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Analysis of the Influence of Angelica sinensis from Different Regions on
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Abstract: To investigate the influence of Angelica sinensis from different regions on the flavor of chicken soup, samples were prepared
using A. sinensis sourced from Gansu, Sichuan, and Yunnan. The volatile compounds were analyzed and compared using Gas
Chromatography-Ion Mobility Spectroscopy (GC-IMS) combined with an electronic nose. Principal component analysis (PCA) of the electronic
nose data revealed a wide distribution distance among the different origins, indicating significant differences in flavor characteristics, ranked as
Sichuan>Yunnan>Gansu. The electronic nose analysis confirmed that the samples from the three origins exhibited distinct differences. GC-IMS
identified a total of 73 volatile compounds, including 27 aldehydes, 11 terpenes, 10 alcohols, 10 ketones, 8 esters, 2 acids, 3 heterocycles, and 2
benzenes, with aldehydes, terpenes, and alcohols accounting for 43.73%, 7.66%, and 5.29% of the relative content, respectively. Orthogonal
partial least squares discriminant analysis (OPLS-DA), validated by permutation testing, was used to identify 15 key compounds based on
variable importance in projection (VIP) values: 4 alcohols, 4 aldehydes, 3 ketones, 2 terpenes, 1 ester, and 1 heterocyclic compound. Overall,
aldehydes were determined to be the key flavor compounds in chicken soup, contributing floral, herbal, fruity, and other characteristic aromas.

This study provides a comprehensive analysis of the flavor compounds in 4. sinensis from different origins, offering a theoretical basis and
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technical support for the development and application of medicinal chicken soups, and introducing new perspectives and methods for practical
implementation.
Key words: Angelica sinensis; medicinal chicken soup; electronic nose; gas chromatography—ion mobility spectroscopy; principal

component analysis; orthogonal partial least squares discriminant analysis
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Fig.2 Two-dimensional diagram of main component analysis (PCA) of angelica chicken soup electronic nose
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Fig.4 Comparison of the differences in volatile flavor substances of chicken soup boiled with angelica from different origins
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Table 2 GC-IMS qualitative and quantitative results of chicken soup boiled with angelica from different origins
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ﬁu%ﬁ*"(/‘ a
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EFH-M C124130 1300.7 1035429  1.40957 3.8£0.17 3.65£0.170  3.91+0.65  4.16+0.12° ND
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(E)-2-C%8-D (6728263 1225 790.667 151456 0.08+0.01° 0.08+0.01°  0.1120.01*  0.09£0.000  EAH a4t E%
JEEE-M C111717 11925 684937  1.33519 3.04+0.12a 3.01+0.18a  3.04£0.19a  3.13+0.13a HRT AR
JEEE-D C111717 11925 684937  1.69702 1.46+0.26" 1.6£0.422 1.9£0.60° 1.79+0.10° H R T A%
BRX-2-KHE-M  C1576870 11355 554231  1.11407 0.310.04° 0.32£0.02*  0.36£0.02  0.37+0.00* tag, e
RX-2-8H8-D  CI1576870 11339  550.658  1.36413 0.06+0.01° 0.05£0.01®  0.05£0.00®  0.06£0.01° ta, %
S
N ETE-M C66251 1097.8  468.154 12624 5.28+0.13¢ 5.08+0.05° 4.81+0.35° 5.17+0.18 A B Ak
ES
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2-FATE C96173 899 287409  1.1718 0.27+0.01° 0.43£0.04®  0.36£0.07°  0.07+0.00° A Rk
TE#-M C123728 892.2 283.548  1.11425 1.37+0.14° 1.110.09° 1.22+0.10° 1.18+0.07° HE EMEk
T&#-D C123728 890.7 282.656  1.2827 2.64+0.11° 5.18+0.24° 4.5+0.81%  0.86+0.02 HE OBk
S C107028 838 252358 1.04812 1.26+0.04° 1.3340.13¢ 1.29+0.06" 1.25+0.03¢ ND
AER-M C123386 789.8 224.664  1.04362 0.630.1° 0.56£0.06*  0.52+0.08  0.62+0.07 HE WA AR
AEE-D C123386 788.7 224.048  1.13457 0.17+0.02¢ 0.16£0.01° 0.1440.022 0.18+0.01° HE LA AR
K E C100527 1496.4 16222 1.16294 0.18+0.01° 0.25£0.01®  0.23+0.01>  0.22+0.01° A EBA=k
BAFEH. ARAOFTE
B R-3-TH-1-85 928972 13764 1262502  1.25785 0.13+0.01° 0.14£0.01*  0.19£0.00®  0.160.01°
Ak
EREE-M C71410 1266 923.871  1.24958 1.09+0.05¢ 1.050.05° 1.3240.09° 1.2240.03 H B AR AR
E/%EE-D C71410 12642  918.043  1.50456 0.14+0.01¢ 0.1240.01¢ 0.17+0.03>  0.14+0.00° H B AR A A
i ETHE C71363 1147.9 582537  1.19448 0.18+0.012 0.21£0.03  0.37+0.32*  0.17£0.00®  EA oif e sFekEok
S 2- KB C6032297 11153 508.193  1.21645 0.39+0.05 0.35£0.05*  0.46£0.02  0.46£0.07 ND
] C71238 10427 40021  1.11471 0.12+0.00% 0.2+0.02° 0.31+0.23 0.1£0.012 H £ LB A A
) REER R R b e
CEE-M C64175 9463 314.627  1.04581 1.48+0.02¢ 1.44+0.11° 1.49+0.07¢ 1.88+0.10° R
Fikok
ZE-D C64175 940.4 311253 1.12847 0.99+0.09° 0.990.08° 1155038 1.18+0.06* A B &) ArkAR L F
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FAEE-D C67630 9387 310282 123216 0.16£0.01° 0.13£0.01*  0.12£0.02*  0.07+0.01° H EMTEE Y Ak
FABE-M C67630 9393 310579  1.08056 0.26+0.01° 0.24£0.02°  0.22+0.01°  0.2+0.02° H EMTEE M Ak
B KREAAATE
A IR C110930 13456 1170.088  1.18297 0.25£0.01 0.34£0.04°  0.28£0.02  0.41+0.02°
FEA
3-$40-TH C513860 13126 1071.156  1.05731 0.38+0.03° 0.36+0.02>  0.35:0.03  0.37+0.03 Fidek, Waibek
1-5FH-3-B7 C4312996  1308.1  1057.542  1.26513 0.15£0.01* 0.21£0.03*  0.18:0.04*  0.19£0.01° ND
#2 3k AR C116096 1286.7 991305  1.21709 0.16+0.01° 0.16£0.03*  0.14£0.00®  0.26+0.02% ND
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Fig.5 Fingerprint map of volatile ingredients of chicken soup boiled with angelica from different origin
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Fig.6 Analysis chart of the main ingredients of GC-IMS chicken soup boiled with angelica from different origins
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Fig.7 Heat map of chicken soup compound clusters made of angelica from different origins
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Fig.8 GC-IMS orthogonal least squares discrimination analysis chart of chicken soup boiled with angelica from different
origins
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