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Abstract 

The current study aimed to use green peas in pasta production by replacing the peas after drying and 

grinding them well with wheat flour in specific proportions as follows: Treatment (A) is the control 

sample 100% wheat flour (200 g), Treatment (B) replaced 20% (40 g) peas, Treatment (C) replaced 

40% (80 g) peas, Treatment (D) replaced 60% (120 g) peas. Chemical tests were conducted, which 

included moisture, fat, protein, ash, fiber, and carbohydrates. The results showed that the highest rate 

was recorded in treatment D which contained moisture content of 39.94, ash of 1.17, protein of 9.84, 

crude fat of 3.31, fiber of 4.17, carbohydrates of 63.55. Treatment D also excelled in mineral tests, 

which were the results of calcium (Ca), iron (Fa), and magnesium (Mg) (140.0, 14.30, 396.0) 

respectively. While the results of the sensory evaluation of the samples, which included (color, 

flavor, texture, taste, and general acceptance), recorded the superiority of treatment (B) over other 

addition treatments in sensory qualities. It was noted from the results that the addition ratio is 

inversely proportional between the chemical and mineral tests and the sensory evaluation. The higher 

the addition ratio, the lower the sensory evaluation scores. In general, the general acceptance of all 

treatments was acceptable, and peas can be used in other food products in addition to Increase 

nutritional value. 
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Introduction

 

Pasta is one of the well-known foods around 

the world due to its ease of preparation and 

high ability to store, in addition to its low cost 

and speed of preparation. It is considered one 

of the foods rich in carbohydrates, with a 

percentage of about (70-76%), protein (10-

14%), fat (1.8%) and fiber. (2.9%) and small 

amounts of minerals and vitamins, but the 

interest in fortified foods led to increased 

interest in fortified pasta due to its health and 

marketing. (24.) 

Pasta is made from durum wheat flour or from 

regular wheat flour as its main ingredient. 

Fortified pasta is produced by adding 

nutritional ingredients to improve its 

nutritional value or function. Research efforts 

have been directed towards improving new 

fortified pasta products. Fortified pasta is 

made by replacing part of the wheat flour with 

a combination of plant-based ingredients 

(20),(2) 

. , 

Due to the nutritional properties of legumes 

because they contain a high percentage of 

proteins, fibres, vitamins, minerals, and 

calories, in addition to phytochemicals, this 
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has given them special attention by food 

producers and manufacturers (13.) 

Adding legume flour is a promising strategy 

for improving food quality, especially proteins 

and fortifying low amounts of some amino 

acids such as lysine. On the other hand, 

legumes are characterized by fixing nitrogen 

and improving soil properties, which enhances 

the production of sustainable crops (5.) 

The different properties of legume flours from 

wheat flour may create technological 

challenges due to the different functional 

properties when replacing legume flours 

compared to wheat gluten (26).(6) 

The presence of legumes can be undesirable 

for consumers of pasta made from legume 

flour. Therefore, several processing strategies 

have been applied to overcome these 

limitations (22.) 

Peas (Pisum sativum) contain high 

percentages of starch, which is considered a 

major source of complex carbohydrates. This 

type of starch is characterized by containing a 

high percentage of amylose (24-65%), which 

is characterized by low digestibility (21.) 

Slow-digesting, resistant starches contribute to 

the low glucose content of starch-based food 

products, and are considered a good advantage 

in controlling diabetes and hyperlipidemia. 

This property enables the use of leguminous 

starches in fortified food foods, which leads to 

an increase in their value in the low-fat, high-

fiber food industries, which They help reduce 

the risk of obesity, heart disease, and colon 

cancer (25).(8) 

In addition to the above improvements, 

fortifying pasta products with legumes such as 

peas has a positive effect on human health as 

they are rich in nutrients and some minerals 

and vitamins (11.) 

 

The protein content of peas (225 g/kg) relative 

to dry matter gives it an advantage for use as 

an alternative to animal-derived proteins, 

which helps in enhancing cereal protein used 

as a healthy diet and improving the nutritional 

status of cereal-based diets, and the protein 

groups of legumes make them particularly 

beneficial because cereal proteins lack some 

essential amino acids, especially lysine (4.) 

 

The presence of high amounts of lysine in 

peas and due to its plant composition and 

basic components can increase the protein 

content of cereal-based diets, and the high 

amounts of protein, low glucose and high fiber 

content are other factors that help in the 

biological activities necessary for human 

health (23  .) 

Accordingly, there has been increasing interest 

in processed foods fortified with peas (16.) 

Materials and methods  

How to make pasta 

The method of Shikha et al ,was followed in 

preparing pasta with some simple 

modifications according to the following steps 

and quantities: 

- Basic treatment (control) 

1-  Put 200g of flour in the mixing bowl. 

2-  Add 1g of salt to the flour 

3-  Add one egg to the mixture 

4-  Add water to the dry ingredients and 

mix the ingredients well with a spoon several 

times until the dough is homogeneous 

5-  Leave the dough for half an hour to 

rest 

6-  Put the dough in the pasta machine 

until it reaches the desired consistency 

7-  Then we cut the dough with a knife 

into small squares and formed it into a bow 

shape. After that, it was placed in molds until 

it dried completely.(19) 

How to prepare the treatments: 
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Ground peas were used and added to the pasta 

recipe in the following proportions: 

The first treatment is the basic recipe, 

symbolized by A, consisting of 100% wheat 

flour, 200 g. 

The second treatment, symbolized by B, 

consists of 20% peas (40 g pea flour and 160 g 

wheat flour.) 

The third treatment, symbolized by C, consists 

of 40% peas (80 g peas and 120 g wheat) 

The fourth treatment, symbolized by D, 

consists of 60% (120 g peas with 80 g wheat) 

Knead each treatment separately and add 

warm water according to the dough’s need and 

leave for half an hour, then shape it with the 

machine. 

Chemical tests: 

Moisture and ash were estimated according to 

the methods mentioned in (3.) 

Fat  :)%(  

The percentage of fat was estimated using the 

Soxhlet apparatus described in (3.) 

Protein  :)%(  

The percentage of total nitrogen was estimated 

based on AOAC according to the Semi-Micro 

Kjeldahl method and the conversion factor 

(5.7) was used to extract the percentage of 

protein in the dry samples of the mixtures. (3) 

Fiber Estimation: 

The crude fiber in the dry samples was 

estimated according to the method mentioned 

in (3.) 

Carbohydrate percentage: 

Carbohydrates were estimated mathematically 

according to the following equation and 

according to Pearson et al: 

Carbohydrate percentage = 100- (moisture + 

protein + fat + ash + fiber). (17) 

Estimation of mineral elements: 

The following mineral elements (magnesium, 

iron and calcium) were estimated according to 

AACC where X-ray fluorescence technique 

was used to estimate the concentrations of 

chemical elements in dry samples of the 

mixtures (1.) 

Measuring water retention capacity: 

The method of Metal was followed to measure 

the percentage of water absorption when 

boiling pasta and it can be calculated by 

measuring the weight of the dry pasta before 

boiling and after boiling. The difference 

between the two weights represents the weight 

of water absorbed by the pasta.. 

Steps to calculate the water absorption rate 

when boiling pasta: 

 1. Measure the weight of a certain amount of 

dry pasta before boiling accurately and record 

the weight using an accurate scale. 

 .Boil the pasta.2 

3. After boiling, drain the pasta well to get rid 

of excess water. 

 4. Measure the weight of the pasta after 

boiling accurately and record it. 

5 . Calculate the difference between the final 

weight and the original weight of the pasta to 

find out how much water it has absorbed.(14) 

Sensory evaluation: 

The sensory evaluation was conducted by a 

number of food science specialists based on 

qualitative characteristics (general acceptance, 

taste, texture, flavour, colour) and according to 

the method approved by AACC (1). The 

evaluation was conducted by 10 experts in the 

field of nutrition. 

Statistical analysis: 

The SAS program was used to analyses the 

different parameters of the experiment and 

that significant differences between the 

averages were tested with the least significant 

difference (L.S.D) (18.) 

  

Results and discussion:
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Table 1: Chemical tests of research samples 

      properties 

treatments 

Moisture 

% 
Ash  %  

Crude 

Protein  %  

Crude Fat 

% 

Crude 

Fiber  %  
Carbohydrates 

A 61.36 0.37 6.56 1.16 2.02 28.53 

B 45.29 0.89 7.66 2.21 3.15 41.57 

C 41.82 1.04 8.75 2.83 4.17 43.65 

D 39.94 1.17 9.84 3.31 4.16 63.55 

 

A control, B = 20% pea flour, C = 40% pea 

flour, D = 60% pea flour. 

  

highest value of the protein was obtained in 

the treatment (9.84) D, while lowest value of 

protein percentage was in treatment (6.56) A. 

Treatment D recorded highest value in fats, 

which amounted to (3.31), while treatment A 

recorded lowest value, which amounted to 

(1.16) in terms of fat percentage, while the 

fiber percentage recorded highest value in 

treatment D, which amounted to (4.17), and 

lowest value was also obtained by treatment 

A, which recorded (2.02). As for 

carbohydrates, highest value was obtained in 

treatment D (43.65), and lowest value was 

obtained by treatment A in terms of 

carbohydrates  A(28.53.) 

It is noted that when the percentage of pea 

flour increases, the value of ash, crude protein, 

crude fat, fiber, and carbohydrates increases. 

These results were close to what was found by 

the researcher Kohajdová et al., 2013, (27) in 

the manufacture of biscuits, where the 

moisture reached (7.92), the protein 

percentage reached (21.6), the fat percentage 

(1.13), the ash percentage (3.11), and the 

carbohydrate percentage (66.38.) 

While the moisture content decreases when 

pea flour increases, this is due to the protein 

content of pea flour, which is characterized by 

its high ability to absorb large amounts of 

water, which limits the availability of water to 

develop the gluten network when it competes 

with wheat proteins (rheological properties) 

(7), in addition to increasing the fiber content 

of pea flour, and as a result, the moisture 

content decreases when the percentage of pea 

flour increases (10.) 
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Table (2) Samples of mineral elements 

       

elements 

 

Samples 

Mg 

Ppm 

Fe 

ppm 

Ca 

Ppm 

A 108.0 7.20 81.8 

B 262.6 8.30 85.0 

C 364.0 10.90 91.0 

D 396.0 14.30 140.0 

 

Table (2) shows that the mineral elements tests 

for the research samples had highest value for 

calcium in treatment D (140.0) and lowest 

value was obtained by treatment A (81.8). In 

terms of iron, highest value was obtained in 

treatment D (14.30) and lowest value was 

obtained by iron (7.20) A. As for magnesium, 

highest value was obtained by treatment D 

(396.0) and lowest value was obtained by 

treatment A (260.6). These results are 

considered positive due to the human need for 

these main elements compared to pasta made 

from wheat. 

 

  

Table 3: Water holding: 

Treatment 

 

Weight after boiling  

G 

Weight before boiling  

G 

A  gm 65 gm   30 

B gm   42 gm 30 

C gm  45 gm   30 

D gm   45   gm 30 

 

The above table (3) shows an increase in the 

water holding capacity of treatment A and a 

gradual decrease with increasing the addition 

ratio, which reached 45 g in treatment D. The 

study by El-Rab et al (9) concluded that the 

addition treatments of molten meat with sand 

to enhance pasta led to a decrease in the loss 

rate when increasing the addition ratio in the 

treatments. These results are consistent with 

the findings of Nawaz et al. ( 15.) 
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Table 4: Sensory evaluation of research samples: 

 

General 

Acceptance  
Taste Texture Flavour Color treatment 

6.5 6.7 6.3 6.6 7 A 

4.4 4 5.4 4.8 6.1 B 

3.5 3.7 4.6 3.7 5 C 

3.1 2.1 3.5 3.9 5.1 D 

 

Table (4) shows that treatment A received 

highest sensory evaluation in terms of colour, 

flavour and stickiness because it was a basic 

sample of wheat flour. After that came 

treatment B, which also received a high 

evaluation, but it was lower than treatment A. 

The colour percentage was (6.1), flavour (4.8), 

texture (5.4), taste (4) and general 

acceptability (4.4). As for treatment C and D, 

they received lowest sensory evaluation in 

terms of colour, flavour, texture, taste and 

general acceptability because the percentage 

of pea flour was higher, so the taste appeared 

clearly in the processed pasta. 

It was noted through the sensory evaluation 

results that increasing the percentage of pea 

flour gave low results in general acceptance, 

taste, texture, flavour and colour. This was 

also noted in the study of Kohajdová et al, 

2013. (27) It was proven that reducing peas to 

20% achieves much better results in the 

sensory test. 

These results are consistent with (12) whose 

study found that reducing legume flour to 20% 

pea protein flour in the product achieves 

significantly better results in such a sensory 

test. 

Conclusion  :  

According to the results obtained from the 

design industries, slow peas are used to 

improve the quality of the product and 

increase the nutritional value and qualitative 

characteristics with creativity between the 

mixture ratio, the exact replacement of peas 

and flour in a way that maintains the general 

acceptability values of ragala and processed 

pasta. 
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