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ABSTRACT 

Cauliflower leaves are rich in β-carotene and iron and has highest waste index. Therefore, the 
present study was undertaken for incorporation of vegetable wastes in preparation of biscuits. 
The biscuits were prepared by incorporation of cauliflower leaves powder at 0, 4, 6, 8 and 
10% level. Biscuits were evaluated for their sensory characteristics namely taste and flavour, 
body and texture, colour and appearance and overall acceptability using nine point hedonic 
scale. Sensory score of biscuits revealed that level of incorporation of cauliflower leaves 
powder had significant effect on the sensory properties of the biscuits. Cauliflower leaves 
powder was found to reduce the textural quality of the biscuit with the increase in the level of 
incorporation by rendering the biscuits hard and less crisp. Biscuit incorporated with 
cauliflower leaves powder showed decrease in colour and appearance, overall acceptability 
score with the increase in the level of Incorporation. It was found that 6% level of 
incorporation of cauliflower leaves powder in biscuits had scored highest overall 
acceptability. 
 
Keywords- Vegetables waste, Sensory evaluation, Dehydration, Product development, 
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INTRODUCTION 

Green leafy vegetables (GLVs) occupy an important place among the food crops as these 

provide adequate amounts of many vitamins, minerals and fibre for humans. They are rich 

source of β-carotene, ascorbic acid, folic acid, dietary fibre and minerals like calcium, iron 

and phosphorus. Low consumption of green leafy vegetables in diet is one of the major 

factors, which leads to deficiency of vitamin A and iron. The diets rich in fibre such as 

cereals, nuts, fruits, and vegetable have a positive effect on health since their consumption 

has been related to decreased incidence of several diseases. (Joshi and Mathur, 2010). 

 The food processing industry produces large quantities of waste products.  Over one million 

ton of vegetable trimmings from the vegetable processing industry are produced every year 

which can be used for value addition.  They are inexpensively available in large quantities 

characterized by a high dietary fiber content resulting with high water binding capacity and 

relatively low enzyme digestible organic matter (Serena and Knudsen, 2007). 
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Among vegetables, cauliflower (Brassica oleracea) is the most popular cole vegetable grown 

extensively in India. It belongs to family Brassicaceae. It is rich in nutrients but has highest 

waste index. Generally, its leaves are thrown away as waste are also rich in iron and β-

carotene thus can be utilised in value added products (Kowsalya and Sangeetha,1999). The 

leaves contribute about 50 per cent of the total production cauliflower. 

 Due to seasonal availability of GLV, various techniques have been evolved to find out 

suitable economic methods to preserve the vegetables without much nutritional loss during 

processing and storage. Leaves can be easily dehydrated to make them available in offseason, 

provided the quality and variety of dehydrated products is maintained at acceptable level. 

Products using GLV powder need to be developed and utilised to protect against anaemia, 

vitamin A deficiency and even cancer (Raghuvanshi and Singh,2007).  

Singh et.al. 2018 reported sensory scores of fara, sweet biscuit, salty biscuit and laddoo 

supplemented with 5,10 and 15 per cent with dry cauliflower leaves were in the range of like 

moderately to like extremely and all type of products were acceptable. Chatpata namkeen 

mixwith chutney (CNMC) and Swadisht Chikki (SC) was prepared incorpating dried leaves 

powder for school children and  sensory scores revealed that the products were liked very 

much by school children (Raghuvanshi et al., 2020).   

The bakery industry is growing very fast and baked products are most widely consumed food 

item in the world, so they can be utilized as a nutritional tool to carry the nutrients to the body 

(Younas et. al., 2015) Among ready to eat snacks, biscuits possess several attractive features 

including wider consumption base, relatively long shelf life, more convenience and good 

eating quality (Hooda and Jood, 2005). Most of bakery products are used as a source for 

incorporation of different nutritionally rich ingredients for their diversification (Sudha et. al., 

2007). Majority of bakery products are high in carbohydrates, fats and calories but low in 

fibre content (Mishra and Chandra, 2012). Due to these characteristics they are unhealthy 

choices for daily consumption. By products with rich source of fibre can be used in bakery 

products because they are less expensive and non-calorie bulking agents which enhance the 

oil and water retention and improve the oxidative and emulsion stabilities (Elleuch et al., 

2011). Therefore, the present study was undertaken to develop the nutritionally enriched 

biscuits by incorporating cauliflower leaves powder and evaluate its sensory characteristics. 

MATERIALS AND METHOD 

     Fresh Cauliflower leaves were procured from the local market during winter season and 
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washed well under running tap water to remove of all dirt, soil and foreign matter. The 

leaves were blanched  in boiling water for 10 -15 seconds,  and dried in hot air oven  at 70 

±3 ℃ for 90 minutes. The dried leaves were made into fine powder by grinding and stored in 

airtight container at room temperature to be incorporated in the product (biscuits). 

   Preparation of biscuits-  The powder of dried cauliflower leaves was incorporated in 

biscuit at 0,4,6,8 and 10 % level. Other ingredients were wheat flour, sugar, butter, coconut 

powder, baking powder and vanilla essence (Table -1).   For the preparation of biscuits wheat 

flour and baking powder were sieved together. Then butter and sugar were creamed together 

till light and fluffy.  Vanilla essence was added to the butter and sugar mixture. Flour was 

added to the creamed butter and sugar mixture to make a pliable dough.  Dough was rolled 

out and cut in desired shape using a medium cutter. Preheat the oven  and baking was done at 

180℃ for 20min. 

Sensory evaluation of biscuits: Prepared cauliflower leaves biscuits were subjected to 

sensory evaluation using nine-point Hedonic Scale (Ranganna, 1986) to test the level of 

liking or disliking for various attributes such as colour, taste, texture, flavour and overall 

acceptability of products.  

RESULTS AND DISCUSSION 

It was found that level of incorporation of cauliflower leaves powder had significant 

effect on the sensory properties of the biscuits.  It was found that mean score of T2 (8.8) was 

found to be more than T0 (8.2) for both taste and flavor. Results clearly indicates that 

incorporation of cauliflower leaves powder at 6 per cent enhanced the taste and flavor of the 

biscuits.  

Cauliflower leaves powder were found to reduce the textural quality of the biscuits 

with the increase in the level of incorporation by rendering the biscuits hard and less crisp. 

However, the effect was found to be more pronounced with high percentage of cauliflower 

leaves powder. It was found that mean score of control sample T0 was 8.2 while the mean 

value of T1 (4%), T2 (6%), T3 (8%), T4 (10%) and cauliflower leaves biscuit were 8.0, 8.1, 

7.9 and 6.4 respectively. 

Sensory quality for colour was found to decrease at 8 and 10 per cent level of 

incorporation.  Colour of biscuits incorporated with cauliflower leaves powder were liked 

very much at 4 (8.1) and 6 (8.3) per cent level of incorporation. Motey and Lele, 2003 
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reported that incorporation of cauliflower leaves powder at 3 and 5 percent was found to be 

acceptable in cutlets and patties while the acceptability score decreased at 7 percent level. 

  Highest overall acceptability was found in T3 with the mean of 8.4 whereas mean 

score of T0 was 8.2. Lowest sensory quality for all attributes was found in biscuits 

incorporated with 10 percent cauliflower leaves powder T4 (Table-2).  Begum et.al., 2000 

reported that cauliflower leaves powder incorporated at 10 per cent level in masala biscuits, 

masala buns, gingelly chikki and wheat soy halwa had mean acceptability scores of 3.4, 3.6, 

3.4 and 3.9 respectively on a five point scale. 

 

CONCLUSION  

The present study concludes that incorporation of cauliflower leaves powder upto 10percent 

was found to be acceptable in biscuits and sensory score revealed that the acceptability 

ranged from liked slightly to liked very much.   Incorporation of cauliflower leaves powder at  

4 and 6 per cent was found to be liked very much and significant difference at 5 % was found 

in all treatments. Cauliflower leaves powder can be incorporated in other food products for 

improving micronutrient and fiber content of baked products. 
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Quantity of Raw material used for preparation of cauliflower leaves powder 

incorporated biscuits.  

Ingredients Control TR1 TR2 TR3 TR4 

Wheat Flour   100g 96g 94g 92g 90g 

Cauliflower leaves powder 0 4g 6g 8g 10g 

Sugar  45g 45g 45g 45g 45g 

Butter 50g 50g 50g 50g 50g 

Coconut Powder  12g 12g 12g 12g 12g 

Baking Powder  1/4 tsp 1/4 tsp 1/4 tsp 1/4 tsp 1/4tsp 

Vanilla essence  1/4 tsp 1/4 tsp 1/4 tsp 1/4 tsp 1/4tsp 

 

Table-2 Sensory characteristics of cauliflower leaves powder incorporated biscuits. 

 
Treatments Taste  Flavour  Texture Colour  Overall acceptability 

 
T0 (control) 8.4 8.4 8.2 8.3 8.2 

 
T1 (4%) 8.3 8.3 8.0 8.1 8.2 

 
T2 (6%) 8.8 8.8 8.1 8.3 8.4 

 
T3 (8%) 7.6 7.6 7.9 7.3 7.1 

 
T4 (10%) 6.5 6.5 6.4 6.3 6.5 

 
SE (d) 0.167 0.167 0.123 0.226 0.150 

 
CD 0.392 0.392 0.288 0.530 0.351 
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