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Abstract 

Background and Aim: Biscuits are a delicious food that can be consumed at every time of the 

day. They can be part of the daily diet for any type of person at any age and can be stored for a 

long time thanks to their low moisture content. 

They are chosen by consumers, based on flavors and appearance. The row material used for the 

biscuits recipes determines the quality and the structure of the dough and the final products. The 

study aims to see the physical and chemical changes that happen when the wheat flour is 

substitute with an amount of walnut or almond flour.  

Methods: In this study, 7-types of recipes are chosen to see some physical and chemical changes 

like the dimension of the biscuits, moisture, ash and crude fat contents. As a raw material: wheat 

flour, milk, butter, egg, dry nuts (walnut and hazelnut) were used. All the ingredients were used 

at the same rate, especially for the dry nuts. 25, 50 and 75 % of the flour as a substitute in each 

recipe with 75, 50, and 25 % of milled walnuts or hazelnut.  

Results:  The result has shown that there is a correlation between the quantity of dry nuts flour 

and the level of ash and crude fat and moisture content present in biscuits.   

Conclusion: Major and minor ingredients have an important role in the dough and the final 

products. 

Data have shown that increasing the number of dry nuts in the recipes, especially walnuts, has 

affected the structure of the biscuits. Referring to the physical and chemical properties, the 

quantity of ash, moisture content and fat, was determined and a correlation between the quantity 

of dry nuts flour and the level of ash and crude fat and moisture content present in biscuits were 

found. 
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Introduction 
Biscuits, sweet products are part of various food diets. They are evaluated based on their 

composition, structure, aroma, taste etc. Because of their low moisture content, they can be 

stored for a long time without losing their sensorial characteristics [1]. In the market today exists 
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a lot of types of biscuits with different ingredients and forms which make them more palatable, 

exceptionally for the children, to get from the biscuits some nutritional values. 

This study considers the role of additives in biscuit dough and in the physical and chemical 

characteristics that they will display after the baking process. The role of ingredients in the 

production of a food product is essential in terms of its characteristics. About biscuits, most of 

the raw materials used are flour, milk, eggs, sugar. Other additives may be those that increase the 

nutritional value and change the sensory characteristics of the product.  

In our study, we used walnut and hazelnut flour as additives and substitutes. All nuts are used all 

over the world because of their composition. They are rich in polyunsaturated fatty acid, protein, 

fibers, vitamins, minerals and antioxidants [2]. Studies have shown that the consumption of 10 

g/day of almond can improve human health [3]. Also, according to the quantity taken, almond 

has a different effect on the organism. [4] Just like almonds, walnuts have a lot of effect on 

humans.  Studies have shown that the consumption of 21 g/day can reduce cardiovascular risk 

[5]. Even this quantity can help to improve the concentration of red cells in the blood, because of 

the presence of the antioxidants in the walnuts [6]. 

Flour as a raw material for the production of biscuits affects the quality and structure of biscuits. 

Some of the qualities of flour that we must take into consideration when preparing cookies are 

the type of flour (white or whole), moisture [7] protein level [8], quality of starch [9] and etc. 

Studies have shown that the protein level should be low, bringing a relatively low amount of 

gluten, which will not affect the structure of the cookies, while maintaining the given shape [8]. 

Sugar is another ingredient that affects the texture of dough and biscuits. The properties of sugar 

that have an effect on the dough and on the final product are: quantity added, bigger the amount 

of formula tends to bring a sticky dough, particle and crystalline state, tend to affect the 

solubility of sugar in water or milk and therefore will affect the dough consistency and the 

structure of the final product [9]. 

Crude fat also affects the softening and consistency of the dough and to the final products [10] 

making them softer. To create new products and increase the nutritional value of them, in our 

study, flour was replaced with walnut and almond flour according to a pre-defined recipe. All the 

other ingredients did not change. Among the evaluations that were performed on the biscuits are 

the physical and chemical parameters, such as dimensions, ash, fat and moisture content. 

 

Materials and Methods 
In this study 7 types of biscuit were prepared according to the recipe as shown in table 1 and 2:
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Table 1. Formulation and added ingredients for biscuits (in g) 

Ingredient Control Blend 1 Blend 2 Blend 3 

Wheat flour 240 180 120 60 

Walnut flour 0 60 120 180 

Butter 115 115 115 115 

Sugar 115 115 115 115 

Egg 50 50 50 1 
 

Table 2. Formulation and added ingredients for biscuits (in g) 

Ingredient Blend 4 Blend 5 Blend 6 

Wheat flour 180 120 60 

Almond flour 60 120 180 

Butter 115 115 115 

Sugar 115 115 115 

Egg 50 50 1 

 

All the ingredients were mixed and separated in forms. They were baked in 180-200oC for 15-20 

min. 

Determination of moisture content 

The determination of moisture content was done according to ISO 712: 2009 [6], where the 

samples were prepared and placed in thermostat for 3-4 hour in 100-110OC. 

Determination of ash content 

The determination of ash content was done according to ISO 2171:2007 [5], where the samples 

were prepared and placed in a muffle furnace for 5-6 hour in 550 OC. 

Determination of crude fat 

The determination of crude fat was done according to [1] where oil was extracted from finely 

ground samples of biscuits in a soxhlet extraction method using petroleum ether (40 - 60°C). The 

extracted oils were kept in an oven at 60°C for 1.5 h.  

Determination of dimension and spread ratio 

All the samples were examined for the physical parameter as width, length and thickness and the 

spread ratio is a calculation of the width/thickness.  

 

Results  
The results of the physical and chemical analyses are presented in the table 3 and figures 1, 2 and 

3: 
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Table 3. Result of chemical and physical analyzes. 

 Mean Std. Deviation Std. Error 95% Confidence 

Interval for Mean 

Minimum Maximum 

  Lower Bound Upper Bound 

Moisture 

content 

(%) 

Sample 0 1.470 0.0610 0.0305 1.373 1.568 1.390 1.536 

Sample 1 3.165 0.0215 0.0108 3.131 3.200 3.150 3.197 

Sample 2 3.271 0.0295 0.0148 3.225 3.318 3.248 3.314 

Sample 3 3.496 0.0268 0.0134 3.454 3.539 3.458 3.518 

Sample 4 3.278 0.0239 0.0120 3.241 3.316 3.264 3.314 

Sample 5 3.505 0.0480 0.0239 3.430 3.582 3.459 3.568 

Sample 6 3.685 0.0436 0.0218 3.616 3.754 3.647 3.741 

Total 3.124 0.7085 0.1339 2.850 3.399 1.390 3.741 

Ash 

content 

(%) 

Sample 0 2.004 0.0037 0.0019 1.999 2.010 2.001 2.009 

Sample 1 2.030 0.0026 0.0013 2.026 2.035 2.028 2.034 

Sample 2 2.052 0.0022 0.0011 2.049 2.056 2.049 2.054 

Sample 3 2.090 0.0035 0.0017 2.085 2.096 2.086 2.094 

Sample 4 2.042 0.0051 0.0025 2.034 2.050 2.036 2.048 

Sample 5 2.062 0.0025 0.0013 2.059 2.067 2.059 2.065 

Sample 6 2.091 0.0022 0.0012 2.089 2.095 2.089 2.094 

Total 2.053 0.0298 0.0056 2.042 2.065 2.001 2.094 

Crude 

fats 

content 

(%) 

Sample 0 25.427 0.2147 0.1073 25.086 25.769 25.120 25.620 

Sample 1 29.572 0.1713 0.0857 29.301 29.845 29.350 29.750 

Sample 2 33.580 0.0497 0.0248 33.501 33.659 33.520 33.640 

Sample 3 40.721 0.3406 0.1703 40.180 41.264 40.267 41.060 

Sample 4 27.971 0.0802 0.0401 27.844 28.099 27.866 28.060 

Sample 5 34.763 0.0636 0.0318 34.662 34.865 34.692 34.847 

Sample 6 44.041 0.0862 0.0431 43.904 44.179 43.921 44.115 

Total 33.725 6.3925 1.2081 31.247 36.204 25.120 44.115 

 

 

                  

 

 

 

 

 

 

 
                   Fig.1. Moisture (%) content in biscuits        Fig.2. Ash (%) content in biscuits 
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Fig.3. Crude fat (%) content in biscuits 

 

All the data obtained from the physical parameters of the biscuits are presented in the table 4 and 

figure 4. 

Table 4. Physical parameters of biscuits with different recipes. 

0=control,1=25%almond_flour, 2= 50%almond_flour, 3=75% almond_flour, 

4= 25 %walnut_flour, 5= 50% walnut_flour, 6=75% walnut_flour 

Width 

(mm) 

Thickness 

(mm) 

Spread_ratio 

 

0 Mean 60.475 5.075 11.917 

Std. Deviation 0.369 0.050 0.142 

1 Mean 61.625 5.075 12.144 

Std. Deviation 0.275 0.050 0.152 

2 Mean 62.741 5.100 12.304 

Std. Deviation 0.375 0.082 0.162 

3 Mean 64.580 5.100 12.663 

Std. Deviation 0.448 0.000 0.088 

4 Mean 62.484 5.075 12.313 

Std. Deviation 0.107 0.050 0.138 

5 Mean 64.682 5.125 12.621 

Std. Deviation 0.534 0.050 0.082 

6 Mean 69.007 5.075 13.598 

Std. Deviation 0.504 0.050 0.162 

Total 

 

Mean 63.656 5.089 12.509 

Std. Deviation 2.662 0.050 0.528 
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Fig.4. Spread Ratio of biscuits with different recipes. 

 

The result from table 3 and figures 1, 2 and 3 show that the moisture content of the biscuits 

ranges from 1.47-3.68%. Sample 6 had the highest value of the moisture content and sample 0 

had the lowest one. From the data, it was observed that the quantity of the moisture content 

increased when the quantity of almond flour and the walnuts flour was added. There is a 

correlation between the quantity of moisture content and the quantity of flour added. Between 

the walnut flour and the almond flour, data had shown that the first one gives the highest value of 

the moisture content. 

If we see the value in the table, the ash content varies from 2 to 2.09%. As presented in figure 2, 

the values don't change a lot but there is a slice difference that shows the same correlation 

between the increase of the quantity of the walnuts and almond flour in the respective quantity 

and the increase of the ash content. The highest content was observed in sample 6 in which the 

quantity of the walnuts flours was higher than the other samples. 

The quantity of the crude fat presented in the biscuits varies from 25.43 to 44.04%. The lowest 

one is in the control sample and the highest one is in sample 6. Figure 3 also shows that the 

quantity of crude fat increases with the increase of the quantity of walnuts or almond flour used. 

The quantity of the crude fat was higher in the samples in which the walnuts flour was used as a 

substitute of the wheat flour. 

The result obtained from analyzes had shown that the spread ratio was higher in sample 6 

comparing with the others. 

 

Conclusion 
This study was carried out to show the effects of walnut and almond flour on the texture and 

some chemical and physical of biscuits recipes. The data had shown that in sample 6 where the 

quantity of walnut flour added was 75%, the moisture, the ash and the crude fat content were at 

the highest level.  Even at the same level of walnuts or almond substitution, the effect of walnut 

flour was higher than the almond flour. The same result was shown even in the physical 

parameters where sample 6 had the biggest spread ratio.  
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