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Isolation of Urease Positive Vibrio parahaemolyticus and Urease Production
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Abstract

Urease is an important microbial enzyme and its preduction is a marker to predict potential pathogenicity. An
unusual halophilic bacterium producing urease was isolated from sea product and identified as Vibrio parahaemolyticus
KH410. Its biochemical properties were indole negative, gelatin positive, sodium citrate positive and Kanagawa
positive whereas other characteristics were identical as the standard strain except it showed a positive reaction on
Christensen’s urea agar. V. parahaemolyticus urease production was directly related to urea concentration. The pro-
duction of urease was noticeable by the addition of 0.2% urea, 0.5% glucose, 2% NaCl in LB broth, and the initial
pH of 55. The maximum production reached after 6 hr of incubation at 37°C. However, NiCl,, metal ions,
phosphorus did not affect production of urease.
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Table 1. Biochemical characteristics of Vibrio parahaemo-
lyticus

Tests* Strains

. ests KH410 K25 K57
Urea hydrolysis + - -
Ortho-Nitro-Phenyl-Galactoside ~ — - -
Arginine dihydrolase

Lysine
Ornithine

+ 4+ +

Sodium citrate
Sodium thiosulphate

Tryptophane deaminase
Indole

Voges Proskauer
Gelatin

Glucose

Mannitol

Inositol

Sorbitol - - -
Rhamnose - - -
Sucrose - - -
Melibiose - - -
Amygdalin
Arabiose
Oxidase
Kanagawa™**

|
4
T

+ o+ o+
!
!

+ o+ o+
+ + +
+ + +

*Tests were performed by API kit (Bio Merieux 20E).
**Kanagawa phenomenon on Wagatsuma blood agar.
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UreaseE AJ4+st= Vibrio parahaemolyticus®] ¥2] 4 urease A4+

Table 2. Effect of urea concentration on the production of Vibrio parahaemolyticus KH410 urease

concerii?ion (%) Final pH Celéggggrth Protein (mg/mé)  Activity (units/me) Spe(irf:iisjcmt;;my
0.0 4.68 0.63 4.6 1,018 221
0.1 5.53 1.75 95 18,440 1,941
0.2 6.67 3.28 114 79,880 7,007
0.3 7.60 3.74 10.6 46,280 4,366
05 8.03 342 9.0 1,324 147
1.0 8.45 0.85 3.6 214 59
Cultivation was carried out at 37 in a basal medium.
Table 3. Effect of initial pH on the production of Vibrio parahaemolyticus KH410 urease
- . Cell growth Protein Activit Specific activity
Initial pH Final pH ODg6r00 (ng/md) (units/mye) (units/ng)
4.5 5.58 027 19 281 148
5.0 6.70 3.30 111 18,867 1,700
55 6.67 3.28 11.7 79,880 7,132
6.0 6.67 342 115 77,213 6,706
7.0 6.89 342 10.7 53,800 5,028
8.0 7.33 3.45 13.5 81,960 6,071
9.0 791 2.76 10.8 4,138 383
Cultivation was carried out for 6~7 hrs at 37T in a basal medium containing 0.2% urea.
Table 4. Effect of carbon sources on the production of Vibrio parahaemolyticus KHA10 urease
. Cell growth Protein Activity Specific activity
Carbon sources Final pH 0D600 (mg/ md) (units/ md) (units/ mg)
None 824 0.95 6.8 1,948 2,867
Xylose 8.16 028 5.0 18,663 3,733
Fructose 5.77 2.64 9.0 77,057 8,562
Lactose 7.90 0.90 6.7 9,480 1,415
Arabinose 6.77 282 89 47,607 5,349
Cellobiose 8.07 (.98 6.5 4,313 664
Sorbitol 8.17 1.28 5.7 9,543 1,674
Glucose 6.64 290 10.0 88,773 8,877
Galactose 6.97 244 10.6 75,663 7,138
Saccharose 7.75 1.11 74 56,347 7,615
Mannitol 6.69 1.84 10.6 85,037 8,022
Maltose 6.17 2.99 104 85,417 8,213

Cultivation was carried out for at 37 in a basal medium containing 02% urea with initial pH 5.5.
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Table 5. Effect of phosphorus on the production of Vibrio parahaemolyticus KHA10 urease

7]:}&
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0:,1..@03

foh

Phosphorus sources Final Cell growth Protein Activity Specific activity
(0.1%) pH 0OD600 (mg/ mb) (units/ mf) (units/ mg)
None 6.89 3am 115 95,593 8,312
NaH,PO, 5.68 2.33 10.7 73,953 6,912
Na;HPO, 5.87 2,69 11 72,370 6,579
K:HPOq4 6.50 291 12.8 76,740 5,995
KH,PO4 6.28 3.17 10.8 89,217 8,261
(NH3)2HPO, 6.62 3.45 14 82,947 5,925
NHsH>PO4 6.24 3.17 11.7 51,533 4,405

Cultivation was carried out for 6~7 hrs at 37 in a basal medium containing 0.5% glucose, 0.2% urea with initial pH 5.5.
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Table 6. Effect of metal ion on the production of Vibrio parahaemolyticus KH410 urease

Cell growth

Activity Specific activity

Mineral salts Final pH ODE00 Protein (mg/mé) (units/ nt) (units/ ne)
None 6.89 3.01 115 95,593 8,312
MgSO, 6.32 457 13.2 52,040 3,942
Pb(NOs)2 5.73 2.50 11 60.400 5491
HgCly 5.78 0.66 19 - -
ZnS0Oy 5.82 3.66 6.7 589 88
CuSO; 5.63 0.17 245 89 36
AgNO; 552 0.27 12 - -
MnSO, 5.94 277 9.25 5,856 633
CaCl, 6.48 4.66 14.9 95,867 6,434
CoCl, 5.70 0.80 0.54 55 102
FeSO, 5.76 2.68 9.0 74,034 8,226

Cultivation was carried out for 6~7 hr at 37C in a basal medium containing 0.5% glucose, 0.2% urea with initial pH 5.5.
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UreaseS AJ4+sle Vibrio parahaemolyticuse) ¥-2} 9 urease A4

Table 7. Effect of NiCl, concenterations on the production of Vibrio parahaemolyticus KH410 urease

NiCl, Final pH Cell growth Protein Activity Specific activity
concentration OD600 (mg/ mf) (units/ml) (units/ mg)
None 6.89 3.01 11.5 87,112 7,575
NiCl, 10 M 6.23 343 16.0 89,857 7,488
NiCl, 100 x4 M 6.22 3.50 132 92,827 7,032
NiCl, 1 mM 6.21 341 12.0 48,937 4,078
NiCl, 5 mM 517 0.18 20 563 282

Cultivation was carried out for 6~7 hr at 37°C in a basal medium containing 0.5% glucose, 0.2 % urea with initial pH 5.5.

Table 8. Effect of temperature on the production of Vibrio parahaemolyticus KH410 urease

. . Cell growth Protein Activi Specific activity
Temperature(TC) Final pH O]Z% 400 (e ) (units /;};) (units/ )
20 6.29 219 83 24,842 2,993
25 6.27 3.59 9.0 57,042 6,338
30 6.24 3.75 83 65,532 7,867
37 6.67 3.28 114 93,475 8,988
40 6.07 1.68 4.8 11,438 2,385
45 6.72 124 16 1,002 173

Cultivtion was carried out for 6~7 hr at various temperatures in a basal medium containing 0.5% glucose, 0.2 % urea with initial

pH 55.
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Fig. 1. pH change, cell growth and specific activity of
urease according to culture time of Vibrio parahae-
molyticus KH410.

Symbols: —O—: Cell growth (A600nm),
—@—: Specific activity (U/mg).
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