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As consumption of pasta is becoming more popular especially among the 

school children, pasta will supply essential nutrition. Moreover, value addition 

of pasta with different non-conventional ingredients would be helpful in 

promoting utilization of these with advantage of having several health benefits. 

Furthermore, the results of this study could provide the industry useful 

information about potential utilization of different non-conventional ingredients 

in food formulations and product development for new functional foods. 
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Introduction

 

 

Pasta is most popular and highly convenient food 

product consumed worldwide. The general term 

pasta refers to unleavened fresh or dried 

wheat/semolina dough simply composed of water, 

flour and sometimes eggs. It is manufactured by 

blending durum semolina and water to form a 

homogeneous mixture followed by kneading and 

finally extruding the mixture into desired shapes 

and subsequently drying (Aktan and Khan, 1992). 

Macaroni, spaghetti and vermicelli are different 

shapes of pasta usually made from durum semolina 

(Triticum durum) which is the best and the most 

suitable raw material for pasta production due to its 

unique colour, flavour and cooking quality  

(Feillet and Dexter, 1998). Generally, common 

wheat (Triticum aestivum) based pasta products 

have a lower texture quality in comparison with 

durum wheat. Pasta utilization has increased due to 

its ease of transportation, handling and cooking 

preparation (Tudorica et al., 2002). Pasta is a good 

source of carbohydrates, 74 to 77% (db) and  
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proteins, 11 to 15% (db), but is deficient in lysine 

and threonin (the first and second limiting amino 

acids) common to most cereal products  

(Abdel-Aal and Hucl, 2002). Pasta is considered 

highly digestible and provides complex 

carbohydrates, proteins and vitamins.  

World Health Organization (WHO) and Food and 

Drug Administration (FDA) consider it a suitable 

vehicle for incorporation of nutrients  

(Chillo et al., 2008). Its nutritional quality can be 

enhanced through addition of non-traditional raw 

materials rich in fibers (Brennan et al., 2004; 

Chillo et al., 2008), vitamins and polyunsaturated 

fatty acids (Iafelice et al., 2008; Verardo et al., 

2009).  

It was observed that incorporation of  

non-conventional ingredients into pasta at higher 

levels does not show better pasta cooking quality 

characteristics, so there is need of addition of 

hydrocolloid (Gull et al., 2016b). Generally, 

hydrocolloids such as carboxy methyl cellulose and 

guar gum aid in gelling, thickening, water retention 

and texture improvement (Gallagher et al., 2004) 

and they can be utilized for the development of 

healthy pasta products. 

 

https://orcid.org/0000-0001-6396-3208
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The effect of non-conventional ingredients on 

functional quality attributes of pasta 

 

Functional properties determine the quality 

characteristics of pasta including cooked weight, 

firmness and cooking loss. High quality pasta has a 

good cooking resistance and firmness and does not 

release an excessive amount of organic matter into the 

cooking water. 

 

Cooking loss 

 

The amount of residue in the cooking water is 

commonly used as an indicator of pasta quality. Low 

amount of residue indicates high quality pasta. For high 

quality pasta, the residue should not exceed 7 to 8% of 

the dry weight of pasta. Krishnan et al. (2010) reported 

maximum cooking loss of 9.20% in 30% banana flour 

supplemented pasta. Studies of Islas-Rubio et al. (2014) 

reported increase in solid loss of pasta with amaranth 

flour blend addition. Results of Sudha et al. (1998) also 

reported cooking loss of 8.6% by blending finger millet 

flour with whole wheat flour up to 50% level. Increase 

in cooking loss with increase of corn flour substitution 

with wheat up to 30% in noodles was also found  

by Ma et al. (2014). Increase in cooking loss of cereal 

bran enriched pasta, wheat and oat brans enriched pasta 

was also found by Kaur et al. (2012) and  

Sudha et al. (2012). Similarly, Foschia et al. (2015) 

reported increase in cooking losses of glucagel, 

psyllium and oat substituted pasta. Increase in cooking 

loss was reported by Gallegos-Infante et al. (2010) in 

common bean flour added semolina pasta. Cooking loss 

of 5 to 8.2% was reported by (Sudha and Leelavathi, 

2012) in dehydrated green pea flour (DGPF) pasta.  

Sadeghi and Bhagya (2008) also reported decrease in 

cooking loss with increase mustard protein isolate 

supplementation. Badwaik et al. (2012) found increase 

in percent solid loss with increase in semolina to peanut 

flour and carrot powder ratio in pasta. However, 

(Thilagavathi et al., 2016) reported decrease in cooking 

loss with incorporation of millet and pulse flour to 

pasta. Increase in solid loss with increase in orange by-

product fiber incorporation to pasta was also reported 

(Crizel et al., 2015). Increase in cooking loss was also 

found by (Gull et al., 2015a) with incorporation of 

carrot pomace and millet flour in durum semolina pasta. 

As reported by (Anna et al., 2014) incorporation of 

dried grape marc powder did not interfere solid loss 

properties of pasta after cooking. 

 

Weight gain  

 

Weight gain or cooked weight of pasta indicates 

gain in weight after cooking and good quality pasta 

should gain weight three times more than its dry 

weight. Islas-Rubio et al. (2014) reported decrease 

in weight gain of pasta samples with amaranth 

flour blend addition. However, Sudha et al. (1998) 

revealed that blending finger millet flour with 

whole wheat flour up to 50% level increased 

cooked weight more than 3.8 times in vermicelli. 

Increase in corn flour substitution up to 30% 

increased cooked weight of fresh noodles (Ma et al., 

2014), while Sudha et al. (2012) found decrease in 

cooked weight of wheat and oat brans enriched pasta. 

Mirhosseini et al. (2015) reported increase in cooking 

yield by increasing durian seed flour or pumpkin 

flour content in the pasta formulation. Results of 

Borneo and Aguirre, (2008) revealed no difference in 

weight gain of dried spinach leaves based and control 

pasta. Sudha and Leelavathi (2012) mentioned 

cooking weight of 5-8.2% in dehydrated green pea 

flour pasta. Sadeghi and Bhagya (2008) reported 

decrease in cooking weight of pasta with increase of 

supplementation level of mustard protein isolate. 

Cooked weight of pasta increased with incorporation 

of millet and pulse flour to pasta (Thilagavathi et al., 

2016). Crizel et al. (2015) reported cooked weight of 

pasta incorporated with orange by-product fiber 

remained unaffected. 

 

Colour  

 

Colour plays a major role in consumer’s perception 

and acceptability of product. Ma et al. (2014) 

reported increase in b* value and decrease in L* 

value with increase of corn flour substitution up to 

30% of fresh noodles. Kaur et al. (2012) found 

increase in brightness value of cereal bran enriched 

pasta. Similarly, Foschia et al. (2015) reported 

colour of raw samples was significantly darker, 

however after cooking all inulin pasta samples 

were brighter than durum wheat based pasta. 

Mirhosseini et al. (2015) reported increase in 

redness a* and decrease in lightness L* and 

yellowness b* values by increasing durian seed 

flour or pumpkin flour content in the pasta 

formulation. 

 

The effect of non-traditional ingredients on 

antioxidant activity and total phenolic content of 

pasta 

 

Recently, antioxidants have emerged as 

biomolecules of ultimate interest for human health. 

These are gaining importance due to their main 

role as lipid stabilizers and suppressors of 

excessive oxidation. Polyphenols are diverse class 

of compounds occurring naturally in a wide range 
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of food plants and these play no role in nutrition 

(non-nutritious), but have several properties such 

as anti-cancer , anti-inflammatory etc. Further 

increase in intake of natural antioxidant rich foods 

are known to reduce the incidence of degenerative 

diseases such as cardiovascular diseases and cancer  

(Perez-Jimenez et al., 2008). 

Loncaric et al. (2014) and Yadav and Gupta (2015) 

reported significantly higher levels of total phenolic 

content and antioxidant activity in apple peel powder 

incorporated pasta compared to control pasta.  

Raw pasta with 15% apple pomace powder showed 

the highest total phenolic content (TPC) and 

antioxidant activity (AOA) 1.4g GAE/kg and 0.8mg 

GAE/100g. Similarly, grape marc incorporated pasta 

showed higher total phenolic content and antioxidant 

activity compared to control pasta (Marinelli et al., 

2015). Prabhasankar et al. (2009) also reported 

increase in total phenolic content and antioxidant 

activity of edible wakame (Undaria pinnatifida) 

seaweed incorporated pasta from 0.10 to 0.94 mg 

(GAE)/g and 0.16 to 2.14 mg respectively. Similar 

studies of  Khan et al. (2013) revealed that 

incorporation of red sorghum flour and white 

sorghum flour at 20, 30 and 40% level to durum 

wheat semolina showed an increase in total phenolic 

content and antioxidant capacity at all incorporation 

levels compared to the control pasta. With addition of 

common bean flour, total phenolic content and 

antioxidant capacity were higher than control pasta 

made from durum wheat Gallegos-Infante et al. 

(2012). The effect of spirulina biomass substituted at 

5, 10 and 20% level to soft wheat flour was studied 

by De Marco et al. (2014). Results revealed that 

spirulina incorporated pasta presented high phenolic 

content and antioxidant activity compared to control 

pasta. Increase in polyphenol content and antioxidant 

activity was reported by Ajila et al. (2010); Anna et 

al. (2014); Crizel et al. (2015) in mango peel 

incorporated macaroni, grape marc incorporated 

pasta and orange by-product fiber incorporated pasta.  

Nithya et al. (2013) also reported increase in 

antioxidant activity and total phenolic content of rice 

bran enriched pasta samples. Results of Gull et al. 

(2016b) also reported increase in phenolic content 

and antioxidant activity in millet based developed 

pasta than in control pasta made only from semolina  

 

The effect of non-conventional ingredients on 

nutritional composition of pasta 

 

Nutrients such as carbohydrates, proteins, fats and 

minerals are important in the diet of mankind and 

they are required for growth, survival and health 

maintenance. Each nutrient is important for particular 

function in the body constant absence of any nutrient 

from the diet has a negative impact on health. 

Proteins in our body carry out many functions such as 

normal growth and development. Fat is an essential 

nutrient required in small amounts. It helps in 

forming and maintaining cell membranes insulate and 

cushion vital organs. These fats are a concentrated 

source of energy and minerals are vital for normal 

functioning of body. 

Rathi et al. (2004) found increase in protein, fat, ash 

and dietary fiber content in pearl millet-based pasta. 

Reports of Shukla et al. (2014) showed that 50% 

finger millet incorporated pasta contained highest 

amount of crude fat 1.15%, total ash 1.40%, crude 

fiber 1.28%, carbohydrate 78.54%, insoluble dietary 

fiber 5.45%, soluble dietary fiber 3.71%, iron 5.58% 

and calcium 88.39% respectively. Similarly, Kulkarni 

et al. (2012) reported high protein, fiber and minerals 

such as calcium, iron and phosphorous content for 

noodles developed from malted ragi flour compared 

to control sample made from semolina only.  

Ajila et al. (2010) and Crizel et al. (2015) also 

reported increase in total dietary fiber content from 

8.6 to 17.8% and 99% in mango peel powder 

incorporated macaroni and orange by-product fiber 

incorporated pasta respectively. Fares et al. (2012) 

reported increase in dietary fiber of pasta samples 

enriched with chickpea. Increase in protein, fat, ash 

and mineral content of noodles supplemented with 

oat flour was reported by Aydin and Gocmen (2011). 

Increase in calcium, iron, zinc and dietary fiber 

content with incorporation of millet and carrot 

pomace to durum wheat based pasta was observed by 

(Gull et al., 2016). The results of Madhumitha and 

Prabhasankar (2011) showed improvement in protein 

content for black gram substituted durum pasta. Wani 

et al. (2011) also reported increase in protein, fiber 

and ash content of noodles substituted with 

cauliflower leaf powder at 0, 10, 15 and 20 % level 

than control noodles. 

 

The effect of hydrocolloids on different quality 

attributes of pasta 

 

Hydrocolloids are high molecular weight polymers 

generally used in food products as thickeners, 

stabilizer, gelling agents and emulsifiers. They also 

improve the texture of products, increase water 

retention, regulate rheological properties, maintain 

overall quality of product during storage and 

participate in chemical transformations (Dickinson, 

2003; Juszczak et al., 2004; Takahiro et al., 2005). 

These can also be used to mimic the viscoelastic 

properties of gluten thus improving the structure mouth 

feel, acceptability and shelf life (Chillo et al., 2007). 
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The United States Food and Drug Administration 

either consider these compounds as food additives or 

generally recognized as safe (GRAS) substances.  

Basic ingredient in most foods is wheat. 

Hydrocolloids improve granular structure and 

pasting behavior of starch during cooking or 

baking of products. When pasta products are made 

from non-conventional sources, the quality of pasta 

differs substantially from the pasta manufactured 

from semolina. In this case, the addition of 

functional ingredients such as hydrocolloids is 

necessary. Besides, having neutral taste and aroma 

also allows their free use in food products. 

Hydrocolloids are also good source of soluble 

dietary fiber, thus reduce the concentration of 

cholesterol and improve gastrointestinal functions 

and glucose tolerance (Sozer, 2009). 

Results of Yadav et al. (2014) reported that with 

incorporation of carboxy methyl cellulose, 

improvement in firmness and significant (p≤0.05) 

reduction in gruel loss and stickiness were 

observed in non-wheat based pasta containing pearl 

millet, barley flour and whey protein concentrate. 

Similarly, onion substituted pasta enriched with 

hydrocolloids such as xanthan gum, HPMC 

(hydroxy propyl methyl cellulose), guar gum, gum 

arabica and fructo-oligosaccharide showed all 

quality characteristics comparable to control pasta 

made from semolina (Rajeswari et al., 2013). 

Madhumitha and Prabhasankar (2011) found 

improvement in firmness addition of additives such 

as gluten and hydroxyl propyl methylcellulose 

(HPMC) to black gram dhal flour incorporated 

durum pasta. Decrease in cooking loss, increased 

cooked weight and firmness of pasta with addition 

of hydroxyl propyl methylcellulose was noticed by 

Purnima et al. (2012). Results of Singh et al. (2004) 

showed that the responses such as solids loss and 

hardness were most affected by changes in gum 

levels and to a lesser extent by sweet potato flour 

and water levels. Sudha and Leelavathi (2012) also 

revealed that the addition of additives helped in 

formation of rupture free structure with a continuous 

network. Overall, it was observed that additives 

improved the quality of pasta. Ansari et al. (2013) 

also noticed that when additive such as xanthan gum 

was incorporated to spaghetti dough, the quality 

factor and cooked weight were improved 

significantly and cooking loss reduced noticeably. 

The results of Padalino et al. (2013) also revealed 

that addition of hydrocolloids such as carboxy 

methylcellulose, gellan gum at 2% level improved 

cooking quality and texture properties 

(adhesiveness, cooking loss, hardness) of spaghetti. 

Increase in cooking yield of noodles with addition 

of guar gum and carboxy methyl cellulose at 1%, 

0.5 and 1.0% was observed by Jrnsuwan and 

Thongngam (2012). 

 

Conclusion 
 

From the present review it can be concluded that 

addition of non-conventional ingredients to durum 

wheat semolina showed negative effects on various 

pasta quality attributes such as cooking loss, cooked 

weight and firmness on the other hand, they showed 

increase in antioxidant activity, phenolic content and 

nutritional profile. However, pasta with better 

cooking quality attributes can be prepared with 

addition of hydrocolloids. Thus, it can be concluded 

that nutritionally rich pasta products, with desirable 

quality, can be prepared from non-conventional 

ingredients including. hydrocolloid.  

 

Acknowledgement 

 

The author thanks to Almighty Allah. 

 

References 

 
Abdalla, A. A., El-Tinay, A. H., Mohamed, B. E., Abdalla, 

A. H. (1998): Proximate composition starch, phytate 

and mineral contents of 10 pearl millet genotypes. J. 

Food Chem. 63(2), 243–246.  

https://doi.org/ 10.1016/S0308-8146(97)00228-8 

Ajila, C. M., Aalami, M., Leelavathi, K., Prasada Rao, U. J. 

S. (2010): Mango peel powder: A potential source of 

antioxidant and dietary fiber in macaroni preparations. 

Innov. Food Sci. Emerg. Tech. 11, 219–224. 
https://doi.org/10.1016/j.ifset.2009.10.004 

Aktan, B., Khan, K. (1992): Effect of high-temperature 

drying of pasta on quality parameters and on 

solubility, gel electrophoresis, and reversed-phase high 

performance liquid chromatography of protein 

components. J. Food Chem. 69, 288–29. 

Anna, V. S., Christiano, F. D. P., Marczak, L. D. F., 

Tessaro, I. C., Thys, R. C. S. (2014): The effect of the 

incorporation of grape marc powder in fettuccini pasta 

properties. LWT Food Sci. Technol. 58, 497–501 

https://doi.org/10.1016/j.lwt.2014.04.008 

Ansari, A., Ashtari, A.K., Gerami, A. (2013): Effects of 

defatted soy flour, xanthan gum, and processing 

temperatures on quality criteria of spaghetti. J. Agric. 

Sci. Technol. 15(2), 265–278. 

Aydin, E., Gocmen, D. (2011): Cooking quality and 

sensorial properties of noodle supplemented with oat 

flour. Food Sci. Biotechnol. 20(2), 507–511. 

https://doi.org 10.1007/s10068-011-0070-1. 

Badwaik, L. S., Prasad, K., Seth, D. (2014): Optimization of 

ingredient levels for the development of peanut based 

fiber rich pasta. J. Food Sci. Technol. 51(10), 2713–



Amir Gull et al., / Effect of addition of non-conventional … / Croat. J. Food Sci. Technol. / (2018) 10 (1) 

2719.https://doi.org/10.1007/s13197-012-

0779-8. 

Borneo, R., Aguirre, A. (2008): Chemical composition, 

cooking quality and consumer acceptance of pasta 

made with dried amaranth leaves flour. LWT- Food 

Sci. Technol. 41, 1748–1751.  

https://doi.org/10.1016/j.lwt.2008.02.011. 

Brennan, C. S., Tudorica, C. M. (2007): Fresh pasta quality 

as affected by enrichment of non-starch 

polysaccharides. J. Food Sci. 72(9), 5669–5665. 

https://doi.org/10.1111/j.1750-3841.2007.00541.x. 

Brennan, C. S., Kuri, V., Tudorica, C. M. (2004): Inulin-

enriched pasta: effects on textural properties and 

starch degradation. Food Chem. (2), 189–193. 

https://doi.org/10.1016/j.foodchem.2003.08.034. 

Chillo, S., Laverse, J., Falcone, P. M., Del Nobile, M. A. 

(2007): Effect of carboxy methylcellulose and 

pregelatinized corn starch on the quality of amaranthus 

spaghetti. J. Food Eng. 83,492–500. 

https://doi.org/10.1016/j.jfoodeng.2007.03.037. 

Chillo, S., Laverse, J., Falcone, P. M., Del, Nobile, M. A. 

(2008): Quality of spaghetti in base amaranthus whole 

meal flour added with quinoa, broad bean and chick 

pea. J. Food Eng. 84, 101–107. 

https://doi.org/10.1016/j.jfoodeng.2007.04.022. 

Crizel, T. D. M., Rios, A.D.O., Thys, R.C.S., Flôres, S.H. 

(2015): Effect of orange by-product fiber 

incorporation on the functional and technological 

properties of pasta. J. Food Sci. 35(3), 546–551. 

http://dx.doi.org/10.1590/1678-457X.6719. 

De Marco, E. R., Steffolani, M. E., Martínez, C. S., León, 

A.E. (2014): Effects of spirulina biomass on the 

technological and nutritional quality of bread wheat 

pasta. LWT-Food Sci. Technol. 58(1), 102–108. 

https://doi.org/10.1016/j.lwt.2014.02.054. 

Dickinson, E. (2003): Hydrocolloids at interfaces and the 

influence on the properties of dispersed systems. Food 

Hydrocoll. 17, 25–39. https://doi.org/10.1016/S0268-

005X(01)00120-5. 

Fares, C., Menga, V. (2012): Effects of toasting on the 

carbohydrate profile and antioxidant properties of 

chickpea (Cicer arietinum L.) flour added to durum 

wheat pasta. Food Chem. 131, 1140–1148. 

https://doi.org/10.1016/j.foodchem.2011.09.080. 

Feillet, P., Dexter, J. E. (1998): Semolina requirements of 

durum wheat for semolina milling and pasta 

production. In J.E. Kruger, R.B. Matsuo and J.W. 

Dick (Ed.), Pasta and Noodle Technology American 

Association of Cereal Chemists, St. Paul MN, pp, 95–

131. 

Foschia, M., Peressini, D., Sensidoni, A., Brennan, M.A., 

Brennan, C. S. (2015): How combinations of dietary 

fibers can affect the physicochemical characteristics of 

pasta. LWT- Food Sci. Technol. 61, 41–46. 

https://doi.org/10.1016/j.lwt.2014.11.010. 

Gallegos-Infante, J.A., García Rivas, M., Chang, S., 

Manthey, F., Yao, R.F., Reynoso-Camacho, R., 

Elizabeth, N., Guzmán, R., Francisco, R., Laredo, G. 

(2012): Effect of the addition of common bean flour 

on the cooking quality and antioxidant characteristics 

of spaghetti. J. Microbiol. Biotechnol. Food Sci. 

2,730–744. 

Gallegos-Infante, J. A., Rocha-Guzman, N. E., Gonzalez-

Laredo, R. F., Ochoa-Martínez, L. A., Corzo, N., 

Bello-Perez, L. A., Medina-Torres, L., Peralta-

Alvarez, L. E. 2010. Quality of spaghetti pasta 

containing Mexican common bean flour (Phaseolus 

vulgaris, L.): Food Chem. 119, 1544–1549. 

https://doi.org/10.1016/j.foodchem.2009.09.040. 

Gull, A., Prasad, K., Kumar, P. (2015a): Effect of millet 

flours and carrot pomace on cooking qualities color 

and texture of developed pasta. LWT-Food Sci. 

Technol. 63, 470–474. 

https://doi.org/10.1016/j.lwt.2015.03.008. 

Gull, A., Prasad, K., Kumar, P. (2015b): Nutritional, 

antioxidant, microstructural and pasting properties of 

functional pasta. J. Saudi Soc. Agric. Sci. 

doi:org/10.1016/j.jssas.2016.03.002. 

Iafelice, G., Caboni, M. F., Cubadda, R., Di, C. T., 

Trivisonno, M. C., Marconi, E. (2008): Development 

of functional spaghetti enriched with long-chain 

omega-3 fatty acids. J. Cereal. Chem. 85, 146–151. 

https://doi.org/10.1094/CCHEM-85-2-0146. 

Islas-Rubio, A. R., De la Barca, A. M. C., Cabrera-Chávez, 

F., Cota-Gastélum, A. G.,  Beta, T. (2014): Effect of 

semolina replacement with a raw: popped amaranth 

flour blend on cooking quality and texture of pasta. 

LWT-Food Sci. Technol. 57(1), 217–222. 

https://doi.org/10.1016/j.lwt.2014.01.014. 

Jrnsuwan, S., Thongngam, M. (2012): Effects of 

hydrocolloids on microstructure and textural 

characteristics of instant noodles. As. J. Food Ag-Ind. 

5(06), 485–492. 

Juszczak, L., Witczak, M., Fortuna, T., &Babachowicz, A. 

(2004). Effect of some hydrocolloids on the 

rheological properties of rye starch. Int. J. Food. Sci. 

Technol. 10(2), 125–131. 

https://doi.org/10.1177/1082013204043764. 

Kaur, G., Sharma, S., Nagi, H.P. S., Dar, B.N. (2012). 

Functional properties of pasta enriched with variable 

cereal brans. J.Food Sci. Technol. 49(4), 467–474. 

http://doi.org/10.1007/s13197-011-0294-3. 

Khan, I., Yousif, A., Johnson, S., Gamlath, S. (2013): Effect 

of sorghum flour addition on resistant starch content, 

phenolic profile and antioxidant capacity of durum 

wheat pasta. Food Res. Int. 54,578–586. 

https://doi.org/10.1016/j.foodres.2013.07.059. 

Kulkarni S.S., Desai A.D., Ranveer, R.C., Sahoo A. K. 

(2012): Development of nutrient rich noodles by 

supplementation with malted ragi flour. Int. Food Res. 

J. 19(1), 309–313. 

Loncaric, A., Kosovic, I., Jukic, M., Ugarcic, Z., Pilizota,V. 

(2014): Effect of apple by-product as a supplement on 

antioxidant activity and quality parameters of pasta. 

Croatian J. Food Sci. Technol. 6(2), 97–103. 

http://doi.org/I10.17508/CJFST.2014.6.2.05. 

Ma, D. Y., Zhang, J., Lou, X. Y., Wang, X. N., Wang, C. Y. 

Guo, T. C. (2014): Color, cooking properties and 

texture of yellow alkaline noodles enriched with millet 

and corn flour. Int. Food Res. J. 21(3), 1187-1192. 



Amir Gull et al., / Effect of addition of non-conventional … / Croat. J. Food Sci. Technol. / (2018) 10 (1) 

Madhumitha, S., Prabhasankar, P. (2011): Influence of 

additives on functional and nutritional quality 

characteristics of black gram flour incorporated pasta. 

J. Texture Stud. 42,441–450. 

http://doi.org/10.1111/j.1745-4603.2011.00305.x. 

Marinelli, V., Padalino, L., Nardiello, D., Del Nobile, M. A., 

Conte, A. (2015): New approach to enrich pasta with 

polyphenols from grape marc. J. Chem.  

doi. /10.1155/2015/734578. 

Mirhosseini, H., Abdul-Rashid, N. F., Amid, B. T., Cheong, 

K. W., Kazemi, M., Zulkurnain, M. (2015): Effect of 

partial replacement of corn flour with durian seed flour 

and pumpkin flour on cooking yield, texture 

properties, and sensory attributes of gluten free pasta. 

LWT-Food Sci. Technol. 63(1), 184-190. 

https://doi.org/10.1016/j.lwt.2015.03.078. 

Nithya, D. J, Bosco, K. A., Jagan Mohan, R., 

Alagusundaram, K. (2013): Antioxidant activity of 

rice bran pasta. J. Microbiol. Biotechnol. Food Sci. 

2(6), 2423–2425. 

Padalino, L., Mastromatteo, M., De Vita, P., Ficco, D. B. 

M., Del Nobile, M.A. (2013). Effects of hydrocolloids 

on chemical properties and cooking quality of gluten-

free spaghetti. Int. J. Food Sci. Technol. 48,972–983. 

https://doi.org/10.1111/ijfs.12049. 

Perez-Jimenez, J., Arranz, S., Tabernero, M., Diaz-Rubio, 

M.E., Serrano, J., Goni, I. (2008): Updated 

methodology to determine antioxidant capacity in 

plant foods, oils and beverages: Extraction, 

measurement and expression of results. Food Res. Int. 

41,274–285. 

https://doi.org/10.1016/j.foodres.2007.12.004. 

Prabhasankar, P., Ganesan, P., Bhaskar, N., Hirose, A., 

Nimishmol, S., Lalitha, R.G., Hosokawa, M., 

Miyashita, K. (2009): Edible Japanese seaweed, 

wakame (Undaria pinnatifida) as an ingredient in 

pasta: Chemical, functional and structural evaluation. 

Food Chem. 115,501–503. 

https://doi.org/10.1016/j.foodchem.2008.12.047. 

Purnima, C., Ramasarma, P. R., Prabhasankar. P. (2012): 

Studies on effect of additives on protein profile, 

microstructure and quality characteristics of pasta. J. 

Food Sci. Technol. 49(1), 50–57. 

https://doi.org/10.1007/s13197-011-0258-7. 

Rajeswari, G., Susanna, S., Prabhasankar, P., Venkateswara 

Rao, G. (2013): Influence of onion powder and its 

hydrocolloid blends on pasta dough, pasting, 

microstructure, cooking and sensory characteristics. 

Food Biosci. 4, 13–20. 

https://doi.org/10.1016/j.fbio.2013.07.004 

Rathi, A., Kawatra, A., Sehgal, S. (2004): Influence of 

depigmentation of pearl millet (Pennisetum glaucum 

L.) on sensory attributes, nutrient composition, in-vitro 

protein and starch digestibility of pasta. Food Chem. 

85,275–280. 

https://doi.org/10.1016/j.foodchem.2003.06.021. 

Sadeghi, M.A., Bhagya, S. (2008): Quality characterization 

of pasta enriched with mustard protein isolate. J. Food 

Sci. 73(5), 229–237. 

Shukla, K., Srivastava, S. (2014): Evaluation of finger millet 

incorporated noodles for nutritive value and glycemic 

index. J. Food Sci. 51(3), 527–534. 

https://doi.org/10.1111/j.1750-3841.2008.00742.x. 

Singh, S, Raina, C. S, Bawa, A. S, Saxena, D. C. (2004): 

Sweet potato based pasta product: optimization of 

ingredient levels using RSM. Int. J. Food Sci. Technol. 

39(2), 191–200. https://doi.org/10.1046/j.0950-

5423.2003.00764.x. 

Sozer, N. (2009). Rheological properties of rice pasta dough 

supplemented with proteins and gums. Food 

Hydrocoll. 23,849–855. 

https://doi.org/10.1016/j.foodhyd.2008.03.016. 

Sudha, M. L., Vetrimani, R., Rahim, A. (1998). Quality of 

vermicelli from finger millet and its blend with 

different wheat fractions. Food Res. Int. 31(2), 99–

104. https://doi.org/10.1016/S0963-9969(98)00066-0. 

Sudha, M. L., Leelavathi, K. (2012): Effect of blends of 

dehydrated green pea flour and amaranth seed flour on 

the rheological, microstructure and pasta making 

quality. J. Food Sci. Technol. 49(6), 713–720. 

https://doi.org/10.1007/s13197-010-0213-z. 

Funami,T.,Kataoka,Y.,Omoto,T.,Goto,Y.,Asai,L.,Nishinari,

K. (2005): Effect of non-ionic polysaccharides on the 

gelatinization and retrogradation behavior of wheat 

starch. Food Hydrocoll. 19,1–13. 

https://doi.org/10.1016/j.foodhyd.2004.04.024. 

Thilagavathi, T., Kanchana, S., Banumathi, P., Ilamaran. M. 

(2016): Standardization of extruded products using 

modified millet flour and pulse flour. International Int. 

J. Food Nutr. Sci. 4(1), 73–79. 

Tudorica, C. M., Kuri, V., Brennan, C. S. (2002): 

Nutritional and physicochemical characteristics of 

dietary fiber enriched pasta. J. Agric. Food Chem. 50, 

347–356. https://doi.org/10.1021/jf0106953. 

Verardo, V., Ferioli, F., Riciputi, Y., Iafelice, G., Marconi, 

E., Caboni, M.F. (2009): Evaluation of lipid oxidation 

in spaghetti pasta enriched with long chain n-3 

polyunsaturated fatty acids under different storage 

conditions. J. Food Chem. 114,472–477. 

https://doi.org/10.1016/j.foodchem.2008.09.074. 

Wani, T. A., Sood, M., Kaul, R. K. (2011): Nutritional and 

sensory properties of roasted wheat noodles 

supplemented with cauliflower leaf powder. Ann. 

Food Sci. Technol. 12(2), 102–107. 

Yadav, S., Gupta, R.K. (2015): Formulation of noodles 

using apple pomace and evaluation of its 

phytochemicals and antioxidant activity.  J. 

Pharmacogn. Phytochem. 4(1), 99–106. 

 


