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Abstract 

Agro-industrial by-products offer considerable scope for value addition through development of 

functional food products. Groundnut shell, an abundant residue from groundnut processing, is rich in 

dietary fibre but is generally discarded or used for low-value applications. The present study focused on 

the development of fibre-enriched functional biscuits by partial substitution of refined wheat flour with 

groundnut shell powder and evaluation of their quality characteristics. Groundnut shells were cleaned, 

oven-dried, milled and sieved to obtain fine powder, which was incorporated at different levels in 

biscuit formulations. Biscuits were prepared using the straight dough method and assessed for sensory 

attributes, physicochemical properties and cost of production. Sensory evaluation indicated that biscuits 

containing 5% groundnut shell powder achieved the highest overall acceptability. Physicochemical 

analysis confirmed improvement in fibre content. The study demonstrates the potential of groundnut 

shell powder as a functional ingredient for sustainable bakery products. 
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processing 

 

Introduction 

Functional foods provide health benefits beyond basic nutrition and are increasingly 

important due to rising lifestyle-related disorders. Dietary fibre plays a key role in digestive 

health, glycaemic control and reduction of cardiovascular risk. Biscuits are widely consumed 

bakery products and serve as suitable carriers for fibre enrichment. Groundnut shell is a 

fibrous by-product of groundnut processing and remains largely underutilized. This study 

evaluates the feasibility of incorporating groundnut shell powder into biscuits to enhance 

nutritional quality while promoting agro-waste utilization. 

 

Materials and Methods 

The study was conducted at Padmashree Dr. D. Y. Patil College of Agricultural Engineering 

and Technology, Talsande. Groundnut shells were washed, oven-dried at 80 °C for 4 h, 

milled and sieved through a 460 µm sieve. Biscuits were prepared using the straight dough 

method with partial replacement of refined wheat flour. Sensory evaluation was carried out 

using a nine-point hedonic scale. Physicochemical analyses were performed using AOAC 

methods. All experiments were conducted in triplicate and data were analyzed using one-way 

ANOVA. 

 
Table 1: Formulation of Fibre-Enriched Biscuits 

 

Treatment 
Groundnut Shell 

Powder (%) 

Wheat 

Flour (%) 
Sugar (g) Salt (g) 

Baking 

Powder (g) 

Vegetable Oil 

(ml) 

T2 5 95 40 0.3 6 7 

T6 10 90 40 0.3 6 7 

 
Table 2: Sensory Evaluation Scores 

 

Treatment Colour Flavour Texture Taste Overall Acceptability 

T2 8 7 8 8 7.75 
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 Table 3: Physicochemical Properties of Selected Biscuits 
 

Parameter Value 

Moisture (%) 5.91 

Ash (%) 2.84 

Crude fat (%) 16.5 

Protein (%) 7.92 

Proof height (cm) 1.2 

 
Table 4: Cost of Production 

 

Parameter Value 

Cost per 100 g (₹) 17.00 

 

The methodology adopted for the preparation of fibre 

enriched biscuits is presented in terms of flow chart as given 

in fig. 1 

 

Raw material (Groundnut shell powder & White wheat flour) 

↓ 

Addition of Ingredients (Salt, Sugar, Essence, Baking 

powder, Vegetable oil) 

↓ 

Mixing 

↓ 

Rounding 

↓ 

Moulding 

↓ 

Baking (100 °C at 25-30 min) 

↓ 

Cooling 

↓ 

Packaging 
 

Fig 1: Flow chart for preparation of fibre-enriched functional 

biscuits 

 

   
 

Fig 2: Key steps involved in preparation of fibre-enriched functional biscuits: (a) drying of groundnut shells, (b) dough preparation using 

straight dough method, and (c) moulding of biscuits 

 

 
 

Fig 3: Fibre-enriched functional biscuits 

 

Results and Discussion 

Biscuits containing 5% groundnut shell powder recorded the 

highest sensory acceptability. Physicochemical analysis 

showed enhanced fibre contribution due to incorporation of 

groundnut shell powder. The product was found to be 

economical and suitable for sustainable food processing. 

 

Conclusion 

Groundnut shell powder can be effectively utilized for 

development of fibre-enriched functional biscuits. The 

product is nutritionally improved, economical and promotes 

sustainable utilization of agro-residues. 
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