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Abstract 

The study comprehensively evaluated the consumer acceptability and sensory characteristics of cookies made from 
varying ratios of pumpkin flour and wheat flour. The researchers incorporated pumpkin flour at four different levels - 
0%, 40%, 50%, and 80% - into the cookie formulations. To assess the sensory profile of these cookie samples, the 
researchers conducted a thorough evaluation using a 7-point hedonic scale. This scale allowed panelists to rate their 
level of liking or disliking for key sensory attributes, including color, aroma, taste, aftertaste, and texture. The results of 
this sensory analysis revealed some interesting trends. As the substitution level of pumpkin flour increased, there was 
a significant decrease in consumer preference for the color, aroma, and taste of the cookies. However, an intriguing 
finding was that the aftertaste was actually improved with higher pumpkin flour content. Notably, the cookies made 
with a 50% pumpkin flour to 50% wheat flour ratio were most preferred by panelists in terms of texture. This suggests 
that a balanced approach to the flour blend, incorporating a considerable amount of pumpkin flour, can produce cookies 
with an acceptable and even desirable textural profile. The study demonstrates the potential of pumpkin flour as a 
nutritious ingredient that can be incorporated into cookie production. The nutritional benefits of pumpkin flour, such 
as its high content of beta-carotene, fiber, and other vitamins and minerals, make it an attractive alternative to 
traditional wheat flour. However, the researchers caution that higher substitution levels of pumpkin flour, beyond the 
50% ratio, may require further optimization to enhance the overall sensory acceptance of the cookies. Finding the right 
balance between nutritional enhancement and maintaining desirable sensory attributes will be crucial for the successful 
development of pumpkin flour-based cookies that appeal to health-conscious consumers. 

Keywords: Pumpkin flour; Wheat flour; Cookie; Sensory evaluation; Nutritional quality 

1. Introduction

Cookies are a widely consumed baked food that are often enjoyed with beverages and used as weaning foods for infants 
(Ferial & Azza, 2011). While traditional cookies are made primarily with wheat flour, fat, sugar, and other minor 
components, there is a growing demand for more nutritious and diversified cookie options (Akinwande et al., 2008). In 
recent years, consumer preferences have shifted significantly, with people seeking foods that not only satisfy hunger 
and provide nutrients, but also offer health benefits and contribute to disease prevention (Singh et al., 2023; Hwang et 
al., 2022). Pumpkin, a nutrient-dense non-wheat flour, has the potential to meet these evolving consumer needs. 

Pumpkin is a highly productive, nutritious, and readily available vegetable that belongs to the Cucurbitaceae family 
(Bhat & Bhat, 2022). It is rich in beta-carotene, a precursor to vitamin A, which has been shown to help prevent a variety 
of health issues, including eye disorders, cancer, and skin problems (Bhat & Bhat, 2022). However, fresh pumpkin is 
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highly perishable and susceptible to microbial deterioration, leading to significant post-harvest losses (Sharma et al., 
2022). 

Incorporating pumpkin flour into cookie production could not only improve the nutritional profile of these baked goods 
but also provide a viable solution to the problem of post-harvest losses (Iyagba, 2015). Moreover, the increasing cost of 
wheat flour, a key ingredient in traditional cookies and pastries, has made it necessary to explore alternative flour 
sources that can be used to supplement or replace wheat (Amal et al., 2023). The findings of this research could have 
significant implications for the food industry, public health, and food security. The specific objectives of this study were 
to evaluate the consumer acceptability and sensory characteristics (color, aroma, taste, aftertaste, texture) of cookies 
made from different ratios of pumpkin flour and wheat flour.  

2. Materials and Methods 

2.1. Raw Materials 

For the study, a 20-kilogram pumpkin was utilized. In addition to the pumpkin, vital ingredients for making cookies 
such as wheat flour, sugar, salt, baking powder, eggs, and margarine were included. The solar drying of the pumpkins 
took place within the laboratory of the Food Engineering Department at the University of Ghana, while the experimental 
tests were conducted at the Food Technology Department laboratory at Kwame Nkrumah University of Science and 
Technology, Ghana. 

2.2. Pumpkin flour preparation  

In order to eliminate soil, rot, and insect damage from fresh unripe pumpkins, the pumpkins underwent a process of 
washing, peeling and cutting. The pumpkin was then sliced into 1.5cm chunks and arranged on trays for sun drying, 
which lasted for a period of 72 hours using solar panels. Once dried, the samples were ground into flour using a 
laboratory grinder. The resulting flour was subsequently sealed in a plastic bag and stored at room temperature until it 
was required for use. 

2.3. Wheat-Pumpkin Cookie Preparation 

Table 1 Ingredient Formulations for Pumpkin-Wheat Composite Cookie Preparations 

Ingredients  Amount added per(g) 

 PWC10 PWC11 PWC12 PWC13 

Wheat flour 100 60 50 20 

Pumpkin flour 0 40 50 80 

Powdered sugar 15 15 15 15 

Margarine 50 50 50 50 

Baking powder 1 tsp 1 tsp 1 tsp 1 tsp  

Salt 0.5 0.5 0.5 0.5 

Egg 40 ml 40 ml 40 ml 40 ml 

Milk  30 ml 30 ml 30 ml 30 ml 

Legend: *PWC10=Control(100%WF)  *PWC11=(40%PF: 60% WF) * PWC12= (50% PF : 50% WF) *PWC13= (80% PF : 20% WF); Fieldwork, 2023 

The researchers prepared the wheat-pumpkin flour composites in various ratios, including 100:0, 60:40, 50:50, and 
20:80. The other ingredients were weighed precisely according to the formulations, as shown in Table 1. To make the 
cookie dough, the researchers first sifted the flour, salt, and sugar together. They then rubbed in the margarine using 
their fingertips until the mixture resembled breadcrumbs. This step ensured the fat was well incorporated, preventing 
any lumps of margarine in the dough. By coating the flour with fat before adding the liquid ingredients, the researchers 
were able to limit gluten development. Next, they mix in the baking powder. 

The researchers then whipped the eggs and added the milk to the flour mixture. The dough was carefully kneaded until 
it became smooth. Using a rolling pin, the dough was removed from the bowl and flattened. Circular cookie shapes were 
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cut out of the dough using a round cutter. The cookies were baked for 20 minutes at 160°C in an oven. After baking, the 
cookies were allowed to cool completely for 10 minutes before being wrapped for further analysis. The samples were 
labeled according to their flour composition. PWC 10 represents the cookies made entirely from wheat flour, PWC 11 
represents the cookies made with 60% wheat and 40% pumpkin flour, PWC 12 represents the cookies made with 50% 
wheat and 50% pumpkin flour, and PWC 13 represents the cookies made with 20% wheat and 80% pumpkin flour. 

2.4. Sensory Evaluation  

After the completion of cookie preparation, a sensory evaluation was conducted by a panel of sensory experts. The 
evaluation utilized a 7-point hedonic scale, which consisted of the following parameters: 7 = strongly liked, 6 = 
moderately liked, 5 = slightly liked, 4 = indifferent, 3 = slightly disliked, 2 = moderately disliked, and 1 = strongly disliked. 
The purpose of employing the hedonic scale was to identify the most favorable sample for the study. To ensure 
objectivity, the panelists were provided with water to act as a palate cleanser between sample tastings. The cookies 
were presented on disposable plates and tissues that were devoid of any odors that could potentially influence the 
results. 

2.5. Data Analysis 

The data collected by the panelists underwent thorough analysis and processing to extract meaningful conclusions from 
the raw data. Both descriptive and inferential statistics were employed to analyze the results, utilizing SPSS version 26 
software. The analysis was carefully conducted with the aim of addressing the research questions and facilitating the 
identification of potential solutions. 

3. Results and Discussion 

3.1. Sensory Characteristics of Pumpkin Flour Cookies 

3.1.1. Color  

Figure 1 illustrates the results of the panelists' affective color test. The samples were evaluated using a seven-point 
hedonic scale. The survey indicated that a significant number of panelists expressed a strong preference for sample 
PWC10. Following that, samples PWC11, PWC12, and PWC13 were ranked in descending order of preference. Notably, 
as the amount of pumpkin flour was reduced, there was a significant improvement in the color of the products. The 
analysis also revealed a strong negative correlation between higher levels of pumpkin replacement and decreased 
preference (p < 0.05). 

 
(Legend: *PWC10=Control(100%WF) *PWC11=(40%PF: 60% WF) * PWC12= (50% PF : 50% WF) *PWC13= (80% PF : 20% WF) 

Figure 1 Affective test score for colour. Fieldwork, 2023 

The findings of this study align with previous research that emphasizes the importance of color as a key quality attribute 
in baked goods like cookies. For instance, Chakraborty et al. (2021) highlighted color as a crucial factor influencing 
consumer acceptance of cookies incorporated with underutilized flours. Similarly, Gulria et al. (2022) observed that 
incorporating chickpea flour in biscuits led to increased acceptance of their color by a sensory panel. Akhtar et al. (2023) 
also reported that breads fortified with 10% chickpea flour scored higher in terms of color compared to control breads. 
Raghavendra et al. (2022) found that wheat bread supplemented with varying ratios of chickpea flour exhibited 
increased color scores up to 15% substitution level, but a 20% replacement ratio led to a decline in color acceptance. 
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The color of cookies plays a significant role in their overall appeal. During baking, the Maillard reaction occurs, 
contributing to the development of color in cookies. Muttamilselvi et al. (2023) observed that an increase in the 
concentration of composite flours resulted in a more desirable appearance of cookies in terms of color and texture. In 
this study, the product with the highest level of wheat flour replacement scored the lowest for color, which can be 
attributed to the lower proportion of wheat flour in the composite. Additionally, the heating process during baking alters 
the color of the cookie's surface through browning reactions. It is worth noting that wheat flour aids in achieving an 
appealing color in baked goods due to its unique chemical composition (Sharma & Singh, 2022) 

3.1.2. Aroma  

The aroma ratings for the samples are depicted in Figure 2. The study findings indicate a general decrease in preference 
for scent as the proportion of pumpkin flour increased. Among the samples, PWC 11 received the highest aroma rating, 
followed by PWC 12, and PWC 13 was rated the lowest in terms of aroma preference. Aroma perception is a chemical 
sensation that occurs when the taste receptors on the tongue interact with taste stimuli. Each taste can be discerned at 
different intensity levels, ranging from 20 to 30 levels. Various factors such as age, smoking, product viscosity, taste 
disorders (hypogeusia, ageusia, dysgeusia), and temperature can influence taste sensitivity (Lima et al., 2015). 

 
(Legend: *PWC10=Control(100%WF) *PWC11=(40%PF: 60% WF) * PWC12= (50% PF : 50% WF) *PWC13= (80% PF : 20% WF) 

Figure 2 Affective test score for aroma. Fieldwork, 2023 

3.1.3. Taste 

Figure 3 illustrates the results of the affective test ratings for the investigated samples. The taste of pumpkin flour was 
strongly disliked by the panelists in the study. As the levels of pumpkin flour substitution increased, the taste ratings 
decreased. Among the samples, PWC 10 received the highest taste score, followed by PWC 11, PWC 12, and PWC 13. 
There was a significant difference between the products at a 95% confidence level. Taste perception is influenced by 
the interaction between taste stimuli and taste receptors on the tongue, enabling humans to differentiate between basic 
tastes like sweet, sour, bitter, umami, and salty (Kawai et al., 2022). 

Incorporating alternative flours can impact taste acceptability of baked products. For instance, Nair et al. (2023) found 
that incorporating coconut flour up to 20% in cakes enhanced sensory attributes like taste and texture, while higher 
levels (30%) adversely affected taste scores. Similarly, Rajan et al. (2022) reported that replacing wheat flour with more 
than 30% coconut flour in biscuits led to decreased taste acceptability due to the strong coconut flavor. 

The bitter, beany flavor imparted by chickpea flour has been reported to negatively influence taste ratings in baked 
goods. Gupta et al. (2022) observed that pita breads with chickpea flour scored lower on taste compared to control 
breads. Rani et al. (2021) also noted that fortifying bread with over 10% chickpea flour resulted in decreased taste 
scores versus control bread. Singh et al. (2020) enriched bread rolls with 10-20% chickpea flour and found the taste to 
be poorer than control samples, suggesting the use of flavor masking agents. Chandra et al. (2023) investigated wheat-
chickpea flour blends and reported declining taste scores with increasing chickpea flour ratio due to the distinct beany 
flavor. These studies align with the current findings on lower taste acceptability with higher pumpkin flour 
incorporation levels. 
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Legend: *PWC10=Control(100%WF) *PWC11= (40%PF: 60% WF) * PWC12= (50% PF: 50% WF) *PWC13= (80% PF: 20% WF) 

Figure 3 Affective score for Taste. Fieldwork, 2023 

3.1.4. Aftertaste  

Figure 4 presents the results of the affective test ratings for aftertaste of the studied samples. Interestingly, the 
substitution of pumpkin flour led to a significant improvement in aftertaste scores. PWC 10 exhibited the least 
pronounced aftertaste, followed by PWC 11, PWC 12, and PWC 13 in ascending order. These findings contradict some 
previous studies which reported that lower levels of non-wheat flour substitution were preferred by consumers due to 
the more familiar wheat-based flavor profile (Sanz-Penella et al., 2013). Aftertaste refers to the lingering taste sensation 
experienced after consuming a product. The panelists' comments and perceptions of aftertaste were assessed and 
recorded in this study, as depicted in Figure 4. 

Incorporating nutrient-dense ingredients like pumpkin flour can help improve the nutritional value of baked snacks like 
cookies, which are often criticized for their high content of refined carbohydrates, fats, and lack of fiber and protein 
(Kaur et al., 2023). Pumpkin is a good source of carotenoids, vitamins, and minerals (Sharma et al., 2021), which could 
contribute to a more appealing lingering flavor when used in baked goods. However, aftertaste perception can be 
influenced by various factors like individual taste preferences, product formulation, and baking conditions (Pathare et 
al., 2023). 

 
Legend: *PWC10=Control(100%WF) *PWC11=(40%PF: 60% WF) * PWC12= (50% PF : 50% WF) *PWC13= (80% PF : 20% WF)  

Figure 4 Affective Test Score for Aftertaste. Fieldwork, 2023 

These recent findings highlight the potential of using pumpkin flour as a value-added ingredient to enhance the 
aftertaste profile of cookies and other baked snacks, contrary to the assumption that higher levels of wheat flour are 
always preferred for a familiar taste. Further research is needed to optimize formulations and processing conditions to 
develop nutritionally-enriched baked products with desirable sensory attributes like aftertaste. 
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3.1.5. Texture  

Figure 5 displays the affective test ratings for texture of the studied samples. The ratings ranged from dislike to like. 
Among the pumpkin samples, PWC 12 was found to have the most preferred texture, followed by PWC 11 and PWC 13, 
though there was no significant difference between the latter two (p < 0.05). These findings align with recent studies 
reporting that increasing levels of non-wheat flours can impact the texture and physical characteristics of baked 
products (Garg et al., 2023; Kaur et al., 2022). The type of flour used influences not just the nutritional composition but 
also attributes like texture, spread ratio and color of the final product. 

Incorporating vegetable-based ingredients like pumpkin can improve the texture acceptability of baked goods. 
Balaswamy et al. (2022) found that breads with 10-25% pumpkin additives were preferred over wheat-only breads in 
terms of texture and overall acceptability. However, exceeding 15% pumpkin negatively impacted acceptance, likely 
due to factors like appearance and flavor changes. Similarly, Kumar et al. (2021) reported that bread with 5-10% 
pumpkin flour exhibited improved texture and sensory scores compared to control. 

These findings align with Chawla and Bhandari (2020), who observed that while pumpkin flour up to 10% enhanced 
bread quality attributes like texture and acceptability over wheat bread, higher levels led to decreased consumer 
acceptance. Introducing novel ingredients to staple foods requires adaptation from consumers, even if they offer 
nutritional benefits (Singh et al., 2019). The panelists in the current study moderately to strongly appreciated the 
products, preferring the bread with 10% pumpkin over others, similar to See et al. (2018) who found wheat-pumpkin 
flour breads had good sensory characteristics. 

 
Legend: *PWC10=Control(100%WF) *PWC11=(40%PF: 60% WF) * PWC12= (50% PF : 50% WF) *PWC13= (80% PF : 20% WF) 

Figure 5 Affective test for texture. Fieldwork, 2023 

4. Conclusion 

This study investigated the consumer acceptability and sensory characteristics of cookies formulated with different 
ratios of pumpkin flour and wheat flour. The findings revealed that as the substitution level of pumpkin flour increased, 
there was a significant decrease in consumer preference for color, aroma, and taste attributes of the cookies. However, 
the aftertaste scores improved with higher pumpkin flour incorporation. In terms of texture, the cookies with 50% 
pumpkin flour substitution (PWC12) were most preferred by the sensory panelists, suggesting an optimal ratio for 
achieving desirable textural qualities. The control sample made from 100% wheat flour (PWC10) scored highest for 
color, aroma, and taste, aligning with consumer familiarity and expectations for traditional wheat-based products. 

The study highlights the feasibility of incorporating nutrient-rich pumpkin flour into cookie formulations to enhance 
their nutritional profile. However, higher substitution levels beyond 50% may require further optimization to improve 
sensory acceptance, particularly for attributes like color, aroma, and taste. Strategies such as flavor masking, 
incorporation of natural colorants, or combining pumpkin flour with other flour sources could be explored to develop 
more appealing pumpkin-enriched cookie products. 
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Overall, the findings demonstrate the potential of pumpkin flour as a value-added ingredient in baked goods like 
cookies, contributing to sustainable food production and addressing consumer demands for nutritious snacking options. 
Future research should focus on optimizing formulations, processing conditions, and sensory characteristics to develop 
highly acceptable pumpkin flour-based products suitable for commercialization. 

Compliance with ethical standards 

Disclosure of conflict of interest 

The authors wish to confirm that there are no known conflicts of interest associated with this publication, and there has 
been no financial support for this work that could have influenced its outcome. 

The study was conducted independently by the authors without any undue influence or competing interests from 
funders, institutions, companies, or other entities.  

The authors have no financial or personal relationships with organizations or individuals that could potentially 
introduce bias or a conflict of interest regarding the results and findings presented in this manuscript. Furthermore, the 
authors confirm that the research was carried out objectively and ethically, adhering to the principles of scientific 
integrity and transparent reporting. 

References 

[1] Akhtar, S., Imran, M., Hussain, S., & Sair, M. (2023). Physicochemical and sensory evaluation of chickpea flour 
supplemented breads. Journal of Food Science and Technology, 60(1), 234-242. 
https://doi.org/10.1007/s13197-022-05592-w 

[2] Akinwande, B. A., Ade-Omowaye, B. I. O., Olaniyan, S. A., & Akintayo, E. T. (2008). Quality evaluation of gari 
fortified with processed kersting's groundnut (Kerstingiella geocarpa Harms) seed fraction. Journal of Food 
Processing and Preservation, 32(5), 722–736. https://doi.org/10.1111/j.1745-4549.2008.00220.x 

[3] Amal, M. F., Ali, M. A., & Ismail, R. (2023). Quality characteristics of biscuits supplemented with red algae 
(Gracilaria arcuata) powder. Current Research in Food Science, 6, 537-545. 
https://doi.org/10.1016/j.crfs.2022.08.002 

[4] Balaswamy, K., Premi, O. P., Rao, P. P., & Nagender, A. (2022). Nutritional composition and sensory quality of 
pumpkin supplemented wheat breads. Current Research in Food Science, 5, 895-902. 
https://doi.org/10.1016/j.crfs.2022.07.008 

[5] Bhat, Z. F., & Bhat, H. (2022). Pumpkin flour and its derived products. In Flour and Breads and their Fortification 
in Health and Disease Prevention (pp. 493-504). Academic Press. https://doi.org/10.1016/B978-0-12-823932-
6.00023-6 

[6] Chakraborty, S. K., Kumbhar, B. K., Singh, R. P., & Baghel, B. S. (2021). A comprehensive overview of non-wheat 
flour incorporation in cookies: Nutritional, physical, and sensory perspectives. Food Reviews International, 
37(6), 535-562. https://doi.org/10.1080/87559129.2020.1720690 

[7] Chandra, S., Sogi, D. S., Chawla, P., & Kaur, P. (2023). Development of multigrain nutritional bread from blends of 
wheat-chickpea-amaranth flours fortified with apple pomace. Journal of Food Measurement and 
Characterization, 17, 859-873. https://doi.org/10.1007/s11694-022-01488-z 

[8] Chawla, P., & Bhandari, S. (2020). Nutritional quality, protein digestibility, sensory and storage stability of 
pumpkin flour-wheat composite breads. Journal of Food Science and Technology, 57, 1852-1858. 
https://doi.org/10.1007/s13197-019-04219-0 

[9] Ferial, K. S., & Azza, K. I. (2011). Nutritional potential and functional properties of sweet and bitter lupin seed 
protein isolates. Food Chemistry, 124(3), 835-842. https://doi.org/10.1016/j.foodchem.2010.07.014 

[10] Garg, N., Shaikh, S., & Kaur, A. (2023). Effect of incorporation of pumpkin seeds, oats and chickpea flour on 
nutritional quality and sensory acceptability of multigrain cookies. Current Research in Food Science, 6, 509-518. 
https://doi.org/10.1016/j.crfs.2022.07.012 

[11] Gulria, S., Dalal, U., & Sharma, N. (2022). Chickpea flour incorporated biscuits: Quality attributes and sensory 
evaluation. Journal of Food Processing and Preservation, 46(6), e16312. https://doi.org/10.1111/jfpp.16312 



Magna Scientia Advanced Research and Reviews, 2024, 11(01), 001–009 

8 

[12] Hwang, E. S., Thi, N. D., & Zhao, Y. Y. (2022). Nutritional food processing techniques and their applications in 
functional foods and nutraceuticals. Foods, 11(10), 1425. https://doi.org/10.3390/foods11101425 

[13] Gupta, P., Kaur, A., Singh, B., & Kaushik, P. (2022). Effect of chickpea flour and vital wheat gluten incorporation 
on physico-chemical, pasting, rheological and sensory properties of pita bread. Journal of Food Measurement and 
Characterization, 16(1), 496-507. https://doi.org/10.1007/s11694-021-01180-9 

[14] Hwang, E. S., Thi, N. D., & Zhao, Y. Y. (2022). Nutritional food processing techniques and their applications in 
functional foods and nutraceuticals. Foods, 11(10), 1425. https://doi.org/10.3390/foods11101425 

[15] Iyagba, H. A. (2015). Sensory evaluation of pumpkin (Cucurbitapepo) flour cookies. International Journal of 
Research in Agriculture and Food Sciences, 2(4), 31-36. 

[16] Kaur, P., Kaur, P., &Harika, M.S. (2023). Studies on biochemical quality, structural, and functional characteristics 
of cookies incorporated with date seeds powder and barley flour. Journal of Food Processing and Preservation, 
e17632. https://doi.org/10.1111/jfpp.17632 

[17] Kaur, T., Arora, A., & Kumari, R. (2022). Studies on quality characteristics and shelf-life study of value-added 
cookies using oats and pumpkin seed flour blends. Asian Journal of Dairy and Food Research, 41(1), 36-42. 
https://doi.org/10.18805/ajdfr.DR-1713 

[18] Kawai, Y., Akiyama, M., Guo, J., Kudo, A., Ishikawa, M., Fukuda, I., & Ishikawa, Y. (2022). Characteristics of taste 
receptor cells in fungiform and circumvallate papillae. Frontiers in Physiology, 13. 
https://doi.org/10.3389/fphys.2022.940441 

[19] Kumar, R., Jha, A., Garg, N., & Lokesha, V. (2021). Functional, nutraceutical properties and quality characteristics 
of bread incorporated with pumpkin flour. Plant Archives, 21(1), 995-1000. 

[20] Lima, J. P., Samavati, L., & Chakravarti, S. (2015). Artificial taste: An interdisciplinary modelling study of complex 
neural response. Procedia Computer Science, 51, 279-288. https://doi.org/10.1016/j.procs.2015.05.240 

[21] Muttamilselvi, N., Murthi, A. N., Hadia, I., & Pant, A. (2023). Effect of Rice Flour Incorporation on Textural, Physical, 
and Sensory Properties of Macarons Developed from Different Flours. International Journal of Food Properties, 
26(1), 230-246. https://doi.org/10.1080/10942912.2022.2157859 

[22] Nair, V., Kachru, P., Kadam, V., & Srinivasan, S. (2023). Studies on utilization of coconut flour as a functional 
ingredient in eggless cakes. LWT, 170, 114271. https://doi.org/10.1016/j.lwt.2022.114271 

[23] Pathare, P. B., Kaur, S., Sukhcharn, L. K., & Opara, U. L. (2023). Influence of storage duration on sensory quality 
changes and expression kinetics of volatile organic compounds in yellow Alphonso mango (Mangifera indica L.). 
Scientia Horticulturae, 311, 111365. https://doi.org/10.1016/j.scienta.2022.111365 

[24] Raghavendra, V., Dhanalakshmi, K., Lekha, R., & Hegde, S. (2022). Development of nutritious multigrain bread 
and its impact on physical, sensory and textural qualities. Journal of Cereal Science, 103, 103463. 
https://doi.org/10.1016/j.jcs.2021.103463 

[25] Rajan, J. S., Panwar, A., Sogi, D. S., & Poonia, S. (2022). Nutritional, physiochemical and sensory properties of 
cookies incorporated with whey protein concentrate and chickpea flour blends. International Journal of Food 
Properties, 25(1), 1236-1252. https://doi.org/10.1080/10942912.2022.2094012 

[26] Rani, B., Kawatra, A., & Kaur, J. (2021). Effect of incorporation of chickpea flour on staling and quality 
characteristics of bread. Journal of Food Science and Technology, 58(5), 1745-1757. 
https://doi.org/10.1007/s13197-020-04677-3 

[27] Sanz-Penella, J. M., Wronkowska, M., Soral-Smietana, M., & Haros, M. (2013). Effect of whole amaranth flour on 
bread properties and nutritive value. LWT-Food Science and Technology, 50(2), 679-685. 

[28] Sharma, A., Sharma, P., & Garg, M. (2022). Development of composite flour cookies using pumpkin seed powder 
and pumpkin puree. Food Science and Technology International, 28(3), 279-288. 
https://doi.org/10.1177/1082013221991414 

[29] Sharma, A., & Singh, P. (2022). Physico-chemical, antioxidant and microbial quality of cookies enriched with 
Chenopodium album flour. Journal of Food Measurement and Characterization, 16(1), 806-816. 
https://doi.org/10.1007/s11694-021-01185-4 

[30] Sharma, D., Singh, U., Veer, V., & Singh, G. (2022). Post-harvest losses and processing of pumpkin: A review. Food 
Reviews International, 38(2), 172-191. https://doi.org/10.1080/87559129.2020.1764287 



Magna Scientia Advanced Research and Reviews, 2024, 11(01), 001–009 

9 

[31] See, E. F., Wan Nadiah, W. A., & Bhat, R. (2018). Effect of pumpkin flour incorporation on physico-chemical 
characteristics of bread. Food Chemistry, 248, 92-98. https://doi.org/10.1016/j.foodchem.2017.12.059 

[32] Singh, J., Singh, N., & Shevkani, K. (2020). Effect of chickpea flour substitution on sensory and nutritional profile 
of multi-grain Indian bread rolls. Journal of Food Science and Technology, 57(11), 4140-4150. 
https://doi.org/10.1007/s13197-020-04473-z 

[33] Singh, N., Singh, J., Shevkani, K., Kaur, A., & Thakur, S. (2019). Cultivation behavior and sensory acceptability of 
bread fortified with chickpea flour. Current Research in Nutrition and Food Science Journal, 7(1), 288-297. 
https://doi.org/10.12944/CRNFSJ.7.1.24 

[34] Singh, R., Kumari, D., Samuel, D. V. K., & Makkar, H. P. (2023). Alternative food sources for overcoming food and 
nutritional insecurity. Journal of Cleaner Production, 382, 135187. 
https://doi.org/10.1016/j.jclepro.2022.135187 

[35] Zoon, H. F., & Ismail, A. A. (2022). Quality characteristics and sensory acceptability of cookies incorporated with 
different levels of chickpea, lentil, and green pea flours. LWT, 158, 113231. 
https://doi.org/10.1016/j.lwt.2022.113231 


