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Abstract : In this study, fecal nonpoint pollutant sources tracking were conducted on Ansan stream. Multiple Antibiotic Resistance
Analysis (MARA) method used in this study is based on the premise that fecal bacteria derived from intestine of human or animal
has each different resistance for antibiotics. First of all, a database for known sources should be established to use the method and
then, an unknown sample was applied on the database to find unknown sources by statistical analysis. The Ansan stream was con-
sidered with divided condition into three parts: upper (livestock farming area), mid (old section of the city), and downstream (new
section of the city) to search an environmental influence of the stream basin. As results of the statistical analysis, it could be esti-
mated that the upper stream area was influenced by animals due to the nature of influence for the livestock farms located in this
area because livestock were classified as percentages of 45.8% in 3-way method divided into livestock, pet and human. In case of
midstream and downstream, the human influence was remarkable as percentage of 60% and 80%, respectively. From these results,
it could be judged that the MARA method is useful in source tracking the non-point pollutant sources because the MARA results
correspond to which predictable non-point pollutant sources by a field study. Also, it is expected that a more effective source tracking
will be possible as establishing database of each area.

Key Words : Multiple Antibiotic Resistance Analysis (MARA), Source Tracking, Non-Point Pollutant Sources, Fecal Pollutant Sources,
Statistical Analysis
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Table 1, Concentrations and sorts of antibiotics used in study

o . Concentration
o, A4 & A7 Yol AFL etk AF 14 5 Sorts of antioiotics (ug/mL, in TSA)
AR @S Y] Al e AH2 FbRetell Eat, & OTC (Oxytetracycline) 25,5,75,10,15
=1 A 7IAAE o8-8t A=A AP £ Colif STR (Streptomycin) 25,5,7.5,10,15
derg glel ARl 34 wisE AAT T, EdE ARE CEP (Gephalothin) 15,25, 35
100 mL WlAAIZ o] H et YRS 22228 100 mL ERY (Erythromycin) 60, 70, 90, 100
T Q911 A 55kt o] FAE AEE AxPT Q= TET (Tetracycline) 25,5 75,10,15
WF % oju}x](Cat. No. 7141 104, Whatman, Maidstone) = NEO (Neomycin) 25,510
olatsla ojatrt 92 ¥ ZHEE Petri dish (SPL lifescience RIF (Rifampicin) 5,10, 15,30
Corp., Korea)ol| %7 ©o} M-Coliblue24S Z15 M2 AMX (Amoxicilin) 15
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Predicted membership

source Total
Human Animal
Human 931 50 981
Frequency )
Animal 44 904 948
o Human 949 51 100.0
° Animal 46 954 100,0

Fig, 2, Results of 2-way database established for the study area
(x-axis: discrimination score, y-axis: frequency).
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Fig. 3. Results of 3-way database established for the study

area (x-axis: discrimination score, y-axis: frequency).
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Table 4, MARA results of the downstream area

Predicted membership

source Human Animal Total
Human 931 50 981
Frequency Animal 44 904 948
R-23 37 9 46
A-9 36 10 46
Human 949 51 100.0
% Animal 46 954 100.0
R-23 80.4 196 100.0
A-9 783 217 100.0
(2-Way)
Predicted membership
source Cow Dog Human Total
Cow 407 1 0 408
Dog 0 516 24 540
Frequency Human 3 73 905 981
R-23 3 13 30 46
A-9 4 7 35 46
Cow 99.8 2 0 100.0
Dog 0 956 44 100.0
% Human 3 74 923 100.0
R-23 6.5 283 65.2 100.0
A-9 87 152 76.1 100.0
(3-Way)
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