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ABSTRACT 

Fiber and vitamin C rich food plays an important role for health. This study aimed to evaluate the best baking temperature to preserve the 

nutrientsin prepared amla pomace biscuits. The fiber content, moisture content, and protein content of biscuits ranges from 5.2 to 6.2 %, 

4.3 to 5.4 %, and 7.26 - 7.51 %, respectively. The maximum fiber and protein content were obtained for biscuits prepared at 160 
o
C 

baking temperature. The fat content of the biscuits also varied in the formulated samples. The prepared biscuits are found to be rich in 

Vitamin C which increases with decrease in baking temperature and varies from 49.15 to 60.22 mg/ 100 gm.  The inclusion of amla 

pomace powder for biscuit is the good approach to have the good amount of fibre and vitamin C in bakery products. The use of finger 

millet flour also improves the nutritive value of the biscuits.  
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1. INTRODUCTION 

Most of the production of the fruit is used for table 

purpose but the by-product of the fruit juice i.e. fruit pomace 

which is equally nutritive to fruit can be used for other value-

added productlike biscuits, bread and other bakery product 

(Kodagoda and Marapana, 2017).Amla fruits (Emblica officinalis) 

is rich source of ascorbic acid and also contains tannin, polyphone, 

pectin, gallic acid and fibre. It is used as medicines to treat 

common colds, gastric troubles, headache, constipation, enlarged 

liver etc(Thorat et al., 2011).Finger millet (Eleusinian Caracara) 

is an important staple food in some parts of India (Majumder et 

al., 2006). It contains protein, mineral, carbohydrate and crude 

fiber comparable to other cereals and millets. Its crude fiber and 

mineral contents are higher than wheat and rice(Sripriya et al. 

1997). It also has best quality protein along with the presence of 

vitamin A, essential amino acid, vitamin B, and phosphorous 

(Gopalan et al., 2004).  

There is wide scope for biscuit because it is long lasting 

and easily available in market. It is made from different 

ingredients like refined wheat flour, millets flour, and multigrain 

flour. It contains protein, ash, fats and crude fibre (Patil, et al. 

2014). Incorporation of amla pomace in biscuit can increase fiber 

and vitamin C content as well as sensory attributes of biscuit 

(Reddy, 2008). 

This present study addresses the utilization of amla 

pomace as a source of vitamin C and fiber and germinated finger 

millets as a source of protein in biscuit preparation and to 

investigate the effect of baking temperature on the quality of 

formulated biscuits on quality attributes. 

2. MATERIALS AND METHODS 

 Fresh amla fruit (Emblica officinalis.) and finger millet 

(Eleusinian Caracara) were procured from the local market of 

Dehradun. Care should be taken to procure amla fruit without any 

defect on visual inspection. Selected fruits were cleaned and 

washed (Upadhyay et. al. 2017). 

Preparation of pomace powder 

When juice is extracted from amla the amla pomace is obtained 

which was blanched in boiling water at 80 ± 2 
0
C for 3 min. It was 

then dried at 60 ± 2 
0
C in tray drier (Kohli et at., 2018). Dried 

amla pomace was then grounded to form fine powder and packed 

for further use. 

Preparation of biscuits 

The biscuit was prepared by mixing all ingredients in 

ratio of 15:10:75 of amla pomace : finger millet flour : refined 

flour, sugar (50 gm), butter (40 gm), baking soda (1.5 gm), baking 

powder (1.5 gm) and baked at 160, 170, and 180
o
C for 15-20 min 
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(Kohli et. al., 2019). The prepared amla pomace biscuits were 

packed and storedin polyethylene bags for further analysis(Throat 

et al. 2011). 

Analysis of prepared biscuits 

Moisture content was measured by standard hot oven 

drying method (Talpur, et. al., 2011).Protein content was 

determined using Bradford method (Bradford, 1976). Fat content 

in food was determined using (AOAC, 2007) soxhlet extraction 

method. The crude fiber content in sample was estimated using 

AACC, 2010 method. Vitamin C was calculated by titration 

method (Sawhney and Singh, 2009). 

Statistical Analysis 

The experiments were replicated three times and were 

then analyzed statistically by using one factor analysis of variance 

by using SPSS (Upadhyay et al. 2018). 

 

3. RESULTS  

Effect of baking temperature on moisture content 

The moisture content of the biscuits ranges from 4.3 to 

5.4 % which is significantly (p < 0.05) varies with the variation of 

baking temperature. The highest moisture content was observed 

for the biscuits baked at the 170
o
C (Figure 1).  

Effect of baking temperature on protein content 

The protein content of biscuits ranges from 7.26 - 7.51 % 

which significantly (p < 0.05) varies with change in baking 

temperature (Figure 2). The highest protein content was obtained 

for the biscuits baked at 160 
o
C. 

Effect of baking temperature on fat content 

The fat content of biscuits varied significantly (p < 0.05) 

with baking temperature (Figure 3). The highest fat content was 

observed for the biscuits baked at 160 
o
C.  

Effect of baking temperature on fiber content 

Fiber content ranges from 5.2 to 6.2 % which is significantly (p < 

0.05) different at different baking temperature (Figure 4). It was 

observed that highest fiber content for biscuits baked at 160
o
C. 

The inclusion of amla pomace powder for biscuit is the good 

approach to have the good amount of fiber in bakery products. 

Effect of baking temperature on vitamin C content 

 The decrease in Vitamin C content was observed with 

increasein temperature of the baking (Figure 5). There is 

significant difference (p < 0.05) in vitamin C with change in the 

baking temperatures and found to be between 49.15 to 60.22 mg/ 

100 gm. The vitamin C or ascorbic acid is susceptible to the high 

temperature, So the decrease in value of the vitamin c with 

increase in temperature was observed. The inclusionof amla 

pomace powder for biscuit is the good approach to have the 

vitamin C in bakery products. 

 

 

Figure 1. Variation of moisture contentFigure 2. Variation of protein content 

 
Figure 3. Variation of Fat contentFigure 4. Variation of fiber content 
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Figure 5. Variation of Vitamin C content 

4. CONCLUSIONS 

 The fiber content, moisture content, and protein content of 

biscuits ranges is found varied with temperature of baking. The 

maximum fiber and protein content were obtained for biscuits 

prepared at 160 
o
C baking temperature.The prepared biscuits are 

found to be rich in Vitamin C which increases with decrease in 

baking temperature and varies from 49.15 to 60.22 mg/ 100 gm.  

The inclusion of amla pomace powder for biscuit is the good 

approach to have the good amount of fibre and vitamin C in 

bakery products. The use of finger millet flour also improves the 

nutritive value of the biscuits.  
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