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Summary

The leaf n-hexane extracts (neutral and acidic fractions) in deciduous conifer (Ichou : Ginkgo biloba, Metasequoia :
Metasequoia glyptostroboides, Rakuushou : Taxodium distichum, Pondsypress : Tuxodium ascendens, Suishou : Glyptostrobus
pencilis, Karamatsu : Larix leptolepis) were analyzed by GC and GC-MS comparing with five evergreen conifer leaves.

The results of the six deciduous conifers, the main constituents in the neutral fraction of Ichou were two unknown
diterpenes, and two unknown hydrocarbons. Palmitic acid was also found in the acidic fraction. The main constituents in
the neutral fraction of Metasequoia were & -pinene and 3-carene for monoterpenes, caryophyllene for sesquiterpene. The
main constituent in the acidic fraction were palmitic acid and an unknown compound for fatty acids, and trans-communic
acid and two unknown compounds for diterpene carboxylic acids. The main constituents in the neutral fraction of
Rakuushou were & -pinene for monoterpene, caryophyllene and germacrene-D for sesquiterpenes, and two unknown
diterpenes. The main constituent in the acidic fraction were palmitic acid, and frans-communic acid and two unknown
compounds for diterpene carboxylic acids. The main constituents in the neutral fraction of Pondsypress were o -pinene
and limonene for monoterpenes, caryophyllene, germacrene-D and an unknown compounds for sesquiterpene, and four
unknown diterpenes. The main constituent in the acidic fraction were palmitic acid and an unknown compound for fatty
acids, and frans-communic acid and five unknown compounds for diterpene carboxylic acids. The main constituents in the
neutral fraction of Suishou were & -pinene, 3-carene and limonene for monoterpenes, caryophyllene and an unknown
compound for sesquiterpenes, and four unknown diterpenes. The main constituent in the acidic fraction were palmitic
acid for fatty acids, and three unknown compounds for diterpene carboxylic acids. The main constituents in the neutral
fraction of Karamatsu were o -pinene, sabinene, 3-carene, limonene and bornyl acetate for monoterpenes, germacrene-D
and hydroxygermacrene for sesquiterpenes. The main constituent in the acidic fraction were palmitic acid and an
unknown compound for fatty acids, and five unknown compounds for diterpene carboxylic acids.

The cluster analysis was carried out by using Ward’s method on the 36 major constituents found in neutral and acidic

fraction. The results suggested that the all deciduous conifers had a near relationship without Ichou (Ginkgo biloba ).
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Photo 1 Leaves of deciduous conifers
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Fig. 1-1 GC of n-hexane extracts (neutral fraction) in the leaves of deciduous conifers
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Table 1 Constraction of #-hexane extractives (neutral fraction) in the leaves of deciduous conifers

P.Name| R.Time| M+ Compound [T or Ef Ichou J | Ichou N |Ichou Kus[Metase N| Metase N2|Metase Ku| Rakuu N|Rakuu N2|Rakuu N3] Pondo SS[Pondo OS[Suisho 0S1] Suisho 052[ Suisho 053] Kara Sal| Kara Sa2)
1]A0 5.696| 136 |Tricyclene E
2|A1 5.954| 136 |a-Pinene I 0.8844| 0.9585 1.1446 1.6362| 2.1078] 1.5290| 0.7985| 0.7783| 0.9324| 0.9160| 0.8602 1.1611 11741
3|A2 6.901[ 136 |[Sabinene 1 0.2367] _ 0.2775)
4]A3 7.505[ 136 |B-Myrcene 1
5|A3-1 7.778| 136 [3-Carene 1 trace trace trace trace| 0.1181] 0.1097 trace|  0.1483
6[A4 8.342| 136 |Limonene 1 trace| _0.4387| 04862 03845 0.3271 0.1097 trace
7|AS 9.084| 136 |y-Terpinene I
8|A6 10.425| 152 |Fenchone E
9|B1 14.023| 196
10{B1-1 14.079] 154
11|B2 14.965| 154
12|B3 15.752| 196 [Bornyl acetate E 0.1100] 0.1130
13[B4 17.219] (181) [a-Terpinyl acetate | E
14(C0 19.108| 204 |Caryophyllene I trace trace| 0.1822 0.1345| 0.1629 trace trace trace| 0.4552) 0.6342| 0.6035
15[C1 20.515] 204 |Germacrene-D E 0.2742] 0.3159] 0.1940] 0.1318 trace 0.2235] 0.2387
16[{C1-1 21.848] 204
17{C1-2 22.138] 222 |Cubebol 1
18|C2 22.295( 204 [Elemol 1
19]c3 22.867| 222 |Hydroxygermacrene| 1 0.1340] 01991
20{C3-0 23.346) 220 0.1316]  0.2032 trace trace
21[C3-1 23.556| 222
22|C4 24.699( 222 |aor B-Eudesmol E
23|C5 25.029| 222 |Hedycaryol E
24[C6 29.451| 272 |Rimuene 1
25[D1 30.016| 272 |Sclarene 1
26(D2 30.135| 272 |Hibaene I
27(D3 30.871| 272 |Dolabradiene I
28|D4 31.439] 272 |Iso-kaurene E
29|D5 32.191] 272 |Kaurene 1
30[D6 33.797] 290 |Nezukol 1
31|07 36.945| 286 [Sempervirol E
32|D7-1 36.963| 374 0.2934
33|D7-2 37.000] 356 0.2383|  0.2109 0.1813
34/D7-3 37.155[ 286 |Ferruginol 1 05212] 0.6367) 0.3978 0.1531] 0.6557| 0.9534] 0.9116
[ 35[D7-4 37.555| 302 0.1042
36/D7-5 38.573| 376 0.1125] 0.3263] 0.2823] 0.3062
37|D8 38.578( (271)
38[E1 39.153] 374
39|ET1-1 39.297| 302 0.2664 0.2391 trace 0.1189| 0.1351 0.1758
40[E2 40.357| 344
41[E2-1 40.519| 300 0.2182| 0.3102] 0.1312
42|E3 41.941] 388
43[E4 42.214] 358
44[E4-1 42.193| 330 trace| 04546 0.2446
[ 45[E5 43416| 342
46[E6 43.736| 328 |Sciadin I
47[E7 45.947| 388 trace| 0.2608 0.2268
48[E8 47.567| 378 trace trace|  0.3504 0.1104
49[F1 50.697| 354
50|F1-1 49.268| 400
51[F2 49.925| 352
52|F3 50.150| 398
Legend: P.Name; peak name of GC, R.Time; retention time of GC, M+; molecular ion peak, I or E; identification or estimation, Ichou J,N,Kus; Ginkgo biloba, Metase N,Ku,N2; Metasequoia glyptostroboides, Rakuu N,N2,N3;

Taxodium distichum, Pondo OS,SS; Taxodium ascendens, Suisho 081,2,3; Glyptostrobus pencilis, Kara Sal,2; Larix leptolepis, Trace ; under 0.1
Note: the data were calculated based on the ISD(veratric acid methyl ester) area in each sample, and were showed over 0.025 value.
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Legend: Ichou J,N,Kus; Ginkgo biloba, Metase N,Ku,N2;
Metasequoia glyptostroboides, Rakuu N,N2,N3; Taxodium distichum,
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Table 2 Constraction of #-hexane extractives (acid fraction) in the leaves of deciduous conifers

M-+ | Compound (methyl ester)| I or E| Ichou J

Tchou N [Ichou Kus| Metase N| Metase N2 Metase Ku] Rakuu N|Rakuu N2| Rakuu N3] Pondo SS] Pondo OS] Suisho 051] Suisho 052] Suisho 053] Kara Sal] Kara Sa2)

27.929| 248 [Hinoki acid B

29.628| 270 |Palmitic acid E 0.029 0.031 0.023 0.032

I
0025 0.042)

[ |
0.025 trace 0.026 0.027 0.037 0.029 0.031 0.025 0.038 0.029

32.741| 294

trace

32.888| 292

trace

0.025]

0.029 0.049 0.038

34.552| 316

35.396| 316 |cis-Communic acid

35.785| 316 |trans-Communic acid 0.160

0.123

trace

0.167 0.193 0.169 0.232 trace

35.885| 316 |S. pimaric acid

0.140

36.600| 316

0.100! trace|

36.704| 318 trace

0.028]

0.074

0.221 0.139 0.101

37.042] 330

7.127| 316

0.067

0.193 0.107 0.100

7.234| 344

0.106]

7.347| 314 [Dehydroabietic acid| T

0.356 0.335

7.503| 316 [Abietic acid 1

0.112 0.110

37.693| 348

37.750| 316

0.135 0.124

37.965| 344

trace 0.072 0.060! trace

38.672| 334

39.421| 330

0.102] 0.100}

39.854| 334 trace

trace

0.122

0.300 0.303 0.525

40.129] 330

0.102

40.467| 330

trace 0.042 0.033 trace

43.600| 328

49.927| 388

0.103

50.584] 398

Legend: P.Name; peak name of GC, R.Time; retention time of GC, M+; molecular ion peak, I or E; identification or estimation, Ichou J,N,Kus; Ginkgo biloba, Metase N.KuN2; Metasequoia glyptostroboides, Rakuu N,N2,N3;
Taxodjum distichum, Pondo OS,SS; Taxodium ascendens, Suisho 0S1,2,3; Glyptostrobus pencilis, Kara Sal,2; Larix leptolepis, Trace ; under 0.025.
Note: the data were calculated based on the ISD(veratric acid methyl ester) area in each sample, and were showed over 0.025 value.
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Fig. 4 Cluster analysis of #-hexane extractives (acid fraction) in
the leaves of deciduous conifers
Legend: Same as in Fig. 2.
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Fig. 5 Cluster analysis of all #-hexane extractives in the leaves of
deciduous conifers
Legend: Same as in Fig. 2.
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Fig. 6 Cluster analysis of all #-hexane extractives in the leaves of
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Legend: Sugi T; Cryptomeria japonica, Thuja 1,2,3; Thuja
standishii, Hiba & K; Thujopsis dolabrata, Kouyamaki; Sciadopitys
verticillata, Hinoki; Chamaecyparis obtusa, Others; same as fig. 2
legend. Ichou J,N,Kus; Ginkgo biloba, Metase N,Ku,N2;
Metasequoia glyptostroboides, Rakuu N,N2,N3; Taxodium distichum,
Pondo OS,SS; Taxodium ascendens, Suisho 0S1,2,3; Glyptostrobus
pencilis, Kara Sal,2; Larix leptolepis.
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Fig. 7 MS spectrum of maim constituents in the leaves neutral fractions of deciduous conifer
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Fig. 8 MS spectrum of maim constituent methyl esters in the leaves acidic fraction of deciduous conifer
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