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Acute Toxicity of Antibiotics and Anaerobic Digestion Intermediates in

Pharmaceutical Wastewaters

JI Jun-yuan, XING Ya-juan, ZHENG Ping
(Department of Environmental Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to determine the toxicity of antibiotics and anaerobic digestion intermediates on anaerobic treatment of
pharmaceutical wastewaters containing antibiotics, the single and joint toxicities of some antibiotics and intermediates to Photobacterium
phosphoreum were tested by using the 15-min half inhibitory concentration (15 min-IC4,) at pH =7.00 £0. 05. The results showed that
the 15 min-IC,, of ethanol, acetate, propionate and butyrate were 19.40, 20.71, 10.47 and 12.17 gL', respectively, which
indicated that the toxicity descended in the order of propionate, butyrate, ethanol and acetate. The 15 min-ICy, of Amoxicillin,
Kanamycin, Lincomycin and Ciprofloxacin were 3.99, 5. 11, 4.32 and 5. 63 g-L™", respectively, so the toxicity descended in the
order of Amoxicillin, Lincomycin, Kanamycin and Ciprofloxacin. Using equal effect mixing method, the joint toxicity of four anaerobic
digestion intermediates, the four intermediates together with Amoxicillin, Ciprofloxacin, Kanamycin, Lincomycin individually and all
together were investigated, which demonstrated that the first three interactions were additive and the last three were synergistic. The
observations have laid a foundation for control and optimization of anaerobic biotechnology for pharmaceutical wastewater containing
antibiotics.
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Fig. 1 Relationship between the concentration of anaerobic

digestion intermediates and the RLU of P. phosphoreum
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Table 1 Single toxicity of chemicals to P. phosphoreum

. . IC . . o IC
&Y A OlEpy s P4 , EO*I &Y 2R 0] )9 7 AR P , EO*I
g e
M Y= -2.601X +100. 45 0.990 3 19. 40 FUEHHEE Y= -15.849X +113.31 0.9885 3.99
2. Y= -2.477X +101.28 0.993 6 20.71 IR Y= -14.143X +121. 15 0.9573 5.11
]z Y= -4.876X +101. 15 0.982 4 10. 47 VINEE Y= -11.975X +101.78 0.988 0 4.32
Tz Y= —4.080X +99. 64 0.989 1 12.16 EINTRA ! Y=-10.891X +111.33 0.9886 5.63
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Fig. 3 Chemical structure of amoxicillin, kanamycin, lincomycin and ciprofloxacin
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Fig. 4 Relationship between the concentration of chemical mixtures and the RLU of P. phosphoreum
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Table 2 Joint toxicity of chemical mixtures to P. phosphoreum

ST - S 16 A 1C
ZTCRAY Lb [l ) 7 HXRH . o
/gL /gL
A(ZPE + 18 + TR + TIR) Y= -2.586X +102. 09 0.990 2 20. 141 15. 686
B(LBE + LR + AR + THR + N HER) Y= —4.758X +104. 01 0.9855 11.351 13.348
C(LEE+ TR +TNIR + TR + FIRER) Y= -10. 833X +105. 90 0.987 4 5. 160 13.572
D(ZFs + 212 + RIE + TR + MR &%) Y= —11.446X +103. 70 0.9872 4.691 13.414
E( LB+ LR + IR + TR + RNV ) Y= -6.066X +103. 89 0.988 7 8. 884 13. 676
=4 % % T =
FORE + CFR + IR + TR + BURTTRRA + Y= —16.428X +105. 13 0.978 0 3.356 10.225
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MEEHE FF FEYIAS AR L | PR
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FIHETHEFRF DU 350 35 4 1 302800 Sy BT T
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BUAIAVE T, S BRIA Al REE HA T B 40 & 5 2K ]
HAEF B . A8 R AT AL 18] 4 - 2R Y b
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(5], AELDR AT A Hh ) 7 0 84 47 1 AN 2 fie 2 240 i ) 35
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SO ICHR A T Mt B BRI JH. PR AT A o 1) ™
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2 (8 JLIRAY)) MRS TR LR L8 B AN R ELAE
B E S, B AR F AR 5 20 Bk At £ A5 1 IR 1A
PNIE G SR
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