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Screening of high effective protein-degrading Bacillus subtilis and
study on promotion to Jian carp growth
WANG Jia-Ni XIONG Yan" HU Min ZHOU Hui-Xia DU Wei-Ping

(Key Laboratory of Animal Disease and Human Health of Sichuan Province, Sichuan Agricultural University,
Ya’an, Sichuan 625014, China)

Abstract: [Objective] To obtain Bacillus subtilis A7 and explore its clinical use. [Methods] A7 was
screened through milk plate and identified by conventional bacteriology and 16S rDNA. Growth
promoting effect on Jian carp was explored via clinical feeding experiments. [Results] Diameter of
protein hydrolysis circle was 27.5 mm. The optimal solid fermentation conditions were: temperature
28 °C, inoculation amount 5% (1.2><109 CFU/mL), ratio of material to water 1.0:1.2, fermentation
time 72 h. Diets with 0.5%, 1.0%, 1.5% A7 could promote Jian carp growth, and 1.0% A7 added
displayed the highest weight gain and protein efficiency, and the lowest feed coefficient, difference
was significant comparing with product group and blank group (P<0.05). With increasing dosage of
A7, protease and amylase activity in hepatopancreas and intestine of all test groups increased first,
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then decreased, and compared with product group and blank group, 1.0% added was also the best
(P<0.05). Besides, fish fed with A7 had obvious trend of an increase content in crude protein and a
decrease in crude fat comparing with blank group (P<0.05). [Conclusion] Fish baits with A7 can
promote growth, reduce feed coefficient, increase protease and amylase activity, and improve fish

flavor.

Keywords: Bacillus subtilis, Protein degradation, Weight gain, Jian carp
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Table 1 The analysis on variance results of soybean meal degree of hydrolysis

A B C D
Number Temperature (°C) Inoculation amount (%) Ratio of material to water ~ Fermentation time (h) DH (%)

1 25 2 1:0.8 24 1.00
2 28 5 1:0.8 48 20.92
3 30 10 1:0.8 72 18.72
4 28 2 1:1 72 25.78
5 30 5 1:1 24 8.70
6 25 10 1:1 48 18.61
7 30 2 1:1.2 48 25.53
8 25 5 1:1.2 72 30.32
9 28 10 1:1.2 24 7.65
Ki 49.93 52.31 40.64 17.35

Ks 54.35 59.94 53.09 65.06

Ks 52.95 44.98 63.50 74.82

ky 16.64 17.44 13.55 5.78

k> 18.12 19.98 17.70 21.69

ks 17.65 14.99 21.17 24.94

R 1.47 4.99 7.62 19.16

*2 TMERTFHREKEAEINER

Table 2 The analysis on variance results of soybean meal average peptide link length

A B C D
Number Temperature (°C) Inoculat(l(;)r; amount  Ratio ova ;r;ae\;erlal to Ferment(elult)lon time APLL (kD)
1 25 2 1:0.8 24 53.60
2 28 5 1:0.8 48 4.64
3 30 10 1:0.8 72 5.21
4 28 2 1:1 72 3.78
5 30 5 1:1 24 10.57
6 25 10 1:1 48 5.17
7 30 2 1:1.2 48 3.85
8 25 5 1:1.2 72 3.24
9 28 10 1:1.2 24 11.86
Ky 62.01 61.23 63.45 76.03
K 20.28 18.45 19.52 13.66
Ks 19.63 22.24 18.95 12.23
ki 20.67 20.41 21.15 25.34
k> 6.76 6.15 6.51 4.55
ks 6.54 7.41 6.32 4.08
R 14.13 14.26 14.83 21.27
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Table 3 The effect of A7 on growth performance in Jian carp (n=30, x+s)

Experimental groups Initial body weight (g) Final body weight (g) WGR (%) FCR PER (%)
I 80.02::0.07 130.510.45° 63.10+33.79° 1.85+0.02° 1.7240.04°
II 79.79+0.05 147.56+0.65° 84.94+13.92° 1.55+0.02¢ 2.05+0.04°
I 80.040.03 134.74+0.75" 68.34£20.45"  1.90+0.02" 1.67+0.04™
I\ 80.00+0.05 126.25+0.22¢ 57.81+17.87° 1.97+0.03° 1.62+0.03¢
% 80.10+£0.03 120.34+0.76° 50.24+16.95° 2.31+0.06 1.38+0.04°
(P<0.05) (P>0.05).

Note: In the same column, values with different small letter superscripts mean significant difference (P<0.05), while with same small
letter superscripts mean not significant difference (P>0.05).

25 A7 HBREMI BRI EEAEER 8.63% 5.83%  30.79%
WEMERTE N BIF N 9.92% (P<0.05) 4
26 A7 txEM 2 ABEB AR
A7
(P<0.05)
60 d (P>0.05) II
30d 60 d 1% A7
2.41% (P<0.05)  1.11%
5.62% (P>0.05) 3.52% (P<0.05)
7.07% 5.62% 10.55% (P<0.05) 1.37% (P>0.05) 5

R4 AT BRERXE SRR R AR F1 A7 8 Y & B BE KO M ERIE W RV

Table 4 The effect of A7 on protease and amylase activity in hepatopancreas and intestines in Jian carp (n=9, x+s, U/g)

Experimental groups

Time (d) Organ Items I 11 1 v v
30 91.64+3.96" 92.01+3.54° 92.00+1.14° 88.3742.58" 85.44+5.06°
85.18+1.37" 87.04+0.81° 85.79+1.22° 84.56:0.96° 81.07+1.81¢
271.04+7.34"  279.93+2.37° 276.86+4.28" 265.12+7.57™ 256.65+5.49°
59.63+2.65" 59.72+4.53" 57.25+4.68° 58.07+3.62° 50.53+2.75°
60 105.91+4.07° 109.35+2.02° 108.316.60° 108.44+5.22° 103.53+5.26°
103.67+1.46° 106.77+2.50° 105.41+2.19° 99.72+2.76" 96.58+1.88°
427.4348.60™  447.04+8.07° 433.18+5.96° 411.53+10.75° 341.79+10.21°
63.96+4.01° 66.49+3.21° 64.04+4.22° 62.83+1.77° 60.49+5.17¢
(P<0.05) (P>0.05).

Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with same small letter
superscripts mean not significant difference (P>0.05).
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Table 5 The effect of A7 on the contents of crude protein and crude fat in Jian carp (n=3, xts, CFU/q)

Nutritional Experimental groups
compositions (%) I II il v \Y%
) 18.08+0.22% 18.26+0.29° 18.14+0.32* 18.06+0.29" 17.8340.26°
Crude protein
5.83+0.55™ 5.76+0.38° 5.87+0.48" 5.84+0.23" 5.97+0.28°
Crude fat
(P<0.05) (P>0.05).

Note: In the same row, values with different small letter superscripts mean significant difference (P<0.05), while with same small letter
superscripts mean not significant difference (P>0.05).

3 wWig (2007)?”  Kumar  (2006)27  Aly  (2008)
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