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ABSTRACT

This study focused on the comparative proximate analysis of yam flour processed by different drying methods, specifically cabinet drying and dehydrator drying, for the preparation of amala, a staple Nigerian food. Fresh yam tubers were peeled, sliced, blanched, and subjected to the two drying techniques before milling into flour. The flours obtained were analyzed for their proximate composition, including moisture, crude protein, crude fat, ash, crude fibre, and carbohydrate content, using standard AOAC methods. Results revealed variations in the proximate composition of the flours depending on the drying method employed. Cabinet-dried yam flour exhibited relatively lower moisture content, suggesting better storage stability, while dehydrator-dried flour retained slightly higher crude protein and carbohydrate values, indicating potential nutritional advantages. The differences observed highlight the significant influence of drying methods on the nutritional and physicochemical qualities of yam flour. The findings provide valuable insights for processors and consumers in selecting appropriate processing methods that balance nutritional quality, storage stability, and suitability for amala preparation.
viii

CHAPTER ONE
INTRODUCTION
1.1	Background of the Study
Root and tuber crops contribute significantly to food security in tropical and subtropical regions of the world. Among these, yam (Dioscorea spp.) occupies a prominent position as a staple food, especially in West Africa where it plays a vital role in the diets and livelihoods of millions of people (IITA, 2014; FAO, 2020). Nigeria is recognized as the global leader in yam production, contributing over 70% of the world’s total output, with annual production exceeding 48 million metric tonnes (FAO, 2020).
Yam (Dioscorea spp.) is a major staple food crop in many tropical and subtropical countries, especially in West Africa, where it plays a critical role in the diets and economies of millions of people. Nigeria is the largest producer of yam globally, accounting for more than 60% of the world's total production (Karim, R 2016). It is one of the most culturally and nutritionally important food crops in Nigeria. Its production and consumption are deeply embedded in the socio-economic and cultural fabric of Nigerian society. Despite this importance, postharvest losses of yam tubers remain a serious challenge, with losses estimated at 20-40% annually due to poor handling and lack of proper preservation methods (Okonkwo et al., 2009; FAO,2020). Processing yam into flour offers an effective way of reducing these losses while ensuring year-round availability and convenience in meal preparation. 
Yams is not only a major source of dietary carbohydrates but also provide fiber, essential micronutrients, and bioactive compounds. Their adaptability to different agro-ecological zones and cultural acceptance has made them central to food security in many African communities.
Among the numerous traditional yam-based foods in Nigeria, Amala is widely consumed, particularly in the southwestern region. Amala is a dough-like food product made by reconstituting yam flour in boiling water. The flour used for Amala preparation, commonly called Elubo, is typically made from dried and milled yam tubers. The quality of the Amala depends heavily on the processing method of the yam flour, which influences its color, texture, taste, and nutritional composition.
The preparation of yam flour involves several stages, including peeling, slicing, drying, and milling. Various processing techniques such as sun drying, oven drying, blanching, and fermentation are employed depending on the resources available, desired product characteristics, and cultural preferences. Each of these methods introduces distinct changes in the biochemical and nutritional makeup of the final flour product. For example, sun drying is cost-effective but may expose the product to microbial contamination and nutrient degradation due to prolonged drying under uncontrolled conditions. On the other hand, oven drying offers a more hygienic and faster alternative but may lead to heat-induced nutrient losses. Fermentation and blanching also modify the food matrix, influencing digestibility, bioavailability of nutrients, and organoleptic properties. (Adebayo-Oyetoro & Akingbala, 2007)
Despite the widespread consumption of yam flour for Amala, there is limited scientific data comparing the nutritional profiles of yam flour processed through different methods. The proximate composition — which includes moisture, ash, crude protein, crude fat, crude fiber, and carbohydrate — is crucial for assessing the energy value and dietary quality of yam flour. Differences in processing techniques may lead to significant variations in these parameters, which in turn can impact consumer health, product shelf life, and industrial applications.
With rising concerns about food quality, nutritional adequacy, and postharvest losses, it has become increasingly important to understand how processing methods affect the nutritional integrity of yam products. This knowledge will aid food processors, nutritionists, and policymakers in selecting or recommending the most appropriate processing method that preserves or enhances the nutritional quality of yam flour for Amala. Furthermore, such comparative studies support the development of value-added yam products and promote the sustainability of indigenous food systems.
Several studies have shown that drying methods alter not only the proximate composition (moisture, ash, protein, fat, fibre, carbohydrate) but also the functional properties (swelling index, water absorption, pasting behaviour) of yam flour (Otegbayo et al., 2010; Adepoju et al., 2016). Despite the abundance of yam in Nigeria, there is limited systematic data comparing the proximate composition of yam flour processed through different drying techniques, particularly sun drying, room drying, and cabinet drying.
1.2	Statement of the Problem
Despite the high consumption of yam flour for Amala in Nigeria, little attention has been paid to the comparative evaluation of how different drying methods affect its nutritional composition. Some processors prioritize traditional sun drying due to its simplicity and cost considerations, while others use room drying or modern drying methods for efficiency, hygienic and aesthetic qualities. However, there is limited data comparing the proximate values of yam flour processed through these diverse methods.
This knowledge gap raises several concerns; are certain drying methods superior in retaining essential nutrients? How do drying techniques affect the proximate composition (moisture, protein, fat, ash, fibre, carbohydrate) of yam flour? And which processing methods yields the most nutritionally advantageous flour for amala preparation?
Without scientific evidence, processors and consumers are left with traditional assumptions, which may not always guarantee the best nutritional outcomes.
1.3	Justification of the Study 
Investigation and comparing the nutritional profiles of yam flour proceed by different drying methods can identify the drying method that best preserves proximate composition which will improve the dietary quality of yam flour consumed by millions of Nigerians.
Processing yam into flour will reduces postharvest losses, enhances shelf-life, and ensures year-round availability of yam-based foods (Oduro et al., 2013).
Nutritionally, superior yam flour will contribute to better health outcomes by providing balanced energy, fibre, and essential nutrients. 
Food processors and manufacturers require data on the most efficient processing methods to maintain quality and consumer acceptability.
Finding from this study can guide agricultural extension services, nutritionists, and policymakers in recommending appropriate yam processing practices.
1.4	Aim of the Study
The aim of this study is to compare the proximate composition of yam flour produced using different drying method
The specific objectives
i. Process yam flour using different drying and treatment methods (sun drying, room drying and dehydrator drying).
ii. Determine the proximate composition (moisture, ash, crude fiber, fat, protein, and carbohydrate) of the yam flour samples.
iii. Compare the nutritional differences among yam flours obtained from the different processing methods.
iv. Recommend the most nutritionally advantageous drying method for Amala preparation.


CHAPTER TWO
LITERATURE REVIEW
2.1	Overview of Yam (Dioscorea spp.)
Yam belongs to the genus Dioscorea comprising over 600 species, of which about 10 are cultivated for food, with Dioscorea rotundata (white yam), D. alata (water yam), D. cayensis, and D. dumetorum being the most widely consumed in West Africa (IITA, 2024). Nigeria is the largest producer globally, accounting for over 70% of world production, with an annual yield of about 48 million metric tonnes (FAO, 2020). Another source said Nigeria alone accounts for over 60% of global yam production (Oladunmoye, M., & Afolabi, O. (2012).
Nutritionally, yam tubers are in complex carbohydrates (mainly starch, 60-70%), and are consumed in various forms including boiled yam, pounded yam, and flour used for Amala. Yam is also a good source of dietary fiber, vitamin C, potassium, and some B vitamins such as thiamine and riboflavin (Coursey, 2019). They also contain bioactive compounds like diosgenin, which has potential pharmaceutical applications (Akinola et al., 2019). Beyond nutrition, yam plays a soci-cultural role, being central to festivals, rituals, and food security in West African societies.
Table 1	Nutrient and Micronutrient Composition of White Yam (Dioscorea rotundata) (Values per 100 g Edible Portion, Fresh Weight Basis):

	Nutrient
	Amount per 100 g

	Energy
	118 kcal

	Water
	69.6 g

	Carbohydrates (total)
	27.9 g

	Protein
	1.5 g

	Fat (total)
	0.2 g

	Dietary Fiber
	4.1 g

	Ash
	1.2 g

	Minerals
Calcium
Magnesium
Phosphorus
Potassium
Sodium
Iron
Zinc
Copper
Manganese
	
17 mg
21 mg
816 mg
55 mg
9 mg
0.5 mg
0.2 mg
0.2 mg
0.4 mg

	Vitamins
Vitamin C (ascorbic acid)
Vitamin B1 (Thiamine)
Vitamin B2 (Riboflavin)
Vitamin B3 (Niacin)
Vitamin B6 (Pyridoxine)
Folate
Vitamin A (RAE)
Vitamin E
Vitamin K
	
0.11 mg
17.1 mg
0.03 mg
0.55 mg
0.29 mg
23 µg
7 µg
0.35 mg
2.3 µg


Sources: USDA Food Data Central (2019); Opara, L.U. (2013); Adepoju, O.T. (2010).



2.2	Yam Flour and Amala Preparation
Yam flour (elubo) is produced by peeling, slicing, drying and milling yam tubers into fine powder. It is reconstructed in boiling water to produce Amala, a staple dish especially popular among the Yoruba people of southwestern Nigeria (Otegbayo et al., 2010).
The sensory and functional quality of yam flour depends on the yam variety, maturity, and especially the processing method. Parameters such as colour, aroma, viscosity and elasticity of amala are influenced by drying and milling practices (Afoakwa et al., 2012). Dark colouration, for instance, is common in traditionally sun-dried yam flour, which is culturally preferred in some regions but may indicate nutrient degradation due to prolonged exposure (Oduro et al., 2013).
2.3	Processing Methods of Yam Flour
2.3.1	Sun Drying
Sun drying is the most traditional and widely used practiced method of yam preservation in Nigeria and other yam-producing regions. It involves exposing yam slices to direct sunlight for several days. While cheap and simple, this method is time-consuming, weather-dependent, and susceptible to microbial and insect contamination. This method is low-cost and requires no sophisticated equipment, making it popular among rural processors (Adebayo-Oyetoro & Akingbala, 2007). Nutrient losses, especially of heat-labile vitamins (e.g., vitamin C), are common (Oduro et al., 2013)
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2.3.2	Oven Drying
Oven drying is a controlled dehydration method where yam slices or chips are dried in an oven at a set temperature (commonly between 50 °C and 80 °C) to achieve uniform moisture reduction. It is more hygienic and faster than sun drying, with less risk of contamination (Adebayo-Oyetoro & Akingbala, 2007). However, high heat may cause browning reactions (Maillard reaction), which can alter flavour and reduce protein quality (Adepoju et al., 2016)
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2.3.3	Cabinet /Dehydrator Drying
Cabinet drying (also called tray drying or dehydrator drying) is a modern method where yam slices are spread on trays inside a controlled hot-air drying cabinet. Hot air (40–70 °C) is circulated uniformly, ensuring even drying. Unlike sun drying, this method is hygienic, faster, and less dependent on weather conditions (Adeyemi & Oluwole, 2016). It is increasingly adopted in semi-industrial processing but requires higher energy input.
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2.3.4	Room Drying (Ambient Air Drying)
Room drying involves spreading yam slices or chips are spread on trays or mats and allowed to dry naturally at room temperature (typically 25–32 °C in tropical climates). Unlike sun drying, samples are not directly exposed to sunlight but rather to natural airflow indoors or under shade. This method is sometimes adopted when processors want to avoid direct contamination from dust, insects, and UV exposure. It may encourage mold growth if relative humidity is high (Otegbayo et al., 2010).
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2.3.5	Other Methods (Fermentation and Blanching)
Fermentation prior to drying can improve flavour, digestibility, and shelf-life of yam flour but may lead to nutrient losses (particularly water-soluble vitamins) (Oyeyinka et al., 2020). Blanching yam slices before drying inactivates enzymes responsible for browning and spoilage but prolong blanching may leach minerals and soluble nutrients (Ihekoronye & Ngoddy, 2015).
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2.4	Proximate Analysis of Food
2.4.1	Moisture Content
Moisture content is one of the most critical parameters in yam flour processing because it directly affects shelf stability, microbial safety, texture, and the functional properties of the flour when reconstituted into Amala. Fresh yam tubers contain 60–70% moisture, and effective drying or processing methods are needed to reduce this to a safe storage level (<12%) (Adeyemi & Oluwole, 2016).
2.4.2	Ash Content
Ash content is a measure of the total mineral composition of a food sample after complete combustion of organic matter. In yam flour, ash provides an estimate of essential minerals such as potassium, calcium, magnesium, phosphorus, and trace elements. Minerals play a key role in nutrition and functional properties of yam-based products, including Amala (Otegbayo et al., 2010).
2.4.3	Crude Protein
Crude protein content in yam flour is relatively low compared to cereals and legumes but still contributes to its nutritional value. Yams (Dioscorea spp.) typically contain 3–9% protein on a dry weight basis, depending on variety and processing method (Okonkwo et al., 2009). Protein in yam flour is important for growth, tissue repair, and maintenance of body functions.

2.4.4	Crude Fat
Crude fat (also referred to as ether extract) in yam flour is generally very low, typically ranging from 0.2–1.0% on a dry weight basis (Okonkwo et al., 2009). Though present in small quantities, fat contributes to energy value, flavour, mouthfeel, and storage stability of yam flour. However, excessive fat could reduce shelf life due to lipid oxidation and rancidity. Also, excessive fat oxidation during storage can lead to rancidity, affecting flour quality (Oduro et al., 2013).
2.4.5	Crude Fibre
Yam flour contains dietary fibre (2-6%) that aids digestions and prevents constipation. Drying methods influences fibre retention, as excessive processing can degrade fibre components (Afoakwa et al., 2012).
2.4.6	Carbohydrate Content
Carbohydrate (70-85%) is the major component, making yam an important energy food. Carbohydrate digestibility and starch retrogradation are influenced by drying temperature and storage (Okonkwo et al., 2009).
2.5	Nutritional and Functional Composition of Yam Flour
Yam flour is mainly composed of carbohydrate (starch), minor protein, trace fat, fibre, and minerals. However, species, maturity and processing (sun drying, oven drying, fermentation, blanching, cabinet/dehydrator drying, or room drying), and storage condition significantly alters its proximate profile. For example, sun-dried yam flour often has higher carbohydrate content but lower vitamin retention, whereas cabinet drying better preserves vitamins and proteins (Otegbayo et al., 2010; Adeyemi & Oluwole, 2016).
Functionality, yam flour quality is evaluated by its swelling index, water absorption capacity, paste viscosity, and colour. These parameters determine the texture, softness and elasticity of amala, which strongly influence consumer acceptability (Otegbayo et al., 2010).


Table 2	Proximate Composition of White Yam (Dioscorea rotundata) on Fresh Weight Basis (per 100g Edible Portion)
	Proximate Component
	Amount (%)

	Moisture
	69.6

	Protein
	1.5

	Fat (Ether extract)
	0.2

	Crude Fiber
	1.3 – 4.1

	Ash
	1.2

	Carbohydrate (by difference)
	23.0 – 27.9


Sources: Adepoju, O.T. (2010); Opara, L.U. (2013); USDA FoodData Central (2019).


CHAPTER THREE
3.1	Materials and Methods
Fresh white yam (Dioscorea rotundata) weighing 50kg was purchased from Oja-Oba market, Ibadan, Oyo state, Nigeria. The yams selected were mature, firm, and free from insect infestation and rot, as tuber quality significantly influences flour characteristics (Otegbayo et al., 2010).
All other materials included stainless steel knives, plastic trays, sieves, an electric blender (Sliver Crest), dehydrator cabinet dryer, oven, weighing balance, and standard laboratory equipment. All reagents and chemicals used were analytical grade and obtained from the Food Science and Technology Laboratories, Kwara State Polytechnics.
3.2	Methods
3.2.1	Production of Yam Flour
While yam tubers were weighted and sorted. The sorted tubers were manually peeled using stainless steel kitchen knife to minimize enzymatic browning and contamination (Oyeyinka et al., 2020). The peeled tubers were sliced uniformly into 1.5mm thickness slices to ensure even drying. The slices were washed in warm water to reduce surface starch and prevent oxidative browning and soaked for 24 hours and, after which the water was drained, and the yam was kept in sieve.
The sliced yams were divided into three (3) groups and subjected to different drying methods:
i. Group A: Sun drying
ii. Group B: Room/ambient air drying and 
iii. Group C: Cabinet (dehydrator) drying
After drying, the slices were milled into fine powder using an electric blender and sieved to obtain flour of uniform particle size. The flour was packaged in airtight containers and stored under ambient laboratory conditions prior to analysis. 
3.2.2	Sun Drying
Yam slices in group A were spread on clean trays and sun dried for 4 days at an average ambient temperature of 37 ± 2 0C until they become brittle. This method mimics traditional household processing commonly practiced in rural Nigeria (Adebayo-Oyetoro & Akingbala, 2007). They were milled with an electric blender (Sliver Crest) into fine powder (flour).
3.2.3	Room Drying
Yam slices in group B were spread in well-ventilated laboratory conditions at an ambient temperature of 25-28 0C for 7 days until they become brittle. They were milled with an electric blender (Sliver Crest) into fine powder (flour).
3.2.4	Dehydrator/Cabinet Drying
Yam slices in group C were dried using a hot-air cabinet dryer at average temperature of 90 0C for 24 hours until they become brittle. They were later milled with an electric blender (Sliver Crest) into fine powder (flour).
3.3	Proximate Analysis
Proximate analysis of the yam flour samples was conducted using standard AOAC (2016) methods. All analyses were performed triplicated, and results were reported as mean ± standard deviation to ensure reliability.
3.3.1	Determination of Moisture Content
This method is based on the evaporation of moisture from the sample.
Procedures:
5 g of the ground sample was weighed into a clean, dried aluminum dish. The dish with sample was dried in an oven at 80°C for 2 hours and later at 100°C for 3 hours. The dish was cooled in a desiccator and reweighed. Drying continued in intervals until a constant weight was obtained.
Calculation:
Moisture Content   = W2 − W3 × 100
                   			      W2 − W1​
Where:
W1 = weight of empty dish
W2 = weight of dish + sample before drying
W3 = weight of dish + sample after drying
Total Solids (Dry Matter) = 100 − Moisture Content (%)
3.3.2	Determination of Ash Content
This represents the inorganic residue remaining after combustion of the organic matter.
Procedures:
20 g of each sample was weighed into a pre-weighed platinum crucible. The crucible was placed in a muffle furnace at 550°C for 3 hours until white ash was obtained. It was cooled in a desiccator and reweighed.
Calculation:
Ash Content (%) = W3 – W1 ×100
         W2−W1     
Where:
W1 = weight of empty crucible
W2 = weight of crucible + sample before ashing
W3 = weight of crucible + ash
3.3.3	Determination of Lipid Content
The Soxhlet extraction technique was used.
Procedures:
15 g of the sample was placed in a fat-free thimble and inserted in the Soxhlet extractor. 200 ml of petroleum ether was added into a weighed flask and the system was refluxed for 6 hours. The ether was then evaporated using a rotary evaporator. The residue (lipid) was dried in an oven at 60°C, cooled, and weighed.
Calculation:
Lipid (%) = Weight of extracted lipids ​×100
                      Weight of dry sample  
3.3.4	Determination of Protein Content
The Kjeldahl method was used to determine nitrogen content and calculate crude protein.
Procedures:
1.0 g of the sample was digested with 5 ml concentrated H₂SO₄ and catalysts (K₂SO₄ + CuSO₄). The digest was diluted and distilled with NaOH, and the released ammonia was captured in 1M HCl with an indicator. Titration was done with NaOH until a color change was observed.
Calculation:
%N = (Vol. of acid × M) − (Vol. of base × M) × 1.4007
Weight of Sample
Crude Protein = %N × 6.25
3.3.5	Crude Fiber
20 g of defatted sample was boiled under reflux with 200 ml of 1.25% H₂SO₄ for 30 minutes, filtered, washed, then boiled again with 1.25% NaOH. The residue was filtered, dried in an oven, cooled in a desiccator, weighed, incinerated at 600°C in a furnace, cooled, and weighed again.

Calculation:
% Fiber = (C2 – C3​)     × 100
          Weight of Sample
3.3.6	Carbohydrate Determination
Available carbohydrate was determined by difference:
% Carbohydrate = 100 − (%Protein + %Moisture + %Ash + %Fiber + %Fat)


CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	Proximate Composition of Processed Food Samples
The proximate composition of the three processed food samples; AD (Air-Dried), SD (Sun-Dried), and DD (Dehydrated)is presented in Table 1. The results reveal significant variations (p < 0.05) in the nutritional profiles among the samples, as indicated by the differing superscript letters across rows for each component.
Table 1:	Proximate Composition of Processed Food Samples
	Sample
	Moisture (%)
	Ash (%)
	Carbohydrate (%)
	Lipid (%)
	Crude Fibre (%)
	Protein (%)

	AD
	13.77a ± 0.31
	2.20a ± 0.01
	73.17c ± 0.35
	0.48a ± 0.02
	1.76a ± 0.02
	8.61a ± 0.00

	SD
	12.05b ± 0.13
	1.68b ± 0.08
	77.71b ± 0.02
	0.31b ± 0.01
	1.23b ± 0.09
	7.36b ± 0.65

	DD
	7.58c ± 0.06
	2.10b ± 0.12
	80.99a ± 0.14
	0.32b ± 0.01
	1.20b ± 0.06
	7.82ab ± 0.00


NOTE: Values are mean and standard deviation of two replicates. Values carrying the same superscript (alphabet) show no significant difference with other values in the same column.


4.1.1	Moisture 
Proximate analysis showed that sample AD had the highest moisture, followed closely by the SD sample. However, there is a significant difference in (p<0.05) if the moisture of both AD and SD. Also, DD sample had the least moisture.
4.1.2	Ash
The proximate analysis showed that AD sample had the highest ash. However, there is a significant difference in (p<0.05) ash of AD sample compared both SD and DD samples. Also, SD sample had the least ash.      
4.1.3   Carbohydrate 
The proximate analysis showed that DD had the highest carbohydrate followed closely by SD sample. However, there is a significant difference in (p<0.05) in the carbohydrate content of both SD and DD compared to AD sample. Also, AD sample had the lowest carbohydrate.
4.1.4	Lipid
The proximate analysis showed that AD Sample had the highest lipid. However, there is a significant difference (<0.05) in the lipid of AD sample compared to SD and DD sample. Also, SD sample had the lowest lipid


4.1.5	Crude Fibre
The proximate analysis showed that the AD sample had the highest crude fiber. However, there is a significant difference in (p<0.05) the crude fibre of AD compared to both SD and DD samples. Also, DD sample had the lowest crude fibre
4.1.6	Protein 
The proximate analysis showed that the AD sample had the highest protein followed closely by DD sample, however, there is a significant difference in (p<0.05) of the protein of AD and DD sample compared to SD sample. Also, SD sample had the lowest protein.
4.2	Discussion 
The results obtained for the proximate composition of yam flour samples subjected to different drying methods revealed that drying significantly affected the nutritional quality of the product. Among the samples, the air-dried (AD) flour had the highest values for moisture, ash, lipid, crude fibre, and protein contents, while the dehydrator-dried (DD) sample recorded the lowest moisture content and the highest carbohydrate value. The sun-dried (SD) sample generally showed intermediate values for most of the parameters, except for lipid and protein, where it recorded the lowest values.
The higher moisture content observed in the air-dried sample may be attributed to the relatively slow rate of water removal during drying under ambient conditions. Air drying relies on natural convection and environmental temperature, which often results in incomplete dehydration, especially in humid climates. In contrast, dehydrator drying allows for controlled temperature and airflow, ensuring efficient moisture removal. The low moisture content in the dehydrator-dried flour is advantageous because it improves the shelf stability and reduces microbial spoilage risk.
Ash content, which represents the total mineral content of the flour, was highest in the air-dried sample and lowest in the sun-dried sample. This difference may result from possible leaching of minerals during sun drying or exposure to environmental contamination. The higher mineral retention in the air-dried sample suggests minimal loss during processing.
Carbohydrate content was highest in the dehydrator-dried flour and lowest in the air-dried sample. This could be due to the inverse relationship between carbohydrate and moisture contents, as well as possible biochemical changes during prolonged air drying that may lead to partial breakdown of carbohydrates. The controlled temperature of the dehydrator likely preserved the carbohydrate fraction, yielding a higher measured percentage.
The lipid content was also highest in the air-dried flour and lowest in the sun-dried sample. The reduced lipid content in the sun-dried sample might be due to oxidation of fats caused by prolonged exposure to sunlight and high temperature. Lipids are prone to oxidative degradation when exposed to light and oxygen, leading to a reduction in extractable fat.
Crude fibre followed a similar trend, with the air-dried sample showing the highest value. This could be due to concentration effects resulting from the partial loss of other components or structural changes in the plant matrix that make fibre more measurable after mild drying. The lower fibre in the dehydrator-dried sample may be due to the breakdown of fibrous material at higher temperatures.
Protein content was also highest in the air-dried flour, followed by the dehydrator-dried and sun-dried samples. The relatively lower protein content in the sun-dried sample may be attributed to heat denaturation and possible enzymatic degradation during the prolonged exposure to sunlight. The moderate temperature and faster drying rate in the dehydrator likely preserved protein integrity better than uncontrolled sun drying.
Overall, the observed variations indicate that drying method plays a critical role in determining the proximate composition and nutritional quality of yam flour. Air drying tended to retain more nutrients but also retained more moisture, which could limit shelf life. Dehydrator drying, on the other hand, produced a drier product with higher carbohydrate concentration and longer storage potential. Sun drying, though economical and widely used traditionally, appeared to be less effective in preserving lipids and proteins, possibly due to environmental exposure and longer drying time.
4.3	Conclusion 
In summary, the results suggest that dehydrator drying is the most suitable method for producing yam flour with low moisture content and high carbohydrate yield, while air drying may be preferable when higher nutrient retention is desired, provided storage conditions are well controlled. Sun drying remains a viable low-cost option but should be improved through better control of environmental conditions to minimize nutrient loss and microbial contamination.
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