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Geographical Variation of Essential Oil

in Water Nutgrass Tubers

Koichiro KOMAI*Jun-ichi IWAMURA ** and Shotaro SATO*

Synopsis
Seven sesquiterpenes were isolated from water nutgrass (Cyperus serotinus Rottb.) tubers
and were identified as farnesol, methyl farnesate, farnesyl acetate, dimethyl-3, 7,
11-trimethyl-2, 6, 10-dodecatriene dioate (DTD), B-elemene, caryophyllene and f-selinene,
respectively.
By determining 7 components of sesquiterpenes in tubers a classification was made to
water nutgrass of 40 strains in paddy fields collected ranging from Akita to Okinawa in Japan.
(1) Dd-type ; DID
(2) Df-type ; DTD, farnesol and methyl farnesate
(3) Dc-type ; DTD, B-elemene, caryophyllene and £-selinene,
(4) D-type; ; pB-elemene, caryophyllene and B-selinene
(5) F-type ; farnesol and methyl farnesate
Experiments were carried out with clonal material to show that sesquiterpenes variations
are inherited and are not a result of enviromental responese. Distributional density of
classified water nutgrass were decrease in following order within the limit of this experiment,
Dd-type > Dc-type = F-type > Df-type > C-type. Geographical character was not found
among strains cultivated for about 6 months in pot.
There were differences among classified each type in such ecological characters as tuber
weight, seed weight and stem length.
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Fig. 1 Representative gas-chromatogram of essential oils in wgter nutgrass tubers.
column : 2%0V-17 (60-80 mesh) 2m, column temp. : 180 C,
inj. temp. : 200°C, detector : FID, carrier gas : N2 (25ml/min.)

IAHYY VEERBIZIZ T ~8WGDT LR A
FEHRFE L TEREEINTWAZ AN N,
Z2 2 THMD 100mg 5 TV IFRTADH 7 L ($
1.5emX40cm) &F\y, 5L 70 7T 74—
(CC) 2TV, D 1~7TNHBEALFEHL /-, B
L TeAnFHy, XNy ¥y, r1—70, 1Y%/ —

LAEROZOWEFIZEML 72, ZO8%R, M1,

2, 3ixte L Tn-~FHUBEBIHSIL, B4,
SRS, FANs 6. TNV
SEMES S LY S — VIR ITEEL 2o HA

ISR, AEAREBER, GLCIE-» T
GORERERAT ) L & 10, BELRLETGLC



BB A TR L 3 XA ) KR S DI ERAYE B 27

THCE FERT L TR OB BE 51T, LIRS HT
AL 1,

3. MBI

GLCUEHIARG—80+ L U H 163 R, 5% P
EG20M (60~80% v 2 1) £ 21k 2%0V-17(60~
804 v v 1) AM, # 7 LM Ri&60~200°C

(4°C/mn), Eix 180°C THRIE L~ F Af5mh
DEAFFUARyERIRACLOERMAESEE LT
HHL -~

SESMRUL A2~ 7 ML (UV) (3 H TSR AN 7
FAUV-32380 £ Fl v, © %/ — IWATERCRIE L 7=,

FAMRIL 2~ 7 Fov (IR) (& H &5 eIt 2
R7 MIUIR-AZ & vy, JEHEE ClElE L 7,

KRS B2~ 7 v (NMR) 1ZH TR R It
MBANR7 FILR-248 4 W, Ervoahkizg, T
MS % A it s - EHE[;L Ol (ppm) TiRL 7

P27 (MS 1EEELKB—GC—-MS
900074 % Hivy, BEKEIE 3,500V, 4 4 > {L&EIE20
213700V, 10% PEG20M (chromosorb W, 60~
80A v a, $3mmX2 0m , H7ARY) H74, HhF
LUAFEE100~160C . Hef#25me/ min. THIE L 7=,

l ERERBLVEE
1. HHN2ORE
COB EUCGLOC SR k- CHBEL 2051 ~ 7

69

136

Relative intensity

{ "DL\”#Lék."r’;f{*Frc'; A[RIE #1770 5 11d MS

(/e M 204(10), 189(40), 147(61), 107(71)
93(100), 81(99), 68(60) M7 7 7 4 b&RL,
TDTIIA L PP L A DTART T T AN
E—E L, 2 ~CLCO{REIE (TR £6-TL A 4R
ST AZEED, A ES LAV EEEL 2,

K5 2 13 MS{m/ )t M. 204, 189(30), 161(50)
133(96), 121(58), 93(100), 69(88) D'+ 7 4
LognE L7974 h&amL, GLCO
TRE--FLHAHZXI2ED, KB 2&H)474L »
EEEL 7,

15 31 TR (em1) 2 3100, 1650, 890, NMR (8 )

75(3H,S), 1.75(3H, hs), 4.43, 4.70(3H, bs)

MS(m/e)  M.F204(100), 189(80), 161 (99),
105(53), 93(58) Z.4AL, wWwIN LAt 4 v
oA ALY, W3 ERt) Ay EEEL
/A

W5 4 12 TR (em-1) 13350, 1010 (v For & 3 L 48
1670 ( -ﬁ%x{? . MSim/e) M. 222, 69(Fig.
2), NMR(J):11.58 (6H, SAL 71 AFL),
1.68 (6H,S, 4L 74 v AFI) &RL, WThy
trans, trans— 7 7N A — LRI ETAZ 8 L
D, W54 Eoans, trans— 7 7 WA/ — L ETRIE L
PAR

KA 5 1IEMSOm/e) IMT 250, BRI 7 9 7 A >

trans, trans—farnesol
(component 4)

222
AT P O
50 100 150 200 250
(m/e)
o 69 methyl-trans, trans-farnesate
= (component 5)
§ 114
i) 81
Q
2 135
=
L¥)
=
250
!l | | I il ]I
50 100 150 200 250
(m/e)
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Fig. 3 Mass spectra of component 6 and component 7.
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Fig. 4 Chemical structure of sesquiterpenes in water nutgrass tubers.
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Table 1. Classification of water nutgrass from the constituents of essential oils.
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