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GC-MS Analysis of Constituents of Volatile Oil in Different Parts of
Vitex negundo var. heterophylla

WEI Jing, TANG Lijie, LOU Xiaoyue, HOU Tingting, CHU Yuru, LIU Yan, LIU Bingbing, WANG Ning,
QIAN Huiqin "

(School of Pharmacy, Sanquan College of Xinxiang Medical University, Xinxiang 453000, China)

Abstract: Objective: The study aimed to compare the variance of constituents of volatile oil in the stems, leaves and
flowers of Vitex negundo var. heterophylla (VNH). Methods: The volatile oil in the stems, leaves and flowers of VNH were
extracted by hydrodistillation, respectively, and their constituents were analyzed and identified by GC-MS, and the
differences in their chemical compositions were analyzed by principal component analysis (PCA) and cluster analysis.
Results: Total of 83 volatile components were identified from different parts of the VNH, including olefins, alcohols,
ketones, esters, etc. 14, 58 and 55 volatile components were detected from the stems, leaves, and flowers, accounting for
59.91%, 98.32% and 95.83% of the total volatile oils in each part, respectively. Only 8 volatile components were shared by
three parts, whereas 4, 22 and 21 volatile components were unique to the stems, leaves and flowers, respectively. The
differential components of the volatile oils from different parts of VNH were obtained by PCA, in which the signature
volatile components in the stem were 2,4-bis (1,1-dimethylethyl)-phenol, 14-methyl-pentadecanoic acid, methyl ester,
heneicosane, etc, and the trademark volatile components in the leaves were f-terpinene, elemol, caryophyllene oxide, etc,
whereas the hallmark volatile components in the flowers were formed by sabenene, 2,3-dihydro-3-[2-aminoethyl]-5-
methoxy-1,3- dimethyl-indole-2-one, citenamide, etc. As revealed by the results of the cluster analysis, the stems of VNH
were clustered with the flowers and then with the leaves. Conclusion: The composition of the volatile oil in the stems,
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leaves and flowers of of VNH had certain variability, which would provide a scientific basis for the further medicinal or

industrial exploitation of different parts of VNH.

Key words: Vitex negundo var. heterophylla; volatile oil; gas chromatography-mass spectrometry (GC-MS); principal

component analysis; cluster analysis
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Table 1 Volatile components from different parts of VNH

AR 3 it (%)
Fhzk 5 a4 R S
ES it 1k
1 a-JRN 136.125 - 452 0.91
2 sl 136.125 - - 2.57
3 BANIH 136.125 - 8.20 -
4 y- BT 136.125 - 1.25 0.20
5 SRR 136.125 - 0.53 0.18
6 2,6-HI 32 4,65 =05 136.125 - 0.20 -
7 y-Pyronene 136.125 1.96 0.70 0.65
8 o-Pyronene 136.125 - 2.79 2.9
9 A-E i 136.125 - 2.10 0.65
10 PR 204.188 - 1.80 1.43
11 BTN 204.188 19.12 17.98 16.61
12 B-E B W 204.188 8.77 8.44 5.73
13 R 204.188 - 1.87 1.64
14 A 204.188 - 1.16 0.78
15 oM TR 204.188 - 1.64 0.87
16 KRFFHRD 204.188 - - 0.57
o 17 ] 204.188 - - 0.31
18 KA B 204.188 - 1.75 1.85
19 S-HERNF 204.188 - 0.46 0.33
20 AR 22 BTl 204.188 - - 1.56
21 BT M 204.188 - 0.37 -
22 3,7(11) ARt 4 204.188 1.11 0.75 0.65
23 6,6- M K Peki-2,4- 9% 124.125 - 0.18 0.45
24 Guaia-3,9-diene 204.188 - 0.43 -
25 S-HRIASE 204.188 - - 0.60
26 HEEIRA 272.25 - 0.19 -
27 2,2,4,8-PY F L = 3R[5.3.1.0(4,11) ] +—Hk /s 204.188 4.19 2.07 7.10
28 4(14),11 -Fert — I 204.188 - 0.75 -
29 P-HRA 204.188 - 0.25 0.96
30 4o - 1 2 (2- FP B 1- R TR 3 ) - 1- 20 - B B 204.188 - 0.26 -
31 6,10- 1 3-3-(1-FH 2L 2, 56) - 1- 3838 0 206.203 - - 0.33
32 L1-ZH 52,430 (1-F L 2 ) - O e 192.188 - 0.16 -
33 1,3-dimethyl-2-( 1-methylethylidene )-Cyclopentane 138.141 - - 0.23
34 Akl 410.391 - 0.05 -
35 6,10,14- = F -2 e 268.277 - - 0.34
36 S-FRILET 4 206.167 4.67 3.09 10.27
37 7-FH-2,5, 8- 0k =R 191.022 1.65 1.48 -
38 2,3- (-3 [2- FE £ FK -5 AR 31,3 - B -2 - i 234.137 - - 3.97
39 45 (1T M-2-3E ) -5-(2-F E-2- P M 5 ) -2- 1k M 206.131 - 0.38 -
. 40 1,3,3-trimethyl-2-( 1-methylbut-1-en-3-on-1-yl)-1-Cyclohexene 206.167 - 1.48 2.26
L 41 1,3- U REBREE -2, 4- 192.065 - 1.02 -
42 3,3- T BE2-[(1E)-3-FR2E-1,3- T R 130 S 178.136 - - 1.50
43 4,6-§5 —J75-3-T 270.162 - 1.05 1.21
44 118-33 MM — R 302.188 - - 1.58
45 755 5 1-Efi R 148.052 - 0.25 -
46 (4S,5R)-5-Methylspiro[3.5]nonan-1-one 152.12 - 0.46 1.87
47 FEEAR i 154.136 - 6.91 1.71
48 iy 154.136 - 0.48 0.59
» 49 BT 154.136 - 0.17 -
[i52S T
50 a-FATHBE 154.136 - 0.93 0.38
51 P TS -4 154.136 - 2.53 0.99
52 [iE2eZ b ¥y 154.136 - 0.10 -
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Hk1
AHXSE 535 1 (%)
Ak P A=t/ E2 i -
E nt bia
53 A 154.136 - - 0.07
54 A 222.198 - 2.01 -
55 AL A 222.198 - - 0.97
56 R 220.183 - 1.7 1.55
57 SRAEH T 20 222.198 - - 0.32
58 E E¥N 222.198 2.03 1.99 1.45
59 - 222.198 52 3.15 3.94
60 B2 222.198 - - 1.75
61 il 296.308 - 0.92 -
62 2-FHE-2-(4-FH -3 1M 556 ) - I R e Y 168.151 - - 0.28
- 63 14-H A FE R H iR 270.256 0.67 - -
64 A2 W, 3, 5- I ILARIZE 2 g 374.115 - 0.86 -
. 65 fKentg 220.183 - 0.37 -
[ .
66 3-FCAE-2-H - 152.12 - 0.23 -
Bk 67 éHﬂfT%‘@i’ai 208.11 - 0.64 1.47
68 THAIRE 290.261 - 0.39 0.36
69 T A 220.183 - 1.12 -
Ak 70 Mi-Z-0-£T 35 235 IR 2 AL ) 220.183 - - 0.44
71 AR - (1) 220.183 - 0.10 -
72 Dehydroabietan 270.235 - 0.74 0.92
Ltk _
73 E 296.344 3.45 - -
74 1,2,3- = 52 - 1- R 1R 154.099 - 0.10 0.08
75 2,4-ZRUT B 206.167 1.81 - -
76 N-(2-48f%-1,3- AR I BRmk-5-38) 2Tkl 191.069 2.75 - -
77 4-amino-6,7-dimethyl-1H-Pyrrolo[3,4-c]pyridine-1,3,(2H )-dione 204.188 2.53 1.94 -
i 78 TR B 235.1 - - 3.30
79 5-H L2 T LR Y 148.089 - 0.77 1.01
30 N-(Chroman-7-yl)acetamide 191.095 - - 0.27
81 1-t-Butyl-4-(adamantyl-1)benzene 268.219 - - 0.64
82 6-Methyl-6,7-dihydro-9H-5-0xa-9-azabenzocyclohepten-8-one 177.079 - - 0.28
83 5-R-1- P B | -2 SR iR 252.974 - 0.12 -
T AR R RN AR U
2 TNGRANIRIRBOLA AR K o3 1 2 i B B
Table 2 Various volatile components and quantities in different part of VN
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