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Abstract

The effect of feeding broiler chicks on diet contag different levels of backer's yeast sacchar@syerevisiae
(Sc) as probiotic natural feed additive on perfanoe carcass quality and economic efficiency wadistl. A total
of one-hundred and forty one-day old unsexed (Hudbaroiler chicks were randomly divided into faaxperiment
groups. Each group was further subdivided into fieplicates at the rate of seven chicks per pecomplete
randomized design (CRD). The first group (A), fedlmasal diet without feed additive (control grouphe other
groups B, C and D were fed on basal diet supplemdewith yeast (Sc) at levels of 0.1, 0.2 and 0.8%pectively.
The experimental diet were fed for 7-weeks duratid@alth of the stock and performance parametessra@orded.
Dressing percentage and economical evaluation weteulated. The result indicated that, the yeast) (S
supplemented groups had significantly (P<0.05) &idiody weight gain and better feed conversioro ritan the
control group; while the feed intake and carcagssing percentage were not significantly affectedhle dietary
treatments. The control group exhibit significani®<0.05) higher mortality rate compared to yeagiptemented
groups. Economically, the highest profitabilityioa1.12) was obtained by the highest yeast (Sppkmented
experimental groups.
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Introduction

Poultry industry is under increasing pressure to  antibiotics in poultry production has become araare
produce high quantity and quality products for of great interests.

consumers. Antibacterial feed additives as antitéot Probiotic was defined as alive microbial
have been used worldwide for years as growth feed supplement that beneficially affects the host
promoters to control and prevent pathogen bacteria animal by improving its microbial intestinal balanc

the gut mucosa so as to improve meat and egg (Fuller, 1989). The microorganisms used in animal
production. However, the sub-therapeutic use of feed as probiotic are mainly bacterial strains rafing
antibiotics in poultry production has become positive bacteria belong to the types lactobagillus
undesirable because of the residuals in meat pteduc  enterococcus, pediococcus and bacillus. Some other
(Burgat, 1999) and development of antibiotic probiotic are microscopic fungi such as strain of

resistant bacteria population in human (Sadtial., yeast belonging to saccharomyces cerevisiae species
2002). (Fuller, 1992; Guillot, 1998).
Since January 2006 the use of antibiotics as The effect of yeast products on production

growth promoter is prohibited by the European Union and their mode of action in poultry, have been
(Eckert et al., 2010). Currently, many parts of the reported by Stanleyt al. (2004a); Zhanget al.

world are experimenting alternative feed additives  (2005); Goat et al. (2008). However, there are
that may be used to elevate the problems associated many mechanisms may be responsible for effects of
with the withdrawal of antibiotics from feed. Inish yeast culture (Sc) in  poultry. Mannan-
view, the use of probiotic products as substitdites oligosaccharides and 1,3/136lucan are component
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of the yeast cell wall that modulate immunity
(Shashidhara and Devegowda, 2003), promoting
growth of intestinal microflora (Springt al., 2000)
and increase growth (Parksal., 2000). In addition

to, other have reported that, yeast product improve
digestion and absorption of nutrients (Bradley and
Savage, 1995; Goa al., 2008) and intestinal lumen
health (Bradleyet al., 1994; Zhang et al., 2005).
However, an unambiguous application of probiotics
in broiler nutrition is still far from being poss$é
This may be due to probiotic efficiency may depend
on multifactor such as administration level,
application method, overall diet, bird age, overall
farm hygiene and environmental stress factors
(Mountzouriset al., 2010). Therefore, the objective
of this study to evaluate the effect of feedindedint
levels of supplemental yeast saccharomyces
cerevisiae (Sc) as dietary probiotic source on
performance and carcass quality of broiler chicks.

Materials and Methods

A total of 140 one-day old unsexed (Hubbard) broile
chicks were randomly distributed into 4 groups 6f 3
chicks. Each group was further subdivided into 5
replicates with 7 chicks per each. The chicks achea
replicate were housed in a pen (1square metemin a
open-sided deep litter house. The Baker's yeast
(saccharomyces cerevisiae) was added to basaltdiet
level (0.0, 0.1, 0.2 and 0.3%) resulting in four

formulae respectively to group A, B, C and D with
group A serving as control group. All the
experimental diets were formulated to meet the
nutrient requirements of broiler chicks according t
NRC (1994) which was formulated from the local
feed ingredients commonly used for poultry feeding
in the Sudan. The experimental diets were fed for 7
weeks duration. Calculated analysis of the
experimental basal diet was done according to
feedstuff analysis outlined by Ellis (1981), while
determined chemical analysis was conducted by the
method of AOAC (1990). Formulation and proximate
analysis and calculated analysis for the experiaient
basal diet shown in Tables (1 and 2) respectively,
while chemical composition of the super concentrate
used in the diet is show in Tale (3). Feed and wate
were offered ad-libitum. The light was continuous
throughout of the experimental period. The
performance of the experimental birds in term efdfe
intake, live weight gain and feed efficiency were
recorded weekly. Health of the experimental stock
and mortality rate were closely observed and
recorded daily. At the end of"veek the birds were
individually weighed after overnight fast (except f
water) then slaughtered and dressing percentage and
financial evaluation were recorded and calculated.
Statistical analyses were made by analysis of
variance for a completely randomized design,
according to Steel and Torrie (1986)

Table (1): Formulation and proximate analysis of tlke experimental basal diet (percent as fed)

Ingredients (%) Basal diet
A: Formulation:
Grain sorghum 61.00
Groundnut meal 15.00
Sesame meal 12.00
Super concentrate 5.00
Oyster shell 2.75
Common salt 0.25
Vegetable oil 4.00
Total 100
B: Determined analyses
Dry matter 97.90
Crude protein (N% x 6.25) 22.31
Ether extract 8.37
Crude fibre 4.70
Ash 8.58
Nitrogen free-extract 54.04
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Table (2): Calculated analysis of the experimentdbasal diets dry matter basis (DM)

ltem Basal diet
Metabolizable energy (Kcal/kg) 3197
Crude fat 9.10
Crude protein 22.12
Lysine 1.09
Methionine 0.47
Cystine 0.32
Methionine + cystine 0.79
Calcium 1.03
Available phosphorus 0.68
Caloric-protein ratio 146

ME Kcal/kg: protein %
Metabolizable energy: calculated aditw to Ellis (1981

Table (3): Chemical composition of the super concérate used in the basal diet formulation (Hendrix broiler

concentrate)
Metabolizable energy 1900 (Kcal/kg)
Crude protein 32.00%
Lysine 11.00%
Methionine 2.80%
Methionine + cystine 2.25%
Calcium 8.00%
Available phosphorus 5.00%
Results
The effect of different levels of dietary yeastY®a The chicks in group B, C and D produced
boiler's performance is shown in Table (4). Bired f significantly (P<0.05) better feed conversion rais

on dietary yeast (Sc) (B, C and D) obtained compared to group A. altho_ugh, _t_he differences
significantly ~ (P<0.05) higher body weight as between th_ose groups were |ns_|gn|f|cant (P>0.05).
compared to those fed the basal diet without djetar ~ "€ mortality rate was highly significant (P<0.05)
yeast (Sc) (control diet A). On the other hand, no ~ &mong the chicks of group A as compared to other
significantly differences (P>0.05) were observed  €Xperimental treatments. _

between group B, C and D in weight gain throughout _ Table (5) shows the effect of dn‘fergnt levels
the experimental period. The treatment effect an th ~ Of dietary yeast (Sc) on hot and cold dressingassc
feed intake was not significant (P>0.05). However, ~ Percentages. The hot and cold dressing percentages

chicks of group D consumed more feed as compared Were not significantly (P>0.05) affected by the
to other groups. experimental treatments. All treatment mean values

are similar but birds fed on highest dietary yd&st
0.3%) dressed slightly more value as compared to
other groups.
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Table (4): The effect of different levels of dietay yeast (saccharomyes cerevisiae; Sc) on the peniwance of
broiler chicks

Treatment groups

Iltem A B C D SEM

Initial body weight (g/chick) 45 45 45 45 -
Final body weight (g/chick) 1934 2033 2060 2079 14.65
Body weight gain (g/chick) 1889 1988 2015 2034 14.60
Total feed intake (g/chick) 3684 3698 3708 3722 85.80'
Feed conversion ratio 1.95 1.86’ 1.84 1.83 0.015
Mortality 1.17 0.28 0.28 0.22 0.014

A: Control (without yeast additive)
B: 0.1% yeast (Sc)
C: 0.2% yeast (Sc)
D: 0.3% yeast (Sc)
NS: Not significant
SEM: Standard error of the mean

Means on the same raw with the same superscriptsadrsignificantly different (P>0.05).

Table (5): Effect of different levels of dietary yast (Sc) on hot and cold dressing percentages ofdiler chicks

Item A B C D SEM
Hot dressing percentage 70.1 70.3 70.4 70.8 0.21%
Cold dressing percentage 69.2 69.4 69.5 69.9 N§.23

A: Control (without yeast additive)
B: 0.1% yeast (Sc)
C: 0.2% yeast (Sc)
D: 0.3% yeast (Sc)
NS: Not significant (P>0.05)
SEM: Standard error of the means
Table (6) showed the calculation for total costyermies and net profit for the experimental treatmemhe
profitability ration/kg meat (1.12) of group D (@@yeast) was the highest of the test groups. Owntier hand the
control group (0.01% yeast) showed the lowest tabifiity ratio/kg meat (1).

Table (6): Total costs, revenues and net profit dfroiler chicks fed on different levels of yeast (Sc

It Treatments
em A B C D
Cost SDG
Chick purchase 3 3 3 3
Management 3 3 3 3
Feed 4.399 4.430 4.553 4.587
Total cost 10.399 10.430 10.553 10.587
Revenues
Average evasicerated carcass weight (kg) 1.343 871.3 1.434 1.469
Price(SDG/Kg) 12 12 12 12
Total revenues 16.12 16.64 17.20 17.62
Net profit
Total revenues 16.120 16.640 17.200 17.620
Total cost 10.399 10.430 10.553 10.587
Net profit/bird 5.72 6.20 6.65 7.03
Net profit/kg meat 4.26 4.47 4.63 4.78
Profitability ratio/kg meat 1.00 10.04 1.08 1.12

"Total cost calculated according to June 2011.
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Discussion

The effect of feeding different levels of supplernan
yeast (Sc) as dietary probiotic source on prodectiv
performance of broiler chicks is shown in Table. (4)
The addition of dietary (Sc) had no significanteetf

on feed intake of broiler chicks. This result indi
with the finding of Felmminget al. (2004); Paryad
and Mahmoudi (2008); Brummest al. (2010) and
disagrees with those obtained by Zhahgl. (2005);
Abaza et al. (2008) who found that addition of
dietary (Sc) increased significantly the feed ietak
broiler chicks. The inclusion of dietary (Sc) at
different levels improved significantly (P<0.05)eth
body weight gain and feed conversion ratio of lenoil
chicks. This result agreed with the finding of S$ant
et al. (2001); Zhanget al. (2005); Goaet al. (2008);
Paryad and Mahmoudi (2008); Celé&k al. (2001),
who found that the addition of dietary (Sc) imprdve
the body weight gain and feed conversion ratichef t
broiler chicks. This improvement in body weightmai
and feed conversion ratio may be attributed toucalt
yeast (Sc) contains yeast cells as well as metakoli
such as peptides, organic acid, oligosaccharides,
amino acids, flavour and aroma substances, and
possibly some unidentified growth factors, which
have been propose to beneficial performance
responses in animal production (Getaal., 2008).
Moreover, the supplement yeast increased digestion
and absorption of nutrients (Bradely and Savage,
1995; Abazaet al., 2008; Goaet al., 2008), and
improved the intestinal lumen health (Spring et

al., 2000; Paryad and Mohamoudi, 2008), which
resulted better performance. The improvement of
nutrient utilization resulted from the addition (&c)
may be due to Mannan Oligo Saccharides (MOS)
found in the yeast cell wall, which have been shown
to improve nutrient utilization through stimulatiof
specific microbial populations in the gastro-inieat
tract (Kocheret al., 2004), and increased surface area
resulting from longer villi (Zhanegt al., 2005; Santin

et al., 2001). Also greater villus height increases the
activities of enzymes secreted from the lips of the
villi resulting in improved digestibility of nutrigs
(Hampson, 1986). Recently Baurheb al. (2009)
found that (MOS) also increased numbers of goblet
cells in all section of small intestine in broilefhe
main function of goblet cells is the production of
mucus, which was found to assist with transpornatio
between lumen and epithelial cells and form an
environment in which certain digestive process doul
occur (Smirnowt al., 2004). The mucus also protects
the intestinal lining from damages (Smirnetval.,
2006). However, the results of the present studgwe
disagreed with the findings of Flemming al.
(2004); Karaoglu and Durdag (2005); Brumreeal.

(2010) who found that the dietary (Sc) had no
significant effect on body weight gain and feed
conversion ratio in broilers.

The broiler chicks which supplemented with
dietary yeast (Sc) had significantly (P<0.05) lower
mortality rate as compared to control group. The lo
mortality among the chick groups that fed on digtar
(Sc) may be due to the ability of (Sc) to reduce
disease infection (Lineet al., 1997), through
increasing concentration of comensal microbes or
suppressing pathogenic bacteria in intestinal tract
(Spring et al., 2000; Stanleyet al., 2004a). Also
several workers (Spring al., 2000; Shashidhara and
Devegourda, 2003; Goet al., 2008) reported that
(Sc) improved the efficancy of immune system of
broilers. Similar findings were obtained by
Devegowdaet al. (1997) who found positive effect of
dietary (Sc) on mortality rate of broiler. In addit
to, Karaoglu and Durdag (2005) reported that, e u
of probiotic (Sc) in the broiler diet reduced or
prevented the mortality. This result disagrees with
Flemming et al. (2004) who mentioned that, the
addition of dietary (Sc) had no significant effect
mortality rate of broiler.

As shown in Table (5) the hot and cold
dressing percentages of broiler carcass were
unaffected significantly by supplementation of
dietary (Sc). These results are in agreement with
those reported by Abazaal. (2008) who found that,
the dressing percentage was not affected by the
addition of dietary (Sc) at level 0.3%. In addititm
similar results have been obtained by Karaoglu and
Durdag (2005) who stated that, the dressing
percentage was unaffected significantly by
supplemental dietary (Sc) at level 0.5%.

The economical evaluation showed that,
supplementation of dietary (Sc) improved the
performance of broiler chicks and resulted
economical benefit. Profitability ratio (1.12) of
groups 0.3% yeast (Sc) was the highest of the test
groups. This result agreed with those obtained by
Abazaet al. (2008), who reported that, addition of
(Sc) at level 0.3% to broiler diet gave the better
relative economic efficiency compared to the cadntro
diet.

“Cite this article”

Eltazi, S.M., Mohamed, K.A., Mohamed, M.A
“Response of Broiler Chicks to Diets containing
Live Yeast as Probiotic Natural Feed Additive
Int. J. of Pharm. Res. & All. Sci.2014;3(2) 40-46

44



at Available onlinevww.ijpras.com

References

1. Abaza, I.M.; Shehata, M.A.; Shoieb, M.S. and
Hassan, I.I. (2008). Evaluation of some natural
feed additives in growing chick diet. International
Journal of Poultry Science 7 (9): 872-879.

2. AOAC (1990). Official methods of analysis {15
ed). Association of Official Analytical chemists,
Inc. Washington, D.C., USA.

3. Baurhoo, B.; Ferket, P.R. and Zhao, X. (2009).
Effect of diet containing different concentratiasfs
mannanoligosaccharide or antibiotics on growth
performance intestinal development, cecal and
litter microbial populations, and carcass paranseter
of broilers. Poult. Sci., 88: 2262-2272.

4. Bradley, G.L. and Savage, T.F. (1995). The effect
of autoclaving a yeast culture of saccharomyes
cerevisae on Turkey poult performance and the

retention of gross energy and selected minerals.

Anim. Feed Sci. Technol., 55: 1-7.

5. Bradley, G.L.; Savage, T.F. and Timm, K.I. (1994).
The effect of supplementing diets with
saccharomyces cerevisae far-boulardii on male
poult performance and ileal morphology. Poult.
Sci., 73: 1766-1770.

6. Brummer, M.; Jansen, C. and Moran, C.A. (2010).
Saccharomyces cerevisiae cell wall products: the
effect on gut morphology and performance of
broiler chickens. South Africa Journal of Animal
Science, 40(1): 14-21.

7. Burgat, V. (1999). Residues of drugs of veterinary
use in food. Rev. Prat., 41:  985-990.

8. Devegowda, G.; Aravind, I.R. and Morton, M.G.
(1997). Biotechnology in the feed industry
proceedings of Alltesh's Thirteenth Annual
symposium, Nottingham University Press, p. 205-
215.

9. Eckert, N.H.; Lee, J.T.; Hyatt, P.; Stevenson, S.M.
Anderson, S.; Beltran, R.; Schatzmayr, G.; Mohne,
M. and Caldwell, D.J. (2010). Influence of
probiotic administration by feed or water on
growth parameters of broiler reared on medicated
and non-medicated diets. The J. of Appl. 1995
Poult. Res., 19: 59-67.

10.Ellis, N. (1981). The nutrient composition of
Sudanese animal feeds bulletin. (1): Northern and
Central Sudan. Central Animal Nutrition Research

Laboratory, Kuku Research Centre, Khartoum
North, Sudan.
11.Felmming, J.S.; Freitas, J.R.; Fontoir, P,

Montanhini, R. and Arruda, J.S. (2004). Use of
Mannanoligosaccharides in  broiler feeding.
Brazilian Journal of Poultry Science, 6(3): 159-
161.

12.Fuller, R. (1989). Probiotic in man and animal. J.
Appl. Bacterial. 66: 365-378.

13.Fuller, R. (1992). Probictics, the scientific basis
Chapman and Half-London.

14.Goa, J.; Zhang, H.J.; Yu, S.H., S.G. ; Yoon, |,
Quigley, J.; Gao, Y.P. and Qi, G.H. (2008). Effect
of yeast culture in boiler diets on performance and
immune-modulatory functions. Poult. Sci., 87:
1377-1384.

15.Guillot, J.F. (1998). Les probiotiques an
alimentation animale. cahier Agriculures, 7: 49-55.

16.Hampson, D.J. (1986). Alternations in piglet small
intestinal structure at weaning. Res. Vet. Sci.,
40:32-40.

17.Karaolgu, M. and Durdag, H. (2005). The
influence of dietary probiotic (saccharomyces
cerevisiae) supplementation and different slaughter
age on the performance, slaughter and carcass
properties of broilers. International Journal of
Poultry Science, 4(3): 309-316.

18.Kocher, A.; Canolly, A.; Zawadzki and Gallet, D.
(2004). The challenge of finding alternatives to
antibiotic growth promoters international society
for animal hygiene — Saint Malo, 227-229.

19.Line, J.E.; Bailey, J.S.; Cox, N.A. and Stern, N.J.
(1997). Yeast treatment to reduce salmonella and
campylobacter population associated with broiler
chickens subjected to transport stress. Poult, Sci.
76:1227-1231.

20.Mountzouris, K.C.; Tsitrsikos, P.; Palamidi, L.;
Arvaniti, A.; Mohnl, M.; Schatzmayr, G. and
Fegeros, K. (2010). Effect of probiotic inclusion
levels in broiler nutrition on gross performance,
nutrient digestibility, plasma immunoglobulins and
cecal microflora composition. Pout. Sci, 89: 58-67.

21.NRC (National Research Council (1994). Nutrient
requirements of poultry (9 rev. Ed.) National
Academy Press. Washington, D.C., USA.

22 Parks, C.W.; Grimers, J.l.; Ferket, P.R. and
Fairchild, A.S. (2000). The case for manna
oligosaccharides in poultry diets. An alternate to
growth promotant antibiotics. In: Biotechnology in
feed industry Ed., Lyons and Jacques — Publ. 1.
Alltech Inc. K.Y.

23.Paryad, A. and Mahmoudi, M. (2008). Effect of
different levels of supplement yeast
(saccharomyces cerevisiae) on performance, blood
constituents and carcass characteristics of broiler
African Journal of Agriculture Research 3(12):
835-842.

24.Sahin, O.; Morishita, T.Y. and Zhang, Q. (2002).
Compylobacter colonization in poultry: source of
infection modes and transmission. Anim. Health
Res. Rev., 3: 95-105.

25.Santin, E.; Maiorka, A.; Macari, M.; Grecco, M.;
Sanchezi, J.C.; Okada, .M. and Myasaka, A.M.

45



at Available onlinevww.ijpras.com

(2001). Performance and intestinal mucosa
development of broiler chickens fed diets
containing saccharomyces cerevisiae cell wall. J.
Appl. Poult. Res., 10: 236-244.

26.Shashidhara, R.G. and Devegowda, G. (2003).
Effect of dietary mannanoligosaccharide on broiler
breeder production traits and ammunity. Poult.
Sci., 82: 1319-1325.

27.Smirnov, A.; Sklan, D. and Uni, Z. (2004). Mucin
dynamics in the chick small intestines are altered
by starvation. J. Nutr., 134: 736-742.

28.Smirnov, A.; Tako, E.; Ferket, P.R. and Uni, Z.
(2006). Mucin gene expression and mucin content
in the chicken intestinal goblet cells are affedbgd
in ovo feeding of carbohydrates. J. Poult. Sci:, 85
669-673.

29.Spring, P.; Wenk, C.; Dawson, K.A. andNewman,
K.E. (2000). The effects of dietary

mannanoligosaccharides on cecal parameters and

the concentration of enteric bacteria in the cdca o
salmonella challenged broiler chicks. Poult. Sci.,
79: 205-211.

30.Stanely, V.G.; Gray, G.; Daley, M.; Frueger, W.

and Sefton, A.E. (2004a). an alternative to
antibiotic-based drugs in feed for enhancing
performance of broiler grown on Emeria spp-
infected litter. Poult. Sci., 83: 39-44.

31.Steel and Torrie, J.H. (1986). Principles and

procedures of Statistics A Biometrical Approach
(2" ed.). McGraw Hill Book Company Inc., USA.

32.Zhang, A.W.; Lee, B.D.; Lee, S.K., Lee, K.M.; An,

G.H.; Song, K.B. and Lee, C.H. (2005). Effects of
yeast (saccharomyces cerevisiae) cell components
on growth performance meat quality and ileal
mucosa development of broiler chicks. Poult. Sci.,
84:1015-1021

46



