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ABSTRACT

A total number of 360, unsexed one-day old Hubbard broiler chicks were
randomly distributed into 12 groups with 3 replicates of 10 chicks each and used in a
factorial experiment [3 diets x 4 feed additives (probiotics)]. Two control diets (one
starter and another grower) were formulated from plant-origin ingredients to meet the
major nutrient requirements of broiler chicks. Other two starter and two grower diets
were formulated to have 2% less CP but adequate ME (low-CP diets) or less ME by
200 kcal/kg but adequate CP (low-ME diets).

Both starter and grower diets were supplemented with or without 0.1% Bio-Min
(as a microbial growth promoter) or 0.03% Ronozyme (as enzymatic growth promoter)
or 0.1% Super-Bio—Action (as a microbial and enzymatic growth promoter). Birds
received the experimental diets up to 6 weeks of age. The criteria of response were
the performance of chicks for weight gain and feed conversion, some carcass and
digestive tract measurements, and economic efficiency.

The results revealed the following

- Broiler chicks fed on the low-ME diets achieved heaviest body weight at 6 weeks of
age and body weight gain during the period from 3 to 6 and 0 — 6 weeks of age.

- Addition of probiotics into broiler chick diets improved (P<0.05) the chicks, body
weight gain, during starting period (0-3 weeks of age) and during the whole
experimental period (0 to 6 weeks of age).

- Broiler chicks fed on the low ME diet consumed the greatest (P<0.05) amount of
feed during the growing period (3 to 6 weeks of age) and entire experimental period
(0 to 6 weeks of age).

- Birds fed on the low-ME or low-CP diets exhibited a significantly (P<0.05) inferior
feed conversion during the starting period compared to their control counterparts,
but this significant difference was disappeared during the growing and entire
experimental period.

- Probiotics supplementation improved (P<0.05) the feed conversion during starting,
growing and entire experimental periods.

- Neither diet nor probiotics had significant effect on viability of chicks during the entire
experimental period.

- Broiler chicks fed on the low-ME diets achieved a lower (P<0.05) cost of feed/kg gain
compared to those fed on the low-CP diets. However, selling price/bird and
economic efficiency were the highest (P< 0.05) by feeding the low-ME diets.
Economic efficiency was also improved by feed supplements used.

- Dietary treatments had insignificant effect on dressing % , while broiler chicks fed on
the low-CP diets had the highest (P<0.05) abdominal fat % at marketing age.

- Probiotics supplementation improved (P<0.01) carcass weight, while dressing,
abdominal fat and giblets percentages were not significantly influenced.

- Broiler chicks fed on the low-ME diets recorded the lowest (P<0.05) relative length of
small intestine, cecum, large intestine and relative weight.

- Probiotics had negligible effect on some digestive tract measurements.
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INTRODUCTION

Feeding cost represents the major component of the cost of poultry
production. Many attempts have been made to decrease the cost of feeding of
different species of poultry. These attempts focused on replacing the more
expensive and less available feedstuffs by cheaper and more abundant ones,
and the use of more balanced diets supplemented with synthetic amino acids
or growth promoters, and thus increasing the efficiency of feed utilization.
Recently, many countries have began to prevent the application of chemical
antibiotics; as growth promoters, because of their side effect on both birds and
humans. Therefore, most of poultry producers tended to use probiotics as
safe alternative growth promoters.

Nowadays, there is a tendency to compose poultry diets of plant
materials, mainly cereals and vegetable protein . Most of the feed ingredients
contain less-or non-digested part (cellulose, xylose, arabinose,...) and some
anti-nutritive factors, which inhibit feed utilization and birds performance. Part
of this adverse effect can be overcome by dietary enzyme supplementation
which has been shown to lower the viscosity of intestinal contents and thus
improving digestibility of starch, protein and fat by broiler chicks fed wheat-
containing diets (Annison and Choct, 1991; Bedford, 1995). Moreover, the
beneficial effect of dietary supplementation with probiotics which contain
Lactobacillus acidophilus, on the performance of broiler chicks may be
mediated by a direct antagonistic effect against pathogenic micro-organisms,
resulting in a decrease in their population (Hentges, 1983) or by stimulation of
immunity (Umesb, 1999).

The present work was carried out to study the extent to which the
growth performance, carcass traits and/or some digestive tract measurements
in broiler chicks can be affected by dietary supplementation of plant-protein
diets with some probiotics.

MATERIALS AND METHODS

This study was carried out at the Poultry Farm, Department of Animal
Production, Faculty of Agriculture, South Valley University. A total number of
360, one-day old Hubbard broiler chicks were used in this study. Chicks were
purchased from Qena Poultry Station and brooded in two-tier wire-floored
battery, located in windowless house under same managerial conditions.
Chicks were randomly distributed into 12 groups (3 diets X 4 feed additives)
with 3 replicates of 10 chicks each. Average initial body weights of chicks in all
treatments were almost similar. Two control diets (one starter and another
grower) were formulated from plant-origin ingredients to meet the major
nutrient requirements of broiler chicks, as recommended by the National
Research Council (NRC, 1994). Other two starter and two grower diets were
formulated to have 2% less protein, but adequate level of metabolizable
energy (ME) and termed as low-crude protein diets (low CP) or less ME by
about 200 Kcal/lkg diet, but adequate level of CP and assigned as low-ME
diets. All diets were formulated to have similar levels of lysine and sulphur
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amino acids (Table 1). All chicks had a full access to feed and water during
the experimental period.

Table (1) Composition of the experimental diets:

o STARTER DIETS GROWER DIETS
INGREDIENTS % Contro| Low Low Control Low Low
Protein Energy Protein | Energy
'Yellow corn 53.20| 60.00 57.15 57.15 63.94 61.60
Soybean meal,44%CP 31.10| 25.23 31.10 26.00 20.13 26.00
Corn gluten meal 8.00 8.00 7.50 8.00 8.00 7.30
\Vegetable oil 3.83 2.59 4.74 3.50 1.02
Dicalcium phosphate 1.70 1.70 1.65 1.75 1.76 1.70
Limestone 1.50 1.60 1.50 1.50 1.60 1.52
Common salt 0.10 0.10 0.10 0.10 0.10 0.10
\Vit&min.mix 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.14 0.29 0.13 0.27 0.42 0.27
Methionine 0.18 0.24 0.18 0.24 0.30 0.24
Total 100,00 100,00 100,00 100,00 | 100,00 | 100,00
Calculated analysis
Crude protein 23.01| 21.00 23.08 21.09 19.09 21.05
Metabolizable energy; 3110 3105 2902 3209 3203 3004
ME(kcal ME/ kg diet)
Calcium; % 1.00 1.03 1.00 1.00 1.00 1.00
Avail. P; % 0.45 0.45 0.45 0.45 0.45 0.45
Lysine; % 1.20 1.20 1.20 1.20 1.20 1.20
Methionine+cys; % 0.93 0.93 0.93 0.93 0.93 0.93

Each diet was supplemented with Vit. & Min. Mix : Each 2.5 kg contains, Vit. A 10 MIU; Vit.
D; 2 MIU; Vit. E 10000 mg ; Vit. K3 1000 mg ; Vit. B1 1000 mg ; Vit. B2 5000 mg ; Vit. B6
1500 mg ; Biotin 50 mg ; BHT 10000 mg ; Pantothenic acid 10000 mg ; Folic acid 1000
mg ; Nicotinic acid 30000 mg ; Mn60g; Zn50g; Fe30g;Cu4g;13g;Se0.1g; and
Co 0.1 gm.

Both starter and grower diets were supplemented with or without Bio-
Min (1 kg/ton feed); as a microbial growth promoter, which contain Entercocci
faecium, fructo-oligosaccharide, piece of cell wall of bacteria and a mixture of
algaeor Ronozyme (300g/ton feed), as an enzymatic growth promoter
containing glucanase and pectinase or Super Bio—Action (1 kg/ton feed), as a
microbial and enzymatic growth promoter. The applied level of such probiotics
and enzyme products was recommended by the manufacturer. The
composition of Super Bio- Action is presented in Table 2.

Birds in each replicate were weighed at 21 and 42 days of age and the
feed consumed was also recorded on a replicate group basis. Feed
conversion (grams feed /gram of gain) was calculated for the different
experimental periods. Mortality was monitored and recorded daily throughout
the entire experimental period. Cost of one kilogram feed for different diets,
cost of feed/kg gain and the cost of feed/bird were calculated on the basis of
the prevailing price of feed ingredients in the local market. The absolute net
return was calculated as selling price/bird minus cost of feed/bird. The relative
economic returns for the experimental birds were calculated relative to their
control counterparts.

At 6 weeks of age (end of the experiment), three birds from each
treatment with an average body weight of their respective treatment were
slaughtered. Eviscerated carcasses were individually weighed and dressing
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percentage was calculated (weight of carcass + giblets + abdominal fat/pre-
slaughter weight x 100).

Table (2) Composition of Super Bio — Action / kg of the product.

Iltems

Saccharomyces cerevisiae 1.25 Trillion CFU
Bacillus subtillus 500 million CFU
Protease 125 Unit
Amylase 125 Unit
Cellulase 10 Unit
Lipase 5 Unit
Pure calcium 180 Mg
Active dry yeast 125 Mg
Malted Barley 50 Mg
Aspergillus oryzae 25 Mg
Cane molass 50 Mg
Fermented corn 200 Mg
Fermented corn extract 25 Mg
Oyster shells 500 Mg

Percentages of giblets (liver + gizzard + heart) and abdominal fat were also
calculated relative to carcass weight. Some digestive tract measurements of
the empty small and large intestines, duodenum and cecum were estimated
relative to the starved body weight. The density of small and large intestine,
duodenum and cecum were calculated as weight of part or organ (g) divided
by its length in cm. Data were subjected to analysis of variance using General
Linear Model described in SAS User's Guide (SAS, 1994). The differences
among the means of different treatments were compared using Duncan’s
multiple range test (at 5% level) only when F-value was significant (Duncan,
1955).

RESULTS AND DISCUSSION

1- Body weight and body weight gain:-
1-1-Effect of nutrient level:-

Average weekly body weight and body weight gain of broiler chicks as
affected by diet (energy and protein levels) and feed additives at different age
intervals are presented in Table 3. At 6 weeks of age and during the period
from 3 to 6 and 0 to 6 weeks of age, the highest (P<0.05) body weight and
body weight gain were attained by birds fed on the low-ME diets. However,
those fed on the control or the low-CP diets achieved similar body weight and
body weight gain during the same previously mentioned periods. The
superiority in body weight and body weight gain achieved by birds fed on the
low-ME diet represented about 29.4% and 50.8% and 30.5% over those of
their control counterparts respectively, at marketing age (at 6 weeks of age).
This superiority in body weight and body weight gain achieved by birds fed the
low-ME diets was mainly related to their higher feed intake (Table, 4). In
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agreement with the present results, by Babu et al. (1986) who indicated that
the reduction of protein by 2% units in the finisher diet did not adversely affect
body weight. On the other hand, the present results disagree with those
reported by Attia (1999), who indicated that body weight of broiler chicks
responded positively with the increase of ME in the diets.

1-2-Effect of feed additives:

The addition of probiotics into broiler chick diets improved (P<0.05)
body weight at 3 and 6 weeks of age. Also, probiotics supplementation
improved (P<0.05) body weight gain of broiler chicks during the starting period
(0-3 weeks of age) and the whole experimental period (0-6 weeks of age), but
their insignificant improving effects on body weight gain during the growing
period (3 - 6 weeks of age) were insignificant compared to those of the control
birds (without probiotics). The relative improvements in 6-week-old body
weight and body weight gain as a result of the addition of probiotics into
broiler chicks diets were 14.92%, 12.04%, and 11.73%, and, 15.47%, 12.57%
and 12.17% for Ronozyme, Biomin and Super Bio-Action for these two
measurements, respectively. The beneficial effects of probiotics on body
weight were associated with improvements in feed conversion ratios (Table,
4). Noy and Sklan (1994) indicated that the beneficial effects of dietary
enzyme supplementation are likely related to an increase in the rate of diet
digestibility and production of simple sugars (from fiber degradation). Also,
Sklan (2001) suggested that the young bird might be limited in the types and
amounts of enzymes necessary to utlize the high-carbohydrate and
vegetable-protein diets at an early age, thus improving the nutrient
digestibility. The dietary supplements used in the present study; as previously
mentioned, either have enzymatic activity (such as Ronozyme) or have the
ability to synthesize certain enzymes which can enhance the digestibility of
nutrients.

Moreover, Watkins and Kratzer (1984) and Haddadin et al. (1997) found
that Lactobacillus implantation in broiler chicks improved their weight gain and
feed efficiency. Similarly Haddadin et al. (1997) indicated that the most likely
explanation for the enhanced weight gain is that selected strain of L.
acidophilus colonizes the intestine of the chicks to varying degrees and once
established, improves the bioavailability of essential nutrients such as the
minerals, calcium and zinc. Also, the same organism causes a massive
decline in the population of undesirable Gram-negative species like E. coli.
Yeo and Kim (1997) showed that dietary probiotic suppressed the growth of
harmful bacteria and increased the useful intestinal bacteria, which metabolize
lactic acid and synthesize some vitamins. This effect along with a slight
increase in feed intake may be responsible for the increased weight gain of
birds fed such supplements under the condition of the present study.
2-Feed intake and feed conversion
2-1-Effect of nutrient level:-

Average cumulative feed intake and feed conversion ratio of broiler
chicks as affected by diet and probiotics during starting (0-3 weeks of age)
and growing (3-6 weeks of age) periods and the whole experimental period (0-
6 weeks of age) are illustrated in Table, 4. During the starting period, broiler
chicks consumed similar amounts of feed.
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Table (3): Means of body weight gain of broiler chicks as affected by
nutrient level and type of feed supplements during the
experimental period.

TREATMENT Body weight Body weight gain

3 6 0-3 3-6 0-6

Agein wks | Agein wks| Agein wks|Age in wks Age in wks

Nutrient level NS ki NS > *
Control 543.6 1296b 496.41 753.75b 1250b
Low-CP 537.5 1262b 491.58 741.25b 1216b
Low-ME 540.4 1677a 494.75 1136.75a 1632a
SE 8.169 24.82 0.013 65.77 99.25
Feed additives *x * * NS ki
Control 485.1b 1287b 440.77c 822.88 1241b
Ronozyme 579.4a 1479a 533.66a 900.00 1433a
Biomin 548.9a 1442a 503.11b 893.33 1397a
Super Bio-Action 547.6a 1438a 499.44b 892.77 1392a
SE 9.432 28.66 8.201 10.22 28.75
Interaction NS NS NS NS NS
Control-Without 475.0 1150 429.33 675.00 1104
Control-Ronozyme 571.7 1332 526.33 760.00 1287
Control-Biomin 573.3 1343 528.33 770.00 1298
Control-Superbio action 554.3 1358 501.66 810.00 1312
Low-C.P-Without 503.3 1160 458.00 723.33 1115
Low-C.P-Ronzyme 590.0 1357 543.33 766.66 1308
Low-C.P-Biomin 523.3 1252 477.00 728.33 1205
Low-C.P Superbio action 533.3 1280 488.00 746.66 1235
Low-M.E-Without 480.0 1550 435.00 1070.33 1506
Low-M.E-Ronozyme 576.7 1750 531.33 1173.33 1705
Low-M.E-Biomin 550.0 1732 504.00 1181.66 1685
Low-M.E-Superbio action 555.0 1677 50.66 1121.66 1630
SE 16.34 49.64 121.10 101.7 49.80

For each main factor, means within the same column bearing different letter (s) differ
significantly (P<0.05)

However, significantly higher (P<0.01) feed intakes were recorded for broiler
chicks fed on low-ME diets during both the growing and the whole
experimental periods. The relative increases in feed intake of broiler chicks
fed on the low-ME diets were estimated to be 46.70 and 33.46% during the
growing period and the entire experimental period, respectively, compared to
those of the control birds. These results are in full agreement with the results
reported early by Arram (1984) and Sohair (1984) who indicated that, broiler
chicks fed the low energy diets achieved the highest feed intake. Moreover,
Sailer (1985) indicated that feed intake was not significantly affected with
reducing protein level up to 6 weeks of age in broiler chicks. On the other
hand, the present results disagree with those reported by Garcia Neto et al.
(2000) who indicated that feed intake increased as protein content in the diet
was decreased.

Diet had significant effect (P<0.05) on feed conversion ratio only during
the starting period; broiler chicks fed on the low CP or ME diets recorded
inferior (P<0.05) feed conversion ratio compared to those fed on the control
diet at the previously mentioned period. From these results, it could be noticed
that lowering the level of protein content or metabolizable energy in diets (by
about 2% or 200 kcal ME/Kkg) less than the recommendations of NRC (1994)
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had no deleterious effect on feed conversion ratio of broiler chicks reared in
windowless houses. These results coincide with the results reported by Moran
(1979), who found insignificant differences in cumulative feed conversion ratio
from O to 7 weeks of age in broiler chicks fed isocaloric grower rations of 24,
22 and 20% CP for males and 24, 20 and 16% CP for females. Also, Daghir
(1983) showed that, feed efficiency was not reduced by feeding either 15 or
12 % CP in the roaster diets, provided that these diets contain the
recommended levels of methionine and lysine. Bougon and Menec (1986) fed
broiler chicks on four diets containing 20.5, 21.7, 22.4 and 22.9 CP% from 1 to
45 days of age, found similar feed conversion ratios among all groups.
Moreover, Stilborn et al. (1990) found that birds fed on diets containing 18 or
20% CP had similar feed conversion ratios. Daster and Golian (2003)
indicated that broiler chicks fed on corn-soy diet containing 19% CP or higher
and supplemented with appropriate amounts of indispensable amino acids
had similar feed conversion ratio compared to those fed a diet with 23% CP.
2-2-Effect of feed additives:-

Probiotics had significant effect (P<0.05) on feed intake of broiler chicks
only during the first 3 weeks of age. Broiler chicks fed on the diets
supplemented with Ronozyme consumed insignificantly higher (P<0.05 )
amounts of feed compared to those fed on the control diets. The increase in
feed intake during the first 3 weeks of age in response to the addition of
Ronozyme into broiler chick diets may be due to that its composite enzymes
reduced the residence time of digesta in the gastrointestinal tract coincided
with an improved nutrient digestibility (Adams, 1995). Those results agree with
these reported by Friesen et al. (1992), Esteve garcia et al. (1997) and Alam
et al. (2003) who indicated that enzymes and probiotics can increase feed
intake in broiler chicks.

On the other hand, addition of probiotics into broiler chicks diet
improved (P<0.05) feed conversion ratios during the starting, growing and
whole experimental periods. The improvements in feed conversion ratios in
response to the addition of Ronozyme, Biomin or Super Bio Action were
14.62%, 14.57% and 17%, respectively, during the entire experimental period.
The beneficial effect of feed supplements (enzymes or probiotic) on feed
conversion ratio may be due to a lower viscosity of intestinal contents and to
an improvement in nutrients digestibility in the plant-protein diets (Annison and
Choct, 1991; Bedford, 1995). According to Bedford (2001) much of
performance response is thought to be related to the change in the intestinal
microflora, rather than to a direct effect of enzyme on diet digestibility.
Moreover, the beneficial effect of probiotic which contain Lactobacillus
acidophilus on the performance of broiler chicks may be mediated by a direct
antagonistic effect against specific groups of pathogenic micro-organisms,
resulting in a decrease in their number (Hentges ,1983) or by increasing the
immunity (Umesb, 1999). Noy and Sklan (1994) indicated that beneficial
effects of enzyme addition to broiler diets are likely related to an increase in
the rate of diet digestibility and production of simple-sugars (from fiber
degradation). As a result of such improvements in the diet digestibility there is
a significant change in the substrate quality and quantity available to the
intestinal microflora in both the upper and lower gut. Hussein and EI-Ashry

139



Osman, A. M. A. et al.

(1991) indicated that the improvement in feed conversion ratio observed by
Lactobacillus supplementation was mainly due to the improvement in the
gastrointestinal conditions against the pathogenic bacteria which invade the
digestive tract.

Table (4): Means of feed intake and feed conversion ratio of broiler
chicks as affected by nutrient level and type of feed
supplement during the experimental period.

Feed intake (9) Feed conversion

Treatments Age (wks) Age (wks)

0-3 3-6 0-6 0-3 3-6 0-6
Nutrient level NS b ki * NS NS
Control 855.00 1374.42c 2142.7b 1.730b 1.862 1.723
Low C.P. 880.00 1435.41b | 2174.1b 1.786a 1.925 1.803
Low M.E. 887.50 2016.26a | 2859.7a 1.800a 1.850 1.756
SE 0.123 0.0158 40.13 0.015 0.029 0.038
Feed additive: *x NS NS ki ** *x
Control 846.66b 1584.11 2447.2 1.925a 2.096a | 1.990a
Ronozyme 928.33a 1621.27 24413 1.739b 1.821b | 1.699b
Biomin 875.00b 1639.28 2379.7 1.741b 1.815b 1.70b
Super-Bio-Action 846.66b 1590.13 2300.4 1.696b 1.785b 1.65b
SE 12.48 0.0152 46.34 0.0158 0.030 0.042
Interaction NS * NS NS NS NS
Control-without 806.66 1428.33b 2156.7 1.884 2.133 1.952
Control-Ronozyme 911.66 1376.83b 2166.7 1.731 1.819 1.684
Control-Biomin 905.00 1350.86a 2147.7 1.715 1.755 1.654
Control-Superb 796.66 1341.66¢ 2100.0 1.590 1.752 1.601
Low-C.P-Without 893.33 1616.66b 2333.3 1.955 2.183 2.123
Low-C.P-Ronozyme 930.00 1393.33b 2196.7 1.711 1.812 1.676
Low-C.P-Biomin 850.00 1398.33b 2063.3 1.782 1.840 1.712
Low-C.P-Superbio 846.66 1333.33c 2013.0 1.735 1.866 1.703
Low-M.E-Without 840.00 1707.33b 2850.7 1.935 1.983 1.900
Low- M.E -Rononzy 943.33 2093.66b 2960.7 1.775 1.832 1.740
Low- M.E -Biomin 870.00 2168.66b 2928.0 1.725 1.849 1.736
Low- M.E Superbio 896.66 2095.40b 2698.3 1.764 1.738 1.656
SE 98.32 101.7 80.26 0.124 0.142 0.073

For each main factor, means within the same column bearing different letter (s) differ
significantly (P <0.05)

3-Viability:

Neither diet nor probiotics had significant effect on viability of broiler
chicks during the entire experimental period. These results coincide with those
reported by Abd El-Fattah (2002) who illustrated that diet density had
insignificant effect on viability rate of broiler chicks from one-day up to 6
weeks of age. Also, Alam et al. (2003) and Huang et al. (2004) found that
probiotic had insignificant effect on the mortality rate of broiler chicks.
4-Cost of feed/kg gain and economic returns
4-1-Effect of nutrient level:

Cost of feed (LE) per Kg gain and economic returns of broiler chicks as
affected by diets and probiotics at 6 weeks of age are illustrated in Table 5.
Broiler chicks fed on the low-ME diets achieved lower (P<0.05) cost of feed/kg
gain than those fed on the low-CP diets. The highest feed cost/bird was
achieved by birds fed on the low-ME diets, however, they attained the best
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(P<0.05) economic return compared to those fed on the control or low-CP
diets. The economic efficiency for birds fed the low-ME diets at marketing age
were 34.4% and 40.56% greater than those fed on the control or low-CP diets,
respectively. This could be attributed to the higher body weight gain (Table, 3)
for broiler chicks fed the low-energy diets compared to those fed the control or
low-CP diets. Also, broiler chicks fed on the control diets recorded insignificant
better economic efficiency by about 4.4% compared to those fed the low-CP
diets.

Table (5): Cost of feed (LE) /Kg gain and economic return of broiler
chicks as affected by nutrient level and type of feed

supplement
PRICE OF DIETS | COST OF DIETS| PERICE/ ECONOMIC
TREATMENT (LE /Kg) PER BIRD EFFICIENCEY
Starter Grower| Kg gain| Bird Return %
Nutrient level - * x* ke ke -
Control 1.890 1.899 | 3.24ab| 4.12b 9.38b 5.26b 100
Low-C.P 1.850 1.914 3.32a | 4.08b 9.12b 5.03b 95.6
Low-M.E 1.770 1.960 3.05b 5.17a 12.24a 7.07a 134.4
SE | - 0.07 0.08 0.25 0.21
Feed additives: * NS ki ki ---
Control 1.838 1.850 | 3.58a 4.50 9.30b 4.81b 100
Ronozyme 1.853 1.861 | 3.08b 4.52 10.75a 6.23a 129.5
Biomin 1.904 1.907 3.16b 4.52 10.47a 5.94a 123.5
Superbio-action 1.856 1.864 | 2.99b 4.27 10.44a 6.17a 128.3
SE 0.027 0.23 0.56 0.33
Interaction NS NS NS NS | -
Control-Without 1.895 1.899 3.62 4.09 8.28 4.18 100
Control-Ronozy 1.910 1.914 3.17 4.14 9.64 5.50 131.5
Control-Biomin 1.961 1.960 3.19 4.21 9.74 5.53 132.3
Control-Superbi 1.914 1.913 2.97 4.01 9.83 5.81 139.3
Low-C.P-Without 1.850 1.860 3.87 4.33 8.35 4.02 96.2
Low-C.P-Ronzym 1.860 1.870 3.07 4.09 9.82 5.72 136.8
Low-C.P-Biomin 1.910 1.930 3.22 3.96 9.04 5.07 121.8
Low-C.PSuperbi 1.864 1.880 3.11 3.49 9.26 5.31 127.0
Low-M.E-Without 1.770 1.790 3.26 5.08 11.29 6.20 148.3
Low-M.E-Ronozy 1.790 1.800 3.01 5.32 12.78 7.46 178.5
Low-M.E-Biomin 1.840 1.850 3.06 5.40 12.64 7.23 173.0
Low-M.E-Superbio 1.790 1.800 2.88 4.84 12.23 7.37 176.3
SE - 0.021 | 0.027 0.052 0.051 -

For each main factor, means within the same column bearing different letter (s) differ
significantly (P < 0.05)

4-2-Effect of feed additives:-

Probiotics supplementation into broiler chicks diet decreased
(P<0.05) the cost of feed/kg gain and improved (P<0.05) the economic return
by about 29.5%, 23.5% and 28.3% due to supplemental Ronozyme, Biomin
and Super Bio-Action respectively, as compared to the control diets. This
could be attributed to the higher body weight gain (Table, 3) and better feed
conversion ratio attained by broiler chicks fed the supplemented diets
compared to those fed the control diets. These results are coincided with the
results reported by Kamaran et al. (2002), who indicated that enzyme
supplementation into broiler chick diets improved their economic efficiency.
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Moreover, Hussein and El-Ashry (1991) found that dietary supplementation
with Lactobacillus decreased the cost per kg live weight of chicks by 17.3%
CP compared to a control group.

5-Carcass traits:

5-1-Effect of nutrient level:

Means of carcass traits in broiler chicks as affected by diet and
probiotics are illustrated in Table 6. Broiler chicks fed the low-ME diets had
higher (P<0.05) carcass weight compared to those fed the control or low-CP
diets. This could be attributed to the close relationship between fasting body
weight and carcass weight. Krapoth (1987) and Saleh (1992) found a strong
correlation coefficient which fluctuated from r = 0.92 to r = 0.98 between body
weight and carcass weight . Diet had insignificant effect on dressing% where
the values of dressing% ranged between 75.79% to 78.55%. Similar trend
was noticed in giblets %. As it was expected, broiler chicks fed on the low-ME
diets had lower (P < 0.05) abdominal fat % compared to those fed on the low-
CP diets. Similar results were reported by Mahapatara et al. (1984).
Diamabra and McCarteny (1985) who found that male broilers fed 9 and 15 %
CP diets had significantly more fat than those fed 12 and 18% protein-diets.
Choudhary and Aggarwal (1987) reported a positive relationship between
dietary protein level and carcass weight of broiler chicks, but dressing % was
not significantly affected by early protein restriction. Fancher and Jensen
(1989) observed higher abdominal fat deposition when broiler chicks were fed
lower levels of dietary crude protein during the growing period. Similar results
were reported by Bunchasak et al. (1996) during the starting period. Also, Hai
and Blaha (1998) indicated that, the low protein diets had little effect on
dressing %, but increased the abdominal fat content when offered to broiler
chickens during the finishing period (from 21 to 42 days of age). Moreover,
Barbour et al. (1999) found an inverse relationship between dietary ME
content and abdominal fat pad size of broiler chicks raised from 0 to 7 weeks
of age.
5-2-Effect of feed additives:-

Feed additives had highly significant (P< 0.01) effect on fasting body
weight and carcass weight, while dressing, abdominal fat, liver, heart ,gizzard
and giblets percentages at 6 week of age were not significantly affected by the
addition of probiotics. Broiler chicks fed on diets with supplementary
Ronozyme or Super Bio-Action had significantly (p<0.05) higher fasting body
weight and carcass weight compared to the unsupplemented control diets.
However, broiler chicks fed on diets with supplemental Biomin had an
intermediate fasting body weight and carcass weight at 6 weeks of age.
Dressing% was not significantly affected by the addition of probiotics which
was within the normal range. Also, addition of probiotics into broiler chick diets
had no detrimental effects on the accumulation of abdominal fat in the
carcass. Similar trend was also observed in liver, heart, gizzard and giblets
percentages. The effects of interaction (Diets x Probiotics) on carcass traits
were not significant.

Also, the effects of probiotic on carcass traits were not dependant on
the type of diet. The higher chicks carcass weight observed with the
supplemented-diets was attributed to the improvement in fasting body weight.
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It is well known that there was a strong relationship between fasting body
weight and carcass weight (Krapoth, 1987; Saleh, 1992). The present results
are in agreement with the findings reported by Aly (1993), Zanella et al.
(1999), Panda et al. (2000) and Kamran et al. (2002), who indicated that
probiotic had insignificant effects on dressing %. Also, similar insignificant
effects of probiotic on carcass yield were reported by (Esteve-garcia et al.
1997; Biswas et al. 1999; Kumprechtova, 1999) abdominal fat % (Esteve-
Garcia et al. 1997; Zanella et al. 1999; Loddi et al. 2000) or the weights of
internal organs (Aly, 1993; Panda et al., 2000).

6-Some digestive tract measurements :

6-1-Effect of nutrient level:

Means of weight, length and density of the digestive tract in broiler
chicks as affected by diets and probiotics are presented in Table 7. Broiler
chicks fed on the low-CP diets recorded the highest (P<0.05) relative weight
and length of duodenum compared to those fed on the control or the low-ME
diets. However, those fed low-ME diets achieved the lowest (P<0.05) relative
length of small intestine and cecum and lowest relative weight and length of
large intestine compared to those fed on the control or low-CP diets. The low-
ME diets increased (P<0.05) the density of cecum. From these results it could
be noticed that broiler chicks were capable to adapt themselves to the
alterations in diet formulations by increasing or decreasing the relative weight
and length or the density of different parts of the digestive tract. Moreover,
changes in the digestive tract parameters were more pronounced by lowering
the ME level rather than by decreasing the CP content of the diet. These
results agree with the findings of Osman et al. (1996), who reported that the
relative weight of digestive tract and cecum length were increased when Pekin
ducklings were fed on a non-conventional diet, which had higher level of crude
fiber. Also, Swatson et al. (2000) found that increasing the level of protein in
the diet increased significantly the empty weight of ileum and ceca. Moreover,
duodenal weight varied significantly with the change in dietary protein level.
Abd El-Fattah (2002) indicated that the relative length of small intestine of
broiler chicks was increased progressively with decreasing density of diet. He
found also that the effect of lowering ME on the relative length of small
intestine was more remarkable than the effect of lowering the crude protein
content of the diet.
6-2-Effect of feed additives:-

Probiotics had significant effect (P<0.05) only on the relative length of
small intestine and density of large intestine. Broiler chicks fed on the diets
supplemented with Biomin or Super Bio-Action recorded lower (P<0.05)
relative length of small intestine compared to those fed on the
nonsupplemented control diets.

The density of large intestine was increased (P<0.05) by the addition of
Ronozyme or Super Bio-Action into broiler chick diets. While the density of
large intestine was unchanged by the supplementation of diets with Biomin.
The relative weight and length of duodenum and cecum and the relative
weight of small intestine were insignificantly decreased in response to feed
supplements used.
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Table (6): Means of carcass traits in broiler chicks as affected by
nutrient level and feed supplements.

fasting | Carcass |DressingAbdoming Liver | Gizzard | Heart| Giblet

TREATMENTS body weight % fat% % % % %
weight (g (9)

Nutrient level *x *x NS *x NS * NS NS
Control 1309b | 929b 75.79 1.70b 2.24 211a | 0.55| 4.92
Low-C.P 1255b | 889b 77.03 294 a 2.29 2.13a | 0.59| 5.02
Low-M.E 1598 a | 1176.6a| 78.55 1.77b 2.47 1.80b | 0.61| 4.87
SE 31.93 26.57 1.06 0.216 0.13 0.10 ]0.029 0.17
Feed additives: *x *x NS NS NS NS NS NS
control 1282.2b| 810.2b | 76.04 2.20 2.52 2.05 0.60| 5.20
Ronozyme 1471.1a| 1048.8a| 75.79 2.02 2.32 1.82 0.54| 4.69
Biomin 1372ab | 994.8ab| 77.79 2.11 2.21 2.16 0.61| 4.97

Super Bio-Action 1425.1a| 1038.8a| 77.58 2.20 2.28 2.02 0.60| 4.89

SE 36.87 30.68 1.22 0.25 0.15 0.11 0.03| 0.20
Interaction NS NS NS NS NS NS NS NS
Control-Without 1178.6 802.6 73.36 1.69 2.23 2.33 0.53| 5.11
Control-Ronozy 1372.6 950.0 73.59 1.53 2.13 2.10 0.53| 4.78

Control-Biomin 1322.6 | 964.0 77.77 1.41 2.13 213 | 0.56| 4.82
Control-Superbi 1362.0 | 999.3 78.43 2.16 2.46 190 | 0.60| 4.98
Low-C.P-Witho 1260.0 | 876.0 74.56 3.16 2.43 2.03 | 0.60| 5.12
Low-C.P-Ronzy 1321.3 | 962.0 77.19 2.81 2.16 1.70 | 0.50| 4.37
Low-C.P-Biomi 1184.0 | 832.0 75.44 2.99 2.30 2.46 | 0.63| 5.37
Low-C.PSuperi 1258.0 | 886.0 75.42 2.76 2.26 233 | 0.63| 221
Low-M.E-With 1408.0 | 1052.0 | 80.19 1.73 2.90 180 | 0.66| 5.37
Low-M.E-Rono 1719.3 | 1234.6 | 76.59 1.72 2.66 166 | 0.60| 4.91
Low-M.E-Bioin 1609.3 | 1188.6 | 78.53 1.93 2.20 190 | 0.63| 4.71
Low-M.E-Supb 1655.3 | 1231.3 | 78.91 1.68 2.13 183 | 0.56| 4.49

SE 63.86 53.14 2.12 0.43 0.26 0.20 | 0.05] 0.35

For each main factor, means within the same column bearing different letter (s) differ
significantly (P<0.05)

Table (7): Means of empty weight%, length% and density (weight (g)/length (cm)
of certain parts of digestive tract in broiler chicks as affected by
nutrient level and feed supplements.

TREATMENT Duodenum Small intestine
Weight%| Length% | Density | Weight% | Length%| Density
g/cm glcm
Nutrient level x* x* NS NS ** NS
Control 0.62b 2.14b 0.32 2.43 9.91a 0.24
Low-C.P 0.91a 2.45a 0.36 2.78 10.49a 0.26
Low-M.E 0.66b 2.00b 0.32 2.48 8.87b 0.26
SE 0.02 0.081 0.01 13.0 0.271 0.009
Feed additives NS NS NS NS * NS
Control 0.84 2.37 0.35 3.27 10.48a 0.25
Ronozyme 0.74 211 0.35 2.41 9.27ab 0.26
Biomin 0.73 2.22 0.32 2.41 9.90b 0.24
Super Bio-Action 0.69 2.08 0.31 2.53 9.38b 0.27
SE 0.05 0.93 0.01 15.0 0.314 0.01
Interaction NS NS NS NS NS NS
cotrol-Without 0.83 2.50 0.35 2.58 11.45 0.22
control-Ronozy 0.63 2.12 0.33 2.47 9.45 0.27
cotrol-Biomin 0.60 2.15 0.31 2.26 9.73 0.23
cotrol-Superbi 0.55 1.77 0.30 2.43 9.04 0.27
Low-C.P-Without 0.85 2.45 0.34 2.79 10.48 0.26
Low-C.P-Ronzym 0.85 2.22 0.37 2.57 9.83 0.26
Low-C.P-Biomin 0.95 2.62 0.35 2.61 11.31 0.22
Low-C.PSuperbi 0.98 2.52 0.39 3.17 10.34 0.30
Low-M.E-Without 0.81 2.16 0.37 2.77 9.50 0.28
Low-M.E-Ronozy 0.69 2.00 0.34 2.20 8.56 0.26
Low-M.E-Biomin 0.63 1.88 0.32 2.36 8.64 0.27
Low-M.E-Superb 0.53 1.97 0.26 2.01 8.78 0.23
SE 0.08 0.16 0.02 26.0 0.54 0.01
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For each main factor, means within the same column bearing different letter (s) differ
significantly (P<0.05)
Table 7 (continued)

TREATMENT Cecum Large intestine
Weight%| Length%| Density |Weight%| Length| Density
g/cm % g/cm
Nutrient level NS b * * * NS
Control 0.46 2.63a 0.17b 0.17a 0.59a 0.29
Low-C.P 0.45 2.53a 0.17 b 0.18a 0.65a 0.28
Low-M.E 0.42 2.17b 0.19a 0.15b 0.49b 0.29
SE 0.02 0.081 0.006 0.01 0.03 0.01
Feed additives NS NS NS NS NS *
Control 0.48 2.63 0.18 0.16 0.62 0.26 b
Ronozyme 0.41 231 0.18 0.17 0.52 0.32a
Biomin 0.43 2.42 0.17 0.16 0.56 0.26 b
Super-bio-action 0.28 2.43 0.17 0.16 0.58 0.31a
SE 0.03 0.94 0.007 0.86 0.03 0.015
Interaction NS NS NS > NS *
Control-Without 0.53 2.86 0.18 0.17 0.64 0.27
Control-Ronozy 0.4 2.43 0.16 0.16 0.57 0.28
Control-Biomin 0.47 2.59 0.17 0.15 0.54 0.27
Control-Superbi 0.45 2.66 0.17 0.21 0.64 0.33
Low-C.P-Without 0.40 2.55 0.16 0.15 0.62 0.27
Low-C.P-Ronzym 0.40 2.35 0.17 0.15 0.52 0.28
Low-C.P-Biomin 0.46 2.63 0.17 0.21 0.70 0.30
Low-C.PSuperbi 0.48 2.62 0.18 0.19 0.63 0.31
Low-M.E-Without 0.51 2.47 0.20 0.16 0.59 0.27
Low-M.E-Ronozy 0.44 2.15 0.22 0.18 0.47 0.39
Low-M.E-Biomin 0.37 2.04 0.18 0.10 0.44 0.23
Low-M.E-Superb 0.35 2.01 0.17 0.15 0.48 0.29
SE 0.04 0.16 0.01 0.05 0.05 0.02

For each main factor, means within the same column bearing different letter (s) differ
significantly (P< 0.05)

Also, the effect of interaction (Diets x probiotics) on the digestive
tract measurements was insignificant. From these results, it could be
noticed that the addition of such supplements into broiler chick diets had
negligible effect on the measurements of digestive tract and their positive
effects was not strong enough to induce changes in carcass yield. The
present results are partially in agreement with those reported by Brenes et
al. (1993) and Viveros et al. (1994) who found that enzyme addition
decreased the digestive tract weight by 20 % when expressed as a
percentage of live weight. Fuente et al. (1995) indicated that empty weight
of the intestinal tract was reduced by 5 % by enzyme addition. They also
showed that the empty weight of the intestinal tract was linearly related to
digesta viscosity (r = 0.64) and this relationship was higher in broilers fed
diets without enzyme (r= 0.90).

From these results, it could be concluded that the addition of probiotics
into broiler chick diets improved fasting body weight and carcass weight
with no adverse effects on carcass traits or quality.
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