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Determination of volatile components in Tibetan medicine Heracleum millefolium
by HS-GC-MS

DUNZhu Ciren', ZHU Gen-hua®, CAI Ying®, XIONG Yao-kun”, YAN Zhi-hong®, YUAN En’
1. Tibetan Traditional Medical College, Lhasa 850000, China
2. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To establish a rapid analytical method for volatile components in Tibetan medicine Heracleum millefolium and
to determine the volatile components from its roots, stems, leaves, and flower parts, respectively. Methods Headspace sampling
incorporation with gas-chromatography-mass spectrum (HS-GC-MS) determination was introduced to analyze the powder directly.
Static headspace equilibration was performed at 100 “C for 40 min, and 1 mL of the headspace gas was injected in split mode of 10 : 1. The
split inlet temperature was 260 ‘C. The carrier gas was He at a constant flow rate of 1.8 mL/min. The column oven temperature was
initially set at 50 ‘C for 2 min, then increased to 100 ‘C at 2 ‘C/min, held for 6 min, then increased to 300 C at 10 ‘C/min and held for
2 min. The GC/MS interface temperature was maintained at 280 ‘C. The solvent delay time was 3 min (to bypass the solvent peak). The
volatile components were confirmed by NIST11.L database, and volatile organic compounds from roots, stems, leaves, and flower parts
were compared. Results The types of compounds in the roots, stems, leaves, and flowers of H. millefolium are mainly aldehyde,
benzene, alcohols, and alkene. Octanal, hexanal, and y-terpinene are the main components in the roots and stems. While
o-isopropyltoluene and terpinolene are the main components in the leaves and flowers. Conclusion HS-GC-MS method is easy,
simple, and feasible, and can be widely used in other Chinese materia medica samples for analysis of volatile components.
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Fig.1 GC-MS chromatogram of volatile components from roots
(A), stems (B), leaves (C), and flowers (D) of H. millefolium
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Table 1 Volatile components from roots

g fp/min KRR aF MR ATEEE/% AR %
1 4.076 1E BRI CH,,0, 130 52.6 0.878
2 4398 U CeH},0 100 75.3 15.979
3 6.817 IR CsH,,0, 102 55.6 0.776
4 7.092 IR dE CsH, 0 128 11.0 0.826
5 7.473 i C;H,,0 114 81.1 11.118
6 8.797 o- TR CioHs 136 10.3 0.913
7 9.882 (E)-2-Fs i C/H,,0 112 23.7 0.320
8 10.009 NG C,;HO 106 72.6 0.764
9 10.790 T JiE-B-TR M CioHis 136 30.1 1.441

10 11.337 CUR-1-38 LB C3H,,0, 212 56.8 2.817
11 11.557 o CsH 1,0, 116 7.5 4.063
12 11.668 2- TR LR IR CoH,,0 138 68.8 7.332
13 12.278 S CsH,cO 128 89.6 17.177
14 13.397 RISZASE RN CioHig 134 29.9 8.478
15 13.619 1-HIE-4-(1-H R 2153 RCREZIREE  CHy0, 196 30.3 0.974
16 13.782 5- L FEIR NN -1- P CsH;,0 124 9.9 0.324
17 14.304 o-JR M CoHyg 136 10.3 0.465
18 14.893 3,7- - H3E-1,3,6-E = CioHg 136 11.9 0.664
19 15.423 1-H3E-4-(1-H R 430)-1 4- R 2 )% CoHyg 136 37.3 5.559
20 16.821 FPiR C;H,0, 130 82.9 0.812
21 17.205 SERA M CoHyg 136 27.7 5.391
22 17.583 2-F1 CoH ;0 142 71.3 0.997
23 18.332 T CoH ;0 142 80.5 2.637
24 19.446 1,2- - IR0 CioHyg 138 7.9 0.418
25 19.791 FIE RS CoH 50, 158 61.6 0.245
26 20.806 B-IAFT A I CioH;sO 152 19.2 0.419
27 21.853 [-2-FHms CoH;60 140 34.0 0.509
28 23.080 F CgH 60, 144 90.8 0.953
29 23.429 = PR P CioH,40 150 77.5 3.250
30 24911 BAYI7S CyoH,00 156 50.9 0.526
31 25.858 SR A P CoHyFO 152 9.3 0.292
32 26.348 B-IAFT A CioH;0 152 15.7 1.081
33 28.612 R-2- 28I CioH,50 154 36.7 0.369
34 44.031 LA i CisHyy 204 12.4 0.194
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Table 2 Volatile components from stems
WS fx/min B4 731 M FIE REME/% AR %

1 3.785 JHFHE R R i CgH N0, 166 17.3 0.504

2 4.079 3-FEE-2- T CsH0 84 323 1.224

3 4.398 1E Ul CeH,,0 100 79.1 4.463

4 5.244 Tl CsH,0, 96 30.3 0.634

5 5.435 IR CsH,(0, 102 73.3 0.338

6 5.769 2-FHETR CsH,0, 102 79.8 2.039

7 7.474 B C,H,,0 114 75.1 3.279

8 8.518 4-HIRE-1- SN 2E- 38 [3.1.0]-2-CU CioHie 136 23.4 0.726

9 8.792 o-JRMi CioHyg 136 14.0 1.213
10 8.879 3,5- AR CgH,00 122 12.5 0.552
11 10.007 2 g C;HO 106 73.5 1.933
12 10.510 1,5,5,6-V4 1 3-1,3 PR & 40 CioHis 136 10.1 0.411
13 10.674 i CioHyg 136 25.0 1.475
14 10.786 (18)-(—)-B-Vk i CioHje 136 31.6 2.304
15 11.288 A7 CeH;,0, 116 46.5 2.667
16 11.556 2,3-F - 1,8-F & C,oH;c0 152 46.0 3.573
17 11.670 3,7,7-=HE I [4.1.0] Pk CioHis 138 6.2 3.454
18 12283 T CgH,60 128 84.3 5.003
19 12504 2-F3E-5-(1-FIE 207 3E) 3 Ll CioH;60 152 5.6 0.526
20 12.950 FA I CioHis 136 15.0 2.025
21 13.396 4-FR N R CioHys 134 34.0 10.369
22 13618 1-FHE-4-(1-FREE 2033 RORECIREE  CipHae0, 196 21.3 1.727
23 14303 3,7-HHE-1,3,7-9 = CioHyg 136 13.7 0.957
24 14500 KL CgH0 120 54.4 1.393
25 14.892 (2)-3,7-—FH-1,3,6-+ )\ =1 CioHg 136 15.5 0.960
26 15.420 y-FA A CioHyg 136 33.7 8.339
27 15907 1-FA3E-4-(1-F 3k £.38)-2-3F U 4- 1-F CioH;50 154 21.0 0.704
28 16.702 1,2- — HEEM G CioH g 138 332 0.631
29 17.257 4- 7 I R CioHy, 132 12.7 9.675
30 17.596 2- T CoH,50 142 36.3 0.510
31 17.890 AT 8 C,H;7NO, 207 22.9 0.436
32 18.343 T CoH,50 142 45.1 1.258
33 18.641 L-F T C1oH,;60 152 21.2 0.586
34 20610 2-FBE-E- 200 — CoH,,0, 154 18.7 1.473
35 20.792 1,3,4- = FFL-3- IR O - 1- R CioH;60 152 21.6 1.975
36 22.830 A- I E CoH;s0 154 13.3 1.326
37 23.419 -5 CyoH;40 150 85.7 10.808
38 25.864 PN CoH;60 152 6.4 0.490
39 26339 B-IAFr i CioH,;60 152 16.1 5.608
40  37.764 B-A1 1774 CisHyy 204 14.9 0.595
41 44.030 AT E Cy5sH,,0 220 6.8 0.317
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Table 3 Volatile components from leaves

g5 fx/min EAS PR AR RTREME/ % AR/ %

1 4.078 PR C;H,0, 130 23.2 0.628

2 4.400 1O CeH},0 100 69.6 1.989

3 5.462 R R CsH,00, 102 69.0 0.850

4 5.818 2-HILT R CsH,00, 102 222 2.315

5 7.479 PR C;H,0 114 58.0 1.206

6 8.521 2-HHE-1,5-(1-H 3 4 H8)-X0F [3.1.0]-2-C8  CioHye 136 23.7 1.343

7 8.794 (H)-o-TR )i CioH6 136 16.9 2.022

8 10.014 EE C;HO 106 67.1 1.372

9 10.514 4.4.6,6-V0 - K [3,1,0]-2- 0.4 CioHi6 136 11.1 0.640
10 10.676 i CioHys 136 25.3 2.382
11 10.786 (—)-B-TR CioH6 136 20.4 0.883
12 11.228 =Nz CeH 1,0, 116 78.4 1.016
13 11.557 2,3-F50-1,8-F % CyoH;60 152 45.5 3.986
14 11.664 BT G CyoH,7Br 216 17.2 2.623
15 12.289 S CsH; O 128 71.2 1.934
16 12.952 T2 il A7 CioH6 136 17.3 2.008
17 13.398 A0S A R CioHys 134 32.5 11.454
18 13.619 (R)-(H)-FrH5 4 CioHs 136 30.2 9.564
19 14.302 [\ -B- % s CioH6 136 17.3 1.462
20 14.503 KW CsHO 120 57.1 1.345
21 14.895 B CioH6 136 17.8 1.592
22 15.422 y-AA AR CioHs 136 35.9 9.609
23 15.906 1-FP 3E-4-(1- F 3 23)-2- 3K CUff-1- % CioH;50 154 23.2 0.661
24 16.706 1,2- R IRE G CioHig 138 18.6 0.581
25 17.214 FERA I CioHs 136 35.8 15.339
26 18.358 T CoH ;50 142 26.1 0.707
27 18.642 L7l C1oH,;60 152 20.7 0.574
28 20.611 2- B2 2005 CoH 40, 154 29.7 1.014
29 20.796 B-HFTHE I C1oH,60 152 27.1 1.989
30 22.832 4 475 C1oH;50 154 18.8 1.110
31 23.422 = RO CioH140 150 84.8 7.481
32 26343 (B)-(3,3- - WA W AR)- 4 % C1oH;60 152 17.4 4.936
33 37.766 B-A1 7T CysHay 204 20.9 0.532
34 42.131 BRI A iR C11H;60, 180 73.4 0.536

HIL )14 (- 5.559%, #fs Ol 4.463%, HHERMERT I 54%LL .

W 5.391%, AT HERMERT ) T0%LL 1 ZL T R R S 5 Y 34 Rk G,
ZAM PG 2P R e RS e e 41 Fb S, 7 B R BRI s T 4%, o AL s

7 R o) R 4%, Hoh = FEE SR HIE 10.808%, 15.339%, ABANIETK 11.454%, y-FAHE 9.609%,

4-SFNFEF I 10.369%, 4-FNIHIEF K 9.675%, v-  (R)-(H)-17B M 9.564%, —HEIHEE 7.481%,

FAMIE 8.339%, B-MATB I 5.608%, V4 5.003%,  (E)-(3,3- ~WRIRCIHE)-2/ 4.936%, 2,3-54-
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Table 4 Volatile components from flowers

WS tg/min 2K S MR ATRENE/ % AR %
1 4.064 PR CH,40, 130 12.8 0.493
2 4404 1E Vg CeH,,0 100 63.2 1.446
3 5735 2-FETR CsH,00, 102 75.0 0.130
4 7479 B C,H,,0 114 66.7 1.065
5 8.521 2-HIHE-1,5-(1- B 4 55)-0034 [3.1.01-2-C005  CioHye 136 29.8 0.818
6 8793 2-TRIG CioHy6 136 17.1 1.812
7 10.009 2R i CHO 106 58.8 1.469
8 10.516 A CioHis 136 10.1 0.417
9 10.676 3-FNEE-6-MF FHE-1- A % CoH, 136 19.9 2.229

10 10.787 ()-B-TR M CioHy6 136 36.3 2.469
11 11.229 L% CeH 1,0, 116 76.9 0.684
12 11.559 2,3-L5(-1,8-FM CyoH,60 152 66.2 1.383
13 11.665 R F TG CoH,-Br 216 21.6 2.442
14 12.180 1ECR 41 CsH, 60, 144 83.3 0.309
15 12.287 1ESFE CgH;O 128 74.8 1.570
16 12512 2,6- -2 75 T -1,6- CoH;50, 170 16.3 0.347
17 12952 A CioHis 136 15.1 0.994
18 13.397 LB- TN AR CioHy4 134 28.0 16.881
19 13.618 1-F2E-4-(1-H 2 0A3E) 3 CiE LR C1,H,0, 196 22.0 2.205
20 14302 B a-B-2 s CioHy6 136 19.2 1.226
21 14.499 R CsH0 120 63.6 1.103
22 14.893 (2)-3,7-—HH-1,3,6- )\ B =4 CioHyg 136 19.2 1.982
23 15422 YA A CioHys 136 42.0 15.290
24 15.905 - 1- PP -4 (1- F 3 2, 38)-2- 38 Ui - 1- i CioH;50 154 22.5 0.340
25 16.271 -0, 0-5- — B 2-5- Z @ BE VU AL IGIR -2- FF .. C0H 150, 170 36.3 0.400
26 16.705 1,2- RS CioH g 138 16.6 0.373
27 17.210 FERA A CioHis 136 34.8 14.808
28 17.595 2-T-ff CoH,50 142 43.5 0.289
29  18.045 TR CoH,50 154 48.5 0.635
30 18.343 JIB-2- T - 1 - CoH,50 142 19.4 0.367
31 19.896 T2 g CioHy6 136 9.37 0.219
32 20.606 2- B0 0d T CoH,40, 154 293 0.541
33 20.803 1,3,4- = FIRE-3-38 O - 1 -2 1% CH,60 152 14.4 2.429
34 22266 2,2,6-— FF-1,4- 28 & [l CoH 40, 154 69.2 0.845
35  23.418 — PR CyoH,40 150 84.2 4358
36 23.790 5-3F. F - 6-(1- 57 TR M 2)-3- 20 4 1- I CioH140 150 8.54 0.371
37 24.500 R T CioH300, 172 73.8 0.435
38 25472 5 25 CioH 40 150 37.3 1.567
39 26.340 (E)-(3,3-—HEI O 5)- 2. 1 CioH;60 152 16.9 3.613
40 30.329 (1,7,7- = FEEFFVK A Hi-2-YL) L8 C1,H,0, 196 31.9 0.477
41  36.615 B-Hi A Wi CisHas 204 20.9 0316
42 37.765 B-H T CsHyy 204 29.3 5.523
43 38.498 v- IR I CysHas 204 223 0.286
44 39239 I RS CsHyy 204 442 0.234
45 40381 B- it LM CsHos 204 16.4 0.355
46 40.987 v A CisHay 204 11.5 0.331
47  44.033 VEKE S C5H,,0 220 30.5 0.393
48 49913 NGRS C1;Hs0; 186 59.1 0.489
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