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ABSTRACT
Received: August 18, 2021 Domestic guinea fowl (Numida meleagris) is a poultry bird raised
Revised: November 23, 2021 in different parts of the world for its quality meat, eggs, and
Accepted: December 22, 2021 socio-cultural purposes. Even though the bird exists in Ethiopia,

Available online: December 28, 2021 there is no study conducted on its meat quality in comparison

with chickens. Therefore, this study was conducted to compare
the meat quality parameters for proximate composition, amino
; i . acid profile, fatty acid content, and sensory evaluation of breast
acid, Local chicken, Thigh and thigh meat of guinea fowl (GF), Horro (HR) and Tilili (TL)
local chicken, and Potchefstroom Koekoek (PK) exotic chicken
genotypes. Seventy-five-day old chicks from each genotype were
divided into three replications and fed commercial starter and
grower rations up to week 20. At the end of week 20, three male
birds from each pen were randomly selected for meat quality tests
and samples were taken from breast and thigh cuts. GF’s breast
and thigh meat has a higher crude protein content of 24.92 and
20.64 g/100 g, respectively, compared to the chicken genotypes
(breast = 21.67-22.70; thigh = 19.82-19.98 g/100 g). Horro
chicken breast meat contains significantly (P < 0.05) higher
lysine and arginine essential amino acids (EAA) than the other
genotypes. Similarly, the thigh muscle of HR and TL contained
higher levels of histidine, lysine, threonine, arginine and total
EAA than the other genotypes. The dominant fatty acids of the
breast and thigh meat for all genotypes were palmitic, stearic,
oleic, linoleic and arachidonic acids; with a higher content of
unsaturated versus saturated fatty acids (SFA). The SFA content
of the breast meat was similar between genotypes, while the value
for the thigh meat was higher for GF than for the chicken
genotypes. The n-3 polyunsaturated fatty acid (PUFA) content in
breast and thigh meat and total PUFA for thigh meat of GF was
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greater than in chicken genotypes, indicating that meat from GF
is healthier for consumption and has better juiciness. However, in
terms of tenderness, flavour, and overall acceptance, meat from
local chicken genotypes was better than GF and PK. Generally,
the poultry genotypes studied have nutritional attributes for the
healthy consumption of animal-sourced foods and can play a role
in averting protein malnutrition in Ethiopia.

1. INTRODUCTION

According to the Central Statistics Agency
of Ethiopia (CSA 2021), the poultry
population of the country was estimated to
be 57 million, of which 78.9% are
indigenous birds, 12.0% are hybrids, and
9.1% are pure exotic breeds, and hence,
Ethiopia is one of the largest countries in
the world where village poultry plays a
dominant role in total poultry production
and marketing. Poultry plays an important
role in the diet and the economy of the
Ethiopian people. Poultry, especially in the
small-scale scavenging village context, can
make considerable contributions to
poverty alleviation and to the supply of
high-quality protein. Eggs and poultry
meat are more readily available than many
other animal products, and the small unit
size does not require them to be stored or
preserved. It is widely recognized that
village poultry plays important nutritional,
economic and sociocultural roles in
developing countries such as Ethiopia
where the sector makes up the largest
portion of the national poultry meat and
egg production (Aklilu and Berhanu
2020).

Nutritionally, poultry meat is rich in
protein and minerals and contains a small
amount of fat with a large portion of
unsaturated fatty acids and low cholesterol
(Barroeta 2007). Consequently, compared
to red meat, the main advantage of white
chicken meat is its low caloric value and a
low portion of saturated fat, so
consumption of chicken meat is
recommended for people who want to
reduce their fat intake, as well as for
people suffering from heart and coronary
diseases (Gordana 2017). The relevance of
poultry meat for humans has been
evaluated by FAO which, in a recent
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document, states that ‘the human
population benefits greatly from poultry
meat and eggs, which provide food
containing high-quality protein and a low
level of fat with a desirable fatty acid
profile’ (Marangoni et al 2015). In rural
communities of many developing nations,
chicken meat is supplied from chicken
strains that are adapted to the extensive
rearing system. These indigenous chicken
strains are known for their tough, lean, and
flavorful meat (Sebola et al 2018).
Similarly, meat from guinea fowl is white
like chicken meat and is regarded as very
lean, tender and flavorful (Yildirim et al
2020). Due to all of these characteristics,
nowadays guinea fowl meat is popular
with health-conscious consumers and has a
higher price than chicken meat in
restaurants (Musundire et al 2017).

The quality of meat is measured in terms
of the main chemical components such as
proteins, fats, carbohydrates, vitamins,
macro and trace minerals, cholesterol, the
profile of fatty acids, and other
biologically active compounds (Pearson
and Gillet 1996). Research results
indicated that poultry meat quality
characteristics are affected by various
factors such as genetics, the rearing
system, sex of birds, slaughter age of birds
and the bird's diet (Lopez-Pedrouso et al
2019). Ovesen et al (2003) noted that
poultry meat contains 20-22% protein of
high biological value. The average protein
content for guinea fowl breast meat (23%)
is above the average value of 19% for a
typical mammalian muscle (CAB
International 1987). This shows that
guinea fowls can be a good alternative as a
protein source to traditional chickens. In
Ethiopia, the term poultry is almost
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synonymous with chicken. Rearing and
meat consumption of other poultry species
such as guinea fowl, geese, turkeys, quail
and ducks were not common in the
country. Guinea fowl production has
proven to be commercially viable and they
are raised in large numbers in Europe and
the United States of America, where they
have been successfully commercialized
(Moreki and Radikara 2013). Currently,
domestic guinea fowl rearing was reported
to exist in the lowland areas of the Amhara
National Regional State of Ethiopia. They
are reared under a free-ranging system for
home consumption and income generation.

According to Yildirim et al (2020) guinea
fowl meat contains 72.41% moisture,
25.86% protein, 0.68% fat and 1.05% ash.
The values reported for chicken were
73.07% moisture, 20.05% protein, 4.58%
fat and 1.29% ash (Pambuwa and
Tanganyika 2017). However, there is no
work done on chicken and guinea fowl
meat quality in Ethiopia. Information on
approximate composition, amino acid and
fatty acid profiles, and sensory evaluation
for Horro and Tilili indigenous chicken
ecotypes and domestic guinea fowls
compared to Potchefstroom Koekoek
exotic dual breed in Ethiopia was not
worked and documented. Although
domestic guinea fowl exists in Ethiopia,
research has never been carried out on this
unique poultry species locally for meat
quality  parameters. Generating and
availing information on meat quality
characteristics of  guineafowl in
comparison with chicken genotypes reared
under the indoor system in the country is
timely and indispensable. Therefore, this
study was conducted to generate basic data
on the approximate composition of meat,
amino acid, fatty acid profiles, and meat-
eating quality of Horro and Tilili
indigenous chicken, domestic guinea
fowls, and exotic Potchefstroom Koekoek
breeds of chicken kept under the indoor
production system.
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2. MATERIALS AND METHODS

2.1. Description of the Study Area

The experiment was carried out at the
Andassa Livestock Research Center
(ALRC) of the Amhara Regional
Agricultural Research Institute (ARARI),
Ethiopia. The center is located at 11° 29' N
latitude and 37° 29' East longitude with an
elevation of 1730 meters above sea level.
It receives an average annual rainfall of
1150 mm with a temperature ranging from
6.5 to 30°C.

2.2. Management of Experimental
Animals and Experimental Design

On hatch day, a total of 300 unsexed birds,
that is, 225 chicks, 75 from each of Horro
(HR; local chicken ecotypes), Tilili (TL;
local chicken ecotypes) and
Potchefstroom Koekoek (PK; exotic dual
chickens), and 75 keets of guinea fowl
(GF) were randomly taken. Treatments
were the four poultry genotypes in a
completely randomized design (CRD).
Each treatment was repeated three times,
comprising 25 chicks or keets per
replicate. Three pens (3.5 m x 3.5 m) were
prepared for guinea fowl and covered with
0.5 x 0.5 cm wire mesh to prevent birds
from flying out, and nine pens (2.5 m x 2.5
m) were made and used for chicken

genotypes. The experimental pens,
watering and feeding troughs were
thoroughly cleaned, disinfected, and

sprayed against external parasites before
the commencement of the experiment. The
floor of each pen was bedded with
disinfected grass hay and was replaced
when deemed appropriate. The chicks and
keets were brooded by using 1500-Watt
Infra-red electric heaters with gradual
height adjustments as a source of heat. All
chicks and keets were vaccinated against
Newcastle, Gumburo (Infectious Bursal
Disease IBD) and Fowl Typhoid diseases
using the appropriate vaccine according to
the manufacturer’s recommendation. All
birds were fed the commercial starter
ration from up to week 8 and the grower
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ration week 9 to week 20. At the end of
week 20, three male birds from each
replication were randomly selected for
carcass evaluation. The birds were starved
for 12 hours, weighed and exsanguinated
by severing the neck. The meat from the
breast and thigh (100 g each) was taken
and chilled at 4°C for 24 h. The samples
were then kept in a deep freezer at -20 °C
until used for analysis of the approximate
amino acid and fatty acid profile and
sensory evaluation.

Proximate, Amino Acid, and Fatty Acid
Analysis

The minced breast (Pictoralis major) and
thigh muscle (Biceps femoris) meat
samples were evaluated for moisture, CP,
crude fat and ash contents using standard
procedures (AOAC, 1998). The meat
samples were evaluated for seventeen amino
acids, 1i.e., nine essential and eight
nonessential amino acids. The amino acid
profiles of breast and thigh meat samples
were determined based on the Chinese
Standard  (GB/T  5009.124  2003)
determination of amino acids in foods. The
amino acids were determined in triplicate
using the amino acid analyzer (L-8900,
HITACHI, Tokyo, Japan). The sum of
essential amino acids (EAA) and non-
essential amino acids (NEAA), as well as
the EAA/NEAA ratio, were calculated. For
fatty acid profile analysis, lipid extraction
from breast and thigh muscles was
performed according to the method of
Folch et al (1957). Fatty acids (FA) were
quantified as methyl esters (FAME) using
a gas chromatograph (GC Trace 2000,
Thermo Quest EC Instruments) with a
flame ionization detector (260 °C) and a
fused-silica capillary column (Zebron ZB-
88, Phenomenex, Torrance, CA, USA)
with a foil thickness of 100 m x 0.25 mm x
0.20 um foil thickness. Helium was used
as the carrier gas. The temperature in the
oven was set at 100 °C for 5 min, then
increased at 4 °C/min up to 240 °C and
maintained for 30 min at 240 °C. The
peaks for each fatty acid were identified by
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comparison of retention times with those
of FAME authentic standards run under
the same operating conditions. Saturated
fatty acids (SFA), monounsaturated fatty
acids (MUFA) and poly-unsaturated fatty
acids (PUFA) were calculated from their
respective components and the ratio of n-6
to n-3 FA (n-6/n-3) and the ratio of PUFA
to SFA (PUFA/SFA) were determined.

Sensory Evaluation

The meat samples from each cut were
thawed at room temperature, minced, and
cut into 2.5 cm cubes. The breast meat was
cooked for 15 min on a pan with vegetable
oil but without salt. The thigh meat was
cooked in a similar way, but 2 minutes
more than the breast. After cooking, the
pieces were cooled to room temperature.
Samples were evaluated using a nine-point
hedonic scale test procedure of the
American Meat Science Association
(AMSA 2015). Sensory properties were
determined by panels of 12 semi-trained
people (10 female and 2 male) from the
food science research unit of ARARI. The
samples labelled with random 3-digit
numbers were presented in white plastic
plates, and panelists were instructed to
rinse their mouth with bottled water
between samples. The evaluators scored
each sample for flavor (like to dislike),
tenderness (tender to tough), juiciness
(juicy to dry), and overall acceptability
(like to dislike). For flavour and overall
acceptability (9 = like extremely, 8 = like
very much, 7 = like moderately, 6 = like
slightly, 5 = neither like or dislike, 4 =
dislike slightly, 3 = dislike moderately, 2
=dislike very much and 1 = dislike
extremely. For tenderness: 9 = extremely
tender, 8 = very much tender, 7 =
moderately tender, 6 = slightly tender, 5 =
neither tender nor tough, 4 = slightly
tough, 3 = moderately tough, 2 = very
much tough, 1 = extremely tough. For
juiciness: 9 = extremely juicy, 8 = very
much juicy, 7 = moderately juicy, 6
=slightly juicy, 5 = neither juicy nor dry, 4
= slightly dry, 3 = moderately dry, 2 =
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very much dry, 1 = extremely dry. Scores
from 6 to 9 are considered acceptable
(AMSA 2015). The evaluation was
completed in one day. The whole sensory
analysis was repeated three times.

Statistical Analysis

Data were analyzed using the general
linear model procedure of Statistical
Analysis Systems Software (SAS 2009).
Differences between treatment means were
separated using the Tukey-Kuramer test.
The model used for data analysis was Yj;=
u + Gi + ejj, where: Yj; = represents the j
observation in the i™ breed level: n o=
overall mean; G; = genotype effect; and ej;
= random error. The effect was considered

significant at P < 0.05.
3. RESULTS

Meat Chemical Composition

There were no statistical differences (P >
0.05) in the moisture and ash content of
the breast and thigh muscles between the
poultry genotypes (Table 1). The CP
content of GF breast and thigh meat was
higher (P < 0.05) as compared to chicken
genotypes. The crude fat content of the
breast muscle was similar (P > 0.05)
between poultry genotypes, whereas the
thigh muscle fat content differed among
poultry genotypes (P < 0.001) and was of
the order of PK = HR > TL > GF.

Table 1: Proximate chemical composition (g/100 g) of the breast and thigh muscle cuts of
Guinea fowl, Horro and Tilili local chickens and Potchefstroom Koekoek exotic chicken

breeds kept under the indoor system

Genotypes P-

Parameters GF HR TL PK SEM values
Moisture

Breast 72.76 73.48 73.33 72.89 0.25 0.216

Thigh 73.21 74.00 73.41 74.03 0.40 0.423
Crude protein

Breast 24.922 22.70° 22.63° 21.67° 0.40 0.002

Thigh 20.64% 19.82° 19.93° 19.98° 0.16 0.030
Crude fat

Breast 1.73 1.72 1.56 1.69 0.12 0.770

Thigh 3.72¢ 4.74% 4.23° 4.92% 0.11 0.000
Ash

Breast 1.06 1.46 1.51 1.65 0.16 0.131

Thigh 1.14 1.24 1.20 1.25 0.04 0.335

“bMeans within a row with different superscripts differ (P < 0.05); GF = Guinea fowl; HR =
Horro local chickens; TL = Tilili local chickens; PK = Potchefstroom Koekoek; SEM =

Standard error of the mean

Amino Acid Profile

The breast muscle of HR has higher (P <
0.05) lysine content compared to the
values for GF and other chicken genotypes
(Table 2). The breast muscle lysine content
of GF, TL and PK was not different (P >
0.05). The arginine content of breast
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muscle, which is an amino acid classified
as conditionally essential was higher (P <
0.05) for HR compared to TL and PK,
while the value of GF was not different
from the other genotypes. All of the other
essential amino acids and total essential
amino acid contents of breast muscle were
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not significantly  different  among
genotypes. The histidine, lysine, threonine,
arginine and total essential amino acid
contents of thigh muscle was greater for
HR and TL than the values for GF and PK
(P < 0.05), while values for other essential
amino acids did not significantly differ
among genotypes.

Among the nonessential amino acids, the
alanine and glutamic acid contents of
breast meat were higher for HR (P < 0.05)
than other genotypes; while the values for
GF, TL and PK did not significantly differ.
The glycine content of the breast muscle
was on the order of HR = TL > PK > GF.
Total nonessential amino acid contents of
breast muscle were the highest for HR,
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intermediate for TL and lowest for GF,
while the value for PK was similar to TL
and GF. The alanine, glycine and total
nonessential amino acid contents of thigh
muscle was higher (P < 0.05) for HR and
TL than GF, and the values for HR were
also higher than PK. The serine content of
the thigh muscle was higher for HR and
TL than the values for PK and GF. The
contents of other essential amino acids did
not differ significantly among genotypes.
The essential to non-essential amino acid
ratio of breast muscle tended to be higher
(P =0.085) for GF but was not statistically
different between genotypes for thigh
muscle.
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Table 2: Amino acid profile (g/100 g) of breast and thigh muscle cuts of guinea fowl, Horro and Tilili local chickens and Potchefstroom
Koekoek exotic chicken breeds kept under the indoor system

Amino acids Breast SEM  P-values Thigh SEM P-
GF HR TL PK GF HR TL PK values

Essential Amino acids
Histidine 2.16 2.40 2.30 2.30 0.06 0.183 1.73° 1.96% 1.93% 1.80° 0.04 0.011
Isoluesine 3.70 3.73 3.53 3.66 0.05 0.091 3.26 343 3.60 3.30 0.08 0.105
Luecine 5.90 5.83 5.53 5.70 0.12 0.246 5.10 5.43 5.60 5.23 0.11 0.070
Lysine 6.16° 6.60* 6.26° 6.26° 0.08 0.034 5.33° 6.10* 6.16% 5.63° 0.10 0.001
Methionine 1.70 1.70 1.66 1.66 0.06 0.961 1.53 1.63 1.66 1.56 0.03 0.077
Phenylalanine 3.40 343 3.33 3.40 0.07 0.813 2.86 3.16 3.00 2.96 0.08 0.182
Threonine 3.36 3.06 3.06 3.16 0.10 0.225 2.90° 3.03% 3.06% 2.83° 0.04 0.011
Valine 3.40 3.50 3.30 3.33 0.05 0.108 2.93 3.13 3.10 2.93 0.07 0.156
Arginine 463  4.86 4.50P 4.60° 0.07 0.043 4.13¢ 4.63% 450 430 0.07 0.006
Total EAA 3443 3513  33.50 34.10 0.36 0.067 29.80° 32.53*  32.63* 30.56* 0.52 0.0108

Nonessential Amino acids
Alanine 4.13° 4.532 4230 4.23b 0.05 0.003 3.80°¢ 4.30% 4.13% 3.96*  0.08 0.021
Aspartic acid 6.86 7.00 6.80 6.93 0.09 0.546 6.20 6.43 6.70 6.36 0.15 0.234
Cysteine 0.60 0.66 0.66 0.63 0.05 0.752 0.56 0.63 0.66 0.53 0.04 0.207
Glutamic acid 9.70> 10.36* 9.83" 9.83° 0.10 0.010 9.46 10.13 10.10 9.80 0.17 0.090
Glycine 2.90°¢ 3.43%2 3.36% 3.20° 0.04 0.000 2.96° 3.60% 3.36% 3.23%  0.09 0.007
Proline 2.03 2.06 2.26 1.90 0.09 0.112 1.93 2.20 2.00 2.06 0.11 0.468
Serine 2.60 2.60 2.63 2.63 0.03 0.847 2.36° 2.70% 2.63% 2.40P 0.04 0.002
Tyrosine 1.96 2.00 1.90 1.93 0.04 0.512 1.73 1.90 1.83 1.83 0.05 0.307
Total NEAA 30.80° 32.66* 31.70° 31.30* 0.24 0.0039  29.03¢ 31.90* 31.43% 30.20° 0.48 0.012
EAA/NEAA ratio 1.12 1.08 1.06 1.09 0.01 0.0850 1.03 1.02 1.04 1.01 0.01 0.7196

“bMeans within a row and category with different superscripts differ (P < 0.05); GF = Guineafowl; HR = Horro local chickens; TL = Tilili local
chickens; PK = Potchefstroom Koekoek; EAA = Essential amino acid; NEAA = Nonessential amino acid; SEM = Standard error of the mean; AAs
are expressed on a dry matter basis (g/100 g).
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Fatty Acid Profiles

Tricosanoic acid (C23:0) was only present
in PK breast meat, while the contents of
the other saturated fatty acids (SFA) and
the total saturated fatty acid content for
breast meat were similar (P > 0.05)
between genotypes (Table 3). The
monounsaturated ~ hexadecenoic  acid
(C16:1n-7) content of breast meat differed
(P < 0.05) only between PK and HR and
the value is higher for the former. The
eicosenoic acid (C20:1n-9) content was
undetected in the breast meat of HR, while
the value did not significantly differ
among the other three genotypes. Contents
of the octadecaenoic or oleic acid (C18:1n-
9c) and total monounsaturated fatty acids
varied between genotypes in the order of
TL > PK = GF > HR (P < 0.05). The
contents of linoleic, linoladic, alpha-
linolenic and eicosadienoic
polyunsaturated fatty acids (PUFA) of
breast meat did not statistically differ
among genotypes. The eicosatrienoic
(C20:2n-3) content of breast meat was
higher (P < 0.05) in GF than the values for
HR and TL, while the value for PK was
similar to GF and HR. The arachidonic
acid (C20:4n-6) content was lower for PK
than the value for other genotypes.
Eicosapentaenoic acid (C20:5n-3) was
present in breast meat of GF and HR,
while it was not detected in TL and PK
genotypes. The docosahexaenoic acid
content of breast meat and the sum of n-3
PUFA were lower (P < 0.05) for HR than
the values for other genotypes, while the
sum of n-3 and total PUFA did not differ
(P > 0.05) between genotypes. The total
fatty acids content is lower (P < 0.05) for

HR than the values for the other three
genotypes, while the ratio of PUFA: SFA
did not statistically differ among the
genotypes.

Lauric acid was not detected in the thigh
muscle (Table 4). Except for myristic,
heptadecanoic and tetracosanoic acids,
other SFA and total SFA contents of thigh
meat differ (P < 0.05) among genotypes,
where the values were consistently higher
for GF than for the other genotypes. The
hexadecenoic, tetracosenoic and total
monounsaturated fatty acid (MUFA)
contents of thigh muscle were statistically
similar (P > 0.05) among genotypes. The
oleic or octadecanoic acid and eicosenoic
fatty acids contents were greater (P < 0.05)
for GF than HR and TL, while the value
for PK did not differ from the other three
genotypes. The docosenoic acid was
significantly lower for TL than GF and
PK, and the value for HR was similar to all
of the other genotypes. Among the PUFA
the contents of linoleic (C18:2n-6¢),
linolaidic  (C18:2n-6t), gamma-linoleic
(C18:3n-6), and eicosapentaenoic
(C20:5n-3) fatty acids were higher (P <
0.05) in GF compared to chicken
genotypes, but linoleic acid content of GF
and PK did not differ statistically. There
was no difference (P > 0.05) between
genotypes in alpha-linolenic,
eicosadienoic, eicosatrienoic, arachidonic,
and docosahexaenoic acid contents and
PUFA: SFA ratio of thigh meat. Total
PUFA content was in the order of GF >
PK > HR, while the value for TL differed
only from that of GF.

Table 3: Fatty acid composition (g/100 g) of breast muscle cuts of Guineafowl, Horro and
Tillili local chickens and Potchefstroom Koekoek exotic chicken breeds kept under the indoor
system

Parameters Genotype SEM  P-Values

GF HR TL PK

Saturated fatty acids (SFA)

C12:0 (Lauric acid) nd nd nd nd - -
C14:0 (Myristic acid) 0.01 0.02 0.01 0.01 0.001 0.0519
C16:0 (Palmitic acid) 0.48 0.26 0.53 0.58 0.080 0.0952
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C18:0 (Stearic acid) 0.43 0.25 0.38 0.34 0.04 0.0853
C20:0 (Arachidic acid) 0.01 0.00 0.01 0.01 0.003 0.0672
C22:0 (Docosanoic acid) 0.01 0.02 0.01 0.01 0.003 0.8592
C23:0 (Tricosanoic acid) nd nd nd 0.02 0.002 0.0030
C24:0 (Tetracosanoic acid) 0.01 0.01 0.003 0.01 0.003 0.1631
> SFA 0.97 0.56 0.94 0.97 0.114 0.0865
Monounsaturated  fatty  acids

(MUFA)

C16:1n-7 (Cis-9-Hexadecenoic acid) ~ 0.02*® 0.003° 0.023*® 0.05 0.01 0.0316
C18:1n-9 (Cis-9-Octadecaenoic acid)  0.80°  0.32¢ 1328 0.94° 0.09 0.0004
C20:1n-9 (Cis-11-Eicosenoic acid) 0.02% nd® 0.02*  0.02*  0.004 0.0095

C22:1n-9 (13 Z-Docosenoic acid) 0.02 0.01 0.02 0.01 0.006 0.8630
C24:1n-9 (Cis-15-Tetracosenoic acid)  0.01 0.01 0.01 nd 0.004 0.1039
YMUFA 0.87° 035 1.39° 1.03* 0.096  0.0004
Polyunsaturated fatty acids (PUFA)

C18:2n-6, cis (Linoleic acid) 0.63 0.26 0.69 0.66 0.105 0.0660
C18:2n-6 trans (Linolaidic acid) nd nd nd nd - -
C18:3n-3 (Alpha lenolenic acid) 0.02 0.02 0.02 0.02 0.004 0.8477
C20:2n-3 (Eicosadienoic acid) 0.02 0.01 0.01 0.02 0.003 0.0553
C20:2n-6 (Eicosatrienoic acid) 0.013* 0.003° 0.00° 0.01*® 0.002 0.0144
C20:4n-6 (Arachidonic acid) 0.280* 0.260*° 0.260*° 0.200° 0.011 0.0063
C20:5n-3 (Eicosapentaenoic) 0.013* 0.010? nd nd 0.002 0.0110
C22:6n-3 (Docosahexaenoic acid) 0.050* 0.030° 0.030° 0.020° 0.003 0.0014
> PUFA n-6 0930 0.520 0980 0.870 0.110 0.0736
> PUFA n-3 0.110* 0.060° 0.070° 0.060° 0.003  <0.0001
> PUFA 1.040 0.580 1.050 0930 0.110 0.594
Total Fatty Acids (TFA) 2.870° 1.490° 3.380° 2.930* 0.270 0.005
n-6: n-3 ratio 8.74%  827° 14.94" 1542* 191 0.0490
PUFA: SFA ratio 1.07 1.06 1.13 0.96 0.05 0.1846

@b¢ Means within a row with different superscripts differ (p<0.05); GF = Guineafowl; HR =
Horro local chicken; TL = Tilili local chickens; PK = Potchefstroom Koekoek; Y, = Summation;
YSFA= Saturated fatty acids; Y MUFA = Monounsaturated fatty acids;, Y PUFA =
Polyunsaturated fatty acids;, TFA = Total Fatty Acids; n-6 = omega 6 fatty acid; n-3 = omega 3
fatty acid; nd = not detected; SEM = Standard error of the mean.
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Table 4: Fatty acid composition (g/100 g) of thigh muscle cuts of Guineafowl, Horro and
Tilili local chickens and Potchefstroom Koekoek exotic chicken breeds kept under the indoor

system
Parameters Genotype SEM P-
GF HR TL PK Values
Saturated fatty acids (SFA)
C6:0 (Caproic acid) 0.017 nd nd nd 0.002 0.002
C8:0 (Octanoic acid) 0.020 nd nd nd 0.00 0.0001
C10:0 (Decanoic acid) 0.030* 0.003° 0.007° nd® 0.004 0.0018
C12:0 (Lauric acid) nd nd nd nd - -
C14:0 (Myristic acid) 0.01 0.02 0.01 0.010 0.001 0.0519
C15:0 (Pentadecanoic acid) 0.01 nd nd nd 0.000 <0.0001
C16:0 (Palmitic acid) 1.360* 0.617° 0.587° 1.103% 0.174 0.0348
C17:0 (Heptadecanoic acid) 0.017 0.003 0.003 0.017 0.005 0.1742
C18:0 (Stearic acid) 1.220* 0.590° 0.540° 0.737° 0.088 0.0022
C20:0 (Arachidic acid) 0.047* 0.023° 0.013° 0.027° 0.004 0.0043
(C22:0 (Docosanoic acid) 0.033* 0.020° 0.010° 0.020° 0.002 <0.0001
C24:0 (Tetracosanoic acid) 0.020 0.010 0.010 0.010 0.003 0.0951
>'SFA 2.807* 1.280° 1.177° 1.940° 0.263 0.0082
Monounsaturated fatty acids (MUFA)
C16:1n-7 (Cis-9-Hexadecenoic acid) 0.053 0.083 0.050 0.063 0.034 0.8945
C18:1n-9 (Cis-9-Octadecaenoic acid) 2.170% 1.197° 1.353° 1.953% 0.246 0.0465
C20:1n-9 (Cis-11-Eicosenoic acid) 0.087* 0.027° 0.020° 0.053% 0.011 0.0090
C22:1n-9 (13 Z-Docosenoic acid) 0.033* 0.017® 0.010° 0.033* 0.006 0.0459
C24:1n-9 (Cis-15-Tetracosenoic acid) 0.017 0.013 0.010 0.020 0.002 0.0770
>MUFA 2.460 1.337 1.443 2.123 0.275 0.0565
Polyunsaturated fatty acids (PUFA)
C18:2n-6, cis (Linoleic acid) 2.047* 1.043¢ 1.253% 1.623% 0.169 0.0139
C18:2n-6 trans (Linolaidic acid) 0.0232 nd nd 0.007° 0.002 0.0003
C18:3n-6 (Gamma linolenic acid) 0.013 nd nd nd 0.003 0.0010
C18:3n-3 (Alpha linolenic acid) 0.070 0.020 0.020 0.030 0.012 0.0788
C20:2n-3 (Eicosadienoic) 0.030 0.020 0.010 0.020 0.004 0.1504
C20:3n-6 (Eicosatrienoic acid) 0.010 0.003 0.007 0.007 0.003 0.4872
C20:4n-6 (Arachidonic acid) 0.343 0.267 0.337 0.270 0.045 0.4981
C20:5n-3 (Eicosapentaenoic) 0.020? nd 0.007° 0.003° 0.002 0.0016
(C22:6n-3 (Docosahexaenoic acid) 0.037 0.037 0.037 0.033 0.004 0.9314
>PUFA n-6 2.437* 1.313¢ 1.597¢° 1.907° 0.162 0.0064
>PUFA n-3 0.180* 0.077° 0.080° 0.093 0.015 0.0035
>PUFA 2.590* 1.390°¢ 1.677% 2.000° 0.178 0.0074
Total Fatty Acids (TFA) 7.857* 4.007° 4.297° 6.063%® 0.679 0.0131
n-6: n-3 ratio 13.610 17.167 21.013 23.000 3.286 0.2625
PUFA: SFA ratio 0.923 1.100 1.770 1.033 0.307 0.2747

abe Means within a row with different superscripts differ (p<0.05); GF = Guineafowl; HR = Horro local chicken;
TL = Tilili local chickens; PK = Potchefstroom Koekoek; Y = Summation, Y SFA= Sum of saturated fatty acids,
Y MUFA = Sum of monounsaturated fatty acids, Y PUFA = Sum of polyunsaturated fatty acids, TFA = Total Fatty
Acids; n-6 = omega 6 fatty acid; n-3 = omega 3 fatty acid; nd = not detected; SEM = Standard error of the mean

Meat-Eating Quality

The tenderness of the breast meat was
lower (P < 0.05) for GF compared to the
chicken genotypes, while the values for the
chicken genotypes were statistically
similar (Table 5). The flavour and
juiciness of breast meat did not differ
among the genotypes. Overall acceptance
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of breast meat was lower (P < 0.05) for GF
compared to local chicken genotypes,
while the value for PK was similar with
other genotypes. The tenderness and flavor
of thigh muscle were lower (P < 0.05) for
GF compared to the chicken genotypes,
while values for the chicken genotypes
were similar. The juiciness of the thigh
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muscle was higher for GF and PK than for
the local chicken genotypes; while overall

acceptance was greater for the local
chickens compared to GF.

Table 5: Meat sensory attributes of Guineafowl, Horro and Tilili local chickens and
Potchefstroom Koekoek exotic chicken breeds kept under the indoor system

Parameters Genotypes SEM P -
values

GF HR TL PK

Breast

Tenderness 6.16° 7.50* 7.33% 7.33% 0.24 0.003

Flavour 5.66 6.00 6.50 5.83 0.36 0.416

Juiciness 6.00 6.16 6.33 6.33 0.25 0.749

Overall 6.50° 7.507 7.66° 7.00% 0.22 0.007

acceptance

Thigh

Tenderness 7.00° 8.16% 8.00% 8.16% 0.25 0.010

Flavour 7.33° 8.502 8.332 8.16% 0.20 0.003

Juiciness 7.83% 6.33° 6.83% 8.00% 0.24 0.000

Overall 7.33° 8.33%2 8.50% 7.16° 0.27 0.003

acceptance

“Means within a row with different superscripts differ (P < 0.05); GF = Guineafowl; HR =
Horro local chicknes; TL = Tilili local chickens; PK = Potchefstroom Koekoek; SEM = Standard

error of the mean.
4. DISCUSSION

Meat Proximate Composition

The moisture content of breast and thigh
meat from all genotypes in the current
study ranged from 72.7 to 74.0%, which
falls within the range noted by Adeyanju et
al (2013). The moisture content of GF
breast and thigh muscle cut in this study
was in agreement with the 73% value for
guinea fowl broilers reported by Laudadio
et al (2012). Pambuwa and Tanganyika
(2017) reported a moisture content of
72.67% for the meat of 20 weeks age
indigenous chicken reared under an
intensive system in Malawi, which was
comparable to the results of the current
study.

The protein content of chicken meat is
variable ranging 16 - 24% (Owens et al
2010), and the values for breast and thigh
muscle of the chicken genotypes used in
this study is within this range. Pambuwa
and Tanganyika (2017) noted 20.72%
protein content of meat of indigenous
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chickens reared under an intensive system
in Malawi at the age of 20 weeks, a value
close to the current result. The protein
content of the breast meat for Ross 308,
Cobb 500 and Cobb 800 was 21.9%,
22.4%, and 22.8%, respectively (Ristic
2005), which is comparable to the results
of this study for chicken genotypes. The
relatively greater protein content of 23.88,
2425, and 23.4% were reported by
Susanto et al (2019) from Indonesian
native chicken breast meat, Guan et al
(2013) from Chinees indigenous chicken
and Packard (2014) for PK genotypes,
respectively. The lower protein content of
17.6% for thigh muscle of PK genotype as
compared to the current result was
reported by Packard (2014), while Zotte et
al (2020) noted higher protein content for
Polverara Italian indigenous chickens. The
protein content for GF breast muscle noted
by Yildirim et al (2020) ranged from
25.31% to 25.86%, which was similar to
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the result of the current study, indicating a
higher protein value for GF than chicken
genotypes.

For indigenous chickens reared under an
intensive system in Malawi at the age of
20 weeks, the ash and fat contents of the
breast meat were 4.92% and 1.25%
(Pambuwa and Tanganyika 2017), and the
fat was comparable, and ash was higher
compared to the current result. For the PK
genotype Packard (2014) noted that breast
meat contains 2.51% fat and 1.10% ash,
and thigh meat has 7.20% fat and 1.00%
ash, with the fat content being relatively
higher and the mineral content lower than
the result recorded by the chicken
genotypes studied. The relatively higher
level of protein and lower level of fat in
GF as compared to chicken genotypes is
an indication of quality meat with good
nutritional value from these bird species.

Amino Acid Profile of Breast and Thigh
Meat

The difference observed between breast
and thigh muscle in essential amino acid
contents for all of the genotypes studied
appeared to be greater than the non-
essential amino acid contents, values being
higher for breast than thigh muscle. This is
apparently a consequence of differences in
the protein content of the breast and thigh
muscles, which contrast with results
reported by Chae et al (2012), who
observed higher amino acid contents in
chicken thigh compared with breast
muscle. It is widely known that high
amino acid content, as well as essential
amino acids, are found in high protein
foods (Kim et al, 2009), which was more
or less similar to the current findings from
all genotypes. Differences in the types and
percentages of essential amino acids
(EAASs) in food could influence the value
of protein consumed and proteins with a
high content of EAAs are the most
important components of poultry meat
(Alfaig et al 2014). Protein quality is an
important aspect of human food intake.
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Furthermore, differences in the types and
percentages of essential amino acids in
food could influence the value of protein
consumed (Alfaig et al 2014).

From a human nutritional point of view,
meat from chicken and GF genotypes, with
higher protein and essential amino acid
contents can be considered as a higher
nutritional value from the current study.
The standard requirements of AA (g/100
g) per day from FAO/WHO/UNU (1985),
for pre-school children, 2-5 years is
leucine (6.6), threonine (3.4), valine (3.5),
isoleucine (2.8), lysine (5.8), histidine
(1.9) and total EAA (33.9). On the basis of
this information, the histidine and
isoleucine contents of the breast meat of
all genotypes, the threonine of the GF and
the valine of the HR breast, and the total
EAA of all genotypes would almost
provide enough of EAAs for preschool
children. Additionally, from thigh meat,
the isoleucine requirement would be
satisfied from all genotypes and histidine
from HR and TL chicken genotypes would
be satisfactory for the requirements of AA
according to the reference indicated as a
standard requirement. Among the essential
amino acids, lysine followed by arginine is
the major amino acid found in a higher
proportion in both breast and thigh meat
for all of the genotypes. The lysine
contents of the breast and thigh in the
current study were higher than those
obtained by Wattanachant et al (2004), Do
and Chung (2017) and Zotte et al (2020)
for different chicken genotypes. The HR of
indigenous chicken has higher contents of
lysine and arginine from both muscle cuts
compared to the other genotypes. Arginine
is considered a conditionally essential
amino acid, which is not adequate to meet
metabolic needs under certain conditions
such as during early childhood (van
Waardenburg et al 2007). Its higher
proportion in both meat cuts makes it a
promising source of arginine for children
at an early age (Quaresma et al 2016) and
preparation of child formula foods. Based
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on the content of essential amino acids,
HR local chicken followed by TL local
chickens appeared to have better protein
quality compared to the other genotypes,
which was in agreement with Jung et al
(2014) from Korean indigenous chicken
breeds.

Among non-essential amino acids, aspartic
acid and glutamic acid are the two major
amino acids found in greater proportion in
both muscle cuts of all genotypes studied.
Both amino acids are strongly associated
with umami taste and monosodium
glutamate taste and are studied to create a
full flavour in chicken products (Dashdor;]
et al 2015). Glutamic acid was found to
have a detectable effect on the taste of
chicken meat, and this may contribute to
the differences in flavour between the
meats of different genotypes
(Wattanachant 2008). The glutamic acid in
the breast meat was higher in local HR
chickens followed by GF, TL, and PK.

This result is in agreement with
Wattanachant (2008), where the Thai
indigenous  chicken = meat  muscles

contained slightly higher glutamic acid as
compared to broiler muscles. It is also
interesting to note that the ratio of FAA/
NFAA is above one for both breast and
thigh cuts of all genotypes, indicating that
both muscles contain a relatively higher
proportion of essential amino acid profiles
than nonessential amino acids. These
ratios from both cuts were superior to
those reported for roosters (0.78; Franco et
al 2012), indicating that both meat cuts
were of superior quality from a human
health perspective as reported by Chen et
al (2016). Considering human
requirements (g/100 g per day) of amino
acids listed in the World Health
Organization’s report (WHO 2007), all
genotypes considered in the current study
can be a valuable source of the essential
amino acids, although values favor HR.

Fatty Acid Profile of Breast and Thigh
Meat
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In the present study, total saturated fatty
acids (SFA) of breast meat were lower
than thigh meat, with values being similar
among genotypes for breast meat but
higher for GF for thigh meat. Not in
agreement with the present study,
Bernacki et al (2012) reported higher
SFAs in guinea fowl breast meat as
compared to chicken. Chiroque et al
(2018) reported a greater total SFA (1.366
g/100 g) in breast meat cut of GF, which
was higher than the current value. The
saturated fat contained in GF and chicken
breast and thigh meat of the current study
were dominated by palmitic (C16:0) and
stearic (C18: 0) acids, as has been reported
before (Kralik et al 2018; Sebola et al
(2018). The lauric (C12:0) acid, which
promotes hypercholesterolemia, was not
detected in breast and thigh meat of all of
the genotypes in this study, signifying a
positive factor in the consumption of meat
from these genotypes. The USA National
Nutrient Database for Standard References
(USDA, 2016) indicated the SFA content
of chicken breast, pork, beef and lamb to
be 1.01, 1.451, 2.661, and 2.380 g/100 g,
respectively; and the current values for all
of the genotypes were slightly less than
this reference. The lower composition of
the SFA might be considered positive for
the healthy consumption of poultry meat,
as reported by FAO (2013).

Poultry meat is well known for its
relatively low fat and high unsaturated
fatty acid content compared to other meats
(Barroeta 2007), which was similar to the
result of the present study. From the
MUFA contents of breast and thigh meat,
oleic acid (C18:1n-9¢) was predominantly
available for all of the genotypes. A
similar result for Nigerian Fulani local
chicken ecotypes (Tougan et al 2018) and
GF (Chiroque et al 2018) was reported.
The total MUFA content of the breast and
thigh meat in this study differed between
genotypes. The observed differences in
MUFA between the ecotypes studied can
be attributable only to the genetic
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differences since diets and the rearing
system were similar (Tougan et al 2018).
The USDA (2016) reference values for
MUFAs of chicken breast meat is 1.24
g/100 g, which is higher than the value
recorded for all genotypes studied, except
TL chicken genotype.

In this study, linoleic (C18:2n-6) and
arachidonic (C20:4n-6) acids were the
abundantly found PUFAs from both from
breast and thigh meat cuts. This was in line
with the report of Jayasena et al (2013)
from Korean native chickens for both meat
cuts. Milicevic et al (2014) also reported
linoleic acid to be the major PUFA in
chicken meat. On the contrary, linoladic
acid (C18:2n-6t), a trans fatty acid, was
not detected for all genotypes, making the
meat healthy and safe for consumption as
trans fatty acids melt at higher
temperature. The result supports the fact
that chicken meat as opposed to beef and
lamb does not contain trans fats, which
contribute to coronary heart disease (FAO
2013). Total PUFA from breast meat of
GF, TL and PK ranged 0.94 - 1.05 g/100 g,
which was more than USDA standard
references, while the value for HR (0.58
g/100 g) was slightly less than the standard
reference of USDA (2016). The total
PUFA content of thigh meat from GF was
higher as compared to chicken genotypes.
The finding was supported by De Smet
(2012), in that meat with reduced levels of
intramuscular fat is rich in polyunsaturated
fatty acids, due to the increased proportion
of membrane phospholipids that contain a
large amount of polyunsaturated fatty
acids. Meat containing high concentrations
of PUFA is of considerable value because
PUFA is considered a functional
ingredient capable of reducing the
incidence of coronary heart disease and
other chronic diseases (Laudadio et al
2012).

Both cuts of meat contained higher n-3
PUFA fatty acids for GF than the chicken
genotypes. Similar to this study, a total
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PUFA n-3 fatty acid of 0.113 g/100 g was
noted for GF breast meat by Chiroque et al
(2018). The n-3 docosahexaenoic acid
(DHA), which is typically found in marine
fish (Chauton et al 2015) was detected in
GF and chicken breast and thigh meat cuts,
which was in line with the report of Chen
et al (2016). The n-3 fatty acids are
known to have potentially positive
effects against cardiovascular disease,
some autoimmune disorders, diabetes, and
some types of cancer (Motsepe et al 2016).
The European Commission Community
Research (2000) specifies for humans a
requirement of omega 3 fatty acids of 1
g/day, while the Food and Nutrition Board
in the United States (2005) reports a
requirement of 0.11-0.16 g/day. According
to Kris-Etherton et al (2002), the American
Heart Association recommended for
people with coronary heart disease a daily
intake of docosahexaenoic acid (DHA)
plus eicosapentaenoic (EPA) of 0.9 g/day.
The GF breast and thigh meat with 0.18
and 0.11 g/100 g content of omega 3 fatty
acid indicate that this meat to be able to
contribute to the daily need for the
essential fatty acids in humans. In most
Western countries, where fish
consumption (a major source of omega *)
is relatively low, poultry meat may
therefore represent an important source of
these fatty acids (Jan Givens and Gibbs
2008).

Due to the potential effect of fatty acid
compositions on human health,
PUFA/SFA and n-6/n-3 ratios are of great
importance to evaluate the nutritional
quality of meat (Lépez-Pedrouso et al
2019). The PUFA n-6/n-3 ratios in this
study were lower for GF and HR than for
PK breast meat. A lower ratio of n-6/n-3
fatty acids are more desirable in reducing
the risk of many diseases (Simopoulos
2002). The ratio observed in this study was
significantly lower than that reported for
broiler chicken meat (Molee et al 2012).
Kucukyilmaz et al (2012) also reported the
ratio of n-6/n-3 for breast meat of 36.8 and
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50.9 for chicken, which is much higher
than the current result. Typical western
diets provide ratios of n-6/n-3 PUFA
between 10:1 and 30:1 (Hibbeln et al
2006), which is more or less in line with
the value of the current study. It can be
said that the breast and thigh meat from all
genotypes investigated can be used as
dietetic and healthy poultry meat as
indicated in FAO (2013). The PUFA/SFA
ratio for breast meat was around 1 for all
genotypes, which is comparable to
previous reports of 1.30 for GF (Bernacki
et al 2012) and 1.21 for PK (Sebola et al
2018). The PUFA/SFA ratio of 0.81 to
1.47 for GF was also reported (Lopez-
Pedrouso et al 2019), which is in
agreement with current findings. The
PUFA/SFA ratio was not affected by
genotype and the result was within the
recommended values for human nutrition
of 0.4-1.0 (Jimenez-Colmenero et al
2012). The PUFA/SFA ratio from this
study in particular and poultry meat in
general, was much better compared to the
values for beef which ranged from 0.06 to
0.08 (Turner et al 2015). In general, thigh
meat from all of the investigated
genotypes of the current study had a higher
content of fat than breast meat, which was
in line with the findings of Kralik et al
(2018).

Meat-Eating Quality

Chicken breast and thigh meat scored
better for tenderness and overall
acceptance compared to GF meat in the
present study. Tenderness depends on the
amounts of intramuscular fat, connective
tissue, the length of the sarcomere and the
proteolytic potential of the muscle and by
external factors such as the processing
condition and cooking methods (Owens et
al 2004). Tenderness may be influenced by
the species, breed, age, sex and diet of
fowls (Wattanachant 2008). Lean meats
with low intramuscular fat content are
generally somewhat dry and less tasty (De
Smet, 2012), as in the case of breast meat
than the thigh meat observed in this study,
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since the intramuscular fat content of
breast meat was less than that of the thigh
meat. Panellists praised the juiciness of the
thigh meat cut from GF and PK as
compared to HR and TL genotypes. This
result was in agreement with Damaziak et
al (2019) who noted that the GF thigh
muscle was more liked for its juiciness,
which could be related to the high content
of unsaturated fatty acids. Based on
tenderness, flavor, and overall acceptance,
meat from local chickens possess preferred
qualities compared to meat from GF and
PK. This was in line with the report that
native chicken has a unique taste, firm
texture, and rich flavor, which is cherished
by most consumers in comparison with
broiler meat (Jayasena et al 2013).

5. CONCLUSION

The meat of domestic guinea fowl has
higher protein content compared to
chicken genotypes. Moreover, the fat
content of thigh meat is lower for GF than
for chicken genotypes. The breast and
thigh meat of HR followed by TL local
chicken genotypes appeared to have better
essential amino acid profiles as compared
to GF and PK. The predominant fatty acids
of breast and thigh meat for all genotypes
were palmitic, stearic, oleic, linoleic, and
arachidonic acids, with a higher content of
unsaturated versus saturated fatty acids.
The higher level of n-3 PUFA for breast
and thigh meat and total PUFA for thigh
meat of GF as compared to chicken
genotypes may be another advantage of
guinea fowl meat in terms of nutritional
value and can be an indication for meat
from GF to be healthy for consumption
and is also associated with a higher
juiciness from meat of these genotypes.
However, in terms of tenderness, flavor,
and overall acceptance, meat from local
chicken genotypes was better compared to
GF and PK. In conclusion, meat from
domestic guinea fowl with a higher protein
and PUFA content and better essential
amino acid profiles from local chicken
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genotypes can be considered dietetic and
healthy poultry meat for consumption.
Rearing domestic guinea fowl can also be
an alternate poultry species for quality
meat with higher protein and PUFA
contents.
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