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Metabolic balance of microbial interactions lays the foundation of efficient anaerobic
digestion (AD) process. Low carbon/nitrogen (C/N) food waste (FW) resulting in
nutrient imbalance always causes AD to be unstable. In this study, we used low C/N
FW (6, 11) as the substrate, and performed microbial and multivariate statistical
analyses to study how to best regulate low C/N digestion. The results revealed that
the diverse microbial consortia had a variable equilibrium in terms of ALK, FAN, and
VFA to methane generation, implying cooperation or competition across the
microbiomes. Experimental data showed that, free ammonia nitrogen (FAN)
concentrations ranging from 0 to 25 mg/L, volatile fatty acid (VFA) concentrations
ranging from 510 to 2100 mg/L, and alkalinity (ALK) concentrations ranging from
3300 to 7800 mg/L, when combined with a well-developed physiological balance,
robustly guaranteed efficient methanogenesis with methane production ranged
between 150-250 mL/g VS no matter of low C/N=6, 11, through the regulation of
niche differentiation. Based on the core microbial community selection (e.g.,
Euryarchaeota MAG162, Euryarchaeota MAG53 and Thermotogae MAG119),
metabolic reconstruction identified complementary metabolism as the key to
safeguard the physiological digestion balance via the corporation of distinct digestion
pathways (e.g., co-existence of acetoclastic and syntrophic methanogenesis) with
relatively complete gene sets aided in the physiological balance of digestion.
Findings of this study could provide approach for digesting FW with low C/N ratios

through microbial interspecies interaction regulation.
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