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Isolation of Bacillus species from chicken intestine for use as probiotic
supplement in laying hen: effects on performance and egg quality
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ABSTRACT: This study aimed to isolate Bacillus sp. spore forming bacteria from 5 samples of
small intestine (Ileum) of laying hens by using Nutrient Agar in order to study bacterial morphology.
We found all of 10 isolates was HODCNO5, HODCN10, HODCN12, HODCN17, TODCN27,
TODCN28, TODCN29, TODCN30, TODCN31 and TODCN35 from total 36 bacteria isolates
resemble to Bacillus group. All of 10 isolates were done biochemical test and found that 4 isolates had
similar properties to Bacillus sp. Testing of probiotic properties, tolerances to acid, spore efficiency
found that 2 isolates TODCN31 and TODCN35 qualified as a probiotic which can tolerances the
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acidity up to pH 2.0 and spore efficiency on NA found that the TODCN31 and TODCN35 isolates
were effective in producing spores of 82.4 and 79.6 percent, respectively. To study the efficacy of
Bacillus sp. in laying hen, TODCN31 were selected to use as probiotic supplement in laying hen diet
for egg performance and quality. Supplementation of Bacillus sp. at 1x10°and 1x108 spores resulted in
significantly increased egg weight and eggshell thickness, while productive performance did not differ
compared to control. Therefore, the efficacy of Bacillus sp. as probiotics supplement in laying hen can

be applied as probiotics in animals.

Keywords: Bacillus species, spore, probiotic, chicken intestine, egg
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HANNINAADUNINTAUARATIAL WLANEaNg
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Anwpuanifadullslulesn

Table 1 Biochemical characteristics of the isolate Bacillus sp. from chicken intestine

Isolated No. Biochemical test
Motility test  Indole test  Starch hydrolysis test ~ Catalase test ~ Oxidase test
HODCNO05 + - - + -
HODCN10 + - + + -
HODCN12 - - - + -
HODCN17 - - + + -
TODCN27 - - + + -
TODCN28 + - - + -
TODCN29 + - + + -
TODCN30 + - - + -
TODCN31 + - + + -
TODCN35 + - + + -
Bacillus subtilis + - + + -

The increased mark (+) is positive test result and the increased mark (-) is negative test result.

The biochemical tests of Bacillus sp. Moatility, Indole, Starch hydrolysis, Oxidase, and Catalase the result are +, -, +,

+and - respectively

nmanagaupuantiaauTuldsluladni
nUNsA
TumsfnspuanBasudullslolefind
nunan a1y 4 lelmianifiuaniameaaunig
FoalAdnaiy Bacillus sp. A1 HODCN10,
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maaseyluannsilbivenzas lnanismsagey
ANNATNNIN UNITNUNTA WL TODCN31 uay
TODCN35 ansnsmiaseyluaniasiiunsalia
ﬁzﬁm (Table 2)

Table 2 Growth of bacteria at pH 2.0, 2.5, 3.0 in NB and spread plate on NA

Isolate No. Growth of bacteria
Control (pH 7.4) pH 2.0 pH 2.5 pH 3.0
HODCN10 +++++ + +++ ++++
TODCN29 +4+++ + +++ ++++
TODCN31 +4+++ +++ ++++ ++++
TODCN35 +++++ +++ ++++ ++++

The increased mark (+) indicates the number of bacteria growing on NA
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Table 3 Spore efficiency of the isolate Bacillus sp. from chicken intestine

Isolate No. Control or Heat CFU/ml % Spore efficiency

TODCN31 Control 1.08 x 10° 82.4%
Heat 8.9x10°

TODCN35 Control 6.4 x10° 79.6%
Heat 5.1x10°
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(P>0.05) (Table 5)

Table 4 Effects of Bacillus sp. supplementation in laying hen on egg quality

ltem Control 1x10° Spores ~ 1x10° Spores SEM P-value
Egg weight (g) 54.54°+ 0.80 56.72°+ 0.71 57.8°+1.81 0.55 0.004
Eggshell strength (kgfom®)  3.80 £027  4.23+047 411 +0.40 0.18 0.239
Eggshell thickness (mm) 0.34°+ 0.005 0.36°+ 0.004 0.36°+ 0.004 0.002 0.0001
Yolk color score 7.36+0.35 7.46 £ 0.36 7.42+0.34 0.16 0.90

** Means with different superscripts within the same row differ significantly (P<0.05)
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Table 5 Effects of Bacillus sp. supplementation in laying hen on productive performance

ltem Control 1x10° Spores 1x10° Spores SEM P-value
Initial body weight (kg) 1.73+£0.06 1.72 £0.10 1.73 £0.01 0.03 0.93
Final body weight (kg) 1.77+£0.12 1.78 £0.12 178 + 0.06 0.05 0.84
Egg production (%) 95.84 + 3.71 98.34 + 2.28 94.58 + 6.22 1.65 0.28
Feed intake (g/d) 108.93 + 4.61 109.72 £ 5.78 112.99 + 3.57 2.37 0.46
Feed conversion ratio 2.12+0.08 1.97 +0.10 2.09 + 0.06 0.04 0.09
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