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Studies of Mint Breeding s

VIII. Studies on the Productivities and the Properties of Essential
Oils of Interspecific Hybrids in the Genus Menlha

Nagamori IKEDA and Seiroku UDO

Yields of herbs and essential oils of two interspecific hybrids of mint were deter-
mined. One is Fy’s that involve M. ervensis L. var. piperascens Mar. (Japanese
mint) and M. spicata L. (pilose form), the other is Fy’s that involve M. arvensis L.
var. piperascens Mair. and M. spicata L. var. crispa BenTH. Physicochemical
properties of essential oils as well as the components that make up the essential oils
were also studied. Results acquired were as follows : —

(1) Fi's grew vigorously and gave better yields of herbs than the parents, though
the yields of the different strains (clones) consisting Fi’s varied one another (Table 1,
2). It was recognized too that drought resistance and rust immunity which Fy’s pos-
sessed, (the parents of non-Japanese mints also had these characters)were also the cause
of high productivity of herb, besides the vigorousness of growing.

(2) Some F; strains (clones) wese by no means inferior in yield (%) of essential oil
from herb, to the Japanese mint which was generally high in essential oil content.
Consequently, their preduction of essential oil per unit acreage was higher than that
of the Japanese mint.

(3) Fr’s that involved Japanese mint and M. spicata var. crispa were superior to
Fr’s that involved Japanese mint and M. spicata (pilose form) in yields of herb and
essential oil. Moreover, in the former Fi’s, there were strains which gave essential
oils of good qualities (Table 1, 2,. The authors recognized consequently M. spicata
var. crispa was superior as the mother species of interspecific hybrid.

(4) Essential oils of two varieties of M. spicata (non-Japanese parents) contained
about 25% of free menthol and 50% of unsaturated ketones. Most of Fy strains also
contained 25~45% of free menthel and 25~50% of unsaturated ketones in their essential
oils. Their herb had a smell peculiar to their unsaturated ketones. However, two Fi
strains [F; 89), (F; 92) that involved Japanese mint and crisp mint had about 75%
of free menthol and only a few percentage of unsaturated ketones in their essential
oils, the composition of which was alike that of Japanese mint (Table 3, 4). They
were good perfumers like Japanese mint.

(5) Unsaturated ketones which were contained in the essential oils of the non-Japanese
mints and the Majority of Fy’s that involved Japanese mint and non-Japanese mint, or
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at least most part of the ketones, were supposed to be /-carvone from the physico-
chemical properties of the essential cils (Table 5).

The Fy’s of interspecific hybrid, especially the last mentioned two F, strains (Fi
89) and [F1 92} had many desirable characters as described above. They closely resem-
bled, though not superior to, Japanese mint in the quality of essential oils and had
many good characters (as drought resistance, rust resistance etc.) which originated from
the parent of non-Japanese mint. They will answer our purpose as the stocks for the
improvement of Japanese mint. ’

From the above mentioned results, the authors are interested in the crossing experi-
ment of Japanese mint \évith many other species of mint as the means of improvement
of Japnese mint.
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Table 1. Productivities (summer season).

Yield of % of Yield of | % of Yield of
fresh mint | essential essential menthol menthol
Species Line No. | herb per 5 | oil from oil per 5 | crystal by | crystal
tubo* fresh herb | tubo¥® freezing per 5 tuho*
ke % g 10% ¢
M. spicate (pilose form) 1 27.78 0.153 42.6
82 42.11 0.190 80.1
Fi 83 42.10 0.125 52.8
Aok _ —
arvensis 84 15.08
 spicala 85 32.15 0.134 43.2
86 24.07 0.431 103.7
% 40.44 0.211 85.2
M. arvensis 93 19.70 0.208 41.0 4.8 19.7
var.  Piperascens ’ : ’ : '
P 87 38.81 0.389 151.0 l
arvensis X spicala 88 44 .61 0.339 151.3 |
var. c¢rispe 89 51.51 0.324 167.1 2.6 43.4
Fi 91 37.98 0.302 114.8
spicale var. crispe
K arvensis 92 17.67 0.199 35.1 6.1 21.4
M. spicata var. crispa | 4 | 28.06 | 0.268 74.5
M. arvensis var.
piperascens 35 26.86 0.369 99.2 5.5 54.6
(standard variety)

*  Acreage about 1/6 ares
#k Scanty yield of herb is due to poor germmation from rhizome in spring.
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Table 2.  Productivities (autumn season).

Yield of fresh | 9% of essential | Yield of = % of menthol | Yield of
Line No mint herb per | oil from fresh essential oil crystal by menthol crystal
: 5 tubo herb per 5 tubo freezing per 5 tubo
kg % g 0% -
1 19.82 0.080 159 | |
82 21.94 | 0.194 2.6 \ ‘%
83 27.90 0.151 42.1 1
84 21.67 0.224 48.5
85 32.28 0.210 67.8
86 19.91 0.349 69.5
90 27.33 0.158 43.2
i
93 12.38 0.225 27.9 6.1 17.2
87 2012 | 0.295 85.9
88 27.27 0.139 37.9
89 27.28 0.243 66.3 4.1 27.2
91 32.67 0.231 75.5 ;
92 7.07% 0.147 10.4 : 6.3 6.6
4 2174 0.125 27.2 ‘
35 10.17* 0.352 35.8 6.4 \ 22.9

* Scanty yield is due to partial death of herb after the harvest of summer season.
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Table 8. Chemical Components of Essential Oils (summer season).

L Free menthol }g:ﬁfﬂﬁgegz’ Menthone Unsaturated
ine No. content menthvl acetate content ketone content
% - % vol. %
1 26.93 18.32 15.43 47.2
82 27.75 11.95 17.35 39.4
83 26.87 12.42 12.36 43.0
84 . 53.57 — 10.82 —
85 26.58 13.05 7.36 45.0
86 . 29.64 ’ 9.73 21.26 30.6
90 34.57 11.52 13.35 38.5
93 79.65 6.28 ! 4.15 E 1.2
87 27.02 12.32 15.94 9.5
88 47.85 12.73 12.16 24.5
89 72.89 5.25 3.43 2.5
o1 25.30 12.87 10.50 4.5
92 76.46 6.65 4.42 4.2
4 22.52 | 13.21 ‘ 14.79 4.0
35 86.92 ‘ 5.47 ’ 2.96 2.0

Table 4. Chemical Components of Hssential Oils (autumn season).

Ester content, calculated |

Line No Free mentoliol content as menthyl acetate Menthor;(i content
70 95 70

1 28.08 3 13.21 i 15.33
82 28.94 11.89 16.50
83 26.60 13.00 11.80
84 43.04 13.28 13.79
85 26.74 12.84 7.17
86 40.52 9.76 14.77
90 34.38 ; 11.34 11.89
93 ; 78.87 6.34 4.01
87 26.96 12.16 15.93
88 4747 11.90 11.60
89 73.88 5.65 3.50
91 25.40 12.50 9.87
92 77.31 6.65 4.30

4 22.15 \ 13.11 14.36
35 86.65 ] 5.27 2.45

Rt (Fr 89), (Fr 92) AEAENOKBEOMREA Y } —vERBKEL, 2R% () 87), (B
91) 7%7?7V5’fwfwﬂwckw XL HHE (Fro88) mTERMES 3., 28 e Wik X
DTKEG LT, TORBR PR MmIERGE [=5] (35), HEAMAEB93), & (¥ 89),
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Table 5. Physicochemical Properties of Essential Oils.

Line No Specific viscosity SpecificA gravity Specific rotation Refractive index
. ,725 d_-:f) " [a;] D ng,
1 2.2999 0.9088 } —60.21° 1.4826
82 1.5034 0.8907 —64.95° 1.4795
83 1.7721 0.9012 —64.78° 1.4828
84 : — — — _
85 1.5358 0.8959 —62.77° 1.4825
86 2.1224 0.8942 —53.75° 1.4625
90 1.5141 0.8944 —59.51° 1.4789
93 10.2822 . 0.8930 —40.90° 1.4622
87 1.5569 0.9044 ‘ —61.54° 1.4845
88 1.5262 0.9027 —63.25° 1.4791 - -
39 6.8600 0.8934 —36.45° 1.4605
91 1.6952 0.9128 —59.45° 1.4868
92 18.7809 0.8983 —41.13° 1.4601
4 1.9939 \ 0.9034 | —58.85° | 1.4815
35 13.3372 i 0.8934 ‘ —36.49° 1.4602




195743 MH, FHE R O HR 2 RTE 49
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Ny FOBBICEENTHW AR t YREKR (1988)Y i - A vKy Th3d, X
M. spicata WBL, LB TEBHEINTAEARTZ I} (NS ATHEBERERREIR
TWn5) OFEHrL Guesrare (1949)% W INE, 50.7~T1.5%D - AR v & & Hh, T O
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Tty (PRedZOKRED) X I-FvR vy Th A5, (Fr82), (F1 83], (F1 85), (Fr 86],
(F1 90), (F( 87), (¥ 88) KeX (F191) OB EZEEINTWARBTT } v FEEOR
HT ARy L EBEIND,

Table 6. Physical Constants of Main Components in the
Essential Oil of Mint.

[
Components iSpccific gravity Refractive -index Specifi[cwlj?otation Literature cited
; D D
I-menthyl acetate | 0.9185 51.44669’\11.44680‘ —79.42° BEILSTEIN, Bd. V[. P.32
{-menthol | 0.904 1.46096 —49.44°  [LEEEE, H0% P.403
I-carvone i 0.9643 ‘ 1.4988 —62.46° ” »  P.447
\
{-menthone | 0.896 | 1.450 —28° ﬂ‘ » »  P.407
. # B’
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