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o-actinin, 446

o-amylase, 506

o-hydroxysulfonates, 475

o-macroglobulin, 446

o-relaxation, 681

a-tocopherol, 26, 544

ABTS see 2,2’-azino bis-(3-ethyl
benzthiazolin-6-sulfonic acid)

accretion, 197

accretive recrystallisation, 583

acetaldehyde, 471

acetobacter bacteria, 472

acid milk gels, 343-5

acrylamide, 81-3, 427, 615, 640

actins, 589

Active Oxygen Method, 24

actomyosin, 447

adhesion, 684

adsorption chromatography, 19

agar, 340

agglomeration, of food powders, 6734

chemical reactions, 674
dissolution and drying, 674
dissolved materials crystallisation,
674
melting, 673
powder particles, 675
sintering, 673
alcoholic beverages, 134-5
aldehydes, 39, 476, 615
alginates, 340-1
Alicyclobacillus acidoterrestris, 354
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Amadori rearrangement product, 72,
692, 729
amino acids, 40-3
aliphatic, 43
aromatic, 41-3
sulphur-containing, 40-1
susceptible to oxidation and their

respective oxidation products, 40

ammonia, 443
amorphous, 186
amylopectin, 300, 304-5, 388
amylose, 298, 304, 388
content of some starches, 298
angle of repose, 668
anisidine value, 17, 428, 429, 455
annealing, 682
anosmia, 358
Anthracnose, 494
anti-oxidative process, 434
antioxidants, 13-14, 27, 435, 731
effect, 59-60
effect on protein oxidation in meat
during chill storage, 60
primary, 431
proteins, 60-1
AQCS Cd 8-53,17
AQOCS Official Method Cd 10-57, 241
apples, 484
Aqual.ab Series, 153
AquaSorp, 161
Arrhenius equations, 558
Arrhenius model, 556, 557
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Arrhenius temperature, 232

ascorbic acid, 523

ascorbyl palmitate, 432

asparagus, 485

Aspergillus oryzae, 718

astaxanthin, 126, 128

atmospheric pressure ionisation — mass
spectrometry, 105

attenuated total reflectance mode, 176

Autosorp, 158

autoxidation, 3, 5-10, 428, 431

Avidin, 551

Avrami constant, 232

Avrami exponent, 232

Avrami model, 233

2,2’-azino bis-(3-ethyl benzthiazolin-6-
sulfonic acid), 520

B-amylase, 506
B-carotene, 494, 495, 638
B-oxidation, 419
B-relaxation, 682
bakery products
bread crumb firming, 388
case studies, 407-9
cream cakes, 408
fruit and custard pies, 409
fruited cakes and breads, 407-8
iced éclairs and doughnuts, 408-9
characteristics for consumer
acceptance and quality
perception, 384-5
chemical and physical deterioration,
381411
custard pie, 410
densities, 384
moisture content, 385
future trends, 410-11
impact of ingredients on cake quality,
397
moisture content, 392
and water activity, 394
apple pies post-baking components,
409
post-baking changes, 387
rancidity, 385-6
shelf-life manipulation, 401-7
effects of freezing and thawing on
baked products, 405-6
freezing applications, 4067
glass transition and bakery
products, 404-5
humectants addition, 402
pH adjustment, 4034

product formulations adjustment,
401-2
storage temperatures adjustment,
404
using preservatives, 402-3
spoilage types, 399
staling, 386-91
biscuits, cookies and crackers shelf
life, 390
bread and fermented products,
387-90
cakes, 390
pastries, 390-1
storage instability, 391401
microbial spoilage, 399401
moisture, 391-3
packaging impact on moisture
migration, 398-9
reducing moisture migration,
396-8
water activity and its importance
for stability, 393-5
water and moisture migration,
395-6
sucrose equivalence of bakery
ingredients, 397
various types and their relationship,
381-2
biscuits, cookies and crackers, 383
bread, 382
cakes and sponges, 382-3
pastries, 384
baking, 381, 385
bananas, 484
changes in starch content and
mechanical resistance, 486
respiration rates during ripening, 503
band-aid aroma, 467, 472
barnyard arome, 467, 472
beer
detailed mechanism for light-struck
flavour, 134
isohumulones used, 133
Kuroiwa mechanism for light-struck
flavour formation, 132
bentonite, 473
benzophenone, 734
benzoquinone, 471, 525
Biofresh, 505
Biosystemes, 158
biotin, 550-1
bipotentiometric method, 148
bisulphite, 476
bitterpit, 493
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blanching, 554
Bligh & Dyer method, 448
blue cheese, 745
blueberries, 507
Boltzmann’s law, 263
bone fish, 439
bottom dwelling fish see demersal fish
bovine glutathione peroxidase, 638
Brabender Amylo/viscograph, 308
Bragg’s law, 223
Brassica sp, 520
bread, 382
and fermented products staling,
387-90
crumb firming, 388
freezing applications, 406
loss of desirable aroma components,
103-5
changes in the FD-factors of crust
odorants, 104
odorants concentration in
baguettes, 104
moisture transfer from crust to
centre, 167
Brettanomyces, 467, 472
brine solutions, 702
British standard, 372
bromelain, 717
bromophenol, 354
Brownian motion, 146, 263
browning, 473
BS 684, 430
bulk diffusion, 147
bulk oils and shortenings
chemical deterioration and physical
instability, 414-22
cholesterol oxidation, 418-19
hydrolysis, 419
hydroperoxides decomposition to
short-chain products, 417-18
hyperoxide structure, 417
oxidative deterioration, 414-16
photo-oxidation, 416-17
thermal changes, 419-20
physical deterioration, 420-2
oil migration, 422
polymorphism, 422
solid fat content, 422
texture and hardness, 422
butter and dairy spreads
changes in firmness of butter blend,
750
flavour deterioration case study, 108
oxidation, 734-8

Index 765

butter, 734-5
butter and ghee, 737
dairy spreads, 738
packaging materials for butter, 735-7
light transmission in visible range,
737
water vapour and oxygen
permeability, 736
temperature-induced destabilisation,
281
butylated hydroxyanisole, 435, 459, 542
butylated hydroxytoluene, 435, 459

Cabernet Sauvignon, 467
caffeic acid, 459
caffeoyl tartaric acid, 474
caftaric acid, 474
caking, 164, 750

and structural collapse, 687-9
caking index, 164
calcium carbonate, 403
calcium deficiency, 493
calpain, 447
canthaxanthin, 126, 128
capacitance hygrometer, 152
capillary threshold pressure

phenomenon, 336
Capkold, 639
Capsicum annuum L., 522
capsicums, 497
Carbowax, 149
carotenes, 417
carotenoids, 127, 128, 131, 523
Carpenter method, 86
carrageenans, 592, 713-14
Carri-Med CSL 500 stress controlled
rheometer, 252

cartilage fish, 439
cassava, 506
catastrophic inversion, 272
catechin, 473
catechol, 526
catered foods see ready meals
catfish fillets, 713
cathepsin, 446, 447, 448
Cavendish bananas, 485
cell permeability, 575
centrifugation, 325
Chardonnay wine, 473
cheddar cheese, 740, 743, 745
cheeses, 130, 592

see also specific cheese

lipolysis, 744-5

Maillard reaction, 740
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microflora, 745
oxidation, 7314
fresh cheese, 731
mould cheese, 7334
processed cheese, 734
semi-hard and hard cheese, 732-3
photo-oxidation reduction, 733
proteolysis
effect on cheese-making process,
742-3
textural changes in semi-hard
cheese, 743
syneresis
fresh cheese, 748-9
influencing factors, 745-6
predicted vs measured syneresis in
fresh cheeses, 749
chewiness, 382
chewing gum
loss of aroma and taste compounds
during storage, 103
loss of desirable aroma components,
103
chilling injury, 495
chitosan, 505, 638
chlorine, 356
chlorogenic acid, 459
chlorophenol, 357
chlorophylls, 114, 131, 523
chloropropham, 505
cholecalciferol, 544
cholesterol, 615-16
oxidation, 418-19
structure, 418
citral, 98
degradation pathways, 99
Clark electrode, 455, 526
Clark oxygen monitor, 524
climacteric fruit, 484, 489-90
Clostridium botulinum, 713
Clostridium histolyticum, 717
Clostridium perfringens, 712
coagulation, 266-7
coalescence, 267-9, 424
controlling
droplet movement, 2734
film rupture, 274-5
droplet approach and film thinning,
267-8
film rupture, 268-9
cobalt atom, 550
cod family, 449
coffee, 102, 1067
cohesion, 684

collapse phenomena, 685
Colletotrichium gloeosporioides, 494
Colocasia esculenta, 506
compressive bruising, 491
cone penetrometry, 235, 236, 240
cooking loss, 345
copper, 470
core aldehydes, 415
core browning, 493
corn starch, 717
corrin ring, 550
COST-90, 158
Cox’s Orange Pippin apples, 492
creaming, 261-3, 423
controlling, 272-3
oil-in-water emulsion schematic
illustration, 262
critical coagulation concentration, 266
crust, 382
cryodemulsification, 592
cryoprotectants, 592
cryostabilisation, 562, 600-2
crystal-melt interfacial tension, 232
crystal wetting, 271
crystalline, 186
crystalline matter
characterisation methods, 200-2
microscopy, 2001
spectroscopy, 202
thermal techniques, 201
presence verification, 199
crystallisation, 165, 228, 672, 689-90,
749
crystalline microstructure
measurement, 199-202
a-lactose monohydrate crystals
x-ray diffraction spectra, 203
crystalline matter characterisation,
200-2
crystalline matter presence
verification, 199
crystals characteristics, 199-200
lipids melting patterns, 201
number and size quantification of
crystals, 199
sucrose crystals in fondant based
candy, 200
sugar crystals Raman spectra, 204
type of crystals, 199
foods, 187-98
accretion of ice crystals, 197
and food quality deterioration,
186-213
change in lipid nucleation rate, 193
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fat bloom in chocolate, 198
future trends, 213
growth, 195-6
nucleation, 191-5
phase-state diagrams, 188-91
recrystallisation, 196-8
sucrose-water binary system phase
diagram, 189
sugar glasses, 194
kinetics, 228-34
characterisation, 2324
growth, 232
nucleation, 229-32
undercooling, 229
quality deterioration in food
products, 203-13
calcium lactate crystals formation
on cheddar cheese, 209
caramel sauce quality defects, 207
change in crystal size distribution,
212
chocolate bloom development,
211
crystallisation in honey, 208
graining in hard candy, 205
quality defects in non-crystalline
products, 204-9
quality defects owing to
recrystallisation, 209-13
sucrose glass DSC heating curves,
206
temperature, cooling rate and shear
effects, 250-1
crystallised polyethylene terephthalate,
597

crystals
characteristics, 199-200
growth, 195-6
factors, 196
mechanisms, 195
number and size quantification, 199
type, 199
cyanocobalamin, 550
cyclisation, 420
cysteine, 133
cysteine endopeptidases, 717

D-panthenol, 548
2D SDS-PAGE, 446
dairy products, 129-30
chemical deterioration and physical
instability, 726-52
future trends, 751-2
general aspects, 727-9
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lipolysis, 728, 744-5
Maillard reaction, 728-9, 73941
cheeses, 740
milk powder and whey
concentrates, 740-1
UHT milk, 739
milk as raw material, 727
oxidation, 727-8, 729-39
butter and dairy spreads, 734-8
fresh cheese, 731
milk, 7301
milk powder, 738-9
mould cheese, 7334
processed cheese, 734
semi-hard and hard cheese, 732-3
proteolysis, 728, 741-3
cheese-making process, 742-3
textural changes in semi-hard
cheese during maturation, 743
UHT milk, 742
structural changes, 729, 749-51
fat structure during storage,
749-50
milk powder, 750-1
syneresis, 728, 745-9
fermented dairy products, 747-8
fresh cheese, 7489
dairy spreads
see also butter
oxidation, 734-8
Danbo cheese
hardness during storage, 743
stretchability during storage, 744
Danish semi-hard cheeses, 743
Darcy’s law, 145
decadienal, 417
Decagon, 153, 161
decarboxylation, 419
Decimal Reaction Time, 525
dehydration, 556, 618, 641-2
demersal fish, 439, 443
denaturation, 346
deoxymyoglobin, 703
depletion flocculation, 337
Derjaguin-Landau-Verwey-Overbeek
potential, 338
destabilisation velocity, 423
devitrification, 583
dew point hygrometer, 153
dextrins, 389
diacid TAGs, 220
dichloran, 489
diffusion, 146, 395
dihydroisohumulones, 132, 133
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dimethylamine, 450
2 4-dinitrophenylhydrazine, 45, 475
dioxygen, 118, 119
diphenolase, 525
dispersibility, 669
DLVO theory, 266
DNPH see 2,4-dinitrophenylhydrazine
DNPH derivation assay, 45
docosahexaenoic acid, 420
Donnan equilibrium, 3334, 338
droplet aggregation, 2646
controlling, 273-5
electrostatic interactions, 264
total interaction energy, 265-6
types, 266-7
van der Waals interactions, 264
droplet movement
controlling, 2734
continuous phase structure by fat
crystal networks, 274
viscosity of continuous phase,
2734
droplet size evolution, 284-5
methods for measurement, 284-5
droplet size distribution, 284-5
microscopy, 285
drum drying, 671
duo-trio test, 362, 365
DVS apparatus see dynamic vapour
sorption apparatus
DVS method, 161
Dynamic Dewpoint Isotherm method,
161
dynamic head space analysis, 18
dynamic light scattering, 228
Dynamic Vapour Sorption apparatus,
159
schematic design, 160

e-N-deoxylactulosyl-L-lysine, 692

edible aroids see Colocasia esculenta

(E,E)-2 4-nonadienal, 615

eggs, 592-3

eicosapentaenoic acid, 420

electron microscopy, 201

electron spin resonance spectroscopy,
25,49-50, 129

electronic nose, 621

Ellman’s reagent, 47

emulsifiers, 261, 389

emulsion breakdown

and quality deterioration, 260-1
desirable and undesirable effects,

261

overview, 260-1
controlling, 272-6
creaming and sedimentation,
272-3
droplet aggregation and
coalescence, 273-5
Ostwald ripening, 275-6
partial coalescence, 276
phase inversion, 276
protein conformation, 274
future trends, 287-8
in foods and beverages, 260-88
influencing factors, 277-83
butter and margarine polarised
light micrographs, 279
emulsion composition, 277-9
PGPR-stabilised 20 wt% water-in-
CNP emulsion, 283
pickering vs network stabilisation,
279
processing conditions, 282-3
temperature extremes, 2802
measuring, predicting and
monitoring, 283-7
droplet size evolution
measurement method, 284-5
DSC thermograms of PGPR-CNO
emulsion, 286
gravitational separation
measurement method, 284
methods to quantify micro-scale
separation in emulsions, 285-7
mechanisms, 261-72
approach and thin film formation
between two droplets, 268
coalescence, 267-9
creaming and sedimentation,
261-3
DLVO interdroplet pair potential,
265
droplet aggregation, 264—6
emulsion droplets partial
coalescence, 270
emulsion inversion, 272
fat crystal orientation at oil-water
interface, 271
flocculation and coagulation,
266-7
oriented wedge model for droplet
coalescence, 269
Ostwald ripening, 269
partial coalescence, 270-1
schematic illustration of creaming
and sedimentation, 262
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emulsions, 260, 423
composition, 277-9
change in pH and ionic strength,
277-8
interface composition, 277
presence of fat crystals, 278-9
creaming and sedimentation
mechanisms, 423
destabilisation by freezing, 281-2
destabilisation by heating
effect on oil-in-water emulsions,
280
effect on water-in-oil emulsions,
280
destabilisation by temperature
extremes, 280-2
freeze-thaw stability
oil-in-water emulsions, 281-2
water-in-oil emulsions, 282
inversion, 272
temperature-induced destabilisation,
281
Enfamil, 686
enhancement, 702
enthalpy relaxation, 682
supercooled liquid during annealing,
681
enzymatic browning, 525
enzymatic oxidation, 10-11
epicatechin, 473
equilibrium relative humidity, 152, 393,
677
equilibrium thermodynamic process,
564, 598
Equivalent apparatus, 153
ergocalciferol, 544-5
Erwinia carotovorum, 494
ESR spectroscopy, 455
ethanol, 471
ethyl alcohol, 403
ethylene, 490, 505
ethylene vinyl alcohol, 597
ethylenediaminetetraacetic acid, 26,
432, 546, 552
EU Directive 89/108, 596
FEupotorium odoratum, 520, 522
eutectic point, 188

FAST method see fluorescence of
advanced Maillard products and
soluble tryptophan

fat crystal network

characteristic length and analytical
characterisation, 227-8

Index 769

controlling continuous phase
structure, 274
structural hierarchy, 219
structure components, 220-34
techniques to characterise structural
hierarchy levels, 228
fat crystals, 271
orientation at oil-water interface, 271
presence in emulsions, 278-9
fat rancidity, 383
fat-soluble vitamins, 542-5
vitamin A, 542-3
B-carotene, 543
retinol, 542-3
vitamin D, 544-5
vitamin E, 5434
vitamin K, 545
fats
see also oils and fats
crystal network structure
components, 220-34
Avrami equation non-linear fit,
234
Avrami Exponent values for
nucleation types and growth,
233
characteristic length and analytical
characterisation, 227-8
characteristic peak obtained by
XRD, 224
crystalline structure, 221-5
crystallisation kinetics, 228-34
crystallographic subcells for TAGs,
222
Fisher-Thurnball plot for palm oil,
231
lamella length and orientation,
225
microstructure, 226-7
molecular composition, 220-1
nanoscale structure, 225-6
saturated TAG chain stacking, 221
saturated TAG molecule unit cell
and subcell, 222
simulation of changes in
nucleation free energy, 230
single crystallites structures, 226
TAG molecule schematic
representation, 220
techniques to characterise
structural hierarchy levels, 228
processing conditions, 2504
cocoa butter PLM micrographs,
253
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crystallisation temperature, cooling
rate and shear effects, 250-1
shear modulus and SFC, 253
storage, 2524
structural and mechanical properties
and implications for food
quality, 216-54
colloidal fat crystal networks
structural hierarchy, 219
definition, 217-18
reasons for studying fats, 218
structural hierarchy, 218-20
structural basis for elasticity and
yield stress, 234-50
anhydrous milk fat small
deformation rheological testing,
238
changes in yield stress, 239
fractal dimension, 246-50
Hanker constant values, 245
intercrystalline interactions, 244-6
load deformation curve, 236
permeability fractal dimension
calculation, 248
rheology, 234-9
scheme to measure microscopy
fractal dimension, 248
solid fat content, 23941
solid fat content profile, 240
storage moduli for different fat
systems, 238
storage modulus log-log plot, 247
structural mechanical models,
241-3
subject spreadability scores vs
yield stress values, 241
feeding regime, 58-9
Fenton chemistry, 36
Fenton reaction, 471
Fermi equation, 163
ferryl porphyrin, 705
ferulic acid, 459
FHCO see fully hydrogenated canola
oil
ficin, 717
Fick equation, 171
Fickian diffusion equation, 177
Fickian formalism, 171
Fickian mechanism, 176
Fickian model, 177
Fick’s law, 147, 173, 175, 176, 177
film rupture, 268-9
controlling, 274-5
interfacial layer thickness, 274-5

interfacial rheology, 275
fish, 126-9
and sectional slide with myotomes,
myommata, white and red
muscle, 442
chemical processes responsible for
quality deterioration, 439-60
future trends, 460
classification according to fat
content, 444
composition, 442-3
lipids degradation by enzymes, 448-9
free fatty acids detection, 448
lipolysis prevention, 448-9
protein degradation catalysed by
enzymes, 445-8
detection of protein degradation,
445-6
enzymatic protein degradation
prevention, 447-8
post mortem proteolysis relation
with soft texture in trout, 446
reaction of protein degradation,
445
raw material chain from catch to
consumer, 441
rigor mortis process, 4434
seafood oxidative damage, 452-60
lipid oxidation, 452-5
prevention of lipid and protein
oxidation, 458-60
protein and lipid interactions
during oxidation, 456-8
protein oxidation, 455
TMAO enzymatic degradation,
449-52
fish gel see surimi
Fisher-Turnball equation, 231
flavin adenine dinucleotide, 547
flavonoids, 130
flavour, 485
flavour deterioration
case studies, 106-8
butter quality, 108
coffee, 1067
olive oil, 107-8
predicted sensory scores
comparison, 107
PTR-MS data vs measured
peroxide value, 108
during food storage, 95-110
loss of desirable aroma components
from food systems, 101-5
bread, 103-5
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changes in FD-factors of crust
odorants, 104
chewing gum, 103
coffee, 102
odorants concentration in
baguettes, 104
peanuts, 1012
pyrazine and aldehyde
concentrations over 21 days of
storage, 102
sensory scores for positive flavour
descriptors, 101
loss of desirable aroma components
from model systems, 96100
degradation pathways for citral, 99
dry model systems, 96-8
liquid model systems, 98-100
loss of various volatiles, 97
volatiles rates of loss after 12 weeks
storage, 100
measuring, predicting and monitoring,
105
methodologies, 105-6
electronic noses, 105
mass spectrometry, 105-6
prevention, 108-9
flocculation, 266-7, 424
Flory-Rehner theory, 346
flow diffusion, 147
flow index, 668
flowability, 668, 690
fluorescein-5-thiosemicarbazide, 49
fluorescence of advanced Maillard
products and soluble
tryptophan, 86
fluoride, 331
foam-mat drying, 671
folacin, 548-9
folates, 548-9
Folch method, 448
folic acid, 548-9, 553
food
conditions for moisture migration
and foods affected by moisture
transfer, 165-9
moisture loss, gain and migration
and impact on food quality, 143
moisture transfer
in bread from crust to centre, 167
with atmosphere, 166
within the product, 166-9
moisture transfers mechanism,
144-54
chilled mirror dew principle, 153

Index 771

diffusion through homogenous
medium, 146
from dough to dry raisins, 145
porous media, 146
principle of capacitive sensor, 152
water activity measurement, 1504
water content measurement,
147-50
moisture transport phenomena
modelling, 170-80
assumptions and boundary
conditions of models, 172
diffusion coefficient calculated
from moisture absorption, 178
dry biscuit moisture uptake, 173
foodstuff to surrounding
atmosphere and within
foodstuff, 170-3
moisture transfer three-step
mechanism, 173
prediction of moisture transfers,
180
Schroeder paradox, 175
shelf life prediction schematic
representation, 179
through-barrier packaging and/or
edible coatings, 173-80
sorption isotherm characterisation,
154-61
adsorption and desorption
isotherms, 155
DVS apparatus schematic design,
160
general considerations on
isotherms, 1546
isotherm determination, 157-61
isotherms IUPAC classification,
156
mathematical expression for
sorption isotherm description,
157
saturated salt solution method vs
DVS instrument, 160
sorption and desorption kinetics,
159
water migration measurement
concentration profile, 169
NMR imaging, 169
STRAFI-NMRI, 169
water relationships, 161-5
caking index vs time for fish
protein hydrolysates, 164
crispness, 162-3
crystallisation, 165
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plasticisation, 162
sensory crispness of starch-based
extrudate vs water activity, 163
softness, 164
stickiness, caking, and collapse,
164-5
food and beverages
emulsion breakdown, 26088
and quality deterioration, 260-1
controlling, 272-6
future trends, 287-8
influencing factors, 277-83
measuring, predicting and
monitoring, 283-7
mechanisms, 261-72
light-induced quality changes,
113-35
alcoholic beverages, 134-5
beer, 131-3
carotenoids structures, 127
common photosensitiser, 114
dairy products, 129-30
electronic states and distribution
of electrons in electronic
orbitals, 117
formation of light-struck fiavour in
beer suggested mechanism, 132
fresh and cured meat colour cycle,
126
frozen fish, 126-9
future trends, 135
Havarti cheese surface absorption
spectrum, 121
isohumulones used in beer, 133
meat and meat products, 123-6
overview, 116
oxymyoglobin and
nitrosylmyoglobin oxidation,
125
packaging materials light
transmission spectra, 123
phytochemical reactions, 115-23
ribofiavin triplet excited state
deactivation mechanism, 119
second-order rate constants for
riboflavin quenching, 120
solar spectral irradiance
distribution, 122
spectral power distribution of
light, 122
transitions between molecule
electronic states, 118
vegetable oils, 131
food chemistry, xxii

food freezing

basic principles, 5626
initial freezing point, 5634
phase and state diagrams, 564-6
properties of water and ice, 562-3
freezing rate definitions, 570-1
graphs, 568-70
ice formation process, 566-8
crystal growth, 568
homogeneous and heterogeneous
nucleation, 566-8
nucleation and crystal growth
curves, 569
supercooling effect on
heterogeneous nucleation of ice,
567
time—temperature curves
food system with thermal
gradients, 571
small liquid specimen, 569
Food Hygiene (Amendment)
Regulations (1990), 400
food physics, xxii
food powders, 664-5
amorphous structure caking and
collapse sequence, 688
basic and functional properties,
665-9
density and porosity, 667
flowability, 668
moisture and water activity, 665-6
particle size, 666
particle surface property and
composition, 667-8
reconstitution property, 669
changes during production, handling
and storage, 665
chemical deterioration, 692-3
loss of volatiles in encapsulated
powders, 693
Maillard browning, 692
release of free fats, 693
chemical deterioration and physical
instability, 663-95
classification, 664
flowability changes with moisture,
691
formation techniques and powder
properties manipulation,
669-74
agglomeration, 673—4
crystallisation, 672
drying, 669-71
grinding, 673
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fresh and aged skim milk powder
DSC thermogram, 683
future trends, 695
glass transition temperature
individual food components, 677
molecular weight effect on
carbohydrate food powders, 680
relation with stickiness
temperature of amorphous skim
milk powder, 687
skim milk powder, 679
some food powders, 678
lactose crystallisation, 690
physical deterioration, 683-92
caking and structural collapse,
687-9
crystallisation, 689-90
food powder stickiness, 683-7
loss of flowability, 690
loss of protein solubility, 691-2
powder particles
agglomeration, 675
flowability classification, 668
prevention of physical instability and
chemical deterioration, 6934
properties deterioration, 683-93
quality changes and glass transition
related phenomena, 674-83
factors governing glass transition,
676-80, 677
glass transition concept, 675-6
glass transition effect on powder
stability, 680-1
powder ageing and structural
relaxation, 681-3
spray drying production schematic
diagram, 670
steps in crystallisation processing,
672
supercooled liquid enthalpy
relaxation, 681
food quality
and Maillard reaction, 70-88
deterioration and crystallisation in
foods, 186-213
deterioration in food products
associated with crystallisation,
203-13
defects in non-crystalline products,
204-9
defects owing to recrystallisation,
209-13
effect of freezing and frozen storage,
589-94

Index 773

effect of oxidative rancidity, 3-28
food gels syneresis and its
implications, 32446
impact of moisture loss, gain and
migration, 143
implication of fats and their
structural and mechanical
properties, 216— 54
food safety, xxii
food science, xxj—xxii
food security, xxii
food storage, 52-3
flavour deterioration, 95-110
case studies, 106-8
future trends, 109-10
measuring, predicting and
monitoring, 105
methodologies, 105-6
prevention, 108-9
loss of desirable aroma components
food systems, 101-5
mode] systems, 96-100
food taints
case studies, 373-5
catty taint formation, 375
contamination by flooring, 373
contamination by water treatment,
3734
contamination by wood
preservatives, 374
planning permission dispute,
374-5
chemistry, 3534
chemical sources and descriptions,
353
components migration from
packaging, 617-18
definition, 349, 350
detection and analysis, 358-68
chemical analysis, 366-8
panel selection and training, 3634
perception, 358
procedures for recruiting and
training panellists, 364
sensory taint test data analysis,
365-6
sensory testing procedures, 359-63
sensory tests selection and
operation, 364-5
thresholds, 358-9
diagnostic testing, 36872
foods/food stimulants for taint
transfer testing, 372
taint transfer testing, 370-1

© Woodhead Publishing Limited, 2010



774 Index

taint transfer testing main steps,
370

test methods standardisation,
3712

sources, 354-7

aerial transfer, 356-7

classification, 355

direct contact, 354-5

internal chemical reaction, 357

water supply contamination, 355-6

understanding, detecting, and
preventing
conditions for halophenol
formation, 352
ethical aspects, 373

halophenols and haloanisoles taste

thresholds, 352
insurance claims, 351
litigation, 352
lost consumer confidence, 351
lost stock, 351
product recall costs, 351
production disruption, 351
understanding, detecting and
preventing, 349-76
food texture
protein oxidation consequences
food enzymes inactivation, 55
protein crosslinking, 55
forced-choice procedure, 361
formaldehyde, 450-1
Fourier transform infra-red
spectroscopy, 176
fractal analysis, 249
fractal dimension, 246-50
box-counting, 249
microscopy, 247-9
particle-counting, 249-50
permeability calculation, 248
small deformation rheology, 246-7
fractal model, 241, 243
fragmentation, 48
free induction decay, 241
free lipid fraction, 14
free oil fraction, 21
freeze-cracking, 579-80
freeze drying, 671
freeze fixation technique, 576
freeze-thaw stability, 305
freeze-thaw stability tests, 342
freezer burn, 406, 5801
freezing, 405, 555
applications to bakery products,
406-7

bread, 406
cakes, 407
composite products, 407
part-baked products, 407

freezing time, 571
Frenkel’s equation, 685
frozen foods

basic principles of food freezing,
562-6
initial freezing point of foodstuffs,
5634
phase and state diagrams, 5646
water and ice properties, 562-3
beef tissue from piece of frozen
meat, 577
chemical and physical deterioration,
561-602
chemical changes, 585-9
enzymatic reactions, 5867
lipids deterioration, 587-8
loss of vitamins, 588-9
protein denaturation, 588
cryostabilisation of food system,
600-2
definitions of freezing rate, 570-1
effect of temperature
and thermophysical properties, 573
frozen water percentage, 565
practical storage life, 595
effects of freezing and frozen storage
on food quality, 589-94
frozen eggs, 592-3
frozen ready meals, 5934
milk and milk products, 592
muscle tissues, 589-90
plant tissues, 590-1
freezing graphs, 568-70
freezing process, 5668
crystal growth, 568
homogeneous and heterogeneous
nucleation, 5668
nucleation and crystal growth
curves, 569
future trends, 602
glass transition temperature and
stability, 598600
intracellular and extracellular ice
crystals in frozen tissues, 574-7
mathematical modelling of freezing
time, 5714
microbial stability, 589
packaging, 596-7
physical changes, 578-85
freeze-cracking, 579-80
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freezer burn, 580-1
ice recrystallisation, 581-5
moisture migration, 580
surface colour, cell volume, water
dislocation, mechanical damage
and exudate production, 578-9
schematic state diagram for aqueous
system with single solute, 565
shelf life, 594-6
fruit and vegetables
beetroot storage in different systems
over 6-month period, 498
benomyl and imazalil on Penicillium
sclerotigenum growth, 489
detecting, predicting and monitoring
chemical deterioration and
physical instability, 5034
effects on decay
carbon dioxide concentration
during storage, 499
controlled atmosphere storage
conditions, 501
factors affecting the rate of
postharvest chemical and
physical deterioration, 491-503
harvest maturity, 494-5
humidity, 502-3
packaging, 497-8
postharvest temperature, 495-7
preharvest factors, 4924
storage atmosphere, 498-502
longer acceptable quality when
sealed in 70 pum film, 492
number of days during which good
or acceptable quality is retained,
497
postharvest chemical and physical
deterioration, 483-508
future trends, 507-8
magnitude of losses, 487-8
postharvest chemical deterioration,
484-6
postharvest physical deterioration,
486-7
preventing chemical deterioration
and physical instability, 504—7
chemicals, 505
irradiation, 507
sprout suppressants, 504-5
temperature, 505-7
processes involved in qualitative and
quantitative deterioration,
488-91
infection, 4889

Index 775

physical injury, 490-1
residue levels of benomyl
fungicide, 488
respiration, 489-90
water loss, 490
respiration rate
and metabolism of potatoes, 496
bananas during ripening, 503
effects of ethylene on selected
crops, 502
effects of temperature and
reduced O2 concentrations, 500
storage disorders and characteristics
of Cox’s Orange Pippin apples,
492
summarised effects of oxygen,
499-500
types of deterioration, 484
frying oils
chemical deterioration and physical
instability, 425-7
fatty acid composition of non-
hydrogenated oils used in frying,
427
fully hydrogenated canola oil, 224
load-deformation curve, 236
procedure employed for preparation,
224
x-ray spectra of three polymorphic
forms, 225
furan, 84, 616
furosine, 86, 692

Gadoids, 449, 452
gaping, 444, 445
gel electrophoresis, 47-8
gelatine, 33940
gelatinisation, 300-3, 342
and retrogradation of starch in foods,
296-315
concepts, 297-303
starch granule, 297-300
controlling to improve shelf-life,
310-15
additives modification, 313-14
modified starch, 314-15
process conditions, 311-12
starch source, 312-13
heating of starch in water, 301-2
measuring, predicting, monitoring,
305-8
methods, 306
starch gels and rheological
behaviour, 308
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temperature, 388
without use of heat, 302-3
gelling carrageenans, 713-14
gels
future trends, 346
syneresis and its implications for
food quality, 324-46
characteristics, 339-46
mechanism, 325-39
monitoring, 325
geometrical isomerism, 420
Geotrichum candidum, 734
German DIN standard, 372
Gibbs-Thompson equation, 229, 230
glass transition, 666, 674-83
factors governing in food powders,
676-80
composition, 679-80
humidity, 676-9
temperature, 676
glass transition curve, 188
glass transition temperature, 568, 675,
750
of frozen food, 598-600
2-S-glutathionylcaftaric acid, 474
glyceraldehyde, 476
glycerine, 402
glyoxylic acid, 476
Good Fry, 427, 433
Goodstart, 686
Gordon-Taylor equation, 686
Gouda, 745
gran crus of Bodeaux, 468
Gran Reserva, 468
grape reaction product, 474
gravimetric method, 158
grinding, 673
guaiacol, 353, 520
guar gum, 592

haemoglobin, 702
haloanisoles, 352
halophenols, 354, 367
conditions for formation, 352
taste thresholds, 352
ham muscle, 613
Hamaker approach, 264
Hamaker constant, 242, 243, 244
values, 245
Hausner ratio, 668
Havarti cheese, 732, 733
surface absorption spectrum, 121
heat processing, 554-5
Henry coefficient, 174

Henry’s law, 174
herbs, 731
heterocyclic aromatic amines, 83
heterogeneous nucleation, 405
hexagonal ice, 562-3
hexanal, 417
Hidden Isochema, 161
high density polyethylene, 597
high-intensity pulsed electric fields,
528
high-performance size-exclusion
chromatography, 18, 22
non-volatile oxidation products
analysis, 19-22
oxidation profiles differences in
chromatograms, 23
high-pressure processing, 529-30
high-quality life, 595
High Temperature Short Time (HTST)
treatment; 525
HMM-S1, 590
Hoff’s law, 326
Hofmeister series, 332
homogalacturonan, 526
homogeneous nucleation, 405
Honeycrisp, 495-6
Honeycrisp’ apples, 494
horseradish peroxidase, 37, 528
hot air drying, 671
HPSEC see high-performance size-
exclusion chromatography
humectant, 390, 402
Hunter Lab, 617, 641
hydration, 163
hydrazine, 475
hydrocolloids, 313, 592
influence on syneresis in starch gels,
314
hydrogels
solution retention, 330-4
water retention, 329-30
hydrogen abstraction, 36
hydrogen peroxide, 476
hydroperoxides, 6, 17
decomposition, 8-10
formation, 7-8
from linoleic acid, 8
from linolenic acid, 9
from oleic acid, 7
rate as a function of oxygen
pressure, 12
metal-catalysed decomposition, 6
reaction of B-scission, 10
hydroxycinnamic acids, 459
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hydroxyl radical, 37
hydroxymethylfurfural, 692
hygrometric method, 158
hypoglycin, 486

\-carrageenans, 714
ice cream, 592
IGA-200 Multicomponent Gas/Vapour
Analyser, 161
IGA series, 161
imazalil, 489
immunoblot, 48-9
impact bruising, 491
Individually Quick Frozen, 579
induction period, 414
interfacial rheology, 275
iodide, 331
ionising radiation, 553
iron, 470
irradiation, 507, 553, 614
irruptive recrystallisation, 583
ISO 8586-1, 364
ISO standard, 372
isohumulones, 132, 133
used in beer, 133
isopropyl N-(3-chlorophenyl)
carbamate, 505
isotherm
food adsorption and desorption,
155
IUPAC classification, 156
isothermal calorimetry, 310
Italian cheese types, 740, 745
TUPAC 2.501, 17

Jablonski diagram, 118
Japanese pears, 486

jasmonic acid, 524

Just Noticeable Difference, 595

K-carrageenans, 714

Karl Fischer titration, 148-9, 430
kinetic stability, 423

knockwurst, 714

Kries test, 619

Kuroiwa model, 132

L-ascorbic acid, 551
LabMaster-aw, 152

lactates, 710-13

lactose, 692, 750

lactosyl amine formation, 79
lactosylation, 729, 741
lactulosylamine, 692
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lamellae, 221
schematic representation of length
and orientation, 225
Langmuir, 156
Langrangian co-ordinate, 170, 171
lard, 432
Lee-Kramer shear force values, 716,
717
lemons, 506
Lickens-Nickerson extraction, 368
Lifshitz theory, 245
light-struck flavour, 131, 132
detailed mechanism for formation in
beer, 134
mechanism of formation in beer, 132
lignification, 520
linear chain model, 242
linoleate, 417
linoleic acid, 524
hydroperoxides formation, 8
linolenic acid, 420
hydroperoxides formation, 9
lipases, 386, 389
lipid oxidation, 126, 435, 701, 703-5
factors affecting rate, 11-16
fatty acid composition, 13
food physical structure, 14-16
light, 13
metals, 13
oxygen content, 12
temperature, 12
mechanism, 704-5
mechanisms, 5-11
enzymatic oxidation, 10-11
lipid autoxidation, 5
photo-oxidation, 11
lipids, 4, 217
lipolysis, 728, 744-5
lipoprotein lipase, 728, 744
lipoxygenase, 523-5, 705
13-HPOD formation from linoleic
acid, 524
activity measurement, 524
nature and function, 523-4
soybean residual activity, 529
thermal properties, 525
Listeria monocytogenes, 712
locust bean gum, 592
loquats, 497
low density polyethylene, 597
low field nuclear magnetic resonance,
621
lumping, 750
lutein, 495
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lycopene, 494, 496
lysine, 79
structure, 71

Maillard browning, 80-1
food powders, 692
Maillard flavours, 76
cooked or process-generated, 76-7
storage-borne, 77-8
Maillard reaction, 382, 546, 681, 701,
715, 728-9, 739-41
and food flavour deterioration,
76-8
4-hydroxy-2.5-dimethyl-3(2H)
furanone structure, 78
2-methyl-3-furanthiol and 2-acetyl-
2-thiazolidine structure, 77
cooked or process-generated
Maillard flavours, 76-7
stale odorants in milk, 78
storage-borne Maillard flavours,
77-8
and food quality deterioration,
70-88
cheeses, 740
food nutritional losses and browning,
78-81
browning, 80-1
nutritional losses, 78-80
influencing factors, 72-6
nature of reactants, 75-6
pH, 73-5
time and temperature, 75
water activity, 75
Maillard-generated toxicants, 814
5-hydroxymethylfurfural, 84
acrylamide, 81-3
acrylamide in foods, 82
furan, 84
heterocyclic aromatic amines, 83
structures, 82
measuring and monitoring in foods,
85-7
Maillard damage markers, 87
measuring browning, 85
mechanisms involved
lysine structure, 71
summary, 73
milk powder and whey concentrates,
740-1
monitoring, 85-7
chemical markers for assessment,
86-7
direct assessment, 85-6

Strecker degradation
fragrant products, 74
methionine to methional, 74
UHT milk, 739
Maillard reaction products, 623
malonaldehyde, 612
malondialdehyde, 612
maltodextrins, 694
maltose, 389
Manchego cheese, 732, 740
manometric hygrometer, 1534
manometric method, 158
margarines, 423, 425
temperature-induced destabilisation,
281
marination, 707
Marks & Spencer, 356, 372
mass transport phenomena, 170
meat
and meat products, 123-6
syneresis phenomena characteristics,
345-6
meat and poultry
effect of non-meat ingredients on
quality parameters, 701-18
factors affecting quality, 702-6
colour, 702-3
lipid oxidation, 703-5
microbiology, 705-6
texture, 705
quality deterioration prevention,
706-18
carrageenans, 713-14
enzymes, 717-18
lactates, 710-13
phosphates, 708-10
sodium chloride, 708
soya protein, 715-16
starch, 716-17
whey protein, 714-15
meat flavour, 701
melanins, 490, 526
melanoidins, 741
melting, 749
menadione sodium bisulphite, 545
menaquinone, 545
mesityl oxide, 357
metastability, 190-1
methionine, 357
2-methoxyphenol see guaiacol
methyl bromide, 357
methyl ketone, 419
3-methylbut-2-ene-1-thiol, 132
1-methylcyclopropene, 505
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S-methyltetrahydrofolic acid, 549
metmyoglobin, 124, 590, 703
micro-oxygenation, 477-8
basic set-up, 477
microwave spectroscopy, 150
migratory recrystallisation, 582
milk
and milk products freezing, 592
as raw material, 727
lipolysis, 744-5
Maillard reaction
milk powder and whey
concentrates, 7401
UHT milk, 739
oxidation, 730-1, 738-9
fresh milk, 730-1
milk powder, 738-9
UHT milk, 731
proteolysis effect on gelation, 742
stale odorants, 78
structural changes in milk powder,
750-1
syneresis in fermented dairy
products, 747-8
milk fat globule membrane, 744
milk protein concentrate, 692
milk protein gels
syneresis phenomena characteristics,
342-5
acid milk gels, 343-5
rennet-induced gels, 343
mixed-acid TAGs, 220
modified atmosphere packaging, 497,
614, 638
modified potato starch, 717
moisture diffusivity, 174,175
assumptions and boundary
conditions of models for
effective prediction, 172
moisture equation, 171
moisture migration, 580
basic concepts of mechanism, 144-54
water activity measurement,
1504
water content measurement,
147-50
in bread from crust to centre as
function of time, 167
prediction in composite foods, 180
three-step mechanism through
barrier layers, 173
with atmosphere, 166
within the product, 166-9
moisture sorption isotherm, 154
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moisture transport phenomena, 170-80

molecular mobility, 15

molecular relaxation, 682

monoacid TAGs, 220

mould-free shelf life, 382, 400, 401
approximate at 21°C of cake treated

with 1000 ppm sorbic acid, 403
approximate increase for reductions
in storage temperature, 404

mould growth, 400

Mozzarella cheese, 740

MPC85, 692

multi-needle injection technology, 706

Musculus longissimus dorsi, 613

Musculus semimembranosus, 613,718

Musculus semitendinosus, 715

mushrooms, 485

mycommata, 442

myofibrils, 589

myoglobin, 702-3

myosin, 447, 589

myotomes, 442

n-3 fatty acids, 443
Nasturtium officinale, 531
neovitamin A, 542
network pressure, 330
management, 339
niacin, 548
niacinamide, 548, 553
niacytin, 548
Nicotiana attenuata, 527
nicotinamide, 548
nicotinic acid, 548
ninhydrin, 446
nitrogen fertiliser, 492
nitrosylmyoglobin, 125
non-climacteric fruit, 489-90
non-meat ingredients
effect on meat and poultry quality
parameters, 701-18
factors affecting quality, 702-6
quality deterioration prevention,
706-18
non-volatile oxidation products
determination of total content, 15
HPSEC analysis, 19— 22
Nordis aquavits, 134
Novasina, 152
nuclear magnetic resonance, 150
13C-nuclear magnetic resonance, 469
nucleation, 191-5, 229-32, 403, 5667
Avrami Exponent values for types
and growth, 233
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from amorphous or glassy state,
193-5
kinetics, 192-3
simulation of changes in free energy,
230
types, 230
nutritional losses
attributable to Maillard reaction,
78-81
decrease in protein digestibility,
79-80
essential amino acids destruction,
79
trace metals chelation, 80
nuts, 386
nylon 6, 597

o-coumaric acid, 459
o-phthaldialdehyde, 86
oats, 386
occluded air, 667
odour activity value, 98
off-flavour, 350, 357
ohmic heating, 530-1
OICC standard, 372
oil-in-water emulsion
effect of heating, 280
freeze-thaw stability, 281-2
oriented wedge model for droplet
coalescence, 269
schematic illustration of creaming,
262
oil stability index, 428
oils and fats, 217
allylic hydroperoxides homolytic
breakdown to short-chain
compounds, 418
autoxidation and photo-oxidation of
oleate, linoleate and linolenate,
417
chemical and physical deterioration
of bulk oils, spreads and frying
oils, 413-36
chemical deterioration and physical
instability, 414-27
bulk oils and shortenings, 414-22
frying oils, 425-7
spreads and dressings, 423-5
cholesterol structure, 418
detecting, predicting, and monitoring
undesirable changes, 428-31
changes during frying, 429-30
changes from hydrolysis, 430
oxidative changes, 428-9

physical deterioration, 431
thermal changes, 430
double bond migration and
stereomutation to trans
configuration, 416
future trends, 435-6
olefin autoxidation, 415
preventing oxidative deterioration
with antioxidants, 431-5
structures and E numbers of
synthetic antioxidants, 434
tocopherols and tocotrienols, 432
typical solid fat index profile, 421
vitamin E content of vegetable oils
and of butter and lard, 433
oleic acid
hydroperoxides formation, 7
oleocellosis, 490
olestra, 427
olive oil
flavour deterioration case study,
107-8
Omnium Oxidative Stability, 429
onion, 506
oranges, 506
oriented wedge theory, 268
orthophosphates, 708
osmometer, 330
osmotic pressure, 325
high concentration BSA curve shape,
327
low concentration BSA curve shape,
327
NaCl, polyacrylic acid, and
polyacrylamide, 328
possible means of increasing in gel,
338-9
Ostwald ripening, 196-7, 269, 582,
584
controlling, 275-6
oven drying, 148
overage, 557
oxidation, 727-8, 729-39
butter and dairy spreads, 734-8
fresh cheese, 731
measurement in food or food
ingredient
analysis of volatiles, 18-19
HPSEC analysis of non-volatile
oxidation products, 19-22
instrumental analyses, 18
milk, 730-1
milk powder, 738-9
mould cheese, 7334
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processed cheese, 734
semi-hard and hard cheese, 732-3
oxidative deterioration, 4
oxidative rancidity, 3, 6, 431
factors affecting lipid oxidation rate,
11-16
antioxidants, 13-14
fatty acid composition, 13
food physical structure, 14-16
hydroperoxide formation rate, 12
light, 13
metals, 13
oxygen content, 12
temperature, 12
total content of non-volatile
oxidation products, 15
in foods and food quality, 3-28
future trends, 27-8
measuring oxidative stability, 23-5
oxidative rancidity and food
quality, 3-5
lipid oxidation mechanisms, 5-11
autoxidation, 5-10
B-scission reaction of
hydroperoxides, 10
enzymatic oxidation, 10-11
hydroperoxide metal-catalysed
decomposition, 6
lipid autoxidation mechanism, 5
photo-oxidation, 11
secondary oxidation products
formation, 9
measuring oxidation in food or food
ingredient, 16-22
chemical analyses, 16-17
instrumental analyses, 18
non-volatile oxidation products
HPSEC analysis, 19-22
oxidation profiles differences in
HPSEC chromatograms, 23
sensory analysis, 16
SPE-HPSEC application, 21
volatiles analysis, 18-19
prevention, 25-7
oxidative stability, 25
in food or food ingredient, 23-5
Oxidative Stability Index, 24
oxidised triacylglycerols monomers, 19,

OxTGM see oxidised triacylglycerols
monomers
oxymyoglobin, 703
thermal and light-induced oxidation,
125
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PAGE see polyacrylamide gel
electrophoresis
pantothenic acid, 548
papain, 717
Parmasan cheese, 740
partial coalescence, 270-1
controlling
lipid type, 276
surfactant composition, 276
of emulsion droplets, 270
particulate gels, 337-8
controlling crosslinking, 339
peanuts, 101-2
pectin, 486
pectin methylesterases, 526-8, 531
activity measurement, 527-8
mode of action, 527
nature and function, 527
pectinesterase, 530
pelagic fish, 439, 443
penetrometry test, 235
Penicillium candidum, 734
Penicillium sclerotigenum, 488
periderm, 505
permeability coefficient, 174
permeable ions, 333
permethylation, 434
peroxidases, 520-3
activity in some common vegetables,
521
activity measurement, 520
enzymatic inactivation model
comparison, 523
heat stability, 521-3
nature and function, 520-1
time course of activity loss of
isoforms at 66°C, 522
peroxide value, 17, 428, 619
peroxides, 506
PGPR see polyglycerol polyricinoleate
phase inversion, 272
controlling, 276
phase-state diagrams, 188-91
driving force, 189-90
effects of formulation ingredients,
191
metastability, 190-1
metastable zone for sucrose, 190
polymorphism, 191
sucrose-water binary system, 189
pheophytin, 591
phosphates, 708-10
phospholipase A, 449
phosphorus fertilisers, 492
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photo-oxidation, 11, 38-9, 431
photoisomerisation, 134
photosensitiser, 38, 118
in foods, 114
photosynthesis, xxi
phylloquinone, 545
physical gels, 336-8
phytoalexins, 506
phytochemicals, 4834
classification, 484
phytomenadione, 545
Pickering effect, 425
pin-bones, 442
Pinot gris, 473
Plank’s equation, 573, 574
plant foods
alternative methods of inactivation,
528-31
high-intensity pulsed electric fields,
528
high-pressure processing, 529-30
ohmic heating, 530-1
thermosonification, 531
enzymatic deterioration, 519-31
lipoxygenase, 523-5
activity measurement, 524
nature and function, 5234
thermal properties, 525
pectin methylesterases and
polygalacturonases, 526-8
activity measurement, 527-8
nature and function, 527
peroxidases, 520-3
activity measurement, 520
heat stability, 521-3
nature and function, 520-1
polyphenol oxidase, 525-6
activity measurement, 526
nature and function, 525-6
plasmin, 741, 742
plasmin activating enzymes, 741
plasminogen, 741
polar paradox, 27
polyacrylamide, 328
polyacrylamide gel electrophoresis, 52
polyacrylic acid, 328
polyamide, 597
polyethylene film bags, 497
polyethylene terephthalate, 597, 618
polygalacturonases, 5268
activity measurement, 527-8
mode of action, 527
nature and function, 527
polyglycerol polyricinoleate, 274

polymeric gels, 325-9
polymeric triglycerides, 430
polymerisation, 420
polymerisation compounds, 21-2
polymorphism, 191, 223
polymorphs, 191, 223
polyphenol oxidase, 525-6
activity measurement, 526
monophenolase hydroxylation and
diphenolase reactions, 526
nature and function, 525-6
polyphenol oxidation, 477
polyphenols, 134
polyphosphates, 708
polypropylene, 597
polyunsaturated fatty acids, 612
polyuronides, 486
polyvinyl chloride, 597
polyvinylidene chloride, 597
polyvinylpolypyrrolidone, 473
Porapaq-Q, 149
pork flavour intensity, 709
potassium fertilisers, 492-3
potassium metabisulfite, 476
potassium sorbate, 403
potato flour, 717
potato off-flavour, 615
potato powder model system, 640
practical storage life, 595
pre-cooling, 579
pre-emulsified fat, 715
precalciferol, 545
pressure-induced recrystallisation, 583
pro-oxidant, 432, 544
propionic acid, 402, 403
propyl gallate, 435, 459
Prosobee, 686
protein oxidation
consequences, 34
definitions and mechanisms, 35-9
enzymes, pseudo-enzymes and
radical transfer, 37
interaction with other molecules,
39
iron and Fenton chemistry, 36-7
iron mediated oxidation of
protein, 36
myoglobin activation cycle and
radical transfer, 38
photo-oxidation, 38-9
protein and «, 3 unsaturated
aldehydes interactions, 39
foods and food quality, 33-61
future trends, 61
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from amino acid oxidation, 40-5
phenylalanine during oxidation,
41
side chain modifications, 404
from amino acid oxidation to protein
oxidation
backbone modifications, 44-5
carbon-centred radical formation,
43
hydrogen abstraction at alpha
carbon, 43
N-formylkynurenine formation, 42
tyrosyl radical stabilised by
resonance, 42
in foods, 50-7
casein zymogram gels, 57
consequences for food-eating
values, 56-7
consequences for food texture, 55
DNP-labelled carbonylated/
oxidised proteins, 54
food processing conditions, 50-2
food proteins susceptible to
oxidation, 53-5
food storage, 52-3
maximum carbonyl content in chill
storage experiments, 53
myosin crosslinking on meat
tenderness, 56
protein carbonyl groups in milk,
51
SDS-PAGE of salted herring
muscle, 52
Warner-Bratzler shear force values
for steaks, 51
measurement in foods, 45-50
measuring oxidation in foods
hydrazone formation, 45
immunoblot and proteomics, 48-9
other promising alternatives and
perspectives, 49-50
protein carbonyl groups detection
by DNPH derivation assay, 45-7
protein crosslinking and
fragmentation, 47-8
protein thiol groups detection
using DTNB assay, 47
predicting and monitoring and
controlling, 58-61
antioxidants effect, 59-60
effects of various antioxidants in
meat, 60
feeding regime, 58-9
protein as antioxidants, 60—1
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proteinases, 717
proteins
as antioxidants, 60-1
spatial arrangement, 44
proteolysis, 728, 741-3
cheese-making process, 742-3
textural changes in semi-hard cheese
during maturation, 743
UHT milk, 742
proteomics, 48-9
proton transfer reaction — mass
spectrometry, 105-6
provitamin, 543
Pseudomonas syringae, 526
pteroylglutamic acid, 548
PTR-MS see proton transfer reaction
— mass spectrometry
purpurogallin, 520
pyrazine, 102
pyridoxal, 549-50
pyridoxamine, 549-50
pyridoxine, 549-50
pyridoxol, 549-50
pyrocatechol, 526
pyrogallol, 520
pyrraline, 87

Quantitative Descriptive Analysis
(QDA), 749
quercetin, 624

r-index test, 362
radical acceptors, 431
radical scavengers, 431
radical transfer, 37
rancid, 704, 728, 744
rancidity, 385-6, 414, 611-15, 622-39
Rancimat, 24, 25, 428, 429, 620
rapid cooling, 405-6
Rapid Viscosity Analyser, 308
reactive oxygen species, 34, 35
ready meals, chemical deterioration
and physical instability, 60847,
611-19
cooked multi-component foods vs
single food commodities, 611
decline in quality components over
storage time
assumed constant temperature,
644
temperature reflecting consumer
handling, 645
with effective anti-oxidants,
pretreatments, 646
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from amino acid oxidation, 40-5
phenylalanine during oxidation,
41
side chain modifications, 40—4
from amino acid oxidation to protein
oxidation
backbone modifications, 44-5
carbon-centred radical formation,
43
hydrogen abstraction at alpha
carbon, 43
N-formylkynurenine formation, 42
tyrosyl radical stabilised by
resonance, 42
in foods, 50-7
casein zymogram gels, 57
consequences for food-eating
values, 56-7
consequences for food texture, 55
DNP-labelled carbonylated/
oxidised proteins, 54
food processing conditions, 50-2
food proteins susceptible to
oxidation, 53-5
food storage, 52-3
maximum carbonyl content in chill
storage experiments, 53
myosin crosslinking on meat
tenderness, 56
protein carbonyl groups in milk,

SDS-PAGE of salted herring
muscle, 52
Warner-Bratzler shear force values
for steaks, 51
measurement in foods, 45-50
measuring oxidation in foods
hydrazone formation, 45
immunoblot and proteomics, 48-9
other promising alternatives and
perspectives, 49-50
protein carbonyl groups detection
by DNPH derivation assay, 45-7
protein crosslinking and
fragmentation, 47-8
protein thiol groups detection
using DTNB assay, 47
predicting and monitoring and
controlling, 58-61
antioxidants effect, 59-60
effects of various antioxidants in
meat, 60
feeding regime, 58-9
protein as antioxidants, 601
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proteinases, 717
proteins
as antioxidants, 60-1
spatial arrangement, 44
proteolysis, 728, 741-3
cheese-making process, 742-3
textural changes in semi-hard cheese
during maturation, 743
UHT milk, 742
proteomics, 48-9
proton transfer reaction — mass
spectrometry, 105-6
provitamin, 543
Pseudomonas syringae, 526
pteroylglutamic acid, 548
PTR-MS see proton transfer reaction
— mass spectrometry
purpurogallin, 520
pyrazine, 102
pyridoxal, 549-50
pyridoxamine, 549-50
pyridoxine, 549-50
pyridoxol, 549-50
pyrocatechol, 526
pyrogallol, 520
pyrraline, 87

Quantitative Descriptive Analysis
(QDA), 749
quercetin, 624

r-index test, 362
radical acceptors, 431
radical scavengers, 431
radical transfer, 37
rancid, 704, 728, 744
rancidity, 385-6, 414, 611-15, 622-39
Rancimat, 24, 25, 428, 429, 620
rapid cooling, 4056
Rapid Viscosity Analyser, 308
reactive oxygen species, 34, 35
ready meals, chemical deterioration
and physical instability, 60847,
611-19
cooked multi-component foods vs
single food commodities, 611
decline in quality components over
storage time
assumed constant temperature,
644
temperature reflecting consumer
handling, 645
with effective anti-oxidants,
pretreatments, 646
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detecting, predicting and monitoring,
619-21
computer modelling and
prediction, 620-1
detection using TBA and TBARS
values, 619-20
electronic nose, 621
distribution of UK expenditure in
2008 on food, 610
frozen, 5934
future trends, 646-7
list of ingredients for Indian recipe,
643
prevention, 62242
dehydration, 641-2
harmful substances development,
63940
inhibiting warmed-over flavour
and rancidity, 622-39
nutritional changes, 640-1
reducing breakdown of sauces,
642
taint components migration from
packaging, 641
undesirable colour and texture
change, 641
problems in processed and catered
meals, 611-19
colour and texture changes, 616-17
dehydration, 618
nutritional changes, 616
potato off-flavour, 615
potentially harmful products
formed during heat processing,
615-16
sauces breakdown, 618-19
taint components migration from
packaging, 617-18
warmed-over flavour and rancidity,
611-15
role in shelf-life determination,
642-5
réchauffé cooking, 612
recognition test, 362
recrystallisation, 196-8, 592
basic principles, 584
ice, 581-5
influencing factors, 210-13
initial crystalline state, 210
product formulation, 212-13
storage conditions, 211-12
subsequent processing steps, 210
mechanisms, 196-8
accretion, 197-8

irruptive, 198
isomass rounding, 197
Ostwald ripening, 196-7
polymorphic transformation, 198
rates, 583-5
red pepper see Capsicum annuum L.
red seaweeds, 713
refractive index detector, 19
refractometers, 503
refrigeration, 408, 622
regeneration trolleys, 641
relative fluorescence intensity, 528
rennet, 745
rennet-induced gels, 343, 344
Reserva, 468
retrogradation, 303-5, 342
amylopectin, 304-5
amylose, 304
and gelatinisation of starch in foods,
296-315
concepts, 297-303
starch granule, 297-300
controlling to improve shelf-life,
310-15
additives modification, 313-14
changes in bread quality, 311
modified starch, 314-15
process conditions, 311-12
starch source, 312-13
freeze-thaw stability and syneresis,
305
measuring, predicting, monitoring,
308-10
methods, 309
ordered structures formation, 3034
rhamnogalacturonan I, 526
rhamnogalacturonan II, 526
rheology, 234-9, 431
large deformation test, 235-6
small deformation test, 236-9
rheology fractal dimension, 246
Rhizomucor sp, 718
Rhodophyta, 713
riboflavin, 114, 118, 129, 131, 133, 547-8,
553
second-order rate constants for
quenching, 120
triplet excited state deactivation
mechanisms, 119
riboflavin mononucleotide, 547
rigor mortis, 4434

salt, 402
salting-in salting-out effect, 332
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sandiness, 751
Sauvignon blanc, 473
scaling theory, 328
scalping, 641
Scherrer analysis, 219
Scherrer equation, 223
Schroeder’s paradox, 175
scuffing, 490-1
SDS see sodium dodecy! sulphate
seafood, 43940
lipid oxidation, 452-5
methods for detecting lipid
oxidation, 455
oxidation in different fish species,
454-5
pro-oxidants and initiation of
oxidation, 454
oxidative damage, 452-60
prevention of lipid and protein
oxidation, 458-60
addition of antioxidants, 459-60
oxygen, 458
temperature and light, 458-9
protein and lipid interactions during
oxidation, 456-8
case studies, 456-8
lipid hydroperoxides and protein
carbonyls formation, 457
protein oxidation, 455
sedimentation, 261--3, 423
controlling, 272-3
water-in-oil emulsion schematic
illustration, 262
selected ion monitoring, 368
self-diffusion, 146~7
Semillon wine, 478
Semperfresh, 505
sensory testing, 359-63
analysis of test data, 365-6
appropriate subjects, 360
bias minimisation, 360
clear objective, 359
comparison of paired comparison,
duo-trio and triangle test
procedures, 361
data validation, 360
descriptive test procedures, 363
environment, 359
selection and operation, 364-S
test methods, 360-3
difference from control test,
362-3
discrimination tests, 361
duo-trio test, 362
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paired comparison test, 361-2
r-index test, 362
triangle test, 362
service temperature range, 597
SFC see solid fat content
shear strain, 237
shelling, 407
short-cut-signal-detection method, 362
shortenings
definition, 420
typical solid fat index profile, 421
Siam Weed see Eupotorium odoratum
singlet oxygen, 114, 115
sinkability, 669
skim milk powder, 738, 741
soapiness, 386
sodium chloride, 616, 708
sodium dodecyl sulphate, 47
sodium tetrapolyphosphate, 709
sodium tetrapyrophosphate, 709
sodium tripolyphosphate, 616, 709
solanine, 486
solid fat content, 232, 23941, 270
as a function of storage time for
cocoa butter, 253
changes in yield in cocoa butter and
anhydrous milk fat, 239
solid-melt interfacial tension, 232
solubility, 669
loss of protein solubility, 6912
solubility coefficient, 174
solution-solution osmometer, 331
sorbic acid, 402
sorbitol, 402
Soret effect, 334
sorption isotherm
characterisation of foods, 154-61
determination, 157-61
automated commercialised
apparatus, 158-61
conventional methods, 158
foods characterisation
general considerations, 154—6
mathematical expression, 157
zones, 155-6
sous vide processing, 613
soya protein, 715-16
soya protein isolate, 716
spray drying, 669-70
spreads and dressings
chemical deterioration and physical
instability, 423-5
oxidative deterioration, 423
physical deterioration, 423-5
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creaming and sedimentation
mechanisms, 423
flocculation and coalescence
destabilisation mechanisms,
424
squeeze test, 391
stale off-flavour, 704
staling, 386-7
biscuits, cookies and crackers shelf
life, 390
bread and fermented products,
387-90
cakes, 390
pastries, 390-1
starch, 716-17
concepts of gelatinisation and
retrogradation, 297-305
amylose content, 298
double helix, 300
double helix packing and unit
cells, 301
gelatinisation, 301-3
potato starch granules, 298
retrogradation, 303-5
starch granule, 297-300
starch granule schematic drawing,
299
controlling gelatinisation and
retrogradation to improve
shelf-life, 310-15
additives modification, 313-14
influence of hydrocolloids and
chemical modification on
syneresis, 314
modified starch, 314-15
process conditions, 311-12
starch source, 312-13
gelatinisation and retrogradation and
its implications for food,
296-315
measuring, predicting and
monitoring gelatinisation and
retrogradation, 305-10
changes in bread quality related to
retrogradation, 311
gelatinisation, 305-8
gels and rheological behaviour,
308
methods for measuring
retrogradation, 309
methods for studying
gelatinisation, 306
retrogradation, 308-10
starch systems DSC scans, 307

modified starches approved for food,
297
syneresis phenomena characteristics,
342
starch granules, 388
stickiness, 683-7, 750
Stoke’s equation, 263
Stoke’s law, 262, 263, 423
STRAFI-NMR, stray field nuclear
magnetic resonance imaging
strawberries, 499
stray field nuclear magnetic resonance
imaging, 169
Strecker degradation, 72
fragrant products, 74
methionine into methional, 74
Streptococcus thermopilus, 740
suberisation, 520
sucrose equivalent, 397
sucrose hydrate, 409
sugars, 402
sulphate, 331
sulphite, 480
sulphur dioxide, 467, 478, 543
supercooled liquid, 681
supercooling, 566, 568
supersaturation, 189
surface iso-mass recrystallisation, 582
surfactants, 261
surimi, 446
sweetpotatoes, 506
swelling pressure, 330
Swiss-type cheeses, 742, 745
syneresis, 297, 305, 600, 618, 728, 745-9
characteristics in foods, 33946
agar, 340
alginates, 340-1
gelatine, 33940
meat, 345-6
milk protein gels, 342-5
tomato juice, 341-2
external factors, 334-5
external pressure, 334
gel mechanical disturbance, 335
temperature, 335
water vapour absorption, 334
fermented dairy products, 747-8
fresh cheese, 748-9
future trends, 346
in food gels and its implications for
food quality, 324-46
influence of hydrocolloids and
chemical modification in starch
gels, 314
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mechanism, 325-39
Donnan equilibrium schematic
diagram, 332
entrapped liquid, 335-6
hydrogels water retention, 329-30
osmotic pressure of NaCl,
polyacrylic acid and
polyacrylamide, 328
physical gels, 336-8
polymeric gels, 325-9
prevention, 338-9
pushing liquid out of a capillary,
336
sodium halides pre-exponent
factor, 332
solution retention in hydrogels,
3304
solution-solution osmometer, 331
monitoring, 325
osmotic pressure curve
high concentration BSA, 327
low concentration BSA, 327
synergism, 435, 436

TAG see triacylglycerols
taint transfer testing, 370-1
foods/food stimulants, 372
main steps, 370
taints see food taints
Tal prolong, 505
tapioca, 642
tapioca starch, 717
taurine, 443
TBA/TBARS value, 619-20
effect on change of values of cooked
meat, poultry, and fish during
chilled storage, 625-37
artificial antioxidants, 625-6
carbohydrate-based products, 634
fruit and fruit concentrate, 633
herbs and spices, 627-9
protein-based products, 635
vegetable and plant materials,
630-2
vitamins and dietary vitamins,
636-7
tederometers, 503
temperature quotient, 495
tenderloin, 613
tensile deformation, 235
terpenes, 134
tert-butyl catechol, 526
tertbutyl hydroquinone, 435
tetrahydrofuran solution, 430
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tetrahydroisohumulones, 132, 133
texture, 701
texture profile analysis, 310, 431, 705,
717
theory of fluid hydrodynamics, 263
thermodynamic theory, 566
thermosonification, 531
thiamin, 545-7
thiaminase, 547
thiobarbituric acid reactive substances
(TBARS), 455, 587, 612, 623
thiobarbituric acid (TBA), 428, 429,
612,623
thiobarbituric acid test, 17
thiothiazolone, 546
time domain nuclear magnetic
resonance, 431
time of flight mass spectrometers, 106
time-temperature indicators
decline in quality components over
storage time
with effective anti-oxidants,
pretreatments, 646
tocols, 432
tocopherols, 432
see also vitamin E
concentration in crude rapeseed,
palm, soyabean, sunflower oils,
433
tocotrienols, 432
tomato juice, 341-2
tomatoes, 484
effects of controlled atmosphere
storage conditions on decay,
501
total polar materials, 429
Totox value, 428
transitional inversion, 272
traumatin, 524
triacylglycerols, 4, 217, 220
classification, 220
crystallographic subcells, 222
saturated
chain stacking schematic
representation, 221
unit cell and subcell, 222
triangle test, 362
trichloroanisole, 467, 471, 472, 478
trichlorophenol, 472
TriChloroPhenols, 367
triglycerides, 4, 745
trimethylamine, 449
trimethylamine-N-oxide (TMAQ), 443
enzymatic degradation, 449-52
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enzyme activity measurements by
TMAO aldolase assay, 451-2
trinitrobenzene sulfonic acid, 446
Trolox, 59
TWEEN 20, 524

ultrahigh temperature (UHT)
treatment, 542-3, 555

ultrasonic spectroscopy, 431

ultrasound, 531

undercooling, 229, 566

urate, 131

urea, 443

urea fractionation, 430

UV-C radiation, 507

V-cut, 442
vacuum drum drying, 671
vacuum-oven drying, 148
vacuum-tumbling, 706-7
van der Waals forces, 666
van der Waals interactions, 244, 264
Vapor Gard, 505
vapour heat treatment, 507
vapour phase transfer, 395-6
Vibrio B-30 collagenase, 717
vitamin A, 542-3
B-carotene, 543
retinol, 542-3
vitamin By, 549-50
vitamin B,,, 550
vitamin C, 434, 495, 551-3
vitamin D, 539, 544-5
vitamin E, 434, 523, 5434
vitamin K, 545
vitamins, 540
classification, 542-53
fat-soluble vitamins, 542-5
water-soluble vitamins, 545-53
commonly used synonyms, 540
definition, 539
effect of irradiation on stability in
foods, 5534
factors affecting stability, 541-2
food product shelf life and its
determination, 556-8
loss during processing, 554-6
blanching, 554
dehydration, 556
freezing, 555
heat processing, 554-5
overages, 557-8

predicted vs actual percentage losses

in multivitamin tablet, 558

principal vitamin-vitamin
interactions, 553
protection in foods, 558
stability during food processing and
storage, 539-58
vitamin—vitamin interactions, 553
vitrification, 675
vodka, 134
volumetric titration, 149

warmed-over flavour, 612, 622-39, 704,
712
and rancidity in processed and
catered meals, 611-15
warmholding, 612
Warner-Bratzler shear force test, 705,
707,709,710
water activity, 391
definition, 150-1
gradient, 151
measurement, 1504
capacitance or resistive
hygrometer, 152
dew point hygrometer, 153
manometric hygrometer, 1534
relative humidity spectroscopy
measurement, 154
water content
measurement, 147-50
chemical determination of water,
148-9
gas chromatography, 149
physical techniques for water
determination, 148
spectroscopic techniques, 149-50
thermal analysis, 149
water dislocation, 578-9
water-in-oil emulsion
effect of heating, 280
freeze/thaw stability, 282
pickering vs network stabilisation,
279
schematic illustration of
sedimentation, 262
water-in-oil emulsions, 425
water migration
concentration profile, 169
NMR imaging, 169
STRAFI-NMRI, 169
water plasticisation effect, 676
water relationships
in foods, 161-5
crispness, 162-3
crystallisation, 165
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plasticisation, 162
softness, 164
stickiness, caking, and collapse,
164-5
water-soluble vitamins, 545-53
biotin, 550-1
folic acid and folates, 548-9
niacin, 548
pantothenic acid, 548
riboflavin, 547-8
thiamin, 545-7
vitamin B, 549-50
vitamin By, 550
vitamin C, 551-3
water vapour transfer rate, 174
watercress see Nasturtium officinale
wetability, 669
wetting phenomenon, 176
wheat flour, 642
wheat starch, 717
whey concentrates
Maillard reaction, 740-1
whey protein, 714-15
whey protein concentrates, 714, 738,
741
whey protein isolates, 715, 738
whole milk powder, 738
wine
2-S-glutathionylcaftaric acid
oxidative production, 474
carbonyl products of oxidation, 475
case studies, 478-80
effect of closure type on bottled
wine shelf life, 478-9
need for better defined standards
and tools in assessing shelf life,
479
predicting and preventing
deterioration, 479-80

chemical and physical deterioration,

46680
cultural differences in appreciating
quality, 467-8
deterioration mechanisms, 469-72
chemical oxidation reactions,
470-1
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metal-catalysed oxidation
mechanism, 470
microbial deterioration and
contamination, 471-2
physical deterioration, 469
difficulties in assessing desirable vs
undesirable changes, 468
ethylene-linked product from
acetaldehyde and flavanol
reaction, 476
future trends, 480
methods for monitoring
deterioration, 472-7
carbonyls, 475-6
ethyl-bridged catechin derivatives,
476
secondary quinone products, 474
spectral methods, 472-3
sulphur dioxide loss, 476-7
oxidation during processing and post
bottling, 477-8
closures and bottle-aging, 478
micro-oxygenation, 477-8
wound hormone, 524

X-ray diffraction, 199, 227, 309, 310
X-ray powder diffractometry, 223
X-ray scattering, 227

xanthan gum, 592, 601
xylogalacturonan, 526

yams, 506
effects of benomyl and imazalil on
Penicillium sclerotigenum
growth, 489
yield stress, 235
changes as a function of solid fat
content, 239
vs subjective spreadability scores in a
fat product, 241
yoghurt
Brookfield viscosity profiles, 747
syneresis, 747-8
predicted vs measured syneresis,
748
prevention, 746
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