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ABSTRACT 

Hardwickia binata belongs to family Fabaceae and commonly 

known as ‘Anjan’. Present study was to estimate polyphenols, 

flavonoids, proteins, carbohydrates (reducing sugar, total 

soluble sugar and starch), proline and tannin content of leaves, 

seeds and husk of H. binata. Shade dried powdered leaves, 

seeds and husk of H. binata were used for phytochemical 

analysis. Polyphenols and tannins were assessed using Folin 

and Denis (1915) method. Total flavonoids were estimated by 

Luximon-Ramma et al. (2002) while proteins were determined 

by Lowry’s (1951) method. Carbohydrates were estimated by 

Dinitrosalicylic acid method and proline was estimated with the 

help of Bates et al. (1973) method. The overall quantitative 

analysis showed that the leaves shows higher content of starch, 

flavonoids, tannins and proline than seeds and husk. The seeds  

shows maximum amount of polyphenols, reducing sugar and total soluble sugar as compared 

to leaves and husk while protein content was found higher concentration in husk. These 

studies showed that phytochemical constituents of leaves, seeds and husk of H. binata as a 

prosperous source of pharmaceutically and biologically important bioactive compounds that 

may contribute to the development of novel and effective pharmaceutical formulations. 
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INTRODUCTION 

Hardwickia binata belongs to the family Fabaceae and commonly known as ‘Anjan.’ It is a 

wild, endemic, multipurpose tree species suitable for agroforestry and dryland regions.
[1] 

It is 

ethnobotanical species and used very well in Ayurveda and siddha medicines. All the parts of 

H. binata holds precious medicinal properties. It has widely used as medicinal purposes like 

leaves used in headache, purgative as well as eye and skin infections.
[2] 

The leaves of H. 

binata added in bath water was used to reduce kid’s body heat.
[3] 

Leaves are used as cattle 

fodder and root bark extracts reported anticancer property in H. binata.
[4] 

The outwardly 

applied gum to cure gonorrhea and decoction of bark is used in treatment of dysentery, 

diarrhea, toxemia, worms, piles and skin diseases.
[5] 

The tannins from bark of this species are 

used in medicines for the treatment of diarrhoea, worms, indigestion, leprosy and appetizer.
[6]

 

The use of H. binata against dog bite additionally leaf and bark parts were used in 

rheumatism.
[7]

 The balsam resin from H. binata tree is used for treatment of sexually 

transmitted diseases and leucorrhoea.
[8]

 The resin of H. binata used for sores dressing of 

domestic animals.
[9]

 Hence, present study were undertaken to work out quantitative analysis 

of H. binata. 

 

MATERIALS AND METHODS 

Collection, authentication and preparation of plant material 

The plant materials viz. leaves and pods of H. binata were collected from Swatantrapur 

village, Tal- Atpadi, Dist- Sangli, Maharashtra, India. Taxonomic identification of the plant 

was done and herbarium was deposited with voucher specimen (DSV 001) in the Department 

of Botany, Shivaji University, Kolhapur. The leaves and pods of H. binata were cleaned and 

separately shade dried. The dried material of leaves, seeds and husk were powdered in a 

mixer grinder, sieved and used for analysis. 

 

    

  

 

a b c 

d e 

 

Fig. 1: a) Habit of H. binata, b) Flowers with immature pods, c) Seedling, d) Mature 

pods, e) Seeds. 
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Quantitative Phytochemical Analysis 

Polyphenols Estimation: Polyphenols were estimated by the Folin-Denis (1915) method.
[10] 

1 g leaves were crushed with 80% pre-chilled acetone and a pinch of MgCO₃ in dark 

conditions. Leaf extract (2 ml) was mixed with 20% sodium carbonate and Folin-Denis 

reagent, and the volume was made to 50 ml with distilled water. After 20 min incubation, 

absorbance was measured at 660 nm using a UV-1800 spectrophotometer. Tannic acid was 

used for standard curve preparation, and polyphenols were expressed as mg/gm fresh plant 

material.  

 

Flavonoids Estimation: Flavonoids were estimated by the method of Luximon-Ramma et al. 

(2002).
[11]

 0.5 gm of dried powder of leaves, seeds and husk were extracted with 80% acetone 

and filtered, and the final volume was made to 50 ml. 1.5 ml extract was mixed with 2% 

methanolic aluminium chloride, and absorbance was recorded at 368 nm using a UV-

spectrophotometer. Rutin was used as the standard, and flavonoid content was expressed as 

mg/gm dried plant material. 

 

Protein Estimation: Proteins were determined by Lowry’s (1951) method.
[12]

 0.5 gm of 

dried powder of leaves, seeds and husk were homogenized in cold tris buffer, centrifuged, 

and filtered. Sample extract was mixed with alkaline copper reagent and Folin-Ciocalteau 

reagent, then incubated in dark for 30 min. Absorbance was measured at 660 nm using a UV-

spectrophotometer. Bovine Serum Albumin (BSA) was used as the standard, and protein 

content was expressed as mg/gm dried plant material. 

 

Carbohydrates Estimation: Carbohydrates were estimated by Dinitrosalicylic acid method. 

0.1 gm dried powder of leaves, seeds and husk were homogenized and extracted with hot 

80% alcohol. This filtrate was used to estimate reducing sugar while residue was used for 

starch estimation. 

 

Reducing Sugar: Reducing sugar was estimated by Dinitrosalicylic acid method proposed 

by Miller (1959).
[13] 

The extract was evaporated, dissolved in distilled water, and reacted with 

DNS reagent. After heating in a boiling water bath and adding potassium sodium tartrate, 

absorbance was measured at 510 nm using a UV-spectrophotometer. Glucose was used as the 

standard, and reducing sugar content was expressed as mg/gm dried plant material. 
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Total Soluble Sugars: To determine total soluble sugars, Anthrone method proposed by 

Hedge and Hofreiter in 1962 was followed.
[14] 

0.1 gm of dried powder of leaves, seeds and 

husk were hydrolysed with HCl, neutralized with sodium carbonate, and centrifuged. The 

extract was reacted with anthrone reagent and heated in a boiling water bath. Absorbance was 

recorded at 630 nm using a UV-spectrophotometer. Glucose was used as the standard, and 

total soluble sugars were expressed as mg/gm dried plant material. 

 

Starch: Starch was estimated by the Anthrone method proposed by Hedge and Hofreiter 

(1962).
[14]

 The residue was treated with perchloric acid, centrifuged, and the extract volume 

was made to 100 ml. Sample extract was reacted with anthrone reagent and heated in a 

boiling water bath. Absorbance was measured at 630 nm using a UV-spectrophotometer. 

Glucose was used as the standard, and starch content was expressed as mg/gm dried plant 

material. 

 

Proline Estimation: Proline was estimated with the help of Bates et al. (1973).
[15]

 0.1 gm of 

dried powder of leaves, seeds and husk were homogenized in 3% sulphosalicylic acid and 

filtered. The extract was reacted with acid ninhydrin and glacial acetic acid, heated in a 

boiling water bath, and cooled. Toluene was added for layer separation, and absorbance of 

the red colour was measured at 520 nm using a UV-spectrophotometer. Proline content was 

calculated using a standard proline curve and expressed as mg/gm dried plant material. 

 

Tannin Estimation: Tannin estimation was carried out by Folin-Denis method determined 

by Schanderl (1970).
[16]

 0.5 gm of powdered material of leaves, seeds and husk were boiled 

in distilled water, centrifuged, and the extract volume was made to 100 ml. Sample extract 

was mixed with Folin-Denis reagent and sodium carbonate, incubated for 30 min, and 

absorbance was measured at 700 nm using a UV-1800 spectrophotometer. Tannic acid was 

used as the standard, and tannin content was expressed as mg/gm dried plant material. 

 

RESULTS AND DISCUSSION 

The quantitative phytochemical analysis in different plant parts of H. binata is highlighted in 

Fig.2. These figure shows that, the phytochemical analysis of H. binata revealed variation in 

biochemical constituents among leaves, seeds, and husk. The polyphenol content was 

recorded as 8.125 mg/gm in leaves, 11.375 mg/gm in seeds, and 7.25 mg/gm in husk, with 

the highest amount observed in seeds. In previous work reported that, the phytochemical 

studies on root bark exudates of H. binata showed that 1.39 mg/gm phenols were found in 
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root bark exudates on the dry weight basis.
[4]

 Flavonoid content was highest in leaves (29.28 

mg/gm), followed by husk (12.532 mg/gm) and seeds (11.72 mg/gm). The phytochemical 

analysis on root bark exudates of H. binata showed 1.08 mg/gm flavonoids on dry weight 

basis.
[4]

 Protein content was found to be maximum in husk (40.0 mg/gm), followed by leaves 

(38.4 mg/gm) and seeds (36.8 mg/gm). In Bauhinia purpurea leaf the protein content was 

found 5.19 mg/gm and in flower it was 13.39 mg/gm.
[17]

 Reducing sugars were highest in 

seeds (55.2 mg/gm), while leaves and husk contained 15.2 mg/gm and 14.8 mg/gm, 

respectively. Total soluble sugars were highest in in leaves (102.0 mg/gm) while seeds and 

husk contained 114.0 mg/gm and 112.0 mg/gm, respectively whereas starch content was 

highest in leaves (360.0 mg/gm) compared to seeds and husk (330.0 mg/gm each). The total 

carbohydrate was found to be 50.0 mg/gm in Bauhinia purpurea leaf.
[17]

 Proline content was 

maximum in leaves (0.5 mg/gm), while husk and seeds contained 0.055 mg/gm and 0.05 

mg/gm, respectively. In leaves of Bauhinia variegata, 7.07 µg/gm proline was found on the 

fresh weight basis.
[18] 

Tannin content was also highest in leaves (7.5 mg/gm), followed by 

seeds (6.6 mg/gm) and husk (6.5 mg/gm). The tannin content in aqueous leaf extracts was 

found to be 21.46 mg/gm while it was found 56.30 mg/gm in ethanolic extract of Bauhinia 

variegata.
[19]

 In present study, the overall quantitative analysis the leaves of H. binata shows 

higher content of starch, flavonoids, tannins and proline than seeds and husk. The seeds show 

maximum amount of polyphenols, reducing sugar and total soluble sugar as compared to 

leaves and husk. while protein content was found higher concentration in husk. Overall, 

starch was the major carbohydrate component, whereas proline was present in the least 

quantity. 

 

 

Fig. 2: Quantitative phytochemical analysis in different plant parts of Hardwickia 

binata. 
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CONCLUSION 

The study exhibited that the leaves of H. binata were found to contain their maximum 

concentrations, but seeds and husk were also found to have considerable amount. Thus, it can 

be revealed that phytochemical constituents of leaves, seeds and husk of H. binata as a 

prosperous source of pharmaceutically and biologically important bioactive compounds that 

may contribute to the development of novel and effective pharmaceutical formulations. 
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