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 A B S T R A C T  
 

The use of composite flour in bakery products have increased throughout the years, which aimed at reducing too much reliance on wheat 
flour, increasing the nutritional content of foods (micro and macro nutrients) and also preventing post-harvest loses. The proximate 
compositions of most bakery products have been studied in developed and developing countries, due to increase consumer knowledge on the 
nutritional composition of foods they eat. In this review, the proximate compositions of some popular baked foods (cookies / biscuits, bread 
and cakes) were reviewed, pointing out these proximate compositions: moisture, protein, fats, crude fiber, ash and carbohydrates. Their 
importance and methods of analysis were also highlighted with reference to several works. The proximate composition was found beneficial, 
enhancing the varieties of food products by the use of different composite flour and good in fighting macro and micro nutrient malnutrition. 
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INTRODUCTION 

Over the years, there have been an increase in the use of composite flours to produce baked goods; this has helped to reduce 
the reliance on wheat flour. Composite flour as an innovative flour has attracted much attention in research as well as food 

product development. Baked products have been produced from various composite flours using cereals, legumes, roots and 

tubers, seeds, vegetables etc. These crops include: wheat, maize, millet, almonds, cassava, soybeans, groundnuts, mango, 

carrots, banana, (Gbenga-Fabusiwa et al., 2018; Nyembwe et al., 2018; Emmanuel et al., 2019; Mulak et al., 2020). 

Composite flour can be obtained from cereals, seeds and roots for example: wheat, almond and carrot (Ahure et al., 2020), 

wheat and many legumes (Tufan et al., 2019), millet (Panghal et al., 2018; Wang et al., 2019) or the absence wheat flour 

(Adeola and Ohizua, 2018; Mohammed Nour et al.,2018) and other composite blends (Adeyeye, 2018). 

Various baked products like cakes, cookies and bread have been produced from different composite flour blends. These flour 
blends have been proven effective in increasing the proximate composition (moisture, carbohydrates, fats, protein, ash, and 

fiber content) of these food products (Ifediba et al., 2015; Fahim et al., 2016; Mulak et al., 2020; Ahure et al., 2020). The need 
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to improve on the nutritional needs of foods and baked products has been encouraged by organizations such as FAO, WHO, 
this has led to several composite flour programs which intend reduces the reliance on wheat flour as well as improve the micro 

and macronutrients content (proximate composition) of foods (Mulak et al., 2020). Deficiency of these macronutrients in food 

has led to micro and macronutrient malnutrition and has caused so many diseases such as kwashiorkor, marasmus, ricketier, 
scurvy (Fischer et al., 2012). 

MOISTURE  

Moisture content or water content is the quantity of water contained in a material. Moisture content is used in a wide range of 

scientific and technical areas, and it can be expressed as a ratio which can range from 0 (in completely dry materials) to the 

value of a materials' porosity at saturation (Sengard, 2001). The oven drying method is usually used to calculate the moisture 
content in a food product (AOAC, 2010). Moisture content of baked foods can influence its taste, texture, weight, appearance, 

and most importantly its shelf-life and keeping quality of the product. A slight change from defined or accepted ranges of 

standard moisture can adversely impact the physicochemical properties of a food material. For example, substances (raw 
materials) which are too dry could affect the consistency of the end product. Also, the rate of microbial (bacteria and molds) 

growth increases with total moisture content, resulting in spoilage of the food (Ahure et al., 2020). The moisture content of 

baked foods like bread, cake and cookies can be affected by their composite flour used. For example, the moisture content of 
wheat-cocoyam cookies enriched with soy flour ranged from 7.81 to 9.85 %, for wheat flour supplemented with coco-yams and 

soy flour. The increase in moisture content was significant; the low moisture content of a product contributes to its increase 

shelf life (Ojinnaka and Nnorom, 2015). A significant increase in moisture content from 9.77 to 11.83 % was also reported by 

(Okoye et al., 2018) on cookies from wheat, African yam bean and carrot composite flours. The moisture content of samples 
below 10 % was within moisture level recommended for storage stability of flours (SON, 2007). In general, the lower the 

moisture contents of a product, the longer the storage life. Cocoyam-Wheat Cake Enriched with Edible Palm Larvae 

(Rhynchophorus phoenicis) at substitution levels (0:100:0, 10:80:10, 20:70:10, 30:60:10, 50:40:10, 45:45:10 for Cocoyam, 
wheat, Palm larvae respectively) had significant moisture contents of 23.44, 23.85, 24.54, 24.78, 23.8, 23.22 respectively 

((Ojinnaka and Nnorom, 2015). Higher moisture content was as a result of substitution of cocoyam and its water absorption 

capacity attributed to protein. This observation is in agreement with the work of Eke et al. (2018); who reported a range of 
moisture content from 21.1 to 23.2 % for cakes consumed in Nigeria. The carbohydrate content of the cakes decreased 

progressively from 50.89 % (sample 0:100:0) to 44.54 % (sample 45:45:10). Bread Made from High Quality Cassava Flour 

(HQCF) and Wheat Flour Blends had significant moisture content ranging from 28.50 to 34.50 % (Iwe et al., 2017). The 
difference in moisture may be attributed to the amount of water added during baking as cassava flour tends to absorb more 

water than wheat flour (Warner et al 2000). The results however are in accordance with the observation by (Nwosu et al., 

2014) that bread made with cassava flour tends to retain more moisture than with wheat flour. 

PROTEIN 

Proteins are one of the building blocks of body tissue and also serve as a fuel source in certain situations. As a fuel, proteins 
provide as much energy density as carbohydrates: 4 kcal (17 kJ) per gram while lipids can provide 9 kcal (37 kJ) per gram. 

The most important aspect and defining characteristic of protein from a nutritional stand point is its amino acid composition 

(Dobermann, 2017: Agat and Dabrowska 2016). Amino acids are link together by peptide bonds to form polymeric chains of 
proteins. The Kjedahl method can be used to determine the protein content in a food material (AOAC, 2010). During digestion, 

proteins are broken down in the stomach to smaller polypeptide chains via hydrochloric acid and protease actions which is 
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important for the absorption of essential amino acids that cannot be biosynthesized by the body (Genton et al., 2010). The 
essential amino acids in the human body must obtain from their diet in order to prevent protein–energy malnutrition. The 

protein content of bread sample made from high quality cassava flour and wheat flour blends significantly ranged from 3.02 to 

9.73 % with the wheat bread having the highest (Iwe et al., 2017). The increase in the level of substitution of cassava flour 
reduces the protein content of the bread sample as cassava flour does not contain gluten protein which is the protein in wheat 

flour responsible for dough extensibility and elasticity (Defloor, 1995; Shittu et al., 2007). The high protein content of 100 % 

wheat bread is an indication that wheat is a better source of protein compared to cassava, a non-protein tuber. 

On the other hand, the protein content of cookies produced from wheat, almond and carrot flour increased significantly in 
cookies; from 6.14 % to 10.23 %.This was attributed to addition of almond flour ( because of the higher protein content in 

almond as compared to the wheat). These results completely agree with the findings of (Baljeet et al., 2014) who reported an 

increase in protein content of cookies supplemented with carrot pomace powder and germinated chickpea flour. A similar trend 
of results was reported (Onyekwelu and Ogbu 2017: Akujobi, 2018). An increase in protein content from 6.8 to 9.3% has been 

reported on cakes made from soy beans and wheat flour cake (Rita et al., 2010).The increase in protein was attributed to the 

increase use of soy flour. A similar trend of results was reported (Banjo et al., 2006; Chinma et al., 2007; Ojinnaka et al., 
2018). 

FATS 

In food science, fat usually refers to the ester of fatty acids, or a mixture of such compounds, fats commonly occur in living 

beings or in food (Kuhnt et al., 2011).The term fat often refers specifically to triglycerides (triple esters of glycerol), that are the 

main components of vegetable oils and of fatty tissue in animals. Fat content in food can be determined by the soxhlet 

extraction method making use of petroleum in extraction (AOAC, 2010). Fats are one of the three (fats, carbohydrates and 
protein) main macronutrient groups in human diet (Hooper et al., 2015). They are the main components of bakery margarine, 

milk, butter. They play certain important structural and metabolic functions in most living organisms including energy storage, 

water proofing, and thermal insulation. However, the human body cannot produce essential fatty acids which must be included 
in the diets dietary fats (Thomas, 2016). Fat content can however differ in baked foods depending on the kind of raw materials 

(flour) used. For example the crude fat content of bread produced from wheat flour using Avocado (Persea americana) paste 

as substitute ranged from 2.60 - 8.84% (Peluola et al., 2021). Sample with 50 % WF (wheat flour) and 50 % AP (avocado 
paste) had the highest value while sample with 100% wheat had the lowest value. There was significant difference (p<0.05) 

among the samples. Recent research on fat contents have shown that fatty fruits such as avocado and coconut have high 

level of fat compared to banana, orange, pawpaw and mango (Pamplona-Roger, 2007; Afolabi, 2008). The fat content in 
avocado fruit spread is lower than that of salad cream, peanut butter, margarine and cheddar cheese as reported by FSA 

(2007). The higher fat levels in samples could be attributed to the high fat content in the avocado paste which contains 

monounsaturated fatty acid; beneficial to the health of the bread consumers as reported by Indriyani et al. (2015). 

The values obtained for the fat content of the cake made from blends of pigeon pea, sweet potato and wheat flours ranged 
significantly from 29.39 to 26.69 % (Olatunde et al., 2019). The general decrease in the fat contents of the products was 

attributed to the addition of sweet potato flour which is rich in carbohydrates. Sweet potato cultivar contains a lower level of 

mean crude fat content (Dakoet al., 2016). High-fat content in food can impact negatively on the shelf life of a product and 
stability during storage due to rancidity development. Utpal et al. (2015) reported that the addition of 5 % and 10 % mushroom 

powder does not affect the fat content (5.65 % and 5.81 %) compared with control (5.44 %) of mushroom (pleurotussajor-caju) 
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enriched biscuits. However, increasing the mushroom powder up to 15 % slightly increased the fat content (5.89 %) of biscuits. 
This slight elevation of fat content may be due to the fact that the original mushroom powder used in biscuits formulation 

contains 2.43 % fat. The fat content values of cookies baked from the blends of soya bean and maize flours ranged from 16.10 

to 18.13 % (Atobatele and Afolabi, 2016). The lowest value was recorded in 100 % maize cookies (16.10 %) and was relatively 
high compared to the value (9.9 %) obtained by Adeyeye et al. (2014) in maize cookies supplemented with sweet potato 

flour.The highest value was observed in cookies samples with 30 % soy-flour substitution and was due to the high fat content 

of the soy-flour. The soy-flour used in this research work was not defatted and expected to add cholesterol free high-grade 
lipid in the cookies sample. 

DIETARY FIBER  

Dietary fiber or roughage is the portion of plant-derived food that cannot be completely broken down by human digestive 

enzymes; the method described by AOAC (2010) can be used to measure the amount of dietary fiber in a food product. They 

can be: soluble fiber (fermentable fiber or prebiotic fiber) which dissolves in water and is generally fermented in the colon into 
gases and physiologically active by-products such as short-chain fatty acids produced in the colon by gut bacteria (Keenan et 

al., 2016).Insoluble fiber does not dissolve in water and are inert to digestive enzymes in the upper gastrointestinal tract e.g. 

wheat bran, cellulose, and lignin (De Paepe et al., 2020). Coarsely ground insoluble fiber triggers the secretion of mucus in the 
large intestine, providing bulking movement in the gastrointestinal tract while finely ground insoluble fiber does not have this 

effect and can actually have a constipating effect. However, some forms of insoluble fiber can be fermented in the colon 

(Lockyer, 2017), examples of dietary fiber include plant components such as cellulose, resistant starch and dextrins, pectins, 

lignins, inulin chitins (in fungi), oligosaccharides and beta- glucans (Lockyer, 2017). 

Several studies have reported different variation in the fat content of baked foods for example Baljeet et al. (2014) reported 
that the crude fiber content of biscuits made from carrot pomace powder and germinated chickpea flour increased significantly 

(p < 0.05) and it ranged from 0.5 to 3.2 %. The biscuits were prepared from composite flours by introducing 5, 8 and 10 parts 

of germinated chickpea flour and similar corresponding parts of carrot pomace powder in to wheat flour. The increase in crude 
fiber content was attributed to higher content of crude fiber in carrot pomace and chickpea flour than refined wheat flour. 

Several studies revealed similar results (Adeyeye et al. 2014; Utpal et al., 2015; Ojinnaka et al., 2018; Mulak et al., 2020). The 

proximate composition and quality evaluation of cocoyam-wheat cake enriched with edible palm larvae (Rhynchophorus 

phoenicis) was studied by Ojinnaka et al. (2018), with cocoyam: wheat: palm larvae ratios as follows; 0:100:0, 10:80:10 

20:70:10, 30:60:10, 50:40:10, 45:45:10. The result showed that the fiber content of the cake increased as the percentage of 

cocoyam flour increased. Hence the composite flour blends were good sources of fiber. It has also been reported that 
consumption of high fiber food products enhances peristalsis, is linked to reduction in hermorrhoids, diabetes, high blood 

pressure, and obesity (Jaja et al., 2015).  

A similar trend of result was also reported by Olatunde et al. (2019) on the nutritional and sensory properties of cake made 

from blends of pigeon pea, sweet potato and wheat flours. Peluola et al. (2021) researched on quality evaluation of bread 
produced from wheat flour using avocado (Persea americana) paste as substitute, avocado paste was substituted at 0, 5, 10, 

15, 25 and 50 %. The crude fiber of the bread samples ranged from 0.69-1.29 %. Samples with 50:50 substitutions had the 

highest value while sample with no avocado paste had the lowest value. There were significant differences (p<0.05) among 
the samples except the sample 10 % and 15 % avocado paste. The crude fiber increase was as a result of increase proportion 

of avocado paste. The increased fiber content of the bread samples could be attributed to the high fiber content in the avocado 
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paste. This is an indication that the avocado fruits are good sources of fiber which could help in the digestion of food in the 
intestinal tract and good potential in the bakery (Boshra and Tajul, 2013). 

ASH  

The ash content in a food material is a measure of the total amount of minerals present within the food, while the mineral 

content is a measure of the amount of specific inorganic components present within a food, such as Ca, P, Mg, Fe, Zn, Cu, 

Na, and K. The method described by AOAC (2010) can be used to determine the ash content in a food product, where the 
food sample is ashed at about 600 0C in a furnace for an hour. Ash refers to the inorganic residue remaining after the water 

and organic matter have been removed by heating (in a furnace) in the presence of oxidizing agents, which provides a 

measure of the total amount of minerals within raw or cooked food (Byrneet al., 2015). The most widely used methods are 
based on the principle that minerals are not destroyed by heating, and that they have a low volatility compared to other food 

components. Three main types of analytical procedure have been used to determine the ash content in foods substances.  All 

of these methods are based on principles: dry ashing, wet ashing and low temperature plasma dry ashing. Bakery products 
are usually analysed for ash by the dry ashing method (USDA, 2015). 

Yusufu et al. (2018) produced bread from bambara groundnut substituted whole wheat. Blends of bambara groundnut and 

whole wheat flour were prepared with increasing levels of Bambara groundnut 0, 10, 20, 30 and 40 % addition in whole wheat. 

The blends were used in bread preparation. The ash content increased from 1.71 to 2.44 % with increase in Bambara 
groundnut in the blend formulation. Ash content indicates the level of mineral in a food compare with other results.  Similar 

trend of results was reported by (Basman et al., 2003; Wachukwu et al., 2003). Adepeju et al. (2015) reported that breadfruit 

supplemented cookies had ash content ranging from 3.09 to 8.10 %. The breadfruit and wheat flour were mixed in the 

following ratios 0:100, 100:0, 20:80, 30:70, 40:60 and 50:50 respectively and were used to produce cookies. It had been 
observed that, breadfruit contain higher ash content than wheat as 50:50 % samples had the highest ash content 8.10 %.  

These results were higher than those reported by (Atobatele et al., 2016; Ayo and Gidado 2017); 1 to 1.8 % and 1.85 to 3.75 

% respectively. 

CARBOHYDRATES 

Carbohydrates are biomolecules consisting of carbon (C), hydrogen (H) and oxygen (O) atoms, usually with a H O atom ratio 
of 2:1 (as in water) and (Cm(H2O)n  where m may or may not be different from n) (Avenas, 2012). However some 

carbohydrates like uronic acids, deoxy-sugars do not precise this stoichiometric definition nor are all chemicals that do 

conform to this definition automatically classified as carbohydrates (e.g. formaldehyde) (Butryn et al., 2012). 

Carbohydrates perform several roles in living organisms, for example, starch and glycogen serve for the storage of energy and 
also carbohydrates can form structural components like: cellulose in plants and chitin in arthropods. The 5-carbon ribose sugar 

(monosaccharide) is an important component of the following coenzymes ATP, FAD and NAD. Also, the backbone of the 

genetic molecule known as RNA, and the related deoxyribose is a component of DNA (USDA, 2015). Carbohydrates are 
central to nutrition and are found in a wide variety of natural and processed foods like cereals (wheat, maize, rice), potatoes, 

and processed foods based on cereal flour such as bread, cake, cookies etc. (Seidelmann et al., 2018). 

Bread made with higher substitution level of cassava flour recorded higher carbohydrate scores compared to lower 

substitutions and 100 % wheat flour for Bread Made from High Quality Cassava Flour (HQCF) and Wheat Flour Blends (Iwe et 
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al., 2017). This is an indication that cassava tubers are good sources of carbohydrate compared to wheat and the composition 
produced blends with higher carbohydrate contents than the parent samples. Mulak et al. (2020) studied the quality of cookies 

produced from wheat almond and carrot flour blends where Wheat, almond and carrot flours were used for the production of 

cookies in the following ratios: 100:0:0, 90:10:0, 90:0:10, 80:15:5, 70:20:10. The results showed, the carbohydrate content 
decreased 81.18 % to 71.27 % in the flour blends due to the addition of almond flour, which was attributed to the low 

carbohydrate content in the almond and carrot flour as compared to the wheat flour. This result was similar to a reported 

decrease in carbohydrate content of carrot pomace powder incorporated fiber rich cookies (Prashant et al., 2017). Lucretia et 
al. (2017) reported a similar observation. 

A decrease in carbohydrate content from 54.3, through 50.1, 44.3, 43.9, 43.9 and 43.9 % was reported by Rita et al. (2010) on 

the nutritional and sensory analysis of soya bean and wheat flour composite cake. Soy bean were substituted to wheat flour at 

the following percentages 0, 10, 20, 30, 40, and 50 % respectively. This was attributed to the fact that soy bean flour contains 
less carbohydrate but more protein as compared to wheat flour.An increase from 40.21 to 45.07 % carbohydrate content was 

reported by Olatunde et al. (2019) on the nutritional and sensory properties of cake made from blends of pigeon pea, sweet 

potato and wheat flours where five cake samples were produced with different ratios of wheat, pigeon pea and sweet potato in 
the ratio of 100:0:0, 70:20:10, 65:20:15, 60:20:20, 55:20:25. The carbohydrate increase was attributed to increase in potato 

flour which is a good source of carbohydrate. 

CONCLUSION  

Different composite flours blends have been used extensively and successfully in the production of bakery foods. The 

proximate composition has been one of the nutritional targets in these foods which have helped in fighting macro and micro 

nutrient malnutrition. Blending wheat flour with other types of flours from cereals, legumes, seeds, fungi roots and tubers etc. 
showed significant effect on the proximate composition of the flour blends as well as their finished products. These 

investigations showed that proximate composition had positive and negative effects, and it is useful for enhancing quality in 

the development of bakery foods. Most of the researches emphasized on the fact that the proximate composition of bakery 
foods is affected by the type of flour used as well as their blend ratios. Moreover, seeking ways to improve on the proximate 

composition of foods by using different flours has increased usefulness of different agriculture products in the future. 

REFERENCES 

Adeola, A.A. and Ohizua, E.R. 2018. Physical, chemical, and sensory properties of biscuits prepared from flour blends of 

unripe cooking banana, pigeon pea, and sweet potato. Food Science and Nutrition, 6(3), 532-540. 
https://doi.org/10.1002/fsn3.590. 

Adepeju, A.B, Abiodun O.A, Otutuo.l, Pele, I.G 2015. Development and quality evaluation of wheat/breadfruit cookies. 

International Journal of Technical Research and Applications, 3(6): 7-11. 

Adeyeye, S.A. and Akingbala, J.O. 2014. Evaluation of Nutritional and Sensory Properties of Cookies from maize-potato flour 

blends. African Journal of Food and Nutrition. 6 (9): 61-70. 



Guyih et al. (Proximate composition of baked foods) 

J. Postharvest Technol., 2021, 09(4): 74-83 80 

Adeyeye, S.A.O. 2018. Quality evaluation andacceptability of cookies produced from rice (Oryzaglaberrima) and soybeans 
(Glycine max) flour blends. Journal of Culinary Science and Technology, 18(1), 1–13. 

https://doi.org/10.1080/15428052.2018.1502113. 

Afolabi, I.S. 2008. Chemical qualities of oils from some fresh and market vegetable crops within Kwara State of Nigeria. 

Nigerian Society for Experimental Biology, 20, 71-75. 

Ahure Dinnah, Mulak Desmond Guyih and Mike O. Eke 2020. Vitamin Content and Storage Studies of Cookies Produced from 
Wheat, Almond and Carrot Flour Blends. Asian Food Science Journal, 15(3): 31-41. 

Akujobi, I.C 2018. Nutrient Composition and Sensory Evaluation of Cookies Produced from Cocoyam (Xanthosomas 

agittifolium) and Tiger Nut (Cyperus esculentus) Flour Blends. Int. J. Innovative Food, Nut. and Sust. Agric. 6(3):33-

39. 

AOAC. 2010. Official methods of analysis. Association of Official Analytical Chemists, 18th edition. Washington D. C. 
USA.121-130. 

Atobatele, O.B. and Afolabi, M.O. 2016. Chemical Composition and Sensory Evaluation of Cookies Baked from the Blends 

from the Blends of Soya Bean and Maize Flours. Applied Tropical Agriculture 21 (2) Special Issue, 8-13. 

Avenas P 2012. "Etymology of main polysaccharide names"(PDF). In Navard P (ed.). The European Polysaccharide Network 

of Excellence (EPNOE). P 13-21 Wien: Springer-Verlag. 

Ayo J. A and Gidado E. F 2017. Physicochemical, phytochemical and sensory evaluation of acha-carrot flours blend biscuit. 

Current Journal of Applied Science and Technology,25(5): 1-15. 

Baljeet, S. Y., 1Ritika, B. Y. and 2Reena, K. 2014. Effect of incorporation of carrot pomace powder and germinated chickpea 
flour on the quality characteristics of biscuits. International Food Research Journal. 21 (1): 217-222. 

Banjo AD., Olusegun AL, Songonuga L.2006. “The nutritional value of fourteen species of edible insects in southwestern 

Nigeria”. African Journal of Biotechnology 5.3 : 298-301. 

Basman A, Koksel H 2003. Utilization of transgluranase use to increase the level of barley and soy flour incorporation in wheat 

flour breads. Journal of Food Science 68: 2453-2460. 

Boshra, V., and Tajul, A.Y. 2013. Tropical fruits: A new frontier in the bakery industry. International Journal of Medical 
Sciences and Biotechnology, 1, 51-60. 

Butryn ML, Clark VL, Coletta MC 2012. Akabas SR, et al. (eds.). Behavioral approaches to the treatment of obesity. Textbook 

of Obesity. John Wiley and Sons. p. 259. ISBN 978-0-470-65588-7. 

Chinma CE., Emannuei KI, Maurice A 2007. “Processing and acceptability of fried cassava balls (“Akara-akpu”) supplemented 

with melon and soybean flours”. Journal of Food Processing and Preservation 31.2 2007: 143-156. 



Guyih et al. (Proximate composition of baked foods) 

J. Postharvest Technol., 2021, 09(4): 74-83 81 

Dako, E., Retta, N. and Desse, G. 2016. Comparison of Three Sweet potato (Ipomoea batatas(L.) Lam) Varieties on 
Nutritional and Anti-Nutritional Factors. Global Journal of Science Frontier Research 16 (4). 

De Paepe K, Verspreet J, Courtin CM, Van de Wiele T 2020. "Microbial succession during wheat bran fermentation and 

colonisation by human faecal microbiota as a result of niche diversification". The international society of microbial 

ecology Journal. 14 (2): 584–596. doi:10.1038/s41396-019-0550-5. 

Defloor I 1995. Factors governing the breadmaking potential of cassava (ManihotesculentaCrantz) flour. Journal of the science 
of food and agriculture. 68 (2), 167-174. 

Eke J., Achinewhu. SC. Sanni L. 2008. “Nutritional and sensory qualities of some Nigerian cakes”. Nigerian Food Journal vol 

26. No 2. 

Emmanuel, K.O., Michael, A.I., Olajide, P.S. andBakare, H.A. 2019. Quality attributes and storagestability of bread from 

wheat–tigernut compositeflour. Journal of Culinary Science and Technology, 17(1), 1-14. 

Fahim Ullah, Sajjad Ahmad, Said Wahab, AlamZeb, Mansoor Khan Khattak, Saleem Khan 4 and Min Kang 2016.Quality 
Evaluation of Biscuits Supplemented with Alfalfa Seed Flour. Foods, 5, 68; doi: 10.3390/foods5040068. 

Fischer Walker, C.L. Lamberti, L.; Adair, L.; Guerrant, R.L.; Lescano, A.G.; Martorell, R.; Pinkerton, R.C.; Black, R.E 2012. 

Does childhood diarrhea influence congnition beyond the diarrhea-stunning pathway. Plos one; 7, e47908. 

Food Standard Agency 2007. Manual of Nutrition: Food Standard Agency Consolidated Resource Accounts. House of 

Commons Papers by Great Britain, 737. 

Gbenga-Fabusiwa, F.J., Oladele, E.P., Oboh, G.Adefegha, S.A. and Oshodi. A.A. 2018. Nutritionalproperties, sensory 

qualities and glycaemic responseof biscuits produced from pigeon pea-wheatcomposite flour. Journal of Food 

Biochemistry, 42(4), e12505. https://doi.org/10.1111/jfbc.12505. 

Ifediba Donald I. and ObasiChioma O 2018. Evaluation of Minerals, Vitamins and Phytochemicals in High Fiber 
BiscuitsProduced from Blends of African Breadfruit, Maize and Coconut Flours. International Journal of Advances in 

Scientific Research and Engineering, Volume 4, Issue 3, 86-99. 

Indriyani, L., Rohman, A., andRiyanto, S. 2015. Physico-chemical characterization of avocado (perseaamericana mill.) oil from 

three Indonesia avocado cultivars. Research Journal of medicinal Plant, 10, 67-78. 

Isengard HD 2001. Water content, one of the most important properties of food. Food Control;12(7):395-400. 

Iwe MO, Michael N, Madu NE, Obasi NE, Onwuka GI,  2017. Production and Evaluation of Bread Made from High Quality 

Cassava Flour (HQCF) and Wheat Flour Blends. Agrotechnology 6: 166. doi: 10.4172/2168 9881.1000166 



Guyih et al. (Proximate composition of baked foods) 

J. Postharvest Technol., 2021, 09(4): 74-83 82 

Keenan MJ, Zhou J, Hegsted M, Pelkman C, Durham HA, Coulon DB, Martin RJ 2015. "Role of resistant starch in improving 
gut health, adiposity, and insulin resistance". Advances in Nutrition. 6 (2): 198–205. doi:10.3945/an.114.007419. 

PMC 4352178. PMID 25770258. 

Lockyer S, Nugent AP 2017. "Health effects of resistant starch". Nutrition Bulletin. 42: 10–41. doi:10.1111/nbu.12244. 

Lucretia I. B, Patience C. O and Enobong M. O, 2017. Proximate composition micronutrient and sensory properties of 

complementary food formulated from fermented maize, soybeans and carrot flours. Sky Journal of Food Science 
Vol. 6 (3), pp. 033–039. 

Mohammed Nour, A.A., Mohamed, A.R., Adiamo, O.Q.and Babiker, E.E. 2018. Changes in protein nutritional quality as 

affected by processing of millet supplemented with Moringa seed flour. Journal of the Saudi Society of Agricultural 

Sciences, 17(3),275-281. https://doi.org/10.1016/j.jssas.2016.05.006. 

Mulak Desmond Guyih, AhureDinnah, Mike Ojotu Eke 2020. Production and Quality Evaluation of Cookies from Wheat, 
Almond Seed and Carrot Flour Blends. International Journal of Food Science and Biotechnology. Vol. 5, No. 4,, pp. 

55-61. 

Nwosu JN, Owuamanam CI, Omeire GC, Eke CC 2014. Quality parameters of bread produced from substitution of wheat flour 

with cassava flour using soybean as an improver. America Journal of Research Communication. 2: 99-118. 

Nyembwe, P.M., de Kock, H.L. and Taylor, J.R.N.2018. Potential of defatted marama flour-cassavastarch composites to 
produce functional gluten-freebread-type dough. Labensmittel-Wissenschraft und-technologie, 92, 429-434. 

https://doi.org/10.1016/j.lwt.02.062. 

Ojinnaka1, M. C. and Nnorom2, C. C 2015. Quality evaluation of wheat-cocoyam-soybean cookies. Nigerian Journal of 

Agriculture, Food and Environment. 11(3):123-129. 

Okoye, Ebele Christiana1 and Onyekwelu, Chinyere Nkemakonam 2018. Production and quality evaluation of enriched 

cookies from wheat, african yam bean and carrot composite flours. Annals. Food Science and Technology, Volume 
19, Issue 1, 1-6. 

Olatunde, S.J., Ajayi, O.M., Ogunlakin, G.O. and Ajala, A.S 2019. Nutritional and sensory properties of cake made from blends 

of pigeon pea, sweet potato and wheat flours. Food Research 1-7 eISSN: 2550-2166. 

Onyekwelu, C.N. and Ogbu, O.A.C 2017. Quality Assessment of Cookies Produced from Composite Flour of Wheat, unripe 

Plantain and Moringa Leaf. Specialty Journal of Agricultural Sciences, Vol, 3 (2): 1-7. 

Pamplona-Roger, G.D. 2007. Encyclopedia of Foods and Their Healing Power, 2, 108-111. 

Panghal, A., Khatkar, B.S., Yadav, D.N. and Chhikara,N. 2018. Effect of finger millet on nutritional,rheological, and pasting 
profile of whole wheatflatbread (chapatti). Cereal Chemistry, 96(1), 86-94.https://doi.org/10.1002/cche.10111. 



Guyih et al. (Proximate composition of baked foods) 

J. Postharvest Technol., 2021, 09(4): 74-83 83 

Peluola-Adeyemi, OluwarantiAbiodunAbdus-Salaam, RofiatBolanle Obi, Theodora Ego and Toyiemedo, Nuhesekan 
Christopher 2021. Quality Evaluation of Bread Produced from Wheat Flour using Avocado (Perseaamericana) 

Paste as Substitute, Journal. Food. Stability 4 (1): 1-12. 

Prashant S., and D. M. Shere 2017. Physico-chemical and sensory characteristics of carrot pomace powder incorporated fibre 

rich cookies. Asian Journal. Dairy and Food Research, 36 (4) 2017: 327-331. 

Rita. E. Sanful, AdizaSadik and SorphiaDarko 2010. Nutritional and sensory analysis of soya beans and wheat flour composite 
cake. Pakistan journal of nutrition, 9(8): 794-796. 

Seidelmann, Sara B; Claggett, Brian; Cheng, Susan; Henglin, Mir; Shah, Amil; Steffen, Lyn M; Folsom, Aaron R; Rimm, Eric B; 

Willett, Walter C; Solomon, Scott D 2018. "Dietary carbohydrate intake and mortality: a prospective cohort study 

and meta-analysis". The Lancet. Public Health (Meta-analysis). 3 (9): e419–e428. doi:10.1016/s2468-
2667(18)30135-x. ISSN 2468-2667. PMC 6339822. PMID 30122560. 

Shittu TA, Raji AO, Sanni LO 2007. Bread from composite cassava-wheat flour: I. Effect of baking time and temperature on 

some physical properties of bread loaf. Food Research International 40: 280–290. 

SON (2007). Nigerian industrial standard for pastas. Standard organization of Nigeria. ICS:664.68. pp.1-8. 

Tufan, B., Sahin, S. and Sumnu, G. 2019. Utilization of legume flours in wafer sheets. Legume Science, 2(1),e12. 

https://doi.org/10.1002/leg3.12 

USDA, (2015). National Nutrient Database, p. 14 

Wachukwu EK, Sokari TG, Wemedu SA 2003. Effect of sun drying and smoking of Salmonella typhimurium (lt2) during 

cowpea- dawadawa processing. Journal of Plant Foods Human Nutrition 58: 1-7. 

Wang, Y., Compaoré-Sérémé, D., Sawadogo-Lingani,H., Codaa, R., Katina, K., and Maina, N.H. 2019. Influence of dextran 
synthesized in situ on therheological, technological and nutritional propertiesof whole grain pearl millet bread. Food 

Chemistry,285, 221-230. https://doi.org/10.1016/j.foodchem.2019.01.126. 

Warner M, Thiel BL, Donald AM 2000. The Elasticity and failure of fluid-flled cellular solids. Proceedings of the National 

Academy of Science 97: 1370-1375. 

 

 

© The Author(s) 

This is an  Open Access article licensed under a Creative Commons license 
Attribution 4.0 International (CC-BY).  
 


