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dissolved oxygen decrease 262,
264-266
lactosylation (see also Maillard
reaction) 277-278
light-induced 280-281
lipolysis 271-272
Maillard reaction, browning (see
Maillard reaction)
monosaccharide formation 278
pH decrease 262, 263-264
protein cross-linking  275-276, 267
proteolysis 273-275, 274
temperature effects 262, 267, 267, 272
vitamin reduction (see also
vitamins) 279-280
China 1,2, 3, 323, 326, 336, 349
chromatography
gas chromatography
with capillary column 468, 472, 475, 476
with flame ijonisation detection
(FID) 468
high-performance liquid chromatography
(HPLC) 471-479, 488, 489,
490-491, 491,503

ion chromatography 479, 480, 505
chromogenic/colourigenic substrate 473,
474, 486
clarifying agent 462
cleaning and sanitising 161-168
acid detergents 163-164, 163, 165
alkali detergents 163-164, 163, 165
biofilms (see also biofilms) 240
cleaning effectiveness 72, 164
deposit types 163
enzyme detergents 240, 289
kinetics 186
single-stage 164
rinsing, product-changeover 161, 162
two-stage 164
water—product changeover 161, 162
clumping of bacteria 20, 124
coagulation 188
rennet/rennet coagulation time
(RCT) 193, 194,212-217, 216,
218, 307
cocoa powder 380-382
spores 88, 89, 89, 378, 378
coconut products 402-403, 404, 410-411
Codex Alimentarius 17, 29, 323, 324
coffee 411-412
colloidal calcium phosphate (CCP) 376, 435
colour
CIELAB system 305, 462
colour difference (AE) 294, 462
Hunter system 462
Minolta® chromameter 462
pink discolouration 87
Combibloc 264
commercial plants 120-122, 122
commercial sterility/commercially sterile
products 54, 58, 327, 329,
430, 532
computer simulation/modelling 57, 240,
356357
based on temperature-time profile 57
Excel spreadsheets 57, 61, 339
kinetics-based 57
Matlab 57
effects of heating on milk
components 57
Premia® 57, 240



concentration
by evaporation 365, 367, 369, 370, 371,
372
by membrane filtration 372-373
conduction 132
conductivity 132, 134
contamination/failure/defect rate 86, 90,
91, 155, 328, 329, 331, 332,
333-334, 333, 334, 340, 342-344
convection 135
cooling jacket on steam infusion
chamber 105
counter-current flow 109, 137
cream
aerosol cream products
cream layer 304, 306
cream line 19-20
lipasein 272
separation conditions 387
UHT cream/whipping cream
386-387,474
critical control point (CCP) (see HACCP)
Crown corks 58
Cryptosporidium 322
116, 126, 131, 133

386

crystallisation

d
dairy-like products 12
deaeration 154, 414
density/specific gravity
269, 367, 368
bacteria 443
food components
measurement 463
desserts 378, 385
diacetyl 208
dielectric loss factor 148
diffusion 140, 149, 162, 162, 163, 167
digestibility of UHT milk 391
dimensionless groups 136
Biot number 137, 224, 227, 228
Nusselt number 136
Prandtl number 136
Reynolds number 136, 166, 327
temperature ratio 21
disinfection/sterilisation (see also sterilisation)
heat 167, 168

124-126, 216,

124

Index
chemical 168
dissolved air/oxygen/gases 115, 124, 126,
140, 154
measurement 463-464
dithiothreitol 188

dose-response relationship  73-74
dye test for package integrity 159
dynamic range 508

e
EDTA, Na,EDTA 182, 182, 287, 371, 479
emulsifier(s) 388
emulsion(s), emulsion stability 386, 404,
410,411
stabilisers
carboxymethyl cellulose (CMC) 377,
380-381, 385, 386, 388, 402, 411
carrageenan 377, 380-381, 382, 383,
385-387, 402-403, 411
energy requirements 114
engineering aspects 123
enterocolitis 82
enterotoxins 351
enthalpy 125,131, 132,133
entropy 125
enzyme(s)
acid phosphatase 30
alkaline phosphatase 16, 30, 59, 150,
324, 324, 325, 435, 436, 437, 438,
443, 445
reactivation 278
amylase 192, 289, 290, 385, 401, 461-462
amyloglycosidase 462
f-galactosidase/Maxilact®
cathepsins,
esterase 473-474
fucosidase 30
gamma-glutamyltranspeptidase
(GGTP) 30
glucoamylase 401
glycosidases 65, 462
lactoperoxidase 16, 29, 30, 49, 66, 66,
325, 325, 432, 438, 445
lipase, bacterial 16, 31, 67, 192, 447,
448, 473-474
lipoprotein lipase (milk lipase) 16, 31,
67, 192, 435, 438, 442, 443

198, 401

545
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enzyme(s) (contd)
lipoxygenase 406
lysozyme 435
mannosidase 30, 31
N-acetyl-p-D-glucosaminidase
(NAGase) 30
oxidoreductase 240
papain 401
pectinesterase, pectic
enzymes 413-414
peptidase 65
phosphodiesterase 30
phosphohexose isomerase 30
phospholipase/lecithinase 69, 74
plasmin/plasminogen 16, 30, 42, 46,
111,112, 115, 150, 273-272, 290,
291, 337, 435, 438, 445, 490491,
490, 491
protease, bacterial 16, 31, 67, 69,
273-274, 352, 438, 447, 448,
490-491, 490, 491
protein-glutaminase 277
sulfhydryl oxidase 273
transglutaminase 392
trypsin 508
xanthine oxidase 438
enzyme inactivation 42
ether 127
Europe/EU 115, 324, 325, 325, 326, 356,
444
evaporation (see concentration)
Excel programme 57, 119
exopolysaccharides 240
extended shelf-life (ESL) milk processing
approaches (see also heating
methods, ESL) 41, 44-52, 532
antibacterial agent 50
bactofugation 50, 443-444
gamma-irradiation 51, 446447
high pressure processing 433
microfiltration 49, 429-433
pulsed electric field (PEF)
technology 51, 435-436
shelf-life 532
thermal 16, 44,51
UV-irradiation 50, 444—446

f
failure rate (see contamination/failure/
defect rate)
fat
fat globule
coalescence/aggregation 153
size 151, 152, 291, 466
fat particle size 464-467, 466
fat separation 115, 290-291, 306, 464
fibre 377,379, 380-381, 384-385, 379,
402-403
Finland 5
firming agents 367
firmness 393, 394, 396
flat-sour defect 86, 90
flavour 201-207, 202, 266-273, 266
improvement 207, 272-273
beany 406
bitter 73, 202, 270-271
caramelised 150
cardboardy, tallowy, unclean, in UV
irradiated milk 445
chalky 203, 204
heated 201, 202, 268-279
cooked 56,59, 201, 202, 269-270
rancid 203, 271, 272
sour (see also flat-sour) 341, 354
sulfurous 201, 202, 204-205, 268
stale, oxidised 150, 202, 207, 208,
269-270, 468
volatiles determination 467-468
fluid flow
turbulent/turbulence 105, 110, 114,
116, 120, 129, 135, 136, 142, 143,
143,144, 151, 152, 167, 224, 225,
229, 232, 327, 444
laminar/streamline 116, 120, 129, 136,
143, 143, 144
fluorogenic substrate(s), fluorimetric
assays 349, 473-474, 477, 486,
481, 490
Fluorphos® 30
foaming 216, 338
food composition 123
food poisoning 73
forewarming (see pre-heating)



fouling 119, 222-238
biofilms 238-240
biofouling 223-224
costs of 223
deposit formation 225-227, 229, 232
direct vs indirect heating 114, 223, 232
experimental equipment 229
factors affecting
flow rate 223
heat stability 223
ionic calcium 224
pH 224,232
plant setup 230
product characteristics 232
temperature/temperature differential
(AT) 224-225,366
induction period/lag phase 225, 227, 228

measurement 225-230, 469-470
amount of deposit 225
indicators 229

overall heat transfer coefficient (OHTC)
change 223,225,227, 228,469
pressure change 226, 227, 469
sensors, monitors 228-229
temperature change 226, 469
mechanism 235-236
models 240-242, 241
pre-heating 111, 112, 224, 237, 238
reduction of 236
rigs 227-228
run times 227, 228, 233, 242
France 1,2,5,343
free fatty acids 271, 474, 475, 476, 487
freezing of milk 304, 305, 306
freezing point depression (FPD) 125, 139,
183, 216, 303, 305, 306, 404, 408,
408, 470, 470
fruit juice, puree, drinks
412-415, 412
furosine 45,49, 115, 122, 195, 198, 208,
209, 210, 241, 367,471
Fusarium oxysporum 90

288-289,

9
galactose 211, 278

galactose phosphate 278

Index

gelatin 385, 386, 395, 409

Germany 2,10

glass bottles 21, 58, 60

glucose 198, 462

glycerol 127,134

Gram-negative bacteria 32, 49, 50, 65, 80,
81, 85, 89, 439, 441, 446, 447

Gram-positive bacteria 46, 50, 52, 65, 69, 81,
84, 85, 89, 341, 439, 441, 446, 447

Greece 1,2
h
HACCEP, critical control points 327, 328
headspace 264, 265, 278, 280
heat exchangers
plate 22,109
scraped surface 109, 414
tubular 22
heat film coefficient 135, 136
heat inactivation of bacteria 78-80

hydrogen peroxide (see aseptic
packaging)
sub-lethal injury 439
thermal
decimal reduction time (D-value)

(see index/indices/parameters)
logarithmic thermal death 78, 78
thermal death curve, tailing 75, 79
z-value(see index/indices/parameters)

heating methods
batch or holder 21, 324
in-container sterilisation, canning,

retorting 16, 52, 56, 58-61, 181,

214-220, 218, 219, 221, 504
Shaka® retort 60, 60

direct-steam injection, steam
infusion 104—108, 113-115,
114, 115,117, 339
electric tube heating 146
high-heat infusion 115
high-temperature, short-time
(HTST) 22-24,324
innovative steam injection (ISI}
indirect—plate and tubular heat

exchangers 109-111, 113-115,

114,115

46, 56,57
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Index

heating methods (contd)

microwave 140, 148-150
multiple treatments 51
ohmic 146-148

scraped-surface 116
RotaTherm® process 117
heating profiles 26, 60, 110
heat regeneration 22, 114
heat resistance
bacteria 80, 84, 86, 87, 90
enzymes 67
spores 75,342, 342
heat stability 212-222
heat coagulation time (HCT) 212-217,
220, 401
homogenisation 153, 217
pH 222
ionic calcium 213-222, 222, 366
alcohol/ethanol stability (see stability tests)
heat transfer 109, 132
hexanal 269, 270, 281, 282
hexosamines 278
high-energy electrons 446
history 1-12,17, 20, 183, 289
homogenisation (see also non-thermal
technologies, high pressure
homogenisation) 150-153,
290-291, 367, 369, 371, 386, 389
efficiency 153, 290, 465
microfluidisation 440
steam injection 105, 153
upstream, downstream 108, 114, 153
housed animals 70, 73, 336, 527-528
HTST (see heating methods)
hydration 88, 365, 379, 394, 405
hydrogen peroxide (see aseptic packaging,
lactoperoxidase system)
hydrophobicity 274
hydroxymethylfurfural (HMF) 112,115,
197, 205-209, 211, 367, 472
hypothiocyanite (see lactoperoxidase system)

i

ice-cream, ice-cream mix 34, 222, 387, 389

in-container sterilisation (see heating
methods)

illness 322

index/indices/parameters

bacteriological
B* 42,55, 56, 61, 339
D-value 24, 24, 66, 75, 87, 406, 447
Fo 42,44-48,47,52,53,58,61, 111,
112, 119, 120, 122, 241, 339

p* 26
pasteurisation unit (PU) 25

Qi 41,42,55

z-value 25,25 41, 42, 43,47, 66, 75,

76, 87
chemical heat (see also furosine, HMFE,
lactulose) 208-212,210, 211
C* 43,46, 55, 56,61, 285
Qu 55
whey protein denaturation (see also
whey protein, denaturation &
P-lactoglobulin
denaturation) 209, 210, 212
India 2
individual cow’s/goat’s milk 177, 399
infant formulae 390-391, 390
innovative steam injection (ISI) (see heating
methods)
inulin 384
ion exchange 472,473, 475, 480, 481, 508
ionic strength  481-482, 484
Ireland 390
irradiation (see non-thermal technologies)

J

Japan 2

Johne’s disease 66

Jupiter system 116

just noticeable difference (JND) in
colour discernment 294, 463

k

kinetics (see computer simulation)

!

lactoperoxidase system (LPS) 66, 67, 67

lactose 181, 183, 189, 195-200

lactose-hydrolysed, lactose-reduced
products (see milk, modified)

lactosylation (see Maillard reaction)

lactulose 42,111, 112, 119, 120, 122,
198-200, 208-209, 210, 325, 325,
367,472-373



laminar flow (see fluid flow)
laser diffraction 464, 465
latent heat 104, 126, 129, 130-131, 144
Latvia 5
leakage 82, 90,223
leaks 22, 24, 32,154, 159, 339
levans 33
light barriers 156, 157, 265, 280—281
light-induced changes 60
light scattering 142, 292, 465, 502
limiting resistance 137-138
lipase activity determination,
substrates 473-474
lipase, heat-resistant bacterial 192
lipolysis 21, 23, 271-272, 300, 337, 339, 475
free fatty acids 300, 337, 475, 476
hydrolytic rancidity 271-272
loss tangent (tan 8) 140
lossy materials 140
low temperature inactivation (LTT)
191-192, 271
lysinoalanine (LAL) (see also protein
cross-linking)
determination 473

m
magnesium 222
Maillard reaction 196-198, 292-299
in fruit juices 298
in milk and milk products 195-198,
292-298
advanced reaction products (see also
protein cross-linking) 197
Amadori rearrangement 195
blocked/available/free lysine 195,
195, 210, 241, 475-477
browning 59, 122,
carboxymethyl-lysine (CML) 197,
208, 211, 212
lactosylation 195-198
lactulosyl-lysine 195, 210, 471
reducing sugars 195, 198
melanoidins 211
Malaysia 2
maltoheptaose (see amylase)
mass transfer 123, 140
mastitis (see protease(s), plasmin)
membrane filtration 373-374, 430

Index | 549

concentration 373
diafiltration 373
dialysis, dialysate 409, 496-498
microfiltration (see also non-thermal
technologies) 373
nanofiltration 372, 373
reverse osmosis 372
ultrafiltration 372, 496, 498, 498
uniform transmembrane pressure 433
Visking membranes 496
melamine 323
meningitis 82
mercaptoethanol 188, 276, 491
metabolomics 507
methional (see sulfur compounds)

methods
analytical
atomic absorption spectrometry
(AAS) 480

Bradford method for protein
determination 488

enzyme-linked immunoabsorbent
assay (ELISA) 352

inductively coupled plasma (ICP) 479

isoelectric focussing 508

mass spectrometry (MS) 508

nuclear magnetic magnetic resonance
resonance (NMR) 506-508

polyacrylamide gel electrophoresis
(PAGE) 490-492, 492

proteomics 508—-509

SPME extraction for gas
chromatography 467, 475

chemometrics 505-506
microbiological

antibody-based, Assurance EIA,
GeneQuence, Tecra™,
VIDAS 350-352, 351

ATP-based 347, 350

Bactoscan™ 347, 354

bioluminescence-based 347

carbon-dioxide-based, BioLumix,
RABIT 347,348

colour indicator-based, Soleris 347,
348

direct epifluorescent technique (DEFT)-
based, EZ-flo  346-348, 347

direct microscope count (DMC) 346



Index

methods (contd)
dissolved oxygen depletion-based,
GreenLight 347,348
dye-reduction-based (methylene blue,
resazurin) 18, 19, 354, 464
flow cytometry-based, BactoScan, BD
Accuri C6, Chemunex 347,
348-349
high-resolution melt analysis 528
immunological (see antibody-based)
impedance-based, Bactometer,
RABIT 347,347
most probable number (MPN) 346
nucleic acid-based 352-353, 353
plate counting  339-340, 345-346, 346
polymerase chain reaction
(PCR)-based 73
psychrofast test 82
rapid methods 347-352
ribotyping 352
16S rRNA-based 528
test kits 350, 351
physical
Coulter counter 465, 466
ElecTester® for physical
defects 354-355
freezing point depression 470
LUMiSizer® 305, 376, 502
particle size, Malvern Mastersizer
465, 466, 466, 467
QuickSCAN™ 502
turbidity, emulsion quality analyser
(EQA®) 465
ultrasonic devices 355
methyl ketones 208, 211, 269-270
microbiology, microflora (see also
bacteria) 65-91
microbial count, total viable count
(TVC) 323,432,436, 440, 443,
445, 446, 449
milk
in-container sterilised 90
raw 65
thermised 16
pasteurised 80
UHT 82
microwave heating (see heating methods)

142,

milk fat globule membrane (MFGM) 31,
208, 268
milk composition 6, 396, 397, 397, 400, 404
milk consumption/production 2
milk microbiome 355-356
milk stone 223
milk from animals other than cow 20,
396-401, 397
buffalo 299, 397-398, 397
238, 400-401, 397
178, 181, 188, 217, 218, 218, 220,
227, 228, 234, 235, 238, 302, 303,
398-400, 397, 400, 500, 501
human 397, 509
milk, modified
breakfast 384—385
concentrated, evaporated, condensed 299,
367, 368, 368, 371-373
flavoured 222, 377-383, 380-381
chocolate 87, 302, 303, 378, 379-383,
380-381
ingredients 380-381
strawberry 302, 303, 381
fruit-flavoured 378-379
high protein milk drinks
lactose-reduced, lactose-free
303, 373-374
mineral-fortified 374-377
recombined 299, 365
reconstituted 87, 222, 365
“milk’, based on plants and nuts
402-403, 404
almond 402-403, 404, 412
coconut 402-403, 404, 410-411
peanut 299, 402-403, 404, 408-412
soy 299, 357, 376, 402-403, 404, 405,
405, 404-408
milk powder 74, 82, 8788, 367, 371, 376,
377,378, 388, 390
minerals in milk (other than calcium)
fortification of milk 183, 184, 376377
partitioning in milk 184, 376377
models/modelling (see computer simulation
& fouling)
monocarbonyls 207-208
monosaccharides formation in UHT
milk 278

camel
goat

381, 383-384
198, 302,

401-415,



mouthfeel 153

multiple resistances 137

n
Nernst equation 480, 484
Newtonian and non-Newtonian fluids
126, 502
New Zealand 1,2, 3, 262, 326
nisin 50
nitric acid 161, 163, 164, 168, 240
NIZO 241-242
non-dairy products 401-415
ice-cream 387-389, 389
“milks” (see “milks” based on plants and nuts)
non-thermal technologies (427-450,
428-429, 533
bactofugation (Bactofuge®)
443-444
carbon dioxide including high pressure
carbon dioxide 429, 447-450
high pressure homogenisation
(HPH) 428, 439, 438-443
pulsed electric field (PEF)
technology 51, 428, 435-438
ultra-high-pressure homogenisation
(UHPH) 438
gamma-irradiation 51, 429, 446-447
high pressure processing (HPP) 428,
438, 439, 433-435
microfiltration (Bactocatch®) 44,
428 427, 429-433, 430, 431
UV irradiation 50, 439, 444446
Norway 1
Nusselt number (Nu) (see dimensionless groups)
nutrients, nutritive value 184, 187, 189,
195, 212, 279, 293

50, 428,

o

ohmic heating (see heating methods)

oils, vegetable 127,130, 133, 134
orthophosphate 287

overall heat transfer coefficient (OHTC) 22
oxidative changes 60

oxygen permeability 265, 280

p

paperboard cartons, (see also aseptic
packaging) 264

Index

particle size, particle size distribution (see
also methods, physical, Malvern
Mastersizer) 89, 153, 306
particulates, particulate material 115, 116,
138,139, 146, 148, 150
pasteurisation 15, 16, 17-35, 324
equipment 21
history 18
processing conditions
pasteurised milk
flavour 312
quality 334-335
pasture feeding 217
pathogenic microorganisms
322, 366
pectin  413-415
pentanal 269, 281, 282
peptides 273-275, 488-492
caseinomacropeptide (CMP) 193, 489
determination
fluorescamine, OPA, TNBS 490
HPLC analysis 490, 491
PAGE analysis 491-492, 492
distinguishing between peptides
produced by plasmin and by
bacterial proteases 490-492,
490, 492, 492
y-peptides 273, 274, 492
proteose peptones 185, 273, 492
permeate 391-392, 498
pH 368, 369, 404, 412, 484, 496, 498, 497
changes 177-181, 180, 182, 222, 302,
370, 376
formulations 337
phenyl phosphate 30
phosphates (see stabilising salts)
phosphatase test 18
phosphatidyl choline 74
phosphomolybdate 479
phosphorus 478, 479
physical properties of foods 123
pilot plant 117-122, 118, 119,122, 122
pinhole leaks 24
planktonic cells 73
plastic bottles 58, 60
plate heat exchangers (see heat exchangers)
polyphenols 411

27, 34, 34

17, 28, 29, 34,

551



552

Index

polyphosphate (see sodium
hexametaphosphate)

Portugal 1

positive displacement pump 151

post-processing contamination (PPC) (see
also shelf-life of milk) 20, 30, 32,
323, 335, 342

191, 202, 207, 233, 237

140

potassium iodate
power dissipated (p,)
Power law 128
powders 85

Prandtl number (Pr) (see dimensionless groups)

predictive modelling (see computer
simulation)
pre-heating, forewarming (see also fouling)
34,34,103,111-113,111, 114,
369, 370
preincubation for microbiological
analyses 344-349
pressure measurement 144, 145
pre-treatment (see also pre-heating,
Jforewarming) 405
probabilistic assessment 75, 356
probabilities  329-331, 331, 332, 356
processor 324, 336, 339, 342, 343, 350, 357
producer risk (see risk)
product recalls and alerts
332, 356, 357-358
properties of foods, physical and
thermal 123-142
conduction and thermal
conductivity 109, 123, 132, 135,
136, 138, 146
density 108, 124-126, 148
diffusion 140
electrical 139
dielectric constant (¢') 139, 140, 148
dielectric loss factor (¢’) 139, 140, 148
electrical conductivity 139, 139
electrical resistance 139
enthalpy 125,130, 131-132, 132
heat transfer 132-138
latent heat 130
optical, refractive index 141, 142
size, shape, surface area 123, 124
specific heat 129-130, 130, 136—137,
140, 144

322, 325, 330,

surface properties 140
thermal diffusivity 135
viscosity 110, 116, 124, 126-129, 127,
127, 128, 136, 136, 142, 147, 150,
153, 162
water activity 138-139, 138
proteases(s)
bacterial 67, 68, 191
low-temperature inactivation (see low
temperature inactivation)
plasmin 190-192
assays 486487
inactivation 190-192
plasmin activator 190
plasmin inhibitor 190
plasminogen 190
plasmin proteolysis
protein cross-linking,
polymerisation 188-189,
275-276, 276, 286
by disulfide bonds 184, 186-187
by non-disulfide bonds 187-189,
275-276, 276, 286
via advanced Maillard reaction
products 188, 275-276
dicarbonyls, glyoxoal, methyl
glyoxal 188
via dehydroalanine/
isodipeptides
histidinoalanine
lanthionine 188
lysinoalanine 188
during storage of UHT milk
275-276
during UHT heating 188, 189, 275-276,
286
proteins, determination of 487-488
bicinchoninic acid (BCA) 488
Bradford 488
Folin-Ciocalteu reagent
HPLC 488, 489
Kjeldahl 487
PAGE 488
protein stabilisation 111, 112, 114
proteolysis, proteolytic degradation
(see also chemical changes during
storage, peptides) 67-69

190, 191

188, 275-276
188

488



age gelation 284-285
free amino groups determination
275, 490, 490
fluorescamine 275, 490
ortho-phthalaldehyde (OPA) 275, 490
trinitrobenzenesulfonic acid
(TNBS) 275,490
measurement 274-275, 488-492, 492
non-protein nitrogen (NPN)
determination 275, 307, 489
proteomics 490
pseudoplastic fluid 127
public health, safety 17, 65, 71, 322-333, 322
puree(s) (see fruit juice, puree, drinks)
Pure-Lac® 46

q
quality 323

quality assurance 321
quality control 321

raw material quality 336-338

r
raw milk quality 271
reactivation of alkaline phosphatase
339-340, 342
recording 328, 339-340, 342
regeneration 22,114, 115, 144
regulations
additives
hydrogen peroxide
stabilising salts 367
EU 323-326, 324, 325, 335
heat treatment of milk 45, 323-327, 324
relative chemical effect 55
rennet, rennet coagulation time (RCT)
(see coagulation)
renneting 31
reprocessing UHT milk 87
resazurin (see methods, microbiological,
dye-reduction based)
residence time distribution, average,
minimum 24, 142-144, 143
resistance to heat transfer 126, 135, 137
retentate (see membrane filtration)
retort (see also heating methods,
in-container sterilisation) 58-61

207, 471-472

Index

Reynolds number (Re) (see also
dimensionless groups)
122,142

rheometer 502

rhodamine 475

rinsing 161-162, 162, 164

120,

risk

consumer 332, 332
producer 332, 332
RNA 352

ropiness 32
run times (see fouling)
Russian Federation 2

S
safety 321-323
salt balance 222
sampling
microbial testing  343-344
plans 331, 332-335, 333, 334
process verification 90, 160, 160,
328-329, 333-334, 333, 334
refrigerated products (pasteurised, ESL)
334-335
theories 329-330
sanitising 161-168
sauces 60
seals 86
seasonal variation 6, 73, 233, 233
sediment
levels 216, 218, 219, 221, 305, 306,
368, 400
measurement 301, 492-493
sedimentation 282-283
sensory evaluation 493-495,
494-495
separation methods
centrifugation 489-499
membrane-based, dialysis, UF
496-498, 497, 498, 498
septicaemia 82
shape 123
shear 225,129
rate 126,128,152
stress 126, 166, 167
thickening 128
thinning 127

553
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shelf-life 85, 261-263, 430, 432, 434, 437,
448, 531-532
best-before/use-by dates 4, 6, 11, 261,
263,531
extension of (see ESL milk)
post-processing contamination (see
post-processing contamination)
spoilage rate (see contamination/defect/
Jailure rate)
tests 34
UHT milk 54
silage 69,70
sloughing 88
sodium alginate (E401) 386, 388, 389, 403
sodium borohydride 477
sodium caseinate 381, 384, 386
sodium dodecyl sulfate (SDS) (see methods,
chemical)
sodium hydroxide 232
sodium sulfite 463
somatic cells/somatic cell count
(SCC) 430,443
South Africa 45,50
soy milk (see beverages)
Spain 2
specifications (microbiological) 345
specific enthalpy 131, 132,133
specific gravity 124-126
specific heat 129, 130
specific resistance 129, 130
specific volume 125
spectroturbidity 465
split heater 110
SPME fibres 204
spoilage of milk (see shelf-life)
spores
activation, germination 77-78
counts 70,72, 87, 88, 336, 378, 378
heat-resistant, thermoresistant,
thermotolerant 16, 115, 336
inactivation 55,75-78,76, 87,378
fast-germinating 77
slow-germinating 77
sources 527-528
sporicidal treatments 54, 55, 434,
449, 450
thermophilic 42, 42, 47, 47, 55, 55, 56

spore-forming bacteria (see also bacteria,
Bacillus and
Clostridium) 69-78, 527-529
mesophilic 16, 69, 90
psychrotrophic 16, 44, 70, 74, 433, 529
thermophilic 55, 56, 69, 70, 90
stabilising salts 367, 371, 400
disodium hydrogen phosphate
(DSHP) 30, 58, 181-182, 182,
217-218, 219, 221, 369, 371, 399
sodium citrate, trisodium citrate
(TSC) 58,181,182,217-218,
219, 221, 287, 368, 368, 299
sodium hexametaphosphate (SHMP)/
polyphosphate 181, 286-287,
326, 367, 371
stability tests
alcohol/ethanol test 181, 220-222, 216,
307, 399, 400, 499-501, 500, 501
feathering test 387, 501
heat coagulation test (HCT) (see heat
stability)
Ramsdell phosphate test 182, 287-288,
307, 501
turbidity test 59, 113, 504—505
stage of lactation 190
stainless steel 226, 230, 238-239
starch-based desserts 461
steam (see also heating methods, direct, steam
injection/steam infusion) 136
culinary 108
presence of air 135
requirements 114, 144
tables 125,130, 131, 154
sterilisation, thermal 52
botulinum cook 52, 90
equipment 90-91
history 8
microwave assisted thermal sterilisation
(MATS) 150
pressure-assisted thermal sterilisation
(PATS)
12D process 52, 90
stevia 377, 279, 380, 382
Stokes equation/law 124, 290
storage 261-290
accelerated storage testing 300-301



effects on UHT milk/reconstituted milk
261-298, 367
trials of UHT milk 301-307
sucrose 127
sulfur compounds
determination of
SPME extraction and gas
chromatography pulsed flame
photometric detector
(PFPD) 204-205
dimethyl disulfide 206
dimethyl sulfide 206
dimethyl trisulfide 206-207
hydrogen sulfide 205, 242
methanethiol 206, 242
reduction 207
surface area 123
surface area to volume, (SAV)
surface effects 140-141, 225
surface tension 141, 141
Sweden 1
sweet curdling 74
sweetened condensed milk 12, 138, 372
sweeteners, stevia 377, 379, 382
Switzerland 10, 54

204-207, 211

124

t

Taiwan 5

tankers 239

tea 311-412

temperature—time profiles
108, 110, 339

temperature of storage
303, 305, 306

tests (see methods)

Tetra Pak 115, 117, 159, 160, 264, 344, 430

texture 370, 385, 388, 398

Thailand 2

thermal boundary layer 223

thermal conductivity 134

thermal diffusivity 135, 136, 149

thermisation 15, 16, 16.

thermoduric bacteria 29, 65, 433

thiamine (see indices, C* and vitamins)

thinning 385

thiocyanate (see lactoperoxidase system)

thixotropy 128

57, 60, 108,

85, 286, 307, 302,
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time—temperature indicators 262, 358

titratable acidity 181, 337, 485-486

tomatoes 414

toxigenic 73

toxins 49, 73,74, 322

tributyrin 473

triolein 373-374

trypsin inhibitor 322, 407

tryptophan 195, 210, 504

tubular heat exchangers (see heating
methods, indirect)

turbidity test 59, 325, 504—505

Turbiscan® 502

Turkey 2

turbulent flow (see fluid flow)

Tween 80 409

tyndallisation (see also ESL, extended
shelf-life milk) 51, 89

u
UHT milk 1-6, 5,9-11, 44-45, 85-90
UHT processing 16, 103—122, 324, 326
history 8-12, 54
principles 54, 565
UHT zone 55, 56
ultracentifugation 479, 497, 499
ultrapasteurisation 45, 325
ultrasonic analyses 509-510
United Kingdom (UK) 5,12, 262, 322,
336, 349, 367, 369, 388, 389,
402, 502
University of Queensland 118, 119
University of Reading 118, 112, 399
undenatured whey protein (see whey
proteins, denaturation)
uperisation 9, 10
urea 213,214
USA 2,5,9,262,322, 339, 383, 444

v

vacuum chamber 104, 113,115

vegetative cells 377.377, 380, 381,
385-389

verification 159-160, 160, 326-327,
329, 333

Vietnam 1,2

viscometers 126, 502
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viscosity 126, 127, 128, 216, 224, 283,
288, 289, 303, 305, 368, 368,369,
393, 502
vitamins 200-201, 200, 503
analysis 503
ascorbic acid 200. 200, 414
effect of heating 200-201, 200
effect of storage 280-281
folic acid 200, 200
riboflavin 200, 280, 281
thiamine 42, 200, 201, 210, 242,
407, 407
measurement 201
vitamin D in UV-irradiated
milk 445-446

w
water activity 138, 138
water quality/hardness 114, 224, 366—367
whey protein(s)
aggregation 392, 396
a-lactalbumin (a-La) (see a-lactalbumin
denaturation)
pB-lactoglobulin (B-Lg) (see p-lactoglobulin
denaturation)

bovine serum albumin (BSA) 185
denaturation 31, 42, 184-188, 185, 367,
392-395, 435, 437, 503-505

denaturation reduction 187-188, 237,
384, 392

chaperone proteins 188, 237,

384, 392

immunoglobulins 185

microparticulation 188

products 392

whey protein nitrogen index (WPNI) 209

X
xanthan gum, amylase contamination 289
X-rays 446

y

yeasts & moulds including Aspergillus,
Sacchromyces 346,413
yogurt
ambient 395
from UHT milk 392-395
drinking 393
graininess, nodulation 394
syneresis 394





