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Optimization of Sporulation Parameters for Aerobic Composting
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Abstract: Bacillus subtilis is an important microbial agent during the aerobic composting. To
reduce the production cost and improve the quality and applicability of bacteria, the spore
production process of Bacillus subtilis was studied. Firstly, the culture medium and environmental
conditions of Bacillus subtilis GX2 were optimized using shaking flasks. Cell concentration was
further increased by a batch feed optimization method in a 3 L fermenter. Finally, single-factor and
orthogonal experiments were applied to optimize the spore-forming process. The results showed that
the number of viable cells and spores in the fermentation broth reached 1.57 x10" CFU/mL and
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1.32x10" CFU/mL, respectively, and the spore rate was 84.1% when rotating under 150 r/min at pH

6.8 and 50 C. To conclude, the optimization of fermentation and spore production for Bacillus

subtilis GX2 effectively increased the number of viable cells and spores in the fermentation broth,

and reduced the cost of microbial agents. This work provides guidance for Bacillus subtilis culture

and lays the foundation for subsequent industrial production and application of aerobic composting.

Keywords: microbial agents, Bacillus subtilis, spore rate, optimization
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Table 2 Orthogonal optimization design and results

C(¥%3#/(r/min))

2 7.3 45 100

e ! i e S f vk o
1 1 1 1 103.0 86.5 83.9
2 1 2 2 137.0 70.0 51.1
3 1 3 3 116.5 70.0 60.1
4 2 1 2 128.0 52.0 40.6
5 2 2 3 117.0 86.0 73.5
6 2 3 1 126.0 84.0 66.6
7 3 1 3 107.0 58.2 54.4
8 3 2 1 89.0 34.0 38.2
9 3 3 2 79.0 43.0 54.4

£3 RMESH

Table 3 Range analysis

A 118.83 123.67 91.67 32.00 A,
AT B 112.67 114.33 107.17 7.16 B,
c 106.00 114.67 113.50 8.67 o
A 75.50 74.00 45.07 30.43 A,
AL B 65.56 63.33 65.67 2.34 B;
c 68.17 55.00 71.40 16.4 Cs
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oAb BB A 7= 1k B, 46 e 28 40 28 0 A B, kA 1.57x10" CFU/mL, ZFfE%0k 1.32x10"° CFU/mL, %
ZETRAT B GX2 1105 B B 28 0 B0 8 958 s 1) B 5% A% 2R 84.1% , 5 B R LA 1L, 1 28 i g0 fL Ak v]
PERTT 28 W08 ST %20 A\BsCs, B pH 2 6.8, 35 HE— B R GX2 IR 2 H Tl bk
FEELE A 50 °C, BEFEFE R 150 v/min, 7E ML S F T FER I E TS
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