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Abstract: Penlcﬂhn is the most widely used and longest-hved antibiotic in the ph‘armaceutlcal industry. It belongs «to the bio-

Environmental Momtdrmg Center, Shl]]dzhudng 9500

fermentation chass of drugs, with a large amofint of fegmentation exhaust containing. volatile organic compounds ( VOCs) generated
durmg the prodess ofipénicillin production) which haye a gerious impact on the environment. In this study, the pollution characteristics
of thg fermented exhaust are=studied by using lnvestlg_atlon and’ te_,stlng the souces of the pollution and via a health risk assessment
mode]. Thezmain “results show that 23 kinds of VOCs were deteet'@d in the penicillin fermentation exhaust. The main pollutants included
vinyl acetate trifluordtrichloroethane, dl(hlorotetrdﬂuoroethdne and methylene chloride. In the heating stage, holding stage, cooling
stage, and fermentation stage, the proportion of chlorinated hydrocarbons was the highest, followed by esters, and the total amount of
these two kinds of substances accounted for more than 90% of total volatile organic compounds (TVOCs). Using the model of health
risk assessment, the noncarcinogenic risk value of the total fermented exhaust was 4.98 x 10>, which estimating the risk value by
concentration gradient expansion is much lower than the maximum acceptable level (5 x10 ™% a™') recommended by the International
Commission on Radiation Protection (ICRP), which will not cause certain non-carcinogenic risk to the exposed population. VOCs in
fermentation exhaust also have carcinogenic effects on human beings. The main health hazards to humans are 1, 3-butadiene,
dichloromethane, methyl chloride, carbon tetrachloride, benzene, and 1,1-dichloroethane.

Key words : fermentation exhaust; volatile organic compounds( VOCs) ; pollution characteristics; health risk assessment
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Table 1 ~ Sampling conditions record
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Fig. 3 Comparison of contribution rates of different VOCs
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Table 3  Toxicity factors and the physical and chemical properties of the pollution factors of VOCs compounds
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Table 4  Long-term intake and noncarcinogenic risk values for typical VOCs in the pharmaceutical industry
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Table 5 Major VOCs lifetime risk of carcinogenic exposure
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