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Effects of Elevated Tetracycline- Concentrations on_ Aerobic Compoéiihg of
Human Feces: Composting Behavior and Mlcroblal Comml;nlty Successmn
SHI Hong-lei', WANG Xiao-chang' , /LI Qian' § LIU Yuan | il .
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Limited of China Construgtwn First Groupy Belﬁng 1 161 Chlnd)

Abstract: In order to’ investigate the effect of, antlblotlcs ‘on composting behavwr ,||"l enzymatie: hct1v1ty, and microbial communlty
successmn during the aerobic composting of hiiman feegs/using sawdust as the bulk carrier, tetfacycline (TC) was added 6 the
cOmpostlng system atfour different concentrdtljons (0% 100, 250,/ and 500 mg-kg}). Microbial community succession was examined
by hfgh th‘roughput 16S rRINA® gene sequencing. The rlgsults showed that the influence of TC on the physical and chemical properties of
compost was .related 1o its concentration. With"the 1ncrease AN~ Tt concentration, the temperature increase durlng aerobic composting
was inhibited, the water-soluble carbon ( WSC) residue was increased, the germination index ( GI) was decreased, and the
dehydrogenase activity (DHA) was also hindered. Parameters, such as temperature, WSC, GI, and DHA, are widely accepted and
representative indicators to evaluate compost maturity. Overall, when the concentration of TC was higher than 500 mg-kg™', the
aerobic composting process and the maturity of the final compost were inhibited. Furthermore, elevated TC caused significant changes
in microbial community succession and reductions in community diversity and abundance. Therefore, interference in microbial
community structures and a hindrance to biological activity are believed to be the main adverse effects of TC on the composting process
and maturity of the composting products.

Key words :tetracycline ; aerobic composting; human feces; microbial community; compost maturity
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Fig. 1 Schematic diagram of the ecological composting reactor
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Table 2 Changes in physicochemical parameters for composting treatments
b R " WSC NH, -N NO; -N DHA( X TPF 1)
" /C P /gkg ! /g-kg ™! /g kg ! /mg-(gh) !
AL A 23.5 5.89 85.46 +1.23 27.69 +2.52 7.85+0.86 2.52+0.12 12.97 £1.01
CK-1 44.5 6.87 99.72 £3.23 25.46 £2.45 12.23 £1.85 2.35+0.12 10.25 £0.68
CK-2 43.5 7.51 39.71 £2.15 79.27 £3.77 9.07 +£1.27 1.77 £0.11 7.88 £0.56
CK-3 28.0 7.17 14.39 £0.27 145.76 +5.85 1.73 £0.16 0.94 +£0.07 6.29 £0.46
TC100-1 41.1 7.21 101.06 +4.47 22.69 £2.31 13.44 £1.56 2.39+£0.17 10.86 +£0.78
TC100-2 44.4 7.85 43.51 +1.78 69.33 £4.17 10.19 £0.99 1.85+0.11 7.07 £0.41
TC100-3 28.2 7.45 15.83 £0.29 116.21 +3.97 1.78 £0.09 1.02 £0.05 5.38 £0.64
TC250-1 37.7 7.14 87.14 £2.74 13.13+£1.11 11.98 £1.11 2.56 £0.11 7.14 £0.35
TC250-2 39.2 7.72 49.22 +3.46 60.61 £3.86 8.71 £0.77 1.89+£0.13 10.02 £0.71
TC250-3 28.7 7.51 20.46 +0.31 95.54 +4.14 1.86 £0.15 1.11 £0.08 4.55+0.32
TC500-1 39.4 7.28 79.53 £2.78 10.04 £1.09 11.15+1.38 2.62 £0.05 6.94 £0.45
TC500-2 35.2 7.85 50.38 £1.95 45.22 +£3.20 8.84 +0.72 1.93 £0.06 4.96 £0.37
TC500-3 28.5 7.48 25.07 £0.24 80.22 +2.88 1.91 £0.35 1.15 £0.06 3.13 £0.15
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Fig. 3 Changes in activities of dehydrogenase during human

feces aerobic composting with different treatments
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Table 3 Diversity (Shannon and Simpson) and sequencing
depth (coverage) indexes for the bacterial community

in each sample

i FHE OTU AR B wifpel Bam=x

J 26723 580 2.82 0. 154 0. 990
CK-1 26844 406 2.10 0.279 0. 992
CK-2 29729 902 4.20 0. 033 0. 988
CK-3 23812 692 4.05 0. 043 0. 987
TC100-1 25218 528 2.93 0. 162 0.990
TC100-2 28726 590 3.65 0.057 _~0.991
TCI100-3 30605 748 3.91 0 0’40";’. 1 01989
TC250-1 32198 701 2.69 0.169 /' 0.992
TC250-2 323452 599 3.69 0. (547!”.--"" 0. 990
TC250-3 22249 4934 | 3.67 0. 060 rd4 0.989
TC500-1 30061 570 ‘o 0/163¢" 0,990,
TC500-2 259501 /441 | 297 0.129.1 ~0.992
TC500-3 22334 568 W 312 0.118 70, 988
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Fig. 4 Bacterial community evolution during the aerobic composting of human feces at the phylum level
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Fig. 5 Heatmap of species relative abundance at the genus level in compost samples
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Bacillus Firmicutes
Escherichia/Shigella Proteobacteria
Sphingobacterium Bacteroidetes
Parapedobacter Bacteroidetes
Myroides Bacteroidetes
Moheibacter Bacteroidetes
Bhargavaea Firmicutes
Pusillimonas Proteobacteria
Alterervihrobacter Proteobacteria
Polvmorphobacter Proteobacteria
Pediococcus Firmicutes
Weissella Firmicutes
Falsochrobactrum Proteobacteria
Sandarakinorhabdus Proteobacteria
Nitratireductor Proteobacteria
Taibaiella Bacteroidetes
unclassified Bacteroidetes
Sporosarcina Firmicutes
Brevundimonas Proteobacteria
Ochrobactrum Proteobacteria
Lactobacillus Firmicutes
Chryseobhacterium Bacteroidetes
Rhodopirellula Planctomycetes
Flavobacterinm Bacteroidetes
Kofleria Proteobacteria
Sphingomonas Proteobacteria
Enterococens Firmicutes
Sphingobium Proteobacteria
Oceanobacillus Firmicutes
Devosia Proteobacteria
Cesiribacter Bacteroidetes
Rhodococcus Actinobacteria
Bifidobacterium Actinobacteria
Luteimonas Proteobacteria
Actinotalea Actinobacteria
Sphingopyxis Proteobacteria
Planctomicrobium Planctomycetes
Romboutsia Firmicutes
Gemmiger Firmicutes
Pigmentiphaga Proteobacteria i
Microvirga Proteobacteria A
Camelimonas Proteobacteria ?
Enterobacter Proteobacteria
Gracilibacillus Firmicutes
Blautia Firmicutes
Spartobacteria genera incertae sedis  Verrucomicrobia
Shinella Proteobacteria
Rummeliibacillus Firmicutes
Pseudomonas Proteobacteria
other
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Fig. 6 Redundancy analysis of the relationships between
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and the physiochemical attributes of composting samples
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