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ABSTRACT

Butea frondosa,is an important medicinal plant. The bark is reported to possess astringent, bitter, pungent,
alternative, aphrodisiac and anthelmintic properties. It is useful in tumour, bleeding piles and ulcer.The roots are
useful in eephantiasis and in curing night blindness and other defects of sight. The root bark is used as an
aphrodisiac and as analgesic and anthelmintic. The flowers are reported to possess astringent, diuretic, depuretive,
aphrodisiac and tonic properties, they are used as an emmenagogue and as poultice in orchitis and to reduce
swellings, for bruises and sprains. They are also effective in leprosy, leucorrhoea and gout. Seeds are reported to
possess aperient and rubefacient properties. The important parameters studied are macro and microscopical
character, measurement of fiber length & diameter starch grain, histochemical studies, ash analysis, inorganic
element, total extractive values, moisture content, behavior of powder with different chemical reagent &
fluorescence analysis. In the present paper an attempt has been made to find out, botanical, physico-chemical and
preliminary phytochemical characteristics of Butea frondosa bark.

Key words. Butea frondosa, bark, macro and microscopical character, physiepibtal analysis, fluorescence
analysis & phytochemical screening.

INTRODUCTION

Butea frondosa a deciduous tree with a somewhat crooked trunktoup5 m in height and 1.6-2.0 m in girth;
commonly found throughout India, except in the addions. Bark of the tree is bluish grey or lighown; leaves
long-petioled, 3-foliate, leaflets coriaceous, llgaocbovate from a cuneate or deltoid base, glaemsabove,
densely finely silky below; flower buds dark browflgwers bright orange-red, sometimes yellow, inchd long
racemes on bare branches; pods pendulous, silkgrtmse, 10-13 cm long, containing one seed apix;sseeds
flat, reniform, 3.3-3.8 cm X 2.2-2.5 cm. The basgkreported to possess astringent, bitter, pungstetnative,
aphrodisiac and anthelmintic properties. It is ukef tumour, bleeding piles and ulcer. The deaoi® prescribed
in cold, cough, fever, various form of haemorrhagemenstrual disorders and in the preparationoofcs and
elixirs. The roots are useful in elephantiasis iancuring night blindness and other defects of sighe root bark is
used as an aphrodisiac and as analgesic and aimtielnThe leaves are used as astringent, tonimetic and
aphrodisiac properties. The flowers are reportegdssess astringent, diuretic, depuretive, apheadiand tonic
properties; they are used as an emmenagogue, gmulbice in orchitis and to reduce swellings, suises and
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sprains. They are also effective in leprosy, letlomea and gout. Seeds are reported to possessrdparid
rubefacient properties. A decotion of the seedgvien in gravel. [1]

MATERIALSAND METHODS

The bark material was collected from the fully growvees found in Barpali, Bargarh, Odisha, in thenth of
February. For microscopical studies free hand sestof fresh barks were cut cleared with chloralrhte solution
and water, stained with safranin according to tresqribed methods [2Powder of the dried bark was used for
chemical analysis. Histochemical study ,measuremértiameter of starch grains and length of phldéper,
physico-chemical studies and preliminary phytocleinscreening, behaviour of powder drug toward$edsht
chemical reagent, fluorescence analysis, prelinginatrytochemical screening of the extract were edrrout
[3,4,5,6,7,8,9]. Thin layer Chromatography studidsthe different extracts (petroleum ether, chloraf, ethyl
acetate & methanol) were carried out in variousesais at 30°C using silica gel GF 254 plate as s [10].

RESULTSAND DISCUSSION

M acr oscopic Char acter
Bark is bluish grey or light brown in colour. Oddsrodourless and taste is tasteless. Surfaceighryoung parts
are tomentose or downfTable-1).

Microscopic Character
Transverse Section of Bark

Cork- The young stem bark consists of a 2-4 layer ofapids of rectangular type of cells having brownnpémnt.

Phelloderm - Following the cork, is the phelloderm which compbsef four to five layers of rectangular
parenchyma. Cork is thin walled and flattened osteface.

Cortex- This layer consist 0ofl0-15 layers of parenchymatous cells . Many layafrghin walled cellulosic
parenchyma with very small intercellular spacespaesent.

Phloem fiber- The fibers ardignified and thick in the outer part with cellulosnner part. It is wider towards cork
region and narrow towards pith region.

Xylem vessds- Wood vessels arg50-220u in diameter with thick and lignified walle
Xylem parenchyma- The cells are irrerular in shape and have thin.wall
PLATE-I Transverse section of Butea frondosa bark. Fig-1(a,b)

Powder microscopy bark

Powder drug consist ofragments or entire pieces of fibers measuring 83.7 which are encircled by a
parenchymatous sheath of cells possessing rowssofig of calcium oxalate. Brown colored polygorahtwalled
cork cell are seen in powder drug. Abundant pangmetious cell measuring 8 to 20 wide and up to 186g and
simple or compound starch grain measuring uptot2&94 p are found in the powder. Prisms shapedural
oxalate crystals found scattered throughout thedeow

PLATE-II: Powder microscopic character of bark
Fig-2(a,b): Phloem fiber

Fig-2 (c): Parenchyma

Fig-2 (d,e): Cork cdll

Fig-2 (f,g): Cork region

Fig2 (h): Sarch grain

Fig-2 (i): Calcium oxalate crystal.
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Histochemical test
Transverse sections 8litea frondosa bark were treated with routinely used chemicals @agents, gave positive
tests for starch, tannin, phenol, polyphenol, lgmsiteroid, flavonoid and alkaloidTable-2).

Physico-chemical and Preliminary phytochemical analysis.

Ash values

The total ash, water soluble ash, acid insolubteasl sulphated ash Bfitea frondosa bark were found to be 12.5
wiw, 7 wiw, 1.5 wiw, 17 w/w. The total ash valuelamater soluble ash value Béitea frondosa bark powder were
found to be more in crude drug. Sulphated ash wasd to more than total ash and water soluble Asil
insoluble ash was found to be very less than tth| water soluble ash and sulphated ash. Ash isueneasure
of the quality and purity of the drugdl €ble-3)

Total extractive values

The extractive values were determined to find dwe amount of soluble compounds. The petroleum gther
chloroform, ethyl acetate and methanol extractiaki@s ofButea frondosa bark were found to be 1.5 w/w, 4 wiw,
2.7 wiw, & 8 wiw. The bark showed more amounts ddtimanol soluble components than petroleum ether,
chloroform & ethylacetate extractg.gble-3)

Losson drying
The moisture content of bark was found to be 2\8 (Wable-3).

Element Analysis
Element analysis of ash was carried out and it gldothie presence of calcium, iron, sulphate, phdseplchloride
and carbonatéTable-4).

Behaviour of powdred materials towards some chemical reagents

The behaviour of the powdered bark was treated withic acid, conc.sulphuric acid, con.hydrochloscid,
con.nitric acid, glacial acetic acid, 5% ferric atitle sodium hydroxide (5N), potassium hydroxide (5%@ihe/20
solution were observed and the results are présénable-5).

Fluorescence analysis

Fluorescence analysis of entire bark has beeredaott in daylight and under U.V light. The powderse treated
with different organic solvents and solutions weaggain observed in normal daylight and under U.ghtliand the
observations are pooled imdble-6)

Extraction

The dried bark powder of the material was initiatracted succesively with petroleum ether, clitoro, ethyl
acetate & methanol by soxhlet apparatus for 18hossolvent removed by distillation. The percentafygield of
the extract of bark was found to be 1.2 w/w, 3.53vwW8.7 w/w & 8.9 w/w. The qualitative investigatidast
performed in the extracts. The petroleum etheraektof bark showed the presence of carbohydrake)cidls,
tannin & phenol. The chloroform extract of bark sfed the presence of carbohydrate, glycosides, ffiids &
alkaloids. The ethyl acetate extract showed theqmree of carbohydrate, steroid, glycosides, flaidm& alkaloids.
The methanol extract showed the presence of cadvate; steroid, glycosides, flavonoid, tannin & pble
alkaloids. Table-7).

Thin layer chromatographic studies

Thin layer chromatographic studies were carrietliounethanol extract. The methanol extract shomedimum
two spots on TLC plate. Vanilin sulphuric acid sed as detecting agent. The solvent systems useRfavalues
recorded were given ifT able-8).
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PLATE-I TRANSVERSION SECTION OF BARK OF BUTEA FRONDOSA
 Cork

phelloderm

Phloem fiker

Phloem parenchyma

Kyvlem vessel

Xvlem fiber

Xylem parenchyma

| Xvlemvessel

Fig-1(b)
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PLATE-II POWDER MICROSCOPIC CHARACTER OF BARK BUTEA FRONDOSA

Fig-2(e) Fig-2(f)

it
Fig-2(g) Fig-2(h) Fig-2(i)

Table-1 Macroscopic characters of Butea frondosa bark

Colour | Bluish grey or light brown
Odour Odourless

Tastt Taste les

Texture | Rough

Table-2 Histochemical test of Butea frondosa bar k

SL.No Reagent Test for Inference
1 Section + lodine solution Starch +
2 Section + IKI Starch +
3 Section + Sudan Red Oil globules -
4 Section + Ferric chloride Tannin/Phenol +
5 Section + Lugol's iodin Tannir +
6 Section + Toluidine blu Polyphenc +
7 Section + Phloroglucinol & HCL  Lignins +
8 Section + Liberman Steroid +
9 Section + 5% KOH Flavonoid +
10 Section + Dragendorff's reagent  Alkaloid +

+ Present, - Absent
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Table-3 Physicochemical parametes of Butea frondosa bark

Ash value in per centage
Total ash 12.5 wiw|

Water soluble ash 07 wiw
Acid insoluble ash 1.5 wiw

Sulphated ash 17 wiw
Extractivevaluein Percentage
Petroleum ether 1.5wiw
Chloroform 4 wiw
Ethyl acetate 2.7wiw
Methanol 8 wiw
Losson drying 2.6 wiw

Table-4 Test for inorganic elements of Butea frondosa bark

Table-5 Behaviour with different chemical reagents of Butea frondosa bark powder

Test for

£
z
o

Inference

Calcium

Magnesium -

Sodium

Potassium -

Iron

Sulphate

Phosphate +

Chloride

Carbonate +

POO|N|O(O|D|WIN|F

0 Nitrate

+ Present, - Absent

SL.No Acid/Reagent Observation
1 Powder as sut Light browr
2 Powder + Picric acid Yellowish brown
3 Powder + Con.Nitric acid Deep black
4 Powder + Con.HCL Light green
5 Powder + Con.p80y Brown
6 Powder + Glacial acetic ac | Light greel
7 Powder + 5% Fe( Brownish blac
8 Powder + NaOH(5N) Brownish black|
9 Powder + KOH (5%) Yellowish brow
10 Powder + lodine/20 Yellowish brown

Table- 6 Fluorescence analysis of Butea frondosa bark powder

SL.No Reagent Day light Short wave
1 Powder as such Brown Brown
2 Powder + 1N NaOH in methar | Brown Brown
3 Powder + 1N NaOH Brown Dark brown
4 Powder + Ethanol Brown Brown
5 Powder + HN@+NHj; solution Brown Dark brown
6 Powder + 50%HN® Yellowish brown | Green
7 Powder + 1N HCL Brown Yellowish brow
8 Powder + HCL Brown Yellowish brow
9 Powder + HSQ, Light brown Brown
10 Powder + 50% $$0, Light brown Greenish brown
11 Powder + Glacial acetic acid Redish brown Deaewh
12 Powder + HN@ Yellowish brown | Deep green
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Table-7 Preliminary phytochemical screening of Butea frondosa bark extracts

Test

| Petroleum ether | Chloroform | Ethyl acetate [ Methanol

TEST FORCARBOHYDRATE

Molish test

++ |

+++

TEST FOR PROTIEN

Millon’s test

TEST FOR STEROID

Salkowski reaction

Liebermann-Burchard reactioh -

TEST FOR GLYCOSIDES

Baljet test

++

++

Legal tes

++

++

Saponin glycosides

TEST FOR FLAVONOIDS

Shinoda test

++

+++

Lead acetate test

++

+++

TEST FOR ALKALOIDS

Dragendorff's tes

++

+++

Meyer's tes

++

++

Hager's test

++

++

Wagner's test

++

++

TEST FOR TANNINS & P

HENOLS

5% FeC}

+

+++

Lead aceta

+

+++

+ Mild, ++ Moderate, +++ Frequent, - Absent

Table- 8 Thin layer chromatographic studies of Butea frondosa bark extract

Extract Solvent systems Spraying reagent No. spots | Rf. values
Petroleum ether:Diethyl ether (1:9)  Vaniline sulgbacid 2 82?
Acetone:Ethyl acetate(3:7) Vaniline sulphuric a¢id 1 0.45

Methanol | Chloroform:Acetone(2:8) Vaniline sulphuricacld 1 0.74
0.42

Chloroform:Methanol(1:9) Vaniline sulphuric acid 3 0.56

0.35

CONCLUSION

The present work focuses on the pharmacognostichlpaytochemical investigation &utea frondosa bark. As

there is no pharmacognostical and anatomical worteoords for this traditionally much valued plgoesent work
is taken up in the view to lay down the macroscepid microscopic standards, which could be usettaiding the
genuineness of the above-described plant irresecfi their collection from different sources. Mastopic and
microscopic descriptions are provided from diagicopbint of view. The colored photographs of thekbaf the

above-mentioned plant might facilitate the researdbr identification. The results of the phytocheah screening,
chemomicroscopical tests and fluorescence behaofdise of the powdered drug of the bark can besicamed as
distinguishing parameters to identify and decideahthenticity of the above mentioned herbal dndjtaus can be
used as standards for reference purpose also. theroe of the quantitative parameters describetherabove
mentioned plant part (bark) might be useful indleéermining the authenticity of the drugs.Thesapeaters, which
are being reported for the first time, could befuisin the preparation of the herbal section offefiént Herbal
Pharmacopoeia.
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