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Introduction 

Soybean is an excellent source of protein for human and it also contains 

significant amounts of vitamins (A, B, C and D) and minerals (Ca, P). Due to 

its high level of unsaturated fatty acids, particularly linoleic acid (which 
accounts for 50% of the total fat percentage), soybean consumption has been 

associated to a number of positive health effects [1].  

The presence of dietary fiber in defatted soy flour promotes digestive health, 
helps in maintaining healthy blood sugar levels, and aids in weight 

management [2]. Moreover, defatted soy flour has been linked with potential 

health benefits i.e, reducing the risk of chronic diseases [3]. 

Pasta, a staple cuisine globally, is consumed by all ages, but is high in calories 

and low in micronutrients like vitamins and dietary minerals, also bioactive 
substances [4]. This study focusses on the impact of defatted soy flour 

supplementation on the chemical composition, texture, mineral content, and 

sensory attributes of pasta and how varying levels of soy flour incorporation 
affect the nutritional quality and overall acceptability of pasta, with a focus on 

creating a more nutritious product suitable for addressing malnutrition and 

food insecurity. 

 
Fig.1: Materials and Methods 

Table 1: Treatment plan for pasta supplemented with defatted soy flour. 

 

 

Treatment 

 

Durum wheat (%) 

 

Defatted Soy flour (%) 

 

To 

 

100% 

 

- 

 

T1 

 

90% 

 

10% 

 

T2 

 

80% 

 

20% 

 

T3 

 

70% 

 

30% 

 
T4 

 
60% 

 
40% 

Physicochemical Analysis of Pasta 

Moisture contents 

Five-gram samples of supplemented pasta were weighed individually, dried, 

and put in a hot air oven at 105°C for 24 hours, then cooled and weighed 

again (AOAC, 2006). 
Ash Contents 

Pasta samples (1 gram each) were weighed in a pre-weighed porcelain 

crucible, set on the hob and then burned overnight in a muffle furnace at 
600°C. The crucible is withdrawn and cooled in desiccators before being 

reweighed (AACC, 2000). 

Crude fat 
A moisture-free sample was collected in a thimble, and then 50mL of n-

hexane was added to the flask. The fat was extracted for 2-3 hours, and then 

weighed after 6-7 syphons. The thimble then placed in an oven at 1005°C for 
1 hour (AOAC, 2006). 

Crude Protein content 

Pasta samples were digested with a digestion solution and concentrated 
H2SO4, then placed in a flask filled with distilled water. Distilled with 40% 

NaOH solution, ammonia was recovered in 4% boric acid and titrated against 

0.IN hydrochloric acid. A blank tube was also run in the same manner 
(AOAС, 2006). 

Crude fiber contents 

A sample of supplemented pasta was digested for 30 minutes, and then added 
to an extraction device. The sample was then rinsed with distilled water and 

sodium hydroxide solution. The sample was dried overnight at 110°C, and 
then cooled in a desiccator before weighing. The ashing of pasta sample was 

done at 550°C in a muffle furnace for 2 hours, cooled in a desiccator, and 

weighed again (AOAC, 2006). 
Texture analysis 

The texture of the produced pasta tested using a texture analyzer, as reported 

by [6]. The texture expert application was version 4.1.2, and the texture 
analyzer included a 5 kg load cell. A 3-point bend ring was used to do a bend 

test for better results when determining texture. 

Mineral Analysis 
Supplemented pastas were tested for calcium, phosphorus, iron, zinc by the 

procedure outlined in (AOAC, 2006). A 25g sample of supplemented pasta 

was soaked in concentrated HCI and heated until white. The sample was 
filtered and adjusted to 25ml with distilled water. The mineral content of Zn, 

Soybean flour, an essential source of protein and vitamins, can be utilized to create high-protein, low-fat diet foods like pasta. Defatted 

soy flour (DSF), obtained by removing soybean fat, is rich in protein and can improve the nutritional and sensory attributes of pasta. 

The low oil content, beneficial LDL value, and extended shelf life of DSF make it beneficial for human consumption. A study aimed to 

develop affordable defatted pasta to combat protein malnutrition and promote soybean as a functional food. Five pasta treatments were 

prepared, with the most favorable formulation being T4 (60% wheat flour and 40% defatted soy flour) providing high levels of 

minerals, antioxidants, and phytochemicals. The study demonstrated the potential of defatted soy flour to improve the nutritional 

content and sensory appeal of pasta, addressing protein malnutrition concerns and promoting soybean utilization in the food industry. 
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Fe, and Ca was assessed using an atomic absorption spectrophotometer, while 

the K was determined using a Flame Photometer and Spectrophotometer. 

Phytochemical Screening analysis 

The total phenolic content and total flavonoids content of supplemented pasta 

was calculated using the FolinCiocalteu [7]. 

Determination of total phenolic content: 
The TPC of supplemented pasta was determined by comparing absorbance to 

the control. The pasta samples were shaken, treated with HCl, refluxed, and 

filtered before being examined in triplicate. 
Determination of total flavonoid content 

The TFC of supplemented pasta extract determined using a colorimetric 

aluminum chloride test, using quercetin as the standard. The extract was 
mixed with distilled water, sodium hydroxide, and aluminum chloride and 

measured using a UV-VIS Spectrophotometer. 

Antioxidant analysis 

DPPH Scavenging Activity 

The study analyzed the DPPH scavenging activity by preparing a solution, 
storing it in a dark place, and comparing it to a standard solution of BHT and 

ascorbic acid by checking the absorbance at 517 nm with spectrophotometer 

[8]. 
FRAP Assay 

The potassium ferricyanide-ferric chloride technique was used to test the 

ferric reducing capability of a sample. The process involved converting 
ferricyanide to ferrocyanide, adding trichloroacetic acid, and centrifuging. 

The absorbance was measured at 700nm, and the sample concentration was 

plotted against the absorbance, using BHT and quercetin as standard 
compounds. 

Statistical analysis 

[9] developed a sensory examination method for pasta, analyzing data using 
mean and standard deviation, one-way ANOVA, post Hoc method, and SPSS 

13.0 software for statistical analysis. 

Sensory analysis 

[10]'s statistical methodology was used to analyze pasta samples, which were 

tested on a nine-point hedonic scale. 

RESULTS AND DISCUSSION 

Physicochemical Analysis: 

Moisture Analysis 

The results showed that the treatments had a highly  significant (p<0.05) 
effect on the moisture profile of pasta. 

Similarly, [11] found that moisture content decreases with defatted soy flour 

concentration in fortified bread.  
Crude protein analysis 

The results revealed that the treatments had significant (p < 0.05) effect on the 

crude protein of supplemented pasta. 
Similarly, a study by [1] showed the same results that when 20% defatted soy 

flour was added in pasta a significant increase in the crude protein was 

observed.  
Table 2: Mean values for result of defatted soy flour supplementation on 

properties of Pasta. 

 
Treatme

nt 

 
Moisture 

content 

 
Protein 

content 

 
Fat content 

 
Fiber 

content 

 
Ash 

content 

 

To 

 

20.12±0.0

3a 

 

11.89±0.0

4d 

 

17.97±0.01
a 

 

0.17±0.0

3d 

 

0.70±0.20
c 

 
T1 

 
9.76±0.11
b 

 
14.53±0.0

5c 

 
17.87±.02b 

 
0.57±0.0

6c 

 
1.18±0.25
b 

 
T2 

 
8.94±0.02
c 

 
17.91±0.0

4b 

 
17.85±0.00

1c 

 
0.73±0.0

2b 

 
1.21±0.00

1b 

 
T3 

 
7.28±0.02
d 

 
18.12±0.0

5b 

 
17.83±0.01
c 

 
0.84±0.0

6b 

 
1.53±.0.0

2ab 

 
T4 

 
7.12±0.04
e 

 
20.87±1.1

6a 

 
17.81±0.01
c 

 
1.18±0.0

2a 

1.66±0.05
a 

Mineral Analysis 

Calcium content 

The result indicated that defatted soy flour supplementation had a highly 

significant (p<0.05) effect on the calcium content of the supplemented pasta. 
Similarly, [15] confirmed in their study that calcium content increased with 

the defatted soy flour fortified bread. 

Iron content 
The result indicated that defatted soy flour supplementation had a highly 

significant (p < 0.05) effect on the iron content of the supplemented pastas. 

Similarly, [16] found out in their study that iron content was significantly 

increased by addition soy hull in wheat flour. 

Phosphorus analysis 
The result indicated that defatted soy flour supplementation had a highly 

significant (p < 0.05) effect on the phosphorus content of the supplemented 

pasta. 
Zinc content 

The result indicated that defatted soy flour supplementation had a highly 

significant (p < 0.05) impact on the zinc content of the supplemented pastas.  
Similarly, [17] reported that zinc content increase as soybean residue level 

increase. 

Table 3: Mineral analysis of pasta supplemented with defatted soy flour. 

 

Treatment 

 

Calcium 

content 

 

Iron 

content 

 

Phosphorous 

content 

 

Zinc 

content 

 

To 

 

19.94±0.02c 

 

5.63±0.02c 

 

116.37±0.02e 

 

8.08±0.02a 

 

T1 

 

20.47±0.02d 

 

5.06±0.02d 

 

119.04±0.02d 

 

6.45±0.03d 

 
T2 

 
21.57±0.02c 

 
5.72±0.02b 

 
120.73±0.02c 

 
6.67±0.02e 

 
T3 

 
22.80±0.02b 

 
5.85±0.02a 

 
121.03±0.02b 

 
6.65±0.02c 

 
T4 

 
23.45±0.02a 

 
5.88±0.02a 

 
122.87±0.02a 

 
6.81±0.02b 

Phytochemical screening analysis 

Total phenolic content 

The result indicated that defatted soy flour supplementation had a highly 

significant impact on the TPC content of the supplemented pastas. 
Similarly, The TPC content of the cookies fortified with soy flour enhanced 

significantly with the addition of the fortificants in the cookies [18]. 

TFC analysis 

The result indicated that defatted soy flour supplementation had a highly 

significant (p < 0.05) effect on the TFC content of the pasta. 

The same results were obtained when the cookies were fortified with defatted 
soy flour. 

 

Treatme
nt 

 

TPC 

 

TFC 

 

DPPH 

 

FRAP 

Texture 

(hardness
) 

 

To 

 

36.160±1.

9d 

 

158.45±2.

1c 

 

30.12±0.

9d 

 

85.0±4.22a 

 

21.71±1.0

8 b 

 

T1 

 

41.609±1.

5c 

 

157.34±1.

6b 

 

42.38±1.

1c 

 

95.22±4.31c 

 

12.73±0.6

3b 

 

T2 

 

42.620±1.

8b 

 

160.34±1.

8b 

 

45.38±1.

1c 

 

99.25±4.31c 

 

12.39±0.6

1d 

 

T3 

 

46.790±2.
3b 

 

165.20±2.
1a 

 

52.11±0.
6b 

 

150.50±7.5
2b 

 

9.75±0.48
c 

 

T4 

 

59.180±2.
0a 

 

167.68±2.
3a 

 

58.55±1.
2a 

 

207.01±10.
35a 

 

9.28±0.46
a 
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Antioxidant assay 

Free radical scavenging activity (DPPH assay) 

The table illustrated a highly significant relation for the addition of the 

defatted soy flour supplementation in pasta. 

The results are comparable with the [19] worked on the defatted soy flour for 
their phenolic compounds. 

FRAP 

The table for the analysis of variance for the FRAP activity illustrated that 
highly significant relation for the addition of the defatted soy flour 

supplementation in pasta demonstrated in the Table. 

The results of this research work are comparable with the [19] worked on the 
defatted soy flour for their phenolic compounds. 

Texture analysis 

The present finding similar to research conducted by [20] who checked the 
the impact of blend composition and particle size on the quality of pasta made 

with wheat, pearl millet, and semolina flour. 
and observed similar results of texture analysis of pasta. 

Sensory Evaluation 

The analysis showed the significantly different results depicted in the Table. 
[21] also reported the same results. 

Table 5: Mean values for Sensory evaluation of the product 

 

 
Treatme

nt 

 
Texture 

 
Appearan

ce 

 
Color 

 
Taste 

Overall 
Acceptabili

ty 

 

To 

 

7.03±0.01
c 

 

7.14±0.02
d 

 

6.85±0.0
2e 

 

8.03±0.02
a 

 

7.75±0.04a 

 

T1 

 

7.35±0.04
cb 

 

7.36±0.02
b 

 

7.12±0.0
2d 

 

6.65±0.04
c 

 

7.05±0.02c 

 

T2 

 

7.15±0.03
b 

 

7.26±0.03
c 

 

7.36±0.0
2c 

 

7.38±0.03
b 

 

7.55±0.04b 

 

T3 

 

8.24±0.02
ab 

 

8.14±0.02
b 

 

7.68±0.0

1b 

 

7.73±0.02
ab 

 

7.81±0.03a 

 

T4 

 

8.35±0.03
a 

 

8.18±0.03
a 

 

7.75±0.0

1a 

 

7.93±0.02
a 

 

7.92±0.03a 

 

 

Conclusion 

In conclusion, the incorporation of defatted soy flour into pasta formulations 
significantly enhanced both the nutritional and sensory qualities of the 

product. The enriched pasta exhibited higher levels of protein, fiber, and 

essential minerals such as calcium and iron, making it a valuable alternative 
for addressing nutritional deficiencies, particularly in regions affected by food 

insecurity and malnutrition like Pakistan. The sensory evaluation, conducted 

using the 9-point hedonic scale, revealed that the pasta with 40% defatted soy 
flour was the most preferred due to its improved taste, texture, and color. The 

successful development of this pasta formulation indicates its viability as a 

functional food product for both the general population and specific groups 
facing dietary challenges. 
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