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Microbial characteristics of domestic waste in a typical residential community of Shanghai
TANG Wenxuan'*, YUAN Xin'er', CHEN Zhukai', PAN Bin’, PENG Renzhen™, YANG Wenhui®,
XU Yanyi1a (1.a. School of Public Health b. School of Basic Medical Sciences, Fudan University,
Shanghai 200032, China; 2. NHC Key Lab of Reproduction Regulation, Shanghai Institute for
Biomedical and Pharmaceutical Technologies, Shanghai 200032, China)

Abstract:

[Background] Domestic waste classification is one of the major livelihood projects in China. With
the introduction of the Shanghai Household Waste Management Regulation in 2019, the work of
domestic waste classification has been carried out nationwide, yet its potential risks especially
those derived from microorganisms are not clear.

[Objective] To investigate the microbial characteristics of the domestic waste in typical residential
areas in Shanghai, and provide a theoretical basis for health protection during the domestic
waste classification process in Shanghai and throughout China.

[Methods] Dry and wet waste from a typical residential community in Shanghai were collected
during 2019-2020. Microbial colonies were counted in domestic waste and analyzed for growth
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patterns. Then through 16S rRNA sequencing using lllumina PE250, hierarchical clustering analysis was conducted to reveal the similarity
and dissimilarity of community compositions in different domestic waste groups, alpha diversity was estimated to reflect the richness
and diversity of bacterial communities, principal co-ordinates analysis of unweighted UniFrac distance was performed to estimate the beta
diversity, and linear discriminant analysis effect size (LEfSe) was used to find features differentially represented among domestic waste
groups.

In the chosen typical residential community of this study, the numbers of microorganisms in waste were quite different, with
lower numbers of microorganisms in dry waste than the numbers in wet waste. In addition, different growth curves of microorganisms
were shown for different seasons, and the peak baterial colony numbers were 200 CFU-cm™, 6x10° CFU-mL™, 10 CFU-cm~, and
2x10° CFU-mL™ for summer dry waste, summer wet waste, winter dry waste, and winter wet waste, respectively. The results of 165 RNA
demonstrated significant differences in a and B diversity indicators among different waste groups, and the difference in waste classifications
was larger than the difference of the same classification of waste in different seasons. The main compositions of bacterial colonies in do-
mestic waste was Proteobacteria, followed by Firmicute and Bacteroidota. The clustering analysis showed that the microbial composition
in summer dry waste was close to that in winter dry waste, while other groups were quite different. In total 48 differential bacterial taxa
were found at the level of genus including Pseudomonas and Pantoea.

Different seasons and different classifications of domestic waste present varied microbial characteristics, with different po-
tential pathogenic microorganisms. Together with other related studies, we suggest that different measures should be taken for different
domestic wastes to prevent and control the health hazards associated with waste classification.

domestic waste classification; microorganism; high-throughput sequencing; microbial colony counting; pathogenic taxa
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wet waste (D) of a typical residential complex in Shanghai based
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. m: ZR T ECEB (Weissella) B z: 7E E(Clostridiales) mm d7: &8 E R (Xanthomonadaceae)

4 LisHENXESMELETF, BHIRIY4A LEfSe St o E
Figure 4 The LEfSe analysis result of microorganisms in summer dry waste, summer wet waste, winter dry waste, and winter wet
waste of a typical residential complex in Shanghai
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MHERMERETR, EETHBRPREYHES
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RugE5F. EHIRBEYEEZAMR AR REE X Hell-
berg %2016 FMREUMKE. BKESERER
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X 8B thoh, KRR P LS F kP eI
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LIERN SR, EE=BhINMEYt EXIE/ 55,
BRBEYMEERS, AtEFEHIRMEYXAE1E
BENAEMNBERRRT, LN E RN EEXK,
BINERNRERNIREE, b, B. £FFhkiF
ZATE 4 h BB RS E IR I EN T, ATE—R A
AEEETHIRFERFHALV(VTIKR. BERE
£, A RH, B, KEFHILKRE R ZRIEES
FU£99 200. 10 CFU-cm™?, B £FBIIRNEERE R
IR E D BE 6x10°. 2x10° CFU-mL™, 2019 FE—INE
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AR EEZNF LI, AREE S LN REE
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ERYIRE, WRIBSERE, EEE JEBTERSA
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EEMRENT, HFAARFEET U ERAR,
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BN, 9 WAl E RS O RR, 16 MAIEO
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£) M B B ER AR BBk BRESA] £ % & F4 AR R
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