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Abstract  Article Info 

The use of readily available, low-cost raw materials in poultry farming is a major asset for its 
success. Thi study assesses the effect of apple bagasse and cashew nut meal in the diet of laying 
quails on carcass yield and egg physical characteristics. A total of 270 day-old quails were 
randomly divided into three groups of 30 animals with two replicates. Three types of feed 
(control feed, 25% feed, 50% feed) were randomly assigned to the different groups. After eight 
weeks of rearing, 12 animals, including six males and six females, were randomly selected by 
treatment and sacrificed for carcass yield analysis. During egg laying, egg measurements were 
taken for eight weeks. The results show that carcass yield did not vary significantly between 
diets (P > 0.05). The proportions of the breastbone and thigh were not influenced by the feed. 
However, significant variations were observed between treatments in the proportions of the 
wings (P = 0.008) and back (P < 0.05) regardless of sex. As for the proportions of visceral 
organs, there was no significant variation in the heart, but this was not the case for the liver (p= 
0.002) and gizzard (P < 0.05). There was a significant variation in weight (P = 2 x 10-16) and 
egg shape index (p= 0.015). The yolk index and Haugh unit did not vary significantly (P > 0.05). 
These results reveal that apple bagasse and cashew nut meal could be used in combination in 
quail feed. 
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Introduction 

 
Quail farming has several advantages due to its short 
production cycle (Duymus et al., 2013) and the low 
cholesterol content of its eggs, which has earned it the 
name "diet egg" (Genchev, 2012).  
 
In addition, like its eggs, quail meat is rich in protein and 
contains vitamins B3, B9, with a low fat content 
(Duymus et al., 2013). Furthermore, quails are more 
resistant to disease (Mondry, 2016). Despite these many 
advantages, Kokoszyński et al., (2024) assert that it was 

in the 20th century that it was discovered that quails 
produced more eggs than other poultry species.  
 
As a result, global egg production has risen to 1.3 million 
tonnes and meat production to 240,000 tonnes (Lukanov 
et al., 2023). 
 
Despite these impressive results, quail farming faces 
numerous challenges in Côte d'Ivoire. Certain inputs, 
such as corn and soybeans used in feed production, are 
also consumed by the population. Furthermore, wheat 
bran, a source of fibre, is imported. All these factors lead 
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to higher raw material prices. However, in poultry 
farming, feed accounts for 80% of production costs 
(Yao, 2023). 
 
In this context, due to its high protein content (35% of 
dry matter) and its rich polyunsaturated fatty acid 
content, cashew nut meal could be an ideal substitute for 
soya meal in quail feed (Akande et al., 2015; Panaite et 

al., 2017). At the same time, fibre-rich apple bagasse 
(Prommajak et al., 2014) could be used as a source of 
fibre to replace wheat bran. With this aim of promoting 
the use of cashew by-products, Dembélé et al., (2015) 
evaluated the effect of cashew cake on the growth 
performance and mortality of meat quails. In addition to 
this work, this study was conducted to evaluate the effect 
of apple bagasse and cashew nut cake in the diet of 
laying quails, specifically on carcass yield and the 
external and internal physical characteristics of eggs. 
 
Materials and Methods 

 

Study site 

 
This work was carried out at the experimental farm of 
Peleforo GON COULIBALY University in the town of 
Korhogo, located in northern Côte d'Ivoire, 
approximately 568 km from Abidjan. The climate is 
Sudanese, with two seasons: a dry season marked by the 
Harmattan wind from November to April, and a rainy 
season from May to October (Boko-Koiadi et al., 2016). 
Temperatures range from 24°C to 33°C (Boko-Koiadi et 

al., 2016). 
 
Conducting the trial 

 
A total of 270 day-old chicks with an average weight of 
8.14 ± 0.56 g were randomly divided into cages in three 
groups of 30 animals each with two replicates. Three 
types of feed were used in this experiment. These were 
the control feed (At), which is commercially available 
feed intended for broiler chickens and used by guinea 
fowl farmers. The 25% feed (A25%) contained 25% 
apple bagasse and cashew nut meal, and the 50% feed 
(A50%) contained 50% apple bagasse and cashew nut 
meal. The biochemical characteristics of the feeds are 
presented in Table 1.  
 
These feeds were randomly assigned to each batch. The 
starter feed was distributed for two weeks, followed by 
the grower feed until the eighth week. Subsequently, the 
layer feed was distributed. A 3 day feed transition period 
was observed between each rearing phase.  

Data collection 

 

Carcass yield and proportion of different parts 

 
For this study, 12 animals, including 6 males and 6 
females, were randomly selected per treatment. They 
were weighed before being slaughtered. The carcass was 
evaluated using the method described by Genchev and 
Mihaylov (2008). The weight of the carcass (without the 
head, feet, feathers and viscera), head, neck, breastbone, 
wings, thighs, feet and certain organs such as the liver, 
heart and gizzard were recorded. All these data were 
used to calculate the carcass yield and the proportions of 
the different parts and organs according to the 
calculation method of Kouatcho et al., 2015. 
 

 
 
Carcass weight: weight of the plucked quail without the 
head, viscera, head and neck 
 

 
 
External and internal physical characteristics of eggs 

 
After eight weeks of rearing, the male quails were 
removed from the cages, leaving only the females for the 
study of egg characteristics. From the start of laying, the 
eggs were collected weekly and labelled according to 
treatment. At the end of each week, the eggs were 
weighed and their height and diameter measured before 
being broken. The weight of the contents was recorded, 
then the height and length of the albumen and yolk were 
measured using a calliper. This stage lasted eight weeks. 
These data were used to calculate the shape index (SI), 
yolk index (YI) and Haugh unit (HU) (Haugh, 1937) 
according to the following formulas:  
 
SI = (Egg diameter / Egg length) * 100 (Nedeljka, 2006) 
 
YI = (Yolk thickness / Yolk diameter) * 100 (Nedeljka, 
2006) 
 
HU = 100 * Log (h + 7,57 – 1,7 * W0,37) (Berto et al., 
2007) 
 
h: height of the albumen ; W: weight of the egg; 7.57: 
correction factor for the height of the albumen; 1.7: 
correction factor for the weight of the egg  
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Statistical analyses 

 
The normality of the data was verified using the Shapiro-
Wilk test, while the equality of variances was verified 
using Levene's test. In cases of equal variance, the means 
were compared using the ANOVA 1 test followed by 
Tukey's post-hoc test. Otherwise, they were compared 
using the non-parametric Kruskal-Wallis test followed 
by Dunn's post-hoc test. All these tests were performed 
using R software version 4.3.0. 
 
Results and Discussion 

 

Carcass yield and proportion of parts and organs 

 
Carcass yield and the proportions of the parts generally 
consumed are shown in Table 2. Carcass yield ranged 
from 69.44 ± 2.38 % to 82.43 ± 15.72 % in males and 
from 69.89 ± 0.95 % to 70.76 ± 3.03 % in females. For 
both sexes combined, the yield ranged from 
69.98±2.58% to 76.16 ± 12.47 %. However, these yields 
did not vary significantly between diets, regardless of the 
sex of the birds. As for the proportion of the breastbone, 
there was no significant difference between diets 
regardless of sex. The same was true for the proportions 
of the thighs. The wings of male quails fed the 50% feed 
had higher average proportions (8.78 ± 1.35 %) than 
those of animals fed the control feed (6.96 ± 0.64 %) and 
25% feed (6.97 ± 0.81 %) (p < 0.05). The back 
proportions were significant between feeds regardless of 
sex. It was lower in animals fed the 50 % feed in males 
(p = 0.003), females (p = 6.2 x 10-4) and all sexes 
combined (p = 7.9 x 10-6). These proportions were 13.9 ± 
1.99 %, 13.9 ± 1.99 % and 5.98 ± 2.78 % respectively for 
the control groups, 25% and 50% for all sexes combined. 
 
The proportions of secondary parts consumed and 
visceral organs relative to carcass weight are shown in 
Table 3.  
 
The average proportions of the head for all sexes 
combined were significantly higher (p = 5.7 x 10-6) in the 
control and 25% groups, with respective values of 4.42 ± 
1.31 % and 4.35 ± 0.41 %, than in the 50% group (2.01 ± 
0.43 %). At the neck level, the proportions varied 
significantly (p = 0.038) from one feed to another in 
males. With regard to the heart, the feeds tested had no 
significant effect on the different proportions regardless 
of sex. These values were 0.8 ± 0.09 % (At), 0.89 ± 0.1 
% (A25%) and 0.87 ± 0.22 % (A50%) for all sexes 
combined. The proportions of livers were significantly (p 
= 0.002) higher in animals fed the 25% (2.43 ± 0.5 %) 

and 50% (2.43 ± 0.3 %) diets than in those fed the 
control diet (1.9 ± 0.32 %) for all sexes combined. As for 
the gizzard, its proportion varied significantly (p = 5.3 x 
10-4) from one diet to another regardless of the sex of the 
quails, with a high average value in quails fed the 50% 
feed (2.86 ± 0.77 %) and a low value in the control group 
(2.05 ± 0.26 %).  
 
Weight of eggs  

 
Table 4 shows the average weight of eggs recorded for 
the different quail batches during the experimental 
period. Except for week 2, the average weights of eggs 
from the 25% and 50% Feed batches were significantly 
higher during the other weeks of laying. During the first 
week, the egg weights of the 25% diet (11.56 ± 1.4 g) 
were significantly (p= 0.008) the highest, while the 
lowest weights were recorded for the control feed eggs 
(10.52 ± 0.92 g). In week eight, the average egg weights 
were 110.95 ± 3.57 g, 12.13 ± 0.94 g and 11.95 ± 0.78 g 
for the control, 25% and 50% treatments, respectively.  
 
External physical characteristics of eggs  

 
The external physical characteristics of the eggs 
throughout the experimental period, namely the average 
egg weight, egg length, egg diameter and shape index of 
the quails in the different treatment groups, are recorded 
in Table 5. Analysis of this table reveals an overall 
average weight of 11.75 ± 1.08 g and 11.66 ± 1.16 g for 
the 25% and 50% diets, respectively, which is 
significantly higher (p = 2 x 10-16) than that of the control 
diet (10.43 ± 1.58 g). 
 
The eggs of quails on the experimental diets were 
significantly larger than those on the control diet. 
However, they remained comparable. The same was true 
for the average length of eggs from the three diets, with 
values of approximately 33 mm for the 25% and 50% 
diets and 31.35 mm for the control diet. Egg diameters 
were positively and significantly (p = 2.2 x 10-16) 
influenced by the 25% and 50% diets, with respective 
values of 25.89 ± 0.78 mm and 25.69 ± 0.88 mm. Unlike 
the other parameters, the egg shape index recorded was 
higher (p = 0.015) for eggs from the control diet (79.66 ± 
4.91 %) than for those from the 25% (78.60 ± 3.39 %) 
and 50% (78.33 ± 4.42 %) diets.  
 
Internal physical qualities of eggs  

 
The internal physical quality of the eggs throughout the 
experimental period is recorded in Table 6. The weights 
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of the egg contents from the 25% and 50% treatments 
were identical, with values ranging from 9.88 ± 1.14 g to 
9.99 ± 1.09 g. However, they were significantly higher 
than those from the control treatment. The height of the 
albumen was greater (p = 3.4 x 10-5) in the eggs from the 
25% treatment, with a value of 47.10 ± 5.16 mm, 
compared to that recorded in the other treatments. The 
eggs from the experimental treatments recorded 
significantly higher vitellus lengths and heights, with 
values ranging from 29.47 ± 3.38 mm and 29.39 ± 2.74 
mm to 7.04 ± 1.48 mm and 6.78 ± 1.29 mm, 
respectively. The yolk index did not vary significantly (p 
= 0.285) between diets. Its values ranged from 23.29 ± 
5.11 % to 24.29 ± 6.50 %. Like the yolk index, the 
Haugh unit did not vary significantly (p = 0.097) 
between diets. Its values ranged from 80.38 ± 4.11 to 
81.16 ± 5.03.  
 

With regard to the discussion, it should be noted that 
carcass yield did not vary between feeds regardless of 
sex. It ranged from 69.98 ± 2.58 % to 76.16 ± 12.47 % 
for all sexes combined. These values are consistent with 
those reported by Sharifi et al., (2025), who obtained 
carcass yields of 72.53 % and 74.09 % for male and 
female quails raised in free-range systems, respectively. 
Awan et al., (2017), Kokoszynski et al., (2024) and 
Kouatcho et al., (2025) found carcass yields in the same 
range as our values. Our results, compared to those of the 
above-mentioned studies, indicate that apple bagasse and 
cashew nut meal would produce interesting results in 
terms of carcass yield. However, Lukanov et al., (2021), 
working on the effect of different fattening periods on 
the meat productivity of domestic quails, found lower 
carcass yields of 61.77 ± 0.63 % for males and 57.52 ± 
0.98 % for females.  
 

Table.1 Biochemical characteristics of feed distributed to quails 

 
Parameter Start-up Growth Ponte 

At A25% A50% At A25% A50% At A25% A50% 
Crude protein (%) 20.5 20.51 19.35 19 17.51 16.63 16 18.77 17.72 
Crude fat (%) 3.5 3.88 4.93 4.5 3.7515 4.526 4 3.643 4.569 
Crude fibre (%) 4.3 3.33 3.24 3.9 3.25 3.21 3 3.36 3.31 
Metabolisable 

energy Kcal/kg 

2941.43 2959.44 3047.38 3050.57 2921.44 2995.16 2916 2765.18 2851.65 

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% apple bagasse and cashew nut cake incorporated; 
A50%: feed with 50% apple bagasse and cashew nut cake incorporated. 

 

Table.2 Effect of apple bagasse and cashew nut cake on carcass yield and proportions of the most consumed 
parts in relation to carcass weight 

 

Parameters 

(%) 

Sexe Diet P-value 

At A25% A50% 
Carcass Male 71.35 ± 1.17 a 69.44 ± 2.38 a 82.43 ± 15.72 a  0.191 

Female 70.76 ± 3.03 a 70.52 ± 2.87 a 69.89 ± 0.95 a 0.822 
Average 71.05 ± 2.21 a 69.98 ± 2.58 a 76.16 ± 12.47 a 0.475 

breast Male 29.48 ± 3.49 a 26.14 ± 6.82 a 51.75 ± 28.02 a 0.121 
Female 27.58 ±2.84 a 29.16 ± 2.54 a 29.72 ± 2.2 a 0.345 
Average 28.53 ± 3.19 a 27.99 ± 4.64 a 40.74 ± 22.17 a 0.115 

Thighs Male 16 ± 0.43 a 21.13 ± 9.43 a 18.21 ± 3.74 a 0.926 
Female 15.58 ± 0.96 a 15.88 ± 0.77 a 15.61 ± 0.69 a 0.786 
Average 15.79 ± 0.74 a 18.5 ± 6.94 a 16.91 ± 2.9 a 0.979 

Wings Male 6.96 ± 0.64 a 6.97 ± 0.81 a 8.78 ± 1.35 b 0.008 

Female 7.54 ± 1.46 a 11.83 ± 7.77 a 7.58 ± 1.7 a 0.173 
Average 7.25 ± 1.12 a 9.4 ± 5.84 a 8.18 ± 1.59 a 0.266 

Back Male 13.68 ± 2.76 b 11.44 ±1.54 b 7.43 ± 3.34 a 0.003 

Female 14.11 ± 0.99 b 10.4 ± 2.19 ab 4.53 ± 0.85 a 6.2 x 10-4 

Average 13.9 ± 1.99 b 10.92 ± 1.88 b 5.98 ± 2.78 a 7.9 x 10-6  

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% incorporation of apple bagasse and cashew nut cake; 
A50%: feed with 50% incorporation of apple bagasse and cashew nut cake. 
The values in rows marked with the same letters are not statistically different at P > 0.05. 
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Table.3 Effect of apple bagasse and cashew nut cake on the proportions of secondary parts consumed and 
visceral organs relative to carcass weight 

 
Parameters (%) Sex Diet P-value 

At A25% A50% 
Head Male 4.88 ± 1.78 b 4.33 ± 0.43 b 2.25 ± 0.36 a 1.9 x 10-5 

Female 3.95 ± 0.29 ab 4.38 ± 0.43 b 1.92 ± 0.47 a 0.001 

Average 4.42 ± 1.31 b 4.35 ± 0.41 b 2.01 ± 0.43 a 5.7 x 10-6 

Neck Male 4.82 ± 1.14 a 5.67 ± 1.51 ab 6.63 ± 1.51 b 0.038 

Female 5.19 ± 1.11 a 4.73 ± 1.96 a 5.86 ± 1.11 a 0.417 
Average 5 ± 1.09 a 5.2 ± 1.74 a 6.24 ± 1.32 a 0.082 

Leg Male 1.91 ± 0.12 a 1.95 ± 0.13 a 2.25 ± 0.36 a 0.116 

Female 2.03 ± 0.29 a 2.01 ± 0.13 a 1.92 ± 0.47 a 0.674 

Average 1.97 ± 0.22 a 1.98 ± 0.13 a 2.76 ± 0.43 a 0.848 

Heart Male 0.84 ± 0.11 a 0.87 ± 0.05 a 0.94 ± 0.22 a 0.281 
Female 0.77 ± 0.06 a 0.91 ± 0.14 a 0.79 ± 0.22 a 0.165 
Average 0.8 ± 0.09 a 0.89 ± 0.1 a 0.87 ± 0.22 a 0.359 

Liver Male 1.81 ± 0.31 a 2.28 ± 0.67 a 2.46 ± 0.4 a 0.083 
Female 1.99 ± 0.33 a 2.59 ± 0.22 b 2.39 ± 0.29 ab 0.007 

Average 1.9 ± 0.32 a 2.43 ± 0.5 b 2.43 ± 0.34 b 0.002 

Gizzard Male 2.05 ± 1.18 a 2.43 ± 0.41 ab 3.18 ± 0.95 b 0.008 

Female 2.04 ± 0.33 a 2.41 ± 0.14 ab 2.55 ± 0.39 b 0.035 

Average 2.05 ± 0.26 a 2.42 ± 0.29 ab 2.86 ± 0.77 b  5.3 x 10-4 

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% incorporation of apple bagasse and cashew nut cake; A50%: feed 
with 50% incorporation of apple bagasse and cashew nut cake. 
The values in rows marked with the same letters are not statistically different at P > 0.05. 

 
Table.4 Effect of apple bagasse and cashew nut cake on the average weekly weight of quail eggs 

 
Periods Diets P-value 

At A25% A50% 
Week 1 10.52 ±0.92 a 11.56 ±1.4 b 10.98 ± 0.69 ab 0.008 

Week 2 11.20 ± 0.72 a 11.27 ± 1.17 a 11.08 ± 1.01 a  0.773 

Week 3 10.02 ± 0.87 a 12.02 ± 0.92 b 11.92 ± 0.96 b  3.9 x 10-14 

Week 4 10.42 ± 0.96 a 11.83 ± 1.2 b 12.02 ± 1.39 b  1.1 x 10-6 

Week 5 10.13 ± 0.95 a 11.80 ±0.68 b 11.67 ± 1.42 b  3.9 x 10-8 

Week 6 10.18 ± 1.03 a 11.70 ± 0.97 b 11.83 ± 1.35 b  7.3 x 10-8 

Week 7 10.07 ± 0.95 a 11.69 ± 1.07 b 11.82 ± 1.07 b 8.6 x 10-10  

Week 8 10.95±3.57 a 12.13 ± 0.94 b 11.95 ± 0.78 b 1.0 x 10-9  

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% incorporation of apple bagasse and cashew nut cake; A50%: feed 
with 50% incorporation of apple bagasse and cashew nut cake. 
The values in rows marked with the same letters are not statistically different at P > 0.05. 
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Table.5 Effect of apple bagasse and cashew nut cake on the external physical quality of quail eggs 

 
Parameters (%) Diets P-value 

At A25% A50% 
Weight of the egg 10.43 ± 1.58 a 11.75 ± 1.08 b 11.66 ± 1.16 b  2 x 10-16 
Length of the egg 31.35 ± 3.53 a 33.00 ± 1.65 b 32.90 ± 2.03 b 6.7 x 10-14 
Diameter of the egg 24.83 ± 0.96 a 25.89 ± 0.78 c 25.69 ± 0.88 b 2.2 x 10-16 
Shape index (%) 79.66 ± 4.91 b 78.60 ± 3.39 ab 78.33 ± 4.42 a  0.015 

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% incorporation of apple bagasse and cashew nut cake; A50%: feed 
with 50% incorporation of apple bagasse and cashew nut cake. 
The values in rows marked with the same letters are not statistically different at P > 0.05. 

 
Table.6 Effect of apple bagasse and cashew nut cake on the internal physical qualities of quail eggs 

  
Parameters (%) Diet P-value 

Témoin 25% 50% 
Weight of contents 8,53 ± 0,97 a 9,99 ± 1,09 b 9,88 ± 1,14 b 2 x 10-16 
Albumin length 45,32 ± 5,27 a 47,10 ± 5,16 b 45,23 ± 4,72 a 3,4 x 10-5 
Albumin height 2,99 ± 0,80 a 3,16 ± 0,65 b 3,04 ± 0,60 ab 0,023 

Length of the yolk  27,04 ± 3,36 a 29,47 ± 3,38 b 29,39 ± 2,74 b 2,2 x 10-16 
Height of the yolk  6,31 ± 1,29 a 7,04 ± 1,48 b 6,78 ± 1,29 b 3 x 10-8 
Yolk index (%) 23,41 ± 4,63 a 24,29 ± 6,50 a 23,29 ± 5,11 a 0,285 
Haugh unit 81,16 ± 5,03 a 81,13 ± 4,18 a 80,38 ± 4,11 a 0,097 

At: control feed without bagasse or cashew nut cake; A25%: feed with 25% incorporation of apple bagasse and cashew nut cake; 
A50%: feed with 50% incorporation of apple bagasse and cashew nut cake. 
The values in rows marked with the same letters are not statistically different at P > 0.05. 

 
The proportions of breast and thigh meat were not 
influenced by bagasse and cashew meal. The proportions 
of breast and thigh meat obtained by Sharifi et al., (2025) 
were 57.64 % and 35.74 % for all sexes in a cage rearing 
system. These values are higher than those obtained in 
our work, which range from 27.53 ± 3.79 % to 40.74 ± 
22.17 %. This could be related to the quail phenotype 
used in our work, which is a light breed with a live 
weight not exceeding 250 g. Inci et al., (2016) report 
breastbone proportions comparable to ours. These were 
28.9 ± 1.5 %, 25.9 ± 2.1 % and 27.5 ± 1.4 % for male, 
female and mixed quails, respectively. Unlike the 
average wing proportions, which did not vary from one 
feed to another, the back proportion was negatively 
influenced by the 50 % treatment. Kouatcho et al., 
(2015) made the same observations on quails subjected 
to increasing levels of protein in their feed. The latter 
observed a low proportion at an incorporation rate of 22 
% in the feed. The proportions of gizzards were 
significantly higher at the 50 % treatment level. This 
could be explained by intense gizzard activity in the 
digestion of the fibres contained in the bagasse. 
According to Getahun and Yemane (2025), the 
incorporation of fibre into poultry feed promotes the 

development of digestive organs such as the crop, 
gizzard and intestines. Amerah et al., (2009) found an 
increase in the relative weight of the gizzard in broiler 
chickens when they incorporated fine cellulose and wood 
chips at a rate of 6 %. The same findings were observed 
in ducklings, whose gizzard weight increased when the 
crude fibre content in their feed was increased from 3.09 
% to 7.52 % (Han et al., 2017). The proportion of 
gizzard obtained in our work is comparable to that 
obtained by Coelho et al., (2021), with values ranging 
from 2.1 7 % to 2.29 % in quails hatched from eggs 
incubated under different light colours. Contrary to the 
increase in gizzard weight with increasing fibre 
incorporation, the liver weight of chickens decreases 
with a diet rich in neutral detergent fibre (Han et al., 
2023). These results corroborate those observed in our 
work, where the proportion of liver is significantly lower 
in the control diet with a lower crude fibre content.  
 
The eggs from the first and last weeks of laying had 
significantly higher average weights at the A25% and 
A50% levels. This shows that apple bagasse and cashew 
nut meal have a positive effect on the weight of quail 
eggs. The weights recorded in week 8 for treatments 
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A25% and A50% are higher than those recorded by 
Coelho et al., (2021) and N'Guessan (2020), which 
ranged from 10.5 to 10.8 g at 60 days of laying and 10.35 
g to 10.96 g at 6 months of laying, respectively. On the 
other hand, the weights obtained in the experimental 
batches are similar to those observed by Kouatcho et al., 
(2025), which ranged from 11.11 ± 1.1 g to 12.05 ± 0.97 
g. 
 
The shape index is used to measure the mechanical 
strength of eggs (Hassan, 2010). The results showed that 
the combination of apple bagasse and cashew nut meal 
significantly influenced the shape index. The highest 
value was obtained in the control batch, at 79.66 ± 4.91 
%. This value is well above the reference values, which 
should be between 70 % and 77 % (Nedeljka, 2006). 
This reflects the high calcium content in the control feed. 
These eggs would be suitable for consumption as they 
are resistant to transport shocks. However, their use for 
reproduction could result in a low hatch rate 
 
Although outside the reference range, the shape indices 
obtained with the 25 % and 50 % feeds are close to the 
upper values (77 %). These eggs have lower mechanical 
resistance than those from the control feed. They can 
therefore withstand the jolts of handling for table eggs 
but can also be used for reproduction. Our results differ 
from those of N'Guesssan (2020), who obtained values 
ranging from 76.03 % to 77.41 % in quails fed diets 
containing different protein sources. Coffi (2025), 
evaluating the effect of combining apple bagasse and 
cashew nut cake in laying hens, obtained condition 
scores of 77.79 % and 77.83 % respectively at 
incorporation rates of 25 % and 50 % of these inputs. 
Conversely, our results corroborate those of Kouatcho et 

al., (2022), who obtained condition scores of 78.82 ± 
2.80 % and 78.60 ± 3.03 % respectively in white and 
spotted white quails. Similarly, Kouatcho et al., (2025), 
incorporating Figuil limestone as a source of calcium at 
different rates in the diet, obtained shape index values of 
up to 80.19 %.  
The yolk index is an indicator used to determine the 
freshness of an egg. According to DSM (2016), an egg is 
extra fresh when this index is above 0.38, fresh when it is 
between 0.28 and 0.38, and regular, i.e. of poorer quality, 
when it is 0.28. The yolk index of eggs from all three 
types of treatment was below 0.38 %. This could be 
explained by the storage time observed before 
measurements were taken. The eggs were collected over 
a week and stored at room temperature, which could 
reach up to 30°C, before measurements were taken. 
According to the work of DSM (2016), eggs stored for 

seven days at a temperature of 22°C gave a yolk index of 
approximately 0.37 %. Previous work carried out on 
quails gave yolk indexes of between 47.75 ± 3.0 % and 
48.33 ± 4.1 % (Çetin, 2025), 40.97 ± 4.16 % (Kouatcho 
et al., 2022) and between 42.66 ± 3.18 % and 45.15 ± 
4.60 % (Kouatcho et al., 2025). 
 
The Haugh unit obtained in our work was 80. These 
results show that the combination of apple bagasse and 
cashew nut meal does not negatively affect the protein 
quality of quail eggs. Previous studies conducted by 
Coffi (2025) on the influence of combining apple 
bagasse and cashew nut meal on laying hen eggs have 
yielded the same results. Northcutt et al., (2022) noted 
Haugh unit values above 80 in quail eggs stored for 0 to 
90 days at 4°C. 
 
In conclusion, we note that combining cashew nut meal 
and cashew apple bagasse in feed produced similar 
effects to commercial feed in terms of carcass yield and 
the proportions of breast, thigh and wing. Feeds 
containing 25 % and 50 % apple pomace and cashew nut 
cake resulted in higher proportions of gizzard and liver. 
These same feeds produced heavier, more solid eggs 
with good protein quality. These qualities are important 
parameters for farmers whose primary objective is 
financial profitability. 
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