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off-line analysis 263–5, 274, 275
oilseed 55
old-young smearing 475, 477
oligofructose 237
omega-3 fatty acids 240–1
omega-6 fatty acids 240
on-line analysis

quality measurement 263–91
future trends 283–7
microbiological testing 279–80, 283
monitoring fouling and CIP 280–3
physical parameters 265–9, 283
product composition 269–79, 283

rapid and safety of milk 292–309
contamination monitoring during

milking 292, 294–9, 300
monitoring processed milk 293,

299–306
one-point measurements of viscosity

172–3
one-step process for EMCs 438, 439
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oxidation, lipid 15–16, 190, 346
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PAGIF 214–15
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risk assessment and 121–4
pasteurisation effect 109, 113–15
pasteurised cream 194–7
pasteurised milk 135

carbon dioxide and quality 399–400
control of quality 194–7
principal hazards 69–70
shelf-life 76–7

pasteuriser
design 110, 111
source of contamination 74–6

PasTime program 117
pastoral farming 52

seasonal effects 56–7
see alsofarming

Pathogen Modelling Program (PMP) 124
pathogenic microorganisms 69

body’s defence mechanisms 247–9
effects of high pressure 314–15
models for 115–16
see alsomicroorganisms

Pediococcus448, 449, 450, 453, 456,
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peptidases 424, 425, 433–4, 440, 496
peptides 132, 421, 495–6

bioactive 34–5, 230, 231, 243, 384,
385–6

percentiles 122–3
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permeability 171

PET milk bottles 275
Peyer’s patches 248–9, 250
pH/acidity 143, 317–18, 398–9
phage 430
phase transition 379–80
phenylalanine 498
phospholipase C 198–9
phospholipid liposome 422
(photo)acoustic techniques 286, 287
physical parameters 265–9, 283
physical powder properties 340–5
physicochemical processes 185
plane of nutrition 57–8
plant stanols and sterols 239–40
plasmids 433
plasmin 15, 33, 34, 193–4, 421, 423–4
plasminogen 58
plastic food wrap 279
polarography 219
polymerase chain reaction (PCR) 216–18
polyunsaturated fatty acids (PUFAs) 12,

13, 53, 240–1, 515–16, 524
post-heat treatment contamination

(PHTC) 194–5
Posthumus funnel 172–3
post-pasteurisation contamination (PPC)
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powdered dairy products 201–2, 274,

275, 333–65
drying 333, 337–40
evaporation 333, 334–7
modelling quality 347–53
process and product control 353–9
process safety 359–62
quality criteria 340–6

power law 108
power values 115, 116

prebiotics 176, 236–7
precipitation 368, 368–9
predictive models

process control 348–50, 353–4, 355,
355–9

role of predictive modelling 104–5
see alsomodelling

pre-heat treatment 163–4
pre-incubation techniques 195
Premia flow-sheeting system 352, 353
PREMIC control system 355–9
pressure-shift freezing and thawing 324
primary agglomeration 343
probability distribution function 108, 109
probiotics 176, 234–6

health claims 246–60
process control 78–9, 98–9
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process control systems 79
process controllability 264–5
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Process Risk Model 121
process safety 359–62
processing conditions 87–90, 99
processing time 87–90
product composition 269–79, 283
product control 353–9
product development 78
product standards 209
program development 113–15
proline 21
Proosdij cheese 505, 506
propionic acid 10
propionic acid bacteria 449
prosaposin 26, 32
protected designation of origin (PDO)
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proteinases 198–9, 199–200, 424, 425,

440
proteins 18–26, 144, 229–30, 367, 515
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ratio 219–20
detection of non-milk proteins 218
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186–8
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denaturation 345–6
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factors affecting milk protein content

516–18
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hydrolysis 312–13, 384, 385–6
isolation of bioactive peptides and
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molecular properties 20, 21–2
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relative amounts of protein and fat
60

whey proteinsseewhey proteins
yoghurt texture 160–1

proteolysis 204, 493, 495
cheese ripening 420–1, 423–4, 435–6
HP and 315–16, 323–4, 435–6

proteolytic enzymes 72
proteose peptone 3 (PP3) 26, 29

Pseudomonas397
fluorescens191

effect of carbon dioxide 391, 392,
393, 394, 407, 408, 409

psychrotrophs 396–7
Gram-negative bacteria 190–2, 194–5

pulsed electric field (PEF) 125
pyruvate 493

quality
effects of carbon dioxide

dairy products 399–406
raw milk 396–9

influences on raw milk quality 42–67
NSLAB and cheese quality

influence 457–61
selection of strains 461–2

on-line measurement 263–91
powdered dairy products

criteria 340–6
modelling 347–53

protein–related aspects of milk quality
35–6

Quantitative Descriptive Analysis (QDA)
174

quantitative risk assessment (QRA) 118,
120, 121

quarg 472
quartz crystal microbalance (QCM)

sensors 284, 286

radial-flow chromatography 373
Raman spectroscopy 285, 286
raw milk

concentrated 399
flavour 134
principal hazards 69
quality

and effectiveness of pasteurisation
86–7

effects of carbon dioxide 396–9
influences onseefarming
and UHT sterilisation 99

see alsomilk composition
reaction kinetic modelling 348–50
recombinant LAB 256
reconstitution (instant) properties 343,

345
rennet 204
rennet coagulation time (RCT) 318–19,

435
Requeijão cheese 405
residence time 98, 110–12
restricted feeding 57–8
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reverse osmosis (RO) 370
rheology 14

pressure–treated cheese 324
properties of yoghurt 166–71

riboflavin 377
riboflavin-binding protein (RfBP) 30–1
ripening of cheese 420–1

acceleratedseeacceleration of cheese
ripening

smear cheeses 472–7
developing ripening cultures 477–88

risk analysis 118
risk analysis software 120
risk assessment

modelling and 117–21
and pasteurisation 121–4

risk characterisation 118, 119
Roche Diagnostic lactulose kit 303
ROSEPROMILK project 294
ruminant lipid metabolism 519, 520
ryegrass 53

S-values 212
safety, process 359–62
Salmonella69, 70

enteritidis251
typhimurium251–2

salt concentration 430
salting 472
salting-out crystallisation 368
salts 36–8

see alsominerals
Sato process 381–2
saturated fatty acids (SFAs) 515–16
seasonal effects 56–7
secondary agglomeration 343
secondary cheese flora 448, 449
selective hydrolysis 312–13
Seliwanoff’s reagent 305
semi-continous processing 311
semi-hard cheeses 472, 473
semi-soft cheeses 470, 471, 472, 473, 488

cultures for 481–3
surface microflora 475–6

sensors 278–9, 283–5, 286, 293
biosensorsseebiosensors

sensory assessments 174, 175
separation technologies 366–90

chromatography 371–4
crystallisation 368–9
developments 385–7
isolation of ingredients 374–84
membrane filtration 369–71

Sepralac technology 373

septic homogenisation 161–3
serum proteinsseewhey proteins
set yoghurts 158–9, 166–7, 321
SH groups, free 139, 140, 346
shear 59
shear rate 167–71, 172
shelf-life 185–207

bacteria and enzyme activity 190–3
carbon dioxide andseecarbon

dioxide
composition and principal reactions of

milk 186–90
factors limiting 391
long shelf-life products 198–205
quality control for short shelf–life

products 194–8
raw milk enzymes 193–4

short shelf-life products 194–8
shoulder inactivation curves 106, 107–8
sialyllactose/sialic acid 367, 378–9
sigmoidal inactivation curves 106, 107,

108
simulated moving-bed (SMB)

chromatography 373–4
single-cell proteins 10
sleeping problems 242
Slumbering Bedtime Milk 242
smear-ripened cheeses 323–4, 449,

470–91, 499
developing ripening cultures for

477–88
defined cultures for 481–8

future trends 488–9
production and ripening 472–7
surface microflora 475–7
varieties 470–2

Snow Brand process 378
soft cheeses 470, 471, 488–9

cultures for 483–4
surface microflora 476–7

solid fat content (SFC) 56–7
solubility 395–6
solvents 427
somatic cell count (SCC) 58
sour cream buttermilk 145–7
soy proteins 218, 240
species

detecting milk of different species
214–18

milk composition and species 156–7
spectrophotometric method 303, 304
sphingolipids 238
spontaneous lipolysis 193
spores/spore-forming bacteria
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carbon dioxide and 393–4, 395
during heat treatment 406–9
and shelf-life 192–3, 195–7
thermal inactivation 69, 70, 87, 94–5

spray drying 8, 337–40, 368, 382
CFD and agglomeration 351–3

spray nozzles 343–4
spreads (spreadable fats) 200–1, 213
Spreeta sensor 284
stanols 239–40
Staphylococcus476, 477, 478, 479, 485

equorum481, 487–8
xylosus488

starch concentrate supplements 522
starter cultures 231–2

cheese 449
attenuated 426–8
GM of starter bacteria 433–4
lysis of starter cells 428–31, 503
multifunctional 506–7
smear cheeses 477–88
tailor-made 504–5

yoghurt 164–5, 403
steam injection 98
sterile concentrated milk 202–3
sterile flavour 138, 140
sterilisation 81–2, 92–5

in-container methods 93–5
safety and spoilage considerations 93
UHT seeUHT (ultra-high temperature)

sterilisation
sterilised cream 202
sterilised milk 135–7
sterols 212–13, 239–40
stirred-tank chromatography 371–2
stirred yoghurts 159, 166, 167–71, 321
Stokes’ equation 16
storage 100
storage modulus 167
storage temperature 76–7, 91–2
Streptococcus

faecalis451
faecium451
mutans256
thermophilus157–8, 232

streptokinase 423–4
STUVEXCOPS 274
sub-micelle model 23–4
sulphur compounds 494
sulphydryl-groups (SH-groups), free 139,

140, 346
supersaturation 368–9
surface fat 344
surface plasmon resonance 284

sustainability 60–1
sweet cream buttermilk 145
synbiotics 176, 236–7
synchronized calving 6, 11
syneresis 173–4, 197

tailing 107
teats, cows’ 294
temperature 83, 396

accelerated cheese ripening 421–2
monitoring 111, 112–13
pasteurisation process 87–90
storage temperature 76–7, 91–2
see alsoheat treatment

temperature-time profile 96–7
temperature-time regimes 165
texture

DWS technique 267–9
pressure-treated cheese 324
yoghurt 160–76

factors affecting 160–6
measuring 166–74, 175

thermal processingseeheat treatment
thermal vapour recompression (TVR)

evaporators 335, 336–7
thermisation 83–4
thermoduric bacteria 87
thermophilic lactobacilli 432–3
thermoresistant Streptococci (TRS) 280
threonine aldolase 503
Tilsit cheese 470, 471, 476
timothy 53
tocopherols 18
total mixed rations (TMR) 52
total plate counts (TPC) 396
trans fatty acids 515–16, 522
transamination 501–3
transferrin 26, 28
transforming growth factors (TGFs)

383–4
Trichinella spiralis252
triglycerides 12, 52–3, 188–9

TG formulae 211–12
tubercle bacillus 85
turbidity sensor 282, 283
turbidity test 94
tyndallisation 84

udder health 58
UHT cream 203
UHT milk

flavour 92, 137–41
principal hazards 71–2
shelf-life 203
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UHT (ultra-high temperature) sterilisation
81–2, 95–9

heat exchanger fouling 50–1
heat-resistant enzymes 198–9
process characterisation 96–8
process control 98–9
processing conditions 99

ultrafiltration (UF) 370, 375–7, 378
ultraviolet (UV) radiation 125
unsaturated fatty acids, auto-oxidation of

131, 132

vaccination 253
Valio Ltd 238
venting 359, 360
viscosity 167–8, 318

one-point measurements 172–3
vitamin-binding proteins 26, 30–1

vitamin B12-binding protein 26, 30–1
vitamin D-binding protein (DBP) 26,

30
vitamins 17–18, 231, 241, 313
volatiles (volatile compounds) 134, 138,

142–3
flavour formation in cheese 493–5,

496–8

water 44
watering of milk 218–19
Weibull distribution 108, 109, 409
Weltman model 168
wet curd yield 319–20
whey 366, 367

see alsoseparation technologies
whey drainage (syneresis) 173–4, 197
whey growth factor extract (WGFE)

383–4
whey protein concentrates (WPC) 313,

374–7
whey protein isolates (WPI) 374–7
whey protein nitrogen (WPN) index

345–6
whey proteins 18–22, 186–8, 215, 229–30

alteration of casein/whey protein ratio
219–20

concentrated in yoghurt manufacture
161

measuring denaturation of 94
white box models 348–50
whole milk powder 140, 202
World Trade Organization (WTO) 119

X-prolyl dipeptidyl aminopeptidase
(PepX) 429

xanthine oxidase 33

Yakult 235
yeasts 473, 474, 476, 477, 480–1
yield stress 167
yoghurt 155–84, 232, 237

carbon dioxide and quality 402–4
effects of HP on yoghurt–making

properties of milk 321
factors affecting texture 160–6
future trends 174–6
manufacture of 155–60
(off)-flavour 142–5
rheological and textural properties

166–74, 175
shelf-life 197

yoghurt beverages 158, 160, 403–4
yoghurt-like products 158
Yömaito 242

z-value 83, 84, 105, 106
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