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Campylobacter jejuni is one of the
leading zoonotic causes of human
gastroenteritis in North America (2, 8).
In addition to the seldom fatal but severe
gastroenteritis caused by this organism,
the serious immune-mediated Guillain-
Barr syndrome, which is a chronic
development in some previously infected
individuals (11), make this organism a
substantial  public health concern.
Outbreaks of infection due to C. jejuni
have been linked to a number of sources
including beef, poultry, eggs, seafood,
water and raw milk.

Campylobacter jejuni is often present in
the gastrointestinal tracts (7) and on
carcasses (4, 9) of meat animals. It has
also been isolated from bulk packed red
meats (13) and retail ready meats (14).
In the meat industry a combination of
parameters, namely vacuum or saturated
carbon dioxide packaging at strictly
controlled -1.5°C is widely used to store
and transport raw meat. A number of
studies have raised concerns of the
potential of these packaging conditions
to increase the risk of
campylobacteriosis by allowing the
growth of C. jejuni (5, 6, 12). However,
studies investigating the effect of
vacuum and modified atmosphere
packaging on the survival of C. jejuni on
meat (5, 6, 12) have collectively
indicated that chill storage under
vacuum or modified atmosphere is likely

21

to increase the safety of meat. More
recently in 2001, a study investigating
the effect of these preservative packing
of meat at a strictly controlled -1.5°C on
survival of C. jejuni showed no
significant changes in numbers of this
pathogen (3), raising causes for concern.
Campylobacter jejuni is fastidious with
respect to growth requirements and only
grows in the temperature range of 30-
44°C and is sensitive to oxygen (10).
Therefore, survival rather than growth of
C. jejuni on meat is the concern. Studies
to date have focused on the effect of
storage parameters rather than the
influence of the natural bacterial
populations on beef has on the survival
of C. jejuni.

In a recent study, the ability of
Campylobacter jejuni ATCC 11168 to
survive on commercial beef and pork
stored under chilled, vacuum packaged
and retail display conditions was
examined and the role of natural meat
microflora on C. jejuni survival was
elucidated (1). When sterile cores of
beef and pork were inoculated with ~10°
to 10° cfu cm™ of C. jejuni, and stored
under aerobic or vacuum packaged
conditions at -1.5 or 4°C, C. jejuni
numbers dropped significantly and could
not be enumerated by direct plating after
28 d of the 6 wk study (Fig. 1). In
contrast, survival of C. jejuni on
commercial vacuum packaged beef and
pork was significantly enhanced,
resulting in only 1 log cfu cm™ reduction
at the end of 6 wks (Fig. 1). During 7 d
of display in a retail case, numbers of C.
jejuni dropped quickly, but could be
enumerated by direct plating even on
day 7 (Fig. 2).
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Fig. 1. Numbers of C. jejuni surviving on sterile beef and
pork cores inoculated with C. jejuni and packaged by
overwrapping using oxygen permeable PVC film
(aerobic; @), vacuum packaged using commercial barrier
bags (m), and on commercial beef and pork inoculated
with C. jejuni and vacuum packaged using commercial
barrier bags (A) and stored at -1.5 or 4°C. Data are
least square means of bacterial numbers. SE= 0.36.
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Fig. 2. Numbers of C. jejuni surviving on commercial
beef or pork inoculated with C. jejuni that were stored in
vacuum packages at either -1.5 or 4°C for up to 6 wks,
removed, wrapped in oxygen permeable polyvinyl
chloride film and stored in retail display case for up to 7
days. O time (O), 2 wks (m), 4 wks (A) and 6 wks (e).
Data are least mean squares of bacterial numbers.
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The presence of high numbers of
inoculated C. jejuni on beef and pork
had no significant effect on the natural
microflora  numbers compared to
uninoculated controls when the meat
was stored either in vacuum or in a retail
display case. These results show that
natural microflora on vacuum packaged
chill stored beef or pork affords
enhanced survival of C. jejuni. This
would mean that although C. jejuni
cannot grow on preservative packaged
chill stored meat, their survival on meats
with high background microflora or a
general poor hygiene would be
enhanced, thereby compromising safety.
Therefore, control of C. jejuni to protect
the consumer will require an integrated
approach  throughout the  meat
production,  processing, and sale
continuum by adapting improved
hygienic practices or  through
decontamination  technologies which
currently are the only way to avoid food
safety concerns with respect to this
pathogen.

Reference:

1. Balamurugan, S., F. M. Nattress,
L. P. Baker, and B. D. Dilts. 2011.
Survival of Campylobacter jejuni on
beef and pork under vacuum
packaged and retail  storage
conditions: Examination of the role
of natural meat microflora on C.
jejuni survival. Food Microbiol.
28:1003-1010.

2. CDC. 2010. FoodNet facts and
figures - Numbers of infections and
incidence per 100,000 persons.

Centers for Disease Control and
Prevention.

3. Dykes, G. A, and S. M.
Moorhead. 2001. Survival of

Campylobacter jejuni on vacuum or



10.

11.

carbon dioxide packaged primal
beef cuts stored at -1.5 °C. Food
Control 12:553-557.

Gill, C. O.,, and L. M. Harris.
1982. Contamination of red meat
carcasses by Campylobacter fetus
subsp.  jejuni.  Appl. Environ.
Microbiol. 43:977-980.

Gill, C. O., and L. M. Harris.
1982. Survival and growth of
Campylobacter fetus subsp. jejuni
on meat and in cooked foods. Appl.
Environ. Microbiol. 44:259-263.
Hénninen, M. L., H. Korkeala,
and P. Pakkala. 1984. Effect of
various gas atmospheres on the
growth and survival of
Campylobacter jejuni on beef. J.
Appl. Microbiol. 57:89-94.

Inglis, G. D., L. D. Kalischuk, H.
W. Busz, and J. P. Kastelic. 2005.
Colonization of cattle intestines by
Campylobacter jejuni and
Campylobacter  lanienae.  Appl.
Environ. Microbiol. 71:5145-5153.
PHAC. 2005. Notifiable Diseases
On-Line. Public Health Agency of
Canada.

Stern, N. J. 1981. Recovery rate of
Campylobacter fetus ssp. jejuni on
eviscerated pork, lamb, and beef
carcasses. J. Food Sci. 46:1291-
1293.

Stern, N. J., C. M. Patton, M. P.
Doyle, C. E. Park, and B. A.
McCardell. 1992. Campylobacter.
In C. Vanderzant and D. F.
Spittstoesser (ed.), Compendium of
methods for the microbiological
examination of foods, 3rd ed.
American Public Health
Association, Washington, D.C.

van der Meche, F. G., and P. A.
van Door. 2000. Guillain-Barré
syndrome. Curr. Treat. Options
Neurol. 2:507-516.

23

12.

13.

14.

CMSA News, May 2012

Van Laack, R. L. J. M., J. L.
Johnson, C. J. N. M. Van Der
Palen, F. J. M. Smulders, and J.
M. A. Snijders. 1993. Survival of
pathogenic bacteria on pork loins as
influenced by hot processing and
packaging. J. Food Prot. 56:847-
851.

Vanderlinde, P. B., B. Shay, and
J. Murray. 1998. Microbiological
quality of Australian beef carcass
meat and frozen bulk packed beef. J.
Food Prot. 61:437-443.

Wong, T. L. L. Hollis, A.
Cornelius, C. Nicol, R. Cook, and
J. A. Hudson. 2007. Prevalence,

numbers, and  subtypes  of
Campylobacter jejuni and
Campylobacter coli in uncooked

retail meat samples. J. Food Prot.
70:566-573.



