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Purification of Fungal Protease Produced by Mucor racemosus f. racemosus PDA 103 from Korean Tra-
ditional Meju. Lim, Seong-1l and Jin-Young Yoo*. Division of Chemistry and Biotechnology, Korea Food Re-
search Institute, San 46-1, Baekhyun-dong, Songnam, Kyonggido 463-420, Korea — The protease produced by
Mucor racemosus f. racemosus PDA 103 from meju was purified by precipitating with 80% saturated ammo-
nium sulfate. CM Sephadex C-50 ion-exchange chromatography, and secondary Sephadex G-100 gel filtration
chromatography. The specific activity of the purified enzyme was 60.1 unit/mg protein and the purification
fold of the enzyme was 83.5. The molecular weight of the enzyme was estimated 33,746 Da and the enzyme
was elucidated as monomer by LC-MS and SDS-PAGE. The number of amino acids was evaluated about 330

residues.,
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Table 1. Summary of purification of protease from M. racemosus f. rasemosus

Total volume Total protein Total activity Specific activity Yield e
Step (ml) (mg) (Unit) (Unit/mg) (%) Purification
Crude Enzyme 540.0 5266.0 3775 0.7 100.0 1.0
80% Ammonium sulfate 85.0 570.0 1112 2.0 294 2.7
Precipitation
CM Sephadex C50 28.5 131.4 1073 82 28.4 11.3
Ist Sephadex G-100 459 15.6 707 45.3 18.7 62.9
2nd Sephadex G-100 57.0 10.2 613 60.1 16.2 83.5
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Fig. 1. CM Sephadex C50 column chromatography.

@ —®: absorbance at 280 nm, O—O: protease activity, ---: con-
centration of sodium chloride. About 120 mL of the enzyme was
applied; column size, 2.6 % 55 ¢m; flow rate. 71.7 mL/hr; fraction
volume, 5.2 mL/tube; elution buffer, 20 mM phosphate buffer pH
6.2; active fraction, 67-71.
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Fig. 2. 1st Sephadex G-100 gel filtration chromatography and
SDS-PAGE.

@ —®: absorbance at 280 nm, O— O: protease activity. About 3
mL of the enzyme was applied; column size, 2.6 x 55 cm; flow
rate, 71.7 mL/hr; fraction volume, 3.2 mL/tube; elution buffer, 20
mM phosphate bufler pH 6.2; active fraction, 24-30,
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Fig. 3. 2nd Sephadex G-100 gel filtration chromatography and
SDS-PAGE.

@ —®: absorbance at 280 nm, (O —O: protease activity. About 3
mL of the enzyme wus upplied; column size, 2.6 x 55 cm; flow
rate, 71.7 mL/hr; fraction volume, 5.2 mL/tube; elution buffer, 20
mM phosphate buffer pH 6.2 active fraction, 26-29,
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Fig. 4. Reverse phase-HPI.C pattern.
A solution, 0.1% TFA; B solution, 0.1%TFA/acctonitrile; gradi-
ent, 10-60% B solution (30 min); flow rate, 1 ml/min.

0.0E+00

50.00 [min]

2 52mlA 2= AI} Fie 3ol|Ae} Zo] 20-40H &

HellA iAol AEHT 22-361 HES SDS-

PAGE 243 A3 22-34 F-EelM g WEr} HES

o 26-200 2E-E I HAEEA 4L 4 3

i), o|ufe] g2 7F 1629933 AAZE 83.59H}
44F HPLC(Reverse phase HPLC)

F 2] gel filrationd Eof AHAE Eie $=F
AR 4‘—-—,}“‘— #2)8} proteased] ofn|=ARRA B LC-MS
o o) ExlgkS AAsY] $l5 AEF Fslr) sl .
o Ab HPLCE =85t ZA3}(Fig. 4), retention time 4331
A} F peak’t ZEE e F peakr} AA| peakell s
95% olake) AL 2 ] AAFAY Xl 95%0] 4]

PurieicaTioN oF Mucor Racemosus F. Racemosus ProTease 449

] UB-Sap-1930
1At 30
Mu (1) U £ 1541013 M), 58 (1 3700 ) im (50 262 20) o EB-

3Fs
74063 A 3746 BG4 09

1
0 i | — . -
S0 mew  aem o  aom oo foor | swey NG SANE 4oob ot sapod T aBan  anoon ' bl

Fig. 5. Electrospray mass specira of purified enzyme for
molecular weight determination.

The upper-right number (33746.96UN11.09) represents the molec-
ular weight of protease {rom M.racemosus f- racemosus.
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Table 2. Composition of amino acids of protease from M. racemosus f. rasemosus

Amino acids mg% Yo Molecular weight™* Residues¥*%+

Asp+Asn 3.201 15.000 115.00 44(44.0)
Ser 1.640 7.685 87.07 30(29.8)

Glu+Gln 1.746 8.181 127.50 22(21.7)
Gly 1.535 7.193 57.05 43(42.5)
His 0.151 0.708 137.14 2(1.7)
Thr 2.084 9.765 101.10 33(32.0)
Arg 0.366 1.715 158.18 4(3.7)
Ala 1.349 6.321 71.07 3(030.0)
Pro 0.973 4,559 97.11 16(15.8)
Tyr 1.371 6.424 163.17 13(13.3)
Val 1.290 6.045 99.14 21(20.6)
Met 0.064 0.300 131.19 1(0.8)
Ile 1.142 5.351 113.15 16(16.0)
Leu 1.633 7.652 113.15 23(22.8)
Lys 1.483 6.949 128.17 18(18.3)
Phe 1.312 0.148 147.17 14(14.1)

Total 21.341 100 33,746%= 330

* molecular weight of amino acid ** molecular weight of enzyme by LC-MS

% munber of expected residues
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