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 This study examined the nutritional efficacy of fungus treated African 

Olive seed meal as quality feedstuff for livestock animals. The seeds 

were collected around the University of Abuja, main campus, FCT 

Abuja. It was dried, milled and later fermented using Aspergillus niger 

for a seven-day period. The samples were later taken for the 

determination of phytochemical and proximate composition, amino 

acid content, fibre fractions and mineral elements using standard 

Laboratory analytical procedure. Data were analysis using “T” test 

model. The results revealed a decreased Dry matter content. Contrarily 

there was   an increased Crude protein (30% vs 18%).  and amino acid 

content of the fungus treated sample compared to the untreated. The 

ether extract and the Crude fibre of the fungus treated sample were 

reduced compared to the untreated sample (1.50% vs 4.50%) and 8% vs 

15%) respectively. The ash content was higher in the fungus treated 

sample (12%) compared to the untreated sample (5%). The fibre 

fractions decreased significantly ADF, NDF, ADL, Cellulose, 

Hemicellulose). The bioactive compounds (Polyphenols, flavoids, 

Saponin, and Tannin) were reduced with the incubation of the sample 

with Aspergillus niger. Additionally, the sample fermented with 

Aspergillus niger had significantly improved mineral elements 

compared   with the untreated sample. The study concluded that 

fungus treated African Olive seed meal has great potential as animal 

feed ingredient due to its remarkable nutrient-dense profile and 

reduced fibre fractions and this lay the foundation for further 

exploration of its use in various livestock production. 
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INTRODUCTION  

Quality feed resources for livestock animals during the dry season have been one of 

the major problems militating against livestock production, mostly in developing 

countries like Nigeria. During this period, the nutrient content (crude protein, 

metabolizable energy, and mineral levels) in the available fodder becomes 

exceptionally insufficient to support optimum livestock production, resulting in 

weight loss, poor immunity and poor reproductive performance in livestock (Okunade 

et al., 2020).  Additionally, the increasing cost of conventional feedstuffs and their 

consumption competition between man and livestock (maize, soyabean cake, and 

groundnut cake) has worsened the problem, as numerous livestock farmers cannot 

afford the price(s) of these feedstuffs on a sustainable basis.  

These problems stimulated the attention of researchers to search for alternative sources 

which is readily available and economical without compromising the quality. Hence, 

the attention of researchers has been shifted to the use of unconventional and 

underutilised feed resources. These underutilised and unconventional feed resources 

include waste agro-industrial by-products (rice husk, rice bran, groundnut shells, yam 

peels, cassava wastes, Jatropha seed cake and African Olive seed meal (Belewu et al., 

2015; Aruwayo and Adeleke, 2019; Aruwayo et al., 2024; Ashom et al., 2025). 

African Olive is an evergreen woody weed tree having glossy grey-green leaves with 

silver green to brown on the underside and a hooked tip. Mediterranea countries 

represents about 65% of the world's area of its cultivation, 76% of trees in production 

and 74% of the total Olive harvested. The production of Olive tree from pruning was 

put at about 25kg per olive tree (Gad et al., 2008). The plant is found in tropical west 

Africa regions and in Nigeria it is found in the Central states. It is interesting to note 

that the plant fruit throughout the year and the annual fruit production was put at 16 

million tons and the trees are capable of producing more than 25,000 fruits /annum 

when mature (George et al., 1992; Cuneo et al., 2010). The small, hard and woody seeds 

of about 3-5mm in size are obtained from the mature ripe, purple to black fruit of the 

tree. 

Wed et al. (2025) noted that African olive leaves represent a rich and diverse natural 

source of active compounds (phenolic compounds, flavonoids, and other compounds 

such as coumarin derivatives) and minerals, which are useful in the food and health 

industries (Imene et al., 2023). Additionally, the leaves were reported to provide half 

of the maintenance-level energy and amino acid requirements of sheep and goats. The 

pulp was reported as a useful nutrient source in livestock diets (Gad et al., 2008). Also, 

the leaves and the seed are used for various culinary dishes and traditional treatment. 

The nutritional, medicinal and economical values of the seed are well documented in 

literature (Hui, 1996; Obame et al., 2007; Mogana and Wiart, 2011; Habeeb et al., 2017). 

Due to its pharmacological properties, the fruit has been considered to be a phytogenic 
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feed additive in diets of broiler chickens (Angbulu-Oche et al., 2024). While Sabri et al. 

(2010) reported on the inclusion of 10% Olive cake and 10% cotton seed cake in the diet 

of Damascus goats without any negative effects on milk quality and yield. 

African olive seed meal was reported to be rich in all nutrients (protein about 18%, and 

rich amino acid content and energy about 51%). The seed meal is rich in crude fibre 

about 20% and Acid Detergent Fibre (ADF) with high Neutral Detergent Fibre  (NDF) 

(about 55%) (Ashom and Ajiji, 2022, Ashom et al., 2025). 

The Africa olive products gap include value addition gap, technology and 

infrastructure gap, products standardization, low protein content and the high NDF 

of the seed meal is a major concern for sustainable livestock production. Hence, the 

thrust of this study was to add value to the seed meal (improve the nutritional content 

of the seed meal) through microbial biotechnology for sustainable livestock 

production. 

MATERIALS and METHODS 

Collection and Preparation of the Olive meals 

African Olive seeds were collected from olive plants around the University of Abuja, 

main campus, FCT, Abuja (Figure 1 and 2). The seed coats were cracked to obtain the 

seed, and the preliminary cleaning of the seeds was done by winnowing, which was 

later milled using a hammer milling machine (model SFSP56 series), autoclaved at 

1210C for 15 minutes and 15psi (Belewu et al., 2017).  

  

Figure 1. African Olive plant Figure 2. African Olive seeds 

 

Collection, Inoculation and Incubation of the Olive Seedmeal 

The Aspergillus niger used for the research was collected from the Department of 

Microbiology, University of Abuja , FCT, Abuja in a slant. The Aspergillus niger was 
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sub-culture in petri dishes and incubated in the incubator for the proper growth of the 

fungus which was later used in the inoculation of the seed meal. 

The milled autoclaved meal was allowed to cool and later inoculated with 106 

spores/ml of the Aspergillus niger covered with black polythene for proper incubation 

and growth (Belewu et al., 2017) 

Physicochemical Determination 

Determination of the pH 

The pH of the fermented meal was measured by weighing 2g of the fermented sample 

and unfermented sample and homogenized in a blender with 20 ml of distilled water 

and the pH was determined using a pH meter. 

Determination of the Total Titrable Acidity (TTA) 

The quantity of Lactic acid in the samples was determined as reported by Pearson 

(1976). Briefly, 20 ml of the filtrate obtained from the 2 g each of the fermented and 

unfermented samples was dissolved in distilled water and titrated against 0.1 M 

NaOH using phenolphthalein as indicator. The titre value was used to calculate the 

titrable acidity as percentage Lactic acid. 

% Total titrable acidity = 
V x N  x Eq  x  Vtotal  x  100

W x V aliquot   x 1000
      (1) 

V = Volume of NaOH used (ml) 

N = Normality of NaOH 

Eq = Equivalent weight of the predominant acid ( Lactic acid) 

Vtotal =  Total volume of filtrate 

Valiquot = Volume of aliquot used for titration 

Determination of the Proximate Composition and Fibre of Fractions 

The proximate composition was determined by AOAC (2012) procedure. Thus, protein 

was determined by kjeldahl method. Ash was determined by ashing the sample in the 

muffle furnace at 550OC, the ether extract was determined by using Soxhlet apparatus. 

Crude fibre was by acid digestion. The fibre fractions were determined using the 

method of VanSoest and Wine (1967). 

Determination of the Mineral composition 

The dry ashing method described by Oshodi and Fagbemi (1992) was used to 

determine the mineral content of the samples. About 1gram of each of the samples was 
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kept in pre-weighed dry crucibles and later placed in a muffle furnace at 550OC 

temperature for 8 hours. The ashed samples were removed and the mineral elements 

were analyzed by dissolving each of the ash samples in 10%HCL, filtered and later 

dilute to 100ml volume. The mineral elements were determined using Atomic 

Spectrophotometer (AAS) and flame Emission Spectrophotometer (FES). All reagents 

were of the analytical s used within three months of opening 

Determination of the Amino Acids  

The Amino Acid profile in the samples was determined using the methods of Benitez 

(1989). The samples were dried to constant weight, defatted, hydrolyzed, evaporated 

in a rotary evaporator and loaded into the Applied Biosystems PTH Amino Acid 

Analyzer.  

Determination of the Anti-Nutritional Factors the Samples 

Tannin was determined by spectrophotometric method as reported by Okwu et al. 

(2006) while the spectrophotometric method of Marker and Goodchild (1996) was used 

to determine the Saponin value. Alleppo and Brunner (1984) method was used to 

evaluate the oxalate content while the phytate component was determining by 

titrating against Fe -111 chloride solution using Day and Underwood (1986) method. 

The Flavonoid content of the fungus treated and untreated samples were determined 

by a colourimeter assay developed by AOAC (2005). The method of Bao (2000) was 

used to identified, phenol by incubating an extract combination with Folinciocalteau's 

reagent. 

Statistical Analysis 

All data collected were analyzed using ’T’ test. The results were expressed as  

mean ± standard error of the mean (±SEM) and P< 0.05 were considered statistically 

significant.  

RESULTS and DISCUSSION 

Proximate Composition of African Olive Seed Meal 

The proximate composition of the African Olive Oil seed meal is presented in Table 1.  

Dry Matter 

The dry matter of feed plays a crucial role in determining the shell life and high dry 

matter suggests reduced risk of microbial attack and extended shelf life (Ayoade, 2015) 

of sample. The dry matter reported herein was 93.00 for the untreated sample which 
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agreed with the value of 92.88% reported by Solomon et al. (2025) for Black Olive seed 

kernel and 93.34% for Vitex doniana pulp  (Vunchi et al., 2011) but higher than 91.93% 

reported for Soyabean (Harbone, 1973), 90.32% boiled Scweinurthii seed kernel 

(Ayoade, 2015). Additionally, the low dry matter of the fungus treated sample could 

be due to the metabolism of the organic content as energy source and growth of the 

fungus (Aspergillus niger).  

Crude Protein 

The Crude Protein content (18.34 %) of the untreated sample reported herein was 

lower than 22.10% reported by Solomon et al. (2025) for Black Olive seed kernel and 

26.76% noted by Olagunju and Ifesan (2013) for raw Sesame seed. The fungus treated 

sample had 30.00% Crude Protein which was higher than the reported value of 27.84% 

noted by Olagunju and Ifesan ((2013) for fermented Sesame fermented for 96 hours. 

The variation in the Crude Protein content could be due to genetic make-up of the seed 

variety, soil nutrient content, temperature, humidity, rainfall factors, management and 

processing methods while the variation in the fermented products could be attributed 

to specie of the microorganism, fermentation period, antinutrient factors (Wang and 

Daun, 2004). 

Ether Extract 

The ether extract of 38.23% reported by Solomon et al. (2025) was higher than 1.50 - 

4.50% reported for the fungus treated and untreated samples in this work. The lower 

ether extract content of the fungus treated sample could be related to the production 

of extracellular enzymes (lipase enzyme) that break down fats and lipids for their 

energy and nutrient growth (Solomon et al., 2025). Additionally, Ejigul et al. (2005) 

reported a low-fat content for fermented maize. 

Crude Fibre  

The percentage crude fibre for the untreated sample was 12% which was in agreement 

with the value of 12.14% noted by Solomon et al. (2025) for Black Olive seed kernel. 

Contrarily, the value of the fermented sample was lower than 10% but higher than 2.01 

to 3.5% reported for fermented Sesame seed meal (Olagunju and Ifesan, 2013). The low 

Crude fibre content of the fermented sample could be attributed to the production of 

fibre digesting enzymes (cellulase, hemicellulose, xylanases, invertase) (Animashun et 

al., 2024). The fibre fractions (ADF, NDF, ADL, Cellulose, Hemicellulose) noted in this 

study fell within the values reported by Ajayi et al. (2024). It should be noted that fibre 

fractions varied based on the various treatment methods. The reduction in the fibre 

fractions followed similar trend as the crude fibre between the fungus treated and 

untreated reported in this study. The fibre fractions reduction varied between 29,62% 

and 70.91%) [ADF= 68.60%, NDF = 57.04%, ADL= 64.73%, Cellulose = 70.91%, 
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Hemicellulose = 29.62%]. The reduction in the fibre fractions and an increase in the 

crude protein makes the fungus treated African Olive seed meal a potential feed 

ingredient for livestock in developing countries  

Ash Content 

The Ash content of the fungus treated and untreated samples was higher than 3.10% 

reported by Solomon et al. (2025) for black olive seed kernel and Cashew nut reported 

by Ayoade et al. (2017) but agreed with the values of between 4.41 and 5.83% reported 

for Sesame seed by Olagunju and Ifesan (2013). The ash content is a reflection of the 

mineral composition of feedstuff. The high ash content of the fungus treated sample 

compared with the untreated sample could be due probably to the loss of the organic 

matter content during fermentation process and which eventually resulted in 

enhancing the mineral composition.  

Table 1. Nutritional Composition and Fibre Fractions of Fungus Treated and 

Untreated African Olive Seed Meal (%) 

Parameters (%) 
Fungus Treated 

Sample 

Untreated 

Sample 
± SEM 

Dry matter 82.00ᵇ 93.00ᵃ 5.78* 

Crude protein 30.00ᵃ 18.00ᵇ 2.83* 

Crude fibre 8.00ᵇ 12.00ᵃ 1.35* 

Ether extract 1.50ᵇ 4.50ᵃ 3.56* 

Ash 12.00ᵃ 5.00ᵇ 1.32* 

Neutral detergent fibre 30.25ᵇ 53.20ᵃ 3.01* 
Means of 10 determinations. Means within the same row bearing different superscripts (a, b) differ significantly 

(P < 0.05). 

 

The ash content reported herein was functional ash content and not signs of soil 

contamination because the seed were handpicked and all debris were removed. 

Additionally, the variation could be due to processing methods, biological and genetic 

factors of the plant and environmental factors. It is interesting to note that some amino 

acids were increased (Alanine, proline glycine and arginine) as the ash percentage 

increased (from 9 to 14%) without altering the amino acid digestibility in meat and 

bone meal (Shirley and Parsons, 2001). It was noted that diet containing between 6 and 

14% ash content improved the laying performance of the birds while diet containing 

30% resulted in kidney and metabolic problems as well as poor feed intake (Nwogu et 

al., 2022). The reported values of between 5 and 12% Ash content reported in this study 

was considered normal to moderate (Lokeshwar et al., 2024). Pelig-Ba (2009) noted that 

high ash content showed improved mineral availability and nutritional quality 

(promoting nutrient availability and enhancing sensory quality of the final products).  
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Composition of The Amino Acids Profile of The Fungus Treated And Untreated 

African Olive Seed Meal 

The amino acid composition of Untreated and fungus treated African Olive seed meal 

was numerical compared with FAO/WHO (1991) standard. The fungus treated seed 

meal is a rich source of both essential and non-essential amino acids. The fungus 

treated and untreated African Olive seed meal revealed a rich content of amino acid. 

Table 2 depicts the amino acid content of the fungus treated and untreated African 

Olive seed meal. Some amino acids were higher in the fungus treated sample 

compared to the untreated sample and the FAO/WHO (1991). Various non-essential 

amino acids (Glutamic acid, Alanine, Glycerine, Serine and Tyrosine) increased in the 

fungus treated sample compared to the untreated sample and this could be due to the 

synthesis of new protein and metabolites leading to increased amino acids (Ashom et 

al., 2024). The increase of the amino acid will be beneficial for monogastric animals. 

Tyrosine which is primarily converted from phenylalanine-by-phenylalanine 

hydroxylase (PAH) helps to support mental health and play crucial role in neuronal 

signaling and low deficiency in tyrosine leads to low blood pressure, and low body 

temperature. It is interesting to note that phenylalanine is an essential amino acid 

obtained from diet while tyrosine in a non-essential amino acid produced by the body 

hence, deficient of phenylalanine could lead to increase requirement of tyrosine and 

this makes tyrosine a conditionally indispensable amino acid because it could only be 

synthesized by hydroxylation of phenylalanine. Additionally, phenylalanine is a 

precursor for tyrosine.  

Glycine and Serine are non- essential amino acids because they can be synthesized in 

the body however, Waqar et al. (2025) in agreement with Wolgang and Markus (2019) 

reported Glycine and Serine as conditionally essential amino acids in a low crude 

protein diet so as to optimized egg production and enhance growth of chicken and 

improve albumin quality resulting in a low nitrogen emission in poultry farm. It is 

noteworthy that 80% of Glycine is used for protein synthesis and also helps in various 

physiological functions of the body (Meerza et al., 2017).  Some non-essential amino 

acids (tyrosine, cystine, alanine) reported in this study were higher than the values 

reported by Ashom et al. (2024). Lysine, methionine and tryptophan which are 

essential amino acids increased slightly while others decreased due to their utilization 

for growth and development by the fungus and this corroborates the report of 

Jannathullar et al. (2017).  

Additionally, the decrease may be due to the breakdown of complex protein by the 

protease enzyme secreted by the fungus and the utilization of the amino acids for body 

growth and production of enzymes and other organic matter by the fungus (Imelda et 

al., 2006, Li et al., 2022). The reported increase in the amino acids corroborates the 

report of Jannathular et al. (2017) that Aspergillus niger increased the essential amino 
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acid irrespective of the ingredients tested. Likewise, Dairo and Fasuyi (2017) reported 

an increase in the essential amino acid of fermented palm kernel meal and copra meal. 

The increase in the essential amino acids during fermentation could be attributed to 

the inoculum itself (Christias et al., 1975, Watson, 1976). Also, the increase microbial 

growth during fermentations led to increasing of amino acids synthesized and which 

could have influenced the amino acid of the fermented products (Imelda et al., 2008). 

It is interesting to note that changes in other nutrients and dry matter content could be 

attributed to the increase of the amino acids noted in this study.  

Table 2. Amino Acid Content of Fungus Treated and Untreated African Olive Seed 

Meal (g/100 g) 

Parameters 
Fungus Treated 

Sample 
Untreated 

Sample 
± SEM 

FAO/WHO 

(1991) 
Lysine 4.03ᵇ 5.55ᵃ 0.390* 4.2 
Methionine 1.55ᵇ 1.84ᵃ 0.120* 2.2 

Histidine 5.82ᵇ 6.13ᵃ 0.367* 2.4 

Arginine 9.05ᵇ 10.11ᵃ 0.371* 2.0 

Cystine 2.33ᵇ 3.33ᵃ 0.480* 1.32 

Isoleucine 8.00ᵃ 6.27ᵇ 0.430* 4.2 

Leucine 6.30ᵃ 5.80ᵇ 0.450* N/A 

Phenylalanine 9.55ᵇ 10.14ᵃ 0.580* 2.8 

Aspartic acid 13.20ᵇ 15.10ᵃ 1.820* N/A 

Threonine 2.73ᵇ 3.14ᵃ 0.298* 2.6 

Serine 8.78ᵇ 9.89ᵃ 0.700* N/A 

Glutamic acid 12.34ᵇ 14.12ᵃ 0.980* N/A 

Proline 2.45ᵇ 3.15ᵃ 0.765* N/A 

Glycine 11.99ᵇ 12.89ᵃ 0.780* N/A 

Alanine 13.65ᵇ 14.90ᵃ 0.130* N/A 

Valine 7.50ᵇ 8.12ᵃ 0.380* 4.2 

Tryptophan 1.10ᵇ 1.54ᵃ 0.290* 1.4 

Means of 10 determinations. Means within the same row bearing different superscripts (a, b) 

differ significantly (P < 0.05). 

pH value 

The pH value of the fermented African Olive seed meal was slightly acidic for 

optimum growth of the fungus for metabolic acid production and it was reported that 

Aspergillus niger produces organic acid which slightly lower the environmental pH 

(Olagunju and Ifesan (2013) and ideal pH of 5 .0 is needed for nutritional requirement. 

The pH value reported in this study fell between 4.8 and 6.8 reported by Olagunju and 

Ifesan (2013) for fermented Sesame and Vougloklaki et al. (2004) who reported a pH 

of 4.3 for fermented Kalamata natural black olive. This value agreed with the 

physicochemical characteristics required for the microbial safety of the final products 

(Rosni et al., 2020).  
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Total Titrable Acidity(%) 

The total titrable acidity percentage of 2.65 was reported for the fungus treated sample 

compared with the untreated sample. The total titrable acidity increased with the 

decreased pH due to the fermentation process and the production of the acids by the 

fungus. The high total titrable acidity could be due to the production of organic acids 

(Lactic acids/ acetic acid) as the organic acids increased it also increased the total 

titrable acidity content (Olagunju and Ifesan, 2013; Yoggi and Yosephina, 2024).  

Antinutritional Factors (ANF) 

The seed meal contained numerous ANF (Table 3) and the high ANF in the untreated 

sample could prevent its utilization in livestock diet but the levels decreased in the 

fungus treated sample due to the secretion of numerous enzymes which degrade the 

antinutrients. This supported the reports of various authors (Makokha, 2002; Fagbemi 

et al., 2005 and Abdelhaleem et al., 2008). 

Saponin 

The significant reduction of saponin in the fungus treated by 76.42% due to the 

fermentation process could be due to the degradation of saponin to sagenin and sugar 

moieties by the fungus enzyme (glycosidase) (Makkar and Becker, 1997). 

Phytic Acid 

The Phytic acid content is shown in Table 3. The reduction in the phytic acid by 42.42% 

of the fungus treated sample might be attributed to the activity of the endogenous 

phytate enzyme secreted during fermentation process and this could have hydrolyzed 

the phytic acid into inositol and orthophosphate (Reddy and Pierson, 1994). 

Tannin  

The tannin content (Table 3) of the fermented sample was reduced by 38.78 % of the 

untreated sample. The reduction was due to the production of Tannase or microbial 

phenyl oxidase action (Emambux and Taylor, 2003). The tannase enzyme hydrolyzed 

tannins to be less harmful, improving its nutritional value thereby making it to be safer 

and digestible by livestock (Okunda, 2005). 

Oxalate  

The oxalate content was high in the untreated sample (25 mg/100g) but reduced to 

15mg/100g leading to 40% reduction after fermentation thereby preventing the 

formation of insoluble complexes with some minerals hence, allowing the mineral 
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elements (calcium, magnesium, zinc and iron) to be readily available (Olagunju and 

Ifesan, 2013). 

Flavonoid  

The merits of flavonoid in health are well documented in literature (Okuda 2005., Cano 

et al., 2020 ; Kaya, 2023 and Du et al., 2024). The total flavonoid content reported herein 

was higher for the fungus treated sample with a significant increase of 49.79% over the 

untreated sample. The increase in the flavonoid of the fungus treated sample could be 

attributed to the synthesis of new flavonoid metabolites. Also, it could be due to the 

conversion of flavonoid glycosides into aglycones which is readily absorbed with high 

bioavailability and biological activities (Hu et al., 2025). The total flavonoid reported 

in this study fell between 20.69 and 70.13mg/100g reported by Lasinskas et al. (2023). 

Total Phenolic Content 

The phenolic content has some therapeutic and nutritional properties which helps in 

the production of functional foods with health benefits and pharmaceutical products, 

improved growth rate and feed conversion ratios (Surai, 2014). It also has redox 

properties and scavenging activity which act as reducing agents. The value of phenolic 

content reported in this study fell between 46.01 and 3668.81mg/100g reported by 

Javanmardi et al. (2003) and Pravin et al. (2022). The variation in the value could 

probably be due to method of extraction, variety of seed, and defatting method  

Table 3. Physicochemical Determination and Bioactive Compounds of Fungus 

Treated and Untreated African Olive Seed Meal (mg/100 g) 

Parameters 

(mg/100 g) 

Fungus Treated 

Sample 
Untreated Sample ± SEM 

pH 6.10ᵃ 5.50ᵇ 2.90* 

Titratable acidity 2.65ᵃ 0.55ᵇ 1.10* 

Tannins 150.00ᵇ 245.00ᵃ 10.53* 

Saponins 1.25ᵇ 5.30ᵃ 1.15* 

Oxalate 15.00ᵇ 25.00ᵃ 3.16* 

Phytic acid 95.00ᵇ 165.00ᵃ 8.75* 

Flavonoid 349.00ᵃ 233.00ᵇ 12.90* 

Total phenolic 210.00ᵇ 395.00ᵃ 9.35* 
Means of 10 determinations, *Means with different superscripts are significantly different from each 

other (P<0.05). 
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Mineral Elements 

The mineral elements of the fungus treated and untreated samples are shown in Table 

4. The results showed significant concentration in some mineral elements between the 

two samples (fungus treated and untreated samples) indicating its nutritional values. 

Calcium Content 

The calcium content was significantly higher for the fermented treated sample 

compared with the untreated sample. The calcium content reported in this study was 

lower than 360 mg/kg reported by Olagunju and Ifesan (2013) and Solomon et al. 

(2025). The variation in values might be due to the processing methods, variety of seed, 

age of seed. Chemical used for extraction and the inoculum used. However, the 

calcium content of the fungus treated sample was higher than the untreated sample 

due to the loss of organic matter and breaking down of the Antinutrients hindering 

the availability. The high calcium content in the samples will complement the skeletal 

development and neuromuscular function (Ayoade et al., 2017). 

Potassium Content 

The potassium content of the fungus treated sample was significantly higher than the 

untreated sample but the potassium content reported in this study was higher than 

240mg/kg noted by Olagunju and Ifesan (2017) and Solomon et al. (2025). The high 

value makes the seed meal as very rich in potassium and this will help in supporting 

various body functions (Tchounwou and Pudensi, 2017). 

Phosphorous Content  

The Phosphorous content in the untreated sample (180 mg/kg) agreed with the value 

(180mg/kg) reported by Solomon et al. (2025). Contrarily, the value was higher than 

220mg/kg in the fungus treated sample and this could be due to the fungus 

biodegradable action. The high value in the two samples will support various energy 

production and genetic functions of the body (Serna and Bergwitz, 2020). 

Magnesium Content 

The magnesium content was high in the fungus treated sample compared to the 

untreated sample however, the value of magnesium noted in this report fell between 

160 mg/kg and 297 mg/kg reported by Olagunju and Ifesan (2017) and Solomon et al. 

(2025). The rich magnesium content in the two samples will complement energy 

metabolism and neuromuscular transmission (Fatima et al., 2024). 
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Minor elements 

Iron content 

The iron content was notably high in the untreated sample compared to the treated 

sample. However, the value fell between 740 mg/kg and 1000 mg/kg (Olagunju and 

Ifesan, 2013 and Solomon et al., 2025). The high iron content of the fungus treated 

sample is an added advantage due to its ability in synthesis of haemoglobin and 

transportation of oxygen. Hence, preventing iron deficiency anaemia (Ayoade et al., 

2015). Lactating cow and dry cows need 50ppm of iron 

Zinc content 

The zinc element was also high in the fungus treated sample compared with the 

untreated sample. The value reported herein agreed with the value of 80 mg/kg noted 

by Solomon et al. (2025). However, the value of this study fell between 80 mg/kg and 

90mg/kg reported by Olagunju and Ifesan (2013) and Solomon et al. (2025). The high 

value in the fungus treated sample is advantageous due to the function of zinc in 

various enzymatic activities (Ayoade et al., 2015). 

Sodium content  

The sodium content of the treated sample was lower than the untreated sample 

however, the value reported herein was in agreement with the result of Solomon et al. 

(2025). Additionally, the value fell between 1000 mg/kg and 7,700 mg/kg reported by 

Olagunju and Ifesan (2013) and Solomon et al. (2025). The high value could help in the 

extracellular fluid regulation and neuromuscular excitability (Grillo et al., 2019). 

Copper content  

The value of copper noted for both the fungus treated and untreated samples was 

between 40mg/kg and 70mg/kg. The reduction of the copper content was noted in the 

fungus treated sample. However, the values for both the treated and untreated 

samples were between 43 and 220mg/kg reported by Olagunju and Ifesan (2013) and 

Solomon et al. (2025). The levels in both samples will complement various enzymatic 

activities, iron metabolism and anti-oxidant defense (Ayoade et al., 2017). The increase 

in copper noted in this study will also contribute to supporting bone development and 

also activity of antioxidant enzymes (Taskozhina et al., 2024). Both lactating and dry 

cows need 10ppm of copper  
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Manganese content 

The manganese values reported in this study was higher than 20 mg/kg and 2,200 

mg/kg noted by Olagunju and Ifesan (2013) and Solomon et al. (2025). The high 

concentration was noted in the fungus treated sample. The rich content of manganese 

will help in bone development, cartilage maintenance and other metabolic activities. 

Manganese is also involved in the biosynthesis of choline hence, a deficiency of 

manganese leads to deficiency of choline which may cause liver problem (Coomer, 

2026). Lactating and dry cows need 20 and 40 ppm of manganese respectively. 

Table 4. Mineral content of the Fungus treated and Untreated African Olive Seed 

Meal 

Parameters (mg/kg) 
Fungus Treated 

Sample 
Untreated Sample ± SEM 

Calcium 285.00ᵃ 230.00ᵇ 15.34* 

Potassium 350.00ᵃ 250.00ᵇ 18.76* 

Phosphorus 220.00ᵃ 180.00ᵇ 12.56* 

Magnesium 250.00ᵃ 160.00ᵇ 11.45* 

Iron 70.00ᵇ 120.00ᵃ 8.65* 

Zinc 100.00ᵃ 70.00ᵇ 7.19* 

Sodium 100.00ᵇ 110.00ᵃ 13.20* 

Copper 40.00ᵇ 70.00ᵃ 6.24* 

Manganese 20.00ᵇ 30.00ᵃ 3.12* 

Means within the same row bearing different superscripts (a, b) differ significantly (P < 0.05). 

CONCLUSION AND RECOMMENDATIONS 

This finding affirmed that fungus treated African Olive seed meal has a great potential 

as animal feed ingredient due to its rich nutritional (protein and amino acid) contents, 

improved mineral elements and low antinutrient levels hence, it is a good candidate 

as animal feedstuff. Future research should focus on evaluating the feeding value of 

the fungus treated seed on livestock performance. In conclusion, the nutritional 

problem posed during the dry season mostly in developing countries demand 

immediate attention. Proactive and strategic actions based on thorough research and 

inclusive nutritional planning are vital to safeguarding and ensuring sustainable 

livestock production mostly during the dry season of the year 
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