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ABSTRACT - Twenty-four Vibrio strains were isolated from imported frozen seafoods and iden-
tified according to their physiological and biochemical properties. They included two V. cholerae
non-O1 sp., two V. diazotrophicus sp., one V. hollisae sp., five V. natriegens sp., eight V. fluvialis
sp., and four V. nereis sp.. Two of them were not identified as Vibrio species. When these strains
were tested using API-20E kit for identification, however, only the results for two V. cholerae
and five of the V. fluvialis strains matched the results obtained previously. Due to the impor-
tance of detecting V. cholerae from foods, phylogenetic identification of the strains was attempted
based on restriction fragment length polymorphism (RFLP) of the 16S rDNAs amplified by PCR.
The results suggested that the two strains had identical RFLP patterns which were more closely
related to that of V. proteolyticus than V. cholerae. The problems associated with identification of
pathogens originated from seafoods demand development of accurate and rapid identification

methods.
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Table 1. Morphological characteristics of the Vibrio strains
isolated from imported frozen seafoods.

Strains sgf}‘.‘ﬂ‘l‘g Shape  Motility C;é‘g ;’b“
IMSC 1-1 - C + G
IMSC 1-2 - C + Y
IMSC 1-3 - C + Y
IMSC 1-4 - S + G
IMSC 2-1 - C + Y
IMSC 2-2 - S + Y
IMSC 2-3 - S + Y
IMSC 2-4 - S + Y
IMSC 3-1 - S + Y
IMSC 3-2 - S + Y
IMSC 3-3 - C + Y
IMFS 1-1 - S + Y
IMFS 1-2 - S + Y
IMFS 2-1 - S + Y
IMFS 2-2 - S + Y
IMLS 1 - S + Y
IMLS 2 - S + Y
IMSL 1-1 - S + Y
IMSL 1-2 - C + Y
IMSL 2-1 - S + Y

IMSL 2-@ - S + Y
IMSL 2-® - C + Y
IMSL 2-© — C + Y
IMSL 2-@ - C + Y

'8, Straight rod; C, Curved rod
Y G, Green; Y, Yellow
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Table 2. Biochemical tests of the Vibrio strains isolated from imported frozen seafoods.

Strains IMSC
Characteristics 1-1 1-2 1-3 1-4 2-1 2-2 2-3 2-4 3-1 32 3-3
Oxidase _ + + + + + + + + + +
Nitrate reduction + + + + + + + + + + +
Voges-Proskauer - - + + - - _ _ - N _
Esculin hydrolysis - - - - D - - d - + R
TSI K/A® K/A K/A A/A A/A K/K K/A K/A K/A A/A K/K
Arginine dihydrolase - + + - | + + + + + +
Gas from glucose - - - - - - - - + - R
Acid from glucose - - - - - - - - R _ -
Acid from mannitol + + + + + - + + + + -
Acid from arabinose - + + - + + + + + + +
Hydrolysis of
Starch + + + + + - + + + + -
Lipase + + + + + - + + +
Production of H,S - - - - - - - - . _
Growth in NaCl
0% + - - + - - - - N . _
3% + + + + + + + + + + +
6% + + + + + + + + + +
8% + D + + d + + D D - D
10% - D D - d d d
Growth at
4T D - - - - - - - D N -
20°C + + + + + + + + + + +
35T + + + + + + + + + + ¥
43T + + + + + + + + + d +
Table 2. (continued)
Strains IMFS IMLS IMSL
Characteristics -1 12 21 22 1 2 -1 12 21 2@ 22 2© 2@
Oxidase + + + + + + + + + + + + +
Nitrate reduction + + + + + + + + + + + + +
Voges-Proskauer - - - - - - - - - - - - —
Esculin hydrolysis + - + - + + - - - + - - _
TSI K/A  A/A A/A K/A A/A A/A A/A A/A K/A A/A A/A A/A A/A
Arginine dihydrolase - + + + - + + + + + + + +
Gas from glucose - - - - + - - - - - - - -
Acid from glucose + + + + + + + + + + + + +
Acid from mannitol + + + + + - + + + + + + +
Acid from arabinose - + + + D D + + + + + + -+
Hydrolysis of
Starch - - - - + + - - - D - - -
Lipase + + - - + + + + - + R - .
Production of H,S - - - - - - - - - - - - R
Growth in NaCl
0% - - . - - - - -
3% + + + + + + + + + + + + +
6% - + + + + + + - + + + + +
8% - - + - + + - - - - + + +
10% - - + - - - - - - - - -
Growth at
4°C - + + + - - . + + + + - + .
15°C + + + + + + + + + + + + +
30°C + + + + + + + + + + + + +
40°C + + + + + + + + + + + + +
43°C - + + - + + + - - + + + -

D, different reactions in different taxa; d, 11-89% of strains are positive; slant/butt K-red, A-yellow; +, 90% or more of strains are positive; -, 10%
or less of strains are negative
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Table 3. API-20E kit analysis of the Vibrio strains isolated
from imported frozen seafoods.
IMSC

Test 1-1 12 13 14 2-1 22 23 24 31 32 33
ONPG + + - - + + + + + +
ADH - + + - £ £+ £+ + + +
Lbc - - - - - - - -
opc + - - 4+ - - - - - . .

Strains

H

o
w

GLU +
MAN -
wmwo - - - - - - - - - -
SOR - + + - + + + + + + +
RHA - - - - - - - - - - -
SAC £ + + - + + + + + + +
MEL - - - - - - - - - - -
AMY - - - - - -
ARA - - + - -+
oXx - + + - + +

+ + + + 4+

+
+
GEL - +
+
+

+ H o
=+
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Table 3 (continued)

Strains IMFS IML IMSL

Test 1-1 1-22-122 1 2 1-1 12 2112-@2-®2-©2-@
ONPG - - - - + 4+ - - - - - - -
ADH - + + - - - - - - + + + +
LbC - - - -+ 4+ - - - - - - -
opc - - - - - - - - - - - . .
CIT S s
H,S e
URE - - - - - - - - - - - - -
™A - - - - - - - - -
IND - - - - +
V-P -+

GEL - +
GLU + -
MAN - - - -
INO - - - - -
SOR - - - - -
RHA - - - - - - - - - - - - -
SAC - - - - + 4+ - - - - - - -
MEL - - - - - - - - - - - - .
AMY - - - - 4+ + - - - - - - -
ARA - - - - - - - - - - .-
0X + + + + + + 4+ + + + o+ o+ O+
ONPG, ortho-nitro-phenyl-galactoside DH, arginine dihydrolase

LDC, lysine decarboxylase ODC, ornithine decarboxylase
CIT, citrate utilization H,S, H,S production

URE, urease TDA, tryptophane deaminase
IND, indole production V-P, Voges-Proskauer

GEL, gelatinase GLU, glucose

+ + 4+ o+

'
i
'
'
'
'

MAN, mannitol INO, inositol

SOR, sorbitol RHA, thamnose

SAC, sucrose MEL, melibinose

AMY, amygdalin ARA, arabinose

0OX, oxidase

=+, 90% or more of strains are positive ; —, 10% or less of strains
are negative

Table 4. Identification of the Vibrio strains by various phy-
siological and biochemical tests.

Strains Identified  Putative Vibrio Isolates

V. cholerae non-O1 TMLS 1, IMLS 2

V. diazotrophicus  IMSC 1-3, IMSC 2-3
V. hollisae IMEFS 1-1
V. fluvialis IMSC 1-2, IMSC 2-1, IMSC 2-2, IMSC 24,

IMSC 3-1, IMSC 3-2, IMSC 3-3, IMSL 2-®
IMSL 1-1, IMSL 1-2, IMSL 2-1, IMSL 2-@
IMFS 2-2

IMSL 2-®, IMSL 2-©, IMFS 1-2, IMFS 2-1
IMSC 1-1, IMSC 1-4

V. natriegens

V. nereis
Unidentified

1 whge] 7o) YERIX ehgi) kit Qolyt
2 1824417 Foll 2 AoE WHHES AT 3

© -

ol
[e]

z
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Table 5. Identification of the Vibrio strains by using API-
20E kit,
Strains Identified  Putative Vibrio Isolates
V. cholerae non-O1 IMLS 1, IMLS 2

V. fluvialis IMSC 1-2, IMSC 2-4, IMSC 3-1, IMSC 3-2,
IMSC 3-3
Non-Vibrio IMSC 1-3, IMSC 2-3, IMFS 1-1, IMSC 2-1,

IMSC 2-2, IMSL 2-@, IMSL 1-1, IMSL 1-2,
IMSL 2-1, IMSL 2-@, IMFS 2-2, IMSL 2-®),
IMSL 2-©, IMFS 1-2, IMFS 2-1, IMSC 1-1,
IMSC 14

<t £ dPME 6-847F ool ¥k A#r} YRt
Al oA Al7ke] AU T 7o R HekEE A
S FFE 7 A} wEA] whgo] veRd & dBAIZRe]
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o mEtA At dE2A JEhd 4 okl A X
API-20E kitol|A+&= 1824717 Alelol] A3E #ASH) B
Ao VP A E Azl g HHE 48A7F wiF
F ER1g7] W™ Td3 Ayt Jeh A @ AR
AR H T} arginine dihydrolase AHAAME AE THE A
7t depew Fd 5o Wl API-20E kit2 A4
3t Aoz Aol wEt A7) o2A BFEH = §)
Art.

API-20E kit§ A3l 24 @9 548 ARA3H 4
# V. cholerae (IMLS 13+ 2)°} V. fluvialis (IMSC 1-2,
2-4, 3-1, 3-29F 3-3) F 259 Vibrio®t EA A=
(Table 5), olde] 7= A - A5 dPo=2 FH%

6 7 8910111213

Az}l Tz veldth UmA] 1752 4 kil s
Aslst w-g-lls)h w2 HolX] LAY IR dojd vt
LA QB Vibriod dF7F oFd  Aeromonas,
Pseudomonas, Proteus&d 7Vs/0] & Ao W HU
o} V. cholerae2 WHE 25 ortho-nitro-phenyl-galacto-
side (ONPG) Al&A ¢ wHe-& el 792 APL-
20E kitollA] o] wkgo] ¢ whES Hole dFE
choleraeZ $AH = Fgo] 2 Ao Ygton A
sorbiad 7Fe = E0hal E4H%Y. B2 457 $8H
A &L ol AFA oix FEEHE B4E 222
Yol g7RA|9] F8 WA Vibrio #FES FTHOE B4
=S IAHAY] wFolH wEha 2 AR H97) Wi
ASE S & ¢ UL

RFLPE O|&8t IMLS1Zt IMLS2 #F2| §HHS
Ag] - Aslebd A9 API-20E kitE o]83dk] ¢ 4
FolaiFollA Eelst 24529] Vibrio @ 7120 HYHA V.
cholerae® Bt8|X 2 57} A& FHEHJ=AE &
3171 918t 16S RNA A T35 5 1059 A
FAE o]§3le] RFLP 848 Fj3cth. 2 A3, v
cholerae® RN 25 7] - AFsry] EAel =7
ggrgo|= E78 1 RFLP P A2 FUsisey v
choleraes}t A. sorbia®] RFLPEF = t]$- UE A4S B
fem 938 V. proteolyticus®] RFLPO| Autd oz 717t
£ S B} (Figure 1; Table 6). 53] AREE 1059
ASEA VU Alul, Hinfl, Mbol, Mspl, Rsal>.& AT
S Wl V choleraett A. sobria®] RFLPS}= T EHTHA
V. proteolyticus®] RFLPS} #AMSE 48 RTh Kita-

12345678 910111213

Fig.1. RFLP of 16S rRNAs from V. cholerae (A), V. proteolyticus (B), and IMLS1(C). 16S rDNAs amplified from three Vibrio
species were digested with ten restriction enzymes and their restriction patterns were compared on 2% agarose gel.
Lanes 2 were loaded with 16S rDNA digested with Alul; lanes 3, Haelll; lanes 4, Hhal; lanes 5, HinfI; lanes 6, Hsp92II;
lanes 7, MbolI; lanes 8, MsplI; lanes 9, PstI; lanes 10, Rsal; lanes 11, Taql; lanes 12, no enzyme. Lanes 1 and 13 were

loaded with a size maker, $X174DNA digested with Haelll.
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Table 6. RFLPs of V. cholerae, V. proteolyticus, IMLS1, and A. sobria 16S rRNAa.

Enzyme  Alul Haelll Hhal Hinfl Hsp92ll Mbol Mspl Pstl Rsal Tagl

Strains AGCT GGCC GCGC GANTC CATG GATC CCGG CTGCAG GTAC TCGA

V. cholerae 381,351,246 317,278,204 531,356,219 336,291 370342 502,400 443,279 » 433401 899,361
211,175 195,167 197,160 276,216 182,150 266,258 216 234,223

V. proteolyticus 572,394,207 317,278,204 531,383 942,340 370,352 652,400 513,443 - 667,503 863,361
188 177,166 217,197 182,150 276, 234

IMLS1 565,380,205 298,260,200 496,354 885317 338324 615370 470,400 - 625470 833,338
190 175,160 256,190 175 180,150 260,165 228 192

A. sobria 211,207,195 317,220,204, 578,531 349,338 552344 601,400 408,206 - 892,357 682,361

180,174,173 171,169,161 166 317,245, 209,150 154,152

166

a) The lengths of restriction fragments generated by restriction are represented in base pairs (bp).

Only the restriction fragments larger than 150bp are listed.
b) no restriction site present
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