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ARTICLE INFO ABSTRACT
. . X The overall objective of this study is to analyze the effect of partial substitution of corn with ground pea on
Article History: the quality of broiler meat obtained. As a methodology, three types of feed were formulated and tested on 45
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Arbor Acres chicks, which were divided into three batches containing 15 individuals. In experimental batches
T1 and T2, corn was substituted with 10% and 20% ground pea, respectively, and in the control batch, there
was no corn substitution. During the trial, 4 categories of variables studied did not show any significant
difference between the tested diets compared to the control at the 5% threshold concerning carcass yields
(p>0.05), cut pieces (p>0.05) and organ (p>0.05).Four other parameters showed significant difference
compared to the control on the yields of whole wings (p=0.031), feet (p=0.0043), gizzard (p=0.002), and
abdominal fat (p=0.0001).These results indicate that part of the quantity of meat cuts is improved. The taste,
color and smell of the meat of chickens treated with ground peas are improved compared to the control. In
short, the consequence of substituting corn with ground peas is partially palpable on the quantity, but totally
improves the organoleptic quality of the broiler meat obtained.
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INTRODUCTION

The poultry sector continues to expand and industrialize in many
parts of the world. In 2015, global poultry production reached 114.8
million tons, according to FAO estimates (FAO, 2016), and poultry
farming contributes significantly to the fight against poverty in
developing countries (Sourokou, 2014). Furthermore, it is a solution
to meet the ever-increasing demand for animal protein in many
tropical countries, particularly in Africa (Fofana et al., 2021). Despite
its socioeconomic importance, poultry farming faces numerous
constraints that hinder its development (Nmoula et al., 2012). Among
these obstacles, feed represents a major constraint due to the
progressive increase in the price of feed inputs, which leads to low
productivity in poultry farms (Ouedraogo et al., 2015). This problem
has led to a decrease in farmers' profits and increased their
vulnerability. The rise in production costs has led researchers to
develop alternative resources that are locally available and at lower
cost. In order to reduce the use of corn, which has a very variable
price depending on the season, other raw materials of plant origin
have been the subject of research in chicken feed. These are ground
peas, soybeans, cowpeas, Mucuna, field beans and Azolla (Mombo,
2006; Deepesh et al., 2016; Becha and Bouaba, 2022). Among these
local food resources, the use of ground peas (Vigna subterranea) is
interesting thanks to its rich nutritional value such as protein, essential
amino acids, vitamins and mineral salts (Amarteifio et al, 2006;

Ndiang et al., 2012; Seraphin et al., 2015). Its use in poultry feed in
Burkina Faso does not have negative effects on food consumption and
promotes good growth of the animal (Ouedraogo er al., 2022).
Ground peas are used by some breeders in Madagascar in other
animal breeds, but without well-determined scientific precision in
terms of quantity used and yield obtained. This species is also used in
Cameroon to address human malnutrition (Adji et al., 2018). The
objective of this study is to analyze the effect of partial substitution of
corn by ground pea (Vigna subterranea) on the quantity and quality
of broiler meat obtained.

MATERIALS AND METHODS

Study Site: The study was conducted in the Fokontany of
Ambohimpihaonana in the Suburban Zone of Betafo. The commune
is part of the Vakinakaratra Region. It is located between 46°51' and
23°22' West longitude, 19°50' and 18°26' South latitude, and is 22 km
west of the city of Antsirabe. It is a high-altitude city situated more
than 1,400 m above sea level. According to its climatic
characteristics, Betafo enjoys a sub humid climate with an annual
rainfall between 1,000 mm and 1,500 mm, and a slightly cold
temperature below +5°C. The climate is tropical at altitude,
characterized by two distinct seasons: the hot and rainy season from
October to April and the dry and cool season from May to September,
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which favors field activities (CREAM, 2013). The trial was
conducted for 35 days of rearing from July 3 to August 6, 2023.

Characteristics of the inputs used: The manufacture of feed was
carried out one week before the arrival of the chicks. The
rawmaterials (dry corn grain, dry ground pea grain (Vigna
suberranea), peanut cake, PSA concentrate / CD16 for growth and
CCF16 for finishing) were broken using a grinding machine. The
ground peas were roasted before grinding to eliminate the
antinutritional factors they contain. Roasting was conducted at 120 °C
for 20 minutes. Subsequently, the raw materials were mixed to obtain
a homogeneous composition in accordance with the established food
formulations (Table 1). The mixing process involved spreading the
raw material present in the largest quantity on a clean, smooth
cemented floor, followed by the gradual addition of the remaining
ingredients in decreasing order of quantity. The resulting mixture was
then granulated using a machine.

Equipment and Livestock Building: The livestock farm was housed
in a brick-walled building with cement plaster, a flagstone floor, a
sheet metal roof, and a pine wood ceiling. The building had a window
and a door for ventilation and daylighting. This building had a surface
area of 12 m? and was divided into three groups. Each group had an
identical surface area of 4 m? for the groups of animals measuring 2
m x 2 m. The brooding circle was enlarged according to the growth of
the animals. The groups were separated by cardboard walls. Each
group had a homemade coal-fired heating system made of clay, a
homemade pine wood feeder, a plastic waterer, and a thermometer.

Experimental Design: A trial was conducted to test the effect of
partially substituting corn for peas. The study used a "Completely
Randomized Block Design" design. It involved 45 unsexed one-day-
old chicks of the Arbor Acres or "Super Mafonja Plus" strain,
randomly divided into three batches corresponding to the number of
treatments, differentiated by the amount of ground peas contained in
each prepared diet. Each batch had 15 individuals, considered as the
number of replicates. Batch T1 received a diet containing 10% ground
peas. Batch T2 was treated with a ration containing 20% ground peas.
The control batch was fed a diet without ground peas, with no corn
replacement. The chickens were raised under controlled conditions,
with constant feed and water available ad libitum.

Animal Slaughter: To determine the effect of ground peas on the
characteristics of carcasses, cuts, and organs, the five individuals per
batch were slaughtered on day 45 of rearing. At this time, the animals
were weighed. During the slaughter, the chickens are bled by severing
the neck vessels and are skinned and eviscerated immediately
afterward. The liver, heart, and fat are then removed and weighed.
The liver is weighed along with the gallbladder. The carcass weight is
measured immediately after evisceration.

Data Collection: At the end of the rearing period, the experiment was
extended to sensory analysis. The evaluation was conducted with 30
individuals of different sexes, including 15 men and 15 women.
These were informed consumers of the food being evaluated. They
received explanations to ensure they fully understood the test. The
chicken pieces to be tasted were cooked in water (boiled) and oil
(fried) until cooked. The evaluation tests were conducted in a
ventilated room away from all odors as well as auditory and visual
distractions. The samples are coded with numbers from 1 to 3. Tasters
must rinse their mouths with water before and between two samples.
Communication between tasters is prohibited during the duration of
the evaluation. Their observations were noted on a tasting sheet for
the taste analysis, but for the other factors, they are examined using
the sense organs: sight and smell. And from the sensation was
performed the scoring. The scoring criteria are explained to the
evaluators before the start of the test. The scores to be awarded are
between 0 and 5. To do this, each taster has a scoring sheet prepared
in advance.

Calculation of yields: To assess the meat content of broiler chickens,
the following different yields were calculated: carcass yield, cuts,
organs and fat (Kon et al., 2022):

L] Carcass yield
Carcass Yeld = M x 100 (1)
Live weig

. Yield of cutting pieces

Piece Yeld = Weight olfplece'consmered x 100 (2)
Live weight

. Organ yield

Piece Yeld = Weight of. organ.consmered x 100 (3)
Live weight

. Fat yield

__ Fatweight
Fat Yeld = === x 100 4)

Statistical Analysis: The data were processed using a one-way
analysis of variance (ANOVA). Comparisons of batch means were
performed using "All Pairs Tukey Kramer HSD" at the significance
levels of 0.05, 0.01, and 0.001. JMP/SAS software version 11.0.0 was
used for statistical analysis.

RESULTS

Effect on Carcass and Fat Yields after Chicken Slaughter: At the
end of the trial, five chickens were randomly selected from each batch
for slaughter. They were weighed before bleeding. Table 2 illustrates
the meat and fat yields of the chickens. At the end of the trial, carcass
yield and subcutaneous fat showed no significant differences (p>0.05)
between treatments. Abdominal fat yield showed a significant
difference between groups. Group T1 (10% ground peas) produced a
higher yield (4.29+0.47%). Group T2 (20% ground peas) had an
intermediate yield (2.95+0.60%). The control group (without ground
peas) had a lower abdominal fat yield (2.15+0.23%). According to the
analysis of variance, there was a significant difference (p<0.05)
between treatments. Overall, the incorporation of ground peas in the
diet of meat chickens did not affect carcass yield, but increased
abdominal fat yield.

Effect on Chicken Cutout Return: The effect of ground peas on
meat cuts is highly variable. There was no significant difference
(p>0.05) in the return of thigh, fillet, neck and head. On the other
hand, the returns of whole wing and leg showed a significant
difference (p>0.05) between the treatments. Indeed, batch T2 had a
higher whole wing yield (9.00+0.30%). Batch T1 had an intermediate
yield (8.32+0.12%) which in turn had a yield identical to that of the
control (8.494+0.54%). According to the analysis of variance, there
was a significant difference (p<0.05) between the wing yield of batch
T2 and the control batch. Regarding the organs obtained, the yields of
the intestine, liver, and heart did not show any significant difference
(p>0.05) between the treatments. Among the organs observed, the
gizzard yield showed a significant difference (p<0.05) between the
tested batches. Indeed, batch T1 gave a higher gizzard yield
(2.2440.37%). Batch T2 had a lower yield (1.61+£0.21%), which in
turn was identical to that of the control batch (1.45+0.24%). In
summary, the substitution of corn with ground peas resulted in an
increase in chicken gizzard weight and yield, while other organs such
as the intestine, liver, and heart remained unchanged.

Effect on Chicken Meat Taste: The descriptor ratings for this
analysis are rated from 1 to 5. Figure 1 shows the average ratings
given by the tasters. From this figure, chicken meat from batch T2
treated with 20% ground peas received a higher average rating (score
4), and batch T1 received an average rating (score 3.47). Chicken
meat from the control batch without ground peas received a lower
rating (score 2.33). Therefore, animals fed ground peas tend to have
very good flavor. Therefore, as the amount of ground peas increases,
the meat tastes better. In summary, substituting corn for ground peas
in feed improves the taste of broiler meat.

Meat color and odor preference: The effect of ground pea
distribution on meat characteristics is shown in Figure 2 below.
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Table 1. Food composition of each diet

Raw materials Growth Period (11-21 d) Finishing Period (22-45 d)
Control | T1 (10%) | T2 (20%) | Control | T1 (10%) | T2 (20%)

Corn (%) 55 45 35 59 49 39
Ground peas (%) 0 10 20 0 10 20
Peanut cake (%) 10 10 10 9 9 9

CD 16 Concentrate (%) 35 35 35 0 0 0

CCF 16 Concentrate (%) 0 0 0 32 32 32

Total (%) 100 100 100 100 100 100

GP: Ground peas, T1: Treatment with diet containing 10% ground peas, T2: Treatment with diet

containing 20% ground peas, Control: treatment with diet without ground peas.

Table 2. Average yield of carcass, abdominal and subcutaneous fat

Parameter considered | Process Pr>F Meaning
T1 (10%) T2 (20%) Control (0%)

Live weight (g) 2314,46°+58,67 | 2516,73°+35,66 | 2188,86°+37,61 | <,0001 [ ***

Carcass (%) 82,14+ 1,72 84,02°+ 2,79 81,50+ 1,06 0,15 NS

Abdominal fat(g) 4,29°+0,47 2,95%+0,60 2,15%40,23 <,0001 | ***

Subcutaneous fat(g) 0,48'+0,12 0,53"+0,12 0,48°+0,14 0,78 NS

a, b and c: In the same row, the values assigned the same letter are not significantly different (P > 0.05), NS: not
significant, ***: Significant at p<0.001, TI: treated with 10% ground peas, T2: treated with 20% ground peas,

Control: treated with the diet without ground peas.

Table 3. Chicken Cut Piece Yield

Organes Process Pr>F | Meaning
T1 (10%) T2 (20%) Control (0%)

Intestine (%) | 9,93+ 1,00 | 11,15+0,56 | 9,99°+0,78 0,056 | NS

liver (%) 1,90*+0,28 | 1,58%+0,13 1,65°+0,30 0,14 | NS

Gizzard (%) | 2,24°+0,37 | 1,61°+0,21 1,45°+0,24 0,002 | **

Heart(%) 0,57°+0,11 | 0,53+0,10 0,55+0,08 0,83 NS

a, b and c: In the same row, the values assigned the same letter are not significantly different (P >
0.05), NS: not significant, **: Significant at p<0.01, T1: treated with 10% ground peas, T2:

treated with 20% ground peas, Control: treated with the diet without ground peas.

The categorical change of corn in poultry diets led to differences in
meat color and odor compared to the control. The color of chicken
meat was quite remarkable, with very specific differences. From a
table perspective, chicken meat fed with compound feed containing
20% ground peas had the highest average score (average score: 3.6)
because it was very close to red meat. However, the meat of chickens
from batch 1 treated with 10% ground peas in the feed also showed a
color that was considerably close to red (average score: 3.0).
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1.50
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Figure 1. Mean taster preference scores for meat taste
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Figure 2. Average color and odor score of chicken meat

Certainly, the chicken meat fed a ration without ground peas but
containing 100% PSAA remained identical to the white meat sold at
the market. Ground peas also altered the color of poultry meat.
Regarding the odor of broiler meat, chickens from the experimental
ration with a proportion of 10% and 20% ground peas exhibited a
considerably more appreciable odor (average score: 4.0) compared to
the control. The latter had a moderately good odor with an average
score of 3.0 compared to those from the other batches (Figure 2). In
short, the addition of ground peas to the chickens' diet improves the
odor of their meat.

DISCUSSION

Effect on Carcass Yields and Fat Content after Chicken
Slaughter: The carcass yields of chickens varied depending on their
live weight at slaughter age. The carcass yield of animals fed the diet
containing 20% ground peas was apparently higher (84.02%) than
those of the other groups (T1 and Control). According to the analysis
of variance, no significant difference (P>0.05) was recorded in the
carcass yield of chickens among the three groups. This indicates that
the carcass yields of the three treatments were homogeneous. This
observation is consistent with the consequence of a previous research
using turmeric rhizome powder as a feed additive on growth
performance and carcass characteristic of broiler chickens equal to
83.48+54.44% (Ouedraogo et al., 2021) and the research result of a
trial of supplementation of dried Azolla pinnata in broiler feed (Becha
and Bouaba, 2022) which observed that Azolla supplementation up to
20% has no adverse effect on hot carcass. This result in this study is
higher than a yield of 81.63% recorded during a research concerning
the effect of the incorporation of boiled Guinea sorrel seeds (Hibiscus
sabdariffa, L) in rations on the growth performance of broiler
chickens in Burkina Faso (Ouedraogo et al, 2021) and the value
found in another research consequence concerning the influence of
rations incorporating mango feed and maggot concentrate as a
replacement for corn and fish meal on the growth performance and
carcass quality of broiler chickens which obtained a carcass yield of
79.240.9% (Ouedraogo et al., 2022). The difference may be due to
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the quality of raw material used and showing the superiority of
ground peas compared to guinea sorrel grain and mango feed and
maggot concentrate. The amount of protein in the diet is enhanced by
the presence of essential amino acids associated with fatty acids and
vitamins in the peas, which are necessary elements for animal growth
in order to achieve good carcass yield. However, the yield found in
this study is lower than the research result regarding the incorporation
of hibiscus seed in broiler feed with a carcass yield equal to 85.74%
(Sourokou, 2014). In this case, hibiscus grain is even better than peas
in achieving good broiler yield. Regarding the amount of fat, it was
found in the test that animals from diets containing hibiscus (T1 and
T2) had a higher amount of fat (4.29+0.49 g and 2.95+0.60 g
respectively) than the control group (2.15+0.23 g). The abundance of
fat in the meat is caused by the amount of oil in the chicken feed. This
result is explained by the richness in fatty acids in the diet provided
by the ground pea. The high fat content reduces the carcass yield
because lean meat weighs more than fatty meat (Ouedraogo et al.,
2022). This consequence is the origin of the equality of yield between
the tested diets. Because even if the growth is better for chickens
consuming ground peas, the fat formed still reduces the carcass
weight which becomes still light and identical with the control batch.
Whereas the substitution of corn by ground pea results in fatter meat
consequently reducing the carcass yield of broiler chickens.

Effect on Chicken Cutting Yield: In this study, the results suggest
no significant difference in cut-off portions (thigh, fillet, tail, head)
between the experimental groups and the control. The lack of
significant difference in cut-off portion yields between the rations
indicates that the inclusion of pea-based diets did not have a
depressing effect on chicken growth. Furthermore, these types of cut-
off portions do not allow us to detect the effectiveness of
incorporating peas into the chicken diet on the meat yield obtained.
However, the results showed a significant difference in whole wing
yield in favor of group T2 treated with 20% peas. The protein and
amino acid content of the pea-based diet stimulated muscle
development in the chicken wing. This consequence is justified by the
results of previous research indicating that the nature of feed intake
helps control the growth and body composition of poultry (Kone
Yelakan et al., 2022; Ouedraogo et al., 2021; Ouedraogo et al., 2022;
Tesseraud et al., 2014). In this trial, the highest yield recorded is
9.00+0.30%. This result is higher than the consequence found in a
previous research concerning the effect of the level of incorporation
of cassava flour in the ration on the growth performance of broiler
chickens which obtained a wing yield equal to 8.33+0.24% (Mafouo
et al., 2010). The difference may be due to the amount of protein and
amino acid provided by the diet distributed because these elements
are in significant quantity in the ground pea. In short, the partial
substitution of corn by ground pea makes it possible to improve the
yield of whole wing of broiler chicken.

Effect on Chicken Organ Yield: In this study, no significant
difference was found in the viscera (intestine, heart, and liver) content
between the batches. The lack of difference observed between the
liver weights of the experimental batches and that of the control batch
shows that the raw materials used do not pose a risk to liver health.
This is because the liver is generally the organ most affected when
consuming a toxic feed. The results showed that only the gizzard
yield showed a difference between the tested batches. Batch T1
treated with 10% ground peas had a higher gizzard yield compared to
the control batch, with a significant difference. This could be
explained by the fact that the chickens treated with ground peas had a
higher consumption level of more fibrous and therefore coarser feed
than the animals in the control batch. According to the result of
previous research, the consumption of coarse feed stimulates the
weight development of the gizzard (Yo et al., 1994). Consequently,
the distribution of roasted ground peas in the amount of 10% to 20%
improves the appetite of chicken and promotes the development of
chicken gizzard. In this trial, the highest gizzard yield recorded is
2.2440.37%. This value is higher than the result obtained in a
previous study using faba bean in chicken feed which recorded a
gizzard yield equal to 1.59% (Beghoul, 2015). This difference may be
due to the diversity of feed distributed to the animals especially the

amount of fiber contained in the diet. In summary, the incorporation
of ground peas in the diet also induces a positive effect on the
quantity of the gizzard of broiler chicken. In addition, the absence of
significant difference in the weights of the different organs between
the rations indicates that the incorporation of pea-based foods did not
have a depressive effect on their development.

Color, Odor, and Flavor Preference of the Obtained Chicken
Meat: The effect of the presence of ground pea on the quality of
broiler meat was different from that of the control. As with meat taste,
chickens fed experimental rations had better-tasting meat than those
of the control animals. This indicates that the presence of ground pea
flour in chicken feed improves their meat quality. According to
previous research, good diet control (good formulation and balanced
diet at the lowest cost) ensures maximum chicken growth and better
meat quality (Lebret et al., 2015; Bourin et al., 2013). Regarding
meat color and odor, the experimental feeds given to animals in
batches 1 and 2 modified the color and odor of the meat. After
slaughter, the color comparison allowed us to notice that the meat
from animals treated with ground peas was much redder than from the
control. Obtaining this red color indicates the best quality of the meat
obtained (Beaza et al., 2022). On the other hand, the color of the meat
depends on the freshness of the food. The main pigment responsible
for the color of the meat is myoglobin which is a chromoprotein
(Benatmane, 2012). While the protein-rich ground pea reforms the
color of the flesh obtained which is the origin of the color much
redder than the control. On the other hand, the meat from chickens
treated with ground peas showed a mild odor compared to the control.
This means that the nutritional values contained in the ground pea
have changed the quality of the chicken meat towards the quality
appreciated by the consumer (Kone Yelakan et al., 2022).

According to previous research, the aroma and flavor are partly due to
the amino acids and fatty acids offered by the diet (Solms, 1969). In
this study, the distributed ground pea is rich in fatty acid, protein and
essential amino acid. While this nutrient richness in the ground pea is
the origin of this good color, smell and flavor of the chicken meat
obtained. An analysis result is similar to this test with protein-based
feed (cashew husks) regarding the evaluation of the organoleptic
quality of broiler meat. The observation of chicken meat showed that
cashew husks improved the color and flavor of the meat. While these
parameters increase proportionally with the rate of incorporation of
husks in the broiler ration (Fofana, 2021). In short, the incorporation
of ground pea in chicken feed leads to an improvement in the
organoleptic quality appreciated by consumers as a quality product or
label meat. One of the requirements for the production of red label
meat is the presence of 75% cereals and without flour or animal fat in
the feed (Beaumont et al., 2004). Therefore, ground pea is one of the
effective raw materials for this specific type of production. Besides
the diet, the quality of meat regarding tenderness, color, taste,
juiciness and nutritional value provided depends greatly on the breed
raised (Beaza et al., 2022) and the age of slaughter (Tougan et al.,
2013; Marchewka et al., 2022). This study partially modifies the
quantity of meat obtained. On the other hand, this method of
substituting corn with ground peas improves the quality of meat in
terms of taste, color and smell. In addition, this study provides an
enrichment of knowledge for producers during the formulation of
feed for broiler chickens by promoting ground peas which is a
product with a stable and expensive price. It helps to reduce
dependence on corn with a very variable cost, but values the
agricultural product available continuously and at a reasonable price.
While this product leads to the improvement of the profitability of the
breeding farm and raises the competitiveness of farmers. For
consumers, it allows to multiply the supply of quality meat to the
market by improving organoleptic characteristics.

CONCLUSION

The development of poultry farming is hampered by economic
constraints caused by the rising price of raw materials used in animal
feed, which increases farm vulnerability. These problems have
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prompted experts to focus research on the development of
continuously available and low-cost resources, such as ground peas.
The objective of this study was to analyze the effect of partially
substituting corn with ground peas (Vign asubterranea) on the
quantity and quality of broiler meat obtained. Dried ground pea grains
can be used as a source of protein, essential amino acids,
carbohydrates, fatty acids, cellulose, energy, vitamins, and minerals in
broiler feed. During the trial, four types of parameters studied showed
no significant difference between the tested diets and the control at
the 5% threshold regarding carcass yields (p>0.05), cuts (p>0.05),
and organs (p>0.05). Four parameters showed significant differences
compared to the control regarding whole wing yields (p=0.031),
gizzard yields (p=0.002), feet yields (p=0.0043), and abdominal fat
yields (p=0.0001). This indicates that meat quantity is partially
improved. The taste, color, and odor of the meat from chickens
treated with ground peas are improved compared to the control. In
short, the effect of substituting corn for ground peas is partially
palpable on the quantity, but completely improves the organoleptic
quality of the broiler meat obtained.
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