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Tab. 1 The antagonistic property of isolated strains against pathogens (X+SD)
Diameter of inhibition (mm)
Strain
A. sobria A. hydrophila E. coli E. tarda C. columnaris
M1 — 8.5+0.21 — 9.7+0.35 —
M4 — 10.5+0.28 11.4+0.09 — —
M5 9.3+£0.30 — 8.7+£0.29 — —
M8 — 8.4+0.35 — 8.6+0.26 —
F13 10.5+£0.29 12.1+0.40 12.3+£0.23 9.1£0.17 9.6£0.39
F14 12.5+0.34 14.1+0.29 12.4+0.16 11.6+0.37 9.6+£0.20
F15 11.1+£0.25 13.3+0.44 10.7+0.32 11.3£0.21 9.9+0.47
F17 — 9.9+0.44 — — —
Note: “* means isolated strains have o inhibiting effect on pathogen
2.2 F13 F14 F15 F14 F14
F13 Fl14 F15 10 20 ,
BHIA ; FI3 Fl4  FIS 75.26%  57.73%;  4°C 10 20
> > > > , 87.42%  77.53%; -20C
10 20 , 94.23%
’ ’ ’ ’ 87.63% , 4°C -207TC
API
20d , 20
50CHB , 3
(Bacillus subtilis) ( (P<0.05C5)
2) F14 3
2.3 F14
F14 3 , ’
F14 >
Smin , 80°C 90°C
96.7% 95.3% 52.9% . ’
, 80°C (Penaeus vannamer)
s 90°C ’ )
10min 31.05% Newaj-Fyzul, et al.l'®
8.3% AB1 107 cfu/g
F14 pH 4 , ) >
Fl4 pH pH 3.0— , (0%—35%)
5.0 , 1h 98% ; (85%—95%) ,
2h 87% )
F14
F14 ,
F14 2h,
R 24h
2
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Tab. 2 Physiological and biochemical characterization of three strains

Results
Substrate F13  Fl14  FI15  B. subtilis* Substrate F13 Fl14  FI15 B subtilis*
D-— - - - - D- D-Arabitol - - - -
D-arabinose
L- L-arabinose + + + + L- ) _ - — _
L-Arabitol
. + + + + Gluconates - - - -
Ribose
D- D -xylose + + + + Glycogen + + + +
L- L-xylose - - - - Arginine - - - -
Adonite - - - - Maltose + + + +
Galactose + + + + Lactose - - - -
Fructose + + + + Melibiose + + + +
Mannose + + + + Sucrose + + + +
Sorbose - - - - Fucose + + + +
Rhamnose - - - - Tryptophan - - - -
Inositol + + + + Kohn Glutin + + + +
Mannitol + + + + Raffinose + + + +
Sorbitol + + + + Amylum + + + +
a- -D- 2- -
a-D-mannopyranoside - - - - 2-keto-D-gluconic acid - - - -
o- -D- 5- -
+ + + + - - - -
a-D-Methylglucoside 5-keto-D-gluconic acid
N- ) : ) + + + +
N-acetylglucosamine 2-Nitrophenyl .
-galactopyranoside
Arbutin + + + + Xylitol - - - -
Esculin + + + + Lysine - - - -
Salicin + + + + Ornithine - - - -
+ + + + + + + +
Cellobiose Sodium citrate
Glucose + + + + Pyruvate + + + +
: * c 4 P

> >

Note: *Data from Biomerieux company database; + indicate positive results; — indicate negative results

F3 AFREIKHREFMLERET F14 BFER 304 , 18
Tab.3 The livability of F14 under different temperatures and times 309,
. ()
, / Temperature / Livability (%) ’
Time
80°C 90°C 100°C ’
2min — — 77.9(2.91) 7—12
Smin 96.7(1.76) 95.3(2.23) 52.9(2.58)
10min — — 8.3(1.60) , (ol
20min 95.6(2.43) 68.8(3.88) —
40min 80.2(4.02) — — [20]
( ) = [21, 22]
Note: Data are presented as mean (standard deviations). “—”
Fl14 ,
Not tested

U7 Sugita, et al. " 7 ,
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F4 TRBRMFEMALEBET F14 FEE
Tab. 4 The livability of F14 under different pH and times

) pH/ Livability (%)
Time
5.0 4.0 3.0
1h 99.6(0.46) 99.0(1.55) 98.6(1.72)
2h 92.7(1.90) 89.2(0.79) 87.3(1.06)
( )

Note: Data are presented as mean (standard deviations)

=
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Fig. 1 The inhibitory activities of F14 metabolites against 4.
hydrophila

£5 TRMBEEHET Fl4 EENPHEETN
Tab. 5 Viability of the F14 added to diets after storage at room
temperature, 4 and —20°C
/

Storage temperature /Quantity of F14 added to the
diets (log cfu/g of diet)

Time
4°C -20C
Room temperature
0d 7.68 (0.083)" 7.68 (0.083)"  7.68 (0.083)"
10d 7.56 (0.098) 7.63 (0.013)*  7.66 (0.074)
20d 7.44 (0.124)" 7.57 (0.080)"  7.63 (0.065)"

( ) ;
(P<0.05)
Note: Data are presented as mean (standard deviations). Data
in the same column with the different superscripts are significantly
different (P<0.05)

s F14 90°C
Smin, 95.3%; Smin,
52.9% R
[12]
CO1 93°C  98°C
Smin 95% 55%,

3.0
19%

87%

pH
4.8

(1]

(2]

[13]

Gl G2 Y1l Y2, pH
120min 11%
84% 40%,
,F14  pH 3.0—5.0 , 1h
98% ; 2h
38 46 65 78 82 85 76 79
5.4 , Fl14
[24]
[25]
B75
, B75
[14]
, F14
F14
Aly, et al % s
5 ,
, 4C
, F14
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SELECTION AND CHARACTERIZATION OF PATHOGEN ANTAGONISED
PROBIOTICS FROM INTESTINAL TRACT OF YELLOW CATFISH
(PELTEOBAGRUS FULVIDRACO)

ZHOU Jin-Min"? WU Zhi-Xin"? ZENG Ling-Bing', CHEN Xiao-Xuan’, YANG Li* and ZHAO Yang

(1. Key Laboratory of Freshwater Ecology and Aquaculture / Yangtze River Fisheries Research Institute;
Chinese Academy of Fishery Sciences, Wuhan 430223, China,
2. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Bacterial infections are considered to be a major cause of mortality in yellow catfish (Pelteobagrus fulvidraco)
culture. Using probiotic bacteria to control potential pathogens has been developed and accepted as a good approach in
aquaculture. Bacillus has potential advantages as probiotics because it can antagonize intestinal pathogenic bacteria,
improve the ability of disease prevention, produce enzymes and vitamins, and its spores has strong tolerance to heat,
pressure, acid, alkali, enzymes and other adverse environments. This paper focused on selection and characterization of
Bacillus which would be used as potential probiotics in aquaculture. Sixty five spore-producing bacterial strains were
got from intestinal tract of Pelteobagrus fulvidraco by using water bath kettle at 80°C. Among of them, three strains
(F13, F14 and F15) which had better antagonistic activity against commonly pathogenic bacteria of fish (Cytophaga
columnaris, Edwardsiella tard, Aeromonas hydrophila, Aeromonas sobria and Escherichia coli) were obtained by Ox-

ford-cup tests. The diameter of inhibition zone was up to 9.1—14.1 mm (Oxford-cup diameter was 6 mm). The three

strains were identified as Bacillus subtilis based on physiological and biochemical (API S0CHB) tests referring to data
bank of Biomerieux. The strain F14 which had the strongest inhibiting activity was chosen and measured temperature
and acid tolerance, antibacterial activity of metabolites, viability in feed after keeping in different conditions. The re-
sults showed that survival of F14 were 96.7%, 95.3% and 52.97% after cells were heated in 80°C, 90°C and 100°C for 5
minutes respectively. The cell number declined rapidly in 90°C and 100°C with time. When being heated in 100°C for 10
minutes, survival was 8.3% only. From pH values 3.0 to 5.0, its viability was more than 98% and 87% after being
treated for 1 or 2 hours. It was suggested that the viability and stability of F14 would not be destroyed by feed mixing
and pelletizing, and strong acid gastric juice. The metabolites of F14 filtered by porous membrane showed high anti-
bacterial activities against fish pathogen (4. hydrophila). The number of 4. hydrophila declined rapidly in metabolites of
F14 after 2 hours, and none survived cells were detected after 24 hours. One of the reason was antimicrobial substances
in spent culture supernatant secreted by F14 inhibit pathogenic bacteria. The livability of probiotics in feed was very
important for saving and applying. The viability of the bacteria in the diets was assessed following storage of the diet at
room temperature, 4 and —20°C for 20 days. F14 viability showed no significantly difference in the feed stored at either
4 or —20°C after 20 days of storage. In conclusion, F14 had credible stability and wider activity against pathogens of fish.

It might be used as potential probiotics in aquaculture.

Key words: Bacillus subtilis; Antagonistic strain; Select; Characterization; Pelteobagrus fulvidraco
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