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Analysis of volatile components in Astragali Radix before and after rice stir-
frying by GC-IMS
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ABSTRACT; AIM To study the differences in volatile components of Astragali Radix before and after stir-frying
with rice. METHODS  The volatile components of raw Astragali Radix and rice-fried Astragali Radix were
detected using gas chromatography-ion mobility spectrometry ( GC-IMS) to obtain fingerprint spectra. Principal
component analysis (PCA) and orthogonal partial least squares discriminant analysis ( OPLS-DA) were employed
to screen for differential components. RESULTS A total of 117 volatile components were detected in the
samples, with 100 being qualitatively identified. By setting the criteria of fold change (FC) >1.5 or <0. 67,
variable importance in projection ( VIP) >1 and P<0.05, 59 differential components (32 up-regulated and 27
down-regulated) were screened. Both PCA and OPLS-DA models showed significant separation between the raw and
processed groups. Analysis of the differential components indicated that the odor changes after rice-frying primarily
resulted from the decrease in alcohols and aldehydes, as well as the increase in pyrazines, furans and ketones.
CONCLUSION  GC-IMS technology can effectively characterize the differences in volatile components of
Astragali Radix before and after rice-frying processing, providing experimental evidence for elucidating its

processing mechanism.
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Fig. 1 Three-dimensional GC-IMS spectrum of volatile

compounds in Astragali Radix and rice-fried

Astragali Radix
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Fig.2 GC-IMS chromatograms of Astragali Radix and

rice-fried Astragali Radix
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B3 ROHDERELZMERS GC-IMS Bif (MEBEKASH)
Fig.3 GC-IMS chromatogram of volatile components
in rice-fried Astragali Radix (with Astragali Radix

as reference)
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Fig. 4 Comparison of fingerprint chromatograms of volatile components in Astragali Radix and rice-fried Astragali Radix

R1 ERERAVERFERERSEEER

Tab.1 Identification results of volatile components of Astragali Radix and rice-fried Astragali Radix

gk 4 CAS 5 FRX T E/Da B PRI /s  TEREAFA]/ms
1 BEJ y- L 2 P 96480 C4H¢0, 86. 1 1611.6 1197.86 1.09
2 15 A i 591128 CsH0, 98.1 1411.6 798. 18 1.13
3 IR C g (2445763 CoH 50, 158.2 1349.3 706. 37 1.42
4 ZFRIEC g (142927 CsH 60, 144.2 1288.2 621.26 1.39
5 O R g C123660 CgH 0, 144.2 1247.4 545.87 1.34
6 CIRHEE M 106707 C,H,0, 130.2 1200. 1 469. 88 1.29
7 cL iR R D C106707 C,H,,0, 130.2 1199.7 469. 27 1. 69
8 IR g (628637 C,H,0, 130.2 1184.7 446.77 1.31
9 LR IE T i C123864 CeH ), 0, 116.2 1086.9 322.97 1.24
10 N AN 109604 CsH,,0, 102. 1 994. 4 247.23 1.48
11 LR T C141786 C,H 0, 88. 1 890. 4 199. 35 1.34
12 Ll 79209 C3H,0, 74. 1 841.6 180. 20 1.20
13 AHLRZE TR €107926 C,H;0, 88. 1 1673.4 1 365. 01 1.18
14 R M 79094 C;Hq0, 74. 1 1570.4 1 098. 03 .12
15 R D C79094 C;Hg0, 74.1 1570.9 1099.17 1.27
16 2-HIE R C79312 C,H;0, 88. 1 1 566.0 1087.82 1.15
17 LR M 64197 C,H,0, 60. 1 1485.6 921. 05 1.05
18 ZED 64197 C,H,0, 60. 1 1484.8 919.72 1.16
19 [IEES 2-24 693549 CoHyO 156. 3 1507.8 961. 89 1.45
20 6-H1 %£-5- P -2- i C110930 CgH,,0 126.2 1354.5 713. 67 1.18
21 3-FREL-2- TR -M C116096 C3Hg0, 74. 1 1320.0 666. 86 1.06
22 3-FE-2-N-D C116096 C;Hq0, 74. 1 1319.6 666. 25 1.23
23 3-FREE2- TR C513860 C,H;0, 88. 1 1301.2 642. 54 1.07
24 2-2F il C111137 CgH,60 128.2 1298.3 638. 89 1.34
25 2-BEfif M C110430 C,H,,0 114.2 1193.9 460.76 1.26
26 2-BEfiil D C110430 C,H,,0 114.2 1194.3 461.36 1.63
27 3- -2 625332 CsH30 84. 1 1115.8 354. 31 1.35
28 1- 364 -3- C1629589 CsHgO 84. 1 1042.4 283. 80 1.31
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43k 1

s A% H CAS 5 HFR AFhR/Da B REgnta/s T AHE/ms
29 2- 13 il C107879 CsH,,0 86. 1 1 002.0 252. 46 1.36
30 2- i (78933 C,Hy0 72. 1 913.1 208. 93 1.25
31 DI C67641 C3HgO 58.1 831.0 176. 28 1.12
32 2- T 3 -2-TE Ak e (29926418 CsH,;NOS 129.2 1793.2 1758.55 1.17
33 2- 2, T FE e e (24295032 CsHsNOS 127.2 1624.0 1229.63 1.13
34 [ Vidan 507700 CoH; 30 154.3 1736.6 1 560. 26 1.22
35 [Tl (586629 CoHy6 136.2 1302. 1 643.75 1.22
36 1,8-#¢ctZE M 470826 CyoH ;0 154.3 1213.3 489.94 1.30
37 1,8-ft % D 470826 CH ;g0 154.3 1214.1 491. 15 1.72
38 Frigh 138863 CoH6 136.2 1210.5 485. 68 1.21
39 3-EE I C13466789 CoHye 136.2 1144.3 390. 01 1.21
40 e 4,5- H Sk mEmg 3581917 CsH,;NS 113.2 1387.6 761.70 1. 10
41 [ (E)-2-T-J#1 (18829566 CoH,;0 140. 2 1534.9 1018.62 1.41
42 HEEE 106230 CH; 30 154.3 1529.1 1 006. 14 1.23
43 2 100527 C,H(0 106. 1 1518.8 984. 58 1.16
44 (E,E)-2,4-FF J&ms (4313035 C,H,,0 110.2 1514.5 975. 51 1.19
45 s 124196 CoH O 142.2 1 404.5 787.23 1.48
46 (E,E)-2,4-C ZJ@ms 142836 CeH30 96. 1 1402.5 784.19 1.09
47 (E)-2-Biiiis (18829555 C,H,,0 112.2 1338.2 691. 18 1.26
48 (E)-2-CI5 M (6728263 CeH 0 98. 1 1233.4 522.16 1.18
49 (E)-2-CJ%/ED 6728263 CeH ;0 98. 1 1234.1 523.38 1.52
50 3-HE2-T I C107868 C5Hg0 84. 1 1215.3 492. 98 1.09
51 P C111717 C,H,,0 114.2 1199.7 469.27 1.34
52 (E)-JR-2-JfmE C1576870 CsHgO 84. 1 1148.3 395.23 1. 11
53 ECEEM 66251 CeH,,0 100. 2 1 100. 5 336. 47 1.27
54 IECEE D (66251 CeH,,0 100. 2 1 100.9 336. 90 1.56
55 R C110623 CsH,,0 86. 1 1 002. 6 252.89 1.42
56 S (590863 CsH,,0 86. 1 926.0 214.59 1.41
57 LR C105577 Ce¢H, 0, 118.2 901. 8 204. 14 1.03
58 IETE C123728 C,H30 72.1 885. 1 197. 17 1.28
59 2-TAJATE €107028 C3H,0 56. 1 861.0 187. 60 1.06
60 2-HI L PR (78842 C,HgO 72. 1 821.3 172. 80 1.28
61 TN 123386 C3HgO 58.1 809.0 168. 45 1.15
62 T 124130 CgH 0 128.2 1305.9 648. 56 1.41
63 (7)) -4-BJiss 6728310 C;H,,0 112.2 1258.5 565. 42 1.15
64 ik T = R 3658808 C,HgS, 126.3 1347.6 703. 94 1.29
65 IR SRR M (592881 CeH,S 114.2 1142.0 386. 96 1.12
66 TG EE D (592881 CeH,ypS 114.2 1143.0 388.26 1.33
67 R T iR 624920 C,H¢S, 94.2 1 087. 4 323.41 1. 14
68 L ik C75183 C,HgS 62.1 779. 4 158.43 0.96
69 &% oiii M 628739 C¢H| N 97.2 1314.4 659. 56 1.28
70 oD 628739 CeH, N 97.2 1314.4 659. 56 1.58
71 UREES 5-FHE-2- 2 T3k C1193799 C,H,0, 124.1 1 608.5 1189.92 1. 16
72 2-1F 3G HE I g 3777693 CoH,O 138.2 1245.3 542.22 1.25
73 2 - P (98555 CoH;s0 154.3 1697.6 1 436.70 1.20
74 I R 78706 CoH ;0 154.3 1574.3 1 107. 11 1.22
75 1475 -3- T (3391864 CyH,c0 128.2 1 470. 1 893. 90 1.16
76 Bl (5E) BB 98022 CsH,08 114.2 1419.3 810. 18 1.10
77 IECEEM C111273 C4H,,0 102.2 1373.7 741.03 1.33
78 ECED C111273 CeH,,0 102.2 1373.7 741.03 1. 64
79 IECEET C111273 CeH,,0 102.2 1373.7 741.03 1.99
80 -2 3 A -1 - P C1576950 CsH,,0 86. 1 1343.6 698. 47 0.94
81 2- Pl (543497 C,H,c0 116.2 1314.0 658. 95 1.39
82 3-F J- A (589355 CeH,,0 102.2 1356.7 716.71 1.33
83 EREE M C71410 CsH,,0 88. 1 1267. 1 581.13 1.25

1896



2026 4F 6 H R % June 2026
HARE: FHoH Chinese Traditional Patent Medicine Vol. 48 No. 6
%1

Fe o %k EA i CAS & SFR S FR/Da REIER PREgntEl/s R E/ms
84 IES%EE D C71410 CsH},,0 88. 1 1 266. 8 580. 53 1.51
85 EJREE T C71410 CsH,0 88. 1 1267.5 581. 74 1.81
86 SR M C123513 CsH,,0 88. 1 1221.0 502. 10 1.24
87 SR D C123513 CsH,,0 88. 1 1221.0 502. 10 1.49
88 3TN - 11 C616251 CsH,,0 86. 1 1172.7 429. 14 0.94
89 ETEM C71363 C,H,,0 74.1 1157.2 407.25 1.18
90 ETHEED (71363 C4H,,0 74.1 1157.3 407. 42 1.38

91 S BE M (6032297 CsH,,0 88. 1 1132.5 374.77 1.22
92 e D 6032297 CsH,,0 88. 1 1133.2 375. 64 1. 44
93 STEEM (78831 C,H,,0 74.1 1108.4 345. 61 1.17
94 HTED (78831 C,H,,0 74.1 1108.1 345.17 1.37
95 FNEEM C71238 C3HgO 60. 1 1052.8 292.50 1. 11
96 IEHNEED C71238 C3HgO 60. 1 1 052.8 292. 50 1.25
97 LT C64175 C,H,0 46. 1 947.0 224.16 1.13
98 Nk 2,5- T F KL g (123320 CeHgN, 108. 1 1335.1 686. 92 1. 12

99 2-F JE it gk 109080 CsHgN, 94. 1 1281.0 607. 28 1.09
100 A Xof R 106423 CyHyp 106. 2 1 140.0 384.35 1.07
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Bs5 HERKHER PCARFBSHE
Fig.5 PCA score plot of principal component analysis of

Astragali Radix and rice-fried Astragali Radix
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Fig.6 OPLS-DA (A) and model cross-validation results (B) of Astragali Radix and rice-fried Astragali Radix
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Fig. 7 Clustering heat map of volatile components of

Astragali Radix and rice-fried Astragali Radix
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