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Introduction                                                                                                                                                 
Pharmaceutical and Personal Care Products (PPCPs) are raising environmental concern because of their 
widespread usage, ubiquitous presence and potential for adverse health effects. Some PPCPs remain bioactive in 
the environment and cause toxicological impacts on non-target organisms 1, 2. The major sources of PPCPs in the 
environment are from human and veterinary applications, waste water treatment plants, and residential and 
commercial areas 3-6. The concern is that antibiotics can cause many potential risks such as genotoxicity, 
endocrine disruption, development of drug resistance, and alterations in aquatic ecology7. Various studies in the 
USA, China and the continental Europe have been carried out on the presence and fate of pharmaceuticals in the 
aquatic environment but there are little or no studies carried out in the Indian sub-continent on the same. 
Therefore, the aim of this study is to detect the presence of antibiotics in the Vrishabhavathi River in Southern 
India (Figure-1). In this study, four antibiotics- Sulfamethaxozole [SMX], Trimethoprim [TMP], Erythromycin 
[ERY] and Chloramphenicol [CAP] were selected for the analysis. The selection was based on a small survey 
conducted in and around the study area and also the capabilities of the laboratory to analyse the selected 
antibiotics.   

Study area  
The Vrishabhavathi River, a tertiary tributary of River Kaveri was chosen as the study area as it is one of the 
most polluted rivers of Karnataka (Figure-1). It is encompassed between 120 45l to 130 03l North latitudes and 
77023l to 77035l East longitudes. It drains a major part of the metropolis, Bangalore, and carries effluents 
generated from the industrial belts and thickly populated residential areas of Bangalore and Ramanagaram 
districts in Southern India. 
 
Material and methods  
Water samples were collected in August (monsoon) and November (post-monsoon)  2012, from five sampling 
points along the stretch of Vrishabhavathi River, two sampling points at the downstream of Kaveri River and one 
sampling point after Vrishabhavathi River’s confluence with Kaveri River (referred as mixing point)in order to 
know the variation in the concentration of antibiotics. The sampling points are shown in Figure-1. Grab samples 
were collected in 250ml clean polypropylene bottles. The collected samples were refrigerated at 40C and then 
transported to the laboratory within 36 hours. In the present study, totally 16 samples were analysed (including 
both monsoon and post-monsoon). Water samples were extracted using Oasis® HLB cartridges following the 
methods published8,9 with a slight modification that is the concentrated sample extracts (0.5ml) were 
reconstituted (to 1ml) with 25% of methanol instead of water. The target analytes were separated by Agilent 
HP1100 liquid chromatograph which was interfaced with a triple quadrupole tandem mass spectrometer 
equipped with a Turbo IonSpray source operated in both positive and negative modes. A Betasil C18 column 
with 2mM ammonium acetate and methanol as mobile phase were used for the quantification of the target 
analytes. The limits of quantification for each compound ranged between 0.02-0.5 ng/l. The procedural 
recoveries ranged from 70 to 100% for SMX, TMP and CAP and 60% for ERY. 
 
Results and discussion                             
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This study is the first study in India which is aimed at detecting the presence of selected antibiotics in the River 
water. The selected antibiotics-SMX, TMP, ERY and CAP were found in all the 16 water samples collected in 
both monsoon and post-monsoon seasons. It was observed that the concentration of antibiotics increased from 
upstream to the downstream side for both River Vrishabhavathi and River Kaveri in the monsoon and post-
monsoon seasons. Among the selected antibiotics, SMX was found to be the most predominant. The maximum 
concentration of SMX reached 900ng/l in monsoon and 155ng/l in post-monsoon season respectively. 

 
Figure-1 : Sampling locations (Source : Google) 
. 

Byramangala tank had the maximum concentration of SMX and ERY in both the seasons. This reservoir is 
located in rural area surrounded by huge agricultural fields and also has lot of livestock rearing. SMX is widely 
used in human and veterinary applications10, which could be the reason for its high concentration.  
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Figure-2: Concentration of selected antibiotics in River Vrishabhavathi and River Kaveri in monsoon season. 
 

 
 
Figure-3: Concentration of selected antibiotics in River Vrishabhavathi and River Kaveri in post-monsoon 
season. 
 
ERY was found at high concentrations compared to TMP and CAP in both the seasons and reached maximum 
concentrations of 210ng/l and 40ng/l in Byramangala tank. ERY has been found upto 0.7µg/l in German and US 
surface waters11,12 and 1µg/l in UK rivers13. 

0
100
200
300
400
500
600
700
800
900

1000

SMX

TMP

ERY

CAP

Kaveri River downstream

Co
nc

en
tr

at
io

n 
(n

g/
L)

Mixing 
point  

Vrishabhavathi River downstream 

0

20

40

60

80

100

120

140

160

180

SMX

TMP

ERY

CAP

Vrishabhavathi  river  downstream

Mixing point

Kaveri river downstream

  C
on

ce
nt

ra
tio

n 
(n

g 
/L

) 

Organohalogen Compounds Vol. 75, 538-541 (2013) 540



 
The downstream of River Kaveri is polluted mainly due to the agricultural run-off and the entry of 
treated/untreated domestic and industrial effluents at Kollegal. The concentration of antibiotics is more at the 
mixing point in the monsoon season SMX- 160ng/l and ERY-50ng/l and less than 5ng/l in the post-monsoon 
season for the downstream of River Kaveri and the mixing point.  
 
The concentration of antibiotics was high in monsoon season compared to post-monsoon season. One of the 
reasons could be the increase of large amount of agricultural run-offs from the surrounding areas into the rivers 
in the monsoon.  
 
The concentrations of selected antibiotics were high in Vrishabhavathi River compared River Kaveri. The 
concentration of SMX is higher compared to studies done in other countries. This might be due to the excessive 
usage of SMX in the study area. Frequent sampling should be done in order to know the trend of antibiotic 
pollution in this study area. This data set can be used as a base-line data for further studies to be carried out 
Regarding the treatment of PPCP polluted waters, literature suggests that photolysis may be more effective than 
hydrolysis, sorption to sediments and biodegradation in the elimination of antibiotics in the natural aquatic 
environments14-16.Hydrolysis and sorption to sediments is of minor importance for the elimination of SMX17. In 
addition to this the high levels of suspended sediments and the synthetic substances released in the aquatic 
environment may also influence the photolysis of antibiotics. 
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