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Chicken 

"2015-2020 China broiler breeding industry research and development 
prospects forecast report" 
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The world's major chicken consumption in 2014 
accounted for the proportion of chicken 
consumption 
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 Over the past three decades, China's per capita poultry consumption has increased 
from barely 1 kg to over 9 kg per year.  

 On a macro level, by 2011 China was already the second largest producer of poultry 
meat and eggs in the world and the size of the poultry industry continues to expand.  

 Today, the poultry industry in China is dominated by chicken production which 
comprises 70 to 80 percent of all poultry production.  

 In 2011, chicken meat was the second largest protein sector after pork. Within the 
meat protein sector, Chinese people are gradually substituting pork with poultry, 
which is perceived as healthier than pork. 



Foodborne pathogens 

http://www.nhfpc.gov.cn/   

 NHFPC，2006-2016 

 About 600 million people worldwide (10% of the world's 
population) suffer from food-borne diseases, of which 42 
million people die. 

 Children under 5 years of age account for 40% of the 
total number of food borne diseases, about 125,000 
deaths per year. 

 Diarrhea is the most common food borne disease, with 
about 550 million patients and 230,000 deaths each year 

http://www.who.int/mediac

entre/factsheets/fs399/en/ 

WHO，2015-12 
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Salmonella 

Exposure - dose model 

Salmonella 

Bacteria Clinical symptoms distributed 
Salmonella Nausea, diarrhea, fever 

etc. 
Eggs, poultry, 

meat 

Bacteria GB detection method Limited standard 

Salmonella GB 4789.4-2010 n=5，c=0,m=0 

N: the number of samples of a batch of products; 
C: the number of samples in the batch of samples exceeds the limit of the 
number of samples (the results exceed the maximum number of qualified 
bacteria limit); 
M: qualified bacteria limit 

 Poultry supply chains including producers, processors, distributors 
and retailers face intense pressure from public health agencies 
and consumers concerning food safety.  

 In China, approximately 70% of foodborne bacterial infections in 
humans were caused by Salmonella. It not only causes serious 
economic losses to the poultry industry in the country, but, poses a 
serious threat to human health.  

 In nature, chckein is the major host of Salmonella and can provide 
for widespread transmission of the infection among poultry.  
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To construct a quantative risk assessment model for Salmonella in yellow broiler 
and white broiler from farm to table.  

 
To identify the critical control points where the bacteria prevalence and 
contamination level could be changed.  

 
To assess the effects of intervention measures aimed at reducing risk. 

Walmart Foundation founded project: 

Poultry Excellence in China: Improving Food Safety in Poultry Supply Chains 

3. Supply chain management integrated with risk assessment for food 

safety of poultry products: 
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Microbiological Quantitative Risk Assessment 

 A food from farm to table goes through the production, processing, distribution, sales and storage and many 
other links. In the process of exposure assessment, the main factors affecting the safety of food throughout the 
process should be considered and analyzed to find out, Breaking time lag and the result lagging behind of the 
traditional method and take effective measures to control risk. 6 
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mathematical model 

primary model secondary model third model 

growth model 

inactivation model 

dynamic model 

probability model 

Primary models Secondary models Teriary models 

Gompertz function Square root models Pathogen Modeling Programme 

Logistic model Arrhenius model Growth Predictor 
Baranyi model Arrhenius model Pseudomonas Predictor 
Rosso model Response surface models ComBase 

Monod model γ-models Sym’Previus 
D value of inactivation Z models Seafood Spoilage and Safety Predictor 

Microbial prediction model classification 
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Module  Factor 

Module 1 
The initial contamination prevalence, 
concentration, room temperature, time 

scald temperature, scald time. 

Module 2 
 
 

Bore out and Inside Washing cross 
contamination. 

Module 3 
 

Chilling temperature, time, cross 
contamination. 

Module 4 
 

Concentration of disinfection, 
temperature, time , cross contamination. 

 The objective of this study was to compare the 

performance of empirical models for predicting 

the growth kinetics of Salmonella in chicken 

fillets under different temperatures. 
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Schematic diagram of exposure assessment for  
Salmonella in yellow broiler slaughter house       9 

演示者
演示文稿备注
Investigate the poultry slaughter house for analyses of the effects of control measures in the risk model.
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 Chicken fillets (size: 2cm×1cm×1cm; weight: 2±0.3g) were inoculated with three-strains of 

cocktail Salmonella (ATCC 14028, 50335, 51957) at the initial contamination level of 4~5 log10 

CFU/g, and then stored at temperatures of 13, 16, 25, 33 and 37°C.  

1、Inoculation      2、Incubate under 
different temperature 

3、Stomacher 

4、Spiral plate 5、Incubator, 37 ℃ 6、Colony Counter 
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Huang model （Huang，2008） 

Baranyi model (Baranyi and Roberts，1995） 

Reparamerized Gompertz  model （Zwietering， Jongenburger，Rombouts，and van’t Riet，1990） 

 
Three-phase linear model（Buchanan，Whiting，and Damert，1997） 

 Primary model 
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 Secondary model 

Ratkowsky square-root model （Ratkowsky et al.，1983） 
 

Huang square-root model（Huang，Hwang，and Phillips，2011a） 

Arrhenius-type model（Huang，Hwang，and Phillips，2011b） 

 Model evaluation  

      Statistical indices of R2 and RMSE were used for model evaluation. Independent trials were conducted, 

and Bias factors (Bf) and Accuracy factors (Af) were calculated for model validation. 

 
AIC =  
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The modified Gompertz model described growth data the best, followed by Huang model.  13 



4 Results 
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The average maximum growth rates of 
Salmonella in chicken fillets were 0.075, 
0.090, 0.438, 0.508, 0.785 CFU/g per hour at 
13, 16, 25, 33 and 37°C, respectively.  



4 Results 
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R2 for Arkhenky model describing the maximum growth rate obtained from the 
modified Gompertz model was 0.99, which was the best among selected 
secondary models (RMSE=0.047, Bf=1.01, Af=1.04).  



 Besides, another five-strain cocktail Salmonella were used to validate the models at 8C, 18C, 25C, 

33C and the Af and Bf were within the acceptable range (using modified Gompertz model and 

Arkhenky model). 
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 Other works: Carcass chilling & Disinfection 

 Concentration of disinfection, temperature, time 
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5 Significance 
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 The selected model is able to predict the growth of Salmonella in chicken 

fillets under different temperatures in processing and storage conditions, 

which will be used in microbial prediction models and quantitative risk 

assessment model for Salmonella in white and yellow broiler supply chains. 
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Thanks for your attention. 
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