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Objective: To establish the fingerprint profile of Pisonea aculeata using high performance thin layer
chromatography (HPTLC) technique. Methods: Preliminary phytochemical screening was done and HPTLC studies
were carried out. CAMAG HPTLC system equipped with Linomat V applicator, TLC scanner 3, Reprostar 3 and
WIN CATS-4 software were used. Results: Preliminary phytochemical screening of the extract showed the presence
of alkaloids, triterpenes, tannins, saponnins, glycosides, phenolic compounds and flavonoids. HPTLC finger printing
of chloroform extract of leaf revealed 14 peaks with Rf values in the range of 0.03 to 0.95; ethyl acetate extract of
leaf showed 6 peaks with Rf values in the range of 0.04 to 0.94 and 90% cthanolic extract of leaf revealed 11 peaks
with Rf values in the range of 0.03 to 0.93. Conclusions: It can be concluded that HPTLC fingerprint analysis of
leaf extract of Pisonea aculeata can be used as a diagnostic tool for the correct identification of the plant and it is
useful as a phytochemical marker and also a good estimator of genetic variability in plant populations.
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1. Introduction

Many medicinal plants, traditionally used for
thousands of years, are present in a group of
herbal preparations of the Indian traditional
health care system, (Ayurveda) and proposed for
their interesting multilevel activities. Amongst
the medicinal plants wused in Ayurvedic
preparations for their therapeutic action, some
have been thoroughly investigated and some of
are still to be explored.

Standardization of plant materials is the need of
the day. Several pharmacopoeia containing
monographs of the plant materials describe only
the physicochemical parameters. Hence the
modern methods describing the identification and
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quantification of active constituents in the plant
material may be useful for proper standardization
of herbals and its formulations. Also, the WHO
has emphasized the need to ensure the quality of
medicinal plant products using modern controlled
techniques and applying suitable standards!™?.
HPTLC offers better resolution and estimation of
active constituents can be done with reasonable

accuracy in a shorter time®!.

Pisonia aculeata Linn. (Nyctaginaceae) is a large
scandent shrub, which holds an important place in
folklore medicine. It is extensively used by native
medical practitioners and tribes for treating
swelling, rheumatic pains, jaundice and tumors!"
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In this present study the Preliminary
phytochemical screening of Pisonea aculeata leaf
extraction has been done to identify the chemical
constituents and HPTLC fingerprinting of
Pisonea aculeata leaf extracts has been
performed which may be used as markers for
quality evaluation and standardization of the
drug.

2. Materials and Methods

2.1 Plant material

The plant specimens for the proposed study were
collected from Tirumala Hills, Tirupathi District,
Andhra Pradesh, India and authenticated by Dr.
K. Madhava Chetty, Asst. Professor, Department
of Botany, Sri Venkateswara University, Tirupati
Andhra Pradesh, India.

2.2 Preparation and Extraction of Plant
Material

The leaves of Pisonea aculeata were shade dried
and powdered coarsely and defatted with
petroleum ether and 500 g was packed in a
Soxhlet apparatus and extracted successively with
chloroform, ethyl acetate and 90% ethanol. The
extraction was carried out until the extractive
becomes colorless. The extract was filtered
through a cotton plug, followed by Whattman
filter paper (no.l). The extract was evaporated
under reduced pressure using Rotovac evaporator.

2.3 Phytochemical Screening

The phytochemical investigation of the different
leaf extracts of Pisonea aculeata was carried out
with standard protocol®™. The extraction of plants
material was carried out with petroleum ether,
chloroform, ethyl acetate and 90% ethanol. The
results are presented in Table 1.

2.4 HPTLC Profile (High Performance Thin
Layer Chromatography)

HPTLC studies were carried out following the
method of Harborne!® and Wagner'”! et al.

2.4.1 Sample Preparation

Chloroform and ethyl acetate and 90% ethanolic
extracts obtained were evaporated under reduced
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pressure using rotovac evaporator. Each extract
residue  was re-dissolved in  Iml of
chromatographic grade chloroform, ethyl acetate
and 90% ethanol, which was used for sample
application on pre-coated silica gel 60F254
aluminium sheets.

2.5 Developing Solvent System

A number of solvent systems were tried, for
extract, but the satisfactory resolution was
obtained in the solvent n Hexane: Ethyl acetate
(3.5:1.5).

2.5.1 Sample Application

Application of bands of each extract was carried
out (4mm in length and 1ul in concentration for
leaf) using spray technique. Sample were applied
in duplicate on pre-coated silica gel 60F254
aluminium sheets (5 x 10 cm) with the help of
Linomat 5 applicator attached to CAMAG
HPTLC system, which was programmed through
WIN CATS software.

2.6 Development of Chromatogram

After the application of sample, the
chromatogram was developed in Twin trough
glass chamber 10x 10 cm saturated with solvent
n-Hexane: ethyl acetate (3.5:1.5) for 15 minutes.

2.6.1 Detection of Spots

The air-dried plates were viewed in ultraviolet
radiation to mid-day light (Figure 1). The
chromatograms were scanned by densitometer at
420 nm after spraying with anisaldehyde
sulphuric acid. The R¢ values and finger print data
were recorded by WIN CATS software.

3. Results and Discussion

The phytochemical test on petroleum ether,
chloroform, ethylacetate and ethanolic extracts of
Pisonea aculeata leaf showed the presence of
various  phytoconstituents  like  alkaloid,
carbohydrate, glycoside , steroid, protein, tannin,
terpenoid, flavonoid and phenol are present
(Table 1).
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Table 1: Preliminary Phytochemical Screening of different extracts of Pisonea aculeata leaf

Constituents Test Eilt;er Chloroform Ethyl acetate | 90% ethanolic
Extract Extract Extract
Extract
Mayer’s reagent - + + +
Alkaloids Dragendorff’s reagent | - + + +
Hager’s reagent - + + +
Wagner’s reagent - - + +
Sugars & Molish’s reagent - - + +
Carbohydrates Barfoed’s test - - + +
Fehling’s test - + + +
Benedict’s test - + + +
Glycosides Keller-Killiani test - + + +
Borntrager’s test - + + +
Legal’s test - + + +
Baljet’s test - + + +
Steroids Libermann-Burchard | + + - -
test
Salkowski reaction + + - -
Libermann’s test + + - -
Tannins Ferric chloride test - - + +
Lead acetate test - - + +
Gelatin solution - - + +
Bromine water - - + +
Millon’s test - - + +
Protein Biuret test - - + +
Xanthoprotein test - - + +
Amino acid Ninhydrin test - - - -
Terpenoids Noller’s test - - + +
Flavonoids Shinoda test - - + +
Anthocyanins Sodium  hydroxide | - - - -
test
Quinone Sodium  hydroxide | - - - -
test
Saponin Foam test - - - -
Phenolic Ferric chloride test - - + +
compounds Lead acetate test - - + +

Gelatin solution

Fixed oil and fats

Spot test

Saponification test

Gums and | Swelling test - - - -
mucilage
Resins Turbidity test - - -

Hydrochloric acid test
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HPTLC plate Seen

at Visible light 254nm

HPTLC plate seen at

HPTLC plate seen at
366nm

Track 1: Alcoholic extract

Track 2: Ethyl Acetate extract

Track 3: Chloroform extract

Figure 1: HPTLC profile of leaf extract of Pisonea aculeata

The results from HPTLC finger print scanned at
wavelength 420 nm for alcoholic extract of
Pisonia aculeata leaf. There are eleven
polyvalent phytoconstituents and corresponding
ascending order of Ry values start from 0.03 to

0.93 in which highest concentration of the
phytoconstituents was found to be 32.60% and its
corresponding Ry value was found to be 0.03
respectively and was recorded in Table 2. The
corresponding HPTLC is presented in Figure 2

Table 2: Rf Values for Alcoholic Extract

Peak | Start Start

Position| Height

Max
Position

Max
Height

Max
%

End End
Position | Height

Area Area

0.01 Rf 2465 AU
004Rf 0BAU
D09Rf 445AU
024Rf 024U
049Rt 744U
059Rf 4240
067Rf 844U
074Rf 024U
080Rf 143 AU
0B84Rf B5AU
0BERf 347 AU

0.01 Rf
0.07 Rf
0.11 Rf
027 Rf
0.51 Rf
063 Rf
0.63 Rf
078 Rf
0.81 Rf
0.85Rf
0.90 Rf

281.4 AU
49.0 AU
87.6 AU

1508 AU
11.8 AU
141 AU
189 AU
419 AU
271 AU
405 AU

1399 AU

@ NS W N -

-
—
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3260 %
568 %
1015 %
1749 %
1.37%
163 %
218%
486 %
314 %
469 %
1621 %

003Rf D4AU
0.09Rf 441 AU
017Rf 04 AU
030Rf 1.0AU
056Rf 18AU
0B4Rf 384U
073Rf 0D3AU
0B80Rf 14.0 AU
083Rf 9B6AU 3886 AU
0B6Rf 344 AU 4878 AU
093Rf 01 AU 34492 AU

2596.0 AU
12827 AU
26137 AU
14423 Al
3885 AU
4081 AU
SBT3 AU
11008 AU

1761 %
870 %
1773 %
979 %
263 %
277 %
398 %
TAT %
264 %
33 %
2339%
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Track 2 .ID: Pisonia alcohol

Figure 2: Chromatogram of Alcoholic Extract of Pisonea aculeata Leaf.

The results from HPTLC finger print scanned at
wavelength 420 nm for ethyl acetate extract of
Pisonia aculeata leaf showed six polyvalent
phytoconstituents and corresponding ascending
order of Ry values start from 0.04 to 0.94 in which

highest conc. of the phytoconstituents was found
to be 39.00% and its corresponding Ry value was
found to be 0.04 respectively and was recorded in
Table 3. The corresponding HPTLC
chromatogram was presented in Figure 3.

Table 3: Rf Values for Ethyl acetate Extract

Track 3.1D:

Figure 3: Chromatogram of Ethyl acetate Extract of Pisonea aculeata Leaf.
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The results from HPTLC finger print scanned at
wavelength 420 nm for chloroform extract of
Pisonia aculeata leaf. There are fourteen
polyvalent phytoconstituents and corresponding
ascending order of Ry values start from 0.03 to
0.95 in which highest Conc. the

phytoconstituents was found to be 18.90% and its
corresponding Ry value was found to be 0.03
respectively and was recorded in Table 4. The
corresponding HPTLC chromatogram was
presented in Figure 4.

Table 4: Rf Values for Chloroform Extract

Peak | ‘ Max l End Area Area
Poslﬁon Height Posiion Ileight Position Height %
1 001 Rf 2559 AU 001 Rf 2750 AU OO03Rf 472 A 28533 AU 8955%
2| ODO3Rf 473AU O0OO5Rf 1589 AU 1093% 007 Rf 376 AU 28814 A0 965%
- 007 Rf 698 AU D09 Rf 2351 AU 1616 % O15Rf 0.2 AU 82092 AU 2748 %
4 031 Rt 52 AU 035Rf 282AU 1949% 038Rf 190 AU 11167 AU 374 %
5| O038Rf 192AU 043Rf 744AU 5119% 049Rf 81 AU 34722 AU 1162%
6 0.60Rf 4.4 a0 0OB4Rf 285AU 196% O0B7Rf 03 AU S406AU 315%
7 0.67 Rf 03 a0 0B69Rf 162AU 112% 071Rf 03AU 1741 A0 058%
8 075 Rf 02au 077Rf 353AU 243% O078Rf 309 AU 5491 AU 184 %
9 078Rf 3189 AU 078Rf 447 AU 308 % O079Rf 215 AU 4797 AU 1861 %
10, 079Rf 220AU O081Rf 803AU 5529% 082Rf47.0AU 13050AU 437 %
1" 082Rf 480AU 0B84Rf 1239 A0 852% 085Rf 1.5 AU 20305 AU 6380 %
12 085Rf 1016 AU 086Rf 1129 AU 776% 086 Rf 364 AL 13803 AU 462 %
13 086Rf 969 AU 088 Rf 2193 AU 1508 % 091 Rf 00AU 41144 AU 1377 %
14 092 Rf 03 a0 093Rf 219AU 150% 095Rf 01 AU 3643 AU 122%

Track 4 .1D

AU

Rt

Figure 4: Chromatogram of Ethyl acetate Extract of Pisonea aculeata Leaf.

4. Conclusion

Nowadays, the interest in study of natural
products is growing rapidly, especially as a part
of drug discovery programs. In our previous
study, we have proved that the anti-ulcer activity
is associated with the active constituents of
Pisonea aculeata.

In continuation to the previous study, we have
shown interest to isolate the pure constituents
responsible  for the above  mentioned
pharmacological action. The initial study was
carried out with HPTLC and the results showed
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that there are many compounds in Pisonea
aculeata. From the HPTLC studies, it has been
found that chloroform, ethylacetate and ethanol
extracts contain not a single compound but a
mixture of compounds and so it is established that
the pharmacological activity shown by them are
due to the cumulative effect of all the compounds
in composite.

5. Acknowledgement

I wish to express my sincere gratitude to
Principal and Management, Teegala Krishna

Page | 41



Journal of Pharmacognosy and Phytochemistry

Reddy College of Pharmacy for providing me an
opportunity to do my project work. I am short of
words to thank Nishka Laboratories for helping
me in the analytical results.

6. References

1.

10.

Vol. 2 No. 12013

Chaudhay Ranjit R. Herbal Medicine for Human
Health; Regional Publication, SEARO,

No. 20, W.T.O, New Delhi; 1992;1-80.

Quality Control Method for Medicinal Plant
Materials; W.H.O., Geneva; 1989;1-15

Sethi P D.High Performance Thin Layer
Chromatography. Quantitative Analysis of
Pharmaceutical Formulations, CBS Publishers
and Distributers, New Delhi; 1996;10-60.
Nadkarni A.K.Indian Materia Medica, Vol. 1,
Popular Prakashan, Bombay. 2005;972-973
Khandelwal K R. Techniques and
Experiments, Practical Pharmacognosy ;17"
edition,

Nirali Prakashan, Pune, 2007;149- 156.

Harborne J B. Phytochemical methods; 3rd
edition, London: Chapman and Hall; 1998.
Wagner H, Baldt S. Plant drug analysis; Berlin:
Springer; 1996.

www.phytojournal.com

Page | 42



