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Abstract 

Bdel lovibrionaceae ( B D)  are un ique, predatory, endoparas it ic,  Gram-negat ive bacteria .  As the 

world ' s  sma l l e  t l iv ing hunter they prey on other Gram-negative bacteria giving them potent ia l  

as b io logica l  control agents. Prior to th i s  study, however, there were no reports of BD in  New 

Zealand.  The overa l l  a im of th i research was to i so late BD from New Zea land ources, 

characterise them and investigate their potentia l  ro le  as a biological  control agent. The h istory, 

characteristics, l i fe cyc le  and mechanism of predation of th i s  organism are rev iewed and the 

poss ib i l i ty of the i ndustria l  appl i cations of BD, are di scussed. 

In this study, a ha loph i l i c  spec Ies of BD was iso lated from fourteen coastal sea water sites 

around New Zea land. Thi l1een iso lates were characterised us ing proven characterisation 

techniques i nc l ud ing genera l ,  microscopic and mo lecu lar techn iques. It was found that the 

iso lates were taxonomica l l y  ident ical or very c lose ly  re lated to each other and be long to the 

genus Bacteriovorax. 

The predation pattern of BD isolates was examined against a group of Gram negative bacteria in 

sol id and l iqu id media .  The predation patterns and effic iencies of the di fferent BD isolates were 

s imi lar, which confirms that the BD isolates are c lose ly  re lated, are selective in their predation, 

and prey on some Gram-negative bacteria but not a l l .  

The rapid  loss o f  cu l ture viabi l i ty o f  BD i s  wel l  known, but n o  studies have been reported t o  date 

on the surv iva l  of pure cu l tures of BD at d ifferent temperatures. The surv ival rate of BD in dcnsc 

suspens ions at d ifferent temperatures without host bacteria was i nvestigated and it was observed 

that pure BD cu ltures can be stored with min ima l  reduction in numbers at temperatures ranging 

from 4°C to 20°C. However, s ign i ficant reductions in numbers were observed at _ 1 8°C, 30°C and 

3 7°C after 1 3  to 16 days. 

The effects of the 1 3  New Zeal and BD i so lates on the growth of a populat ion of Photobacteriul11 

phosphoreul11 were examined to e lect the best iso late for in vitro appl ication. A l l  of the iso lates 

tested had considerable reduction effect aga inst P. phosphoreum. Some i o lates were more 



11 

effective than others, despite their taxonomic simi lar i ty to each other. The isolate OT2 was 

selected for further studies based on these resul ts. 

The in vi/ro efficacy of BD was assessed aga inst l ate exponent ia l  cu l tu res of a seafood spo i l age 

bacterium, P. phosphorelll11, orig ina l ly  iso lated from Cod fi l lets from Denmark . Log 1 o reductions 

of P. phosphoreum and ome other Gram-negat ive bacteria ranged from 4.5 to 4 . 8  after 9 h of 

incubat ion at 25°C.  BD was effect ive in reducing the numbers of P. phosphoreul11 at pH 5 . 5  to 

8 . 5  and sal i n i ty 0 .9 to 4 .5% ( w/v) .  A sign ificant interaction was observed between the prey and 

predator concentrat ions and nutrient concentration. Prey concentrat ions were ob erved to be the 

most vi ta l  factor in predation and the most favourabl e  predation condit ions were at a prey 

concentration of �8 l og l o  colony fonning uni ts ( C FU )/mL, together with a predator concentration 

of 3 - 7 log l o  p laque fomling uni t  ( PFU )/mL and a prey : predator rat io of >5 .0. The thresholds 

of the prey and predator concentrations for predation were observed to be 3 . 7  l og l o CFU/mL and 

3 .9  log l o  PFU/mL,  respect ively.  The tria ls  carried out in this study focused on the efficiency of 

BD on a pure cu l ture of one organism, P. phosphoreum and not on mixed cu l tures of Gram­

negative spo i l age bacteria, the nomla l condi t ion ob erved in saltwater fish. There has been very 

l i t t le research i n  this field and the resu l ts of these tria l  suggest fulther i nvest igation i nto the 

effect of BD on mixed cu l tures of Gram-negative spoi lage organisms is warran ted. S ince only 

one isolate of BD ( OT2)  was examined against only one spoi lage bacteri um ( P. phosphoreum) in  

l iqu id medium, the evidence of these findings must be restricted to these part i cu lar condi t ions. 

Future studies, using a range of BD iso lates against a mixture of spoi lage and pathogenic 

organ isms in  so l id medium are warranted. 

The biopreservation capabi l i ty of BD in extend ing the helf l i fe of king sa lmon was evaluated. A 

sign i ficant effect was observed at 20°C but not at 1 0° . At 20cC the she l f  I i fe was extended 

through extension of the lag phase of growth of the prey bacteria and a reduction in total 

numbers atta ined .  Sensory eva l uation of the sa lmon product being tested confi rmed that the she l f  

l i fe was extended. However, a t  1 0cC there wa  no  reduction i n  prey organism , which ugge ted 

that the stra in of B D  used is ineffect ive at refrigeration temperatures. 
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