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107, 109, 127

incidents 5

food safety agencies 166

food supply chain 3—4, 68, 201, 229

modelling of 67

participants 86

applications 210

food and foodstuffs 56

analysis of 137—41

characterization of 128

incidents 28

producers and traders 128

traceability 199

trade regulation 127

wastage 5, 29—30, 39—40, 85—6

within supply chains 199

Food and Agriculture Organization of

the UN (FAO) 143

Food Manufacturing Coalition for

Innovation and Technology

Transfer 113—5

FoodPrint 26, 38, 39, 41, 45, 49, 67,

88—9,’ 101, 183

FoodPrint Direct 48—9

FoodPrint Quick Scan (FQS) 43

FoodPrint Strategic Traceability

Anal sis 46

terminology 94—5

and developing traceability systems

35—6

FOODTRACE project 21—5, 85—7

coding and access strategy 22

foot and mouth disease 28, 165

foresic analysis 158

forest fruit quark 89, 91—2, 94, 96,

102

forklift truck 225

fragaria x ananassa see strawberry

Framework 6 project 159

France 167

fraud 5

prevention 16

Fraunhofer Institute for Manufacturing

Engineering and Automation

(IPA) 116

Free Trade Area of the Americas (FTTA

or ALCA) 168

Fresh Produce Traceability Guidelines

(EAN International) 4

fruit 48, 129, 155—7

fruit pie 4

Fumiére, O 152

fungicide 46

Galvan, M Z 155

Garcia-Beneytez, E 156

Garland, S H 153

gas chromatography 135

gene expression 197

gene variants 158

General Food Law Regulation 178/

2002/ EC see under EU

genetic differentiation 148

genetic markers 148, 149

neutral 152

Genetically Modified Organisms

(GMO) 3, 33, 200

coded identification of 11, EU

legislation on 11

genetics, microbial and plant 149

genomics 189, 197

technology 34

sequences 158

genotypes 157

Germany 167

Gethi, J G 154

Ghislain, M 154

Gilmor, S 158

ginseng (Panax ginseng), American

ginseng (P. quinguefolius)

157

global connectivity 34

Global Individual Asset Identifier

(GIAI) 14, 220, 222

Global Location Number (GLN)

(EAN.UCC) 10, 14—5, 220,

221—2

Global Positioning Systems (GPS)

(EAN.UCC) 10, 16

Global Returnable Asset Identifier

(GRAI) 14, 220, 222

Global Service Relation Number

(GSRN) 14, 220, 222—3

Global Standard Management Process

(GSMP) 209n

Global Trade Item Number (GTIN)

(formerly Article Number) 12,

13, 14,40, 186, 207, 208, 220—

1, 232, 233

globalization of foodstuffs market 128

glutenin alleles 153

Glycine max (L.) Merr.) see soybean

goats 167, 173—4, 176

government 166

GPRS 188

grain 46 ‘

grape (Vitis vinifera) 156

gravimetry 133

gravimetric steps 140
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green tea (Camellia sinesis (L.) O.

Kuntzem var. Sinensis) 157

group: insert in group 95

GSl 209

GTAG 20

hair care products 57

harmonisation of traceability 4, 175

harvests and quality 61

Hazard Analysis Critical Control Panel

(HACCP) 50, 110, 112, 194

hazardous products 41

health, public 27

Hellebrand, M 155

hemp/marijuana (Cannabis sativa) 158

herbicides, uses of 35, 46

herd books 166

high speed sorting applications 216—7

Holland 167

Hordeum vulgare see barley

hormones in food 147

horticultural sector 47—8

humidity indicators 188

hurdle technologies 108, 110, 113

hybrid seed punts, testing of 154

i-buttons 189, 195

ice cream 58

ICT facilities 34, 183

IDEA project 168

Ident Creation From Ident (ICFI) 77

ident mapping in the tracking and

tracing model 79—83

ident resolution 83—4, 85

identification and item-management

units 231

Identification Electronique des Animaux

(IDEA) Project 167, 168, 171,

173, 179, 180

identification

number, human or machine readable

200

of animal origin 167

of food entities 10—11

primary and secondary 199
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identifier

code 173

injectable and bolus 172

technologies 172

identity, primary and secondary 29—

30

idents 75, 84, 95

image capture techniques 213

immunological codes 187

infections, microbial and zoonotic 151

information and communications

technology (ICT) 4, 6, 11,

34

information instance (11) 74

information management systems (IMS)

8

information

processing 40—1

system 98, 104

technology 22

world 94, 101

infra red processing 59

inlet (or inlay) concept 231

innovations and traceability 31

input idents 103

insert in group (IIG) 95

insert in ident (III) 77

Institute for Reference Materials and

Measurements (IRMM) 137

Institute Zooprofilattico Sperimentale

della Lombardia and

dell’Emilia 167

integrated generic resources standard

118

interfaces, network- and web-,

harmonising of 183

interlaboratory assays (collaborative

assays) 140, 141

interlaboratory comparisons 136

Interleaved Two-of—Five see under

EAN/UCC

inter-linking, vertical and transverse 7—

9

International Bureau of Weights and

Measures 234

International Committee for Animal

Recording (ICAR) 167, 170

International Laboratory Accreditation

Cooperation (ILAC) 128

International Measurement Exercise

Programme (IMEP) 137

International ‘Numbering Association

(EA ) I2, 200 see EAN

Internaliona Organisation for

Standardisation 124

International standard for product model

data (ISO 10303) 118

International Standards Organisation

(ISO) 5, 225, 227—8,

definition of traceability 3

‘International System of Units, The’

131

‘internationally accepted value’ (in test

measurement) 129—30

Internet 21, 48, 195, 196, 233

‘Internet of things’ 232

inter-simple sequence repeat (ISSR)

149, 153, 154, 155, 156, 158

alleles 153

inventory status (INVRPT) 21

Ishikawa diagrams (cause-effect

diagrams) 138

ISO 3166 173

ISO 10303—41 to ISO 10303—49 119

ISO 1423/1, 10536, 14443, 15663,

10374 227

ISO/IEE 1561—3:2004 228

ISO 9000 series of quality standards

6

ISO 11784 172, 173, 174, 175,227

ISO 11785 172, 227

ISO 14223 230

ISO 15693 231

ISO/IEC 1595112004, 15962:2004,

159632004 228

ISO/IEC 17025 Standard 128, 129, 137,

142

ISO 18000 series 227—8, 235—6

ISO and AIM Uniform Symbology

Specifications 212—3

ISO guide for expression of results with

uncertainty 138

ISO standards for animal identification

230

ISO standards 172, 225, 227—8

ISO/IEC JTCl SC31 WG4 — RFID Item

Management 227

isotope dilution with mass spectrometry

(IDMS) 133

isozymes 155

ISP840321994 3

IT solution 119

Italy 167

ITC supported traceability system 11

ITC system integrator 39

item

identification 7

level tagging 195

management 200

definition of 200

item-specific data capture 10—12

just in time (HT) 27, 30

key holder, independent 190

Kijas, J H M 153

kiwifruit (Actinidia deliciosa A. Chev)

156

Kriegesmann, B 153

labels, alphanumeric 190, 224

label technology 190

label-based data carrier technologies

225

laboratories 142

analysis, comparisons of 135—6

food test 137

test 172

Laboratory Information Management

Systems (LIMS) 190

Last In First Out (LIFO) 59

Lavoisier, A 127

Le Systéme International d’Unités 131

lead in foodstuffs 128, 135

in wine 137
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leak indicators 188

legislation and traceability 3, 6

and tracking 85—6

legumes 157

lemonade 76

liability between chain partners 183

linear scanners 213, 217

linking item—attendant data and database

information 20—1

liquid chromatography 135

List of Certificates of Laboratory

Acceptance, IDEA Project

171

listeria 3

Litchi chinensis see lychee

livestock registration 166, 167

livestock 151—3, EU 167

loading dock location of trailers 225

localisation of product 40

location requirements, traceability

systems 9-10

locations, identification of 223

logistic chain 48, 187

logistic path 197

logistical control 27, 62—3, 195

logistical information 196

logistical units, identification of 223

logistics design 46—7

logistics items 224

longan (Euphoria longan) 156

Los Alamos National Laboratory

(LANL) 167

lychee, tropical (Litchi chinensis) 156

Lycipersicon esculenium see tomatoes

magnetic tags 190

maize (Zea mays) 154

Malusx domestica (apple) 56, 59, 155,

197

mangoes 53

manufacturing execution systems

(MES) 45, 117

Marel (Icelandic company) 117

marijuana/hemp (Cannabis sativa)

158
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marker analysis, prime development

158

markers 148

market strategy 55

market-orientated strategy 53

Massachusetts Institute of Technology

(MIT) Auto-ID Center 232

matrix code 40

symbologies 214—7

Maxicode 215—6

MCl-R alleles 153

MC1R*4 alleles 153

meals, ready—to-eat, frozen 191

measurand 130

‘measurement error’ (in test

measurement) 129

measurement registration point (MRP)

73, 74, 75, 83, 90, 94, 95, 96

measurement uncertainty, estimation of

137—41

and measurement traceability,

concepts of 143

meat industry 117

meat 4,151,191,193, 195

barbecue 58

hygiene 5

tracing of 153, 165

‘carved’ tagging 186

membership and idents 81

mercury level in fish 129

messenger molecules (mRNA) 189

metabolic fingerprinting 10

metabolics 189

metabolomics 189

Métais,I 154

methods for collecting and storing

information 110

methylation sensitive ALFP 157

‘Metre Convention, The’ (1875, Paris)

130, 131

Micro PDF417 19

microbial growth 113

microbial infections 151

microchip production 29

microsatellite

alleles 152, 153, 154, 157, 158,213

in analysis 155

coffee 157

ginseng 157

markers 153, 154

multiplex 156

primers 156

typing 15}, 155, 158

tea l57

migration strategy 233

Mihalov, J J 157

milk 27, 34, 56, 80—1, 84, 91, 95, 96

yields 166

Miller Coyle, H 158

miniaturisation 34

minisatellite testing 149, 157

MIT-Auto Center 14

mitochondrial DNA (mtDNA) 148

MKSA system 131

mobile data communications 21

modality change processing 95

Modified Atmosphere Packaging

(MAP) 59—60, 63

‘modulo-lO’ check digit 209

molecular based analytical methods

199—200

monovarietal musts 156

Moretti, V M 147

mozzarella, water—buffalo 153

mRNA sequences 158

multi—row (or stacked) barcodes 210,

212

Nagaraju, J 153

National Institute of Standards and

Technology 234

National Institute of Standards 124

National Location Register 22, 23

National Metrology Institutes (NMIs)

134

National Official Monitoring of Food

Products 127

nectarine 155

Netherlands 31

and dioxins 34, 46—7

‘Networked Physical World’ 232

nitrofen 46

contamination 107

nitrogen 60

NMR spectroscopy 10

nodal

location coding 22

points 11

specific needs 9

transforms and transactions 7

nodes — location requirements 9—10

node—to—node (‘daisy chain’)

communication 8, 11

non-diffusive continuous products 81—

2

North American Free Trade Agreement

(NAFTA) 168

nuclear DNA 148

nuclear ribosomal internal transcribed

spacer and chloroplast ribulose

1,5—biphosphate carboxylase

large subunit 157—8

nuclear satellite DNA 148—9

numbering for identification 219—20

numbering structures 220

nutritional properties of food 107

object class identifier 233

Office for Official Publications of the

European Communities 123

Olea europaea see olives

olives (Olea europaea) 155, 157

ONS 234

open systems usage 201

operational goals 88, 94

ordering of 102

optimisation of processes 183—4

optimised logistics, traceability and 46—

7

orange (Citrus sinensis) 159

ordering management 5

organic contaminants in f0 dstuffs 132,

135

organic labels, use of 46

organic matrices, analysis of 136
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organic sector, traceability in 45—6

organic label, designation and use

of 46

organoleptic properties of food 107

Oryza sativa see rice

Ostwald, W 127

outcrossing species 154

out-of—stock (OOS)

causes of 57—60, 63

levels 56—61

out—of—stock problem 53, 56—9

ownership, data and product 183

oxygen 60

packages and packaging 59—60, 89,

200, 202, 232

pallets 30, 40, 54, 79—80, 195, 196,

200, 225, 229, 231

Panax ginseng (ginseng) and P.

quinguefolius (American

ginseng) 157

parameter space 120

Paris 130

partial least squares (or projection to

latent structures) —

discrimination analysis (PLS-

DA) 119, 120—1

pasta 153

pasteurisation 59

PCA models 121

PDF417 213

peach (Prunus persica) 155

Peakall, R 158

peanuts 82

pearl millet (Pennietum glaucum)

154

pears 188, 193

European (Pyrus communis) 155

Japanese (P. pyrifolia) 155

Pennietum glaucum see pearl millet

peptides 187

perishable foods 63

peroxides index, foodstuffs 135

Perry, D J 153

pesticides 135
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pesticide residues in foodstuffs 132,

137, 142

use of 35

Phaseolus vulgaris L. see bean, common

phenotypes 154

physical tags 190

picking behaviour 59

pigs 153, 167

carcasses 116, 158

pizza 77, 191

plant variety protection (PVP) 155

Plieske, J and Struss, D 155

point-of—sale (POS) data 60, 62

pollination, self and cross 148, 158

polymer field effect transistors (PFET)

122

polymerase chain reaction (PCR) 149,

153, 157

PCR primers, design of 150—1

PCR assay 151—2

polymorphism 158

POM 74, 90, 95

population genetic parameters 148

pork 48

portable data file 191—2, 194, 196,

212, 227

portable reader 195

Portugal 167

potatoes 34, 153, 154

PPC/EAN 19

predicting initial quality 61

pressure abuse 197

price related product loss 59

price-quality ratio 33

primary identification 184

primary methods of analysis 132,

134

primary need 21

primers 157

primers, microsatellite 149

Primrose, S 147

principal components in a system 120

printed organic integrated circuits 122

printers, use in barcoding 209—10

proactive communication 194

process and product issues in modelling

79

process event registration, insufficient

101 v

process events (POE) 96, 105

process improvement-orientated

strategy 53, 55

process infonrlkation in traceability 107—

8

future trends 122

methods for collecting information

1 10—1 12

using process information to improve

quality 108—110

process mode

capturing decisions 74

capturing product 73

capturing product registration 73—

4

defining scope 69

development of 65—74

identifying processes 68—9

process object assignation (POA) 74

process object event (POE) 74

process object measurements 74

process object related registrations 77,

79

processing and idents 77

product chain, costs of implementing

procedures 42

product delivery 58

product entity, registration of 30

product flow 112

product identification 40

techniques 116—7

data carrier technology 184—5

insufficient registration of 104

product individual growth 113

product information (PRODAT) 21,

193

product loss monitor (PLOMEN) 60,

62, 63

product loss 56—61, 63

causes of 57—60

product quality 33, 41, 108

product recall 41

product registration point (PRP) 40,

73—4, 75, 83, 90, 94, 95, 102

product traceability 108

product trail 98

product-individual process data,

integration in traceability 122

production data acquisition systems

(PDA) 117—8

production data 119

production process 37

products, defective and recall of 107—

8

products, hazardous or contaminated

3 1—2

product-specific traceability regulation

1 10

proficiency test (PT) 136, 141, 142

proficiency testing schemes (PTS) 136

profit margin 196

ProSTEPiViP 124

protein and metabolic fingerprinting 10

protein content of foodstuffs,

determination of 134

proteins 189

provitamin A 154

PRP 74, 75, 83

Prunus armeniaca see apricot

Prunus avium see sweet cherry

Prunus dulcis see almonds

Prunus persica see peach

Prunus serotina see black cherry

Pyrus communis see European pear

Pyrus pyrifolia see Japanese pear

QR code 216—7

qualitative analysis 127

quality assessment 128

quality assurance (QA) 3, 107, 128,

210

primary secondary and routine

methods of anaE/sis 132

quality assurance systems 112

quality awareness 195

quality care 34
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quality control (QC) 128

analytical control schemes 133,

decay and deterioration 26, 36, 59,

189, 196, 197

models 54—5

of food products 193

foodstuffs 193

gradient model 192

measurement and definition 29

measuring carrier technology 189

of products 29, 32, 33

system requirements 54—5

traceability 197

quality orientated tracking and tracing

(QTT) 47—8, 52—6, 63

quality parameters 196

quality system, gap in 194

quality variance 189

quality visibility 195

quantification of quality of

measurements 142

quantité de matiére (QM) 134

quark starter cultures 89, 96

quark 89, 90, 91, 95, 104, 105

radiofrequency identification (RFID)

34, 54, 201, 225—7, 228, 229

applications 229—30

data carriers and tags 19—20, 24,

29, 117, 232, 237

data protocol standards 226

links 225

RFID codes 73

RFID tags 16, 47, 116, 122,186,

190, 191, 192, 195—6, 229—32

raisins 46

random amplified polymorphic DNA

(RAPD) 149, 153—7

sequencing 150

RAPD markers 158

rapeseed (Brassica napus) 155

rapid access tooling 23

raspberry 85, 90, 94, 96, 99, 102, 105

raster scanners 213

reader-gate 196
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reading devices, for transponders

on farm 177—8

for slaughterhouses 179

transport of food 195

real time locating systems (RTLS) 16

real world product history 98—9

real-time in-memory event database

(RIED) 235

real-time-capable devices 122

receiving notice (RECADV) 21

reconstruction of product genealogy

40—1

of product quality 41

redox dye 188

reduced space symbologies (RSS)

(EAN project) 19

RSS ExpandedTM 208

RSS LimitedTM 208

RSS—14TM 208,209

Reference Materials 137

registered designation of origin 153

registrations 77

relative humidity (RH) 188

relevance of membership, backlog and

ident resolution 84

rennet 91

retail formula 58

RF ‘chips’ and ‘tags’ 19—20

RF technology 169

RFID Printer/Encoders 230

rice (Oryza sativa) 56, 153

trace elements in 137

ripening indicator 188, 193

risk assessment from food exposure 5

risk control and traceability 31

risk priority number 113

RNA 187

robot 197

Roder, M S 153

ml] container 195

Rouzaud, F 153

Ruiz, C 156

ruminants, small 165, 177, 178

safety issues 27, 28

sales, variable 58

salmonella 3

salt 77

sample matrix 136, 142

sampling size 197

Sasazaki, S 152

Savant softw re 234—5, 236

scanners, lasfr 213

optical 2 4, 225

scanning devices 16, 73, 213

scenario analysis 112

Schimmel, H 147

secondary methods of analysis 132

security technology 16

selective amplification of restriction

fragments 149

semiconductor memory technology 224

sensors 122

sensors monitoring closed c001 chain

194

distribution chain 193

sensors for process data acquisition 113

fixed 188

sensor technology 192

and food industry 113

sensory technologies 16, 54

sequence characterized amplified region

(SCAR) 150, 156, 157

SCAR markers 158

Serial Shipping Container Code (SSCC)

14, 18, 186,220,221, 223,224

service relations, identification of 223

sheep 167, 173—4, 176

shelf management 62

shelf-ordering management system

(SOMS) 60, 62, 63

shelf—life monitor (SLIMON) 61, 62

shelf-life 58-9, 61, 192

shippers 194

shipping notice (DESADV) 21

shock indicators 188

short tandem repeat (STR) 151

SI (Le Systeme International d’Unités)

131

SI units 131, 132, 134, 143

 

and traceability 130

silo 82

simple analytical steps, simple and

complex 140, 141

simple-sequence polymorphism (SSP)

151

simple-sequence repeat (SSR) 151

single-nucleotide polymorphisms

(SNPs) 152

genotyping 158

slaughterhouses 166

small and medium enterprises (SME)

43, 48—9

Smallest Traceable Unit (STUNT) 83

smart active tags 195—7

smart tags 189

smart cards 186

smart labels (passive and active devices)

201, 230—1

smart active labels (SAL) 231—2

SME scan FoodPrint Direct (FPD) 43

Sobotka, R 155

societal trends 33—4

Society for the Encouragement ofArts,

Manufactures and Commerce

130

Soft Independent Modelling of Class

Analogy (SIMCA) 119, 120

somaclonal variations 156

sorghum (Surhum bicolor (L.) Moench)

154

Southern blot identification of

hypervariable tandemly

repeated minisatellites 149

Southern blotting 154

soybean (Glycine max (L.) Merr.) 155

Spain 167

species-specific nuclear satellite DNA

149

‘spiked’ matrixes 136

spore-elements 40 t

St. Gallen, University of 57

standard numbering systems 220

statistical methods for data analysis

119-20
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stock keeping units (SKUs) 58

storage, optical, magnetic, electronic

and biological 184

storage

biological 184

electronic 184, 186

magnetic 185, 186

optical 184, 186

strategic traceability analysis (STA) 41—

2, 43, 44, 45—6, 48—9, 67—9

strawberry, cultivated (Fragaria ><

ananassa) 59, 83, 89, 90, 94,

96, 99, 102, 105, 156

strings, numeric and alphanumeric 200

structured monitoring approach 87

STS-RFLP analysis of nuclear genes

157

supermarkets 193

Supply Chain 2000 framework 43

supply chain optimiser ALADIN 63

supply chains 9, 46, 22, 42, 57, 107,

197,200,219, 231

innovation 25

management 25, 59

nodes 6, 7, 25

optimiser 63

tracking and traceability database

190

supply lines 209

Surhum bicolor (L.) Moench see

sorghum

symbology and application identifier

standard (EAN 128) 186

symbology 19, 203, 212

symbologics, 2D 207, 208

system analysis 44

system construction 44

system design 44

systems of identification

primary 199—200

secondary 199—200

tagged items 228

tagging costs 41

tagging of containers 225
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tagging 225

electronic, for cattle 166

of meat, ‘carved’ 186

tags 19, 29, 34, 40, 226—7, 229

different types 226—7

and data carriers 235—6

see also under type

task management system (TMS) 235

tattooing, animal 166

tea 157

techniques for extended shelf—life

(TECHNES) 60, 62

technological standardisation 34

technological trends

technology and traceability 28—30

telemetry technology 16

temperature abuse 193

temperature control, foodstuffs 193,

194

temperature indicator 188

temperature monitoring 196

temperature profiles 196

‘temperature sum’ 59

test laboratories 128, 129, 142

Theobroma cacao see cocoa

tilt indicator 188

time temperature integrators/indicators

(TTI) 187—8

tags 193

tin 40

titrimetry 133

tobacco 158

tomatoes (Lycipersicon esculem'um) 56,

69, 73—75, 77, 79, 83—4, 157

Tommasini, L 155

‘top-down based on interlaboratory

information’ approach 140

totes 225,229

touch memory data carriers 186, 224,

225

traceability 4, 5, 16—17, 26, 40—43,

86, 199

overview 3

analysis 67

assays 149

and crisis management 31—2

below the species level 151—8

bottleneck analysis 37, 67, 68

centralisation and decentralisation

33

chain 11—12, 17, 130, 133—4

and cost refriuction 38—9

crisis mandgemenl 31—2

data, storing and transmitting 183

data carriers 199

decentralisation of 35

definition 3

design 67—9

development of 41—5

EU definition

European requirements 46

of food products 41—2

in organic sector 45—6

and FoodPrint model 35—6

goals 36, 41, 45, 102

harmonised 25

history of 27—8

holistic 107

improvements, future trends 158

information and 37

infrastructure 9

key concepts in 27

legislation 41—2

of measurements results 130, 134

motives for 38—9

for optimised logistics 46—7

and organisation 36—7

in organic sector 45—6

phases in development of 41—3

including process information in 108

and process model 37

process level 37

and quality 32

requirements 31

requirements, accommodating

multifunctional 6—7

for risk control 31—2

and SI units 130

solutions 122

standards 27

structure 8—9, 11

systems 6

system analysis 67

systems, costs of 41—2

and technology 28—30, 38

and value 32

and XML 21, 24

see also quality orientated tracking

and tracing

traceability chain 11, 17

traceability infrastructure, fully

integrated 24

traceability systems 6

communication links 7

costs of operating 41

factors affecting traceability systems

32—5

harmonisation of 4

item-attendant and/0r item—

associated information 7

item identification 7, 10—11

process-based information 7

Traceability Implementation

(EAN.UCC project) 4

Traceability in the Supply Chain

(GENCOD EAN France) 4,

12

Traceability of Beef Guidelines

(EMEG) 3

Traceability of Fish — Application of

EAN.UCCS Standards (EAN

International) 3

Tracing Food Commodities in Europe

(TRACE) 159

tracking and tracing (T&T) 52—54, 67,

73—75, 77, 79, 83, 85—7, 88,

89, 94, 96

creating a tracking and tracing model

74—9

decision point and 74

future trends 85—7 %

future trends in 106

and legislation 88

and military food supply 197

registration 74—5, 71, 79
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regulations for 197

relation type 75

supply chain 190

system 183—4, 192

tracking function 40

trade items, identification of 223

transfer points 194

transceivers (readers) 171, 175, 176

transcriptiomics 189

transform: split 95

transformations 76

transgene detection 147

transmissible spongiform

encephalopathies (TSE) 107

transparency 183

transponder 116, 169—71, 175, 225

code structure 173—4

full duplex (FDX) 170, 172

half duplex (HDX) 170, 172

electronic ear tags 170, 171

electronic ruminal bolus 170, 175—

8, 179

identification codes 167, 171

injectable 167, 170, 171

passive, ISO compliant 168

see also tags

transport and storage conditions, control

of 193

transport batches 47

transport condition variability 194

transport modalities 54

transport units 187, 231, 232

transportation status (IFTSTA) 21

Triticum aestivum see wheat

Triticum turgidum, var. durum see

durum wheat

‘true value’ (in test measurement) 129—

30

tuna species, differentiation of 148

turnip (Brassica rapa) 155

two-dimensional codes (multi-row bar,

matrix, composite codes),

direct marking 200, 210

UCC Numbering Organization 219
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UCC Reduced Space Symbology TM

(RSS) 207—8

UCC see EAN

UHF RFID data carrier systems 235—

6

UK 154

UK Food Agency 5

Ultracode 217

uncertainty propagation laws 140

Uniform Code Council (UCC) 200, 232

uniform symbology specifications 212—

3

Unilever 107

unit loads 223

United Parcel Service (UPS) 215

United States 13, 41, 219

universal data appliance protocol 24

Universidade Auténoma de Barcelona

167

Universidade de Evora 167

validation, interlaboratory 140

value traceability 32

variance, biological 189

vectors 120

vegetables 48, 154—5

vegetative (asexual) propagation 148,

156

vehicles and RFID 229

Vitis vim'fera see grape

volatile component concentration 196

volumetric steps 140

Wageningen Peeled Tomatoes Inc 69

Wal-Mart 236

Warehouse ,Management System

(WMS) 190

warehouses 194

waste reduction 55

waste streargs 59

water analy ‘ s 136

weather and food consumption 58

web—based data storage 190

weed-killer residues in foodstuffs 147

wheat (Triticum aestivum) 10, 153, 154

whey cultures, natural 153

wine 4, 137, 156

wireless local area network (WLAN)

16

Woolfe, M 147

World Health Organization (WHO) 143

World Trade Organization (WTO or

OMC) 168

Wfinsch, A and Hormaza, J I 155

WWII 27, 28

xenobiotics in food 147

XML-based approach 24

XML 233—4

Y-chromosome 149

Zea mays see maize

Zeleny, R 147

Zheng, X 155
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