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Analysis of Aroma Compounds of Different Geographical Indication
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TAO Xinglin, ZHU Huixia, WANG Xiaowei', LIU Mingxia, ZHANG Yuxin
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Abstract: To clarify the different aroma components in geographical indication chili powder of different regions, volatile
flavor components were analyzed by the solid phase microextraction gas chromatography mass spectrometry (SPME-GC-
MS). The results showed that a total of 65 kinds of volatile flavor components were detected in 11 categories, including 13
alkanes, 11 alkenes, 10 aldehydes, 8 alcohols, 7 ketones, 4 cthers, 5 esters, 3 acids, 2 furans, 1 pyrazine and 1 amine. To
sum up, the different geographical indication chili flavor substances determined their flavor characteristics. 37, 33, 31, 30
and 45 kinds of volatile flavor components were found in Gaotai chili, Baoji chili, Anjihai chili, Qiubei chili and Gangu
chili respectively, and the highest content of which were 2,3,5,6-tetramethylpyrazine, methyl salicylate, diethyl phthalate,
acetic acid and tetracthylene glycol monododecyl ether, respectively. 1H-Benzocycloheptene,2,4a,5,6,7,9a-hexahydro-
3,5,5,9-tetramethyl-, (4aS,9aR)-, diethyl phthalate, linalyl acetate and acetic acid contained in all of five geographical
indication chili powder. The principal component analysis were positively correlated with nutrients with large load values,

and negatively correlated with nutrients with small load values. Volatile compounds that contributed more to the aroma
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were selected in principal component analysis according to load value size. This study laid a foundation for further

researching on the correlation between the geographical environment and aroma characteristics of geographical indication

chili.

Key words: geographical indication chili powder; aroma compounds; solid phase microextraction-gas chromatography-

mass spectrometry (SPME-GC-MS); principal component analysis; cluster analysis
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Table 1 Sample collection information form
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Table 2  Criteria for sensory evaluation
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Table 3  Sensory scores of different geographical indications chilies

FeanfE B (GRS BE R AN SEMY
1o B 2.20+0.07* 2.330.04° 2.92+0.09° 1.110.03 8.56
TG 2.28+0.03" 1.93+0.07° 3.00+0.05° 1.10£0.03° 8.31
AR 2.14+0.09° 1.63+0.06° 2.87+0.04° 1.110.02° 7.75
FeAb B 2.12+0.06° 2.05+0.03" 3.010.04° 1.25+0.03° 8.43
HA R 2.29+0.06° 2.13+0.07 3.28+0.08° 1.10+0.03 8.8

TE: i FDuncan £ H AR, [R1FA R T REFOR IR TR AT 43 22 57 .35 (P<0.05)
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Table 4 Volatile flavor compounds of 5 kinds of geographical indications chilies
[ERE L FAYHA TARMFHRA Frdb H A B
eS| P R M) I3 4
MR e (%) X R(%)  HREE(%) HEXE %) MR (%)
S E S IECHE 0.71 - - - -
T ke - 1.24 - - -
S-NEEE Lt - - - - 0.33
8-FH3E--Lbe - - - 5.65 3.54
10-FA JE 1 Jube - - 1.26 - 3.54
AEbE 437 7 0.55 - -
TE+ Tk - - - 0.27 0.46
E+7SbE 0.41 1.4 - - -
9-HBAJube - - - 1.69 2.3
2-FA T 0.92 3.13 - 0.44 23
1- - 2- TR SRR Ao - - - 121 1.32
E= A% 0.28 1.19 - 0.91 0.61
5-(1-FR3ENBE) -0t - 0.49 - - -
At 6.69 14.45 1.81 10.17 14.4
eSS (+)-Frigh - 0.8 1.76 - 0.69
L - - 0.61 1.6 0.85
(2)-3,7-—H 3-1,3,6- 1 /\Jot =4 - 4.03 0.61 - -
(E)-7-H 3 =fk-6-4 0.51 2.02 - - 1.32
3-ZIHIR O 0.63 - 1.12 1.26 1.85
BRI - - 3.65 0.67 -
(4aS,9aR )-3,5,5- = 1 F£-9- T H1 5£-2,4A,
5,6.7,8,9,9A-/\ A - IHAE [ T1FF 4 Wi - - - 0.34 1.24
() -EfE - 3.05 4.87 - 1.08
(1R,7r)-2,6,6,9-1 EF'%‘}%)(%[SA.O]Q,S#“#: 0.85 708 4 351 6.94
(r)-p- T hr I 0.32 1.87 0.59 - 0.41
BT - 2.69 123 - 0.8
it 231 21.54 18.44 7.38 15.18
IS 2-FHL TR 0.53 - 0.55 - 0.57
S I 0.9 1.5 1.2 - 1.08
CLE 1.65 - 0.76 1.2 2.37
2-EL T 0.48 - 1.37 1.4 0.41
(E)-2-BEMims - - - - 0.41
TR 0.27 - - - 0.33
S -2- W 0.49 - - - 0.95
BRI 0.88 - 0.89 1.58 22
B-IFPRERE - 0.09 227 2.79 125
f - R 3.88 - 228 - -
it 9.08 1.59 9.32 6.97 9.57
[i2S 4-F 313 - 0.56 - - 0.43
IEC R - 0.84 - 0.65 0.24
1-2F0F5-3-BE - 0.98 0.63 - 23
3-F B 13- - 0.42 - - -
(2R,3R)-(—)-2,3-T 0.43 - - - -
Jy - 2.06 2.98 261 1.11
23-T R 1.02 - - - -
(18,3S,48,6R)-4,7,7- = F 3 25 7 -3 it - - 0.83 - -
Ait 1.45 4.86 4.44 3.26 4.08
[EES R S B TR 0.5 - 1.46 1.07 0.75
3-3F45-2- 0.63 0.22 - - 0.29
3,5-F Zfi-2- T 0.48 - - 131 1.55
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Fig.1 GC-MS chromatogram of 5 kinds of geographical indications chilies
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Fig.2 Volatile substance principal component analysis of 5
kinds of geographical indication chilies
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Table 5 Cumulative variance contribution rate and loading matrix of volatile substance principal components of

5 kind of geographical indication chilies

TS
AR 5T
1 2 3 4

1,2-N —0.0051 -0.0311 -0.0020 —0.0828
ECHE 0.0295 0.0121 -0.0049 —0.0023
R i ik 0.1038 0.0215 0.0021 0.0359
R —0.0179 0.0492 0.0585 —0.0133
2-HIETE 0.0120 -0.0068 -0.0288 0.0629
SR -0.0100 0.0584 0.0174 0.1054
L 0.0436 —0.1028 0.0094 0.0978
ke -0.0214 0.0587 0.0698 —0.0158
(+)-Frighs —0.0432 0.0334 -0.0771 0.1021
2-CTE -0.0113 -0.0419 -0.1065 -0.0625
2-1F K g 0.0129 0.0352 0.0272 —0.0088
Bl -0.0214 -0.0857 -0.0237 —0.0674
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