Heat processing of packagedfoods

CONTENTS

1. INTRODUCTION

2. SELECTION OF HEAT PROCESSES

2.1 Low acidfoods
2.1.1 Minimum botulinum heat process
2.1.2 Non-pathogenic mesophilic organisms
2.1.3 Thermophilicorganisms

2.2 Pasteurisation
22.1 pH
2.2.2 Classificationaf foods by pH
2.2.3 Water activity (Aw)

2.3 Microbiological loading

3. HEAT TRANSFER

3.1 Classificationby heating characteristics

3.2 Conduction heating packs

3.3 Convection heating packs

3.4 Forced convection heating packs

3.5 Broken heating curves

3.6 Mixed convectionand conduction heating packs

3.7 Cold point determination
3.7.1 Cold point movement
3.7.2 Cold pointsin conduction heating products
3.7.3 Cold pointsin convective heating products
3.7.4 Cold pointsin liquids containing particles
3.7.5 Cold pointsin agitating processes
3.7.6 Cold pointsin convective products exposed to intermittent rotation
3.7.7 Effectof initial temperature of componentson cold point
3.7.8 Effect of heating environment of cold point location
3.7.9 Effect of container geometry on cold point location
3.7.10 Replicationand resolution for cold point determination

4. METHODSFOR EVALUATINGPROCESSES

4.1 Temperaturemeasuring systems
4.1.1 Temperature measurementsin continuousand batch rotary systems
4.2 Microbiological methods

Page No.

OO ULt AR WW W

10

10
10
11
12
12
14
15
16
16
17
18
18

20
20
20
21

23

23
27
28

© CCFRA 2008



Heat processing of packaged foods

4.3 Enzyme based time-temperatureindicators
4.3.1 Cdculationof pasteurisation valuesfromTTls
4.3.2 Preparation of the silicone TTI particles
4.3.3 Applicationof TTIs toindustrial processes
4.4 Pilot plant simulation
4.4.1 Simulation of reel and spiral retorts
4.42 Simulation of hydrostatic retorts
4.5 Choosing a validation method

5. CRITICAL FACTORSTO CONSIDER WHEN ESTABLISHING
HEAT PROCESSES

5.1 Samplesizelreplication

5.2 Mesasurement position

5.3 Ingredient materias

5.4 Preparation procedures

5.5 Filling procedures

5.6 Deays

5.7 Initial temperature

5.8 Hest processing

59 Rotary/agitating heat processes

5.10 Pack dimensions

5.11 Cooling lethality
5.11.1 Cold spotsin the heating environment and packs
5.11.2 Effect of pressure control on temperature measurementsduring cooling
5.11.3 Practical guidance on methodswhen using cooling lethality

6. POST TRIAL CHECKS

7. SCHEDULINGA HEAT PROCESS

7.1 Allowancefor errorsin temperature measurement systems
7.2 Safety margins

7.3 Modelling of heat processes

7.4 Documentationof scheduled heat processes

7.5 Confirmationof heat processesfor existing products

GLOSSARY OF TERMS
BIBLIOGRAPHY

ACKNOWLEDGEMENT

30
30
31
32
33
34
34
35

37

37
38
39
40
43
47
48
49
51
54
55
57
58
58

60

61

61
61
61
63
64

65

67

70

© CCFRA 2008





