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ABSTRACT

The effects of age and sex of guinea fowl on their dressing percentage, carcass
composition, pH value, water holding capacity, colour and sensory properties of meat
was determined. At 16 weeks of age, males and females had significantly higher
body weights and carcass weights compared to birds at 13 weeks of age. The
carcasses of older birds contained more breast muscles, leg muscles and skin with
subcutaneous fat, and less wings, with a significant difference for males. At both
evaluation times, males compared to females had lower body weight, carcass weight,
dressing percentage, content of breast muscles and abdominal fat, and a higher
proportion of leg muscles. Older birds had significantly lower redness (a*) values for
breast muscles in males and for leg muscles in females.
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STRESZCZENIE

Okreslono wptyw wieku i ptci perlic na ich wydajnosc¢ rzezng i skfad tuszki oraz
wartos¢ pH, wodochtonnos$¢, barwe i wlasciwosci sensoryczne miesa. Samce i
samice w wieku 16 tygodni miaty istotnie wiekszg mase ciata i mase tuszki niz ptaki
w wieku 13 tygodni. Tuszki starszych ptakéw zawieraty wiecej miesni piersiowych i
ndg oraz skory z ttuszczem podskérnym, a mniej skrzydet, u samcow istotnie.
Samce, w pordwnaniu z samicami miaty mniejszg mase ciata, mase tuszki,
wydajnosc¢ rzezng, zawartos¢ miesni piersiowych i ttuszczu sadetkowego, a wiekszy
udziat miesni n6g. U starszych ptakow stwierdzono statystycznie istotnie mniejsze
wartosci a* miesni piersiowych u samcéw, a w przypadku miesni ndg u samic.

SLOWA KLUCZOWE: perlica, wartos¢ rzezna, barwa migsa, wtasciwosci
sensoryczne
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DETAILED ABSTRACT

Ocenie podano 60 perlic perftowoszarych. Ptaki utrzymywano na gtebokiej $ciétce w
budynku zamknietym o regulowanych parametrach srodowiska, bez dostepu do
wybiegu. W pierwszych czterech tygodniach stosowano promienniki podczerwieni.
Odpowiednig wymiane i ruch powietrza umozliwita wentylacja mechaniczna. W
pomieszczeniu z perlicami stosowano swiatto zarowe. Ptaki utrzymywano w dwoéch
kojcach, kazdy o powierzchni 12 m?, po 30 sztuk w jednym kojcu. Perlice karmiono
ad libitum przemystowymi mieszankami dla indykéw. Do 3. tygodnia zycia wtgcznie
ptakom podawano mieszanke paszowg zawierajgcg 24,5% biatka ogdlnego i 12,15
MJ (2900 kcal) energii metabolicznej, od 4. do 8. tygodnia mieszanke zawierajgcg
22,6% biatka i 12,35 (2950 kcal) EM, a od 9. tygodnia do konca badan mieszanke z
udziatem 20,7% biatka i 12,55 MJ (3000 kcal) EM. W 13. i 16. tygodniu wychowu
wybrano po 10 perlic do uboju. Po uboju oznaczono pH,, migsni, wykonano rozbior
tuszki, pobrano préby miesni piersiowych i nég do oznaczen wiasciwosci
fizykochemicznych i sensorycznych. Ptaki 16-tygodniowe miaty istotnie wiekszg
mase ciata i mase tuszki. Obliczona wydajnosc¢ rzezna byta wieksza u ptakow
miodszych (w wieku 13 tygodni) oraz u samic w poréwnaniu z samcami. Wraz z
wiekiem stwierdzono zwiekszenie zawartosci (%) miesni piersiowych, miesni ndg i
skory z ttuszczem podskérnym, a zmniejszenie udziatu skrzydet w tuszce. Samce, w
poréwnaniu z samicami charakteryzowata mniejsza masa ciata, masa tuszki,
wydajnos¢ rzezna, zawartos¢ miesni piersiowych i ttuszczu sadetkowego, a wieksza
migsni nog. Pte¢ i wiek perlic nie miaty istotnego wptywu na pH,, migsni piersiowych i
nog. W obu terminach oceny stwierdzono wigksze wartosci pH, migsni nog niz
miesni piersiowych podobnie jak wodochtonnosci. Mniejszg wodochtonnos¢ miesni
piersiowych stwierdzono u ptakéw starszych oraz u samic niz u samcow. W trakcie
oceny parametrow barwy (L*, a*, b*), wykonanej na swiezej powierzchni miesni
piersiowych i ndg stwierdzono, ze miesnie piersiowe 16-tygodniowych perlic miaty
wieksze wartosci jasnosci barwy (L*) u samcéw, a w 13 tygodniu u samic. Ponadto
starsze ptaki miaty istotnie mniejsze wartosci a*- wysycenia barwy czerwonej miesni
piersiowych u samcow i miesni nég u samic. Wartosci parametru b* - wysycenia
barwy zottej byty w 16 tygodniu wieksze u samcow niz u samic. Analiza wtasciwosci
sensorycznych gotowanych miesni piersiowych perlic wykazata brak istotnego
wptywu wieku i ptci na ich natezenie i pozgdalnos¢ zapachu i smakowitosci oraz
kruchos¢ i soczystosc.

INTRODUCTION

The domesticated guinea fowl is descended from wild guinea fowl (Numidia
meleagris) that still inhabits the steppe regions of South Africa and Madagascar.
Compared to other poultry species, domestication took place relatively recently
(about 3000 years ago) in Mediterranean countries, where ancient Greeks and
Romans appreciated the taste of guinea fowl meat [31].

Because of their high adaptability to different environmental conditions, guinea fowl
are now farmed all over the world. France is the largest producer and consumer of
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guinea fowl meat in Europe, with Italy ranking second. In 2004, guinea fowl meat
production in France reached 42,000, with annual per capita consumption of 0.6 kg
[3]. In France, young slaughter guinea fowl are produced in four different ways:
standard (~2/3 of production), label rouge (~30%), certified and organic. Standard
guinea fowl are usually slaughtered at 77 days, label rouge at 94 days, and certified
at 82 days [16].

In accordance with European marketing standards for poultry meat, guinea fowl can
be slaughtered at 82 days of age in the litter system and at a minimum age of 94
days in the free-range system [28].

Research to date has shown that body weight, dressing percentage, carcass
composition and meat quality are mainly influenced by genotype [5, 12, 22] and age
[6, 24, 27, 28, 34]. In addition, the above traits are affected by diet composition [2, 11,
15, 25, 26], housing system [4, 23, 24], husbandry system [8, 29], environmental
conditions [13, 22] and sex [7, 22, 25, 26].

The aim of the study was to determine the effect of age and sex of guinea fowl on
their dressing percentage, carcass composition, pH, value, water holding capacity,
colour and sensory properties of meat.

MATERIAL AND METHODS

Sixty day-old pearl grey guinea fowl were investigated. Throughout the 16-week
experiment, birds were kept on deep litter in confinement housing without outdoor
access. Guinea fowl were fed a commercial mixture containing 24.5% crude protein
and 12.15 MJ (2900 kcal) ME during the first 3 weeks of age, a mixture containing
22.6% protein and 12.35 MJ (2950 kcal) ME from 4 to 8 weeks of age, and a mixture
containing 20.7% protein and 12.55 (3000 kcal) ME from 9 weeks to the end of the
study.

At 13 and 16 weeks of age, birds were weighed on an electronic balance and each
time 5 males and 5 females (identified from secondary sex characters) with close to
average body weight were selected for dissection. After slaughter, plucking and
evisceration, sex identification was confirmed through inspection of reproductive
organs. Thereafter, carcasses were dissected according to a method described by
Ziotecki and Doruchowski [35]. Each carcass was dissected into neck, neck skin,
wings with skin, skin with subcutaneous fat from the remaining part of the carcass,
breast muscles, thigh and lower thigh (leg) muscles, and abdominal fat. The
remainder of the carcass contained the skeleton with some skeletal muscles. In
addition, pH., value of breast muscles (surface muscle) and leg muscles (thigh) was
measured 15 min postmortem. Measurements were made with a spearhead pH
electrode connected to a CP-401 pH meter (Elmetron). Dissection was followed by
the sampling of breast and leg muscles to determine water holding capacity, and the
measurement of colour parameters and sensory properties. Water holding capacity of
breast and leg muscles was determined in accordance with a modified version of the
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method described by Grau and Hamm [18]. To this end, meat samples weighing
between 280 and 320 mg (0.280-0.320 g) were placed on a filter paper (5 x 5 cm)
between two glass plates (30 x 30), which were weighed down with a 2 kg weight for
5 min. After 5 min, the meat sample was weighed again to calculate water holding
capacity from the ratio between sample weight after and before squeezing (mg),
multiplied by 100%. Meat colour was determined on the fresh surface of breast and
leg muscles according to the L* (colour lightness), a* (redness) and b* (yellowness)
system, using a Minolta CR 310 chroma meter.

Only breast muscles were subjected to sensory analysis of meat. Meat samples
obtained from 13- and 16-week-old guinea fowl were cooked in 0.6% table salt
solution, at a water to meat ratio of 2:1 until the internal temperature reached 80°C.
After cooking, the meat was cooled to 60°C [20] and subjected to sensory analysis by
a standing committee of 5 evaluators according to a 5-point hedonic scale provided
by Barytko-Pikielna [9]. Intensity and desirability of aroma and taste, and juiciness
and tenderness of meat were determined during the evaluation.

The numerical data were analysed statistically by calculating arithmetic means and
coefficients of variation for each analysed trait. Significant differences between the
means (within sex and between males and females of the same age) were analysed
using Student’s t-test [30].

RESULTS

The mean body weight of male and female guinea fowl selected for dissection was
significantly higher at 16 weeks of age compared to birds that were 3 weeks younger.
Body weight increased by 118 g in males and by 120 g in females (Table 1). On
both evaluation dates, females were heavier than males. Older birds had significantly
heavier carcasses. The carcasses of females were heavier than those of males.
Dressing percentage was high and exceeded 70%. Higher dressing percentage was
found in 13-week-old guinea fowl compared to older birds and in females than in
males.

The carcasses of 16-week-old males contained 0.3% less, and those of females
0.2% more neck compared to 13-week-old birds. In addition, proportion of neck at 13
weeks of age was significantly higher in males than in females. In guinea fowl of both
sexes, proportion of wings in eviscerated carcass with neck decreased between 13
and 16 weeks of age. Significant differences in this parameters were found in males.

Carcasses from older birds contained more breast and leg muscles, but also more
skin with subcutaneous fat and the remainder of the carcass. Compared to males,
females had more breast muscles, abdominal fat and the remainder of the carcass
(Table 1).
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Table 1. Body weight and carcass composition in guinea fowl
Tabela 1. Masa ciafta i sktad tuszki perlic

Age in weeks — sex — characteristics
Wiek w tygodniach — pte¢ — charakterystyki

13 16
, male female male female
Trait samiec samica samiec samica
Cecha X v X % X v X v
Body weight (g) 1232a 2.4 1257a 1.7 1350b 3.0 1377b 1.6
E;e)"cass weight  gs6a 3.8 890a 2.2 947b 2.0 973b 1.8
pressingpercent- 702 45 709 14 701 13 707 25
age (%)
Neck (%) 5.1 4.7 4.6 2.5 4.8 7.8 4.8 7.3
Wings (%) 13.1a 3.0 12.7 5.2 120b 14 12.0 4.9
(Ef,/rSaSt muscles 539 56 231 70 232 6.0 239 82
Leg muscles (%) 21.9 6.8 20.6 4.0 22.0 3.0 20.7 7.0
Abdominal fat (%) 0.4 35.0 1.8a 21.8 0.6 50. 0.9b 26.5
Skin with fat (%) 8.7 9.2 8.7 8.9 9.2 8.7 9.3 10.7
Remainders (%) 27.8 7.9 28.5 7.5 28.2 4.2 28.4 5.8
a, b — Trait mean values in rows within sex followed by different letters differ
significantly (P£0.05)
a, b — Wartosci srednie cech w rzedach w obrebie ptci oznaczone réznymi literami
réznig sie istotnie (P£0,05)
*- Significant difference between males and females of the same age
*- Istotne réznice miedzy samcami i samicami w tym samym wieku
Table 2. pH15 value and water holding capacity of breast and leg muscles
guinea fowl
Age in weeks — sex — trait values
Wiek w tygodniach — pte¢ - wartoéci cech
13 16
) male female male female
Trait samiec samica samiec samica
Cecha X v X % X v X %
pH15 BM 6.1 5.1 5.9 6.6 6.1 3.0 6.1 4.7
LM 6.5 2.6 6.3 4.9 6.4 4.1 6.5 3.2
WHC (%) BM 64.2 7.6 62.5 5.0 63.7 6.5 61.3 4.2
LM 69.6 6.2 68.5 4.7 64.4 2.9 67.2 5.7
BM - breast muscles, LM - leg muscles
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The age and sex of guinea fowl had no significant effect on pH,, of breast and leg
muscles. In older birds, the pH, of breast muscles was higher in females and the
same in males, and that of leg muscles was higher in females and lower in males. On
both evaluation dates, the pH,, of leg muscles was higher than the pH,, of breast
muscles, which had an effect on greater water holding capacity of leg meat. In
addition, water holding capacity of breast muscles decreased with advancing age.
WHC of breast muscles was lower in females than in males (Table 2).

The breast muscles of 16-week-old guinea fowl had higher values of colour lightness
(L*) in males and lower values in females compared to birds aged 13 weeks. The leg
muscles of older birds had lower L* values. In addition, lower L* values were found
for leg muscles than for breast muscles. With advancing age, redness (a*) was found
to decrease in breast muscles of males and females and in leg muscles of females.
Redness of male breast muscles and female leg muscles was significantly lower. In
older birds, b* values for breast and leg muscles were higher in males than in
females (Table 3).

Table 3. Colour of breast and leg muscles in guinea fowl
Tabela 3. Barwa miesni piersiowych i nég perlic

Age in weeks - sex - trait values
Wiek w tygodniach - ple¢ - wartodci cech

. 13 16

Trait

Cecha male female male female

samiec samica samiec samica

X \Y; X \Y; X Y, X \Y;

L*—lightness BM 479 8.3 50.7 15.7 489 5.1 46.0 3.1

LM 428 39 439 3.8 426 6.7 427 29

a*- redness BM 18.5a 8.7 174 3.6 16.5b 4.8 17.0 4.0

LM 178 42 186a 25 178 4.8 17.1b 34
b*- yellowness BM 50 626 65 531 58 421 47 270
LM 2.0 55.0 2.2 183 2.8 350 1.9 26.6

BM — breast muscles, LM — leg muscles
BM- miesnie piersiowe, LM — miesnie ndg

a, b — Trait mean values in rows within sex followed by different letters differ
significantly (P£0.05)

a, b — Warto$ci $rednie cech w rzedach w obrebie ptci oznaczone réznymi literami
réznig sie istotnie (P£0,05)
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The breast muscles of 16-week-old males were given lower scores for aroma
intensity and desirability, tenderness and juiciness, and higher scores for taste
intensity and desirability compared to younger birds. The breast muscles of older
females had lower scores for aroma intensity, aroma desirability and taste desirability
(Table 4).

Table 4. Sensory properties of breast muscles in guinea fowl
Tabela 4. Wiasciwosci sensoryczne miesni piersiowych perlic

Age in weeks — sex- trait values
Wiek w tygodniach - pte¢- wartosci cech

) 13 16
Trait ‘ ;
Cecha ma!e emgle ma!e emgle
samiec samica samiec samica
X Y, X \Y; X \Y; X \Y;

Aroma intensity 40 147 40 98 3.6 142 3.6 12.2

Aroma desirability 40 105 40 119 37 127 35 134

Juiciness 37 189 36 169 35 131 36 88

Tenderness 37 230 37 178 35 166 3.7 14.6

Taste intensity 35 165 37 186 3.7 12.7 3.7 8.9

Taste desirability 36 216 37 186 37 119 36 111

D ISCUSSION

As in studies by Fejemilehin [14] and Porwal et al. [27], we found that the body
weight of guinea fowl increased with age. Guinea fowl! kept in different husbandry or
bedding systems [23, 29] were characterized by lower body weight from 12 to 16
weeks of age compared to birds studied in our experiment. Meanwhile, Mazanowski
et al. [25] found that the body weights of 12-week-old males (1199-1289 g) and
females (1207-1307 g) were similar to those of guinea fowl aged 13 weeks. In
addition, the analysed females had higher body weights than males as in studies by
Baéza et al. [7] and Leterrier et al. [22].

Like in a study by Baéza et al. [7], we found dressing percentage to decrease slightly
with age. Pudyszak et al. [28] also calculated lower dressing percentage in 18-week-
old guinea fowl compared to birds that were 2 weeks younger (74.22 vs. 74.49%).
Meanwhile, Ayorinde [6] found dressing percentage in guinea fowl to increase from
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67.97 to 74.01% between 16 and 24 weeks of age. In our study, females had higher
dressing percentage than males. An earlier study demonstrated that in poultry, higher
dressing percentage in females is associated, among others, with lower percentage
of slaughter waste and giblets in the body [17].

In the present experiment, the proportion of neck decreased with age in males and
increased in females, whereas the proportion of wings decreased (significantly in
males). In an earlier study [19], the proportion of neck and wings in guinea fowl
carcasses decreased significantly over subsequent weeks of life. The proportion of
neck in the birds studied was higher than in 12-week-old guinea fowl! (4.05-4.58% of
the carcass) evaluated by Mazanowski et al. [25], and wing content was lower than
that reported by Saina [29] for guinea fowl aged 12 and 16 weeks (14.5 and 14.6%,
respectively). The proportion of breast muscles in carcasses was higher in older
guinea fowl aged 16 weeks, which is consistent with the results obtained for game
pheasants [1]. Meanwhile, Pudyszak et al. [28] found breast muscle content of
guinea fowl carcasses to decrease from 17.81% at 14 weeks of age to 16.48% in
18-week-old birds. Saina [29] obtained lower content of breast muscles in 12-week-
old guinea fowl reared under intensive conditions (21.43%) and in 16-week-old
guinea fowl (19.6%) raised under semi-intensive conditions, compared to our
findings.

As for breast muscles, the proportion of leg muscles in the carcasses of analysed
guinea fowl increased slightly with age (by 0.1%), which is contrary to the results of
another experiment [28], which found carcass leg muscle content to decrease from
17.92% at 14 weeks of age to 14.93% at 18 weeks of age.

In the analysed birds, the content of skin with subcutaneous fat was lower than in
12-week-old guinea fowl (9.91-10.33%) investigated by Mazanowski et al. [25]. The
proportion of abdominal fat was similar or lower compared to that reported by
Fratczak et al. [15] for guinea fowl (0.4-0.9%) aged 12 weeks, and markedly lower
than in meat guinea fowl (1.93-3.30%) studied by Leterrier et al. [22]. As in our
experiment, other studies [7, 8, 22] found abdominal fat content to be higher in
females than in males.

The quality of guinea fowl meat was evaluated based on physicochemical (PH,;,
water holding capacity, colour) and sensory parameters (aroma, tenderness,
juiciness, palatability). The pH,; values obtained for breast muscles (5.9-6.1) showed
no quality aberrations such as PSE (pale, soft, exudative) and DFD (dark, firm, dry)
meat. An earlier study [8] found higher pH values of breast muscles in standard
(6.45) and label (6.20) guinea fowl raised without and with outdoor access (6.16 and
6.20, respectively) than in the present study. Similar or higher pH values of breast
muscles were obtained by Pudyszak et al. [28] two hours postmortem (6.1-6.4).
Higher WHC values for leg than breast muscles, obtained in this study, are
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associated with greater protein hydration, which increased the water holding capacity
of leg muscles.

The mean values obtained for colour lightness (L*) are lower than those reported by
Chiericato et al. [11] for 78-day-old ISA guinea fowl males (maize — 44.4, sorghum
—44.7). Similar L* values (43.12-46.66) were obtained for game pheasants by
Kuzniacka et al. [20] and markedly lower (33.69-35.42) in quail [32]. Meanwhile,
Bianchi and Fletcher [10] found lower L* values (darker colour) in chickens with
thicker breast muscles and higher rate of growth. In addition, the analysed guinea
fowl had higher redness (a*) and yellowness (b*) values of breast muscles compared
to 78-day-old ISA guinea fowl males (a* - 10.1 and 10.7; b* - 3.99 and 4.39)
evaluated by Chiericato et al. [11].

The scores for sensory properties of guinea fowl meat (3.5-4.0) are similar to those
(66.9-80.2) reported by Tlhonga [33], assuming that 1 point on a 5-point scale used in
our study corresponds to 20 units on a 100-point scale used by Tlhonga.

CONCLUSION

In conclusion, older guinea fowl had significantly higher mean body weight and
carcass weight. With advancing age, the content of breast muscles, leg muscles and
skin with subcutaneous fat increased and the proportion of wings decreased
(significantly in males). Compared to females, males were characterized by lower
body weight, carcass weight, and content of breast muscles and abdominal fat, and
higher proportion of leg muscles. Redness decreased significantly for breast muscles
in older males and for leg muscles in females.
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