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ABSTRACT 

The development of high-fiber pasta using composite flour formulations is an important approach for improving 

the nutritional quality of conventional pasta while maintaining acceptable sensory and technological properties. 

Pasta is widely consumed because of its convenience, affordability, versatility, and relatively long shelf life; 

however, traditional pasta is generally produced from refined or semolina-based wheat flour and may provide 

limited dietary fiber. Increasing consumer awareness regarding digestive health, weight management, blood 

glucose regulation, and the prevention of diet-related diseases has created a growing demand for fiber-enriched 

food products. The present study focuses on the development of high-fiber pasta by incorporating different fiber-

rich composite flour ingredients into a conventional flour formulation. Composite flour technology allows the 

nutritional characteristics of pasta to be improved by combining wheat flour with cereal, pseudocereal, legume, 

or other plant-based flour sources. The study proposes the development of pasta formulations with varying 

levels of composite flour and evaluates their effects on nutritional, cooking, physical, and sensory 

characteristics. The research uses an experimental approach in which different formulations are prepared and 

compared with a control pasta sample. Parameters such as cooking time, cooking loss, water absorption, 

texture, appearance, flavor, taste, and overall acceptability are considered. The expected findings indicate that 

moderate incorporation of fiber-rich flour can enhance dietary fiber content while maintaining acceptable 

cooking and sensory properties. However, excessive incorporation may negatively affect dough development, 

texture, color, and consumer acceptability. The study highlights the potential of composite flour formulations for 

developing nutritionally improved pasta products and provides a practical basis for producing functional pasta 

from locally available plant-based ingredients. 

KEYWORDS: High-fiber pasta, composite flour, dietary fiber, wheat flour, functional 

foods, nutritional quality, pasta formulation, sensory evaluation, food product development, 

healthy foods. 

INTRODUCTION 

Pasta is one of the most popular cereal-based foods consumed in many parts of the world 

because of its convenient preparation, desirable sensory characteristics, versatility, 

affordability, and relatively long shelf life. Traditionally, pasta is manufactured primarily 

from durum wheat semolina or refined wheat flour, water, and sometimes eggs or other 

ingredients depending on the product type. Pasta can be prepared in numerous forms and 

served with different sauces, vegetables, meats, legumes, and other food ingredients, making 

it an important component of both household and commercial diets. Although conventional 

pasta provides carbohydrates, protein, and several micronutrients, its nutritional profile can 

be improved by increasing its dietary fiber content. The development of nutritionally 

enhanced pasta is therefore receiving increasing attention within food science and nutrition 

research.Dietary fiber is an important component of a healthy diet because it contributes to 

normal gastrointestinal function and can influence several physiological processes. Adequate 
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fiber intake is associated with improved bowel regularity and may contribute to better control 

of blood glucose and blood lipid levels. Fiber can also increase satiety, which may be useful 

in dietary strategies related to weight management. Despite these benefits, many populations 

consume less dietary fiber than recommended. One reason is the frequent consumption of 

highly refined cereal products in which bran and germ fractions have been removed during 

processing. Consequently, food scientists have increasingly investigated methods of 

incorporating fiber-rich ingredients into commonly consumed foods.Pasta represents an 

attractive food vehicle for fiber enrichment because it is already widely accepted by 

consumers. 

 Instead of requiring consumers to adopt completely unfamiliar foods, nutritional 

improvement of pasta can provide additional nutrients within a familiar product. The use of 

composite flour is one potential strategy for achieving this objective. Composite flour refers 

to a mixture of two or more flours obtained from different cereal, legume, pseudocereal, 

vegetable, fruit, or other plant sources. By combining wheat flour with fiber-rich ingredients, 

researchers can modify the nutritional and functional properties of pasta while attempting to 

maintain acceptable product quality  THAT FOUND .The nutritional characteristics of 

composite flour depend strongly on the ingredients selected. Whole-grain cereals contain 

bran and germ fractions that can contribute dietary fiber, minerals, vitamins, and bioactive 

compounds. Legume flours may provide protein, dietary fiber, resistant starch, minerals, and 

other phytochemicals. Ingredients such as oat flour, barley flour, chickpea flour, lentil flour, 

millet flour, sorghum flour, and other plant-based materials have therefore attracted attention 

for functional food development. The choice of flour depends not only on nutritional 

composition but also on technological properties such as water absorption, dough formation, 

mixing behavior, drying characteristics, and cooking quality. 

The development of high-fiber pasta presents several technological challenges. Wheat-based 

pasta has particular structural characteristics because gluten proteins contribute to dough 

formation and provide a continuous protein network. When wheat flour is partially replaced 

with non-wheat composite flours, the amount and quality of gluten may decrease. This can 

influence dough elasticity, firmness, cooking stability, and the final texture of pasta. Fiber 

itself can also interact with water and other components of the dough. Because dietary fiber 

has considerable water-holding capacity, increasing fiber levels may alter dough hydration 

requirements and cooking behavior.The level of composite flour incorporation is therefore an 

important consideration in pasta formulation. A small or moderate replacement level may 

increase fiber content while preserving acceptable product characteristics. In contrast, a high 

replacement level may produce darker color, rougher surface, reduced elasticity, increased 

cooking loss, or a softer and less desirable texture. Therefore, product development requires 

systematic evaluation of different formulations rather than simply maximizing the amount of 

fiber-rich flour.Consumer acceptability is another important factor in the development of 

functional pasta. A product may have excellent nutritional characteristics but have limited 
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commercial potential if consumers dislike its appearance, taste, aroma, or texture. Sensory 

evaluation is consequently an essential part of high-fiber pasta development. Panelists can 

evaluate characteristics such as color, appearance, aroma, taste, texture, mouthfeel, and 

overall acceptability using a structured hedonic scale. Sensory results can help identify the 

formulation that provides the most appropriate balance between nutritional enhancement and 

consumer preference. 

Incorporating such ingredients into pasta can provide opportunities for food diversification 

and product innovation. It may also contribute to better utilization of agricultural resources 

and the development of affordable functional foods.High-fiber pasta may also have potential 

relevance to modern dietary patterns. Consumers are increasingly interested in foods that 

provide nutritional benefits beyond basic energy and macronutrient supply. Functional food 

development has therefore expanded from specialized nutritional products toward familiar 

everyday foods. Pasta enriched with fiber-rich composite flour can fit within this trend 

because it combines a conventional food format with improved nutritional 

characteristics.Another important aspect of this research is the relationship between fiber 

enrichment and cooking properties. Pasta is generally boiled before consumption, and 

cooking can significantly affect its texture, water absorption, cooking loss, and nutritional 

characteristics. High-fiber formulations may absorb more water because of the water-binding 

properties of fiber. Changes in cooking time and water absorption may influence consumer 

perception of pasta quality. Therefore, cooking characteristics must be considered alongside 

nutritional analysis and sensory evaluation.The development of composite flour pasta also 

provides opportunities to explore sustainable food systems. Plant-based ingredients can be 

sourced from diverse crops, reducing dependence on a single cereal raw material. The use of 

locally available legumes and whole grains can support agricultural diversification and 

potentially increase the value of underutilized crops. However, sustainability considerations 

must be integrated with food safety, nutritional quality, consumer acceptance, and economic 

feasibility. 

In food product development, formulation optimization is essential. Different proportions of 

wheat and composite flour can produce significantly different outcomes. The control 

formulation provides a reference point against which modified formulations can be 

compared. Experimental formulations can then be evaluated for their nutritional, 

physicochemical, cooking, and sensory properties. Such systematic comparison helps 

determine the level of substitution that produces a nutritionally improved pasta without 

unacceptable deterioration in quality.The present study therefore focuses on the development 

of high-fiber pasta using composite flour formulations. The study aims to investigate how the 

incorporation of fiber-rich composite flour affects the characteristics of pasta and to identify a 

formulation that provides improved nutritional value while retaining desirable product 

quality. The research combines food formulation principles, nutritional considerations, 

cooking evaluation, and sensory assessment to provide a comprehensive understanding of 
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high-fiber pasta development.Overall, the development of high-fiber pasta represents a 

promising strategy for improving the nutritional quality of a familiar cereal-based food. 

Through appropriate selection and proportioning of composite flour ingredients, it may be 

possible to increase dietary fiber intake without substantially compromising consumer 

acceptability. The findings of such research can contribute to the development of functional 

pasta products suitable for health-conscious consumers and can provide useful information 

for future research and food industry applications. 

RESEARCH OBJECTIVE 

1. The main objective of this study is to develop high-fiber pasta using different 

composite flour formulations and evaluate their nutritional, cooking, 

physicochemical, and sensory characteristics in order to identify a formulation that 

provides enhanced dietary fiber content with acceptable overall product quality. 

 RESEARCH QUESTION 

1. How does the incorporation of different composite flour formulations affect the 

nutritional, cooking, physicochemical, and sensory characteristics of high-fiber pasta? 

 LITERATURE REVIEW 

Dietary fiber is an important component of a balanced diet and is naturally present in plant-

based foods such as whole grains, legumes, fruits, vegetables, nuts, and seeds. Unlike 

digestible carbohydrates, many fiber components resist digestion in the small intestine and 

reach the large intestine, where they can influence gastrointestinal processes. Dietary fiber 

includes different components with different physiological and technological characteristics. 

Soluble fiber may influence viscosity and nutrient absorption, while insoluble fiber can 

contribute to fecal bulk and intestinal movement. Some fiber components can also be 

fermented by intestinal microorganisms and contribute to the production of beneficial 

metabolites.The importance of dietary fiber has increased as researchers have investigated 

relationships between dietary patterns and chronic disease prevention. Diets containing 

adequate fiber are generally associated with better digestive health and may contribute to 

improved metabolic outcomes. Whole grains and legumes are particularly valuable sources 

because they can provide fiber along with protein, minerals, vitamins, and phytochemicals. 

However, modern diets often contain substantial quantities of refined cereal products. 

Developing commonly consumed foods with increased fiber content can therefore represent 

an effective strategy for improving overall dietary quality.Composite flour technology 

involves the blending of two or more flour sources to achieve a desired nutritional, 

functional, technological, or economic objective. Wheat flour can be combined with flours 

from legumes, cereals, pseudocereals, roots, tubers, or other plant sources. The approach has 
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been extensively considered in the development of nutritionally improved bakery and pasta 

products. 

The major advantage of composite flour is that it allows the strengths of different ingredients 

to be combined. Wheat provides gluten-forming proteins that are important for dough 

structure, while non-wheat ingredients can contribute dietary fiber, protein, minerals, 

antioxidants, and other bioactive components. However, the incorporation of non-wheat flour 

can also modify dough rheology and final product quality. Therefore, successful composite 

flour formulation requires appropriate selection of ingredients and substitution levels.Whole-

grain ingredients are important sources of dietary fiber because they retain the bran, germ, 

and endosperm fractions of the grain. Bran contains substantial quantities of insoluble fiber, 

while the germ contributes nutrients and bioactive compounds. Whole-grain cereals can 

therefore be incorporated into pasta formulations to improve nutritional valueOat, barley, 

wheat bran, whole-wheat flour, millet, and sorghum are examples of cereal-based ingredients 

that may be used in high-fiber food products. In addition to fiber, some of these ingredients 

containAphenolic compounds and minerals. However, whole-grain incorporation may 

influence colorflavor, dough handling, and texture. These effects become particularly 

important as the level of substitution increases.Legumes such as chickpeas, lentils, peas, 

beans, and other pulses are nutritionally valuable because they provide protein, dietary fiber, 

minerals, and various phytochemicals. Their flour can be incorporated into cereal-based 

foods to improve nutritional quality. Legume flour may also improve protein content and 

contribute a more diverse amino acid profile when combined with cereal ingredients.The 

incorporation of legume flour into pasta can create a nutritionally enriched product, but it 

may also affect sensory properties.  

Depending on the type and concentration of legume flour, pasta may develop a characteristic 

color, flavor, or aroma. Some formulations may require optimization to minimize undesirable 

sensory effects. Moderate incorporation levels may provide a practical balance between 

nutritional improvement and acceptability.Pasta dough formation depends on interactions 

among flour proteins, starch, fiber, water, and other components. Wheat gluten plays an 

important role in forming the structural matrix of conventional pasta. When wheat flour is 

partially replaced with non-wheat composite flour, the gluten concentration may decline and 

the dough structure can change.Fiber-rich ingredients can increase water requirements 

because fiber particles may absorb and retain water. The resulting dough may become firmer 

or more difficult to process depending on the ingredient and particle size. Excessive fiber 

incorporation may interfere with protein interactions and starch behavior. Consequently, flour 

particle size, fiber type, hydration level, mixing conditions, and substitution ratio are 

important variables in formulation development.Cooking characteristics are among the most 

important quality indicators for pasta. Common cooking parameters include optimum 

cooking time, water absorption, cooking loss, and swelling characteristics. High-quality pasta 

generally maintains its structural integrity during cooking and produces limited solids loss 
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into the cooking water.The incorporation of fiber-rich composite flour can alter these 

properties. Increased fiber may increase water absorption because of its hydrophilic nature. 

However, changes in gluten structure and matrix integrity may also increase cooking loss. 

The extent of these changes depends on the type and level of composite flour used. 

Consequently, optimization is necessary to achieve improved nutritional value without 

excessive deterioration in cooking quality. 

Texture strongly influences consumer acceptance of pasta. Firmness, chewiness, elasticity, 

and mouthfeel are important characteristics. Conventional wheat pasta generally obtains its 

desirable texture from the protein-starch matrix developed during processing and 

cooking.Fiber enrichment can affect texture in several ways. Insoluble fiber particles may 

interrupt the continuity of the pasta matrix, while soluble fiber may influence water 

distribution and viscosity. At moderate levels, fiber incorporation may produce a pleasant 

firm texture, but excessive levels may lead to roughness, brittleness, softness, or reduced 

cohesiveness. The specific response depends on the fiber source and formulation.Color is one 

of the first characteristics evaluated by consumers. Conventional pasta often has a yellow or 

cream appearance associated with durum wheat semolina. Composite flours may modify this 

appearance depending on their natural pigments and processing characteristics.Whole-grain 

and bran-rich ingredients can produce darker pasta, whereas some legume flours may 

produce cream, beige, yellow, greenish, or brownish shades. A darker color is not necessarily 

negative, particularly among consumers who associate it with whole-grain or healthy foods. 

Nevertheless, extreme color changes may reduce acceptance among consumers accustomed 

to conventional pasta. 

Sensory evaluation is essential for determining whether a nutritionally improved product is 

acceptable to consumers. A standard hedonic scale can be used to measure panelists' 

preferences for appearance, color, aroma, taste, texture, mouthfeel, and overall acceptability. 

The sensory characteristics of high-fiber pasta are influenced by the type and concentration of 

composite flour. Woest, C. (2019). Efficacy THAT ExplaindModerate levels of composite 

flour may produce acceptable sensory characteristics while providing nutritional advantages. 

However, high substitution levels can result in stronger flavors, darker colors, rougher 

textures, or other characteristics that may reduce consumer acceptance. Sensory evaluation 

therefore helps identify the most suitable formulation for further development.Pasta is 

particularly suitable for nutritional improvement because it is consumed frequently in many 

populations and can serve as a vehicle for functional ingredients. Enrichment with whole 

grains, legumes, vegetables, fiber concentrates, and other plant-based ingredients can 

improve the nutritional profile of pasta.High-fiber pasta may provide greater fiber content per 

serving than conventional pasta. When combined with other nutritional improvements, such 

products may contribute to dietary diversification. Nevertheless, nutritional enhancement 

should not be considered separately from technological and sensory quality. A successful 

product should provide nutritional advantages while remaining practical to manufacture and 
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acceptable to consumers.The functional food market has expanded because consumers are 

increasingly interested in foods associated with health and wellness. Products containing 

dietary fiber, whole grains, plant proteins, vitamins, minerals, and bioactive compounds are 

increasingly incorporated into health-oriented diets.This trend provides an opportunity for 

high-fiber pasta development. Since pasta is already familiar to consumers, introducing 

nutritional modifications into this food may require less behavioral change than promoting an 

entirely new food category. Product labeling, nutritional information, ingredient 

transparency, and sensory quality may also influence consumer acceptance. 

Although previous research has investigated the incorporation of whole grains, legumes, 

bran, and other fiber-rich ingredients into cereal-based foods, further research is needed to 

optimize composite flour formulations specifically for high-fiber pasta. Different flour 

sources have different hydration, structural, sensory, and nutritional properties. Therefore, 

results obtained from one formulation cannot necessarily be generalized to another.A key 

research gap concerns the balance between nutritional enhancement and technological 

quality. Increasing fiber concentration may improve nutritional value but can simultaneously 

affect cooking loss, texture, appearance, and sensory acceptance. The present research 

addresses this gap by focusing on the development and comparative evaluation of different 

composite flour formulations for high-fiber pasta. 

 METHODOLOGY 

 The study will use a quantitative experimental research approach to develop and evaluate 

high-fiber pasta prepared from different composite flour formulations. The experimental 

approach is appropriate because the study involves deliberate modification of flour 

composition followed by systematic measurement of nutritional, cooking, physicochemical, 

and sensory characteristics. A conventional wheat-flour pasta formulation will be used as the 

control, while experimental formulations will contain different proportions of selected fiber-

rich composite flour. The results obtained from the experimental samples will be compared 

with the control to determine the effects of composite flour incorporation. 

 RESEARCH DESIGN 

The study will employ an experimental research design. Different pasta formulations will be 

prepared by replacing a selected proportion of conventional wheat flour with composite flour. 

For example, a control sample may contain 100% wheat flour, while experimental samples 

may contain approximately 10%, 20%, 30%, and 40% composite flour, depending on 

preliminary trials. All formulations will be prepared under similar processing conditions to 

ensure that differences in results are primarily associated with flour formulation. The pasta 

samples will be evaluated for cooking time, water absorption, cooking loss, texture, 

appearance, color, taste, aroma, and overall acceptability. The experimental design will allow 

systematic comparison of the formulations and identification of an appropriate level of 
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composite flour incorporation.The major ingredients will include wheat flour or durum wheat 

semolina and selected fiber-rich composite flour ingredients. Possible composite ingredients 

include whole-wheat flour, oat flour, barley flour, chickpea flour, lentil flour, wheat bran, or 

other locally available fiber-rich plant ingredients. Water will be used for dough preparation. 

Additional ingredients, if required by the formulation, will be kept consistent across all 

treatments. The raw materials will be obtained from reliable food suppliers and stored under 

suitable conditions before processing.The selected ingredients will be cleaned to remove 

foreign materials and impurities. Where necessary, ingredients will be dried and milled into 

flour using an appropriate milling process. The individual flours will be sieved to obtain 

relatively uniform particle sizes. Composite flour formulations will then be prepared 

according to predetermined ratios. Each formulation will be thoroughly mixed to ensure 

uniform distribution of the component flours.The required quantity of flour will be weighed 

according to each formulation. Water will be gradually added while mixing until a suitable 

dough consistency is obtained. The dough will be kneaded to promote hydration and 

structural development. After resting, the dough will be sheeted and cut into standardized 

pasta shapes 

 DATA ANALYSIS 

The collected data will be organized and analyzed quantitatively. Descriptive statistics such 

as mean and standard deviation will be calculated for cooking characteristics, sensory scores, 

and other measured parameters. The mean values of the control and experimental pasta 

formulations will be compared to determine the effect of composite flour incorporation. 

Where appropriate, analysis of variance (ANOVA) may be used to determine whether 

differences among formulations are statistically significant. A suitable significance level, 

such as p < 0.05, may be applied. Sensory scores will also be compared to identify the 

formulation with the most acceptable combination of appearance, taste, aroma, texture, and 

overall acceptability. Tables and graphs may be used to present the results clearly. The 

relationship between increasing composite flour concentration and changes in cooking and 

sensory properties will also be interpreted. 

 FINDINGS 

The experimental findings are expected to demonstrate that the incorporation of fiber-rich 

composite flour can substantially influence the nutritional and technological properties of 

pasta. Compared with the control formulation, composite flour formulations are expected to 

contain a higher level of dietary fiber, particularly when whole-grain or bran-rich ingredients 

are used. The increase in fiber content is expected to improve the nutritional value of the 

product and support the objective of developing a functional pasta product.The cooking 

characteristics are also expected to vary among the formulations. Moderate levels of 

composite flour may produce acceptable cooking time and water absorption, while higher 

levels may increase water absorption because of the water-binding capacity of dietary fiber. 
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Excessive composite flour incorporation may also increase cooking loss because non-wheat 

flour particles can weaken the structural matrix of pasta. Therefore, the findings are expected 

to demonstrate that an intermediate formulation provides a better balance between nutritional 

improvement and cooking quality.Sensory evaluation is expected to show differences in 

color, appearance, taste, aroma, and texture among the pasta samples. The control sample 

may receive high scores for traditional pasta characteristics, while moderately enriched 

formulations may receive favorable scores because of their acceptable taste and texture 

combined with improved nutritional properties. Very high levels of composite flour may 

produce stronger flavor, darker color, or rougher texture, potentially reducing overall 

acceptability. The findings are therefore expected to support the importance of optimizing 

composite flour levels rather than simply maximizing fiber concentration. 

 CONCLUSION 

The development of high-fiber pasta using composite flour formulations provides a 

promising approach for improving the nutritional quality of a widely consumed food product. 

The incorporation of fiber-rich plant-based flours can increase the dietary fiber content of 

pasta and may provide additional nutritional benefits compared with conventional wheat-

based pasta. Composite flour technology also provides opportunities to utilize cereals, 

legumes, and other locally available plant ingredients in value-added food products.The study 

demonstrates the importance of formulation optimization because increasing the proportion 

of composite flour can influence dough properties, cooking behavior, texture, appearance, 

and sensory acceptance. Moderate incorporation is expected to provide a suitable balance 

between nutritional enhancement and product quality, whereas excessive incorporation may 

negatively influence cooking stability and consumer acceptability. Therefore, the 

development of high-fiber pasta should consider nutritional, technological, and sensory 

factors simultaneously.The findings can contribute to the development of functional pasta 

products for health-conscious consumers. Future research may further investigate different 

fiber sources, combinations of cereal and legume flours, nutritional composition, antioxidant 

activity, storage stability, glycemic response, and consumer acceptance on a larger scale. 

Such research can support the development of commercially viable high-fiber pasta products 

using nutritionally valuable and locally available ingredients. 
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