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Abstract

Phytase (myo-inosital-hexakisphosphate 3-phosphohydrolase) is an acid
phosphatase enzyme, which efficiently cleaves phosphomonoester bonds of phytate,
creating lower forms of myo-inositol phosphates and inorganic phosphate. Phytic acid,
or phytate, is a major storage form of phosphorus in soy bean meals and other plant
materials as protein sources in animal feed but it acts as an antinutrient by chelating
divalent cations and preventing the uptake of minerals. However, phytate phosphorus
is biologically unavailable to non-ruminant animals including humans and pigs, as
they lack the digestive enzyme capable of hydrolyzing this substrate. Therefore,
phytase becomes the industrially important enzyme for solving those problems.
Production and characterization of phytase from endophytic fungi were studied and
general properties of phytase enzyme produced, as new candidates for applications in
industry and agriculture, were determined. Three hundred and five endophytic fungi
were isolated from thirty plant species collected from Nakhonnayok,
Prachoapkeereekhan and Nakhonprathom provinces, Thailand. The strain MECI,
isolated from Minosops elengi, can produce the highest phytase on a phytic selective
medium (PSM) at pH 6.0 and 25°C. The MEC1 gives the highest activity of phytase
(3.3 U/ml) when it was cultured in 8% corn starch medium (CSM80) for 9 days. Crude
MECI1 exhibited the optimum pH and temperature for phytase activity at pH 5.0 and
60°C, respectively. Crude phytase enzyme showed a high stability under high
temperatures, even at 60°C and in pH range 2.0-6.0. It was stable in the presence of 10
mM of Na*, Ca®*, K*, NH4*, Mg™*, Mn**, Co**, Zn**, Cu**, Fe**, Fe’* and ethylene
diamine tetraacetic acid (EDTA). Moreover, the enzyme activity was increased to
103.9% and 109.7% in the presence of 10 mM K" and NH," ions, respectively. Apart
from the phytase enzyme, MEC1 produced high amounts of amylase, xylanase,
endoglucanase and acid phosphatase in CSM80 medium. Low amounts of protease,
lipase and alkaline phosphatase were found in crude MECI. For the digestion
efficiency, crude MEC1 helped increase phosphate, reducing sugar and protein content
in digestion of chicken feed, rice bran, wheat bran and soybean meals. The endophytic
strain MEC1 produces Acremonium-liked conidia. However, based on its ITS1-5.8S-
ITS2 sequence, MEC1 should be classified as Mycosphaerella sp. with 99% similarity
of uncultured Mycosphaerella clone LDG1 (AF207670).
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