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Abstract

The essential oils from ripe fruit peel and leaf of Zanthoxylum piperitum DC were extracted by
gas co-distillation method and analyzed by gas chromatography/mass spectrometry (GC/MS) and
retention index matching. The experimental results revealed the presence of over 100 volatile
components. Major components were 1,8-cineol (25.47%), limonene (11.91%), geranyl acetate
(9.01%), myrcene (6.15%) in fruit peel and citronellal (23.11%), 1,8-cineol (18.38%), citronellol
(6.04%) in leaf. Among the components identified were the following; in fruit peel, a -pinene and
13 hydrocarbons, linalool and 8 alcohols, citronelial and 3 aldehydes, carvone and 2 ketones,
methyl salicylate and 7 esters, and 1,8-cineol and 3 oxides, and in leaf, a -pinene and 7 hydroi:ar-
bons, linalool and 7 alcohols, citronellyl acetate and 5 esters, citronellal and 1 aldehyde, carvone,

and 1,8-cineol and 1 oxide.
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Fig. 1. Gas co-distillation apparatus.
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Fig. 2. GC chromatograms of essential oil from fruit peel of Z. piperitum DC by A) HP-1 column and B) FFAP column.

35
36 50 61
71 ]
44 I56
69
p7 63 72 o]
e 60 74
- 2
S AN N W WS- -
[ 1 1 ] 1 | I
M 10 20 30 a0 S0
Retention time (min)
35 50 69 61
[ . a4 n
72|
3 23 [
59
31 7. 56 36 s
i
& 4 1 I 1 H
10 20 0 40 S0

Retention time (min)
Fig. 3. GC chromatograms of essentiat oil from leaf of Z. piperitum DC by A) HP-1 column and B) FFAP column
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Table 1. The identified components in the essential oil of
fruit peel of Z. piperitum DC by GC/RI matching and by
GC/MS

Peak RI

Name MSP!

No?) HP-1  FFAP

25 hexanol 853.58 1357.34

33  a-pinene 923.99 1022.83

34 camphene 936.59 1067.92

36  g-pinene 959.91 1110.33

38 myrcene 980.73 1165.03

"1 3-thujene

39 isobutyl isovalerate 993.08 1197.27

40 a -phellandrene 1008.15  1169.41 +
41 Q -terpinene 1010.06  1275.22

*2 B -phellandrene +
43 I, 8~cineol 1013.16  1212.78

44 fimonene 1017.24  1202.15 +
45 trans-ocimene 1035.46 +
48 Y -terpinene 104509 1250.71 +
*3 linglool oxide +
54 terpinolene 1076.36  1287.22 +
55 linalool 1084.85 1553.43 +
56 B -phenyt ethyl aicohol  1088.78 1925.72

59 camphor 1113.04 152213

*a sopulegol

64 sitrenellal 1132 15 1488 .43 +
*5 frpmen-4-ol +
72 methyi salicylote 1166.60  1790.89

73 a -terpinecl 1168.96  1704.98 +
74 methyl chavichol 1175.52  1684.55

*6 trans-carveol +
"1 cumin aldehyde 1795.88 +
81 carvone 1209.36  1747.22 +
*7 piperitone +
*§ [ -terinene-3,4-oxide +
83 aitroneliol 1217.23  1772.21

87 geraniol 1239.92  1855.54 +
88 linaly! acetate 1242.55 1562.53

89 geranial 1245.82 174494

90 hydroxy citronetial 1259.46  1980.22

92 bornyl acetate 1262.10  1587.57
101 terpinyl acetate 1327.71 1704.25

103 atronellyl acetate 1337.72  1669.34 +
14 methyl cinnamate 1345.70  2098.93
105 gerany! acetate 1365.72 1767.34
106 A -caryophyliene 1398.6/ 1598.74 +
107 numulene 1430.42  1675.34

a; peak numbers correspond to the numbers in HP-1
chromatogram
b; +indicates the tentative identification by GC/MS



566 A £ 285 2 Al 219 Al 435 (1989)

Table 2. The identified components in the leaf of Z.

- 56 methyl salicylate 1166.71 1790.28
piperitum DC by GC/RI matching and by GC/MS 57 a-terpineol Y 1168.30 .
Peak Name Rt MSb! 58 methyl chavichol 1174.40 1681.10
No®! HP-1 FFAP 59  cumin aldehyde 1208.19  1793.15
Yy
23 cis-3-hexen-1-ol 840.32 1388.36  + :? convene. :;:2;3 :;;Z-fg
n . .
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3 nzyl alcoho 014.31 890. 73 B ~aryophyllene 1397.96 1598.74 +
37 limonene 1016.45 1203.80 + 74 a -hemulene 1428.92  1569.14
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43 B-phenylethyl alcohol ~ 1983.84  1922.48 a; peak numbers correspond to the numbers in HP-1 chromato-
44 linalool 1085.14  1552.02 + gram
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Fig. 4. Mass spectra of homologus compounds such as 1) @ -pinene, 2) 7 -terpinene and 3) terpinolene.
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