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ABSTRACTS:

The present study was intended to establish the HPTLC tannins profile of the medicinally important plant Aerva lanata (L.)
Juss. Ex Schultes. HPTLC profiling was performed out by the method described by Harborne and Wagner et al. The Toluene-
Ethyl acetate-Formic acid-Methanol (3: 3: 0.8: 0.2) was employed as mobile phase for tannins. Linear ascending
development was carried out in 20 cm x 10cm twin trough glass chamber (Camag, Mutenz, Switzerland) saturated with the
mobile phase and the chromatoplate development for two times with the same mobile phase to get good resolution of
phytochemical contents. The developed plate was sprayed with 5% Ferric chloride reagent as spray reagent and dried at 100°
C in hot air oven for 10 min. The methanolic extract of stem, leaves, root, flower and seeds of A. lanata illustrated the
presence of 24 different types of tannins with 24 different Rf values with range 0.01 to 0.93. In general, higher degree of
tannins diversity has been observed in vegetative parts when compared to the reproductive parts. Maximum number (10) of
tannins has been observed in flowers and seeds followed by leaves (9). The tannins with the Rf value 0.01 is present
commonly in the aerial parts (stem, leaves and flowers & seeds) of the plant. The tannins with the Rf values 0.53, 0.67 and
0.80 show their joint presence in stem and leaves of A. lanata. The results of the present study provided a valuable
phytomarker for the identification and characterization of A. lanata. Further pharmacological studies are going on this plant
in order to isolate, identify, characterize and elucidate the structure of the bioactive compounds.
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I. INTRODUCTION

Tannins are one of the major phyto-constituents found in many higher plants. Tannins are phenolic compounds present in
various parts of the plants including the leaves, roots and fruits. Tannins have a characteristic strange smell and astringent
taste and could bind through the effective formation of strong complexes with proteins and other macromolecules. Thus, they
could have a major impact on animal nutrition, including inhibition of growth rate digestive enzymes [1]. Generally,
tannins are classified into hydrolyzable tannins and condensed tannins. HTs are usually present in low quantity in plants but
they are environmentally important because they are water soluble at most pH’s and they have a tendency to bind and seize
toxic metal ions which decrease bioavailability. Tannins and related polyphenols have been implicated to various
pharmacotherapeutic effects [2]. Tannins, in the form of proanthocyanidins, could have a beneficial effect on vascular
health. Topical applications of tannins help to drain out all irritants from the skin. Tannins are used as astringents, stimulant,
antiseptics, diuretic, wound healer, anti-ulcer, diarrhoea, constituent of triphala churna and in tanning industry [3]. Tannin
can be toxic to bacteria, filamentous fungi and yeast [4]. They are useful as an anti-inflammatory agent and in the treatment
of burns and other wounds based on their anti hemorrhagic and antiseptic potentials. In particular, the tannin containing
remedies are in use as antihelmintics [5], antioxidants [6], anti-microbials and anti-virals [7], and for the cancer
treatment [8]. Tannins are widely distributed in almost all plant foods [9,10]. However, the primary source of tannins as
active pharmaceutical ingredients are the medicinal plants while the polyphenolic compounds themselves are not always
well characterized and there exist differences in polyphenol composition among various plant species [11]. Ukoha et
al [12] observed the high antimicrobial and fungistatic potentials of tannins in the ethyl acetate fraction of Samanaea saman
pods. Paaver et al [13] estimated the total tannin content in distinct Quercus robur L. galls.

Aerva lanata L. is an important medicinal plant, found throughout tropical India as a common weed in fields and wasteland.
Because of its reputation in folk medicine, A. lanata has become the subject of intense pharmacological and chemical studies
for the last 30 years. Various studies have demonstrated its versatile pharmacological activities: anthelmintic, demulcent [14],
anti-inflammatory [15], diuretic [16], expectorant, hepatoprotective [17], nephroprotective [18], anti-diabetic activity, anti-

ISSN: 2250-3013 www.iosrphr.org 41|Page




<
IOSR Journal of Pharmacy L/ /7
.

Vol. 2, Issue 1, Jan-Feb.2012, pp. 041-051 T

hyperglycaemic activity in rats [19, 20], anti-microbial, cytotoxic [21], urolithiatic [22], hypoglycemic, anti-hyperlipidaemic
[23], anti-parasitic and anti-helmentic activities [24]. In order to identify the bioactive compounds responsible for the above
pharmacological activities, phytochemical studies have been carried out by several workers with the report of different kinds
of bioactive compounds particularly alkaloids such as: Canthin-6-one and beta-carboline, aervine [10-hydroxycanthin-6-one],
methylaervine [10-methoxycanthin-6-one], aervoside [10-B-Dglucopyranosyloxycanthin-6-one] and aervolanine [3-][6-
methyoxy-B-carbolin-1-yl] propionic acid] from leaves of A. lanata [25]. The HPTLC studies on the glycosides, flavonoids,
alkaloids, terpenoids and steroids of A. lanata were carried out by Yamuna et al [26-30]. The main constraint in the use of
traditional remedies is the lack of standardization of raw material, manufacturing process and the final product. A biomarker
on the other hand is a group of chemical compounds which are in addition to being unique for that plant material and also
correlates with biological efficacy. So the need arises to lay standards by which the right material could be selected and
incorporated into the formulation. HPTLC is a valuable tool for reliable identification because it can provide
chromatographic fingerprints that can be visualized and stored as electronic images [31-35]. However, to fulfill the lacuna the
present study was intended to resolve the tannins profile present in the stem, leaves, root and reproductive parts (Flower and
Seed) of A. lanata, which will be useful for the proper identification of commercial samples.

I1. MATERIALS AND METHODS

Aerva lanata was collected from natural habitats, Rasipuram, Nammakkal, Tamil Nadu, India. It was authenticated by Dr.
E.G. Wesely and the voucher specimens were deposited in the St. Xavier’s College Herbarium (XCH 28077) for further
reference. The fresh leaves were shade dried and powdered using the electric homogenizer. The powdered samples were
extracted with 150 mL of petroleum ether, methanol and ethyl acetate for 8-12 h by using the Soxhlet apparatus. Preliminary
phytochemical screening was done by following the standard method described by Harborne [36], HPTLC studies were
carried out following Wagner et al [37]. For the present study, CAMAG HPTLC system equipped with Linomat V applicator,
TLC scanner 3, Reprostar 3 with 12 bit CCD camera for photo documentation, controlled by WinCATS- 4 software were
used. All the solvents used for HPTLC analysis was obtained from MERCK. The samples (5uL) were spotted in the form of
bands of width 5 mm with a Camag microlitre syringe on pre-coated silica gel glass plate 60F-254 (20 x 10 cm with 250 um
thickness (E. Merck, Darmstadt, Germany) using a Camag Linomat 1V (Switzerland). The plates were pre-washed by
methanol and activated at 60°C for 5 min prior to chromatography. The sample loaded plate was kept in TLC twin trough
developing chamber (after saturated with solvent vapor) with respective mobile phase (tannins) and the plate was developed
in the respective mobile phase up to 90 mm. The Toluene-Ethyl acetate-Formic acid-Methanol (3: 3: 0.8: 0.2) was employed
as mobile phase for alkaloids. Linear ascending development was carried out in 20 cm x 10cm twin trough glass chamber
(Camag, Mutenz, Switzerland) saturated with the mobile phase and the chromatoplate development for two times with the
same mobile phase to get good resolution of phytochemical contents. The optimized chamber saturation time for mobile
phase was 30 min at room temperature (25 £ 2°C). The developed plate was dried by hot air to evaporate solvents from the
plate. The developed plate was sprayed with 5% Ferric chloride reagent as spray reagent and dried at 100°C in hot air oven
for 10 min. The plate was photo-documented at UV 366 nm and daylight using Photo-documentation (CAMAG
REPROSTAR 3) chamber. Finally, the plate was fixed in scanner stage and scanning was done at 366 nm. The plate was kept
in Photo-documentation chamber (CAMAG REPROSTAR3) and captured the images under White light, UV light at 254 and
366 nm. Densitometric scanning was performed on Camag TLC scanner Il and operated by CATS software (V 3.15,
Camag). Blue-brown coloured zones at Day light mode were present in the tracks, it was observed from the chromatogram
after derivatization, which confirmed the presence of tannin in the given standard and may be in the samples (Except Sample
A).

I11. RESULTS

Various solvent compositions of the mobile phase for HPTLC analysis were examined in order to achieve high resolution and
reproducible peaks. The mobile phase with the composition of ethyl acetate-ethanol-water (8: 2: 1.2) showed high resolution
and repeated results confirmed their efficiency and accuracy (Table 5; Fig. 1A-1K; Fig. 2A-2D). The methanolic extract of
stem, leaves, root, flower and seeds of A. lanata illustrated the presence of 24 different types of tannins with 24 different Rf
values with range 0.01 to 0.93 (Tables 1-5). In general, higher degree of tannins diversity has been observed in vegetative
parts when compared to the reproductive parts. Maximum number (10) of tannins has been observed in flowers and seeds
followed by leaves (9). Among the ten different tannins of reproductive parts (flowers and seeds), eight tannins with Rf
values 0.22, 0.38, 0.49, 0.54, 0.61, 0.66, 0.81 and 0.92 are unique to reproductive parts only (Table 3). Nine different types of
tannins have been observed in the leaves of A. lanata. Among the nine different tannins of leaves, tannin with Rf values 0.30,
0.63 and 0.72 are unique to the leaves and they are not present in other aerial parts of the plant. The tannins with the Rf value
0.93 is present commonly in all the vegetative parts of the plant. The tannins with Rf values 0.31 showed its unique presence
only in the stem. The tannins of roots also showed their uniqueness by the expression 0.14, 0.25, 0.52, 0.57, 0.64 and 0.82 in
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the tannins profile. The tannins with the Rf value 0.01 is present commonly in the aerial parts (stem, leaves and flowers &
seeds) of the plant. The tannins with the Rf values 0.53, 0.67 and 0.80 show their joint presence in stem and leaves of A.
lanata.

IV. DISCUSSION

The tannin compounds are widely distributed in many species of plants, where they play a role in protection from predation,
perhaps also as pesticides and in plant growth regulation. Tannins are mainly physically located in the vacuoles or surface
wax of plants. These storage sites keep tannins active against plant predators, but also keep some tannins from affecting plant
metabolism while the plant tissue is alive; it is only after cell breakdown and death that the tannins are active in metabolic
effects. Tannins are found in leaf, bud, seed, root, and stem tissues. In the present study also we observed the tannin presence
in the leaves, stem, root, flower and seeds of A. lanata. Previous biological and pharmagological studies on tannins showed
that tannins possess anti-inflammatory, anti-viral, anti-bacterial, anti-parasitic, anti-oxidant, anthelmintic, anti-cancer, anti-
septic, anti-diuretic properties [38-47]. The results of the present study confirmed the presence of tannins stems, leaves,
flowers, seeds and roots of A. lanata. The presence of tannin confirmed the pharmacological applications of A. lanata.
Chromatographic fingerprint has been suggested to be practical and comprehensive approach for identifying authenticity and
evaluating the quality, consistency and the stability of raw herbal materials and herbal extracts [48]. HPTLC is a valuable
tool for reliable identification of the medicinally important plants [49,50]. In the present study also we established the
HPTLC profile for the medicinally important plant A. lanata. The HPTLC profile will be used to distinguish the medicinally
important plant from its adulterant.

V. CONCLUSION

The results of the present study provided a valuable phytomarker for the identification and characterization of A. lanata. The
plants studied here are shown as a potential source of useful drugs. Further pharmacological studies are going on these plants
in order to isolate, identify, characterize and elucidate the structure of the bioactive compounds. The pharmacological and
biological activities of these plants for the treatments of the diseases as claimed by traditional healers are also being
investigated.
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Table —1: HPTLC — Tannin profile of the Methanolic extracts of Aerva lanata Root (Sample A)

Peak Rf Height Area Assigned substance
Standard | 0.45 457.7 17306.0 Gallic acid

1 0.06 26.3 515.2 Unknown

2 0.14 11.6 189.1 Unknown

3 0.25 14.2 274.9 Unknown

4 0.52 25.8 895.8 Unknown

5 0.57 33.2 678.7 Unknown

6 0.64 44.4 1655.5 Unknown

7 0.82 122.2 7576.7 Unknown

8 0.93 352.6 20988.8 Unknown
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Table — 2: HPTLC — Tannin profile of the Methanolic extracts of Aerva lanata Stem (Sample B)

Table — 3: HPTLC — Tannin profile

ISSN: 2250-3013

Peak Rf Height Area Assigned substance
1 0.01 44.5 299.6 Unknown

2 0.06 83.0 1299.5 Tannin 1

3 0.31 23.4 519.8 Unknown

4 0.53 33.3 926.4 Unknown

5 0.67 48.9 2485.7 Unknown

6 0.80 121.3 6846.6 Unknown

7 0.93 372.6 23087.9 Unknown

of the Methanolic extracts of Aerva lanata Leaves (Sample C)

Peak Rf Height Area Assigned substance
1 0.01 442 165.9 Unknown

2 0.06 62.5 959.8 Tannin 1

3 0.30 15.0 220.5 Unknown

4 0.53 45.3 1414.3 Unknown

5 0.63 63.0 3509.9 Unknown

6 0.67 67.0 1955.2 Unknown

7 0.72 70.8 2027.5 Unknown

8 0.80 117.3 5014.4 Unknown

9 0.93 397.4 25329.2 Unknown
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Table — 4: HPTLC — Tannin profile of the Methanolic extracts of Aerva lanata flowers and seeds (Sample D)

ISSN: 2250-3013

Peak Rf Height Area Assigned substance
1 0.01 18.5 73.0 Unknown
2 0.06 56.0 923.3 Unknown
3 0.22 37.8 1285.1 Unknown
4 0.38 252.9 5830.5 Tannin 1
5 0.49 37.2 1305.3 Unknown
6 0.54 256.2 5578.7 Tannin 2
7 0.61 33.1 582.7 Unknown
8 0.66 47.7 1952.7 Unknown
9 0.81 112.1 7259.1 Unknown
10 0.92 3415 20509.1 Unknown
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Table —5: HPTLC — Tannin profile of the Methanolic extracts of Aerva lanata

Rf- Value | Root Stem Leaves Flowers &
Seed

0.01 + + +

0.06 + + +

0.14 +

0.22 +

0.25 +

0.30 +

0.31 +

0.38 +

0.49 n

0.52 +

0.53 + +

0.54 +

0.57 +

0.61 +

0.63 +

0.64 +

0.66 +

0.67 + +

0.72 +

0.80 + +

0.81 +

0.82 +

0.92 +

0.93 + + +
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Fig. 1. HPTLC Studies on the Tannins of the medicinally important plant

— Vegetative and Reproductive Parts

HPTLC profile of the methanolic extract of Aerva lanata under Daylight
HPTLC profile of the methanolic extract of Aerva lanata under UV 366
HPTLC profile of the methanolic extract of Aerva lanata under UV 254
HPTLC profile of the methanolic extract of Aerva lanata under Day Light
- After Derivation

HPTLC Chromatogram of Standard Gallic acid [Scanned at 500nm]
HPTLC Chromatogram of standard Gallic acid Peak densitogram display
[Scanned at 500nm]

HPTLC Chromatogram of Aerva lanata Root - Baseline display [Scanned
at 500nm]

HPTLC Chromatogram of Aerva lanata Root - Peak densitogram display
[Scanned at 500nm]

HPTLC Chromatogram of Aerva lanata Stem - Baseline display [Scanned
at 500nm]

HPTLC Chromatogram of Aerva lanata Stem - Peak densitogram display
[Scanned at 500nm]

HPTLC Chromatogram of Aerva lanata Leaves - Baseline display
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Fig. 2. HPTLC Studies on the Tannins of the medicinally important plant Aerva lanata L. — Leaves, Flowers and Seeds

A. HPTLC Chromatogram of Aerva lanata Leaves - Peak densitogram
display [Scanned at 500nm]
B. HPTLC Chromatogram of Aerva lanata Flowers and Seeds - Peak densitogram
display [Scanned at 500nm]
C. HPTLC Chromatogram of Aerva lanata Flowers and Seeds - Baseline display [Scanned at 500nm]
D. 3D display of HPTLC Chromatogram of a — Root, Stem,
Leaves, Flower and Seeds Tr({-;l)as
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