5 44 % 51 i Tl B Vol. 44 No. 1
2023 4F 1 H Science and Technology of Food Industry Jan. 2023

AR, ERSE, FEF, 5. T Heracles PR SR HL 1S XA 8] 7 b 76 VE S PRt S I B ST (7], B0 Tk BHE, 2023, 44(1):
284-291. doi: 10.13386/].issn1002-0306.2022020218

ZHA Shenghua, WANG Junliang, ZHOU Shuyang, et al. Rapid Identification of American Ginseng Originated from Varied Places
Based on Heracles Ultra-fast Gas Phase Electronic Nose[J]. Science and Technology of Food Industry, 2023, 44(1): 284-291. (in
Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2022020218

. SS AR -
31 Heracles # Pl AL 152 AT AN F]
i U 70w 2910/ B

EXE FTRE, BiFS, KL,k &
(AT B A= 4 B 25 e J& Ay A RN S) AR 03, AL 7% 100085)

# ZE:H49: UM Heracles R EAMETERRKEIAR ZHEGELLTAREFWRE, FRENT . 7
#: K Heracles Btk A A0 F B0 RE) F G FE LR LRBATHAN, REDFLAFSGAREEF L, e
M B R B R X A AE ) i a) EEE ) 454 Kovats PR 8 #5430 & Arochembase #EE N K, MARE e HiFELA T E
AR EFBASHitiTEN, BT 2EFUEGHYG KRR AT EE, RFBMITAREEME (ROAV) 547
F2E RS HELRARY THKRAZE K, H31T PCA. DFA WF T FER S, 4% i@id Heracles A2
P AR FEARE FEGFELPFEE AR, LR, EOBE BHEIEEFEY, @it 182 FiLE
89 ROAV 947, M ECE., AEE, T8, EREE. 235-ZFAas, TRTVA., -k TANE2 2 F0e
WA EL LR THRBE KRG AR, AP ETHBINHELALRTNKR KGR AR S, ETH., EX
B, 235-ZF AR, 2-ABAERFBHELATEERS; AR, TRYBEANEX " HFELATEERS; T
BAEEHREHFELAPALERS. E2T PCA. DFA LS4, PCA A 49 A1 455 H 88, DFA A 69 5]5)
B-F Bt K5 454 H 100%, #L9 PCA. DFA A MR BIFHE 5 AR Z G FEA L%, RPTHELMEDL A%
BT EA M. 4518 Heracles A MR A AR F H A Bk . A MK FIRE F®EFEL, AHEFEL TP R

T # AR,
KR MER, BT R, Ak £, R KR, RE -
& 4335:R282.5 SCRRFRIZAS: A N EHS:1002-0306(2023)01-0284—08

DOI: 10.13386/j.issn11002-0306.2022020218

Rapid Identification of American Ginseng Originated from Varied
Places Based on Heracles Ultra-fast Gas Phase Electronic Nose

ZHA Shenghua, WANG Junliang, ZHOU Shuyang, JIANG Shuihong, ZHANG Hong’

(The R & D Center of Beijing Tong Ren Tang Health-Pharmaceutical Co., Ltd., Beijing 100085, China)

Abstract: Objective: Heracles ultra-fast gas phase electronic nose was applied to establish a quick and effective
differentiation method for American ginseng originated from varied places on the basis of different smell. Methods:
Heracles ultra-fast gas phase electronic nose was used to analyze the smell of American ginseng originated from varied
places and acquired chromatographic information of smell of sample American ginseng. The chromatographic peaks with
strong separation intensity and discrimination ability were screened. Based on Kovats retention index and Arochembase
database, the main odorant compounds of American ginseng from different producing areas were characterized. According
to the relative odor activity value (ROAV), the contribution degree of the main difference compounds to the odor of
American ginseng was analyzed by the odor threshold and relative content of the main difference compounds. PCA and

DFA stoichiometry models were used for analysis. Results: Thirteen major differential compounds including propana-
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ldehyde, n-valyl aldehyde and n-hexanal were screened out from ginseng of different origin by Heracles ultra-fast gas-phase

electronic nose. Through the ROAV analysis of the main difference compounds, it was determined that n-hexal, propionic

aldehyde, dodecal, n-valyl aldehyde, 2,3,5-trimethylpyrazine, methyl butyrate, 2-heptanol were the odor substances that

contributed more to the odor of American ginseng. Among them, n-hexal was the key odor compounds that contributed the

most to the odor of American ginseng. The contents of n-hexal, n-valental, 2,3,5-trimethylpyrazine and 2-heptanol were the

highest in American ginseng from American . The contents of propionic aldehyde and methyl butyrate were the highest in

American ginseng from Canadian. The content of dodecal was the highest in American ginseng from Jilin . PCA and DFA

stoichiometric models were established. The recognition index of PCA model was 88. The cumulative discrimination index
of DFA model was 100%. It was indicated that both PCA and DFA models could distinguish the odors of American ginseng
from different producing areas, which could identify and analyze the odors of American ginseng samples. Conclusion:

Heracles ultra-fast gas-phase electronic nose can quickly and effectively distinguish ginseng from different origin. This

provides a new scientific basis for tracing the origin of ginseng.

Key words: American ginseng; electronic nose; smell difference; rapid identification; varied origins
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Table 1 Sample information of American ginseng
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AM1 B 1.0 cmf JL1 Ak 1.0 cmH
AM2 B 0.8 cmj' JL2 bk 0.8 cmH
AM3 B 0.6 cmj5 JL3 bk 0.6 cmH-
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CA2 &K 08cmh || KEEEA2 A 0.6cmf
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CA4  IEKRK  04cmir / / /
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Table 2  Analysis parameters of Heraclese

b S Ak &t 5 24 i SEE
1 Fedh it 10g 10 THARDF AR L 50 °C
2 S AR 20 mL 11 B K5 e e 10 mL/min
3 PP AN )] 20 min 12 B =S| 50s
4 R TR 60 °C 13 T B e R 240 C
5 ALt 500 r/min 14 T AT U T 50 C
6 BEREARAR 5000 pL 15 FER R T 7 2 10 165/:%:/23 sﬁo 102(}%% 40s
7 HEREHE 125 ul/s 16 SRAEI ] 253's
8 HERE IR 200 °C 17 iRl S 260 °C
9 PEREAFLLT ] 45 18 FID3 £ 12




8445 1 TrXAE , %5 HT Heracles U TS AR = HuvG VS o S5 - 287 -
MXT-5
42500 -
AM1
34000 - AM2
AM3
AM4
@ 25500 - CAl
= CA2
=
= 17000 - CA3
CA4
JL1
8500 - JL2
JL3
JL4
0 50 100 150 200 250
PREFIFA] (s)
MXT-1701
43000
AM1
34400 AM2
AM3
AM4
i;ﬂg 25800 CA1
% CA2
= CA3
17200 CA4
JL1
8600 JL2
JL3
JL4
0 50 100 150 200 250
LREEGEE] (s)

BT TS RIE S 1

Fig.1 Odor chromatogram of Heracles of American ginseng
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Table 4 Qualitative analysis of major differential compounds

RV & i (EREIRPY s, xts)

J¥% MXT-5RI MXT-1701RI  fL&WHK SR S
1(AMH#) 2(CA4) 3(JL41)
1 413.26 489.36 % PP AR, 250k 1779£105  7098+310  14919+1302  3>2>1
2 443.90 554.35 N SR, IR 4463+96 8468+189 4064+85 2>1>3
3 470.85 577.52 AR SRR AL, ik 5293+150 210380 2734490 1>3>2
4 504.63 596.50 ST MBI AR . AR 394420 2932+102 2062+89 2>3>1
5 700.84 779.78 E I SHRIE R AR, FATE YA, KRR 3034+£155  2068+130 1708+92 1>2>3
6 715.46 789.46 TR e HBEIT R R, SRR, Bk 1619+88 2842+116 513460 2>1>3
7 802.55 893.68 EC I R, BOAAR Yk, ik 187154997  15303£1098  6652+350  1>2>3
8  903.73 1013.92 2- B HEIE R AR SEBk 63640 344425 477435 1>3>2
9  1006.19 1098.91  2,3,5- =MLtk HHEI R AR, IR 2324+122 1027+56 131377 1>3>2
10 1399.17 1441.51 FBRIET g RTEIT R SR, TR Sk 1207+78 684+59 118389 1>3>2
11 141145 1490.20 g T R AR, SRR AR, IR AR 12444112 76777 1563+149  3>1>2
12 1485.56 1521.76 1- KA / 37630 30522 808+34 3>1>2
13 152327 1558.76 5-F LAk / 3128+80 1940+61 2548+84 1>3>2
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*5 EEEREEY ROAV 1M
Table 5 Analysis of ROAV of main difference compounds

A R /EA N

A SR (%) BUEEH{E (mg/m’)  ROAV

1 R H R 1.74 180 0.00
2 T 429 0.04 23.68
3 IR 5.14 48 0.02
4 S 0.38 27.6 0.00
5 IE G 2.94 0.08 8.11
6 TRk 1.57 0.08 432
7 IECEE 18.11 0.04 100
8 2- P 1.56 0.10 3.44
9 2,3,5-=HIIEnEE 2.24 0.08 6.19
10 FRRIE TR 1.16 0.5 0.51
11 Fom 121 0.02 1331
12 B 0.36 29 0.03
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Fig.5 The graph of discriminant factor analysis
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