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INTRODUCTION

In the commercial production of poultry meat more and 
more attention has been paid to profitability increase. How-
ever, the economic result of that production is dependent not 
only on the performance traits of birds but also on numerous 
factors which determine broiler meat quality [Wężyk, 1999]. 
Nowadays in the time of developing further processing of 
poultry meat and growing consumer requirements it seems 
inevitable to carry out studies to know to which extent the 
diversified environmental conditions can influence the muscle 
quality in broiler chickens [Barbut 1997; Woelfel et al., 2002; 
Richardson, 2004]. The studies by Ristic [1991], Świerczewska 
et al. [2000] and others have shown that besides genetic fac-
tors, the chemical composition of muscles is affected by the, 
broadly understood, environment i.e. feeding programme 
and nutritive value of the diet, hygienic conditions and oth-
ers. The production of good quality and wholesome poultry 
meat products requires improvements and innovations in the 
management of birds [Herbut & Wężyk, 2000]. Among them, 
new light programmes have been applied which, in the com-
parison with the traditional light system 23 h light and 1 h 
darkness, are more effective and recommended in the instruc-
tions by Ross, Cobb and Hubbard Companies.

Due to a considerable diversity of the breeding mate-
rial followed by the introduction of new commercial hybrids 
of broiler chicken the effect of bird genotype on the qual-
ity of carcase and meat was reported by Moran [1997] and 
Szałkowska & Meller [1997].

Little knowledge has been available on the effect of the 
light programme on the carcase meat yield as well as on the 

physicochemical and sensory characteristics of breast and leg 
muscles in broiler chickens. That issue has been important 
in the case of Ross 308 and Hybro G broiler chickens which 
predominate in the commercial production of broiler meat in 
Poland.

The purpose of this study was to evaluate the effect of 
the kind of light programme on slaughter and meat yield, as 
well as on physicochemical and sensory traits of breast and 
leg muscles in Ross 308 and Hybro G commercial hybrids of 
broiler chickens.

MATERIAL AND METHODS

From the 1st to 3rd day of life of the experimental birds a 
24 h 10 lx light intensity programme was used. From the 4th 
day of age in two groups of birds an intermittent 5 lx light was 
applied i.e. 4 h of light and 2 h of darkness (4L:2D), while 
third group of broilers was grown under 23 h light programme 
(23L:1D). The other management factors during bird growth 
were the same in all experimental groups.

Broilers were fed ad libitum on the same compound feed. 
After 42 days of growing period ten males and ten females 
from each group of broilers of the weight range from 1900 to 
2300 g were taken for post mortem examination. Meat yield 
was examined acc. to Ziołecki & Doruchowski [1989]. The pH 
value of muscles was determined with the use of mobile Inlab 
427 pH meter with calomel electrode, while the water hold-
ing capacity by the modified Grau & Hamm method. Mus-
cle samples from the right breast of carcase (m. superficialis 
and m. profundus) and from the right leg were taken for the 
chemical analysis. The chemical composition of muscles was 
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determined by standard methods [PN-75/A-04018; PN-ISO 
1444:2000; PN-ISO 1442-2000; PN-ISO 936:2000]. Sensory 
evaluation of the raw and cooked muscles from the left half of 
carcases was conducted acc. Ziołecki [1988]. The experimen-
tal results were subjected to one factorial analysis of variance 
and correlations were calculated between the kind of light pro-
gramme and selected physicochemical traits of muscles

RESULTS AND DISCUSSION

The slaughter and meat yield was higher in broilers grown 
under intermittent light programme (Figure 1), i.e. higher by 
1.20 to 2.55% and by 1.84 to 3.67%, respectively. The noted 
differences were found statistically significant at p≤0.05 both 
in Ross 308 and Hybro G broilers. Also Renden et al. [1993] 
reported the effect of various high programmes on the perfor-
mance traits and slaughter yield in broilers.

The yield of breast and leg muscles in the carcase of birds 
grown under intermittent light programme (Figure 2) was 

found higher by 0.71 to 1.04% in Ross 308 broilers whereas 
by 1.71 to 1.86 in Hybro G broilers. The observed differences 
were statistically significant at p≤0.05 in the groups of birds of 
the same origin. Similar relationship was observed in the yield 
of leg muscles in two groups of the examined birds.

Significantly less (at p≤0.05) peritoneal fat tissue by 1.21 
to 1.41% in Ross 308 broilers and by 1.40 do 1.53% in Hybro 
G broilers was noted in groups grown under intermittent light 
programme.

Herbut & Wężyk [2000] examined the effect of light pro-
gramme in the cycle of 3hD:1hL and reported a lower fatness 
of carcases by 30%. In our study by the application of both 
intermittent light programmes, the fatness of carcases was re-
duced by nearly 50%.

The acidification of breast and leg muscles immediately 
after slaughter (pH15) was found relatively high and diversi-
fied (Table 1 and 2). In birds kept under intermittent light 
programme a significantly (p≤0.05) higher acidification was 
observed in the breast and leg muscles. Thus it demonstrat-

FIGURE 1. Slaughter yield in % and percentage total muscle yield in the carcase with neck in Ross 308 and Hybro G broilers grown under various light 
programmes.

FIGURE 2. Percentage yield of breast muscles, leg muscles and peritoneal fat tissue in the carcase with neck in Ross 308 and Hybro G broilers grown 
under various light programmes.
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ed that the course of glycolysis in the muscles occurred in 
those birds at a faster rate. The higher pH15 level in broilers 
grown under continuous light programme (23L:1D) dem-
onstrated a higher glycogen content in the muscles. That 
can be explained by a lower influence of stress in those birds 
during growing time due to an extended time after switching 
on light. Sante [1997] reported that glycolysis rate affects 
the quality of poultry meat. A rapid initiation and comple-
tion of rigor mortis in the breast muscles results in the oc-
currence of the typical status of PSE meat, which is watery, 
pale and soft and demonstrates low water holding capac-
ity.

Over 24 h from slaughter, the concentration of hydrogen 
ions in the muscles of birds grown under intermittent light 
decreased at a higher rate than in the other examined groups 
of broilers. In the breast muscles of birds kept under continu-
ous light programme the pH value was lower by 0.08 units on 
average during 24 h, whereas in those grown under intermit-
tent light those values decreased by 0.12 to 0.18 units. The ob-
served rate of pH changes confirms the previously expressed 
supposition about the lower glycogen content in the muscles 
of broilers subjected to the intermittent light programme dur-
ing growing period. The noted differences were statistically 
significant at p≤0.05 but only in the case of the intermittent 
light programme 4L: 2D.

The results of the determination of water holding capacity 
in the breast and leg muscles revealed that those values were 
also dependent upon the applied light programme as in the 
case of muscle pH level.

Higher water holding capacity values were noted in the 
muscles of birds kept under continuous light programme, i.e. 
they amounted to 34.67 mg% in Ross 308 and to 32.42 mg% 
in Hybro G broilers. Połtowicz [2000] in her study reported 
differences in the water holding capacity of breast muscles 
and in the glycolysis rate after slaughter which were similar 
to those in our experiments. On the other hand, the WHC 
values in our study were by ca. 2 mg% lower, regardless of the 
genotype of birds grown under intermittent light programme. 
Similar differences in the values of water holding capacity 
as affected by the used light programme were also observed 
in broiler leg muscles. Those differences were found to be 
statistically significant at p≤0.05 both in the breast and leg 
muscles. The muscles of birds grown under intermittent light 
programme demonstrated better water holding capacity, 
i.e, water birding ability. According to Kortz [2001], that is 
one of the most important traits of meat proteins in the raw 
material used in the manufacture of further processed meat 
products.

Among the analysed chemical constituents of broiler 
muscles (Table 1 and 2) only in the fat content significant dif-
ferences at p≤0.05 were noted. In the muscles of birds grown 
under continuous light programme a higher by 0.50% fat con-
tent in Ross 308 and Hybro G breast muscles and by 0.93% 
in Ross 308 and by 0.79% in Hybro G leg muscles was deter-
mined.

The results of the sensory analysis of raw muscles (Figure 
3 and 4) ranged from 4.02 to 4.50 in breast muscles and from 
3.89 to 4.34 in the leg muscles. In both examined commer-

TABLE 1. Physicochemical traits of breast muscles in broilers.

Trait
4 L: 2 D 23 L: 1 D 3 L: 1 D

Ross 308 Hybro G Ross 308 Hybro G Ross 308 Hybro G

pH15 6.04c 6.07 c 6.26 a 6.21ab 6.12 bc 6.16ab

pH24 5.86 c 5.94 bc 6.17 a 6.13 a 6.00ab 6.04ab

WHC (mg%) 32.18 b 29.36 c 34.67 a 32.45 b 32.67 b 30.19 c

Protein (%) 22.16 22.66 22.41 22.45 22.52 22.34

Fat (%) 1.82 b 1.87 b 2.35 a 2.39 a 1.87 b 1.90 ab

Water (%) 71.38 71.33 72.77 72.94 71.31 71.41

Ash (%) 2.77 2.88 2.71 2.80 2.67 2.60

 ab – different superscripts in the row denote statistically significant difference at p≤0.05

TABLE 2. Physicochemical traits of leg muscles in broilers.

Trait
4 L: 2 D 23 L: 1 D 3 L: 1 D

Ross 308 Hybro G Ross 308 Hybro G Ross 308 Hybro G

pH15 6.29 b 6.30 b 6.49 a 6.47 a 6.35 b 6.30 b

pH24 6.13 c 6.19 bc 6.27 ab 6.31 a 6.17 bc 6.22 ab

WHC (mg%) 34.23 b 34.61 b 36.48 a 36.74 a 33.95 b 34.00 b

Protein (%) 18.91 19.05 18.52 18.83 18.87 18.98

Fat (%) 6.99 b 7.20 b 8.01 a 8.02 a 7.17 b 7.27 b

Water (%) 72.40 72.13 71.65 71.46 72.37 72.01

Ash (%) 1.71 1.62 1.69 1.70 1.60 1.75

ab – different superscripts in the row denote statistically significant difference at p≤0.05
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FIGURE 3. Results of the sensory evaluation of raw breast muscles tissue in broilers.

FIGURE 4. Results of the sensory evaluation of raw leg muscles in broilers.

FIGURE 5. Results of the evaluation of cooked breast muscles in broilers.

FIGURE 6. Results of the sensory evaluation of cooked leg muscles in broilers.
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cial strains of broilers the sensory scores specified above were 
similar whereas slightly higher ones were given for muscles 
of broilers kept under intermittent light programme. Muscle 
tissue colour was the only sensory trait which obtained scores 
on the same or higher level in birds grown under continuous 
light programme.

The results of sensory evaluation of the cooked muscle 
samples were found different (Figure 5 and 6). The scores for 
taste, odour, tenderness and juiciness in the groups of broilers 
kept under continuous light programme 23L: 1D were slightly 
higher than in the two other groups. The differences were 
around 0.27 point for taste; 0.07 for odour; 0.31 for tender-
ness and 0.27 for juiciness.

The observed differences in the scores for the organoleptic 
traits in the raw and cooked muscles were statistically non 
significant at p≤0.05 and at a similar level in the breast and 
leg muscles regardless of the examined commercial broiler 
strain.

Correlations calculated between the used light pro-
grammes and the carcase traits: slaughter weight, the yield 
of breast and leg muscles, and peritoneal fat tissue; pH15 and 
pH24 value; water holding capacity and intramuscular fat con-
tent ranged from 0.389 to 0.428 and were found statistically 
significant.

CONCLUSIONS 

The results of study indicated that the intermittent light 
programme 4L:2D or 3L:1D used in growing broiler chick-
ens significantly affected the following traits in the examined 
strains of broilers: increased slaughter yield by ca. 2.0%; high-
er yield of breast muscles by about 1.29%; of leg muscles by 
about 1.44% and lower amount of peritoneal fat tissue in the 
carcase by about 1.39%.

The applied light system also improved the physicochemi-
cal characteristics of meat, i.e. pH15, pH24 and water holding 
capacity and decreased the intramuscular fat content. The 
kind of light programme affected the quality traits of carcase 
and meat both in Ross 308 and Hybro G strains of broiler 
chicken.

The observed differences in the quality and physicochemi-
cal traits of meat were dependent upon the studied light pro-
grammes and thus important for the further processing of 
poultry meat as well as from the point of view of consumer 
requirements.
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WPŁYW PROGRAMU ŚWIETLNEGO ORAZ POCHODZENIA KURCZĄT BROJLERÓW  
NA JAKOŚĆ TUSZKI I MIĘSA

Ewa Gornowicz, Lidia Lewko
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Celem pracy było określenie wpływu rodzaju programu świetlnego na wydajność rzeźną, dysekcyjną oraz na fizykochemiczne, organoleptycz-
ne cechy jakości mięśni piersiowych i nóg, porównawczo dla dwóch mieszańców towarowych kur mięsnych Ross 308 i Hybro G.

Wyniki przeprowadzonego doświadczenia, pozwalają stwierdzić, że stosowanie przerywanego programu świetlnego (4S:2C) lub (3S:1C) w 
odchowie kurcząt brojlerów w sposób istotny p≤0,05 wpłynęło na następujące cechy jakości tuszek: zwiększenie wydajności rzeźnej (o ok. 2,0%), 
wzrost zawartości mięśni piersiowych (o ok. 1,29%) i nóg (o ok. 1,44%) w tuszce, zmniejszenie ilości tłuszczu sadełkowego (o ok.1,39%).

Ten system oświetlenia także poprawił kształtowanie się cech fizycznych mięsa (pH15, pH24, wodochłonność) oraz wpłynął na obniżenie za-
wartości tłuszczu śródmięśniowego. Spośród analizowanych cech chemicznych mięśni istotnie p<0,05 różna była tylko zawartość tłuszczu.

Stwierdzone różnice w wartościach wyróżników ocen organoleptycznych mięśni w stanie surowym oraz po obróbce termicznej nie były istotne 
p≤0,05. Kształtowały się podobnie zarówno dla mięśni piersiowych, jak i mięśni nóg.

Rodzaj stosowanego programu świetlnego wpływał na kształtowanie się cech jakości tuszek i mięsa, w takim samym stopniu dla kurcząt 
brojlerów Ross 308, jak i Hybro G.


