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Abstract
The objective of the present study was to do qualitative evaluation of phytochemicals 

present in the flower buds of Bauhinia variegata that belongs to a family “Fabaceae’ 
which is well known for its scented flowers. The young premature flower buds of the 
plant were subjected to analysis for its phytochemical constituents as fresh material. The 
fresh raw flower buds of the plant were macerated and subjected to hot percolation 
separately. The maceration was carried out for 72 hours with absolute alcohol. The hot 
percolation (Soxhelt extraction) was carried out in intervals, approximately for 40 hours). 
The shade dried flower buds were also underwent for maceration and hot percolation 
separately with absolute alcohol. The extracts were dried over rotary evaporated. After 
evaporation, the greenish pinkish colour gummy mass was obtained from the fresh 
flower bud extractions. The evaporated extracts of shade dried flower buds were of 
greenish gummy mass. Some of the extracts were of greenish yellow and greenish in 
colour. All evaporated extracts were dissolved and diluted in respective solvents for 
phytochemical analysis. The qualitative screening of analytical results showed the 
presence of alkaloids, reducing sugars, terpenoids, glycosides, tannins, flavonoids and 
carbohydrates in all the extractions. The tests for saponins revealed that this group was 
not present in any of the solvent extracts. Anthraquinones showed the presence in 
Flower A and Bud SA only while this group was not present in Flower B, Bud A and Bud 
B samples.

Keywords: Bauhinia variegata; Maceration; Hot percolation; Phyto-chemical constituents; 
Qualitative analysis.

Introduction
Bauhinia variegata is a species of a flowering plant belonging to the family 

‘Fabaceae’, which is native to Southeast Asia, Southern China, Pakistan and India. 
Common names Bauhinia variegata includes asorchid tree, mountain ebony, kachnar (in 
Indian Sub-Continent). Other vernacular names are: Bauhinia, Bois de Boeuf, Camel’s 
foot, Palo di Orqu, Pata di Rez, Poor man’s orchid, Sabot boeuf, St. Thomas tree, variegata 
bauhinia [1]. This is a popular ornamental tree in sub-tropical and tropical climate which 
is grown for its scented flowers at altitude between100-650 M (300-2000 ft.) [1]. Due to 
high levels of exploitation and habitat loss, large trees are scarce and tree is listed as an 
endangered species [1]. In the neotropic regions, Bauhinia variegata tree issued to 
attract humming birds as ‘Sapphire-spangled Emerald (Amazilialactea) and Glittering-
bellied Emarald (Leucochrisalbicollis) in the gardens and parks [1]. Bauhinia variegata 
beautifully blooms for several months from March to Mid-May [2].
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Bauhinia variegata grows 20-35 ft. tall and 20-30 ft. wide 
with spreading crown of deciduous leaves which are 4-6 
inches (10-15 cm) across and rounded with lobed ands and 
heart shape bases, thin leathery, simple but deeply cleft at 
apex, forming two rounded lobes, lower surfaces downy at 
the top of petioles. The flowers often make their appearance 
in late winter while the blooming period lasts until early 
summer. The fruit is a pod 15-30 cm long containing several 
seeds [2]. The blossom is spectacular and the tree is covered 
with flowers looking like orchids. The flowers are followed by 
pods, maturing rapidly [3]. The chemical constituents isolated 
so far from the plant are β-sitosterol, kaempferol-3-glucoside, 
tannins, carbohydrates, amides, reducing sugars, vitamin, 
crude protein, fibers, calcium phosphate, apigenin-7-o-
glucoside, hepatatriacontan-12-13-diol and dotetracontan 
15-el-9-ol, extracted from dried leaves ‘Bauhinia variegata’ by 
petroleum ether for the first time [4-6]. The phyto-constituents 
with different solvents from the leaves of Bauhinia variegata 
contains tannins, alkaloids, steroids, cardiac glycosides, 
anthraquinones, saponins, flavonoids, coumarin and sugars 
variably [6].

Fine-grained wood of Bauhinia variegata is highly 
valuable and used for many purposes including high quality 
furniture, decoration for house construction, musical 
instruments and carving. Bark is used for tanning hides, young 
seeds, leaves, flowers and fruits are edible and eaten as 
vegetable or pickle, tree is nitrogen fixing and is prized 
throughout Asia [7-8]. 

Almost all the parts of the tree Bauhinia variegata are used 
pharmacologically as in obesity, bleeding piles, worms, cough, 
inflammatory skin diseases, balancing activity of thyroxin 
production, haematuria, dysuria, anti-ulcer, menorrhagia and 
goitre and many others [9]. Ethanolic extract of the bark of 
Bauhinia variegata is an anticancer to human epidermal 
carcinoma of the naso-pharynx [10-11]. The aim and objective of 
the present study was to carry out qualitative screening of 
phytochemical constituents of the shade dried fresh flower buds.

Materials and methods
Plant material

Few of the Bauhinia variegata trees (6 trees) were spotted 
in Universiti Sains Malaysia (U.S.M.), Penang near the old 
building of ‘Subaida Restourant’. The young flower buds (yet 
folded and not bloomed) of Bauhinia variegata were plucked 
from the tree. About 3.5 kg of the raw material was collected. 
Flower buds (premature yet folded and not bloomed) were 
immediately transported to place of analysis. In the laboratory, 
raw material was gently washed manually with tap water and 
then rinsed thoroughly with distilled water. Wrapped with 
plastic foil and put in the refrigerator at about 6°C.

Chemicals
Absolute alcohol was (95% chem. Pure, molecular weight 

46.07 g/mol) from HmbG, Germany. Water was freshly 
double-distilled in glass apparatus (Genristo, Nottingham, 
U.K.) in the laboratory.

Instruments
Blender, (model HGBPBKS6 240volts, AC50-60 Hz, 3.73 

amps. Malaysia). Rotary evaporator (RE 300), Yamato, Japan 
Freeze dryer (Heto Super Modulyo), Digital analytic electronic 
balance (Mettler), Australia. Soxhlet apparatus (capacity 2L) 
Rest of all the glass apparatus and disposables were of high 
quality purchased from the local market. These instruments 
are purchased by the Central Laboratory Unit of AIMST 
University.

Methodology
Maceration

Maceration is one of the most frequently used technique 
in the extraction of essential oils and is also considered 
economical as well maceration makes use of the solvent 
which has the power to dissolve the aromatic compounds. 
The most common solvents used for this process are hexane, 
ethanol and dimethyl ether [12]. At the end of the process, 
the mixture is filtered to eliminate all the impurities and 
concentrated as necessary [13-14]. 

With absolute alcohol
Part1. About 300 g of fresh raw material (green buds not 

yet opened) was placed in 1 L capacity flat bottom flask and 
added to it 500 ml of absolute alcohol till the raw material was 
fully soaked in the solvent. It was labelled as ‘Bud A’. The flask 
was kept in the dark for five days with intermittent shaking 
the flask. Then it was filtered using water pump and subjected 
to vacuum rotary evaporator for concentration. The material 
recovered was 100 ml as gummy semi solid. In other 
experiment as part 2, about 300 gm. of fresh raw flowers 
(pinkish red) were placed as such in 1 L capacity flat bottom 
flask and 500 ml of absolute alcohol. Rest of the procedure 
was carried out as mentioned above. After evaporation, the 
material obtained was 100 g in gummy solid mask. It was 
marked as ‘Flower A’.

With fresh double distilled water
Part 1. About 300 g of fresh raw material (green buds not 

yet opened) was placed as such in 1 L capacity flat bottom 
flask and 500 ml of fresh double distilled water. It was labelled 
as ‘Bud B’. Rest of the process was carried out as stated above 
for the extraction with absolute alcohol. Material obtained 
was 90 g in the form of gummy semi solid at the end. As the 
second part of this extraction, 300 g of fresh raw flowers 
(pinkish red) were taken and rest of the process was adopted 
as stated above. It was labelled as ‘Flower B’. The final 
material obtained was 90 g in the form of semi solid gummy 
mass.

Hot percolation (Soxhlet extraction)
It is considered the best technique where the continuous 

heating process is involved without the loss of substantial 
solvent. Soxhlet has been the technique used since a long and 
it is the main reference to which the performance of other 
leaching methods is compared. After final processing, the 
filtration and concentration is done as required [15-16].
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With absolute alcohol
Shade dried raw material (green buds not yet opened) 

was crushed to course powder. 300 g of this crushed material 
was packed in thimble and added with 500 ml of absolute 
alcohol into it till the raw material was fully soaked in the 
solvent. The temperature was kept constant at 60°C. It was 
labelled as ‘Bud SA’. The hot percolation was carried out for 
about 48 hours till the extraction becomes clear in the thimble. 
Then the percolate was filtered and finally subjected to 
vacuum rotary evaporator for concentration. The total mass 
obtained afterwards was 85 gm. The finally recovered material 
was 100 g in semi solid form. The detail for the laboratory 
coding of all the extracts is shown in table 1. The different 
colours of mass of the final products are shown in table 2.

Table 1. Coding of the different extracts of Bauhinia variegata
No. of 
extract Process of extract Laboratory codes of 

Extract
1. Maceration with absolute alcohol Bud A (A1)
2. Maceration with absolute alcohol Flower A (A2)
3. Maceration with double distilled water Bud B (B1)
4. Maceration with double distilled water Flower B (B2)

5. Hot percolation with absolute alcohol 
(Soxhlet extraction) Bud SA (SA1)

Table 2. Recovery of the different extracts of Bauhinia variegata 
after final processing

No. 
Laboratory 
code of 
extract

Mass of 
starting 
material

Recovery of 
evaporated mass
(yield)

Colour of 
the final 
product

Recovery of 
evaporated 
mass 
(%)

1. Bud A (A1) 300 g 100 g gummy semi 
solid

Greenish 
yellow 33.3

2. Flower A (A2) 300 g 100 g gummy solid 
mass

Greenish 
pink 33.3

3. Bud B (B1) 300 g 90 g
gummy semi solid

Greenish 
yellow 30.0

4. Flower B (B2) 300 g 90 g 
gummy semi solid

Greenish 
yellow 30.0

5. Bud SA (SA1) 300 g 85 g 
semi solid mass Greenish 28.3

The percentage yield of Bud A (A1) and Flower A (A2) was 
33.3% (100 g). After maceration with absolute alcohol, the 
percentage yield of Bud B (B1) and Flower B (B2) was 30% 
(100 g). The final yield with double distilled water was 85g 
(28.3%). The results showed the highest percentage yield was 
obtained by maceration with absolute alcohol.

Dilution of extracts for qualitative analysis
The evaporated extracts were very deep and dense in 

colours, so, the dilution was carried out for analysis of 
phytochemical constituents. The laboratory coded extracts 
A1, A2 and SA1 were diluted as 0.5:50 (0.5 g of respective 
extract with 50 ml of absolute ethanol), separately. The 
laboratory coded extracts B1 and B2 were diluted as 0.25:50 
(0.25 g of respective extract with 50 ml of absolute ethanol), 
separately.

Tests for qualitative analysis of 
phytochemical constituents [17,18]

All the tests were performed on above mentioned extracts 
separately and repeated for three to four times, as necessary. 

Test for alkaloids: 1.0 ml of each extract was warmed with 
2.0 ml of 2% sulphuric acid for two minutes, filtered and then 
added a few drops of ‘Dragendorff’s reagent’.

Test for reducing sugars: 1.0 ml of each extract was shaken 
with 1 ml of distilled water and filtered. Filtrate then was 
boiled with a few drops of ‘Fehling solution A and B‘(equal 
volume of Fehling A and B) and kept for about five minutes.

Test for saponins: 1.0 ml of each extract was added with 5 ml 
of distilled water, boiled and kept for cooling.

Test for terpenoids: 1.0 ml of each extract was mixed with 2 
ml of chloroform and then 3 ml of sulphuric acid was added 
gently to form a layer. It is called ‘Salkowski test’.

Test for anthraquinones: 1.0 ml of each extract was boiled 
with 2 ml of 10% of hydrochloric acid solution for a few 
minutes in a water bath. Filtered and cooled. Filtrate was 
added with equal volume of chloroform and finally 10% of 
ammonia solution was added to the mixture.

Test for glycosides: 1.0 ml of each extract was hydrolysed 
with 1 ml of 10% of hydrochloric acid solution and neutralized 
with 1 ml of 0.2 M of sodium hydroxide solution. Finally a few 
drops of Fehling’s solution mixture (A and B already mixed) 
were added in the mixture.

Test for tannins: 1.0 ml of each extract was mixed with 2 ml 
of distilled water and heated over water bath, cooled and 
filtered. To 1 ml of this filtrate, 1 ml of ferric chloride was 
added.

Test for flavonoids: 1.0 ml of each extract was dissolved in 1 
ml of 2.0 M sodium hydroxide solution and then 1 ml of 10% 
hydrochloric acid solution was added.

Test for carbohydrates: 1.0 ml of each extract was added 
with 0.2 ml of Molische’s reagent in a small test tube. Test 
tube was tilted at the angle of 45 then carefully and gently 
added 0.5 ml of concentrated sulphuric acid alongside of the 
inner wall of the test tube.

Results
Most of the qualitative tests were positive in this study. For 

alkaloidal test, the green red precipitates were produced with 
Dragendroff’s reagent. The alkaloids showed the presence in all 
the final extracts. The Dragendroff’s reagent is a solution of 
potassium iodo-bismuthate (KBiI4). The acid reaction occurs 
when methyl red changes to orange or red colour at pH 7.1 
[19]. The reducing sugars were positive in all the extracts as 
well. Orange red precipitates were obtained after the addition 
of Fehling reagent that showed the presence of reducing 
sugars. Fehling solution A consists of hydrated copper (II) 
sulphate dissolved in 100 ml of distilled water and Fehling B 
contained 35 g of potassium sodium tartrate and 10 g of 
sodium hydroxide in 100 ml of distilled water. Reducing sugars 
are easily oxidized to carboxylic acid and cupric ion is reduced 
to cuprous oxide [20]. The saponins have strong frothering 
power. There was appearance of creamy mass of small bubbles. 
The saponins were absent in all the extracts [20].
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Terpenoid group was found to be present in all the 
extracts. For identification of anthraquinones, a rose pink 
colour was observed after the test that showed the presence 
of anthraquinones. The anthraqinones were not present in 
the samples of A1, A2 and B2. This group was present in B2 
and SA1 samples. For the test of glycosides, the red 
precipitates were formed finally. All the samples showed the 
distinctly positive results for glycosides. The test for the 
presence of tannins showed presence in all the samples. 
Identification of tannins is based upon the principle of 
colouration produced by iron salts with ferric chloride. At the 
end, the dark green colour solution showed the presence of 
tannins.

Flavanoids were also positive in all the extracts giving 
yellow colouration at the end of qualitative test. Molisch’s test 
was performed by using Molisch’s reagent (α-naphthol in 
ethanol). The distinct red / purple / red-purple coloured ring 
formation showed the presence of carbohydrates [21]. The 
qualitative analytical results for the phytochemical constituents 
are tabulated in table 3.
Table 3. Phyto-chemical constituents with different solvent extracts 

from different parts of Bauhinia variegata

No. Chemical group Bud A
(A1)

Flower A
(B2)

Bud B
(A2)

Flower B
(B2)

Bud SA
(SA1)

1. Alkaloids + + + + +
2. Reducing sugars + + + + +
3. Saponins _ _ _ _ _
4. Terpenoids + + + + +
5. Anthraquinones _ + _ _ +
6. Glycosides + + + + +
7. Tannins + + + + +
8. Flavonoids + + + + +
9. Carbohydrates + + + + +

 + = present, - = absent

Discussion 
The primary object of the present study was to carry out 

some of the important phytochemical analysis of Bauhinia 
variegata. The fresh buds (not yet bloomed) and the flowers 
of the plant were subjected to process of extraction by 
maceration and hot percolation using absolute alcohol and 
double distilled water. The macerated and hot percolation 
extracts were of different colours, specially dominated by the 
greenish colour. The maximum recovery of semi-solid gummy 
mass by maceration with absolute alcohol both in Bud A 
33.3% and Flower A was 33.3% respectively. It was observed 
that less semi-solid gummy extract was (28.3%) collected 
after hot percolation with absolute alcohol in Bud SA. Similarly, 
about 30% of semi-solid mass was collected by maceration 
with double distilled water both in Bud B and Flower B. The 
results showed that saponins were not present in all the 
extracts. Furthermore, Bauhinia variegata fresh green buds 
(not yet bloomed) are tasty, costly vegetable with mild laxative 
activity. The fresh green buds (premature yet folded and not 
bloomed) are usually cooked with meat in the Province of 
Punjab Area of Indian Sub-Continent during the month of 
March and Mid-May [22].

This study showed that maximum percentage of gummy 
mass was obtained only by maceration with absolute alcohol, 
while minimum percentage of gummy mass was obtained by 
percolation with absolute alcohol. The qualitative phytochemical 
tests for alcohols, reducing sugars, terpenoids, glycosides, 
tannins, flavonoids and carbohydrates were positive in Bud A, 
Bud B and Flower B. Anthraquinones group was present in 
Flower A and Bud SA only. The saponins were absent in all the 
analysed samples.
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