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Abstract

The protease produced by a newly isolated Aspergillus wentti from Korean traditional Meju was purified and
characterized. The optimal medium composition and culture conditions for maximum protease production
were ; bran :1% glucose solution=1:1, pH 9.0, 30°C, and 4 days of fermentation. Protease was purified by
QAE-Sephadex, SP-Sephadex ion exchange chromatography and Sephadex G-100 chromatography. The
specific activity and the purification fold of the purified enzyme were 213 unit/mg protein and 27.3,
respectively. The molecular weight of purified protease was found to be 32 kDa by SDS-PAGE. Km and
Vmax value's for hammastein milk casein were 3.049x10°M and 151.1 pg/min, respectively. Kinetic
parameters showed that the enzyme has higher affinity to casein than isolated soybean protein, hemoglobin
and bovine serum albumin. Optimal pH and temperature for reaction of the purified enzyme were 9.0 and
50°C, respectively. The enzyme was stable at pH 4.0-11.0, below 40°C, and the activity was not stimulated
by meta! ions. 1 mM phenylmethylsulfony! fluoride inhibited the enzyme activity by 98.5%. It means that the

enzyme is one of serine protease.

Key words : Aspergillus wentti, protease, Meju

M r

2L 20%2) A&z A 40%, B3E 35% 1
1 5% 7ledEoz FAH e AR FF
oji} AoellA $7t thildl FHUoR AF =
AR 2 o] 4o} gt} vlSe] FdME e F
4 olgdel F AAE LEAFZ okt o] &
s 9l 8 dely) ARNE F 2, 9%, 2%
A, AT B A4F ARe YditHeR F& FY8=
o} Al Feoll 23 wEs AlFe|c)h weir o
Y AFe 4 Foll B0l 4% gl AR
I A AR F AAEE o= dAEEe] 3
RA7A7)5A AELz =814 sl

Folu} F 73AEE A9 s AT E
B Aoz BuEHI gld F ofF AFL 53]

Corresponding author : Seong-Il Lim, Division of Chemistry
and Biotechnology, Korea Food Research Institute, San 46-1,
Baekhyun-dong, Songnam, Kyonggido 463-420, Korea

161

oF, 834 AR, Fo3F, A3 5 7HF AU
o ot gl X8 FAE vehle ez odeid 9l
o, HITE FollM f=lE g7 AR F dEepel=
7} sot, "shdst, ¥ SHaEHE A3, €3 Ae)
5 ohekst A|@AES veplls ez RusT gl
o2, wels AEAAR WE Qalxrt fHe 71
Bt opdz}l AF7E 713l FisAdHe] WA eEM A
2} FohAl L Qv

chf AL FhpBasts a4 n|E] Fe ol
gkl 2Astedl ol & Ao 2402 o ek
Ae] EAdo| Wizl pH, 9% %, &5 4 2 %
Aol 2js) Dale] wizlel o]Re) AL IR
2 7bpaAst, Ao gl gFchyale] 7sAdes 2
Hilge 9FE Axd 8 UFP. oL & 2 o
Fehyale] sl slefo] =) AMIERY B3 =
Z71, 4% A9 W A2V, 7154 Y B
olm] Aoz 4T glep?.

T Ee] F8 w2 dy] «eiAl viel 7ol Bacillus



162 Al Eaabs)A) Al 32 WA | E (2000)

& AFEIEAM o8 oot AEe gl AEW protease
E AArsl=dl, o§7]oll= alkaline protease(subtilisin),
neutral metalioprotease “12] 1 esterase7} {1.omGS7
E-8] subtilisin protease:= MA] Y o8] Holol] L8]
I e e B dFgeM s AE AR A3
AFollA HF2RE] Bacillus subtlis®ch Al 7k
Fall o] ¥oiwd Aspergillus wenmtis H2] - A8 )
9\1;‘.{8)‘

ole]l B ddFolM = dFuiuiale] slpfagEe] 7)
FEAY A AEFeRe o]8AE F/HIFIY] H
gled, 7189 Al H A= o $e] ek
A% dFoa Bed 757} YAkslE proteased] 2]
3 Hallsle b slpRelEe] 54T o84
A7 dgez e el AEWFAM E3l
Aspergillus wenntiZ7} A AFsle proteaseS- 28] - A5}
3O BAE 2RI RaElhe wlelt)

e } Yy

Bl
AeRA W F FAe FFRE H 50 Ry
Aspergillus wentti& A3 ol AM-sl ]

SR

7182 Lr)E MAE ARE S 71 10g
1% glucose £ 10 mLE Egsled 15IbsellA 1
hr ZIsPAEst & FAHE 1 geld AFF3led 30°C
oA wjoFstdet. & wHoRAIZPE A o 2ol whek
AIZHE 4d7re 2 Feh Z2AANL woks UrE
sl 3uf(wiv)e] 20mM Tris-HCl buffer(pH 8.0)2-
7¥sted B A7 F, 4°CollA 6A1ZF absle] BEA
£ F23d 3 U7)LE cheese clothZ #2]3 &
16,000 gell A 30482 GAlEe]dted A

CHNE| Hofl §40] HX|

#29 AAE open columnol AFE ISCOAHT]
)¢] ProTeam LCTME °]&3ted AR st dA,
dAEes x&EA2N AFS 20mM  Tris-HCl
buffer(pH 8.0)2 HF3HA|Z] QAE W SP Sephadex ©]
2308 A column(2.6X 55 cm)ell £ A]A wjFE
Al Al S B3 obg, o] FEAEE ¥ 4
7] buffer® 3421171 Sephadex G-100 column(2.6X
55cm)S o] §3led 23}l HAX gel filtrationd}sd
protease BAle] 7Z1&® F-E-L FEHsl Aspergillus
wentiZ} A A8 protease® A A shd el

CHEE 725l 40| Y

EAYAZA L Hagihara®| W%l F3ted &3}
ot &, AW 0.5mLel 0.1 M phosphate buffer(pH
6.2) 1 mLE 713t v}g, 7]A499(0.6% Hammarstein
casein, pH 6.2)5 Wil 37°CellA 30%7F wkg-A13 ).
B2 F 044 M trichloroacetic acid(TCA) 2.5 mLE
Yol uhg-g FAA7] AgolA 1082 w8 o
& YAEAA AEY ImLell 055M Na,CO, 4
10mLe} 1mL9 IN Folin & ciocalteus' reagent -§
Bg o] 37°CellM 3087 WMAIA 660 nmell M &
F=E FAA T D90 37°CelA B
ImL7} 12 Bkl 1pgd tyrosined FE]A7]E RS

1 unit? s},

CHYZIo| MEt

o] A Lowry W0 whel F73te
bovine serum albumingd ARg-she] 2PAJEE HFTAH O
ZHEe] chlal ek AAbslglen, B4 AAAAF
o] chale] FE spectrophotometerE AME8led 280
nmefl A FHER ZA s

WHs

il sheRs] Bl ¥el HEe) A 7
3l7] #8te] Laemmli®] ® Vel F3le] Sodium
dodecylsulfate polyacrylamide gel electrophoresis(SDS-
PAGE)E #3893, Coomassie brilliant blue R-
250(Coomassie  brilliant blue R-250 2.5 g/1L9]
methanol : acetic acid : water =5 : | : 52 88)8- A-&3}
of i W=F AT, 942 8 [ (methanol
:acetic acid: water=5:1:52% 1587 MHF A4
A LAI(methanol : acetic acid : water=2:1:7)Z
309, EHII(10% acetic acid) o5 35 uF =3l
v}, oo} stacking gel? separating gel®] X3 7z}
4.5%, 12%°130e). FA1% markert= SigmeAl2FE] T
J 8t prestainning marker®A] phosphorylase B(M.W.
:102,000), bovine serum  albumin(M.W. : 81,000),
ovalbumin(M.W. : 46,900), anhydrase(M.W.
:32,700), soybean trypsin  inhibitor(M.W. : 30,200),
egg lysozyme(M.W. : 24,000] &315l 71§ ARMgslgcd,

carbonic

[ EHTAL

pHe] °33kS universal buffer pH 2.0-12.07}21¢] ¥
Holl M Fael 71AE Egstd 37°C, 30¥-2F wHEA]
7 ¥ BASYS FAslon, pH P A
€ pH 2.0-12.07kx19] HelolA z} pHEE 30°Col| A



Purification and characterization of Aspergillus wentti protease

IAZF AR]gF F pH 8.0°2 A7) o5, 37°ClM
3087 Eads) 7]AE uigAlA 3 EAEAS &
Aatgrt. 252 93 pH 809 0.IM Tris-HCI
buffers} &4-, 714A& EF8 . 20, 30, 40, 50, 60,
70°CY] 7t oA HEEAIA EAGAS 2o
W, &0 AL 7t 2FeA BAE 1A7 AA
A7l g, 7t 28 F, 3700 3087 wRAA
e AARAE ZAsio

Frol ol dHE FF}FL 4F FEHYE 2X10°M
A pH 609 FF5ol Holn Fojd 89 05
mLe} BAW 0.5mLE 4o] 30°CllA 6052 A X3
o5 AE 54348 FAslgon AeAe] g3k
05mLY 2t F AH3A 02 mMI 2mM)#H 0.5 mLe
FAAE 30°Cel M 3087 ubEAF o AERA S
ZAslgie)

<2 3 @

FAMAE B ENEA

Aspergillus wentti®] protease AHS $18F = wljo}
<%= 9 pH, wWiAIZME A1 A3 Fig. 1olAle} 2
o] 30°Ce} pH 8-9ollA wioFA] FHefe} Prbe BT
WloFAIZPE AAA-E 3-5YU%F vl HUE el
cf. wjekA|ZhE AL 2} 53 olek A9 Asp.
fumigatus®} Asp. oryzae KC-15%] alkaline protease”}
72717} wiekAl He g S veRlsithRe ¥ el fA)
3l ot

Protease2| 2| % B

Aspergillus wenttiZ} *AF8lE proteaseZ AA|d 2
= Table 13 2ol =, Aspergillus wenttis )kt
U7 WA ERE 2EAE &3, EAN A
€ 20mM Tris-HCl buffer® 3247 QAE
Sephadexel] Z21A1# w|E3 Ay S RYst o
&, °o]F A SP Sephadex o] &EpA]of| FAIAA
vl E BAlS 2sein o A, vig =
96.1 unit/mg protein, T&> 87.6%, FAZE 1234
s}

163
_ 100 .:y 'y“‘. ,/H .
5 80 \\ r*‘ L
£. I
g . )
I
s »
0 A . 8 e c
2030 40 5 80 4 6 8 1012 2 4 6
Temperature (°C) pH Time (days)

Fig. 1. Effect of temperature(A), initial pH(B) and
incubation time(C) on the production of protease from
Aspergillus wentii.

(A) Enzymatic activities at different temperatures were
measured at pH 8.0 for 4 days incubation, (B) Enzymatic
activities at different pH were measured at 30°C for 4 days
incubation, (C) Enzymatic activities at different time intervals
were measured at pH 8.0 and 30°C.
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Fig. 2. 1st Sephadex G-100 chromatography.

About 10 mL of the enzyme solution was applied; column
size, 2.6 X 55 cm; flow rate, 36.2 mL/hr; tube volumn, 7 mL/
tube; elution buffer, 20mM Tris-HC1 (pH 8.0); active
fraction, 14-30.
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Table 1. Summary of purification of protease produced by Aspergillus wentti

Step Total protein(mg)  Total activity(Unit) Specific activity(Unit/mg) Yield(%) Purification(fold)
Crude Enzyme 10,387 81,000 7.8 100.0 1.0
QAE-Sephadex 6,511 80,047 12.3 98.8 1.6
SP-Sephadex 738 70917 96.1 87.6 12.3
1st Sephadex G-100 350 66,600 190.3 82.2 244
2nd Sephadex G-100 305 64,950 213.0 80.2 273
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Fig. 3. 2nd Sephadex G-100 chromatography.

About 5 mL of the enzyme solution was applied; column
size, 2.6 X 535cm; flow rate, 36.2 mL/hr; tube volumn, 7 mL/
tube; elution buffer, 20mM Tris-HCl (pH 8.0); active
fraction, 24-30.
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Fig. 4. SDS polyacrylamide gel electrophoresis of
purified enzyme.

Marker: 1. Phosphorylase B(102kDa), 2. Bovine serum
albumin(81 kDa), 3. Ovalbumin(46.9 kDa), 4. Carbonic
anhydrase(32.7 kDa), 5. Soybean trypsin inhibitor(30.2 kDa),
6. Lysozyme(24 kDa)
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Fig. 5. Effect of pH on activity and stability of the
protease from Aspergillus wentii,
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Fig. 6. Effect of temperature on activity and stability of
the protease from Aspergillus wentii.
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Table 2. Effects of metal ions on the protease activity

fon Metal Relative activity(%)
None 100
Ag’ AgNO, 99
Ba™ BaCl, - 2H,0 86
Ca™ CaCl, 105
Cu™ CuSO, * SH,0 98
Fe* FeCl, - 6H,0 103
K* K,CO, 106
Mg*™ MgSO, - TH,O 103
Mn** MnSO, 101
Pb*™ Pb(CH,COO0), 103
Zn** ZnSO, - TH,0 100

Table 3. Effects of various inhibitors on the protease
activity

Relative activity(%)
Reagent
0.2 mM 2mM
Control 100 100
Phenymethanesulfonyl fluoride 84 14
Ethylenediaminetetraacetic acid 95 93
2,4-Dinitrophenol 100 99

The reaction mixture, consisted of 0.5 mL enzyme solution
and 0.5 mL inhibitor solution (2 mM), was incubated at
30°C for 30 min and the residual activity was determined.
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Fig. 7. Lineweaver-burk plot for  hydrolysis of
Hammarstein casein by protease from Aspergillus wentti.
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Fig. 8. Hydrolysis of various substrate by the protease
from Aspegillus wentti.
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