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Abstract 
A 12-week feeding trial was conducted to compare the effect of toasted and fermented 

Icacinia manni meals on the performance and egg quality characteristic of laying hens. 

Fresh tubers of Icacinia manni were harvested, washed chopped into pieces and divided into 

two portions. One portion was sundried, ground and toasted to produced toasted Icacinia 

manni meal (TIMM). The other portion was soaked in water for 72 hours, thereafter bagged 

and the fermented water squeezed out, sundried and ground to produce fermented Icacinia 

manni meal (FIMM). Five diets were formulated to form T1, T2,
 T3, T4, and T5. T1

 (control) 

used maize as the source of energy, T2 and T3 contained 10% and 20% TIMM< while T4 and 

T5 contained 10% and 20% FIMM respectively partly replacing maize in the diet. One 

hundred and fifty laying hens were divided into five groups of thirty birds. Each group was 

assigned to one of the treatment diets in a completely randomized design. Each group was 

further divided into three replicates of ten birds per replicate. Data collected on performance 

and egg quality characteristics of the laying hens were statistically analyzed. Body weight 

changes, feed intake, egg weight and hen-day production of the birds were not significantly 

affected (p>0.05) by the diet except the 20% TIMM group. No significant (p>0.05) 

differences were recorded in shell weight, shell thickness, egg breaking strength and yolk 

colour of the laying hens across treatments. 20% TIMM group recorded significant 

reductions in yolk weight, yolk height, yolk diameter and yolk index value. Albumen height, 

albumen index, albumen diameter, shape index, haugh unit albumen weight and shell surface 

area were not negatively influence by the diet except for those fed with 20% TIMM. The study 

therefore revealed that laying hens fed FIMM performed better than the TIMM groups since 

FIMM at 20% dietary level enhanced the performance and egg quality characteristics of the 

laying hens. 

 

Keywords:  Icacinia manni, Fermented, Toasted, Performance, Laying hens. 

 

 

1. Introduction  
 

Poultry meat and eggs serve as important sources of high quality animal protein in those 

areas of the world that have protein insufficiency (Aduku, 1992). There has been a rapid 

development and expansion of poultry industry due to its unique attributes which include 

ability to adapt easily, high economic value, rapid generation time, high rate of growth that 

can result in the production of meat within 6 – 8 weeks and first laying of eggs within 



C.A.Essien  AJAFS 5 (2) (2021) 60 -70 
 
 

61 
 

eighteen week of age (Dikko et. al., 2020). Despite all these attributes, poultry industry is 

faced with arrays of constraints which include economical, biological technical and 

institutional, of greater importance is the economic aspect which involved shortage and high 

cost of feed ingredients (Essien, 2015). 

 

Feed constitute about 60 – 80% of the total cost of poultry production for intensively reared 

livestock especially poultry and pigs (Durunna et al., 2005). Maize is the main source of 

energy in diets of monogastric animals in Nigeria and it constitutes 60% of the ration 

(Udedibie et al., 2004). The use of maize in poultry ration have become very expensive and 

scarce due to increase pressure on it as staple food for animals and humans resulting in a rise 

in feed cost. Thus, the need to search for cheaper readily available energy feedstuff that can 

replace maize completely or partially in poultry diets. Icacinia manni (Earth ball) a shrub 

with modified tuber which is mainly carbohydrates could be used as an alternative energy 

source in poultry feeding. Icacinia manni is one out of the thirteen known species of icacinia 

plant. It is an all season evergreen shrub plant possessing well-defined roots, stem and leaves. 

The tuber could weigh up to 20kg, vary in shape and colour depending on the soil type and 

stage of maturity. Icacinia manni is locally abundant in Nigeria especially in the humid 

climate of Akwa Ibom State (Akobundu & Agyakwa, 1998). 

 

The chemical composition of Icacinia manni revealed that it contains crude protein, (6.13%) 

crude fibre (8.62%), ash (3.80%), ether extract (5.00) and nitrogen free extract (76.45%) 

(Asuquo & Udedibie  2012) also phytochemical reports by (Ekpo & Udedibie  2012) showed 

that it contains anti-nutrients such as alkaloids, saponin, tannin, phytate and hydrocyanic 

glycoside which could limit it use as animal feedstuff. Scott et al., (1947), Ekpo & Udedibie 

(2012) suggested that Icacinia manni contains gummy substances suspected to be 

galactomannan. Galactomannan occur in nature as the reserve polysaccharide in the 

endosperms of a wide range of legume seeds. Galactomannan is composed of a 1, 4 – B – 

linked to D – mannan backbone to which single D – galactosyl units are attached to C – 6 of 

some of the mannosyl residues. Galactomannan in it partial purified form can be used as 

thickening and gelling agent in the food industry (Megazyme, 2011).   

 

Fermentation and toasting are among the local methods of detoxification of tuberous crops. 

Work by Udedibie et al., (2004) showed that fermented cassava tuber meal was able to 

replace 100% dietary maize without deleterious effect indicating are reduction in hydrogen 
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reduce the phytate content in cassava, yam and cocoyam to 88.7, 66.8 and 98.4% 

respectively. Umoren et al., (2007) also reported satisfactory growth response of broilers fed 

fermented Icacinia manni at 15% level of inclusion. Toasting has been used extensively in 

garri processing, Agbor (2005) observed that during toasting, volatilization of cyannohydrin 

and hydrogen cyanide (HCN) occurs which make drying easier and quickens the drying 

process. Toasting and fermentation may have a significant effect or impact on the nutritive 

value of Icacinia manni and there has been no indepth information on the use of toasted and 

fermented Icacinia manni in laying hens. Thus, the objectives of this study were to 

comparatively evaluate toasted and fermented Icacinia manni on the performance and egg 

quality characteristics of laying hens. 

 

2.0 Materials and Methods 

 

The experiment was carried out at the poultry unit of the teaching and research farm of Akwa 

Ibom State University, Obio-Akpa Campus Obio-Akpa is located between latitude 50171N 
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and 50271 N and between 70 27 N and 70 580 E with an annual rainfall ranging from 3500 – 

5000mm and monthly temperature range of 24 – 26oC and relative humidity between 60 – 

90% (Wikipedia, 2021). 

 

 

2.1 Source of Icacinia manni and Processing Method 

 

Fresh Icacinia manni tubers were harvested from fallow land at Ikot Eka ideh in Oruk Anam 

Local Government Area of Akwa Ibom State. The fresh tubers were washed, chopped into 

pieces. The chopped Icacinia manni were divided into two portions. One portion was soaked 

in plastic buckets containing ordinary water and allowed to ferment for 72 hours. Thereafter, 

the fermented Icacinia manni was bagged and the fermented water squeezed out. The 

Icacinia manni was sundried for seven days and run through a hammer mill using 2mm sieve 

to produced fermented Icacinia manni meal FIMM. The other portion was sundried for seven 

days. The chips were later milled and toasted to produce toasted Icacinia manni meal 

(TIMM). Toasting was done as it is done in garri production by turning small quantity of the 

meal on a pan seated on fire until it dries and become crispy to touch. 

 

2.2 Phytochemical and Proximate Analysis of Toasted and Fermented Icacinia manni 

 

Samples from each processing method were subjected to phytochemical analysis for anti-

nutritional factors such as hydrocyanide (HCN), phytate, oxalates, tannin, saponin, flavonoid 

and alkaloids using standard methods of AOAC (1990); Harborne, (1973) & (1998) 

proximate analysis to determine the effect of processing methods on the nutrient content for 

the following: crude fibre, crude protein, ether extract and ash was carried out using standard 

method of AOAC (1990). Hydrogencyanide (HCN) was analyzed by using cyanide kit B2 

developed by Bradbury et al., (1999). 

 

2.3 Experimental Diets  

Five experimental laying hens diets were formulated such that diet 1 (control) contained 

maize as the source of energy. Diets 2 and 3 contained 10% and 20% toasted Icacinia manni 

meal (TIMM) partly replacing maize in the diet.  While diets 4 and 5 contained 10% and 20% 

fermented Icacinia manni meal partly replacing maize in the diet. Ingredients composition 

and calculated chemical composition of the diets are presented in Table 2.1. 

 

 

2.4 Experimental Birds and Design   

A total of one hundred and fifty (Isa brown) laying hens at 8 weeks of laying life was used 

for the research. They were divided into five (5) groups of thirty birds and each group was 

assigned one of the experimental diets in a completely randomized design (CRD). Each group 

was further divided into three (3) replicates of (10) ten birds per replicate housed in a pen 

measuring 2m x 2m. Wood shavings were used as litter material. Feed and water were 

provided ad libitum. Routine management practice was also observed. Eggs were collected 

twice daily. The experiment lasted twelve weeks.   

 

 

2.5 Data Collection    

 

Data were collected on body weight changes, daily feed intake, feed conversion ratio, hen-

day egg production, egg weight, internal and external egg characteristics. The birds were 
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weighed at the beginning of the experiment and at the end of the feeding trial to determine 

changes in their body weight. Feed intake was determined by subtracting the weight of the 

left over feed from the weight of the feed fed the previous day. Feed conversion ratio was 

determined by dividing the weight of feed intake by egg weight (feed (g)/ egg (g). Hen day 

production was determined by dividing total egg production by the total number of layers. 

Data on laying performance of birds were collected weekly, while those on egg quality were 

obtained five weeks to the end of the study. 

 

 

Table 2.1: Ingredients composition of the experimental diets 

Ingredient 

% 

Diet1 

Control 

Diet2 10% 

TIMM 

Diet3 20% 

TIMM 

Diet4 

10%FIMM 

Diet5 20% 

FIMM 

Maize 50.00 40.00 30.00 40.00 30.00 

TIMM 0.00 10.00 20.00 0.00 0.00 

FIMM 0.00 0.00 0.00 10.00 20.00 

Soya bean 

meal 

16.00 16.00 16.00 16.00 16.00 

Fish meal 2.00 2.00 2.00 2.00 2.00 

Blood meal 2.00 2.00 2.00 2.00 2.00 

Palm Kernel 

cake 

7.00 7.00 7.00 7.00 7.00 

Wheat offal  12.00 12.00 12.00 12.00 12.00 

Bone meal 5.00 5.00 5.00 5.00 5.00 

Oyster shell 5.00 5.00 5.00 5.00 5.00 

Common salt 0.25 0.25 0.25 0.25 0.25 

Vit/Tm 

Premix 

0.25 0.25 0.25 0.25 0.25 

l-lysine 0.25 0.25 0.25 0.25 0.25 

l-methionine 0.25 0.25 0.25 0.25 0.25 

Total 100.00 100.00 100.00 100.00 100.00 

Calculated Chemical Composition (%DM) 

Crude protein 18.44 17.50 17.26 18.34 18.21 

Other extract 3.95 3.46 3.68 4.14 4.31 

Crude fibre 2.14 4.51 4.61 3.26 3.31 

Ash 3.32 3.41 3.45 3.47 3.42 

ME/Mcal/kg 2.57 2.55 2.56 2.51 2.54 
TIMM – Toasted Icacinia manni meal; FIMM – Fermented Icacinia manni meal; *** - Vitamin and 

mineral premix  

 

 

2.6 External Egg Quality Evaluation 

 

Egg Weight: Six eggs were randomly collected weekly from each replicate, labeled and 

weighed using electronic weighing balance (Mettler model Pc 2000) sensitivity 0.01g. 

Egg Length: The length of each egg was measured from the pointed end to the broad end 

with the aid of a digital vernier caliper with accuracy of 0.01mm. 

Egg Width: Egg width was measured to the nearest 0.1mm with vernier caliper. The egg 

width was taken as the diameter of the widest cross-sectional region. 
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Egg Shape Index: Egg shape index was calculated as the percentage of the egg width to the 

length. Egg shape index -= Egg width (mm)/Egg length (mm) x 100. According to Reddy et 

al., (1979) & Anderson et al., (2004). 

Shell surface Area (SSA): was calculated using the mathematical equation expressed by 

Carter (1975) as follows: SSA = 3.9782 x SW 0.7062, where SW = Shell weight. 

Shell Thickness: Eggs were broken in a small Petri-dish. The shell thickness of each broken 

egg was measured with a micrometer screw gauge to the nearest 0.01mm. Measurement was 

taken from the pointed end, the middle and broad end of the egg and mean was obtained. 

Shell Weight: Broken egg shell was sundried for two days and the weight taken using a 

sensitive top loading electric weighing balance to the nearest 0.01g. The shell weight was 

expressed as a percentage of the egg weight and recorded as percent shell (% shell) for 

individual egg. 

Egg Breaking Strength: Egg breaking strength was calculated using the formular suggested 

by Arad & Marder (1982) and presented as EBS = 50.86x [EW] 0.915, where EW = egg 

weight (gm). 

 

2.7 Internal Egg Quality Evaluation 

 

Albumen index: Albumen index was determined as the ratio of the albumen height to the 

diameter. Albumen index (A1) = H/05D, where H = height of thick albumen at the boundary 

with the yolk and D = Average of long and short diameter of albumen measured on the 

smooth surface. 

Album Weight: Albumen of broken fresh eggs were carefully separated from the yolk and 

weighed.  The albumen weight was expressed as a percentage of the egg weight and recorded 

as percent albumen (% albumen) for individual egg sample. 

Albumen Height: Albumen height was determined by using a spherometer. The 

measurement was taken at albumen widest expanse and midway between the yolk edge and 

the external edge of the thick albumen. 

Yolk Weight:  The yolk was carefully separated from the albumen using a plastic separator 

and weighed individually with an electric sensitive weighing balance to the nearest 0.01g. 

Yolk Width: The yolk width was measured around the widest horizontal circumference 

using an automated vernier caliper. 

Yolk Index: This was taken as the ratio of the yolk height to the width without the yolk being 

separated from the albumen. 

Yolk Colour: Yolk colour was determined using the DSM colour fan. The egg yolk that was 

separated from the albumen were placed on a plain white surface and examined under normal 

daylight. The DSM colour fan was placed beside it and the intensity of the yolk colour that 

matched the yolk colour number was recorded. 

Haugh Unit: Haugh unit was determined by the formula of Haugh (1937) thus: Hu = 100 log 

(H+7.57-1.7W0.75, where H = height of albumen in mm and W = weight of eggs in gram. 

 

2.8 Statistical Analysis 

 

The various parameters determined were subjected to one-way analysis of variance 

(ANOVA) using SPSS Version 2000 (IBM, Corporation, Armonk, USA). Significant means 

were separated using Duncan’s New Multiple Range Test (DUNCAN, 1955). 
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3.0 Results and Discussion  
 

The results of the proximate and phytochemical composition of toasted and fermented 

Icacinia manni are presented in Table 3.1. The proximate composition showed low levels of 

crude protein, ash, ether extract and crude fibre in toasted and fermented Icacinia manni. 

High nitrogen free extract values were obtained in both toasted and fermented Icacinia manni 

indicating that Icacinia manni could be a good source of energy feedstuff. Reductions in 

values for cyanogenic glycoside, oxalate saponin, flavonoids and alkaloids were observed in 

fermented Icacinia manni. The values for the parameters were lower than the values obtained 

in toasted Icacinia manni. The results indicated presence of phytate and tannin in toasted 

Icacinia manni, but there was no trace of the compounds in fermented Icacinia manni. 

Fermentation is one of the local ways of detoxification of tuberous crops, during fermentation 

cells of the fermented products are broken by enzymes, this facilitates the hydrolysis and 

washing-off of anti-nutritional substances. 

 

Table 3.1: Proximate and Phytochemical Composition of Icania manni 

Components (%Dm) RIMM* TIMM** FIMM*** *Indicate 

tolerant range 

Moisture 11.33 18.51 20.84 0.43 

Crude protein 3.43 3.21 3.81 0.04 

Crude fibre 2.53 2.81 2.74 0.02 

Ash 3.81 3.12 4.12 0.14 

Ether extract 2.56 2.31 1.26 0.21 

Nitrogen free extract 76.34 68.04 67.23 1.23 

Anti-nutrients (mg/100g)  

Phytate 24.03 3.53 ND 0.67 

Cyanogenic glycosides  20.20 15.13 12.10 0.74 

Oxalate 56.12 28.01 26.16 0.91 

Tannin 31.00 5.63 ND 0.69 

Saponin 5.32 2.89 3.00 0.03 

Flavonoid  6.00 5.17 4.15 0.05 

Alkaloids  5.60 3.31 3.05 0.04 
RIMM* - Raw Icacinia manni meal; TIMM** - Toasted Icacinia manni meal; FIMM** - Fermented 

Icacinia manni meal; ND  - Non-detected  

 

 

Marfo & Oke (1998) observed that fermentation reduced the phytate level of cocoyam by 

98%, reduction being rapid within 48 hours. The loss of phytate during fermentation is 

believed to be due to the enzyme phytase, naturally present in the tuber or secreted by 

fermentative micro-organisms. The two processing methods did not give a remarkable 

reduction in saponin, flavonoid, oxalate, and alkaloids. This result showed that fermentation 

was able to reduce the level of hydrocyanic acid in Icacinia manni. The result agrees with 

Tewe (1975) findings which showed that immersion of cassava tubers in water for some days 

only retained 23 – 25% of HCN. Effiong & Jimmy (2019) also reported that fermentation 

gave the highest reduction of anti-nutritional substances in Icacinia manni meal over toasting.  

 

The results of the performance of laying hens fed toasted and fermented Icacinia manni is 

presented in Table 3.2. Significant (p<0.05) differences were observed among treatments on 

bodyweight changes. Laying hens fed 10% and 20% TIMM were negatively affected by the 

diets, and significant (p<0.05) reductions occurred as the level of TIMM increased in the diet. 
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The result obtained for laying hens fed TIMM agrees with the report of Asuquo & Udedibie 

(2012) who recorded significant reductions in body weight changes of laying hens fed toasted 

Icacinia manni meal. This result suggests that TIMM might contain chemical component that 

inhibit growth. The values for body weight changes of hens in the control, 10% and 20% 

FIMM were statistically similar. 

There were significant variations in the feed intake of laying hens fed toasted Icacinia manni 

meal at 10% and 20% levels. The feed intake of the laying hens on toasted Icacinia manni 

meal showed progressive reductions as the level of TIMM increased from 10% to 20% in the 

diet in the diets. Ikpechuckwu (2007) reported a drastic reduction of feed intake of rabbits fed 

toasted Icacinia manni meal. Umoren et at (2007) observed that feed intake of starter broilers 

decreased with increased Icacinia manni level in the diet. The authors attributed the 

decreased feed intake to unpalatability of the test ingredient which could also be the cause of 

the depressed feed intake obtained in this result due to the presence of anti-nutritional 

substances. Anti-nutrients such as saponin alkaloids and tannin are known to have bitter taste.  

However, the control, 10% and 20% FIMM groups were not significantly (p>0.05) affected 

by the diet. The result obtained in this study for feed intake of birds fed TIMM disagree with 

the findings of Effiong et al. (2014) where feed intake of  broilers in the control was 

statistically similar with broilers fed 30% TIMM toasted Icacinia manni. The values for feed 

conversion ratio of the laying hens did not differ significantly (p>0.05) across the treatments. 

Laying hens fed 20% FIMM had the best feed conversion ratio. Lacy & Vast (1999) reported 

that the measure of productivity of animals is expressed based on its feed conversion 

efficiency. Feed conversion ratio is a composite trait affected by body weight, feed intake and 

growth rate while being tested. The lower the conversion the more efficient an animal is 

(Dikko et al., 2020). There was no mortality during the course of the experiment.  

 

Toasted Icacinia manni meal exerted significant impact on egg weight and hen day egg 

production of the laying birds. Laying hens fed 20% TIMM recorded the least significant 

(p<0.05) egg weight and hen day production values. This result could be attributed to the 

lower quantity of feed consumed by laying hens in that group. The result showed that the 

production efficiency of laying hens in that group is in tandem with the amount of feed 

consumed. There were no significant (p>0.05) differences in egg weight and hen-day egg 

production values of birds in the control, 10% and 20% FIMM groups. 

 

 

 

Table 3.2:  Performance of experimental laying hens fed with toasted and fermented 

Icacinia manni meal 

Parameter  Diet1 

Control 

Diet2 10% 

TIMM 

Diet3 20% 

TIMM 

Diet4 

10%FIMM 

Diet5 20% 

FIMM 

SEM 

Initial body weight (kg)  1.71 1.73 1.71 1.71 1.69 0.02 

Final body weight (kg)   1.86b 1.86b 1.58b 1.86a 1.88a 0.06 

Body weight change (kg)  -0.15 -0.07 -0.13 0.15 1.19 0.04 

Feed intake (g/day) 113.43a 90.57b 60.31c 113.34a 1110.31a 0.71 

Average egg weight (g) 60.11b 42.10c 29.86d 60.21b 62.32a 0.47 

Hen-day egg production (%) 70.31c 45.31c 24.11d 70.51a 71.34a 0.51 

Feed conversion ratio (feed 

(g)/eggs (g) 

1.89 2.19 2.01 1.88 1.77 0.26 

*abc – means within a row with different superscripts are significantly different (p<0.05). 
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Eggs are excellent sources of high quality protein and are also good sources of iron, 

phosphorous and vitamins (except vitamin C). Eggs consists of a complete range of amino 

acid, including branch chain amino acids (methionine and cysteine) making it an excellent 

food for infants, children and adults (FAO, 2003). Therefore, the assessment of egg quality 

characteristics is very important to the consumer. The characteristics of an egg affect its 

acceptability to the consumer. Therefore, it becomes necessary to poultry farmers to provide 

high quality feed in order to enhance the quality of egg such that consumers will derive 

maximum utility from the utilization of eggs. The results of the egg quality characteristics of 

laying birds are presented in Table 3.3. Shell thickness, shell weight and shape index were 

not significantly (p>0.05) affected by the diets. Shell thickness and shell weight affect egg 

economic value whether as hatching egg or food product. The aesthetic quality of the egg 

shell relates to the quality factors which a consumer or a breeder can observe; such as 

soundness of the shell, shape, colour, thickness and shell breaking strength. A good egg shell 

quality will help to reduce the number of cracked eggs and increased number of hatching egg 

thus, enhance a higher number of viable day old chicks. 

 

Egg shell plays a crucial role protecting egg content from microbial and physical 

environment and also controls the exchange of water and gases. The shell makes up 10% - 

11% of the total weight of egg. The non-significant (p>0.05) difference observed in the study 

for shell thickness, shell weight and shape index could suggest that the diet composition of 

the laying hens were adequate in calcium and phosphorous since egg shell is made up of 94 – 

97% calcium and 0.3% phosphorous. When calcium metabolism interferes during egg shell 

production it may result in shell quality defects which include: mishaped eggs, coated shell, 

rough shell, soft, weak shell and cracked shell eggs (Gupta, 2008). 

 

Egg breaking strength was not significantly (p>0.05) affected by the diet across treatments. 

The strength of the egg shell is an important factor in egg quality particularly in it relation to 

transportation. Mechanical egg strength is determined by it thickness. Egg length and width 

were significantly (p<0.05) affected by the diet, laying hens fed 20% TIMM had the lowest 

significant (p<0.05) egg length and width values. This could probably be as a result of small 

egg size laid by the group. Laying hens fed 0%, 10% TIMM, 10% and 20% FIMM recorded 

similar values for the parameters. 

 

The albumen weight, albumen diameter, albumen height and albumen index of the laying 

hens were not significantly (p>0.05) affected by the diets except hens in 20% TIMM group 

that recorded the lowest significant (p<0.05) values for the above mentioned parameters. The 

results for yolk diameter, yolk height, yolk weight and yolk index of the laying hens followed 

the same trend only 20% TIMM group recorded the lowest significant (p<0.05) values for the 

parameters. Albumen helps in protecting the yolk and provides additional nutrition for the 

growth of the embryo. Albumen consist primary 90% water and 10% protein while the yolk 

is the nutrient bearing portion of the egg whose primary function is to supply food for the 

development of the embryo. The yolk is rich in vitamins, minerals and protein. 

 

The yolk colour of the laying hens were similar. The same yolk colour score was recorded in 

all the treatments. Variation in yolk colour could occur when laying hens are fed diet 

containing leaf meal and B – carotene. Shell surface area of the laying hens in 0%, 10% 

TIMM, 10% and 20% FIMM were not significantly (p>0.05) affected by the diet. A 

reduction in shell surface area was observed in 20% TIMM which could be attributed to the 

small size of eggs produced by laying hens in that group. Haugh unit of eggs produced by 

birds in the control, 10% TIMM, 10% and 20% FIMM groups were not significantly (p>0.05) 
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affected by the diets across treatment except for laying hens fed 20% TIMM. Haugh unit is 

the measure of the albumen quality. The values obtained for birds in the control, 10% TIMM, 

10% and 20% FIMM groups were higher than 72 which is regarded as an indicator of 

freshness in eggs and grade AA quality egg (North, 1978). However, the haugh unit of laying 

hens fed 20% TIMM was higher than 40% which depicts an egg of inferior quality (Brand et 

al.,1991, Ayorinde et al., 1999). 

 

Table 3.3: Egg quality indices of laying hens fed toasted and fermented Icacinia 

manni meal 

Parameter  Diet1 

Control 

Diet2 10% 

TIMM 

Diet3 

20% 

TIMM 

Diet4 

10%FIMM 

Diet5 20% 

FIMM 

SEM 

Haugh units  75.61 74.72 60.64 76.10 75.81 0.17 

Shell thickness (mm) 0.54 0.56 0.54 0.54 0.57 0.03 

Shell weight (g) 6.06 5.97 5.01 6.10 5.98 0.05 

Shape index 0.76 0.74 0.69 0.79 0.83 0.01 

Egg width 4.48 3.38 3.01 4.51 4.89 0.18 

Egg length  5.88 4.56 4.34 5.71 5.88 0.16 

Egg breaking strength 1.86 1.87 1.82 1.85 1.88 0.03 

Albumen weight (g) 25.61 25.77 21.11 25.56 26.01 1.02 

Albumen diameter (cm) 7.01 7.10 3.58 7.11 7.02 1.13 

Albumen height (cm) 8.5 8.11 5.64 8.41 8.56 1.11 

Albumen index 1.21 1.21 1.58 1.18 1.21 0.04 

Yolk diameter (cm) 3.51 3.48 2.57 3.61 3.57 0.03 

Yolk height (cm) 4.01 4.03 3.47 4.10 4.12 0.04 

Yolk weight (g) 26.00 25.71 19.21 25.82 26.10 1.23 

Yolk colour 7.41 7.37 7.51 7.41 7.51 0.10 

Yolk index  1.14 1.16 1.35 1.14 1.15 0.02 

Shell surface area (mm2) 538.14 510.12 481.36 532.41 541.10 2.56 
*abc – means in the same row with different superscript are significantly different (p>0.05). 

 

 

4.0 Conclusion  
 

This study revealed that fermentation greatly reduced the level of anti-nutritional substances 

present in Icacinia manni. This could be attested to by the non-detection of tannin and 

phytate after the fermentation process. Also fermented Icacinia manni at 20% dietary level 

enhanced the performance and egg quality characteristics of the birds. Toasting only reduced 

the concentration of the anti-nutritional substances to a safety limit. The birds in the study 

could only tolerate the diet at 10% dietary inclusion. At 20% dietary of toasted Icacinia 

manni meal, the performance and egg quality characteristics of the laying hens were 

adversely affected 
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