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Characteristics Analysis for Volatile Compounds of 18 Heat-Clearing Herbs
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[ Abstract ] Objective: Headspace-solid phase microextraction-gas chromatography-mass spectrometry
(HS-SPME-GC-MS) was used to analyze the characteristic volatile compounds from 18 heat-clearing herbs.
Method: HS-SPME was used to extract the volatile components from different heat-clearing herbs, and the
chemical compositions were analyzed by GC-MS. The GC was performed at the injector temperature of 250 C , the
high-purity helium was used as the carrier gas at a constant column flow of 1.0 mL « min "' with no split sampling.
The solvent delay time was 3 min. Mass spectrum conditions included electron bombardment ion source, electron
bombardment energy of 70 eV, ion source temperature of 230 °C, quadrupoles temperature of 150 °C, and
scanning range of m/z 29-370. The volatile components were confirmed according to NIST2013 database, and the
relative content percentage of each component was calculated by peak area normalization method. PCA was used to
detect clustering and discuss the characteristics of volatile compounds of 18 heat-clearing herbs. Result: A total of
328 volatile compounds were detected in 18 heat-clearing herbs, including alkanes, unsaturated hydrocarbon,
alcohols, aldehyde, ketones, esters, furan and other unknown compounds. The number and relative content of
volatile components in different heat-clearing herbs varied dramatically. Several important characteristic volatile

compounds, such as [-camphor, torreyol, caryophyllene oxide, globulol and 2, 4-cycloheptadien-1-one, 2, 6,
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6-trimethyl, were detected in the 18 heat-clearing herbs by principal component analysis. Conclusion: Heat-

clearing herbs contains rich volatile components, which are the main contributors to the formation of unique aroma

of herbs, as well as the main active substances.
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Table 1 Information of 18 heat-clearing herbs

e
2yl No. A K ; 5
Bl s HLT %% 7 5
WG KZ 1 EE Anemarrhenae Rhizoma Ji[]t 20170801
2 T Gardeniae Fructus YLV 170331
3 EAEH Prunellae Spica - 2017091
4 PeBJF Cassiae Semen PN 20170803
WEIERNEZE 5 6T Phellodendri HM 180519
Amurensis Cortex
6 W Sophorae N5d 160607
Flavescentis Radix
WPVREELS 7 &MAE Lonicerae W 18030201
Japonicae Flos
8 AKWHE  Oroxyli Semen VLI 17102301
9 J/ANYL  Taraxaci Herba b 170709371
10 W¥3546 Chrysanthemi VLI 20160601
Indici Flos

EGEUMZS 11 Z4#b#%  Rehmanniae Radix VRS 180101

12 %% Scrophulariae Radix WL 170701991

13 45+ Moutan Cortex g 180307161

14 FRAj Paeoniae Radix Rubra 5277 160613

WM 15 i Artemisiae WL 1607001

Annuae Herba

16 3@ Lycii Cortex B 20180101

17 Hik Cynanchi Atrati KR 17042
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18 4%E#HA  Stellariae Radix Hift 160426
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Table 2 Volatile compounds and their relative contents ( >5% ) detected in 18 heat-clearing herbs
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Fig.1 Total ion chromatograms of volatile components in 4 heat-

clearing and fire-purging herbs by GC-MS
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clearing and damp-drying herbs by GC-MS
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Fig.3 Total ion chromatograms of volatile components in 4 heat-

clearing and detoxicating herbs by GC-MS
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Fig. 5 Total ion chromatograms of volatile components in 4

deficient heat clearing herbs by GC-MS
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Fig.6 Classes and contents of volatile compounds detected in 18

heat-clearing herbs

Sy RRXS B o3 B AT PCA 20 #5081 E iy V56 2
T 22 TR R )k 42.96% Fi1 41.73% , B
T ZETHRRIEF] 84.69% , et CRITAMZE R, L
F 3,7, 18 Fhil Hrh 25 AR 46 % K M B0 AR X
JoT A3 BT LA A Sl 4 288 b T B 0 24 R I AR
BE B RAEAE — B, AN B s AL 7E — i, iE— 2
I 1 b 25 b1 48 e M 22 S e k. A, i i
SBURH 0 J51 8 0 B8 > 5% W9 50 Fhosi oy 6 AT T LR )
B, 5 1 E 000 T 22 DTk R 42.96% , Hoh 1H-3a,
7 H LB NE(-3,6,8, 8- FT 3L -6-19 & 3E-, (3R,
3aS,6S,7R,8aS)-,1-& —+—#meke, ke, 1-—+
SN2 ,6,10-= 1 DU A 5T R $5e K, X6 I )RR AR
A] 49 0.323,0.323,0.317,0. 312 1 0. 306 ;45
2 EMA N ETERERN 41.73% , W HEE, TN ke,
1H-3a,7-F F £ 88, )\ A-3,6,8, 8- H JL-6-75 %
¥:-,(3R,3aS,6S,7R,8aS) -Fl 1-5 = — i & o7 ik
e R % R B ARF AR ) & 43 5] A 0.220,0. 218,0. 214
F10.206;%3 3 F RS I 22 TTmk R N 15.31% (L5
SRR AN 2 ,4-  H AR 2B 1Y BT kR S5 K, X 1Y
FRAE ) £ 4 0. 214 1 0. 205 ;3 4> F a3 J7 22 R DT
Hik Rk %) 100. 00% , 56 %8 S B SRR 0L, WL 3% 3,4

R3I ERSSTHEIEE
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Table 4 Eigenvectors of principal component analysis

15y 15y
PCl PC2 PC3 PCl PC2 PC3

1 0.306 -0.151 0.005 || 26 -0.070 0.080 0.214
2 -0.048 -0.075 0.187 || 27 -0.065 0.080 0.200
3 -0.030 -0.023 0.116 || 28 —-0.038 0.047 0.095
4 0.317 0.218 -0.024 || 29 -0.016 0.033 0.039
5 0.134 -0.162 0.173 || 30 -0.041 0.003 0.067
6 0.264 -0.089 0.003 || 31 0.149 -0.307 -0.001
7 0.022 -0.134 0.094 || 32 0.269 -0.234 0.024
8§ -0.025 -0.025 0.116 || 33 -0.048 0.074 -0.211
9 0.016 -0.056 0.051 || 34 -0.049 0.034 0. 026
10 -0.007 0.005 -0.005 || 35 -0.031 0.027 0.019
11 0.312 0.122 -0.008 || 36 -0.034 -0.006 -0.012
12 -0.048 0.077 -0.216 || 37 -0.059 -0.030 -0.319
13 0.118 -0.372 -0.003 || 38 0.036 -0. 151 0.028
14 -0.029 -0.007 -0.004 || 39 -0.044 0.042 0.012
15 0.184 0.061 -0.033 || 40 -0.015 0.012 0. 009
16 0.288 0.220 -0.090 || 41 -0.069 0.079 0.210
17 -0.040 0.039 0.017 || 42 -0.049 0.034 0. 026
18 -0.065 -0.032 -0.344 || 43 0.042 -0.010 0.102
19 -0.044 0.043 0.015 || 44 0.323 0.214 -0.032
20 -0.018 0.029 0.037 || 45 0.127 -0.380 -0.007
21 -0.015 -0.023 0.026 || 46 -0.062 -0.033 -0.382
22 -0.015 -0.033 -0.063 || 47 0.111 -0.336 0.021
23 -0.067 0.083 0.205 || 48 0.323 0.206 -0.025
24 -0.077 0.057 -0.351 || 49 0.296 0.199 -0.030

25 -0.070 0.054 0.020 || 50 -0.003 -0.204 -0.310
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