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abrasive peeling, 160
acetic acid, 187
acidic electrolyzed water (AcEW), 179-180
acidified sodium chlorite, 182—183
adjacent land use, 77
Administrative Detention and Prior
Notice, 25
advertising, 282
aeorobic bacteria, 82
aerobic plate counts (APC), 224
Aeromonas, 52—-53, 226
Aeromonas hydrophila, 166, 171-173, 191,
230-231
Aeromonas sobria, 166
aerosol formation, 233
Agreement on the Application of Sanitary
and Phytosanitary (SAPS) Measures, 31
agricultural chemicals, 127
Agricultural Research Service, 14
agricultural water, 108
agronomic practices, 4, 40, 57
air conditioning systems, 233, 237
air quality effects, 232-233
airborne microflora, 232
airborne pathogens, 232-233
airflow patterns, 232
allergic responses, 267
American with Disabilities Act (ADA), 122
animal feces, 82—83
animal movement, 77
animal waste, 77
animals
in product contamination, 6
pathogens from, 6

anthracnose, 193
antimicrobial compounds, plant-derived,
191-192
antimicrobial film technology, 197
apple juice, 61-62
apples, 263
decontaminating, 15
Ascaris, 167
Assured Produce Scheme, 89-90
ATP bioluminescence, 15-16
auditing, 20-22, 29, 123, 255, 258,
281-282, 291
companies specializing in, 123
concerns, 21-22
effectiveness, 22
harmonization, 22
third-party, 258, 281-282, 285, 291
see also verification procedures
automated grading, 160
automated warehouse management
systems, 16—17

Bacillus cereus, 3, 55, 59, 74, 169, 226, 233
Bacillus stearothermophilus, 27
backtracking capabilities, 257, 282-283
bacteria, 4

consumer protection, 272

water contamination, 99

waterborne, 100—101
bacterial enteritis, 167
bagged salads, 11
bagging practice, 12
Baja California, 295
barcodes, 17-18
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barrier technology, 195
basil, 55, 102
biocontrol, 191
biofilms, 9
biological hazards, classification, 3
biosolids, 5657, 80—-82
Class A, 81
Class B, 81-82
harvest restrictions, 82
storage, 79
biotechnology
applications, 268
European consumers’ attitudes, 267-268
modification, 263, 266267
Bioterrorism Act of 2002, 25
blackberries, 102, 184
boots, 140
botulism, 55, 165, 171
branding, 28, 263
British Retail Consortium (BRC), Global
Food Standard, 21, 91, 222, 234
brush-washing, 159
bull’s eye approach, 251
Business Anti-Smuggling Coalition
(BASC), 234-235
buying expectations, 250

cabbage, 51

California Strawberry Commission quality
assurance program (QAP), 123

Campylobacter, 5, 40, 52, 57, 74, 79, 100,
226

Campylobacter coli, 52

Campylobacter enteritidis, 167

Campylobacter jejuni, 3, 38, 52, 167, 187

campylobacteriosis, outbreak of, 52

campylobacters, thermotolerant, 52

cancer prevention, 262

canning industry, 27

cantaloupe melons see melons

carbon dioxide, 194

carrots, 57, 185

Center for Disease Control and Prevention
(CDC), 4, 12, 19, 283, 289

Emerging Infections Program (EIP), 40

Center for Food Safety and Applied
Nutrition (CFSAN) Case Processing
Contact, 25

certification protocols, 20—21

cesium-137, 190
cetylpyridinium chlorine (CPC), 181-182
chemical treatments, 175-176
chemicals to reduce bacteria, 257
chicken manure, 82
chilling rate, 196
chloramines, 177-182
chlorine
effect of pH on percent of available, 178
reaction with organic residues, 182
treatments, 177—-182
chlorine dioxide, 15, 182—183
cholera, 101
chopping boards, 12, 14
cleaning
chemicals, 9, 127
equipment, 9
Clostridium botulinum, 3, 27, 55, 59, 74,
165, 169, 173, 196-197
incidence, 165
psychrotrophic strains, 170-171
temperature abuse conditions, 170
toxin production, 170
type A and B spores, 165, 170-171
type B, E and F spores, 170
Clostridium perfringens, 3, 55, 59, 194, 226
clothing, 139-140
cobalt-60, 190
Code of Federal Regulations (CFR), 122, 158
Codex Alimentarius Commission (Codex),
18, 29, 31, 89, 106
cold chain handling and maintenance, 223
coldrooms, 233-234
coleslaw, 51
coliform bacteria, 124
composting, 6, 41
consumers
contamination, 12
education, 13, 256, 271-272
food safety message for, 255-257
handling practices, 13—14, 261-277
studies of, 268-271
health-related behavior, 271
information, 23
membership benefits, 256
outreach, 13
perception of produce safety, 263—-267
consumption trends, 4, 27-29,
41, 262-263



containers, 8-9, 11
cleaning, 236-237
refrigerated shipping, 222
sanitization, 84
contamination, 6
animals in, 6
harvesting, 7-8
major sources, 56
potential, 2
prevention, 2
processing, 167—172
soil, 5, 59, 75-76
storage, 167-172
water, 75, 93, 98, 105-106, 108, 124—-126
see also cross-contamination
control measures, implementation, 74
convenience foods, 29, 265-266
cooling facility workers, personal hygiene,
234
cooling methods, 87, 161-162
cost—benefit aspects of food-safety
practices, 105, 280-283
critical control points (CCPs), 26, 74,
107-108, 157
cross-contamination, 269-270, 272
cryptosporidiosis, 55
Cryptosporidium, 40, 102, 116, 119, 228
Cryptosporidium parvum, 3, 48, 54, 74, 77,
86, 124
customers see consumers
cutting boards, 273
cutting equipment, 161
Cyclospora, 4, 45, 102, 116, 229
Cyclospora cayetanensis, 3, 38, 40, 48,
54-55, 74, 77, 86, 104, 124
Cyclospora oocysts, 55
cyclosporiasis, 42, 54, 58—60

databases, basic requirements, 19

decay and defects, 160

detention without physical examination
(DWPE), 24

detergents, 134

developing countries, 223

dewatering methods, 162

diarrhea, 100, 102

dicing, 160

disinfectants, 177

disinfection technologies, 119
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display counters, 12

disposable drinking cups, 126
distribution, 10—11, 16—18, 96
documentation, 254

domestic animals, 234—-235
dose—response assessment, 103, 105
dust mask, 142

economics of food safety and produce,
279-300
education
consumers, 13, 256, 271-272
food safety, 13
public programs, 23-24
Emerging Infections Program (EIP) sites, 19
employees
certification, 13
health and hygiene, 2
hygiene. see personal hygiene
practices, 83—84
seasonal training program, 127-128
training, 13
enhanced treated sludge, 81
Entamoeba histolytica, 167
enteric viruses, water contamination, 99
Enterobacteriaceae, 169, 185, 190
environmental benefits and risks, 266
environmental factors, 103
environmental issues, 74
environmental protection, 81
Environmental Protection Agency (EPA),
15, 24, 90, 121
environmental sources of pathogens, 58—59
epidemiology of foodborne disease, 37—72
factors involved, 38—42
investigations, 3, 103
surveillance programs, 4
trends, 38
equipment
cleaning, 9
contact contamination, 168
sanitization, 84, 88
Erwinia, 176
Erwinia carotovora, 87
Escherichia coli, 3-6, 15, 24-25, 27, 38,
40-42, 45, 47, 49-50, 57, 74, 77-79,
85-86, 104, 116, 265
apple juice, 61-62
enterohemorrhagic, 100, 165
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Escherichia coli (Continued)
enterotoxigenic, 100
fruit juices, 50
green peppers, 183
melons, 247
ocean cargo and warehousing, 227
sanitization, 189, 193
sprouts, 49
temperature abuse, 172
water supply, 124—-125
ethanol, 193
EurepGAP, 89-90, 92, 222, 234
European Commission on Health and
Consumer Protection Directorate, 30
European Food Safety Authority (EFSA), 30
European Union, 20, 22, 30, 81
evaporator cooling coils, 233
exposure assessment, 103, 105

facility cleanliness, 87—-88
facility design, 236—237
facility layout, 88
fecal contamination, 58, 124
fecal material, contact of, 116
fecal —oral route, 38, 50, 54, 102
fertilizers, 59, 78-83
storage, 79
field operations, 75
field sanitation, 83
Fight BAC food safety guidelines, 269-270
final rules for Food Facility Registration, 25
first-in first-out principle (FIFO), 235
fish emulsions, 82
fish products, 12
Food & Veterinary Office (FVO), 30
Food and Agriculture Organization, 18, 89
Food and Drug Administration (FDA), 15,
19, 24, 90, 158, 246, 280-283, 288,
290, 292, 295
Food Code, 129, 142
food chain
farm-to-table, 246248
food-safety management, 235-236
food choice see product selection
food contact surfaces, 12
Food Guide Pyramid, 41
Food Hygiene Regulations, 173
Food Marketing Institute (FMI), 90,
262-263

food quality
use of term, 223
vs. food safety, 223-224
food safety
cost—benefit aspects, 280—-283
disputes, 29
education, 13
future developments, 257
guidelines, 11, 20, 158, 175, 177
hazards, 74, 155-219
ocean transport and warehousing, 222
issues, 164, 263
legislation, 30
practices, 23-24
programs, 16
roles in, 248
standards, 89
systems, 88-91, 156—158
use of term, 223-4
vs. food quality, 223-224
see also regulatory issues; standards
Food Safety Act 1990, 21
Food Safety and Inspection Service
(FSIS), 24
food service, establishment, 29
food service operations, 12—13, 29
foodborne illness
associated with infected workers, 117, 120
by produce group, 45
common reasons for, 247
economic impact, 291-293
etiologic agents, 45
impact across growers, 293—-295
incidence, 272
lessons learned, 59-62
outbreaks of, 2—-3, 47-48, 74, 95, 116,
163-164, 265, 283
pathogens associated with, 225-230
populations at risk, 272
populations most affected, 223
prevalence, 223
prevention, 74
relative rates, 39
response to, 295-298
risk increase, 262
source identification, 257
symptoms, 96
see also epidemiology of foodborne
disease



FoodNet, 19, 40, 62
footwear, 140
fresh meat, 195
fresh-cut products
flow diagram, 159
hazard potential, 11-12
negative consequences of wounding, 156
physiology of, 156
potential microbial risk, 163—172
strategies to reduce or eliminate hazards,
172-198
use of term, 156
see also specific processes and products
fresh-produce-related outbreaks, 2
fruit juices, 26, 29, 50
functional entities, 17
fungi, 229
fungicides, 58—59
FY 1999 Imported Produce Survey, 25

gamma irradiation, 195
GAPs, 2,7, 11-12, 16, 20-21, 28, 31, 56,
60, 75, 79, 89-93, 98, 108, 118, 145,
157, 222, 234, 249, 281-298
garlic, 55
gastroenteritis, 100—101, 130, 165, 234
General Food Law, 30
Generally Recognized As Safe (GRAS),
177-178, 185, 188
genetic engineering, 266—268
genetic fingerprinting, 257
genetically modified food, 267-268
genetically modified organisms (GMOs),
20, 30
Giardia, 102, 104, 119
Giardia lamblia, 3, 54-55, 77, 86, 124, 167
giardiasis, 55, 102
Global Food Safety Initiative (GFSI), 22, 92
Global Location Number (GLN), 17-18
globalization, 224
challenges, 108
food trade, 89
trends, 27-29
Glomerella cingulata, 15
gloves, 142-144
GMPs, 16, 20-21, 56, 60, 85, 89, 93, 126,
145, 157158, 161, 222, 234, 281-295
goggles, 142
Good Agricultural Practices see GAPs
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Good Handling/Hygienic Practices (GHPs),
11, 23, 31, 118, 133
Good Manufacturing Practices see GMPs
government agencies, 256—257
government regulations see regulatory issues
grades and grading, 159-160
grapes, 263
green onions, 54, 101, 164, 283-287
and hepatitis A, 279-300
annual shipments, 284
export industry, 284-285
free-on-board prices, 291
monthly shipments, 285
shipments of, 292, 297
greenhouse production, 7
grinding equipment, 161
ground water, 119
guano, 82
Guatemalan Berry Commission (GBC), 60
Guide to Minimize Microbial Food Safety
Hazards for Fresh Fruits and
Vegetables, 24, 56, 158, 175
guidelines
safe practices, 2, 19, 272
supermarket shopping, 272
Guillain—Barré syndrome, 100, 167

HACCP, 2, 11-12, 16, 20, 25-26, 28-29,
50, 61-62, 74-75, 89-91, 106108,
123, 144-145, 156-157, 165, 181, 222,
234, 237, 249
hairnets, 141-142
halogen-based treatments, 186
hand drying process, 137—138
hand hygiene, 118, 132-134, 144
hand peeling, 160
hand rinsing, water temperature
for, 135-136
hand washing, 13—14, 83-84, 86, 96,
127-128, 131
consumers, 270, 273
facilities, 58, 132
recommended procedure, 133
techniques, 7
timing, 132-134
handling contamination, 54, 167—168
handling practices, 14-16, 23
hard hats, 141
Hartman Group, 264
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harvesting, 83—84
contamination, 7—8
equipment used for, 8
worker hygiene, 58
see also postharvesting; preharvesting
hazard analysis, 157
Hazard Analysis and Critical Control
Points see HACCP
hazard identification, 5, 103, 105, 107
microbiol, 265
see also food safety
hazard potential, 11-12
headgear, 141-142
Health Canada, 4
heat pasteurization, 15
heat stress, 193
heavy metals, contamination, 82
hemolytic uremic syndrome, 165
hemorrhagic colitis, 49, 165
hepatitis A, 3, 42, 48, 53-54, 58, 60-61, 74,
77, 85-86, 101, 104, 116, 124, 167,
173, 229, 235-236, 265, 279-300
high-pressure processing, 195
high-quality produce, 262
Histoplasm capsulatum, 82
HIV, 40
home storage, 269-270, 273
hot water washes, 193
human enteric viruses, 53-54
human pathogens, 7, 14-15
hurdle technology, 164—165, 173, 195, 251
hydrocooling systems, 87
hydrogen peroxide, 189—-190
hygiene principles and practices,
58, 86, 96
see also personal hygiene
hypochlorite, 177-182
hypochlorous acid (HOCl), 177-178

ice for transport packaging, 58
immediate previous source (IPS), 19
immediate subsequent recipient (ISR), 19
Imperfect Information and Prices for Safer
Food, 281-282

imported products, 42
indicators in food safety research, 26—27
infection, 120, 129-130

physical symptoms, 130
infectious diseases, 116—117, 129

information
imperfect, 281-282
programs, 256—257
web sites, 274
insect control, 88, 234-235
insecticides, 58—59
inspection systems, 123, 158, 251
integrated practices, 88, 223
International Food Safety Council, 13, 23
International Food Standard (IFS), 91
International Fresh-Cut Produce Association
(IFPA), 11, 156
International Office of Epizootics (OIE), 31
international oversight, 29-31
International Plant Protection Convention
(IPPC), 31
International Standards Organization (ISO),
90-91
iodine-containing solutions, 186
irradiation techniques, 190—193, 263
irrigation methods, 57-58, 77-78, 98,
101-102, 224
1SO 9000, 21
ISO 9001:2000, 91

jewelry, 140—141

kitchen preparation, 273
kitchen sanitation, 269-270
kitchen sink contamination, 14
knives, 160-161

labeling, 254, 266
lactic acid, 187
Lactobacillus casei, 191
land history, 7677
land use, 5, 76-77
leftovers
refrigeration, 274
storage, 271
legal entities, 17
lettuce, 50, 53, 58, 101-102, 164, 171-173,
180, 193, 263
Listeria, 79, 234-235
Listeria innocua, 27
Listeria monocytogenes, 3, 27, 40, 51-52,
57,59, 74, 180-184, 186—189, 191,
195, 225, 227, 230, 233, 235-236
control of problems, 164—165



potential risk, 163—165, 168

refrigerated temperatures, 173

studies, 171

zero tolerance policy, 164
listeriosis, 51, 57, 163—-165
local government agencies, 23
locally grown produce, 263

management role
in food-safety program, 124
in personal hygiene, 124, 127, 131
mangoes, 10, 42, 193
manure, 67, 41, 56-57, 75-76, 79-80,
108, 224
maritime containers, 233
market facilities, 163
market forces, 223
market transformation, 41
marketing strategies, 4, 40
meat products, 12, 51, 174, 269-270
mechanical treatment, 175-176
media attention, 4, 40, 267
Mediterranean fruit fly, 10
melons, 4, 15, 29, 42, 46, 164, 168, 265,
270-271, 274
mesophilic organisms, 14, 172
metal contamination, 81
Microban, 197
microbial contamination, major source, 75
microbial hazards
on the farm, 2
relevant to personal hygiene, 116—119
microbial reservoirs, 232
microbial resistance, 176
microbiol hazards, 265
microbiol risk, 73-94
Microbiological Data Program (MDP), 25
Microsphere System, 197
minimal infective dose (MID), 230
minimal processing of produce items, 2, 8, 41
misting systems, 246
mitigation measures, 2, 14-27, 185
modified atmosphere packaging (MAP),
169—-171, 194-196, 198
moisture effects, 231
moisture loss, 160
monitoring, 24, 29
programs, 2, 23
systems, 19
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water supply, 125

worker health, 129
multiple-hurdle technologies, 164—165
municipal biosolid wastes, 75-76
municipal water, 7

nail hygiene, 138—-139

National Advisory Committee on
Microbiological Criteria for Foods, 231

National Food Safety Education Month, 23

National Restaurant Association Educational
Foundation (NRAEF), 23

Nature’s Choice, 222

negative externalities, 283

new workers training program, 127-128

nitrate content, 158

non-spore-forming bacteria, 3

nonbacterial gastroenteritis, 54

noroviruses (Norwalk), 3—4, 53-54, 74, 77,
85-86, 101, 124, 167, 229

nutrient losses, 156

Occupational Safety and Health Act, 7-8,
122
ocean cargo and warehousing, 221-243
food-safety risks, 233-234
foodborne pathogens associated with,
226-229
impact of basic facility sanitation and
personal hygiene practices, 239
microbial aspects, 224-231
microbial contamination points, 232
potential risk factors, 232-235
onions, see green onions
organic acids, 188
organic food market trends, 264
organic produce, 6, 41
outbreaks associated with fruit and
vegetables see foodborne illness
oxidation—reduction potential (ORP), 179
ozone, 183-185, 237

packaging, 162—-163, 169-170
contamination, 167-172
controlled and modified atmospheres,
194-198
intelligent, 197
interactive, 197
materials, 84—-85



308 INDEX

packaging (Continued)
requirements, 269
storage, 88
packhouses, 8-9, 51, 58
employees, 10
risks, 2
sanitizer, 10
packing, in-field, 84—85
papayas, 193
paper towels, 138
parasites, 4
parasitic protozoa, 3, 54-55
parsley, 50, 58
pathogen contamination see contamination
pathogens, 3-5, 74, 225
animals, 6
associated with fresh produce, 42-55
commonly occurring, 163—167
control, 157
detection rate in representative produce
items, 43-44
environmental sources, 58—59
occurrence, 96
soil-borne, 225
survivability and/or multiplication, 99
survival of, 230
test sales, 20
transmission routes, 121
waterborne, 99—-102
see also specific cases
peeling, 160
peppers, 183
peracetic acid, 188
peroxyacetic acid, 188—189
personal adornments, 140—141
personal hygiene, 2, 7, 76, 83—84, 86,
115-153, 235-236, 254
and health, 85-86
cooling facility workers, 234
establishing an effective program, 124—144
exclusion of infected workers, 129—130
factors involved in contamination, 118
important practices, 131
key factor, 116
management role, 124, 127, 131
microbial hazards relevant to, 116—119
practices, 131-132
refresher training, 128
risk assessment, 131

role of laws, regulations, and guidelines,
121-123

training, 126—129

use of term, 118
personal protection equipment, 145
pest control, 9, 11, 88, 234-235, 264-265
pesticide residues, 20, 158, 263—-264, 290
pH values, 178, 187-188, 195
physical entities, 17
physical treatments, 175-176
point-of-sale signage and information, 256
population demographics, 4, 40
postfarm gate standards, 91
postharvesting

contamination, 158

handling, 8—10, 85-88, 235

potential control points, 76

processing, 51

spoilage organisms, 174

treatments, 225
poultry contamination, 269—-270
prefarm gate standards, 89-91
pre-harvesting, potential control points, 76
price issues of safer food, 281-282
private companies, food safety practice, 28
processing operations, 254

contamination, 167—172
produce contamination, factors contributing

to, 56-59

Produce Safety Action Plan, 25
produce selection, 262—-263, 269
product recalls, 231, 257
product specifications, 250
production, 76—83, 158—163

hazards, 5-7

practices, 29
protozoa, 167

waterborne, 99, 102
public health authorities, 129, 143
pulsed-field gel electrophoresis (PFGE), 19,

49, 51

PulseNet, 19, 40, 62

quality assurance, 20, 250-251
quality control, 20
quality criteria, 158
see also food quality
quality problems and certification, 123
quaternary ammonium-based sanitizers, 186



radio-frequency identification (RFID)
systems, 18, 257
radishes, 57
raspberries, 28, 42, 54, 58-60, 62, 101-102,
290
raw material receiving and storage, 158
raw meat or fish, 12
reactive arthritis, 100
ready-to-eat products, 12, 54, 253-254, 258,
274
Recording and Reporting Rule of the
Bioterrorism Act 2002, 19
recordkeeping procedures, 157, 281
REDOX, 179
refresher training, personal hygiene, 128
refrigeration
home, 247
leftovers, 274
maritime containers, 222
storage, 269-270, 273
temperatures, 10—11, 173
regulatory authorities, 121-122
regulatory guidelines for high-risk
products, 249
regulatory issues, 28, 31-32, 88, 223,
256-257
wastewater discharge, 177
regulatory jurisdiction, 177
Reiter’s syndrome, 100
rejected material, 88
repacking at warehouses and distribution
centres, 238
research, 14—16, 26-27
restaurants, 12—13, 54
retail operations, 12—13, 16—18, 245-59
auditing, 21-22
buying specification, 252
consolidation and globalization, 22
display temperatures, 253 -254
educating the public, 23-24
empowerment of staff 252—253
food-safety responsibility, 248
future developments, 257-258
historical perspective, 246—-247
identifying control points, 249
identifying food-safety risks, 248—249
inspection methodologies, 252-253
intervention placing, 251, 257-258
merchandizing schematics, 254
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processing operations, 253
product specification, 252
public health role, 255-256
risk assessment, 250-251
standards, 250, 252-255
store risks, 251
third-party verification, 258
use of media and Internet, 256
rinsing, 158, 176, 187
water temperature, 161
risk analysis, 105—-107
risk assessment, 12, 26, 77, 103-106
applications, 103—-105
farm-to-fork approach, 107
microbiol, 73-94
personal hygiene, 131
water contamination, 105—106
risk—benefit scenario, 105
risk characterization, 103, 105
risk communication, 105
risk factors, 158
identifying, 99, 248-249
risk management, 105
risk profile, 30
risk reduction, 74
rodent control, 83—85, 8788, 234-235
rotavirus, 3
run-off pollutants, 97
run-off surface or groundwaters, 57, 79

safe handling guidelines, 272
see also food safety

Safe Quality Food, 1000 Code, 22, 89-90

Safe Quality Food, 2000 Code, 91

Safe Sludge Matrix agreement, 80—81

SAGARPA, 295

salads, 50, 54, 169-170, 173

Salmonella, 3—6, 24-25, 40-49, 57, 74, 77,
79, 86, 100, 104, 116, 124, 168, 227,
230, 265

Salmonella chester, 188

Salmonella enterica, 10, 42, 57

Salmonella enteritidis, 166, 180, 233

Salmonella hadar, 174

Salmonella javiana, 189

Salmonella montevideo, 166, 181

Salmonella poona, 168

Salmonella saint-aul, 166

Salmonella senftenberg, 166
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Salmonella stanley, 15
Salmonella typhimurium, 85, 166, 174,
181-182, 184, 187, 191, 231
salmonellosis
outbreaks of, 46, 100, 161
associated with sprouts, 49
sanitary devices, selection and placement,
144
Sanitary Equipment Buying Guide and
Development Checklist, 12
sanitary facilities, 8
sanitary practices, 124
sanitary status and water availability, 119
sanitization, 15
kitchen, 273
practices, 9, 76, 236-237
programs, 156—158
training, 126—129
treatments, 168—169
sanitizers, 135, 174-177
acidic-based, 186
alkaline-based, 188
quaternary ammonium-based, 186
Scientific Committee on Food, 30
seasonal employee training program,
127-128
seed sprouts, 49
SENASICA, 295-297
serve safe program, 13
sewage sludge, 80—82
shaker screen sizers, 161
shelf-life, 163
shellfish, 54
Shigella, 3, 24-25, 40, 50-51, 74, 77,
85-86, 100, 116, 124, 189, 228,
234-235
Shigella boydii, 166
Shigella dysenteriae, 166
Shigella flexneri, 48, 166
Shigella sonnei, 48, 50, 58, 104, 166, 169,
171, 187, 234
shigellosis outbreaks, 50, 166
shoes, 140
shopping carts, 12
shredding, 168
size reduction/cutting, 160-161
slicing, 168
smart cards, 256
soaps, 134-135

sodium hypochlorite (NaOCl) solution, 180
soft rot bacteria, 87
soil amendments, 6
soil-borne pathogens, 225
soil contamination, 5, 59, 75-76
sorting, 158—-161
spillages, 8
spinach, 164
spore-forming organisms, 3, 55
sprouts, 46, 49-50
Standard Sanitary Operating Procedures
(SSOPs), 60, 118, 143, 145,
157, 254
standards, 28, 123, 223-224, 250, 281, 296
see also 1SO
Staphylococcus aureus, 3, 85—-86, 116, 184,
191, 228, 230-231, 233-234
Starlink corn, 267
storage, 10—11, 13-14, 158, 163, 169-170
areas, 88
contamination, 167—-172
leftovers, 271
refrigeration temperatures, 173
temperature effects, 170
see also ocean cargo and warehousing
strawberries, 42, 58, 60-62, 101, 263, 265
Streptococcus pyrogenes, 86
stress response, 27
supermarkets
produce selection, 262
shopping guidelines, 272
supplier performance and buying equation,
251
supply chain, 74
integration, 16
surface run-off waters, 57, 79
surface water, 119
surrogates in food safety research, 26-27
surveillance programs, 31, 40
SwissGAP, 89

temperature abuse, 13—14, 173

temperature control, 172—174, 254

temperature danger zone, 12

temperature effect on foodborne pathogens,
230-231

Tesco Nature’s Choice standard, 21

Third World countries, 89

third-party audits, 258, 281-282, 285, 291



thrombocytopenic purpura, 165
time temperature indicators, 174
toilet facilities, 7—8, 83—-84, 86, 118, 122,
127, 131, 144

tomatoes, 52, 101, 161, 164, 181
toxic compounds, 127
Toxoplasma gondii, 77, 86
traceability, 18-20, 31
traceback capabilities, 257, 282-283
trade disputes, 28
trade networks, 29
training, 126—129

employees, 13

impact of, 237-238

new workers, 127-128

personal hygiene, 128

programs, 255

record keeping, 128—129

seasonal employees, 127-128
transportation, 8, 11, 163, 174
traveller’s diarrhea, 59
triclosan, 197
trihalomethanes (THM), 183
trimming, 160
trisodium phosphate (TSP), 188
truck use, monitoring, 174
Tween 80 surface-active agent, 180

UCC/EAN-128, 17

ultrasound for microbial decontamination,
193

ultraviolet irradiation, 192—193

Uniform Code Council (UCC), 17

upper respiratory infection, 130

U.S. Food Safety Initiative, 24

U.S. government intervention, 24—26

US-GAP, 89

UV irradiation, 27

Vance Research Services, 262
vapor treatments, 189
verification procedures, 88—92, 157,
255, 258
see also auditing
Vibrio, 3, 40, 116
Vibrio cholerae, 77, 86, 101, 104
viral gastroenteritis, 54
viruses, 3—4, 167
waterborne, 101-102

INDEX 311

Walmart Global Procurement Group
Audits, 21-22
warehousing see ocean cargo and
warehousing
washing, 158-162, 168-169,
174-177
challenge of, 175
consumers’ practice, 270-271, 274
effectiveness of, 176
efficiency of system, 177
washwater, 103, 108
quality, 177
wastewater, 78
discharge regulations, 177
water
accumulation, 88
hazard characterization, 105—106
role assessment, 95—114
samples, 78
temperature for hand rinsing, 135-136
water flumes, 9-10
water fountains, 126
water knives, 162
water-related disease outbreaks, 104
water sources, 97-98, 119
water supply, 5, 124-126
applications, 96-97
availability and sanitary status, 119
basic system requirements, 124—125
contact routes, 97
contamination, 75, 93, 98, 105-106, 108,
124-126
critical control points, 107—-108
drinking water handling, 125-126
HACCEP issues, 107-108
impact on produce quality and public
health, 102-103
maintenance, 126
monitoring, 125
quality, 2, 57-58, 77-178, 86—-87, 93
recirculation, 177
requirements, 3, 7, 10, 12
storage, 78, 125-126
testing, 126
transportation, 125
washing parameters, 161
water treatment processes and plant, 98,
119, 125
waterborne bacteria, 100—101
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waterborne disease, 125 working apparel, 139—-145
waterborne pathogens, 99-102 see also specific items
waterborne protozoa, 102 World Health Organization (WHO), 29-30,
waterborne viruses, 101-102 41, 89
watercress, 101 wounds, 8
waxing, 265
weighing, 162-163 X-ray technology, 18
worker health
assurance, 129 Yersinia enteritidis, 230-231

maintenance of, 85-86, 130-131, 144 Yersinia enterocolitica, 40, 53, 101, 104,
worker hygiene see personal hygiene 166, 172—-173, 180, 184, 187, 228



