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Purification and Characteristics of Protease Produced by Syncephalastrum
racemosum PDA 132-2 from Korean Traditional Meju

Seong-Il Lim and Jin-Young Yoo'

Div. of Chemistry and Biotechnology, Korea Food Research Institute, Songnam 463-420, Korea

Abstract

Protease related mold was isolated and selected as a starter culture for commercial production of meju.
Isolated microorganism was identified as Syncephalastrum racemosum PDA 132-2. To obtain basic data
about protease for production of soybean peptides and application of the strain in meju fermentation,
we extrated and purified protease and charateristics of the enzyme were investigated. The optimum
condition for the production of enzyme was pH 4.0, 30°C, 5 days. The protease was purified 19.7 folds by
gel filtration and ion exchange chromatography and specific activity was 12.4unit/mg. The purified enzyme
was 34kDa in size, thiol protease(100% inhibited by PCMB), and was acidic protease(stable between pH
2.0~5.0). Vmax of the enzyme was 2.145g/min which was lower(1/50) than that of by Asp. wentti and B.

subtilis.
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. 1. Effect of temperature, initial pH and incubation
time on the production of protease from Synceph—
alastrum racemosum.
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Table 1. Summary of purification of protease produced by Syncephalastrum racemosum

Total Total Specific . R
Step protein(mg) activity(Unit)  activity(Unit/mg) Yield(%6)  Purity (fold)
Crude enzyme 24,631 15,605 0.63 100.0 1.0
80% ammonium sulfate precipitation 5,367 4,152 0.77 26.6 1.2
1st Sephadex G-100 1,083 2,856 2.64 18.3 41
2nd Sephadex G-100 347 2,500 7.20 16.0 114
CM Sephadex C-50 5 62 124 04 19.7
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& S ojm weld
""f 0.5 - 2 =y CM Sephadex C-502.2 #2]3t 40 £AF 2 ¢
2 -t 8 =% axs) 94 SDS-PAGEE WetaithFig. 5).
<o Lo € A3 3kDacl A BRE} A2 252 RS
0O 20 40 60 8 100 120 & galslgitt. o] Aube koA 227 Syncephala-
Fraction No. strum racemosum(13), Asp. fumigatus(14) -2 2] fungal
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Fig. 2. 1st Sephadex G-100 chromatography. protease®| Aol 38kDa, 63kDa Az tel7k 8l

Column size, 2.6 X55cm; flow rate, 1ml/min; tube vol- At
ume, 3ml/tube; elution buffer, 20mM sodium citrate
buffer(pH 5.0); active fraction, 44-66. ofojim Al EAELA

20 Ak ofwl Al 2A A H(Table 2), F

~ I T 1689 olelttel YT, SDS PAGE 2419
+ 16 1 T2 O & ubsl 2l Ak 34 kDag 7102 oA o ofn)
E,, | 16 B A 4715 ARG A, proteaseE 336 17) 2 0]
8 L 12 E Fx2 Ao FA Lo ofn] 4k A7) F alanineT}
N 08 = threonine, isoleucine?] #A42 #7571 Z+z} 60, 43,
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Fraction No. o] a0 A pHE 5001909 pH 6.0 o]4bell 4]

Fig. 3. 2nd Sephadex G-100 chromatography.
Column size, 2.6X55cm; flow rate, 0.6ml/min; tube

volume, 3.31ml/tube; elution buffer, 20mM sodium cit- = PY kaM S
rate buffer(pH 5.0); active fraction, 42-72. -g’ 500 -\ 13%8 ]
-6 . *
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Fraction No. Fig. 5. Molecular weight estimation of the enzyme by 12
% SDS polyacrylamide gel electrophoresis(Logio
Fig. 4. CM Sephadex C-50 column chromatography. molecular weight vs. relative mobility).
®-@®: absorbance at 280nm, O—O: protease activity, Purified enzyme O; Size marker @; 1. Phosphorylase
—-——! concentration of sodium chloride. Column size, 2.6 B(102 kDa), 2. Bovine serum albumin(81 kDa), 3. Ov-
X 55¢m; flow rate, 71.7ml/hr; tube volume, 5.2ml/tube; albumin(46.9 kDa), 4. Carbonic anhydrase(32.7 kDa), 5.
elution beffer, 20mM phosphate buffer pH 6.2; active Soybean trypsin inhibitor(30.2 kDa), 6. Lysozyme(24

fraction, 67-71. kDa), S: purified enzyme, M: size marker
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Table 2. Composition of amino acids of protease pro- ~700)8tr Ruslel=d & 57} AALsLE protease
: duced by Syncephalastrum racemosum 9 oH ok W 9] 1= AFA] proteasefq pH ok 9] 9} G}
aACrir(ljlgo mg% % l\gv(ifgc;: iﬁr Residues” stgich )
Asp+Asn 508 14837 11500 44(43.9) BagAe] PlA = e 9B 5OT6OUC°“ A A
Ser 1243 3626 87.07 14(14.2) FA L B o} 60°C o) ol M FAF] AaBA ] A
Glu+Gln 3371 983 12750 26(26.2) st cHFig. 7). o] A= Asp. oryzae(15)9) protease 1
G T WD L my i mee s A4 mae)
Thr 4396 12824 10110 43(43.1) 60°Cell A}, AFAHF protease®] # & &%7} 45~55°Cell A
Arg 0322 0937 15818 20 2.0) P Aabel apstedt),
ol a6 e nor ey g, Boll P QYL Fig. 71419 o] & B
Tyr 09% 2905 16317 6( 6.1) 40°C o) el A7) Alatste] el el 43| 2
Val 2328 6791 99.14 23(23.3) A g Ao g vebgr} Asp oryzae®] A proteases}
e 008 pmE B el T2 4 protease 60°Col A 1087k A 2] 2 2315 A
Leu 3660 10703 11315  32(322) #5513 Asp. awamori U-3¢ protease= 60°Cl4 10
Lys 3318 9679 12817 26(25.7) B A& oF 55%7 A #=E gk shedn o] 9} Zol
Phe 1.072 6.148 147.17 14(14.2) T3 ulzt Aot o] o} & T} QAksls 4
Total 34280 100 34,0007 336 = 40°C 0] AFe] 2ol A] AbvE] BokAsled Ul Aio] oF
YMolecular weight of amino acid g e ey}l 549 HALEE outdog o

PMolecular weight of enzyme by SDS-PAGE

olx ¥ ¢ 9l A&7} dulkAo B il 7]Ae] &
¥Number of expected residues 94l ol 37k dubr e, &E 71l

A @i Al 1412 R sho] el ek A

100 | 2 Ao 2 A4 autocatalysis7t 23H A=
§ Q13te] 50°Coll Al 2k 409%2] ZAlo] A&E 7o AR
~ 80 e}

E F&o]&d tigt o3 8-S Table 304 9 7o) Ag’ &3]
% 60 - A REGA ] 31%E BA ) AdEden] 9] FE
: ol o dalA ttA AH&lHE A2 Yehde}. Kazuo
2 Y S(8)0] Ca® el S|4 BHol Fo) w& wI A ¥
L . sobe whe) AshE 2sich

o & Al g 3 FE3 Al chelated 3
' 0 A% 24 metal protease?] B4 -2 A3 s EDTA,

RARAS B ofvl sl o} A3 o] Fatod Lk ofv)

100 -
Fig. 6. Effect of pH on activity and stability of the protease -~
produced by Syncephalastrum racemosum. t
®—@®: activity, O—O: stavility 80 -
£
- - - . . >
o] &Ajo] A s}= o] pHe] WH3}ol| i3] wlztstA Wh-g g 60
e Aoz et o] A 27 F9H9) 359 pro- ©
tease®] 24 pH7} 247} 3,7, 7~102] Z(12)3}, Bergkrist Q 4;
(15)7} 223+ Asp. oryzae §-3 2] 3%2] protease®] # 4 ©
pH7} 45,63, 90~9522 & sk 410 A%y @ 2]
2 E4E o)F Rand oF A4elA HA pH 44 .

protease?] ZA o2 elyich 20 3'0 40 5I0 6'0 70
22 pH 442 Fig. 6ol 2k 7o) pH 2.0~6.09]

0
M99 A4 el Al & Qb sl ok, bare) oA Temperature ('C)

£ A2 434 dotr) A proteased] pH <t Fig. 7. Effect of temperature on activity and stability of
A Ao #3 7= ¥ Hukawa =(16) o Ay Bo A the protease produced by Syncephalastrum race-

mosum.
Al proteaset pH 3.5~5.5, &¢#& &4 proteasex pH 55 @@ activity, O—O: stavility
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Table 3. Effects of metal ions on proteolytic activity of
protease produced by Syncephalastrum racem-

osum
Ton Metal Relative activity(%)
None 100
Ag’ AgNOs 31
Ba” BaCl; - 2H:0 70
ca” CaCl 72
Cu® CuS0y + 5H:0 80
Fe* FeSO4 66
K KoCOs 62
Mg¥ MgSO0s - TH.0 70
Mn? MnSOs 76
Pb® Pb(CH3COO0): 65
Zn* ZnS0s - THO 70

ZAE9E A S A4gAE A st 24-
DNP, ZA48x}12] SH7| #3721 PCMB, serine protease
2] &4 serine® 2 §sle] E48A S A 85t PMSF,
ol 4k 4% sl ZAMEIHATE L A, Table 43 7o)
AAgAdo] PCMBel 98] 100% A== A2 vt
1} B F4 = thiol proteasegde] AA=E sl

VAdsze} 248470 #AE HESH T H ca-
seing 0.0625%10*~05x10"M= 7|4 =& F2s}
G& o 43419 WS FA T ¥ Lineweaver-Burk
plotting®+ 27} Fig. 89} 7o) Kngtel 06X 107 M, Vi
72 2.14pg/mine) g} Cha®} Choi(11)9] Asp. fumigatus
7} A AFs}= protease?] 7% Kmake] 8.33%107*M, Vinax
262 4762ug/ming) A3} vlas] £ o, & protease?]
Zoj AL 712 A ¢ 0] 1388 ZFslt Vinasdho) <F 22
vl eFsled Asp. fumigatus protease] &l #A] B} <3k
Ao 2 Azhye}

E 5429 06%2] H. casein? BSA«| g}t 7] 2 5o
432 Fig. 9l 4] ¢} zto] BSAKR T} H. caseinel 3] 7}

aj2o] & Aoz eyt o] AR ¥ /1A @
WA 7xe] Aolo] o Aow A4 Yoz

folding A+ell &) WA F 271 S-S AF Sof 2]38}e] com-
pact® A5 7l EalHo] A AAZ Wk A AT ¥
A2} & intact¥ A2 AEHE A7 2, =23 2L
9] o}w] Ak H W o} F1A BolAd o] F|A AL 2] Ba}

Table 4. Effects of various inhibitors on the protease from
Syncephalastrum racemosum

Reagent Relative activity(%)
Control 100
Phenymethanesulfony! fluoride 80
o —Chloromercuribenzoic acid 0
Ethylenediaminetetraacetic acid 100
2,4-Dinitrophenol 97

The reaction mixture, consisted of 0.5ml enzyme solution and
0.5ml inhibitor solution(2mM), was incubated at 30°C for 30
min and the residual activities were assayed.

1V ( x ug/min)
.S

3 -
2 -
1Nmax§
T T I T T
4 i/ 0 4 8 12 16
1/Km 1/S ( x 10*M)

Fig. 8. Lineweaver-burk plot for hydrolysis of H. casein
by protease from Syncephalastrum racemosurn.
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Fig. 9. Hydrolysis of various substrate by the protease
from Syncephalastrum racemosum.
@@ H. casein, ;- BSA

55 FA 8k ofvlinAl 71l A, sheea o] A
3] Ast= 4 glc}. whebx] BSAY} casein®E.t} compact
gt folding 738 7 A= casein®] 7tw-83 ¢l
BSART =4 AE&d Aoz Agdc)

o o
iy -1

| 3=o] ek QAkS 93} starter culture®A4] protease
E AAksle gl & Bl FA s el Synce-
phalastrum racemosum PDA 132-22} |5 X A] A4
7Fe A 1 Z el = o] AAb-S Y7 A9 VAR E
A7) 98] proteased FE3t2 AAstG 2w 1 BA
£ 21814 o) Protease®] 7| &oll A o] A A A4
718 pH 4.0, 20°C, 542121 3 gel filtration} ion ex-
change chromatography & o]-&3}e] A 2|3 A3} A A
E£ 1979, v 8 A == 12 4unit/mge) gt AA E4 =
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