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A
Abdominal pain, 196
Active packaging, 309�310, 309t
Adding value, 89
Advanced Farm Technologies Jamaica Limited

(AFTJL), 103�104, 107�108
Advanced Farm Technologies Limited (AFTL),

101�103, 107�108
Aerobic plate count (APC), 200, 229�230, 233, 243

for dried food product, 229�230
Aflatoxins, 5, 349�350
AFT, 349�350
AFTL. See Advanced Farm Technologies Limited

(AFTL)
Agribusiness value chain, food and, 84�85, 84f
Agricultural production operation, water in, 136
Agricultural production systems

farming location, selection of, 134�135
planting material, 136�137
requirements for, 133�137, 134f
water quality and water management, 135�136

Agri-Export Zones, 377�379
Agri-food production systems, 43
Agri-food products, 82
Agri-food sector, FSQS in, 14
Agri-food system

for domestic food security, 4
global, 2�4

Agri-food value chains, 83�85
FSQ management, 92�93
value addition and value creation along, 89�90

Agro-processing (dasheen) value chain, 87�89, 88f
Alcoholic beverages, 248, 325
Allergens, 320f

food, 35, 328�332, 329f
labeling for Canada, 333
related foodborne illnesses, 317

Aluminum cans, 274�275
APC. See Aerobic plate count (APC)
Artificial flavors, 72
Attractive packaging, 288�289, 288f
Australia

Food Standard Code, 37�38
regulatory environment for exporters to, 37�38, 38f

Avian influenza, 7

B
Bacillus cereus, 195�197
BAHA. See Belize Agricultural Health Authority

(BAHA)
Basic Food Safety Standards, 3f
Belize

Cassava flour in, 356, 356f
making of cassava bread in, 356, 357f

Belize Agricultural Health Authority (BAHA), 10�11
Bell peppers, 82, 95f, 96, 98f

greenhouse cluster fresh vegetable value chain for,
95, 95f

Beta-glucosidase, enzymatic hydrolysis by, 347
Beverage production, 3f
Bio-based plastics, 264�265
Biodegradable packaging, 310�315

assessment and testing of, 313�315
selection of, 312�313

Biodegradable plastics, 264�265
Biodegradation testing, of polyolefins, 314
Biodiversity, 175
Botulism, foodborne, 198
Branding programme, 407
BREXIT, 21
British Retail Consortium (BRC), 127�130

certification, 399

C
Campylobacter spp., 218�222

C. jejuni, 191�192
prevalence of pathogenic microorganisms, 215�216

Canada
allergen labeling for, 333
food laws, 32�33
fortified beverages exported to, 65�66
claims, 71
composition, 73�74
date codes, 71
dealer name and address (Domicile), 70
importer responsibilities, 74�75
information specific to supplemented foods, 72
ingredient list and allergens, 69�70
label assessment & findings, 68�72
product labeling and composition, 73�74
rationale, 73
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Canada (Continued)
recommendations, 72, 75
regarding the web address, 70
regulatory review, findings and recommended
course of action, 66�67

labeling requirements for export to, 332�339
labels, 337t
regulatory environment for exporters to, 31�34

Canada’s Food and Drugs Act, 68�69
Canada’s Food and Drugs Regulation A.01.040, 66
Canadian Food Inspection Agency (CFIA), 31, 65, 295,

332
Cans

aluminum, 274�275
metal, 282

buckling of, 299f
hard and soft swells in, 296, 296f
measurement, 297, 297t

Can seam defects, 298, 298f, 299f
Caribbean food, pathogenic bacteria in, 206�208
Caribbean Public Health Agency (CARPHA), 209
Caribbean seafood export sector, 46
CARPHA. See Caribbean Public Health Agency

(CARPHA)
Carrefour, 126�127, 127f
Cartons, corrugated, 266�267
Cashew Export and Promotion Council (CEPCI)

specifications, 119
Cashew nut value chain, Indo-Ivorian, 115�119, 117f,

118f, 120f, 121f
Cassava, 343�344

critical role in global food security, 359�360
cultivars, 347
flour in Belize, 356, 356f
impact of urbanization on the role of, 360�361
production and consumption trends, 344�347
safety, 349�350
sweet, 359
toxicology and safety, 347�351
traditional processing center, 345, 346f

Cassava bread
making, in Belize, 356, 357f
traditional production in Belize, Central America,

355�356
Cassava-mediated cyanide exposure, effects of,

350�351
Cassava tubers (roots) and leaves processing

and utilization of, 351�355
of leaves, 351�354
of roots, 354�355

CBPL. See Chief Brand Products Limited
(CBPL)

CCP. See Critical Control Point (CCP)

CDC. See U.S. Centers for Disease Control and
Prevention (CDC)

Cellulose, 266
Cereals and cereal products, diets in regions, 238t
Certificate of Analysis (COA), 27
Certification See specific types of certification
Certified Programme Owner (CPO), 168, 172, 175
Food Manufacturing Institute (FMI), 168

CFIA. See Canadian Food Inspection Agency (CFIA)
CGF. See Consumer Goods Forum (CGF)
cGMP. See Current Good Manufacturing Practices

(cGMP)
CGs. See Cyanogenic glycosides (CGs)
Chief Brand Products Limited (CBPL), 58�59
curry products, removal, 61�64, 62f, 63f, 64f
microbiological assessment at, 58f, 59

Chocolate industry value chain, 108�115, 109f
Cinnamon, 372, 376f
Clostridium botulinum, 198�199
Clostridium perfringens, 197�198
Cloves, US imports and sources of, 371�372, 374f
COA. See Certificate of Analysis (COA)
Cocoa, 177
industry value chain, food safety and quality

management along, 114�115
liquor mixture, 112f
production, 108�115, 109f, 110f, 111f, 112f

Coliforms, 201, 235
fecal, 201�202

Compliant food supply chain management systems,
92�93

Composites, 268
packaging, 314

Consumer Goods Forum (CGF), 127�130, 166
Consumer Packaging and Labeling Act (CPLA), 332
Consumers, 5�6, 264�265
Containers See also specific types of containers
closure evaluation, 295�298
closure integrity and evaluation, 270�280
integrity testing of glass, 271�274, 272f, 273f
packaging, 268�269

Contamination, 7
food preparation and handling practices for

prevention of, 157�159
food security issue, 5

Conversion period, 175
COOL. See Country of origin labeling (COOL)
Corrugated cartons, 266�267
Cottage-scale equipment, 113f
Country of origin labeling (COOL), 325
CPLA. See Consumer Packaging and Labeling Act

(CPLA)
Critical Control Point (CCP), 153�154
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Crop protection, 173�174
Crops, staple food, 343�344
Cross contamination, 175
Culinary spices, market channels in EU for, 383, 384f
Culinary uses of fruit, 387�390
Cultural issues, strategies to deal with, 43�45, 43f, 44f
Current Good Manufacturing Practices (cGMP), 23
Curry powder removal

from FDA’s red list, 57�65
approach to the problem, 59
cause of the contamination, 59�61, 60f
CPBL’s curry products, 61�64, 62f
investigation and remediation, 58f, 59�61
sustainable preventative programmes

implementation, 61
Cutover, defined, 297
Cyanides, 348

toxicity of, 350
Cyanogenic glycosides (CGs), 347�348

containing plants, 348

D
Daily Values (DV), 331
Dasheen, 85�87, 86f, 88f, 93
Detention Without Physical Evaluation (DPWE), 57�58
Developing country beverages, microbiological criteria

for, 246�248, 247t
Development Alternatives International (DAI), 52
Diarrhea, 196
Dispatch and distribution, 160�161
DNA fingerprinting, of nutmeg leaf samples, 405�406
DNA isolation, nutmeg leaves, 407�409, 411, 411t
Domestic food security, agri-food systems for, 4
DPWE. See Detention Without Physical Evaluation

(DPWE)
Dried cereal products

indicators & spoilage microorganisms in, 239
microbiological criteria for, 239t
pathogenic microorganisms in, 239

Droop, defined, 297
Drugs, 33
Dry matter (DM), 354�355
Dry spices & spice blends, global imports of, 377t
Durability indication, 324, 324t

E
EC. See European Commission (EC)
Edible packaging, 310
Edible plastics, 264�265
Elopaks, 307�308
e mark, 326
Emerging market foods, 187
Enterobacteriaceae, 201, 235

Enterococci, 202�203
Enzymatic hydrolysis, by beta-glucosidase, 347
Escherichia coli, 202
EUFSA. See European Food Safety Authority (EUFSA)
EURCs. See European Union Reference Centres

(EURCs)
EURLs. See European Union Reference Laboratories

(EURLs)
European Commission (EC), 17
European Food Safety Authority (EUFSA), 19�21, 369
European Union (EU)

EU regulations (EC) 178/2002, 19�20
EU regulations (EC) 852/2004, 20
food laws, 18�19
to United Kingdom food businesses, 21

food regulations, 19�21
food safety policy, 19�20
market channels in the EU for culinary spices, 383,

384f
market for herb and spice products in, 381�383
Regulation (EC) No. 882/2004, 20�21
regulatory structure for foods, 17�19, 18f

European Union Reference Centres (EURCs), 20�21
European Union Reference Laboratories (EURLs),

20�21
EU standard EN 13432, 312
Exporters, food packaging for, 290�295, 291t
Exporting products, labeling for, 315�317
Export-oriented entities, food safety & quality system

assessments & guidance to selected, 398�401
Export requirements, compliance with, 397�398, 402
Exports, flexible packaging for, 300�303, 301f, 302f

F
FALCPA. See Food Allergen Labeling and Consumer

Protection Act (FALCPA)
False Seam, defined, 297
FAO, 5
Farmers and manufacturers, 5�6
Farm inputs, certification of, 174
FBD. See Foodborne disease (FBD)
FBIOs. See Foodborne illness outbreaks (FBIOs)
FDR. See Food and Drug Regulation (FDR)
Fecal coliforms, 201�202
Federal Register of Legislation (FRL), 37�38
FFSC. See Foundation for Food Safety Certification

(FFSC)
FIC. See Food Information to Consumers (FIC)
Films, packaging, 300, 300t
Fine flavored cocoa production, 108�115, 109f, 110f,

111f, 112f
Fin fish, 198
Flavors, artificial, 72

417Index



Flavoured drinks, 66�67
mix, 65�72

Flexible packaging, 311
for exports, 300�303, 301f, 302f

Food Additives Regulation 1333/2008, 324
Food allergen, 35, 328�332, 329f

controls, 28
hazards, 28

Food Allergen Labeling and Consumer Protection Act
(FALCPA), 328�329

Food and Agricultural Organization (FAO), United
Nations, 347

Food and Drug Act, 22, 332
Food and Drug Act red list, curry powder removal

from, 57�65
approach to the problem, 59
cause of contamination, 59�61, 60f
CPBL’s curry products, 61�64, 62f
investigation and remediation, 58f, 59�61
sustainable preventative programmes

implementation, 61
Food and Drug Administration (FDA), 22, 398�399
Food and Drug Regulation (FDR), 32, 332�334,

338�339
FDR D.03.001, 66

Food authenticity, 3�4
Foodborne botulism, 198
Foodborne disease (FBD), 4�7, 10�11, 187
Foodborne illness

allergen-related, 317
impact of, 10�11
incidence of pathogenic microorganisms and,

206�210
virus mediated, 210

Foodborne illness outbreaks (FBIOs), 11
Foodborne pathogens, 190
Food defense, 3�4
Food fraud, 3�4

combating, 132�133
Food industry value chains, 85, 91

FSQ assurance along, 92�93
Food Information to Consumers (FIC), 317�321
Food labels, 73

mandatory information on, 35
Food laws

Canada, 32�33, 65
European Union (EU), 18�19
General Food Law, 19�20

Food manufacturing operation, in South America, 128f
Food manufacturing & service industries, management

of suppliers to, 161�166
documentation, 163�164
evaluation of supplier, 161�163

monitoring of supplier’s performance, 164�166
Food packaging, 262
for exporters, 290�295, 291t

convenience, 292
healthier packaging & cleaner labels, 292�293
hollowing of the middle class, 295
making a statement, 291�292
responsible packaging, 293
rise of private labels, 293
stricter labeling regulations, 294
sustainability, 292
telling a story/sharing values, 292
transparent packaging, 294, 294f

glass containers in, 262, 263f
metal containers in, 263, 264f
paper-based containers for, 265�266, 266f
plastic containers used in, 264, 265f

Food preparation and handling practices, for
prevention of contamination, 157�159

Food price crisis (2008), 4�5
Food processing companies, 84�85
Food production systems, resilience of, 43
Food products
incidence of pathogenic microorganisms in, 205�210
microbiological criteria for, 199, 225�228
microbiological limit for, 231
multi-component, 229�230
and sample type, 229�230

Food raw materials, 84�85
Food regulations, European Union (EU), 19�21
Food safety, 2, 4�10
assurance of, 8�9
domestic considerations for, 10�14
impact of, 6�9
packaging innovations driving changes in, 307�311,

308f
pathogenic bacteria of concern in, 190�199
policy, European Union (EU), 19�20
and quality, 82
and traceability, 90�91

Food Safety and Modernization Act (FSMA), 120�121
Food safety and quality (FSQ), 4, 369
assurance along food industry value chains, 92�93
emphasis on, 93
management, 92�93
in supplier assurance program, 130�132, 131f, 132f

Food Safety and Quality Systems (FSQS), 2�3, 9, 42,
82, 87, 101�103, 108�109, 369, 396

in agri-food sector, 14
certification, 16

requirements, 380
considerations, technical & market-related, 16�17
donor funded programs in, 15
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export considerations for, 14�16
implementation, 10�12
infrastructure, requirements and implementation,

12�14
practitioners, 14
requirements, 16�17

Food safety
codes, Safe Quality Food (SQF), 168�169
culture, 3�4
safety issues, 187

Food safety culture (Yiannas), 44�45
Food Safety Modernization Act (FSMA), 22�30,

118�119, 398�399
Food Safety Plan (FSP), 24�25, 149�150
Food Safety Preventive Controls Alliance (FSPCA),

25
Food safety & quality system assessments & guidance

to selected export-oriented entities, 398�401
industry-wide practices, 399�401
programmes assessed, 398�399
traceability, 401
upgrade of the value chain partner firms, 401

Food safety & quality technical considerations,
375�380, 376f

Food safety regulations, 10
Food safety systems

approach to market access challenge, 46�47
attaining equivalence to the EU regulatory

infrastructure and requirements, 49�51
Hazard Analysis Critical Control Point (HACCP),

10�11, 14�15
industry-wide transformation, 47�48
sea change in, 45�51, 45f

Food Safety Systems Certification (FSSC) 22000,
127�130

Food security, 4�10
issue contamination, 5
and nutrition, 6�9

Food service operation, 129f, 154�155, 158f
Foods for Special Dietary Use, 33
Food Standard Code

Australia, 37�38
New Zealand, 37�38

Food supply, globalization of, 8�9
Food supply networks

local/global disruption in, 42
vulnerabilities, 42

Food supply system, equity in trans-border, 44�45
Food technology innovation, 3�4
Food traceability, 3�4
Food value chains, 82, 84�86, 91�92

activities and participants, 83�89
global, 82

Foreign Food Safety Systems Recognition Framework,
32

Foreign Supplier Verification Program (FSVP), 22�23,
26

Fortified beverages exported to Canada, 65�66
claims, 71
composition, 73�74
date codes, 71
dealer name and address (Domicile), 70
importer responsibilities, 74�75
information specific to supplemented foods, 72
ingredient list and allergens, 69�70
label assessment & findings, 68�72
product labeling and composition, 73�74
rationale, 73
recommendations, 71�72, 75
regarding the web address, 70
regulatory review, findings and recommended

course of action, 66�67
Foundation for Food Safety Certification (FFSC),

166�168
Fresh vegetable value chains, enabling safe and

sustainable, 94�100, 95f, 97f, 98f
FRL. See Federal Register of Legislation (FRL)
Front of pack (FoP) labeling, 323
Fruit and fruit products

diets in regions, 238t
microbiological criteria for, 238t
pathogenic microorganisms in, 236�238

Fruit, culinary uses of, 387�390
Fruit drinks & alcoholic beverages

indicators & spoilage microorganisms in, 247
microbiological criteria for, 248t
pathogenic microorganisms in, 248

Fruits and fruit products, indicators and spoilage
microorganisms in, 236

FSANZ, 37
FSMA. See Food Safety Modernization Act (FSMA)
FSP. See Food Safety Plan (FSP)
FSPCA. See Food Safety Preventive Controls Alliance

(FSPCA)
FSQ. See Food safety and quality (FSQ)
FSQS. See Food Safety and Quality Systems (FSQS)

G
GAPs. See Good Agricultural Practices (GAPs)
GBS. See Grenada Bureau of Standards (GBS)
GCNA. See Grenada Cooperative Nutmeg Association

(GCNA)
General Food Law, 19�20
General Foods and Beverage, 34, 34f
“Generation Xers”, 5
Genetically modified organisms (GMO), 171
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Genetic diversity (DNA fingerprinting), of Grenadian
nutmegs, 407

GFSI. See Global Food Safety Initiative (GFSI)
Ginger, US imports and sources of, 371�372, 373f
Glass containers

bird-swing defect in, 272�273, 273f
defects in, 272�273
in food packaging, 262, 263f
integrity testing of, 271�274, 272f, 273f
parts of, 272f
security tests on, 273�274, 274f
with stone and bottles, 272�273, 272f

Glass jar, pull-up test on, 273�274, 274f
Glass packaging, 262, 263f
Global agri-food system, 2�4
Global food demand (2050), 8�9
Global food grain and nut supply, 5
Global food production resilience, 10
Global Food Safety Initiative (GFSI), 4

benchmarked certification programmes, 166
benchmarked set of standards, 14�15
Good Agricultural Practice Certification Program,

169, 169f
standards, 16, 398

Global food safety, risk of aflatoxin, 5
Global food security, cassava’s critical role in, 359�360
Global food supply, 8�9

chain, 6, 42, 126�127
security of, 7, 10

Global food system
resilience, 9�10
stability of, 42

Global food trade, challenges for entry of developing
countries products into, 248�250

Global food value chains, 82
GlobalG.A.P. certification, 170�171, 170f
Globalization of food supply, 8�9
Global systems, integrating, 5�6
Global trade, in spices, 369�374
Glycosides, hydrolysis of, 348
GMO. See Genetically modified organisms (GMO)
GMPs. See Good Manufacturing Practices (GMPs)
Good Agricultural Practices (GAPs), 56, 100, 128f,

138�141, 170
certification systems, 103�104
control points & compliance criteria for, 141�143
value chain interventions to improve, 397�398

Good Distribution Practice (GDP), 130
Good Food Handling Practice (GFHP), for foodservice

operations, 130
Good Manufacturing Practices (GMPs), 56, 61, 130, 200

certification, 399
Good quality, 2

Greenhouse cluster
set up and supporting infrastructure, 98f
vegetable value chain

national and local supporting and local trading
environment for, 96, 97f

Greenhouse cluster fresh vegetable value chain, for
bell peppers and tomatoes, 95, 95f

Greenhouse farmers, 96
Greenhouse vegetable value chain
food safety & quality considerations along the

greenhouse vegetable value chain, 99�100
linkages and activities in, 95�98

Grenada
Grenada Nutmeg Industry Assistance Programme,

396�397
technical interventions in, 396�397

Grenada Bureau of Standards (GBS), 391, 397, 403
Grenada Cooperative Nutmeg Association (GCNA),

391, 404
general observations GCNA facilities, 399�400

Grenada nutmegs production, 394�396, 395f
Grenada Unsorted Nutmegs (GUNS), 394�396
production, 393f

Grenadian mace, 392f, 394
Grenadian nutmeg
genetic diversity (DNA fingerprinting) of, 407
industry, 390�394

H
HACCP. See Hazard Analysis Critical Control Point

(HACCP)
Haiti (2004�2006), Mango export industry
outcome of the interventions, 57
post-harvest intervention component of the

programme
observations and recommendations, 55�56, 56f,
57f

outline of the intervention, 54�55, 55f
structure of the sector, 52
supply chain and production process, 52�54, 53f, 54f

Halal certification, 178�180
applying for, 179�180

Handling of product, 145�146, 147f
Hand washing, 144f
HAP. See Hillside Agricultural Program (HAP)
Hardwood trees, 265�266
Hardy crop, 346
Hazard analysis, 25
Hazard Analysis and Risk-Based Preventive Controls,

24
Hazard Analysis Critical Control Point (HACCP), 4,

20, 46, 199
food safety systems, 10�11, 14�15, 47�48, 51
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packaging considerations in risk and hazard analysis
and, 281�282

regulation, 22
Heat chamber technology (HT), 304
Heat-sealing method, 277�278
Hemolytic uremic syndrome (HUS), 191
Herbal teas from herbs & spices, 378f
Herb products

export value for, 368f
market for, 380�383

Herb & spice-based sauces
ACP exports of, 374f
global exports of, 375f

Herbs & spices
herbal teas from, 378f
structure of, 379f

Herbs, spices and seasonings
diets in regions, 241t
indicators & spoilage microorganisms in, 239

Hillside Agricultural Program (HAP), 51
HUS. See Hemolytic uremic syndrome (HUS)
Hydrogen cyanide (HCN), 347, 352�353
Hydrolysis of glycosides, 348

I
IADB. See InterAmerican Development Bank (IADB)
ICMSF. See International Commission on the

Microbiological Specifications for Foods
(ICMSF)

IICA. See Inter-American Institute for Cooperation on
Agriculture (IICA)

Implementation Subcommittee for Food Regulation
(ISFR), 37

Importer responsibilities, 36
Indicator organisms, 200�205
Indicators & spoilage microorganisms

dried cereal products, 239
fruit drinks & alcoholic beverages, 247
fruits and fruit products, 236
herbs, spices and seasonings, 239
meat, 233
milk and dairy products, 242
prepared meals, 243
raw poultry, 234
raw vegetables, 235
seafood, 236

Indo-Ivorian cashew nut value chain, 115�119, 117f,
118f, 120f, 121f

food safety and quality systems in, 120�122
Infant foods, 33
Insects, food derived from, 5, 6f
Insecurity, severe food, 7
Insufficient overlap, defined, 297

Intelligent packaging, 309�310, 309t
Intentional contamination, 3�4
InterAmerican Development Bank (IADB), 15
Inter-American Institute for Cooperation on

Agriculture (IICA), 86�87
International Commission on the Microbiological

Specifications for Foods (ICMSF), 206
International Plant Protection Convention (IPPC),

304
International Standard for Phytosanitary Measures

(ISPM) 15, 304
IPPC. See International Plant Protection Convention

(IPPC)
Irradiated foods, labeling of, 334�335
ISFR. See Implementation Subcommittee for Food

Regulation (ISFR)
ISPM 15. See International Standard for Phytosanitary

Measures (ISPM) 15

J
Jamaica Bauxite Institute (JBI), 94�96
Jamaica Exporters Association (JEA), 101�103
“Jamaica’s Finest” certification marks, 89�90, 90f
Jamaica Social Investment Fund (JSIF), 94�96
Japanese Organic Agricultural Standard (JAS), 172
JSIF/JBI Water Harvesting and Greenhouse Production

Cluster Project, 95

K
Knowledge, 176
KOSHER certification, 180�183

steps, 183

L
Labeling

basics, 316�317
for exporting products, 315�317
front of pack (FoP), 323
of irradiated foods, 334�335
nutrition, 321�323, 335�339
packaging and, 286�287

Labeling requirements, 333�334
for export to Canada, 332�339
for export to UK and EU, 317�327
for export to United States of America, 327�332

Labels
organic food, 325
warning on, 324�325

LDPE. See Low-density polyethylene (LDPE)
Linamarase, 348
Linear low density polyethylene (LLDPE), 312�313
Listeria spp., 206�207, 208f

L. monocytogenes, 195, 217, 222�223
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Listeria spp. (Continued)
prevalence of pathogenic microorganisms, 217,

222�223
LLDPE. See Linear low density polyethylene (LLDPE)
Loading, 146�147

handling of product, 145�146, 147f
vehicle preparing for, 147, 148f

Low-cyanogen varieties, 355
Low-density polyethylene (LDPE), 312�313

M
Malnutrition-infection cycle, 6�7
Mango export industry, Haiti (2004�2006)

outcome of the interventions, 57
post-harvest intervention component of the

programme
observations and recommendations, 55�56, 56f,
57f

outline of the intervention, 54�55, 55f
structure of the sector, 52
supply chain and production process, 52�54, 53f, 54f

Mango exports, USA market for, 51�57
Manioc, 343�344
Manufacturing, requirements for, 148�154, 149f, 150f,

151f, 153f
Market foods, emerging, 187
Material Safety Data Sheet (MSDS), 160
Meat

indicators & spoilage microorganisms in, 233
pathogenic microorganisms in, 233, 234t
poultry, 217�223, 218t, 219t
products, microbiological criteria for raw, 233t

Metal cans, 282
buckling of, 299f
hard and soft swells in, 296, 296f
measurement, 297, 297t

Metal containers
evaluation for, 295�297
in food packaging, 263, 264f
integrity testing of, 274�277, 277f, 278f

Metal ions, testing for presence of, 315
Metal packaging, 263, 264f

disposal of, 263
rigidity of, 263

Methicillin-resistant Staphylococcus aureus (MRSA), 222
Microbiological criteria

components, 229�231
for dried cereals, 239t
types, 228�229
use of information on, 231�245

Microbiological deterioration, 306
Microbiological limit, for food product, 231
Microbiome, 6

Microorganisms, 188�190, 230
Milk and dairy products
diets in region, 243t
indicators & spoilage microorganisms in, 242
microbiological criteria for, 242t
pathogenic microorganisms in, 243

Moisture controlling, 306�307
Moisture (water vapor) migration, 306�307
Moisture transition rate (MTR), 301, 307
MRSA. See Methicillin-resistant Staphylococcus aureus

(MRSA)
MSDS. See Material Safety Data Sheet (MSDS)
MTR. See Moisture transition rate (MTR)
Multi-component food products, 229�230

N
National food safety system assessment, 12�13
Natural Health Products (NHPs), 33
Net Quantity, 69
New Zealand
Food Standard Code, 37�38
regulatory environment for exporters to, 37�38, 38f

NFP. See Nutrition facts panel (NFP)
NFT. See Nutrition Facts Table (NFT)
NHPs. See Natural Health Products (NHPs)
Non-spore forming, 239
NRV. See Nutrient reference values (NRV)
Nut and nut products
diets in regions, 241t
indicators & spoilage microorganisms in, 242
microbiological criteria for, 241t
pathogenic microorganisms in, 240�242

Nutmeg
chemical, phenotypic and genetic characterization

and differentiation of, 404�407
fruit, 391f
industry, 384�390

Grenadia, 390�394
quality, 403, 403f
tree, 386�387, 388f

impact on health, 390
Nutmeg & mace trade globally, 383�407, 385f, 386t,

387t
Nutrient reference values (NRV), 321
Nutrients, declarations for negligible, 323t
Nutritional supplements, 66�68, 67t
Nutritional value of Cassava, 356�359
leaves, 357�359
tubers (roots), 356�357

Nutrition declaration, 322f
Nutrition Facts Label, 317
Nutrition facts panel (NFP), 330
Nutrition Facts Table (NFT), 69, 335�337, 336f, 338f
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Nutrition, food security and, 6�9
Nutrition labeling, 321�323, 330t, 335�339

O
Off-line integrity testing, 271
Organic agriculture, 171�172, 172f
Organically grown crops

financial benefit for selected
cocoa, 177
spices, 177

Organic certification, 171�176, 172f
benefits of, 176�178
cost considerations for, 176
environmental benefits of, 177�178

Organic food labels, 325
OTR. See Oxygen transmission rates (OTR)
Oxygen controlling, 307
Oxygen transmission rates (OTR), 301

P
Packaged food, US label layout for, 331f
Packaging See also specific types of packaging

active, 309�310, 309t
attractive, 288�289, 288f
basics, 262
biodegradable, 310�315
composite, 314
container, 268�269
edible, 310
for exporting products, 286�287
films, 300, 300t
food, 262�266, 263f, 264f
functions of, 288�290
glass, 262, 263f
impact of, 305�307
incorporation of technology into, 293�294
innovations driving changes in food safety, 307�311,

308f
intelligent, 309�310, 309t
and labeling, 286�287
metal, 263, 264f
options, 268�270
paper, 265�267, 266f
paperboard, 305�306, 305f
plastic, 262�265, 265f
primary, 268�269, 269f
responsible, 293
secondary, 269�270, 269f
sustainable (biodegradable), 310�311
tertiary, 269f, 270
transparent, 294, 294f
types, 262�268
vintage, 293

wood, 267�268, 267f, 303�305, 303f
wood and flexible, 311

Packaging considerations
in new product development, 280�281
in risk and hazard analysis and HACCP plans,

281�282
Pallets, 267�268, 304
Papaya producers and exporters, value chain for, 103
Papaya, producing high quality for, 100�108, 101f,

102f, 104f, 106f
Papaya ringspot virus (PRV), 101�103
Paper-based containers

for food packaging, 265�266, 266f
integrity testing of, 279�280

Paper-based materials, 265�266, 268
Paperboard packaging, 305�306, 305f
Paper packaging, 265�267, 266f
Pathogenic bacteria

in foods, sources of, 187�190, 188f, 189f
in fruits, vegetables, meats, prepared meals, 206�208

Pathogenic microorganisms, 240
in dried cereal products, 239
and foodborne illness, 209�210
in food products, 205�210
in fruit and fruit products, 236�238
in fruit drinks & alcoholic beverages, 248
in meat, 233, 234t
in prepared meals, 244�245
prevalence of, 210�217
Campylobacter spp., 215�216
Listeria spp. and L. monocytogenes, 217, 222�223
red meat, 210�217, 211t, 212t
salmonella, 211�215
shiga-toxin-producing E. coli (STEC), 216�217

in raw poultry meats, 235
in raw vegetables, 235
in seafood, 236

Pathogens, 239
foodborne, 190

PCHFR. See Preventive Controls for Human Foods
Rule (PCHFR)

PCO. See Pest Controller Operator (PCO)
PCQI. See Preventive Controls Qualified Individual

(PCQI)
PCR. See Polymerase chain reaction (PCR)
PCWC. See Personal care, wellness and cosmetics

(PCWC)
PDP. See Principal Display Panel (PDP)
Peelable seals, 278
Pepper imports, 370, 371t
Peppers, US imports and sources of, 371�372, 373f
Personal care, wellness and cosmetics (PCWC), 368
Personalization and digital printing, 311
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Pest Controller Operator (PCO), 159
Pesticides, 160
Pest identification, 173�174, 174f
Pest prevention programs, 159�160
Pest scouting, 173�174, 174f
PHB. See Public health burden (PHB)
Photooxidation, 281
Physical contamination

of food, 158
sources of, 158�159

Plant-based diets, 3�4
Planting materials, 174�175
Plant nutrition, 173
Plastic containers

in food packaging, 264, 265f
integrity testing of, 277�278, 279f

Plastics
bio-based, 264�265
biodegradable, 264�265
edible, 264�265
synthetic, 263�264

Polymerase chain reaction (PCR), 222�223, 409�411
Polymeric materials, 311
Polyolefins, biodegradation testing of, 314
Polysaccharides, 264�265
Potential hazards, 25
Poultry meat, 217�223, 218t
Poultry products, production and sale of, 7, 8f
Pre-packaged food, 324
Prepared meals

diets in regions, 246t
indicators & spoilage microorganisms in, 243
pathogenic microorganisms in, 244�245

Prerequisite programmes (PRPs), 48
Preventive control programs, 25, 29
Preventive Controls for Human Foods Rule (PCHFR),

120�121
Preventive Controls Qualified Individual (PCQI), 23,

25�26
Primary packaging, 268�269, 269f
Principal Display Panel (PDP), 69, 72, 327�328, 328f
Process controls, 27�28
Product labeling and composition, 34�36

rationale, 35�36
PRPs. See Prerequisite programmes (PRPs)
PRV. See Papaya ringspot virus (PRV)
Pseudomonas aeruginosa, 204
Psychrotrophic organisms, 200�201
Psychrotrophs, 200�201
Public health burden (PHB), 5

Q
QSRs. See Quick serve restaurants (QSRs)

Quantitative Ingredient Declaration (QUID), 319
Queen Conch, processing of, 47�48, 49f
Quick fix approach, 9
Quick serve restaurants (QSRs), 4, 141�143

R
Rainforest Alliance, 8�9
RAPD, 407
Rapid Alert System for Food and Feed (RASFF), 19�20
Raw juices, 247
Raw poultry
indicators & spoilage microorganisms in, 234
pathogenic microorganisms in, 235

Raw vegetables
indicators & spoilage microorganisms in, 235
microbiological criteria for, 235t
pathogenic microorganisms in, 235

Ready-to-cook (RTC)
meals, 308�309
poultry products, 221

Ready-to-eat (RTE)
chicken products, 222�223
finished product, 28
meals, 308�309

Recall Plan, 29�30
Records, 176
Recycled paper, 265�266
Red meat, prevalence of pathogenic microorganisms,

210�217, 211t, 212t
Reference intakes (RI), 321
Regulatory environment, for exporters to Australia &

New Zealand, 37�38, 38f
Regulatory frameworks, 17, 31
Canada’s food, 31, 33

Responsible packaging, 293
Rethinking Food and Food Safety (Vasan and Bedard), 5

S
Sabics, 307�308
Safe food, defined, 6�7
Safe Food for Canadians Act (SFCA), 16�17, 31
SFCA 2012, 31�34

Safe Food for Canadians Regulation, 32
Safe Quality Food (SQF), 127�130, 166
certification, 168�169
food safety codes, 168�169

Safe Quality Food Institute (SQFI), 168
Safe temperatures for prepared food, maintenance of,

160�161
SAHCODHA. See Serious adverse health consequences

or death (SAHCODHA)
Salmonella contamination of curry powder, cause of,

59�61, 60f
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Salmonella spp., 190�191, 218�222
prevalence of pathogenic microorganisms, 211�215
S. enteritidis, 209�210

Sampling plan, food products, 230�231
three-class sampling plan, 231
two-class sampling plan, 230

SAN. See Sustainable Agriculture Network (SAN)
Sanitary Transportation of Human and Animal Food

(Sanitary Transportation) Rule, 22�23
Sanitation

controls, 28
programs, 157

Sea change, in food safety systems, 45�51
Seadfood, 223�225, 224t, 226t, 227t
Seafood

indicators and spoilage microorganisms in, 236
microbiological criteria for, 237t
pathogenic microorganisms in, 236
toxins in, 236

Secondary packaging, 269�270, 269f
Semi-rigid containers, evaluation for, 295�297
Serious adverse health consequences or death

(SAHCODHA), 26
Severe food insecurity, 7
SFCA. See Safe Food for Canadians Act (SFCA)
SGS. See Supplies and traceability (SGS)
Shelf life, 324

extension, 305�306
impact of packaging on, 305�307

Shiga-toxin-producing Escherichia coli (STEC), 191
prevalence of Pathogenic microorganisms, 216�217

Shigella spp., 194
Signposting, 326�327
SKUs. See Stock keeping units (SKUs)
Sliced frozen fish, 48, 49f
Snack food production, 24, 24f
Softwood trees, 265�266
Soil

compaction, 135, 135f
erosion, 135
fertility, 173

Solo papaya value chain, food safety & quality
considerations along the Jamaican, 105�108

Spice-based sauces, 378f
Spice mixtures, EU importing countries of, 372f
Spice products

export value for, 368f
market for, 380�383

Spice Research Project (SRP), 404�405
Spices, 177

EU production of, 370�371
global industry for, 368
nature of the global trade in, 369�374

Spices sector, future growth of, 380�381
Spore count, thermophilic, 204�205
Spore forming, 239
Sputtering, 268
SQA. See Supplier Quality Assurance (SQA)
SQF. See Safe Quality Food (SQF)
SQFI. See Safe Quality Food Institute (SQFI)
SRP. See Spice Research Project (SRP)
SSOP. See Standard Sanitation Operating Procedure

(SSOP)
Stability testing, 314
Standard plate count. See Aerobic plate count (APC)
Standard Sanitation Operating Procedure (SSOP), 157
Staphylococci, 203�204
Staphylococcus aureus, 194�195, 203�204, 208f, 222
Staple crops, 7
Staple food crops, 343�344
Starch-based foods, 355
STEC. See Shiga-toxin-producing Escherichia coli (STEC)
Stock keeping units (SKUs), 291
Storage of raw materials, ingredients & inputs,

155�156
Stricter labeling regulations, 294
Sub-Saharan Africa, staple crops consumed in, 358t
Supplemented food, 34
Supplier assurance program, food safety and quality

in, 130�132, 131f, 132f
Supplier Quality Assurance (SQA)

programs, 126�130
systems, 126�127

Suppliers & supply chain, control of, 155
Supplies and traceability (SGS), 92�93
Supply Chain Program, 24

controls, 26�27
Supply chains vs. value chains, 90�92
Sustainable Agriculture Network (SAN), 8�9
Sustainable (biodegradable) packaging, 310�311
Sustainable preventative programmes, implementation,

61
Swedish Food Agency, 20�21
Sweet cassava, 359
Sweeteners, 71
Synergies, in value vs. supply chains, 90�92
Synthetic plastics, 263�264
System for food service, requirements of, 154�160

T
TAN. See Tropical ataxic neuropathy (TAN)
Tapioca, 343�344
TDH. See Thermostable direct haemolysin (TDH)
Technological Solutions Limited (TSL), 46�47, 50, 59,

63f, 65, 101�103
Temporary Market Access (TMA) process, 34�35, 73
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Temporary Marketing Authorization (TMA), 75
Tertiary packaging, 269f, 270
The Pickapeppa Company Limited (TPCL), 76�79
Therapeutic, medicinal, personal care, wellness and

cosmetic (TMPCWC) products, 380�381
Thermal degradation testing, 314�315
Thermoduric organisms, 200�201
Thermophilic spore count, 204�205
Thermoplastic materials, 263�264
Thermostable direct haemolysin (TDH), 193
Thickness testing, 315
“Thunder manioc”, 352
TMA. See Temporary Marketing Authorization

(TMA)
Tomatoes, greenhouse cluster fresh vegetable value

chain for, 95, 95f
Toxin, 230

in seafood, 236, 237t
Traceability, food safety and, 90�91
Traffic light food labels, 326�327
Traffic light signposting criteria

for 100 g of food, 326t
for 100 ml of drink, 327t

Trans-border food supply system, equity in, 44�45
Transparent packaging, 294, 294f
Transportation, 147�148
“Tree manioc”, 352
Tropical ataxic neuropathy (TAN), 350
TSL. See Technological solutions limited (TSL)
21 CFR 117: cGMP/preventive controls for human

food, 23�25

U
Ultra High Temperature (UHT) product, 289
United Kingdom markets, value chains producing safe,

high quality papaya for, 100�108, 101f, 102f,
104f, 106f

United Nations, Food and Agricultural Organization
(FAO), 347

United States Agency for International Development
(USAID), 51

United States Department of Agriculture (USDA), 51
United States Food and Drug Administration (US

FDA), 8�9, 57�58
United States of America (USA)

labeling requirements for export to, 327�332
markets

for mango exports, 51�57

value chains producing safe, high quality papaya
for, 100�108, 101f, 102f, 104f, 106f

National Organic Program (NOP), 172
urban centers, 360�361

Urbanization, impact of, 360�361
U.S. Centers for Disease Control and Prevention

(CDC), 223�224

V
Value addition, along agri-food value chains, 89�90
Value chains, 9 See also specific types of value chains
concept, 83
defined, 83
food industry, 85, 91
fresh vegetable, enabling safe and sustainable,

94�100, 95f, 97f, 98f
improved collaboration along the value chain, 404
interventions to strengthen the value chain, 402�404
partner firms, upgrade, 401
vs. supply chains, 90�92
transnational dasheen-based produce, 86�87, 86f

Value creation, along agri-food value chains, 89�90
Vegetable crops growth, 187�188, 188f
Vibrio cholera, 209�210
Vibrio parahaemolyticus, 192�193, 224, 236
Vintage packaging, 293
Virus mediated foodborne illness, 210

W
Warehouses, control of reception and handling of, 142f,

143�146, 145f
Warehousing & distribution operations, requirements

for, 143�148
Warning on labels, 324�325
Water quality and water management, 135�136
Wax coated folding carton, 268
West India Spices (WIS), 403
Wheat, 10
Wood packaging, 267�268, 267f, 303�305, 303f, 311
materials, 304�305

X
Xenobiotics, 6

Y
Yeast and mold counts, 205
Yersinia enterocolitica, 192
Yucca, 343�344
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