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Against Salmonella gallinarum Causing Fowl Typhoid
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Abstract

Department of Applied Microbiology, Yeungnam University, Gyeongsan 712-749, Korea

Diarrhea and death of chicken have been brought about by fowl typhoid caused by Salmonella gallinarum, which

causes a great loss of chicken farms. For the development of the probiotic which can control a fowl typhoid of S.

gallinarum without any adverse effect of commercial existing antibiotics, we isolated antagonistic intestinal bacteria

against S. gallinarum from a bowel of the chicken which was pastured in a chicken farm of Gumi, Kyoungbuk. An

Y3 strain which had a strong antagonistic ability to S. gallinarum was selected as a candidate of chicken probiotic

microorganism among isolated strains. It was identified as a Bacillus amyloliquefaciens by 98% similarity by the result

of cultural, physiological, biochemical test and Biolog system(Microlog™ 4.0), and named as Bacillus amyloliquefaciens

Y3. The strain showed the strongest antagonistic activity and a good growth at pH 5-9, 37C.
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Fig. 1. Inhibition halo of Salmionella gallinarum on LB agar
plate by selected strain.
A : Control, C: Strain Y8.
B : Strain Y11, D: Strain Y3.
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Table 1. Identification of strain Y3 by their physiological
and biochemical characteristics.

Characteristics Stain Y3

Gram stain® +
Rod-Shaped/Endospore (#)/(+)
Catalase test +
Voges-Proskauer test

Gas from glucose -
Hydrolysis of casein
gelatin

starch

Utilizaion of citirate

+ + + +

Formation of indole -
Growth at pH 6.8 nutrient broth
5.7nutrient broth

Growth at 30T

40T

50C -

Bacillus

amyloliquefaciens (98%)

+ 4+ o+

Biolog (MicroLog™ 4.0)
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Table 2. Effect of carbon sources for the production of
antagonistic substance from B. amyloliquefaciens
Y3 against S. gallinarum

™
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Table 3. Effect of nitrogen sources for the production of
antagonistic substance from B. amyloliquefaciens
Y3 against S. gallinarum

Carbon source Cell growth Relative activity Nitrogen sources Cell growth Relative
(CFU) (%) (CFU/ml) activity
Arabinose 1.8x10° 72.8 (NHy)25:05 1.4x10° 87.4(%)
Fructose 55x10° 923 Tryptone 2.8x107 95.0
Lactose 3.8x10° 85.2 NH,Cl 3.6x107 100
Xylose 3.0x10° 81.5 Proteosepeptone No.3 7.3x10° 88
Glucose 1.4x10° 62.3 Yeast extract 1.9x10’ 94.0
Maltose 6.1x10° 100 (NH,),HPO, 1.5x10° 85.4
Saccharose 1.8x10° 728 NH;HPO, 1.7x107 9.1
Starch 1.2x10° 68.6 NaNO; 9.4x10° 86.4
Mannitol 8.0x10" 519 Beef extract 5.4x10’ 86.4
Galactose 6.0x10° 55.6 (NH,),S0; 2.8x10° 88.3

*Various carbon sources(0.1%) were added to the medium
[K:HPOy 0.7%, sodium citrate 0.05%, MgSO;.7H20 0.01%,
(NH3):S0; 0.1%, KH2PO; 0.2%.] Cultivation was carried out for
2 days at 37TC.

F 100

Relative activity(%)

Cell growth(CFU/mi X Log)

21 ~©- Col 26 vs Col 27 .
—@— Col 26 vs Col 29

o T - T T T T T T + 60
0.1 0.2 0.3 0.4 0.5 06 07 0.8 08 1.0

Concentration of maltose (%)
Fig. 2. Effect of maltose concentration on the production
of antagonistic substance from B. amyloliquefaciens
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*Various nitrogen sources{0.1%) were added to the medium
[maltose 0.3% K:HPO,; 0.7%, sodium citrate 0.05%, MgSO;.
7H20 0.01%, KH,PO; 0.2%.] Cultivation was carried out for
2 days at 37C.
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Fig. 3. Effect of NH,Cl concentration on the production of
antagonistic substance from B. amyloliquefaciens Y3.
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Table 5. pH effect the cell growth and antagonistic sub-
, ' stance production from Bacillus amyloliquefaciens
:g, — 80 Y3
X 64 ®
E : I g H Cell growth Relative
g s © % P (CFU/ml) activity
£ H
g . o 3 30 2.8x10° 6.1(%)
8 40 29x10° 110
X Lot 20
3* -Gk niivi 50 5.3x10° 84.2
21 ‘ : , i . 6.0 5.6x10° 95.0
0.0 0.1 0.2 0.3 04 05 7.0 6.8><106 100
Sodium-choleate (%) 8.0 5 3><106 873
Fig. 4. Effect of sodium-choleate on the production of 9.0 23%10° 754
antagonistic substance from Bacillus amyloligue- 10.0 1.SX102 489

faciens Y3.

Table 4. Temperature effect the cell growth and an-
tagonistic substance production from Bacillus
amyloliquefaciens Y3

Cell growth Relative

T t [
emperature(©) (CFU/ml) activity
20 4.3x10’ 73.0(%)
25 45x107 85.7
30 45x10 929
37 47x10 100
45 3.9x10 87.3
50 1.2x10° 489
) ) Fig. 5. Antagonistic activity of Bacillus amyloliquefaciensY3
i s Z¥EE S g against S. gallinarum.
3|8k A5 9S8 Amicon centriprep TIOKE o] 8314 A : Control.
o = g B : n-butanol extract was dissolved with water.
KR =] s Hzi2 B o
MW, 10000& 71€22 32, AeAe 2@ F 80T C : n-butanol extract was dissolved with methanol.
Z

o4 2087 FHoz A 2L 2Hshq B
o]

27} Table 60l 4] = vlo} Zro] WEAlo] Y= AEAY A 2 %381 575, methanold) 47 &a)ste] 2
AFEAYS A2 571 Ao = DEFFIE AL BAY BHE 4A dzagez A ARAY &
e Z2FERL nbutanols 223k 234 F 50T WF2A 2FEAYL FAsQ(Fig. 5).

Table 6. Characteristics of the antagonistic material of Bacillus amyloliquefaciens Y3 for Salmonella gallinarum inhibition.

. Inhibition by high Inhibition by low
St It th
ram MW. () 10K) sub. M.W. ((10K) sub. Culture bro
No heated Heated* No heated Heated* No heated Heated*
Y3
12(%) 10 86 80 100 )

*After treatment for 20min at 807, the residual activity was measured.
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