.007* 1.0420.005¢ 1.070.002° 1.114£0.025
p-—HIZR 1143.6 0.0640.002¢ 0.10-£0.001* 0.0940.000° 0.0840.001°
Mk y-T N 1712.4 0.75+0.013" 0.62+0.007° 0.530.003° 0.43+0.020"

232 R B 1247.1 0.204-0.002° 0.17-40.002° 0.15-40.002° 0.14-+0.001¢
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LS TR T 1091.1 0.0740.001° 0.0440.001° 0.0440.000" 0.0440.002°
T T 1056.0 0.4440.002° 0.27-+0.001° 0.26-0.001° 0.18+0.004°
RS T W 1029.0 1.430.009* 1.020.009° 0.894-0.003° 0.6940.034¢
TR T 895.8 0.9240.007° 0.5240.003" 0.44+0.005° 0.4+0.008°
2 TR H g 848.3 0.1740.000° 0.1540.002° 0.12-0.003° 0.09-+0.003¢
4% 5% 1141.1 0.06-0.000" 0.04--0.001° 0.044-0.002° 0.044-0.002%

FREAEY  2-23E-3,5- T Mg 1481.2 1.054+0.012° 1.034+0.009° 1.054+0.016" 1.144+0.036"
3-Z HLE g 1388.8 0.1240.003° 0.094-0.004° 0.084-0.002° 0.0740.006°
2,3- H L nip g 13713 0.0340.003* 0.030.004° 0.02-+0.004° 0.03+0.004°
2 g 1362.6 0.09+40.002° 0.0640.003" 0.0540.001° 0.0340.003¢
2,6-— W itk 1353.1 0.09+0.004" 0.0740.002° 0.0740.002° 0.0640.003°
2,5- 7 Lk 1336.6 0.0940.001° 0.064-0.001° 0.054-0.002° 0.044-0.003¢
2- 1 Fe nf g8 1278.6 0.30+0.005" 0.18-£0.002° 0.14+0.005¢ 0.10+0.005¢
HE % A5 ( DU 2L I 6 ) 1032.1 0.2540.002° 0.2240.002° 0.2240.003° 0.1440.005¢
2,3, 5-= I L g 1419.6 0.034-0.004° 0.044-0.002° 0.054-0.005" 0.054-0.002°
1-FP L 1162.6 0.3640.008" 0.2140.008" 0.164-0.015° 0.1540.004°
TEIALEY S miAl (A =) 1360.8 0.07-£0.002° 0.07-£0.005° 0.06--0.003° 0.06+0.000°

1, 8-HA A i (i Jih 1, Tk ) 12142 2.55+0.011° 2.60-0.007 2.7540.010° 3.11£0.067°
R T B A 1145.0 0.16--0.001* 0.100.001° 0.084-0.002° 0.0540.003¢
TH R T 1087.9 0.05+40.002° 0.0440.001° 0.0440.001° 0.0340.002¢
T Lk 791.3 0.214-0.004° 0.084+0.001°¢ 0.09-+0.002" 0.10+0.015°
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Table 3 ROAV of volatile organic compounds in chili oil

el PR ABRBIME 0d  45d  90d 1354
[ S - 1 6.00  52.72 86.81 94.08 100.00
X (E)-2-BHfmE 13.00 075 133 131 1.15

T 12.00 1.84 374 429 3.88
SN 1.10  34.03 5581 59.86 50.64
T 9.00 044 0.87 1.01 096
2-T I i 8.30 089 2.19 096 0.64
2-F B 1.00 415 556 689 553
] 37.00 0.74 142 146 1.14
o 11.00 122 205 220 234
4 4.90 1.48  1.60 1.15 1.25
FR2E 3-2EFR 1.30 1.80 273 284 276
1- 184 -3 - 1.50 297 359 3.57 255
2,3-T —fil 0.18 1.07 170 505 7.25
IR g 10.00 252 412 442 459
- 60.00 1.16 1.83 199 208
a-JR M 14.00 102 146 157 155
fiids  TROER 0.05 100.00 100.00 100.00 66.28
TR T 5.00 223 205 1.81 1.56
R 0.10 8.86 12.92 1232 11.88
e i 2.67 11.55 1920 21.14 22.85
ZIRNEEEE 1.00 1.93 195 1.62 1.06
P A 0.30 8.28 533 599 6.44

R4 7N[E) T A ) AR AL A S A BB RN
Table 4 Sensory evaluation of chili oil samples under

different storage durations

& hr 0d 45d 90 d 135d
ok 7.68+0.67" 7.16-0.60" 6.954-0.78" 6.744-1.09"
AU 7.5240.61* 7.26-0.73* 7.054-0.85" 6.954-0.62°

% 6.58+0.90 6.3740.70 6.324+1.05 6.31+0.73
BAKTT 2 F 6.89+1.02 6.63+1.42 6.53+1.07 6.42+0.96

T RAT/NG TR R R 21 8] 2% 5 3 (P<C0.05) .
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FF AL A AT B8 SR X 43 AN [R) 5 A ] S AT 22 5 1
WETEAR B -
2.6 HWBBTEESYRSEFEMEKBMAENHEXYE
S
HE 6 T, WIC W3C W5C 5 H Ik =Rk — MW
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Figure 5 Electronic nose multivariate statistical analysis of chili oil samples under different storage durations
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