



Original Research Article
OVERCOMING MALNUTRITION AND NUTRIENT DEFICIENCY, A NOVEL APPROACH TO ZERO HUNGER IN NIGERIA 



.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM



	ABSTRACT
Insufficient animal products supply due to lack of protein sources, high cost feed materials and climate change has affected the developing countries like Nigeria. This study investigates the potential of donkeys’ caecal meal (DCM), donkeys’ blood meal (DBM) and donkeys’ blood-caecal meal (DBCM) as the animal protein feedstuffs to improve feed supply of animals and its products hence enhance animal nutrient deficiency in order to zero hunger in Nigeria. The parameters investigated were chemical composition of the test ingredients, essential amino acid profiles and non-essential amino acid of the test ingredients. The results of the chemical composition of the test ingredients revealed that the values of crude protein ranged from 78.09 % DBM to 26.57 % DBCM and DCM 19.42% respectively. The results indicated that DBM is the best test ingredient as an alternative animal protein source. Fibre fraction showed that DBM has the least value of 0.00%, followed by DBCM 6.01% but DCM had the highest value of 7.00% crude fibre respectively. Macro and micro mineral showed that DCM has the highest value of nitrogen free extract, Gross Energy followed by DBCM and DBM making it superior test ingredient. Essential and non-essential amino acid revealed that DBM had the highest values followed by DBCM and DCM among the test ingredients.  This study evaluates the nutritional profile of the test ingredients DBM, DBCM and DCM as a strategy to overcome malnutrition, improve nutrient deficiency and zero hunger in both animals and human being in Nigeria
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1.	INTRODUCTION
The feed cost and the entire costs of productions have forced many farmers out of the business. Grains such as corn, wheat, and soybeans, which are also staple foods for humans (Muleta, et al., 2024) which is very costly. Climate change is a serious and challenging issue that strains attention of crops/plants (grains) animal and man and the constraint should not be disregarded (Wang et al. 2023; Yuhan et al. 2025). This contributes to lacks of quality ingredients for feed formulation and high cost of feed/food which were the main constraints which results to low supply of animal products for human consumption and high cost of animal products. The unavailability and increases of the cost of production shatters farmers business all year round due to unstable weather condition. Early years of 2016 to 2020 pre-pandemic, an estimated 9% of the population experienced entire days without animal protein consumption and food due to resource limitations during the height of the pandemic by Boluwaji et al (2024). There was an increase of 58% of Nigerian households who experienced acute food insecurity (Blessing Adedokun, (2021). These problems lead to nutrient deficiency in animal diets and food for human, low reproduction causing significant economic losses for farmers which resulted to zero hunger.  This deficiency, prevalent in many developing countries including Nigeria, contributes to food insecurity and hinders healthy living (Obayelu, et al., 2022). In order to overcome these malnutrition with under-nourishments and nutritional deficiencies, a novel approach to utilize donkey caecal content and blood-caecal as feed sources can help control zero hunger in Nigeria. This is inexpensive feed source, if these by-products is utilized, will potentially reduce feed cost, the cost of animal products and alleviate environmental pollutions problem (Piercy et al., 2023). Donkey caecal content and blood-caecal content materials are an abattoir waste that can serve as source of feed material as obtained, evaluated to be utilized by monogastric animal for the purpose of providing energy, amino acid, minerals and vitamin, protein, maintenance, and productivity. These test ingredients involves creating balanced diets for optimal health and performance of both animals and man. Donkey caecal content and blood-caecal content are undigested grasses and legumes consumed in the pasture field mixed-up with microbes inside the caecal that has vast potentials.  They contain bioactive compounds that have actions in the body that may promote good health. They are rich composition of bioactive compounds, including Sodium (Na), Potassium (K), Calcium (Ca), Phosphorus (P), and essential minerals such as iron and magnesium (Mg). These constituents contribute to its physiological benefits, notably antioxidant activity, improved function and growth performance. Nutrients are essential substances like carbohydrates, fats, proteins, vitamins, minerals, and water that support an animal's life, growth, and bodily functions. The scarcity of these feed material in animal feeds leads to low productivity of animal products and low supply. The growing interest in plant-based functional foods has positioned donkey caecal as a promising feed source for nutritional interventions targeting both reduction of high cost of feed, cost animal product and increase supply of animal products. Nutrition is an important aspect of animal production which could be used to improve production and extensively decreases the increased cost of production. The cost of feeds takes 75 – 85% total costs of production with the animals at a difficulty to access conventional feedstuffs such as maize, soya bean etc. This study aimed to evaluate the nutritional value of alternative feed resources (AFR), such as caecal content, blood-caecal content and blood content that is cheaper and readily available at abattoirs exploited to overcome malnutrition, improve nutrient deficiency and zip hunger in developing countries like Nigeria.

2.0   MATERIALS AND METHOD
2.1  SOURCE AND PROCESSING OF THE TEST INGREDIENTS

Donkeys’ Caecal content (DCC), Donkeys’ blood-caecal content (DBCC) and Donkey’s blood content (DBC), were collected from the main abattoir in Ohaukwu at Nkwo-Ezzangbo main market while the slaughtering of the animals were in progress.  The caecal was split open with the aid of sharp knife and the content was emptied into a 25 litres plastic bucket. The caecal content was boiled separately for 30 minutes; only the blood from donkey was boiled for 30 minutes and in and both donkey caecal content and donkey blood collected from the abattoir were mixed at a ratio of 3:1 and boiled for 30 minutes. The donkey caecal meal, (DCM) donkey blood meal (DBM) and donkey blood-caecal meal (DBM) were sun-dried on concrete floor for four (4) days to about 12% moisture. All the foreign objects were removed after drying.  The donkeys’ caecal content, donkeys’ blood meal and donkeys’ blood-caecal mixture were milled in a hammer mill and were used for chemical analysis and amino acid profile.

2.1.1	Processing of the test ingredients: (donkeys’ caecal meal, donkey blood-caecal content meal and donkey’s blood meal) via cooking and sun drying. 
2.1.2	Processing methods, Pour the donkey caecal content into a pot on fire, Cooking with constantly stiring to avoid caking for 30minutes,, Allow it to cool, Drain the water with basket (if there is water), Spray on concrete floor for sun drying (turn it with rake after 20-30minutes ensure uniform drying for four (4) days), Dry up 12% moisture content to avoid mould formation and Grind mix with other ingredients.
2.1.3	Processing methods, Pour the donkey blood into a pot on fire, Cooking with constantly stiring to avoid caking for 30minutes,, Allow it to cool, Drain the water with basket (if there is water), Spray on concrete floor for sun drying (turn it with rake after 20-30minutes ensure uniform drying for four (4) days), Dry up 12% moisture content to avoid mould formation and Grind mix with other ingredients.
2.1.4	Processing methods, Pour the donkey blood-caecal content mixed at the ratio of 3:1 into a pot on fire, Cooking with constantly stiring to avoid caking for 30minutes,, Allow it to cool, Drain the water with basket (if there is water), Spray on concrete floor for sun drying (turn it with rake after 20-30minutes ensure uniform drying for four (4) days), Dry up 12% moisture content to avoid mould formation and Grind mix with other ingredients.

2.1.5	Data Analysis
Data obtained were statistically analyzed and subjected to analysis of variance (ANOVA) as outlined by Sedecor and Cochram (2005).  Duncan new multiple Range Test as outlined by Obi (1990) was to separate the means

3. results and discussion
The Results Chemical Composition of the Test Ingredients are presented in Table.
The results of the chemical composition of the test ingredients revealed that the values of crude protein ranged from 78.09 % DBM to 26.57 % DBCM and DCM 19.42% respectively
Table 1 Chemical Composition of the Test Ingredients 
	Parameters Determined (%)
	 DCM
	DBCM 
	DBM
	SEM	
    ±
	P-Value

	Moisture (M)
	10.14a
	  8.71b
	  7.54c
	 ±0.42
	*

	Crude Protein (CP)
	19.42c
	26.57b
	78.09a
	 ±9.46
	*

	Crude Fibre (CF)
	  7.00a
	  6.01b
	  0.00c
	 ±1.09
	*

	Ether Extract (EE)
	  1.76a
	  1.67b
	  0.49c
	 ±0.21
	*

	Total Ash
	  4.34a
	  4.42b
	  2.60c
	 ±0.31
	*

	Nitrogen Free Extract (NFE)
	54.45a
	49.84b
	  8.22c
	 ±7.48
	*

	Gross Energy (GE kcal/kg)
	  3.73a
	  3.49b
	  1.72c
	 ±0.31
	*


a,b,c Means in a row with different superscripts are significantly (P<0.05)different SEM = Standard Error of mean. Donkey Blood Meal (DBM), Donkey Caecal Meal (DCM) and Donkey Blood-Caecal Meal (DBCM). %NFE = 100 – (%CP+%CFAT+%CFIBRE+%ASH+%M); %DM = 100 -%M, ± SEM. P-value = Present-value

The Results of the Amino Acids Profile of Test Ingredients are presented in Table 2.
There were significantly (P<0.05) differences in all the parameters measured. The result of the arginine for donkey blood meal was statistically P<0.05) higher than the donkey blood-caecal meal and the donkey caecal meal was significantly (P<0.05) lower among the group. The high value arginine can help in the metabolism if the DBM is utilized as feedstuff. Arginine metabolism also supports metabolic cross-feeding, a process in which one species’ byproducts fuel the metabolism of other by Shwathi et al. (2025). The value of arginine recorded in this study suggests that arginine can act like prebiotic factor that favour can beneficial microbial population if incorporated into monogastric feeds. This selective advantage will contribute to a community structure that will maintain pH stable and resist pathogenic colonization hence improve animal production. It was observed that the values of Histidine, Isoleucine, Lysine, Leucine, Phenylalanine, Threonine, Valine were statistically P<0.05) higher in donkey blood meal followed by donkey blood-caecal meal and had lowest value for donkey caecal meal except methionine and tryptophan. The Methionine and Tryptophan values were statistically (P<0.05) higher in the donkey caecal followed by donkey blood-caecal meal and the lowest was recorded for donkey blood meal. The highest (P<0.05) values of arginine, histidine, isoleucine, lysine, leucine, phenylalanine, threonine, valine were recorded in donkey blood meal followed by donkey blood-caecal and the least value was obtained for donkey caecal meal except methionine and tryptophan. The value of lysine obtained in this study indicates that if this test ingredients is utilized in feed there are probable reasons of promoting growth, healthy kidney and others. The low observed in methionine and tryptophan could be due to the compositions and mixture of the grass the animals were fed before slaughter.

Table 2: Essential Amino Acids Profile of the Test Ingredients 
	Parameters %
	Donkey Caecal Meal
	Donkey Blood- Caecal Meal
	Donkey Blood Meal
	   SEM
       ±
	P-Value

	Arginine %
	2.82c
	3.27 b
	4.23a
	±0.20
	*

	Histidine %
	3.61c
	5.21b
	6.22a
	±0.38
	*

	Isoleucine %
	1.04b
	1.03c
	1.54a
	±0.08
	*

	Lysine %
	2.03c
	4.80b
	8.87a
	±0.99
	*

	Leucine %
	5.14c
	7.89b
	12.07a
	±1.01
	*

	Methionine %
	1.72a
	1.52b
	1.31c
	±0.06
	*

	Phenylalanine %
	2.00c
	4.01b
	6.76a
	±0.69
	*

	Threonine %
	2.68c
	3.09b
	4.56a
	±0.28
	*

	Tryptophan %
	1.60a
	1.53b
	1.42c
	±0.03 
	*

	Valine %
	3.23c
	6.03b
	8.65a
	±0.78
	*


a,b,c Means in a row with different superscripts are significantly (P<0.05) different, ± SEM. P-value = Present-value 

Considering essential amino acid sources, blood meal showed to be superior to others and its usage in feed formulation will avert deleterious effects of deficiencies of essential amino acids e.g. deficiency of arginine results in poor removal of ammonia from the body, immune function and the release of hormones. Arginine aids in removing the ammonia from the body, immune function, and the release of hormones. It is important in the regulation of blood pressure.
The Result of the Non-Essential Amino Acids of Donkey Blood Meal, Caecal Meal and Blood-Caecal Meal are presented in Table 3.
There were significant (P<0.05) differences in all the parameters measured. The results of non-essential amino acids of this study shows that values; in the alanine, aspartic acid, glutamic acid, glycine, proline, tyrosine and serine were (P<0.05) higher in the donkey blood meal than others. This is followed by donkey blood-caecal meal with the lowest recorded for donkey caecal meal. For the values of ornithine and cystine there were significantly (P<0.05) higher values in donkey caecal meal followed by donkey blood-caecal meal with the least value recorded for donkey blood meal. The values for donkey blood- caecal meal in the parameters were statistically (P<0.05) higher than the donkey caecal meal except ornithine and cystine. 

Table 3: Non-Essential Amino Acids Profile of the Test Ingredients
	Parameters (%)
	Donkey 
Caecal Meal
	Donkey Blood-
Caecal Meal
	Donkey Blood Meal
	 SEM	
    ± 
	P-Value

	Alanine %
	4.35c
	5.80b
	8.03a
	±0.53
	*

	Aspartic Acid %
	6.96c
	8.31b
	11.31a
	±0.64
	*

	Glutamic Acid %
	4.23c
	5.86b
	9.23a
	±0.75
	*

	Glycine %
	2.09c
	3.43b
	4.39a
	±0.33
	*

	Proline %
	1.82c
	2.85b
	3.93a
	±0.30
	*

	Tyrosine %
	2.14c
	3.02b
	3.46a
	±0.19
	*

	Ornithine %
	0.08a
	0.05b
	0.04c
	±0.01
	*

	Cystine %
	1.66a
	1.43b
	1.10c
	±0.08
	*

	Serine %
	3.26c
	3.42b
	5.09a
	±0.29
	*


a,b,c Means in a row with different superscripts are significantly different (P<0.05), ± SEM. P-value = Present-value
The higher values in the alanine, aspartic acid, glutamic acid, glycine, proline, tyrosine and serine for donkey blood meal this is an indication that the blood contains enough nutrients required for broiler chickens feed formulation. The higher values obtained in DBM is evidence that donkey blood meal is balanced in nutrient and adequate to replace soya bean. It can also serve as a based-diet for ration formulation.  The values obtained in this study were similar to the values reported by Mishra et al. (2015). On the other hand, the values in the alanine, aspartic acid, glutamic acid, glycine, proline, tyrosine and serine for donkey blood meal was not in agreement with the values obtained by (Mohammed et al., 2017). The variations may be due to the age the animal, stage of the pasture consumed by the animal, age of the fodder consumed by animal, geographical sources of the fodder fed to the animal and season the animal was slaughtered. Again, the mixture and chemical compositions of pasture can attribute to the difference in their value and different processing methods cooking, solar drying and sun drying. The lower values recorded in the alanine, aspartic acid, glutamic acid, glycine, proline, tyrosine and serine for donkey blood-caecal meal and donkey caecal meal similar to earlier reports by (Makinde et al., 2017). This can be as a result of the high fibre in the caecal meal may have reduced the nutrient values.  It can also be due to the age of the fodder consumed by animal and geographical sources of the fodder fed to the animal. 

The highest values obtained in the ornithine and cystine in this study had significantly (P<0.05) higher values in the donkey caecal meal than donkey blood- caecal meal and the least was obtained for donkey blood meal. This higher values recorded was in line with that reported by Mishra et al. (2015). The values obtained in the ornithine and cystine presently disagree with earlier reports by Alikwe, (2013). Mohammed et al. (2017).  The disparity may be due to the age the animal, stage of the pasture consumed by the animal and season the animal was slaughtered. Also, can be attributed to the the mixture pasture, chemical compositions of pasture and different processing methods. From the above, the result shows that blood meal is superior to others just like in the use of essential amino acid. This is followed by blood-caecal meal and the least caecal meal.

4. Conclusion

The study revealed that DCM, DBCM and DBM could be incorporated into monogastric feed at any level without any adverse effect growth and health status. Considering the percentage crude protein obtained in DCM and DBCM indicated that they are viable protein feed sources that can replace costly soyabean, maize and others but DBM indicated the best potentially superior protein feed sources hence DBM has 0.00% crude fibre still supporting its potential as an alternative protein source. This is followed by DBCM making a choice for monogastric animals and the least value is recorded by DCM. Again, the overall results has concluded that the test ingredients can be replaced to improve feed supply, reduce cost of feed, increase animal products, enhance animal nutrient deficiency in feed in so doing zero hunger in Nigeria. Therefore it is recommended that extension agents, rural communities, households and rural dwellers be encouraged to diversify their income sources and informal Education should be provided on the outcome of these potential protein sources to utilize them in their ration formulation. It will helps to prevent malnutrition improve the nutrients deficiency and the study area and the nation at large.
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