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Abstract: Beijing red chili oil was prepared using different frying conditions, and the flavor compounds in the chili oil were analyzed by
sensory evaluation combined with head-space solid-phase micro-extraction and gas chromatography mass spectrometry. The results showed that
the flavor of the chili oil was significantly affected by different frying conditions, and the optimal flavor was found in chili oil (LJY-4) fried at
130 °C for ten minutes. Different frying conditions significantly affected the types and peak-area ratios of the volatiles in the chili oil, such as
ketones, furans, terpenes, and alkenyl aldehydes. In addition to the characteristic flavor compounds in chili powder, chili oil (LJY-4) was rich in
caramelized flavor compounds such as ketones and furans. Among these, nine compounds, including 2,3-pentanedione, (E,E)-2, 4-nonadienal,
3-methyl-butanal, 2-methyl-butanal, 2-methyl-propanal, dimethyl sulfide, 4-hydroxy-2,5-dimethyl-3(2H) furanone, acetic acid, and 1-octen-3-ol,
exhibited an odor-activity value >20. These compounds contributed caramel-like aroma, ester flavor, and malty, fruity, and bean-like flavors to
the overall flavor of the chili oil and contributed to the unique aroma of the chili oil.

Key words: chili oil; head-space solid-phase micro-extraction (HS-SPME); gas chromatography mass spectrometry (GC-MS); flavor
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Table 1 Process conditions for chili oil samples
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Table 2 Sensory evaluation criteria for chili oil
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Table 3 Composition of volatile compounds in chili powder
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Fig.2 Comparison of the composition of volatile compounds Fig.3 Comparison of the composition of volatile compounds in
between chili powder and LJY-4 chili oil
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Table 4 Volatile compounds determined by GC-MS in chili oil samples
Y Em AR %%
% adh
LIY-1 LIY-2 LJY-3 LJY-4 LJY-5 LJY-6 LIY-7
e
1 R 0.64 - - - - - 0.20
2 AR/ 18] 3 = R 0.79 0.61 1.10 0.32 0.40 0.67 2.86
3 P-4t ) - 0.33 - - - y -
4 1-F 8UL-2-F 2R-A ) - 0.45 - - - - -
5 14-—FEHK26-—FK - - - - - 0.41 -
it 1.43 1.39 1.10 0.32 0.40 1.08 3.06
54
6 10s,11s-Himachala-3(12),4- =& 6.99 3.90 2.34 1.69 1.79 1.64 -
7 T ¥y 1.33 0.72 - 0.39 0.22 - -
8 A - - - 0.09 0.06 - -
9 - N 0.39 - - - - - -
10 o- kb 0.64 - - - - - -
11 Yok 0.56 0.25 - - - - -
12 (H)-AFAEH 391 1.72 - 0.19 - - -
13 gamma- i se 0.89 0.39 - - - - -
Nt 14.71 6.98 2.34 2.36 2.07 1.64 0
3
14 %S - - - 0.13 - - -
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15 27 otk - ; - - 0.09 ; -
16 2,3,5,6-79 F Aok - - 0.38 - - 0.20 -
Joit 0 0 0.38 0.13 0.09 0.20 0
B%
17 LB ; - ; - 431 ; ;
18 23-T = 15.76 10.18 3.64 277 118 2.10 1.17
19 1- KB 0.38 0.34 ; ; ; ; ;
20 2-PHLE ; - ; - - 3.84 1.81
21 ¥ WE 0.28 0.27 0.06 0.14 ; - -
2 e 0.91 0.56 ; 0.18 - - ;
23 -3 H5-3-B% - - - 0.29 3 - =
24 HREL ; ; 4.80 461 3.68 429 478
25 5.k - ; 0.74 112 135 122 062
it 17.33 1135 3.97 9.11 10.52 1145 838
A
26 A 0.65 0.73 047 0.14 - ; -
27 2,3-K.=HA - ; - 0.11 0.10 008 014
28 3-# A2 TH 0.62 ; - 0.18 0.11 ; ;
29 F IR - - - 0.94 0.62 1.13 1.77
30 43R5 H-1,3- = - : 1.45 0.61 0.59 0.99 170
31 -3 -3 0.50 0.44 ; ; - ; ;
32 6-F 4-3,5-F = H-2-BF] 0.61 0.52 ; ; - ; ;
33 N- T Ak ot i 0.88 1.17 3.98 133 159 3.45 3.25
34 2ot I 121 1.07 0.62 0.67 0.54 048 039
35 1= 1- 4k )- 2- R A / - 0.22 - - 030 087
36 TR KA ¢ ; 0.48 0.29 0.32 0.51 0.45
37 beta- 4 B A 0.39 0.34 ; 0.18 0.18 - ;
38 N s - 0.64 138 2.11 2.62 246 234
(HDMF)
39 2-F A = 5 3(2H)- A ) ] 0.13 - ) 010 025
40 24-=HK25- T4 3QH)- G - - ; 1.72 0.39 1.00 ;
41 BRI RER TR 415 17.95 31.82 3745 4421 3446 23.90
4.5 (DDMP)
4 3.5- =42 -0 T Ak -4(H)rHe-4-2 - 1.86 3.75 2.93 3.79 274 349
it 9.01 2472 4430 48.66 5506 4770 38.55
Bk
43 2k Ak ; 0.54 0.28 0.65 0.52 029 013
44 2-FATE 0.41 0.92 0.45 0.90 0.76 0.35 0.14
45 FATE 0.76 1.66 0.50 1.08 0.85 036 0.1
46 EoE 0.91 0.99 0.14 0.28 0.14 ; -
47 Ex 0.67 0.47 027 0.43 0.31 0.13 0.13
48 K ; ; ; 0.60 0.45 ; ;
49 EXa 3.01 5.99 ; ; - ; ;
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50 453 R AR T B 1.16 0.64 - 0.17 0.14 - 0.14
51 beta- T ATAREE 0.36 0.35 - - - - -
52 N- ¥ 3R-2-nito B - - 0.57 0.40 0.34 0.43 0.67
53 M 0.97 2.13 3.19 1.79 1.56 234 4.50
54 5-F2 W AR AREE - 0.68 1.35 0.56 0.64 1.13 3.52
55 5-F Hhex Bt - - 1.00 0.48 0.52 0.96 3.56
Avit 8.25 1437 7.75 7.34 6.23 5.99 12.90
Ml
56 (B)-2-F Hin Bt - - - 0.41 - - -
57 (E,E)-24-F —}iiik - - - 0.42 - 3 -
58 (B)-2-B Mt 0.64 0.72 0.07 0.73 0.50 0.16 0.12
59 (E.E)-2,4- — )i 0.43 0.45 0.32 0.52 0.36 0.34 0.39
60 (E.E)-2,4-% —}iis - - - 1.07 0.89 0.97 1.70
61 2-F A3 A)-2- A MBS - - - 0.25 P . -
it 1.07 1.17 0.39 3.40 1.75 1.47 221
B
62 T 19.69 17.40 9.93 9.28 7.04 8.70 7.83
63 MR - 0.50 0.61 0.41 0.33 - -
64 TE 1.54 1.16 0.38 0.53 031 -
65 AL 2.96 1.63 - - - - -
66 THER 0.65 0.43 - - - - -
67 2-FHRTE 1.38 1.00 - - - - -
68 FER - - - - 0.63 0.23 0.25
69 KR LV - - - - - - 0.33
it 2622 22.12 10.92 10.22 831 8.93 8.41
i
70 gamma-T 1 B 0.46 0.34 0.47 0.53 0.48 0.48 0.62
71 Z RBRIEHL P B 1.00 0.55 0.16 0.30 0.25 0.16 -
p TREET N e 0.74 0.43 ; ; ; ; 1.58
B2 By
73 KA BT B - - 0.18 - - 0.22 -
74 LB 5B - - - 0.17 - - -
75 Z B 2.17 1.52 0.35 0.47 0.40 0.50 0.49
76 LB LBs - - 0.77 - - 1.55 0.96
NS 437 2.84 1.93 147 1.13 291 3.65
"k v
77 2-1E R KH - - 0.12 0.66 0.20 - -
78 2-TBRA kv - 0.33 0.83 0.58 0.61 0.82 0.45
it 0.00 0.33 0.95 124 0.81 0.82 0.45
By
79 * By - 0.36 2.51 0.47 0.65 112 1.59
80 AL F oy - 0.59 - 0.81 0.22 - -
81 2,3,5-= F A REy - - 0.27 - - - -
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82 4-TH LA ARy - - 0.72 0.31 0.25 0.81 0.88
JNit 0 0.95 3.50 1.59 1.12 1.93 247
P
83 2- LBtk - - - - 0.10 - -
84 3-% Hotkr - - - - - - 0.76
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it 0 0 0 0 0.26 0 0.99
el (d%)
86 1- 9 Bhetkei bz, 0.53 0.33 0.91 - 0.95 2.07 1.49
87 1- T A s, 0.58 0.47 0.43 0.37 0.35 0.44 0.54
88 2- LAtk 0.55 1.64 6.05 476 5.16 3.46 155
89 2-F Bk Hhotkrk - 0.27 0.36 0.29 - - 0.81
it 1.66 2.71 8.32 5.82 6.80 6.40 5.06
#£e
90 L3V - - - 0.10 - 0.15 -
91 AR AR - - - - - 0.19 -
92 — R 0.29 0.45 - 0.11 - - -
93 WA 0.91 0.87 - 0.29 0.15 - -
94 2-$2 LT AT - - - - - - 0.29
95 2- 7 A AEE 0.58 - - - - - -
96 4,6-— 2 HoER - - 0.42 - - - -
97 n(2)-dimethylguanine - - 2.20 - - - -
98 2-% 21,3418 —ede - - - - - - 0.62
99 2-vk vl F B - - - - - - 1.22
it 1.78 132 3.34 1.10 0.40 1.56 3.01
¥t 85.83 90.25 93.17 91.76 94.36 90.43 87.59
E R TARKEE.
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Fig.4 Cluster analysis of samples exhibiting different degrees of
frying
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Table S Concentrations and OAVs of the flavor compounds in chili oil

BTN EESEbR . H OAV KT 1 KB
X REAASIRE TTHR, OAV USRI iZAL & sTiikibk
Ko Poehlmann % ER FIML&ITEZEA L P 0 S
ETHE OAV, HEIM# & A< 7E R I (1S
ok, ASCSHLE, R OAV JFr AR T X
RPN B AR S BTN

%% o-dh MEEALY P E/(ugke)  HABMEa(ugke)  OAV A AUFAE

1 2,3-/%—FA 0.11 329.90 0.3 1100 WihA, BHA

2 (E.E)-2,4-F =1t 0.42 1283.29 1.5 856 Beds, fbA

3 3-FATE 1.08 3268.77 547 605 EFA, KRE

4 2-iF R ek 0.66 1985.47 - - 245, RE, RE&
5 2-WF A TES 0.90 2708.84 108 271 TAAE, RE

6 W 0.11 323.85 128 270 R, BT

g ERSSTASGA ), 6395.28 25110 256 farE, A AKR%

"8 (HDMF )

8 a4 9.28 28072.03 124117 226 BRA

9 2-W K A Es 0.65 1961.26 1507 131 EFAE

10 beta- % % &R 0.18 535.71 - - LT LA

11 (+)-FPAEH 0.19 562.95 S - AR, AEE, #E
12 1-F H-3-B5% 0.29 874.70 340 26 B3k

13 4- T AT AR By 0.31 950.36 5001 19 B E A

14 (E,E)-2,4-% Wit 1.07 3229.42 1800 18 A&, WA, LaA
15 2- LBk AR ook 4.76 14391.65 1000 14 H3FEek, Bk, @aE
16 IR R KB R 0.29 886.80 - - Barg

17 ECE 0.28 844.43 296" 3 F&, RE, KEF
18 HBE 4.61 13958.84 - - Barg, oribg
19 KB 0.18 541.77 2117 3 BOLE, @eH
20 373 1.79 5429.78 - - Bad, AE, BeF
21 & ¥y 0.47 1407.38 10001 1 WwE, RE, BES
22 T 0.43 1301.45 100013 1 Refiek, AARE, oA
23 2-F Btk otk 0.29 889.83 50001 <1 IR A

24 R 0.14 423.73 - - A ARk
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