April 2008

Trade Science Ine.

Volume 4 Issue 1

Natural Products

A Tndéian Yournal

—=====> [ul| Paper
NPAIJ, 4(1), 2008 [81-84]

Theeffect of physical factor son chemical composition
of the essential oil of Cinnamomum tamala leaves

Shahnaz Sultana, M.Ali*, SH.Ansari, Priyanka Bagri
Department of Phar macognosy and Phytochemistry, Faculty of Phar macy,
JamiaHamdard (Hamdar d Univer sity), New Delhi-110062, (INDIA)
Tel: +91-9968281082; Fax: +91-26059663
E-mail: mali_chem@yahoo.co.in
Received: 31% January, 2008; Accepted: 5" February, 2008

ABSTRACT

The essentid oil of thefreshleaves of Cinnamomumtamala Neeset Eberm
(Lauraceae) of Delhi region was composed predominantly of eugenol
(74.4%), isoeugenol (21.1%), acetyl eugenol, B-elemeneand ethyl cinnamete.
Heating of the oil at 110°C for 24 hours showed percentage variation slightly.
When the 0il was exposed to the sunlight for 48 hoursisoeugenol (59.4%)
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was the main constituent while the concentration of eugenoal is decreased
t0 36.7%. Silicagel treated oil showed percentage variation slightly. Treat-
ment of theoil with UV light for 24 hoursand aluminaneutral increased the
concentration of eugenol to 95.4 and 96.4%, respectively.
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INTRODUCTION

Cinnamomum tamala Neeset Eberm (Lauracese),
amediumsizedevergreentreeupto 1.4mgirthand 7.5
m height, is distributed in tropical and sub-tropical
Himdayas, Khas and JaintiahillsinMeghdaya, Skkim,
Assamand Mizoramand cultivated in Tripurd®. Theail
possesses strong carminative, stimulant, diuretic, dia
phoretic, deobstruent and lactagogue properties?. Due
to high content of eugenol and cinammic aldehyde, itis
animportant flavoring agent. Theoil haswider applica
tionsin perfumery, cosmetics, chemica sand other in-
dustries. It can be used as an economic substitute for
oil of purecinnamon bark®. Theoil canbeutilizedin
anorexia, bladder disorder, dryness of the mouth,
coryzea, diarrhoea, nauseaand spermatorrhed®. The
major componentsof theleaf oil areeugenal, pinene,
limomene, caryophyllene, camphene, trans-sabinene

hydrate, -ocimene and germacrene A58, The essen-
tid il of theleaves possessed strong antimicrobia ™8,
antisepticand disinfectant properties®. The present pa-
per describestheeffect of different physical factorson
the content and chemica composition of theail.

EXPERIMENTAL

Plant material

Thedried leaves of Cinnamomum tamala were
purchased from thelocal market of GhondaMaujpur,
Delhi. The plant material was identified by Dr.
M.P.Sharma, Taxonomist, Department of Botany, Jamia
Hamdard. A voucher specimenispreservedintheher-
barium of the Department of Pharmacognosy and Phy-
tochemistry, Faculty of Pharmacy, JamiaHamdard.
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Theleaves(2kg) of C.tamalawerehydrodistilled
in al glass Clevenger apparatus according to the
method recommended in the British Pharmacopoeia,
1988. Thecolorlessvolatileoil wasdried over anhy-
droussulphate and stored at 4°C in the dark. The yield
was 2.31% based on theweight of the plant material.

Thermal effect on thevolatileoil

Thevolatileoil (3ml) of C.tamalawasheatedina
sededvid a 110°C in an electric hot oven for 24 hours.
After coolingtheoil wasstored inthedark at 4°C.

Sunlight effect on thevolatileail

Thevolatileoil (3ml) of C. tamalawasexposed
to sunlight for 48 hoursat 15°C in a glass vial. After
exposure, it wasstored inthedark at 4°C.

Ultraviolet light effect on volatileail

Thevolatileaoil (3ml) of C.tamalawasexposedin
ultraviolet light for 24 hoursat 12°C in a glass. After
exposure, theoil it wasstored inthedark at 4°C.

Treatment of thevolatileoil with silicagel-G

Thevolatileoil (3ml) of C.tamalawastreated with
slicagd-Ginaseaedvid for 24 hoursat 12°C. It was
dissolvedinsolvent ether, filtered and the sol vent evapo-
rated under reduced pressure on ahot steam bath. The
treated volatileoil wasstored inthedark at 4°C.

Treatment of thevolatileoil with aluminaneutral

Thevolatileoil (3ml) of C.tamalawastreated with
aluminaneutral inasealed glassvial for 24 hours at
12°C. It was dissolved in solvent ether, filtered and the
solvent evaporated under reduced pressure on a hot
steam bath. Thetreated volatileoil wasstored inthe
dark at 4°C.

GCanalysis

Analytical GC wascarried on aVarian 3300 gas
chromatography fitted with asilicon DB-1 capillary
column (30 mx0.25 mm), filmthickness 0.25 um; car-
rier gasnitrogen, flow rate 1.5 ml/min, split mode, tem-
perature programmed 80°C-225°C at 4°C/min. Injec-
tor temperature 250°C, detector used FID, detector
temperature 300°C. Injection volume for all samples
was0.1ul.

GC-MSanalysis
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GC-MSanaysiswere carried out on a QP-2000
ingrument fitted with afused sllicacolumn Ulbon HR-1
(25 mx0.22 mm), film thickness 0.22 um and FID,
carier gasHe, flow rate 1.5ml/min. Theinitial tempera
ture was 100°C for six minutes and then heated at a
rateof 10°C per minute to 250°C. The chromatograph
was coupled to aHP 5971 A mass sel ective detector
(70eV).

| dentification of constituents

Themost constituentswereidentified by GC by
comparing their retention indiceswith those of authen-
tic standardsavailablein thelaboratory whichwerein
close agreement with reference. Further identification
was achieved by GC/M S. Thefragmentation patterns
of mass spectrawere compared with those stored in
the spectrometer database usingthe NBS 54 KL and
Wiley L-built librariesand with those reported in the
literature>16],

RESULTSAND DISCUSSION

Theoil was characterized by high amount of aro-
meatic components (97.4%). The predominant constitu-
entswere eugenol (74.4%) and isoeugenol (21.1%).
The other aromatic components present inthevolatile
oil were acetyl eugenol (1.2%) and ethyl cinnamate
(0.7%). There were two monoterpene hydrocarbons,
a-thujene and a-pinene, present in trace amounts.
Among five sesquiterpenes (2.1%), -eemene (1.1%)
and p-caryophyllene (0.2%) were the hydrocarbons.
Thereweretwo sesquiterpene alcoholsand one ses-
quiterpeneoxide, dl occurring intraceamounts. All the
componentswere positively identified. Theoll wasde-
void of aiphatic condtituents.

A comparativevariation of thevolatileoil compo-
nents of thedried leaves of C.tamala after different
treatmentsissummarized in TABLE 1. a-Pinene, eu-
genol, B-elemene, ethyl cinnamate and caryophyllene
oxideweredetectedin al theoil samples. a-Thujene
wasonly detected in normal cinnamomum oil intrace
amount. The percentage composition of o-pinenevar-
iesfrom 0.1 to 0.3%. Except UV light exposed and
aduminatrested samples, lind ool wasdetectedindl other
samplesfrom 0.3%yieldinthenormd oil to 0.8%yvyield
intheheated oil sample. Cinnamic adehydewaschar-
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TABLE 1. Comparativevariation of thevolatileoil of theleavesof Ctamalaafter different treatments

S.no. Components Retention Indices A% B% C% D % E % F %
1 a- Thujene 922 0.1 - - - -
2 o- Pinene 925 0.2 0.3 0.2 0.1 0.3 0.1
3 Linalool 1086 0.3 0.8 0.5 - 0.5 -
4 Cinnamic adehyde 1210 - - - - - 1.2
5 | soeugenal 1317 211 15.9 59.4 - 32.7 -
6 Eugenol 1324 74.4 80.1 36.7 95.4 63.0 96.4
7 B-Elemene 1380 11 1.0 0.9 0.8 14 14
8 Ethyl cinnamate 1390 0.7 0.7 0.8 0.6 0.8 0.4
9 B-Caryophyllene 1403 0.2 - 0.2 0.1 0.3 0.3
10 Acetyl eugenol 1430 1.2 0.6 0.8 2.1 - -
11 Caryophyllene oxide 1520 0.2 0.6 0.5 0.1 0.7 0.2
12 Spathulenol 1544 0.4 - - 0.8 0.5 -
13 Ledol 1580 0.2 - - - -

A =Volatile oil without treatment (Normal); B= Volatile oil heated at 110 °C for 24 hours; C= Volatile oil exposed to sun light for
48 hours; D= Volatile oil exposed to UV light for 24 hours; E= Volatile oil treated with silica gel for 24 hours; F= Volatile oil treated

with alumina neutral for 24 hours

acterized intheoil sampletreated with duminaneutral
in 1.2% yield. Isoeugenol was detected in all the oil
samples, except UV light exposed and duminatreated
samples, from 15.9 to 59.4% yield. The percentage
concentration of eugenol wasdetected minimuminthe
sunlight exposed sample (36.7%) and maximuminthe
aduminatrested sample(96.4%). Theleve of 3-demene
differed dlightly from 0.8%inthe UV light exposed
sampleto 1.4%inthealuminaand silicagel treated
samples. Theconcentration of ethyl cinnamatea sovar-
ied dightly from 0.4% in thea uminatreated sampleto
0.8%inthesunlight exposed sample. Except theheated
oil sample, B-caryophyllenewasidentifiedinal the
volatileoil ssmplesfrom0.1t0 0.3yields. Acetyl eu-
genol waspresentindl oil samplesexcept silicage and
aluminatreated samplefrom 0.6% yield in the heated
oil to 2.1%inthe UV light exposed sample. Theper-
centage composition of caryophyllene oxidediffered
from0.1%inthe UV light exposed sampleto 0.7%in
thesilicagd treated sample. Spathulenol wasonly de-
tected inthe normal (0.4%), UV-light exposed (0.8%)
andsilicage treated (0.5%) samples. Ledol wasiden-
tifiedinthenormal oil in0.2% and it disappearedinal
other oil samples. From this study it was concluded
that o.-pinene, eugenal, B-elemene, ethyl cinnamateand
caryophylleneoxidewerenot affected by different types
of treatments carried out. a- Thujene and ledol were
transformed to other components, most probably into
cinnamic adehydesand eugenol.
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