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NOTES
Prevalence of Campylobacter jejuni in Chicken Wings
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Campylobacterjejuni was found in 82.9% of 94 chicken wing packages analyzed
on the day of arrival at supermarkets and in 15.5% of 45 packages obtained from
the supermarket shelves a few days later. The number of bacterial cells ranged
from 102 to 103 9 per wing. The prevalence of C. jejuni in the wings varied with the
brand, the day of sampling, and the age of the product.
In recent years, Campylobacter jejuni has was adjusted to 7.4. After being autoclaved and
been established as a major cause of infectious cooled to between 47 and 50°C, 50 ml of lysed
enteritis in humans, with a frequency rivaling cow erythrocytes and the three antibiotics were
that of Salmonella species (2, 3, 5, 9, 14, 16, 23). added at the previously described concentraFood-borne transmission has been implicated as tions. The inoculated plates were incubated at
one route of infection (1, 9). Outbreaks associat- 42°C for 48 h in an atmosphere of 10% C02-5%
ed with consumption of undercooked chicken 02-85% gas. Colonies suspected of being C.
have been reported (1, 4, 18, 22). Recent studies jejuni were checked microscopically for typical
have revealed isolation rates of C. jejuni from morphology and motility, counted, and then
processed chickens that range from 1.7 to 83% subcultured in differential media for further clas(1, 7, 11, 13, 19, 20, 23), and other studies have sification, as described by Ullmann (24).
found that the prevalence of the organism in the
Based on a 90% expected prevalence of C.
feces of birds ranges from 30 to 100% (1, 11, 12, jejuni (1), the minimum number of chicken wing
20). The objective of this study was to estimate packages that were required to estimate the
the prevalence and number of C. jejuni in chick- prevalence of C. jejuni within 5%, at a level of
en wings sold in supermarkets in Davis, Calif.
significance of 0.05, was 138 (8). Assuming that
Chicken wing packages marketed as brands A brands A and B shared equally in the market for
and B were obtained from four supermarkets. packaged wings in Davis, Calif., a total of 70
Most of the packages were obtained on the day brand A and 69 brand B chicken wing packages
of arrival (fresh); however, a number of pack- were analyzed for C. jejuni during a 3-month
ages, which could have been on the shelves for 2 period (14 sampling dates) (Table 1).
or 3 days, also were sampled (old). The refrigerThe estimated mean prevalence of C. jejuni in
ated products remained on the supermarket fresh chicken wings, based on eight samplings,
shelves for a maximum of 10 days. A total of 3 was 82.9% (standard error [SE], 3.9%). The
wings from each package of 10 were placed in a estimated mean prevalence in fresh brand A
polyethylene bag containing 30 ml of nutrient chicken wings (four samplings) was 98%, and
broth (polypeptone-yeast extract-NaCl; BBL that in brand B chicken wings (four samplings)
Microbiology Systems, Cockeysville, Md.) with was 64.3%. This difference in prevalence was
polymyxin B (5,000 IU/liter), trimethoprim lac- significant (P < 0.001) (15). The rate of recovery
tate (5 mg/liter), and vancomycin (10 mg/liter) of C. jejuni from fresh brand A and B products
(the antibiotics were added to the broth as over the study period ranged from 30 to 100%
presterilized solutions after being autoclaved (Table 2), which is comparable to rates reported
and cooled). Each bag was massaged for 4 min, previously (1, 7, 13, 19, 20, 23). The mean C.
and 10 ml of the washing was centrifuged for 5 jejuni count for the 51 fresh brand A positive
min at 3,000 x g. The supernatant was plated on samples was 103.21 cells per wing (range, 102.48
a selective medium made with 52 g of brain heart to 103.91 cells per wing), and that for the 27 fresh
infusion agar (Difco Laboratories, Detroit, brand B positive samples was 102.7 cells per
Mich.), 0.5 g of yeast extract (Difco Labora- wing (range, 102.0 to 103.66 cells per wing).
Observed differences in prevalence and
tories), and 1,000 ml of distilled water. The pH
1116
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TABLE 1. Mean prevalence of C. jejuni in 14 samples of brand A and brand B chicken wings obtained from
four supermarkets in Davis, Calif. from 29 March 1981 to 23 June 1981
Fresh samples

Both types of

Old samples

samples (total)

Brd
No.

sampled

No. (%'
positive

SE

No.
sampled

No. (%)0
positive

SE

%
positive'

SE

counts for the two brands may have been caused
by variations in transportation times from the
slaughterhouse to the supermarkets and possible
differences in handling. The brand A operation is
located within California; therefore, the distance
between the slaughterhouse and the supermarkets is short. The brand B operation is located
outside of California and, hence, the product
must be transported a longer distance, resulting
in more refrigeration time. A study on the effect
of cold storage on the prevalence and number of
C. jejuni in 16 chicken wing packages over a
period of 6 days supported this speculation. At
day 0, the mean C. jejuni count was 103-3 cells
per wing, at day 3 it was 102.6 cells per wing, and
at day 6 it was reduced to 102-0 cells per wing.
The large difference in the prevalence of C.
jejuni between fresh (82.9%) and old (15.5%)
samples (Table 1) also reflects the detrimental
TABLE 2. Rate of recovery of C. jejuni from 14
samples of brand A and brand B chicken wings
obtained from four supermarkets in Davis, Calif.,
from 29 March 1981 to 23 June 1981
% Positive'
Fresh
Old

Brand

Sampling date

(mo/day)a

samples

A

3/29
3/31
4/12
4/16
4/24
5/
6/20

2
4
7

-c
100
-

9
16
16
16

93
100
100

B

3/31
4/5
4/12
4/16
5/6

No. of

3
8
9
7
16
16
10

100
0
22
67
18

100
71
62

0
5/7
30
6/23
a Sampling was done in 1981.
b Based on a detection level of >100 cells per wing.
c -, No sampling.

effect of aging in cold storage. C. jejuni possibly
is killed because of an effective competition
from the increasing numbers of psychrotrophic
spoilage microorganisms on the meat. Masking
of C. jejuni by the competing flora on the
selective agar was not observed.
Overall, the prevalence of C. jejuni showed
greater variability from sampling to sampling in
brand B chicken wings (SE, 7.4) than in brand A
chicken wings (SE, 1.9). In addition, the prevalence of C. jejuni in brand A chicken wings
remained close to 100% during the entire sampling period, whereas that in brand B chicken
wings decreased (Table 2). The reasons for this
difference can only be speculated. Brand A is a
vertically integrated operation, with the farms
and the slaughterhouse owned by the same
company. This may minimize variability in overall management of bird-raising and processing
operations. Similar information was not available for brand B. The reasons for the decreasing
C. jejuni prevalence in fresh brand B samples
during the sampling period also are unknown.
Information on the parameters affecting the carrier state in birds is lacking. Similarly, the effects
of transportation and slaughterhouse practices
on the prevalence of C. jejuni in poultry meat
have not been critically evaluated but are presently being studied.
Even though C. jejuni is prevalent in poultry
products, these products have been rarely implicated as a cause of campylobacteriosis. There
are possible explanations for this apparent paradox. C. jejuni may be a heterogeneous group,
and many of the poultry strains may not be
pathogenic for humans. Antigenic heterogeneity
already has been demonstrated (5, 21). An additional reason might be the special growth requirements of the organism. Contrary to the
other enteric organisms, C. jejuni does not grow
below 30°C (9). Also, recent thermal death studies (6, 10) have indicated that the organism is
heat sensitive, with minimal survival potential in
chicken meat that is subjected to normal cooking.
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52
51 (98.0)
4 (22.0)
9.8
78.6
4.9
1.9
18
A
42
27 (64.3)
7.4
27
6.5
43.5
6.0
B
3 (11.0)
a Based on a pool of washings of three chicken wings for each sample and a detection level of >100 cells per
wing. The mean positive prevalence of C. jejuni in fresh samples was 82.9o (SE, 3.9). The mean positive
prevalence of C. jejuni in old samples was 15.5% (SE, 5.5). The total mean positive prevalence of C. jejuni was
61.1% (SE, 4.1).
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Ingestion of 500 organisms by a human volunteer caused illness after 4 days (17). With such a

12.

low infective dose, avoiding cross contamination of cooked food with raw poultry or utensils
exposed to raw poultry is significant in the
prevention of campylobacteriosis.
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