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ABSTRACT

The present work evaluated the meat quality of broilers fed diets supplemented with a commercial
prohiotic (Growup, containing Lactobacillus sporonginas and Saccharomyces cerevisae). One
hundred and fiftv Abor Acre broiler chicks were distributed to five treatments and three replicates in
each weatment (ten birds in each replicate), and reared on litter. Each trearment was randonily
assigned to one of the experimental diets, which consisted of a Contral, 0; T1, 0.02; T2, 0.04; T3, 0.06
and T4, 0.08 g of probiotic/100g feed in a completely randomized design. Feed intake, weight gain,
feed conversion ratio. cooking loss and water holding capacity were determined. Data were analysed
using the analysis of variance (ANOVA) procedure of SAS, 1999.

There were no significant differences in weight gain due to effect of diets. Feed conversion ratio was
higher (P <(.05) in birds on T4. Cooking loss of meat in the probiotics supplemented diets was
reduced. The waler holding capacity increased with increase in the probiotics supplementation from
42 in the control to 63 % in T4 for the breast muscle and from 43 in the control to 63.3% in T4 for the
thigh.

From the results of the study. it was concluded that the inclusion of the probiotic at 0.08 g/100g feed

Sor broiler chicks had beneficial effect on the growth performance and meat quality.
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INTRODUCTION

There is currently a global trend to reduce the
use of antibiotics in animal feed due to the
contamination of meat products with antibiotic
residues (Menten, 2001), as well as the concern
that some therapeutic treatments for human
diseases might be jeopardized due to the
appearance of resistant bacteria (Dale, 1992).
Recently, alternatives for substituting these
traditional growth promoters have been evaluated
and probiotics have been the most studied.

Probiotic represents a single ormixed culture
of live microorganisms which when applied to
animals, affects the host beneficially by
improving the praoperties of indigenous
microflora (Hong er al., 2003). Probiotics come
under the category of Generally Recognized as
Safe (GRAS) ingredients as classified by the
Food and Drug Administration (FDA), United
States of America. They have no side and residual

effects. Probiotics regulate the microbial
environment in the gut, reduce digestive upsets
and prevent pathogenic gut bacteria, thereby
improving live weight gain, feed conversion
ratio, egg production in layers and they reduce
mortality. Probiotics commercially available
contains strains of genera lactobacillus,
Bifidobacterium, Streptococcus, Bacillus,
Bacteroides, Pediococcus, Leuconostoc,
Propionibacterium, Saccharomyces cerevisiae
and Aspergillusoryzae (Chaucheyras et al.,
1995). [In-vitro and in-vive studies have
demonstrated that lactic acid producing bacteria
are able to inhibit the growth of poultry pathogen
like Salmonella and E. coli by lowering the pH of
the gut (Kung, 2001; Lee ¢r al., 2003; Frizzo et
al.,2010).

The development of favourable microflora
in the gut of pouliry can be enhanced by using
probiotic especially during period of stress
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(Krehbiel et al., 2003). Consumption of
contaminated feed, bad weather, poor
management, transportation. poor housing
conditions, changes in feed. presence of
aflatoxins in feed, prolonged antibiotic therapy
and disease stress are some of the factors that
cause poor animal performance. Benefits of
probiotics include enhanced survival of chicks,
reduction or prevention of gastrointestinal
disorders, increased growth rate, improved feed
efficiency, enhanced immune response and
reduced ammonia gas emission in broiler house
etc. The use of probiotics for meat and carcass
quality improvement has been questioned and
many unclear results have been shown. Some
authors reported advantages of probiotic
administration (Maruta, 1993; Corréa er al.,
2000; Vargas ez al., 2002) in poultry, while others
did not observe improvement when probiotics
were used (Owings ef a/., 1990; Quadros ef al.,
2001) in broilers. Therefore, the objective of the
present study was to investigate the effects of
different levels of probiotics on meat quality of
broilers.

MATERIAL AND METHODS

A total of 150 seven-day-old chicks (Abor
Acre strain) with mean body weight ranging from
0.13kg to 0.14kg were distributed into five
treatments with three replicates in each treatment
and ten birds in each replicate in a completely
randomized design. Different level of probiotics
feed supplement were included in the diet as
follows: Control, 0; T1, 0.02; T2, 0.04; T3, 0.06
and T4, 0.08 g of probiotic/100g feed. (Please
describe the probiotic used with regards to name
and the live microbial contents). The
management of the birds was as outlined by
Oluyemiand Robert, (1979).

The gross composition of starter and finisher
diets are shown in Table 1. Feed intake, weight
and were taken weekly and values used to
calculate feed conversion ratio. At the end of 8
weeks, four birds from each replicate were
sacrificed for cooking loss and water holding
capacity (WHC) evaluation. The cooking loss
and WHC were determined using the following
formulae, respectively:

Cooking loss=

weight before cooking — weight after cooking x
100/weight before cooking

WHC = 100 [ (Ar-Am) x 9.47)1 X 100/Wm x
Mo

Where:

Ar=Area of water released from the meat (cm’):

Am= Areaof meatsample (cm®;

Wm = Weight of mieat (mg);

Mo = Moisture content of the meat;

9.47 = constant factor

Data were analysed using analysis of variance
(ANOVA) procedure of SAS, 1999.

Table | showed the gross nutrient composition
(starter and finisher) of broiler birds fad diets
supplemented with probiotics. The feeds were
formulated to meet the nutritional composition
of broilers as recommended by NRC, 1994,

RESULTS

The results of growth performance are
shown in Table 2. No significant difference was
observed in the weight gain with the values
ranging from 1.88kg to 2.15kg. However, birds
fed diet T4 had the least feed conversion ratio of
2.28 compared with 2.33, 2.37, and 2.74 for the
control, T1, and T3, respectively.

The results of meat quality characteristics
are shown in Tables 3 and 4. There was
significant response in cooking loss and WHC of
breast muscle, drumstick and thigh muscle of the
birds to dietary probiotic supplementation. Birds
fed the diet T4 had the least (P < 0.05) value for
cooking loss for breast muscle, drumstick and
thigh muscle compared with the rest diets.
However, the WHC increased with the inclusion
ofthe probiotics. Birds on the control diet had the
highest WHC for all the different carcass parts
compared with those on the probiotic
supplemented diets except for the thigh muscle.

DISCUSSION

The present study showed that
supplementation of diet with the probiotic used
at level of 0.8g/100g improved the performance
of the broiler chickens in terms of weight gain
and feed conversion ratio. Study conducted by
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Nocek et al. (2002) and Frizzo er al. (2010)
demonstrated that the use of probiotics in the feed
or body of animal expleit the potential of
utilisation of feed and improves the efficiency of
feed utilisation by inhibiting the growth of
pathogens like Salmonella and E. co/i through the
lowering of the pH of the gut. Hossain et al.
(2006) and Khaksefidi and Ghoorchi (2006) also
confirmed the beneficial nature of probiotics by
increase in the live weight gain of birds fed
probiotics supplemented diets. The observation in
the resent study was also in line with Manna et a/
(2003) and Sharma er a/ (2003) who reported that
broiler diets supplemented with probiotics
showed improved feed intake than those on the
control diet. Gupata ef a/. (2003), Karaoglu and
Durdag (2003), Dea er al. (2006) and Onderei er
al. (2008) reported that birds fed with probiotics
had significantly improved feed to gain ratio. In
contrast however, Ergun er a/. (2000) reported
that supplementation of probiotics had no effect
on the performance of broiler chicks.

Cooking loss and WHC showed significant (P <
0.05) differences in the breast, drumstick and
thigh muscle among the birds fed the
experimental diets. The cooking loss decreased
and WHC increased in the different carcass parts
in birds on the probiotic supplemented diets. This
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is so because of the reduced pH associated with
probiatic. Increase in the probiotics to 0.08g/100g
feed (diet T4) could have resulted in a further
reduction in the pH. Forrest ef al.(1975) stated
that muscle transforms into meat due to'some
biochemical processes, among them is the
alteration in pH which is close 1o 7.4 in vivo.
Sanudo (1992) confirmed that meat quality is
influenced by alteration that occurs in the pH
during rigor mortis. The reversed relationship
between the cooking loss and the WHC is
expected because increase in the cooking loss will
result in the reduction in nutritional value of the
nieat as some nutrients may be lost in the exudates
resulting in meat being less tend and with
resultant bad flavour. In contrast to the results
obtained in this study. Pelicano er al. (2003)
reported that the WHC and cooking loss were not
different among probiotics fed birds and birds on
control diets. Kabir (2005) and Kabir et al, (2003)
also reported improvement in meat quality at both
al prefreezing and post freezing storage as a result
of supplementation broiler diets with probiotics.

Conclusion

It could be concluded that supplementation
of broiler diets with 0.08¢ probiotic/100g feed
improved the performance of broilers and meat
quality from the birds.

Table 1: GROSS COMPOSITION OF EXPERIMENTALDIETS

Diet Control Tl T2 T3 T4 SEM
Amount of 0 0.02 0.04 0.06 0.08

probiotic, g/100g

Parameter, %

Breast , 33.03* 27.16°  25.00°  2822° 1623° 256
Drumstick 48.08° 40:63% .5 37235 ¢ 3163 22504 10234
Thigh 4643°  3727°  3584% 3004  19.09° 2.3

“Means within the same row without common superscripts differ significantly

(p<0.05)
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Table 2: Performance of broiler chickens fed probiotic supplemented diets

Parameters Control Ti T2 T3 T4 SEM
Amount of probiotic, g/100g 0 0.02 0.04 0.06 0.08
Initial weight (kg/bird) 0.14 0.14 0.14  0.13 0.14
Final weight (kg/bird) 2.02° 229 2.05° 2.18° 204 018
Weight gain (kg/bird) 1.88° 2,15 1.91° 205" 1.90° 0.8
Feed Intake (kg/bird) 512 513 431° 474 430° 041
Feed Conversion Ratio 2.74% 237° 228 233 228" 0.19
b
Means within the same row without commaon superscripts differ significantly (p<0.03)
Table 3: Cooking loss of carcass part in broilers fed probiotic supplemented diets
Diet Control T1 T2 T3 T4 SEM
Amount of 0 0.02 0.04 0.06 0.08
probiotic, g/100g
Parameter, %
Breast , 33.03°  27.16> 25.00° . 2822> 1623 236
Drumstick 48.08°  40.63° 37.23° 3193  2250° 234
Thigh 46.43°  3727°  35.84% 30.04°  19.09° 213

“Means within the same row without common superseripts differ significantly (p<0.03)
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Table4: Water holding capacity of carcass partin broilers fed probiotic supplemented diets

Diet Control Ti T2 T3 T4 SEM
Amount of 0 0.02 0.04 0.06 0.08

probiofic,

g/100g

Parameters (%)

Breast 42.00°© 49.00 € sa67  s767°  g300° 4n7
Drumstick 43330 47,00 ® 5200 5167 63337 4ug
Thigh 46.67 43.67 4467 47,67 4467 243

“Means within the same row without common superscripts differ significantly (p<0.05)
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