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Abstract: This study deals with extraction and characterization of okra (Abelmoschus esculentus) mucilage as 

pharmaceutical excipients. Characterization of the extracted mucilage was done by various parameters such as 

micromeritic studies, flow behavior, organoleptic properties, ash value and swelling index, Carr’s index, Housner ratio. The 

result showed that extracted okra mucilage exhibited good flow properties (Angle of repose 32.25), the total ash was 0.56% 

w/w, Carr’s index was found to be 71.10% and Housner ratio was found to be 3.46. pH was found to be 6.9.Extracted 

mucilage was soluble in warm water while insoluble in organic solvents. This showed that this can be safely used in dosage 

form without causing any adverse effect. 
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I. Introduction 

Today, the whole world is increasingly interested in natural drugs and excipients. In recent years, plant derived polymers have 

evoked tremendous interest due to their diverse pharmaceutical applications such as diluent, binder, disintegrant in tablets, 

thickeners in oral liquids, protective colloids in suspensions, gelling agents in gels and bases in suppository.1 These mucilage are 

biocompatible, cheap and easily available and are preferred to semi synthetic and synthetic excipients because of their lack of 

toxicity, low cost, availability, soothing action and non irritant nature. What are mucilages? Mucilages are generally normal products 

of metabolism, formed within the cell (intracellular formation) and/or are produced without injury to the plant.1 The Okra is a bulky 

annual plant cultivated throughout the tropical and subtropical areas of the world, particularly in India. The fresh green pods are 

rich in mucilage. Okra is widely harvested and does not require toxicology studies. It has been investigated as a binding agent for 

tablets and has also been shown to produce tablets with good hardness, friability, and drug release profiles. Natural materials have 

advantages over synthetic materials because they are non toxic, less expensive and freely available.2 It has advantages over most 

commercial synthetic polymers as it is safe, chemically inert, non irritant, biodegradable, biocompatible, and eco-friendly.2Okra 

mucilage contains polysaccharides such as galactose,galacturonic acid, rhamnose and when extracted in water these polysaccharides 

produce highly viscous solution.2,6 

 

        
 

                                                 Fig 1: Okra pods                                              Fig 2: Okra Mucilage 

 

ii. Materials and methods 

Extraction Procedure:  

Okra (Abelmoschus esculentus) was obtained from local market of Pune, India. Collected okra was carefully washed and dried 

under shade for 24 h, further dried at 30–40°C until constant weight was obtained. Size was reduced through grinder. Powdered 

fruit passed through sieve no. #22 and stored it in air tight container for further use. Extraction of mucilage includes two steps.7 

 

Step1: 

Extraction of mucilage: Powdered fruit kept in 500ml of distilled water. Heated with stirred continuous at 60°C for approximately 

4h. Concentrated solution has filtrated through muslin cloth and cool at 4°C-6°C. 
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Step2:  

Isolation of Mucilage: Extracted Mucilage has isolated in acetone. This filtration through muslin cloth. Washed with acetone and 

the mucilage filtrated through muslin cloth. Pressed mucilage was further dried to constant weight at 35–45°C in hot air oven. Hard 

mucilage cake was grinded and sieved through sieve no 22, stored in desiccator for further used.                      

 

Physicochemical Characterization of Okra Mucilage:  
Aqueous extract was mixed Molish’s reagent followed by addition of the of sulphurics acid. The violet colour ring appeared at 

polymer. Surface tension was calculated as per equation junction, showing presence of carbohydrates. 

 

I. Ash Values: 

Ash values are helpful in determining the quality and purity of crude drugs, especially in powder form. The total ash is the residue 

remaining after incineration. The acid insoluble ash is the part of the total ash which is insoluble in diluted hydrochloric acid. The 

ash or residue yielded by an organic chemical compound is as a rule, a measure of the amount of inorganic matters present as 

impurity.3, 6 

                 Acid insoluble ash =weight of acid insoluble ash/weight of dried powder×100 

                 Water soluble ash =weight of water soluble ash /weight of dried powder×100 

 

ii. Solubility study: 

Solubility of the extracted mucilage was evaluated qualitatively by stirring 10 mg of Okra powder in 10 mL water, acetone, 

chloroform, and ethanol (1% dispersion). Solubility was determined by visual observation of the solute.3, 6 

 

iii. pH of Mucilage: 

The mucilage was weighed and dissolved in water separately to get a 1%w/v solution. The pH of solution was determined using 

calibrated digital pH meter at room temperature 3, 6, 7 

 

iv. Swelling Index: 

One gram of mucilage was placed into a 25ml glass Stoppard measuring cylinder. 25 ml of water was added into the cylinder 

containing mucilage and mixture was shaken thoroughly at intervals of every 10 min for 1 h. The sample was allowed to stand for 

3 h at room temperature and volume occupied by mucilage was measured. The mean value was calculated, related to 1 g of 

mucilage.3, 6 

                           Swelling index= Final volume -initial volume/ Final volume×100 

 

v. Bulk Density and Bulkiness: 

Inverse of bulk density is called as bulkiness. Accurately weighed quantity of(50 g)was introduced into a graduated measuring 

cylinder. The cylinder was fixed on the bulk density apparatus and the volume occupied by the powder was noted. Then, the powder 

was subjected to tapping in a bulk density apparatus until constant volume was obtained.3, 6 The final volume (Bulk volume) was 

noted. Bulk density, tapped density and bulkiness were calculated using following equations. 

                     Bulk density =weight of powder blend/weight of apparent volume 

                     Tapped density =weight of powder blend/tapped volume 

                     Bulkiness =1/bulk density 

 

vi. Powder Flow Property: 

The angle of repose, of a granular material is the steepest angle of descent or dip relative to the horizontal plane to which a material 

can be piled without slumping. At this angle, the material on the slope face is on the verge of sliding. The angle of repose can range 

from 0° to 90° and calculated by using equation. 3, 6 

                   

                                       tan ⱷ=h/r 

          

                 Where,            ⱷ = Angle of repose 

                                       h = Height of pile 

                                        r = Radius of pile 

 

vii. Powder Compressibility (Carr’s Consolidation Index): 

This property is also known as compressibility. As described in previous publication finely powdered mucilage (5 g) was transferred 

into a measuring cylinder and calculations were done using bulk density apparatus.3, 6 

 

                              Carr’s index = Tapped density- Bulk density /Tapped density  

                               Hausner ratio = Tapped density/ Bulk density   

 

viii. Particle Size Analysis: 

The particle size distribution was conventionally. The mucilage Powder was sprinkled on the glass slide. The particle size of 

mucilage was carried out using calibrated eye piece micrometer.7 
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ix. Fourier Transform Infrared Spectroscopy (FTIR) 

An FTIR spectrum was recorded of Okra mucilage. The samples were analyzed by Brucker IR spectrophotometer. The spectra were 

scanned over a frequency range 4000-400 cm−1. 

 

iii. Results and discussion 

1.2. Isolation Evaluation of Okra Mucilage: 

Okra Mucilage isolated from okra fruit and evaluated for various official and non-official test. 

1.2 Evaluation of Okra Mucilage: 

1.2.1 Solubility: 

In solubility behavior of okra mucilage was found to be soluble in warm water, slightly soluble in cold water and insoluble in 

benzene, methanol, acetone and result was depicted in table no.1.1 

 

Sr. No. Name of Solvent Solubility Parameter 

1 Warm Water Solubility 

2 Cold Water Slightly soluble 

3 Benzene, 

Insoluble 

7 Ethanol, 

8 Acetone, 

9 Glycerine, 

10 Paraffin 

Table 1.1 Solubility Behavior of Okra Mucilage 

 

1.2.2 Physico-chemical characterization of Okra Mucilage: 

 

Organoleptic evaluation of isolated mucilage was characterized for organoleptic properties such as colour, odour, taste, fracture and 

texture. Ash values such as total ash, acid insoluble and water- soluble ash were determined and result was depicted as follows 

(Table No. 1.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1.2 Physiochemical characterization of Okra mucilage. 

 

 

 

 

 

 

 

 

Sr.No Parameters Observations 

1 Odour Characteristics 

2 Taste Mucilaginous 

3 Appearance Amorphous 

4 pH (1% solution) 6.9 

5 Swelling Index 29.23 

6 Ash value-Total ash 0.56% 

7 Acid insoluble ash 0.15% 

8 water insoluble ash 0.13% 
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8.3.3 Viscosity of Okra Mucilage: 

Viscosity of isolated Okra mucilage was determined by using Brookfield viscometer using spindle no.64 and result was depicted in 

table No. 1.3 

 

Sr.No. Speed (rpm) Spindle used Viscosity(cps) 

1 10 64 120.3 

2 20 64 116.8 

3 30 63 93.8 

Table 1.3 Viscosity of Okra Mucilage 

 

2. FTIR Spectra of Okra Mucilage: 

The infrared spectrum of Okra mucilage was recorded using IR- spectrophotometer (Bruker) by the conventional KBr pellet method 

(Figure 1.4). The spectrum was scanned over a frequency range 4000-400cm-1 with a resolution 4cm-1 and result was depicted in 

table no.1.5.The finger print region of the spectrum consists of two characteristic peaks between 700 and 1316 cm-1, attributed to 

the C-O bond stretching. The band at 1604 cm-1 was assigned to the O-H bending of water. Contribution from carbonyl stretches 

in the 1521.98 cm-1 region indicates the presence of ester linkages. Weak stretches in the 1650-1690 cm-1 region would mean that 

this is mostly from lignin. 

 

No Functional Group Frequencycm-1 

1 OH Stretching  3530.65 

2 OH bending of water  1521.98 

3 CO (Carboxylic acid) 1236.82 

Table 1.4 Interpretation of FTIR Spectra of Erlotinib hydrochloride 

 

Discussion: 

In solubility behaviour of okra mucilage was found to be soluble in warm water, slightly soluble in cold water and insoluble in 

benzene, ether, chloroform, n-butanol, ethanol, acetone, glycerine, paraffin. 

Okra powder was swelled and formed viscous dispersion when dispersed in water. The slightly soluble behavior of Okra gum is 

useful in controlled release formulation development as the swellable and viscous dispersion represents a strong matrix polymeric 

system that is able to control the release of Drug molecule. pH of 1% solution was found to be 6.9. The pH of Okra gum was found 

to be 6.7 and Okra gum is known to have greatest viscosity at a neutral pH range, which facilitates in the controlled effect of release 

of drug molecule, hence can be use as release retardant for the development of sustained release tablet. Neutral pH also shows 

minimum irritation to the gastrointestinal tract and is suitable for uncoated tablets (Malviya et al., 2011). 

Irregular particles size was found to be 49.50 μm. Result obtained of okra mucilage and observed that mucilage is brownish colour, 

odourless, tasteless, rough and irregular in shape. Ash values were calculated to characterize mucilage; total ash, acid insoluble ash 

and water soluble ash were found 0.56%, 0.15% and 0.13% respectively. Physical characterization of mucilage was carried out for 

bulk density and bulkiness, true density, total porosity, powder flow behaviour. The bulkiness value indicated that powder is ‘heavy’ 

in nature. 

 

Conclusions 

 The Okra gum used as a binding agent in tablet formulations with good hardness, friability, and dissolution rate. From the study it 

is clear that the binding property of fruit polymer of Abelmoschus esculentus (okra) is much better. Natural gums are promising 

biodegradable polymeric materials. Many studies have been carried out in fields including food technology and pharmaceuticals 

using gums and mucilage. It is clear that gums and mucilage have many advantages over synthetic materials. Therefore, in the years 

to come, there will be continued interest in natural gums and their modifications aimed at the development of better materials for 

drug delivery systems. The results presented here shows that the mucilage obtained from Abelmoschus esculentus can be used as a 

binder in tablets formulations with good physical properties. Tablets of long disintegration times were produced; hence it’s potential 

in binding and prepares the granules for pharmaceutical formulation. Results of evaluated parameters showed that okra derived 

mucilage can be used as pharmaceutical excipient to formulate solid oral dosage form. It has acceptable pH and organoleptic 

properties, so can be easily used to formulate various dosage form. 
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