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FOMILEIKBHICH— R Lz, BUEZSOSTEIY, Fho43kDa (MpiaPl),
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TRAEEEFAL, STRIF AL THESNIHMTWAT AATE VBT 054 F
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5, HEA VZETOBFOBMERICL > TREIE SIS WES LT EREESH
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FEICE > TOBBES NI, WCHER S v I BORESIEIX, Honascus BT 17 ¢ F
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Genus Monascus is one of the most important microorganisms in the fermentation industry in

Asia. Acid proteinases produced by fungi are extensively used in food and peptide industries. However,
only a little attention has been paid to the proteinases produced by this fungus and their role in
fermentation process of tofuyo which is the traditional fermented soybean protein food in Okinawa. In this
study, the author discusses the purification, éharacterization, application and immobilization of acid
proteinases from the genus Monascus.

Monascus pilosus and Monascus purpureus, high proteinase activity producer, were cultured as
solid state fermentation on steamed rice and used as the enzyme sources, Three acid proteinases were
homogeneously purified from the individual crude extracts; M. pilosus (MpiAP1 and MpiAP2) and M
purpureus (MpuAP) by column chromatography techniques. The molecular masses of the purified
enzymes, MpiAP1, MpiAP2 and MpuAP, were estimated to be around 43 kDa, 58 kDa, and 40 kDa
respectively. Only the MpiAP2 was glycoprotein with 27% carbohydrate content. The purified enzymes
showed optimal proteolytic activity around at 55°C and at pH 2.5-3.2 and were typical aspartic proteinase
inhibited by pepstatin A. In the cleavage analysis on the oxidized insulin B-chain, individual enzymes had
characteristic cleavage sites. AMonascus acid proteinases, in each case, preferentially hydrolyzed casein,
although they had distinct kinetic values for it. ’

One of the prospective applications of Monascus enzymes, we investigated the ability for
‘reducing antigenicity of cow’s milk whey protein concentrate (WPC). The antigenicity of hydrolyzed WBC
prepared enzyxﬁatically using MpiAP1, MpiAP2, pepsin and trypsin, both singly, and combination was
evaluated by using competitive ELISA against rabbit antiserum. In the proteolytic hydrolysis of WPC, it
was electrophoretically confirmed that the casein, one of the main component of WPC, was most easily
degraded by all enzymes. On the otl"xer hand, the o-lactalbumin was far effectively degraded by Monascus
acid proteinases rather than that of pepsin and trypsin but the effective digestion of f-lactoglobulin was
confirmed by trypsin only. The complete digestion of all WPC components was accomplished with the
addition of trypsin to the partially hydrolyzed WPC by MpiAP1, MpiAP2, or MpuAP. Furthermore, the
lowest antigenicity was observed in the hydrolysates treated with MpiAP1/MpiAP2 and trypsin. The
results suggest that Monascus acid proteinases can be effectively used to make hypoallergenic bovine
milk whey protein hydrolysates. |

To impr01ve handleability and stability of the enzyme for industrial usage, we fabricated the
immobilized enzyme and performed the stability test of it. Among the purified enzymes from Monascus
species, the most stable MpiAP2 was successfilly immobilized on to chemically cross-linked chitosan
beads. As a result, wa.succeeded in increasing pH stability, temperature-stable performance, and salt

tolerance compared with its free form. Overall, this study provides enormous potential for industrial

applications and academic importance of Monascus acid proteinases.
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EXTNTNREL, UYFHMBEIIHTSHEA ELISA B2 AW TR EY O RBEH
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