Phytochemistry, 1974, Vol. 13 pp. 2171 t0 2174. Pergamon Press.  Printed in England.

GEOGRAPHICAL VARIATION IN TERPENES FROM
LINDERA UMBELLATA AND LINDERA SERICEA

NaNaO HayasH1 and HisasH1 KOMAE

Department of Chemistry, Faculty of General Education, Hiroshima University, Hiroshima, Japan
(Received 14 March 1974)
Key Word Index—Lindera umbellata; L. sericea; Lauraceae; leaf terpenes; geographical races.

Abstract—An investigation of the leaf terpenes in Lindera umbellata and L. sericea revealed the presence of four
geographical races among these taxa.

F1vE varieties of two species of Lindera umbellata and Lindera sericea are all called Kuro-
moji in Japan. These plants are small deciduous trees and grow on the mountains from
Hokkaido to Kyushu region in Japan. Morphologically, they are all very similar plants,
but systematically they are treated as five taxa: L. umbellata Thunb. var. umbellata; L
umbellata var. membranacea (Maxim.) Momiyama; L. umbellata var. lancea Momiyama; L.
sericea (Sieb. et Zucc.) Blume; L. sericea var. glabrata Blume.

Many workers have reported the analysis of the essential oils of Kuromoji,'* Recently,
von Rudloff® has reviewed the use of terpenes in chemosystematic studies and, from this,
we decided to investigate chemotaxonomy of Kuromoji.®"’

RESULTS AND DISCUSSION

The smell of four varieties of L. umbellata and L. sericea resembled each other, while
that of L. sericea var. glabrata, which has a leaf-like odour, is different from the others.
The leaf oils were isolated by the steam distillation from the fresh leaves of Kuromoii col-
lected from 26 geographical locations (Table 1). The seasonal changes in terpene composi-
tion of L. umbellata var. umbellata is shown in Table 2. From this, it can be seen that the
seasonal variation is minimal from July to October, so that chemotaxonomic analyses can
be carried out during this period.

The individual terpenes were isolated by column chromatography followed by prepara-
tive GLC and identified by IR spectral and GLC comparison with authentic compounds.
The results are shown in Table 3. The percentage of the composition of the oil was calcu-
lated from the areas of the peaks of the gas chromatogram.’
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Kuromoji plants from 26 geographic locations (Fig. 1) can be divided into four groups
from the composition of the lcaf oils. These groups are named Linalool-Kuromoji, Car-
vone-Kuromoji, Caryophyllene-Kuromoji, and Cineole-Kuromoji on the basis of the
characteristic oils. Caryophyllene-Kuromoji is found in both Tohoku and Hokkaido.
Linalool-Kuromoji occurs at Kanto and Chubu. both Linalool-Kurumoji and Carvone-
Kuromoji grow at Chugoku. while Cineole-Kuromoji is found in the south part of Japan.
in Shikoku and Kyushu.

Thus, all forms of Kuromoji, except for L, sericea var. glabrata, appear to be geographi-
cal races of a single taxon.

TasrLe 1. KUROMOJ POPULATIONS SAMPLED

Population Elevation
No. Empirical designation (m) Identification - Chemotaxonomy
1 Mt. Hakodate, Hokkaido 350 D d
2 Mt. Kutogi, Aomori 300 D d
3 Rikuchukawaziri, wate 250 D d
4 Yonezawa, Yamagata 300 D d
5 Okuni, Yamagata 200 D d
6 Shiobara. Tochigi 300 D d
7 MUt Tsukubiw Iharag 300 A a
8 Tomiura. Chiba® a
9 Izunagaoka. Shizuoka 450 A a
10 Okatani. Nagano® @
11 Mt Hongu. Aichi 700 B b
12 Takavama. Gifu 700 A a
13 Yogo. Shiga 500 A h
14 Mt. Yoshino. Nara 400 A b
15 Haga, Hyogo 800 A 4
16 Mt. Daisen, Tottori 600 A a
17 Mt. Sanbe. Shimane 400 A h
18 Saijo, Hiroshima 350 A h
19 Yoshiwa. Hiroshima 700 A b
20 Mt. Aono. Shimane 800 A a
21 Kido Pass, Yamaguchi 350 A a
22 Mt. Nishihohen. Yamaguchi 400 A H
23 Shirogano Pass. Kochi 400 A a
24 Omogo. Ehime 900 C ¢
25 Kuromori Pass, Ehime 1000 C ¢
26 Mt Hiko. Fukuoka 800 C C

A: L. umbelluta Thunb. var. umbellata. B: L. umbelluta var. lancea Momiyama. C: L. sericea (Sieb. et Zuce))
Blume. D: L. umbellata var. membranacea (Maxim.) Momiyama.
a: Linalool-Kuromoji. b: Carvone-Kuromoiji. ¢: Cineole-Kuromoji. d: Caryophyllene-Kuromoji.

EXPERIMENTAL

Isolation of the leaf oil. Samples were collected in 26 localities listed in Table 1. The fresh leaves (1-3 Kg) were
subjected to steam distillation. The leaf oils were extracted with cther and dried. After the evaporation of the
ether. leaf oils were obtained. The physical constants of four typical kuromojis (linalool-kurumoji. carvone-kuro-
moji. caryophyllenc-kuromoji. cincole-kuromoji) are as follows: linalool-kuromoit (lzunagaoka). sampled at
I/Uﬂ&gélt‘l\}l (population No. 9} in Shizuoka Prefecture on September in 1970, 427 vield of fresh leaves. di’
(8925, njy* 146358, 73" — 170, Carvone-kuromoji, sampled at Mt. Hongti (population No. [1) in Aichi Prefec-
ture in October 197104, vield. d3° 09055, nj™ 1:4789. 23" + 10-7 . Caryophyllene-kuromoji. sampled at Yone-
zawa (population No. 4 in Yamagata Prefecture in September 19710 0-3°) vield. d3™ Ox470,0 07 14717, %
—20-5, Cincole-kuromoji. samples at Kuromort Pass (population No. 26y in Ehime Prefecture in July 1970.0-27
vield. d27 0-8979. n,® deda, ¥ - 160



Geographical variation in terpenes 2173

TABLE 2. SEASONAL VARIATION OF THE ESSENTIAL OIL OF Lindera umbellata VAR.

umbellata
Seasons
May July October

Compound tg (min) Composition (%)
«-Pinene 69 1-6 39 1-5
79 07 23 08
9-0 04 0-8 0-3
101 0-4 07 03
10:6 04 08 03
111 04 08 05
114 04 — —
118 43 59 47
1,8-Cineole 12:4 250 166 163
134 1-4 14 1-8
141 0-8 1-6 12
149 0-2 04 03
206 01 02 —
24-8 — 02 —
Linalool 253 273 274 29-4
264 05 — 09
279 02 0-6 26
282 2-8 23 01
285 — 02 —
29-2 01 0-7 19
300 2:6 06 47
321 20 1-8 2:0
328 10 07 09
Carvone 331 247 284 26°1
339 06 02 04
343 - — 03
346 — — 0-4
34-7 — — 05
351 16 04 09
39-4 05 11 09

TABLE 3. COMPOSITIONS OF THE ESSENTIAL OILS OF KUROMOJ

Samples
a b c d
Compound Composition (%)

2-Pinene 71 51 11-2 60
Camphene 44 33 51 30
B-Pinene 1-3 0-8 36 1-0
A3-Carene 07 1-0 16 10
Myrcene 16 14 2:0 11
Limonene 67 155 8-0 5-8
1,8-Cineole 306 137 42-3 301
y-Terpinene 49 22 2:6 40
Linalool 286 182 70 229
Borneol 05 0-4 0-6 08
Carvone — 237 0-6 05
Geraniol 13 32 06 0-8
Bornyl acetate 06 04 1-0 08
Geranyl acetate 13 i1 32 05
Caryophyllene 02 1-1 1-2 7-8
y-Cadinene o5 06 04 05
Unidentified 9-7 83 9-0 13-4

SE-30(5%,). 70- 250 3 /min, column | m.
a: Linalool-Kuromoji. b: Carvone-Kuromoji. ¢: Cincole-Kuromoji. d:
Caryophyllene-Kuromoji.
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Gus chromatography. For identification. a Hitachi Model K53 gas chromatograph equipped with an ionization
detector was used. The stainless columns were packed with 10%;, SE-30 or 10°; Carbowax 20M on Chromosorb
W. Temperature programmed from 70 to 250° at 3°/min. For preparative work a JEOL-JGC-20KT gas chroma-
tograph was used with 20%, Carbowax 20M on Chromosorb WAW at 80 or 170"
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FiG. 1. DISTRIBUTION OF DIFFERENT LEAF OIL TYPES OF KUROMOJI IN JAPAN.



