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ABSTRACT

A sensitive and accurate high performance thin layer chromatographic
method has been devel oped and validated for the determination of eugenol
from the leaf and berry powder of Pimenta dioica(L.) Merr..The leaf and
berry powders were extracted with methanol and the extracts were sepa-
rated on TLC Silicagel 60 F,,, using toluene asthe mobile phase.Detection
and quantificationwere carried out densitometrically using deuterium lamp
at A=280 nm.The proposed method was validated for linearity, precision
and accuracy.Linear response to eugenol was found to bein the concentra-
tion range of 200-600 ng per band.The devel oped method can be used for
routine quantitative monitoring of eugenol from the dried leaf and berry
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INTRODUCTION

Pimentadioica(L.) Merr.isabushy evergreentree
belonging tothe Myrtaceaefamily!™. Itisnaiveto West
Indiesand Tropical Americd? andisgrowninIndiain
thestatesof Bangaore Bihar Karnataka KerdaOrissa,
Tamilnadu and West Bengal®. Thedried unripefruits
of Pimentadioica(L.) Merr.formtheAllspice, Jamai-
can Pepper or Pimento of Commercel. The berries
arethesourceof important spiceinthefood industry®.
Theberry oil hasbeen reported to have anti-microbid,
antifungal and insect-repellant properties®. Pimenta
dioica(L.)Merr. leaf oil has been used asan adulterant
of themoreexpensiveberry aill¥, Itisaso used for the
isolation of eugenol™,

Most of the recent work for the determination of
the constituents of leaf and berry oils of Pimenta
dioica(L.) Merr. has been carried out by GC meth-

odg%,

Eugenol (4-hydoxy-3-methoxydlylbenzene) isiden-
tified asoneof themg or congtituentsof Pimentadioica
(L.) Merr. leaf and berry 0ilg59. Eugenol isused asa
fragrance and flavouring agent!'9. It acts as an anti-
oxidant,carminative and anti-spasmodic agent™V.

A literaturesurvey revea sthat aHPLC method is
reported for the quantification of eugenol from the ber-
ries Pimento dioica (L.) Merr.[, Also, GC methods
arereported for theidentification of the constituents of
theleaf and berry oil of Pimentadioica(L.) Merr(®9,
A HPTLC method isreported for the quantifi cation of
eugenol from leaf powder and capsule formation of
Ocimumsanctum*@, A HPTL C method for simulta-
neous determination of eugenal, luteolin, ursolicacid
and oleanolic acid in black and green varieties of
OcimumsanctumLinn.isreported®3. Also, thereare
HPTLC methodsreported for quantification of eugenal


mailto:gauricharegaonkar@gmail.com

30 HPTLC quantitation of eugenol from Pimenta dioica(L.) merr.

ACAIJ, 8(1) March 2009

Full Peper —

from Syzygium aromaticum(L.) Merr. and Perry*4
and from leaf powder of Cinnamomumtamala nees
& eberm(*, Another, HPTLC densitometric method
for s multaneous determination of cinnamal dehyde, eu-
genol and piperinein pepper contaminated cinnamonis
reported*®. Also, aHPTLC method for smultaneous
analysisof umbelliferone, psoraen and eugenol inthe
fruit pulp of Aegle marmelos and in fruits of
Trachyspermum ammi(Linn.) Sprague and
Foeniculam vulgare Mill. is reported®. A HPTLC
and GC-M Smethod for separation and identification
of eugenoal inclove, nutmeg cinnamon, herb bennet, ca-
lamusand val erianisreported?.

However, no HPTLC method for the quantitative
determination of eugenol from crude leaf and berry
powder of Pimenta dioica(L.) Merr. isreported. As
eugenol isasignificant constituent of theleavesand
berriesof Pimentadioica(L.) Merr.,asimpleHPTLC
method isdevel oped for itsquantitation.

2.EXPERIMENTAL

2.1. Reagentsand standards

Methanol and toluenewereof andyticd grade, each
with apurity of 99.8 % and 99.5% respectively. Eu-
genol was given as a gift from S.H.Kelkar and
Co.Pvt.Ltd., Mumbai, India and had a purity of
98.76%.Aluminiumbacked TLC Silicagdl 60 F, plates
having a thickness of 0.2mm were purchased from
Merck(Mumbai,India).

2.2. Plant material

Theleavesand berriesof Pimentadioica(L.) Mer.
were collected from the trees from Nagercoil,
Tamilnadu,India The sampleswere authenticated by
National Botanical Research Ingtitute, Council of Sci-
entificand Industria Research, Lucknow,India(voucher
gpecimen no: 95394). Theleavesand berriesweredried
and powdered. Each powder was passed through a
BSS n0.85 mesh sieve.Each sample powder was stored
inasgparateair-tight container at room temperature(28+
2°C).

2.3. Preparation of stock and working standard
solutionsof eugenal

A stock solution of eugenol (0.5 mgmL™) waspre-
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pared by transferring accurately weighed about 5 mg
of eugenol intoal0 mL standard volumetricflask, fol-
lowed by dissolvingin 5 mL methanol. Theflask was
sonicated for 10 minutes and then diluted to volume
with methanol. 1 mL of thisstock solution wastrans-
ferred to a separate 10 mL standard volumetric
flask.Volumeof thisflask wasmade upto themark with
methanol (0.05mgmL™).

2.4. Preparation of samplesolutions

Accurately weighed about 100 mg of leaf and berry
powder of Pimentadioica(L.) Merr. wastransferred
toal0mL standard volumetricflask. 5mL of methanol
was added to each flask and theflasks were soni cated
for 45 minutes, withintermedi ate sheking.After cooling
to room temperature(28 + 2°C), the contents of each
flask werediluted to volumewith methanol . Each of the
sample solution wasthen filtered separately through
Whatman no.41 filter paper(Merck,Mumbai,India) and
filtrate of each sample solution wascollected. For the
determination of eugenol from the berry powder, 1 mL
of thefiltrate obtained was diluted to 2 mL with metha
nal.

2.5. Chromatogr aphic conditions

Chromatography was performed on 20 cm x 10
cmauminium backed TLC Silicagel 60 F,, plates.
Before application, the plateswere pre-washed with
methanol by ascending chromatography and then acti-
vated inanoven at 110°C for 10 minutes. The standard
and sampl e solutions were applied as sharp bands of
8mmlength, by meansof Camag (M uttenz, Switzerland)
Automatic TLC Sampler 4 (ATS 4), equipped with
25uL Hamilton syringe. They were applied at adis-
tance of 8mm from bottom, thedistancefrom thesides
was 15mm.The delivery speed of application was
150nL/sec.

The plateswere devel oped to adistance of 60mm
usi ng toluene asthe mobile phase. Before application,
the Camag glasstwin trough chamber lined with filter
paper was saturated with mobile phase vapoursfor 20
minutes. After development, theplatesweredried for 4
minutesus ng hot air. The plateswere scanned by means
of TLC Scanner 3 (Camag), withwin CATS software,
version.1.4.4, in absorbance-reflectance mode using
deuterium lamp at A=280nm.The photodocumentation
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of theplateswasdonewith TLC Visuaiser(Camag).
2.6. Validation of the proposed HPTL C method
2.6.1. Linearity

Different volumesof the eugenol standard solution
of concentration 0.05 mg mL-*were applied to a20
x10cm pre-washed TLC plate.Volumesof 4, 6, 8, 10,
12ul equivaent to 200, 300, 400, 500 and 600 ng per
band were applied. The plates were developed and
scanned as described above. The calibration plot for
eugenol was obtained by plotting obtained peak areas
agangt corresponding concentrations. Thelinearity ex-
periment was repeated three times on three different
platesand themean was used for the calculations. The
linear responseto eugenol wasfound inthe concentra:
tion range of 200-600 ng per band and correl ation co-
efficient was0.998.

2.6.2. Limit of detection(LOD) and limit of
guantification(L OQ)

Thelimit of detectionandlimit of quantificationwere
calculated by the use of the equationsLOD =3 x N/B
and LOQ =10x N/B, whereN isthestandard devia-
tion of peak areas of eugenol (n=5) taken asameasure
of noise, and B isthe slope of the corresponding cali-
bration plot. The LOD and LOQ va uesfor eugenol
werefound to be 40 ng per band and 120 ng per band
respectively.

2.6.3. Precision

Th method wasvalidated for instrumental preci-
sion, repeatability and intermediate precision. Instru-
mental precision was studied by repeated analysis
(n=10) of standard eugenol containing 400ng per
band.The results were expressed as percent RSD of
peak area. Therepeatability of the method wastested
by preparing three different concentrationsof |eaf pow-
der of Pimenta dioica (L).Merr. (6, 12 and 18 mg
mL 1) and three different concentrations of berry pow-
der(3, 7 and 11 mg mL1). Each samplewas extracted
with methanol asdescribed earlier. Each concentration
of theleaf and berry powder extractswas appliedin
triplicate, on the same plate, on the same day and
analysed by the above procedure.

Theintermediate precision of themethod was de-
termined inthesameway asrepeatability, but onthree
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Spectra comparison

Figurel: Overlay of UV spectraof ; (A) Sandard eugenol
and; (B) Eugenol present in theleaf powder of Pimenta
dioica(L.) Merrill; (C) Eugenol present in berry powder of
Pimentadioica(L.) Merrill

successivedays. Thevalues of precision for each of
three parametersfor the leaf and berry powder solu-
tions were found to be below 2, indicating that the
method ispreciseto carry out thisanaysis.

2.6.4 Specificity

The specificity of the proposed HPTLC method
was ascertained by overlapping UV spectraof stan-
dard eugenol with UV spectraof each of the sample
solutions(Figure 1). The eugenol band in both the
sampleswascompared a three positions, thepesk art,
peak middleand peak end. Therewasagood correla-
tion between all spectraobtained at each of thethree
positionsof bands. The peak of eugenol wasthus not
masked by the peak of any other component in the
samplewhichwasindicative of peak purity.

2.6.5 System suitability

Thesystem suitability testswere carried out to con-
firmtha system usedisadequateto carry out thisanaly-
sisand givesreproducibleresults.Parametersthat were
studied to evaluate the suitability of the system were
peak areas and retardation factors(R ) of eugenol. To
ascertain theeffectiveness of themethod developedin
thisstudy, system suitability testswere carried out by
applying standard eugenal solutions containing 600 ng
totheplate, six times. The plateswere devel oped un-
der optimized chromatographic conditions. Theresults
were again expressed as percent RSD of peak area.
Theval uesof percent RSD werefound tobebelow 2,
indi cating that the method i sreproducible and hence
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TABLE 1: Resultsfrom recovery analysisof eugenol from
leaf and berry powder of Pimentadiocica(L.)Merr

Amount of Amount of Mean

Part Per cent
used Leve gmple eugenol amount . recovery
weighed[mg] added[mg] found[mg]
Leaves O 100.3 0 0.90+0.072 985
1 100.5 0.22 1.10+0.053
2 100.7 0.45 1.33+0.060
3 1004 0.67 1.55+0.038
Berries 0 100.7 0 2.30+£0.046 99.0
1 1004 1.15 3.42+0.032
2 100.3 1.73 3.98+0.045
3 100.5 2.3 4.56+0.051

aMean + SD(n=7)
TABLE 2: Resultsobtained from assay of eugenol fromthe
leaf and berry powder of Pimentadioica(L.)Merr

L eaf Berry
Mean weight of sample[mg] 100.6 100.4
Mean amount of eugenol found in
sample[mg]?® 0.90+0.037 2.30+0.042
% RSD of peak area of eugenol 0.77 0.64
Mean amount of eugenol found[%o] 0.90 2.30

aMean = SD(n=7)

A B c
Figure2: TLC plateshowing separ ation of eugenal in; (A)
M ethanolic extract of leaf powder of Pimentadioica(L.)
Merrill; (B) Sandard eugenol and; (C) M ethanalic extract
of berry powder of Pimentadioica(L.) Merrill

suitablefor routine chromatographic andyss.
2.6.6 Accuracy

Accuracy of the method was checked by perform-
ing recovery experiment from theleaf and berry pow-
der, by standard addition method, at threedifferent lev-
els. For the determination of recovery from the | eaf
powder, known amounts(0.22 mg, 0.45 mg and 0.67
mg) of standard eugenol were added to 100 mg of |eaf
powder of Pimenta dioica(L.)Merr. For determina-
tion of recovery from the berry powder, known amounts

(1.15mg, 1.73 mg and 2.3 mg) of standard eugenol
were added to 100 mg of berry powder of Pimenta
dioica(L.) Merr. Each sample was extracted as de-
scribed earlier and each extract was analysed seven
times by the devel oped HPTLC method. The amount
of eugenol recovered from both the sampleswerede-
termined at each level. The percent recovery wasde-
termined. Theresultsof recovery andysisfromtheleef
and berry powder from Pimentadioica(L.) Merr. are
giveninTABLE 1.

2.7. Estimation of eugenol from thedried leaves
and berry powder of Pimentadioica(L.)Merr.

Seven replicatesof theleaf and berry powder so-
lutions (prepared as described in section 2.4, 3ul for
leaf powder solution and 2ulL for berry powder solu-
tion) were analysed by the developed HPTLC
method.Peak areas and mean peak areas of eugenol
from both the samplesol utionswererecorded. Theiden-
tity of eugenol from each samplesol ution was confirmed
by comparison of R_vaueof standard eugenal. Figure
2 showsadeveloped TLC plateindicating the separa
tion of eugenol from themethanolic extract of leaf and
berry powder of Pimenta dioica(L.) Merr. From the
cdibration plot of eugenol, theamountsof eugenol from
each sampl e solution was determined. Theresultsob-
tained from assay aregivenin TABLE 2.

3. RESULTSAND DISCUSSION

TheHPTLC methodsreported for the quantifica:
tion of eugenol indifferent plantsasmentioned earlier
have used toluene:ethyl acetate:formicacidinvarying
ratiog*?™, The HPTL C method reported for smulta-
neous determination of cinnamal dehyde, eugenol and
pi perine has used petroleum ether:dichloromethane:
formicacid(2:4:0.1, v/iviv)asmobile phasd®®. Theother
HPTLC method reported for s multaneous determina-
tion of umbelliferone, psoralen and eugenol has used
toluene:methanal (9.5:0.5, v/v) asmohbilephasd™™. The
HPTLC method reported for the separation and iden-
tification of eugenol in clove,nutmeg,cinnamon, herb
bennet,calamus and val erian has used n-heptane:ethyl
acetate(60:40, v/v)asmobile phasg™®.,

Inthisexperiment, tolueneassinglecomponent was
used as mobile phase and was efficient to resolve eu-
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genol fromtheother components present inthetheleaf
and berry powder of Pimenta dioica(L.) Merr. The
R_value obtained for eugenol wasfound to be 0.23.
The quantification of eugenol wascarried at A =280
nmwhichisthewave ength of maximum absorption of
eugenal.

Themethod isspecific aseugenol inthemethanolic
extract of leaf and berry powder of Pimentadioica(L.)
Merr. waswell resolved from the other components
present inthe extracts.

Thevauesof percent RSD for instrumental preci-
son, repestability andintermediate precisonwerefound
to bebelow 2, which indicated that themethod ispre-
cisetocarry out andysis.

The percent recovery valuesfor eugenol for |eaf
and berry powder were found to be 98.5 and 99.0
indicating high accuracy of the method. The average
percent of eugenol in the leaf and berry powder of
Pimenta dioica(L.) Merr. were found to be 0.9 and

2.3 respectively.
4. CONCLUSION

Thishigh performancethin layer chromatographic
method devel oped for the quantification of eugenal from
dried leaf and berry powder of Pimenta dioica (L.)
Merr. issimple, precise and accurate and can be used
for routine quality control of theleavesand berries of
Pimentadioica(L.) Merr.
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