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on Carcass Yield and Meat Quality of Broiler Chickens
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University of llorin, llorin, Nigeria

AsstracT. Ninety broiler chickens with an average weight of 1.4kg
were allocated at random to one of ten treatments to assess the effects
of withholding feed alone or feed together with water on carcass
shrinkage and meat quality. The ten treatments were: slaughter from
the feed lot (control duplicated), and sampling times of 12, 24, 36 and
48h. Live and carcass weights were taken to monitor shrinkage along
with relevant meat quality parameters.

Live and carcass weights, weights of head, liver, kidneys and heart
decreased progressively as the length of fasting period increased. The
progressive decreases in weights were found to be more pronounced in
animals from which feed together with waters were withdrawn. After
24 hours of fasting, decrease in weights were found to be significant
(P <0.05).

Ultimate pH and index of water holding capacity of the meats also
decreased with the increase in length of fasting period with a
concomitant decrease in cooking losses. The fat content of the carcass
component decreased with increase in length of fasting. The
implications of the effect of these observations on commercial broiler
chickens meat production in the tropics are discussed.

*All future correspondence.
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The poultry processor is not only interested in the general quality of his product but
also in saleable weight, which can be affected by many factors such as moisture
content. The consumer is mainly concerned with the palatability and yield of the
cooked bird, both of which may be dependent upon various factors such as water
content of the tissues (Froning et al. 1960).

It is common practice among producers and meat processors to fast animals
prior to sale or slaughter to reduce production costs (producers) and to reduce the
fecal contamination of the meat (processors). These periods of fasting, in most cases,
arbitrarily range between 12 - 48h.

Varying periods of fasting have been found to decrease live and eviscerated
weights (May and Brunson 1955, Smidt et al. 1964, Wabeck 1972), yield of saleable
products (Veerkamp 1978, Lyon er al. 1991), shear value of meat (Lyon ez al. 1991),
lower fecal contents along digestive track thereby lessening the possibility of fecal
contamination (Wabeck 1972, May er al. 1988, Papa 1990), increase shear strengths
and decrease moisture contents of the various gastrointestinal tract segments
examined (Bilgiri 1988) and improve effectiveness of the rigor mortis acceleration
techniques (such as electrical stimulation and high temperature conditioning) (Sams
and Mills 1993) of broiler chickens. While fasting has been indicated to influence
meat quality parameters such as meat colour, the effects have been assumed to be
quite small and generally believed to have little commercial importance.

The purpose of the present study is therefore to determine the effects of
withholding of feed alone or feed and water over a 48 hours period prior to slaughter
on carcass yield and meat quality of broiler chickens.

Materials and Methods

Carcass Evaluation

Ninety male broiler chickens (eight weeks old) were used in this study. They
were raised under uniform conditions of feeding and management to and average
market weight of 1.4 kg to minimize initial differences in carcass composition. One
week before slaughter commenced, all birds were weighed and allocated to ten
treatments T, — withdrawal from the feedlot followed by slaughter (duplicated), T, —
Ts consisted of 12, 24, 36 and 48 hours periods without feed alone but with water
while Ty — Ty consisted of treatments for the same period but without feed and water
prior to slaughter.

The birds were slaughtered by severing the carotid artery and the jugular veins.
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Prior to slaughtering, live weight of each bird was taken. Each bird was scalded after
dipping in hot water (about 60°C) for a minute and all feathers removed manually.
After weighing, the defeathered bird was dissected and all internal organs and
abdominal fat were carefully removed after which the carcass was weighed to obtain
eviscerated weight and dressing percentage computed as a ratio of live weight
(Joseph et al. 1992). The weight of head, gizzard, liver, kidney and heart were taken.
Each eviscerated carcass was split into two equal longitudinal halves. One half of the
carcass was weighed and carefully dissected into skin, fat, bone and lean meat. The
lean meat, fat and bones were then weighed separately and percentage lean meat, fat
and bone calculated as a ratio of carcass weight. Visual assessment of colour and
wetness of the lean meat were made as described by MacDougall and Disney (1967).

Analytical procedures

The pH readings were taken post-mortem after 45 minutes (pH,), 2 hours (pH,)
and after overnight storage (pH ultimate) by sticking the electrodes of a standardised
Kent EIL 7020 pH meter into the thigh muscles. Dry matter, fat, crude protein and
ash contents were determined as described by A.O.A.C. (1980). Water holding
capacity of the muscles were assessed using the filter press method as described by
MacDougall and Disney (1967). Cooking losses were determined by comparing
weight of meat before and after 30 minutes cooking (Wood et al. 1981).

Nine birds were sampled per treatment for each of the ten experimental
treatments with the control experiment duplicated. Statistical analysis of variance
was based on 2 x 5 factorial design of two types of fasting (withdrawal of feed alone
or feed and water ) and five length of fasting periods (0, 12, 24, 36 or 48 hours).
Least significant difference between sample means were determined by Duncan’s
multiple range test (Duncan 1955).

Results

Live and carcass weights, weights of head, liver, kidney and heart of the broilers
decreased progressively as the length of fasting period increased (Table 1). The
dressing out percentage also decreased. After 24 hours of fasting the decreases in
weights determined became significant (P < 0.05). Percentage dry matter, ash and
crude protein of the meat of the experimental birds, increased as the length of fasting
period increased (Table 1). As the fasting periods increased, significant increases (P
< 0.05) in ultimate pH and water holding capacity were observed. However, a
reverse order was observed with crude fat and cooking losses as fasting periods
increased (Table 1). Variation in tested parameters was found to be significant (P <
0.05) after 24 hours of fasting.




Table 1. The Effects of Withdrawal of Feed Alone or Feed and Water and Duration of Fasting on Carcass Characteristics of Broiler Chickens

Withdrawal of :
Feed alone Feed and water
Parameters
Duration of Withdrawal (hrs)
0(Control) 12 24 36 48 0(Control) 12 24 36 48
Live weight (g) 144180 1430120 |1410.4% |13982¢ | 137099 |14453% | 1432.0% [1423.0° | 1381.19 | 1354.3¢
Carcass weight (g) 1004.9* 9739 | 9309% | 892.1¢ 854.19  11000.2% 956.6° 898.9¢ 894,44 819.4¢
Dressing out percentage 67.7 68.1 66.0° | 63.8° 61.3° 69.2% 66.8° 64.1° 61.5%¢ 60.5¢
Head weight (g) 41.8° 41 54 40.0°0 39.3% 39.0° 42.0a 41.82 39.2b 38.8b 38.40
Live weight (g) 28.84 28.2% 26.0P 25.7° 25.0P 287 28.14 25.9b 25.10 24.6b
Kidneys weight (g) 7.9 7.94 7.4° 7.2b¢ 7.0bc 8.12 8.0 7.6% 7.1b¢ 6.9¢
Heart weight (g) 9.44 9.24b 9.04b 8.9° 8.8b 9.3ub 9.14b 8.8b 8.8P 8.7°
Gizzard weight (g) 75.1¢ 74.8¢ 73.9 73.7% 7372 75.34 74.5¢ 73.6° 7344 7344
Lean meat (%)** 64.5" 64.0° 63.8% | 62.4% 61.0° 6424 63.9 63.0% 62.12b 60.8°
Bone (%)** 30.9 31.7%b 32,34 34.1%b 35.8P 30.9 31.9% 33,3 34 640 36.3°
Fat (%)"* 4.0 3.94b 3.6° 3.0d 29d 4.1 3.8b 3.4¢ 2.8de 2.6¢
Meat colour scores* 5.0° 5.9° 6.4° 6.5° 6.5 5.0 6.0 6.4° 6.5 6.5
Meat wetness scores* 3.5 4.0 4.5¢ 4.9¢ 5.49 3.5 4.1b¢ 4.7¢ 5.24 5.54
Dry matter (%) 27.44 286 | 3074 313 33.2b 275 29.24b 32.4% 33.6P 35.6b
Crude protein (% dry wt.) 63.74 64.9°0 67.14b 67.8% 68.3%0 63.8% 66.62 68.6% 69.3° 69.4°
Crude fat (% dry wt.) 30.9 29.8%b 27.54 26.8%0 26.0° 30.82 28.12b 26.0 25.1b 2470
Ash (% dry wt.) 37 37 3.8 3.94b 4.1b 37 3.7 3.9 4.4 4.4¢
Ultimate pH 561 5720 59401 605b 6.14%¢ 5.60° 593 6.22% 6.33b¢ 6.53¢
Index of water holding capacity | 51.0% 52.14b 522 52.31b 53.10 50.8% 53.0b 54.2bc 54.8° 55.7°
Cooking losses (%) 38,28 36.12b 34.1b 33.6 3240 38.0% 35.74 33.20¢ 31.8¢ 30.0°
* Rated on a scale of 7 = deep colour, or dry; 1 = pale, or wet.

** All percentages were computed as a ratio of carcass weight.

Different subscripts on means within a row indicates significant difference (P < 0.05).
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Length of time of fasting was found to influence meat colour and wetness, with
birds without feed or feed and water for 24 hours preslaughter having darker and
drier meat (Table |). Carcass component proportions changed as the length of time
without feed or feed and water preslaughter increased. Percentage fat and lean meat
decreased significantly (P < 0.05) as length of fasting increased. Regardless of which
was withdrawn, feed or feed and water, percentage bone progressively increased (P
< 0.05) as the fasting period increased.

Discussion

The observed decrease in the live and carcass weights and weights of the organs
could be attributed to the removal of feed and faeces from the intestine of the birds
and carcass shrinkage due to dehydration. The decrease could also be attributed to
the fact that in the absence of feed or feed and water the bird’s body may be forced
to switch to wasting metabolism, drawing on its stored reserved of carbohydrates
and fat and within a day or so, on its protein tissues as well, in order to meet the
maintainance metabolic energy requirement (Whitney and Hamilton 1981).

The percentage dry matter, crude protein and ash content of the meat which
appeared to be on the increase as the period of fasting increased could be attributed
to carcass shrinkage and dehydration with a concomitant decrease in moisture and
fat content, which led to the change in body component ratio. The increase in
ultimate pH as the period of fasting increased could be due to a decrease in glycogen
content of the muscle leading to a lower lactic acid production post slaughter, and
hence a higher ultimate pH of muscles.

The increase in ultimate pH of the meat may be linked with the decrease in
percentage cooking losses of the meat because it is not easy to express juice from
meat with high pH (Lawrie 1985).

The result of the sensory scores for muscle colour and wetness may be
associated with shrinkage of the muscle and the lower preslaughter glycogen
reserves as the fasting period increased which may have led to a higher ultimate pH
and consequently darker meat (Lawrie 1985). The decrease in the fat content
component of the carcass is in line with the earlier explanation that in order for the
body cells to continue to function during fasting it will draw on its stored reserves of
fat when the stored glycogen is depleted or almost depleted (Lawrie 1985, Whitney
and Hamilton 1981).
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Conclusion

In conclusion, it appears that the usual practice in the poultry industry to
withdraw feed and water from market age broilers several hours (arbitrarily taken)
prior to processing is not a good practice. This is because from our study with broiler
chickens the effect of fasting the animals on all the parameters studied became
pronounced (P < 0.05) after 24 hours of fasting period. We therefore suggest that
broiler chickens for commercial meat supply should be slaughtered after a short
period of fasting between 0 and 12 hr. for good quality meat production. It is
recommended that the effect of fasting periods between 0 and 12 hr. be investigated
in future studies.
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