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ABSTRACT

To develop and validate a HPTLC method for the Banaous quantification of aegelin and
skimmianine in the barks of Aegle marmelos (L.)rC@&tutaceae) for the first time. The HPTLC
system (CAMAG, Muttanz, Switzerland) with WinCAgdivare under window XP was used for
the analysis of constituents. Separation of eadhsttinents were obtained with the help of
HPTLC plates pre-coated with silica gel 60F-254tpa (10x10 crf) and solvent system of
toluene-ethyl acetatate (7: 3, v/v). Scanning wavgth 262 nm was used for analysis in
reflection/absorption mode. The developed method walidated for linearty, LOD, LOQ,
accuracy and precision. Well defined spots weraiabtl in the solvent system of toluene: ethyl
acetate (7:3,v/v).The linearity range for aegelimdaskimmianine were found to be 1-12 pg/spot
with correlation coefficients of 0.99640.0054 and9®710.0046, respectively, which were
indicative of good linear dependence of peak areacancentration. Limit of detection (LOD)
(0.101 ng and 0.125 ng for aegelin and skimmianiheiit of quantification (LOQ) (0.639 ng
and 0.736 ng for aegelin and skimmianine), accur@éyecovery 94.45 +0.984 for aegelin and
95.76 + 1.103 for skimmianine), and precision (C8%, for both intra-day and inter-day
precisions). The method was found to be reprode@hl convenient for quantitative analysis of
these compounds in Aegle marmelos (L.) Corr.
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INTRODUCTION

Aegle marmelo$L.) Corr., (Rutaceae) popularly known as baelasve to India found widely
throughout the Indian peninsula, Pakistan, Thail@&hgladesh, Burma, and Sri Lanka. It is
widely used for the treatment of wide variety oivants [1] in Ayurveda, Unani and Siddha
systems of medicines. The leaves of baeke reported to posses several pharmacological
activities such as anti-inflammatory, antipyretj2] analgesic [3], hepatoprotective [4] and
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antifungal [5] properties. It is also useful ingtment of cancer, diarrhoea, dysentery, asthmatic
complications [6], hypoglycemic and antioxidant]@}. Stem and root bark are used to treat
ulcers [11], dyspepsia, and stomachalgia [12]. rb& (unripe) used for diarrhea, dysentery,
ulcers [12], hypoglycemic [12]. The fresh floweltag thirst and vomiting, useful in dysentery
where as seeds were reported to posses antimigrabidelmintic, hypoglycemic activities.
Documented report suggests that the plant congisfinumerous biologically active compounds
such as aegelin, citronellal, cineole, citral, melosin, aurapten, cuminaldehyde (4-
isopropylbenzaldehyde), eugenol, lupeol, skimmianimmarmesinin, luvangetin, fagarine,
marmelide, tanin, marmin and psoralen [6]. Furthegelin and skimmianine are two important
marker components of bael which has not been regantthe root bark oAegle marmelogL.)
Corr., further more there is no documented reparitie simultaneous estimation of these two
marker compounds. So we have taken attempt taéstilase marker components from root bark
of the same and to develop a validated HPTLC mefbothe simultaneous estimation of these
two marker components in root bark.

MATERIALSAND METHODS

2.1 Plant drug

Aegel marmeologL.) Corr. root bark wasollected from dense forest of Achanakmar foothills
located at Chhattisgarh State (India) in the mafthugust 2008 and authenticated by Dr N
Shiddamallayya of Regional Research Institute (Aypngalore (India), where Voucher

Specimen (NoRRCBI/Mus/3 of the plant had been submitted.

2.2 Chemicals and Reagents

All chemicals were of analytical grade and obtaifredh Sigma Aldrich Mumbai and used with
out further purification. The HPTLC plates Si 60B220 cm x 20 cm) were purchased from E.
Merck (Darmstadt, Germany) supplied by Anchrom Tetbgies, Mumbai, India).

2.3 Plant material and extraction

Bark was collected manually from the root, washeordughly under running tap water and
shade dried at room temperature (25-30°C) for 1¥s.ddhe dried bark were subjected to
pulverized using hammer mill to a coarse powder #edeafter screened through 40 # mesh
sieve. Powdered mass (500 g) was extracted withanet at 45-65°C with the help of soxhlet
apparatus for 72 hours. Resulting extracts wasargnated into viscous semisolid mass (dark
greenish to brown colored) in rotary evaporatof@tC under reduced pressure and dried using
hot air oven (4%C) and then stored in airtight containers in refrajor between 4-8°C for
further use [Percent yield (3.6% w/w)].

2.4 Column chromatography of Aegel marmeolos(L.) Corr.

The methanolic extract was subjected to columnroltography on silica gel and eluted with n-
hexane followed with a mixture of n-hexane: ethggtate with increasing order of their polarity
(Ratio pattern: 100:00- 00:100). The flow rate tigl the column was adjusted to 20 drops/ min.
Total 125 fractions (50 ml each) were collected padled according to their similarity on TLC
pattern. Combined fractions 1-12 (A, 0.5 mg), 13(B30.4 mg), 24-30 (C, 2.1 mg), 31-41 (D,
1.6 mg), 42-53 (E, 0.7 mg), 54-72 (F, 1.5 mg), 838, 0.6 mg), 84-108 (H, 1.1 mg), 109-118
(1, 0.9 mg) and 119-125 (J, 1.2 mg) were obtaifda: fraction D was applied into a preparative
thin layer chromatography (PTLC) using n-hexandordfiorm (60:40). Two compounds were
isolated and purified from fraction D. The isolatsammpounds were undergo spectral analysis,
by comparing the FTR, H-NMR, COSY, and Mass spedpactral data (Riyanto et al., 2001)
with that of standard the isolated compounds wewed to be aegelin and skimmianine.
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2.5 Simultaneous estimation of aegelin and skimmianineby HPTLC

25.1HPTLC Instrumentation

HPTLC was performed on 10 cm x 10 cm aluminum #mhed plates coated with 25
layers of Si 60F254 (E. Merck, Darmstadt, Germasiypplied by Anchrom Technologies,
Mumbai, India). Samples and standards were appbdi¢de plates as 5 mm bands, 10 mm apart,
15 mm from the bottom and left edge of the platauby of a CAMAG (Muttenz, Switzerland)
Linomat IV sample applicator equipped with a 100Hamilton syringe. Plates were developed
using a mobile phase consisting of toluene: ethggtate (7:3, v/v). Linear ascending
development was carried out in 10 cmx10 cm twirugio glass chamber (Camag Muttenz,
Switzerland) equilibrated with mobile phase. Théirozed chamber saturation time for mobile
phase was 15 min at room temperature. The lengthchobmatogram run was 7 cm.
Approximately, 10ml of the mobile phase (5 ml iough containing the plate and 5ml in the
other trough) was used for each development, witgghired 8 min. It results in better apparent
resolution with more convenient capability of thetatting device to perform integration of peak
area. Subsequent to the development, TLC plates dréed in a current of air with the help of
an air-dryer. The slit dimension settings of len§t@0 mm and width 0.45 mm, and a scanning
rate of 20 mm/s was employed. The monochromatod badth was set at 20 nm. Densitometric
scanning was performed on Camag TLC scanner irefltectance mode at 262 nm and operated
by win CATS Planar chromatography version 1.1.9:Be source of radiation utilized was
halogen tungsten lamp. Concentrations of the comghazthromatographed were determined
from the intensity of diffusely reflected light. Bwation was via peak area with linear
regression.

2.5.2 Development of the optimum mabile phase
The composition of the mobile phase for developmehtchromatographic method was
optimized by testing different solvent mixturesvafying polarity.

2.5.3 Preparation of standard curve

Standard stock solution of aegelin and skimmianmas prepared in methanol in the
concentration range 1mg/ml each respectively. Baffevolumes of stock solution 1,5,10 and 12
pl were spotted in triplicate on TLC plate to ohtaoncentrations of 1,5,10 and 12ug per spot of
aegelin and skimmianine respectively. The data eztkparea versus drug concentration were
treated by linear least-square regression.

2.5.4 Deter mination of aegelin and skimmianinein Aegle marmelos (L.) Corr.root bark

The extracted solution was applied on TLC platdofeéd by development and scanning.
Analysis was repeated in triplicate. The conteraedelin and skimmianine were determined by
extrapolation from standard curve.

2.5.5 Purity of Spot in chromatogram

The spot obtained on the chromatogram were analgsedlavelength 262 nm which is the

average of maximum wavelength for aegelin (250nna) skimmianine (275nm) respectively at

three points i.e. point start to middle, middle &nally middle to end in the standard as well as
in sample.

2.5.6 Validation of the method

2.5.6.1 Senditivity

The sensitivity of the method was determined wéhbpect to LOD, LOQ, linearity range and
correlation coefficient. Solutions containing 1-t2pf aegelin and skimmianine respectively
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were spotted on TLC plate. The LOD was calculate® d@mes the noise level and LOQ was
calculated as 10 times the noise level.

2.5.6.2 Accuracy (Recovery study)

Recovery of aegelin and skimmianine was determimgdpiking aegelin and skimmianine in
three different concentrations covering the lowdmm and high ranges of the calibration curve.
The samples were then extracted and analyzed. éldovery was calculated by comparing the
resultant peak areas with those obtained from miemdards in methanol at the same
concentrations.

2.5.6.3 Precision

Different amount of aegelin and skimmianine covgriow, medium and higher ranges of the
calibration curve were spotted on the TLC plateesEhspots were analyzed by using above
described HPTLC method. Precision was expresséuegsercent relative standard deviation (%
R.S.D.). Five micro litre aliquots of sample contag 5ug of aegelin and skimmianine were
analyzed according to the proposed method. In daleontrol the scanner parameters, one spot
was analyzed several times. By spotting and anadyttie same amount several times (n=3) the
precision of the automatic spotting device anddivatization technique, was evaluated.

2.5.6.4 Robustness of the method

By introducing small changes in the mobile phasapmusition, the effects on the results were
examined. Mobile phases having different compasitibtoluene: ethyl acetate (7:3 and 7:2 v/v)
was tried at two different concentration levels ®fand 10 pg per spot for aegelin and
skimmianine.

RESULTS

By comparing the spectral data of isolated compeuitdwas confirmed that the isolated
compounds were aegelin and skimmianine. So a tatidBlPTLC method was developed to
standardize the root bark for the content of aegatid skimmianine. The composition of the
mobile phase used in this method was optimizedbiyrtg solvent mixtures of different polarity.
It was found that toluene-ethyl acetate (7: 1, efwabled good resolution with Rf values of 0.56
and 0.65, for aegelin and skimmianine, but typmadk nature was missing. The mobile phase
toluene-ethyl acetate (7: 3, v/v) gave sharp anidldedined peaks at Rf values of 0.74 and 0.85
respectively(Fig. 1& 2), when the chamber was saturated with the mobilegpf@sl5 min at
room temperature. This enabled more accurate mtiegr of peak area. Aegelin and
skimmianine showed a good linear relationship akerconcentration range of 1-12 pg per spot
with respect to peak area. The linearity was olexkwith the regression coefficient being 0.996
with standard error of the mean (SEM) at 0.0054afegelin and 0.987 with SEM of 0.0046 for
skimmianine. No significant differences were olsdrin the slopes of the standard curve. The
purity of the spots scanned at the wavelength 6f&%d 275 nm had a value of r (S, M) within
the range 0.998-0.999 and r (M, E) was within twege 0.997-0.998ig. 3&4). LOD, LOQ,
accuracy and precision were evaluated for quamitgdurposes. LOD (0.101 ng & 0.125ng for
aegelin and skimmianine) and LOQ (0.639 ng & 0.r@6or aegelin and skimmianine) values
suggest the high efficiency of the process. Acouraderms of percentage of recovery (94.45 +
0.984 % for aegelin and 95.76 + 1.103 % for skimmima) shows a high extraction efficiency of
aegelin and skimmianine.

95
Scholar Research Library



Kartik Chandra Patra et al Der Pharmacia Lettre, 2012, 4 (1):92-97

Atsl]l]* AT S00
4S50
700-]
400 —
600
350
= 200
400} 250
200
3010
150
= 100
100-] o] ) \
%05 0.90 110
00.4 0.49 0.69 0.89 1 00 RE _ 0.5 . 0.70 AT
Fig 1(A) Typical HPTLC Chromatogram of aegein Fi9 1(B)Typical HPTLC Chromatogram  of
(Rf=0.74). skimmianine (Rf=0.85).

The percentage of coefficient of variance for irdegy and inter-day precisions was found to be
4.2 and 4.8 for aegelin and 4.7 and 4.3 for skiming, respectively, which is comparable and
within the limits.

Spectra Comparision Spectra Comparision
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Figure 3. Peak purity spectra of aegelin at 250nm.  Figure 4. Peak purity spectra of skimmianine at

275nm.
DISCUSSION

Hence, the proposed method can be used for theagin of aegelin and skimmianine in root
bark. The proposed HPTLC technique is found toreeipe and accurate. Further, the method is
sensitive enough for the analysis of aegelin anenmskanine in crude drugs as well as
pharmaceutical formulations containirgegel marmeologL.) Correa root bark. With the
growing demand of herbal drugs in the herbal dragket and with the increased belief in the
usage of ‘green’ medicine (herbal drugs), this dséadisation tool will help in maintaining the
quality of this important crude drug.
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