Korean J. Food & Nutr. Vol. 20. No. 2, 108~113 (2007) THE KOREAN JOURNAL OF

CIEAEB LUK
FOOD AND NUTRITION

* ** %

BTN A At AR
"Adstm AEAR TS, TALWY HFIGt

Isolation and Characterization of a Protease-Producing Halophilic Vibrio sp.

Ki-Bum Um, Sun-Jin Yoon, Jac-Kyoung Lee”, Jac-Hag Lee  and *Soon-Youl Lee’

Graduate School of Bio-Information Technology, Hankyong National University, Ansungsi 456-749, Korea
“School of Biotechnology, Hankyong National University, Ansungsi 456-749, Korea
“Dept. of Food Science and Technology, Konyang University, Nonsansi 320-711, Korea
mDept. of Food and Nutrition, Seoil College, Seoul 131-702, Korea

Abstract

In this study, a halophilic protease-producing bacterium was isolated from the west seaside mud flats of Korea. The 16S
tDNA nucleotide sequences of the isolate showed 99.5% sequence homology with those of Vibrio vulnificus and Vibrio
fluvialis; therefore, the isolate was named Vibrio sp. YH-127. Gram staining and the carbohydrate metabolism test results
supported the isolate as one from the Vibrio family. Optimum condition for the cell growth and for the protease activity
were obtained when the isolate was cultured at 25°C and pH 7.0, with the salt concentration of the medium similar to
that of sea water. Finally, the addition of Mg™ ions into the medium increases protease activity suggesting that the protease
produced by the isolate was a metalloprotease.
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Yibrio sp YE-127 AAGJCOAGGATCCCTAGCTAGTCTOAGAGGATGATCAGCCACAGTGGAACTGAGACACAG

V.vulnificus TCCAGACT CCTACK AGTH TATTACACAAT AQCCTGATAC

Vibrio sp YE-127

TCCAGACT CCTACG T ATATTGCACAAT: AGCCCGATAC

V.vulnificus AGCCATOCCOCAGTATATAAAGAAGGCCTT CGAA TTGTARAATACT TTCAGCAGTGAGGAR

Yibriosp.YB-127 AGCCATACCGCGTGTATGARGAAGGCCTT CAGATTGTAARGTACTTTCAGCAGTGAGGAA

Y.vulpificus GGAGGTATCATTAATAGCGGTATCT TTTGACOT TAGCTGCAGAAGAAACACCAACTAACT

Vibrio sp.YE-127 GOGAGTATCGTTAATAGCGATATCT TTTGACGT TAGCTGCAGAAGAAGCACCGGCTAACT

¥.vulpificus CCATGCCAGCATCCACGOTAATAC! TaC TTAATCAGAATTACTAAGCATA

Vibrio sp. YB-127 CCOTGCCAGCAGCCGCGGTAATACAGAGGOTACUAGCATTAATCAGAATTACTGAGCATA

Y. vulpificus ARGCGCATGCAGGTAATTTGTTAAGTCAGATATIARAGCCCAGAACTCAACCTCAGAATT

Vibrio sp. YE-127 AAGCGOCATGCAGATGGTTTGTTAAGTCAGATGTGAAAGCCCGGGICTCAACCTCAGAATT

Y.vulnificus GCATTTOAAACTGGCAGACT AGAGT ACTATAGAGGOJGATAGAAT TTCAGATAGTAGCAAT

Vibric sp. YE-127 GCATTTGAAACTGACAGACT AGAGT ACTATAGAGGGAAGTAGAAT TTCAGATATAGCEAT

V.vulpificus GAAATGCGTAGAGATCTAAAGGAAT ACCAGTGGCEAAGACAACCCECTGAACAGATACTA

Vibrio sp.YE-127 GAAATGCGTAGAGATCTGAA ATACCAATAG CTGAACAGATAGTA

¥.vulpificus ACACTCAGATGCGAAAGCATGOGAAGCAAACAGGATTAGAT ACCCTAGTAGTCCACEECE

Vibrio sp.YE-127 ACACTCAGATGCGAAAGCGTUAGGAGCAAACAGGATTAGAT ACCCTAGTAGTCCACGCCE

¥.vulnificus TAAACGATATCTACTTGGAGGTTGTGECCTTAAGCCGTGGCTTTCGGAGCTAACACGT TA

Vibrio sp.YH-127 TAAACGATATCTACTTGGAJIAITTITGGCCTTGAGCCGTA-CTTTCGGAGCTAACACOTTA

Fig. 1. Homology analysis for the nucleotide sequences
of rDNA of Vibrio sp. YH-127.
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Table 1. Analysis of carbohydrate metabolism for
Vibrio sp. YH-127

Carbohydrate Result Carbohydrate Result
Control Y Esculin +
Glycerol + Salicin +
Erythritol —  Cellobiose -
D-Arabinose Maltose +
L-Arabinose Lactose —
Ribose Melibiose -
D-Xylose - Sucrose +
L-Xylose - Trehalose +
Adonitol — Inulin -
B -Methyl-xyloside —  Melezitose -
Galactose +  Raffinose -
Glucose + Starch
Fructose + Glycogen
Mannose + Xylitol —
Sorbose - Gentibiose -
Rhamnose — D-Turanose -
Dulcitol —  D-Lyxose -
Inositol —  D-Tagatose -
Mannitol + D-Fucose —
Sorbitol — L-Fucose -
o -Methyl-D-mannoside =~ —  D-Arabitol +
a -Methyl-D-glucoside —  L-Arabitol —
N-Acethyl glucosamine + Gluconate +

Amygdalin —
Arbutin +

! No color change on medium including phenol red as metabolism

2-Keto gluconate —

5-Keto gluconate -

did not occur,
? Color change on medium including phenol red as metabolism

occur.
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Fig. 2. Effect of temperature on growth and protease
activity of Vibrio sp. YH-127. Relative growth of Vibrio
sp. YH-127 at different temperature compared with growth
of Vibrio sp. YH-127 at 25C(7): Relative protease activity
of Vibrio sp. YH-127 at different temperature compared with
protease activity of Vibrio sp. YH-127 at 25C (W)(*p<0.01).
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Fig. 3. Effect of pH of medium at the beginning of the
culture on growth and protease activity of Vibrio sp.
YH-127. Relative growth of Vibrio sp. YH-127 at different
pH compared with growth of Vibrio sp. YH-127 at pH 7
(@): Relative protease activity of Vibrio sp. YH-127 at
different pH compared with protease activity of Vibrio sp.
YH-127 at pH 7(H)(*p<0.05, **p<0.01).

A 9] protease’= 7)o A 223 g How =
7l R BRI 2 =Ele] 2417 Fo] ) 84S JER
et

5 gE Xl ME TA 34 U 54 2Mo| B3

o] d57F GekARl < v ol vjgle] gEo] E&
FollA Algks R Eo| B A Tkl e T4 32
protease®] &gl t)3led ZA}s} 12} LB uljX) £} Zobell B)X]
o 3|4 8 FE AE<] NaCl, MgCl,, MgSOs, KCI-S 2+
7} 1%3} 2%(wiv)EA] A 7Fetsich

Fig. 594 B.%o] LB ujA]o] d&& H7e w d&<]

—_

10 180

I 120

-
.

- 90

F 60

Cell Growth

o
Protease Activity

F 30

o
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Hour)

Fig. 4. Growth curve and protease activity of Vibrio
sp. YH-127 at 25°C using Zobell medium at pH 7.0 Re-
lative protease activity(open circle); Relative growth of the
cell(closed circle).
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Fig. 5. Effect of salts in LB medium on the growth
and protease activity of Vibrio sp. YH-127. Relative
growth of Vibrio sp. YH-127 at different concentration of
the salts compared with growth of Vibrio sp. YH-127
without addition of salt(C]): Relative protease activity of
Vibrio sp. YH-127 at different concentration of the salts
compared with protease activity of Vibrio sp. YH-127 with-
out addition of salt(E)(*p<0.05, **p<0.01).
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Fig. 6. Effect of salts in Zobell medium on the growth
and protease activity of Vibrio sp. YH-127. Relative
growth of Vibrio sp. YH-127 at different concentration of
the salts compared with growth of Vibrio sp. YH-127
without addition of salt(T]): Relative protease activity of
Vibrio sp. YH-127 at different concentration of the salts
compared with protease activity of Vibrio sp. YH-127
without addition of salt(M)(*p<0.05, **p<0.01).
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