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1. Salmonella Enteritidis
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Table 1. Ingredient composition and calculated
nutrient content of the diets from 25 to 32 wk of age
(as-fed basis)

- Female diet Male diet

Ingredient (g/kg) (g/kg)
Corn, grain 367.3 440.0
Soybean meal, 44% CP 194.0 108.0
Wheat, grain 350.0 300.0
Wheat bran 0.0 114.4
Dicalcium phosphate 18.7 20.3
Oyster 61.0 8.9
Sodium chloride 1.9 22
Sodium bicarbonate 1.0 1.0
Vitamin premix” 25 25
Mineral premix” 25 25
DL-Methionine 11 0.2
Total 1000 1000

Calculated nutrient content

AME (kcal/kg) 2700.00 2749.00
CP (%) 15.10 12.97
Ca (%) 2.82 0.90
Auvailable phosphorous 0.42 0.45
(%)
Sodium (%) 0.14 0.15
Digestible Lys (%) 0.66 0.49
Digestible Met (%) 0.32 021
Digestible Met+Cys 0.56 0.43
(%)
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*Vitamin and mineral premixes supplied the following (kilogram of
feed): vitamin A, 12,000 IU; vitamin D3, 3,500 1U; vitamin E, 100
1U; vitamin K3, 5 mg; vitamin By, 3 mg; vitamin B,, 12 mg; vitamin
Bg, 5 mg; vitamin Bi,, 0.03 mg; nicotinic acid, 50 mg; folic acid, 2
mg; pantothenic acid, 13 mg; choline chloride, 1200 mg; manganese,
120 mg; zinc, 110 mg; iron, 50 mg; copper, 10 mg; iodine, 2 mg;
selenium, 0.3 mg.
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Table 2. Effect of probiotic containing Bacillus subtilis and licheni formis on performance of broiler breeder hens
inoculated with Salmonella enteritidis® (26 to 32 wk age)

BW BW hen house total 2 23

Treatment” 26 wk 32 wk Hen h((j)us;e_ tOta:\l hatching egg Egg wt Y(:]Lk
Probiotic (g/kg)
p- 3423.07 3683.07 35.37 31.62 55.37 27.39°
p+ 344521 3687.50 34.43 31.20 55.71 27.93°
SEM 33.68 4353 0.84 0.94 021 0.16
Salmonella enteritidis
S- 3401.28 3665.36 35.58 31.64 55.39 27.86
S+ 3467.00  3705.21 34.21 31.18 55.70 27.46
SEM 33.68 4253 0.84 0.94 021 0.16

Probability

Probiotic 0.65 0.94 0.44 0.75 0.27 0.03
Salmonella enteritidis 0.18 0.52 0.26 0.73 0.30 0.10
Probiotic x Salmonella enteritidis 0.09 0.24 0.71 0.34 0.43 0.79
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a,b. Treatment means within same column with different superscripts are significantly different (P <0.05).
1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.

2. The data is an average of 7 weeks (26 to 32 wk).
3 Yolk Percent was determined as a percentage of the total egg weight.

*.s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with probiotic.
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1. Follicle Stimulating Hormone
2. Luteinizing Hormone
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Table 3. Effect of probiotic containing Bacillus subtilis and licheni formis on organ weights of carcass and ovarian
morphology of broiler breeder hens inoculated with Salmonella enteritidis*

Treatment" Relative organ weight (% of BW) LYF? SYF® White follicle
Abdominal fat  Liver Ovary Oviduct (>8 mm) (2to 8 mm) (2to 5 mm)

Probiotic (g/kg)

p- 2.74 1.34° 159 1.65 6.39 5.96 12.54
p+ 2.63 1.49° 152 1.61 6.15 5.25 13.21
SEM 0.17 0.03 0.05 0.06 0.25 1.15 1.14
Salmonella enteritidis

s- 2.57 1.40 1.60 1.65 6.69° 9.46° 11.89
s+ 2.80 1.44 151 1.61 5.86" 1.75° 13.86
SEM 0.17 0.03 0.05 0.59 0.25 1.15 1.14

Probability

Probiotic 0.67 0.006 0.98 0.34 0.50 0.2100 0.74
Salmonella enteritidis 0.37 0.460 0.95 0.21 0.02 0.0001 0.13
Probiotic x Salmonella enteritidis 0.55 0.780 0.29 0.11 0.18 0.6400 0.89
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a,b. Treatment means within same column with different superscripts are significantly different (P <0.05).
1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.

2. Number of large yellow follicles (greater than 8 mm in diameter).
3. Number of small yellow follicles (between 2 and 8 mm in diameter).

*s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with probiotic.
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Table 4. Effect of probiotic containing Bacillus subtilis and licheni formis on blood serum metabolites of broiler
breeder hens inoculated with Salmonella enteritidis*

N TG TC! HDL® LDL? VLDL!

Treatment (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Probiotic (g/kg)
p- 1685.63 198.45 5.96 6.24 337.12
p+ 1692.21 190.72 6.81 6.05 338.44
SEM 60.40 5.86 0.62 0.39 12.08
Salmonella enteritidis
s- 1677.29 188.03 5.59 6.08 335.45
S+ 1700.54 201.14 7.18 6.21 340.10
SEM 60.40 5.86 0.65 0.39 12.08

Probability

Probiotic 0.94 0.36 0.34 0.74 0.93
Salmonella enteritidis 0.79 0.13 0.08 0.82 0.78
Probiotic x Salmonella enteritidis 0.31 0.23 0.10 0.92 0.31
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1. TG = triglyceride; TC = total cholesterol; HDL = high-density lipoprotein; LDL = low-density lipoprotein; VLDL = very low-density lipoprotein.
2. Hens were inoculated orally with 1x10° cfu/bird and 1x108 cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.
*.s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with probiotic.
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Table 5. Effect of probiotic containing Bacillus subtilis and licheni formis on litter quality of broiler breeder hens
inoculated with Salmonella enteritidis®

Age (wk)
Treatment” 32
pH Temperature (°C) pH Temperature (°C)

Probiotic (g/kg)
p- 7.93 28.91 7.83 28.92
p+ 7.98 28.72 7.73 28.66
SEM 0.08 0.29 0.06 0.29
Salmonella enteritidis
S- 8.04 28.77 7.80 28.95
S+ 7.87 28.86 7.76 28.62
SEM 0.08 0.29 0.06 0.29

Probability
Probiotic 0.66 0.65 0.31 0.54
Salmonella enteritidis 0.19 0.84 0.70 0.43
Probiotic x Salmonella enteritidis 0.68 0.28 0.84 0.58
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1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.

*s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with probiotic.
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Table 6. Effect of probiotic containing Bacillus
subtilis and licheni formis on hatchability and
infertility of eggs in broiler breeder hens inoculated
with Salmonella enteritidis®

« Egg Hatchability
Treatment infertility %) (%)

Probiotic (g/kg)
p- 13.52 68.43
p+ 12.72 59.96
SEM 4.49 5.45
Salmonella enteritidis
S- 13.46 65.17
s+ 12.78 63.22
SEM 4.49 5.45
Probiotic x Salmonella enteritidis
p-s- 10.32 80.63°
p-s+ 16.72 56.23%
p+s- 16.59 49.72°
p+s+ 8.84 70.21%®
SEM 6.35 7.71
---------- Probability--------
Probiotic 0.90 0.30
Salmonella enteritidis 0.92 0.81
Probiotic x Salmonella enteritidis 0.28 0.02
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a, b. Treatment means within same column with different

superscripts are significantly different (P <0.05).

1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of

Salmonella enteritidis, respectively, at 26 and 30 wk of age.

* s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with
probiotic.
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Table 7. Effect of probiotic containing Bacillus subtilis and licheni formis on presence or absence of antibod%/ against
Salmonella enteritidis in blood serum of broiler breeder hens inoculated with Salmonella enteritidis

Sample Salmonella enteritidis Treatment”

Result of testing 14 days after inoculation N (%)

() ()
Serum First inoculation s- - 14 (100)
s+ - 14 (100)
Second inoculation s- - 14 (100)
s+ 3(21.42) 11 (78.58)
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1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.

s- : not inoculated; s+: inoculated.
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Table 8. Effect of probiotic containing Bacillus subtilis and licheni formis on the invasion of Salmonella enteritidis on
content of yellow follicle, cecum and fecal shedding of broiler breeder hens inoculated with Salmonella enteritidis®

Result of testing 14 days after inoculation N (%)

Sample Salmonella enteritidis ~ Treatment” ) @)
Hen Fecal and litter First inoculation S- - 14 (100)
s+ - 14 (100)
Second inoculation S- - 14 (100)
s+ - 14 (100)
Content of yellow follicle s- _ 5 (100)
st - 5 (100)
Cecum p-s- - 28 (100)
p+s+” - 25 (100)
p-s+"" - 3 (100)
Chicken  Yolk sac and cecum pist - 30 (100)
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1. Hens were inoculated orally with 1x10° cfu/bird and 1x10° cfu/bird of Salmonella enteritidis, respectively, at 26 and 30 wk of age.
*.s-: not inoculated; s+: inoculated; p-: without probiotic; p+: with probiotic.
** 25 samples were analyzed in terms of Coli form.
*** 3 samples were analyzed in terms of Protous.
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ABSTRACT

This study was conducted to investigate the effect of Bacillus subtilis and Licheni formis on broiler
breeder performance and gastrointestinal health of their progenies. A total of 336 broiler breeder hens
(Cobb 500) from 22 to 32 weeks of age were used in a completely randomized design of 2 x 2 factorial
arrangement with four treatments, each with seven replicates. Dietary treatments included: 1) basal diet
without probiotic and without Salmonella enteritidis inclusion; 2) basal diet without probiotic and oral
inclusion of 1x10° cfu/bird and 1x10® cfu/bird Salmonella enteritidis in 26 and 30 weeks of ege,
respectively; 3) basal diet containing 0.4 gr/kg probiotic and without Salmonella enteritidis inclusion; 4)
basal diet containing 0.4 gr/kg probiotic and oral inclusion of 1x10° cfu/bird and 1x10® cfu/bird
Salmonella enteritidis in 26 and 30 weeks of ege, respectively. The results showed that adding probiotic
was increased fractional weight of yolk and liver (P<0.05). The number of large and small yellow
follicles were decreased significantly in response to the challenge with Salmonella compared with the
control. The results of this study did not show any benefit of adding probiotic on performance of broiler
breeder hens contaminated with Salmonella enteritidis.

Keywords: Bacillus subtilis and Licheni formis, broiler breeder hen, performance, Salmonella enteritidis.
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