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SUMMARY 

 
One hundred and seventy-five samples of diced or minced retail chicken meat were tested 

for the prevalence and concentration of Campylobacter spp. to measure the impact of 

introducing the mandatory Campylobacter performance target (CPT) to primary broiler 

chicken processing on Campylobacter spp. levels in retail uncooked chicken meats.  

Samples were obtained from retail outlets in Auckland, Hamilton, Wellington, 

Christchurch and Dunedin using the protocol of the 2003–2004 survey.  Data generated on 

the prevalence and concentration of Campylobacter spp. in the chicken meat samples were 

compared with those from the survey conducted in 2003–2004.   

 

The results from the 2009 survey showed a range of Campylobacter prevalence values for 

each city, from 51.4% in Christchurch to 88.6% in Hamilton.  The prevalence for 

Campylobacter spp. of 69.7% (95% CI: 62.3–76.4) was found in the current survey, while 

the equivalent data for the 2003–2004 survey showed a prevalence of 89.1%  

(95% CI: 84.4–92.8).  These data demonstrate a significant reduction (P = 0.001, chi-

square test) in Campylobacter spp. prevalence between the two surveys.  When seasonality 

and duration of sampling were taken into account, a significant reduction of 16.4%  

(P = 0.002, Z test for two proportions), from 86.1% to 69.7%, in Campylobacter spp. 

prevalence was evident in the chicken products in the five-to-six year period between 

surveys.   

 

In addition, a decrease in the distribution of concentration data in Campylobacter-positive 

samples was also measured in the 2009 survey, particularly the percentage of counts in the 

higher ranges (>1.0 Log10 CFU g-1, P=0.037, chi square test).  Further, despite of changing 

the enumeration method from an MPN method used in the 2003-2004 study to a spread 

plate method used in this 2009 study, the inclusion of a presence/absence test in a 25 g 

sample accounted for the presence of Campylobacter spp. in positive samples that 

contained counts of <1.0 Log10 CFU g-1 by the spread plate method.   

 

The study shows that following the introduction of the CPT in 2008 to primary broiler 

chicken processing, there was a significant reduction in the prevalence and concentration of 

Campylobacter spp. in positive samples of retail minced or diced chicken meats in NZ in 

2009.  
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1 INTRODUCTION 

 

Campylobacteriosis is the leading cause of notifiable bacterial gastrointestinal disease in 

New Zealand (Anonymous 2008).  In 2006, the notified campylobacteriosis rate was 379.3 

cases per 100,000 population, this reduced to 302.2 cases per 100,000 population in 2007 

(Anonymous 2007).  In 2008, there was a significant decrease in the campylobacteriosis 

rate (P<0.05) to 156.8 cases per 100,000 population (Anonymous 2008).  The six-monthly 

rate to December 2009 tracked at 166.2 cases per 100,000 population (Anonymous 2009).   

 

Poultry consumption is a significant risk factor for campylobacteriosis in New Zealand 

(Ikram et al. 1994; Eberhardt-Phillips et al. 1997; Wilson 2007).  In a survey of retail 

meats in 2003–2004, poultry meats were identified as having the highest prevalence of 

Campylobacter spp. (89.1%) amongst meat from four species (chicken, beef, lamb/mutton 

and pork) (Wong et al. 2007).  A recent source-attribution study in the Manawatu region of 

New Zealand identified poultry as the source of an estimated 80% of human 

campylobacteriosis (Mullner et al. 2009).  This attribution to poultry was supported by 

another study in 2007 in Auckland and Christchurch that showed >60% of Campylobacter 

jejuni isolates belonging to certain sequence types (STs) in retail chickens, based on multi-

locus sequence typing (MLST), were also isolated from human campylobacteriosis cases 

(Wong et al. 2008a).   

 

The reasons for the significant decrease in the campylobacteriosis rate during 2007 and 

2008 have yet to be fully understood.  However, it coincided with the time period in 2007 

when poultry processors were either fine-tuning existing, or introducing new, interventions 

in primary poultry processing in preparation for the regulatory introduction of a mandatory 

Campylobacter Performance Target (CPT) in 2008.  This was driven by the New Zealand 

Food Safety Authority (NZFSA) which has put systems in place to reduce the level of 

foodborne illness in New Zealand – this requires a robust understanding of the exposure to 

pathogens, in this case Campylobacter.  A 50% reduction in foodborne cases of 

campylobacteriosis over five years is a key organisational measure (NZFSA 2008).   
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Since the mandatory CPT was introduced in April 2008, Campylobacter spp. counts on 

carcass rinsates at the end of primary processing have fallen 

(http://www.nzfsa.govt.nz/foodborne-illness/campylobacter/strategy/campylobacter-strategy-2010-

13.pdf).  In a second study on MLST genotyping of Campylobacter spp. isolates from 

human cases of campylobacteriosis and retail poultry in Christchurch conducted from 

February to April 2008, Campylobacter ST genotypes isolated from human cases were 

more diverse than the chicken isolates while rarefaction analysis of poultry isolates 

obtained in the 2007 (Wong et al. 2008a) and 2008 study (Wong et al 2008b) showed a 

similar level of diversity of the poultry ST genotypes.  Proportional similarity estimates of 

C. jejuni STs isolated from human cases and retail chickens in both studies showed that 

human isolates in 2008 were less similar to all poultry isolates compared with data for 

2007.   

 

This short survey was commissioned by NZFSA to re-estimate levels of Campylobacter 

spp. in retail uncooked chicken meats, and was undertaken between April and June 2009.  

The survey was initiated to measure the impact of introducing the CPT in 2008 to primary 

broiler chicken processing, and in view of the downward trend in Campylobacter spp. 

counts from carcass rinsates at the end of primary processing recorded in the NMD 

programme1.  In this report, we present data from this survey and compare the new data 

with those from the survey conducted in 2003–2004. 

                                                 
1 Web site: http://www.nzfsa.govt.nz/animalproducts/publications/manualsguides/nmd/natprofiles/index.htm 
(Note: Accessibility to this website is restricted to NZFSA Laboratory Approval Scheme Administrator and 
approved NMD registered members. 

http://www.nzfsa.govt.nz/foodborne-illness/campylobacter/strategy/campylobacter-strategy-2010-13.pdf
http://www.nzfsa.govt.nz/foodborne-illness/campylobacter/strategy/campylobacter-strategy-2010-13.pdf
http://www.nzfsa.govt.nz/animalproducts/publications/manualsguides/nmd/natprofiles/index.htm
http://www.foodsafety.govt.nz/elibrary/industry/Campylobacter_Risk-Comprehensive_Aimed.pdf
http://www.foodsafety.govt.nz/password-protected/nmd/natprofiles/index.htm
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2 MATERIALS AND METHODS 

 

2.1 Sample collection   

 
One hundred and seventy-five uncooked, chilled retail chicken samples that were minced, 

diced or cut into strips, were purchased from April–July 2009. Samples were purchased 

fortnightly from retail outlets in the five main cities in the North and South Islands of New 

Zealand – Auckland, Hamilton, Wellington, Christchurch and Dunedin.  On each sampling 

occasion, five samples were purchased from different retail outlets within each city.   

 

Retail outlets included butcher shops where samples were purchased across the counter, 

and supermarkets where the samples were selected from areas selling raw meat.  Butchery 

samples were either taken by hand through an inverted plastic bag, or scooped up with a 

utensil from bulk display trays into plastic bags and then taped closed.  Supermarket 

samples were pre-packed in plastic-wrapped polystyrene trays and were selected from open 

display refrigerated cabinets.  At the time of purchase, samples were double-bagged to 

prevent surface cross-contamination.  

 

A minimum sample amount weighing at least 300 g was purchased and held in an insulated 

container with frozen cooling packs to keep samples chilled at <8ºC during overnight 

transport to the ESR laboratory in Christchurch.  All samples were received within 24 h of 

purchase, held at 4ºC in the laboratory and tested within 2 h of receipt. 

 
2.2 Analytical methodology 

The outside surfaces of the bags or meat trays were sanitised by wiping with 70% alcohol. 

Contents were sampled aseptically through an excised window on the plastic wrap, or after 

cutting off the taped portion of bags with scissors.  Leftover samples were securely taped, 

bagged and kept at 4ºC until tests were completed. 

 

In the 2003–2004 study, samples were prepared and tested using the same procedure as 

described here except that a most probable number (MPN) method was used to estimate 

Campylobacter spp. concentrations.  In this study, a spread plate method was used for the 

enumeration.  To capture the lower ranges of counts, a presence/absence test in a 25 g 
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sample was included.  The sensitivity of the presence/absence test is theoretically one  

CFU per 25 g or 0.04 CFU g-1. 

 

Samples were tested for the presence of Campylobacter spp. in 25 g of meat by enrichment 

in 225 mL of m-Exeter broth (Wong et al. 2004), and incubated at 37ºC in a microaerobic 

environment of 10% enriched CO2 in accordance to Fraser et al. (1992) for 4 h, followed 

by a further microaerobic incubation at 42ºC for another 44 h.  The enrichment broths were 

streaked onto modified charcoal cefoperazone desoxycholate agar (mCCDA) plates and 

incubated at 42ºC for 48 h microaerobically.  Plates were examined for the presence of 

presumptive Campylobacter spp. colonies at 48 h.  When growth of typical colonies was 

observed on a plate after 48 h, up to five colonies were selected and streaked onto sheep 

blood agar plates and incubated at 42ºC microaerobically for 48 h.  DNA was extracted 

from each colony and identified by a validated multiplex polymerase chain reaction (PCR) 

method (Wong et al. 2004).   

 
Concurrently, a spread-plating method was used to enumerate Campylobacter spp.  A 1:10 

dilution of the meat sample was prepared by homogenising 10 g of sample in 90 mL of 

Maximum Recovery Medium (Oxoid, Basingstoke, Hampshire, UK) for  

2 min in a stomacher (Bagmixer, Interscience, St Nom, France).  The homogenate was 

further diluted to a 10-2 dilution.  One mL of a 10-1 dilution was spread evenly over three 

mCCDA plates.  In addition, 0.1 mL samples from each dilution (10-1 and 10-2) were 

inoculated and spread onto mCCDA plates (in duplicate) and incubated microaerobically 

for 48 h as described before.  Presumptive Campylobacter spp. colonies showing the 

typical morphology were counted.  Up to five colonies were selected and re-cultured on 

sheep blood agar plates before identification by PCR.  The sensitivity of the PCR in broth 

culture is down to an equivalent of 57 cells of C. jejuni and 69 cells of C. coli per PCR 

(Wong et al. 2004).  
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3 RESULTS AND DISCUSSION 

ESR has provided the NZFSA with a spreadsheet containing the raw data for this survey 

(dated 23/07/2009).  Summaries of these data for each city are appended in Appendices 1–

5.  This spreadsheet was used in the analysis that follows.   

 

All Campylobacter spp. were identified as C. jejuni by PCR (Wong et al. 2004). 

 
3.1 Prevalence 

The Campylobacter isolation data (Table 1) show a range of mean prevalence values, from 

51.4% in Christchurch to 88.6% in Hamilton.  The prevalence of Campylobacter spp. in 

the retail chicken meats was 69.7% (95% CI: 62.3–76.4). 

 

Table 1. Prevalence of Campylobacter jejuni in 25 g chicken samples.  

 
Area sampled n No. (%) Positive 95% CI  

Auckland 35 26 (74.3) 56.7–87.5 

Christchurch 35 18 (51.4) 34.0–68.6 

Dunedin 35 20 (57.1) 39.4–73.7 

Hamilton 35 31 (88.6) 73.3–96.8 

Wellington 35 27 (77.1) 59.9–89.6 

Total 175 122* (69.7) 62.3–76.4 
*Only C. jejuni were identified from positive samples. 

 

3.2 Quantitative data 

The distribution of counts for the 122 positive samples is shown in Figure 1Figure 1.  In 

the positive samples, 86.9% of the counts were below the limit of detection of the spread 

plate method, that is <1.0 Log10 CFU g-1.  The presence of C. jejuni in these positive 

samples was confirmed from the enrichment culture of 25 g of sample (range of count from 

0.04 to 9 CFU g-1).  Of the 16 samples where counts were over 1.0 Log10 CFU g-1, 13 had 

low counts of between 1.0 Log10 CFU g-1 and 1.5 Log10 CFU g-1.  The other three samples 

contained C. jejuni counts of between 1.5 Log10 CFU g-1 to 2.5 Log10 CFU g-1 (Fig. 1). 
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Figure 1. Distribution of counts for Campylobacter spp. in all positive chicken 
meat samples including counts at <1.0 Log10 CFU g-1. 

 

A further breakdown of the Campylobacter counts enumerated from the chicken samples 

from each centre is presented in Table 2.  Fifty-three samples (30.3%) were negative for 

Campylobacter spp. and 60% of these  s amples were purchased from retail outl ets in 

Christchurch and Dunedin.  One hundred and six samples were positive for C. jejuni from 

the 25 g enrichment cultures.   

 

Of the 16 samples that had Campylobacter counts of between 1.0–2.1 Log10 CFU g-1, three 

came from Christchurch a nd Dune din with counts of  1.0 L og10 CFU g -1, while t he 

remaining 13 samples (80%) came from the North Island centres (Table 2).  For an easier 

visual comparison of the Campylobacter counts from the five centres, the information was 

converted to percentage values and is presented in Figure 2.   
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Table 2. Distribution of Campylobacter jejuni counts in positive chicken samples purchased from five centres in NZ. 

 

Area 

No. of samples positive for 
C. jejuni per 25g 
enrichment (%) 

(N = 175) 

No. of samples containing the following  
C. jejuni counts in positive samples 

(Log10 CFU g-1) 
No. of samples negative for 

C. jejuni per 25 g 
enrichment <1.0 1.0  1.3 1.7 1.9 2.1 

Auckland 26 19 6 1    9 

Christchurch 18 16 2     17 

Dunedin 20 19 1     15 

Hamilton 31 29  1 1   4 

Wellington 27 23 2   1 1 8 

Total 122 106 11 2 1 1 1 53 

Percentage 69.7% 86.9 9.0 1.6 0.8 0.8 0.8 30.3% 
Note: <1.0 Log10 CFU g-1 signifies that no colonies were observed on the spread plates when 1 mL of a 1/10 dilution of the homogenate was 
spread on three mCCDA plates (count that is below the limit of detection of the spread plate method), but Campylobacter was isolated from the 
25 g enrichment culture. 
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Figure 2. Distribution of Campylobacter jejuni counts in chicken meat samples from the five centres. 
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3.3 Comparison of the 2009 survey with the 2003–2004 survey 

3.3.1 Comparison of qualitative data 

In the 2003–2004 survey, 1011 uncooked retail meat samples were tested for 

Campylobacter spp.  Chicken was one of the four meat types tested and data are available 

for a total of 230 chicken samples (minced, diced or cut into strips).  Following a thorough 

interrogation of the 2003-2004 data, an amended summary of quantitative data for chicken 

samples is now presented in Table 3.  Of these, 198 tested positive for C. jejuni, six for C. 

jejuni and C. coli, and one for C. coli.  The total prevalence was 89.1% for the presence of 

either species, and C. jejuni was the predominant species present in 88.7% of the samples.  

 

The current survey (Table 1) showed an overall prevalence of 69.7% (95% CI: 62.3–

76.4%) for Campylobacter spp. (where all representative isolates were identified as C. 

jejuni), while the original 2003–2004 survey showed an overall prevalence of 89.1% (95% 

CI: 84.44–92.8) for Campylobacter spp. (Table 3).  The large number of samples tested in 

both surveys produced narrow 95% CIs.  These data demonstrate a significant reduction  

(P = 0.001, chi-square test) in Campylobacter spp. prevalence in minced or diced uncooked 

retail chicken meats between the two surveys.   



 

Campylobacter in uncooked 10 April 2011 
chicken meats  

Table 3. Prevalence of Campylobacter jejuni and C. coli in uncooked retail chicken meats from the 2003-2004 survey 

 

Meat type No. of 
samples 
tested 

Samples positive for:  

Total positive samples C. jejuni  C. jejuni and C. coli  C. coli  

No. % (95% CI*)  No. % (95% CI)  No. % (95% CI)  No. % (95% CI) 

Chicken 230 198 86.1(80.9-90.3)  6 2.6(1.0-5.6)  1 0.4(0.0-2.4)  205 89.1(84.4-92.8) 

*CI, confidence interval. 
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When sampling periods were compared for the two surveys, the 230 samples obtained in 

the 2003–2004 survey were collected over a 10-month period (August to June) while in the 

2009 survey, the 175 samples were collected over three months (April to July).  To account 

for factors such as seasonality and duration of sampling, the results from samples collected 

in April to June in 2004 were compared with samples taken in April to early July in 2009.  

Seventy-two samples from the 2003–2004 survey were compared with 175 samples in this 

survey (Table 4).  A significant reduction (P = 0.002, Z test for two proportions) in 

Campylobacter spp. prevalence was evident.  It can be concluded that a 16.4% (95% CI: 

5.9% - 26.8%) reduction in Campylobacter spp. prevalence occurred in uncooked chicken 

products in the five-to-six year period between surveys.  

 

Table 4. Prevalence of Campylobacter spp. chicken samples obtained from the same 
period in both poultry surveys. 

Survey year No. of samples  No. of positive 
samples  Prevalence (%) 95% CI 

2004 (April to 
June) 72 62* 86.1 75.9–93.1 

2009 (April to 

early July) 
175 122# 69.7 62.3–76.4 

*Positive samples from 2004 include one sample contaminated with C. coli only while the 
other 61 samples were contaminated with C. jejuni. 
#Only C. jejuni was isolated from contaminated samples in 2009. 
 

3.3.2. Comparison of quantitative data 

In addition to the significant drop in prevalence, quantitative data from the two surveys 

were compared to determine whether the introduction of CPT in 2008 to primary broiler 

chicken processing has an impact on the concentrations of Campylobacter spp. in retail 

chicken meats in 2009.   

 

The quantitative data generated from the 2003–2004 survey were based on the use of the 

MPN method and the results were reported as MPN g-1.  This data has been amended 

following a thorough interrogation of the original data (Table 5).  While the prevalence 

remains unchanged (89.1%), slight changes to the binning of quantitative data were made 

(Table 5).   
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Table 5. Counts of Campylobacter jejuni in uncooked retail chicken meats from the 2003-2004 survey 

 

 

Meat type 
Total no. of 

positive samples 

No. of samples containing C. jejuni counts (Log10 MPN g-1) of: 

<-0.5 -0.5 to <1.0 0 to <1.0 1.0 to <2.0 2.0 to 2.5 

Chicken 204* 79 56 50 17 2# 

*Out of the 6 samples co-contaminated with C. coli, one sample counted -0.5 Log10 MPN g-1 and 5 samples counted <-0.5 Log10 MPN g-1. 
#One sample was estimated to contain >1.04 Log10 MPN g-1 (1.04 to >2.04 Log10 MPN g-1).  Since there was no end point in this MPN result, it 
was placed in this range. 
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Seventy-nine of the 204 C. jejuni -positive samples (38.7%) were c ontaminated at the  

<-0.5 L og10 MPN g -1 level while 90.7% of  sa mples had c ounts of  ≤1.0 Log10 MPN g -1.  

Ninteen samples yielded >1.0 Log10 MPN g -1, and the highest MPN count obtained was 

2.04 Log10 MPN g-1 (Figure 3). 

 

The samples with a  recorded count of <-0.5 Log10 MPN g-1 represent the samples which 

tested positive for Campylobacter spp. in the pr esence/absence test of a  

25 g sample but had contamination below the limit of detection of the MPN method.  In 

these Campylobacter-positive sa mples, the mi nimum concentration of  C. jejuni present 

would have been one CFU in a 25 g sample, or -1.4 Log10 CFU g-1 (0.04 CFU g-1). 

 
 

 
 

Figure 3. Distribution of counts in Campylobacter jejuni-positive samples of 
chicken meat (from the 2003–2004 data set). 

 
 

To compare the two sets of quantitative data, all samples that were tested negative by the 

presence/absence test per 25 g, and those that contained counts that ranged from -1.4 to 1.0 

Log CFU or MPN g-1 and >1.0 Log CFU or MPN g-1, were reviewed.  The distribution of 

counts in the two sets of data for all samples is illustrated in Figure 4. 
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The c omparison showed that be tween the two sa mpling pe riods, the number of samples 

where Campylobacter spp. were not isolated per 25 g of  c hicken mea ts, was hig her 

(30.3%) in 2009 compared to 11.3% for 2003/04 period.  This improvement in quantitative 

data is also noticeable in the distribution of counts between the -1.4 to 1.0 Log10 CFU or 

MPN g-1 range, and particularly significant (P=0.037, chi-square test) for samples that were 

contaminated with higher levels of Campylobacter spp. exceeding 1.0 Log10 CFU or MPN 

g-1 (Figure 4). 

 

 
 

Figure 4. Comparison of the 2003/04 data set in samples of chicken meat positive 
for Campylobacter spp.with the 2009 data set. 

 Data (in Log10 MPN g-1) from the 2003–2004 survey; 
 Data (in Log10 CFU g-1) from the 2009 survey. 

Samples expressed in the <-1.4 Log10 CFU or MPN g-1 range are those that were negative 
for Campylobacter spp. in the presence/absence test per 25 g. 
 

 

3.3.3. Comparison of enumeration methods in the two surveys 

Some a ttention has been g iven to c omparing MPN and surf ace plating  methods for the 

enumeration of Campylobacter spp. in chicken.  The direct plating method was considered 

superior in one study because it is less tedious to perform (Scherer et al. 2006).  However, 

they teste d c hicken skin and leg  rinse s which c ontained high c oncentrations of 

Campylobacter spp.  While the correlation between the MPN and the plating data was very 



 

Campylobacter in uncooked 15 April 2011 
chicken meats  

good (r = 0.9), it is clear that the sensitivity of the MPN method was greater than the direct 

plating method if a 1 mL volume of rinsate or sample homogenate was spread over three 

plates for enumeration.  The MPN method would capture the distribution of the lower 

counts as there is a higher proportion of Campylobacter spp. counts that are below  

1.0 Log10 CFU g-1.  However, this sensitivity issue would be negated if a presence/absence 

test on 25 g of sample was also performed, which was the case in both the 2003–2004 and 

2009 surveys.  Including a presence/absence test in a 25 g sample provided the same 

sensitivity of 0.04 g-1 (-1.4 Log10 CFU or MPN g-1) in both studies. 

 

3.4 Comparison with International Data 

 
Campylobacter cells are located on the exterior surfaces of a poultry carcass, which means 

mincing or dicing the chicken meat will dilute the bacteria as they mix with the sterile 

internal tissue and possibly, meat from uninfected birds.  Comparisons of the current data 

with Campylobacter spp. concentrations derived from the surfaces of chicken portions or 

whole birds therefore cannot be made.  This limits comparisons of the survey data to a few 

studies only. 

 

The United States Department of Agriculture Food Safety Inspection Service (USDA FSIS) 

published MPN data for 118 Campylobacter-positive minced chicken samples (USDA 

FSIS 1996).  The mean concentration was 0.68 Log10 MPN g-1 with a standard error of 

0.04.  This figure lies just below the 1.0–1.5 Log10 MPN g-1 or Log10 CFU g-1 range of 

counts for both surveys (Figure 5).  No further analysis of the American quantitative data 

was presented.  In the same survey, the prevalence of C. jejuni or C. coli was reported as 

59.8% (4.1% standard error) was based on an enrichment of a 25 g sample.  This is around 

10% lower than the prevalence reported here.   

 

In a more recent survey of Belgian poultry products, a Campylobacter prevalence of 42.4% 

(42/99 samples) was reported for minced chicken (Habib et al. 2008).  However the 

prevalence of Campylobacter in minced chicken samples recorded in Belgium was based 

on a 10 g sample compared to the 25 g used in this NZ study.  The median plate count was 

approximately 1.5 Log10
 CFU g-1 (data read from graph), which is at the higher end of the 
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distribution observed in this survey.  Presence/absence testing was performed on 10 g 

samples. 

 

In an investigation into recovery methods, C. jejuni was isolated from five out of 16 

(31.3%) Japanese “chopped” chicken samples (Fukushima et al. 2007).  The five positive 

samples contained 2.38, 2.30, 1.18, 0.36 and 0.36 Log10 MPN g-1.  These data were based 

on sample weights of 25 g prepared in a 10-fold diluted slurry.  No presence/absence 

testing per 25 g was undertaken.  

 

In the 2009 NZ survey, the mean count was estimated at 0.89 Log10 CFU g-1 (based on a 

mean calculation from all positive samples and where each of the 106 samples that 

recorded a count of <10 CFU g-1 but positive in a 25 g sample enrichment, is assigned a 

mean count of 5 CFU g-1).  This data is difficult to compare with the USDA data where the 

mean concentration was 0.68 Log10 MPN g-1 but the method of calculation was not given.  

However, as both the surveys have similar methodology sensitivity (presence/absence 

testing were performed on 25 g samples), the prevalence of Campylobacter spp. in NZ raw 

chicken meats in the 2009 survey was therefore higher than in the US.  In the Belgian and 

Japanese studies, the sensitivity of the methods was lower hence reflected in the lower 

prevalences. 
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4 CONCLUSIONS 

 

Campylobacter spp. prevalence in uncooked retail chicken meats (minced, diced or cut in 

strips) reduced significantly (P<0.001) between the two surveys.  When the sampling 

period and duration of sampling were taken into account, the reduction in prevalence 

(16%) of Campylobacter spp. between the two surveys remained significant (P = 0.002).  

In addition, a decrease in the distribution of concentration data in Campylobacter-positive 

samples was also measured in the 2009 survey.  The percentage of counts in the higher 

ranges in the 2009 survey (>1.0 Log10 CFU g-1) is lower than in 2003/04 survey.  Further, 

despite of changing the enumeration method from an MPN method used in the 2003-2004 

study to a spread plate method used in this 2009 study, the inclusion of a presence/absence 

test in a 25 g sample accounted for the presence of Campylobacter spp. in positive samples 

that contained counts of <1.0 Log10 CFU g-1 by the spread plate method.   

 

It can be concluded that a significant reduction in Campylobacter spp. prevalence and 

concentration in positive samples of minced or diced chicken meats were measured in 2009 

compared to 2003/04.   
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APPENDIX 1 Campylobacter jejuni isolated and enumerated from chicken meat 

samples from Auckland 

 
AUCKLAND 

Type of 
chicken meat 

Type of 
packaging Date tested 

Count 
CFU/g 

Presence/ 
absence (25 g) 

PCR 
results 

Minced Tray 7/04/2009 <10 P C. jejuni 

Minced Loose 7/04/2009 <10 A - 

Diced Tray 7/04/2009 <10 P C. jejuni 

Diced Loose 7/04/2009 <10 A - 

Diced Tray 7/04/2009 <10 A - 

Diced Loose 21/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 10 P C. jejuni 

Diced Tray 21/04/2009 <10 P C. jejuni 

Minced Tray 21/04/2009 10 P C. jejuni 

Diced Tray 21/04/2009 <10 P C. jejuni 

Minced Tray 5/05/2009 10 P C. jejuni 

Diced Tray 5/05/2009 <10 P C. jejuni 

Diced Tray 5/05/2009 <10 A - 

Diced Tray 5/05/2009 <10 P C. jejuni 

Diced Loose 5/05/2009 <10 P C. jejuni 

Diced Tray 5/06/2009 <10 P C. jejuni 

Minced Tray 5/06/2009 10 P C. jejuni 

Diced Tray 5/06/2009 20 P C. jejuni 

Minced Tray 5/06/2009 <10 P C. jejuni 

Diced Tray 5/06/2009 <10 P C. jejuni 

Minced Tray 12/062009 <10 P C. jejuni 

Diced Tray 12/062009 <10 P C. jejuni 

Diced Tray 12/062009 <10 P C. jejuni 

Diced Tray 12/062009 <10 A - 
Diced Tray 12/062009 <10 P C. jejuni 

Diced Loose 17/06/2009 <10 P C. jejuni 

Diced Tray 17/06/2009 <10 P C. jejuni 

Minced Tray 17/06/2009 <10 P C. jejuni 

Diced Tray 17/06/2009 <10 P C. jejuni 

Diced Tray 17/06/2009 <10 A - 
Diced Tray 4/07/2009 <10 A - 
Diced Tray 4/07/2009 <10 A - 
Diced Tray 4/07/2009 10 P C. jejuni 

Diced Tray 4/07/2009 10 P C. jejuni 

Diced Tray 4/07/2009 <10 A - 
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APPENDIX 2. Campylobacter jejuni isolated and enumerated from chicken meat 

samples from Christchurch 

 
CHRISTCHURCH 

Type of 
chicken meat 

Type of 
packaging Date tested 

Count 
CFU/g 

Presence/ 
absence (25 g) 

PCR 
results 

Minced Tray 8/04/2009 <10 A - 
Minced Tray 8/04/2009 <10 A - 
Minced Tray 8/04/2009 <10 A - 
Minced Loose 8/04/2009 <10 A - 
Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 22/04/2009 <10 A - 
Diced Tray 22/04/2009 <10 A - 
Diced Tray 22/04/2009 <10 A - 

Minced Tray 22/04/2009 <10 A - 
Diced Tray 22/04/2009 <10 A - 

Minced Tray 5/05/2009 <10 P C. jejuni 

Minced Tray 5/05/2009 <10 P C. jejuni 

Diced Tray 5/05/2009 <10 A - 
Minced Tray 5/05/2009 <10 A - 
Minced Tray 5/05/2009 <10 P C. jejuni 

Minced Tray 27/05/2009 <10 A - 

Minced Tray 27/05/2009 <10 P C. jejuni 

Diced Tray 27/05/2009 <10 P C. jejuni 

Diced Tray 27/05/2009 10 P C. jejuni 

Minced Tray 27/05/2009 <10 P C. jejuni 

Diced Tray 4/06/2009 10 P C. jejuni 

Diced Tray 4/06/2009 <10 P C. jejuni 

Minced Tray 4/06/2009 <10 P C. jejuni 

Minced Tray 4/06/2009 <10 P C. jejuni 

Diced Tray 4/06/2009 <10 P C. jejuni 

Minced Tray 27/06/2009 <10 A - 
Diced Tray 27/06/2009 <10 P C. jejuni 

Minced Tray 27/06/2009 <10 A - 

Minced Tray 27/06/2009 <10 P C. jejuni 

Minced Tray 27/06/2009 <10 P C. jejuni 

Minced Tray 10/07/2009 <10 P C. jejuni 

Minced Tray 10/07/2009 <10 A - 
Minced Tray 10/07/2009 <10 P C. jejuni 

Minced Tray 10/07/2009 <10 A - 
Minced Tray 10/07/2009 <10 A - 
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APPENDIX 3. Campylobacter jejuni isolated and enumerated from chicken meat 

samples from Dunedin 

 
DUNEDIN 

Type of 
chicken meat 

Type of 
packaging Date tested 

Count 
CFU/g 

Presence/ 
absence (25 g) 

PCR 
results 

Diced Tray 7/04/2009 <10 A - 
Diced Loose 7/04/2009 <10 P C. jejuni 

Diced Tray 7/04/2009 <10 A - 
Minced Tray 7/04/2009 <10 P C. jejuni 

Diced Tray 7/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 <10 A - 
Minced Tray 21/04/2009 <10 P C. jejuni 

Diced Loose 21/04/2009 <10 A - 
Diced Loose 21/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 <10 P C. jejuni 

Diced Tray 7/05/2009 <10 P C. jejuni 

Minced Tray 7/05/2009 <10 P C. jejuni 

Diced Tray 7/05/2009 <10 A - 
Diced Loose 7/05/2009 <10 A - 
Diced Tray 7/05/2009 <10 P C. jejuni 

Diced Tray 20/05/2009 <10 A - 
Diced Loose 20/05/2009 <10 A - 
Diced Tray 20/05/2009 10 P C. jejuni 

Minced Tray 20/05/2009 <10 P C. jejuni 

Minced Tray 20/05/2009 <10 P C. jejuni 

Diced Tray 13/062009 <10 A - 
Minced Tray 13/062009 <10 P C. jejuni 

Diced Loose 13/062009 <10 A - 
Diced Tray 13/062009 <10 P C. jejuni 

Minced Tray 13/062009 <10 A - 
Diced Tray 19/06/2009 <10 P C. jejuni 

Minced Tray 19/06/2009 <10 P C. jejuni 

Diced Loose 19/06/2009 <10 A - 
Diced Tray 19/06/2009 <10 P C. jejuni 

Diced Tray 19/06/2009 <10 P C. jejuni 

Diced Tray 4/07/2009 <10 A - 
Minced Tray 4/07/2009 <10 P C. jejuni 

Diced Loose 4/07/2009 <10 A - 
Diced Tray 4/07/2009 <10 A - 

Minced Tray 4/07/2009 <10 P C. jejuni 
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APPENDIX 4. Campylobacter jejuni isolated and enumerated from chicken meat 

samples from Hamilton 

 
HAMILTON 

Type of 
chicken meat 

Type of 
packaging Date tested 

Count 
CFU/g 

Presence/ 
absence (25 g) 

PCR 
results 

Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 8/04/2009 <10 P C. jejuni 

Diced Tray 22/04/2009 <10 P C. jejuni 

Diced Tray 22/04/2009 <10 P C. jejuni 

Diced Loose 22/04/2009 <10 A - 
Diced Tray 22/04/2009 <10 P C. jejuni 

Diced Tray 22/04/2009 <10 P C. jejuni 

Diced Tray 12/05/2009 <10 P C. jejuni 

Diced Tray 12/05/2009 <10 P C. jejuni 

Diced Tray 12/05/2009 <10 P C. jejuni 

Diced Tray 12/05/2009 <10 P C. jejuni 

Diced Tray 12/05/2009 <10 P C. jejuni 

Diced Tray 22/05/2009 <10 P C. jejuni 

Diced Tray 22/05/2009 50 P C. jejuni 

Diced Tray 22/05/2009 <10 P C. jejuni 

Minced Tray 22/05/2009 <10 P C. jejuni 

Diced Tray 22/05/2009 <10 A - 
Diced Tray 4/06/2009 <10 P C. jejuni 

Minced Tray 4/06/2009 <10 P C. jejuni 

Diced Tray 4/06/2009 <10 P C. jejuni 

Diced Loose 4/06/2009 <10 P C. jejuni 

Diced Tray 4/06/2009 <10 P C. jejuni 

Diced Tray 20/06/2009 20 P C. jejuni 

Diced Tray 20/06/2009 <10 P C. jejuni 

Diced Tray 20/06/2009 <10 P C. jejuni 

Diced Tray 20/06/2009 <10 P C. jejuni 

Minced Tray 20/06/2009 <10 P C. jejuni 

Diced Tray 3/07/2009 <10 A - 

Diced Tray 3/07/2009 <10 P C. jejuni 

Diced Tray 3/07/2009 <10 P C. jejuni 

Diced Tray 3/07/2009 <10 A - 

Diced Tray 3/07/2009 <10 P C. jejuni 
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APPENDIX 5. Campylobacter jejuni isolated and enumerated from chicken meat 

samples from Wellington 

 
WELLINGTON 

Type of 
chicken meat 

Type of 
packaging Date tested 

Count 
CFU/g 

Presence/ 
absence (25 g) 

PCR 
results 

Minced Tray 7/04/2009 <10 P C. jejuni 

Diced Tray 7/04/2009 <10 A - 

Diced Tray 7/04/2009 <10 P C. jejuni 

Diced Loose 7/04/2009 <10 A - 

Diced Tray 7/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 <10 A - 

Minced Tray 21/04/2009 <10 P C. jejuni 

Diced Loose 21/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 <10 P C. jejuni 

Diced Tray 21/04/2009 <10 P C. jejuni 

Diced Tray 13/05/2009 <10 P C. jejuni 

Minced Tray 13/05/2009 <10 P C. jejuni 

Diced Tray 13/05/2009 10 P C. jejuni 

Diced Loose 13/05/2009 <10 P C. jejuni 

Diced Loose 13/05/2009 <10 P C. jejuni 

Minced Tray 21/05/2009 <10 P C. jejuni 

Minced Tray 21/05/2009 <10 P C. jejuni 

Diced Loose 21/05/2009 <10 A  - 

Minced Tray 21/05/2009 <10 P C. jejuni 

Diced Tray 21/05/2009 <10 P C. jejuni 

Diced Tray 12/06/2009 <10 A - 
Diced Loose 12/06/2009 <10 P C. jejuni 

Minced Loose 12/06/2009 <10 A - 
Minced Tray 12/06/2009 <10 P C. jejuni 

Minced Tray 12/06/2009 140 P C. jejuni 

Diced Tray 26/06/2009 <10 P C. jejuni 

Diced Tray 26/06/2009 <10 A - 

Minced Tray 26/06/2009 <10 A - 

Minced Tray 26/06/2009 10 P C. jejuni 

Minced Tray 26/06/2009 80 P C. jejuni 

Minced Tray 11/07/2009 <10 P C. jejuni 

Diced Loose 11/07/2009 <10 P C. jejuni 

Minced Loose 11/07/2009 <10 P C. jejuni 

Minced Tray 11/07/2009 <10 P C. jejuni 

Diced Tray 11/07/2009 <10 P C. jejuni 

 


