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ABSTRACT : Volatile oil components were analysed in Perilla frutescens accessions collected from different
regions in South Korea and identified chemotypes based on the major volatile oil components. Major
components out of 30 compounds identified were limonene, perillaldehyde, perillaketone, isoegomaketone,
beta—caryophyllene, beta—farnesene, myristicin, and dillapiole, P, frutescens collections were classified into
four chemotypes : PA type (57.7% limonene and 19.8% perillaldehyde), PK type (89.8% perillaketone), ST type
(82.4% sesquiterpene, as 54.5% beta—caryophyllene and 27.9% beta—farnesene) and PP type (40.3%
phenylpropenes as 13.6% myristicin and 26.7% dillapiole) and 37.8% sesquiterpenes. The majorities of P,
frutescens collections in this study belong to PA type (41.9%) and PK type(38.8%).
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INTRODUCTION

Within the genus Perilla, Jaso is different from
Deulkkae in the form of leaf and stem, and flower color.
Jaso is divided into purple perilla (Perilla frutescens
Britton var. acuta Kudo), ruffle—leaved purple perilla
(P. frutescens Britton var. crispa Hand.—Mazz. f.
atropurpurea), wild perilla (P. frutescens Britton var.
viridis Makino) and upper—green purple perilla (P.
fruteseens Britton var. japonica Hara. for discolor
Makino) on the basis of morphological characteristics
(Han et al., 2000). Purple perilla has the purple leaf,
stem and flower. Ruffle—leaved purple perilla has the
ruffied form of leaf and purple flower. Wild perilla has
the green leaf and purple flower. Upper—green purple
perilla has the only one—sided purple leaf.

The leaves of Jaso are have been used as a
traditional Chinese herb medicine for cold and cough
remedies, and promoting digestion (Duke, 1988).
This fast—growing herb is used in a wide variety of
applications including foods, food coloring, and
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flavoring. In Japan, genus Perilla has been classified
into five major chemotypes according to the main
components of their volatile oils; perillaldehyde,
perillaketone, elsholtziaketone, citral and phenylpropanoid
type (Koezuke et al., 1984).

Introduction of anthocyamin pigments from purple
perilla to Deulkkae (green perilla) has been studied
by crossing them even though volatile oil components
in Jaso were not analysed extensively. To increase
the utility value of Jaso as an aromatic crop as well as a
source of anthocyanins, we compared the characteristics
of volatile components in the Jaso collected from the
different regions of South Korea and identified different
chemotypes with them.

MATERIALS AND METHODS

Plant materials

Jaso was collected from 13 regions (Table 1). Wild
perilla and ruffle—leaved purple perilla were collected
at Milyang, and upper—green purple perilla were
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Table 1. Collection sites of P. frutescens in Korea

Variety

Collection site

P. f. Brit. var. viridis Makino

Milyang (36)' a

Hongcheon (32) c
Milyang (32) d
" Sacheon (32) )

P. f. Brit. var, acuta Kudo

Cheongyang (20)
Dangjin (19)

Inje (18)

Milyang (19)
Naju (20)
Suwon (17)
Pocheon (17)
Yangpyeong (18)

— T Q -
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" The numbers in the parentheses indicate the numbers of analyzed samples.

collected at Hongcheon, Milyang and Sacheon. Purple
perilla was collected at Cheongyang, Dangjin, Inje,
Milyang, Naju, Suwon, Pocheon, and Yangpyeong.
Individual plants from these 13 accessions were
harvested at flowering stage for the analysis of
volatile components after greenhouse—growing at the
College Experimental Farm, Seoul National
University, Suworn.

Headspace sample collection

From the individual plant samples harvested at
each pot in experimental greenhouse, two to three
grams of leaves were weighed and placed into 22 ml
glass bottles without damaging the tissue. The leaves
were immediately freeze—dried and sealed with
teflon—coated septa and aluminum seals.

GC-MS Analysis

Volatiles were analyzed on the equilibrium
headspace autosampler (Tekmar 7000) connected
with gas chromatography/mass spectrometry
(Hewlett—Packard 6890/5973) equipped with
“chemstation” software . A fused—silica HP—5 capillary
column (1.0 film thickness, 0.25 mn (id) x 30 m,
Hewlett—Packard, USA) was used. Carrier gas was
helium and flow rate was 1.0 m{/min., and the injector
and detector temperatures were set to 250 and 280C,
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respectively. The oven temperature was held isothermal
at 80T for 3 min., and then, programmed to increase
to 230C at 5C/min. Identification of the headspace
volatile compounds of individual plants within each
population was performed by comparison of retention
time and mass spectrum of samples with those of
standards and Wiley 275 library (Wiley, USA).

RESULTS AND DISCUSSION

Headspace analysis was performed using the
leaves collected at flowering stage. Thirty volatile
components were identified (Table 2). The composition
and contents of volatile components were varied among
collection sites and individual plant. Components
which average contents was above 1% out of the 30
components were alpha—pinene, 1—beta—pinene, limonene,
perillaketone, perillaldehyde, isoegomaketone, beta—
carvophyllene, beta—farnesene, myristicin, and dillapiole.
Out of the above ten components, limonene, perillaldehyde,
perillaketone, isoegomaketone, beta—caryophyllene,
beta—farnesene, myristicin, and dillapiole were the
major volatile components. Koezuka et al. (1984)
reported that the major components of volatile oil
from P, frutescens in Japan were variable and grouped
into five chemotypes according to the contents of
major components: perillaldehyde, elshotziaketone,
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Table 2. The contents of volatile components in leaf of Periila frutescens by headspace analysis.

Mean of GC area (%)

Sig.!
a b c d e f g h i j k I m
1 043 041 115 197 456 212 - - 134 129 - 159 535 s
2 006 016 - 0.18 - - - 477 006 001 039 - -
3 008 014 - 044 094 024 - - 026 023 - 038 151 e
4 010 012 - 042 - - - - 043 005 026 - 007 ns
5 040 036 078 190 368 145 - 003 127 139 - 223 378
6 005 005 - 022 051 0086 - - 017 014 - 023 054 s
7 835 598 864 3345 5323 3465 759 - 2274 3914 - 8922 4492 =
8 004 0.04 - 023 060 0.05 - - 016 0.08 - 016 053 =
9 003 003 - 011 020 - - - 009 005 - 010 017 s
10 - - - - 329 030 - 064 - - - 167 153 =
11 006 297 - 096 - - - - 102 049 059 - - e
12 - 204 - 010 - - - - 024 039 - - - e
13 - 161 - 0.01 - - - - 012 010 o018 - - e
14 067 019 - 008 - - - - 0.08 0.18 - - - e
15 - 4647 255 4337 014 111 - 4560 5594 3786 4614 021 029 =
16 202 037 - 028 - - - - 023 066 0.02 - - e
17 123 193 198 740 25675 1571 - -~ 699 642 3302 175 2641 =
18 ~ 212 - 0.01 - - - - 016 009 - - - e
19 - 2726 - - - - - - 204 14 - - - e
20 134 0.08 - 0.06 - - - - 017 038 - - - e
21 4224 530 2561 618 433 2977 6999 1541 429 640 492 169 TT77 e
22 3297 - 228 - - 228 262 - - - 188 - 039
23 329 017 111 021 022 019 - - 014 030 0141 008 040 +=
24 194 124 862 157 133 356 754 376 127 193 204 024 168 =«
26 011 001 494 004 009 051 214 003 004 007 003 002 077 =
26 - - 053 - 025 006 - 004 - - 002 010 028 ==
27 033 013 - 014 - - - - 021 023 0.09 - - e
28 0138 001 105 - - 011 - - 0.05 0.01 - 004 018 =
29 177 - 042 - - 014 - 2873 - - 589 - 004 *
30 - - 3972 - - 738 1012 0.89 - - - - 254 .
31 233 094 063 047 068 032 - 004 040 062 414 022 105 ==

" Significance : =+ p<0.001: = 0.001 { p ( 0.01: *0.001 {p ( 05 nsp ) 05.

- not detected.

T:alpha—pinene, 2:1-octen-3-ol, 3:sabinene, 4:benzaldehyde, 5:1-beta—pinene, 6:2-beta—pinene. 7:limonene. 8:1,8—cineole,
9terpinolene. 10:linalool, 11:delta—3-carene, 12:perillene, 13:camphenilone, 14:dodecane, 15:perillaketone, 16:tridecane,
17:perilaldehyde, 18:egomaketone, 19:isoegomaketone, 20:tetradecane, 21:beta—caryophyllene, 22:beta—farnesene, 23:alpha—
humulene, 24:alpha—farnesene, 25 farnesene, 26:valencene, 27a:germacrene—d. 28:bicyclogermacrene, 29:myristicin,
30:dillapiole, 31:others

perillaketone, citral and phenylpropanoid types. Out of beta—farnese which were not found in Japanese Jaso
these five chemotype, elshotziaketone and citral types were detected as the major components Iin
were not detected in Jaso grown in Korea, while Cheongyang, Dangjin, and Milyang accessions.

sesquiterpenes such as beta—caryophyllene and Fig. 1 showed five major TIC (total ion chromatograph)
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Fig. 1. Total ion chromatograph of GC/MS spectrum
of headspace analysis from leaf of jaso.
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patterns obtained by GC—MS analysis. Major
component of {(d) and (e) in Fig. 1 were myristicin
and dillapiole, respectively, which belong to
phenylpropenes. Therefore, these two patterns could
be classified into one type ; PP type (phenylpropene
type). The major components showed in Fig. 1—(c)
were beta—caryophyllene and beta—farnesene which
belong to sesquiterpenes and this type might be
classified into ST type (sesquiterpene type). As a
results, the chemotypes based on the contents of the
major volatile component of Jaso grown in Korea
could be classified into four types.

The contents of major volatile component in each
chemotype were shown in Table 3. PA type occupied
41.9% out of total sample analyzed and 57.9% of it
was limonene and 19.6% was perillaldehyde. This
type was detected in all Jaso varieties (wild perilla,
ruffle—leaved purple perilla, upper—green purple
perilla, purple perilla) collected in this study. PA type
may provide the possibility of selection as a
vegetable perilla with special aroma and red leaf
instead of vegetable perilla with tough and strong
aroma at present consumed. PK type contained
89.8%, perillaketone which was identified with 38.8%
out of total sample analyzed. Perillaketone has been
reported as a major volatile component in Deulkkae
(P. frutescens Brit. var. japonica Hara) grown in
Korea (Jeong et al, 1998; Kim et al, 1999; Lee et al,
1999; Song et al, 1998). Therefore, PK type is
expected to be cultivated as leaf vegetable which has
the same fragrance of Deulkkae but differ from

Table 8. The major volatile component of chemotype
of P. frutescens.

vl GC area %
ajor
component Chemotype
PA type PK type ST type PP type
PA 7754599 0 492+10.10 837+ 9.09
PK 0.15+0.50 89.8415.95 0 447+ 6,99

ST 9074647 502+3.04 8237+ 956 37.83+ 854
PP 0.46+275 0.01+0.05 142+ 115 40.32+11.29
PA : limonene (57 .7%)+perillaidehyde (19.8%).
PK : perillaketone.
ST : beta—caryophyllene(b4.6%beta—farnesene (27.9%).
PP : myristicin (13.6%dillapiole (26.7%).
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Deulkkae in color and shape of leaf. ST type contained
82.4% sesquiterpenes (54.5% beta—caryophyllene
and 27.9% beta—farnesene), which was identified
with 7.8% out of total sample analyzed. This type, not
reported in Japan, was classified newly in this study.
Sesquiterpenes are generally less volatile and have
less direct organoleptic properties than monoterpenes.
ST type could be used to develop cultivar for consumer
who do not like Deulkkae as leaf vegetable with
strong and tough aroma. PP type was containing
40.3% phenylpropenes (13.6% myristicin and 26.7%
dillapiole) and 37.8% sesquiterpenes, which was
11.6% out of total sample analyzed.
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