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Comparison and Analysis of the Flavor Components of Chopped
Peppers from Farmhouses in Different Regions of Hunan
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2.Hunan Provincial Key Laboratory of Food Science and Biotechnology, Changsha 410128, China)

Abstract: In order to explore the quality and flavor differences of traditional homemade chopped peppers from different
regions, this study selected traditional homemade chopped peppers from six regions in Hunan as the research object, and
determined the differences in organic acids and volatile components by using high performance liquid chromatography and
headspace solid phase microextraction-gas chromatography (HS-SPME-GC-MS). The differences in physical and chemical
parameters, organic acids and volatile components were compared and analyzed. The results showed that the salinity,
acidity, various organic acids and volatile components of the farm chopped peppers in six different regions were
significantly different (P<0.05). A total of 97 volatile components were detected in farm chopped peppers in different
regions, and esters were the most abundant volatile compounds in each sample. The results of the odor activity value (OAV)
combined with threshold analysis showed that ethyl isohexanoate was the main aroma component in Anhua Lean (LA),
Huaihua Hongjiang (HJ) and Ningxiang (NX) chopped peppers, ethyl isovalerate was the main aroma component in Anhua
Dongping (DP) chopped peppers, 2-methylbutyric acid was the main aroma component in Liuyang (LY) chopped peppers,
ethyl acetate was the main aroma component of Shaoyang (SY) chopped pepper. This study revealed that there was a
significant variability in the quality and flavor of the characteristic homemade chopped peppers from different regions, and
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would provide a scientific basis for securing the flavor of the characteristic fermented peppers.

Key words: farm chopped chili; organic acid; gas chromatography-mass spectrometry (GC-MS); odor activity value

(OAV); principal component analysis
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P 210 nm,,
1.2.5  FK MR 1 a2
BB

FEWUT R VEFIPREN 2.5 g SHBHERE T BT 15 mL
TRZS FEREHL P, A 3 mL #F1 NaCl %%, T A
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Fig.1 Changes of salt and total acid in farm chopped peppers in

different regions
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F 1 AR X ABH A PR & 7 (g/ke)
Table 1 Content of organic acids in chopped peppers in different regions (g/kg)
EERNi LY DP LA SY HIJ NX
iR 0.310.03° 0.53+0.07° 0.26+0.02¢ 0.23+0.02¢ 0.51£0.01° 0.60£0.04°
AR 0.50+0.23¢ 0.6640.06° 1.35+0.09° 0.40+0.27% 0.34+0.05° 2.66%0.06°
SR 14.02+0.41° 8.53+0.41° 3.21+0.09¢ 2.58+0.06¢ 7.63+0.19° 4.24+0.21¢
Az 12.54+0.22° 17.59+0.54 19.61£0.37% 19.91+0.76" 13.82+0.43° 18.45+1.16"
Frigm 4.35+0.32¢ 20.79+0.07 8.15+0.37° 21.82+0.10° 0.6120.06° 5.11£0.41¢
TR 7.05+0.40° 13.93+0.34° 1.93+0.07" 7.79+0.14¢ 14.56+0.16° 13.09+0.35°
Mt 38.77+1.60° 62.04+1.49° 34.51+1.00 52.73+1.34° 37.48+0.91° 44.16+2.24°

TE: AT ARV NG FRERR 28 57 3, P<0.05,
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Fig.2 Total ion chromatogram of volatile components in
chopped peppers in different regions analyzed by GC-MS
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e eEaHEZES . SR GC-MS FLk i 97 Fidg:
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K, 522 57 FP(LA), fix/b 23 Fh(HT) . Hirp HI 240550
AR S oy B o (17.73 pg/g), HakE: LA )
B (16.83 ng/g) . LY FFH(16.79 pg/g) . NX i
BRI (12.73 pg/g) . SY ZHBH(10.87 pg/g) . DP 23k
HU(3.32 pg/g) s P lR 25 W) oL & o b4 5 ok
56.06%. 40.52%. 56.52%. 45.80%. 61.18%. 42.47%,
T LA H RS MO S e i LRt 5
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Table 2 Chemical composition and content of volatile components in samples of chopped peppers from farmhouses in different
regions
. i (ng/e)
hE=2 HERPERSY RI
LA DP HJ SY NX LY
1 (28,38)-(+)-2,3-T % 814 0.05+0.01 - - - - -
2 4-FPRE-1 - 850 0.10£0.01 0.08+0.00 - - 0.10+0.02 0.18+0.03
3 e 871 0.04:0.00 - 0.1240.05 - - -
4 iy 1046 0.14+0.01 - - - - -
[i52S 5 (E)-Wkmg o5 hams ALy 1079 0.33+0.01 - - 0.10+0.02 - -
6 JFRRRE 1111 1.45+0.15 0.17+0.02 1.05+0.01 1.06+0.02 0.66+0.09 0.11:£0.00
7 KB 1127 1.44+0.12 0.37+0.07 0.44+0.01 0.20+0.01 0.57+0.02 0.61+0.11
8 alpha-FAVHIT 1201 0.49+0.05 0.06+0.01 0.18+0.02 0.24+0.02 0.13+0.01 -
9 by 780 - 0.50+0.07 1.22+0.01 - 0.85+0.13 0.86+0.00
it 4.03 1.18 3.01 1.59 232 1.76
10 R 1051 0.07+0.00 - - 0.110.01 - 0.05+0.00
11 TE LB 1690 - - - - - 0.06+0.02
[ 12 AR HTEE 966 0.1140.00 - - 1.06+0.08 - -
13 (2Z)-2-Pefi 962 0.09+0.03 - - - - -
14 i 846 - - - 0.11+0.00 - -
Fit 0.27 0.00 0.00 1.28 0.00 0.11
15 AR 990 - - - - - 0.10+0.01
16 XU 1035 - - - 0.09+£0.01 - 2.83+0.19
17 R -p-2 i 1045 0.41+0.00 0.07+0.01 - - - 0.06+0.01
18 EA il 1046 - - - 0.200.00 - -
19 2-HI -1+ U 1457 0.51+0.02 0.080.01 - - - 0.41+0.03
20 (V4)-K i 1491 0.8620.01 0.18+0.02 - 0.21£0.02 0.47+0.00 0.18+0.02
21 T 1490 - - - - - 0.10+0.01
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g3k 2
B (ng/g)
=2 R RI
LA DP HI SY NX LY
(RS 22 (-)-b-i s 1400 - 0.02+0.00 - - - -
23 LI 895 0.08+0.02 - - - 0.06+0.01 -
24 e I 1033 0.04+0.01 - 0.090.01 - - -
25 2-H 1236 0.06+0.01 - - - - -
26 (H)-a- K MR 1381 0.09+0.01 - - - - -
27 il b 1064 - - - - - 0.52+0.06
28 ARV WY AT 1492 - - - - 0.07+0.00 -
Fit 2.06 0.35 0.09 0.53 0.60 421
29 LW 635 - - 062+0.10 - - -
30 LR TR 741 0.50+0.06 0.110.02 6.42+0.22 1.1740.25 0.57+0.06 1.22+0.29
31 L(-)-FLER Z T 735 0.36+0.03 0.42+0.09 0.46+0.08 - -
32 2-HHET R 2 763 0.03+0.00 0.02+0.00 - - 0.37+0.02 0.08+0.03
33 3-HETRRC N 1215 - - - - - 0.13+0.00
34 IECHRZ M 1008 - - 0.53+0.07 0.28+0.04 1.28+0.07 -
35 IESGHR C TR 1215 - - - - 0.08:£0.01 -
36 SR C TR 1209 - - - - 0.14+0.01 0.2120.00
37 SRR L TR 634 0.03+0.00 0.08+0.00 - - - 0.09+0.02
38 LRSI 900 0.11+0.02 - 0.35+0.09 - - 0.09+0.02
39 SRR R R 1114 - - - - - 0.04:+0.00
40 SO 972 0.03+0.01 - 0.08+0.00 - 0.13+0.04 -
41 2RO 1022 0.03+0.01 - - - - 0.10+0.02
'y} 7K A5 FF g 1203 1.1740.11 0.06+0.01 0.15+0.03 0.51£0.04 0.41+0.04 0.19+0.01
43 R LR 1210 0.14+0.04 0.05+0.01 0.69+0.02 0.08:£0.00 0.06+0.03 0.06+0.01
44 HR TR 1180 - - - 0.37+0.04 - -
45 KR TR 1256 0.02:0.00 - - 0.06+0.00 -
46 LR LR 1265 0.14+0.02 0.03+0.01 - - - 0.07+0.01
47 TR 1271 0.43+0.09 - - 0.12+0.00 0.18+0.03 0.90+0.10
48 KGR Tk 1278 0.39+0.05 - - 0.06+0.02 0.22:0.00 0.06+0.00
2 49 2-CRTR LR 1053 0.07+0.01 - - 0.05+0.01 - -
50 R -4-B IR LR 1355 0.93+0.01 0.300.02 - - 0.45+0.01 3.30+0.23
51 R LT 1373 0.43+0.09 0.14+0.01 0.070.00 - 0.23+0.03 0.87+0.06
52 F R T 1607 0.32+0.05 0.06+0.01 - 0.25+0.00 0.14+0.00 0.12+0.01
53 T VUR 2 1808 0.35+0.01 0.05+0.01 - 0.40+0.02 0.21+0.03 0.16+0.01
54 THIR LR 1873 0.17+0.01 0.03+0.00 - 0.17+0.00 0.07+0.02 0.26+0.01
55 Ty i 1942 0.03+0.00 - - - - -
56 9- BRI R LT 1925 0.07+0.00 0.03+0.00 - 0.12+0.00 0.07£0.02 0.10+0.01
57 AR 2 g 1978 0.59+0.06 - 0.12+0.03 - - -
58 WEIHIR 2T 2007 0.18+0.00 0.04+0.01 - 0.18+0.00 0.100.02 0.11+0.01
59 TR 2T 2192 0.06=0.01 0.06+0.02 - 0.09+0.00 0.12+0.03 0.14+0.02
60 C MR T 2420 0.200.00 - - - - -
61 PR - P P 865 - 0.02+0.00 - - - -
62 TR 2011 - 0.31+0.04 - 0.15+0.03 0.40+0.01 0.99+0.08
63 SR PR 781 - - 0.16+0.03 - 0.19+0.05 -
64 2-F IR O LR 1066 - - 0.22+0.00 0.52+0.09 - -
65 ISR 5 R 1114 - - - 0.0620.01 - -
66 TR 1193 - - - 0.14+0.02 - -
67 T B R 1433 - - - 0.12:0.01 - -
68 S TR 794 - - - - 0.06+0.02 -
69 TR 821 - - - - 0.12:0.04 0.04+0.01
70 (Z)-2- TR L1 856 - - - - 0.17+0.04 -
71 T 908 - - - - 0.07+0.02 -
72 c R R 1324 - - - - - 0.04+0.01

73 —PR 18 1470 - - - - - 0.12+0.01
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k2
oL
i PS4 RI ity
LA DP HIJ SY NX LY
74 IR C TR 1124 0.04-0.00 0.04+0.01 - - - -
it 6.82 1.41 9.94 6.65 5.83 9.49
75 3%;?? i) 778 0.28+0.02 - - - - -
76 B SN 879 0.09+0.01 0.11+0.01 - 0.09+0.01 0.13+0.03 0.06+0.01
77 2-HIEE- 4=kt 1373 0.62+0.01 0.11+0.01 0.15+0.01 0.17+0.01 - -
78 RN 1409 0.07+0.02 - - - - 0.12+0.01
79 2-H ke 1474 0.33+0.02 0.11+0.01 - - -
80 PRULE o iR 1576 0.13+0.03 0.03+0.00 - - - 0.13+0.01
81 EAHkE 1612 0.07+0.01 - - - - 0.07+0.00
S 82 2-H- ke 1677 0.04+0.01 - - - -
83 ke 1712 0.08+0.01 0.02+0.00 - - 0.05+0.01 0.08+0.02
84 IEFSE 818 - - 0.30+0.02 - - -
85 3 SINESP O 962 - - - 0.070.00 - -
86 1,1-ZH -2- TR P A 1456 - - - 0.11+0.00 - 0.05+0.00
87 3-HHEA =kt 1473 - - - 0.14+0.01 0.09+0.01 0.43+0.03
88 2-F SR e 742 - - - - 0.35+0.03 -
89 Tk 1510 - - - - - 0.160.01
it 1.70 0.38 0.45 0.58 0.62 1.10
90 4-2 B 2-H S R 1288 0.73+0.02 - - - 2.00+0.06 -
91 KE 1 1393 0.07+0.01 - - - - -
92 [ Z 2R 874 0.030.00 - - - - -
He 93 % 889 1.03+0.05 - 3.44+0.27 0.24+0.01 - 0.120.00
94 2-FRH-4-F - 2 R G RR 1066 0.09+0.01 - - - 0.04+0.01 -
95 2-TE G 997 - - 0.80+0.07 - - -
96 WA 1095 - - - - 0.7120.05 -
97 4-2 SR 1178 - - - - 0.61£0.01 -
it 1.95 0.00 424 0.24 3.36 0.12
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Table 3 OAVs of main volatile components in the samples of farm chopped peppers in different regions
FRIEEEME(OAV)
L E WA B E (ng/kg)
LA DP HJ Sy NX LY
Iy 1082 1.34 0.16 0.97 0.98 0.61 0.10
R 1200 1.20 0.31 0.37 0.17 0.48 0.51
SN e 980 - 0.51 1.24 - 0.87 0.88
RO 4 17.50 - 27.50 - 12.50
2R 350 0.31 - 3.03 - -
HHH 49 - - - - 20.41
S -p-2 i 34 12.06 - - - 1.76
AL 65 123 - - 0.92 -
LR 1500 - 41.33 - - -
LR 5 100.00 22.00 1284.00 234.00 114.00 244.00
2-HEL TR 2 1 0.063 476.19 317.46 - - 5873.02 1269.84
ECR LR 5 - 106.00 56.00 256.00 -
SR g 0.11 272.73 727.27 - - - 818.18
LRSI 0.15 733.33 2333.33 - - 600.00
SO 0.01 3000.00 8000.00 - 13000.00 -
KA R T g 40 2925 3.75 12.75 10.25 475
R TR 193 7.25 35.75 4.15 3.11 3.11
AR T 55.56 - - 6.66 - -
B LR 5 86.00 28.00 14.00 - 46.00 174.00
ST 0.22 - - - 272.73 -
'R LT 3 - - - 40.00 13.33
Sz 2R 5.8 - - - 12.07 -
TR LR 5 - - - - 24.00
T 26 26.92 - - - 46.15
2.1 940 1.10 3.66 0.26 - 0.13
2-TE I 5.8 - 137.93 - - -
EAIAm 21 - - - 33.81 -
4-2 Ky 21 - - - 29.05 -
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Fig.3 Principal component analysis scores of volatile
components of farm chopped peppers in different regions
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