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Hot Sauce: No Elimination of Vibrio vulnificus in Oysters
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ABSTRACT

Either Tabasco®sauce or a horseradish-based seafood cock-
tail sauce was placed on freshly shucked oysters which were
incubated for 10min on the half shell. Oysters were then assayed
for numbers of Vibrio vulnificus cells present on the surface and
within the oyster tissue, and the results compared to control
oysters to which no sauce was added. Results indicated that
Tabasco®sauce, but not the cocktail sauce, Washighly effective in
reducing the number of V. vulnificus cells present on the oyster
meat surface. However, little reduction in the numbers of
V. vulnificus cells present within the oysters was observed with
either sauce. Our results suggest that hot sauces are not capable of
significantly reducing the overall numbers of V. vulnificus cells
associated with oysters, and that persons who are at risk for
infection with this bacterium should continue to avoid the con-
sumption of raw seafood, especially raw oysters.
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Vibrio vulnificus is an estuarine bacterium which is
part of the normal microflora of oysters (3,4,7,8). The
bacterium is of special concern due to its ability to rapidly
produce fatal infections in individuals with certain underly-
ing diseases (6). Ingestion of raw oysters is the major
source of infection, and this single bacterium is responsible
for 95% of seafood~borne deaths in the United States (1).
In October of 1993, researchers at the Louisiana State
University Medical Center in New Orleans announced in a
press release that such "hot sauces" as Tabasco@ sauce were
able to kill cells of V. vulnificus. The present study was
undertaken to investigate in more detail the bacteriocidal
effects of "hot sauces" against V. vulnificus when present
on the surface of, and within, raw oysters.

MATERIALS AND METHODS

Strain CVD713 of V. vulnificus was employed in these
studies. This strain carries the transposon, TnphoA, which imparts
kanamycin resistance to the cells. In addition, cleavage by the
alkaline phosphatase encoded by the TnphoA of a chromogenic
substrate, 5-bromo-4-chloro-3-indolyl phosphate (BCIP), present
in the plating medium results in the production of brilliant blue
colonies by this strain. The use of this substrate allows rapid and
specific monitoring of the presence of this strain of V. vulnificus

in oysters (2.5). Cells were routinely grown in a marine broth
overnight at room temperature to stationary phase.

Louisiana oysters, Crassostrea virginica, obtained from a
local distributor, were housed in 55 gal tanks of artificial seawater
(ASW). After acclimatization, cells of V. vulnificus were added to
the tanks to a final density of ca. 8 x 10' CFU/ml, and oysters
were allowed to take up the cells for I hour. Following uptake,
oysters were removed from the tanks and their exteriors washed.
Oysters (ca. 109 each) were shucked, taking care not to disrupt
the oyster tissue, and individually transferred to 50 ml sterile
containers containing 10 ml ASW. After shaking, the ASW
in each container was sampled to determine the number of
V. vulnijicus cells present on the exterior of each oyster. Oysters
were then blended in ASW to release bacterial cells present within
the oysters.

A second group of shucked oysters was left on the half-shell,
and placed on ice. Sauce, either Tabasco®or horseradish-catsup-
based, was placed over the oyster, and was left for 10min before
being removed by sterile ASW rinsing. Individual oysters were
then placed into 50 ml containers and sampled for both external
and internal microbial flora, as described above.

Numbers of V. vulnificus cells were obtained by plating on a
kanamycin- and BCIP-containing medium which is highly selec-
tive for strain CVD713 (2.5). Total numbers of bacteria were
estimated on heart infusion agar. In all cases, 4-5 oysters were
individually examined for each sample point, and the data shown
here represent the average of these replicates. Results were statis-
tically analyzed using the upaired t test.

RESULTS

Levels of bacteria present on the meat surfaces of the
oysters were examined (Table 1). Untreated (control) oysters
had levels of both V. vulnificus and total bacteria typical of
those observed in summer months. Oysters to which the
horseradish-catsup-based cocktail sauce was added showed
no statistically significant reduction in the levels of either
V. vulnificus or total bacteria. In contrast, Tabasco@ sauce
resulted in a dramatic and significant decrease (to undetect-
able levels) of V. vulnificus. The effect of Tabasco@ sauce
on the total microbial flora on the oyster meat surface was
also statistically significant.

In Table 2 the levels of bacteria present within the
oyster meat are shown. Untreated (control) oysters had an
average of 15 times more total bacteria, and 20 times more
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TABLE 1. Numbers of V. vulnificus and total bacteria present
on oyster meat surface. Average bacterial loads in CFU/oyster
(ri = 4-5).

Oyster Treatment V. vulnificus Total Bacteria

Control 1.3 x 104 5.9 x lOs
Cocktail sauce 1.6 x 10" 1.9 x 106

Tabasco® sauce <10* 1.6 x 104*

* Significantly different (unpaired t test) from control.

TABLE 2. Numbers of V. vulnificus and total bacteria present
within oyster meats. Average bacterial loads in CFU/oyster ( n =
4-5).

of time. Further, the 10 min contact time employed for the
hot sauces in this study would generally exceed that used
by consumers.

We do not know, nor have we attempted to discover,
what component of Tabasco® sauce results in the toxicity to
V. vulnificus. Tabasco® sauce consists solely of peppers,
vinegar, and water and it is possible that the low pH alone
contributes to its toxicity. It is also quite possible that some
constituent of the peppers employed is bacteriocidal for
V. vulnificus.

We conclude that hot sauces do not remove the public
health hazard presented by V. vulnificus to at-risk individu-
als, and that such individuals should continue to refrain
from consuming raw or undercooked seafood.

Oyster Treatment

Control
Cocktail sauce
Tabasco® sauce

V. vulnificus

2.7 x lOs
1.5 x lOs
3.1 x 10"

Total Bacteria

9.2 X 106

2.9 X 101
1.9 X 101
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