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CHAPTER ONE
1.0 	Introduction to Cashew 
Cashew (Anacardium Occidentale) apple is accessory fruit native in Brazil. The fruit is rich in nutrients and phytochemicals including vitamins, sugars, carotids, mineral, dietary fibers and polyphenols (Adou et al., 2012, Msoka et al., 2017). For instance, it contains about five times vitamin C content compared to typical fruits including mango, pineapple and oranges (Akinwale, 2000).Cashew is a tropical tree, often grows wild in Coastal Sandy beaches and natural forests, has strong vitality in harsh conditions and is a staple cash crop in many religions in South Asia countries. The fruit of cashew, commonly called cashew apples is usually 8-10 times larger than the cashew nut and has shown to possess antioxidant activity that is around 5 times higher than that of orange and 12 times higher than pineapple (Ayri, 2009). Due to its pronounced nutritional importance, various value added products such as juice, yam, marmalade, and wine could be obtained from cashew apple, there is nearly total post harvest loss parts ability, lack of processing technologies, short harvesting period and astringency that hinder the utilization (Bidaisee and Badrie, 2001).
The cashew apples are highly perishable not exceeding four days at room temperature. It’s availability is seasonal and even when in season, a large quantity of these fruits are wasted due to lack of adequate storage facilities (Oduwole et al., 2001). 
1.1  Types of Cashew Apple
1. Sweet Cashew Apple: This type is characterized by it’s  sweet, slightly acidic flavour and firm texture. It is often consumed fresh or used in jams and preserves. 
2. Acidic Cashew Apple: As the name suggests this type has a more acidic taste, making it suitable for use in juices, smoothies and marmalade   .
3. Bitter Cashew Apple: It’s bitter flavour profile, this type is often used in traditional medicine and as flavouring agent in some local cuisines.
4. Hybrid Cashew Apple: This type is a result of cross breeding different cashew varieties, offering a unique combination of flavours and textures.
5. Brazilian Cashew Apple:  Native to Brazil, this type is known for it’s sweet and slightly acidic flavour.
6. Indian Cashew Apple: This type is often used in local cuisine and is known for its sweet and slightly bitter flavor.
7. African Cashew Apple: It is found in various African countries, this type is often used in traditional medicine and is known for it’s bitter flavour profile.
8. Tazanian Cashew Apple: This type is often used in local cuisine and is known for it’s sweet and slightly bitter flavour.
 1.2 	Plantation of Cashew Apple
1. Temperature: Cashew trees prefer a warm humid climate with average temperature ranging from 200C to 300C
2. Soil: Well- draining sandy loam soils with PH ranging from 6.0 to 7.0 are ideal for cashew cultivation.
3. Seeds: Cashew seeds are for propagation, but they have a low germination rate and are susceptible to disease.
4. Grafting : Grafting is a popular method of propagation, as it allows for the selection of high-yielding and disease- resistant varieties.
5. Irrigation and Fertilization:
Irrigation: Cashew trees require adequate moisture, especially during fruiting stage.
Fertilization: Cashew trees requires a balanced fertilizer diet, including nitrogen, phosphorous and potassium 


1.3	Pest and Disease of Cashew Apple
1.3.1	Major Pests and Cashew Apple
1. Aphids: Aphids are small, soft bodied insects that feed on sap, causing curled or distorted leaves.
2. White flies: Whiteflies are tiny, winged insects that feed on sap, causing yellowing or stunted growth.
3. Spider Mites: Spider mites are tiny, spider like insect that feed on sap, causing yellowing or bronzing of leaves.
4. Fruit Flies: Fruit flies are small, flying insects that lay eggs in the fruit, causing damage and spoilage.
1.3.2	Major Disease of Cashew Apple
1. Powdery Mildew: Powdery mildew is a fungal disease that causes a while, powdery coating on leaves and stems.
2. Root Rot: Root rot is a fungal disease that causes roots to rot, leading to tree decline or death.
3. Leaf Spot: Leaf spot is fungal disease that causes roots to rot, leading to tree decline or death.
4. Fruit Rot: Fruit pot is a fungal disease that causes fruit to rot and spoil.
5. Antylracnose: A fungal disease that causes dark, sunken lesions on leaves and stems.
6. Dieback: A fungal disease that causes baronies to die back, leading to reduced yields and tree decline.
1.4	Harvestation of Cashew Apple
	Pre-Harvest Preparation
1. Monitor Fruit Maturity: Check the cashew apples regularly, as they ripen quickly.
2. Prepare Harvesting Tools: Gather necessary tools, such as baskets, bags, or containers for collecting the fruit.
1.4.1	Harvesting Methods
1. Hand picking: carefully pluck the cashew apples from the tree, avoiding damage of fruit and tree.
2. Mechanical harvesting: use mechanical harvesters such as shakers or tree shakers for large scale commercial plantations.
3. Combination harvesting: combine hand-picking and mechanical harvesting methods for optimal efficiency.
1.4.2	Harvesting Techniques
1. Select ripe fruit: choose cashew apples that are fully ripe, as they are sweeter and less acidic.
2. Avoid over handling: handle the fruit gently to prevent bruising and damage.
3. Harvest in the morning: harvest cashew apples in the morning, when the fruit is typically at its highest quality.
1.4.3	Post Harvest Handling
1. Sort and Grade: sort and grade the harvested cashew apple according to size, color and quality
2. Store properly: store the cashew apples in a cool, dry place to maintain their quality and freshness.
3. Process promptly: Process the cashew apples promptly, either by consuming them fresh, using them for juice or jam production, or drying them for later use.
1.5	Statement of the Research Problem
Cashew apple are highly perishable due to its moisture content and it is unavailable all year round. 
1.6 	Justification
Drying using different method (sun. solar, mechanical dehydrator and freeze- drying ) can aid in extending the shelf life, preserve its nutrient and bioactive component. Its do prevent the cashew from spoilage, making it available all year round 
1.7AIM AND OBJECTIVES
 Aim: 
-To evaluate red yellow cashew apple using different drying techniques    
General Objective 
-To determine the proximate properties of dried cashew apple 
-To determine the phytochemical properties of dried cashew apple










CHAPTER TWO
2.1 Nutritional Composition of Red Yellow Cashew Apple
Cashew apples also have light triterpenoid and phenolic content which plays an important role in inhibiting bacteria causing gastritis in human (Salehi et al., 2020). Nutrition wise, cashew apples contain around 80% - 90% of juice pH 3.9 – 4.1. In which sugar accounts for about 80% - 90% and consist of mainly reducing sugar, vitamin C, B1, B2,PP and Carotlenoids (Abieu et al., 2013) Cashew apples are also abundant in minerals including iron (30 times higher than lemon), calcium and phosphorus and contain other nutrients in high qualities including 9% protein.
	However, the high content of tannin (around 0.2% - 0.5%) is responsible for the acid and bitter taste of the fruit, discouraging its consumption and thus causing difficulties in processing into palatable products (Assis et al., 2007, Emmanuella et al., 2016). Therefore, cashew apple is often discarded after harvest or used as fertilizers, narrowing the economic value of the cashew industry and contributing to the accumulation of agricultural waste.









Table 2.1: Nutritional Composition of Red Yellow Cashew Apple
	Constituents
	Amount(Per 100g)
	REF

	Moisture (%)
	87.80
	

	Protein (%)
	0.20
	

	Fat (%)
	0.10
	

	Crude fiber (%)
	0.90
	

	Carbohydrate (%)
	11.60
	(44,45)

	Phosphorous (mg)
	10
	

	Iron (mg)
	0.2
	

	Vitamin (mg)
	261
	

	Minerals (mg)
	200
	

	Calcium (mg)
	10
	

	Thiamine (mg)
	0.02
	

	Nicotinic acid (mg)
	0.4
	

	Riboflavin (mg) 
	0.5
	

	Reducing sugar (%w/v)
	9.04 – 10.04
	(46,47)

	Sucrose (% w/v)
	0.0452 – 0.051
	(48)

	Fructose (% w/v)
	3.90 – 4.52
	(48)

	Glucose (% w/v)
	3.85 – 4.63
	(49)

	Tannis (mg)
	0.6
	

	Tannis 
	0.6
	(11)

	Carotene (mg)
	0.03 – 0.74
	


	Source (Camel et. al., 2019)
2.2 Drying of Cashew Apple
1. Solar Dring
· Method: cashew apples are dried under the sun, either by spreading them out in the sun or using a solar dryer.
· Advantages: Low cost, easy to implement and preserves nutrients,
· Disadvantages: Weather dependent, risk of contamination, and may not be suitable for large scale production.
2. Sundrying
· Method: similar to sola drying, but cashew apples are died in a controlled environment, such as a green house or a shaded area.
· Advantages: Better control over temperature and humidity reduces risk of contamination.
· Disadvantages: May require additional infrastructure, labor intensive.
3. Freezing
· Method: cashew apples are frozen to preserve their nutritional value and texture.
· Advantages: quick and easy, preserves nutrients, and can be store for long periods.
· Disadvantages: requires specialized equipment, energy intensive, and may affect texture.
4. Dehydrating (Drying)
· Method: cashew apples are dried using a dehydrator or drying tunnel to remove moisture.
· Advantages: Fast and efficient, preserves nutrients, and can be sorted for long periods.
· Disadvantages: requires specialized equipment, energy intensive.
5. Osmotic Dehydration
· Method: cashew apples are soaked in a sugar or salt solution to remove moisture and preserve the fruit.
2.3 Processing of Cashew Apple
A number of processes have already been developed for converting cashew apples into value added products such as juice, jam, powder, candy and distilled products. Dried cashew apple powder with good sensory properties could be used in the development of value added products such as cookies, bread spread.
The processing of cashew apple into wide array of food products such as juice, wine, cashew vinegar, and jam has been attempted previously (Lavinas et al., 2006). However, those processes have been shown to be unable to completely eliminate the residual tannin in the fruit juice, leaving a moderate taste of acid and bitterness and negatively affecting the consumer acceptance of the resulting products.
However, a major limitation in the production of cashew apple powder is the high capital investment in the drying unit operation. Loss of vitamin C due to drying has been reported in the range of 34 – 44 %. One of the main purposes of modern food technology is to maximize the retention of nutrients during processing and storage. Dried foods can be stored for long periods without deterioration because the microorganism which causes food spoilage and decay are unable to grow and multiply due to insufficient water contents. Unfortunately, convectional drying methods due to their high temperatures and long drying times lead to high energy consumption even quality destruction of final products. Pre-treatments can improve the drying process leading to high quality products. Pre-treated can be used to reduce the initial water content of the fruit or can be used to modify the fruit tissue structure in a way that air drying becomes faster.

CHAPTER THREE
3.0. Material and Methods
3.1. Equipment and materials 
Matured red yellow cashew apple plucked from Ara village, Ilorin, Kwara state. Equipment and materials such as bowl, water, knives, hand gloves, Zip lock bag, soil paper, tissue paper, trays with mesh, nets, electric blender, solar dryer, weighing balance, thermometer were used.
3.2. Sample preparation 
The cashew apples were sorted, washed and the nut were removed. The red yellow cashew apple were sliced and then drained to remove the moisture content for fast drying.
3.2.1. Solar drying 
The cashew apples was drained, were spread on a tray, then covered with nets and placed in a solar dryer for 72 hours. The dried red yellow cashew was blended using stainless electric blender into powder. The cashew powder was packed into zip lock bags.
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Fig. 1.0. Flow diagram for dried cashew (red and yellow) apple fruit.
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Plate 1: Red Yellow Cashew Apple
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[image: ]Plate 2: Sun Dried Red-Yellow Cashew Apple 






Plate 3: Solar Dried Red Yellow Cashew Apple

3.3. 	Determination of Proximate Composition
3.3.1. Determination of Moisture Content.
This method is based on moisture evaporation. The aluminum dishes were washed and dried in oven and in desiccators for cooling. The weight of each dish was taken. 5.0g of ground sample were weighed into a sterile aluminum dish, weight of the dish and weight of undried sample (in duplicate) were taken. These was transferred into an oven set at 800c for 2hrs and at 1000c for 3 hrespectively. This was removed and cooled in desiccators. Then the weight was measured using a measuring scale balance. It was transferred back into the oven for another one hour and then reweighed. The process continued until a constant weight gained represent the moisture content.
Calculation:- The loss in weight multiplied by 100 over the original weight is percentage moisture content.
Moisture Content (g/100g).
= loss in weight (w2-w3)/(w2-w1)×100
Where:
W1= initial weight of empty cruable,
W2= weight of cruable + sample before drying,
W3= Final weight of cruable + sampe after drying.
% Total solid (dry matter) (%) =100-moisture %
3.3.2	 Ash Content
The ash represent the inorganic component (minerals) of the sample after all moisture has been removed as well as organic materials. The method is a destructive approach based on the decomposition of all the samples were weighed into a clean dried and cooked platinum crucible. It was out into a furnace set at 5500 and allowed to blast for 3hrs. It was brought out, allowed to col in desiccators, and weighed again.
Calculation:- percentage weight is calculated as weight of ash multiplied by 100 over original weight of the sample used.
Ash content= (weight of ash/weight of original sample used × 100
Loss in weight (w3-w1)/(w2-w1)×100
Where 
w1= weight of empty cruable, w2 =weight of cruable + sample before drying and or ashing, w3= weight of cruable ash
3.3.3 	Determination of lipid content.
 The method employed was the Soxhlet extraction technique. 15g of the samples were weighed and carefully placed inside a fat free thimble. This was covered with cotton wool to avoid the loss of sample. Loaded thimble was put in the Soxhlet extractor, about 200ml of petroleum extract was poured into a weighed fat free Soxhlet flask and the flask was attached to the extractor. Cooling was achieved by a running tap connected to the extractor for at lease 6hrs after which the solvent was completely siphon into the flask. Rotary vacuum evaporator was used to evaporate the solvent leaving behind the extracted liquid in the Soxhlet. The flask was removed from the evaporator and dried to a constant weight in the oven at 600C.
The flask was then cooled in a desiccator and weighed each determination was done in triplicate. The amount of fat extracted was calculated by difference. 
Ether extracts(100g) dry matter= (weight of extracted liquid / weight of dry sample) × 100.

3.3.4 	Determination of protein
The sample 1.0g was weighed and transferred to the digestion flask 3.4g of potassium sulphate and 0.4g of copper sulphate was added alongside 5ml concentrated sulfuric acid. The flask was placed in an inclined position and heated until foaming ceased. The mixture in the flask was cooled and 45ml of distilled water added and mixed. Thereafter, anti-bumping material was added and the content of the flask carefully poured into a distillation flask. 5m NaOH was added to the content and this was immediately distilled and distillates collected into 10ml of 1m HCl containing 5 drops of mixed indicator solution. The excess acid was titrated with 1m NaOH solution until color change was observed. 
Percentage N= (m1 of standard acid × molarity m1 of NaOH × m1 4007g test portion crude protein.
General factor = 6.25g, meat=N6.25, milk=N 6.38
3.3.5	Crude fiber 
The bulk of roughages in samples is referred to as fibre and estimated as crude fiber, Twenty grams (20g) of the different samples were defatted with dethylether for 8h and boiled under reflux for exactly 30min with 200ml of 1.25% H2SO4. It was then filtered through cheese cloth on a flutter funnel. This was later washed with boiling water to completely remove the acid. The residue was then boiled in a round bottom flask with 200ml of 1.25% sodium hydroxide (NaOH). This was later incinerated in a muffle furnace at 600C for 2 h to 3 h and later allowed to cool in a desiccator and weighed 
Calculation
Weight of fiber = (C2 – C3) 
% fiber = C2 – C × 100/wt of original sample.
3.3.6	Carbohydrate Determination.
Available Carbohydrate (%) = 100 (protein %) + Moisture (%) + Ash (%) + fibre (%) + fat (%).
Energy or caloric value (kg/100g) = / protein × 16.71 + (liquids ×37.7) + (Carbohydrate × 16.7).
3.4 	Antioxidant Assay 
3.4.1. 	2-2-dipheny 1-1-picrylhydrazyl hydrogen (DPPH)
Procedure 
0.1mm working solution of DPPH in methanol was prepared, 1mg 1ml of the sample was prepared in appropriate solvent. The concentration of the samples was varied to 100-500kg/ml by serial dilution. The reaction mixture contained 1000ml of the sample and 500ml of DPPH reagent. The mixture was allowed to incubate at room temperature for 30mins in dark. The absorbance of the reaction mixture was taken at 518nm against the Reagent blank. Methanol, the control involved methanol and DPPH reagent. Ascorbic acid was used as standard to compare the % inhibition.
Calculation: % inhibition = Absorbance ctrl – Absorbance sample/ Absorbance ctrl × 100
3.4.2	Ferric Reducing Antioixdant Potential (FRAP)
	Reagents
Acetate Buffer (300mmpH3.6). TPTZ (2,4,5 - Tripyridis - S- triazine), 100MMTPTZ in 40mMHcliferric chloride tlexahydrate (20mm, ferrous sulfate Hexahydrate. The TRAP working reagent was prepared by mixing 1, 2, 3 above in the ratio 10!.

3.4.2.1	Principle of FRAP Assay
At low PH, reduction of ferric Aripydyltriazine (fem-TPTZ) complex to the ferrous form, which has an intense blue colon can be monitored by measuring the change in absorption at 593nm. The reaction is non specific in that any half reaction that has a lower redox potential, under reaction conditions, than that of the ferric ferrous half reaction will drive the ferric (fem) to ferrous (fen) reaction. The change in absorbance, therefore is directly related to the combined or "total" reducing power of the electron donating antioxidants presents in the reaction mixture.
3.4.2.1	Procedure
The reaction mixture contained 100ml of different concentration of the sample (100 - 500mg lml) and 1000 ml of the prepared FRAP working reagent. The mixture was incubated at room temperature for 6min after which the absorbed was taken at 593nm against reagents blank. Distilled water was used in place of sample for blank. Aqueous ascorbic acid solutions at 100,250,500 and 1000um/ equivalent to 200, 500, 1000 and 2000um FRAP was used as standard or ferrous sulfate (feso4. 7H20) of same concentration. The FRAP value of the sample was calculate from the formula.
FRAP(um) value = (Abs test sample/ Abs standard) x (FRAP) std (um) at should be noted that if fe (ii) standards are used for the calculation of ascorbic acid concentration, ascorbic acid has a stoichiometric factor of 2.0 in the FRAP assay; i.e 1000um fe (II) is equivalent to 1000um of FRAP but to only 500um of ascorbic acid is equivalent to 2000um FRAP.


3.5	Determination of Vitamin (Ascorbic acid)
0.1g of the sample was taken a 15ml test tube. This was extracted with 1ml of 4% trichloroacetic acid (TAC). This was stirred with vortex mixer and allowed to stay for 15 minutes. The components was centrifuged at 2000rpm for 5minutes. 500 microller of vitamin (color reagent dichloropheno lindophero) was added to 250 microliter of vitamin c color reagent. The orange colour that developed was measured at 700nm. Blank was prepared the same way as simple but TCA used in place of sample supernatant. The standard was prepared by using ascorbic acid at various concentration. The vitamin c content in each sample was calculated from the standard curve prepared using the standard.
3.5.1	Vitamin E (Tocopherol)
0.1g of sample was weighed and added to it was 1ml of xylene. This was allowed to stand for 30 minutes. The contents was centrifuge at 2000rpm for 5 minutes. 1ml of the supernatant was taken and 1ml of dipyridin was added and absorbance of taken at 460nm. The blank was prepared suing xylene in place of sample supernatant  and treated the same way as sample. The standards was prepared using alpha tocopherol at different concentration to obtained the standard curve. The concentration of vitamin E on the samples was determined from the standard curve prepared.
3.5.2	Determination of vitamin A
0.1g of the sample was weighed and to it was added 5.0ml of vitamin A reagent in -hexane (acetone -6-4). After 30min, the mixture was centrifuge and absorbance recorded at 453,505 and 663nm. Vitamin A lmg/100ml = 0.216Abs665-0.304Abs505 + 0.452Abs453


3.6	Determination of Phytochemical
3.6.1	Phytic Acid/ Phytate
	Phytic acid was determined as described by Adergbaju et al.,. (2019). The sample (2g) was weighed into a flask, macerated with 100ml of 2% Hcl and allowed to stand for 3h. the mixture was centrigued for 10 min at 13,000rpm. Then 25ml of the supernstant was placed in a seperated 250ml conical flask with 5ml of 0.3% ammonium thiocyanate solution as indicator and 53.5ml of distilled water was added to the mixture. The mixture was titrated against standard iron III chloride solution (0.00193g of iron per mt) until and end point of slightly brownish yellow color persist for 5min. phylic acid was calculated as; phylic acid (%) = Titer value x 0.00195 x 1.19 x 100. 
3.6.2	Estimation of Total Phenolics
The aliquois of the extracts, 0.1ml (1mg/ml) were taken in a test tubes. Then 0.5ml of folin-aocalteu reagent (1:1 with water) was added and mixed. After 2 minutes, 2ml of sodium carbonate solution (7.5%) was added semantically to the test tubes. Soon afetr vortexing the reaction mixture, the tubes were placed in the dark for 40 min and the absorbance was recorded at 760nm against the reagent blank. Using gallic acid monohydrate a standard curve was prepared while distilled water served as the blank. The linearity obtained was in the range of 20-100uglml. Using the standard curve, the total phenolic content was calculated and expressed as gallic acid equivalent in mg/100g of the sample.
3.6.3	Estimation of Total Flavonoid
Total flavonoid content was measured by aluminum chloride colorimetric assay described by Talari et al.,. (2012). 1ml of extracts or standard solution of quarcetin (20-100uglm) was added to 10ml volvmetric flask containing uml of distilled water. To the above mixture, 0.3ml of 5% Na N02 was added. After 5 minutes, 0.3ml of 10% Alc 13 was added. At oth min, 2ml of 5% NaN02 was added. The solution was mixed well and the absorbance was measured against prepared reagent blank at 510nm. Total flavonoids content of the sampes were expressed as mg of Quarcetin equivalent per 100g fresh mass.



















CHAPTER FOUR
4.0 Results and Discussion
4.1 Proximate Composition of Red Yellow Cashew Apple
The proximate composition for sun drying (SD), solar drying (SoD), mechanical drying (MD), and freeze drying (FD) are shown in Table 4.1. 
Table 4.1 Proximate
	Samples
	Moisture
	Crude Ash
	Carbohydrate
	Crude Fat

	Sun drying (SD)
	9.64±0.01e
	2.65±0.35ab
	72.48 ± 0.11b
	1.19 ± 0.06a

	Solar drying (SOD)
	11.27±0.06a
	2.88±0.02a
	63.04 ± 0.06d
	1.06 ± 0.02a

	Mechanical drying (MD)
	5.22±0.02d
	2.06±0.04b
	79.52 ± 0.10a
	0.88 ± 0.03b

	Freeze drying (FD)
	10.91 ± 0.08b
	2.56 ± 0.04ab
	71.59 ± 2.21e
	1.06 ± 0.06a



	Drying Method
	Crude Fiber (%)

	Sun drying
	8.52 ± 0.15c

	Solar drying
	12.21 ± 0.07a

	Cabinet drying
	11.47 ± 0.05b

	Freeze drying
	8.05 ± 0.05d



4.1.1 Moisture Content
The moisture content from Table 4.1 shows that the range was between 5.22 - 11.27%. The MD has 5.22% which is the lowest moisture content while the highest moisture content is SD (11.27%). The result also shows that there is significant difference (p<0.05) among all the samples. the moisture content recorded in this study shows lower content then 0.18-81.31% according to the CODEX General Standard (CODEX STAN 130-1981), on the quality Assessment of formulated  osmotically dehydrated cashew apple (Anacardium Occidentale) slice dried using hot air and solar driers. It also shows that the MD which had the lowest moisture content, all had higher shelf life than all other samples followed by SD (9.64%), the drying process reduces the moisture content of the raw materials which plays an important role in increasing the shelf life of products with high moisture and preserving agricultural products (Nguyen et al.,2019).
4.1.2 Crude Ash
The Crude ash ranged from 2.06 - 2.88% shown in Table 4.1. The SD has the highest minerals (2.78%) than other Samples while the MD has the lowest 2.02%. There was no significant difference between the samples (p>0.05). Significant difference between SD and MD was 1.0 - .5%. The values in this study is higher than 1% - 1.5% reported by Asmamaw et al., 2021. Higher ash content is indicative of year-rich mineral composition including element like calcium and phosphorus.
4.1.3	Carbohydrate
The carbohydrate content from Table 4.1 shows that the range were between 63.04% - 79.52%. The MD has highest carbohydrate 79.52% while SOD has the lowest carbohydrate 63.04%. There was significant difference between the samples p<0.05. The higher carbohydrate content makes the cashew apple a good source of calories, useful in energy boosting drinks or dietary supplement 
4.1.4	Crude Fat
The fat content from Table 4.1 shows that the range were between 1.19 - 0.88%. The MD has the lowest fat content 0.88%  and SD has the highest 1.19%. There was no significant difference between SD, SOD, FD (p>0.05) while there was significant difference between SD, SOD, FD and MD p<0.05. The crud fat composition was revealed to be higher 0.03-18.71% with the report of (Asgar et al., 2010) on salvaging cashew apple through processing into stimulated cashew meat. Low fat content helps to reduce weight and manage weight.
4.1.5	Crude Fiber
The highest fiber content is SOD 12.21% and the lowest fiber content is FD 8.05% shown in Table 4.1. There was significant difference P<0.05 among all the samples. The cashew meat is also very rich in crude, improving bowel movement, easy passage of waste from human system that is very important for good health. According to Jaiyeola et. al. 2024 in the investigation of cashew apples through processing into simulated cashew meat recorded 14.32% of crude fiber higher than 12.21%  - 8.05%.
4.2		Phytochemical
		Phytochemical composition of Red Yellow cashew apples. The phytochemical composition for SD, SOD,MD and FD are shown in Table 4.2.
Table 4.2 Phytochemicals
	Samples
	Flavonoids
	Phenolics
	Vitamin A

	Sun drying
	83.00 ± 0.67c
	96.18 ± 0.00a
	1.96±0.01d

	Solar drying
	215.84 ± 0.17b
	54.37 ± 0.08c
	4.15 ± 0.03c

	mechnical drying
	2.67 ± 0.34d
	35.79 ± 0.02d
	6.00 ± 0.02a

	Freeze drying
	311.50 ± 0.24a
	54.97 ± 0.03d
	4.97 ± 0.05b




	Samples
	Vitamin C
	Vitamin E

	Sun drying
	7.53 ± 0.09d
	15.75 ± 0.05c

	Solar drying
	32.16±0.13
	21.30 ± 0.10b

	Mechanical  drying
	15.23±0.16
	0.30 ± 0.10d

	Freeze drying
	28.06±0.04
	49.00 ± 0.20a



4.2.1	Flavonoids
Table 4.2 shows that the range were between 2.67% -215.84%. The MD has the lowest flavonoid content which was 2.67% while the highest flavonoid content was SOD 215.84%. The result indicated significant difference p<0.05 among the samples. The flavonoids content recorded in this study shoes higher contentthan0.12-0.24% reported by (Camel et al., 2020) on the effect of blanching and ultra sound on drying time, physicochemical and bioactive compounds of dried Cashew apple.They are important in prevention and treatment of chronic diseases such as cancer and cardiovascular disease (Zhang et al., 2015). Flavonoid content is the highest in SOD due to higher temperature inside the drier, low exchange of gas as it was in compartment.
4.2.2	Phenolics
    The Phenolics content from Table 4.2 shows that SD has the highest phenolics content 96.18% and MD has the lowest phenolics content 35.79%. The phenolics content recorded his study shows higher content than 1.80-2.41% reported by (Camel et al.,) on the effect of blanching and ultrasound on drying time, physicochemical and bioactive compound of dried cashew apple. There was significant difference among all the samples p<0.05. High phenolics content can also make the fruit unpalatable and limit its use in food products. Sundrying can lead to higher total phenolics content due to a combination of factors, including the potential for enzymatic reactions and drying conditions. Sundrying can be slower than other methods but it effectively removes moisture which can help to concentrate phenolics compounds describe by Leon et al.. (2002).
4.2.3	Vitamin A
Vitamin A content from Table 4.2 shows that the range was between 1.96% - 6.00% .The highest Vitamin A content is MD 6.00% and the lowest Vitamin A content is SD 1.96%. There was significant difference among all the samples p<0.05. Vitamin A content can be lower in cabinet drying compared to other methods due to the heat sensitivity of carotenoids and the longer drying time often associated with cabinet drying. Higher temperature and prolonged drying can degrade the compound leading to reduced vitamin content in the final dried product was obtained by Adejumo et al.,. (2012).
4.2.4 	Vitamin C
Vitamin C content from Table 4.2 shows that the range was between 7.53% - 32.16%. The highest Vitamin C content is SOD 32.16% and the lowest Vitamin C content is SD 7.52%. There was significant difference among all the samples p<0.05. the effect of ultrasound and blanching on vitamin Cof cashew apple shows that the vitamin C content of cashew apple teated is lower content 2.9-5.7% by (Camel et al. 2020,). The lower ascorbic acid content of Solar dried samples could be attributed to the longer drying time, exposure to sunlight, and higher temperature inside the logane 780mg/100g for hot air and solar dried samples respectively is still higher compared to fresh fruit like strawberry, lemon, orange and grape reported by Szeto et al.,. (2002).
4.2.5	Vitamin E
Vitamin E content from table 4.2 shows that the range is between 0.30% - 4.90%. The lowest vitamin E content in MD 0.30% while the highest vitamin E content is 9.00%. There was significant difference among all the samples. p<0.05. Freeze drying retains a higher level of vitamin E in cashew apples compared to other drying methods because it minimizes heat exposure. Freeze drying removes water through sublimation (ice turning directly to vapour) under vacuum preserving most of the nutrient content reported by (Mujumdar, 2015).













CHAPTER FIVE
	5.0 Conclusion 
 Red yellow cashew apple is a type of cashew rich in nutrients and phytochemicals. The study investigated the effect of different drying methods on red yellow cashew apple using the sun, solar, mechanical dehydrator and freeze drying methods. The results shows that the best of all the samples is the freeze drying and solar drying. This shows that it was able to retain its quality and phytochemical properties. Therefore, dried cashew apple powder can be used all year round using this method of drying. It can be use to fortify food that are low in fibers, minerals, vitamins especially for pregnant women, weaning infants and weight management.
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