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Analysis of volatile components of essential oil in Zanthoxylum armatum DC.

cultivars
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Abstract: Green pepper (Zanthoxylum armatum) industry has developed rapidly in southern China in recent years,
but the basic research related to the quality is relatively backward. In this study, the essential oils of eight Z. armatum cul-
tivars were extracted by hydrodistillation (HD) and analyzed by gas chromatography-mass spectrometry method, cluster
analysis was performed based on common volatile components and their content. The essential oil content of eight Z. ar-
matum cultivars differed greatly; sixty components, accounting for 99. 76 %~99. 66 % of the essential oil, were identified
and quantified, of which there were 29 common components, accounting for 96. 64 % ~98.95% of the essential oil.
These common components were mainly alcohols and olefins, among which linalool and limonene were higher in content.
The main volatile components of these oil samples were similar, but the contents were quite different. The content of

most non-common volatile components accounted for less than 1% of the volatile oil. These eight Z. armatum cultivars
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clustered into two clades based on the difference in the content of common volatile components. The analysis of compo-

nents and content of the essential oil of different Z. armatum cultivars can provide references for the quality evaluation,

breeding and development and utilization of Z. armatum.

Key words: Zanthoxylum armatum; essential oil; component analysis; gas chromatography -mass spectrometry;

clustering analysis
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Table 1 Sources of eight Z. armatum cultivars
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Table 2 Content of essential oil in different Z. armatum

cultivars
G5 4 Y5 % 3 5 8 /mLe(100 g) !
71 (=D IR 7.0640.31'
72 ¥ 38 5 AL AR 11.47+0.10"
73 ToUd2 75 4B 9.784-0.41°
74 4 PR AEAR 9.014-0.08"
75 it & 8.7540.32“
76 THCAE T A 8.3740.20°
77 U JE 111 1 B 11.2540.04"
78 AT IE R R 14.43+0.08

o n=3; R[a/NG FHhEH R 22 5 B3 (P<<0.05)
Note: n=3; different lowercase letters indicate significant dif-
ferences (P<<0.05)
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Fig. 1 Total ion chromatogram of essential oil in

differnent Z. armatum cultivars
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Table 3 Volatile components of essential oil in different Z. armatum cultivars

AR X/ 2

72 73 74 75 76 77 VAS]

1 a-fll #1147 (a-thujene)

0.08 0.07 0.12 0.09 0.06 0.06 0.02
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71 72 73 74 75 76 77 78
2 a-JE M (a-pinene ) 0.30  0.14 011 026 035 024 011  0.05
3 244 (sabinen) 7.05  6.30 434 7.03 843 6.89 559 1.84
4 B-H M (f-myrcene) 200 1.87 117 179 1.82 151 199 1.22
5 a-7K Ji4% (a-phellandrene ) 0.24 0.03 002 011 023 0.17 002 0.03
6 -1 il s (a-terpinen) 027 0.26 043 046 023 020 0.18  0.09
7 484 fE 4% (o-cymene) 0.04 0.03 0.02 0.04 0.03 — — 0.01
8 D-#7# 4 ( D-limonene ) 19.24  14.01  9.37 13.24 17.46 13.97 14.77 11.34
9 S -p-% i #i (trans-B-ocimene) — — — — 0.02 — 0.02  0.03
10 % #14 (cis-ocimene) 0.25 013 010 014 020 0.21 0.38 0.15
11 -1 W45 (y-terpinene) 0.44 041 076 080 0.37 0.30 0.30 0.13
12 JZ -4~ F1 B (trans-4-thujanol) 0.56 0.67 055 0.68 0.62 045 042 0.10
13 A AL IR B (linalool oxide) 0.06 0.03 005 004 005 0.02 003 0.04
14 S 4 (terpinolene) 0.22 020 026 027 019 016 0.18 0.16
15 41 B (4-thujanol ) 0.06 0.04 0.04 0.04 0.07 0.02 0.02 —
16 F5 15 i (linalool) 61.78 68.99 7524 67.96 61.41 67.40 65.15 77.89
17 W AH A ( thujone ) 0.18 0.37 024 034 034 020 009  0.02
18 I -84k il 5 ( cis-pB-terpineol) 0.07 0.06 010 0.09 0.06 0.04 0.04 0.03
19 S 3 -B-H4 1 B (trans-B-terpineol ) 0.05 0.04 006 006 0.06 0.03 003 0.02
20 T 7B A(lilac aldehyde A) — — 0.02  0.02 — — — 0.02
21 F 1 (citronellal) 0.07 0.07 008 006 0.06 0.05 0.04 —
22 2-7 B (endo-borneol) — 0.03 0.03 0.03 0.03 e — —
23 | — e (dodecanal ) 0.04 — 0.03 0.04 — — 0.02 0.03
24 4-ThE J5 B (terpinen-4-ol) 1.02 083 166 154 0.84 0.65 0.61 0.27
25 a4 i (a-terpineol) 046  0.30 040 0.37 0.37 038 022  0.09
26 Bk 43 3R 975 % (myrtenal ) 0.16 021 026 022 023 015 0.11 —
27 Bk 4 W4 I (myrtenol) — — — — — — — 0.14
28 Fig 3 B (eucalyptol) — — 0.03 — — — — —
29 AR (piperitone ) — — — — — — — 0.03
30 Z R 5 1K (linalyl acetate) 078 014 023 024 071 160 005 —
31 Z TR VK F T (bornyl acetate) 0.04 — — — 0.02  0.03 0.03 —
32 Z Rk 4 IR I TR (myrtenyl acetate) 0.03 — — — 0.02  0.03 0.03 —
33 y-Hi 7 s (y-elemene) — 0.02 0.02 0.01 — 0.01  0.05  0.02
34 Z TR F I T (o-terpinyl acetate) 0.05 — — — 0.04  0.06 — —
35 #2075 (ylangene ) — 0.01 — 0.01 — — 0.02  0.02
36 B-Hi 7 (f-elemene) — — — — — — 0.06  0.05
37 -1 45 ( B-elemene ) 0.15 0.02 002 002 021 016 1.30 1.23
38 Jz A1 75 9 (caryophyllene ) 0.75 1.05 088 097 0.87 0.80 2.00 059
39 #HE B (humulene) 0.52 046 035 041 056 056 047  0.25
40 -2 )45 TN g (allyl nonanoate ) — — — 0.01 — — — —
41 AR 7 45 D(germacrene D) 110 1.88 177 150 1.32 135 275  2.26
42 K& I ( B-selinene) 0.09 — — — 0.17  0.10 0.32  0.06
43 y-Hi FHis (y-elemene) 041 050 047 039 055 049 1.22 061
44 a1 22 M (@-muurolene) — 0.03  0.04 0.04 — — 0.03  0.01
45 -1 45 (B-elemene ) 0.04 — — — 0.06 0.04 031 029
46 y-H& 2% 35 (y-muurolene) 0.09 003 004 004 010 011 006 0.06




H YRR - 471 -
s e X B/ %
71 72 73 74 75 76 77 78
47 o-FE A4 (0-cadinene) 0.05 0.07 0.07 0.06 0.06 0.06 0.08 0.11
48 1 B (elemol) 0.09 0.07 0.09 0.05 0.08 0.12 0.06 0.05
49 y-Hi I (y-elemene) — — — — — — 0.05  0.03
50 J2 B A8 B (transnerolidol) 0.61 — — — 1.03 0.70 — —
51 TR T M-I D*4*?E$(germacrene D-4-ol) 0.04 — — — 0.05 0.05 0.07 —
52 & i 475 B (espatulenol) — 0.04 0.02 0.02 — — — 0.05
53 A4 AL W (caryophyllene oxide) 0.02 004 003 003 002 00l 005 003
54 1E 75 B¢ (hexadecane) — 0.04 0.04 0.04 — 0.03 0.03 0.02
55 y-FE#ABE (y-eudesmol) 0.03 0.03 0.03 0.03 — 0.03 0.03 0.02
56 St I I (isospathulenol) — 0.03  0.04  0.03 — — — —
57 tFEFAEE (t-cadinol ) 0.09 — — — 0.11 0.11 0.06 0.06
58 ﬁ*ﬁi‘”f@(ﬁ*eudesmol) 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.03
59 a-FE A (a-cadinol) 0.07 0.08 0.06 0.06 0.08 0.08 0.12 0.15
60 M £} i (shyobunol) 0.03 — — — 0.04 0.04 0.02 —
it 99.76 99.68 99.66 99.75 99.70 99.74 99.67 99.75
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Fig. 2 The accumulation diagram of main common

volatile components in different Z. armatum cultivars
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Table 4 Categories of common volatile components and the relative contents in different Z. armatum cultivars

- AT 5 8/ %
71 72 73 74 75 76 77 78
ICEN 33.17 27.44 20.23 27.61 33.04 27.24 31.52 20.19
[[G=S 64.19 71.1 78.24 70.88 63.59 69.19 66.7 78.67
il 2% 0.18 0.37 0.24 0.34 0.34 0.2 0.09 0.02
AT ALY 0.02 0.04 0.03 0.03 0.02 0.01 0.05 0.03
js8as 97.56 98.95 98.74 98.86 96.99 96.64 98.36 98.91
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Table 5 Categories of non-common volatile components

and the relative contents in different Z. armatum cultivars
AT 5 1t/ %0

721 72 73 74 75 76 77 78
M2k 0.13 0.06 0.06 0.06 0.25 0.15 0.79 0.46
2 0.86 0.17  0.19 0.15 1.32 0.96 0.2 0.27
B2 027 0.28 0.38 0.33 0.28 0.2 0.16 0.05
§2¢ 09 014 023 025 08 171 0.11 0
2 0 0 0 0 0 0 0 003
Jed  0.04 0.07 0.06 0.08 0.03 0.03 0.03 0.03
it 2221 073 0.92 0.88 2.68 3.06 1.30 0.84
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Fig. 3 Cluster analysis of Z. armatum cultivars
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