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Abstract 

The cashew nut industry produces cashew kernel waste meal (CKWM), a nutrient-rich by-product high in 

protein. CKWM has shown promise as a feed component for laying hens and broiler chickens. This study aimed 

at determining the slaughter yield, organ weight, abdominal fat, and consumer preference of noiler chicken on 

diets with cashew kernel waste meals. 270-day-old noiler chicks were randomly separated into five groups, with 

six replicates of 9 birds each. The treatment groups (W2, W3, W4, and W5) were fed diets with 5.0%, 10.0%, 

15.0%, and 20.0% inclusion of cashew kernel waste meal, while the control group (W1) received a diet devoid 

of CKWM. The boilers were slaughtered on the 56th (last) day of the study, and their slaughter yield, organ 

weight, abdominal fat, and organoleptic attributes were assessed. The outcome revealed that the CKWM in the 

diets of noiler birds significantly affected (p < 0.05) their slaughter yield, organ weight, abdominal fat, and 

overall acceptability. Except for live weight, eviscerated weight, neck, and shank, the results of the slaughter 

yield showed significant differences (p < 0.05). All organ weights differ significantly (p < 0.05) except the 

pancreas. All the organoleptic properties except the overall acceptability were not influenced (p > 0.05). 

Comparing the results obtained with the different inclusion levels, diets with 5.0% CKWM inclusion had higher 

bled weight, dressing weight, drumstick, breast, and back weight, while up to 20.0% was tolerable for gizzard 

and spleen weight, abdominal fat, and acceptance. Thus 5.00% CKWM is recommended for improved slaughter 

yield and while up to 20.0% is acceptable for abdominal fat and consumer acceptance. 

Keywords: carcass, visceral weight, sensory properties, dual-purpose chicken, cashew waste. 

Rendimento de abate, peso de órgãos, gordura abdominal e preferência do 

consumidor de frangos de corte em dieta com farelo de resíduos de amêndoa de 

caju 

Resumo 

A indústria da castanha de caju produz farinha de resíduos de amêndoa de caju (CKWM), um subproduto rico em 

nutrientes e rico em proteínas. O CKWM tem se mostrado promissor como componente de ração para galinhas 

poedeiras e frangos de corte. Este estudo teve como objetivo determinar o rendimento de abate, o peso dos 

órgãos, a gordura abdominal e a preferência do consumidor de frangos de corte em dietas com farinhas de 

resíduos de amêndoa de caju. Pintos de abate com 270 dias de idade foram separados aleatoriamente em cinco 

grupos, com seis réplicas de 9 aves cada. Os grupos de tratamento (S2, S3, S4 e S5) foram alimentados com 

dietas com 5,0%, 10,0%, 15,0% e 20,0% de inclusão de farelo de castanha de caju, enquanto o grupo controle 

(S1) recebeu dieta desprovida de CKWM. As caldeiras foram abatidas no 56º (último) dia de estudo e foram 

avaliados o rendimento de abate, peso dos órgãos, gordura abdominal e atributos organolépticos. O resultado 

revelou que o CKWM nas dietas das aves de abate afetou significativamente (p < 0,05) o rendimento de abate, o 

peso dos órgãos, a gordura abdominal e a aceitabilidade geral. Com exceção do peso vivo, peso eviscerado, 

pescoço e pernil, os resultados do rendimento de abate apresentaram diferenças significativas (p < 0,05). Todos 

os pesos dos órgãos diferem significativamente (p < 0,05), exceto o pâncreas. Todas as propriedades 
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organolépticas, exceto a aceitabilidade global, não foram influenciadas (p > 0,05). Comparando os resultados 

obtidos com os diferentes níveis de inclusão, as dietas com 5,0% de inclusão de CKWM apresentaram maiores 

peso de sangramento, peso de molho, peso de coxa, peito e dorso, enquanto até 20,0% foi tolerável para peso de 

moela e baço, gordura abdominal e aceitação. Assim, 5,0% de CKWM é recomendado para melhorar o 

rendimento do abate e enquanto até 20,0% é aceitável para gordura abdominal e aceitação do consumidor. 

Palavras-chave: carcaça, peso visceral, propriedades sensoriais, frango de dupla finalidade, resíduo de caju. 

 

1. Introduction 

Noiler is a dual-purpose chicken producing excellent meat and eggs for smallholders to combat food insecurity 

and improve financial dependency (Oyebanji et al., 2018). Noiler is a crossbreed between a broiler and a local 

chicken (Adeleke et al., 2010). Yakubu et al. (2019) reiterated the heterotic superiority of noilers over local 

chicken in their performance rate, body mass, and feed conversion. The noiler chicken is more disease-resistant 

than broilers, grows faster, and weighs more than local chicken (Ajayi et al., 2020; Chah et al., 2014; Ajayi, 2010; 

Akinleye et al., 2011; Adeleke et al., 2010). Local chickens have lower productivity, small body size and weight, 

produce fewer eggs, with low feed efficiency. Additionally, the flavor of noiler chicken is superior and 

comparable to that of local chicken (BnetHub, 2021).  

According to Apata & Ojo (2000), the human need for quality animal protein has become an international issue 

that demands urgent attention. According to nutritional projections, a 50-70% increase in food yield will be 

needed to feed two billion people by the year 2050 (Ericksen et al., 2009; Ilea, 2019). Future predictions of 

animal product consumption show an increase with the expanding world population (Larsen, 2014; Henchion et 

al., 2017; King et al., 2017). This expansion highlights the need to raise each animal's production and the total 

number of animals (Davis; D'Odorico, 2015). This need could be satisfied by increasing the production of 

poultry types.  

The cost of poultry production has risen drastically in recent years because of the rise in feed ingredients mainly 

soya bean and corn (Raghavan, 2009, Ojediran et al., 2022b). Because of the feed ingredients price hikes, it is 

necessary to explore alternatives to conventional feed resources because feed costs constitute roughly 65-78% of 

the gross cost-on of investment (Onunkwo et al., 2019; Ahaotu et al., 2018, Ojediran et al., 2021). 

According to Ahaotu et al. (2013), it becomes crucial to investigate various feed substances that are not 

beneficial to humans. Agida et al. (2019a) have recommended sourcing of least-cost alternative feedstuff, which 

generally consists of waste (Ojediran et al., 2019a, b) is not consumed by humans, and is readily available and 

cheap (Olomu, 2011) due to the rise in demand for maize grains among people, industries, and livestock. This 

will significantly reduce food crisis and food insecurity (Agida et al., 2019b). To rely on alternative sources of 

ingredients, particularly while it is endorsed as a shift to ingredients, for which there is less competition between 

man and animals may help if alternative sources are sufficiently available (Onu et al., 2013; Akande et al., 2015). 

Cashew (Anacardium occidentale L) nut is a prime industrial and export vegetation that ranks third in the 

international manufacturing of edible nuts traded worldwide. Due to the abundance of the product in the tropics 

and its high content of polyunsaturated fatty acids, cashew kernel waste meal offers the potential to lower feed 

costs (Akinhanmi, 2008; Ojediran et al., 2021; Akomolafe; Asowata-Ayodele, 2022; Sruthi; Naidu, 2023). 

Reports have shown that cashew kernels, mainly the rejects have been applied as animal feed (Ojewola et al., 

2004; Akande et al., 2015; Carlos et al., 2015; Ojediran et al., 2021; 2022b; Aslam et al., 2024). According to 

Akande & Gbadamosi (2018), industrially between 30 and 35% of cashew kernels are commonly rejected as 

damaged or burned at some point in the production process because they do not meet export or local minimum 

grades. Pollution problems can be reduced by using cashew nuts as animal feed. As a result of roasting cashew 

nut kernels, cashew kernel waste meal has a high protein concentration (21.10-26.56%) and energy content 

(3984-4285 kcal/kg-1) (Ojediran et al., 2021, 2022b). Most research on the use of CKWM does not probe the 

carcass characteristics and consumer preference. 

Thus, there is limited research on the use of CKWM in poultry diets, especially noiler chickens. Therefore, this 

study provides valuable information on the use of CKWM in noiler chicken diets, and its influence on slaughter 

yield, organ weight, and consumer preference. 

 

2. Materials and Methods 

2.1 Experimental noilers 
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Two hundred and seventy (270) noiler 1d-old chicks were procured from Amo farm Sieberer Hatchery Limited 

in Oyo, and they were acclimatized for seven days before being introduced to the research diets. Their weights 

were determined at the commencement of the trial and distributed into 5 sets, with six replicates of 9 birds each. 

They were raised on deep litter in an open-sided house with the litter changed every week throughout the 

experimental period. They were supplied with fresh ration and water without restriction. 

 

2.2 Test ingredients 

The test ingredient was procured from a reputable cashew nut processing firm. The discarded kernel was 

hammer milled with a 2mm sieve to achieve the cashew kernel waste meal. 

 

2.3 Formulation of experimental diets  

Cashew kernel waste meal was included at 0% for the control diet (Diet W1), while it was incorporated at 5.0%, 

10.0%, 15.0%, and 20.0% in diets W2, W3, W4, and W5 (Table 1). 

 

Table 1. Composition of the diet (starter phase). 

Ingredients (%) /Diets W1 W2 W3 W4 W5 

Maize 52.50 47.50 42.50 36.00 24.00 

Fish meal   4.00 3.50 3.00 2.00 3.50 

Soya bean meal 32.00 32.00 32.00 32.00 25.00 

Full fat cashew 0.00 5.00 10.00 15.00 20.00 

Palm Kernel Cake 0.00 0.50 0.50 1.50 9.00 

Wheat offal 5.50 5.50 6.00 7.50 12.50 

*Fixed ingredients 6.00 6.00 6.00 6.00 6.00 

Total (kg) 100.00 100.00 100.00 100.00 100 

Nutrient composition      

ME (kcal/kg) 2903.85 2977.24 3048.13 3104.00 3103.00 

Crude Protein  22.62 23.00 23.39 23.64 23.94 

Ether Extract 3.65 3.44 7.23 8.99 11.08 

Crude Fibre 3.18 3.16 3.14 3.30 4.09 

Calcium 1.63 1.68 1.73 1.76 1.85 

Phosphorus 0.60 0.82 1.05 1.27 1.50 

Lysine 1.47 1.63 1.79 1.91 2.04 

Methionine 0.62 0.68 0.73 0.78 0.85 

Note: *Fixed ingredients = Bone meal: 3.0%, Limestone: 2.0%, Lysine: 0.25%, Methionine: 0.25%, Premix: 

0.25%, Salt: 0.25%. ME = Metabolizable Energy. Source: Authors, 2024.                                                                                                                   
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Table 2. Composition of the diets (Grower phase). 

Ingredients (%) / Diets W1 W2 W3 W4 W5 

Maize 56.00 53.00 48.00 39.00 31.00 

Fish meal   1.00 1.00 1.00 1.00 1.00 

Soya bean meal 24.00 23.00 21.00 19.00 17.00 

Full fat cashew 0.00 5.00 10.00 15.00 20.00 

Palm Kernel Cake 7.00 6.00 6.00 7.00 10.00 

Wheat offal 6.00 6.00 8.00 13.00 15.00 

*Fixed ingredients 6.00 6.00 6.00 6.00 6.00 

Total (kg) 100.00 100.00 100.00 100.00 100 

Nutrient composition      

ME (kcal/kg) 2921.04 3010.11 3074.34 3094.52 3136.89 

Crude Protein  18.67 18.87 18.99 19.45 19.86 

Ether Extract 3.69 5.49 7.31 9.13 11.02 

Crude Fibre 3.68 3.50 3.51 3.82 4.14 

Calcium 1.57 1.62 1.68 1.73 

Phosphorus 0.54 0.77 1.00 1.24 1.48 

Lysine 1.10 1.25 1.39 1.53 1.67 

Methionine 0.55 0.61 0.66 0.72 0.78 

Note: *Fixed ingredients = Bone meal: 3.0%, Limestone: 2.0%, Lysine: 0.25%, Methionine: 0.25%, Premix: 

0.25, Salt: 0.25. ME = Metabolizable Energy. Source: Authors, 2024.  

 

2.4 Data collection 

The following data were collected 

2.4.1 Slaughter yield and organ weight 

Two noilers from each replicate were starved for six hours before termination of the experiment were stunned, 

slaughtered by severing the jugular vein on the 56th (last) day of the study, and fully bled. Bled weight, dressed 

weight, eviscerated weight, carcass weight, head, shanks, drumsticks, thighs, neck, wings, breast and back, 

visceral organs, and abdominal fat, were scaled naiting a sensitive weighing balance and articulable as a percent 

of live weight. 

2.4.2 Organoleptic Properties 

Samples from the breast of the slaughtered birds from each replicate were assessed. The meat samples were 

prepared by cutting the samples to equal sizes, kept in pre-labeled nylons, cooked in boiling water at 950C for 15 

minutes, allowed to cool and served to a 10-person untrained panel as coded samples. It was scored using a 

modified hedonic measure. The meat was graded on its color, flavor, texture, tenderness, juiciness, and overall 

acceptability on a nine-point hedonic scale (1 = dislike extremely, 9 = like extremely) (Price; Schweigert, 1971, 

Válková, 2012). 

 

2.5 Statistics 

Using the SPSS v25 program, all data recorded were subdued to one-way ANOVA in a CRD while the means 

were separated using Duncan's Multiple Range Test option. 

 

3. Results  

3.1 Slaughter yield of noiler-fed cashew kernel waste meal (1-56 days). 

Table 3 shows the slaughter yield of noiler chicken offer cashew kernel waste meal CKWM. LW, EW, neck, and 
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shank were not statistically different (p > 0.05). However, BW, DW, head, drumstick, thigh, wing breast, and 

back were significant (p < 0.05). The BW showed that birds fed diet W2 had the highest value, those fed diets 

W1 and W3 had significantly lower (p < 0.05) bleed weight while W4 and W5 compared favorably. Noilers fed 

diet W2 had a higher value, birds given diet W1 recorded the least (p < 0.05) while the ones given diets W3, W4, 

and W5 compared favorably (p > 0.05). Values for head indicated that noilers nourished with diets W4 and W3 

significantly differed (p < 0.05) while others were comparable. The result obtained for the drumstick ranged 

from 9.81 (W1) to 11.97 (W2) (p > 0.05). 

The values obtained for the thigh were 9.81%, 8.41%, 9.74%, 9.22%, and 8.75% for birds fed diet W1-W5 

respectively. The wing weight showed that birds fed diets W4 had the lowest value while others were higher (p < 

0.05). Noiler birds given W3 recorded the smallest breast weight while noilers fed W1, W2, and W5 had higher 

values. The back weight of birds fed diets W2-W5 was higher than those fed the diet W1. 

 

Table 3. Slaughter yield of noiler chicken offered cashew kernel waste meal. 

Parameters W1 W2 W3 W4 W5 SEM P-value 

LW 1584.55 1538.55 1528.65 1544.05 1520.60 40.99 0.99 

BW 94.29b 95.94a 95.16b 94.71ab 95.77ab 0.24 0.01 

DW 87.98b 90.13a 89.21ab 89.80ab 89.52ab 0.30 0.01 

EW 71.67 74.13 72.20 70.51 75.14 0.76 0.33 

CW 63.11ab 65.78a 63.44ab 62.09b 63.37ab 0.32 0.04 

Head 2.87b 3.22ab 3.20ab 3.58a 3.35ab 0.09 0.01 

Neck 4.75 4.54 4.52 4.40 4.02 0.13 0.50 

Shank 5.29 4.97 5.15 4.46 4.86 0.14 0.49 

Drumstick 10.15bc 11.97a 11.08ab 9.81c 10.26ab 0.24 0.01 

Thigh 9.81a 8.41c 9.74ab 9.22abc 8.75bc 0.19 0.04 

Wing 9.54a 9.65a 9.81a 5.16b 9.82a 0.64 0.05 

Breast 16.31a 15.96a 14.07b 14.61ab 15.97a 0.30 0.04 

Back 12.54b 15.31a 14.34a 14.68a 14.54a 0.28 0.00 

Note: a, b, c Means with different superscripts on the same row are significantly different (p < 0.05). SEM = 

Standard error of mean, LW = live weight, BW = bled weight, DW = dressed weight, EW = eviscerated weight. 

Source: Authors, 2024.  

 

3.2 Organ Weight of noiler-fed cashew kernel waste meal  

Table 4 reveals the organ weights and the abdominal fat of noiler birds fed cashew kernel waste meal. Significant 

disparities (p < 0.05) were noticed in the weight of the liver, kidney, lungs, heart, gizzard, spleen, proventriculus, 

GIT, and abdominal fat, while the pancreas was not significantly different.  

The liver weight of birds fed diets W1-W3 were lower, and those fed W4 and W5 were elevated (p < 0.05). The 

kidney weight was higher in noilers offered diet W3 and lowest for those fed diet W2. Similarly, noilers given 

diet W3 recorded higher values (p < 0.05). Observation of lungs showed that diet W3 had a higher value 

different from those fed diet W1 and W2 but comparable to those fed diet W4 and W5 compared with all other 

diets. The heart weight revealed that birds given W3 had higher values while those offered W1 recorded the 

lowest. 

The least whole gizzard weight was observed in diets W1 and W3 (p> 0.05) while noilers offered remaining 

diets had significantly higher (p < 0.05) values. The empty gizzard weight showed that birds fed diets W4 and 

W5 had higher values, W3 had the lowest value while others nourished with diets W1 and W2 compared 

favorably (p < 0.05). The spleen weight was least for birds fed diets W1 and W2 (p < 0.05) while birds on diets 

W3-W5 were higher (p < 0.05). The proventriculus of the noilers birds were 0.46%, 0.46%, 0.57%, 0.75%, and 

0.45% for birds fed diets W1-W5 respectively. The GIT weight was higher in birds fed diet W4, those offered 

diet W2 had the lowest while those fed diets W1, W3 and W5 compared favourably. The abdominal fat was 
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highest in birds fed diet W1, those on diets W2-W4 were lower while those fed diet W5 was comparable.   

  

Table 4. Organ weight and abdominal fat of noiler fed cashew kernel waste meal. 

Parameters   W1 W2 W3 W4 W5 SEM P-value 

Liver 2.00b 2.15b 2.19b 2.51a 2.47a 0.06 0.01 

Kidney 0.45b 0.25c 0.62a 0.58ab 0.57ab 0.04 0.00 

Lungs 0.51bc 0.45b 0.64a 0.59ab 0.52abc 0.02 0.05 

Heart 0.43c 0.49bc 0.60a 0.55ab 0.46bc 0.02 0.02 

Whole gizzard 3.43b 3.96a 3.27b 4.12a 4.19a 0.11 0.00 

Empty gizzard 2.41ab 2.35ab 2.13b 2.71a 2.57a 0.07 0.04 

Pancrease 0.22 0.23 0.22 0.22 0.18 0.01 0.23 

Spleen 0.13b 0.14b 0.22a 0.15a 0.22a 0.01 0.00 

Proventiculus 0.46bc 0.46bc 0.57b 0.75a 0.45c 0.03 0.00 

GIT 15.46ab 14.28b 16.66ab 18.18a 16.98ab 0.47 0.05 

Abdominal fat 2.42a 1.07b 1.18b 1.19b 1.44ab 0.18 0.03 

Note: a,b,c Means with different superscripts on the same row are significantly different (p < 0.05). SEM = 

Standard error of the mean, GIT = gastrointestinal tracts. Source: Authors, 2024.  

 

3.3 Organoleptic properties of noiler-fed cashew kernel waste meal 

The organoleptic properties of noiler fed cashew kernel waste meal are presented in (Table 5). The table 

illustrated that color, flavor, tenderness, juiciness, and texture were not statistically different (p > 0.05) while 

overall acceptability was influenced (p < 0.05). The overall acceptability shows that W1 had the highest 

numerical value (7.20), while W3 (5.60) had the least numerical value. However, W2 (7.00), W4 (6.00) and W5 

(6.40) were in between. 

 

Table 5. The organoleptic properties of noiler fed cashew kernel waste meal (1-56 days). 

Parameters W1 W2 W3 W4 W5 SEM P-value 

Colour 7.90 7.40 7.30 6.70 6.80 0.21 0.34 

Flavour 3.20 3.70 3.30 4.00 4.10 0.23 0.67 

Tenderness 5.90 5.90 5.70 6.50 5.50 0.22 0.68 

Juiciness 4.70 5.60 5.40 5.80 5.20 0.24 0.66 

Texture 5.50 5.50 6.60 6.00 5.30 0.20 0.52 

OA 7.20a 7.00ab 5.60b 6.00ab 6.40ab 0.23 0.04 

Note: a, b Means with different superscripts on the same row are significantly different (p < 0.05). OA = Overall 

Acceptability; SEM = Standard Error of Mean. Source: Authors, 2024. 

 

4. Discussion  

The significant carcass properties contradict the account of Suleiman et al. (2023). This shows that housing may 

not affect carcass characteristics, but nutrition does. The observation of this study indicated that the noiler 

chicken fed 5% cashew kernel waste meal had the better-eviscerated weight, dressed weight, carcass weight, 

drum stick, breast, and back yield over other dietary treatments with the inclusion of CKWM. This could be 

attributed to efficient feed conversion. Effective feed conversion improves muscle development (Ojediran et al., 

2018). The bleed weight is higher than that reported by Nera black cocks. The dressing percentage recorded in 

this study corroborates that of Oyewale et al. (2021) that the dressing percentage of noiler was higher than other 

dual-purpose chickens such as Kuroiler, FUNAAB Alpha, Shika brown, Fulani, and Sasso. The thigh weight was 

significantly higher in noilers offered the control diet. This contradicts the report of Abioye et al. (2017) and 
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Ojediran et al. (2018) who observed a significant increase in thigh weight of birds fed fermented African Yam 

Bean (Sphenostylis stenocarpa) - Pigeon Pea (Cajanus cajan) and 40% dietary lysine respectively. The carcass 

weight deviates from the results by Oluwasola (2006), who discovered a notable increase in drumstick, thigh, 

wings, head, and abdominal fat of hens-fed diets with up to 50% soy protein substitution by including 28.3% 

CKWM. This study contradicts the findings of Freitas et al. (2006) on carcass traits. Observed breast weight 

shows there is tissue accretion with the use of CKWM as observed by Ojediran et al. (2018) with the use of 

lysine in broilers. The increased back weight in noilers offered CKWM may be linked to the nutritional content 

of the feed. 

According to Ojediran et al. (2016), broiler organ weight is recognized to represent an anatomic reaction to feed 

offered. All parameters except the pancreas were significantly influenced by cashew kernel waste meal which 

contradicts the findings of Ojediran et al. (2017a) that most internal organs of broilers fed low crude protein 

supplemented with varying levels of lysine showed non-significant weight. The hypertrophy of liver weight in 

birds fed CKWM, especially at 15% and 20% may be attributed to the numerous functions of the liver such as 

bile production, deamination, and storage of vitamins and minerals in CKWM. Significant quadratic 

observations in the kidney, lungs, heart, and proventriculus were similar to the report of Ojediran et al. (2017b). 

Since the variance in the relative weights of the lungs did not follow a clear pattern, these differences might not 

be related to the test diets.  

This corroborates the observation of Omoikhoje et al. (2011) who fed roasted fluted pumpkin pod husk waste to 

broiler chicken. Hypertrophy of the gizzard at 15 and 20% CKWM suggests overworking of the muscles 

(Fanimo et al. 2007a, b; Ojediran et al., 2022b). It can be linked to the CF and EE of the diet. The findings of Ani 

et al. (2013), who fed broilers Gongronema latifolium leaf meal, are supported by observations of the heart and 

gizzard. The increased weight of the gizzard in birds fed diets W4 and W5 suggests that the muscle was strained 

as the organ for mechanical digestion (Ojediran et al., 2022a). 

Contrary to the findings of Ayoola et al. (2023), who found that including coconut cake meal in noiler diets did 

not result in the hypertrophy of their organs, cashew kernel waste meal significantly affected the weights of the 

kidney, heart, liver, lungs, and gizzard. Ojediran et al. (2016) related liver and kidney enlargement to the 

possibility of congestion in broilers fed Jatropha curcas kernel meal. 

Abdominal fat was higher in birds on the control diet, and this contradicts the findings of Ojediran et al. (2022b) 

who attributed the high abdominal fat in broiler chicks fed diet substituting full-fat soybean meal with 

undefeated cashew reject kernel meal to high energy level. The randomness observed in the abdominal fat was in 

contrast to the result of Rezaei et al. (2004) and Ojediran et al. (2017a) who observed that decreasing dietary 

protein in broilers increased abdominal fat significantly.  

Broilers were fed Ricinus communis by Akande et al. (2012), who attributed little organ alterations to the 

toxicity of residual anti-nutritional substances. In contrast to the findings of Ojewola & Longe (2000), who 

stated that the sizes and dimensions of broiler parts were closely associated with the carcass weights, the organ 

proportions showed no discernible trend. 

As the inclusion level was increased, there was a linear decrease in the overall acceptability. The result of this 

study is contrary to previous studies that have shown that the use of cashew apple as a feed ingredient for poultry 

has no adverse effect on the quality of the meat (Okpanachi et al., 2015). Therefore, the negative effect of 

cashew kernel waste meal on the overall acceptability of the meat could be linked to several factors. The 

presence of high levels of carbohydrates in the cashew kernel waste meal could cause an increase in the fat 

deposition in the broiler chicken which could lead to a decrease in its tenderness and juiciness. Furthermore, the 

presence of antioxidants and other bioactive compounds in the cashew kernel waste meal could also affect the 

flavor and texture of the noiler birds which could lead to a decrease in its overall acceptability. Cashew kernel 

waste meal has a high level of tannins, which are known to bind with proteins and reduce their digestibility 

(Aletor et al., 2005).  

The high fiber content of cashew kernel waste meal may also have contributed to the decreased overall 

acceptability of the meat. Fiber has been shown to increase the hardness and chewiness of meat, which can lead 

to a decrease in overall acceptability (DalleZotte; Szendrő, 2011). 

 

5. Conclusions 

It was noted that diets with 5.0% CKWM inclusion had higher bled weight, dressing weight, drumstick, breast, 

and back weight. However, higher levels up to 20.0% CKWM favours gizzard and spleen weight abdominal fat, 
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and consumer acceptance. In conclusion, noiler chickens can tolerate up to 20.0% inclusion level. However, 

5.0% CKWM is recommended for improved slaughter yield. 

 

6. Acknowledgments 

We acknowledge the efforts of Starlink Global and Ideal Company for helping with the means for the CKWM. 

 

7. Authors’ Contributions 

Taiwo Kayode Ojediran: conceptualization, designed the experiment, and analyzed the data. Olajide Samuel 

Olofintuyi: performed the experiment, interpreted the data, and wrote the first draft. Blessing Ruth Fasola: 

experimented, interpreted the data, and wrote the first draft. Isiak Adewale Emiola: contributed analysis tools and 

corrected the draft. 

 

8. Conflicts of Interest 

No conflicts of interest. 

 

9. Ethics Approval 

Yes, applicable. All procedures employed in this study were sanctioned by the Animal and Research Ethics 

Committee of the Ladoke Akintola University of Technology with approval number ANB/20/21-3/170087U. 

 

10. References 

Abioye, A. A., Ojediran T. K., & Emiola, I. A. (2017). Fermented african yam bean (Sphenostylis stenocarpa) 

and pigeon pea (Cajanus cajan) seed meals: effect of residual anti-nutrients on the blood profile, organ 

weight and carcass characteristics of broiler chickens. IOSR Journal of Agriculture and Veterinary Science 

(IOSR-JAVS), 10(12), 1-7. 

Adeleke, M. A., Peters, S. O., Ozoje, M. O., Ikeobi, C. O. N., Bamgbose, A. M., & Adebambo, O. A. (2010). 

Growth performance of Nigerian local chickens in crosses involving an exotic broiler breeder. Tropical 

Animal Health and Production, 43(3), 643-650. https://doi.org/10.1007/s11250-010-9747-3 

Agida, C. A., Ukoha, O. A., Ukachukwu, S. N., & Amaefule, K. U. (2019a). Proximate, mineral analysis and 

growth performance of broiler chickens fed diets containing palm oil mill effluent. Nigerian Agricultural 

Journal, 50(2), 81-86. https://www.ajol.info/index.php/naj/article/view/196140 

Agida, C. A., W., Nathaniel, J. Ukoha, O. A., & Ukachukwu, S. N. (2019b). Haematological and serological 

indices of broiler finisher chickens fed diets with palm oil mill effluent as replacement for maize. Nigerian 

Agricultural Journal, 50(2), 38-44. https://www.ajol.info/index.php/naj/article/view/196167 

Ahaotu, E. O., Akinfemi, A., & Obih, T. K. O. (2013). Effects of processed ripe banana peel meal (Musa 

sapentum) as energy source for growing rabbits. In: Proceedings of 38th Conference, Nigeria Society of 

Animal Production 17-20 March, 275-277 p.  

Ahaotu, E. O., Ihekoronye, B., Onyekwere, M. U., & Lawal, M. (2018). Effects of edible cashew (Anacardium 

occidentale) apple on the performance and economics of production of grower dutch rabbits. International 

Journal of Research in Agriculture and Forestry, 5(112), 21-29. http://www.ijraf.org/papers/v5-i12/4.pdf 

Ajayi, F. (2010). Nigerian indigenous chicken: A valuable genetic resource for meat and egg production. Asian 

Journal of Poultry Science; 4(4), 164-172. https://doi.org/10.3923/ajpsaj.2010.164.172 

Ajayi, F. O., Bamidele, O., Hassan, W., Ogundu, U., Yakubu, A., Alabi, O., Akinsola, O., Sonaiya, E., & 

Adebambo, O. (2020). Production performance and survivability of six dual purpose breeds of chicken 

under smallholder farmer’s management practices in Nigeria. Archives Animal Breeding; 63(2), 387-408. 

https://doi.org/10.5194/aab-63-87-387 

Akande, T. O., Odunsi, A. A., Akinwumi, A. O., Okunlola, D. O., Shittu, M. D., & Afolabi, O. C. (2012). 

Carcass yield and histopathological changes in meat type chickens fed raw and processed castor bean 

(Ricinus communis Linn.) cake. International Journal of Agricultural Science, 2(4), 136-142. 

https://doi.org/10.1007/s11250-010-9747-3
https://doi.org/10.3923/ajpsaj.2010.164.172
https://doi.org/10.5194/aab-63-87-387


Brazilian Journal of Science, 3(7), 126-137, 2024. ISSN: 2764-3417  

134 
 

Akande, T. O., Akinwumi, A. O., & Abegunde, T. O. (2015). Cashew rejects meal in diet of laying chickens: 

nutritional and economic suitability. Journal of Animal Science and Technology, 57, 17. 

https://doi.org/10.1186/s40781-015-0051-7 

Akande, T. O., & Gbadamosi, F. A. (2018). Feeding value of defatted cashew kernel as an alternative protein 

source in broiler diets. Nigerian Journal of Animal Production, 45(5), 39-45. 

https://doi.org/10.51791/njap.v45i5.486 

Akinhanmi, T. F., Akintokun, P. O., & Atasie, N. V. (2008). Chemical composition and physicochemical 

properties of cashew nut (Anarcadium Occidentale L.) oil and cashew nut shell liquid. Journal of 

Agricultural Food Environment Science, 2(1), 1-10. 

Akinleye, A. J., Bello, K., Oyedepo, J., Eruvbetine, D., & Fanimo, A. (2011). Indigenous poultry production in 

Ogun state, Nigeria: A case of Yewa North local government area. Journal of Agricultural Science and 

Environment; 11(2), 52-64. https://doi.org/10.51406/jagse.v11i2.1329 

Akomolafe, S. F., & Asowata-Ayodele, A. M. (2022). Roasted cashew (Anacardium occidentale L.) 

nut-enhanced diet forestalls cisplatin-initiated brain harm in rats. Heliyon, 8(10), e11066. 

https://doi.org/10.1016/j.heliyon.2022.e11066 

Aletor, V. A. (2005). Anti-nutritional factors as nature’s paradox in food and nutrition securities. Inaugural 

lecture series 15, delivered at The Federal University of Technology, Akure (FUTA).  

Ani A. O., Ogbu C. C., Abakasanga I. U., & Ugwuowo L. C. (2013). Response of broiler birds to varying dietary 

levels of Gongronema latifolium leaf meal. Journal of Biology, Agriculture and Healthcare, 3(14), 67-74. 

Apata, D. F., & Ojo, V. (2000). Efficacy of Trichoderma viride enzyme complex in broiler starters fed cowpea 

testa-based diets. In animal production in new millennium. challenges and options. In: Proceedings of 25th 

Annual Conference of Nigeria society for Animal production, 132-134 p. 

Aslam, N., Hassan, S. A., Mehak, F., Zia, S., Bhat, Z. F., Yikmiş, S., & Aadil, R. M. (2014). Exploring the 

potential of cashew waste for food and health applications – A review. Future Foods, 9, 100319. 

https://doi.org/10.1016/j.fufo.2024.100319 

Ayoola, M. A., Ogunsipe, S. H., & Dada, O. A. (2022). Effect of maize replacement with coconut cake on 

growth performance, carcass characteristics and cost analysis of Noiler strain of chicken. Nigerian Journal 

of Animal Production, 49(5), 24-29. https://doi.org/10.51791/njap.v49i5.3760 

Bnet. (2021). Noiler farming in Nigeria, The new game changer - BnetHub. Retrieved June 13, 2022, from 

https://bnethub.com/noiler-farming-in-nigeria/ 

Carlos, E. B. (2015). Cashew kernel waste meal in the feeding of brown laying hens. Article in ciênciae 

agrotecnologia. 

Chah, J., Irohibe, I., & Itodo, C. (2014): Constraints to Indigenous Chicken Production in Enugu State, Nigeria. 

In: International Proceedings of Chemical, Biological and Environmental Engineering (IPCBEE), 76, 12-16 

p. 

Dalle Zotte, A., & Szendrő, Z. (2011). The role of rabbit meat as a functional food. Meat Science, 88(3), 

319-331. https://doi.org/10.1016/j.meatsci.2011.02.017 

Davis, K. F., & D’Odorico, P. (2015). Livestock intensification and the influence of dietary change: a 

calorie-based assessment of competition for crop production. Science of Total Environment 538, 817-823. 

https://doi.org/10.1016/j.scitotenv.2015.08.126 

Ericksen, P., Ingram, J., & Liverman, D. (2009). Food security and global environmental change: emerging 

challenges. Environmental Science and Policy, 12(4), 373-377. https://doi.org/10.1016/j.envsci.2009.04.007 

Fanimo, A. O., Adebayo, A. J., Oduguwa, O. O., & Biobaku, W. O (2007a). Feeding value of cashewnut testa 

for broiler chickens. Nigerian Journal of Animal Production. 34(1). 

https://doi.org/10.51791/njap.v34i1.2436 

Fanimo, A. O., Odunsi, A. A., & Olubamiwa, O. (2007b). Effect of cashew nut testa on the performance and 

nutrient utilization of broiler chickens. Livestock Research for Rural Development, 19(2), 18-20. 

Freitas, E. Fuentes, M., Júnior, A., Guerreiro, M., & Espíndola, G. (2006). Farelo de castanha de caju em rações 

para Frangos de corte. Pesquisa Agropecuária Brasileira, 41(6), 1001-1006. 

https://doi.org/10.1590/S0100-204X2006000600016 

https://doi.org/10.1186/s40781-015-0051-7
https://doi.org/10.51791/njap.v49i5.3760
https://bnethub.com/noiler-farming-in-nigeria/
https://doi.org/10.1016/j.meatsci.2011.02.017
https://doi.org/10.1016/j.envsci.2009.04.007
https://doi.org/10.51791/njap.v34i1.2436


Brazilian Journal of Science, 3(7), 126-137, 2024. ISSN: 2764-3417  

135 
 

Henchion, M., Hayes, M., Mullen, A. M., Fenelon, M., & Tiwari, B. (2017). Future protein supply and demand: 

Strategies and factors influencing a sustainable equilibrium. Foods, 6(7), 53. 

https://doi.org/10.3390/foods6070053 

Ilea, R. C. (2019). Intensive livestock farming: Global trends, increased environmental concerns, and ethical 

solutions. Journal of Agricultural Environment Ethics, 22, 153-167. 

https://doi.org/10.1007/s10806-008-9136-3 

King, T., Cole, M., Farber, J. M., Eisenbrand, G., Zabaras, D., Fox, E. M., & Hill, J. P. (2017). Food safety for 

food security: Relationship between global megatrends and developments in food safety. Trends in Food 

Science and Technology, 160-175. https://doi.org/10.1016/j.tifs.2017.08.014 

Larsen A. F, (2014). Beyond the field: The impact of farmer field schools on food security and poverty 

alleviation. World Development, 64, 843-859. https://doi.org/10.1016/j.worlddev.2014.07.003 

Ojediran T. K., Ogunmola B. T., Ajayi A. O., Adepoju M. A., Odelade K., & Emiola I. A. (2016). Nutritive 

value of processed dietary fungi treated Jatropha curcas L. kernel meals: voluntary intake, growth, organ 

weight and hepatic histology of broiler chicks. Tropical Agriculture (Trinidad), 93(2), 101-110. 

https://doi.org/0041-3216/2016/020101-10 

Ojediran, T., Oloruntade, T., Durojaye, B., Saka, R., & Emiola, I. (2017a). Blood parameters, carcass yield, 

organ weight and villi morphometrics of broilers fed low protein diet in excess of dietary lysine. Trakia 

Journal of Science, 15(2), 121-127. https://doi.org/10.15547/tjs.2017.02.004 

Ojediran, T. K., Oyebode, O., Amao, O. A., Shittu, M. D., & Odedoyin, O. (2017b). Serum biochemistry, organ 

weight, carcass characteristics, organoleptic properties and villi morphometry of nera black cocks fed 

varying levels of Moringa oleifera Leaf Meal. Scientific Papers: Animal Science and Biotechnologies, 

50(2), 16-23. https://www.spasb.ro/index.php/public_html/article/view/1069 

Ojediran, T. K., Ojeniyi, O., Ajayi, A. F & Emiola, I. A. (2018). Effect of varying dietary lysine on growth 

performance, nutrient digestibility, organ weight and carcass characteristics of broiler chickens. Nigerian 

Journal of Animal Science, 20(4), 432-439. https://www.ajol.info/index.php/tjas/article/view/181228 

Ojediran, T. K., Abioye, I. A., Ajayi, A. F., & Emiola, I. A. (2019a). Replacement value of cassava vinasse meal 

for maize on growth performance, haematological parameters and organoleptic properties of Japanese 

quails (Coturnix japonica). Acta Fytotechn et Zootechn, 22(1), 7-12. 

https://doi.org/10.15414/afz.2019.22.01.7-12 

Ojediran, T. K., Bamigboye, D. O., Olonade, G. O., Ajayi, A. F., & Emiola, I. A. (2019b). Growth response, cost 

benefit, carcass characteristics and organoleptic properties of pigs fed biscuit dough as a replacement for 

maize. Acta Fytotechn et Zootechn, 22(2), 58-63. https://doi.org/10.15414/afz.2019.22.02.58-63 

Ojediran, T. K., Oyebamiji, O., Areo, E., & Emiola, I. A. (2021). Growth parameters, economic analysis and 

blood characteristics of weaned pigs fed cashew reject kernel meal. Polish Journal of Natural Science, 

36(2), 131-145. https://doi.org/10.31648/pjns.7291 

Ojediran, T. K., Aroyehun, B. A. & Emiola, I. A. (2022a). Evaluation of cassava distillers’ waste meal in the diet 

of broiler chickens. Animal Sciences and Genetics, 18(2): 41-55. 

Ojediran T., Olagoke O., & Emiola I.  (2022b). Effect of replacing full-fat soybean meal with undefatted 

cashew reject kernel meal on the growth response, blood parameters, organ weight, and abdominal fat 

weight of broiler chicks. Animal Science and Genetics, 18(4), 33-45. 

https://doi.org/10.5604/01.3001.0016.1380 

Ojewola, G. S., & Longe, O. G. (2000). Evaluation of the productive and economic efficiencies of cowpea hall 

and maize offal inclusion in layers' ration. Nigerian Journal of Animal Production, 27(1), 35-39. 

https://doi.org/10.51791/njap.v27i.1873 

Ojewola, G. S., Okoye, F. C., & Agbakuru, I. (2004). Replacement value of cashew-nut meal for soyabean meal 

in finishing broiler chickens. International Journal of Poultry Science, 3(8), 513-516. 

Okpanachi, U., Ayoade, J., & Tuleun, C. (2015). Carcass characteristics, internal organs, and profitability of 

feeding sun-dried yellow cashew pulp-based diets to West African dwarf goats. Animal and Veterinary 

Sciences, 4(3-1), 1-6. https://doi.org/10.11648/j.avs.s.2016040301.11 

https://doi.org/10.1007/s10806-008-9136-3
https://doi.org/10.1016/j.tifs.2017.08.014
https://doi.org/10.1016/j.worlddev.2014.07.003
https://doi.org/10.15547/tjs.2017.02.004
https://doi.org/10.15414/afz.2019.22.02.58-63
https://doi.org/10.5604/01.3001.0016.1380
https://doi.org/10.11648/j.avs.s.2016040301.11


Brazilian Journal of Science, 3(7), 126-137, 2024. ISSN: 2764-3417  

136 
 

Oluwasola, A. J. (2006). Growth indices and muscle development in broiler-chickens fed equi-protein 

replacement of soyabean meal with discarded cashew nut meal. The Journal of Poultry Science, 43(3), 

215-221. https://doi.org/10.2141/jpsa.43.215 

Omoikhoje, S. O., Ekoigiawe, I., & Igidi, C. N. (2011). Influence of roasted fluted pumpkin pod husk waste on 

growth and carcass yield of broiler chickens in a humid tropical environment. Indian Journal of Animal 

Research, 45(3), 168-173. 

Onu, P. N, Ahaotu, E. O., & Ayo-Enwerem, C. M. (2013). Effects of feed restrictions on growth performance, 

carcass traits and meat quality of growing rabbits. International Journal of Agricultural Biosciences, 2(4), 

144-148. https://www.cabidigitallibrary.org/doi/full/10.5555/20133328561 

Onunkwo, D. N., Anyaegbu, B. C., Ezike, J. C., & Daniel-Igwe, G. (2019). Dietary substitution of soya bean 

meal with processed African yam bean meal as protein source in the diets of finisher broilers. Nigerian 

Journal of Animal Production, 46(2), 118-127. https://doi.org/10.51791/njap.v46i2.22 

Oyebanji, B. O., Oyewumi, O. C., & Fadopemu, O. C. (2018). Effect of turmeric rhizome (Curcuma longa) 

powder and coconut oil mixture on growth performance, haematological and biochemical parameters of 

noiler birds. Journal of Animal Science and Veterinary Medicine, 3(4), 118-124. 

https://doi.org/10.31248/jasvm2018.103 

Oyewale O. A., Bamidele, O., Oyedele, J. G., & Sonaiya, E. B. (2021). Morphometrics and carcass 

characteristics of males of six dual purpose chicken breeds under intensive management. Nigerian Journal 

of Animal Production, 48(3), 1-7. https://doi.org/10.51791/njap.v48i3.2954 

Price, J. F., & Schweigert, B. S. (1971) The science of meat and meat products. 2nd ed. W. H. Freeman and 

Company. 

Raghavan, V. (2009). Malaysia feed industry-issues and challenges. In: Proceedings of 3rd International 

Conferences on Animal Nutrition (ICAN): Enhancing Feed Utilization Through Technology (MARDI. 

Serdang), 3-14 p. 

Rezaei, M., Moghaddam, H. N., Reza, J. P., & Kermanshahi, H. (2004). The effects of dietary protein and lysine 

levels on broiler performance, carcass characteristics and n excretion. International Journal of Poultry 

Science, 3(2), 148-152. https://doi.org/10.3923/ijps.2004.148.152 

Sruthi, P., & Naidu, M. M. (2023). Cashew nut (Anacardium occidentale L.) testa as a potential source of 

bioactive compounds: A review on its functional properties and valorization. Food Chemistry Advances, 3, 

100390. https://doi.org/10.1016/j.focha.2023.100390 

Suleiman A., Jibia Z. S., & Sabo M (2023). Performance and carcass characteristics of noiler chickens reared 

under different housing types. In: The 48th annual conference of the Nigerian Society for Animal 

Production At: Federal University Dutsin-Ma Katsina State Nigeria, 1-5 p. 

Válková, V. (2012). Sensory evaluation of pork flavor. In: Handbook of meat, poultry and seafood quality, 

L.M.L. Nollet (Ed.). https://doi.org/10.1002/9781118352434.ch18 

Yakubu, A., Bamidele, O., Hassan, W. A., Ajayi, F. O., Ogundu, U. E., Alabi, O., Sonaiya, E. B., & Adebambo, 

O. A. (2020). Farmers’ choice of genotypes and trait preferences in tropically adapted chickens in five 

agro-ecological zones in Nigeria. Tropical Animal Health and Production, 52(1), 95-107. 

https://doi.org/10.1007/s11250-019-01993-0 

 

Funding 

Not applicable. 

 

Institutional Review Board Statement 

Not applicable. 

 

Informed Consent Statement 

Not applicable. 

 

https://doi.org/10.2141/jpsa.43.215
https://doi.org/10.31248/jasvm2018.103
https://doi.org/10.51791/njap.v48i3.2954
https://doi.org/10.3923/ijps.2004.148.152
https://doi.org/10.1002/9781118352434.ch18
https://doi.org/10.1007/s11250-019-01993-0


Brazilian Journal of Science, 3(7), 126-137, 2024. ISSN: 2764-3417  

137 
 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 

license (http://creativecommons.org/licenses/by/4.0/). 


