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a-tocopherol see vitamin E
 
acid phosphatase, 384
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Aeromonas hydrophila , 31, 51, 443
 
aflatoxicosis, 135
 
aflatoxin, 134, 149, 156-7, 171
 
aflatoxin Ml, 77, 467
 
Agricultural Marketing Service, 93
 
airborne bacteria, 34
 
aldrin, 123
 
Alfa-Laval, 352, 363 .
 
alkaline phosphatase, 10, 384, 412, 428
 
All India Co-ordinated Research Project,
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allergen management program, 467
 
allergens, 467
 
alternating current, 415
 
alternative feed supplies, 189
 
alveolus, 13-14
 
American Public Health Association, 94
 
aminoglycosides, 466
 
AMS see Agricultural Marketing Service
 
anaerobic spores, 354
 
ancillary equipment, 36
 
angiogenin, 53
 
animal feed processing technology, 77
 
anionic salts, 9
 
ankylosing spondylitis, 47
 
antibiotics, 29, 132--4, 466
 

residues, 132--4, 149, 249
 

therapy, 258
 
antibody-antigen reaction-based assays, 95
 
antimicrobial drugs, 149
 
antimicrobial residues, 132
 
AOAC International, 94
 
APHA see American Public Health
 

Association
 
apolipoproteins, 13
 
aptamers, 99
 
APV,311
 
Arrhenius equation, 335
 
Arrhenius relationship, 335
 
aspartic acid, 7
 
Aspergillus, 134
 
Aspergillus jlavus, 77, 135
 
Aspergillus parasiticus, 135
 
Atomic Energy Regulatory Board, 132
 
auto-oxidation, 7
 
automatic milking system, 21, 189
 
Avure Technologies, 375
 

,6-carotene, 237
 
effect on milk shelf-life, 238-9
 

,6-casein, 8, 14, 15,377
 
,6-defensins, 53
 
,6-lactam antibiotics, 149, 156
 
,6-lactoglobulin,9, 18-19,315-16,428,
 

432
 
Bacillus anthracis, 100
 
Bacillus cereus, 39, 90, 91, 100, 188,288,
 

355,407,410,466
 
incidence in pasteurised milk in relation
 

to storage, 189
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Bacillus nivea, 410
 
Bacillus sporothermodurans, 303, 308
 

thermal death curves, 183
 
Bacillus spp, 31, 182
 
Bacillus stearothermophilus
 

Disc Method, 156
 
thermal death curves, 183
 

Bacillus subtilis, 410, 439
 
bacterial counts, 72-3
 
Bacteriologica Analytical Manual, 94
 
bacteriological index, 305
 
Bactocatch, 363
 
bactofugation, 352
 

average bacteria removal, 354
 
bactofuge principle, 352-3
 
performance and gains in milk
 

processing, 353-6
 
Bactosan, 68
 
BAM see Bacteriologica Analytical
 

Manual 
benzene hexachloride see
 

hexachlorocyclohexane
 
beta-lactam antibiotics, 466
 
biofilms, 186-7
 
biohydrogenation, 228-9
 
biosensors, 99-101
 
biotechnology, 80-1
 
bird droppings, 34
 
blebbing, 13
 
blood serum albumin, 382
 
bloody diarrhoea, 31
 
bound water polarisation, 434
 
bovine immunoglobulins, 52
 
bovine spongiform encephalopathy, 76--7
 
BRC see British Retail Consortium
 
breeding, 216
 
British Retail Consortium, 477, 478
 
Brucella abortus, 29
 
Brucella spp, 466
 
brucellosis, 29, 43, 90
 
BSA see blood serum albumin 
BSE see bovine spongiform encephalopathy 
bulk tanks, 36, 38
 
butter, 127-8, 154
 
butyrophilin, 6
 

CAC/GL 21, 91
 
CAC/RCP 57,91 
cadmium, 129
 
calcium phosphate, 379, 381
 
Campylobacter jejuni, 36-7, 38, 47,48,
 

51,88,98,466
 
Campylobacter spp, 39, 94
 
campylobacteriosis, 44, 88
 
Canadian Food Inspection Agency, 455
 
Canadian Quality French Arilait Guide,
 

270
 
CANARY see cellular analysis and 
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cadmium, 129
 
calcium phosphate, 379, 381
 
Campylobacter jejuni, 36-7, 38, 47, 48,
 

51, 88, 98, 466
 
Campylobacter spp, 39, 94
 
campylobacteriosis, 44, 88
 
Canadian Food Inspection Agency, 455
 
Canadian Quality French Arilait Guide,
 

270
 
CANARY see cellular analysis and
 

notification of antigen risks and
 
yields
 

carbon, 415
 
carotenoids, 7
 
casein, 7, 15,317-18,377,379-82
 

factors affecting particles refonnation
 
during prolonged HP treatment,
 
381
 

genetic variants and molecular
 
characteristics, 8
 

proteolysis, 11
 
see also specific casein
 

casein loci, 19
 
casein micelles, 4, 7-9, 13, 379-82
 

affecting factors
 
disruption under high pressure, 380
 
particles refonnation during prolonged
 

HP treatment, 381
 
size in HP-treated milk, 382
 

cathelicidins, 53
 
cathepsin B, 12
 
cathepsin D, 12
 
cathepsin G, 12
 
cavitation, 424, 425
 
CBD see cell wall-binding domains
 
CCP see colloidal calcium phosphate
 
cell-based biosensors, 100
 
cell count level, 249
 
cell wall-binding domains, 99
 
cellular analysis and notification of antigen
 

risks and yields, 100
 
CEN/TC 153, 186
 
centrifugal acceleration, 351
 
centrifugal force, 6
 
centrifugation, 350-6
 

anaerobic spores removal, 354
 
average bacteria removal, 354
 
bactofugation perfonnance and gains in
 

milk processing, 353-6
 
bactofuge principle, 352-3
 
configuration, 356
 
removal of bacteria, spores and somatic
 

cells from milk, 349-70
 
Stoke's law and centrifuge acceleration,
 

350-1
 
cesium-137,430
 
CF1A see Canadian Food Inspection
 

Agency
 
cGMP see current Good Manufacturing
 

Practices
 
Charter of Good Practice for Livestock
 

Fanning, 270
 
chemical contaminants, types, 114
 
chemical index, 305
 
chemotherapeutic residues, 248-9
 
chemotherapy, 132, 258
 
ChemobyI accident, 131
 
chocolate milk, 414
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chromium, 415
 
Chronic Reference Dose, 159
 
chymosin, 8, 12
 
chymotrypsin, 384
 
Clostridium spores, 31
 
Clostridium tyrobutyricum, 184,349,352,
 

355,366,410
 
clover, 233
 
coagulase-negative staphylococci, 28
 
cobalt-60, 430
 
Code of Good Hygienic Practices for
 

Milking with Automatic Milking
 
Systems, 269-70
 

Code of Hygienic Practice
 
Milk and Milk Products, 267
 
Milking with Automatic Milking
 

Systems, 269-70
 
Code of Hygienic Practice for Milk and
 

Milk Products, 91
 
Codex, 77
 
Codex Alimentarius, 91
 
Codex Alimentarius Commission, 158,452
 

standards, 266-8
 
Code of Hygienic Practice for Milk
 

and Milk Products, 267-8
 
General Principles of Food Hygiene,
 

267
 
CODEX General Principles of Food
 

Hygiene, 452, 461
 
Codex International, 130
 
cold plasma, 421
 
coliforms, 28, 30, 34, 35, 44
 
colloidal calcium phosphate, 9, 378
 
colostrum, 15
 
commercially sterile, 305
 
Compliance Policy Guide, 93
 
concentrates, 226, 228
 

effects of source on milk fat content and 
composition, 234--5 

fat content and composition, 227
 
concentration polarisation, 357
 
conductance, 411
 
conjugated linoleic acid, 5
 
Corynebacteriaceae, 28
 
Corynebacterium spp., 407
 
cottage cheese, 12
 
Council Directive 92/46/EEC, 181,247
 
Council Regulation (EEC) No. 2377/90,
 

253
 
cows' diet
 

and milk composition, 223--41
 
diet and nutritional quality of milk,
 

224--5
 
milk fat content and composition,
 

225-35
 
milk protein content and composition,
 

236-7
 
minerals, 239
 

practical implications, 239--41
 
vitamins, 237-9
 

Coxiella burnetii, 39, 42, 466, 471
 
Q fever, 30
 

creaming, 390
 
Creutzfeldt-Jakob disease, 76
 
critical control point, 268, 460--1, 464
 

defined, 460
 
for drug residues, 466
 

critical limit, 268, 471
 
Crohn's disease, 75
 
Cronobacter sakazakii, 89, 95
 
crossflow filtration, 357
 
cryptosporidiosis, 34
 
Cryptosporidium parvum, 34
 
current Good Manufacturing Practices, 460
 
Current Passage Tube, 312
 
cysteine protease, 12
 

Dairy, Food and Environmental
 
Sanitation, 186
 

Dairy Australia, 271
 
dairy cattle, 38
 
dairy farm
 

assurance, 80
 
quality assurance schemes, 264--71
 

Codex Alimentarius Commission
 
standards, 266-8
 

Food and Agriculture Organisation
 
guides, 269
 

International Dairy Federation guides,
 
269-70
 

national and specific guides, 270--1
 
standards of International
 

Organisation for Standardisation,
 
265-6
 

dairy products, modelling heat processing,
 
330--46
 

deterministic modelling application to
 
sterilisation, 338--40
 

deterministic modelling approaches,
 
335-8
 

future trends, 345-6
 
heat processing optimisation of milk,
 

330--4
 
modelling: focus on process, product
 

and cost, 334--5
 
stochastic modelling application to
 

pasteurisation, 341-5
 
stochastic modelling approaches, 340--1
 

Darcy's law, 360
 
DDE see dichlorodiphenyldichloroethylene
 
DDT see dichlorodiphenyltrichloroethane
 
dead-end filtration, 357
 
deposit formation, 316-18
 

casein, 317-18
 
type A, 317
 
type B, 317
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detergents, 137, 150, 158
 
deterministic modelling
 

application to milk sterilisation, 338--40
 
simulated impact of sterilisation, 340
 
UHT temperature profiles, 339
 

applications to optimise heat processing, 
336-8
 

cleaning optimisation, 338
 
flavour optimisation, 337-8
 
fouling reduction, 336-7
 
multi-variable optimisation, 336
 

approaches, 335-8
 
limitations, 338
 

DGAT I see diacylglycerol acryltransferase
 
DGAT I gene, 18
 
diacylglycerol acryltransferase, 210--11
 

effect of DGATI K232A polymorphism, 
211
 

dibensulfurans, 148
 
dichlorodiphenyldichloroethylene, 118, 119
 
dichlorodiphenyltrichloroethane, 116-19,
 

152, 153
 
contamination of dairy milk samples in
 

India, 117
 
residues in dairy milk samples, 117
 
vs HCH residue levels, 123
 

dieldrin, 123, 125
 
dielectric breakdown, 407
 
dielectric constant, 435
 
dielectric polarisation, 435
 
dielectric rupture theory, 407
 
dietary fat, digestion and metabolism,
 

228-31
 
biohydrogenation in the rumen, 228-9
 
dietary lipids hydrolysis, 228
 
fat metabolism in the rumen, 228
 
microbial fat, 229
 
milk fat synthesis, 229-31
 
small intestine digestion and transport,
 

229
 
dietary lipids hydrolysis, 228
 
dioxins, 77, 148
 
direct current, 415
 
direct heat exchangers, 332
 
direct process, 3 10-11
 
direct resistance heating, 438
 
disinfectants, 137, 150, 158
 
disulphide bonds, 7, 9
 
dry cow therapy, 29
 
Dutch Chain Quality of the Milk
 

Foundation, 270
 
Dutch HACCP, 478
 
Dutch Milk Genomics Initiative, 199-200,
 

201,208 

E-DNA sensor, 100
 
EC Regulation 852/2004, 185
 
ectoparasiticides, 132
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EHEC see enterohemorrhagic Escherichia 
coli 

electric arcs, 416
 
electric pasteurisation, 437
 
electric permittivity complex, 435
 
electro-heating, 438
 
electro-osmosis, 438
 
Electro-pure, 402
 
electrofusion, 407
 
electron beams, 430
 
electronic pasteurisation, 430
 
electropermeabilisation, 402, 407
 
e1ectroporation, 402, 407, 439
 

mechanism induced during PEF
 
processing, 409
 

ELISA see enzyme-linked immunosorbent
 
assays
 

endocarditis, 48
 
endoparasiticides, 132
 
endoplasmic reticulum, 13
 
enrofloxacin, 466
 
Enterobacter sakazakii, 431
 
Enterococcus spp, 98
 
enterohemorrhagic E. coli, 466
 
enterohemorrhagic Escherichia coli, 31, 49
 
environmental contaminants, 77
 
Environmental Protection Agency, 159
 
enzyme-linked immunosorbent assay, 157
 
enzyme-linked immunosorbent assays, 99
 
enzymes, 20
 
EPA see Environmental Protection Agency
 
Escherichia coli, 28, 33, 40, 100, 248,
 

386,407,409,410,433,439,440,
 
442,443
 

verocytotoxin-producing, 47
 
Escherichia coli ATCC 25922, 443
 
Escherichia coli K12, 444
 
Escherichia coli KI2DH5a, 427
 
Escherichia coli 0157,47,95
 
Escherichia coli 0157:H7, xxi, 32-3,
 

38-9,47,51,89,98,100,101,
 
431, 443, 445
 

prevalence on farms, 33
 
Escherichia coli 0157:H7 932, 411
 
ethidium bromide monoazide, 98
 
European Hygienic Equipment Design
 

Group, 186
 
European Regulation 178/2002/EC, 91
 
European Regulation 2073/2005/EC, 92,
 

93
 
European Union, 159
 
exocytosis, 13
 
extended shelf-life milk, 297-8
 
extended shelf life processing, 306-7
 

FA see fatty acids 
FAD see Food and Agriculture 

Organisation 
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fann
 
assurance programmes, 78-80
 

animal welfare, 79-80
 
GAP, 78-9
 
general, 80
 

future trends, 189-91
 
good hygienic practice, 184-6
 

fat percentage, 208
 
fat separation, 323
 
fat-soluble vitamins, 224
 
fatty acids, 5
 

correlation with fat percentage, 208
 
dietary sources, 225-8
 

concentrates, 226, 228
 
forages, 225-6
 

effect of DGATl K232A polymorphism
 
on composition, 211
 

effects of forage source on cow milk
 
fat, 231
 

genetic correlation, 205-8
 
nonnal content in bovine milk, 230
 
properties
 

chemical, 5---6
 
technological, 5-6
 

fault tree analyses, 345-6
 
FBO see food business operators
 
FDA see Food and Drug Administration
 
FDA 2359b, 475
 
feed, 147, 159, 184
 
ferrocenedicarboxylic acid, 100
 
five point plan, 258
 
flow cytometry, 100
 
Fluorophos, 289
 
FluXXion, 369
 
fodder, 147, 159
 
Food and Agriculture Organisation, 429
 

guides, 269
 
Food and Drug Administration, 93, 159,
 

429
 
food business operators, 91
 
food irradiation see irradiation
 
food safety
 

criteria, 92
 
objectives, 477
 
systems, 451-78
 

Food Safety and Inspection Service, 453
 
Food Safety Enhancement Program, 455
 
food safety management systems, 266, 477
 
forage source
 

effects on milk FA profile of cow milk
 
fat, 231
 

effects on milk fat content and
 
composition, 231--4
 

botanical effects, 232--4
 
fanning system effects, 234
 
fresh grass and conservation effects,
 

231-2
 
forages, 225-6
 

fat content and composition, 227
 
fonnic acid, 318
 
fouling, 187,316-18,335,361
 

simulated impact of direct and indirect
 
sterilisation, 340
 

free water polarisation, 434
 
freezing point depression, 67
 
French Quarter of Good Practice for
 

Livestock Fanning, 271
 
fresh grass, 231-2
 
FSEP see Food Safety Enhancement
 

Program
 
FSIS see Food Safety and Inspection
 

Service
 
FSMS see food safety management
 

systems
 
Fusarium, 134
 
Fusarium oxysphorum, 309
 

l'-glutamyltransferase, 384
 
l'-glutamyltranspeptidase, 428
 
gamma rays, 430
 
GAP see good agricultural practices
 
gas chromatography-mass spectroscopy,
 

152
 
gastroenteritis, 88-9
 
GEA Westfalia, 352
 
gel penneation chromatography, 151, 153
 
gelation, 319-20
 
General Principles of Food Hygiene, 267
 
genetic alleles, 18
 
genetic variation
 

between cows, 202-10
 
cluster tree based on principle
 

component analysis, 207
 
effects of season on genetic
 

parameters, 204-5
 
fat percentage and fatty acids
 

correlation, 208
 
genetic correlations between fatty
 

acids, 205-8
 
heritabilities and variation in winter
 

and summer samples, 204
 
heritabilities found in winter samples,
 

203
 
heritability estimates, 209
 
individual FAs genetic correlations,
 

206
 
unsaturation indices, 208-10
 

Dutch Milk Genomics Initiative, 199-200
 
milk samples analysis, 200
 

exploiting variation in fatty acid
 
composition, 215-17
 

breeding for improved composition,
 
216
 

on-fann segregation, 215
 
milk-fat composition from dairy cows
 

milk,197-217
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mean composition in winter and
 
summer, 200-2
 

phenotypic means and coefficient of
 
variation, 201
 

molecular genetics, 2\ 0-15
 
allele substitution effects for QTL,
 

214
 
effect of DGATl K232A
 

polymorphism on FA composition,
 
211
 

genes involved in desaturation, 211-12
 
role of diacylglycerol acyltransferase
 

1,210-11
 
whole genome scan, 212-15
 

genosensor array, 100-1
 
Geobacillus stearothermophilus, 340
 
GFSI see Global Food Safety Initiative
 
ghee, 128, 154
 
Global Food Safety Initiative, 477, 478
 
glycosylation, 13
 
gold,415
 
gold electrodes, 100
 
golgi apparatus, 13
 
good agricultural practices, 78-9
 
good hygienic practice
 

milk production and processing, 179-91
 
Good Manufacturing Practice, 190,452
 
Gouda cheese, 89
 
Grade A milk, 93, 253, 255
 
grade 'A' program, 467, 475
 
growth potential, 36
 
Guide to Good Animal Welfare in Dairy
 

Production, 270
 
Guide to Good Dairy Farming Practice, 

269
 
Guide to Good Farming Practices for 

Animal Production Food Safety, 
269
 

Guidelines for the application of ISO
 
9001:2000 for the food and drink
 
industry, 266
 

Gullain-Barre syndrome, 44, 48, 88
 

HACCP see Hazard Analysis Critical
 
Control Point
 

haemolytic uremic syndrome, 31, 43, 49,
 
89
 

haemorrhagic colitis, 31
 
Hagen Poiseuille equation, 360
 
Hazard Analysis Critical Control Point,
 

xxi, 44, 184, 190, 266
 
background, 452-6
 

plan vs system, 456
 
preliminary steps as described in the
 

NACMCF and CODEX documents,
 
454
 

principles and definitions of related
 
tenns, 454
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principles and definitions of related
 
terms, 454
 

Index 487 

timeline for documented activities in
 
system criteria development, 453
 

determination, 464-70
 
alternative worksheet for the raw milk
 

receiving, storage and
 
pasteurisation heat and hold step,
 
469-70
 

biological hazards, 466
 
chemical hazards, 466-7, 470
 
hazard analysis worksheet, 465
 
physical hazards, 470
 

milk processing, 451-78
 
initial steps, 456-60
 
prerequisite programs, 460-3
 
product description form for
 

pasteurised fluid milk, 458
 
plan, 471-6
 

corrective action plan (principle 5),
 
473--4
 

critical limits (principle 3), 471
 
effective record-keeping procedures
 

(principle 7), 476
 
monitoring procedures (principle 4),
 

471,473
 
records required for auditing process,
 

476
 
required verification activities, 474
 
summary table for pasteurisation
 

CCP,472
 
validation and revalidation, 475
 
verification procedures (principle 6),
 

474
 
required prerequisite programs under the
 

NCIMS-RACCP program, 462
 
HCH see hexachlorocyclohexane
 
heat exchange systems, 332
 
heat processing
 

application of modelling in dairy 
products, 330--46 

deterministic application to sterilisation, 
338--40
 

simulated impact of sterilisation, 340
 
temperature profiles used for UHT,
 

339
 
deterministic modelling approaches,
 

335-8
 
applications, 336-8
 
limitations, 338
 

future trends, 345-6
 
fault tree analyses, 345-6
 
model-based process control, 346
 
predicting trained panel scores, 346
 
real-time 3D computational fluid
 

dynamics, 345
 
modelling: focus on process, product
 

and costs, 334-5
 
cost aspects, 335
 
process: modelling design aspects, 334
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product quality and safety aspects of
 
modelling, 334-5
 

optimisation, 330--4
 
approaches, 332--4
 
criteria, 333
 
purpose, 330
 
time-temperature graph, 331
 
types, 331-2
 

stochastic modelling application to
 
pasteurisation, 341-5
 

increased holding temperature effect
 
on logarithmic inactivation, 343
 

log inactivation variability, 345
 
microbial inactivation temperature
 

and processing temperature, 343-5
 
probability and cumulative density
 

function, 344
 
process parameters and dimensions of
 

equipment, 342
 
temperature profile and cumulative
 

logarithmic microbial inactivation,
 
342
 

stochastic modelling approaches, 340-1
 
heat resistant mesophilic spores, 182
 
heavy metals, 77,149, 154-5,169,172
 

pollution in milk, 129-31
 
heptachlor, 123
 
heritability, 202
 

estimates, 209
 
hexachlorocyclohexane, 119-22, 152, 153
 
High Heat Infusion, 312
 
high pressure processing, of milk, 373-92
 

effect on milk constituents, 377-84
 
basic physical and chemical
 

consideration, 377
 
carbohydrates, 378
 
caseins, 379-82
 
enzymes, 384
 
lipids, 377-8
 
proteins, 379-84
 
salts, 378-9
 
whey proteins, 382--4
 

effect on milk micro-organisms, 385-9
 
exogenous bacteria inactivation, 388-9
 
raw bovine milk indigenous bacteria
 

inactivation, 387
 
future trends, 391-2
 
principles and technologies, 374-7
 

commonly used pressure units, 374
 
pressure build-up using high pressure
 

pump or piston, 376
 
principles, 374-5
 
technologies, 375-7
 

processing characteristics of high
 
pressure-treated milk, 390-1
 

shelf-life of high pressure-treated milk,
 
390
 

high resolution gas chromatography, 154
 

high resolution mass spectrometry, 154
 
high temperature short time, 278, 281, 298
 
high temperature short time process,
 

331-2,414,438 
pasteurisation system, 459, 473-5
 

hlyA gene, 99
 
homogenisation, 6
 
HTST pasteuriser, 287
 

heat exchange sections, 285
 
layout, 286
 

HTST process see high temperature short
 
time process
 

hybridisation, 99
 
hydrogen peroxide, 52
 
hydroxymethylfurfural, 318
 
Hygiene of Foodstuffs' Directive, 186
 

IAEA see International Atomic Energy 
Agency
 

IDF see International Dairy Federation
 
IDF 2004 Guide, 79-80
 
IDF Code of Practice for Design and
 

Construction of Milk Collection 
Tankers, 185
 

IDF Document 128, 185
 
IFS see International Food Standard
 
immune-PCR,99
 
immunoglobulin A, 382
 
immunoglobulin G, 382
 
immunoglobulin M, 382
 
immunoglobulins, IS, 20, 383
 
inactivation ratio, 412
 
incidence rate of clinical mastitis, 28
 
Indian Council of Medical Research, 117,
 

120
 
indirect heat exchangers, 332
 
indirect process, 311
 
infant food, 129
 
infections
 

asymptomatic, 45
 
secondary, 45
 

infrared radiation, 445
 
innovative steam injection, 306
 
International Atomic Energy Agency, 429
 
International Dairy Federation, 78, 156,
 

186,269,293
 
animal welfare, 79-80
 
GAP, 78-9
 
guides, 269-70
 

Code of Good Hygienic Practices for
 
Milking with Automatic Milking
 
Systems, 269-70
 

Guide to Good Animal Welfare in 
Dairy Production, 270
 

International Food Standard, 478
 
International Organisation for
 

Standardisation, 186, 265, 477
 
standards, 265-6
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International Telecommunication Union,
 
434
 

Invensys APV, 364, 365, 367
 
iodine, 239
 
ion-pairing LC method, 155
 
ionisation, 430
 
IP values see isoelectric points 
IRCM see incidence rate of clinical
 

mastitis
 
iridium/ruthenium, 415
 
iron, 415
 
irradiation, 429-33
 

advantages and limitations, 433
 
applications, 431
 
classification
 

radappertisation, 431
 
radicidation, 431
 
radurisation, 431
 

definition, 429-30
 
electromagnetic spectrum, 430
 
features, 433
 
main effects
 

dissociation, 430
 
excitation, 430
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effects of different feeding strategies,
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distribution of cases according to
 

etiological agent and milk type, 41
 
factors affecting composition and
 

processing properties, 15-21
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genetic factors, 18-19
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seasonality, 16
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fat droplets, 6
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flavour defects
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Bacillus cereus incidence in
 
pasteurised milk, 189
 

bacterial spores adherence on
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end-products, 188-9
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fouling of heat exchangers, 187
 
processing, 186--8
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and processing, 179-91
 

high pressure processing, 373-92
 
effect on constituents, 377-84
 
effect on micro-organisms, 385-9
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principles and technologies, 374-7
 
treated milk processing
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treated milk shelf-life, 390
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294-5
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pathways for major constituents
 
secretion in mammary epithelial
 
cells, 14
 

pesticides, veterinary residues and other 
contaminants, 113-37
 

comparison of OC levels, 124
 
DDT residues in dairy milk samples,
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DDT vs HCH residue levels, 123
 
detergents and disinfectants, 137
 
heavy metal pollution in milk, 129-31
 
mycotoxins, 134-6
 
nitrates and nitrites, 136-7
 
pesticide residues and other chemical
 

contaminants, 114-29
 
radionuclides, 131-2
 
veterinary drug residues, 132--4
 

principal hazards, 180-3
 
microorganisms inactivation in raw
 

milk, 181
 
pasteurised milk, 180-2
 
raw milk, 180
 
thermal death curves of Bacillus
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sporothermodurans, 183
 

UHT-milk, 182-3
 
UHT-processing equipment types, 182
 

quality and safety key requirements, 64-82
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farm assurance programmes, 78-80
 
future trends, 80-2
 
processor's perspective, 65-6
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screening, 467
 
secretion, 13-15
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viscosity, 413
 

milk allergen, 467
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and cows' diet, 223--41
 
diet and nutritional quality of milk,
 

224-5
 
fats, 225-31
 

bovine milk lipids composition, 225
 
clover silages, 233
 
concentrate source, 234-5
 
digestion and metabolism of dietary
 

fat, 228-31
 
fatty acids dietary sources, 225-8
 
forage source, 23 1--4
 
forage source on milk FA profile, 231
 
normal content of fatty acids, 230
 
various forages and concentrates, 227
 

and interdependence between mammary
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minerals
 
iodine, 239
 
selenium, 239
 

practical implications, 239--41
 
effects of different feeding strategies,
 

240
 
proteins, 236-7
 

feeding factors, 236-7
 
vitamins, 237-9
 

;3-carotene and vitamin A, 237
 
effect of ;3-carotene and vitamin E on
 

milk shelf-life, 238-9
 
vitamin E, 238
 

milk contaminants
 
analytical techniques, 150-8
 

detergents and disinfectants, 158
 
heavy metals and radionuclides, 154-5
 
mycotoxins, 156-7
 
nitrates and nitrites, 157-8
 
pesticide residues and POP, 150--4
 
veterinary drug residues, 155-6
 

causes of human pathogenic
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aflatoxin, 171
 
pesticides, 160-8
 
toxic metals, 169
 
veterinary drugs, 170-1
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contaminants management, 159,
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possible sources of contamination of
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regulatory aspects, 158-9
 
sources of contamination, 147-50
 

milk contamination
 
bulk tank, 30, 35
 
environmental sources, 34-6
 

aerial contamination, 34
 
milking and storage equipment, 35-6
 
personnel, 34
 
water, 34-5
 

pipeline milking equipment, 35
 
from udder, 28-31
 

external surface contamination, 30-1
 
udder infection, 28-30
 

milk fat, 197
 
content and composition, 225-35
 

composition of bovine milk lipids,
 
225
 

effects of concentrate source, 234-5
 
fatty acids dietary sources, 225-8
 

digestion and metabolism, 228-31
 
biohydrogenation in the rumen, 228-9
 
dietary lipids hydrolysis, 228
 
fat metabolism in the rumen, 228
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small intestine digestion and
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synthesis, 229-31
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Dutch Milk Genomics Initiative,
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exploiting variation in fatty acid
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mean composition in winter and
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molecular genetics, 210-15
 
milk fat globules, 5-6, 13
 
milk fat globules membrane, 6, 20
 
Milk Hygiene Directive 92/46/EEC, 182
 
Milk Hygiene on the Dairy Farm Guide 

Northern Ireland, 270
 
milk processing
 

bactofugation performance and gains,
 
353-6
 

HACCP and other food safety systems,
 
451-78
 

HACCP concept
 
background, 452-6
 
determination, 464-70
 
initial steps, 456-60
 
plan, 471-6
 
prerequisite programs, 460-3
 

HTST fluid milk processing system 
basic flow diagram, 459
 

other food safety systems, 476-8
 
product description form for pasteurised
 

fluid milk, 458
 
and production
 

good hygienic practice, 179-91
 
required prerequisite programs under the
 

NCIMS-HACCP program, 462
 
milk processor
 

basic requirements, 66-72
 
antibiotic arrangements, 69-71
 
bacterial standards, 67-8
 
collection arrangements and
 

seasonality, 71
 
compositional quality payments, 67
 
quality bonus, 72
 
sensory quality, 71
 
somatic cell counts, 68-9
 

chemical issues, 76-8
 
BSE,76-7
 
environmental contaminants, 77
 
mycotoxins, 77-8
 

continuous quality improvement, 72--4
 
bacterial counts, 72-3
 
somatic cell counts, 73--4
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milk residues, 35
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food safety criteria and analytical
 
reference methods, 92
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Miller-Fisher syndrome, 48, 88
 
minerals see specific mineral
 
modules, 359
 

comparison of different configurations, 
360
 

molecular genetics, 210-15
 
molecular weight cut-off, 359
 
monoazide-linked dyes, 98
 
Monte Carlo analysis, 343
 
Monte Carlo simulations, 341
 
moulds, 134
 
multi-residue method, 152, 153--4
 
Mutual Code of Goat Breeding, 270
 
Mycobacterium avium subsp.
 

paratuberculosis, 74-6, 295, 443
 
Mycobacterium bovis, 29, 466
 
Mycobacterium paratuberculosis, 30
 
Mycobacterium tuberculosis, 10,281,295,
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contamination preventive measures, 78
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organo-chlorinated pesticides, 115
 
organochlorines, 114, 115
 
organophosphates, 126
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causes of pasteurised milk outbreaks in 
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effect of holding temperature, 343
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enzyme inactivation, 289-90
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storage temperature, 294
 
temperature-time conditions, 292
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pasteuriser, 285
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process parameters and dimensions, 342
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further issues, 295--6
 
history, 280-2
 
improving pasteurised and extended
 

shelf-life milk, 277-98
 
legislation and control, 296--7
 
major changes over the last 50 years,
 

282-3
 
MAP,75-6
 
milk with pulsed electric fields, 400-16
 
objections, 279
 
other changes during the process, 294-5
 
other milk-based products, 296
 
parameters, 291-3
 

pasteurisation unit, 291
 
pasteurised milk, 180-2
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Pasteurised Milk Ordinance, 93, 253, 455 pri<
 
pasteuriser faults, 41 pro
 
pathogenic bacteria, 180 pro
 
pathogenic microbes, 248 pro
 
PCBs see polychlorinated biphenyl pro
 
PCR see polymerase chain reaction pro
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pedion AcH plus nisin, 411 pro
 
PEF see pulsed electric fields pro
 
Penicillium, 134 pro
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permeation flux, 359, 360 Pse
 
persistent organic pollutants, 125 psy
 
pesticide residues, 114-29, 467 g
 

analysis, 150 psy 
baby milk powder, 129 PUl 
butter and ghee, 127-8 pul: 
DDT residues, 116--19 d 
endosulfan, 122-3 e 
HCH residues, 119-21 e 
organophosphate pesticide residue, 126--7 
other OCPs and POPs, 123-6 iJ 

pesticides, 77, 114, 147, 160-8, 172
 
PFGE genotypes, 35 n
 
phage display technique, 99
 
phagocytosis, 20
 
phosphatase test, 280, 281, 289
 
phosphohexoseisomerase, 384
 
phosphorylation, 14
 
photo-sensitiser, 7 n
 
PIC see preliminary incubation count p
 
piezoelectric biosensor, 101 P
 
plasmin, 10-11,290, 384, 412 P
 
plasminogen, 10-11
 
plasminogen activators, 10
 
plate heat exchangers, 284, 332
 
plate incubation methodology, 68
 
platinum, 415
 
PMN see polymorphonuclear leucocytes
 
PMO see Pasteurised Milk Ordinance s]
 
polarisation concentration, 361 Pun
 
polyacetylene, 415 pun
 
polychlorinated biphenyl, 77, 148 pyri
 
polymerase chain reaction, 30, 98
 
polymorphonuclear leucocytes, II, 20 Q fi
 
polyphenol oxidase, 232 QTl
 
polyunsaturated fatty acids, 226, 228 qua
 
POP see persistent organic pollutants C
 
post-pasteurisation contamination, 282
 
potassium, 13 I
 
power ultrasound, 424
 
predictive modelling, 334
 
preliminary incubation count, 73
 
prerequisite programs, 269, 460-3, 464
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plate incubation methodology, 68
 
platinum, 415
 
PMN see polymorphonuclear leucocytes
 
PMO see Pasteurised Milk Ordinance
 
polarisation concentration, 361
 
polyacetylene, 415
 
polychlorinated biphenyl, 77, 148
 
polymerase chain reaction, 30, 98
 
polymorphonuclear leucocytes, 11, 20
 
polyphenol oxidase, 232
 
polyunsaturated fatty acids, 226, 228
 
POP see persistent organic pollutants
 
post-pasteurisation contamination, 282
 
potassium, 131
 
power ultrasound, 424
 
predictive modelling, 334
 
preliminary incubation count, 73
 
prerequisite programs, 269, 460-3, 464
 

defined, 460
 
vs CCPs, 461
 

pressure-dependent region, 363
 
pressure-independent region, 362
 
prions, 76
 
pro-oxidants, 6
 
probability distribution functions, 341
 
probiotic bacteria, 53
 
procathepsin D, 12
 
propidium iodide monoazide, 98
 
protease, 412
 
proteinase, 390
 
proteins, 236-7
 
proteolysis, 20, 21, 320, 384
 
pseudocathepsin D, 11-12
 
Pseudomonas fluorescens, 407
 
psychrotrophic spore-fonners, 36
 

gram-negative, 35
 
psychrotrophs, 72-3
 
PDFA see polyunsaturated fatty acids
 
pulsed electric fields, 427
 

drawbacks and limitations, 414-16
 
enzyme inactivation, 412-13
 
estimated element intake after PEF-


treated meal consumption, 415
 
institutions currently working with PEF
 

technology, 403
 
microbial inactivation, 407-11
 

electroporation mechanism induced
 
during processing, 409
 

examples in milk using PEF
 
technology, 408
 

modelling, 411-12
 
milk overall quality, 413
 
pasteurisation of milk, 400-16
 
principles of technology, 401-3
 
processing equipment, 403-7
 

basic configuration, 404
 
different chamber configurations, 406
 
different pulsed wavefonns used in
 

processing, 407
 
pulse wave shape, 406-7
 
treatment chamber, 405-6
 

shelf-life extension, 413-14
 
Punjab Dairy Development Corporation, 116
 
purine, 442
 
pyrimidine, 442
 

Q fever, 30, 34
 
QTL see quantitative trait loci
 
quality assurance, 78
 

Codex Alimentarius Commission
 
standards, 266-8
 

Code of Hygienic Practice for Milk
 
and Milk Products, 267-8
 

general principles of food hygiene, 267
 
Section 3 - Primary Production
 

outline, 268
 
Food and Agriculture Organisation
 

guides, 269
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International Dairy Federation guides,
 
269-70
 

Code of Hygienic Practices for
 
Milking with Automatic Milking
 
Systems, 269-70
 

Guide to Good Animal Welfare in 
Dairy Production, 270
 

ISO definition, 265
 
ISO standards, 264-71
 
schemes on the dairy farm, 264-71
 
texts related, 265
 

quality management system, 266
 
quantitative risk assessment, 477
 
quantitative trait loci, 212
 

allele substitution effects affecting long
chain fatty acids, 214
 

quarg, 12
 
QuEChERS, 156
 

radappertisation, 431
 
radicidation, 431
 
radio frequency, 444
 
radionuclides, 131-2, 154-5, 172
 
radurisation, 431
 
raw milk, 11, 13, 180
 

alternative worksheet for receiving,
 
storage and heat and hold step,
 
469-70
 

antibiotic residues, 69
 
antimicrobial systems, 50
 
effect of mastitis on quality, safety and
 

yield, 246-59
 
elements of quality, 65
 
mastitis effects on quality, safety and
 

yield, 247-56
 
mean deviation of selected milk
 

constituents, 251
 
milk constituents physiological
 

reference values, 250
 
milk contamination causes, 254
 
milk yield, 255-6
 
raw milk quality, 247-52
 
raw milk safety, 252--4
 

microbiological safety, 27-53, 288-9
 
antimicrobial properties of milk, 49-53
 
foodbome pathogens routes of
 

transmission, 45-9
 
limitations of testing as an indicator
 

of safety, 39--40
 
microbial contamination, 28-36
 
outbreaks of illness associated with
 

consumption, 40-5
 
pathogens and milk, 36-9
 

microorganisms inactivation, 181
 
microorganisms inactivation by various
 

heat treatments, 181
 
quality, 247-52, 287-8, 310
 

compositional quality, 249-51
 

herd bulk milk cell count level and 
antibiotic residues, 252
 

hygienic quality, 247-9
 
milk composition and
 

interdependence, 251-2
 
reducing 2-D electrophoretograms, 321
 
safety, 252--4
 
transmission of microorganisms via
 

three main routes, 184
 
RCT see rennet coagulation time
 
reactive arthritides, 47, 48
 
reactive arthritis, 47
 
Recommended International Code of
 

Practice - General Principles of
 
Food Hygiene, 266
 

reducing sugar, 5
 
regeneration efficiency, 285
 
Regulation (EC) No. 178/2002, 253
 
Regulation (EC) No. 852/2004, 253
 
Regulation (EC) No. 853/2004, 253
 
Regulation (EC) No. 854/2004, 253
 
Reiter's syndrome, 47
 
rennet coagulation time, 391
 
residence time distribution, 315
 
resistance heating, 438
 
retentate, 357, 367
 
retinol see vitamin A
 
reversible electroporation, 402, 409
 
Reynold's number, 315
 
@RISK, 343
 
ruminal metabolism, 7
 

Saccharomyces cerevisiae, 409, 410, 439
 
Safe Quality Food, 477, 478
 
Salmonella, 47, 402, 407, 431, 439, 440
 
Salmonella choleraesuis serotype Dublin,
 

443
 
Salmonella Enterica, 51
 
Salmonella Enteritidis, 32, 47, 49
 
Salmonella spp, 37, 40, 88, 89, 94, 95, 98,
 

100, 101,433,466
 
Salmonella Typhimurium, 47, 48, 100,
 

187,411
 
Salmonellae, 38
 
salmonellosis, 89
 
sandwich hybridisation, 101
 
Sanitary and Phytosanitary Measures, 158
 
sanitation standard operating procedures,
 

461
 
saturated free fatty acid, 229
 
sedimentation speed, 351
 
selenium, 239
 
serine proteinases neutrophil elastase, 12
 
Serratia marcescens, 443
 
Shiga toxin producing E. coli, 32, 88, 89
 
Shiga toxins, 31
 
Shigella spp, 47
 
short-chain fatty acids, 5
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silage, 39
 
single nucleotide polymorphisms, 212
 
skimmed milk, microfiltration, 365
 

approximate bacteria retention, 366
 
skin disinfectants, 132
 
solvent partitioning, 152
 
somatic cell count, 28-9, 38, 39, 44, 68-S
 

73--4
 
effect on milk composition and
 

processing properties, 20-1
 
and mastitis, 20
 

somatic cell proteinases, 11-12
 
somatotrophin, 14
 
sonication, 425, 427
 
SPC see statistical process control
 
Specialist Cheesemakers Association, 278
 
Spheron DEAE, 157
 
spoilage, 179, 181
 
spoilage psychrotrophs, 187
 
spongiform encephalopathy, 76
 
spontaneous oxidation, 7
 
spore-forming bacteria, 288, 308
 
SPR see surface plasmon resonance
 

biosensors
 
SQF see Safe Quality Food
 
SSOP see sanitation standard operating
 

procedures
 
stainless steel, 415
 
Standards foe Microbiological Safety of
 

Food, 94
 
staphylococcal enterotoxins
 

in the udder. 29
 
Staphylococcus aureus, 28-9, 39, 40, 49,
 

90,98, 101, 182,248,254,256,
 
349, 386, 407, 431, 443, 445, 466
 

statistical process control, 477-8
 
steam infusion, 311
 
steam injection, 310-11
 
stearoyl-CoA desaturase, 211-12
 
STEC see Shiga toxin producing E. coli
 
sterilisation
 

deterministic modelling application,
 
338--40
 

simulated impact on product quality
 
and fouling, 340
 

UHT temperature profiles, 339
 
milk coagulation, 9
 
post-sterilisation contaminants, 309-10
 

Sterilox, 365
 
stochastic modelling, 341
 

application to milk pasteurisation,
 
341-5
 

holding temperature on cumulative
 
logarithmic inactivation, 343
 

log inactivation during pasteurisation,
 
345
 

probability density function and
 
cumulative density function, 344
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somatic cell count, 28-9, 38, 39, 44, 68-9,
 

73--4
 
effect on milk composition and
 

processing properties, 20-1
 
and mastitis, 20
 

somatic cell proteinases, 11-12
 
somatotrophin, 14
 
sonication, 425, 427
 
SPC see statistical process control
 
Specialist Cheesemakers Association, 278
 
Spheron DEAE, 157
 
spoilage, 179, 181
 
spoilage psychrotrophs, 187
 
spongiform encephalopathy, 76
 
spontaneous oxidation, 7
 
spore-forming bacteria, 288, 308
 
SPR see surface plasmon resonance
 

biosensors
 
SQF see Safe Quality Food
 
SSOP see sanitation standard operating
 

procedures
 
stainless steel, 415
 
Standards foe Microbiological Safety of
 

Food, 94
 
staphylococcal enterotoxins
 

in the udder, 29
 
Staphylococcus aureus, 28-9, 39,40, 49,
 

90, 98, lOl, 182,248,254,256,
 
349, 386, 407, 431, 443, 445, 466
 

statistical process control, 477-8
 
steam infusion, 311
 
steam injection, 31 Q-II
 
stearoyl-CoA desaturase, 211-12
 
STEC see Shiga toxin producing E. coli
 
sterilisation
 

deterministic modelling application,
 
338--40
 

simulated impact on product quality
 
and fouling, 340
 

UHT temperature profiles, 339
 
milk coagulation, 9
 
post-sterilisation contaminants, 309-10
 

Sterilox, 365
 
stochastic modelling, 341
 

application to milk pasteurisation,
 
341-5
 

holding temperature on cumulative
 
logarithmic inactivation, 343
 

log inactivation during pasteurisation,
 
345
 

probability density function and
 
cumulative density function, 344
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process parameters and dimensions of
 
equipment, 342
 

temperature profile and cumulative
 
logarithmic microbial inactivation,
 
342
 

variability in microbial inactivation
 
temperature and processing
 
temperature, 343-5
 

approaches, 340-1
 
Stoke's law, 6, 350-1
 
Streptococcus agalactiae, 28, 248, 254,
 

256
 
Streptococcus equi subsp. zooepidemicus,
 

90
 
Streptococcus thermophilus, 439
 
Streptococcus uberis, 28
 
sulfa drugs, 149
 
sulphonamides, 466
 
super-shedders, 30, 33
 
surface plasmon resonance biosensors,
 

99-100
 
survival ratio, 412
 
synergism, 410-11
 

Tami Industries, 365
 
teat dipping, 29
 
Tetra Pak, 311, 352, 365
 
Tetra Therm Aseptic Plus, 312
 
2,3,7,8-tetrachlorodibenzo-p-dioxin, 126
 
tetracyclines, 466
 
thermal processing, 330
 
thermal regeneration system, 410
 
thermoduric bacteria, 72, 288
 
thermosonication, 425, 427
 
thiocyanate, 52
 
3·A organisation, 186
 
tick-borne encephalitis, 90
 
time-temperature profile, 342
 
TMP see transmembrane potential
 
tocopherols, 7
 
total bacterial count, 248
 
total microbial count, 30, 35, 38
 
toxic metals, 169
 
toxic shock syndrome toxin-I, 29
 
transfer coefficient, 122
 
transmembrane potential, 407
 
transmembrane pressure, 358
 
transmission electron microscopy, 391
 
Trends in Food Science and Technology, 

186
 
triglycerides, 5
 
Tube aPassage de Courant, 312
 
tuberculosis, 43
 
tubular heat exchangers, 284, 332
 

udder, 13-14, 18, 20
 
infections, 28
 

UF-feta, 12
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UHT see ultra-high-temperature processing
 
UHT milk, 51,182-3,401
 
UHT-milk, 182-3
 
UHT milk products
 

and UHT processing, 302-23
 
UHT-processing
 

equipment types, 182
 
UK Food Standards Agency, 270
 
UK National Dairy Farm Assured Scheme,
 

271
 
ultra-high-temperature, 302, 331-2
 
ultra-high-temperature processing
 

changes in milk, 315-19
 
fouling or deposit formation, 316-18
 
lactose isomerisation, 318-19
 
Maillard reactions, 318
 
whey protein denaturation and protein
 

complexes formation, 315-16
 
changes in milk during storage
 

2-D electrophoretograms of raw milk
 
and UHT milk, 321
 

fat separation, 323
 
flavour, 322-3
 
gelation, 319-20
 
protein changes, 320-2
 

definition and principles, 304-5
 
temperature-time combinations for in-


container sterilisation, 306
 
goal, 302
 
kinetics-based approach, 304
 
methods and characteristics, 310-15
 

direct plant temperature-time profile,
 
313
 

electrical heating, 312-13
 
indirect plant temperature-time
 

profile, 314
 
residence time distribution, 314-15
 
temperature-time profiles, 313-14
 
traditional steam and hot-water
 

systems, 310-12
 
microbiological aspects, 307-10
 

heat-resistance sporeformers, 308-9
 
post-sterilisation contaminants, 309-10
 
raw milk quality, 310
 

milk changes during storage, 319-23
 
temperature-time profiles
 

commercial direct UHT plant, 313
 
commercial indirect UHT plant, 314
 

trends, 303--4
 
and UHT milk products, 302-23
 

ultrafiltration, 364
 
ultrasonication, 427
 
ultrasound, 424-9
 

advantages and limitations, 429
 
definition, 424
 
milk processing, 425-8
 

nutritional properties, 427-8
 
mode of action, 425
 

regulatory issues, 428-9
 
ultraviolet lamp, 441
 
ultraviolet light, 441--4
 

advantages and limitations, 444
 
definition, 441
 
milk processing, 442--4
 
mode of action, 441-2
 
pulsed vs continuous, 442
 
types
 

UV-A,441
 
UV-B,441
 
UV-C,441
 
UV-V,441
 

undulant fever, 29
 
uniform transmembrane pressure, 363
 
unsaturation indices, 208-10
 
uric acid, 7
 

validation, 475
 
vegetable fats, 5
 
vegetative pathogens, 288
 
verocytotoxin-producing Escherichia coli,
 

47
 
verotoxins, 31
 
veterinary drug residues, 132--4, 155-{)
 
veterinary drugs, 170-1
 
vitamin A, 237, 466, 470
 
vitamin D, 466, 470
 
vitamin E, 238-9
 
vitamin fortification, 463, 470, 473
 
vitamins
 

content, 237-9
 
,6-carotene and vitamin A, 237
 
effect of ,6-carotene and vitamin E on
 

milk shelf-life, 238-9
 
vitamin E, 238
 

volatile fatty acids, 228
 
volume concentration ratio, 364
 
VTEC see verocytotoxin-producing
 

Escherichia coli
 

whey proteins, 9, 13, 378, 382--4
 
factors affecting HP-induced
 

denaturation in milk, 383
 
whole genome scan, 212-15
 
whole milk, 366
 

X-rays, 430
 
xanthine oxidase, 6, 13, 384
 
Xanthomonas maltophilia, 407
 
xenobiotics, 114
 

Yersinia enterocolitica, 31, 37, 39, 47, 51,
 
95,98, 187,443
 

zero-tolerance, 91
 
Zygosaccharomyces bailii, 439
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