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ABSTRACT

HPTLC finger print analysis is a valuable tool in documenting the ethano batanical information of the plant species. In this study, the HPTLC analysis
of Passiflora edulis and Bauhinia tomentosa were done and the results authenticate the presence of phenols, flavonoids, tannin and cardiac

glycosides in these medicinal plant..
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INTRODUCTION

Nature has been a source of therapeutic agents for thousands of
years and an impressive number of modern drugs have been
isolated from natural sources. Many of these isolations were based
on the uses of these agents in traditional medicine. This plant-based,
traditional medicine system continues to play an essential role in
health care’.Today, medicinal plants are increasingly being used in
most parts of the world as hypolipidemic? contraceptive,
abortifacients, emmenagogues or oxytocic, antihypertensive3,
treatment for skin diseases* wound healers, antimicrobial®> and
hypoglycemic®. Ethnobotanical information indicates that more than
800 plants are used as traditional remedies for the treatment of
diabetes”.

Indian traditional medicines is one of the richest medicinal system
those available around the world. The phytochemical identified from
traditional medicinal plants are providing an excellent opportunity
for the development of new types of therapeutics®.

Thin layer chromatography is a type of liquid chromatography that
can separate chemical compounds of differing structure based on
the rate at which they move through a support under defined
conditions. High permoformance liquid chromatography is a
sophisticated and automated form of TLC. It is an invaluable quality
assessment tool for the evaluation of botanical material. The
advantage of HPTLC is that several samples can be run
simultaneously by using a same quantity of mobile phase thus,
lowering analysis time and cost per analysis and it have an added
advantage that the resolution of chemically similar compounds is
better than with conventional TLC, and less sample is required®.
With HPTLC the same analysis can be viewed using different
wavelength of light there by providing a more complete profile of
the plant than is typically observed with more specific types of
analysis.

Passiflora edulis, which is known as yellow passion fruit belongs to
the family passifluoracea Passiflora genus, comprise about 500
species that are distributed in warm temperatures and tropical
regions. The leaves and stems of P.edulis have shown anti-
inflammatory, antianxiety, antitumour, antimicrobial and
antioxidant activity!0.There are about 600 species of Bauhinia L.
found in the tropical regions of the world. Bauhinia tomentosa L. is a
well known, traditional plant used in folklore medicine of India.
Infusion of fresh flowers and barks were used for dysentry.
Decoction of root bark was used for liver problems and leaves were
externally applied to the forehead for fever!l. In this study the
medicinal plants, Passiflora edulis and Bauhinia tomentosa were
analysed for the flavonoid, cardiac glycoside, phenol and tannin to
identify the finger print profile.

MATERIALS AND METHODS
Plant material

Passiflora edulis and Bauhinia tomentosa were collected from
Pollachi, and Coimbatore and the same were authenticated by

Dr.G.V.S.Moorthy, Botanical Survey of India, Tamilnadu Agricultural
University Campus, Coimbatore (Voucher No:BSI/SRC/73/5/23/09-
10/Tech.-624 & 723 respectively). The specimen copy was
deposited in the department herbarium for future reference. After
washing with water the leaves were dried at 25°C for 10 days in the
absence of sunlight and powdered well using a mixer then kept in an
airtight container and stored in refrigerator for further use.

Preparation of extract

About 50g of shade dried powdered material was added with 100 ml
of water. The container was shaked for every half an hour for period
of 24 hours. The extract was filtered, concentrated and dried. This
dried viscous material obtained was used for the analysis.

Sample preparation

The given aqueous extract 100mg was dissolved in 5ml of water,
centrifuged and collected the supernatant liquid. This portion was
used as test solution for HPTLC analysis.

Solvent system

The following mobile phases were used for the analysis of the
respective compounds

Flavonoid Ethylacetate-Formic acid-Acetic acid-Water
(10: 1.1: 1.1: 2.6)
Cardioglycosides  Ethylacetate-Methanolo-Ethanol-Water  (8.1:

1.1: 0.4: 0.8)
Phenols Ethylacetate-Butanone-Formic acid water (5:
3:1:1)
Tannins Iso butanol-acetic acid-water (14: 1: 3.5)
Spray reagent
Flavonoid 1% ethanolic aluminium chloride reagent

dried at 120 C for 10min.

Cardiac glycosides Sprayed Phosphoric acid reagent dried at
1202 C for10min.

Phenols Sprayed 20% aqueous Sodium carbonate
solution, dried and sprayed 25% aqueous
Folin cio-calteu reagent, dried at 1205 C
for 10min.

Tannins 5% Ferric chloride reagent and dried at
1204 C 10min.

Sample and Reference standard application

5ul of each test solutions and reference standard (Rutin,Gallic acid,
Stevioside-1 pg/ml) were loaded as 8mm band length in the 5 x 10
Silica gel 60Fzs4 TLC plate using Hamilton syringe and CAMAG
LINOMAT 5 instrument.
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Development of chromatogram

The sample loaded plates were kept in TLC twin trough developing
chamber (after saturated with solvent vapour) with respective
mobile phase and the plate was developed in the respective mobile
phase up to 80mm.

Photo-documentation

The developed plate was dried by hot air to evaporate solvents from
the plate. The plate was kept in Photo-documentation chamber
(CAMAG REPROSTAR 3) and captured the images at White light, UV
254nm and UV366nm.

Derivatization

The developed plate was sprayed with respective spray reagent and
dried at 120 C in Hot air oven for 10 minutes. The plate was photo-
documented in daylight mode using Photo-documentation (CAMAG
REPROSTAR 3) chamber.

Peak analysis

Finally, the plate was fixed in scanner stage and scanning was done
at 366nm. The Peak table, Peak display and Peak densitogram were
noted.

RESULTS AND DISCUSSION

HPTLC profile of P.edulis and B.tomentosa are given in Table 1-4, the
chromatogram and the peak densitogram are given in Figure 1-4.

HPTLC chromatogram for phenols of P.edulis and B.tomentosa are
presented in Figure 1 and Table 1. Eight prominent blue coloured
zones were detected in P.edulis and five prominent blue zones were
detected in B.tomentosa upon spraying with the respective reagent
and analyzed under day light. Rutin was also run along with the
samples as standard which developed a blue zone with Rf value 0.36.
Compounds with close Rf value of standard were also found but they
were not identified as phenol upon spraying with the reagent. In
both the samples phenolic compound numbered with 5 was found to
be maximum with area value 7814.6 and 5682.2 respectively in
P.edulis and B.tomentosa.

HPTLC chromatogram of flavonoids (Figure 2 and Table 2) showed
four prominent yellow fluorescent spots in P.edulis and a single spot
in B.tomentosa under UV light. Here also rutin was used as standard,
which developed with the Rf value 0.43. A compound with similar Rf
value was also obtained in the chromatogram but it did not produce
any yellow fluorescence under UV, which indicated that the
separated compound was not a flavonoid. In this profile, a flavonoid
compound numbered as 3 in P.edulis was found to be maximum in
flavonoid content

The HPTLC of tannin is given in Figure 3 and Table 3. In the
chromatogram more number of spots were developed for both the
plant samples but only three tannin compounds in P.edulis and a
single tannin compound for B.tomentosa gave blue colour on
spraying with 5% ferric chloride reagent and analysed under
daylight. The stand gallic acid produced a prominent spot with the Rf
value 0.66. Tannin compound numbered as 2 in P.edulis registered
the maximum of tannin with area 16908.

The HPTLC study of cardiac glycosides indicated (Figure 4 and Table
4) two prominent fluorescent blue green violet or blue green brown
spots in P.edulis and a single spot in B.tomentosa under UV light. The
standard stevioside produced a clear zone with a Rf value 0.18. The
standard Rf value does not matches with any of the spot developed
indicates that this particular cardiac glycoside is not extracted with
aqueous extract. Cardiac glycoside numbered as 1 and 5 in P.edulis
secured first in containing more amount of cardiac glycoside with
an area of 17869.3 and 27955.9 respectively.
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Table 1: HPTLC - peak table for phenolic profile

Track Peak Rf Height Area Assigned substance
B 1 0.2 58.9 2635.9 Phenolic compound 1
B 2 0.38 239 819.4 Phenolic compound 4
B 3 049 101.5 5682.2 Phenolic compound 5
B 4 0.63 327 1136.5 Phenolic compound 7
B 5 0.71 110.7 4801.5 Phenolic compound 8
P 1 0.22 822 2617.4 Phenolic compound 1
P 2 0.27 99.6 4159.1 Phenolic compound 2
P 3 0.33 934 2875.7 Phenolic compound 3
P 4 0.38 116 4713.3 Phenolic compound 4
P 5 048 184.8 7814.6 Phenolic compound 5
P 6 0.54 120.6 4331 Phenolic compound 6
P 7 0.62 129.3 7424.8 Phenolic compound 7
P 8 0.7 83.6 3495.2 Phenolic compound 8
D 1 0.36 4181 23863.9  Rutin
B-B.tomentosa, P-P.edulis, D- Rutin standard
Table 2: HPTLC - peak table for flavonoid profile
Track Peak Rf Height Area Assigned substance
B 1 043 2211 10051.8 unknown
B 2 0.67 215 771.3 Flavonoid 4
P 1 0.27 28.8 793 Flavonoid 1
P 2 036 724 4518.7 unknown
P 3 0.51 327 1649.6 Flavonoid 2
P 4 0.62 116.1 5811.1 Flavonoid 3
P 5 0.69 69.8 2652.4 Flavonoid 4
D 1 0.43 205.1 5557 Rutin
B-B.tomentosa, P-P.edulis, D- Rutin standard
Table 3: HPTLC - Peak table for tannin profile
Track Peak Rf Height Area Assigned substance
B 1 0.03 17.8 88.4 Unknown
B 2 0.07 10.2 137.8 Unknown
B 3 0.17 60.7 1917.5 Tannin 1
B 4 0.21 99.7 3359.1 Unknown
B 5 0.23 959 2401.9 Unknown
B 6 031 264.1 11757.3  Unknown
B 7 0.38 56.0 1574.1 Unknown’
B 8 0.44 915 3138.6 Unknown
B 9 0.55 517 1053.7 Unknown
B 10 0.71 249 453.4 Unknown
B 11 0.79 119.3 6436.9 Unknown
B 12 0.86 16 2149 Unknown
P 1 0.06 55 1245.2 Unknown
P 2 0.25 158.7 7495.6 Tannin 1
P 3 0.34 343.8 16908.6 Tannin 2
P 4 045 97.1 4440.8 Tannin 3
P 5 052 16 361.5 Unknown
P 6 0.64 79.1 3484.1 Unknown
P 7 0.68 2.3 2370.3 Unknown
P 8 0.79 127 7841.1 Unknown
GA 1 0.66 392.8 14630.1  Gallic acid

B-B.tomentosa, P-P.edulis, D-Gallic acid standard

Table 4: HPTLC - Peak table for cardiac glycoside profile

Track Peak Rf Height Area Assigned substance
B 1 0.26  227.5 13993.9  unknown *

B 2 039 180 7064.3 unknown *

B 3 049 184.3 9661.6 Cardioglycoside

P 1 032 2627 17869.3  Cardiac glycoside

P 2 043 3774 14043.4 unknown *

P 3 0.54 154.6 12654.8 Cardiac glycoside

P 4 0.67 219.7 6794.8 unknown *

P 5 0.79 480.6 27955.9 Cardiac glycoside

D 1 0.18 55 1945.6 Stevioside

B-B.tomentosa, P-P.edulis, D- Stevioside standard
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Figure 1: HPTLC Chromatogram for phenolic profile

Before devatization After derivatization

v
DAYLIGHT UV 254nm UV 366nm DAYLIGHT

Track C- P.edulis -Peak densitogram display for phenol

Track 3 .10: Sample ©

1000 —
so0 —|
s00 |
7oo |
so0 —|
so0 |
400 |

P hanolic sampd S
=00

F'ghenolu: comp F henolic cdffgRnglic compd 7
PRERSHE gompd =

F henolic
P henolic spmpd

P henslic compd &
zoo —

o000 oho 020 o050 R o050 R oo R R
Rt

Track B- B.tomentosa- Peak densitogram display for phenol

AU

ann —|
a00 |
700 |
&00 —|
s00 |
400 —|

300 |
Phenolic compd & Fhenolic cpmpd &
200 Fhenolic compd 1

Phenalic com P henolic o

RT

Track D- Standard Rutin-Peak densitogram display for phenol

53



1

AU

Track 4,10: P henolic campaund marksr-Rutin

000 —

900 —

200

7oo

00

500

400 |

=200

200

Tsvetkova et al.

Rutin

Asian ] Pharm Clin Res, Vol 5, Suppl 3, 2012, 51-59

[N,

R

Figure 2 : HPTLC Chromatogram for flavonoid profile
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Figure 2: HPTLC Chromatogram for cardiac glycoside profile
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Track D-Standard stevioside- Peak densitogram display for cardioglycoside
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The results of HPTLC indicate the presence of high amount of REFERENCES

phenolic compounds in both the plants. Presence of tannins,
flavonoids and cardiac glycosides were also found but among the
two plants the above said compound were found to be more in
P.edulis than B.tomentosa. Presence of alkaloids, phenols, glycosyl
flavonoids and cyanogenic compounds in the genus of Passiflora
was already reported 0. Flavonoids such as kaempeferol, quercetin,
isorhamnetin were reported in B.purpurea'? Presence of tannin,
phenolic compounds and oils were reported in bauhinia species.
Pettit et al'® have isolated new cancer cell growth inhibitor Bauhinia
statin [ and III from various parts of B.purpurea and reported about
the presence of phenol, flavonoid, saponins, glycosides and tannins
in the same species. Presence of terpenoids, steroids and flavonoids
in B. forficata* and high amount of phenols in the leaves of
B.racemosa were also recorded '°.

Aliyu et al,, 16 reported that phenolic compounds are the major group
of compounds that acts as primary antioxidant because it can reacts
with oxygen free radicals such as hydroxyl, superoxide anion
radicals and lipid peroxyl radicals. There is high correlation between
antioxidant activity and phenolic compounds 7. Besides acting as
antioxidants, phenols and flavonoids also inhibits amylase, sucrase
as well as Sodium Glucose Transporter-1(S-GLUT-1) of intestinal
brush border cells and hence reduce the absorption of
glucose[8].Isoflavones, tannins , chlorogenic acid and saponins are
also inhibit the S-GLUT-118.

Flavonoid, one of the major constituent of P.edulis and B.tomentosa
aqueous extract exhibits a wide range of biological activities such as
antimicrobial, anti-inflammatory, anti-angiogenic, analgesic, anti-
allergic effects, cytostatic and antioxidant properties??

Oliver20 listed glycosides, flavonoids and tannins as active
hypoglycemic compounds. Tannins enhance glucose uptake and
inhibit adipogenesis, thus being potential drugs for the treatment of
non-insulin dependent diabetes mellitus 222, Cardioglycosides are
sugar-containing plant substances that, in proper doses act as heart
stimulants. Cardioglycosides are known to work by inhibiting Na *
and K* pump?3.

HPTLC finger printing is considered as the valuable tool for the
analysis of phytochemicals because of sensitivity and cost effectivity.
The results drawn from this study gives that P.edulis and
B.tomentosa were excellent source of phytochemicals like phenol
and flavonoids. Presence of these phytochemicals in P.edulis and
B.tomentosa can ameliorate various disease conditions that validate
the use of these medicinal plants in the folklore system of medicine.
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