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The serial dilution techniques in the fast evaluation of Ag®
antifouling performance
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Abstract
Biofouling is always one of the major problems in the worldwide marine industries. As a result, it is urgent
and necessary to develop the non-toxic antifouling marine agents and techniques for the measurement of
antifouling performance, especially in Taiwan marine environment. In this study, an Ag™ antifouling agent was
tested. Shewanella algae was chosen as the target bacterial and following the concept of MIC and MBC. The
MIC and MBC values of Ag™ concentration will be designed and confirmed by 96-well plate microdilution
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checkerboard method. It was found that the MBC value of Ag” against Shewanella algae is 50 ppm. With the
serial test methods above, the optimal added-amount would high effectively determine.
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Figure 1 Checkerboard assay of medium with
varying concentration of Ag” after 24 h.
of incubation.
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Table 1 The ODago Value of checkerboard assay after 24 h of incubation.

24 h Water 0 ppm 10 ppm 20 ppm 30 ppm 40 ppm
FEE 0.09 1.11 1.52 1.50 0.71 0.25
TR 0.01 0.06 0.06 0.04 0.46 0.01

24 h 50 ppm 60 ppm 70 ppm 80 ppm 90 ppm 100 ppm
FHE 0.27 0.30 0.30 0.31 0.29 0.29
TR 0.01 0.01 0.02 0.02 0.03 0.03
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Figure 2 Bacterial colony images after agar dilution
method; (a) 0 ppm (b) 40 ppm (c) 50 ppm
(d) 60 ppm (e) 70 ppm (f) 80 ppm.
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Table 2 The ODagg Value of checkerboard assay after 72 h of incubation.

72h Water 0 ppm 10 ppm 20 ppm 30 ppm 40 ppm
“FHEE 0.09 0.90 1.08 0.61 0.72 1.59
e 0.01 0.18 0.12 0.11 0.07 0.16

72 h 50 ppm 60 ppm 70 ppm 80 ppm 90 ppm 100 ppm
FE 0.26 0.32 0.29 0.30 0.31 0.31
e 0.02 0.01 0.03 0.03 0.03 0.03
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Table 3 The ODagqo Value of checkerboard assay after 120 h of incubation.

120 h Water 0 ppm 10 ppm 20 ppm 30 ppm 40 ppm
FHE 0.10 0.92 0.77 0.69 0.78 0.86
e 0.01 0.15 0.13 0.06 0.06 0.06

120 h 50 ppm 60 ppm 70 ppm 80 ppm 90 ppm 100 ppm
FEE 0.22 0.29 0.29 0.25 0.26 0.28
PR 0.01 0.02 0.02 0.02 0.02 0.02
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Table 4 The ODagq Value of checkerboard assay after 168 h of incubation.

168 h Water 0 ppm 10 ppm 20 ppm 30 ppm 40 ppm
FEE 0.09 0.92 0.77 0.69 0.78 0.86
TR 0.01 0.15 0.13 0.06 0.06 0.06

168 h 50 ppm 60 ppm 70 ppm 80 ppm 90 ppm 100 ppm
FE 0.22 0.29 0.29 0.25 0.26 0.28
TR 0.01 0.02 0.02 0.02 0.02 0.02
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