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ABSTRACT

The monoterpenoids are analysed in leaves and fallen leaves of Pinus species (P. thunbergii, P.
rigida, P. densiflora). The amount of total monoterpenoids of P. rhunbergii was always the
highest, and then those of P. rigida and P. densiflora were orderly decreasing (P<0.05). The major
monoterpenoids of P. thunbergii, P. rigida and P. densiflora are f-pinene, comphene and sabinene.
There was no significant difference among the seasonal variation in monoterpenoids composition
(P>0.05), but the concentrations of fenchone and bornyl acetate were varied (P<0.05).
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Fig. 1. Distribution of collections of P. densifolra{ %
1), P. rigida{%2) and P. thunbergii(%3).
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bergii, P. rigida and P. densiflora. Means in each column
come from ten measurements at ten sites,

Fig. 2. The

Pt : Pinus thunbergii
Pr : Pinus rigida
Pd : Pinus densiflora
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Fig. 3. The seasonal variation of the total mono-
terpenoid concentration in the fallen leaf P. thunbergii,
P. rigida and P. densiflora. Means in each column come
from ten measurements at ten sites,

Pt : Pinus thunbergii
Pr : Pinus rigida
Pd : Pinus densiflora
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Fig. 4. Gas chromatographic assesment of the ex-
traction from Pinus species. Many monoterpenoids are
present only in small or trace amounts. Number means
monoterpenoid compound with the same No. in Table
1.
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Table 1. The variation of major monoterpenoids composition in fresh leaf and fallen leaf(ug /g f.w.).

. Pt Pr Pd
Monoterpenoid R.T.
Fresh Fallen Fresh Fallen Fresh Fallen

1. Tricylene 6.75 0.00202 0.00932 0.00611 0.00093 0.00267 0.00213
2. a-pinene 8.78 0.01121 0.00695 0.00459 0.00045 0.00510 0.00078
3. Camphene 9.32 (0.65900 0.02812 0.03749 0.01601 0.01897 0.03115
4. Sabinene 10.22 0.48750 0.00204 0.00141 0.00676 0.02098 0.00003
5. A-pinene 10.72 2.41891 0.03123 0.07937 0.00883 0.28334 0.04868
6. Mycene 11.32 0.07086 0.00090 0.00989 0.00010 0.02456 0.00054
7. N.L 12.24 0.21427 0.00161 0.02327 0.00093 0.12364 -
8. Limonene 13.83 0.00229 - 0.00001 0.00002 0.01017 -

9. Fenchone 14.18 0.01377 0.00006 0.00011 0.00006 0.0189% 0.00019
10. N.L. 15.64 0.00012 0.00031 0.00014 0.00036 0.00339 0.00228
11. Menthone 16.81 0.00264 0.00109 0.00037 0.00022 0.00143 0.00027
12. Verbenone 18.37 0.00172 0.00009 - -~ 0.00074 0.00015
13. Carvone 19.93 0.00047 0.00006 - - 0.00137 0.00009
14. Bornyl acetate 21.02 0.03809 0.00014 0.00040 0.00002 0.00374 0.00018
15. Geranyl acetate 23.38 0.00919 0.00100 0.00153 - 0.0019% 0.00007
N.I. : non identify, — : non detected

Pt : Pinus thunbergii, Pr : Pinus rigida, Pd : Pinus densiflora

No. of monoterpenoids [Ditresh leaf Mialien Ieaﬂ

Fig. 5 ab,c. The concentration of each monoter-
penoid(%) of fresh leaf and fallen leaf of P. thunbergii
(a), P. rigida(b) and P. densiflora(c).
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Fig. 6 ab. The fenchone(a) and bornyl acetate(b)
concentration ratio(%) in the fresh leaf of P. thun-

bergii(Pt), P. rigida(Pr) and P. densiflora(Pd).
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