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Analysis of Chemical Constitutions of Volatile Oil in Opisthopappus taihangensis by
GC-MS Combined with Retention Index
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(School of Pharmacy, Henan Key Laboratory of Chinese Medicine Resources and Chemistry,
Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract] Objective: To study the composition of volatile oil in Opisthopappus taihangensis
(Taihangju) , and provide a reference for comprehensive development of this medicine. Method: Taking
Chrysanthemum morifolium (Xiaobaiju) , C. morifolium (Xiaohuangju) and C. indicum (Yejuhua) as control,
the qualitative and quantitative analysis of volatile oil in Taihangju and three control varieties were completed by
gas chromatography-mass spectrometry (GC-MS) combined with retention index method. The GC conditions
were as following: programmed temperature (initial temperature at 60 °C, kept for 2 min; up to 120 °C with the
heating rate of 5 °C *min™', still kept for 2 min; up to 180 °C with the heating rate of 2 °C *min™', kept for 3 min;
and then up to 240 °C with the heating rate of 8 °C *min™, kept for 5 min; finally up to 280 °C with the heating
rate of 10 °C *min™', kept it for 5 min and finished) , high-purity helium as the carrier gas, the split ratio of 50: 1.
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MS conditions were as follows: electron impact ion source (EI) , ion source temperature of 230 °C , electron
collision energy of 70 eV and scanning range of m/z 30-445. Principal component analysis (PCA ) and orthogonal
partial least squares-discriminant analysis (OPLS-DA) were used to obtain the characteristic components
between Taihangju and the three control varieties. Result: A total of 86, 96, 112 and 109 compounds including
73 common components were identified in Taihangju, Xiaobaiju, Xiaohuangju and Yejuhua, respectively. The
contents of volatile components in Taihangju were significantly different from that of the control varieties. In
which, the relative contents of a-thujone, eucalyptol and terpinen-4-ol were high in Taihangju, and eucalyptol,
camphor and a-terpinyl acetate were the main compositions in the control varieties. In addition, 11 compounds
were screened as characteristic components to distinguish Taihangju and the three control varieties by PCA and
OPLS-DA, including main differential components of chamazulene and 6 -cadinene. Conclusion: The main
components of volatile oil in Taihangju includes alcohols, terpenes, ketones and esters with high medicinal

value. The accuracy of qualitative analysis of volatile oil is improved by GC-MS combined with retention index

method, which provides scientific reference for development and utilization of Taihangju.
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Table 1 Sample information of Taihangju and its control varieties

P i SR 4 A SRR [E]
KA746-1 FEAE AT I X I 2020-11-20
KATH-2 SRR AT I X I 2020-11-20
KATH-3 FEAE RAT LD X 45 2020-11-20
UNSE-B BB AR 2020-11-17
UNSE B BB AR 2020-11-17
INEB-3 B E AR 2020-11-17
/NE -1 T LR R 2020-11-15
INEEHG-2 i 2 P A i 2020-11-15
/NEEEG-3 T S AR 2 2020-11-15
HF 4 4E-1 T L A X 2020-11-15
HF 44 4E-2 T L A i X 2020-11-15
W 44 1E-3 L 8 i X 2020-11-15

4 °CUKFR T2 H o K % WO HCHE &0 10 uL, HIE C b
MBIFERE 1 mL, T 4°C .12 000 r-min" & > Ak
10 min(B .04 8.6 cm), HIi5
2.2 GC-MS %M GC %0 HP-5MS sk A 35
4145 F£ (0.25 mm=30 m, 0.25 um) , 8 S & 4 A,
YEFE &R 0.8 puL, ¥ ¥ 1.0 mL-min, ¥F £ O I
230 °C, 433t b 50 1, 82 7% TH i (9] 46 W6 B2 60 °C ,
¥ 2 min; UL 5 °C-min” F+iE 2 120 °C, £+ 2 min; )
2 °C+min" F+ & = 180 °C, £ #F 3 min; LA 8 °C *min’
TR % 240 °C , {4 4% 5 min; B4 10 °C -min” J} iR &
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<122 -

B UEAT BN 5 2243 M, P<0.05 %R 2 3 A it
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87.0% , % W 24~ F o AR R 15 B 8 A A g
W B R AT 45 5 3 A4 % BE 25 A6 S R 0 #5 R

s
/z\
Xf
i

fE o KAT 2 5 X B 25 48 & Fh 2 A 78 3 B 43 23 (6] A4
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B 1. 4h S 0 0k 1ok 11 AN 4R AE R 4, B 22 7 3l
B S-FE AN AT R L T D | LR -4 T O T
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B S-FH I 2 (HBE T A W L £ TR -4~ T s T T A
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— 5 LB AR PR 0 1 A2 AR B0, SR T SPSS 20.0
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K2 ATTHEMNBREERMTERBNEEREEBD T (3+s,n=3)

Table 2 Qualitative and quantitative analysis of volatile oil in Taihangju and its control varieties (x+s,7=3)

RI AT B 43450/ %
No. ty/min ({a=g7] CAS &
IEE %M KAT4§ UNEE ] INEE A 7 2 4%,
1 414  2-HETm® 116-53-0 844 861  0.15£0.02 - - -
2 5.88 =W 508-32-7 922 925 - - 0.03£0.00  0.05+0.00
3 5.97  a-HIG 2867-05-2 924 929  0.20+0.03 - 0.09+0.00  0.10+0.00
4 6.17  a-JEME 80-56-8 933 937  3.76£0.44  0.7240.02  0.54+0.01  0.75+0.01
5 6.56  HM 79-92-5 947 952 0.29+0.05  0.07+0.01  0.85+0.02  1.12+0.02
6 6.70  (Z)-2-Pili i 57266-86-1 952 958  0.10+0.01 - 0.04+0.00  0.04+0.00
7 7.22 k=R 3387-41-5 970 974 1.46£0.16  0.30+£0.01  0.29+0.01  0.41%0.02
8 732 B-IRME 127-91-3 974 979  1.40£021  0.36+0.01  0.63+0.01  0.70+0.02
9 7.48  2,3-% fil 585-25-1 979 984 - 0.03£0.00  0.04+0.00  0.05+0.01
10 7.56  6-H H-5-PE i -2- T 409-02-9 982 986 0.08+0.02  0.02+0.01  0.10+0.01  0.05+0.01
11 7.68  B-H KM 123-35-3 988 991  0.18+0.02  0.13£0.01  0.04+0.00  0.24+0.01
12 8.08  a-7KJT M 99-83-2 1003 1005 0.16£0.02  0.05+0.01  0.16£0.00  0.09+0.01
13 8.29 R TMHINE 2050-01-3 1010 1015 0.14+0.01 - 0.05+0.01  0.02+0.01
14 8.43  a-FAIHME 99-86-5 1015 1017  0.93£0.12  0.40£0.01  0.77+0.02  0.72+0.02
15 8.65 p-AribiE 99-87-6 1023 1025  2.16+022  1.96+0.08  1.11+0.02  1.02+0.02
16 8.80  FriEME 138-86-3 1028 1030  0.53£0.13  0.26+0.01 - -
17 8.90  HciliHE 470-82-6 1031 1032 7.11£0.55  6.66+0.10  7.69+0.42  7.77+0.30
18 9.19 IR 122-78-1 1043 1045  0.28+0.01  0.10+0.02  0.24£0.02  0.12+0.01
19 9.33 X -B-F Wi 3779-61-1 1 049 1049  0.06£0.00 - 0.01+0.00 -
20 9.66  y-FATMM 99-85-4 1059 1060  2.34+0.12  1.33+0.04  1.76£0.02  1.57+0.03
21 9.80 4-T & 546-79-2 1068 1070  0.08+0.00 - - -
22 10.07 ALY FEEE 60047-17-8 1074 1074  0.09+0.01 - 0.03£0.01  0.01£0.00
23 10.53 SRR 586-62-9 1089 1088  0.49+0.03  0.25£0.02  0.25:£0.22  0.29+0.01
24 1091 FFfEEE 78-70-6 1105 1099  3.68+0.52  2.17+0.06  1.00£0.01  0.60+0.01
25 10.97  2-HUHEET R -2-H BT R 2445-78-5 1106 1105 - - 0.15+0.00 -
26 111 - R 546-80-5 1110 1103 8.82+0.09 4.68+0.16  0.68+0.01  0.58+0.01
27 1120  ZRFHla 2442-10-6 1114 1111 - - 0.73+0.01  0.57+0.01
28 11.40  B-flAH R 471-15-8 1119 1114 3.98+0.30  2.14x0.06  0.28+0.02  0.15£0.01
29 11.52 iG-Sk Ao o -2 - 1 -8 29803-81-4 1124 1122 0.12+£0.00  0.03+0.01  0.07£0.00  0.03+0.00
30 11.65  a-JB ik Js 18 4501-58-0 1129 1125 0.15+0.02  0.06£0.01  0.08+0.01  0.03+0.01
31 11.78  4-Z W3E-1-F 53R 2 I 6090-09-1 1134 1137 0.11+0.01 - 0.01+0.00 -
32 11.93 i =t - 24 4 2 g e 1845-30-3 1138 1142 0.07+0.00  0.08+0.01  0.09£0.00  0.05+0.01
33 12.08 = -g-Hin T 7299-40-3 1144 1144  0.82+0.04  0.35+0.01 0.02£0.00  0.01+0.01
34 12.22 FE 76-22-2 1152 1145 6.35£0.37  10.6+0.27  19.62+0.49 16.54+0.52
35 12.58 S 124-76-5 1160 1157 0.02+£0.01  0.04£0.00  0.14£0.01  0.05+0.00
36 12.75 ik -Agme 55722-60-6 1165 1162 2.66+0.03  1.59+0.03  0.25£0.00  0.06+0.00
37 12.85  Jefin 507-70-0 1169 1167 3.56£0.12  5.35£0.09  6.38+0.09  3.68+0.02
38 13.19  4-Fa il ds B 20126-76-5 1182 1182 6.52+0.18  5.22+0.10  4.90£0.06  3.69+0.05
39 13.37 XA AEfz-8-B 1197-01-9 1188 1183 0.25+0.02  0.20+0.00  0.31£0.01  0.10+0.01
40 13.55  L-a-FA 7l 10482-56-1 1193 1190 3.49+0.08  2.79+0.02  3.05£0.03  1.99+0.01
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gik2
RI AHXT BT 4k 43450/ %
No. ty/min &Y CAS &
IHEE %M KAT4 UNEE ] YN U7 2 4k,

41 1371 Mg i ds 18486-69-6 1199 1193 037+0.02  0.21+0.01  0.16£0.01  0.06+0.01
42 1402 J -0 fof B 16721-39-4 1210 1208  0.12+0.00  0.05+0.01  0.08£0.00  0.04+0.01
43 1433 FHAE 99-48-9 1220 1219 0.04+0.05  0.20£0.01  0.38+0.02  0.17+0.01
44 14.44  B-IRFFIERE 432-25-7 1223 1220 0.03£0.03  0.02+0.00  0.09£0.01  0.02+0.01
45 14.58  REAEEE 106-25-2 1229 1228  0.22+0.01  0.09£0.00  0.06£0.00  0.03+0.00
46 14.66  Ji=C-Fr A B 1197-06-4 1231 1229 - - 0.06+0.00  0.02+0.01
47 15.04  FFHE 99-49-0 1244 1242 0.25£0.02  0.05£0.01  0.04+0.01  0.02+0.01
48 1535 ZBRI5Halig 115-95-7 1254 1257 1.73£0.13  1.42+0.03  0.56+0.02  0.38+0.01
49 15.56  cis-chrysanthenol acetate 67999-48-8 1262 1262 221+0.10  1.25+0.03  0.36+0.01  0.13+0.00
50 1583 T 112-05-0 1269 1273 - 0.06+0.00  0.56+0.01  0.18+0.00
51 16.34 LR e Wil 76-49-3 1287 1285  0.74+0.04  1.91+0.03  6.23£0.08  5.41+0.08
52 16.53  HHEEFMm 89-83-8 1294 1291 2.22+0.17  1.44+0.02  0.36+0.01  0.23+0.01
53 16.83  FHATMH 499-75-2 1303 1299  0.07+0.01  0.07+0.00  0.12+0.01  0.06+0.00
54 1733 ZR-4-F5 i s B AR 4821-04-9 1316 1301 0.01£0.00  0.14+0.01  0.21£0.01  0.27+0.01
55 17.40  5-Z TR Hn i g 93836-50-1 1318 1315 0.59+0.05  0.40£0.01  0.93x0.01  0.72+0.02
56 18.14  ZFa& AR 1205-42-1 1337 1336 - - 0.20£0.01  0.15+0.01
57 18.63  a-ZFRFATHER 80-26-2 1350 1350 6.37£0.13  5.80£0.04  6.73£0.07  6.23£0.06
58 18.90 T &M 97-53-0 1357 1357  0.05+0.01 - 0.07£0.01  0.02+0.01
59 19.15  ZTRFEAERR 141-12-8 1364 1364  0.20+0.03 0.06£0.00  0.23£0.01  0.17+0.01
60 19.29 %W 334-48-5 1367 1373 - 0.91£0.09  0.31+0.03  0.34+0.02
61 19.71 L 3856-25-5 1378 1376 - 0.07£0.02  0.23+0.01  0.24+0.01
62 19.92 &M R 105-87-3 1384 1382 0.50+0.05 0.21+0.01  0.08£0.01  0.03+0.00
63 20.18  (-)-isocomene 65372-78-3 1390 1386 - 2.96+0.02  1.11+0.02  1.13+0.01
64 20.8 HET & 93-15-2 1405 1402  0.01x0.00  0.11£0.00  0.39+0.01  0.24+0.01
65 2085  RTHEM 118-65-0 1410 1 406 - 0.11£0.01  0.33+0.01  0.33+0.01
66 21.07  (=)-a-r Z M 489-40-7 1412 1409 - - 0.07£0.00  0.07+0.01
67 2129 I -a-F R 18252-46-5 1417 1415 0.25+0.03  1.51+0.01  0.84+£0.02  0.87+0.02
68 2151 ATk 87-44-5 1422 1419 0.38+0.09  0.32+0.01  0.90£0.02  1.10+0.02
69 21.97  F MG 470-40-6 1433 1429 - 0.24+0.01 0.11£0.01  0.10+0.01
70 2248  JE-B-4 B W 28973-97-9 1 444 1444  0.10+£0.01 - - -
71 2281  KMEFEMHED 317819-80-0 1451 1448 - 0.04£0.00  0.32£0.01  0.3420.00
72 2296  HEEE 6753-98-6 1455 1454  0.14£0.01  0.17£0.00  0.68+0.02  0.77+0.02
73 23.07  (E)-B-% B Wi 18794-84-8 1457 1457  0.18+0.02  0.17+0.01 0.15£0.01  0.19+0.01
74 23.26 25246-27-9 1462 1461 - 0.03£0.01  0.10£0.01  0.08+0.00
75 23.84  (4)-y-H 2 22567-17-5 1474 1473 - 0.18+0.00  0.64+0.02  0.69+0.04
76 23.94  B-1EAAH 18431-82-8 1476 1476 0.52+0.02  0.19+0.01  0.10£0.01  0.10+0.02
77 2411 S-FH 254 N/A 1480 1480  0.92+0.03  0.39£0.01  0.04£0.01  0.02+0.00
78 2425 a-FHEM 644-30-4 1483 1483 1.36£0.06  1.53£0.02  0.74+0.02  0.63+0.02
79 24.44  B-BERNG 17066-67-0 1488 1486  0.09+0.01  0.06+0.01  0.18+0.01  0.17£0.00
80 24.64  y-ERREARLAG 6980-46-7 1492 1496  0.05£0.00  0.25+0.01  0.75£0.02  0.91+0.01
81 24.86  a-SEMME 473-13-2 1497 1494  0.06:0.01  0.07+0.01  0.14£0.01  0.18+0.01
82 25.07 a2 10208-80-7 1502 1499 - 0.23£0.01  0.54£0.02  0.67+0.02
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&gR2
RI AHXT BT 4k 43450/ %
No. ty/min &Y CAS &
IHEE %M KAT4 UNEE ] YN 7 2 4k,
83 25.46  B-AEHZ 2 )G 495-61-4 1509 1509 - 0.02+0.00  0.18+0.01  0.18+0.01
84 25.67  y-FEARHE 39029-41-9 1511 1513 - 0.08£0.00  0.20+0.01  0.27+0.01
85 25.82  isolongifolan-8-ol 1139-08-8 1517 1523 - 0.55+0.01  0.70£0.02  0.73+0.01
86 26.15  S-FhAN M 483-76-1 1525 1524  0.10£0.01  2.16+0.13  3.41£0.04  4.60+0.03
87 26.54  o-BETE MM 17699-14-8 1532 1532 - 0.06£0.00  0.32+0.02  0.36+0.03
88 27.03  o-F1EF M 21391-99-1 1542 1542 - 0.37£0.02  0.46+0.01  0.45+0.01
89 2717  4,5,9,10-dehydroisolongifolene 156747-45-4 1545 1 544 - 0.31£0.01  0.35£0.02  0.34+0.01
90 2735 MiEE 639-99-6 1549 1549  0.10£0.00  0.05+0.01 0.24£0.01  0.29+0.01
91 27.49  diepicedrene-1-oxide N/A 1552 1551 0.27+0.02  0.09+0.01  0.06£0.01  0.02+0.01
92 28.05  FEAERUEE 7212-44-4 1564 1564  0.04+0.01 - - -
93 28.18 MW\ L m 577-27-5 1566 1565 - 0.06£0.01  0.14£0.01  0.21+0.01
94 28.69 A 6750-60-3 1577 1576  0.06+0.01  0.13+0.00  0.07£0.00  0.11+0.01
95 28.81 (=) -y H 77171-55-2 1579 1577  0.14£0.00  0.40+0.01  0.22+0.01  0.31%0.00
96 2895 T HRMEAY 1139-30-6 1583 1581 0.96+0.09  1.13£0.03  0.95+0.00  1.12+0.02
97 2931  HAEA T 2B 552-02-3 1590 1591 - 0.09+0.01 0.22+0.01  0.36+0.01
98 29.46 i far i 89-80-5 1593 1595  0.01£0.01  0.16+0.01  0.19£0.01  0.16+0.03
99 2991  F M 30557-76-7 1 602 1 605 - - 0.12£0.01  0.17+0.01
100 30.19 MR T 19888-34-7 1609 1606  0.02+£0.00  0.08+0.00  0.13£0.10  0.45+0.01
101 31.2 & TE Y h 0 19912-67-5 1627 1627  0.34+0.21  0.67£0.04  0.61£0.01  1.01+0.02
102 3134 -t 1209-71-8 1630 1631  2.84+025  1.74+0.02  0.08£0.01  0.08+0.00
103 31.66 AR 23811-08-7 1638 1635  0.33+0.01  0.03+0.01  0.03£0.00  0.05+0.00
104 3182 T-HKZ{MEE 19912-62-0 1 642 1642 - 0.40+0.11  0.67+0.03  1.33+0.01
105 32.04  S-PEVE B 36564-42-8 1 645 1645  0.10£0.01  0.03+0.01  0.09£0.01  0.25+0.01
106 32.19  B-HEnEE 473-15-4 1648 1 649 1.38£0.16  0.55£0.03  0.11+0.01  0.25+0.01
107 3242 o-VETE B 481-34-5 1653 1653  0.91+0.05 0.67+0.03  0.52+0.03  1.08+0.02
108 3275 ML N/A 1 660 1675 - 0.040.01 0.11+0.01  0.38+0.01
109 33.24  FHREMEELY 2 85710-39-0 1 669 1678  0.02+0.02 - 0.05+0.01  0.09£0.00
110 33.89 -4 VEZhREE 515-69-5 1683 1684  0.23+0.01  0.94+0.04  0.90£0.03  2.19+0.03
111 3412 - -1k e R 3790-71-4 1687 1697  0.06£0.01  0.04£0.01  0.07£0.02  0.15+0.03
112 3474 2-FFikefi 2345-28-0 1699 1698 - 0.05+0.02  0.12£0.02  0.29+0.01
113 3596 =AM 529-05-5 1724 1725  0.07+0.01  1.73£0.05  1.61£0.04  4.64+0.08
114 37.13 IR 108944-67-8 1748 1762 - - 0.06+0.01  0.13=0.01
115 38.15  dehydrochamazulene 321732-25-6 1769 1785 - - 0.05£0.01  0.18+0.01
116 41.88  fHEA 502-69-2 1845 1844  0.09+0.01  0.43+0.03  0.27£0.02  0.45+0.02
117 4752 FEAER 57-10-3 1965 1968  0.03x0.01  0.23x0.03  0.16£0.02  0.61%0.10

e — AR H SO TR ORI B N/AL TG CAS 5 B R & 51l CAS 5
sl [7] R, A DUHCRE B R R R i AT e v xfE e &
X485 S HEAT DA, AT B R A R RE

8-k A I B9 AR T 5 Bk AR R AT 48 R B i A Y A A

HRORR X o R o
4 itig

GC-MS J&: 73 Hr v 24 4 S il ) 1 05 i Ll
P2 I M A A 2 [ I 5 A R v [R) 4 S A A
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