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L. jensenii, 31
Laboratory support, audit of, 193
Lactic acid, 91-95
Lactobacillus, 17, 19-21, 25, 27
Lactobacillus brevis, 21
Lactobacillus plantarum, 21
Lactocin 705, 100
Lag phase, 141-142
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Maintenance enclosures, hygienic design
of, 168-169
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Management education, 224-227
Mass transfer, 11-14. See also Heat and
mass transfer
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convection, 13
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factors affecting microbial growth in
cooked meats, 20-22
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meats, 32-35
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perishable cooked cured meats, 33-34
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32-33
shelf-stable canned cured meat
products, 35
shelf-stable canned uncured meat
products, 34-35
microbial spoilage of cooked meats, 23,
24t
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overview, 17-18
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perishable cooked cured meats, 26-27
perishable cooked uncured meats, 23-26
shelf-stable canned cured meat
products, 28-30, 29¢
shelf-stable canned uncured meat
products, 27-28
sources of microorganisms in cooked
meats, 19-20
sources of microorganisms in raw meat,
18-19
Micrococcus, 19, 21-22, 24
Mixing, 65-67, 66f, 68f
Models
lethality equations. See Lethality
equations
microbial pathogens in foods
death phase, 143
growth phase, 142-143
lag phase, 141-142
linear inactivation phase, 144
overview, 140-141
phases of bacterial growth, 141, 142f
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USDA FSIS Generic HACCP Models,
154
Moisture by volume (MV) scale, §, 6f, 6¢
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antimycotic agents, 101-102
bacteriocinogenic cultures
97-98
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2: internal temperature is taken at the
physical center of the product,
214,216-218
3: thermometer or temperature probe
is accurate, checked, and
calibrated, 214, 218-219
4: thermal process is accurately
recorded and documented, 214,
219-220
5: tools are available to the QC
department, 215, 220
overview, 213
Octa-Gone, 96
Octanoic acid, 96
Ohmic heating, 103
Organic acids, 91-96
Ovens
controls available, 44z
linear, 41-42, 42f, 44¢
spiral, 42, 43f, 44t
Oven variables in continuous thermal
processing, 4345, 44¢
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P
Packaging and labeling, audit of, 192
Particulates, cooking products with, 7879
Pasteurization, postpackaging, 110-112
Pediocin, 100
Pediococcus, 17,21
Perishable canned cured meat products
human enteric pathogens, 35
microbiology, 31-32
Perishable cooked cured meats
human enteric pathogens, 33-34
microbiology, 26-27
Perishable cooked uncured meats
human enteric pathogens, 3233
microbiology, 23-26
Pest control, 180-181
audit of, 191
pH, and microorganism growth in meat, 21
PLC control programs, 75~76
Power, units of, 5
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Predictive microbiology information portal

and USDA-pathogen modeling
program
classes of models, 145-146
modeling of microbial pathogens in
foods
death phase, 143
growth phase, 142-143
lag phase, 141-142
linear inactivation phase, 144
overview, 140-141
phases of bacterial growth, 141, 142f
phases of bacterial inactivation,
143-144
shoulders and tails, 144
stationary phase and maximum
population deusity, 143
overview, 151
pathogen modeling program, 139-140
predictive microbiology information
portal, 137-139
USDA-ARS-PMP
choosing, 147-148
interpreting, 148-149
operating, 148
static temperature model for
changing conditions, 149-150,
150f
types of model, 146147
using in HACCP plans, 150151
Process and product evaluation, audit of,
191-192
Product security, audit of, 193
Propionate, 101
Proteus, 25
Pseudomonas, 22

R
Radiation, 8, 9f, 10-11
Raw meat, sources of microorganisms in,
18-19
Receiving and inventory control, audit of,
191
Regulations and guidelines
administration and regulatory
compliance, 188—-189
audits, 188-189
complications of, 137138
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going beyond. See Food safety beyond
guidelines and regulations
predictive microbiology information
portal (PMIP). See Predictive
microbiology information portal
and USDA-pathogen modeling
program
regulatory evolution, 196-197
state of the art and, 195-199, 198/
Relative humidity (RH), 7, 7f
Reuterin, 100
Rodent and pest control, 180-181
audit of, 191
Room airflow and room air quality,
controlling, 179
Room temperature and humidity,
controlling, 178-179

S
S. typhimurium, gamma-irradiation model
for, 147
Sakacin, 100
Salmonella, 18, 32-35, 109, 201-206
calculating thermal inactivation of. See
Lethality equations
growth model, 146
inhibited by liquid smoke and acetic
acid, 103
survival model, 146
target pathogen for regulations, 127,
196-197, 200
Sanitary design for ready-to-eat processing
equipment, ten principles of
1: cleanable to a microbiological level,
164
2: equipment must be made of
compatible materials, 164-165
3: all areas of equipment must be
accessible for inspection,
maintenance, cleaning, and
sanitizing, 165
4: equipment 1s designed to prevent
product or liquid collection,
165—-166
5: hollow areas of equipment or
components are hermetically
sealed, 166167
6: no niches, 167-168
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Sanitary design for (Cont.)

7: equipment must be designed for
sanitary operational
performance, 168

8: hygienic design of maintenance
enclosures, 168-169

9: hygienic compatibility with other
plant systems, 169-170

10: validated cleaning and sanitizing
procedures, 170-171

overview, 163

Sanitary design principles for facilities

1: distinct hygienic zones established in
the facility, 174-175

2: control the flow of personnel and
materials to reduce the transfer
of hazards, 175-177, 176¢

3: water accumulation is controlled
inside the facility, 177-178

4: room temperature and humidity are
controlled, 178-179

5: room airflow and room air quality are
controlled, 179

6: site elements facilitate sanitary
conditions, 180-181

7: the building envelope facilitates
sanitary conditions, 181-182

§8: interior spatial design promotes
sanitation, 182

9: building components and
construction facilitate sanitary
conditions, 182—183

10: utility systems are designed to
prevent contamination, 183, 184f

11: sanitation is integrated into facility
design, 183-186

introduction to sanitary design, 173-174

key concepts

facilitate sanitation, 180-186
keep it cold and control moisture,
177-179
zones of control, 174-177
Sanitation, housekeeping, and hygiene,
audit of, 190-191
Sausage products, verification of final
internal temperature in

1: all products meet temperature and

time requirements, 213-216
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2: internal temperature is taken at the
physical center of the product,
214,216-218

3: thermometer or temperature probe is
accurate, checked, and
calibrated, 214, 218-219

4: thermal process is accurately recorded
and documented, 214, 219-220

5: tools are available to the QC
department, 215, 220

overview, 213

Scrapers, 69-71, 70f, 71f
Serratia liquefaciens, 27
Shelf-stable canned cured meat products
human enteric pathogens, 35
microbiology, 28-30, 29¢
Shelf-stable canned uncured meat products
human enteric pathogens, 34-35
microbiology, 27-28
Shigella flexneri, growth model for, 146
Shipping, audit of, 192-193
Shoulders (modeling), 144-145
Slurries, thermal processing of
challenges of heating slurries, 57-59
chilling slurries, challenges of
ComboChill system, 82—-84, 83f
jacket chilling strengths and
weaknesses, 80-81, 80f
overview, 79-80
vacuum chilling, 81-82, 82f
cooking different products
dairy-based products, 77-78
high sugar content, products with,
77-78
meat products, 74-77
overview, 73-74, 73f
particulates, products with, 78—79

food safety considerations, 5961

methods and reasons for cooking, 61-62

overview, 84-85

processing factors that affect heat
transfer, 63-64, 63f

heat source, 71-73
miscellaneous factors, 68—69, 69f
quality of mixing, 64—67, 65f, 66f, 67f
scrapers, 69-71, 70f, 71f

Smoke treatments, 103

Sorbate, 101-102
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Spices, 102-103
as contributors of bacteria, yeast, and
molds, 19
Staphylococcus aureus, 18,21-22,
33-34
growth model, 146
survival model, 146
Static temperature model for changing
conditions, 149-150, 150f
Stationary phase and maximum population
density, 143
Statistical process control (SPC), 52
Steam, cooking with, 72-73
Storage and shipping, audit of,
192-193
Storage temperature, 22
Streptococcus, inhibited by liquid smoke
and acetic acid, 103
Survival (nonthermal inactivation) PMP
models, 146

T
Tails (modeling), 144-145
Temperature
definition of, 4
storage, 22
Temperature tracking equipment,
221-222
Thermal inactivation
factors affecting, 199-203
pathogen factors, 200
process factors, 202--203
product factors, 200-201
PMP models, 147
Thermal oil, cooking with, 73
Thermal postpackaging treatments,
110-112
Thermal processing. See also Cooking
continuous. See Continuous thermal
processing
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slurries. See Slurries, thermal
processing of
Third-party audits. See Audits

U
U-factor, 63-64
Ultraviolet light, 108
University Extension Programs, 62
USDA (United States Department of
Agriculture)
FSIS Compliance Guidelines, 88
FSIS Generic HACCP Models, 154
FSIS lethality performance standards,
88
FSIS supporting documentation for
HACCP decisions, 160
pathogen modeling program. See
Predictive microbiology
information portal and
USDA-pathogen modeling
program

Y
Vacuum chilling, 81-82, 82f

w

W. viridescens, 24, 27, 31

Water accumulation, controlling inside the
facility, 177-178

Water vapor pressure scale (Pyp), 5

‘Wet-bulb temperature, definition of, 4

Y

Yeasts, 17-20, 27

Yersinia enterocolitica, growth model for,
146

Z
Zones of control, 174-177
Z value, definition of, 129





