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SUMMARY 

JI laxol1olllic s /I/{!v has heen carried out on 123 
strains c?l/he ¡"ihrionaceaejallli ~v isola/edji-cJ/1l bivah'es 
anjishes in Valparaíso coa/.\'. / 1" s/rains lI'ere charac/eri
zedll'i/h 86 phello(vpic tesIs alld c/u.\'/ering using .\\{ 
coe.!!icien/ and /he UPGiIi .. l lillking m/O~vsis. The s/rains 
IFere c/I/.\'tered in/o /hree pluma a/ a 80% silllilari/y le Fe/. 
These s/rains lI'ere iden/Uied as Aeromollas hJ'drophila, 
Vibrio sp. a/1(1 P/esio/1lollas -"hígel/oídes. 

INTRODUCTION 

Members oflhe Vibrionaceae family comprise one 
oflhepredominanl bacterial group in marine ell\'ironment 
and constitule a considerable part ofmarine helerolrophic 
baclerial populalion (Kaneko & Col",ell 1973). Microor
ganisllls which belong lo Vibrionaceae [amil)' are ubiqni
tous in esluarine and marine ",aters and sedimenls Kaper 
el al. 1973). They are associated wilh nitrogen lixalion 
(Weslel al. 1985), degradalion ofspccilicorganic pollulanls 
(Wesl and Colwell 1 98.J.) and colonizalion ofsurfaces and 
internal organs of im'erlebrate and \'erlebrale marine 
animals (Huq el al. 1983 ; Colwell & Grimes 1 98.J. ; Prieur 
el al. 1990). Under slress conditions. some of lhe species 

RESUMEN 

Se realizó un estudio /axon ólllico de 123 cepas de 
lajalllilia ¡ ,'ibronaceae aisladas desde bivalvos y peces 
en las costas de r'alparai.\'o . Todas las cepas fueron 

caracterizadas con 86 test fenotípi cos que se agruparon 
usando el coejicien/e .s:~1/ y el análisis de union de 
UPG!\ f ' l . Las e.\pecies fiteron agrupadas en /reslenones 
con un nivel de simili/ud del 80%. Es/as e<\pecieslueron 
idenl!/icadas como Aeron!ol1as Itydrophi/a, Vibrio .5p. y 
P/esion!ollas shigel/oides. 

thal éire cOllllllensal to marine animal can behave .as 
palhogens. causing severeeconomic loss for to lhe Illarine 
culture trade (Sinclermann 1 <>70). 

In lhis paper ",e describe lhe phcnotypic 
characlerislics of 12:1 slrains of lhe Vibrionaccae family 
lhal were isolaled from sea [ood in Valparaíso coasls, 
Chile. which are of greal interest for the shelllish and lish 
COl11l1lerce. 

MATERIALAND METHODS 

Samlllcs. 
Wilhing June and November 199~ , 10 samples of 

bi\'el\'es ami lish ",ere collected in 1 he chilean coaslal area 

* Corrcspondence lo: Dr. Bernardo Prado A. Laboralory ofMicrobiology. Universidad Técnica Federico Sanla María, 
Sede Viíia del Mar, Casilla <)lO. Vifia del Mar, Chile. 
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comprising Calela Membrillo (Valparaiso) and Con Con, 
V Región. 

Bacterial strains. 
The 123 strains ",ere isolaleq from shellfish 

(Mesodesma donacillm, Pyurll chilellsis and 
Ameghinomya anticua) and fish (Merlllccius gllyi). The 
isolates \Vere oblained from enrichments in alkaline 
peptone water (pH 8.6). followed by inoculation in agar 
TCBS (Difco) (APHA 1992). The following referenee 
strains \Vere ineluded: Vibrio parllhaem()(~,ticus ATCC 
17802, Vibrio flllvialis ATCC 33809. Vibrio cósticola 
NCMB 701 , Aeromolllls hidrophylll ATCC 7966, A ero
mOllllS cllviae ATCC 15.+68 and Aeromol1as sobria CIP 
7433. 

The cultures \Vere maintained on Tryptic Soy Agar 
(TSA) wilh 3% NaCI al 30°C. 

Charactel"Ízation 01' the isolations. 
86 phcnolypic characters ineluding 

morphological, physiological. bioehemical, nulritional 
tests and sensibilily to the 0/129 compound al a 
concentration of 10 or 15 (g, \Vere determined for each 
strainon media containing I (X) NaCI. and at an incubation 
temperature of30°C. Delails oflhe procedures have been 
previously described (Veron 1975: Lee el al. 1979; Ven
tosa et al. 1982: Quesada et al. 19X·l; Wets & Colweell 
1984) 

Numel"Ícal anal~·sis. 

A lolal of .+8 characlers were sclecled for 
nUl11erical analysis. Posili\'e and negative reslllts ",ere 
coded as I and O respectively: no comparable or missing 
dala \Vere coded as 9. Strain similariLies \Vere eslilllaLed 
with Simple Malching (Ss) , (Sokal ancl Michener 195X) 
coefficientand cluslering \Vas achieved by lhe un",eighled 
pair-group melhod of associalion (UPGMA) (SneaLh & 
Sokal 1973). The leslerror waseslimaled by examining 12 
strains in duplica te (Sneath & Johnson 1972). The 
eompulation was perfonned by lhe MINT program (Rohlf 
1985). 

RESUL TS AND DISCUSSION 

Each slrain \Vas examined for 86 characlers. AII 
slrains were Gram-negalive. mOlile, o.\idase. calalase and 
nitrale reduclion posili\'e: and able lo fermenl glucose. 
They produced acid from ribose, glucose, lrehalose, 
fmclose, galactose. malLose and glicerol. ulilized glucose 
as lhe sole carbon so urce and gre", al pH 10 and 37°C 

Negalive characlerislics for all slrains \\ere: H2S 
produclion, urea se. phenylalanine deaminalion; acid from 
inulin. sorbose, xilose, adonilol and dlllcilol ; 1I1ilizalion 
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of: malonale. L-Iysine, L-melhionine, L-valine, L-tripto
phan, L-phenylalanine. L-cysleine and adenine as the sole 
carbon source. Production of difusible pigment, swarming, 
luminiscence, growlh in 10% NaCl \Vere not observed. 

These characteristics \Vere excluded from the final 
dala matrix. since they \Vere not differenliating value. 
Taxonomic resemblance among the 123 strains examined 
\Vas aceordingly based on 48 characters. The probabilily 
for lest error was estimated to be 3,0 % by lhe melhod of 
Sneath and Johnson (1972). 

The results of numerieal taxonomic analysis of all 
123 strains, grouped by SSM coeffieient and UPGMA 
elustering yiclded the dendrograrn shown in Fig. 1. The 
majority ofthe strains could be grouped into three phena 
al a 70% similarity level. Table 1 lists the main features of 
lhe tree phena . The Jaccard coefficient (S) \Vas also used. 
lt gave a similar c1ustering paltern, but the clusters formed 
around a 55(Yo similarity level. 

Cophenetic corrclation coefficient \Vas 0.859 for 
SsJUPGMA phenogram. Phena ",ere identified by 
comparing properties of the strains \Vith published 
diagnostic keys and tablos. 

Phenon A: lhe 32 strains oflhis phenon elusteredat a 85% 
similarity level. They are isolated from fish and molluscs. 
This phenon has been idenlified as A erol11ollashydroph i1a 
since ineludes the type strain A. /¡ydrop/¡ila ATCC 7966 
and the phenotipic characteristics ofthe microorganisms 
bclonging to this group agrees with the descriplion ofthis 
strain carried out by Popoff (1984). HoweveL there are 
so me differences: esculine hydrolysis, acid production 
from salicine and Voges-Proskauer test, which are 
considered positive by Popoff (1984). Our results also 
agree ",ilh the description of A. hydrop/¡illl reported by 
Austin el al. (1989). 

Phcnoll B: At a similarity level of82% mostofstrains (89) 
grouped in phenon B. Dislinclive charaeters ofthe strains 
of marine Vibrio ineluded in this grollp are: motile, 
oxidase-positive, a fennenlative type of metabolism. 
sensibilily to 0/129, NaCI reqllirements for growth, 
arginine dehidrolase negalive and orniline and lisine 
descarboxi-Iase positive. These phenotipic characteristics 
agree wilh the descriplion of genus Vibrio carried out by 
Bauman el al. (198'+). AII the strains included in this 
phenon \Yere isolaled from 1Il0lluscs and seem to be ver)' 
relaled ",ith the marine environl11ent and their fauna. 

PhellOIl C: Thethreestrainsofphenon Cgroupedata 93% 
sil11ilarily level. The l11icroorganisllls included in this 
phenon are arginine, ornitine and lisine decarboxilase 
posili\'e, they [erment the inositol and the lactose, lhey 
don ' t produce amilase, lípase, gelatinase. desoxorribo-



Table 1. Phenotypic charactcristic of 
VilH-ionaccae strains. 

Phcnon A B 

N° of strains 32 89 

Arginine decarboxilase 100 O 
Lysine decarboxilase 32 100 
Omithine decarboxilase o 100 
Arginine dehydrolase 100 O 
Degradation 01': Casein 90 IDO 

Twel!n 80 100 100 
Aescnlin 4 O 

Production of : Amylase 100 100 
Gelatinase 100 100 

DeoxyribonucIease ' lOO 100 
Lecithinase 100 100 

Acid from: L- arabinose 95 100 
L- rhamnose 4 100 
D- cellobiose 72 O 
D- lactose 73 O 
Sucrose 100 100 
Inositol O (\ 

Manitol 100 100 
Sorbitol 85 O 
Salicine 32 85 
D- manose lOO 100 

Haemolysis 96 lOO 
Indole 93 95 
Voges-Proskahuer 32 o 
Methyl red 41 O 
Gas glucose 96 O 
Utilization as sole carbon 
source: L- arabinose 95 100 

D- cellobiose 72 O 
Galactose 91 100 
Succinate 63 100 
Glucollate 94 100 
GlysillC 16 100 
Glutamatc 94 100 
L- argilline 97 lOO 
L- histiJine 97 100 
L- prolille 72 100 
L- asparagille 100 lOO 
Aspartate 50 100 
L-serinc 100 100 
L- threonine 38 100 
Ethanol O 88 

Growth al: 4°C 97 O 
45°C 25 O 

Growth in %, NaCI: O lOO O 
3 25 lOO 
6 O lOO 
8 O IDO 

Snsceptibility to 
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Figure 1. Simplified dendrogram showing clustering 
of 123 strains of Vihriol1uceue, based on the Simple· 
Matching cocfficient and unweinghtcd pail' group 
mctho(\ with averagcs (UPGMA) clustel·ing. 
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g:: Z IDENTIFICACION 

A 32 A. hydrophi/a 

Aerol1lollas sobria 
Aerol1lollas caviae 

B 89 Vibrio sp. 

Vibrio paralrel1lo(vticlIs 
Vibrio jlul'ialis 
Vibrio costicola 

C 3 Plesiol1lollas 
slrigelloides' 

nucIease neither caseinase, the)' also utilize ver)' few 
compounds like onl} source of carbon, nitrogen and 
energy. These characteristics are identical with the 
description o[ the geIllls Plesionlol1as (Schubert, 1984). 

The present taxonomic study of isolates from ma
rine [oods \Vas [ocused to microorganisms ofthe Vibrio
naceae family . The reslllts on strains identification agrees 
with these carried out by other authors (Esteve,1995 : 
Kazno",ki et al. 1989; Austin et al. 1989; Ortigosa et al. 
1989). Although our strains di[[er in some phenotipic 
characteristics from the reported by these authors. They 
are included within the genera Vihrio, AerOnlOl1aS and 
Plesio!11ol1us. 

Our study demonstrates that the genus Vibrio is the 
most abundant (89 strains) ofthe total ofisolates studied 
(123). They constitutc a very homogeneous group in their 
phenotipic characteristics and all of then have a specific 
reqllirement o[ NaCI for optimal growth. 

The Vibrionaceac family is an habitual component 
in the microbiote ofbivah 'e 111011llSCS and fish , and this is 
an important ecological niche for this family such as 
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reported by olher aulhors (Pricur el al. 1990; OrLigosa el 
al. 1989; Wesl el al. 1986: Wong el al. 1992) 

ACKNOWLEDGEMENTS 

The aulhors are also gralcflll lo Profcssor Sergio 
Karelovic ofDeparlmenl of Basic Science ofUnivers idad 
Técnica Sanla María Sede Viila del Mar. forlhcirguidancc. 
suggcslions and cOlllmenls. 

REFERENCES 

AlIstin, D.A.; I\Idnlosh, D. & AlIstin, B. ( 19159). Taxnnom)' nI" lihs 
associalcdA erommw.\· spp .. \\'ilh lhe descripl ion olA erOl1l1l1/a.\· .l'IIlmo"icida 
subsp. smillrja subsp. no\'. SySl. .-\1'1'1. 1\ li crnhi nl. 11 : 277-290 

Al'lIA. Anl('J'ican I'ublk IIt'alth Assodalion, (1992). Cnmp"ndilllll n I' 
Melhos 1"01' lhe Micrnbiologycal Examinalionl)l'Fllllds. (Eds. Va mlerza nel 
and Spliltslocsser) Washinglon, D.e. 

BmnnaulI, P.; FIIJ'IIiss, A.1. & Let', J.V. (1984). Gcnlls I/brjo . In 
Bcrgay 's Manua l 01' Syslcmalic Baeleriology. (Ed. N. R. Kricg) Vol. 1, 
Bahimorc: William and Wilkins.pp. 5 18-538 

Cohn'lI, RR & Gl"inl('s, D .. 1. ( I n 4). I'ibrio eliscas"s 01" marinc lish 
popll lalions. Hdgol. Mecrcsunlcrs 37: 265-287 

Esfl~"e, C. ( 1995). N lImcrica l TaxonOllly 01" Aeromo nadaccae ami 
Vibrionaccae associalcel ",ilh rcared li sh ami SUITollding li'csh ami hracki sh 
\\'akr. Syslcm. Appl. Microbiol. 18: 39 1-402 

Hu,!, A.; SllIall, E.B.; '''est, P.A. ; Hnl" 1\1.1.; Rahlllan, R. & Cohn'lI, 
RR ( 1983). Ecological relalionships bel \\'ec n 1,l"io cll/llerlle ami 
planklonic cruslaccan copcpods. Appl. En\'in>n. I- li crohiol. 45 : 275-2 83 

Kaneko, T. & Colwdl, RR. ( 1973). Ecology 01'1 ,brio para/Ulemo(r/i,,".\' 
in Chcsapcakc l3ay . .I. Baclcri ol. 113 : -24-32 

Kapel', .J.B.; LocllIan, n.; Rt' IIII11eJ", E.F.; Kl'is lensen, K . & Colwdl, 

RR (1983). Numcrical laxonolll)' 01' \' ibrios isola"'d Iron csluerin" 
en\'irolUllcnls. Inl. J. SySl. l3ac"'ri ol. 33: 229-255 

Ka:lIIowski, A.; 'Vlodal'nak, K. & P,u'lz, H. (1989). A nUI11" ri ca l 
taxOllotny ofVibrionact!at! iso)akd rrolll waler. Sl.!\\'ag~. \\'akr-oill.!ll1ulsillll 

and li sh"s. Sysl. AppJ. 1\'li crobio J. 12: 172- 178 

Lct., .J. & DOllo"all, T , J . (1985). I'/brio , .· Ierolllol/(/.\· amll'le.l'iolllol/a .... 

In. Isolalion and itklllilicali on oJ'mi cl'llrgani sms ofmedical ami "clcrinary 
impol1anCe. (Eds . Coll ins and Changc) Sociely I,)r .-\pplied Bacleri o l og~'. 

Tcnchnical scrics nO 21 , Acad"mic Prcss. London. pp. 13-33 

Ortigosa, 1\1.; Estt'n, C. & I'ujalde. 1\1. ( 1989). l/brío specic in sea 

88 

\\'aler antl mllsscls: ahllndancc a 11(1 numerica l laxonomy. Sysl. AppJ. 
J\'licrobillJ. 12 : 316-325 
I'opon~ 1\1. ( 1984). Gcnlls.-I eroIllOI/(/.\·. In I3crgcy 's Manual ofSyslcmalic 
l3ackri ology. Vol. 1. (Ed. N.R. Kricg) l3a himore: William nnd Wilkins. pp. 
545-5 48. 

I'l'it'UI', D.; I\lenl, G .; Nkolas, .J. L.; I'lusl(uclec, A. & Vigllcullc, M . 

(1990) . Inlcracli on li'llm bil'alvcs mollll sc and baclcrias in marine 
el1\·ironmcnl. Occnllgr. 1\·la r. Bio J. Ann . R.o\'. 2R: 277-352 

Qut'sada, E.; Vt'lItosa, A.; Huiz-B{'ITal(uel'o, F. & RaIllOS-COl"lu(,1I7.mm, 
A. (1984). Dele)'a '/l/Io,,"ila. a nel\' spccics of moderaldy halophili c 
backria. Inl. .1. Sysl. l3aclcrioJ. 34 : 287-292 

Rohlf, F .. 1. (1985). Numcrica llaxonomy syslem ofmulli varialc slalislical 

programs. Slon)' Brook/NY. Slalc Uni vcrsi ly of Nell' York. 

Sdlllht'l'l, IU-:.W. (1984). Genus I'le.\·ümllll/(/s. In Bcrgcy's Manual of 

Syslem:llic I l:lc l c ri o l og~'. Vol. 1. N. R. Kricg(Ed.) Bahimorc: William and 
Wilkins. pp. 548-550 

Silldt' I'lIlallll , c..1. ( 1970). Principal discases of" marinc lish al1(l shell lish. 
Acad"lllic Press. l i\C .. Nc\\' York. 

Sokal, RR & l\lkht'm' I', C.D. (1958). A slal islicalmclhod j{)re\'alualing 
syslcmalic relaliollships. Uni\'.ol" Kansas. Sci . BulJ. 38: 1409- 1438 

Sm'alh, 1'.1l.A. & Sokal, RR (1973). N lImcrica l Taxonom)'. Thc 

Principies and Praclice 01' N lImcrical Taxonllmy. San Francisco, W.H. 
Fr~t!lllall. 

-------------------. & .Johllsoll, R (1972). The in.llll cnce on numerical 
laxonomic similarilics o l"Cl1'tlrS in microbiologica llcsl. .1. Gen. l\·licrobill J. 

72: 377-392 

\'non, 1\1. ( 1975 ). NlIlrilion el la xllnomic eles Elemobacleriaceae el 

baderies ,·oisincs. J. l\'klhllds d ' clude dcs allxanogrammcs. Al1n . Ivli crobio J. 

Inl. Paso 126 A:267-274 

\"t'nlosa, A. ; Qucsada, E.; HOIll'ignez-Va lera, F.; Rui7.-BclTaqucl·o, F. 
& HaIlHls-Corllle llJ.alla, A. (1982). N lImcri ca l la xonllmy of modernldy 
haloph ilic Gralll-negali l'C rods . .l.Gen. lvlicroh iol. 128: 1959- I 968 

"'esl, P.A.; BraytulI, P.R. ; Ikyallt, T.N. & Colwdl, RR (1986). 
NlIlllaica l la xonom)' ofVibrins isolaled li'tm) acualic clll·ironmenl. Inl. 1. 
S)'sl. BaclerioJ. 36: 53 1-543 

-----------.& Cohn-II, R R. ( 1984). Idcnlilicalioll and d assilicalion of 
Vi hri onaceac ami o)·er\'iell'. In R.R . Col",e ll (ed.). Vihrins in Ihe 
Cnl'ironlllenl. Jol1ll Wil cy ami SOIlS. Nel\' "úwk. pp. 285-363 

----------.; Bnlyloll, I'.R; Twillt,y, RR.; BI·yanl. T .N. & Col",ell, RoR 

(19X5). NlI lllcri ca l laxonom)'ofnilrogcn-Ihing "do::carho:-"ylasc-negali ve" 
I'/brio spec ies isolaled li'tml a'lllalic cll vironmcnlS. Inl. J. S)'SI. Bnclcrio J. 
35: l n-20S 

\YOlIg, JI. C.; Ting S.ll. & Shidl, W.R (1992). Incidence ol'loxigenic 
\' ibrios in IClllds a"a ilahlc in 'J'ai\\'¡lI) . .1. Appl. l3aclerioJ. 73: 197-202 


	85
	86
	87
	88

