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Chemical Composition of the Essential Oil of Perilla frutescens

Michiho ITO,* Mariko TOYODA and Gisho HONDA
Graduate School of Pharmaceutical Sciences, Kyoto University,
46-29, Yoshida-shimoadachi, Sakyo, Kyoto 606-8501, Japan

(Received October 21, 1998)

Essential oil constitucnts of the major chemotypes of Perilla frutescens, such as

perillaldehyde [PA] type, elsholtziaketone [EK] type, perillaketone [PK] type, citral [C]

type, perillene [PL] type and phenylpropanoid [PP] type, were examined by GC/MS.

Seventy-one compounds were detected and identified.
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Perilla frutescens is a medicinal herb and is also a
popular vegetable widely cultivated in the East Asia. It
includes ‘'many chemical variants of the essential oil
composition and they are classified into the following 6
(1) perillaldehyde [PA] type; (2)
elsholtziaketone [EK] type; (3) perillaketone [PK] type;
(4) perillene [PL] type; (5) citral [C] type; and (6)
phenylpropanoid [PP] type. Biosynthescs of the essential

chemotypes:

oil constituents of these chemotypes were demonstrated to
be under the control of several gencs.”™ Most of the
studies on the essential oils were carried out by using GC
equipped with the glass column.'™"” Tn this paper, we
report on the detailed analysis of the steam-distilled
essential oils of the major chemotypes of P. frutescens by
capillary gas chromatography and GC-MS.
MATERIALS AND METHODS

Plant materials  Perilla strains kept true by
repetitive self-pollination were grown in the field of the
Experimental Station for Medicinal Plants, Graduate
School of Pharmaceutical Sciences, Kyoto University,
and the fresh leaves from the plants were collected in
September for the experiment.

Extraction Fresh leaves (approx. 200 g) were
steam-distilled with 750 ml of the ion exchanged water

for 2 hours by using the apparatus designated in the

Japanese Pharmacopoeia XIIL'"" The extracted oil was
preserved in an airtight container at -30 C.

Chromatography GC analysis was carried out with
Hitachi G-5000 under the following operation conditions:
column: fused silica capillary column, TC-wax (Hewlett
Packard), 60 mX0.25 mm, df = 0.25 mm; column
temperature program: 100-200°C, increasing at 3°C/min,
ending at 200°C for 15 minutes; injector: 180°C, split
ratio = 1/100; detector: 180°C, FID; carrier gas: helium,
37 cm/sec; make up gas: nitrogen; column head pressure:
320 kPa; injection volume: 1 pl.

GC-MS analysis was performed on Hewlett Packard
5890 series I gas chromatograph connected with
AUTOMASS 50 (JEOL), operation conditions were as
follows: column: fused silica capillary column, TC-wax
(Hewlett Packard), 60 mX0.25 mm, df = 0.25 mm;
column temperature: 100-200C increasing at 3°C/min,
ending at 200°C for 20 minutes; injector: 180°C, split;
carrier gas: helium, 30 cm/sec; column head pressure: 180
kPa; injection volume: 0.5 [il; ionization energy: 70 eV,
ion source temperature: 200°C.  Chemical components
were identified by comparing their retention times and
mass spectra with those of authentic samples and/or W.ith
reference data "'

those in MS data library (NBS library). The relative

or by comparing their mass spectra with

amount of each component was determined by calculating

the peak area of the TIC chromatogram.
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RESULTS AND DISCUSSION

Table 1 shows the identified constituents and their
relative content in the essential oils of the strains of P.
frutescens examined. The compounds are listed in the
table in the order of elution from the GC column.

(1) PA type

The PA type of perilla is the chemotype of perilla
designated in the Japanese Pharmacopoeia and its
principal compound, perillaldehyde, is a distinctive
compound found exclusively in Perilla frutescens. The
content of perillaldehyde in the essential oil of the PA
type turned out to be 48.36-56.13% and that of limonene
was 15.98-18.85%.

reported in the previous papers.'”'? L-Menthol reported

These data agreed with those

by Ito'®* and Morisada'” was, however, not detected in
the strains tested.

(2) EK type

The principal constituents of the EK type are
elsholtziaketone and naginataketone. Nishizawa et al.
grouped this type into 4 subtypes according to the content
ratios between elsholtziaketone and naginataketone.”
Recently, a new compound, shisofuran, was identified in
the essential oil of a wild species of Perilla,'”” and this
compound was shown to be contained in the oil of the EK
type by the present assay, though Nishizawa's GC
condition did not detect shisofuran and elsholtziaketone
separately. Thus, the data reported by Nishizawa et al.
that more than 95% of the monoterpenoids in the essential
oil of No. 79 was composed of elsholtziaketone, should
be revised as follows: the content of elsholtziaketone in
No. 79 is approximately 30% and that of shisofuran is
41% (Table 1). Yet, shisofuran is so sensitive to both
light and heat that the compound may have been mostly
decomposed during steam-distillation.”” In order to
estimate the shisofuran and elsholtziaketone contents in
fresh material, leaves of No. 79 were extracted with
diethyl ether at 4°C and the ether extract was analyzed by
GC equipped with a packed column. As a result, content
of shisofuran and elsholtziaketone turned out to be 51.8%

and 11.6%, respectively.

(3) PK type

Koezuka et al. classified the PK type into the
following two subtypes; the PK-I type, containing much
perillaketone and little (< 1%) isoegomaketone, and the
PK-II type, containing perillaketone and isoegomaketone
in an approximately equal amount.” Among the PK type
strains described in this paper, No. 11 and No. 5526 were
of the PK-I type, and No. 6 and No. 63 of the PK-II type.
Perillaketone and isoegomaketone are supposed to be
synthesized from perillene via a common precursor
egomaketone,” however, egomaketone was not detected
in the PK type in this experiment, and perillene was
detected in a small amount in the PK-II type but not in the
PK-I type.

(4) PL type

The predominant constituent of the PL type is
perillene, which accounts for nearly 90% of the total
essential oil. A small amount of trans-citral, a possible
precursor of perillene, was detected but a further oxidized
compound, perillaketone, was not detected.

(5) C type

The C type, whose principal constituent is citral, and
which is common among P. citriodora, the wild species,
but had not been reported among other Perilla species.
The C type plants were generated for the first time among
the F, progenies of the crossing of a PK type plant with a
PL type plant of P. frutescens, and bred true to the C type
in the cultivated species.® Most of the constituents
detected in this C type were common with those in the PL
type, though, their contents varied.

(6) PP type

The PP type of P. frutescens are known to be
classified into the following 3 subtypes according to the
composition of their phenylpropanoids; the PP-m
(myristicin) type, the PP-dm (dillapiole, myristicin) type,
and the PP-em (elemicin, myristicin) type.” Among the
strains examined the present experiment, No.s 12, 10, 16
and 25 were of the PP-m, PP-em, PP-md and PP-emd
types, respectively.

The essential oil extracted from the leaves of the PP
type of P. frutescens does not contain monoterpenoids

generally, but a small amount of monoterpenoids such as
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limonene, perillaldehyde or perillaketone were detected in J. Essential Oil Res. (received).
almost all the PP type strains examined. These 16) A. Yuba, G. Honda, T. Mizukoshi, M. Tabata,
monoterpenoids were supposed to be contained in the Shoyakugaku Zasshi, 46, 257 (1992).

petioles, where the essential oil constituents were
different from those in the leaves.'”

Sesquiterpene compounds were detected in all the
chemotypes examined, however, the relative content of -
caryophyllene was considerably high in the PP type
strains (31.87-10.05%) than in the monoterpene type
strains (9.54-1.06%).
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