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Résumé

Present report deals with the essential oil components from Mentha japonica Makino grown wild in Matsukawaura,
and Terauchi in Fukushima prefecture. The essential oils of M. japonica in Matsukawaura harvested early blooming
and fruiting times consisted mainly of limonene (0.5, 1.4%), 3-octyl acetate (0.2, 1.6%), 3-octanol (1.1, 0.3%), menthone
(31.2, 26.8%), isomenthone (0.7, 1.2%), linalool (0.2, 0.3%), menthyl acetate (8.1, 15.4%), neoisopulegol (0.3, 0.3%),
isomenthyl acetate (0.5, 0.7%), [-caryophyllene (1.7, 1.7%), neomenthol (1.9, 2.6%), menthol (32.2, 35.2%), pulegone
(9.7, 0.9%), a-humulene (0.5, 0.6%), germacrene D (0.4, 0.7%), a-terpineol (0.6, 0.9%) and piperitone (0.8, 0.9%),
respectively. The oils of M. japonica in Terauchi harvested early blooming, after blooming, fruiting and more fruiting
times were composed of limonene (3.5, 0.5, 1.2, 0.6%), 3-octyl acetate (0.1, 0.1, 1.3, 0.9%), 3-octanol (1.7, 1.8, 1.1, 1.6%),
menthone (24.0, 26.3, 6.1, 5.1%), isomenthone (1.3, 1.3, 0.4, 0.5%), linalool (0.2, 0.2, 0.1, 0.1%), menthyl acetate (2.9, 3.1,
17.7, 19.5%), neoisopulegol (0.4, 0.4, 0.5, 0.2%), isomenthyl acetate (0.6, 0.5, 1.0, 1.0%), S-caryophyllene (1.5, 1.2, 1.2,
1.1%), neomenthol (1.1, 1.8, 4.1, 3.6%), menthol (18.3, 32.3, 56.0, 55.5%), pulegone (34.1, 21.3, 0.1, 0.8%), @ -humulene
(0.6, 0.4, 0.4, 0.4%), germacrene D (0.5, 0.4, 0.3, 0.3%), «a-terpineol (0.6, 0.4, 0.2, 0.4%) and piperitone (0.4, 0.5, 0.5,
0.6%), respectively.

The oil composition made up mainly of pulegone, menthone and menthol from M. japonica in Matsukawaura was
similar with that of Terauchi. It was found to contain of menthol, neomenthol, neoisomenthol, isomenthol and these

acetates, and isopulegol, neoisopulegol, isoisopulegol, neoisoisopulegol and these acetates derived from isopulegone and

KimX % [N o A DALFERO BT 2095 ) (552D &9 50 RISk (2).
* ol BB R b %%, Laboratory of Chemistry, Nagoya Gakuin University, Kamishi-nano-cho, Seto,
480-1298; ** EE)I[ 2 T-K%", Mukogawa Women’s University, Ikebiraki-cho, Nishinomiya, 663-8558.
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isoisopulegone were also detected in these oils. These M. japonica were also similar in the plant outer form each other.

On the other hand, a variety of M. japonica Makino, such as M. japonica Makino f. prostrata Sugimoto was discussed

by means of variations of the plant outer form in adaptation to the environment. In addition the essential oil components

from M. arvensis grown wild in Tanzawa, Iwate perfecture was also descrived.
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Table. Composition (%) of Oil Components of M. japonica in Matsukawaura and Terauchi, Fukushima Prefecture

Peak No. Component MatuMj I | MatuMj II | TeraMj I TeraMj II | TeraMj Il | TeraMj IV
1 Ethyl acetate 0.05 0.05 0.03 0.03 0.01 0.04
. a-Pinene 0.77 0.15 0.91 0.14 0.29 0.18
4 a-Thujene 0.04 + 0.06 0.02 0.02 0.02
5 Camphene 0.06 0.01 0.04 0.02 0.03 0.03
6 Hexanal 0.02 + 0.02 + + 0.01
7 1-Hexen-3-one 0.01 0.01 0.02 0.01 0.01 0.02
8 /-Pinene 0.46 0.19 0.41 0.15 0.31 0.20
9 Sabinene 0.19 0.08 0.14 0.05 0.13 0.08
10 B-Myrcene 0.05 0.03 0.08 0.01 0.02 0.01
11  |p-Menta-1(7),8-diene + + 0.02 + 0.01 +
12 a-Terpinene + + 0.02 0.01 0.01 +
13 Limonene 0.46 1.38 3.46 0.49 1.18 0.63
14 1,8-Cineole 0.19 0.09 0.21 0.06 0.08 0.07
15 (E)-2-Hexenal — + — — — —
16 (Z)- B-Ocimene + 0.01 0.01 + + —
17 7-Terpinene 0.20 0.10 0.19 0.04 0.11 0.04
18 3-Octanone 0.17 0.18 0.28 0.35 0.07 0.05
19 [p-Cymene 0.46 0.19 0.32 0.14 0.33 0.17
20 Terpinolene 0.02 0.02 0.03 0.02 0.01 0.01
21 (5Z)-Octa-1,5-dien-3-ol 0.05 0.04 0.04 0.06 0.01 0.04
22 (3E)-Hexenyl acetate 0.08 + 0.07 0.04 — 0.01
23 3-Methyl cyclohexanone 0.01 + 0.02 + — +
24 |3-Octyl acetate 0.17 1.56 0.07 0.10 1.25 0.88
25 1-Hexanol 0.03 0.01 0.03 0.02 + 0.01
26 1-Octen-3-yl acetate + 0.19 — + 0.04 0.01
27 (2)-3-Hexen-1-ol 0.28 0.11 0.23 0.23 0.03 0.03
28 4-Methyl cyclohexanol — 0.02 — + 0.01 —
29 3-Octanol 1.13 0.28 1.74 1.76 1.10 1.63
30 a-Thujone — + - — + —
31 1-Octen-3-ol 0.02 0.01 0.01 0.01 + 0.01
32 Menthone 31.2 26.8 24.0 26.3 6.05 5.06
33 (Z)-Sabinene hydrate 0.01 0.03 0.02 + 0.03 0.06
34 Isomenthone 0.70 1.15 1.34 1.28 0.44 0.50
35 (2)-3-Hexenyl 3-methylbutanoate + + + 0.01 + +
36 a-Bourbonene 0.02 0.01 0.01 0.02 0.02 0.01
37 Limonene 1,2-epoxide 0.05 0.08 0.02 0.04 0.07 0.04
38 /-Bourbonene 0.04 0.08 0.03 0.05 0.08 0.04
39 Neomenthyl acetate 0.08 0.06 0.03 0.05 0.10 0.17
40 (E)-Sabinene hydrate 0.06 0.02 0.03 0.03 0.02 0.03
41 Linalool 0.19 0.34 0.23 0.17 0.13 0.12
42 Menthyl acetate 8.11 154 2.92 3.11 17.7 19.5

43* | Neoisopulegol 0.25 0.30 0.40 0.41 0.45 0.22
44**  |Isomenthyl acetate 0.52 0.68 0.60 0.47 1.00 0.96
45 B-Copaene 0.10 0.10 0.02 + 0.02 +
46 | B-Caryophyllene 1.68 1.72 1.52 1.23 1.17 1.12
47  |Neomenthol 1.91 2.56 1.05 1.84 4.05 3.62
48 Terpinen-4-ol + Isopulegol 0.20 0.05 0.43 0.30 0.07 0.20
49 Thymol methyl ether 0.07 0.06 + + 0.04 +
50  |p-Menth-3-en-8-ol + 0.05 + 0.02 0.07 0.01
51 Neoisomenthol 0.05 0.10 + 0.05 0.79 0.87
52 Isoisopulegol 0.32 0.20 + + 0.40 +
53 Isopulegyl acetate + 1.04 + 0.15 0.64 0.61
54 Menthol 32.2 35.2 18.3 32.3 56.0 55.5
55 Pulegone 9.71 0.90 34.1 21.3 0.14 0.82
56 Sabinol — 0.03 — + 0.02 —
57 a-Humulene 0.49 0.57 0.57 0.42 0.42 0.41
58 1-Decen-3-ol? + 0.03 0.02 0.01 0.02 +
59 Isomenthol 0.03 0.05 0.02 0.11 0.15 0.11
60 Germacrene D 0.44 0.72 0.51 0.37 0.34 0.33




EnE YN S
Peak No. Component MatuMj I | MatuMj I | TeraMj I | TeraMj II | TeraMj Il | TeraMj IV

61 a-Terpineol 0.58 0.86 0.56 0.42 0.18 0.35
62 Borneol 0.04 + 0.03 0.05 0.03 0.04
63 a-Selinene 0.02 0.03 0.02 0.05 — —
64 Piperitone 0.80 0.86 0.40 0.54 0.50 0.56
65 Bicyclogermacrene 0.20 + 0.57 0.30 0.24 0.32
66 (E)- a -Bergamotene 0.03 0.06 0.03 0.05 0.05 0.04
68 (E,E)- a -Farnesene 0.16 0.18 0.18 0.10 0.07 0.12
69 0-Cadinene 0.23 0.19 0.28 0.31 0.18 0.31
70 Citronellol + 0.01 0.01 0.02 0.01 0.02
71 Damascenone 0.04 0.26 0.03 0.05 0.05 0.09
72 Isopiperitenone 0.05 0.03 0.02 0.04 0.01 0.02
73 |p-Cymen-8-ol 0.04 0.03 0.04 0.04 0.02 0.05
74 (E)-Geranyl acetone 0.06 0.07 0.06 0.09 0.06 0.08
75 Benzyl alcohol — + — 0.01 — +
76 Piperitenone 0.08 0.05 0.13 0.13 0.05 0.05
77 (Z)-Jasmone + 0.02 + 0.03 0.02 +
78 Isocaryophyllene oxide + 0.02 + + 0.02 +
79 Caryophyllene oxide 0.10 0.14 0.04 0.09 0.10 0.09
80 Humulene epoxide I 0.02 0.03 + 0.02 0.02 0.02
81 Germacrene D-4-ol 0.08 0.23 0.08 0.03 0.13 0.10
82 (E)-Nerolidol 0.07 0.15 0.06 0.07 0.09 0.05
83 /3-Oplopenone 0.02 0.09 0.01 — 0.06 0.02
84 Spathulenol 0.04 0.03 0.05 0.07 0.09 0.08
85 6,10,14-Trimethyl-2-pentadecanone 0.01 0.04 + 0.08 + +
86 Eugenol 0.03 0.04 0.04 0.03 0.02 0.03
87 7-Cadinol + 0.03 + + 0.02 0.03
88 7-Muurolol 0.07 0.12 0.06 0.08 0.05 0.03
89 Thymol 0.02 0.03 + 0.02 0.02 0.03
90 Carvacrol 0.04 0.07 0.03 0.02 0.03 0.03
91 a-Cadinol 0.28 0.37 0.25 0.25 0.20 0.19
92 Caryophylla-4(14),8(15)-dien-5 a -ol 0.04 0.07 0.06 0.10 0.05 0.08
93 Caryophylla-4(14),8(15)-dien-5 /3 -ol 0.05 0.13 0.03 0.10 0.10 0.05
94 (Z)-Methyl epi-jasmonate 0.05 0.04 0.04 0.10 0.08 0.04
95 Farnesal? 0.28 0.04 0.17 0.10 0.02 0.01
96 Abietatriene (CyHz)) — 0.04 — 0.04 + 0.06
97 Benzyl benzoate — 0.05 — + + 0.02
98 Phytol 0.05 0.04 — 0.02 0.01 0.02
99 Palmitic acid 0.13 0.24 0.01 0.30 0.04 0.25

others 2.94 2.27 2.08 2.45 1.89 2.23

MatuMj I : culture Kobe from Matsukawaura, harvested date Jul. 31, '10, early blooming time, materials 155g, yield oil 0.21g (0.14%); MatuMj II: native
Matsukawaura, Oct. 28, '08, fruiting time, 18g, 0.05g (0.28%); TeraMj I : culture Kobe from Terauchi, Jul. 31,'10, early blooming time, 309g, 0.62g (0.20%); TeraMj
1I': culture Kobe from I, Aug. 1, 9, 09, after blooming time, 105g, 0.24g (0.23%); TeraM;j IIl: native Terauchi, Oct. 27, '08, fruiting time, 157g, 0.63g (0.40%); TeraMj
IV: culture Kobe from 1II, Nov. 15, 09, more fruiting time, 31g, 0.09g (0.29%). GC: DB-WAX, 30m, 70-200° (2 “C/min), HP-5890: 5970. +: less than 0.01%, —
undetected. peak No.43*: neoisopulegol (main), S -ylangene and isopulegone; peak No.44**: isomenthy acetate (main), isopulegyl acetate and isoisopulegone.

M) %87, %1, BHoO—REBRERSL
LT A, 30~40cmIZHH Lz, HED 29,

BATEARR (P #k5520094E8 H9H) B LU
FEIE (MBI 1L A 15 0) B X ORI
(HAEEE 2010497 A 31 HD ez nuehh 15
105g (TeraMj 1), 31g (TeraMj IV) B XU
309g (TeraMj 1) %$RHLL, 0.23%, 0.29%
BLV0.20% IR TEHEMZS 720 PREURED]
Ok (1, 1, MBXUVN) OFER

5% (3, Table /R L72& 91T, limonene
(3.5, 0.5, 1.2, 0.6 %), 3-octanol (1.7, 1.8, 1.1,
1.6%), menthone (24.0, 26.3, 6.1, 5.1%),
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isopulegyl acetate (+, 0.2, 0.6, 0.6%),
menthol (18.3, 32.3, 56.0, 55.5%), pulegone
(34.1, 21.3, 0.1, 0.8%), a-humulene (0.6,
0.4, 0.4, 0.4%), germacrene D (0.5, 0.4, 0.3,
0.3%), a-terpineol (0.6, 0.4, 0.2, 0.4 %)
K U piperitone (0.4, 0.5, 0.5, 0.6%) T& - 72,
Ik, FWNEEE Xy I IZRRIIHEE &
ANy ) ORGSR & BT 5 & L3R
B oMt FES A GBS, BERY
DR FE D FARME EE & £ N o A1 &
%%, SchemelZ R~ L 7 & 91T, limonene—
isopiperitenone—>piperitenone 12k Dpulegone
7» 5menthone—>menthol—>menthyl acetate~
HfrdsLELOoNE, Tb5, BIEMIM
h HASEINCT 72 21T L 7245 > T pulegone & &
D3F/L U 7oK, menthone S&EMHEAL, &
51242 & menthone &&= DD ICPE - T,

menthol & ' menthyl acetate @ & & A3
T 5, Fio, TERS OEGBEREEFTL
C, menthone — neomenthol = neomenthyl
acetate~D &, pulegone — isomenthone
7» Hisomenthol — isomenthyl acetate™, Z7c
neoisomenthol — neoisomenthyl acetate ™~
GIHEIT L TV B EHEES NS, S 51T,
piperitenone @ Hij §X /& T & % isopiperitenone
» 5 #1010 |4 Tisopulegone & isoisopu-
legone ™, i # 3 isopulegol & neoisopulegol
BLUZN S Dacetate™, % # 13 isoisopu-
legol & neoisoisopulegol B & UF % 11 5 D ace-
tate ~NOAEGEOREL THEITL TW B EEZ
5N b,

F7c, Wiy A OAERIERES LI, %
JERS B HFEHRIIEL, 102K TH - 720
B, B ANy 51 EM. arvensis & OFERSHERE

_5_



LT RFER AT

LEZOoND bR, [l o B T &8
TEBpotee LipL, FiE=k vy h O
FIREZEZ ONDE DN, BIR « ILHIG 0%
HIZ LTV B T &M - i, FHOH
DTS IZ M. arvensis ® A 3R S 175
Mot

N EXINy AIZDNT

EXNy HDERELT, N EXANY
71 (Mentha japonica Makino f. prostrata Sugi-
moto) MIEF TN TV B, [ZiZRTHhED
AE LT B | Lidan, & ORMEEAL FLL
KMGEEDIC BT B £ ANy h T E iz
LHEEI N B, FHHE D b 20045, ANGHIRE
HITEHET B 20y HOPREET-72 4
s KA STERR S e & T AL B
LTV, [EEDOE Ay A 3HER TR
motie L L, [AREZRIRIERE » IR O 7EE
WTRE LI XNy B, TYRHHIThE
nhip - CTHAET 18R (F385~95cm) D
bDTH -t —H, [AROIMIICEHET 5 &
DIFENKRL, BOEETISIADHEEHL
THRHEE L, B R ANy T HEEERE
B L CoBI A K& K EA T Yy #F
FO— NBFEHEED 5 & £~ H AR L
TWAW, FELH100ecmiE{ ©> % &k ik
BT HEL, 50emiEEICAEBT T 2406 5 C
LAEE LTV 5,

20104FICFN DD~ E £ 2~ 71 DR
BEIT- B, #ERET oy 7 ORICHET
560, Wihobo, HELIEL TS 6D
BLUVHohs EICHET 3 b ODOAERTRE
RS A ENTEI, 7Tuy 7 ORENS
HEFLTWE D, FL20~40cm THIXH
IKEFKRLS THEL, EREDTH - 7o M

EHAELTVWE boRFMEICT 2 &, o
bDIF 7oy 2 ORERObDITIEL, ®EL15
~35cm TR R » THENLD 5 R A BIEE &
Nio £, 22FEHATZ 6O RIELH
50cm TN VG TH - oo S HITEIRD T
#+4 EDEFED DL, FIHI100cm OHEE
TH PR b b L2 LTHAEL
T, EObD L ED D LTI, [AU
E Xy ATOIRIERENRE S HIZD, Wy
B DIFRELD & 2Ny A OEBIRILE W <
O OMEWAGEY o, £, Ta v
DIRD & %~y h O—EREFREREE L b
DTIE, XERFR EEBREIENRICAETT % 6
DbdH-teo YLD EMS, NAE XNy
BE e ANy A DEFEREICEL L T
BrRECELLLERD b DIcmB I N
boOTRB WSRO T, Bk, B
BWTT7 oy 7 O (B FEA R 35,
i 0.31%) SHMEE & dd: (W il A
£130g, INH0.29%) L TW 2 HcBfED
B ANy 71 O EIS KGOS, pulegone
(B:5.8, W:35.1%), menthone (B:56.2,
W :34.6%), menthol (B:15.0, W :8.3%)
% & U'menthyl acetate (B : 1.9, W:1.6%)
Thote INED, MEEHALTEFLT
W3H0kD, 7ou 7 OREOLEDDIE S H
pulegone O & &/ME WX, menthone 35 £ O
menthol DEENED - 1o, EEESABERE N
Tld, MRS OHEENRETTELELS
N, o EOTEMIDFE L 7o & D &
DFEREME ST,

EREZ IRV VR

ATEBEMNTRTE 2y 7O AN
R T XD - 1205, M. arvensis /> v 71 3

_6_



fREBEICHAT % & 22N v B Mentha japonica Makino D& 5>

By e c& i [y 3=+ v
Ny ML, T EEkT 5 C Lo
fAMERE T 372 <, HdE =+ v o 7 DER{FIR
ThbLBEAONT, 200841028 H, MH
IR CBI LRI DIE~ » A Ol 50
ZERELL, 0.32% IR THEME1S 72, RO
13, a-pinene (0.3 %), camphene (0.1 %),
B-pinene (0.3%), sabinene (0.2%),
limonene (3.8%), 1,8-cineole (0.1%),
(2)- B-ocimene (0.1% ), 3-octanone (0.1%),
p-cymene (+), terpinolene (+), 3-octyl
acetate (+), (Z)-3-hexen-1-ol (+),
3-octanol (1.2%), menthone (8.7%),
isomenthone (0.3%), (Z)-3-hexenyl 3-methyl
butanoate (0.4 %), [B-bourbonene (0.1%),
linalool (0.3%), menthyl acetate (1.7%),
B-caryophyllene (1.4%), neomenthol
(1.6%), menthol (74.6%), pulegone (+),
a-humulene (0.1%), isomenthol (+),
germacrene D (0.5%), a-terpineol (0.2%),
piperitone (1.1%), (E,E)- a -farnesene (+),
6-cadinene (0.1%), p-cymen-8-ol (+),
(E)-geranyl acetone (+), germacrene D-4-ol
(0.2%), spathulenol (+), a-cadinol (0.1%),
TOfM2.6% T -7 1B, 0.1%Kii 13+
THERL7, Th& D, menthol GEMNE S,
menthyl acetate & pulegone ® & & 23 K\ C
LT H B, o TlEMIE TS TE L E
TEE LT shTcuwie=c vy n (M
arvensis L. var. piperascens Mal.) EHEEL S 7z,
[N v AR E 20Ny AHEHA L TOIUL,
[G]~w A &b XNy H & OFERHETE & TEET 5
TREMES D B EEZ 5ND, T, —h vy
71 3HGED 5\ IB[ERER OB £ D 4 D
YA 7ELETZEBHONTVWSD, [6
/Ny 173 menthol ma B AHERE L TW 72D (3,

ORI L0 E S ks n s 73
ELT, WFNEBE TR TELEEZLS
;h 5 (DO

E W

(D & EEAH SR & S FAN O
OMEIICHAET 5 & 2Ny 1 (Mentha
japonica Makino) (%, ZMTIERER X O
A8 ED SH S 2 C & o1
7o

(2) Wik x -~y A OFFIEST I, TIERER
FEE ANy H 15 & & [EBE pulegone,
menthone 35 & U menthol % %47 & 4
5 ENRY o,

3) m e *x /Ny H O FE RS pulegone D> 5
menthone, menthol ¥ & {F menthyl acetate
~NOHEEGERE &7 L C, menthone &
isomenthoneHik:®neomenthol, neoiso-
menthol, isomenthol & %415 D acetate b
HEARDHEIT LTV 3B T & AHEE L 72,

@ FidoFERKIGICFEITLT, DEEKS
isopulegone & Wisoisopulegone [
}, isopulegol, neoisopulegol, isoisopu-
legol, neoisoisopulegol & Z 115 D acetate
~NOEGHEAMEEL TV D T & AHEE L
72

(5) FHNOBDMELICHET B ANy 7
id, 7e v s O, i, 22 &P
& QLIS EAFEREICEIL L TR

CREA R E LT 5 2 &2 HER L,
EANy ADOEFEESNBE N E ANy
# (M. japonica f. prostrata) 12>\ TH
2T,

(6) BHH « SRALHLG o s W HE I BB = & v

Ny 71 (M. arvensis var. piperascens)



HT R AT

DOFERAFIR EF Z 511 % menthol F KT D
Ny hOHEEREREL, S TEREMITHE
REED 7 IRy v 2 DFEIR Y EE L
720

RPRIC, FAIITEEE e A N 7 0 AR
Lol WicRE R T © 2 7 2B
BRESFHEEICEH T LET, AifFFEO—
g, 2010410 H23 H, HA LM, 5
54[1FKL « Fov v B X OREREAICEE 4 5
R (BRI + v v ¥ 2) TR LT,
158, ARUFFEO—H1Z 2010 L EFEA
IS OB L 0T T & A L
BEET,
October 28, 2010.
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