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abattoirs, 554-5
accidental toxicity, 313
acids, 486
Acrobacter spp., 427
acrylamide, 138-9
active packaging, 375-6
Aeromonas spp., 425
aflatoxins, 107 129-30, 367
Ageless Eye, 382
Agricultural and Processed Food Exports
Development Authority (India), 93
Agricultural Standards Act (Thailand), 74
air pollution see long-range transboundary air
pollution
alcohols, 486
alfalfa seeds, 362
Alicyclobacillus acidoterrestris, 365
allergens, 313-14
photodecomposition, 3667
alligators, 169
aluminum, 312
EU limits, 136-7
toxicology, 136
amalgam disease, 216
amebiasis, 429-30
American Meat Institute, 21-2
American National Standards Institute (ANSI), 44
amindomethylphosphonic acids, 171
ammonium hydroxide, 2
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anthrax, 557
antibiotics, 432, 504, 508-10, 544
lactobacterial resistance, 507-8
antioxidants, 320-2
antisecretory mechanisms, 430-1
apoptosis, 214
apples, 361
cider, 364
juice, 7
mycotoxins, 367
pesticide residues, 151, 152
Argentina, 86
Arrhenius model, 398
arsenic, 223-5,237-8,312
applications, 223--5
asparagus, 88
Aspergillus spp., 129-30
audiovisual resources, 56-7
Australia, product tracing, 71
azuki bean juice, 328

Bacillus cereus, 434
Bacillus thuringiensis, 175-6
bacteria
fresh fruit and vegetables, 8
outbreaks, 3, 8
probiotic see lactic acid bacteria
soil remediation, 273
spoilage and pathogenic, 397
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bacteria (cont'd)
see also Campylobacter spp.; Escherichia coli;
Listeria monocytogenes; Salmonella spp.;
Staphylococcus aureus
bacteriocins, 504-10
resistance to, 507
bald eagles, 169
Bandura, Albert, 39
Bangladesh, 100,214
barcodes, 348
barley, 321-2
beef
hormone supplementation, 17-18
lean finely textured (LFTB), 2
see also cattle; red meat
Beef Traceability Law (Japan), 72-3
beer, 227
beetles, 540, 545
betaine, 322
bio-chemical spoilage, 397-8
bioaccumulation
heavy metals, 250
fish and seafood, 261-3
lead, 220
radionuclides, 288,293
selenium, 226
biomagnification, 156
bioreceptors, 385
birds (wild), 541
black beans, 319, 319-20
boiling, 325-6
botulism, 365, 434-5
bovine somatotropin (BST), 18-19
bovine spongiform encephalopathy (BSE), 73
boza, 505
Brazil
product tracing, 74
training, legislation, 51
Brazil nuts, 314
brevetoxins, 436
brinjal, 151, 152
Broley, Charles, 169
BSE see bovine spongiform encephalopathy
Bunsen-Roscoe reciprocity law, 356 -

cadmium, 4
applications, 216
health effects, 217-18
occurrence, 216
toxicology, 218-19

bones, 219
cancer, 219-20
Campylobacter spp., 14,4234, 518,
519,538
poultry, 537 538, 538-9
Canada
cadmium intakes, 219
product tracing, 72
Canadian Food Inspection Agency, 5, 45
cancer see carcinogens
cantaloupes, 20
capillary electrophoresis, 197-8
carbon dioxide sensors, 383-5
carcinogens
arsenic, 224-5
cadmium, 219-20
chromium, 223
estradiol, 18
lead-210 and polonium-210, 2924
melamine, 200-1
Carson, Rachel, 169
cassava, 272,315-16
cattle, 421, 460
diseases, 557
cauliflower, pesticide residues, 151
CCQM see Consultative Committee for Amount
of Substance
cell towers, 76
Center for Disease Control (US), 84
certification schemes, 87
certified reference materials (CRM), 105
chamomile, 239
chemical contaminants, 128-9
Chernobyl disaster, 284-5, 298
chickpeas, 328
children
dysentery, 424
food safety knowledge, 405
heavy metal exposure, 214,251
lead poisoning, 222
mercury, 215
melamine toxicity, 194
pesticides, 157
radionuclide exposure, 285
China, 2
exports, 85
food safety laws, 6-7
government agencies, 2, 5,205
heavy metals, 267-8
fish, 263
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National Center for Food Safety Risk
Assessment, 205
product tracing, 73-4
regulations, melamine, 202-3,204-5
responsibility for food safety, 203-6
supervision and risk management, 205-6
China Total Diet Study, 202-3
chlorine dioxide, 483
cholera, 425-6
cholesterol, 326-7
choline, 322
chromium, 214, 223
cigarette smoking, 217
ciguatera, 435
clenbuterol, 558
Clostridium perfringens, 434,565
cobalt, 227
coccidiosis, 544-5
Code of Hygienic Practice for Meat, 556
Codex Alimentarius, 5, 14, 66-7, 89
acrylamide, 139
Code of Hygienic Practice for Meat, 555
coeliac disease, 133
coffee, 578
drying, 5834
good practices, 589-90
harvesting, 580
mycotoxins, 578-80
pulping and fermentation, 580-1
sorting, 580
storage, 585-6
varieties, 578
waste management, 587-8
colonization-factor antigens (CFA), 419
colorimetry, 236
ComBase, 529,530
commingling, product tracing and, 77
Committee for Weights and Measures, 112
communications equipment, product tracing and,
76-7
Compton effect, 457-8, 458
conducting polymers (CP), 389
conflicts of interest, 175
Consultative Committee for Amount of Substance
(CCQM), 111
consumers
attitudes, 12-13,13
behavior and, 21-2
contamination, 19-21
demographics and, 23

education and, 23-4
genetic engineering, 14
genetic modification, 13, 15-16
hormone supplementation, 13, 17-19
irradiation, 13, 14-15
nanotechnology, 14, 16-17
organic foods, 19
food handling, 21, 406
knowledge and behavior, 22-3,234
purchasing habits, 405-6
control charts, 107-8
cooked meats see ready-to-eat meats
cooking, pesticide residues and, 150-1
cool-season legumes, 325-6
copper, 225-6,237-9
see also heavy metals
cosmogenic radionuclides, 282
counterfeit foods see food fraud
critical control points (CCP), 589
crofelmer, 432
cryptosporidiosis, 428-9
cucumber, 244-5
cyanogens, 315-16
cyanuric acid, 201
cyclosporiasis, 429
cypermethrin, 117-20
Czech Republic, 219

daily dietary index, 247
dairy see milk
DDT, 169
Debaoshan mine, 250
DEHP (di-2-ethylhexyl) phthalate, 2
demucilization, 581
deoxynivalenol, 367
Dermanyssus spp., 541-2
developing countries
food safety challenges, 93-5
trade opportunities, 85-6
diarrheal disease, 31
bacterial
Aeromonas, 425
Campylobacter spp.,423
E. coli, 419-23
Plesiomonas, 425
salmonellosis, 424-5
protozoan, 428-30
shigellosis, 424
travel-associated, 416-18
Yersinia enterocolitica, 426-7
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dioxins, 100
dioxynivalenol, 1334
Dip Pen Nanolithography, 349
disease, 11-12, 49-50
global epidemiology, 11-12,49-50
DNA nanosensors, 388-9
doner kebab, 561
drinking water, 224
dysentery, 424, 430

E. coli see Escherichia coli
education, 234, 32-3
effectiveness, 33
initiatives, Phillippines, 89-90
instructional strategies, 41-3
interventions
design, 38-41
effectiveness, 37-8
learner assessment, 43
learning theories, 40
literature reviews, 33, 34-6
non-English language, 44-5
online training, 41
outcomes, 33
product tracing, 76
program evaluation, 51-2
targeting food handlers, 33-8
see also training
egg products, 461, 537
Egypt
heavy metals, fruit and vegetables, 269
organic produce, 243
product tracing, 72
seafood, 262
Eimeria, 544
electric field inactivation, 480-1
electromagnetic radiation, 475
electron beam irradiation, 4534
dosimetry, 455
inactivation kinetics, 459-60
inactivation process, 457-8
microbial resistance, 460
secondary emission, 464-5, 465
electronic noses, 347
endocrine disruption, 179
enteroaggregative E. coli, 420-1
enterotoxigenic E. coli, 419-20

Environmental Protection Agency (US),4-5, 16

Also known as USEPA, 220, 248, 290
Enviropig, 15
enzymatic spoilage, 397

enzyme-linked immunosorbent assay (ELISA), 196-7
EPSPS (enolpyruvilshikimate-3-phosphate
synthase), 173
Escherichia coli, 84,519
diarrheal disease and, 419
diffusely adherent, 423
enteroaggregative, 420-1
enterohemmorhagic, 421-2, 558
enteroinvasive, 422-3
enteropathogenic, 422
enterotoxicogenic, 419-20
0104:H4 strain, 3, 68-9
outbreaks, 3, 68-9, 460, 519
in red meat, 558-9, 560, 568-9, 569-70
UV inactivation, 359, 363, 365-6
estradiol, 18
-178,17
estradiols, 17,18
EurepGAP scheme, 92
European Commission, 126
European Food Safety Authority, 5
European Union
exports, 125
imports, 3, 85,125
legislation, 126-7
limits, aluminum, 136-7
nanotechnology, 349-50
product tracing, 71
regulations, 5
mycotoxins, 129-35
training, 50

farm-to-fork models, 561
fava beans, 314
Federal Meat Inspection Act (FMIA), 554-5
fermentation, 326
coffee, 580-1
dairy products, 499
meats, 569-70
fertilizers, cadmium, 217
Field to Fork standards, 91-2
filth flies, 541
fish
farming, 2-3, 262
heavy metals, 258, 261-3
mercury, 215,216
radionuclides, 285
see also seafood
flame atomic absorbance spectroscopy (FAAS), 237
fleas, 542
flies, 541, 546
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Food Hygiene Training Model, 38
Food and Agricultural Organization, 5, 32
Food Code (United States), 40
Food and Drug Administration (FDA), 4, 349
Food Safety Modernization Act, 6
fresh fruit and vegetables, 7-8
nanotechnology, 349
product traceability, 69-70
pulsed light technologies, 477
food fraud, 1, 19-21,203—+4
see also melamine
Food Hygiene Law (China), 6
food labeling, 86
food safety, general definition, 1-2
Food Safety Act (UK), 12
food safety education see education
Food Safety Law (China), 6,204
Food Safety Modernization Act, 6, 7, 69
Food Safety Risk Evaluation Committee (China), 2
Food Safety Standard Evaluation Committee
(China),2
Food Safety and Standards Authority of India, 90-1
Food Standards Agency (UK), 5,134,349
Food Standards Code (Australia), 71
free radicals, 478
freezing, 400
food quality and, 400
pesticide residues and, 153
see also refrigeration
fresh fruit and vegetables, 7-8
heavy metals, 237-9, 251, 265-8
by country, 268-71, 269
leafy vegetables, 260
uptake from soil, 259-60
irradiation, 15
pesticide residues, 150-2
UV inactivation, 362-3
fruit see fresh fruit and vegetables
Fukushima Daiichi disaster, 285
fumonisins, 134

galactooligosaccharides, 329-30, 401
gamma rays, 478
garlic, 7
gas chromatography, 118
gas chromatography/mass spectrometry (GC-MS),
198
£as sensors
carbon dioxide, 3834
composition, 384
oxygen, 381-3

gastroenteritis, 402, 519
General Agreement on Trade and Tariffs (GATT), 85
General Food Law Regulation (EU), 12,71
General Hygiene Act (UK), 12
genetically modified organisms (GMO)
Bt producing, 175-7
maize, 175-8
consumer perceptions, 13, 15-16
pesticides and, 171-2
Roundup, 172-5
side effects
insertional mutagenesis, 177
transgene expression, 177
toxicity tests
90-day tests, 181
in vitro vs in vivo, 180
long-term tests, 181-2
traceability, 64
genotoxicity, melamine, 201
giardiasis, 428
Global Burden of Disease (GBD) report, 31
Global Food Safety Initiative (GFSI), 2, 5, 67-8, 89
Global Trade Ttem Numbers (GTIN), 68
glutathione, 320, 321
glyphosate, 171,172-5
goitrogens, 315
Good Agricultural Practices (GAP) standard, 204
Good Hygienic Practice, 560, 588
Good Manufacturing Practices (GMP), 13,204-5
government agencies, 2
grains, 313
bacteriocins in, 504-5
heavy metals, 240-1
phenolics, 320-3
phytates, 318
graphite furnace atomic absorbance spectroscopy, 237
Greece, heavy metals, 269
green tea, 117-18,119
Grothuss-Draper law, 3567
GS1,68

haemagglutinins, 314

hamburgers, 558-9, 560-1

hand hygiene, 41

hand washing, 58

Hazard Analysis and Critical Control Point
(HACCP), 6,13, 50, 348, 562, 588-92, 588

hazard index, 252

hazard quotient (HQ), 290

Health Belief Model, 38, 39

Health and Consumer Protection Directorate, 71
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health risk index, heavy metals, 247-52
heavy metals see metals
hemolytic uritic syndrome (HUS), 422,519
hide beetle, 540
high-performance liquid chromatography
(HPLC), 197
Hong Kong, 111
hormone supplementation
beef, 17-18
consumer perceptions, 13, 17-19
risk analysis, 18-19
horse meat, 20
house fly, 541
houseflies, 541
Huguchi equation, 344
hydrophilic interaction liquid chromatography, 198-9
hypochlorous acid, 481-2

ice,7
imported products, 2
disease resulting, 84
seafood, 5
South Korea, 4
United States, 3
from China, 7
India
education, 44
food safety initiatives, 90-1
exports, 85
grape producers, 86
heavy metals, 248-9, 251
product tracing, 72
supply chains, refrigerated, 92-5
inductively coupled plasma mass spectroscopy
(ICP-MS), 237
infant formula, 20
melamine in, 193
see also milk
infosheets, 57
insecticides, 547
insulin-like growth factor 1 (IGF-1), 18
Integrated Pest Management (IPM), 171, 547
intelligent packaging (IP), 376-8
biosensors, 385-6
conducting polymers, 389
DNA-based nanosensors, 388-9
freshness indicators, 3845
gas sensors, 381-3
nanosensors, 386
RFID tags, 379-81, 391
interactive media, 567

International Standards Organization standards
chemical analysis, ISO/IEC 17025, 100,
101,113
tracing systems, 67
1SO 9000:2000, 64
1SO 22005, 65
international travel, 417
interventions see education, interventions
intoxications, 433-5
iodine, radioactive, 283
iodophores, 485
ionizing radiation, 14-15
Iraq, mercury poisoning, 216
iron, 227-8, 312
irradiation
consumer perceptions, 13, 14-15
electron beam see electron beam irradiation
gamma ray and X-ray, 456, 478-9
see also ultraviolet light illumination
ISO see International Standards Organization

Japan
heavy metals, 267-8
product tracing, 72-3
Jordan, 74
The Jungle,554

Kenya
exports, 85
Nile perch ban, 100
Keshan disease, 226
Key data elements, 69-70, 70, 77-8
kidneys see renal toxicity
Kolb, David, 39

labeling, 87
labile toxin (LT), 419-20
laboratories
accreditation, 111
ISO/IEC 17025 requirements, 102
proficiency testing, 112-20
see also quality measurement
lactic acid bacteria (LAB), 498, 498-9, 500
antibiotic resistance, 507 507-8
bacteriocin production, 502-10
effect of commercial drugs, 506-7
lantibiotics, 504
lathyrogens, 316
lead, 237-9, 312
applications, 220
children and, 222
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radioactive, 2924
toxicology, 221-2
lean finely textured beef (LFTB).2
learning theories, 40
Lebanon, 260
lectins, 326-7, 327
legumes, 12, 318
accidental toxicity, 313
beneficial effects, 329
fermentation, 326
germination and malting, 326
health effects, 326-7
lignins and lignans, 317-18
phenolics, 319-20
radionuclides, 292-3
soaking, 325
steeping, 325-6
lesser mealworm, 540
lignans, 317-18
lignins, 317-18
limits of detection (LOD), 106
linamarin, 316
linear accelerator, 453, 456
liquid chromatography, 197-8, 198-9
liquid chromatography/mass spectrometry (LC-MS),
198-9
Listeria monocytogenes, 4,360-1, 3634, 518-19
2011 US outbreak, 3
in meat, 564, 565-6, 5667
sensors, 347
UV inactivation, 366
long-range transboundary air pollution (LRTAP), 217,
2634
luminescent compounds, 384
lungs, chromium toxicity, 223

magnesium, 228
magnetite, 275
maize, 177
malaria, 431
manganese, 226
Marks and Spencer, 91
mass spectrometry, 104, 198-9
meat.
fermented, 568-70
outlook, 570-1
poultry see poultry
ready-to-eat see ready-to-eat meats ¢
red see red meat
UV illumination, 3634
media, 234

medicinal plants, heavy metals, 239-40
melamine, 192-3
China Total Diet study, 202-3
Chinese milk scandal 2007/8, 2
epidemiology, 194-5
risk management responses, 195-6
epidemiological studies, 1934
genotoxicity, 201
in infant formula, 193
proficiency testing in milk, 115-17
regulation, 204-5
screening methods
capillary electrophoresis, 197-8
ELISA, 196-7
toxicity, 200-1
wheat gluten contamination, 2
melatonin, 322-3
men, 23
Mercosur, 51
mercury
chemical species, 215
in fish, 215,216
health effects, 215-16
toxicology, 216
uses, 214-15
metals, 4,213-14, 225
arsenic, 223-5
cadmium, 216-19
chromium, 223
lead, 220-2
mercury, 214-16
nickel, 225
air transport, 263-5
analytical methods, 236-7
apoptosis and, 214
bioaccumulation, 258
contaminant removal, 271-5
daily dietary index, 247
deposition from air, 2634
essential
cobalt, 227
copper, 225-6
iron,227-8
magnesium, 228
manganese, 226
molybdenum, 226-7
selenium, 226
exposure routes, 250
fish and seafood, 241-2,261-3
food chain, soil to vegetables, 25860
fresh fruit and vegetables, 265-8
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metals (cont’d)
in grains, 240-1
health effects, 246-52
heavy see heavy metals
irrigation water, 260-1
in medicinal plants, 23940
medicinal plants, 23940
radioactive see radionuclides
risk assessment, 247
shellfish, 250
soil remediation, 272-3
method validation, 101-7
methyl mercury, 215,216
Metre Convention, 112
Metro, 33
metrology in chemistry, 111-14
Microbial Responses Viewer, 529, 530

microbiological risk assessment (MRA), 527-9, 5467

MicroHiBro, 530
milk
hormone supplementation, 18
melamine contamination, 2
pesticides, 155
radionuclides, 293,296
see also infant formula
Minimata disease, 216
Ministry of Agriculture (China), 205
mites, 541-2
modified atmosphere packaging (MAP), 381,481
molybdenum, 22,226
monazite, 294
Monitor Mark, 377
monoculture, soya, 86
mosquitoes, 545
multilayer films, 3434
multinational corporations, 91-3
mung beans, 329
mushrooms, 365
music, 57
mycotoxins, 129-35
in coffee, 578-80
photodecomposition, 367

Namibia, 74

nanotechnology
antimicrobial compound-immobilizing, 344-5
antimicrobial compound-releasing, 3434
consumer perceptions, 14, 16-17
DNA nanosensors, 388-9
heavy metal removal, 275
metallic nanoparticles, 3867

nanosensors, 345-6
regulations, 349-50
toxin sensors, 348
National Food Safety Monitoring Scheme
(China), 206
natural killer (NK) cells, 327
nervous system, 222
neural networks, 525-6
New Zealand, product tracing, 71
Nile perch, 100
nitrite, 564
nitrofurans, 137-8
nitrogen sensors, 385
non-profit organizations, 86
noodles, 135-7
normal distribution, 106, 110
norovirus, 40, 427-8,478, 519
northern fowl mite, 541
nucleic acids, 476-7

oats, 321
Obama, Barack, 12
Observational Learning Theory, 40
ochratoxin, 367
in coffee, 586, 587-9
ochratoxin A, 131-2
okra, pesticide residues, 151, 152
olives, pesticide residues, 151
online training, 41
optical density (OD), 521-2
optimistic bias, 22-3
ordinary legislative procedure, 125-6
organic foods, 16
consumer perceptions, 19
heavy metals, 2434
pesticide residues, 155
poultry, 538-9
osteoporosis, 328
outbreak investigations, 75
oxygen indicators, 381-3
ozone, 4834

Pakistan, heavy metals, 269
pasteurization, 461, 567

Pathogen Modeling Program, 529, 530
patulin, 132-3, 367

peanut products, 12

peppermint, 239

periacetic acid, 484

Perna viridis, 294

peroxyacids, 484-5
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Peru, 88
pesticides
benefits and risks, 147
bioaccumulation, 156
in children, 157
definition, 146
fruits and vegetables, 153-5
health effects, 157-9, 157
history, 146
organic foods, 155
production and consumption worldwide, 146
reproductive effects, 168-70
residue dissipation, 150-3
by chemical solutions, 150
by washing, 150, 151
heat treatment, 150-1
toxicity
in vitro tests, 180
sex-dependent effects, 179
toxicity tests, limitations, 178-9
in women, 156-7, 159
pet foods, melamine in, 193
Philippines, 89-90
phosphorus, 312
photonic inactivation see ultraviolet light
photosensitization, 367-8
phytohemaglutinnin, 327
pigs. 557
see also pork; red meat
pink slime, 2
planar radionucleotide ventriculography (PRV), 288
plant phenolics, 319-20
plants, uranium, 294-5
plate count, 521
Plesiomonas spp., 425
polonium, 2924
polyaniline (PANT), 389
polydiacetylene (PDA), 389
polyphenols, 319-20
potassium, radioactive, 296
potato
heavy metals, 245-6
pesticide residues, 151
poultry, 536-7
aflatoxins, 130
contamination risk
conventional poultry, 537-8
pasture poultry, 538-9
ectoparasites, 541-2
flock management, 545-6
housing types, 545

pest control, 545-6
waste management, 545
premise pests, 540-1
rodents, 546
Salmonella, 5424
prawns, 137-8
prebiotics, 501-2
predictive microbiology
applications, 530-1
cardinal parameters models, 524-5
data collection, 521-2
dose-response models, 526
dynamic models, 526
experiment design, 521
growth media, 521
history, 519-21
models, 520
neural networks, 525-6
polynomial models, 525
probabilistic models, 525
risk assessment, 527-9
software and web applications, 529-30
square root models, 524
pregnant women, 23
printed materials, 57-8
probabilistic models, 525
product testing, 7
product tracing, 634, 86-7
benefits, 75
Canada, 72
China, 734
commingling, 77
costs, 75-6
education, 76
Egypt, 72
European Union, 71
high risk foods, 69-70
Japan, 72-3
Jordan, 74
key data elements, 69-70, 70, 77-8
Namibia, 74
nanotechnology and, 348-9
red meat, 561
regulations, 65-7
regulatory consolidation, 72
Singapore, 74-5
standards, 65-6
country-specific, 68-9
GFSL, 67-8
GS1,68
1SO, 67
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product tracing (cont'd) radish, heavy metals, 238
steps toward a global traceable supply chain, radium, 295-6, 296
78-9 raffinose, 322
Taiwan, 75 Rapid Alert System for Food and Feed, 128
technology, 76-8 reactive oxygen species (ROS), 214
RFID tags, 77 ready-to-eat meats, 564
Thailand, 74 chemical hazards, 564-5
traceability, 64-5 fermented, 568-70
transformative events, 72-3 hazards, 564, 568-9
United States, 69-70 processing, S65-6
proficiency testing (PT), 113-14 risk assessment, 566
assigned values, 114 risk management, 5667
melamine in milk, 115-17 recycled materials, 67
protozoans, 428-30, 431, 544 red meat
Public Health Agency of Canada, 12 chemical hazards, 557-8
public-private partnerships, 87 fresh, 556-9
puffer fish, 435 animal health and, 557
pulsed light, 357-8, 358, 359-60, 362-3, 3634 microbiological hazards, 558-9
pulsed light (PL), 356,357-9 physical hazards, 558
viral inactivation, 477-8 processing, 559-60
pulses, heavy metals, 266-7 risk assessment, 560-1
risk management, 5614
quality measurement, 100 refrigeration, 453
accuracy, 105 device energy labels, 4034
analytical techniques, 1024 effect on food shopping, 405-6
calibration, 103-5 food spoilage and, 396
control charts, 107-9 temperature dependence, 398400
limits of detection, 106 freezing process, 400
measurement uncertainty, 110-11 microbial spoilage, 396-7
method validation, 101-7 pesticide residues and, 153
metrology in chemistry (MiC), 111-14 physical principle, 401-2
proficiency testing, 112-14 red meat, 556-7
reference materials, 105 refrigerator layout, 402-3
ruggedness, 107 temperature distributions, 402-3
traceability, 108-9 domestic devices, 407-9
quantum dots, 346, 387-8 regulations, 4-6, 12
European Union see European Union
radio frequency identification see RFID melamine, 204-5
radionuclides, 2824 nanotechnology, 349-50
cesium, 297-8 training, 50-1
dose calculation, 2901 renal toxicity, lead, 222
in food chain, 286-9 retinoids, 476
historical background, 284 RFID tags, 77, 346, 379-81, 390
measurement, 289-91 . rice
in nature, 2824 heavy metals, 240-1
polonium, 2924 see also grains
potassium, 295-6 rifaximin, 433
seawater contamination, 285-6 risk assessment, 527-9
strontium, 297 heavy metals, 247

transfer factor, 286 meat production, 555
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ready-to-eat meats, 566
red meat, 560-1
Risk Assessment Calculator, 530
risk management
China, 205-6
meat production, 555-6
ready-to-eat meats, 566
red meat, 5614
Risk Ranger, 529, 530, 561
rodents, 540-1, 546
rotavirus, 427

Safe Food for Canadians Act, 12-13
salami, 568
Salmonella spp., 4,424-5,452,453,518
irradiation, 14, 455-8
outbreaks, 460-1
2011 US, 69
photophysical effect, 359-60
photothermal effect, 360
poultry, 537
probiotics and, 499-500
radio-resistance, 460
in red meat, 558-9, 562
sensors, 347
UV inactivation, 359, 365
saponins, 322, 328
saxitoxin, 436
scombroid intoxication, 437
seafood
heavy metals, 258,261-3
poisoning from, 435-7
radionuclides, polonium, 2934
regulations, United States, 5
Salmonelia, 461

Seafood Spoilage and Safety Predictor, 529, 530

Seaman, Phillip, 38
seawater, 285-6
selenium, 226
sheep, diseases, 557
shellfish

heavy metals, 250

poisoning from, 436-7
Shigetla spp, 422
shigellosis, 422,424,432
silver zeolites, 343, 344
Sinclair, Upton, 554
Singapore, 74-5
single-walled carbon nanotubes, 380
slides, 57

sludge, 242
smartphones, 24
soaking, 325
Social Cognitive Theory, 39
social constructivism, 40
social media, 24
sodium, 312
soil
heavy metals, 267
bioremediation, 273
metal phytoextraction, 2734
pesticide use and, 156
South Africa, 32
fumonisin, 134
South Korea, 4
product traceability, 73
soya, 314
monoculture, 86
pesticide residues, 151
spice, 87
spinach, pesticide residues, 151
spoilage processes
microbial, 396-7, 399
physical, 398
temperature dependence, 398400
Staphylococcus aureus, 360, 365, 368, 4334
enterotoxin, 4334
methicillin-resistant (MRSA }, 460
in ready-to-eat meats, 564, 568-9
State Council Food Safety Commission, 2
strawberries, 15, 362-3
heavy metals, 237-8
strontium, 297
Sub-Saharan Africa, 32
supermarkets, 85
supply chains
cold, 92-5
global, 85
private standards, 90-2
traceability see product tracing
surfactants, 485-6
Sym’previus, 530
synbiotics, 501-2
synthetic hormones, 17

T-2 toxin, 134-5

Taiwan, product tracing, 75

tea, 117-80

temperature, spoilage and, 398400
temperature sensors, 376-7
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terrorism, 20
testosterone, 17
Thailand

organic foods, 19

product tracing, 74
Theory of Planned Behavior, 39, 39
thermostats, 402
thorium, 295-6, 296
thyroid conditions, 285, 315
ticks, 542
time-temperature indicators, 376-9
tin, 312
titanium dioxide, 344-5
toll-like receptors, 500
tomato, pesticide residues, 151
toxin sensors, 348
traceability (of a measurement), 108-10
traceback, 64—5
traceforward, 64, 65
TRACEO, 378
tracing see product tracing

Trade Control and Expert System (TRACES), 71

training
legislation, 50-1
program evaluation, 50-1
program planning
audiovisual resources, 56-7
duration, 58
languages, 58
lectures, 54-5
methods, 534
printed materials, 578
recreational activities, 58
target audience, 52
themes, 52-3
see also education
transfer factor, 286
Transformative Learning Theory,
39-40, 40
travel see international travel
travelers’ diarrhea, 416-18
prevention, 432-3
risk areas, 407
symptoms, 416-17,430-1
treatment, 431-2
vaccines, 4334
viral, 427-8, 430
see also diarrheal disease
Trichinella spiralis, 569
trichothecenes, 133
Trichothecium roseum, 133

TT Sensor, 377
Turkey X disease, 130

ultrasound, 480
ultraviolet (UV) light illumination, 355-6
continuous wave, 356-7 362,363
inactivation mechanism, 358-9
dosimetry, 356
inactivation kinetics, 361-2
of liquids, 364-5
meat, 363-4
microbial inactivation, 358
mycotoxin decomposition, 367
photoresistance, 361
allergen decomposition, 366-7
inactivation mechanism, 359-60
viral inactivation, 478
sublethal injury, 361
vegetables, 362-3
viral inactivation, 475-7
pulsed light, 477-8
United Kingdom Committee on Mutagenicity,
132-3
United Kingdom Veterinary Products
Committee, 18
United States
disease epidemiology, 31-2
product tracing, 69-70
regulations, training, 50-1
United States Department of Agriculture, 2
uranium, 294-5
urinary tract problems, 195-6

vaccines, 433

vegetables see fresh fruit and vegetables

veterinary residues, 137-8

Vibrio cholerae, 425-6

vicia faba agglutinin. 327

videos, 56-7

viruses

inactivation

chemical, 481-6
chlorine dioxide, 483
dehydration, 481
gamma irradiation, 478-9
high pressure, 479-80
high-temperature, 474-5
iodophores, 485
low-temperature, 473
ozone, 4834
peroxyacids, 484-5
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surfactants, 485-6 World Health Organization, 5
ultrasound, 480 irradiation, 14
UV, 475-7 World Trade Organization (STO), 85, 555
norovirus, 40,427-8, 478, 519
rotavirus, 427 X-rays, 454,456,478

xanthine oxidase, 327
washing, 481

wasps, 546 Yersinia enterocolitica, 4267
Weatherill Report, 12-13 Youden Ruggedness Trial, 107
wheat, 240, 251

see also grains zaldaride maleat, 432
wild animals, 541 Zambia, 32

pesticide effects, 169 zearalenone, 135-6, 367
Wilson’s disease, 226 zing, 227,312,318

women, 23, 1567 zinc oxide, 344-5






