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Abstract:
(erythromycin,

Lincomycin and three macrolide antibiotics
spiramycin, azithromycin) are widely
used in medical, livestock and poultry industries, and
distributed to the environment through the discharge,
treatment and disposal of pharmaceutical wastewater,
livestock wastewater and municipal sludge. Anaerobic
digestion is a common method to effectively treat
antibiotic wastewater. In view of the concentration

distribution of these antibiotics in typical wastewater and
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their effects on anaerobic digestion and metabolism, the
response characteristics of anaerobic digestion to these
four antibiotics were summarized. The results show that
lincomycin and three macrolide antibiotics can promote
the anaerobic digestion of methane at low concentrations
but inhibit the methane production at high concentrations.
The inhibition effect is mainly caused by the accumulation
of volatile fatty acids (VFAs) and the decreased activities
of some VFA-oxidizing bacteria and methanogens. Finally,
the anaerobic metabolic biodegradation pathway of the
antibiotics and the method of relieving the antibiotics

caused inhibition were discussed.
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Tab.1 Physical and chemical properties of three macrolide antibiotics (erythromycin, spiramycin,

azithromycin) and lincomycin
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Fig.1 Chemical structural formulae
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Tab.2 Mass concentration distribution of three macrolide antibiotics (erythromycin, spiramycin, azithromycin )

and lincomycin in typical wastewater

HPUER TR/ (pgel )

21%%[7,18*2]] @”%ﬁ)’]{:%%[ﬁ,]/.ﬂ'%] Bﬂﬁ%%,/.w,b*%] Mm’%%[ﬂl#%]
5K 4.300~2 009. 000 29 100. 000~44 300. 000 4. 900~83 100. 000 43 909. 000~87 000. 000
BEyT K 0.004~11. 800 0. 240~48. 400
HEE K K 0.005~1. 798 0. 005~0. 603 0. 060~22. 000 2.730~25. 000
HK 0. 035~2. 054 0. 005~0. 375 0. 060~0. 400 1. 060~45. 700
FRIHEIK 0.029~0. 172 0.198 0.918 205. 00~3 005. 00
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Tab.3 Effects of three macrolide antibiotics (erythromycin, spiramycin, azithromycin) and lincomycin on

biogas production or VFAs metabolism during anaerobic digestion

i B/ (mge L) X Ve 5 AT
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IO SR A A= R, W s R ,

AT 200000 23.16% F138.10% i [44]
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15.00 {ficSiis LIRS TR 2R, H s LR [38]

% 50.00~1000.00 ], IMP:71.4%6~88.4% LFRANT PRER IR T HiR [40]
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Fig.2 Influencing mechanism deduction of three macrolide antibiotics (erythromycin, spiramycin,

azithromycin) and lincomyecin on anaerobic digestion
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