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ABSTRACT

Bromoperoxidase. the haloperoxidase enzyme that catalyzes the
peroxidative bromination of many organic substrates in the presence of
hydrogen peroxide. The problem with assay of bromoperoxidase activity is the
lack of a good substrate The traditional haloperoxidase substrate, namely
monochlorodimedone (MCDY), has no color and produces colorless product
which can be detected with difficulty Phenol red is a good substrate in terms
of being easily detectable by observation the color change visually or
measuring the increase in absorbance at 590 nm However, in bromination of
phenol red, the product is actually a mixture containing some mono-, di-, tri-
and tetrabrominated phenol red denivatives and the enzyme kinetics can not be
determined correctly In this study. we therefore propose that a substrate with
three chlonine atoms on phenol red may be an appropriate substrate for

bromoperoxidase, since only a single site can be brominated

Dichlorophenol red was chlorinated to give tn- and tetrachlorinated

phenol red by using chloroperoxidase (CPO) In the CPO- catalyzed reaction.



the yellow color of dichlorophenol red ( A, 430 nm) changed to the light
brown chlorinated product (A, 575 nm} When the reaction mixture was
analyzed by HPLC. three peaks appeared. ie.. peak I (RT 187 min), peak II
(RT 2.21 min) and peak III (RT 242 min) which were tetra-. di- and
trichlorophenol red, respectively. The chlorinated products of dichlorophenol
red could be separated on TLC plates, using amyl alcohol-ethanol-conc
NH,OH (50:45:5) as mobile phase  The R; values of di-. tri- and
tetrachlorophenol red were 0.35, 0.40 and 0.42, respectively Dichlorophenol
red and 1its chlorinated products were separated by DEAE-cellulose column
chromatography. Three peaks. peak A, peak B and peak C., were obtained
Peak A (yellow color with A,,, 435 nm), peak B (light brown color with A_,,
445 nm and 580 nm) and peak C (blue color with A_,. 590 nm) were di-, tri-
and tetrachlorophenol red, respectively The pKa values of di-, tri- and
tetrachlorophenol red were determined by titration technigue to be 57 - 6 0,
44-46and39-4.1, respectively. Trichlorophenol red was used as substrate
for assaying bromoperoxidase in comparison with phenol red and
dichlorophenol red The color-changed after bromination of trichlorophenol
red, dichlorophenol red and phenol red appeared at 2, 5 and 10 min after the
reaction was started. Determination of Km values for bromoperoxidase of
phenol red, dichlorophenol red and trichlorophenol red showed that Km of
trichlorophenol red (223 x 10° M) was 3 times higher than that of phenol
red (802 x 10°M) and 4 times higher than that of dichlorophenol red
(5 75x10™" M). In addition, the lag time observed in bromoperoxidase assay
was almost insignificance when trichlorophenol red was used as substrate when
compared to phenol red substrate: however. the lag time observed in
dichlorophenol red is a little bit higher than that of trichlorophenol red The
purple-colored trichlorophenol red gave blue-colored product upon bromination

with BPO which have advantage over MCD which produced colorless product
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Moreover, the lag time observed in bromoperoxidase assay with trichloro-

phenol red substrate was less than that observed with MCD substrate





