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ABSTRACT

Boesenbergia rotunda (L.) Mansf., fingerroot was selected to be studied as a
source of peroxidase. It was found that 10 mM phosphate buffer, pH 6.0 was the best
buffer for peroxidase extraction from this plant. Initial purification began with
ammonium sulfate fractionation at 0-20%, 20-40%, 40-60%, 60-80% and 80-90% and
followed by removal of salt by dialysis. Peroxidase activity was determined using
guaiacol as a substrate in the presence of hydrogen peroxide by measuring absorbance
at 470 nm and protein content was analyzed by Bradford method for calculation of
specific activity. Results showed that the fraction obtained from precipitation at 20-
40% of saturation of ammonium sulfate had the maximum specificity activity of 7.74
Unit/mg with purification fold of 2.71. The native PAGE revealed the red-brown
bands of tetraguaiacol produced by peroxidase catalysis. Results from the native

PAGE agreed with the profile of the specific activity reported.



The 20-40% ammonium sulfate fraction was further purified using DEAE-
Cellulose ion exchange chromatography or Con A-Sepharose 4B affinity
chromatography for comparison. It was revealed that both of the chromatographic
methods increased the specific activity to 55.32 and 47.34 Unit/mg and the purity of
enzyme to 19.34 and 16.55 fold, respectively. In this study the affinity
chromatography was considered more efficient than the ion exchange chromatography
for purification of peroxidase according to the higher specific activity and purity
obtained. The increased purity of peroxidase was confirmed by fewer protein bands
detected via SDS-PAGE. Peroxidase from fingerroot may exist as isozymes with
molecular weights ranging from 15.5 to 28.6 kDa and 45.0 to 70.0 kDa.
Chromatofocusing revealed pl values of peroxidase candidates at about 7.46 and 6.14.
At pH 6.0, room temperature, peroxidase activity remained above 60% for 5 h and at
40.0°C, the enzyme retained 70% of its activity for 5 h. CuCl, at 5 mM, FeCls at 0.5
mM and FeCl; at 0.5 mM moderately inhibited the activity of peroxidase, up to 30%,
while AICl;, FeCl; and FeCl, at 5 mM highly inhibited the activity of the enzyme up

to 70%. Kinetic studies revealed that ABTS; (Ky, 2.10, Viax 0.271 and Vipa/Kin

0.129) was the best substrate for fingerroot peroxidase. The second best substrate was

o-dianisidine; (K, 2.96, Viyax 0.210 and Viax/Kiy 0.071), followed by guaiacol; (K,

21.3, Vinax 0.219 and Vyax/Ky 0.001) in the unit of mM, AA/min and (AA/min)/mM,

respectively.
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