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Abstract: Microbial-based compound enzyme was in-situ prepared using food waste as the sole substrate in this study, and the effect
and mechanism of ultrasonic combined with enzymatic pretreatment on methane production of food waste was investigated
systematically. Results showed that the combined pretreatment could enhance the methane production of food waste, which was
higher than that of single ultrasonic or enzymatic pretreatment, while increased the enzyme dosage could further improve the
methane production. The maximal methane yield could reach (369.86+14.06)mL/g VS, which was 57.21% higher than that of the
unpretreated food waste. The mechanism dissection revealed that the combined pretreatment promoted the decomposition of
biomacromolecules in food waste, which was transferred from solid to liquid phase, thereby improving the biodegradability of
fermentation substrate. Meanwhile, it was found that the combined pretreatment changed the protein secondary structure and
destroyed the surface morphology of the food waste, and the degradation sequence of the main components in food waste was protein
— lipid — starch. Moreover, the combined pretreatment reshaped the microbial community during the anaerobic digestion process
by altering the characteristics of food waste, and the enrichment of Methanosaeta, a kind of acetotrophic methanogen, further
enhanced the methane production.

Key words: food waste; ultrasonic; microbial-based compound enzyme; anaerobic digestion; methane; microbial communities
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Table 1 The characteristics of food waste and inoculated

sludge
ZH A 5
TS(g/L) 295.72 + 4.00 55.67 = 1.60
VS(g/L) 276.89 % 1.71 18.23 + 1.94
VS/TS(%) 93.64 +1.72 32.70 £ 2.54
pH 18 4.71 £ 0.08 7.13+0.07
VFAs(g/L) 6.96+0.11 0.08 + 0.00
SCOD(g/L) 151.07 + 1.88 0.42 +0.02
HIE (%, AT 2E 1) 12.69 + 0.30 —
HETU(%, AT 13.02+0.92 —
VER (%, AT HE 1) 58.72+0.55 —
1YL (%, LA T AR 1) 4.92+0.30 —
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Table 2 The percentage of protein secondary structure of food waste pretreated solid
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