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barley malt analysis, 295t

overview, 293e297, 294f

Maltose, see Brewing

Maltotriose, see Brewing

Mashing

amylases, 297e299, 298f

purposes, 297

temperature, 297f

Mastitis, cheese quality, 328

Meat, see Muscle

1-MCP, see 1-Methylcyclopropene

Melanoidin polymers, Maillard reaction,

265e269, 266f, 267f, 268f, 277f
Methionine

ethylene synthesis
methionine metabolism, 59e62
Yang cycle and methionine recycling, 59,

60f

oxidation by singlet oxygen, 488f

1-Methylcyclopropene (1-MCP), plant

storage utilization, 108

Milk

composition
overview, 187e189, 189t
trends by cow breed, 188t

fermentation products, see Cheese, see also

Yogurt

lactose, 207e208, 208f

lipid

composition, 190e196, 190t, 191f, 192t,

198f

synthesis
overview, 193e194

saturated fatty acids, 194e196

unsaturated fatty acids, 196, 196f
off-flavors

fishy off-flavors, 485e486, 487f

heat-induced off-flavors, 490e493, 491t,
494t, 495f

light-induced off-flavors, 486e490, 487f,

488f, 489f

lipolyzed flavors
free fatty acid determination,

481e482

lipases, 482e484

origins, 480e496, 480f
sensory properties of free fatty acids,

482

microbial generation, 484

non-thermal processing in formation,

493e496

overview, 479, 480t

oxidized off-flavors, 485, 486t

proteolysis, 484

protein

casein
as1-casein, 197, 198f

as2-casein, 197e198, 198t, 199f
b-casein, 198e199, 199f, 200f

g-casein, 200

k-casein, 200e201

overview, 197

casein micelle

function, 202e206

structure, 203e204, 203f
models, 204e206, 206f

synthesis, 206e207, 207f

whey proteins

bovine serum albumin, 201

a-lactalbumin, 201, 202f

b-lactoglobulin, 201, 202f

lactoferritin, 201
Minerals

egg composition, 224t

legume germination effects, 37e38

lipid oxidation promotion by metals,

444e445

Moisture

browning reaction
inhibition, 277

Maillard reaction effects, 251e253, 253f

cereal grain respiration modulation in

storage, 22e23, 22f

cheese making control, 337

legume storage, 40, 41t

lipid oxidation effects, 454e455, 454f

Muscle

collagen
composition, 131e134

degradation by lysosomal enzymes, 162

structure, 132f

texture effects

fish, 133e134, 133f

meat, 132e133, 132f

consumption trends in United States, 128t

contraction

energetics, 134e138

fish muscle, 137e138, 138f, 140f

Lohmann reaction, 136

tropomyosin
mechanism of action, 135f, 136, 137f

regulation, 135e136
troponin, 135e136

cytoskeleton

gap filaments
overview, 130e131, 130f
tenderness effects, 160e161

intermediate filaments

overview, 131

tenderness effects, 161
dark firm dry meat causes, 154

definition, 128

pale soft exudative meat causes, 153e154

pigments

fish, 167

meat, see Myoglobin

preservation, 167e170, 168f, 170f

postmortem changes in conversion to meat

and edible fish

ATP
levels, 139e141

metabolism, 141e145, 142f, 143f, 145f,
146f

glycogen degradation, 146e147, 148t

glycolysis

electrical stimulation studies, 151e152
enzymes, 152e153

overview, 146e147, 147f

temperature effects, 149e151
time course, 149, 150f

overview, 137e138, 144f

pH changes, 147e149, 149f, 150t, 151f,

158f

protein

denaturation and adenosine nucleotides,

145e146, 146f

water holding capacity changes,

154e156, 155t

stages, 138e139

tenderness, 156

structure, 129e130, 129f
tenderization

hydrodynamic pressure wave, 162

mechanisms
calcium-activating factor, 157e158,

157t

calpastatin, 158e159

cathepsins, 159

proteasome, 159e160

proteomics studies, 160

prerigor pressurization, 152e153,

161e162

Myoglobin

fish, 167

meat pigmentation, 162e170
postmortem changes
fresh meat, 163e165, 165t, 165f

oxygen tension effects, 165

pH, temperature, and salt effects on

metmyoglobin formation, 165e166

redox reactions, 166e167, 167f

preservation in meat, 167e170, 168f, 170f

structure, 163, 163f, 164t, 166f
N
Neobee, 379

Nitrogen fixation, legumes, 26e29
O
Oat, see Cereal

Oilseed processing

bleaching, 368
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degumming for phospholipid removal,

365e366

hydrogenation, 370

lipid modification

health promotion and disease risk

reduction, 379e380

low-calorie lipids, 379

omega-3 fatty acids
borage oil modification, 375t

epigallocatechin gallate conjugates,

380e381

primrose oil modification, 375t

production from marine and algal oils,

377e378, 378t

seal blubber oil modification with capric

acid, 376t

synthesis, 373f

prospects, 380e381

specialty lipid production, 373e374, 379
types of lipids and fatty acids, 370e381

overview, 363e370

refining, 366e367

winterization, 369e370
Omega-3 fatty acids

borage oil modification, 375t

epigallocatechin gallate conjugates,

380e381
primrose oil modification, 375t

production from marine and algal oils,

377e378, 378t

seal blubber oil modification with capric acid,

376t

synthesis, 373f

Oxazoles, browning reactions, 262e263, 263f
Oxazolines, browning reactions, 262e263, 263f
P
Pale soft exudative (PSE), causes in meat,

153e154

Pasteurization, eggs, 231

PAT, see Phosphinothricin acetyltransferase

Pathogen-derived resistance (PDR), virus

resistance in crops

commercial crops
papaya, 521

plum, 522

potato, 521e522

summer squash, 521

mechanism of resistance, 520e521
safety, 522e523

PDR, see Pathogen-derived resistance

Pea, see Legume

Pectic lyase

cell wall degradation, 93e95, 94f

recombinant protein generation, 551

Pectinesterase

cell wall degradation, 93e95

recombinant protein generation, 550e551

PEF, see Pulsed electric field

PET, see Polyethylene terephthalate

PFK, see Phosphofructokinase

PG, see Polygalacturonase
pH

browning reaction inhibition, 279

cheese making control, 337e338, 338t

Maillard reaction, 250, 251f, 252f

metmyoglobin formation effects, 165e166
postmortem changes in meat and fish,

147e149, 149f, 150t, 151f, 158f

Phosphinothricin acetyltransferase (PAT),

transgenesis for herbicide tolerance,

517e518

Phosphofructokinase (PFK), vegetable

respiration, 55, 55f

Phospholipase A1, recombinant protein

generation, 546e547

Phospholipase A2, recombinant protein

generation, 547e548
Phospholipase C, recombinant protein

generation, 548

Phospholipid, see Lipid

Phytase, recombinant protein generation,

551e552

Phytic acid, legumegerminationeffects, 37e38

Plasmin, cheese ripening, 342e343
Polyethylene terephthalate (PET), milk off-

flavor, 489e490

Polygalacturonase (PG), cell wall

degradation, 93e95, 94f
Polyphenol oxidase (PPO)

catalytic mechanism, 389e391, 390f

function in plants, 391e392, 392t, 393f

history of study, 387e388

inhibition of browning reactions
anaerobic conditions, 403e404

blanching, 412

chemical inhibitors, 404e408, 406f

heat treatment, 408e409, 408f, 410f,

411

high hydrostatic pressure, 409

irradiation, 409e410, 412

prospects, 411e412

pulsed electric field, 410e411

supercritical carbon dioxide, 411e412
lobster browning, 401e403, 403t

plant differences, 399t

reaction specificity, 398e399
shrimp browning, 401e403, 402f, 403t

structure, 388e389, 389f

substrates

cinnamic acid derivatives, 394e395
flavonoids, 395e397, 397f

phenolic acids, 394

simple phenols, 394

tea fermentation, 400e401, 401t
PPO, see Polyphenol oxidase

Prerigor pressurization, meat tenderization,

152e153, 161e162
Probiotics, yogurt benefits, 349e350

Prolamins, cereal grain, 13e14, 13t, 14t

Proteasome, meat tenderization, 159e160

Protein

cell wall in fruits and vegetables, 92

cereal grain
classification, 12e13, 12f
mobilization in germination, 19e20, 20f,
21t

Osborne protein fractions in Seeds, 13t

prolamins, 13e14, 13t, 14t

synthesis, 14, 15f

cheese ripening and proteolysis

amino acid catabolism, 344

lactic acid bacteria, 343e344
plasmin, 342e343

rennet activity, 342

egg

denaturation, 228, 229f

heating effects
dry-heating effects on gelation, 229f,

233e234

emulsification, 235e236
foaming, 234e235

pasteurization, 231

white, 230e231
yolk, 230

modifications, 236e237

yolk composition, 222e225, 222t, 223t

legumes

amino acid composition, 28t

classification, 27

nitrogen fixation, 26e29

quality, 29

structure and properties, 27e29

milk

casein
as1-casein, 197, 198f

as2-casein, 197e198, 198t, 199f

b-casein, 198e199, 199f, 200f

g-casein, 200

k-casein, 200e201

overview, 197

casein micelle

function, 202e206
models, 204e206, 206f

structure, 203e204, 203f

synthesis, 206e207, 207f

whey proteins

bovine serum albumin, 201

a-lactalbumin, 201, 202f

b-lactoglobulin, 201, 202f

lactoferritin, 201

oxidation mediation by lipid oxidation

lipid aldehyde reactions, 462e466

lipid epoxide reactions, 461e462
lipid free radical reactions, 459e460,

459f

lipid hydroperoxide reactions,

460e461, 460f
overview, 458e468, 459f

protein effects, 466e468, 467t

postmortem changes in meat and fish

denaturation and adenosine nucleotides,

145e146, 146f

water holding capacity, 154e156, 155t

Protein body, cereal grain

formation, 11e12, 12f

ultrastructure, 11, 11t

PSE, see Pale soft exudative
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Pullulanase, recombinant protein generation,

537e538

Pulse, see Legume

Pulsed electric field (PEF)

Maillard reaction effects, 254

polyphenol oxidase and browning inhibition,

410e411

Pyrazine, browning reactions, 260e262,
261f

Pyridoline, meat texture effects, 133, 133f

Pyrophosphatase, expression in wheat

development, 7, 7f

Pyrroles, browning reactions, 262

R
Radiation, see Irradiation

Raffinose, legume content, 32e33, 32t
Rennet activity, cheese ripening, 342

Respiration

cereal grain storage modulation
moisture, 22e23, 22f
temperature, 23, 23f

legume storage, moisture, and temperature

effects, 40, 41t

vegetables

climacteric rise control, 53e54

malate dehydrogenase, 55

overview, 50e55, 53f
phosphofructokinase, 55, 55f

Riboflavin, photosensitization, 486e488,

488f

Rigor mortis, fish muscle, 137e138, 138f,
140f

Ripening, see Cheese; Fruits; Vegetables

S
Salatrim, 379

SDH, see Succinate dehydrogenase

Shell, see Eggs

Shrimp, polyphenol oxidase in browning,

401e403, 402f, 403t
Sodium polyphosphate

a-amylase reduction in sprouted grain,

18e19, 19t

polyphenol oxidase and browning inhibition,

406

Soybean, see Legume

Starch, see also Carbohydrate

cereal grain
biosynthesis

ADPG-pyrophosphorylase, 7, 7f, 10

ADPG-starch synthetase, 10

amylopectin, 10e11

starch synthase, 7

sucrose-UDP-glucosyltransferase,

8e10, 8f, 9f

granule, 6e7, 6t

mobilization in germination, 16

sucrose conversion, 7e10, 8f, 9f
fruit conversion to sugar, 104e105, 104f

legume composition, 30, 31t

Stecker degradation

acrylamide formation, 259, 261f

overview, 258e259, 260f
Sterility, crop engineering

barnase, 519

barstar, 519

Storage

cereal grains
prolonged storage, 23e24

respiration modulation

moisture, 22e23, 22f
temperature, 23, 23f

fruits and vegetables

cold storage, 107

controlled atmosphere storage, 107e109,
108f

prospects, 38e39

legumes

aging and food quality, 40e41
isoflavone composition, 41

respiration, moisture, and temperature, 40,

41t

Styachyose, legume content, 32e33, 32t

Succinate dehydrogenase (SDH), meat

tenderness prediction, 160

Sucrose

legume content, 32e33, 32t

starch conversion in cereals, 7e10, 8f, 9f

Sucrose-UDP-glucosyltransferase

expression in wheat development, 8e9, 8f, 9f
starch synthesis, 10

Sulfite, browning reaction inhibition, 279

Sulfur dioxide, browning reaction inhibition,

279, 280f

Supercritical carbon dioxide, polyphenol

oxidase and browning inhibition,

411e412
T
Tea, polyphenol oxidase in fermentation,

400e401, 401t

Tenderization, see Muscle

tenderness, 156

Thiazoles, browning reactions, 263e264

TIA, see Trypsin inhibitor activity

Transglucosidase, recombinant protein

generation, 552

Triacylglyceride, see Lipid

Triacylglycerol lipase, recombinant protein

generation, 549e550

Trimethylamine oxide, milk off-flavor,

485e486

Tropomyosin

mechanism of action, 135f, 136, 137f

muscle contraction regulation, 135e136

Troponin, muscle contraction regulation,

135e136

Trypsin inhibitor activity (TIA), legume

germination effects, 37e38

Tyrosinase, browning reaction initiation,

387e388, 397e398
U
Ultrasonic treatment, Maillard reaction

promotion, 254

Ultraviolet light, see Irradiation
V
Vegetables

anthocyanins
processing effects, 86e88, 87f

synthesis, 85e87, 86f

types and structures, 84e88, 84f
carotenoids

degradation, processing and storage

effects, 77f, 77e84

ripening changes, 66t, 82t, 105

synthesis, 77e84, 77f, 78f, 79f, 80f

cell wall

degradation
cellulase, 96e98, 97f, 98f

b-galactosidase, 98e99

overview, 92e99

pectic lyase, 96, 96f

pectinesterase, 95e96

polygalacturonase, 93e95, 94f

hemicellulose, 92

lignin, 92

pectic substances, 89e91, 90f, 91f

protein, 92

synthesis, 92e93
texture effects, 88e99

chlorophyll

biosynthesis
genes, 67t

overview, 70f

Phase 1, 68e72, 70f

Phase 2, 72

regulation, 72

degradation

pathways, 71e75, 71f, 72f, 73f

processing and storage effects, 73e75,
74f

ethylene and ripening

biosynthesis
methionine metabolism, 59e61
overview, 57e65

Yang cycle and methionine recycling,

59, 60f

initiation of ripening, 56e59, 57f
genetic engineering, seeGenetically modified

crops

respiration

climacteric rise control, 51e56
malate dehydrogenase, 55

overview, 50e55, 53f

phosphofructokinase, 55, 55f

storage

cold storage, 107

controlled atmosphere storage, 107e109,

108f

prospects, 38e39

Vitamins

egg composition, 224t

legume germination effects, 37e38
vitamin C, see Ascorbic acid

Vitellogenin, synthesis, 227

W
Water, see Moisture

Wheat, see Cereal
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Whey proteins

cheese making, 324t

types
bovine serum albumin, 201

a-lactalbumin, 201, 202f

b-lactoglobulin, 201, 202f

lactoferritin, 201
Winterization, oilseed processing, 369e370
Wort

fermentation, 311e313, 312f

free amino nitrogen, 308e311, 310f, 310t

gravity effects on ester levels, 302t

separation and beer filtration, 314e316, 315f

sugar types, 299e301, 299t

sugar uptake by yeast
order, 300f

maltose and maltotriose, 300f, 303e307

osmotic pressure and ethanol effects,

301e303, 302f
ale and lager yeast strain differences,

303e307, 305t, 306t, 307f
X
Xanthine oxidase, lipid oxidation, 447

Xylanase, recombinant protein generation,

552
Y
Yang cycle, methionine recycling, 59, 60f

Yeast, see Brewing; Fermentation;

Genetically modified

microorganisms

Yogurt

cultures
classification of lactic acid cultures,

331, 332t

functions, 331, 332t

management

bacteriophage challenges, 336e337

handling, 336

natural cultures, 335

starter cultures, 335e336
secondary cultures, 332e335
starter cultures, 348e349

flavor components, 351

milk

antibiotics, 327e328
coagulation
acid coagulation, 330e331

enzymatic coagulation, 328e330

composition considerations, 320e323,

322t, 323t

mastitis and quality, 328

microorganisms

gas formers, 325e326

lactic acid bacteria, 325

natural fermentation, 323e327, 325f

pathogens, 326e327
psychotrophic bacteria, 325

probiotic benefits, 349e350

production overview, 319e320, 320f, 348
Yolk, see Egg
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