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ABSTRACT

The seeds of P. frutescens L., collected from different altitudes showed a
maximum oil yield (43%) from Ghat Chamoli, whilein cultivated samples
fromPinder Valley an oil yield of 46% was observed. Thefatty acid profile
reveal ed more than 87% polyunsaturated fatty acids (PUFAS) having 74.3%
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omega-3 fatty acid (ALA) from cultivated seed oil of Dehradun, whilein
wild samples amaximum of 84.5% PUFAswith 68.8 % omega-3 fatty acid.
Thefatty acid profilerevea ed octadecatrienoic (omega-3) acid asthe mgjor
component of these oils ranging from 65.96-74.29%, maximum being in
cultivated seed oil from Dehradun region, therefore, we may conclude that
Perilla should be cultivated for the oil vis-a-vis omega-3 fatty acid.
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INTRODUCTION

Humans do not synthesize two of thefatty acids
essentid for thehedthi.e, linoleic (18:2) andlinolenic
(18:3) acids. Therefore, these essentia fatty acidsmust
beobtainedwith diet. Alphalinoleicacid (ALA, omege-
3) is one of them which has been reported from
Actinidia chinensis, Salvia hispanica, Mathiola
incanain morethan 60.0 % of total fatty acids, how-
ever, Perilla frutescens contained only 56.8 %. Di-
etary lipidsand fatty acid composition of our diet plays
animportant rolein health and di sease prevention*-3,
Then-3PUFAsarebeneficia for improving ovulation,
embryo quality and cardiovascular protective effectd*
8. Theratio of n-6/n-3 PUFAsisdirectly involvewhen
considering the prevention of cancers, heart disease,
hypertension and auto-immune disorder’”#, WHO/

FAO suggested aratio of 5:1-10:11, in the Western
diet 10 and 25 to 1 has been estimated’® and NIH
suggestsaratio of 2:3-3: 114, Literaturerevealed that
perillacil isrich sourceof protein, fats, PUFAsandits
lipid contentsranged from 38.6 t0 47.8%. It also pre-
ventsexcessive growth of visceral adiposetissug?4,

The present investigation has been undertaken in
view of theimportance of omega-3 fatty acidswhich
are beneficia in preventing many health problemsin-
cluding heart diseases, rheumatoid arthritisand can-

TABLE 1: Qil yield of thesample

Sample DH GC PV SG TH
wild 41.1+1.53 43.0+2.26 37.2+1.79 41.8+2.29 38.9+1.71
Cultivated 42.9+1.54 41.3+1.05 46.2+1.08 45.2£1.32 43.0+2.03

DH, Dehradun; GC, Ghat Chamoli; PV, Pinder Valley; SG,
Srinagar Garhwal; TH, Tehri; £SD value; Analysis were car-
ried out in triplicate
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TABLE 2: Fatty acid composition of wild and cultivated seed oilsof p. frutescens(abbreviation letter between brackets)

Fatty acid composition (%)

Sample 16:0) 16:1M) 18:09 18:1©@ 18:2) 18:34" 20:04" n-6/ n-3
DHY 9.67+0.143  0.12+0.015  2.49:0.308  0.23+0.029  15.92+0.283  67.88+1.473  0.18+0.050 4.26
DHC 8.33+0.583 0.13+0.05 2430242  0.09£0.009  12.80+0.138  74.29+1.916  0.11+0.021 5.80
[clond 9.94+0.380  0.11£0.02  2.33+0.146  0.11+0.021  1451+0.129  68.65t1.463  0.11:0.006 473
GC° 9.07+0.106  0.14£0.01  3.09:0.009  0.11+0.85  13.80+0.425  70.56+0.382  0.11:0.046 5.11
pvW 11.9+0.500  0.11+0.01  2.62£0.063  0.13:0.040  15.41+0.361  66.85+0.793  0.12+£0.019 434
pVv© 8.95:0.149  0.10+0.004  2.72+0.068  0.10+0.014  13.58+0.293  70.67+0.977  0.11+0.009 5.20
sGW 9.69£0.049  0.10+0.002  2.29+0.099  0.20+0.135  15.67+0.076  68.82+0.925  0.16+0.059 4.39
SG¢ 8.99:0.116  0.10+0.007  2.40+0.043  0.09+0.004  14.26+0.502  71.78+0.746  0.09:£0.004 5.03
THY 10.66+0.232  0.10+£0.008  2.81+0.020  0.10+0.027  16.69+0.364  65.96+0.621  0.12+0.009 3.95
THC 9.34+0.400  0.10£0.001  3.03+0.227  0.08+0.029  13.71+0.074  70.28+0.055  0.09:£0.004 5.12

PUFAs in Cultivated 83.99-87.09 %
PUFAsin Wild 82.26-84.49 %

DH = Dehradun; GC = Ghat Chamoli; PV = Pinder Valley; SG = Srinagar Garhwal; TH = Tehri; +SD value; YWild; “Cultivated,;
PPalmitic acid; "Hexadecenoic; SStearic acid; °Oleic acid; “Linoleic acid; “"Linolenic acid; ~"Arachidic acid; Analysiswere carried

out in triplicate

cer? 517 taking into account thedtitudina, cultivation
parameters and ratio of n-6/n-3 PUFAS.

MATERIALSAND METHODS

The seedsof P. frutescensL. werecollected from
Dehradun (DH), Ghat Chamoli (GC), Pinder Valley
(PV), Srinagar Garhwad (SG), and Tehri Gahrwa (TH)
varyinginther dtitudes600 m, 1443 m, 990 m, 590 m
and 1378 m respectively and these sampleswerealso
cultivated. The plant wasidentified by Botanical Sur-
vey of India, Dehradun and avoucher specimen has
been deposited there (BSD Accession No. 112748).

CA4-C24 even carbon standardswere obtained from
SupelcoAnalytical USA and purchased from Sigma
Aldrich, while solvents (M ethanol HPLC grade) and
chemicalsanalytica gradewere purchased from Merk
IndiaLtd.

Cultivation

The seeds of P. frutescens L. were collected as
aboveand cultivated using fivetreatment consisting plant
spacing (30x45, 30x60, 45x45, 45x60 and 60x60
cm) werestudiesin randomized block designtoevau-
atetheeffect of different plant spacingonoil yieldand
qudity of chemica congtituentsof theail.

Extraction
Theoil was extracted from wild aswell as culti-

vated seeds (100 g) in soxhlet extractors with petro-
leum ether (b.p. 40-60°) and theoil yield are presented
inpercent (w/w) TABLE 1.

Transesterification

Theoilsfromwild aswell ascultivated seedswere
transesterified by Bureau of Indian Standard (BIS)
method*#*9 with somemodification. Hexanefraction
wasreflex with 0.5 N methanolic NaOH and extracted
with diethyl ether, 5 ml water containing 1 ml concen-
trated HCL wasadded in remaining part and extracted
with petroleum ether. Solvent was evaporated under
reduced pressure and reflex with methanol containing
two dropsof H,SO,, diluted with water and extracted
with petroleum ether.

GC and GC-M S analysisof methyl esters

Methyl eterswereandyzed by usngAgilent 6890N
gas chromatograph equipped with FID and datahan-
dling system. Andytica conditionswerePerkin EImer®
(Precisdly) Cat #N 9316013 PhaseElite-| (Crossbond
100 % dimethyl Polysiloxane) Capillary Column (60
mx0.25 mm, film thickness 0.25um), injector and de-
tector temperatures were 210°C and 280°C respec-
tively whilenitrogen wasused ascarrier gas. Oventem-
peraturewasheld for 5 minutesat 50°C, with 10 min
solvent delay then Programmed at 3°C / min up to
230°C and then held i sothermal at 230°C for 20 min.
Identification of constituentswas based on the com-
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parison of their retention timeswith those of standard
samples.

GC-M Swasdone by Perkin EImer make Clarus
500 GC-M Sequipped with datahandling system. Ana-
Iytica condition and temperature programmingwasthe
same as described above, helium used as carrier gas
and GC-M Soperatingin El modeat 70 eV. Identifica
tion of the constituents was based the comparison of
their retention timeswith those of standard samples,
and by comparison of their mass spectral fragmenta-
tion patternsmatching againgt Commercid Library mass
spectra(Nigt, Pfleger, Wiley etc.). Thefatty acid chemi-
ca constituentsarelistedin TABLE 2.

RESULTSAND DISCUSSION

Theoil content from wild and cultivated seeds
(TABLE 1) ranged from 38.9-46.2%, maximum be-
ingin cultivated seedsfrom Pinder Valley (PV). Itis
interesting to note that the wildly grown seeds of
Pinder valley had minimum oil content aswell. How-
ever, in the present study, it was observed that in
general cultivated seedshad moreoil than their wild
habitats (Figure ), the only exception being the seeds
from Ghat Chamoli (GC).Thefatty acid composition
of theoilsfrom Perillais presented inTABLE 2. The
fatty acid profilereveal ed octadecatrienoic (ALA,
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omega-3) acid asthe major component of these oils
ranging from 65.96-74.29 %, maximum being in cul-
tivated seed oil from Dehradun region, whereas mini-
mum wasfoundinthe seed oil from Tehri Garhwal in
wild origin (Figure 2). However, 56.8 % omega-3
fatty acid wasreported in Perilla. It isnoteworthy to
mention herethat all the cultivated samples showed
ratio of n-6/n-3 as recommended by WHO/FA O,
Thetotal polyunsaturated fatty acids (pufa) ranged
from 82.26-84.49% in seed oilsfromwild environ-
ment while 83.99-87.09% in cultivated form. Over-
all, 87.09% of pufawas observedin cultivated seed
oil from Dehradun. Further, hexadecenoic (16:1) and
dodecanoic (20:0) acidswerefound ailmost in equal
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Figurel: Qil yield of thesample
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THW
" mTHC

16:0(F) 16:1(H) 18:0(8) 18 1(0) 18:2(L) 18:3(Ln) 20:0(Ar)

DHW = Wild Dehradun, DHC = Cultivated Dehradun, GCW = Wild Ghat Chamoli, GCC = Cultivated Ghat Chamoli, PVW =
Wild Pinder Valley, PVC = Cultivated Pinder Valley, SGW = Wild Srinagar Garhwal, SGC = Cultivated Srinagar Garhwal, THW

= Wild Tehri, THC = Tehri, | = SD value,
acid, Ar =Arachidic acid

H = Hexadecenoic, S= Searic acid, O = Oleic acid, L = Linoleic acid, Ln = Linolenic

Figure2: Fatty acid composition of wild and cultivated seed oilsof p. frutescens

Natural Products

-
A Tudéan Journal



NPAIJ, 6(4) 2010

Devendra Singh Negi et al.

175

amounts (TABLE 2) inwild and cultivated seed oils,
whereas hexadecanoic (16:0) and octadecadienoic
(18:2) acids was found according to the reported
values?. In the present study we observed octade-
cenoic acid (18:1) intherangeof 0.8-2.3 %asagainst
the reported values. From the present study we may
concludethat Perilla should be cultivated for the oil
vis-a-vis omega-3 fatty acid.
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