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SUMMARY
. Title

Study of the antibiotic resistant bacteria in river water and treated effluents in

Kyongan River

Il. Importance and Objectives

In order to grasp the current extent of antibiotic resistant bacteria (ARB)
distribution and to provide a scientific evidence for prospective policy making
against antibiotics abuse in livestock industries, the distribution of ARB in river
water and discharges from wastewater treatment plants in Kyongan stream were

investigated.

Ill. Scope of Research

= Analysis of ARB in river water

= Analysis of ARB in discharges from wastewater treatment plants
= Analysis of ARB in discharge from a stockbreeding facility

* Influence of antibiotics on the performance of biological wastewater treatment

V. Results and Discussion

In river water samples investigated, heterotrophic bacteria was found in the
order of 10* cfu/mL. The resistance against three types of tetracycline (TC) was
not so high although they are consumed best in livestock industries. The
resistance rate was less than 10% for oxytetracycline (TM) and less than 2% for
TC, chlorotetracycline (CTC), and enrofloxacin (BT) which is one of quinolones.
Higher resistance was turned out for ampicillin (AMP), penicillin-G (PG) and
linsmycin (LM).

In many samples of riverwater, the resistance against sulfadimethoxine (SDM),
PG, AMP and LM in downstream was increased after the introduction of
discharged effluents. The discharged effluents from wastewater treatment are
influencing the extent of antibiotic resistance of river water. The resistance rate
was gradually increasing through the river from upstream to downstream.

Experiments regarding the influence of antibiotics on the performance of

_iv_



biological wastewater treatment process showed that the extent of ammonia
oxidation was lowered as anitibiotic concentration increased. The oxidation of
nitrite was not severely affected. The poor extent of ammonia oxidation was
observed with penicillin, compared to amoxicillin and sulfonamide. The antibiotic
compounds used in the tests were not easily biodegradable in biological treatment
reactor, and thus final discharge quality, especially ammonia and COD, from
treatment facility can not be satisfied if the content of antibiotics exceeds beyond

certain limit.

V. Applications

* This study provided a solid foundation on that the abuse of antibiotics in

livestock industries could contaminate natural water guality and ecosystem.

The kinds of antibiotics and data of ARB rates and distribution can be used in
making policies on livestock industry, antibiotics abuse and regulation.
= A high content of antibiotic compounds exceeding a certain limit could cause
poor removal of ammonium nitrogen and soluble COD in biological wastewater
treatment facilities.
= Any proper technological countermeasure is urgently required in order to prevent
residual antibiotics and ARBs from slipping away to natural water system. For
the purpose of complete degradation of residual antibiotics, a proper advanced
oxidation process (AOP) should be selected and applied after biological
treatment step and before final discharge. In order to prevent ARBs slipping
out to river, the disinfection process and discharge regulation should be
reinforced. It will be economically beneficial if single additional AOP unit can
take charge effectively on complete degradation of antibiotic compounds and

strengthening the disinfection capability.
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