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Abstract 
This research project aims to evaluate the potential of rice husk and straw as an ingredient in the 

preparation of cookies. Rice husk and straw are agricultural by-products that are abundantly available 

and are typically discarded, causing environmental concerns. This study aims to explore the feasibility of 

using rice husk and straw as a partial or complete replacement for traditional cookie ingredients like flour 

and sugar. The research will involve developing different cookie formulations using rice husk and straw 

and conducting sensory evaluations to determine their acceptability. Additionally, proximate analysis of 

rice husk and straw will be conducted to determine their nutritional value and potential health benefits. 

The study will evaluate the chemical composition of these by products, including their carbohydrate, 

protein, fat, and fiber content, to determine their nutritional value. The results of this study will provide 

insights into the potential of rice husk and straw as a sustainable ingredient in the production of cookies, 

contributing to reducing waste and promoting circular economy. The findings of this research can also 

help in developing new food products that are not only tasty but also nutritionally beneficial for 

consumers. 
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Introduction 

a. Waste as environmental hazard 

Municipal solid waste (MSW) is a collection of waste generated by household, commercial 

and construction activities by individuals and collected and treated by local governments. 

Exponential population growth and urbanization, as well as socioeconomic development and 

rising living standards, are increasing the amount of municipal solid waste worldwide. On 

average, developed countries typically produce between 521.95 and 759.2 kg (kpc) per person 

per year, while developing countries typically produce between 109.5 and 525.6 kpc. 

According to recent estimates, global household waste generation exceeds 2 billion tons 

annually, posing a potential threat of environmental degradation. 
 

b. Waste generation in world 

Rapid urbanization has resulted in excessive expansion of the city's infrastructure services, 

including the city's solid waste management, due to inadequate resources and deficiencies in 

the existing system. Therefore, the expansion, operation, and maintenance of waste 

management systems in a sustainable manner by urban local bodies requires huge capital 

investment, cost-effective introduction of modern technology and public-private partnerships 

(PPP). You will need. In waste management and practices, reasonable waste management 

practices are required to prevent municipal waste from causing environmental pollution and 

health hazards. 
 

c. Waste generation in India 

In cities with populations of 1-50 million, waste generation per capita varies between 0.2 kg 

and 0.6 kg per day. Waste generation per capital increases by about 1.3% per year, and urban 

population increases by 3% to 3.5% per year, resulting in an annual increase in total urban 

solid waste of about 5%. Waste collection efficiency ranges from 50% to 90%. Urban Local 

Authorities (ULBs) spend Rs 500-1500 per tonne on solid waste treatment, of which 60%-70% 

is for collection only, 20%-30% for transportation and less than 5%. It is spent on very 

important treatment and disposal to avoid contamination. ULBs typically rely on crude oil 

dumping without adopting the scientific and sanitary approach of controlled dumping. 
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d. Rice waste 

One of the consequences of industrial food production is the 

generation of large amounts of waste. Due to the large area of 

waste, disposal can be problematic and, if poorly managed, 

can pose environmental and health risks to residents. The rice 

industry is an important activity and produces a large amount 

of waste. The main solid wastes generated in the rice 

production cycle are straw, rice husks, ash, bran and broken 

rice. In the industrial process, each tone of processed paddy 

rice generates 200 kg of rice husk, 100 kg of rice bran and 

140 kg of broken rice. Since rice, bran and broken rice are 

mainly used in the food industry, other waste has been 

intensively studied to find alternative solutions to landfill. 

Straw can be burned or used as animal feed. The husk can be 

used for poultry farming, composting, or incineration. For 

combustion, it was used as biomass to power a nuclear reactor 

to produce thermal or electrical energy in This process 

produces rice husk ash. This can be used as a by-product in 

various applications but is not yet solidified. 

 

Material and methodology 

The rice straw and husk were collected from a local mill and 

farm respectively in Jalandhar region of Punjab, India. The 

wheat flour used was acquired from food technology 

department of lovely professional university, Phagwara, 

Punjab. For cookie production the material used which were 

wheat flour, butter, sugar, milk ˚powder, baking soda, baking 

powder and vanilla essence were acquired from food 

technology department of lovely professional university, 

Phagwara, Punjab. Chemical used for the proximate analysis 

were petroleum ether, sodium hydroxide pellets, sulphuric 

acid, boric acid, ethanol, potassium sulphate, methyl red, 

bromocresol green were acquired from the labs of lovely 

professional university, Phagwara, Punjab. 

 

Procedure 

The procedure followed for the preparation of cookies by 

adding rice husk is as shown in flow chart 1 

Ingredients used: 

1. Wheat flour 

2. Sugar 

3. Coco Powder 

4. Rice husk 

5. Butter 

6. Baking powder  

7. Baking soda 

 

 
 

Flow chart 1: Preparation of cookies 

https://www.thepharmajournal.com/
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Sample preparation 

There was a total of 11 sample of weight 50 gram each were 

prepared with different composition of rice husk and straw 

which were mixed with wheat flour in % composition of 2%, 

4%, 6%, 8% and 10% of both and 1 sample of 100% of wheat 

flour. 

 

Chemical Analysis 

Proximate composition 

a) Moisture estimation 

Moisture content has lot to do with a meal product's traits, 

along with its physical look (shape, coloration, and so on.), 

texture, flavor, weight (that could impact the fee) in addition 

to elements that have an effect on the product's shelf-

lifestyles, freshness, fine, and resistance to bacterial infection. 

A total of 11 samples were taken of weight 5 gm each with % 

composition of 2, 4, 6, 8 and 10 of rice husk and straw and a 

blank sample of wheat flour in a petri dish was taken and then 

kept in hot air oven for 110 °C for 24 hrs or until the reading 

became constant. We do this test to select the ideal % 

composition for cookie dough preparation as the most 

optimum moisture content reading will help us in selecting 

the perfect cookie dough mix. 

 

 
 

b) Ash 

Total ash was established, claims A.O.A.C. (2005) [29]. Placed 

in a crucible after being precisely weighed (5 g), the sample 

was torched at a low flame until the entire substance had 

become smokeless. Following a 5-hour period at 550 °C in a 

muffle furnace, it was further cooled and weighed in 

desiccators. Ash was then calculated as a percentage after 

being measured in two consecutive weights until they were 

equal. The difference between weight start and weight end 

was used to compute the percentage of ash. 

 

 
 

c) Protein estimation 

According to the approach described by (AOAC, 2005) [29], 

the Micro-Kjeldhal method was used to determine the protein 

content. 

 

 
 

d) Fat estimation 

Take a 5 g ground, dehumidified sample, weigh it precisely in 

a thimble, and then defat it with petroleum ether for 3–4 hours 

at 60 °C. After evaporating the resultant ether extract, the 

lipid content was determined (AOAC, 2005) [29]. 

 

Fat (%) = (Final weight of flask-Weight of empty flask) x 

100/ weight of sample  

 

e) Protein estimation 

According to the approach described by (AOAC, 2005) [29], 

the Micro-Kjeldhal method was used to determine the protein 

content. 

 

 
 

% Protein=% Nitrogen X 6.25 

 

Where, 

CBR= Sample burette reading – Blank burette reading 

Normality of acid (H2SO4) = 0.01N 

Moles of nitrogen= 14/1000 

 

f) Carbohydrates 

Carbohydrate determination is done here by difference 

method. Simple types of carbohydrates include sugars, 

whereas complex forms include starches and fibre. 

 

Carbohydrate (%) = 100 - (% Moisture + % Ash + % Fat + % 

Protein) 

 

Functional properties 

a) Water absorption capacity 

The formula used by Sowbhagya et al. to calculate the water 

absorption capacity was used (2007). 1 g of the material was 

accurately weighed into a test tube for graduate students, 

along with 30 ml of distilled water. After 18 hours of 

hydration at room temperature, the contents were centrifuged 

for 20 minutes at 4000 rpm to remove the suspended solution. 

A part of the wet sample was taken, weighed, and dried at 100 

°C in order to obtain a constant weight. Sample grams of 

water-bound/gm was used to present the findings. 

 

b) Oil sucking capacity 

A pre-weighed centrifuge tube was filled with one gramme of 

flour mix (WS) (WT). Ten millilitres of oil were then poured 

into the tube to assess its ability to absorb oil. After being 

homogenised with a vertex mixer (Food technology lab, 

Lovely professional University), the suspension was allowed 

to settle at room temperature for 30 minutes. After that, the 

sample was centrifuged for 30 minutes at 3000 rpm (Food 

technology lab, Lovely professional University). After 

centrifugation, separated supernatant oil was discarded, and 

the centrifuge tubes were left upside-down on paper towels 

for five minutes to drain excess oil from the samples. Next, 

the samples were weighed (WF) to determine their ultimate 

weight. Equation 3.9 was used to compute oil absorption 

capacity (Du et al., 2014) [30]. 

 

Water Absorption Capacity/Oil Absorption Capacity= {Wf-

(Ws + Wt)/Ws}100 

 

c) Index of water solubility 

Weighed (WS), one-gram flour sample samples were added to 

centrifuge tubes. It received 10 ml of deionized water and was 

homogenised for 1 minute with a vertex mixer (Food 

technology lab, Lovely professional University). After that, 

the mixture was centrifuged for 30 minutes at 3000 rpm (Food 

technology lab, Lovely professional University),). After 

centrifugation, the supernatant was collected in a pre-weighed 

drying dish (WD), dried for 24 hours at 60 °C, and the 

samples' final weights were noted (WF). The above formula 

was used to calculate the water solubility index (Du et al., 

2014) [30]. 

https://www.thepharmajournal.com/
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Water Solubility Index (%) = {Wf-(Ws+Wd)/Ws}*100 

 

Where WF stands for final weight, WS for sample weight, 

and WD for petri dish empty weight. 

 

d) Bulk and tapped densities 

The method described by Ungaro et al. was used to determine 

the bulk density (B) and tapped density (T) of the flour mix 

(2006). A known quantity of flour mixture (5 g) was used to 

fill a 10 ml measuring cylinder. After softly tapping the 

cylinder to remove any adherent particles and additional 

voids, the volume of the flour mixture was measured (Vi). 

The formula 3.15 was used to determine the BD. The sample 

volume (Vt) was read, the tapped density was calculated using 

the following equation, and the measurement was completed 

by tapping the measuring cylinder 300 times. 

 

Bulk Density = (M/Vi) 

Tapped Density = (M/Vt) 

 

Where M is the mass of the flour mixture, and VI and VT, 

respectively, are the volumes at the initial and tapped 

conditions. 

 

Results and Discussion 

Moisture content 

Moisture content is measured by heating the sample in hot air 

oven at 100-110 °C for 24 hours or until constant weight 

comes. 

 
Table 1: Moistures Analysis 

 

Moisture analysis (5GM sample) 

Type 
wt. of empty petri dish 

(in gm) (w1) 

wt. with sample (in gm) 

(w2) 

After 1st hour 

(in gm) 

Final reading (in gm) 

(w3) 
Moisture content (in %) 

Original sample 41.3 46.3 46 46 6 

2% husk 33.3 38.3 38.2 38.2 2 

4% husk 42 47 46.7 46.7 6 

6% husk 42.6 47.6 47.3 47.3 6 

8% husk 42.8 47.8 47.5 47.5 6 

10% husk 42.5 47.5 47.4 47.4 2 

2% straw 40.6 45.6 45.4 45.4 4 

4% straw 45.1 50.1 50 50 2 

6% straw 43.3 48.3 48.2 48.2 2 

8% straw 41.8 46.8 46.5 46.5 6 

10% straw 41.4 46.4 46.1 46.1 6 

 
Table 2: Ash content 

 

Ash content (2gm SAMPLE) 

Type wt. of empty crucible (in gm) (W1) wt. of crucible with sample (in gm) Final reading (in gm) (W2) Ash content (in %) 

Original sample 21.26 23.26 21.3 2 

2% husk 21.1 23.1 21.15 2.5 

4% husk 20.36 22.36 20.41 2.5 

6% husk 21.66 23.66 21.72 3 

8% husk 22.05 24.05 22.12 3.5 

10% husk 21.36 23.36 21.43 3.5 

2% straw 22.37 24.37 22.4 1.5 

4% straw 21.1 23.1 21.15 2.5 

6% straw 21.28 23.28 21.31 1.5 

8% straw 21.67 23.67 21.72 2.5 

10% straw 20.36 22.36 20.43 3.5 

 

Ash content followed an increasing order of the trend when 

percentage composition of rice husk. The increase that was 

observed was an increase of almost two fold at 10% 

substitution of rice husk in the cookies that were developed. 

In case of rice straw gradual increase was observed as well at 

the 2% composition and 10% composition an increase of 

more than 2 times was present in the cookies that were 

prepared. 

 
Table 3: Fibre 

 

Fibre (4GM sample) 

Type 
wt. of empty 

(gm) 

wt. of crucible with 

wet sample (in gm) 

wt. of crucible with dry sample 

(in gm) (W2) 

wt. of crucible after furnace (in 

gm) (W3) 

Final reading 

(in %) 

Original sample 17.64 18.59 17.68 17.66 0.5 

2% husk 21.53 21.78 21.55 21.54 0.5 

4% husk 20.3 21.27 20.41 20.33 2 

6% husk 21.53 23.06 21.71 21.55 4 

8% husk 21.53 23.46 21.78 21.55 5.75 

10% husk 21.53 23.65 21.82 21.57 6.25 

2% straw 21.53 22.61 21.59 21.55 1 

4% straw 21.14 23.36 21.27 21.19 2 
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6% straw 20.16 23.29 20.42 20.29 3.25 

8% straw 19.35 23.31 19.53 19.37 4 

10% straw 17.69 22.47 17.98 17.79 4.75 

 

Table 4: Fat Extraction 
 

Fat extraction (5 GM sample) 

Type Wt. Of empty bulb (in gm) 

original sample 113.87 

2% husk 105.72 

4% husk 114.26 

6% husk 113.8 

8% husk 106.42 

10% husk 114.26 

2% straw 155.66 

4% straw 113.8 

6% straw 105.57 

8% straw 113.72 

10% straw 154.06 

 
Table 5: Bulk Density 

 

Bulk density 

Sample (10 g) in 50 ml flask Bulk density (g/cm^3) 

Straw Flour 27.00 ml 0.37 

Husk Flour 36.00 ml 0.27 

Wheat Flour 14.00 ml 0.71 

Husk 4% 15.50 ml 0.64 

Husk 6% 16.00 ml 0.62 

 
Table 6: Trapped Density 

 

Tapped density 

Sample (ml) in 50ml flask Tapped density (g/cm^3) 

Straw Flour 28.00 ml 0.35 

Husk Flour 22.50 ml 0.44 

Wheat Flour 12.00 ml 0.83 

Husk 4% 13.00 ml 0.76 

Husk 6% 12.50 ml 0.8 

 
Table 7: Water Absorption 

 

Water absorption 

Sample 
w.t of empty tube 

(in grams) 

w.t of tube with flour 

(in grams) 

w.t of tube with flour and water 

(in grams) 

w.t of tube after centrifuge 

(in grams) 
%Absorption 

Husk Flour 7.22 7.72 17.74 9.13 18.26% 

Straw Flour 6.9 7.4 16.83 9.11 23.10% 

Wheat Flour 6.84 7.04 17.26 7.91 12.35% 

 
Table 8: Oil Absorption 

 

Oil absorption 

Sample 
w.t of empty tube 

(in grams) 

w.t of tube with flour 

(in grams) 

w.t of tube with flour and oil 

(in grams) 

w.t of tube after centrifuge 

(in grams) 
%Absorption 

Husk Flour 6.83g 7.33g 15.78g 8.13g 10.91% 

Straw Flour 7.70g 8.20g 16.66g 10.10g 23.17% 

Wheat Flour 7.74g 8.24g 16.97g 9.66g 17.23% 

 

Quality analysis of cookies 

Physical properties of developed cookies: The developed 

cookies were analysed for the physical properties such as 

spread ratio, colour, and texture with a standard method 

described in the Supplementary Material. 

 

Composition of developed cookies 

The proximate composition, mainly protein, fiber, and ash 

content of cookies were analysed using the standard method 

described by Theagarajan et al. [20]. (Shimadzu Corporation, 

Kyoto, Japan).  
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Graph 1: Proximate Analysis 
 

Conclusion 

This study has demonstrated that rice husk, a by-product of 

rice, can be utilized in the preparation of cookies as a 

functional ingredient. The proximate analysis of the cookies 

revealed that they were rich in dietary fiber, which can aid in 

digestion and promote overall health. Additionally, the 

functional properties of the cookies, such as their water 

absorption capacity and oil retention capacity, were found to 

be improved by the addition of rice husk. Therefore, 

incorporating rice husk into cookie recipes could be a viable 

means of adding nutritional value to a popular snack food 

while reducing food waste. Further research could investigate 

the sensory properties of rice husk-enriched cookies and 

assess consumer acceptance of these products. Overall, this 

study highlights the potential of using agricultural by-

products to create innovative, sustainable, and nutritious food 

products. 
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