j o u r n a l o f p h a r m a c y r e s e a r c h 6 ( 2 0 1 3 ) 3 6 1 e3 6 3

Available online at www.sciencedirect.com

journal homepage: www.elsevier.com/locate/jopr

Original Article

Compositional variability in volatiles from different plant
organs of Perilla frutescens L. cultivated in Uttarakhand (India)
Nirpendra K. Chauhan a, Sher Singh a, S. Zafar Haider a,*, Hema Lohani a,
Babu Lal Kushwaha b
a
b

Centre for Aromatic Plants (CAP), Industrial Estate, Selaqui 248197, Dehradun, Uttarakhand, India
R.M.P. (P.G.) College, Gurukul Narsan, Haridwar, Uttarakhand, India

article info

abstract

Article history:

Background: This investigation aims to determine the variation in essential oil compositions

Received 26 December 2012

in plant parts (whole plant, leaves, spikes and husk) of Perilla (Perilla frutescens L.) at 3

Accepted 4 March 2013

different sowing times and also to ensure the suitability of this crop in Doon valley climatic
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conditions for commercial cultivation.
Methods: During the course of study, seeds were sown at 25 days intervals in the month of
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May, June and July with 60  30 cm spacing. The essential oils from all the samples were

Essential oil composition

hydro-distilled using a Clevenger-type apparatus and analyzed by GC/MS.

Lamiaceae

Results and discussion: In all the oils, perilla ketone (43.49e90.28%) and 1-methyl-2-

Perilla frutescens

methylene trans-decalin (4.49e36.11%) were found to be the most abundant compounds.

Perilla ketone

Conclusion: On the basis of comparative composition, D1 stage (seeds sown on 20th May)

Sowing times

showed better results as compared with D2 (seeds sown on 15th June) and D3 (seeds sown
on 10th July).
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1.

Introduction

Perilla (Perilla frutescens L.), commonly known as “Bhanjira” in
India, belonging to Lamiaceae family, is an underutilized crop
of Indian Himalayas with potential utility in agriculture. It is
cultivated as a traditional crop in Asia for its medicinal and
nutritional value due to the bio-actives, fatty acid constituents
and essential oil. In India, the plant is grown in Himalayas but
there is no organized cultivation of the herb.1 In Uttarakhand,
villagers generally used seeds and leaves of the plants for the
preparation of ‘food chutney’ and flavoring curry materials.2
Literature survey has shown different chemotypes in the
essential oil of P. frutescens and other Perilla species such as

perilla ketone,3,4 perilla ketone-isoegomaketone,5 perilla ketone-egomaketone,6 perilladehyde,6,7 limonene-piperitone,8
b-caryophyllene,9,10 caryophyllene oxide4 and rosefuran.11
Perilla also showed high antioxidant and anti-inflammatory
activity.12e15
Keeping in view, that Perilla crop can play an important role
in national economy both as raw material, essential oil and
fatty oil for pharmaceutical industry and also as a foreign
exchange earner through export, we started to study on
quality and crop improvement of this plant.3,16 Therefore, this
investigation aims to determine the compositional variability
in the essential oils of plant organs (whole plant, leaves,
spikes and husk) at 3 different sowing times and also to ensure
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the suitability of this crop in Doon valley climatic conditions
of Uttarakhand for commercial cultivation.

2.

Materials and methods

2.1.

Experimental procedure

The study was performed in Doon valley (Uttarakhand) climatic conditions at the experimental field of Centre for Aromatic Plants (CAP), Selaqui, Dehradun located at 30 90 N
latitude and 78 20 E longitude at 680 m above sea level. The
seeds were sown at 25 days intervals on 20th May, 15th June
and 10th July, 2010 in the experimental plots with 60  30 cm
spacing. All agronomical management practices were performed as needed. The samples of leaves and whole plants
were collected at pre flowering and full flowering stages.

2.2.

Isolation of essential oils

Samples of whole plant, leaves, spikes and husk were subjected to hydro-distillation for 4 h using a Clevenger-type
apparatus to produce oil. The oils were dried over anhydrous
sodium sulphate and stored in sealed vial at low temperature
before analysis.

2.3.

Gas chromatography/mass spectrometry (GC/MS)

GC/MS analyzes were performed with a Perkin Elmer Clarus
500 gas chromatograph equipped with a split/splitless injector
(split ratio 50:1) data handling system. The column was Rtx-5
capillary columns (60 m  0.32 mm, 0.25 mm film thickness).
Helium (He) was the carrier gas at a flow rate 1.0 ml/min. The
GC was interfaced with (Perkin Elmer Clarus 500) mass detector operating in the EIþ mode. The mass spectra were
generally recorded over 40e500 amu that revealed the total
ion current (TIC) chromatograms. Temperature program was
used as follows: initial temperature of 60  C (hold: 2 min)

programmed at a rate of 3  C/min to a final temperature of
220  C (hold: 5 min). The temperatures of the injector, transfer
line and ion source were maintained at 210  C, 210  C and
200  C, respectively.
The components of the oils were identified by comparison
of their mass spectra with those of commercial libraries (NIST/
Pfleger/Wiley) or with authentic compounds and confirmed by
comparison of their retention indices either with those of
authentic compounds or with data published in literature.17

3.

Results

The average oil content in different plant parts were obtained
as 0.06e0.10% (whole plant), 0.10e0.14% (leaves), 0.13e0.23%
(spike) and 0.10e0.13% (husk) during different sowing times.
The highest oil content obtained in all the spike samples at
different sowing times, which ranged from 0.16 to 0.23% (D1),
0.15e0.20% (D2) and 0.13e0.18% (D3), whereas lowest oil yield
obtained in whole plant, varied between 0.06 and 0.09% (D1),
0.06e0.10% (D2 and D3). Table 1 shows the identified constituents and their relative content in the essential oils obtained
from whole plant, leaves, spikes and husk of Perilla frutescens
at 3 sowing times, D1-seeds sown on 20th May, D2-seeds sown
on 15th June and D3-seeds sown on 10th July.
D1 stage: The major compound was found as perilla ketone
(52.34e90.28%) followed by 1-methyl-2-methylene trans-decalin
(4.49e32.98%). The percentage of perilla ketone, the first major
compound in all the oils, was found maximum in spikes (90.28%)
followed by husk (64.54%), leaves (54.56%) and whole plant
(52.34%). 1-Methyl-2-methylene trans-decalin was higher in
leaves oil (32.98%) and lower in spikes essential oil (4.49%). The
amount of trans-caryophyllene was higher in the essential oil
obtained from whole plant (8.54%) and also in husk (5.08%).
D2 stage: In this stage of sowing the major compounds
were same as in D1, but the amount of perilla ketone
decreased in all the plant parts. In whole plant and leaves oils
it ranged from (43.49e47.73%), whereas in spikes and husk,

Table 1 e Identified compounds in the essential oils of Perilla frutescens during different sowing times.
D1 stage

Components

1-Octen-3-ol
Linalool
Valeric acid, pent-2-en-4-ynyl ester
1H-Indene, 1-ethylidene octa hydro-7a-methyl
Perilla ketone
Imidazole, 4-trifluoroacetyl
1-Methyl-2-methylene trans-decalin
a-Cubebene
b-Bourbobene
Trans-caryophyllene
Trans a-bergamotene
a-Humulene
Germacrene-D
Nerolidol
Caryophyllene oxide
Total identified (%)

D2 stage

D3 stage

WP

L

S

H

WP

L

S

H

WP

L

S

H

1.10
2.83
1.27
3.58
52.34
2.28
21.16
e
e
8.54
2.40
0.80
1.33
0.33
0.53
98.49

0.40
0.64
1.13
5.58
54.56
2.54
32.98
e
e
1.58
0.31
e
e
e
0.11
99.83

0.22
0.22
0.03
e
90.28
e
4.49
e
e
0.02
e
e
e
e
e
95.26

e
2.08
0.84
4.58
64.54
1.18
16.39
e
e
5.08
1.20
0.45
0.56
0.22
1.72
98.84

0.33
2.44
0.81
2.59
43.49
1.38
16.69
e
e
15.85
4.49
1.77
1.90
0.50
2.14
94.38

0.35
0.67
0.96
5.58
47.73
2.30
36.11
e
e
2.55
0.81
0.13
0.29
0.31
1.22
99.01

0.50
1.31
0.64
1.73
60.06
e
9.08
0.51
0.70
6.32
4.41
1.37
1.10
1.02
1.45
90.2

e
2.82
0.75
3.60
56.80
0.95
12.20
0.13
0.37
9.70
3.35
0.99
1.70
0.48
2.45
96.29

0.43
4.09
0.95
3.19
51.17
2.23
14.85

0.16
1.16
0.48
6.84
58.94
2.04
22.81
e
e
1.89
0.57
0.22
e
0.30
2.80
98.21

0.78
4.67
0.84
1.54
49.31
0.92
6.47
0.24
0.39
16.44
5.49
1.75
3.17
0.51
2.21
94.73

e
3.18
0.76
3.64
61.12
0.92
13.32
0.09
0.25
7.08
2.69
0.71
0.10
0.39
2.34
96.59

Date of sowing e D1 ¼ 20th May; D2 ¼ 15th June; D3 ¼ 10th July; WP: Whole Plant; L: Leaves; S: Spikes; H: Husk.

9.74
3.31
1.09
1.09
0.36
3.36
95.86
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the compound constituted 60.06% and 56.80%, respectively.
The amount of 1-methyl-2-methylene trans-decalin was also
decreased in whole plant (16.69%) and husk (12.20%), while
increased in leaves (36.11%) and spikes (9.08%) as compared to
D1. In D2 stage, the amount of trans-caryophyllene was
increased which ranged from (2.55e15.85%).
D3 stage: In D3 stage of seed sowing the percentage of first
major compound (perilla ketone) was found 51.17%, 58.94%,
49.31% and 61.12% in whole plant, leaves, spikes and husk,
respectively. The average amount of 1-methyl-2-methylene
trans-decalin was also found lesser as compared with D1
and D2. trans-Caryophyllene was detected in appreciable
amounts in D3 sowing stage (1.89e16.44%).
Earlier studies on the essential oils of P. frutescens and other
species3e11 revealed that perilla ketone and perillaldehyde are
the two major chemotypes which were reported in different
countries, though in some studies egomaketone, limonene,
piperitone, b-caryophyllene and rosefuran were also reported
as the major components in perilla species.

4.

Discussion

On the basis of comparative composition of the essential oils of
whole plant, leaves, spikes and husk at three sowing times, it
was found that the amounts of first 2 major compounds, especially perilla ketone were higher in D1 as compared with D2 and
D3 sowing times. Although all the samples were found qualitatively similar yet quantitative variations were occurred in
their compositions. The other components which were present
in remarkable amounts were linalool; 1H-indene, 1-ethylidene
octa hydro-7a-methyl; imidazole, 4-trifluoroacetyl; trans-abergamotene and caryophyllene oxide. Perilla ketone was also
found in appreciable amounts in two previous studies on the
essential oils of P. frutescens, which constituted 35.6%5 and
55.6%6 of the oil, but in present investigation, the samples from
all the stages were found rich in the name of perilla ketone.
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