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ABSTRACT 

 

Bauhinia purpurea is a flowering plant. General phytochemical screening of the aerial parts of Bauhinia purpurea 

revealed the presence of steroids, terpenes, phenolic compounds, saponins, fatty acids, alkaloids. The aim of this 

study is to identify and characterize the bioactive principle from the aerial parts of the plant. It has wide folk 

medicinal use. For isolation of the compound, the dried aerial parts powder of Bauhinia purpurea was subjected to 

hot extraction with ethanol; this extract was subjected to chromatography. Isolated compound were purified by 

chloroform. The isolation and purification afforded white crystalline powder which was subjected to physical, 

chemical and spectral identification by IR, 1H‐NMR, 13C‐NMR and GC‐MS. The compound was concluded as 

β‐sitosterol. In the present study after the isolation, the ethanol extract of unripe pods and leaves of Bauhinia 

purpurea was evaluated for antihyperlipidemic activity in cholesterol high fat diet (CHFD) induced hyperlipidemia. 

Hyperlipidemia was induced by giving high cholesterol diet in standard rat chow diet for thirty days. The groups of 

rats selected for the study were treated with atorvastatin, ethanol extract of unripe pods and ethanol extract of leaves 

daily for the whole period. Changes in body weight and the analysis of serum lipids were carried out at the end of 

the study. There was a marked decrease in body weight, total cholesterol (TC), triglycerides (TG), low density 

lipoprotein (LDL) and very low density lipoprotein (VLDL) levels. Also there was a significant increase in high 

density lipoprotein levels after the treatment with Bauhinia purpurea extracts. Ethanol extract of leaves showed a 

marked effect over body weight reduction and also had a significant effect on the lipoprotein profile. There is a 

lowered atherogenic index, TC: HDL-c and LDL: HDL-c ratios in the extract treated groups. The present work 

indicated that Bauhinia purpurea extracts significantly suppressed the CHFD induced hyperlipidemia in rats, 

suggesting the antihyperlipidemic and antiatherogenic potential of the extracts. Further studies are needed to 

characterize the phytoconstituents responsible for the study. 
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INTRODUCTION 

 

The use of medicinal plants in the management of 

various illnesses is due to their phytochemical 

constituents and dates back to antiquity. However, 

during the last decade, an increase in the use of 

medicinal plants has been observed in metropolitan 

areas of developed countries. Hence the plant 

kingdom is being screened for newer and effective 

chemotherapeutic agents. Higher plants can serve 

both as potential antimicrobial crude drugs as well as 

a source of new anti-infective agents.  

 

Coronary arterial diseases are responsible for more 

deaths than all other associated causes combined.
 [1]

 

Hyperlipidemia is a major cause of atherosclerosis 
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and atherosclerosis-associated conditions, such as 

Coronary Heart Disease (CHD), ischemic 

cerebrovascular disease and peripheral vascular 

disease. 
[2]

 Among these hypercholesterolemia and 

hypertriglyceridemia are closely related to ischemic 

heart disease. 
[3]

 Reduction in serum cholesterol 

levels reduces the risk for CHD.
 [1]

   The main aim of 

treatment in patients with hyperlipidemia is to reduce 

the risk of developing ischemic heart disease or the 

occurrence of further cardiovascular or 

cerebrovascular disease.
 [4]

 Currently available 

hypolipidemic drugs have been associated with a 

number of side effects.
[5]

 The consumption of 

synthetic drugs leads to hyperuricemia, diarrhoea, 

nausea, myositis, gastric irritation, flushing, dry skin 

and abnormal liver function.
[3]

 Any herbal treatment 

for hypercholesterolemia has almost no side effects 

and is relatively cheap, locally available. They are 

effective in reducing the lipid levels in the system. 
[6]

 

Medicinal plants play a major role in 

antihyperlipidemic activity.
 [3]

 Bauhinia purpurea is a 

species of flowering plant in the family Fabaceae, 

native to South China (which includes Hong Kong) 

and southeastern Asia. In the United States of 

America, the tree grows in Hawaii, coastal 

California, southern Texas, and southwest Florida. 

Common names include Hong Kong Orchid Tree, 

Purple camel's foot, and Hawaiian orchid tree. 

Several species of this plant are known to possess 

pharmacological activities. Aqueous extract of leaves 

have antinociceptive, anti-inflammatory, antipyretic, 
[7]

 hypoglycaemic,
[8]

 nephroprotective,
[9]

 antimalarial, 

antimycobacterial, antifungal and cytotoxic activities. 
[10]

 Antioxidant and hepatoprotective activities of 

Bauhinia species have also been reported.
 [11]

 

Methanol extract obtained from Bauhinia purpurea 

led to the isolation and identification of 6- butyl-3-

hydroxy flavone. 
[12]

 There is no study reported for 

treating the hyperlipidemia with ethanol extract of 

unripe pods and leaves of Bauhinia purpurea. The 

purpose of this study is to identify and characterize 

the bioactive principle from the aerial part of 

Bauhinia purpurea. In this paper, we report the 

isolation and characterization of known compound 

from Bauhinia purpurea   namely beta‐sitosterol and 

to evaluate its antihyperlipidemic activity. 

 

MATERIALS AND METHODS 

 

Plant material: Bauhinia purpurea leaves and unripe 

pods were collected in the month of February, from 

Dhullapally, Rangareddy district, Hyderabad. The 

plant was authenticated by Dr. Ram Chandra Reddy, 

Head, department of Botany, Osmania University. A 

voucher specimen (CP-106) is deposited for further 

reference. Leaves and unripe pods were air dried, 

powdered to 40 mesh and subjected to Soxhlet 

extraction with 99% ethanol. The extract was 

concentrated under reduced pressure. The percentage 

yield obtained was 23%w/w and 17%w/w with 

respect to dried leaves and unripe pods respectively. 

Leaf extract was suspended in 1% Tween-80 due to 

its sticky constituency and unripe pod extract in 1% 

gum acacia for oral administration. 

 

Chromatographic Separation: Column 

chromatography of ethanol extract was conducted 

using silica gel (Mesh 60‐120) that was packed using 

wet packing method in toluene. The column was run 

using toluene, ethyl acetate by gradient elution 

technique. TLC was used to monitor the eluates. A 

total of 20 eluates were collected. Similar fractions 

were pooled together. Further purification is carried 

out using preparative TLC. Spots were identified, 

scraped and eluates using petroleum ether and 

chloroform as solvents.  Finally eluate ST yielded a 

single spot when subjected to TLC using solvent 

system n-hexane:  ethyl acetate (7:3) and it showed to 

be homogenous compound. ST, a white crystalline 

powder (100mg) was further subjected to IR, Proton 

NMR (400MHz), Carbon‐13 NMR (100 MHz) and 

GC‐MS to ascertain the chemical structure. 

 

Tests for alcohol: 4g of cerric ammonium nitrate was 

dissolved in 10ml of 2N HNO3, on mild heating. A 

few crystals of isolated compound were dissolved in 

0.5ml of dioxane. The solution was added to 0.5ml of 

cerric ammoinium nitrate reagent and diluted to 1ml 

with dioxane and shaken well. The developed yellow 

to red color indicates the presence of an alcoholic 

hydroxyl group. 

 

Tests for steroid 

Salkowski reaction: A few crystals were dissolved in 

chloroform and a few drops of concentrated sulfuric 

acid were added to the solution. A reddish color was 

seen in the upper chloroform layer. 

Liebermann burchard reaction: A few crystals were 

dissolved in chloroform and a few drops of 

concentrated sulfuric acid were added to I t followed 

by addition of 2‐3drops of acetic anhydride. Solution 

turned violet blue and finally green. 

 

Spectroscopic characterization: Different 

spectroscopic methods were used to elucidate the 

structure of isolated compound ST. Among the 

spectroscopic techniques IR, 1H‐NMR, 13C‐NMR 

and GC‐MS were carried out. The infra red spectrum 

was recorded on FTIR Perkin Elmer, 1H‐NMR and 

13C‐NMR spectra were recorded using CDCl3 as 

solvent. GC‐MS spectra were recorded at high 

resolution on a mass spectrometer (Perkin Elmer 
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Auto system). The IR absorption spectrum showed 

absorption peaks at 3373.6cm‐1 (O‐H stretching.); 

2940.7 cm‐1and 2867.9cm‐1 (aliphatic C‐H 

stretching); 641.6cm‐1 (C=C absorption peak); other 

absorption peaks includes 1457.3cm‐1 (CH2); 

1381.6cm‐1 (OH def), 1038.7cm‐1 (cycloalkane) and 

881.6 cm‐1.  1HNMR (CDCl3, 400MHz) of ST: 

1HNMR has given signals at δ 3.2(1H, m, H‐3), 5.26 

(1H, m, H‐6), 5.19(1H, m, H‐23), 4.68(1H, m, H‐ 
22), 3.638(1H, m, H‐3), 2.38(1H, m, H‐20), 1.8‐2.0 

(5H, m) ppm. Other peaks are observed at δ 

0.76‐0.89 (m, 9H), 0.91‐1.05 (m, 5H), 1.35‐1.42 (m, 

4H), 0.69‐0.73 (m, 3H), 1.8‐2.00 (m, 5H), 1.07‐1.13 

(m, 3H), 1.35‐1.6 (m, 9H) ppm.  13CNMR (CDCl3, 

100MHz) of ST: 13CNMR has given signal at 

150.98, 145.2 (C‐5), 139.8 C‐22), 121.7, 

118.89(C‐6), 79.03 (C‐3), 55.3(C‐ 14), 55.18(C‐17), 

50.45 (C‐9), 48.3 (C‐9), 40.8 (C‐20), 40.1(C‐12), 

39.2 (C‐13), 38.9 (C‐4), 38.6 (C‐12), 37.18 (C‐1), 

37.12 (C‐10), 36.3 (C‐8), 35.59(C‐20), 34.29 (C‐22), 

34.24 (C‐7), 32.66 (C‐8), 29.86 (C‐ 25), 29.71 

(C‐16), 28.41 (C‐2), 28.1 (C‐15), 27.4 (C‐28), 26.1 

(C‐11, 26), 21.6 (C‐27), 19.32 (C‐19), 17.71 (C‐21), 

15.6 (C‐18, 29).  FAB‐MS spectroscopy showed the 

molecular ion peaks at 414 that correspond to 

molecular formula, C29H50O. Ion peaks were also 

observed at m/z 367, 271, 255, 229,189, 175, 161, 

133, 121, 105, 107, 95, 81, 69, 55, 41. 

 

 Animals: Albino rats weighing 200-250 g of either 

sex, 4 months of age were used for this study. The 

experimental animals were housed in polypropylene 

cages and maintained under standard conditions (12 h 

light and dark cycles, at 25±3◦ C and 35-60% 

humidity). Standard pelletized feed and tap water 

were provided ad libitum. The Institutional Animal 

Ethical Committee of Malla Reddy College of 

Pharmacy, Hyderabad, with Reg. No. 

1217/a/08/CPCSEA, approved the study. 

 

Acute Toxicity studies: The acute toxicity of the 

ethanol extract of leaves and unripe pods was 

determined using albino rats of either sex, those 

maintained under standard conditions. The animals 

were fasted overnight prior to the experiment. Fixed 

dose (OECD Guideline No. 423) method of CPCSEA 

was adopted for the toxicity studies. Mortality was 

observed at the dose of 1500 mg/kg for the extracts. 

Hence 1/5th of the LD50 dose i.e. 300 mg/kg of the 

ethanol extracts was selected for the study. 

 

Antihyperlipidemic activity: 

Animals were divided into 5 groups with 6 animals 

per group. 

Group1: Normal control. 

Group2: Hyperlipidemic control (Vehicle 

1ml/100gm/day p.o) 

Group3: Hyperlipidemic treated with Atorvastatin 

(5mg/kg, p.o) 

Group4: Hyperlipidemic treated with unripe pods 

extract (300mg/kg, p.o) 

Group5: Hyperlipidemic treated with leaf extract 

(300mg/kg, p.o) 

The animals were administered with corresponding 

treatments for one month. 

 

Induction of Hyperlipidemia:High Cholesterol diet 

was prepared by mixing cholesterol 2%, sodium 

cholate 1% and coconut oil 2%, with powdered 

standard animal food. The diet which was prepared as 

pellets was placed in the cage carefully and was 

administered for 30days. 
[13] 

 

Biochemical assays for lipids: At the end of 

treatment period, all the animals were tested for 

biochemical lipid markers. Blood was collected by 

cardiac puncture method under ether anesthesia. 

Serum total cholesterol (TC), triglycerides (TG) was 

estimated by method of CHOD-PAP and high-

density lipoprotein-cholesterol (HDL-c) by the 

method of GPO-PAP using span diagnostic kits. 

Serum LDL-c 
[14]

, VLDL-c level and atherogenic 

index was determined by calculation. 
[15]

  

 

Statistical Analysis: All the results were expressed as 

mean±SEM and subjected to One way analysis of 

variance followed by Dunnet’s test for comparison 

between the groups and P<0.05 was considered 

significant. 

 

RESULTS AND DISCUSSION 

 

From the positive tests for steroids and alcohols 

given by ST, it is assumed to be a compound 

containing steroidal nucleus. The ST is white 

crystalline needles like substance with melting point 

144‐146
o
C. The 13C‐NMR has shown recognizable 

signals 145.2 and 121.7 ppm, which are assigned C5 

and C6 double bonds respectively as in Δ5 spirostene 

11. The value at 19.32 ppm corresponds to angular 

carbon atom (C19). Spectra show twenty nine carbon 

signal including six methyls, nine methylenes, eleven 

methane and three quaternary carbons. The alkene 

carbons appeared at δ145.2, 139.8, 121.7 and 118.89. 

The dehydration of fragment at m/z 273 would yield 

m/z 255, which on successive dealkylation would 

yield ions at m/z 188, 189, 175, 161, 148, 135, 121, 

108, 95, 82, 69, 55, 41. The above I.R., 1HNMR, 

13C‐NMR and MS spectral data and their 

comparison with those described in the literatures 

showed the structure of ST to be β‐sitosterol.  
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Many phytochemical analysis reports revealed the 

presence of flavonoids, carbohydrates, glycosides, 

tannins, volatile oils, anthocyanidins, lactones and 

terpenoids as reported by Bhartiya & Gupta.
[16]

 

Chemical tests were carried out on the Bauhinia 

purpurea extracts using the standard procedures 

available in text books which revealed the presence 

of carbohydrates, proteins, alkaloids, flavonoids, 

triterpenes, glycosides and steroids. Our results 

confirmed the same. Rats fed with CHFD, for one 

month displayed an increase in body weight as 

compared to normal rats. Treatment with ethanol 

extract of unripe pods (300mg/kg/day) and leaves 

(300mg/kg/day) showed only slight increase in body 

weight to 7.4% and 2.0%, respectively, as compared 

to hyperlipidemic group (13.11%).  

 

The hyperlipidemic animals when treated with leaf 

extract shows only slight increase in body weight 

(2.0%), which was comparable to atorvastatin 

treatment (3.06%). The results suggest the potential 

of Bauhinia purpurea extracts against obesity (Fig.1). 

There was significant increase in the levels of serum 

TC, TG, LDL-c and VLDL-c in CHFD induced rats 

and also there was a significant reduction in HDL-c 

levels in these animals. Treatment with unripe pods 

extract and leaf extract showed a marked reduction in 

TC, TG and LDL-c levels. But there was a significant 

rise in HDL-c levels in all the groups. Atorvastatin 

also produced significant reduction in serum TC, TG, 

LDL-c levels and a rise in HDL-c levels (Table1). 

There was a marked reduction in TC: HDL-c ratio, 

LDL: HDL-c ratio and the atherogenic index after the 

treatment of rats with 300mg/kg dose of ethanol 

extract of unripe pods and leaves of Bauhinia 

purpurea (Table 2). TC: HDL-c ratio, LDL: HDL-c 

ratio is an effective predictor of coronary risk 
[17]

. 

Atherogenic index is an important indicator of CHD 

risks at both high and low serum cholesterol level 
[18]

. 

The cholesterol lowering effect of the extracts might 

be due to inhibition of dietary cholesterol absorption 

and/or esterification. Since two enzymes are involved 

in these two processes pancreatic cholesterol esterase 
[19] 

and intestinal acyl Co-A-Cholesterol acyl 

transferase enzyme (ACAT) 
[20]

, thus it could be 

suggested that the extracts inhibits one or both 

enzymes activity. In the present study, the activity of 

the extracts may be due to direct inhibition of 

cholesterol absorption or due to increased biliary 

excretion of sterol and /or bile acids and the block of 

cholesterol movement from the liver to the blood; as 

cholic acid was one of the ingredients of cholesterol 

high fat diet. 

 

CONCLUSION 

 

From the above findings, β-SITOSTEROL was 

isolated from ethanol extract of the aerial parts of 

Bauhinia purpurea and chemical structure was 

elucidated. It was carried out by means of various 

physical (solvent extraction, column 

chromatography) and spectral techniques. The 

activity may be due to the presence of compound 

isolated in the ethanol extracts, which reduce 

oxidation of LDL-c. 
[21]

 This needs to be studied 

further by assay of oxidized LDL. The ethanol extract 

of leaves has significant weight reduction property 

than unripe pods extract which was comparable to 

that of Atorvastatin. Ethanol extract of leaves also 

had a marked effect on antihyperlipidemic activity. 
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Fig.1: Effect of ethanol extract on the body weight in high cholesterol diet. The values are expressed as mean±SEM, 

n=6 in each group. 
*
P<0.05 significant as compared to control, 

**
P<0.05, significant as compared to hyperlipidemic 

control, statistical test employed was ANOVA followed by Dunnet’s t test 
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Table 1: Effect of Bauhinia purpurea on serum lipid level in CHFD induced hyperlipidemia 

______________________________________________________________________________ 

 

Groups              Dose              TC                 TG                  HDL              LDL            VLDL                          

                        (mg/kg) 

______________________________________________________________________________ 

 

Normal                 --           120.81±1.1     107.13±2.9       51.45±2.7        42.14±5.0      23.91±3.9 

 

Hyperlipidemic Tween-80 300.31±2.4* 286.47±3.0*     30.41±2.9*      200.62±2.5*   60.44±1.2* 

Control                 1% 

 

Atorvastatin         5           138.44±2.8** 128.41±2.1** 75.42±1.8**     37.33±2.1**   5.60±4.0** 

  

 

Unripe pod        300          212.43±2.9*   206.26±1.6*    68.42±3.0**   103.67±6.5*    41.25±2.9* 

extract                                    

 

Leaf extract       300         181.37±3.6** 166.43±1.8**   70.55±2.4**   54.90±3.8**  35.41±2.0** 

  

______________________________________________________________________________  

The values are expressed as mean±SEM, n=6 in each group. 
*
P<0.05 significant as compared to control, 

**
P<0.05, 

significant as compared to hyperlipidemic control, statistical test employed is ANOVA followed by dunnet’s t test. 

 

 

Table 2: Effect of Bauhinia purpurea on serum lipoprotein ratio 

______________________________________________________________________________ 

 

  Groups                 Dose (mg/kg)        Atherogenic         TC: HDL-c       LDL: HDL-c 

                                                                   Index 

______________________________________________________________________________ 
  Normal                        --                           1.2                       2.3                      0.8 

  

  Hyperlipidemic      Tween-80                   8.5                       9.8                      6.5 

   control                       1%                

           

  Atorvastatin                 5                          0.83                      1.8                       0.5  

                               

  Unripe pod                300                          2.1                       3.1                      1.5 

  extract 

 

  Leaf extract               300                          1.3                       2.5                      0.7 

______________________________________________________________________________ 
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