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Abstract:

Introduction: Pasta is a traditional grain-based food product that is popular
worldwide. Wheat protein lacks some essential amino acids, which should be
provided from the other sources to meet consumers' needs. Furthermore, most
nutrients, such as essential amino acids, minerals, and vitamins, are removed
from wheat grains during flour processing. In this study, concentrated
myofibrillar proteins of silver carp, Hypophthalmichthys molitrix were used to
increase the product protein and improve the amino acid profile of pasta.
Materials and methods: This study was carried out to examine the effect of
adding concentrated myofibrillar proteins of silver carp on the qualitative and
nutritional characteristics of pasta. Research treatments included a control group
and 5, 10, and 15% concentrated myofibrillar proteins (Ts%, Tio% and Tis%,
respectively). Some parameters such as amino acids, crude protein, fat, ash,
moisture, pH, sensory analysis, as well as the quality characteristics of cooking,
including cooking time, water absorption (%), and puffiness index, were
measured.

Results: The results showed a significant increase (p<0.05) in total amino acid
content in treated samples compared to control. In addition, a significant
elevation in the essential amino acids was observed in the treated samples. In the
pre-cooking parameters, the percentage of protein (24.48%), fat (6.73%), ash
(1.09%), and energy (398.41 kcal) upraised after adding the myofibrillar proteins
to pasta, while the carbohydrate (59.96%), humidity (7.73%) and pH (6.71) were
dropped. After the cooking process, protein, ash content, and pH increased.
Instead, fat, carbohydrate, energy, and moisture content decreased. In the case
of cooking parameters, cooking time (19.00 minutes) decreased by an elevation
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in the myofibrillar protein. In contrast, other quality indices such as cooking
loss (2.47 £ 0.06), water absorption percentage (124.42 + 0.08%), and windiness
index (4.83 £ 0.03) exhibited an increasing trend. The sensory analysis results
showed that in terms of overall acceptability, no significant difference was
observed between the control and Tsew and Tio%, While only Tise was different
from the others.

Discussion: Based on the obtained results, adding concentrated myofibrillar
protein of silver carp increased the protein content of pasta and changed the
profile of amino acids, elevating the content of amino acids, essential and non-
essential amino acids in the pasta product, exhibiting a positive effect of enriched
pasta by adding concentrated myofibrillar protein of silver carp. On the contrary,
the cooking time was reduced, possibly related to the elevated protein content
and the decreased carbohydrates in the formulated products. In addition, the
swelling index showed an increasing trend, displaying the effect of concentrated
myofibrillar protein on the elevated water absorption rate and water retention
capacity during the cooking processes.

Conclusion: Given the results of sensory analysis with chemical characteristics
and quality characteristics of cooking the pasta, it can be concluded that
enrichment with up to 10% concentrated myofibrillar fish proteins makes no
difference compared to the control group, while enhancing the desired
characteristics of the final product.

*Corresponding author: e.zakipoor@guilan.ac.ir
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Table 1 Amino acid content (mg) in control sample of pasta compared to the enriched treatments
by different levels of concentrated myofibrillar protein of silver carp

Amino acids Treatments

Control 5% 10% 15%
Aspartic acid 7.23+0.25° 857+055° 9.12+0.44° 10.63 +0.38?
Glutamic acid 49.11 +2.47%° 56.44 +1.34° 63.03+1.82° 68.21 +0.63?
Serine 6.15+0.219 7.12+0.36° 8.44+0.67° 9.46+0.522
Glycine 474+0.35° 546+034° 576+046® 6.37+0.28
Histidine 1.86 +0.07¢ 2.11+0.07° 252+0.17° 3.37+0.112
Arginine 2.04+0.01° 235+0.07° 292+0.36° 3.82+0.12
Threonine 494+0.129 565+0.26° 6.48+049° 7.24+0.13?
Alanine 14.48 +0.24° 14.89+0.02° 15.15+0.22° 16.37 +0.05?
Proline 12.41+0.379 14.01 £0.07° 15.17 +0.55° 16.48 + 0.092
Tyrosine 1.22+0.17° 1.30+0.05° 1.47+0.18> 210+0.18
Valine 419+0.12° 4.75+0.04> 497+0.14°> 530%0.14%
Methionine 0.83+0.17* 0.85+0.04®° 0.90+0.03*  1.02 +0.05
Cysteine 0.26 +0.05® 0.24+0.04° 0.27+0.02® 0.31+0.01°
Isoleucine 6.25+0.08° 6.68+0.04° 6.74+0.22° 7.41+0.42
Leucine 7.11+059° 856+0.26° 871+0.09° 10.08 +0.58?
Phenylalanine 463+044> 476+0.04> 524+0.36% 557+0.29
Lysine 746+058% 848+0.28° 958+0.49° 10.82 + 0.462
Total amount 135.03 + 152.23 + 166.49 + 184.55 +

0.46¢ 0.23¢ 0.25° 0.142

Essential AA content 38.86+1.03¢ 43.39+0.51°¢ 46.89+1.32° 53.21+0.55°
Non-essential AA d 108.84 + 119.60 + 131.33 +
content 96.17 £3.60 1.95¢ 1.25° 1.05?

Values are means and S.D. of duplicate; Means with the same small letter in a row were not significantly

different at P<0.05 level in different treatment.
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Table 2 Chemical analysis (%) of control sample of pasta compared to the enriched treatments by
different levels of concentrated myofibrillar protein of silver carp

Proximate analysis Treatments
Control 10% 15%

Protein (%) 19.33+053%  21.64+0.28° 22.84+0.90° 24.48 +0.417
Lipid (%) 6.13 +0.322 6.46 + 0.312 6.60 + 0.572 6.74 £ 0.222
Ash (%) 0.92+0.03°  1.01+0.01%® 1.05 + 0.09? 1.09 +0.02?
Moisture (%) 8.92+0.66° 831+046%®  831+0.15% 7.73+£0.17°
Carbohydrate (%) 64.70 £ 0.76  62.58 +0.50°  61.21+1.44°  59.96 +0.41°
Energy (kcal) 391.29 +3.01° 395.03+3.18% 39554 +3.02® 398.41 + 1.63?
pH 6.91 + 0.03? 6.77 +0.02° 6.73+0.01° 6.71+0.01°

Values are means and S.D. of triplicate (n=3); Means with the same small letter in a row were not
significantly different at P<0.05 level in different treatment.

ouls Bli' (s pundomn (pdig y iliio polie b (gilw (f ladiged g Liwly wall diged o ey b @ li ¥ Jgux
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Table 3 Cooking indices of control sample of pasta compared to the enriched treatments by
different levels of concentrated myofibrillar protein of silver carp

Proximate analysis Treatments

Control 5% 10% 15%
Cooking time (min) 20:30 19:30 19:00 19:00
Cooking loss (%) 1.99 + 0.10° 2.18 +0.05° 2.36 £ 0.032 2.47 £ 0.062
Water absorption (%)  112.44 +1.71° 11519+ 1.68° 119.92 +2.49" 124.42 +0.08°
Swelling index (%) 451 +0.14° 4.71 +0.01° 4.78 +0.01° 4.83 +0.03?

Values are means and S.D. of triplicate (n=3); Means with the same small letter in a row were not
significantly different at P<0.05 level in different treatment.
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