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Variation of Volatile Composition in the Leaf of Zanthoxylum
schinifolium Siebold et Zucc. & Zanthoxylum piperitum DC.
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ABSTRACT : (Z)-ocimene+limonene, (E)-f-ocimene and citronellal showed seasonal variation in the leaves
of Z. schinifolium. Especially estragole was detected at fruiting stage regardless of collection sites.
Common variation components in the leaves of Z. piperitum at all collection sites were (Z)-3-hexenol, a-

pinene, limonene and citronellal. The compositions with monthly variation in Z. schinifolium at arboretum
were a-pinene, myrcene, (Z)-3-hexenyl acetate, ¢-phellandrene, (Z)-ocimene+limonene, f-phellandrene,
linalool, geranyl acetate while in Z. piperitum were hexanal, (Z)-3-hexenol, (E)-2-hexenal, hexanol, a-pinene,
(Z)-ocimene, limonene, citronellal, geranyl acetate, p-caryophyllene. Estragole was not detected in Z
schinifolium leaves at arboretum due to too young tree to bearing fruit on it.
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Table 1. Average contents of volatile components at different collection sites and dates in £ schinifolium

Sites & Dates Sun-am-sa Song-kwang-sa Tong-do-sa
Components 20 June 27 Sep. 20 June 27 Sep. 20 June 27 Sep.
hexanal 19+1.1" 40+16™ 23+27 23+09 25+25 1.3+16
(2)-3-hexenol 16+1.3 44417 16+141 45%30 18117 3.3x28
(E)-2-hexenal 6.4+59™ 3794158 50+4.7* 34 ALA7.T” 44322 1071186
n-hexanol 27+18 56+36 27+15 52423 27+24 23422
a-pinene 32+26" 75+58" 3.7+2A1 65+38 45432 34+44
myrcene 23x06 1.7+07 21%1.1 1.7+13 31+1.3* 12412
a-phellandrene 1.4x+08 04+02 11408 07x11
a-terpinene 14+186 06+0.9
(Z2)-ocimene+limonene 15.0£34" 41£2.7 134453 53+6.1 18.8+4.1* 6.2+£55"
B-phellandrene 19+06 22+15 22+15 23%21 2317 08x1.0
(E)-B-ocimene 146+8.3" 3.1%£23" 242156 7.1+6.0™ 12841 3.9+£3.0*
y-terpinene 16+18 0.8+141
2-nonanone+terpinolene 52+6.2 0.7+038 42+37 26+x21 9.2+85" 26+18*
linalool 58+3.3" 20£20 44+19 19+0.9" 8.5+5.8" 1.4+1.2"
citronellal 28+£23" 0.1£0.1* 1.0+0.7* 0.1x02" 23x19™ 0.1£0.1*
estragole 0.1x02* 12.8+9.3" 0.0* 66+15% 02+04* 346233
B-elemene 40+35" 0.7+1.1" 32435 3.7+44 28+16 43427
B-caryophyilene 42+28" 1.3%15" 23+14 09+07 31+14 3.0+20
a-humulene 35+2.4" 1.1+1.2* 20+14 06+04 29+12 23t186
germacrene-d 10.8+55 48+6.0 1444886 85+9.0 74+486 11.8+114
bicyclogermacrene 14+08* 0.4+0.7* 14+13 1.2+£16 1.0+08 1.7+14
d-cadinene 1.4+09" 0.4+05" 16+12 0.7£06 10406 0.7+05

' : Mean + S.D.(Standard deviation) * : probability ¢ 0.05**
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: probability ¢ 0.01
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Table 2. Average contents of volatile components
at different collection sites and dates in
Z. piperitum

Sites & Dates  Kim-ryong-sa Tong-do-sa
Components 20 June 27 Sep. 20 June 27 Sep.
hexanal 124+10" 08104 12403 1.3£19
{2)-3-hexenol 0.5£03* 37+£16™ 03x0.1* 39x23"
(E)-2-hexenal 6.3+3.1 64+22 36408 49x31
n-hexanol 04+04* 17+10* 03201 27177
a-pinene 326£7.3™ 597187 17.318.1" 41.4113.9*
myrcene 71+06 70405 56+18 69+£25
limonene 43x16" 15x08™ 46%1.6" 19+12¢
B-phellandrene  105+46 50+44 130158 114490
1,8-Cineole 80+61 33+21 155484 35£30™
citronellal 120£3.6™ 17+13" 224+95* 1.0+0.6"
estragole 0.0* 46+28™ 00 16.2+14.3"
(% )-citronellol 33118 0606 20+13* 04+03"
citronellyl acetate 1.3+13* 0.1%0.1"

B-caryophyllene  41+16* 14+12* 52438 16+18

Mean + S.D.(Standard deviation)
* . probability ¢ 0.05** : probability { 0.01
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Table 3. Monthly changes of volatile composition in Z. schinifolium

#0o|

Month

Components May June July August September October
hexanal* 0.0 1.3+241 8.8+3.2 77457 81+ 838 150+ 79
(Z)-3-hexenol '08+0.3 1.3+04 1505 0.8+06 9.0+13.0 18.6+18.2
(E)-2-hexenal* 0.0 11%£12 53%21 51+38 76 74 69+ 29
n-hexanol 29+16 76+22 12204 0.4+0.3 1051133 31x 23
a-pinene** 31x14 46+2.1 111147 6.0+37 95+ 44 117+ 33
myrceng** 39+04 25+07 57+07 29+07 31+ 17 35+ 14
(Z)-3-hexenyl acetate** 0.7+£04 0.4+05 28+18 55+1.1 16+ 18 0.1+ 0.2
a-phellandrene** 35405 1.8+08 24+038 14+0.8 09+ 06 16+ 07
a-terpinene 0.2+0.2 02+04 0.3+0.2 1.2+1.6 03+ 06 09+ 11
(Z)-ocimene+iimonene** 315+13 18.3+£8.0 247471 178178 85+ 6.1 16.8£105
B-pheltandrene** 29%07 22+03 6.5+18 24%06 3.0+ 26 19+ 07
(E)-B-ocimene 40120 26+1.1 28+1.3 21+03 08+ 0.6 22+ 23
y-terpinene 0.3+03 0.4+07 0.4%03 22+25 05+ 038 19+ 2.2
2-nonanone 14£18 0.7£0.8 0.0 0.0 0.0 00
terpinolene 06+07 04+£0.8 06+13 21%40 0.0 0.3+ 04
linalool** 15455 19.3+2.3 96+27 12117 86+ 4.6 34+ 21
citronellal 1.0+09 25+11 0.9+05 16+1.0 23% 40 05+ 06
estragole 11x14 00 0.0 11122 02+ 04 0.0
(+)-citronellol 0.3+04 15+14 0.1+02 0.5+0.1 05+ 07 02+ 02
geranial 1.1+0.6 1.7£09 1.1£04 1.7£0.2 12+ 15 0.0
geranyl acetate™ 24+08 26113 0.3+0.3 0.7+0.1 07+ 10 0.0
B-elemene 26+34 26£28 12+1.2 04+04 18+ 19 08+ 07
B-caryophyllene* 18408 27+14 17405 58+31 35+ 16 21+ 1.1
a-humulene* 1.7+£06 27+13 14+05 48426 31+ 15 16+ 08
germacrene-d 6.0+3.0 9.7+77 48+39 7.7£1.3 9.0+ 27 40+ 31
bicyclogermacrene 1.0+0.9 14+13 06+05 0.810.1 1.1+ 04 04+ 04
d-cadinene 14421 22+26 02104 09+06 06+ 05 03+ 06
nerolido! 0.0 0.0 0.0 11£13 08+ 1.2 0.2+ 02
' : Mean £ S.D.(Standard deviation) * : probability < 0.05 ** : probability { 0.01
Table 4. Monthly changes of volatile composition in Z schinifolium

Month Ma Jun Jul August September October
Components Y une uly 9 P
hexanal™ '04+ 06 0.1£03 25+05 42427 19+13 1.0+04
(2)-3-hexenol* 0.6+ 06 1607 0.8+04 24106 59128 74+28
(E)-2-hexenal** 1.1+ 15 0.7£12 47+1.1 72423 6.6+0.7 26+07
n-hexanol** 16+ 1.6 10936 09x05 27+18 56+3.0 25+038
a-pinene** 332+155 282187 435+9.2 519+74 56.7+54 48.3+4.0
myrcene* 10.1% 16 85119 11.1+09 8.6+0.6 79+06 9.7%1.1
(Z)-ocimene** 03+ 04 14408 0.0 0.0 0.0 00
limonene** 82+ 34 45110 6.5+1.1 27+09 15+04 45+12
B-phellandrene* 2221115 11.4+36 175141 10.2+2.3 7828 17.44+38
1,8-cineole 11+ 15 11222 05106 11+19 08+15 15427
(E)-B-ocimene 15+ 15 09109 05+06 0.2+0.2 0.0 0.1x£02
linalool 08+ 07 12+18 0.3+0.2 0.2+05 0.1+01 0.1£0.1
citronellal™ 6.7+ 20 43+26 28+24 19+1.0 15+20 1.2+1.1
(+)-citronellol* 08+ 08 56+5.1 09+1.2 05107 0.1£0.2 0.8+05
geraniol 05+ 07 14£23 0.1£0.3 0.0 0.0 0.0
2-undecanone” 0.8+ 09 1.4+£13 0.3+0.3 0.1+0.1 00 0.0
citronellyl acetate 22+ 29 24130 0.4+03 0.0+0.1 0.0 0.1+0.0
geranyl acetate** 1.3+ 09 24+16 07106 05103 0.2x£02 0.1%02
B-caryophyliene** 24+ 04 50+28 19+16 17112 1.1£1.0 08+04

' : Mean + S.D.(Standard deviation) * : probability { 0.05 ** : probability € 0.01
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(Z)-ocimene, limonene, citronellal, geranyl acetate, f-
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