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A marine bacterium for producing an collagenolytic protease was isolated from the southern sea of Korea and identified as
Vibrio vulnificus and named as Vibrio vuinificus CYK279H. This strain producing an collagenolytic protease was showed high
activity toward collagen and gelatin as substrate. The optimum initial pH, NaCl, and temperature for cell growth and protease
production was 7.5, 2.0% and 257, respectively. Optimization for collagenolytic protease production was composed of 0.3%

D-galactose, 0.6% yeast extract, 4.0% gelatin, 0.2% (NH4).SO4, and 0.2 mM fermic citrate in artificial sea water.

The

maximum protease production was required gelatin and yeast extract. The collagenolytic protease production by Vibrio
vulnificus CYK279H reached a maximum of 73 unit/l after the cultivation for 18 h under the optimized medium.
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metalloF] 5 47}A 2 BRI, 3). 2 F HIAFFA
9] 3% Ui B3E Sojxoez E&d 4 U= collagenolytic

protease= A 24 3tofA HA A F2E 5
X712 €3 main body peptide chain-® H&}dl= Ho]& <l
8548 4e8A Yrié). 28I, o] proteaser= HAZAT <t
AR I, Ca'E B e ASF BUFHAA glon,
2712 BEAL HE3 dAFHo A ¥THE, 5). dA
bacteriao} A] collagen¥} gelatinS B&f|sl= AOo2 HuE 1
AEZ=  Bacillus, Serraticc Cytophage, Vibrio, Z1#]1
Clostridum sp.(6-12) 52 & 4 it

#Z ol bacterial proteases] ] EaHo] AAD b
i Eol Y oty dYEI Fol Ude d7ET
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%E, FYE, YRS 932 A U5, IHFY
48 2 AYAZE Sl %‘ﬁﬂb’} A SEHT UTHIE, 17).
g3 A R AAAol L proteasedE AT Y
8 TFor 448 iy FE AGARRH Q=R
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= E%o] O}Ld GH %rojAdEoe] Auste  collagenolytic
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FE Kim T(18)o s} £ - FHE Vibrio vulnificus
CYK 279HE AHE3lgoh o #F: AL %
glycerols #Hrlaled 70T FZREF AL 2 AYd
AHg-3h T

HfX| =4 9 uf 2kebd
F9l ¥ - ¥ 2 collagenolytic protease AJ4HS 93
WA Z2A4e 4Fsl 1 L% bacto-peptone 5.0 g, yeast
extract 1.0 g, ferric citrate 0.1 g, ammonium nitrate 0.0016 g,
disodium phosphate 0.008 go} Z}Z H7td WAE 71Eu)
A2 A2 AT Awige 100 mL AZEetaAy A
W Ao} HES 25C, 180 mpm L 78 h F9+ Hg
Higslg o, & sjee 250 mL 47t EBetame] dA
Aol 1% (wivy B FAE HFsk 25T, 180 pm X2

2 27 h Fguekat .

k=1

gy Bais &4<S Ninhydrin method® &3 8gct
(19). %, 2 mg9} gelatino} X3¢ 7 é%‘&i 1 mL (pH 7.5,
150 mM Tris-HCI boffer)E® 2E7193t 3, 02 mL &4 9%
< sbsbed 37C, 18 h ¥HEAIZTH ﬁ*«% A7 4
& 10%(w/v) TCA 0.1 mL &7} &, Ninhydrin &9 (1
mL methyl cellosolve, 2% ninhydrin, 0.05% SnCl; - H;0) 0.5
mL& T35S, 1007C, 108 o)1, ice- water°ﬂ/’1 3zt
A F 25 mL FAR (Ipropanod : H0 = 1 : )& 7§
AL 158 B AedA WA F, 13,000 rpm°ﬂ}~1 4%
7 94888t Agedll A EAsIT feld olvixat
Z248 RFEEAFA Desoleucined ARE-3I AAZZA
233 |/ AAdstgn. AL 1 Unite 37CoA 1%
frel=le 1 pmole] ofulxit 2 vERIY.

Chulsiof Maf

wjorel Zo) ¢hwlA ke UV spectrophotometer (Ultrospec
3000 Pharmacia Co., Sweden)Z o}-23l Bradford methodol]
ga 24 HrH20). RFEEHE 2= Bovine serum albumin
(Bochtinger Mannheim Co., Germany)& AH&, ©& 73k &
FHoRRH ARy gl 552 2T
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Figure 1. Effect of temperature on the cell growth and enzyme
activity by Vibrio vunificus CYK279H.
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Figure 2. Effect of initial pH on the cell growth and enzyme
activity by Vibrio vulnificus CYK279H.
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SR, B4 9 FE7le 2AAAE A% AsEe
AoE UergrhFg. 2).
Z4 pH WA 7504 aBAol Az ek

o] A& Susan F(Q23)o] pH 7.6 HZdAH FLEAH =4
el A= AR g, Nakado 5(6)2 pH 9.0, Nakayama
Z04HE pH 4.0 B2 A FAEA0 =4 Vet E o
T Adolstdtt. e AT ARER diF-E pH 7-8 A}
ojoli A EAZAEol =1 IPTHE, 9, 22, 25). olHB F
A W9le pHOlA EAEAC 7 EA FAHE
o R EAZAC] 71F HAZEHI] WEQd A
AtE E o] 7t

A
o=

EtAaplo] A

B2 vAE gAAe] FFS dofry] Y <
F3f4=ell 0.5% (w/v) peptone, 0.1% (wfv) yeast extract, 1.0%
(wfv) gelatino] H7tR wjAd ¥ E o7, dEHE Z
Zt 0.1% (wivy® Z7}ske] 27 h, 25T, 180 rpm i3l X
AR AAEAE SAFJQ 2 ZF galactoses) A
480 71 FA e TH(Table 1). o) A4S Baek ¥
(26)2 salicine, Boer 5(22)2 glucoseol| A, Ferrero 5(25)&
casein® FAFAL FEdc M ARAH gagdoer

olgstel ¥ ATGE FiE AAE R

Table 1. Effect of various carbon source on the cell growth and
epzyme activity by Vibrio wulnificus CYK 279H

Carbon source Cell growth Final pH Relative activity
(0.1% ) ( Asso ) (-) (%)
Control 1.96 8.32 79.61
Maltose 2.17 8.13 63.81
Sucrose 2.16 8.21 74.35
Lactose 1.79 8.21 47.21
Glucose 215 8.07 44.16
Galactose 2.26 8.03 100.00
Fructose 2.15 8.20 45.66
Soluble starch 232 831 48.66
D-sorbitol 177 8.05 51.33
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Figure 3. Effect of Galactose concentration on the cell growth and
enzyme activity by Vibrio vulnificus CYK279H.
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Figure 4. Effect of NaCl concentration on the cell growth and
enzyme activity by Vibrio vulnificus CYK279H.
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AT urea H7FA TAAAT 2 540 A e
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o gelatin 1% (wiv)8] T & TAJAA, HE frdLdo
2 HAE yeast extract® 0.0-12% (w/v) &8 37}t
EAA S 2AEAT(Fig. 5). L A, 0.6% (wiv)olAd &
2840l =A eyt &g, HA49E 0.6% (w/v) yeast
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ATH(Fig. 6).
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3t S W ZEAANF] FrHgthE And(27) A$- 04
% (wfv) yease extract, 1.5% (w/v) gelatin® A}£-3 B9}
Sasagawa 5(9)9] 02% (w/v) gelating AFE-3F H el FA}
3t A%k, Ryu 5(21)& peptoneol] ] EL8Ado] & Ax
£ Aolaiglth. 12T, 4% () ol FEANE #A
473 B2@40) FolAE A2 Jrud. oAe A
299 =7t Botd4E diddd £FHE ofvxitolnt
ARA B pepide B9} 557k BAHOE HobAA B
agAo] Adwe Ao 7E oo,

Table 2. Effect of organic nitrogen source on the cell growth and
enzyme activity by Vibrio vulnificus CYK 279H

Nitrogen source Cell growth Final pH Relative activity

(06% ) ( A660 ) (-) (%)
Control 042 8.10 2333
Peptone 1.56 7.83 48.93
Yeast extract 2.29 8.02 81.60
Gelatin 0.75 7.64 34.52
Tryptone 2.48 8.02 69.70
Bacto peptone 2.08 7.88 58.23
Meat extract 1.96 8.05 63.37
Proteose peptone 2.09 7.96 66.96
Urea 0.24 7.63 00.00
Thiourea 0.29 7.65 00.00
Casamino acid 2.00 8.00 72.30
Beef extract 1.54 8.04 34.49
Gelatin + Yeast extract 2.42 8.10 100.00
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Figure 5. Effect of Yeast extract concentration on the cell growth
and enzyme activity by Vibrio vulnificus CYK279H.
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Table 3. Effect of inorganic nitrogen source on the cell growth and
enzyme activity by Vibrio vulnificus CYK279H

Nitrogen source Cell growth Final pH  Relative activity
(01%) ((As ) (-) (%)
Control 233 7.81 78.49
(NH4)2804 232 7.79 100.00
(NH,):HPO, 1.61 7.96 52.82
NH.NOs 221 7.99 75.26
NH.Cl 2.24 7.83 84.94
KNOs 228 8.08 41.31
NaNOs 1.85 8.06 44.77
25 60 110
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Figure 6. Effect of Gelatin concentration on the cell growth and
enzyme activity by Vibrio vulnificus CYK279H.

26 60 110
£ F’-%.———’———’ o
E 20! @B <R m—m {60 = {8
g O/O/O/ Si T
S 2 I
b
S 15 1o &6 T
§ 2" &
g 8 g
= 10} 130 g a4
L
o g *
w

+ 05 {20 ¢ {2

0.0 : . : : 40 Jo

0.0 0.1 02 03 0.4 05

(NH,),S0, ( %, Wiv)

Figure 7. Effect of (NH.);SO4 concentration on the cell growth and
enzyme activity by Vibrio vulnificus CYK279H.
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Table 4. Effect of metal ion on the cell growth and enzyme activity
by Vibrio vulnificus CYK279H

Metal ion Cell growth Final pH Relative activity
(01 mM ) ( Aseo ) (-) (%)
Control 2.44 8.03 79.75
N 240 7.94 45.68
7™ 245 8.00 53.84
cr 241 7.85 74.08
o 238 7.98 73.09
co” 250 797 94,39
Fe** 247 7.96 100.00
Mo 249 8.02 82.06
cd” 2.38 7.95 5233
28 70 - T1O
o g 06— — o o -
2.4 60 =
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Figure 8. Effect of ferric citrate on the cell growth and enzyme
activity by Vibrio vuinificus CYK279H.
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Figure 9. Time course of cell growth and enzyme activity by Vibrio
vulnificus CYK279H.
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