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Preparation of liquid bacterial fertilizer of phosphate-solubilizing bacteria from food waste-recycling wastewater.
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Abstract: The feasibility of using food waste-recycling wastewater as fermentation substrate for producing liquid
phosphate-solubilizing bacillus megaterium fertilizer was investigated. The results showed that bacillus megaterium
cultured in the food waste-recycling wastewater reached logarithmic growth stage in as short as 3~4 days of adaptation
period, and the number of strains reached the maxima on the 6~7th day. The wastewater Il generated from hydrothermal
pre-treatment was more suitable to be the fermentation substrate than wastewater [. The strain numbers cultured in
wastewater II was 5times of what was cultured in wastewater I (4.8x10'>CFU/mL). Salt concentration in the wastewater
had great influence on the growth and metabolism of Bacillus megaterium: the strain numbers first increased and then
steeply decreased with the increase of NaCl concentration, indicating that the optimal NaCl concentration for bacterial
culture was 10g/L. The variation of pH and temperature affected the growth of bacillus megaterium significantly, while
shaking speed and strain inoculation volume were not key influencing factors. The optimal culture conditions were pH 8§,
T=35"C, shaking speed 80r/min, and inoculums of 2%(V/V) as determined by orthogonal experiment. Phosphate-
solubilizing fertilizer prepared by food waste-recycling wastewater was able to achieve effective phosphating of
immobilized phosphorus: the dry weight of soy beans grown in soils amended with 0.025%0~2.5%0 of phosphate-
solubilizing fertilizer was 70.7%~84.5% of that grown in the soil amended with 5% of inorganic fertilizer on weight basis.
Moreover, the optimal amended ratio of the microbial fertilizer was 0.25%o.
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Table 1 The physicochemical parameters of wastewater

produced from food waste recycling

el 34 1 K 11 K%K
pH fH 591 5.58
COD (g/L) 150.4 200.4
TP (mg/L) 5.7x10° 5.6x10°
TN (mg/L) 25103 29193
NaCl (g/L) 1.76 1.19
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SR A S MR AR IR G A T,
it 20 HI4H. 3 pH {54 6.92, -3 Rl A
B VR EOSCE R P B IR S B A
438.5,2.64,527.5,35.6,1072.6mg/kg.
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Table 2 Factors and levels of L,¢(4*) orthogonal experiments

for the optimization of culture conditions
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Fig.1 Morphological characteristics of Bacillus
megaterium strain
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Fig.4 Variation curve of the numbers of Bacillus megaterium
inoculated into the food waste—recycling wastewater as a
function of incubation time
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Table 3  Variance analysis of the effect of conditional

parameters on the numbers of Bacillus megaterium strain

ZH SEJFA H Jj % F 1} W
pH{H 40971 3 13.657 19.28 0.018*
bint)-a 38.422 3 12.807 18.08 0.020*
PRINECH 2.636 3 0.879 1.24 0.432
e 8.177 3 2.726 3.84 0.149
iR 2.125 3 0.708
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(2.0x10*CFU/mL),{H7E pH=5~11 & il 4,375 i %k
A fit T A R v SR S B S 2.2 5 AR pH 1K)
SRIT R TR /K KT 9% 5d MR K 2R AT 4
T B RBLE R NaOH 5 £ pH=6 (1R /K1)

WU AR pH AR R K (pH=5.6) i 5L
(] 48.2% JIR T pH LAAR, 50 pH 4TSN
BN 54345 1T B S 0 5 Bl 1 A K
RN SES

L —m— 1 KK
—00— 11 8k K

T $(x 10" CFU/mL)
(=) —_— [}e) w FS W N ~

4 6 8 10 12

K7 9% pH H
K5 pH fEX EORZF AR B TR 5 R
Fig.5 The influence of pH on the culture of Bacillus
megaterium
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Fig.7 The correlation of the number of phosphate—
solubilizing Bacillus megaterium and the available

phosphorus concentration in soil
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Fig.8 The growth status of soybeans under different

fertilization conditions
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