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Characterization of Phytase Produced by Streptomyces sp. YB-26
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Approximately twelve hundred strains of Acfonomycetes isolated from domestic soli were tested for
their ability to produce extracellular phytase. Of all these isolates a strain, YB-26, that had the
highest potential for phytase activity was chosen. The nucleotide sequence of 168 rDNA of the iso-
late YB-26 showed the highest similarity to that of strains beloning to genus Streptoniyces. The par-
tially purified extracellular phytase was obtained from the culture filtrate of Streptomyces sp. YB-
26 grown on GSM broth by ammonium sulfate precipitation (15-70%), DEAE-Sepharose column
and Q-Sepharose column chromatography. The partially purified enzyme showed the maximum
activity for hydrolysis of phyate at 60°C and pH 7.0, and retained 90% of its maximum activity
at the range of pH 6.0~8.0. It was thermolabile and its thermostability did not increase in the pres-

ence of calcium chloride.
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Streptomyces caviscablies ATCCS 19287 (AF112160)
Streptomyces griseus DSM 402367 (AB030572)

190} Y Streptomyces setonii ATCC 254977 (AY999729)
99.4 [5‘1fep/omyces badius NRRL B-25677 (AY999783)
(0o~ Streptomyces subrutijus DSM 40445" (X80825)

100 L—-—St/eplomyces virginiae IFQ 128277 (D85123)

Streptomyces sp. YB-26 (DQ207806)

0.01

joo[ T Streplomyces intermedius DSM 40372" (Z76686)

Streptomyces lividans NRRL B-166377 (AY999729)

Streptomyces lacey/ DSM 417887 (AY094367)
Streptomyces exfoliatus NRRL B-1237T (AY999796)
Streptomyces venezuelae JCM 45287 (AB045890)
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Streptomyces showdoensis ISP 55047 (AY999741)
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Streptomyces aburaviensis NRRL B-2218T (AY299779)

Fig. 1. Phylogenetic analysis of the 168 rRNA. Neighbor-joining tree showing the phylogenetic relationships based on 16S rRNA sequences of
Streptomyces sp. YB-26 and other related strains belonging Streptomyces genus. Bootstrap values are shown in percentages of 1000 replicates.
Strepfomyces aburaviensis NRRL B-2218T was used as an out group. The scale bar is equal to 0.01 changes per nucleotide position. Nucleotide
sequence of the isolate YB-26 16S rDNA has been deposited with GenBank under accession number DQ207806.
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Fig. 2. Phytase productivity of Streptomyces sp. YB-26. Streptomyces
sp. YB-26 was grown on GSM medium at 28°C with vigorous
shaking. Phytase activity was determined with the culture filtrate at
different culture times. Reaction was performed at 45°C and pH 7.0.
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Fig. 3. Effects of reaction temperature and pH on the phytase

activity, Temperature profile (-@-) was obtained by measuring the
phytase activities at pH 7.0 and different temperatures. The reactions
were done at 45°C and various pHs for determining the pH profile

(-O-). The following buffer systems were used: pH 5.5 to 8.0, 50 mM
Tris-maleate; pH 8.0 to 10.0, 50 mM KCl-borate.
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Fig. 4. Thermostability of phytase. The residual actvity was measured
with enzyme pre-incubated at various temperature for 30 min (closed
bar) and 60 min (open bar).
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