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Analysis of chemical composition characteristics of volatile oil in
Schizonepetae Herba and Schizonepetae Spica based on GC-MS
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Abstract : Schizonepetae Herba and Schizonepetae Spica were analyzed to provide a basis for its quality evaluation and clini-
cal application. In this study, Schizonepetae Herba and Schizonepetae Spica were collected from different sources on the mar-
ket. First, the total volatile oil of the samples was extracted by steam distillation, and the volatile oil composition and content
in Schizonepetae Herba and Schizonepetae Spica samples were determined by GC-MS; Second, principal component analysis
and cluster analysis were used on the relative content of the common components of the volatile oil in Schizonepetae Herba
and Schizonepetae Spica by the SIMCA14. 1 software. Finally, OPLS-DA combined with i-test were used to test and screen
differential metabolic markers of volatile oil in Schizonepetae Herba and Schizonepetae Spica. The result shows that the total
content of volatile oil in Schizonepetae Herba is generally lower than Schizonepetae Spica,and it is extremely significant that
the content of volatile oil in Schizonepetae Herba and Schizonepetae Spica is different. Moreover, the kind of volatile oil in
Schizonepetae Herba is more than that in Schizonepetae Spica. Schizonepetae Herba and Schizonepetae Spica are differences

in composition characteristics,and they are grouped into one category ,respectively. The OPLS-DA results combined with t-test
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indicates that there are 10 kinds of main metabolic markers including menthone ,isopulegone ,8-caryophyllene , limonene , 3-pi-

nene , pulegone , carvol , cis-p-2 ,8-menthol , 1 -octene-3-ol and 4-isopropenyl toluene that cause the difference between the two

pieces of decoction. Therefore ,there are differences in the chemical quality characteristics of the volatile oils of Schizonepetae

Herba and Schizonepetae Spica,and the correlation between the difference and its clinical efficacy remains to be further stud-

ied.
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Table 1  Sources and batch numbers of Schizonepetae Herba and Schizonepetae Spica samples
ETRE Fe A Gy A AL
No. Source Batch No. No. Source Batch No.
J1 7t Hebei 190218 S1 {4t Hebei 20180901
2 71t Hebei 20180902273 S2 [t Hebei 20170804
13 4t Hebei 180101 S3 7t Hebei 318181201
J4 It Hebei 181001 sS4 YL95 Jiangsu 18062104
5 It Hebei 316190201 S5 VI3 Jiangsu 180515002
J6 1T.95 Jiangsu 180615 S6 WHiT. Zhejiang -
7 L Anhui 180601 S7 AR Henan 180101
8 7B Henan 180301 QF S8 75 Henan 180901 QF
9 {5 Henan 180101 9 T[4 Henan -
J10 T Henan - S10 {15 Henan -

TEJ1 ~J10 2 10 HHRSFAE S ST ~ S10 Sy HHUIFFRERESS , T IR

Note ; J1-J10 are 10 batches of Schizonepetae Herba;S1-S10 are 10 batches of Schizonepetae Spica,the same below.
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Fig. 1  Volatile oil content of Schizonepetae Herba and Schizonepetae Spica samples
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Fig.2 Total ion current diagram of Schizonepetae Herba J9 samples (A) and Schizonepetae Spica S7 samples (B)
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Table 2 The common ingredients of volatile oil in 10 batches of Schizonepetae Herba

T i T2y A%} 2 Relative content( % )

No. (min) Chemical composition nooR B M B 6 W B IO
1 4.83 1-3747%-3- 1-Octene-3-one 0.16 0.2 0.05 0.01 0.11 0.06 0.07 0.03 0.07 0.05
2 4.94 1347532 1-Octene-3-ol 0.28 0.28 0.38 0.43 0.11 0.61 0.27 0.54 0.45 0.37
3 5.07 3-3ffi 3-Octanone 0.03 0.04 0.06 0.04 0.03 0.06 0.04 0.04 0.05 0.08
4 5.21 B-TE 4% B-Pinene 0.04 0.06 0.06 0.04 0.04 0.07 0.07 0.05 0.04 0.07
5 6.59 FPBER Limonene 0.49 0.61 0.52 0.45 0.38 0.74 0.76 0.34 0.56 0.58
6 9.65 4-SFE 47 FE 2 4-Isopropenyltoluene 0.05 0.06 0.06 0.07 0.04 0.06 0.08 0.04 0.05 0.10
7 10.99 LFRSEHTE Octenyl acetate 0.05 0.06 0.05 0.05 0.03 0.10 0.04 0.05 0.09 0.05
8 11.37 Ji-p-2 ,8-T4eF 4L cis-p-2 ,8-Menthol 0.49 0.46 0.35 0.29 0.36 0.54 0.47 0.38 0.65 0.46
9 12.18 IR Carvol 0.42 0.39 0.31 0.25 0.32 0.49 0.44 0.33 0.59 0.40
10 13.24 WEFTER Menthone 30.54 36.02 45.83 33.29 35.19 33.10 19.90 32.20 33.34 27.48
11 13.58 AT Tsopulegone 3.19 3.34 4.05 1.83 3.9 2.16 1.89 2.03 2.41 1.87
12 13.96 22 WA Levomenthol 0.37 0.35 0.67 0.18 0.46 0.12 0.37 0.12 0.12 0.09
13 14.19 7T HR Carvone 0.77 0.77 0.57 0.36 0.84 0.54 0.55 0.41 0.73 0.66
14 14. 41 L Menthol 1.02 1.01 1.60 0.25 1.12 0.24 0.13 0.38 0.38 0.31
15 15.28 L-a-#AMEE L-a-Terpineol 0.09 0.08 0.11 0.05 0.07 0.06 0.11 0.09 0.08 0.07
16 15.5 SEEI TR Tsopulegol 0.63 0.59 0.55 0.23 0.55 0.39 0.35 0.34 0.45 0.40
17 15.91 HERFIEI Mentholfuran 0.31 0.27 0.25 0.12 0.19 0.16 0.21 0.17 0.27 0.18
18 16.25 R Cyclohexanone 0.25 0.21 0.06 0.07 0.11 0.11 0.21 0.05 0.22 0.09
19 16.5 7 Anethole 0.34 0.31 0.33 0.06 0.26 0.07 0.05 0.20 0.12 0.10
20 17.49 BRI Pulegone 54.79 50.13 38.83 59.84 52.45 56.04 69.87 58.58 53.94 63.06
21 18.09 HIHLAR Piperonone 0.63 0.69 0.89 0.22 0.34 0.24 0.26 0.23 0.48 0.26
22 20.09 ZLIRFE N Carvylacetate 0.07 0.06 0.05 0.05 0.04 0.09 0.06 0.07 0.11 0.05
23 21.99 L ¥EEL KR Verbenone 1.97 1.68 1.48 1.07 1.35 1.48 1.56 1.64 1.68 1.47
24 25.52 B-£i 74 B-Caryophyllene 0.53 0.43 0.53 0.32 0.26 0.79 0.41 0.41 0.80 0.43
25 27.33 HEEL Humulene 0.05 0.03 0.05 0.02 0.02 0.08 0.05 0.03 0.08 0.04
26 28.67 y-KAME y-Cadinene 0.23 0.15 0.24 0.11 0.08 0.44 0.23 0.16 0.48 0.13
27 31.53 Tk 84 Caryophylleneoxide 0.48 0.56 0.28 0.11 0.46 0.18 0.21 0.17 0.33 0.26

x3 FFBRREZBEEHS
Table 3 The common components of essential oil in the Schizonepetae Spica

s . M2 AEXTEr  Relative content( % )

No. (min) Chemical composition SI 2 s34 S5 s ST S8 S99 SI0
1 4,95 134753 1-Octene-3-ol 0.24 0.14 0.13 0.30 0.24 0.20 0.28 0.15 0.14 0.22
2 5.07 3-3¢ffi 3-Octanone 0.10 0.03 0.03 0.27 0.11 0.03 0.06 0.03 0.02 0.03
3 5.21 B-TE 4% B-Pinene 0.15 0.17 0.25 0.06 0.10 0.26 0.18 0.25 0.20 0.27
4 6.6 PR Limonene 2.41 2.28 3.05 2.45 1.83 3.00 2.81 2.90 2.51 3.14
5 9.65 4-SF- 47 3L F 2 4-Tsopropenyl toluene 0.08 0.09 0.12 0.04 0.06 0.12 0.08 0.12 0.10 0.12

6 10.99 LR JTR Octenyl Acetate 0.11 0.06 0.06 0.14 0.10 0.07 0.08 0.06 0.06 0.07
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Zi3k 3

3= Iy b2 R4 AAXT & i Relative content( % )
No. (min) Chemical composition SI 2 3 s4 85 86 ST S8 9 S0
7 11.38 J5i-p-2 , 8 -HifeF —H7 W cis-p-2 ,8-Menthol 0.8 0.66 0.57 1.04 0.9 0.55 0.74 0.58 0.57 0.57
8 12.2 R Carvol 0.77 0.67 0.55 0.90 0.82 0.52 0.69 0.56 0.54 0.54
9 13.28 i Menthone 25.85 3.00 2.46 15.59 8.84 6.60 15.51 3.06 4.17 6.27
10 13.6 SRR Isopulegone 1.99 0.29 0.20 2.68 0.34 0.53 1.19 - 0.31 0.56
11 14.19 7 721 Carvone 0.84 0.61 0.50 1.24 1.35 0.50 0.86 0.61 0.55 0.49
12 15.53 SHI A Tsopulegol 0.55 0.39 0.34 0.80 0.56 0.31 0.53 0.30 0.29 0.26
13 15.92 HEATENE Menthol furan 0.47 0.16 0.09 1.04 0.79 0.15 0.29 0.15 0.10 0.16
14 16.45 7 M Anethole 0.13 0.06 0.06 0.51 0.15 0.06 0.13 0.06 0.06 0.06
15 16.84 (18)-FFmE (15)-Carvol 0.27 0.27 0.14 0.50 0.28 0.16 0.12 0.16 0.14 0.19
16 17.59 HAMEATER Pulegone 60.56 87.39 88.64 64.38 77.08 84.01 70.24 87.56 86.65 83.64
17 18.04 BAMR Piperonone 0.16 0.10 0.08 0.64 0.2 0.03 0.24 0.07 0.11 0.04
18 19.81 AR CLEE Hexyl salicylate 0.30 0.14 0.08 0.42 0.46 0.10 0.15 0.13 0.10 0.13
19 20.09 LIRTE TN Carvyl acetate 0.08 0.06 0.05 0.09 0.08 0.06 0.10 0.06 0.06 0.06
20 22 LHEE IR Verbenone 1.41 1.59 1.30 1.63 1.67 1.26 1.52 1.61 1.64 1.45
21 22.43 JRZSEER Citrinone 0.12 0.07 0.01 0.16 0.25 0.01 0.29 0.02 -  0.01
22 25.52 B-Fi¥1#& B-Caryophyllene 0.17 0.19 0.33 0.04 0.05 0.38 0.24 0.32 0.44 0.43
23 28.67 y-FEAR y-Cadinene 0.07 0.03 0.18 0.09 0.05 0.23 0.06 0.16 0.28 0.26
24 31.53 FATIE Y Caryophyllene oxide 0.40 0.19 0.06 0.32 0.36 0.07 0.73 0.07 0.09 0.10

TE -7 FRORFE LA B e (BT A R B i

Note ;" -" means there is no chromatographic peak in the sample at this retention time.
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Fig. 3 The content of main components of Schizonepetae Herba and Schizonepetae Spica
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Table 4  Screening and comparison of different components of volatile oil in Schizonepetae Herba and Schizonepetae Spica

FIIF vs FIIFHE FIF vs T HE
Schizonepetae Herba Schizonepetae Herba vs
=Ry =)

ﬁﬁﬁiﬁ vs Schizonepetae spica éﬁjﬁ‘ﬁ Schizonepetae spica

Difference e Difference P

component o LA component o b LEAR

VIP P Content VIP P Content
comparison comparison
Fi#E% Limonene 1.71829  0.000 0* ** < SHHEATR Isopulegone  1.313 96 0.0024** >
ii-p-2 ,8-7 )
WEATHF Menthone 1.54322 0.0002°"* > Witp2 BTGy 50495 000937 ¢ <
cis-p-2 ,8-Menthol

B-IE4 B-Pinene 1.44324  0.0001" "~ < 1-27475-3-B% 1-Octene-3-ol 1.086 15 0.0139* >
AT Pulegone 1.413 21 0.0012"" < B-G 1) B-Caryophyllene 1.08529 0.0003*"* >
F W Carvol 1.342 71 0.0030" " < 4-5 T E R 1.049 33 0.0120" <

4-Isopropenyl toluene

H:P <0.05;""P <0.01;"*"P < 0.001,

TS SR A — S R, T HASFRYOW B3R SRTRE PRI R 45 R o0 TR AR A 1) 22 5, AR
FFhzE b RO e R WRIE AR LRI IR AR R BT 4, kAR 2015 i
RS E R > oh > 255 O T BRI A O 2 L) Hh g A i R ik Gl U 2204 ), 254
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