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ABSTRACT

Objective: The distinguishing proof and measurement of biomarker B-sitosterol present in a leaf of
Calotropis procera and Calotropis gigantea belonging to family Asclepidiaceae was carried by utilizing high
performance thin-layer chromatographic (HPTLC) characterization method. In the present research work the
Exterinsic Standard Method is used for quantitative assessment.

Material and Method: It assures the accuracy of quantitative investigation and particularly benifit for
HPTLC analysis. Aluminum-maintained silica gel 60F254 HPTLC plates of 250um thickness was used for
chromatographic analysis. Toluene: Ethyl acetate: Glacial acetic acid acidic 8:2:0.20 (v/v/v) solvent system was
used as mobile phase. Anisaldehyde sulphuric acid is used for derivatisation and was evaluated at 510 nm.

Result and Discussion: g-sitosterol quantification in foundations of plant was observed as /7.63 ug and
10.23 ug for Calotropi sprocera and Calotropis gigantea respectively. The appropriateness and particularity of
the established techniques was demonstrated by qualitative and quantative analysis. This established method for
estimation of g-sitosterol in the leaf ofCalotropis procera and Calotropis gigantea was proved to be responsive,
particular and replicable.
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0z
Amag: Asclepidiaceae familyasina ait Calotropis procerave Calotropis gigantean yapraginda bulunan
biyomarker -sitosterol'iin aywrt edici kanitr ve ol¢iimii, yiiksek performansli ince tabaka kromatografik (HPTLC)

karakterizasyon yontemi kullanilarak gergeklestirildi. Bu ¢alismada, kantitatif degerlendirme icin dis standart
yontemi kullanilmistir.
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Gerec ve Yontem: Yontem, kantitatif arastirmanin dogrulugunu saglamaktadir ve ézellikle HPTLC analizi
icin uygundur. Kromatografik analiz icin, 250 um kalinhiginda silika jel 60F254 kapli aliiminyum HPTLC
plaklart kullanildi. Mobil faz olarak; toluen: etil asetat: glasiyal asetik asit 8: 2: 0.20 (v / v / v) ¢oziicii sistemi
kullanmild. Tiireviendirme igin anisaldehit siilfiirik asit kullanildi ve 510 nmdalga boyunda degerlendirildi.

Sonug ve Tartisma: Bitki yapisindaki p-sitosterol miktarinin Calotropis procera ve Calotropis gigantea
icin sirastyla 11,63 ug ve 10,23 ug oldugu gériilmiistiir. Kullanilan yontemlerin uygunlugu ve seciciligi, nitel ve
nicel analizlerle gosterilmistir. Belirlenen bu yontemin; Calotropis procera ve Calotropis gigantea yapragindaki
[-sitosterol miktar: tayini igin, hassas, segici ve tekrar edilebilir oldugu kanitlanmigstir.

AnahtarKelimeler: Calotropis procera, Calotropis gigantea, HPTLC, miktar tayini, teshis

INTRODUCTION

Estimation of plant potency was done by analyzing active components which are seen in herbals
from natural origin. Legitimately established and approved technique may be utilized in qualitative as
well as quantitative determination of compounds [1, 2].

The plant Calotropis gigantea and Calotropis Procera commonly known as Giant Milkweed,
Crown Flower and Rubber Bush, Apple of Sodom respectively belongs to family Asclepidiaceae [3,4].
Calotropis procera is local to India and few Asian countries [5]. Calotropis gigantea occurs all through
India from Punjab and Rajasthan in the north to Kanyakumari in the south, reaching out into West
Bengal, Assam in the East [6].

The major contents present in the levaes of Calotropis Procera are amyrin, urosolicacid,
calotropin, amyrin acetate,calotropagenin, B-sitosterol and cardenolides. Bioactive compounds like
taraxasterylaceate,giganticine, isorhamnetin-3-O-glucopyranoside, calotroposides and isorhamnetin-3-
O-rutinoside were isolated from Calotropis gigantea alcoholic root extract showed different Central
Nervous System properties like anxiolytic and sedative [7,8,9].

But above investigation not gives adequate knowledge to quantify the bioactive entities in the
plant. [1] So, present research aimed to develop chromatographic method which can be effective in
quantifying g- sitosterol present in powderd leaf of Calotropis gigantea and Calotropis procera[10, 11,
12].

MATERIAL AND METHOD
Chemicals

Toluene, Ethyl acetate, Glacial acetic acid, B — sitosterol and precoated Silica gel were
purchased from Merck, All other reagents were analytical grade, purchased from Merck (Darmstadt,

Germany).
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Plant Collection and Authentication

The leaves of both the plant Calotropis Procera and Calotropis gigantea plant was collected
from nearby locality of Sonai, Ahmednagar (MH) India, and identified by the Scientist J. Jayanthi
Botanical Survey of India (BSI), Pune and a voucher specimen (No. SMB 01 and No. SMB 02) was
kept in the department of BSI, Pune, India.

Preparation of Extract

The leaves of Calotropis Procera and Calotropis gigantea cleaned under running water and
were allowed shade dried in typical geological condition and powdered them and stored in air tight
container for further use. The extraction of coarse powder was done using soxhlet apparatus by
successive extraction method with different solvent respect to polarity index, [11] Solvent like
Petroleum ether (40-60°C), Chloroform, methanol. The marc was dried before employing the solvent of
higher polarity. The obtained extracts were dried by rotary evaporator at 40- 50°C under vacuum.
Practical yield of petroleum ether extract (40-60°C), chloroform extract and methanol extracts were
found to be 3.82, 2.34, 7.04 % w/w respectively [11].

Preliminary Phytochemical Screening
The secondary metabolites like glycosides, alkaloids, tannins, saponins, flavonoids and volatile
oils are responsible for pharmacological effects. The confirmation of presence or absence of these

metabolites done by chemical testslisted in table no 2 [13,14].

HPTLC Fingerprint Profiles for Various Extracts
Thin Layer Chromatography

TLC studies were done using all the extracts for determination of phytochemicals existing in
plant extracts. To conduct present research work previously coated silica gel G TLC plates were used.
Activation of plate was done at 110 ° C for 30 minutes using hot air oven prior to the start of the
experiment. Test extracts were applied 1mg/ml of all extracts in the form of bands with respective

solvent by Linomat 5 applicator [15,16].

Development of Solvent System

To get accurate separation on plate different solvent systems were tested. We got maximum
spot in methanol extract for both the plant extract. So, we took methanol extract for further experiment.
Then a specific solvent system was chosen and the plates were run by a selected solvent system. After
pilot level experiments it was ensured that the compounds obtained from methanol extract fraction were
separated by using solvent system in a ratio of 8:2:0.2 of Toluene: Ethyl acetate: Glacial acetic acid.
Anisaldehyde sulphuric acid reagent was used for derivatization of TLC plate after the development of
solvent system. For detection of - sitosterol in UV or fluorescence light, it was therefore converted to

a perceptible form to determine chromatographic estimation.
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Preparation of g- Sitosterol Standard Solutions
Composition of stock Solution (A) containing g- Sitosterol in the concentration of 1pg/ pl

1 ug/ul concentration of - sitosterol in Stock solution (A) was developed using methanol. The
contents were dissolved firstly in 5.0 ml methanol which was then sonicated and then volume was made

using methanol.

Composition of stock Solution (B) containing - Sitosterol in the concentration of 0.1pg/ pl
0.1 ml of stock solution A was added in a volumetric flask of 10 ml. 5 ml of methanol was used
to dissolve the ingredients present in the flask, which was then sonicated and finally was diluted using

methanol. Hence, 0.1 pg/ul of - sitosterol solution was prepared for further analysis.

Preparation of Sample Solution

Due to the free solubility of g-sitosterol in methanol it was used for the extraction process. Fresh
dried leaf powder (500 mg) of Calotropis procera and Calotropis gigantea were extracted with
methanol. Sonication of the mixture was done and was kept overnight to extract. The obtained filtrate
after filtration of mixture from Whatman (No. 41) filter paper was used in chromatographic analysis.
For guantative analysis sample solution of 10 ul was compared with with standard solution.

High Performance Thin Layer Chromatography
Linomat IV applicator was used to apply the standard quantities of both the extract to previously
coated plates. For HPTLC estimation standardized mobile phase of TLC was used.

Chromatographic Conditions
For effective resolution using standardized solvent system the chromatographic conditions

given in table 1 were used.

Preparation of Chromatogram

The quantitative analysis was carried according to the Standard Method by application of
inconsistent strength of 0.1ug/ulof standard f-sitosterol and the similar strength of 50pug/ul of sample
solution was applied to HPTLC plate.

Standard curve of g -sitosterol

To get an effective linearity result, reference standard p-sitosterol solution were applied in
triplicate manner to a HPTLC plate at six dissimilar concentrations 5, 10, 15, 20, 25 and 30 pl containing
1, 2, 3, 4, 5 and 6ug respectively. The resulted plate was then developed, spots derivatization, and
detector response for the different strength was measured. The experiment was done in triplicate and

mean values were calculated.
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Table 1. Chromatographic condition for identification and quantification.

PARAMETERS DESCRIPTION

STATIONARY PHASE HPTLC precoated, silica gel G 60 F254 (Merck, Germany)
MOBILE PHASE 8:2:0.2 ration of Toluene: Ethyl acetate: Glacial acetic acid
SIZE 10x10cm

DEVELOPING CHAMBER Twin trough glass chamber 20 X 10 cm

MODE OF APPLICATION Band

BAND SIZE 8 mm

SEPARATION TECHNIQUE Ascending

TEMPERATURE 60 °C

SATURATION TIME 5 min

SCANNING WAVELENGTH 510 nm

SCANNING MODE Absorbance

RESULT AND DISCUSSION

The quantitative assessment of f-sitosterol was conducted in the both extract using HPTLC
(Figure 1). pg-sitosterol is one of the common phytoconstituent therefore it is well represented in
chromatogram. (Figure 1). In order to get best estimation various solvent system were used to optimize
the method. From various solvent systems 8:2:0.2 ration of Toluene: Ethyl acetate: Glacial acetic acid
resulted in best separation of g-sitosterol. As the f-sitosterol is not easily traceable in UV light so it
transforms into the detectable substance. Derivatization was performed by immersing the TLC plate into
Anisaldehyde sulphuric acid reagent for three seconds and air dried. The paltes were scanned at 510 nm.
The chromatographic conditions depicted in Table no. 1. The Ry value (0.41) for g-sitosterol in standard
(Figure 2) and sample extract (Figure 3 & 4) was found. The simple, specific and accurate HPTLC
method for analysis of g-sitosterol in both the plant extract has been created.

Preliminary phytochemical screening showed the presence of different phytochemical from the
leaf extract of Calotropis procera and Calotropis gigantea (Table 2).

Peak area graph and pg-sitosterol concentration in root extract of Calotropis procera and
Calotropis gigantea when plotted showed the linear relationship. From graph in figure 5 equation of
linear regression was obtained. From the regression equation of the linear regression graph, the quantity
of standard g-sitosterol applied on plate is calculated (Table 3). Similarly, the amount of s-sitosterol per
10.0 pl leaf extract sample was calculated and the results are given in the Table 4. The concentration of
B-sitosterol in leaf of the plant Calotropis procera and Calotropis giganta are found to be 11.63ug and
10.23pg respectively. The employed method showed good peak shape of f-sitosterol. There was no

impedance from different constituents from the extract.
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Figure 1. Destinograms of p — sitosterol and leaf extract of Calotropis procera and Calotropis gigantea
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Figure 2. Chromatogram of standard 3 — sitosterol
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Figure 3. Chromatogram of leaf extract of Calotropis procera
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Figure 4. Chromatogram of leaf extract of Calotropis gigantea
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Figure 5. Quantification data of g-sitosterol in leaf extract of Calotropis

procera and Calotropis gigantea by HPTLC

Though there are magnificent developments in advance medicines, traditional medicines have
always been proficient for dealing with several complications. Traditional medicines are an important
resource in health care across the country [17]. Herbals are usually obtained from the mixture and its
potency depends on the presence of the phytoconstituents [18]. Accuracy in quantitative and qualitative
estimation is an important and essential necessity to make sure reproducible quality of natural source
medicines. Assessment of phytochemicals shows the quality measurement, including preliminary testing
to detection of active compound analysis, using modern analytical methods. HPTLC has proven

effective method for the estimation of phytochemicals from natural origin [19].



260 Bairagi et al. J. Fac. Pharm. Ankara, 45(2): 253-263, 2021

The present study was aimed to quantify g-sitosterol form the extracts of Calotropis procrea
and Calotropis gigantea. Research has shown that Calotropis procrea and Calotropis gigantea
executed various medicinal properties [6]. In present research quantitative estimation of g-sitosterol was
conducted using HPTLC. The Ry value (0.41) of s-sitosterol in standard and both the extract was found
comparable at 510 nm under the UV light. HPTLC study was carried out to confirm the presence of -
sitosterol (Rr value 0.41) using 8:2:0.2 ratio of Toluene: Ethyl acetate: Glacial acetic acid as a solvent
system. The selection of accurate mobile phase and sample preparation are the most crucial steps in
analytical work, therefore in present study the development of the preparation of sample and selection
of mobile phase were optimized. TLC and HPTLC techniques are the benchmark in the qualitative
determination of the fractional amount of substances. This analytical method was established as easy,
dependable and appropriate for qualitative estimation. From the present findings it confirms that the /-

sitosterol can be reliably and conveniently estimated by HPTLC method for standardization purposes.

Table 2. Preliminary phytochemical screening of leaf extract of C. procera and C. gigantea

PHYTOCHEMICAL
SR.NO. CATEGORY C. PROCERA C.GIGANTEA

1 Carbohydrate Present absent

2 Alkaloids Present Present
3 Cardiac Glycosides Present Present
4 Anthraquinone glycosides Present Present
5 Terpenoids Present Present
6 Fats and Qils Absent Absent
7 Flavanoids Present Present
8 Saponin Present absent

9 Tannin and phenolic comp. Present Present
10 Steroids & Sterol Present Present
11 Protein and Amino acid Absent Present

Table 3. The Rf values and Peak Areas of standard compound-g-sitosterol and leaf extract of

C. procera and C. gigantea

SR.NO. | APPLIED SAMPLE APPLIED APPLIED VOL RF VALUE PEAK AREA
POSITION
1 Standard B-sitosterol 12.0 mm 5.0l 0.41 5047.5
2 Standard B-sitosterol 27.2 mm 10.0 pl 0.41 10094
3 Calotropis procera 42.4 mm 5.0 ul 0.42 2924.3
4 Calotropis procera 57.6 mm 10.0 pl 0.42 5845.6
5 Calotropis gigantea 72.8 mm 5.0l 0.44 2572.6
6 Calotropis gigantea 88.0 mm 10.0 pl 0.44 5145.2

Table 4. The amount of S-sitosterol

SR.NO. | APPLIED SAMPLE | APPL.VOL. | RF PEAK AREA | AMOUNT OF B-SITOSTEROL

1 Calotropis procera 5.0pul 0.42 | 2924.3 5.8 ug

2 Calotropis procera 10.0 pl 0.42 | 5845.6 11.63 pg
3 Calotropis gigantea 5.0pul 0.44 | 2572.6 5.10 ug
4 Calotropis gigantea 10.0 pl 0.44 | 5145.2 10.23 pg
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HPTLC estimation was done for quantification of p-sitosterol from extract of leaf from
Calotropis procera and Calotropis gigantea. As a wide application of S-sitosterol in herbal medicines
the HPTLC analysis technique ensures the specification and characteristics of medicinal plants.The
method used by Niyati et al for quantification and identification of plant extract of g-sitosterol by
HPTLC, accuracy of identification was less by using the Tolune:Methaol(9.4:0.6) solvent system,
current research focuses on newly developed Toluene: Ethyl acetate: Glacial acetic acid(8:2:0.2) solvent
system for HPTLC quantification and identification S-sitosterol with more accuracy and precision (Fig
no. 1 & 5) [20].This established method for estimation of B-sitosterol in the leaf of Calotropis procera

and Calotropis gigantea was proved to be responsive, perticular and replicable.
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