
      



  



    



  
Abstract  

Title: Effect of Addition Germinated Fenugreek and its Leaves on 
Salty Biscuit and Cake Properties During Storage 
Scientific Authority: Umm Al-Qura University, Faculty of Education for Home 

Economics  

Department: Nutrition and Food Science 

Major: Food Science  

Supervisor's Name: Dr. Rayya Sayed Ali Sayed Mousa  

Researcher's Name: Salha Omar Saleh Saharty  

Subject Plan: Fenugreek is from pulses that contain high nutritional value and the role 

of storage affecting many of these products (meat, dairy, baked).  

The aim of the research: was to conduct different treatments on the fenugreek seeds 

and leaves to remove the bitterness and aroma and then used in the preparation of food 

products in different proportions of the seeds and leaves to the products. Likewise, to 

study the effect of the various treatments of fenugreek and addition of its leaves for the 

nutritional value of food products, as well as to study the effect of the fenugreek seeds 

and leaves on the sensory properties of the foods produced. It contains five sections of 

the research which include (the introduction, theoretical framework & previous studies, 

research methods & procedures, presentation of results & discussion, and most 

importantly, the recommendations) which came in (232) pages. 

Important results: Increased benefit in the fenugreek food products (raw fenugreek, 

germinated fenugreek and fenugreek leaves) and the sensory evaluation of these 

products were with a highest degree of acceptance by 5% especially with treatments of 

germinated fenugreek and fenugreek leaves. 

Recommendations of the researcher: to take advantage of the treatments of fenugreek 

seeds and leaves as fortification for various food products because of its effective role in 

raising the nutritional value and sensory qualities of products, and expansion in the 

cultivation of the fenugreek in Saudi Arabia, particularly in the southern regions where 

the climate in these areas are suitable for cultivation of fenugreek plants.  
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Summary in English  

This study was undertaken to take advantage of the 

compositions of the fenugreek seeds and leaves (in the preparation of 

certain types of food, fortified by fenugreek-treatment and treatment of its 

seeds and leaves) as well as to know the chemical composition of both raw 

fenugreek and treatments of fenugreek seeds and applay each component 

separately. In addition, the study was aimed to determine the effect of the 

addition of treated seeds and leaves with a different Leavs of 0, 5, 10% for 

each fat cake and salted biscuits.  

The following analysis in determining the effect of these 

additions to the various products: The chemical analysis of (moisture, 

protein, fat, carbohydrates, ash and fiber) were assessed, as well as the 

assessment of vitamin and mineral components and ash of rawand 

germinated fenugreek seeds; in addition to anti-nutritional assessment of 

phytic and tannic acids and the effect of its different treatments. 

Likewise, to study the effect of treatment by germination and 

treatment in water or a solution of 0.5% sodium bicarbonate as regards the 

protein digestive value for each of the fenugreek and its different 

treatments and its leaves, as well as its products of cake and slotted 

biscuits. In addition, to evaluate the natural, chemical and sensory 

properties of each from cake and salted biscuits after addition of fenugreek 

seeds, its leaves and its different treatments at the rate of 5 and 10%.  

Through at least one-month storage of cake products and for a 

period of 3 months storage of salted biscuits, the effect of combination of 

fenugreek, leaves and its different treatments were studied as for 

percentage of moisture and acid Value and peroxide Value content. It is 

evident the role of fenugreek in the benefits of these products especially its 

fat content as fat contain a natural anti-oxidation. 



  
The results showed:

 
1- In terms of natural properties of the raw fenugreek seeds and 

germinated seeds, results showed increase of weight in thousands of pieces 

of germinated fenugreek leaves compared to raw fenugreek seeds with 

62.0%, while the weight quality of the germinated fenugreek was low 

compared to the raw fenugreek. 

2 - In terms of chemical analysis of the fenugreek, its treatments 

and its leaves, it noted an existence of slight differences in both fat and ash. 

Also noted was the presence of a slight increase in the proportion of protein 

and fiber in the fenugreek seeds and noted an increase in the proportion of 

vitamin C in each of the fenugreek seeds and leaves from other non-treated 

fenugreek. 

3 - As a result of the treatment stage or germination stage, it was 

observed that the value of protein digestibility increased in the fenugreek 

compared to the raw fenugreek in terms of content of antioxidants and 

nutrients.  

               4 - It was also noted a decrease in the proportion of both phytic 

acid and tannic as a result of the germination of the seed for a period of 5 

days. In addition to the result of the decrease of acid, Value and Peroxid 

Value content in the germination treatment. 

5 - In terms of the addition of fenugreek raw powder and the 

treated leaves to different cakes, it happened that the volume increase in the 

quality of cake, and the rate of increase at the level of addition was greater 

in 5% growth rate than in 10% per addition. 

6 - For the average weight of  pieces of cake when adding 5% of 

the fenugreek and treatments of the leaves, it was higher than the 10% level 

of addition; and for the thickness of pieces of cake, it was also affected by 



  
the addition of the fenugreek and its treatments, and improved the thickness 

of the cake especially in pieces where the level of addition was 10%.  

7 - By the addition of the raw powder, germinated seeds, treated 

leaves, and other treatments there had been an increase in the proportion of 

the protein compared to a decrease in the proportion of carbohydrates and 

an increase in the proportion of fat, ash and fiber as well, especially at the 

level of 10% in 5%. 

8-As for the sensory evaluation of the cake added with 

fenugreek, its treatments and its leaves, it has been observed that the rate 

of acceptance at the level of 5% were higher than that of the acceptance at 

the level of 10%, particularly fenugreek and its leaves having been treated 

in solution of 5% sodium bicarbonate and treated in water or germination 

compared with cake added with non-treated raw fenugreek.   

9 

 

There was a positive effect on the natural attributes when 

adding fenugreek, leaves, and its treatments to the salted biscuits per 5 and 

10%. It was noted that the weight increased in pieces of biscuits with at 

least 5% addition and the level of 10% addition, especially treated 

fenugreek in water. There was also an increase in the average thickness of 

pieces of salted biscuits by the addition of treated and non-treated 

fenugreek and its leaves to the salted biscuits.  

10 - The chemical properties of salted biscuits added with the 

fenugreek, its leaves and its different treatments have also been noted; it 

increase the proportion of protein, fat, fiber and ash of the biscuits at the 

level of addition of 10% of the fenugreek. With the addition of 5% level, 

there was a decrease in the proportion of carbohydrates; while it was noted 

that the protein digestibility coefficient increased by the treatment with 

poaching of the germinated fenugreek and non-treated raw powder. 



  
11 - As for the sensory properties of salted biscuits it has been 

widely satisfactory especially with the addition of fenugreek powder, 

fenugreek leaves and its treatment stage compared to the addition of non-

treated raw fenugreek and the proportion of 5% was better than the 

proportion of 10%.  

                12 - As a result of the storage of cake fat for a period of 30 days 

at room temperature, it was noted that the addition of the raw fenugreek, 

leaves and different treatments may contributed to the conservation of oil 

deterioration during storage compared to the standard sample without the 

addition of the fenugreek. There was no deterioration of the oil (the high 

number of acidity and Peroxides), and fenugreek contains anti-oxidation as 

well as natural antibiotics to control the growth of microbes.  

                  13 

 

It was also noted that standard samples of cake compared 

to the samples of cakes with fenugreek demonstrated signs of decay at the 

end of 30 days of storage with the emergence of fungal culture in addition 

to the presence of an undesirable odor. These effects did not appear in the 

cake with fenugreek since the fenugreek treatment is a factor in keeping a 

good anti-oxidation normal, with the observation that the proportion of 

high-moisture cake is given a greater opportunity for the growth of 

microbes.  

14 - When storing salted biscuits it showed a result of the 

moisture ratio that ranged from 3.58 mg/100 gm to 4.2 mg/100 gm, which 

kept longer than the cake. It also noted that third biscuit (standard sample) 

began a change in the smell of decay, which is an evident of oxidation of 

the fat component, and thus resulted in high acid and peroxide number after 

storage when compared to biscuits added with fenugreek seeds or leaves 

and its different treatments. 



   
Lastly, the researcher recommends the use of fenugreek or its 

leaves after different treatment or boiling of the fenugreek and its leaves as 

fortification to various bakery, dairy or meat products.  
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