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INTRODUCTION

Atrazine is a herbicide used to selectively control
broadleaf weeds in agricultural fields. Most
atrazine is released to the environment through
agricultural use as a herbicide and in effluents
from manufacturing facilities. Current U.S.
estimations of application are 80 million pounds
per year. Generally, annual runoff losses of
atrazine are 2% to 5% of the total applied.
Atrazine is toxic, often bioaccumulative and
persistent (Fernando et al. 1992). Consequently,
the search for effective remediation methods of
removing atrazine from water is important.

Photolysis and microbial degradation have been 
recognized as important removal forces of many
organic pollutants in natural surface waters
(Hwang et al. 1986; Hwang et al. 1998; Hwang 
et al. 2000). Photodegradation of triazine
herbicides under direct solar light occurs very
slowly (Trotter et al. 1990). In natural aquatic
environments, photodegradation of organic
pollutants can be strongly enhanced by
photosensitizers (Tsao and 1994).
Riboflavin as a photosensitizer has been 
reported to enhance the photochemical
degradation of many compounds in aqueous
solutions and Zika, 1987; Hwang et al.
2000; Cui et al. 2001). Riboflavin is easy to
handle, economical, and environmentally
benign, which makes it attractive for treatment of
environmentally contaminated water; however,
the photoinduced toxicity to microbes by organic
contaminants and riboflavin has been reported 
(Hoffmann and Meneghini, 1979; Khan et
1973). The wide range of reports on this
problem suggests that these compounds may
affect environmental health. 

In this work, microbial bioassays were used to
measure toxicity of the study chemicals based 
on the assumption that microorganisms can act
as surrogates for higher organisms in the
ecosystem. The relative contribution of microbial
assemblages to the riboflavin-sensitized
phototransformation of atrazine in a natural 

water environment was explored using high 
performance liquid chromatography. The effect 
of the metabolite mixture on microbial
populations during phototransformation was
examined using spread plate analysis and 
radiotracer mineralization techniques. 

MATERIALS AND METHODS

and Solutions
Surface freshwater samples were collected from 
the Ross near Jackson,
The of the water samples ranged between
6.5-7.5, and the temperature ranged between 
26°C and 29°C. Assays were initiated within one
hour of collection.

Atrazine (ATR), desisopropylatrazine (DIA), 
desethylatrazine (DEA), 2-hydroxy-atrazine
(HA), desethyl-2-hydroxyatrazine (DEHA), and 
the chemical 
hydroxyatrazine (DEDIHA) were obtained from 

(West Chester, PA).
Atrazine 20.1 purity 98.4%) was 
obtained from Sigma Chemical Company
Louis, MO). Riboflavin was purchased from 
Aldrich (Milwaukee, Individual standard
solutions of atrazine, DEA and DIA were 
prepared by dissolving the required amount in
acetonitrile. Individual standard solutions of HA,
DEHA and were prepared by dissolving
the required amount in water (HPLC grade)
acidified with 5 HCI. Unused portions 
were stored in the dark at 4°C.

Atrazine Deqradation
To quartz flasks, 50 of freshwater
containing atrazine and 
concentration of riboflavin was added and
incubated in triplicates. The flasks were 
suspended in an outdoor tub which contained 
running water for maintaining the water 
temperature at Dark groups were in

Pyrex bottles wrapped in aluminum foil.
The water in the flask was about 3 cm
below the surface of the cooling water. Killed 
group was accomplished with the water samples
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