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[ Abstract | Objective: To detect aroma characteristics of Aromi Fructus from different originsby using
electronic nose combined with automatic headspace-gas chromatography-mass spectrometry ( HS-GC-MS) in two
aspects, namely overall aroma profile and specific aroma composition, in order to study material basis of Aromi
Fructus’s odors. Method: With Aromi Fructus of different varieties and from different origins-Guangdong,
Yunnan, Burma, Vietnam and Laos as a research subject, the volatile components were detected by using
electronic nose and HS-GC-MS technique. A bioplot was used to analyze the correlation among samples, E-nose
gas sensors and chemical volatile compounds. Result: E-nose showed a good differentiation of Aromi Fructus from
different origins, with the identification index of 83.9% . Homebred Amomum villosum was classified in class A,
and imported Aromi Fructus was classified in class A. A total of 70 volatile components were identified by HS-GC-

MS, including terpenes, esters, alcohols, ketone and alkane. Aromi Fructus of different varieties and from
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different origins have different composition and content, with the same classification with the results of E-nose. A

bioplot of PLS displayed the high correlation between sensors sl4, s8/s6/s3 and terpenes, esters and alcohols

indicating that special sensors were highly correlated with some aroma constituents. Conclusion; Advanced

chemometrics and E-nose are used to discriminate Aromi Fructus from different origins. By combining with HS-GC-

MS technique, this study provides further experimental evidence for material bases of Aromi Fructus’s odors.
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Table 1 Aromi Fructus samples from different origins

aroma characteristics; bioplot; electronic nose; HS-GC-MS; Aromi Fructus
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Fig.1 Appearance of different varieties of Aromi Fructus
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Fig.2 Response curves of No.3 Aromi Fructus detected by E-nose
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Fig. 3 Radar map of Aromi Fructus’s odors from five

different orgins
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Table 2 Summary for different types of sensors and their

application in odor detection
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#3 HS-GC-MS ¥EAREF~HB{-MIEZERDH(x £5,n=4)
Table 3 Volatile compounds of Aromi Fructus by HS-GC-MS(x £5,n=4) %
253 % IR A E R =M ED 2 e 15 5 D R [i813791%5
1 y-RA 1.19 £0. 10 1.21 £0.47 1.07 +0.39 1.21 0. 54 1.92 £0. 69 -
2 aERE 6.26 £0.30 4.84 £1.65 4.58 0. 68 6.45 +3.30 5.56 +2.59 -
3 Wk 11.77 £1.43  11.96 +£2.30  10.81£1.10  11.93 £2.32  14.59 +3.01 -
4 Bk 0.08 £0.02 0.11 £0.01 0.05 £0.02 0.09 £0.01 0.13 £0.05 -
5 B-UEKE 0.40 £0. 03 0.32 £0. 06 0.22 £0. 06 0.45 £0. 40 0.38 0. 03 -
6 p-ARE 5.13 £0.56 5.57+1.23 6.21 +0.70 4.99 £0.41 5.69 +0. 68 -
7 a-KER 1.03 £0.15 1.13 £0.35 0.75 £0. 13 0.95 £0.51 1.52 £0.55 -
8 (+)4-NE 0.21 £0.04"™  0.28 £0.06" 0.13 20.05°  0.16 £0.09°  0.35 0. 04" Gl
9 DAFEESE 10.51 £0.57  10.81 +2.54  10.84£0.79  10.75+2.36 11.77 +1.76 -
10 ekt i 0.57 £0.05 0.68 0. 13 0.75 0. 11 0.59 0. 09 0.73 £0.22 -
1 (+)-3-30 0.30 £0.06™  0.41 £0.06*  0.1920.06"  0.27 £0.14™  0.34 £0.334" G2
12 a-SRimiE 0.47 £0.06™  0.47 £0.16™  0.25+0.08"  0.29 £0.14"  0.63 £0. 06" G3
13 Rl 16.34 +1.56° 19.32 £1.88™ 30.14 +1.31" 24.33 +8.60" 20.88 +3.62" G4
14 Sl 0.67 +0.50"  0.76 £0.46™ 0.14 £0.04"  0.58 +0.29"  1.35+0.77" G5
15 Jeli 4.45 +2.17 5.05 +2. 41 6.39 +1.71 4.15 £2. 86 2.88 +0.68 -
16 o-BE P S G 0.12 £0.03*  0.12+0.03*  0.06 +0.02"  0.06 +£0.04"  0.08 £0.02* G6
17 A 1.84 £0.46*  2.10£0.38*  0.23+0.26" 1.30 £1.09*  2.03 0. 46" G7
18 oM 0.08 +0. 02 0.08 +0. 04 0.11 £0.04 0.05 +0.00 0.06 +0.03 -
19 AT 0.39£0.23"  0.98+0.42" 2.70 £0.83*  1.24 £0.92"  0.39 +0.32" G8
20 trans-o-F PG 0.41 £0.06*  0.39+0.18"  0.16 +0.08"  0.30 £0.08" 0.34 £0. 13 G9
21 (E)-B-5 4 Wk 0.21 +0.02 0.27 +0. 06 0.22 +0. 10 0.30 +0. 16 0.16 0. 07 -
22 MERRIE 0.120.04"  0.25+0.09" 0.37 £0.12*  0.22 0. 14" 0.12 +0.04" G10
23 HRME 0.18 £0.02"  0.15£0.03"  0.19£0.04"  0.30+0.08"  0.06 £0.04° Gl1
24 - B 0.07 £0.02"  0.06 +0.03"  0.28 £0.18*  0.03 +0.03"  0.02+0.01" Gl12
25 B-AZlE 0.19 0. 12 0.18 0. 12 0.16 0. 11 0.20 +0. 11 0.02 +0.02 -
26 XU D 1.42 £0.42*  1.07 20.15™  0.60 £0.27* 1.28 £1.46"  0.41 =0.25" -
27 B-HHR G 0.21 £0.02"  0.20+0.05"  0.81 £0.35* 0.18 +0.06"  0.11 +0.05" G13
28 B-HiE M - - 0.44 +0. 16 0.30 0. 06 - Tl
29 FHMF&E - - 0.07 £0.02 - 0.08 0. 00 T2
30 3-MiM 0.03 £0.02 0.06 0. 02 - - 0.11 £0. 11 T3
31 KA 0.09 0. 04 0.09 £0. 07 - 0.09 0. 07 0.07 0. 04 T4
32 (+)-ROIAELKA 0.52+0.12 0.37 +0. 12 - - 0.12 £0.01 T5
33 a-MBIRME 0.06 0. 01 0.07 £0. 04 - - 0.07 0. 04 T6
34 mIWUE 0.10 +0.03 0.12 +0.07 - 0.21 +0.13 - T7
35 TH-ZIF R 0.17 £0.01 0.13 £0. 07 - - 0.10 £0. 04 T8
36 (+)-HERE 0.06 0. 02 0.06 0. 04 - 0.04 £0. 03 0.05 £0. 04 9
37 R AT 0.12 +0.05 0.10 +0.05 - - - T10
38 FHhE 0.07 £0. 02 0.05 £0. 03 - - - T11
39 FIALESG 0.05 +0. 02 0.04 £0.02 - - - T12
40 y-HEEMSE 0.03 £0.01 0.04 0. 01 - - - T13

.39 .
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5 % IR A =M MED 2 el 15 % R [813791%5
41 R 2EIME - - 0.51 +0.17 - - T14
42 B-FZHE - - 0.43 £0.24 - - T15
43 p-FhRM - - 0.43 +0.24 - - T16
44 SHIWUE - - 0.14 £0.08 - - T17
45 HEWE - - - 0.04 £0. 03 - T18
46 KM - - - 0.09 +0. 05 - T19
47 W5 I - - - - 0.08 +0.02 T20
48 3,7-T W EE1,6-9 -3 B 0.44 £0.12"  0.46 £0.11" 2.65+1.16" 0.49+0.17"  0.53 £0.25" Gl4
49 S -4-RE 0.38 0. 11" 0.45£0.16"  0.25+0.05"  0.25+0.05"  0.36 £0.02* G15
50 a-FATHEE 0.25 +0.09 0.34 0. 11 0.27 £0.07 0.21 +0. 10 0.23 +0. 10 -
51 N RX-(IR)-1-7-7-= B JE-X R 0.16+£0.04™  0.19 £0.08*  0.08 +0.04"  0.07 +0.03"  0.15 £0.08* G16
[2.2.2] pi2-

52 pHEAEE 0.07 £0.01 0.07 £0. 04 - - - 21
53 (Z)-3,7-" W2 ,6-97 -1 - - 0.17 £0.01 - - T22
54 RAFITE - - - 0.03 £0.01 - 123
55 ZERFMIhAEE 0.11£0.03"  0.18+0.03*  0.10+0.03" 0.08+0.01" 0.07 £0.01" G17
56 TR INBR 31.09 £1.96*  28.06 £4.89" 12.81 +1.00°  23.3 £3.43" 23.63 =2.39" G18
57 trans-B-T FRAA IR 0.16 +0.04 0.17 £0.06 - - 0.18 +0. 06 T24
> l_gjgéé'“ﬁ%Lﬁ%M'd% - - 0.17 £0. 05 - - T25
59 ZWRFER - - 0.13 £0. 04 - - 126
60 L-2fTi 0.13 0. 02 0.09 +0. 04 0.12 £0.05 0.08 0. 02 0.05 £0. 01
61  D-F - - - 0.06 +0. 01 - 127
62 4,6,6-= FH BL-XIF[3.1.1] BE-3- - - - 0.02 £0. 00 - 28

Y29

1 : 2K F Duncan’s multiple range test 77 33047 , [l — 45 A Al F 8RR B & 25 (P <0.05) 56 3G 5o T A 0.

XTEERAGY, AW RN IEAELEY
TN 4T a- P B, 3, 7- R 1,69 -
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A )R R AT TR

XTEREAEY, A R Ea G
LRI ER, £ R e W BR. £ R Je ki g ) R
(31.1% ) =75 (28. 1% ) 244 (12.8% ) , # F
(23.3% ) M4 (23.6% ) 1 ~2 {5, = B-T
FATMER 2R = R fid 7 P A D 0 g e b iy A
AR5y 5-HHE2-(1-W R 2G5 4-C1F-1-B &
2 T F 0 TR < T 4 o) R AT A TR 2R AL G W o % T i
KACE W, L-E7 B 2 A WA i 0 2 a3, HAH

- 40 -

XF o AR R IR A A 25 5 D-F 7 A 4,6,
6-— F JE-XUHR [ 3. 1. 1] PE-3-4 -2 - 2 B mg 19 4 A
BAY , HAR X BT 4 43 85053 ) & 0. 06% Fi1 0. 02% , K~
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