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Abstract: The Ivorian poultry sector is experiencing very
significant growth, in proportion to consumer demand.
This requires the players in this sector to produce products
with better nutritional and marketable qualities. This
present work aims to evaluate the effects of ingestion of
a laying feed on the quality of the carcass and the
organoleptic quality of the meat of Warren layers. The
laying feed used for this study was fortified with soybean
oil (2%) and sprouted sorghum powder (0.8%). This
formulation  was  used  to  feed  50  Warren  pullets  to 
20 week old. After 48 weeks of the experiment, 10 layers
which had reached the end of the laying period were
slaughtered. Physical and sensory tests were carried out,
respectively on the carcass and on the meat of the layers.
The results obtained showed that the carcass yield was
73.43% with a fat index of 0.06. For the organoleptic tests
of the meat, the average values of tenderness, flavor,
aroma, juiciness and texture were, respectively 4.55; 5.13;
6.13; 5.15 and 4.45. The layer meat is found to be low in
fat and of average organoleptic quality.

INTRODUCTION

The poultry sector has undergone ever-increasing
development over the past 15 years. This development is
believed to be due to a drop in demand for red meats, due
on the one hand to the significant increase in the price of
this meat in relation to the purchasing power of the
majority of consumers[1] and on the other share of their
impact on health. This situation has pushed poultry
farmers in the constant search for better zootechnical

productivity and a reduction in production costs[1], thus,
prompting the control of zootechnical performance as
well as feed which occupies >70% the cost of
production[2].

Feeding has a huge influence on the quality of the
end products of poultry farming (meat and eggs), thus, a
contribution of elements such as vegetable oils (soybean
oils, palm oils, etc.) and cereals (sorghum, ground peas,
millet, etc.) could have an impact on the quality of the
carcass and the meat.
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Poultry meat is important in the human diet, since, it
provides an interesting protein intake for a low-fat
content[3]. They are appreciated by consumers and the
medical profession because they have the reputation of
being low in lipids if we consider the muscles mainly
consumed (fillets and thighs) and are also a source of fatty
acids with health value[4].

The present study therefore proposes to evaluate the
effects of a laying feed enriched with soybean oil and
sprouted sorghum powder on the quality of the carcass
and the organoleptic properties of the meat of layers
(Warren).

MATERIALS AND METHODS

Biological materials: Our biological material consists of
20 layers of the Warren strain of 68 weeks of age. The
average  slaughter  weight  of  individuals  was  around
1750±50 g for Experimental Layers (EL) and 1500±59 g
for Control Layers (CL).

Technical materials: Our technical equipment is made
up of:

C A global brand scale of 20 kg capacity; 0.1g
precision

C A refrigerator
C A pH meter
C A DSM chicken colorimetric fan

Ethical aspect: The study took place at the
“LABOGRAIN” experimental farm of the Nangui
Abrogoua University (formerly the University of
Abobo-Adjamé) in Abidjan (Ivory Coast). The animal
experimentation and the slaughtering procedure within the
framework of this study complied with Council Directive
1999/74/CE of July 19, 1999 establishing minimum
standards for the protection of laying hens and Directive
93/119/CE of the Council of December 22, 1993
(Regulation (CE) n° 1099/2009 of the Council of
September 24, 2009) on the protection of animals at the
time of their killing or slaughter. The study also complied
with national regulations by respecting the Ivorian penal
code  in  its  articles  433  and  434.  It  should  be  noted
that  at  the  time  of  the  study,  the  Ethics  Committee
of Côte d'Ivoire did not had no standards regulating the
use of farm animals.

Diet: The hens in our study were fed two lay feeds from
week 20 until the end of lay. The first of these foods is the
standard or control food, the second is the experimental
food which has been fortified with 2% soybean oil and
0.8%  sorghum  powder.  Layers  were  fed  daily  at 8
a.m., 3 p.m. and 9 p.m. for the duration of the experiment.

After 48 weeks of laying, (10) layers from each of the
2 batches were slaughtered to allow the determination of
certain physical and organoleptic parameters.

Physical parameters
The slaughter yield: Slaughter efficiency (S) indicates
the ratio of Dead Weight (DW) to Live Weight (LW). It
is given by the following formula:

%S = DW×100/LW

Where:
DW = (Whole carcass-whole offal)
LW = Live chicken weight

The weight of the carcass: The weight of the carcass is
determined after slaughter of the subject and its plumage.
The slaughter is done after a 12 h fasting. The different
parts of the layer are cut and then weighed in turn. These
weighing will make it possible to determine the weight of
the whole carcass (carcass without feathers) and single
(carcass free of the head, neck, legs and offal (intestines,
gizzard, heart and liver).

The fat index (abdominal fat): The determination of the
Fat Index (FI) or quantity of abdominal fat is carried out
on 10 layers of each batch. The slaughtered layer is
stripped of its terminal parts (legs, head and neck) and
then eviscerated. The simple carcass is obtained. The
isolation of the fat is facilitated by the preliminary storage
of the carcass at -5°C for 24 h which allows the fat to be
separated from the flesh[5]. The formula is as follows:

FI  WAF/WSC

Where:
WAF = Weight of abdominal fat
WSC = Weight of the single carcass

The pH: The pH of the meat is determined using a pH
meter by directly inserting the probe into the meat. It is
measured 15 min and 24 h after slaughter.

The color: The color of the meat is evaluated by direct
comparison (visual notation) of it with the DSM chicken
color fan (DSM broiler skin color fan) (Fig. 1). This range
makes it possible to determine the different shades of
yellow or white color of the meat.

Sensory parameters
Organoleptic tests: Tests on the tenderness, aroma,
flavor, juiciness and texture of layer meat were carried
out. The organoleptic analysis is carried out according to
the method of Touraille[6].

Constitution of the tasting panel: The tasters are made
up of 12 people including 6 women and 6 men chosen at
random from the population. The age of these people
varies between 25 and 45 years. They are informed
consumers of the dishes to evaluate. However, they
received explanations as to the correct understanding of
the test.
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Fig. 1: DSM chicken color fan

Preparation and presentation of samples: The layer
should be well cleaned and cut into quarters. The pieces
chosen for tasting (fillet, thigh) are soaked in a salt
solution (20 g of ordinary salt in 0.5 L of water) for 24 h.
The pieces are then drained and cooked in water (boiled)
and oil (fried) for 10 min. The evaluation tests were
carried out in a ventilated room protected from all odors
as well as from auditory and visual distractions. The
samples are coded with 3-digit numbers and presented to
the tasters. Tasters should rinse their mouth with water
before and between two samples. They should not
communicate with each other during the evaluation. All
samples are presented to the tasters at the same time in
order to allow them to evaluate them a second time if
necessary.

Scorecard: The grading criteria are explained to the
assessors before the start of the test. The scores to be
assigned are between 0 and 10. To do this, each taster has
a  score  sheet  established  according  to  the  model  of
Linda  et  al.[7]  which  is  a  scale  ranging  from  0-10 cm.
Each  centimeter  corresponds  to  a  difference  in
sensitivity.

The taster is instructed for this purpose to mark his
assessment of the organoleptic quality of the meat with a
cross on the scale[8, 9]. The distance from the origin (0) to
the cross is measured. These different measurements are
compiled for all the subjects to form the data to which the
appropriate statistical test will be applied (Newman Keuls
comparison test). Data processing was performed using
the STATISTICA program (StatSoft, version 6.0, 2009).
This experiment focuses on 5 characteristics which can be
defined as follows:

Tenderness: Property for the piece to be more or less
resistant to chewing.

Flavor: General property for a sample to be good or bad.

Aroma: Property for the piece to be tasted to be bland or
to present more or less the taste that people are used to
giving to good chicken.

Juiciness: Property of being juicy or dry.

Texture: Property linked to the fineness of the “grain”,
that is to say fine or coarse of the piece, causing a
pleasant or unpleasant physical sensation on contact with
the oral mucous membranes.

Statistic study: The results are analyzed by the
STASTISTICA software: ANOVA test with α = 0.05. It
is a comparative analysis which makes it possible to know
whether the values   obtained are at the threshold of 5%
statistically equal or not.

RESULTS AND DISCUSSION

Determination of the carcass quality of laying hens at
the end of laying: The various parameters measured
making it possible to determine the quality of the carcass
are given in Table 1. The average live weight value of the
Experimental Layers (EL) is significantly higher than that
of the live weight of the Control Layers (CL) (1750±50 g
against 1500±59 g). The same significant difference is
observed in the values of single carcasses, whole offal and
fat indices. These values   for the Experimental Layers
(EL) are, respectively 1125±50 g, 315±10 g and 0.06±
0.005 against 905±70, 290±28 and 0.07±0.01 for the
Control Layers (CL). On the other hand, no significant
difference was observed for the abdominal fat values   of
the two types of layers (70±5 g vs. 60±7 g).

Organoleptic tests on layer meats: The meats from the
prepared layers (experimental and control) (fillet/thigh)
were assessed on the basis of the criteria of tenderness,
flavor, aroma, juiciness and texture by a panel of tasters
(Fig. 2 and 3). Tenderness scores for fillets and thighs
from Experimental Layers (EL) range from 4-5 and are
higher (without significant difference (p>0.05)) than those
from Control Layers (CL) (4-4.5). As for the flavor of the
meat of the Experimental Layers (EL), it received marks
ranging from 4-6. The annotations of the tasters
concerning the aroma, the juiciness and the texture of the
meat of the Experimental Layers (EL) range from 3-7.
The scores thus assigned are all statistically (p<0.05)
higher than those of the meat of the Control Layers (CL)
[(3-4.5) and (3-5)].

Society is increasingly sensitive to the composition of
food products and their nutritional values. As meats are
no exception to this phenomenon, consumers are waiting
for clear, demonstrative and detailed information to
reassure them about their “health” advantages (protein
intake, low lipid content and fatty acid intake.
polyunsaturated omega 3 type)[10].

The evaluation of the quality of the layer meat for this
study made it possible to know the values of carcass yield
and fat index. The fat index is 0.06 for a carcass yield of
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Table 1: Evaluation of the carcass quality of laying hens at the end of lay
Settings Experimental layers Control layers
Live weight  (g) 1750±50 1500±59
Whole carcass (g) 1600±100 1350±63
Single carcass (g) 1125±50 905±70
Whole giblets (g) 315±10 290±28
Slaughter yield (S) (%) 73.43±0.03 70.67±0.09
Abdominal fat (g) 70±5 60±7
Fat Index (FI) 0.06±0.005 0.07±0.01
Color 104±0.6 102±0.4
pH
15 min 6.6±0.1 6.4±0.1
24 h 5.84±0.06 5.75±0.01

Fig. 2: Sensory profile of pieces of experimental layer
meat; BFEL: Boiled Fillet Experimental Layer;
GFEL: Grilled Filet Experimental Layer; BTEL:
Boiled Thigh Experimental Layer; GTEL: Grilled
Thigh Experimental Layer

Fig. 3: Sensory profile of pieces of control layer meat;
BFCL: Boiled Fillet Control Layer; GFCL: Grilled
Filet Control Layer; BTCL: Boiled Thigh Control
Layer; GTCL: Grilled Thigh Control Layer

73.43%. The yield result is somewhat similar to that of
Eugene et al.[11] (72.78%) obtained during previous work.
However, it turns out to be superior to the yields obtained
by   Eugene   et   al.[11]   (67.17%)   in   Ivory   Coast, 
Ouattara et al.[12] (61.5%) in Burkina Faso but lower than
those of Bello[13] (74.89, 76.48, 76.98 and 77.20%) and
Ayssiwede et al.[14] (75.20, 75.50, 77.13 and 77.30%) in
Senegal. These variations could be explained by
differences in breeding and feeding conditions.

The final pH of the meat constitutes a major element,
among the criteria of the sensory and technological
quality of poultry meat[15]. Also, for this study the final pH
(24 h after slaughter) was 5.84 for the Experimental
Layers (EL) and 5.75 for the Control Layers (CL). These
pH values   are close to the pH stabilization framework of
poultry meat. Indeed, the final pH value always stabilizes
at a minimum value which is normally between 5.6 and
5.8[16]. They are somewhat consistent with the pH value of
Meda et al.[17] who in his study reported an average pH
value of 5.82. The pH values   observed in the present
study (5.75 and 5.84) are in the pH range 5.7-6.1. This
range is that of acceptable pHs suitable for the
preservation and processing of meat[18].

The organoleptic tests on the meat of the
Experimental Layers (EL) showed that of the four pieces
tested the most appreciated is the grilled fillet (GFEL) and
the least appreciated the boiled thigh (BTEL). Overall,
sensory analysis of meat from Experimental Layers (EL)
gave low results on average. Indeed, tenderness received
ratings ranging from 4-5. Flavor, aroma, juiciness and
texture had ratings varying from 3-7. These results can be
corroborated by those of the work of Beugre[19] on hybrid
chickens. For the Control Layers (CL), it turns out that of
the four pieces tested the most popular is also the grilled
fillet (GFCL) and the least popular is also the boiled thigh
(BTCL).

In summary, the meat of the Experimental Layers
(EL) appears on the visual as having a yellow color (104),
low in fat and with good slice retention. The meat of the
Control Layers (CL) that has it is visually a very pale
yellow (102), moderately fatty with an acceptable slice
behavior. Both are in the category of meat of good
technological quality.

The meat of the Experimental Layers (EL) of this
study can be qualified as not very tender, moderately
tasty, juicy and flavored and with a texture that is
noticeably pleasant in the mouth.

CONCLUSION

At the end of our analysis, it emerges that the meat of
the experimental layers has an appreciable quality profile
and a certain organoleptic behavior. The lay feed
administered turned out to be good considering the profile
it confers on the meat of the layers at the end of lay.
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This study could be continued by determining the
nutritional profile of layer meats and their impact on
consumer health. The results of this study could allow a
real increase in productivity in poultry farms and by
extension a substantial increase in the income of poultry
farmers.

ACKNOWLEDGMENTS

The authors wish to acknowledge all study
participants without whom, we would not have been able
to perform the present study. The work related to this
publication received no funding. K.Y.K.C. and B.L.G.
designed the study. K.Y.K.C. and K.A.R. helped to carry
out data analyses. K.Y.K.C. and Y.K.C. carried the
writing of the manuscript. All authors read and reviewed
the final manuscript. There are no conflicts of interest.

REFERENCES

01. Hcini, E., 2018. Impact of Zeolite (Clinoptilolite) on
the health, meat quality and zootechnical
performance of Turkey. Ph.D. Thesis, University of
Sfax, Sfax, Tunisia.

02. Yelakan, K.C.K., 2018. Influence of food
supplements on growth performance, laying and
organoleptic quality of broilers (Arbor strain) and
laying hens (Warren strain). Ph.D. Thesis, Universite
Nangui Abrogoua, Abidjan, Cote d’Ivoire.

03. Mingoas, K.J.P., J. Awah-Ndukum, B.J. Mampom,
M.Y. Mfopit and P.A. Zoli, 2017. Effects of the
farming system on zootechnical performance and
blood and biochemical parameters in broilers in the
peri-urban area of Ngaoundere, Cameroun. J. Anim.
Plant Sci., 32: 5079-5094.

04. Elmeddah, B., 2006. Biochemical and nutritional
characteristics of commercial broiler Turkey meat:
The case of the Mostaganem region. Ph.D. Thesis,
University of Mostaghanem Central, Mostaganem,
Algeria.

05. Lessire, M., 2001. Dietary fat and lipid composition
of poultry. Edition INRA Prod. Animale, 14: 365-
370.

06. Touraille, C., 1982. Texture: A sensory property of
food. Food Sci., 2: 73-94.

07. Linda, M., A. Deborah, G.B. Mackie and E.
Larmond, 1991. Laboratory Sensory Analysis
Methods for Food. Agriculture Canada, Canada,.

08. Peryam, D.R. and N.F. Girardot, 1952. Advanced
taste test method. Food Eng., 24: 58-61.

09. Touraille, C. and P. Sale, 1977. Study by physical
and sensory methods of the consistency of dry
sausage. Food Life, 64: 192-213.

10. Brunel, V., N. Jehl and L. Drouet, 2005. Poultry
meat: Its nutritional value has many advantages.
Viandes Prod. Carnes, 25: 18-22.

11. Eugene, K.K., K.B. Jean, K.G. Severin, A. Fantodji
and A.Y. Leonie, 2010. Influence of the farming
system on the physical characteristics of the carcasses
local chickens (Gallus gallus domesticus) in the
humid forest region of Ivory Coast. Int. J. Biol.
Chem. Sci., 4: 2294-2302.

12. Ouattara, S., V.M.C. Bougouma-Yameogo, A.J.
Nianogo and H. Ouedraogo, 2014. [Effects of the
substitution of roasted soya beans (Glycine max) by
those of cowpea (Vigna unguiculata) and the level of
feed proteins on zootechnical performance and the
economic profitability of chicken farming (In
French)]. Rev. Anim. Husb. Vet. Med. Trop.
Countries, 67: 23-33.

13. Bello, H., 2010. Trial of incorporation of Moringa
oleifera leaf meal in the diet of indigenous chickens
in Senegal: Effects on growth performance, carcass
characteristics and economic outcome economic
results. M.Sc. Thesis, Eismv, Dakar, Senegal.

14. Ayssiwede, S.B., R. Missoko-Mabeki, A. Mankor, A.
Dieng and M.R. Houinato et al., 2012. Effects
of Cassia tora (Linn.) leaves meal inclusion in the
diet on growth performances, carcass and organs
characteristics and economic margins in growing
indigenous Senegal chickens. Revue Med.
Vétérinaire, 163: 375-386.

15. Berri, C., S. Guardia, L. Bignon, A. Corniaux, M.
Bourin, F. Mercerand and I. Bouvarel, 2014.
[Improving the quality of chicken meat through
food]. French J. Meat Res., Vol. 1,

16. Houria, B., 2017. Evaluation of the nutritional and
organoleptic quality of white meats: The case of
Turkey and Chicken. Master Thesis, University Abu
Bekr Belkaid, Tlemcen, Algeria.

17. Meda, B., S. Tesseraud, W. Lambert, E. Tormo, H.
Juin and M. Lessire, 2019. [Effect of total
substitution of soy in a low protein feed in broiler
chickens in finishing]. Proceedings of the 13th
Conference on Poultry and Foie Gras Palmipeds
Research Days (PFGPRD’2019), March 2019, Tours,
France, pp : 496-500.

18. Tesseraud, S., I. Bouvarel, P. Fraysse, S. Metayer-
Coustard, A. Collin, M. Lessire and C. Berri, 2014.
Optimizing the body composition and quality of
poultry meat by modulating the metabolism by acids
food amines. INRA Prod. Anim., 27: 337-346.

19. Beugre, M., 2007. Substituted cassava-based feed,
zootechnical performance and organoleptic qualities
of local chicken varieties, broilers and hybrids
resulting from their genetic crosses. M.Sc. Thesis,
Université d’Abobo-Adjamé, Abidjan, Cote d’Ivoire.

42


