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 Two hundred and twenty five Japanese quails (Coturnix coturnix japonica) 
were randomly allotted to five dietary treatments (i-v) of 36 hens and 9 
cockerels each. 
Each treatment was replicated thrice with 12 hens and 3 cockerels per replicate. 
In each of the five diets, 48hours fermented taro cocoyam meal (Colocasia 
esculenta var. esculenta) replaced maize at 0, 25, 50, 75 and 100% respectively. 
At the end of the experiment, 3 quails from each treatment were collected, yolk 
and albumen were separated and analysed for nutrient profile. It was observed 
that FTC diet affected the nutritional value of albumen, yolk and breast muscle 
negatively by reducing their crude protein (cp) contents. The result showed that, 
Nitrogen free extract (NFE) of yolk, albumen and breast muscle increased 
across the treatments. Either extract (E.E) of yolk decreased with increased 
levels of supplementation of FTC in quails diets whereas, the reverse was with 
E.E content of albumen and breast muscle. The ash (minerals) content of the 
albumen and breast muscle increased across treatments while that of the yolk 
had similar values across treatments indicating that, the treatment did not affect 
the ash content of the yolk. Crude fibre contents of breast muscle, albumen and 
yolk were not affected by the treatments. 
It is concluded that, fermented taro cocoyam (FTC) that affected the nutritional 
values of quails’ albumen, yolk and breast muscles. Supplementation should 
therefore not exceed 50%. 
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INTRODUCTION 

 
The nutritional value of quail products cannot be over 

emphasized (Okon et al., 2007; Haruna et al., 1995). 
Efforts are geared towards producing quails products at 
cheap/affordable prices in order to alleviate the problem 
of protein deficiency in the developing countries- 
especially among the rural populace (Abdulrashid et al., 
2007). Cocoyam is a cheaper non- conventional energy 
source of feed ingredient which can conveniently replace 
maize (Agbede et al., 2002). The cost of production using 
this cheaper energy source will be translated into cheaper 
quails products (Ikani et al., 2008). The need to evaluate 
the quality of these products becomes imperative as this 
will enable one know their nutritional value. This paper 
seeks to evaluate the effect of feeding fermented taro 
cocoyam (FTC) on the nutritional value of quails’ breast 
muscle, yolk and albumen. 

MATERIALS AND METHODS 
 
The study was carried out in Cross River University of 
Technology Teaching and Research Farm, Calabar, 
Nigeria. A total of two hundred and twenty five Japanese 
quails (180 hens and 45 cockerels) of about 7 weeks of 
age with average way weights ranging from 133g to 163g 
were studied over a period of ten weeks. Quails were 
randomly allotted to five dietary treatments (1-V) of 36 
hens and cockerels each. Each treatment was replicated 
thrice with 12 hens and 3 cockerels per replicate. In each 
of the five diets, 48-hours fermented taro cocoyam meal 
(FTCM) replaced maize at 0, 25, 50, 75 and 100% as 
treatments I, II, III, IV and V, respectively. 

Unpeeled taro cocoyam corns were bought from 
Bendeghe village, Etung, Cross River, Nigeria. Corns 
were peeled and then chopped into sizeable chips of about 
14gm  each.  These  chips were put into a big black plastic
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Table 1: composition of diet with 48 – hours fermented taro cocoyam meal (Colocasia esculenta var. Esculenta) for laying Japanese 
quails (Coturnix coturrnix Japonica) 
Ingredients  Levels of inclusion

0% 250% 50% 756% 100% 
Maize 46.00 34.50 23.00 11.60 0.00 
Cocoyam 0.00 11.50 23.00 34.50 46.00 
Soybean  20.80 21.00 19.70 19.90 20.00 
Fish meal 4.20 4.60 5.80 6.00 6.00 
Palmkernel cake  10.90 10.00 10.00 10.00 10.00 
Wheat offals 10.00 10.00 9.75 9.10 8.30 
Bone meal 7.00 7.00 7.00 7.00 7.00 
Salt   0.50 0.50 0.50 0.50 0.50 
Palm oil 0.10 0.40 0.75 1.00 1.20 
Vit/min.premix 0.50 0.50 0.50 0.50 0.50 
Total calculated nutrient 100.00 100.00 100 100 100 
 Crude protein% 20.35 20.39 20.40 20.35 20.37 
ME(Kcal/kg) 2674.44 2669.78 2584.60 2553.68 2538.34 
Analyzed nutrients:   

Crude protein (%) 21.20 20.89 20.78 20.63 20.59 
ME (Kal/kg) 2690.30 2679.58 2593.20 2562.20 2552.90 

 
Table 2: Proximate analysis of quails yolk fed 48hrs FTC meal 
(Colocasia esculenta var. esculenta)                    

Parameter  Treatment levels 
0% 25% 50% 75% 100% 

CP  40.68 40.25 39.37 38.06 37.18 
C F 0.10 0.10 0.10 0.10 0.10 
E E 46.40 44.80 42.80 40.40 39.50 
ASH 3.00 3.00 3.00 3.00 3.00 
NFE 9.82 11.85 14.73 18.44 20.22 

 
Table 3: Proximate analysis of quails albumen fed 48hrs FTC 
meal (Colocasia esculenta var. esculenta) (%)    

Parameter  Treatment levels 
θ% 25% 50% 75% 100% 

C P 95.25 94.08 91.00 84.00 78.75 
C F 0.10 0.10 0.10 0.10 0.10 
E E 1.50 2.00 2.00 4.00 4.00 
ASH 3.00 3.00 3.50 4.00 4.00 
NFE 0.15 0.82 3.40 7.90 13.15 

 
Table 4: Proximate analysis of quails breast muscle fed 48hrs 
FTC meal (Colocasia esculenta var. esculenta) (%)    

Parameter  Treatment levels 
θ% 25% 50% 75% 100% 

C P 84.87 84.00 82.70 76.06 69.56 
C F 0.20 0.20 0.20 0.20 0.20 
E E 11.41 12.08 12.40 18.75 24.25 
ASH 3.00 3.00 4.00 4.00 4.00
NFE 0.52 0.54 0.70 0.99 1.99 

 
Pot-like container with a tight lid and fermented in water 
at room temperature (28-29oC) for 48 hours. Sun drying 
lasted for a week (7 days) and thus reduced moisture 
content to less than 10%. The 48 hours fermented taro 
cocoyam corms and other ingredients were milled 
separately and used to formulate the experimental diets 
(Table 1). The experimental diets were analyzed 
according to the procedure of AOAC (2000). The birds 
were managed intensively in cages of three tiers. Each tier 
was separated with wood. Wire mesh was used for the 
walls and doors to allow adequate ventilation/lighting. 
The dimension of each tier was 0.75m2 × 0.38m2. Litter 
materials (wood shavings) were used on the wooden floor. 
Each tier was equipped with adequate drinker and feeding 
troughs. A floor space 0.007m2 to 0.009m2 per quail was 
provided. Artificial lighting was provided with the use of 

one (200 watts) bulb for each tier to ensure adequate feed 
intake. Feeds were weighed with a micro scale balance of 
2kg before serving to ensure a uniform amount across 
treatments. Quails were served with 300gms of feed for 
the first week at about 8: am on a daily basis, the quantity 
was increased by 50gms on weekly intervals. Fresh clean 
water was supplied ad-lib. Drinkers and feeders were 
washed and disinfected using Izal when appropriate. At 
the end of the experiment (70th day/10th week), three (3) 
laying quails per treatment (one from each replicate) were 
randomly selected and weighed. Quails were slaughtered 
by cutting their jugular vein with a sharp knife and their 
breast muscles were used for proximate analysis .Three 
fresh eggs from each treatment were collected, yolk and 
albumen were separated and analysed for proximate 
nutrients .The proximate analysis was done at Animal 
Science Laboratory, University of Calabar according to 
the method of AOAC (2000). 
 

RESULTS AND DISCUSSION 
 

The result of nutrient profile is presented in tables 2, 
3 and 4 respectively. The result revealed that the Crude 
protein in quails’ breast muscles declined with increased 
levels of supplementation across treatments. This result 
agrees with the report of Ejugwu (2014) who also 
observed similar trend with quails fed sun-dried mango 
kernel meal (SMKM). However, the breast muscles of 
quails fed FTCM recorded higher values across treatments 
when compared with those fed SMKM. The processing 
methods may have accounted for these differences. 
Mango kernel is rich in tannins and fermentation order 
than sun-drying has proven to be a better method of 
reduction (EL El-Boulshy et al., 2000). Treatment did not 
have effect on the Crude fiber contents of breast muscles 
as similar values were recorded across treatments. This 
was in contrast with the findings of Ejugwu (2014) who 
recorded irregular increase in crude fiber content across 
treatments, probably because, FTCM contains less fiber 
than SMKM.  

Ash content of breast muscles increased beyond 25% 
inclusion levels. Ejugwu (2014) asserted that, Ash in 
quails’ breast muscles increased with increasing levels of 
supplementation across the treatments. Mango being a 
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richer source of vitamins and minerals explains why the 
values of the Ash contents of breast muscle obtained by 
Ejugwu (2014) were higher (3.6-3.72) than those recorded 
in this study (3.0). 

Ether extract (E.E) increased across treatments 
(11.41-18.75).This implies that as the levels of FTCM 
increased more fat is being deposited in quails’ muscles. 
These values were higher than those reported by Ejugwu 
(2014) who observed lower values of E.E (4.0-4.7%) 
across treatments. Lower values of E.E signify leanness of 
meat. 

The NFE contents of breast muscles of quails fed 
FTCM   were observed to have increased with high 
inclsion levels across treatments. Ejugwu (2014) observed 
similar trend but he recorded higher values of NFE across 
treatments(2.09-8.76%).Quails muscles in this experiment 
had lower values of carbohydrates(NFE) than those fed 
SMKM .SMKM contains higher calories than FTCM ,this 
is an indicator that, feed  affects meat quality.  

The Crude protein of quails’ albumen and yolk 
decreased with high inclusion levels of FTCM. Similar 
trend was observed by Ejugwu (2014) who fed quails with 
SMKM (Sun-dried mango Kernel meal) and Ojo et al., 
(2002) who fed broilers with sun-dried cassava peels meal 
(SCPM). 

The decline Crude protein across treatments could be 
attributed to the fact that yellow maize has a higher Crude 
protein than fermented taro cocoyam. The Crude fiber of 
quails’ albumen and yolk were not affected by treatments. 

Ether extract of yolk decreased across treatments 
whereas, that of albumen increased across the treatments. 
A decrease in yolks’ E.E is a good indicator of low 
cholesterol in quail’s egg. Ash content of the yolk was not 
different across treatments. However, the Ash contents of 
albumen increased beyond 25% supplementation. 
Cocoyam corms are rich sources of minerals, this might 
have accounted for increased Ash content with high 
inclusion levels across treatments. 

Nitrogen free extract of quails’ yolk and albumen 
increased with high inclusion levels of supplementation. 
Ojo et al. (2002) and Ejugwu (2014) had similar reports. 
However, their values were higher than those reported in 
this study. It is a plus to FTCM as egg is a protein source 
of feed and as such should have low values of 
carbohydrates (NFE). 

Crude fiber contents of albumen and yolk were not 
affected by treatments. The report agrees with that of 
Ejugwu (2014) who observed similar trend. 
 
 

Conclusion 
Fermented taro cocoyam meal (FTCM) had effected 

on the nutrient profile of quails’ albumen, yolk and breast 
muscles. Supplementation should therefore not exceed 
50% in laying quails’ diets. 
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