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Abstract 
Cookies were prepared by substituting maida with pearl millet flour (PMF) from three cultivars (viz. 
Shanti, Dhanshakti and Pioneer 84M64) at 0, 10, 20, 30, 40 and 50% levels and evaluated for nutritional 
and sensory quality parameters. There was decrease in carbohydrates and proteins and increase in 
moisture, fat, ash and crude fibre. The mineral content with respect to calcium, phosphorus and iron, was 
increased on substitution of maida with PMF whereas calorific value was found to be slightly decreased. 
Addition of PMF to cookies caused decrease in phytic acid content but on the contrary progressively 
increased the tannins and polyphenols content. Good quality cookies can be prepared by substituting 
maida with pearl millet flour upto 40%. Dhanshakti variety found to be better for cookie making in 
comparison to Shanti and Pioneer 86M64 with respect to nutritional and sensory properties of cookies. 
 
Keywords: Cookies, pearl millet flour, variety, nutritional composition, sensory quality 
 
Introduction 
Cookies are ready to eat, convenient, inexpensive and one of the most popular and widely 
consumed processed food products in India. The per capita consumption of cookies in India is 
reported to be 8 kg per annum as against 15 kg per annum in developed countries (Shukla and 
Shipla, 2000). Cookies are rich in fat content and sugar content than whole bread. Lower 
contents of proteins (lysine), vitamins and dietary fibres are the nutritional problems with most 
bakery products. Enrichment adds iron, B-complex vitamins and calcium.  
Pearl millet (Pennisetum glaucum L) is recognized as being the most widely grown of all the 
millet types. It is the basic staple food in the poorest countries and used by the poorest people. 
For human consumption it can be used in a variety of ways including both leavened and 
unleavened breads, in porridges, and can also be boiled or steamed. It is also used as an 
ingredient in alcoholic beverages. Apart from grain, its stems are used as building materials 
and as a fuel. It is also widely used in poultry farming and egg production. More recently it has 
found its way into the pet market, and the most profitable current market where it is used as an 
ingredient in bird seed mixes. 
Nutritionally, pearl millet makes an important contribution to human diet due to high levels of 
calcium, iron, zinc, lipids and high quality proteins. Besides, it is also a rich source of dietary 
fibre and micro nutrients. Starch is the major constituent of pearl millet (Malik et al., 2002; 
Sehgal and Kawatra, 2006) [26]. Minerals especially calcium, iron and phosphorus content of 
pearl millet is similar to cereals (Adeola and Orban, 1995) [5]. As a food source it is non-
glutinous and non- acid forming, so is soothing and easy to digest. 
Nevertheless, the utilization of millets is limited due to the presence of various anti-nutrients. 
Pearl millet is often rich in fibre-associated anti-nutrients namely phytate, oxalate and tannins 
which have a negative influence on the bioavailability of minerals, also causing poor 
digestibility of proteins and carbohydrates (Taylor, 2004) [30\]. Due to the presence of the 
fibrous seed coat, the flour of pearl millet is coarse and has a grey to yellow colour which 
imparts bitter taste and the products prepared from whole flour have low consumer appeal 
(Olatungi et al., 1982) [20]. This is one reason for its poor acceptability by rice/wheat eaters. 
The present work visualizes the exploitation of nutritionally well balanced pearl millet in 
cookies. The cookies were evaluated for nutritional and sensory properties, thereby 
investigating the ability of pearl millet for preparation of nutritional cookies. 
 
Materials and Methods 
Materials: Three cultivars of pearl millet viz., Shanti (RHRBH 9808), Dhanshakti (ICTP 8203 
Fe 10-2) and Pioneer 86M64 were procured from Department of Plant Breeding, College of
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Agriculture, Dhule, Mahatma Phule Krishi Vidyapeeth, 
Rahuri. The raw materials such as maida (sonalika brand), 
sugar, vanaspati (Gemini brand), sodium bicarbonate, 
ammonium bicarbonate, etc. were purchased from local 
market of Rahuri. 
 
Preparation of peral millet flour (PMF) and blend  
The pearl millet grains were cleaned to remove any impurities 
by hand picking. Then the grains were milled in flour mill to 
make flour and the flour obtained was sieved through 80 mesh 
size sieve to obtain fine PMF. The PMF was mixed with 
maida at the substitution levels of 0, 10, 20, 30, 40 and 50 per 
cent (w/w). Similar substitution levels were used for all three 
pearl millet cultivars. 
 
Preparation of Cookies  
Cookies were prepared using the traditional creamery method 
described by Whitley (1970) [32]. The ingredients included (g) 
wheat maida 100, sugar 50, vanaspati 50, ammonium 
bicarbonate 0.5, sodium bicarbonate 0.5, and required amount 
of water. Fat and sugar were creamed until light and fluffy. 
Flour was sieved with sodium bicarbonate and ammonium 
bicarbonate. The cream was mixed with flour and sufficient 
quantity of water was added to form dough. Then dough was 
divided into small pieces. The pieces were rounded, flattened 
and placed in the baking tray smeared with fat and baked at 
180-200°C for 15 min. The cookies were allowed to cool, 
packed in various packages and stored at ambient temperature 
(Kure et al., 1998) [17]. The cookies were evaluated for 
nutritional and sensory quality. 
 
Sensory Evaluation  
The cookies were evaluated for sensory attributes by a panel 
of 14 semi-trained judges (7 men and 7 women) selected from 
the post graduate students and the staff members of the 
department of Food Science and Technology, Mahatma Phule 
Krishi Vidyapeeth, Rahuri, Dist.- Ahmednagar. Separate 
score cards were provided to the judges for sensory evaluation 
of cookies using a 9 point Hedonic scale system (Amerine et 
al., 1965) [7]. The evaluation was carried out for different 
parameters like colour and appearance, texture and grain, 
flavour, crispiness, taste and overall acceptability. The 
appropriate analysis was carried out to determine the 
significance of variations of average score and the 
contribution of individual parameter. Samples were served to 
the panelists and they were asked to rate the acceptability of 
the product on 1–9 points scale, ranging from the extreme like 
(9) to dislike extremely (1) as described by Adeyeye et al., 
(2017) [6]. 
 
Chemical Parameters  
The proximate composition of maida, PMF and cookies was 
determined as per AOAC (1995) [2] procedures. The crude 
fibre was determined as per AACC (1976) method. 
Mineral analysis: Mineral analysis was carried out on pearl 
millet samples digested with hydrochloric acid. Calcium was 
estimated titrimetrically by standard method (AOAC, 2005) 
[3]. Total iron was analyzed by colorimetric method using 
Ranganna method (1986) [23]. Total phosphorous content was 
estimated by colorimetric method as described by Chapman 
and Pratt (1961) [9]. 
 
Anti-nutritional Factors  
Phytic acid was determined by standard procedure of Wheeler 

and Ferrel (1971) [31]. The tannin content was determined by 
calorimetric method using Folin-Denis reagent (AOAC, 1995) 
[2]. The total polyphenols content was determined by modified 
Folin-Ciocalteu calorimetric method using gallic acid as 
standard (AOAC, 1995) [2]. 
 
Calorific Value  
The calorific value of cookies was estimated using the sum of 
the product of respective physiological fuel values and 
contents of protein, carbohydrate and fat. It was expressed in 
Kcal/ 100 g. 
 
Statistical Analysis  
The data obtained was analyzed statistically using ANOVA: 
Two-factor with replication to determine statistical 
significance of treatments. Completely randomized design 
was used as given by Snedecor and Cochran (1987) [29]. The 
data was then compared using Duncan’s multiple range tests 
at 5 % significance level (Duncan, 1995) [10]. 
 
Results and Discussion  
The chemical composition (%) of maida used to prepare 
cookies were moisture: 13.52; protein: 12.92; fat: 1.91; ash: 
1.03; crude fibre: 0.650; carbohydrates: 69.97; calcium: 33.74 
mg/100g, phosphorus: 106.53 mg/100g; and Iron: 3.43 
mg/100g. Whereas PMF (three cultivars) contained 11.21-
12.43% moisture, 2.05-2.72% ash, 5.14-5.96% fat, 10.97-
11.65% protein, 2.07-2.63% crude fibre; 66.49-68.85% 
carbohydrates; 40.07-42.67 mg/100g calcium, 255.67-327.82 
mg/100g phosphorus and 5.08-8.12 mg/100g iron. Maida and 
PMF (three cultivars) contained 980.16 and 566.67-618.85 
mg/100g phytic acid, 182.92 and 225.68-232.71 mg/100g 
tannin and 325.67 and 403.59-445.38 mg/100g polyphenol, 
respectively (Kulthe et al., 2016) [16]. 
 
Sensory evaluation of pearl millet based cookies 
The data (Table 1) revealed that the sensory score of cookies 
significantly decreased with increasing levels of PMF. It is 
clear that, the scores for all sensory parameters were higher in 
control sample i.e. 0% PMF level. However cookies with 
substitution level up to 40% PMF were found to be acceptable 
for their sensory characteristics. Increasing the PMF level 
caused grittiness in cookies. Among PMF based samples, 
cookies prepared using Dhanshakti variety PMF (V2) obtained 
higher scores for sensory parameters as compared to others 
i.e. Shanti (V1) and Pioneer 86M64 (V3). The interaction 
between level and PMF variety significantly (p˂0.05) affected 
the overall acceptability of cookies. 
The control samples had lighter colour and crisper texture. On 
the other hand, pearl millet cookies differed significantly in 
sensory attributes. Sensory panelists opined that cookies 
incorporated PMF had undesirable grey colour but desirable 
baked millet aroma. In addition, the crisp and crumby texture 
was perceived in cookies which further enhanced their 
sensory appeal making them highly palatable. Thus, on the 
overall acceptability score, cookies from Dhanshakti variety 
PMF (V2) with 40% substitution level were considered as 
standardized and used for further supplementation. 
Research findings have revealed that substitution of 40% 
wheat flour with finger millet flour in baked products like 
cake and biscuits is possible (Begum et al., 2003; Yenagi et 
al., 2013). Mepba et al. (2007) [8, 33, 19] who reported that 
biscuits from composite of plantain/wheat flour 
supplementation level (40%) were acceptable. Sehgal and 
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Kawatra (2007) [25] prepared sweet, salty and cheese biscuits 
using pearl millet flour (40-80%), refined wheat flour (10-
50%) and green gram flour (10%) and found highly 
acceptable biscuits with non-significant difference. 
Oluwamukomi et al. (2011) reported that biscuit from wheat, 

cassava and soy composite flour were acceptable in terms of 
colour, aroma and overall acceptability up to supplementation 
level of 60% cassava flour. Florence et al. (2014) [12] reported 
similar results for gluten-free cookies prepared semi refined 
PMF.  

 
Table 1: Sensory properties of cookies influenced by pearl millet variety and treatments 

 

Ingredients Levels of PMF (%) Colour and AppearanceTexture and Grain Flavour Crispiness Taste 
Overall 

Acceptability
Maida 0 8.21 (±0.89)a 7.93 (±0.62)a 7.71 (±0.91)a 8.00 (±0.88)a 8.14 (±0.57)a 8.00 (±0.58)a

Shanti 

10 7.43 (±0.63)b 7.71 (±0.47)a 7.64 (±0.65)a 7.86 (±0.66)a 7.93 (±0.47)a 7.64 (±0.23)a

20 7.36 (±0.47)b 7.64 (±0.84)a 7.57 (±0.85)a 7.71 (±0.73)cd 7.86 (±0.66)a 7.57 (±0.54)ab

30 7.29 (±0.89)b 7.00 (±0.52)b 7.50 (±0.85)a 7.50 (±0.51)a 7.79 (±0.52)a 7.36 (±0.82)b

40 7.14 (±0.62)b 6.64 (±1.28)b 7.43 (±0.63)a 7.43 (±0.85)ab 7.50 (±0.70)b 7.14 (±0.53)bc

50 6.43 (±0.50)cd 6.29 (±0.83)bc 7.14 (±0.66)ab 6.57 (±0.51)d 6.57 (±0.65)d 6.52 (±0.39)d

 
Dhanshakti 

10 7.36 (±0.51)b 7.79 (±0.58)a 7.57 (±0.50)a 7.93 (±0.73)a 8.00 (±0.77)a 7.71 (±0.31)a

20 7.29 (±0.50)b 7.71 (±0.73)a 7.50 (±0.94)a 7.86 (±0.66)a 7.93 (±0.54)a 7.64 (±0.39)a

30 7.21 (±0.83)b 7.14 (±1.03)ab 7.43 (±0.65)a 7.64 (±0.93)a 7.86 (±0.73)a 7.45 (±0.67)b

40 7.07 (±0.36)b 6.93 (±0.92)b 7.36 (±0.51)a 7.57 (±0.51)a 7.71 (±0.61)a 7.30 (±0.33)b

50 6.36 (±0.51)d 6.36 (±0.93)b 6.86 (±0.53)b 6.71 (±0.73)a 6.86 (±0.67)cd 6.70 (±0.38)cd

Pioneer 86M64 

10 7.29 (±0.47)b 7.64 (±0.94)a 7.50 (±0.76)a 7.71 (±0.61)a 7.79 (±0.58)a 7.55 (±0.90)b

20 7.14 (±0.66)b 7.57 (±0.74)a 7.43 (±0.85)a 7.64 (±0.84)a 7.64 (±1.06)a 7.45 (±0.45)b

30 7.00 (±0.75)b 6.50 (±1.00)b 7.21 (±0.66)a 7.36 (±0.84)b 7.57 (±1.09)ab 7.07 (±0.58)c

40 6.93 (±0.62)bc 6.21 (±0.94)c 7.14 (±0.47)ab 7.29 (±0.50)bc 7.43 (±0.85)bc 6.93 (±0.50)c

50 6.07 (±0.62)d 5.86 (±0.89)c 6.71 (±1.05)b 6.36 (±0.61)d 6.43 (±0.72)d 6.27 (±0.59)d

Each value is the average of fourteen observationsMeans not sharing a common superscript letter(s) in a column are significantly different at 
p˂0.05 as assessed by Duncan’s multiple-range test 

 
Chemical composition of pearl millet based cookies 
The chemical composition of pearl millet based cookies 
regarding moisture, ash, crude fat, crude protein, crude fibre 
and carbohydrate are presented in Table 2. 
It was observed that with the increase in PMF level in 
cookies, there was increase in moisture, ash, fat and crude 
fibre content and decrease in proteins and carbohydrate 
content. The increase in moisture content could be due to the 
high moisture retention capacity of PMF than maida (Rathi et 
al., 2004). The significant increase in ash content of cookies 
supplemented with PMF might be due to their appreciably 
higher content in PMF than maida. Pearl millet is well 
identified for its high fat content compared to other grains like 
wheat, rice, etc. (Abdalla et al., 1998, Jain and Bal, 1997) and 
also high fat content could be due to addition of visible fat in 
the cookies recipe. The increase in fibre content of pearl 
millet cookies was attributed to the high inherent fibre 
proportions in the pearl millet grains (Hadimani and Malleshi, 
1993). On the other hand, maida (used to prepare standard 
maida cookies) lacks fibre that nature put into whole grains 
resulting in its product to be low in fibre. 
Similar results were reported by Rathi et al. (2004) for pearl 
millet biscuits containing higher fat (29.60%), ash (1.75%) 

and fibre (7.8%) compared to control sample (i.e. 23.36, 0.82 
and 1.96%, respectively). Florence et al. (2014) [12] observed 
similar trend of increased fat (19.71%) and ash (0.93%) 
content of pearl millet cookies in comparison to control 
sample containing fat (16.95%) and ash (0.38%). 
The proteins and carbohydrate content of cookies were found 
to be decreased with increasing levels of PMF form 0-50% in 
cookies. The lowered protein and carbohydrate contents in 
cookies might be due to their lower contents in PMF than 
maida. However, there are references where in the protein 
content of biscuits was increased due to incorporation of 
native and depigmented pearl millet flour (Rathi et al., 2004) 
and also on the addition of roasted pearl millet flour in 
cookies (Florence, et al. 2014) [12]. The difference could be  
probably because of use of PMF from different varieties and 
also due to variation in water absorption and retention 
capacities of processed flours of pearl millet and other cereals. 
This could be the reason of slight decrease in protein content 
of cookies in present study where in a composite flour of 
wheat flour and PMF was used. Variation in proximate 
composition of cookies prepared from different pearl millet 
cultivars can be attributed to both genetic and environmental 
conditions (Abdalla et al., 1998). 

 
Table 2: Interaction of pearl millet variety and treatments on chemical composition (%) of cookies 

 

Ingredients Levels of PMF (%) Moisture Ash Fat Proteins Crude Fibres Carbohydrates
Maida 0 2.32 (±0.02)n 0.86 (±0.03)l 23.77 (±0.09)p 6.82 (±0.02)a 0.15 (±0.01)p 66.08 (±0.10)a 

Shanti 

10 3.54 (±0.06)l 0.98 (±0.04)j 24.18 (±0.04)m 6.68 (±0.01)bc 0.31 (±0.01)n 64.32 (±0.07)c 
20 3.72 (±0.07)ij 1.08 (±0.03)hi 24.59 (±0.04)j 6.53 (±0.01)ef 0.48 (±0.01)k 63.60 (±0.03)f 
30 3.85 (±0.04)gh 1.19 (±0.05)g 24.96 (±0.06)g 6.41 (±0.03)gh 0.64 (±0.00)h 62.97 (±0.03)i 
40 4.31 (±0.04)de 1.30 (±0.03)ef 25.42 (±0.10)d 6.26 (±0.04)ij 0.80 (±0.01)e 61.91 (±0.09)l 
50 4.63 (±0.03)ab 1.43 (±0.02)c 25.88 (±0.06)a 6.13 (±0.05)m 0.96 (±0.00)b 60.97 (±0.08)o 

 
Dhanshakti 

10 3.61 (±0.04)k 1.02 (±0.04)ij 24.12 (±0.06)mn 6.70 (±0.03)b 0.35 (±0.01)m 64.20 (±0.09)cd

20 3.75 (±0.03)i 1.17 (±0.03)g 24.54 (±0.04)jk 6.57 (±0.02)de 0.54 (±0.01)j 63.43 (±0.08)g 
30 3.89 (±0.02)g 1.36 (±0.04)de 24.88 (±0.06)gh 6.45 (±0.03)g 0.74 (±0.01)f 62.69 (±0.09)j 
40 4.36 (±0.03)d 1.53 (±0.02)b 25.38 (±0.07)de 6.31 (±0.04)i 0.94 (±0.00)c 61.49 (±0.10)mn

50 4.68 (±0.03)a 1.69 (±0.05)a 25.82 (±0.03)ab 6.19 (±0.03)kl 1.14 (±0.01)a 60.48 (±0.06)p 
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Pioneer 86M64 

10 3.13 (±0.03)m 0.96 (±0.03)jk 24.05 (±0.04)o 6.62 (±0.04)cd 0.29 (±0.00)o 64.94 (±0.07)b 
20 3.68 (±0.06)j 1.05 (±0.03)i 24.49 (±0.08)kl 6.43 (±0.06)g 0.43 (±0.01)l 63.92 (±0.09)e 
30 3.82 (±0.04)h 1.14 (±0.05)gh 24.82 (±0.04)hi 6.24 (±0.02)jk 0.58 (±0.00)i 63.42 (±0.04)gh

40 4.25 (±0.03)ef 1.26 (±0.03)f 25.31 (±0.02)f 6.04 (±0.04)n 0.72 (±0.00)g 62.42 (±0.06)k 
50 4.56 (±0.02)c 1.37 (±0.03)cd 25.75 (±0.03)c 5.85 (±0.03)o 0.86 (±0.01)d 61.61 (±0.02)m

Each value is the average of three determinations Means not sharing a common superscript letter(s) in a column are significantly different 
at p˂0.05 as assessed by Duncan’s multiple-range test 

 
Mineral composition and calorific value of pearl millet 
blended cookies 
The calcium, phosphorus and iron contents along with 
calorific value of cookies prepared with the addition of 
different levels of PMF are presented in Table 3. There was 
significant increase in the mineral content of cookies with 
increasing level of PMF. The calcium, phosphorous and iron 
contents of cookies increased from 18.26 to 22.75 mg/100g, 
86.76 to 197.43 mg/100g and 2.48 to 4.84 mg/100g, 
respectively. While, the calorific value of cookies decreased 
from 505.33 to 499.08 Kcal/100g with increased levels of 
PMF in cookies. The calorific value decreased more or less 

than the control sample. Among all three PMF varieties, 
Dhanshakti was found statistically superior to Shanti and 
Pioneer 86M64 in mineral content and calorific value.  
Florence et al. (2014) [12] reported replacement of refined 
wheat flour with semi-refined pearl millet flour in cookies 
significantly increased the levels of iron, calcium and 
phosphorus from 2.48, 18.26 and 86.7% to 6.71, 29.36 and 
208.1% respectively. The calorific value of pearl millet based 
cookies was in the range of 485-492 Kcal/100g. Povlosyuk 
(1974) analyzed 9 types of Soviet biscuits and reported the 
calcium and phosphorus contents were in the range of 25-60 
mg/100g and 85-129 mg/100 g of biscuits, respectively. 

 
Table 3: Effect of variety and different levels of pearl millet flour on mineral composition (mg/100g) and calorific value (Kcal/100g) of cookies 

 

Ingredients Levels of PMF (%) Calcium Phosphorus Iron Calorific Value 
Maida 0 18.26 (±0.05)p 86.76 (±0.04)p 2.48 (±0.02)p 505.53 (±0.42)a 

Shanti 

10 19.02 (±0.04)n 105.78 (±0.05)n 2.79 (±0.02)mn 501.56 (±0.30)cd 
20 19.77 (±0.04)k 124.81 (±0.03)k 3.10 (±0.01)ij 501.85 (±0.41)c 
30 20.53 (±0.03)h 143.84 (±0.04)h 3.37 (±0.01)fg 502.10 (±0.30)c 
40 21.28 (±0.04)e 162.86 (±0.03)d 3.69 (±0.01)e 501.42 (±0.51)d 
50 22.04 (±0.03)b 181.90 (±0.04)b 3.95 (±0.03)c 501.32 (±0.33)de 

 
Dhanshakti 

10 19.15 (±0.02)m 108.92 (±0.03)m 2.96 (±0.03)kl 500.72 (±0.29)f 
20 20.08 (±0.03)j 131.05 (±0.04)j 3.42 (±0.02)f 500.86 (±0.37)ef 
30 20.94 (±0.04)f 153.18 (±0.06)f 3.88 (±0.04)d 500.45 (±0.41)f 
40 21.83 (±0.04)c 175.30 (±0.04)c 4.36 (±0.01)b 499.61 (±0.27)g 
50 22.75 (±0.03)a 197.43 (±0.02)a 4.84 (±0.03)a 499.08 (±0.34)h 

Pioneer 86M64 

10 18.89 (±0.03)o 101.67 (±0.03)o 2.65 (±0.02)o 502.74 (±0.10)b 
20 19.52 (±0.02)l 116.59 (±0.04)l 2.81 (±0.03)m 501.81 (±0.44)c 
30 20.16 (±0.01)i 131.50 (±0.02)i 2.98 (±0.01)k 501.96 (±0.39)c 
40 20.78 (±0.03)g 146.42 (±0.06)g 3.14 (±0.02)i 501.69 (±0.20)c 
50 21.43 (±0.01)d 161.33 (±0.04)e 3.32 (±0.01)gh 501.58 (±0.04)c 

Each value is the average of three determinations Means not sharing a common superscript letter(s) in a column are significantly 
different at p˂0.05 as assessed by Duncan’s multiple-range test. 

 
Anti-nutrients in pearl millet blended cookies 
The incorporation of PMF in cookies was found to have great 
influence on the anti-nutritional factors viz., phytic acid, 
tannins and polyphenols of cookies. The data regarding the 
anti-nutrients in cookies is presented in Table 4. 
In comparison to raw materials (maida and PMF), cookies 
showed reduction in phytic acid, tannins and polyphenols. 
The control (maida) cookies showed 319.65 mg/100g phytic 
acid, 168.53 mg/100g tannins and 312.49 mg/100g 
polyphenols. The phytic acid content decreased significantly 
(p<0.05) with rise in the levels of PMF, with highest decrease 
recorded for cookies prepared from Dhanshakti (V2) variety 
i.e. from 319.67 to 155.16 mg/100g. Among the varieties, the 
maximum decrease of 25% in phytic acid over the control was 
found in cookies containing PMF of Dhanshakti variety up to 
50% level (239.75 mg/100g) while minimum decrease 
(18.75%) was found in PMF of Pioneer 86M64 variety 
(259.72 mg/100g), over the control. The decreased phytate 
content of the cookies seems to be the direct effect of 
replacement of wheat flour with PMF, which has of low 

content of phytic acid. This reduction was attributed to the 
high baking temperature which caused destruction of anti-
nutrients in cookies. Faqir et al (2002) [11] reported reduction 
in phytic acid content of bread during baking. Shinde et al. 
(1991) [27] reported that high temperature caused reduction of 
total phenols and tannins of cowpea seeds. 
On the contrary, tannins and polyphenol contents increased 
progressively with increasing level of PMF. Among the 
supplemented cookies, PMF (var. Dhanshakti) supplemented 
cookies contained significantly higher contents of tannins 
(193.32 mg/100g) and polyphenols (372.62 mg/100g). This 
might be due to oxidation and decarboxylation of the phenolic 
acids up on germination (Jood et al., 1987) [15]. Sehgal and 
Kawatra (2007) [25] reported higher anti-nutrient (polyphenol 
and phytic acid) content in sweet and salty biscuits prepared 
from refined wheat flour, blanched pearl millet and green 
gram in comparison to biscuits prepared from refined wheat 
flour alone. The results obtained in this study are in 
agreement to the literature. 
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Table 4: Effect of treatments and pearl millet variety on anti-nutrients (mg/100g) of cookies 
 

Ingredients Levels of PMF (%) Phytic acid Tannins Polyphenols 
Maida 0 319.65 (± 0.90)a 168.53 (±0.82)i 312.49 (±1.88)l 

Shanti 

10 290.48 (±0.82)c 173.46 (±1.06)h 323.31 (±0.85)j 
20 273.77 (±0.90)e 177.49 (±0.87)fg 334.68 (±1.23)h 
30 252.54 (±0.99)g 182.56 (±0.75)de 348.55 (±1.19)f 
40 214.63 (±0.79)j 187.40 (±0.90)c 355.61 (±0.74)d 
50 175.83 (±1.18)m 191.73 (±1.16)a 364.47 (±1.21)b 

 
Dhanshakti 

10 277.93 (±1.33)d 173.49 (±0.86)h 324.67 (±1.33)j 
20 251.58 (±0.67)g 178.53 (±0.92)f 336.54 (±0.67)h 
30 237.62 (±0.85)h 183.68 (±0.88)d 348.26 (±0.96)f 
40 196.58 (±1.57)k 188.59 (±0.97)bc 360.41 (±1.26)c 
50 155.16 (±0.89)n 193.32 (±0.93)a 372.62 (±0.76)a 

Pioneer 86M64 

10 293.50 (±1.25)b 172.66 (±0.92)h 320.53 (±0.98)k 
20 280.49 (±0.84)d 176.68 (±1.04)g 327.61 (±1.09)i 
30 257.54 (±1.04)f 181.52 (±0.97)e 335.49 (±0.81)h 
40 221.57 (±0.76)i 185.43 (±0.89)d 343.58 (±0.67)g 
50 185.59 (±0.97)l 189.69 (±0.84)b 351.44 (±1.28)e 

Each value is the average of three determinations Means not sharing a common superscript letter(s) in a column are significantly 
different at p˂0.05 as assessed by Duncan’s multiple-range test 

 
Conclusion 
The results of this study indicate that, cookies prepared from 
maida: PMF blend (60:40) for all pearl millet cultivars were 
organoleptically acceptable. However cookies with PMF of 
variety Dhanshakti were most acceptable compared to others. 
The nutritional composition of the standardized cookies in 
respect to fats, crude fibres and minerals (calcium, 
phosphorus and iron) was superior to that of the product made 
with maida alone. The incorporation of PMF in cookies was 
found to have great influence on the anti-nutritional factors 
viz. phytic acid, tannins and polyphenols of cookies. The 
calorific value of cookies decreased with increased levels of 
PMF in cookies. 
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