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A
AACC Method, moisture and, 157-158
Abu Abdullah Muhammad Ibn Battuta
(Ibn Battuta), 13-14
Accelerated aging test for vigor,
160-161
Acetone as solvent, 367
Acidity tolerance (low pH), breeding
and, 50
Acid-leaching process and protein
concentrates, 688
Acid/modified acid degumming,
379-380
Acoustical properties, quality of
soybeans and, 167
Actinomucor elegans, 472
Adhesives. See Wood adhesives as
biobased product
Adsorption
bleaching and, 396
flavor binding and, 248
membrane processing and, 697-699
Aflatoxin, 90
Agitation, hydrogenation and, 413
Agricultural uses as biobased product,
565
Agriculture Grain Processing (AGP),
low-18:3 soybean oil and, 203
Alcohol as solvent, 367

ALCON Process, 341, 351
Alfalfa mosaic virus, wild perennial
Glycine species’ resistance to, 8
Alkali treatment and chemical refining,
382-383
Alkyd, 576-580
Alkyl resins, 575
Alleles, 11. See also Genetics
Allopolyplidization, and speciation of
genus Glycine, 8-9
Alternaria alternata, 99-100, 165-166
Alternative Agricultural Research and
Commercialization Center (AARCC),
545
Altervative (to hexane) solvents, 365,
367-368
America, first soybeans of, 17-18
American Newspaper Publisher
Association (ANPA), 571-572
American Oil Chemists’ Society World
Conferences, 669
Amino acids. See also Protein tests;
Proteins
ground/whole soybeans and, 175
with NIR calibration data, 174
predictions as percentage of proteins,
176
quality of soybeans and, 171-176
soybean meal and, 172-173
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Ammonia, 177
Amphicarpea genera, 2-3
Amplification fragment length
polymorphism markers (AFLP), 44
Antioxidants
in biodiesel, 518-519
tocopherols/tocotrienols and, 210
AOCS Method, moisture and, 157
Aphid resistance, 45
Aphids, 107
Aphis glycine, 101, 107
Aqueous alcohol processing
protein concentrates and, 688
SPCs/SPIs and, 699-700, 702
Aqueous extraction processing (AEP),
371-373
Arachidic acid, systematic name/
structure of, 194
Archer Daniels Midland Company, TVP
of, 707
Argentina
and global trends in production,
120-122
production and, 60
as soybean oil exporter, 140
world supply/distribution and, 34-35
ASABE Standard, moisture and, 68, 157
Ash in seed coats, 180
Asian rust
Brazil, 782, 784-785
fungicide in U.S. and, 128
Asoyia LLC, 203
Aspergillus spp., 88, 99-100, 459, 465,
474476
ASTM standards. See Standards
Auckland, 18
Augers, 83-85
Australia, and speciation of genus
Glycine, 8-9
Autoxidation, biodiesel standards and,

514-519

B
Bacillus seed decay, 103
Bacillus spp., 468—469
Backcross method of breeding, 57-58
Bacteria. See also Specific bacteria
Bacillus seed decay, 103
in fermented foods. See Food use of
whole soybeans
Baking applications and soy protein,
715-716
Bartram, John, 17-18
Basestock hydrogenation system,
416-419
Batch hydrogenation, 415
Bean cake manure, 542
Bean leaf beetle, 107
Bean pod mottle virus, 101-102
Bean soup (foams), 564
Beef cattle. See also Meat connection
with soybean production
advantages/disadvantages of soy diets
for, 637
degradability of protein in rumen of,
641-644
increase of bypass proteins and,
639-643
protein digestion in, 637-739
SBM economic implications for, 644
Behenic acid, systematic name/structure
of, 194
Belt conveyors, 83, 86
Bentazon sensitivity, 43
Bernard, Richard L., 20
Better Bean Initiative (BBI), 93, 108
Beverage applications and soy protein,
715-716
Binders, 575-576
Biobased products from soybeans
early industrial uses of, 542545
oil
cosmetics, 595
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drying oil prodycts, 586588

dust suppressants, 595-596

herbicide/insecticide carriers, 596

home-heating oils, 593-594

industrial limitations, 565566

leather/textiles, 594

lubricants, 566-570

miscellaneous uses, 597

oleochemicals, 588-592

paints/coatings/varnishes,

574-581

pharmaceuticals, 595

plastics/plasticizers, 581-585

printing ink, 571-574

production versus demand, 565
protein

agricultural uses, 565

cosmetics, 564

fire-fighting foams, 564

paper coatings, 561-563

paper/textile sizings, 563

plastics, 553-558

powder/paste paints, 565

printing ink, 564

textile fibers, 558-560

wood adhesives, 545-553

Biodiesel production. See also Bioenergy/

biofuels

additives, 511-512

diesel fuel/soybean oil price
relationship, 141-143

effect of alcohol type, 512

genetic markers and, 204-205

historical information, 500-501

as market for soybean oil, 119, 148

methanol recovery, 510-511

oil extraction, 508-509

oleochemicals and, 588, 593

processing and, 141-145

reaction systems, 509-510

separation, 510

U.S. distribution (location/capacity/
feedstuffs) and, 142—-145
washing, 511
Bioenergy/biofuels
commercial biodiesel production
additives, 511-512
effect of alcohol type, 512
methanol recovery, 510-511
oil extraction, 508—509
reaction systems, 509-510
separation, 510
washing, 511
emissions and, 519-520
energy balance calculations and,
520-522
glycerol utilization and, 522-524
historical information, 500-501
influence of fats/oils on, 501-503
other methyl ester applications,
512-513
specifications/standards and,
513-519
transesterification
analysis of reaction products, 508
mechanics/kinetics, 503—-504
other sources of biodiesel and,
507-508
reaction, 503-504
Biomass Research and Development Act
of 2000, 542
BioPreferred program (FB4P), 545
Bitter/astringent flavors, 250
Black pycnidia, 94-95
Black sclerotia. See Sclerotinia stem rot
Bleaching
adsorbent/oil moisture influence, 396
agents/dosage for, 392-394
by-product of, 398-399
filtration influence, 397-398
general practices of, 390-392
postbleaching and, 427428



808

L.A. Johnson et al.

procedure modifications, 392
temperature influence and, 394-395
time influence and, 395-396
Blood pressure
and nutritional value of soybean oil,
738
and value of soybean protein,
747-749
Bone mass and soy protein, 753-754
Bowen, Samuel, 17-18, 21-22
Bowman-Birk inhibitor (BBI)
trypsin inhibitors and, 251-253,
305-307, 665
wild perennial Glycine species and, 8
Boyer, Robert, 558
Bradyrhizobium elkanii, 43
Bradyrhizobium japonicum, 40, 43
Bradyrbizobium liaoningense, 43
Brazil
acres harvested/produced in, 774,
777
Asian rust and, 782, 784-785
biodiesel and, 500
and cost of production, 779,
781-783, 795
crush margins and, 788, 790-793
crushing plants and, 787-789
fungi (rust) and, 129
and global trends in production,
120-122
prices and, 779-781
processability and, 186
processing and, 786788
production (general) and, 60,
773-774
production/yield in, 778
soybean oil consumption in, 119
as soybean oil exporter, 140
trade and, 791, 794-797
transportation costs and, 782,

785-786

world production/yield and, 774-777
wotld supply/distribution and, 34-35
Breeding. See also Genetically modified
soybeans
backcross method of, 57-58, 61
bulk method of, 55
conventional methods of, 48
early generation testing (EGT) and,
57
effect on minor constituents, 320,
322-323
genetic markers and, 59-60
historical selection of cultivars, 4748
hybrid cultivars and, 60
inbreeding/selection/line evaluation,
52
male-sterile-facilitated cyclic breeding
(MSFCB), 58-59
mass selection method of, 55-56
mutation method of, 59
objectives of, 48-51
parent selection of, 51-52
pedigree method of, 54-55
pure line method of, 52-54
recurrent selection method of, 58
single-seed descent (SSD) method of,
56-57, 61
transformation method of, 59, 61
°Brix, 449—450
Brooks, W.P, 19
Brush hydrogenated basestocks, 417
Bucket conveyors/legs, 83, 86
Bud blight, 102
Bulk conveyors, 83
Bulk method of breeding, 55
Bunge, low-18:3 soybean oil and, 203
Butyl hydroxytoluene (BHT), 518

C
Cake of soybean, 332, 346

Calcium sulfate as tofu coagulant,



Index

809

450-451
Calendic acid, 204-205
Calopogonum genera, 3
Campesterol
presence/content of, 213-215
as soybean minor constituents,
297-298, 300
structure of, 212
Canada
first soybeans of, 17
world supply/distribution and, 34, 39
Cancer
and bioactive properties of soy
proteins, 254
Bowman-Birk inhibitor (BBI) and,
305-308, 665
FA and, 740-742
soybean protein and, 751-753
sphingolipids and, 206, 303-304
Capacitance principle of moisture
meters, 68
Capital recovery of machinery/
equipment
non-operating costs and, 132-133
Carbohydrates
and dehulled/defatted soybean flakes,
685
functional foods
soy oligosaccharides/soy fiber,
287-288
minor constituents, 298, 309-310
nonstructrual
low molecular weight sugars,
270-271
nonstructural
low molecular weight sugars,
270-271
oligosaccharides, 271-272
polysaccharides, 272
nutritional aspects
environment/genotype, 281-282

enzyme treatment, 284-287
historical information, 276-277
nonstructural, 277-279
processing conditions, 282284
structural, 279-281
quality of soybeans and, 178-179
structural
cotyledon polysaccharides,
274-275
monosaccharide compositions,
273
nonstarch polysaccharides, 273
processed soy protein products,
276
soybean hull polysaccharides,
275-276
Cargill, low-18:3 soybean oil and, 203
Carletti, Francesco, 14
Carotenoids, as soybean minor
constituents, 298, 304—305
Cartter, Jackson L., 20
Carver, George Washington, 544
Catalyst poisons, 414
Catalysts
hydrogenation and, 413414
transesterification and, 504—505
Caustic-oil mixing and chemical
refining, 383
Cellulose
and carbohydrate availability via
enzyme activity, 285
as dietary fiber in SBM, 269-270
in seed coats, 180
Cement as binder in drying oils, 586
Central Soya Company, 332
Cephlasporium spp., 99
Ceramide (Cer), 206, 305
Cercospora kikuchii, 96-97, 108,
165-166
Cercospora sojina, 42, 99
Cerebroside, 206, 305, 319
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Cerrado. See Brazil
Chaetomium spp., 99
Chemical (caustic) refining
general practices, 382384
miscella, 388—-389
physical, 385, 387-388
short-mix, 384-386
silica refining/bleaching
modifications, 389390
soapstock processing, 390
Chemicals. See Herbicides
Chemurgy Movement, 544545, 670
Chiang, 460-464
Chicago Board of Trade, 337
Chiinese douchi, 475
Chill roll operations, 434—435
China
biodiesel and, 500
and distribution determination for
soybean dissemination, 11-12
early industrial use and, 542
global supply/distribution and, 34,
38
global trends, 120-122
introduction of germplasm from
(1920s), 20
production and, 60
and soybeans as food, 119, 441-442
and speciation of genus Glycine, 8-9,
151, 229, 441
Chloride, 44
Chlorimuron sensitivity, 43
Chlorophyll deficiency/retention, 44
Cholesterol
and bioactive properties of soy
proteins, 253-254
sphingolipids and, 206, 303-304
stearic acid and, 200
storage proteins and, 254-255
trans fat and, 409410
Christiansen, Leo M., 544

Cladosporum spp., 99
Cleaning, 343
Coagulants for tofu, 450451
Codex Alimentarius Committee on Fats
and Oils, 491-492
Cold-insoluble fraction, 694
Colored soybeans
fungi and, 165-166
hilum color and, 166-167
postbleaching and, 428
soymilk beany flavor elimination and,
446
standards and, 154-155
Color/morphological properties, quality
of soybeans and, 165-166
Combines, See also Equipment;
Harvesting of soybeans
and adjustments for quality, 77
cleaning shoe of, 70, 74-75
clean-out for identity preservation,
77
feederhouse of, 70, 72
gathering head of, 70-72
loss measurements and, 76
operating costs and, 130-132
reel index of, 71-72
rotor/cylinder and concave of, 70,
73-74
safety and, 76
yield monitors/GPS of, 76
Companion animals
advantages of soy diets for, 629,
636-637
fiber sources and, 634-635
physiological/gastrointestinal effects
of soy products for, 635-636
protein antinutritional factors and,
635
protein sources for, 631-634
soybean products used, 629-630
B-Conglycinin
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flavor binding and, 248-249
fractionation of, 235-236, 239-240
mixed systems thermal behavior and,
245-247
peptide molecular weight of,
235-236
rate of native structure loss of,
241-242
soybean protein and, 235-237
structure of, 663-665
thermal stability and, 240
Consumer demand, production and,
117-119
Converters, 415
Conveyors, 83-85
Cook, George H., 19
Copper-chromite catalysts of
hydrogenation, 413-414
Corn
and soybean research/development,
144, 146-147
soybean yield/revenue trend and,
126-127
Corn earworm, 45, 107
Cornell method, 445
Coronary heart disease (CHD), 298,
730-733. See also Trans fats
Cosmetics as biobased product, 564,
595
Costs. See Economics of production
Cotyledon
dehulling and, 343-345
oil bodies, 200
polysaccharides, 274-275
Cotyledon fiber, 705-706
Cotyledon oil bodies, separation of
intact, 700
Counter Cyclical payments (CCP),
133-135
Croatia, first soybeans of, 17
Crown Iron Works, 687

Crude oil conditioning and chemical
refining, 382
Crush margins
Brazil and, 787-793
percentages involving soybean meal/
oil, 148-149
processing and, 136-139
source of returns and, 336
Crusher, United States as leading,
122-123
Cryoprecipitation, 694
Cryoprotein. See Glycinin
Crystallization
edible-oil flake, 434435
general practices, 428-431
liquid shortening process, 432
margarine, 432434
plasticized shortening process, 431
Cultivar selection. See also Genetics
breeding and, 48
and FA modifications to improve
stability/nutrition, 202-204
importance of, 40
protein levels and, 230
trans-free margarine and, 202-204
Cultivation. See Tillage
Curvularia lunata, 99
Custom operations, 130-132
Gylindrocarpon spp., 99
Cytogenetics, 46

D

Daidzein, 184-185

Dairy cattle. See also Meat connection

with soybean production
advantages/disadvantages of soy diets
for, 645, 652-653

full-fat soybeans and, 649-650
protein applications for, 715-716
protein metabolism in, 630
protein utilization in, 647
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SBM and, 647—-649
and soy proteins in milk replacers,
650-651
soybean hulls and, 650
Damaged soybeans. See also Fungi;
Insects; Quality of soybeans
(measurement/maintenance of)
heat-damaged, 154
over-drying and, 342
total-damaged, 153-154
Dampier,William, 15-16
Dead-end hydrogenation system,
415-416
Deep-fat frying, 488489, 494-495
Defatted soy flours/grits, 666, 685-687
Degumming
acid degumming, 379-380
enzymatic degumming, 380-381
general practices, 377-378
membrane filter degumming, 381
modified acid-degumming, 380
water degumming, 378-379
Dehulling, 343-345
Deodorization
distillate of, 405
general practices of, 399-400
principles of, 400402
soymilk beany flavor elimination and,
446
systems of, 403404
Deoxynivalenol (DON), 90
Desmet Ballestra, 355-357, 687
Detergent fractionation, 426427
Detergents, 590-592
“Developing and Promoting Bio-based
Products and Bio-Energy”, 542
Diabetes and soy protein, 742-743,
754-755
Diaporthe phaseolorum, 42, 94
Die Entstehung des Dieselmotors (Diesel),
500

Diels-Alder reaction, 577-578
Diesel, Rudolf, 500
Dihydrosphingosine, 206-207
Dimer acids, 587
Dimethyl trisulfide, odor and, 247
Diphyllarium genera, 3
Direct Payments (DP), 133-135
Direct solvent extraction. See also
Processing of soybeans
equipment for, 339-340
extraction mechanism, 350-351
extraction operations, 357-358
extractor design, 352-357
flow diagram for, 337-338
meal desolventizing and, 358-361
solvent selection for, 349
Directed chemical interesterification,
422, 424
Diseases. See also Health
Asian rust, 128, 782, 784-785
bacteria
Bacillus seed decay, 103
fatty acids and, 730, 732-733
fungi
miscellaneous, 99
Phomapsis seed decay, 94-96
purple seed stain, 96-97
Sclerotinia stem rot, 97-98
yeast spot (Nematospora spp.),
98-99
insects, 103-109
mycotoxins, 99-100
research and, 93
resistance
cultivars and, 41
wild species and, 6, 8
and value of soybean protein, 745
viruses
bean pod mottle virus, 101-102
overview, 100-101
soybean mosaic virus (SMV),
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101-102
tobacco ringspot virus (TRSV),
102-103

Disulfide bonds and heat stability,
243-244

Docosanoic acid, common name/
structure of, 194

Domestic hard butters, 427

Domestication of soybean, 9-12. See
also History of the soybean

Dou jiang. See Soymilk

Double cropping of soybeans, 41

Douchi, 474475

Doufen, 458

Doufu hua, 452

Doufu ru, 472

Doufu zha, 457

Doufupi, 456

Dow Chemical Co., 590

Downy mildew, 108

Dried bean curd. See Yuba (soymilk
film)

Dried distiller grains and solubles
(DDGS), corn-based ethanol and,
147-148

Dry extrusion, 678

Dry fractionation, 426

Dry matter weight and moisture
content, 67, 179

Drying of soybeans

general practices, 341

high-temperature drying, 79

low-temperature drying, 78-79

moisture content determination, 67

natural-air drying, 78

and reconditioning over-dry
soybeans, 79-82

SBM and, 358-359

weather conditions and, 77-78

Drying oil products as biobased
product, 586-588

Dual Fuel project of U.S., 501
Dumasia genera, 3
DuPont/Pioneer Hybrid

flatulence sugars and, 704

low-18:3 soybean oil and, 203
Dust suppressants as biobased product,

595-596

Dutch East India Company, 15-16
Dwarfness, 43

E

Early generation testing (EGT), 57
Economics of production
Brazil and, 779, 781-786, 795
and cost of production, 129-130
electricity and, 130-133
farm overhead and, 132-133
fertilizer and, 130-132
global trends, 120-122
net revenue (government payments)
and, 133135
non-operating costs, 132-133
operating costs, 130~132
and percentage of arable land,
117-118
pesticide usage and, 127-129
soybean oil as percentage of global
oil, 193
soybean processing
biodiesel, 141-145
crush margins, 136-139
research/development, 144, 146
soybean meal, 135-137
soybean oil, 138, 140-141
U.S. acres, 122124
U.S. prices, 124-127
Edible-oil flake process of crystallization,
434-435
Edison, Thomas A., 544
Edwards, Benjamin Franklin, 18
Eicosanoic acid, common name/
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structure of, 194
18:3 soybean oil
companies providing, 203
stability/nutrition enhancement and,
202-204
Electrical conductivity test for vigor, 161
Electricity
auger power requirements and,
84-85
non-operating costs and, 133
operating costs and, 130-132
Electronic moisture meters, 68, 157
Eminia genera, 3
Emissions, 519-520
Empresa Brasileira de Pesquisa
Agropecudria (EMBRAPA), 773, 795
Endocrine functions and soy protein,
751-752
Energy consumption for processing,
biodiesel and, 520-521
England, first soybeans planted in, 16
En-masse conveyors, 83, 86-87
Environment
Brazilian impact on, 797
dehulling and, 344
effect on oil composition, 205-206
effect on sterol content/composition,
215
soy plastics and, 555-556, 581-582
and variability of carbohydrate
nutritional value, 281-282
Environmental factors
quality of soybeans and, 187
Enzymatic degumming, 380-381
Enzymatic interesterification, 424-426
Enzyme-active full-fat soy flours/grits,
666, 676-G77
Enzymes
aldehyde oxidase as alternative, 250
and carbohydrate availability,
284-287

cellulase, 637
coagulants for tofu and, 451
FA clongation stage and, 196197
flatulence sugars and, 310
isozymes of lipoxygenase, 217-218
-modified SPIs, 700-701
-modified whipping proteins, 701,
703-704
protein products and, 669-670
protein tests and, 177
role of catabolic, 340-341
Epoxidized soybean oil (ESO), 581-585
Equilibrium moisture content, 69
Equipment
belt-type extractor, 356-357
chain-type extractor, 354
combines
and adjustments for quality, 77
cleaning shoe of, 70, 74-75
clean-out for identity preservation,
77
feederhouse of, 70, 72
gathering head of, 70-72
loss measurements and, 76
operating costs and, 130-132
reel index of, 71-72
rotor/cylinder and concave of, 70,
73-74
safety and, 76
yield monitors/GPSof, 76
deep-bed, rotary-basket extractor, 355
dehulling and, 344-345
direct solvent extraction, 339-340
down-draft desolventizer (DDD)
system, 360-361
expander/collets, 334, 351
expeller, 332
extruders, 679-680
flash-desolventizing system, 360
gas-supported screw pressing (GSSP),
370
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hard screw pressing, 333
mill run, 343
non-operating costs and, 132-133
opetating costs and, 130-132
prepress/direct solvent extraction and,
335
scalper, 343
Schumacher-type desolventizer/dryer,
359
stationary basket extractor, 356
storage, 341-342
supercritical fluid extraction (SFE),
369
Ernst, A.H., 18
Esterification, phytosterol distribution
and, 213
European biodiesel standards, 515-518
European Union, 60, 118-119
Euschistus servus, 105
Executive Order 13134 “Developing
and Promoting Bio-based Products
and Bio-Energy”, 542
Expander, 334, 351
Expellers, 332
Exports. See also Brazil
leading countries of, 121
world supply/distribution and, 34
Extracted flake products
aqueous extraction processing,
699-700, 702
defatted flours/grits, 682-686
enzyme-modified SPI, 700-701
enzyme-modified whipping proteins
from, 704
fractionation and, 693-697
general practices, 681-(82
membrane processing, 697-699
protein concentrates, 686691
protein isolates, 690, 692-693
re-fatted/lecithinated flours, 684, 686
salt extraction, 700

separation of intact protein bodies,
700
whipping proteins, 701-704
white flakes, 682
Extraction
aqueous processing, 371-373
commercial biodiese] production and,
508-509
direct solvent extraction
extraction mechanism, 350-351
extraction operations, 357-358
extractor design, 352--357
flow diagram, 338
meal desolventizing and, 358-361
solvent selection for, 349
early, 47
effect on carbohydrate concentration
in SBM, 270
extrusion-expelling (EE), 368
flavor binding and, 249
free fatty acid (FFA) and, 90
gas-supported screw pressing (GSSP),
370-371
processability and, 186
SBM qualities for different methods
of, 364-365
solvent extraction
altervative (to hexane) solvents,
365, 367-368
flavor binding, 249
hexane, 349, 357-358, 362
prepress, 347-349
processability, 186
soy protein concentrates (SPCs) and,
689-690
supercritical fluid extraction (SFE),
368--369
yield/composition of isolated soy
protein by, 694
Extruder-prepared full-fat soy flours/
grits, 678--681
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Extruder-texturized products, 706-710
Extruding-expelling (EE)
hard screw pressing and, 347-349
soy protein isolates (SPIs) and, 693
uses, 681
Extrusion-expelling (EE)
local processing and, 368
processability and, 186
texturized vegetable protein (TVP)
and, 276

F

F, generation. See Hybrid cultivars
F, generation. See also Breeding
bulk method of breeding and, 55
early generation testing (EGT) and,
57
male sterility and, 59
pedigree method of breeding and, 54
single-seed descent (SSD) breeding
and, 56
Farm overhead as non-operating costs,
132-133
Farm Security and Rural Investment Act
of 2002, 545
Fatty acid methyl esters (FAME)
oleochemicals and, 588, 593
Fatty acids (FA). See also Lipids
biosynthesis
elongation/monounsaturation,
196-198
location, 196-197
breeding for non-edible products,
204-205
changing via hydrogenation, 486
changing via plant breeding, 486
in commodity soybean oil, 201
composition of crude regular/
modified oils, 492
and compositions of regular/
hydrogenated oils, 484

environmental effects on
composition, 205-206
nutritional value of, 728-731
oil composition for food use
considerations, 200-201
modifications to increase stabilicy/
function/nutrition, 202-204
trans fats, 201-202
processability and, 186
profile of SBO and, 727
quality of soybeans and, 169-171
Federal Grain Inspection System (FGIS)
grading steps, 155
inspection summaries, 155-156
protein/oil contents and, 336-337
Feeding values to livestock
beef cattle
advantages/disadvantages, 637
degradability of protein in rumen,
641-644
increase of bypass proteins,
639-643
protein digestion, 637-739
SBM economic implications, 644,
646
soybean hulls, 644, 646
companion animals
advantages, 629, 636637
fiber sources, 634-635
nutritional characteristics of soy
products, 629-630
physiological/gastrointestinal
effects of soy products, 635-636
protein antinutritional factors, 635
protein sources, 631-634
soybean products used, 629-630
dairy cattle
advantages/disadvantages, 645,
652-653
full-fat soybeans, 649-650

protein utilization, 647
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SBM, 647649 soy oligosaccharides/soy fiber,
soy proteins in milk replacers, 287-288
650-651 soy protein extracts and, 689

soybean hulls, 650
historical report of, 16-17
poultry
energy sources, 620—621
genetic modified products, 621
protein for broiler chickens/
turkeys, 618
protein for laying hens, 618
protein quality, 617-620
SBM advantages, 616617
quality of SBM in, 615-616
swine
advantages, 622
amino acids digestibility of
proteins, 624625
energy digestibility of proteins,
626
full-fat soybeans, 627-628
new protein sources, 628
nutrients/energy concentrations,
622-624
phosphorus digestibility of
proteins, 625
SBM, 626, 628-629
soy protein concentrates/isolates,
627
soybean oil, 627
Fermentation. See Food use of whole
soybeans
Fermented soymilk, 472
Fermented tofu (sufu), 473474
Fertility/sterility, loci controlling, 43
Fertilizer, operating costs and, 130-132
Fiber. See also Carbohydrates
isoflavones and, 745
quality of soybeans and, 180-181
soy cotyledon fiber, 705-706
soy hulls, 705

Field resistance/tolerance, breeding and,
49
Finished oil handling, 405-406
Fire-fighting foams as biobased product,
564
Firm tofu, 452453
Flakes. See Extracted flake products
edible-oil flake process of
crystallization, 434435
Flash-desolventizing systems (FDSs),
671
Flat partially hydrogenated basestocks,
417
Flavonoids. See Isoflavones
Flavor
high-oleic oil and, 490
lipoxygenase and, 177
protein products and, 669-670
reversible/irreversible bonds and, 247
and soybean oil modification, 409
soymilk beany flavor elimination,
444446
Flooding seeds after imbibition
quality of soybeans and, 162
Flora Indica (Roxburgh), 16
Flora of Tropical East Africa (Verdcourt),
5

Flours. See Food use of soy proteins
Foams, 564
Folic acid, 316
Food use of soy proteins
baking applications, 715-716
dairy/beverage applications, 715-716
functionality, 710-711
meat applications, 713-715
selection of protein preparations,
710-713

Food use of soybean oil
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and applications for oils with
modified FA, 487-490
and changing FA composition of oils,
485486
minor oil constituents, 495-496
oil consumption statistics, 483—484
oil types
liquid soybean oil, 484485
standards and, 490-495
Food use of whole soybeans
fermented foods
fermented soymilk, 472
fermented tofu (sufu), 473—474
Indonesia tempah, 470472
Japananese natto, 467470
soy nuggets, 474476
soy sauce, 465467
non-fermented foods
green vegetable soybeans, 453-454
okara, 457458
roasted/cooked soybeans, 458-459
soymilk, 442—447
sprouts, 454456
tofu, 447-454
yuba, 456457
Food-grade soybeans
carbohydrates/sugars, 178
and flowsheet for full-fat/defatted soy
fours, 683
lipoxygenases and, 218
meat analogs and, 708
pounds (2005) of, 409
protein levels of, 230
protein solubility and, 177
Foots (cellular debris), 347
Ford, Henry, 544-545, 553-555
Ford Motor Co., 560. See also Ford,
Henry
Foreign material
standards and, 152-153
Fractionation

B-conglycinin and, 235-236
extracted flake products and,
693-697
soybean oil modification and,
426427
of soybean storage proteins, 238-240
SPCs/SPIs and, 690697
France, first soybeans planted in, 16
Franklin, Benjamin, 17-18
Free fatty acid (FFA), storage of
soybeans and, 90. See also Fatty acids
(FA)
French Oil Mill Machinery Co., 356
Fuchok, 456
Fuel. See Biodiesel production
Fuju, 472
Full-fat soy flours/grits
definition, 666
enzyme-active, 676677
extruder-prepared, 678-681
toasted, 677
Fully hydrogenated hardfats, 418, 423
Fumonisn, 90
Functional foods, soy oligosaccharides/
soy fiber, 287-288
Fungi
color/morphological properties and,
165-166
Phomopsis seed decay, 94-96
post-harvest bulk storage and, 88
purple seed stain, 96-97
Sclerotinia stem rot, 97-98
U.S. usage of, 128-129
yeast spot (Nematospora spp.), 98-99
Furu, 472
Fusarium solani, 42, 165166, 185
Fusarium spp., 99-100
Fuzhu, 456
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Garlicky soybeans, 155
Garvan, Francis P, 544
Gas-supported screw pressing (GSSP),
370-371, 693
GDL (glucono-8-lactone) as tofu
coagulant, 450-451
Genetic diversity via wild species’
resistance, 6, 8
Genetic markers, 59-60
Genetically modified soybeans
effect on minor constituents, 320,
322-323
FA composition of, 170
and modified FA compositions,
487-490
for non-edible products, 204-205
non-GMO niche market, 185
soybean seed composition and, 171
Genetics. See also Breeding
and changing FA composition of oils,
486
cytogenetics, 46
flavor binding and, 249
molecular genetics/genomes, 46-47
qualitative, 4245
quantitative, 45
soymilk beany flavor elimination and,
445446
and variability of carbohydrate
nutritional value, 281-282
Genistein, 184-185
Genomics, 4647
Genus Glycine
immediate allies of, 2-3
taxonomic history of, 4-8
Geographical distribution of the
soybean, 23, 8~9
Germination
effect of flooding seeds after
imbibition, 162

effect of impact damage/germination
temperature, 162
grading standards and, 151
LOX-1/-2/-3 isozymes during,
217-218
quality of soybeans and, 159~160
seed vigor and, 159-162
soybean sprouts and, 455
stink bug damage and, 105-106
Germplasm
collection development (1949),
20-22
Germplasm, genetic modification and,
322-323
Glidden Co., 565
Global positioning system (GPS), 76
Glucosylceramide (GlcCer), 206208,
319
Glyceride biosynthesis
biosynthesis pathway, 198
FA biosynthesis
elongation/monounsaturation,
196-198
initiation, 196, 198
triacylglyceride/phospholipid
biosynthesis
oil bodies, 200
polyunsaturated FA biosynthesis,
199--200
Glycerin
commercial biodiesel production and,
510
Glycerol
transesterification and, 522-524
Glycine genera, 3-7
Glycinin
cold-insoluble fraction and, 694
flavor binding and, 248-249
and fractionation of storage proteins,
238-239
gene families of, 233234
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mixed systems thermal behavior and,  Handling of soybeans
conveying, 82—87
rate of native structure loss of, hauling, 82

241-242
seed deposition of, 231
structure of, 663—665
sulfur amino acid content of, 234
synethesis of, 231-232
thermal stability and, 240
Glycitein, 184-185
Glycosphingolipids, 304
Glyphosate, U.S. usage of, 127-128
Glyphosate-tolerant genetics
breeding and, 50-51
hectares planted due to, 48
post-emergent, 41
transgenic seed and, 127, 130
GOS, oligosaccharides as, 277-279
Government payments
biodiesel and, 141-142
general practices, 133-135
research/development and, 146
Goyer, Peter de, 15
Grading standards. See U.S. grading
standards
Grain Inspection Packers and Stockyards
Administration (GIPSA), 155-156
Grain quality. See Diseases; Insects
Grain-damage standards, 70. See also
Damaged soybeans
Grasshoppers, 107
Green, Daniel, 18-19
Green manure, 542
Green vegetable soybeans, 453-454
Greenbean syndrome, 102
Grits. See Full-fat soy flours/grits

H

Hamanatto, 474475

Han Dynasty and soybean
domestication, 10

Hansen, N.E., 20
Hard screw pressing, 332-333, 345-349
Hardfats, 418, 423
Hartwig, Edgar E., 20
Harvesting of soybeans
and acres in Brazil, 774, 777
acres in U.S., 122-124
combines
and adjustments for quality, 77
cleaning shoe of, 70, 74-75
clean-out for identity preservation,
77
feederhouse of, 70, 72
gathering head of, 70-72
loss measurements and, 76
rotor/cylinder and concave of, 70,
73-74
safety and, 76
yield monitors/GPSof, 76
drying
high-temperature drying, 79
low-temperature drying, 78-79
moisture content determination,
67
natural-air drying, 78
reconditioning over-dry soybeans,
7982
weather conditions and, 77-78
general practices, 41
handling
conveying, 82—-87
hauling, 82
storage
free fatty acid (FFA) and, 90
insects and, 90-91
moisture content and, 87-88
moisture migration and, 88-89
mycotoxins and, 90
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Health. See also Nutrition
and bioactive properties of soy
proteins, 253-255
Bowman-Birk inhibitor (BBI) and,
305-308
effects of sterols on, 215
isoflavones and, 310, 312
and nutritional value of soybean oil,
733-743
and nutritional value of soybean
protein, 743-755
phytosterol consumption and,
298-299
protein products and, 665-666
soy oligosaccharides/soy fiber and,
287-288
soy proteins and, 254
sphingolipids and, 206, 303-304
Health flours, 669
Heat-damaged soybeans, standards and,
154
Heats of adsorption, flavor binding and,
248
Heat-treated full-fat soy flours, 677
Heco, Joseph, 18
Hemagglutinins. See Lectins
Hemicellulose in seed coats, 180
Herbarium Amboinense (Rumphius), 16
Herbicides
carriers from biobased soybean
products, 596
operating costs and, 130-132
resistance to, 50-51
sensitivity to, 43
weed control and, 41
Hermann, Paul, 16
Heterodera glycines, 42
Hexadecanoic acid, common name/
structure of, 194
Hexanal, flavor binding and, 249

High-stability liquid oils, 427
Hilum bleeding, 101-102
Hilum color, quality of soybeans and,
166-167
History of the soybean
age of discovery for soybean
(1500-1700), 15-16
carbohydrates and, 277
China and, 8-9, 151, 229, 441, 542
and cold grinding method of soymilk
production, 443
dissemination of soybean, 10-12
dissemination of soybean (modern),
16-21
domestication of soybean, 9-10
early food uses, 670671
early industrial uses, 542545
first documentation of nitrogen
fixing, 19
genus Glycine immediate allies and,
2-3
genus Glycine's geographical origin,
89
genus Glycine's taxonomic history,
4-8
hard screw pressing and, 332
inks and, 571
Marco Polo era (1200-1500), 13-14
oil recovery and, 331
paint and, 574575
pre-Marco Polo era knowledge of
soybean, 12-13
protein products and, 669
soy nuggets and, 475
tofu and, 448
Hizozaemon. See Heco, Joseph
Holdup solvent, 671
Home-heating oils as biobased product,
593-594
Honeymoon System of adhesives, 551
Hormone-sensitive conditions, and
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value of soybean protein, 751-755
Hortus Cliffortianus (Linnaeus), 16
Hot-water leaching process and protein

concentrates, 688-689
Hulls. See Seed coats
Humidity

equilibrium moisture content and, 69
post-harvest bulk storage and, 88
and reconditioning over-dry
soybeans, 81-82
Hybrid cultivars, 60. See also Cultivar
selection
Hydrocarbons as solvents, 367
Hydrothermal cooking (HTC), 445

I
Ibn Battuta, 13-14
Identity preservation
and clean-out of combines, 77
whole soybean and seed weight, 162
I.ELaucks Co., 544
Immersion extractors, 352-353
Impact damage/germination
temperature on germination
percentages
quality of soybeans and, 162
Imports, 34, 39
Inbreeding, 52, 55-56. See also Genetics
India
biodiesel and, 500
and distribution determination for
soybean dissemination, 11-12
and global trends in production,
120-122
world supply/distribution and, 34
Indonesia tempah, 470—-472
Industrial limitations as biobased
product, 565-566
Industrial margarine/spread, 434
Infested soybeans, 155
Inflammation

and value of soybean oil, 738-740
and value of soybean protein, 750
Innovative Growers, LLC, 203
Insects. See also Diseases
aphids, 107
damage/plant injury and, 103-104
and grading damaged seed, 108
management of, 107-108
operating costs and, 130-131
pod-feeders, 105-107
research and, 108
stink bugs, 105-107, 153
storage of soybeans and, 90-91
Insulin resistance and soy protein,
754-755
Interesterification. See afso Esterification
directed chemical, 422, 424
enzymatic, 424426
general practices, 419, 421
random chemical, 421-423
trans-free margarine and, 203-204
TIodine value (IV), biodiesel oxidative
stability standards and, 515
Iron, 44
Iron-deficiency chlorosis (high pH), 50
Trori mame, 452
Isoelectric fractionation, 238239
Isoflavones
genetic modification and, 322
health benefits and, 310, 312,
665-666
intestinal conversion of, 745
quality of soybeans and, 182-185
as soybean minor constituents, 298,
310-312
structure of, 311
Isozymes, 44

J

Jackson, J.J., 18
Jang, 460—464
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Japan
and distribution determination for
soybean dissemination, 11-12
introduction of germplasm from
(1920s), 20
Natto and, 178-179
and Saris, John on food (1613),
14-15
and soybean introduction to America,
18
Japananese natto, 467470
Japanese hamanatto, 475476
Japanese rice miso, 460—464
Jiang, 460464
John de Marginolli, 13
John of Monte Corvino, 13
John of Pian de Capine, 13
Julian, Percy, 544

K
Kaempfer, Engelbert, 16, 21
KANWU Study, 742-743
Karl Fischer titration method, moisture
and, 158
Keyzer, Jacob de, 15
Kinako, 458
Kinugoshi-tofu, 452
Koji, 459—463, 465—466
Kong kook, 456
Korea
and distribution determination for
soybean dissemination, 11
introduction of germplasm from
(1920s), 20
Kudzu, 3
Kunitz trypsin inhibitor (KTI),
251-253

L
Labeling trans fat, 202, 486
Labor costs, 130-133

Laboratory simulation of extraction,
361-363
Lactobacillus spp., 472
Lactone as tofu coagulant, 450
Land
average revenue/cost per acre (U.S.),
133-134
non-operating costs and, 132-133
Lea, John H., 18
Leaf-feeding insect injury, 103104
Leather/textiles as biobased product,
594
Lecithin, 667
Lectins
as soybean minor constituents, 298,
307-308
wild perennial Glycine species and, 8
Legumins, 230-231, 239
Lignin in seed coats, 180
Lignoceric acid, systematic name/
structure of, 194
Line evaluation and breeding, 52
Linnaeus’ classification of soybean
species, 4-0, 16
Linoleic acid
food usage and, 201
systematic name/structure of,
193-194
Linolenic acid
deep-fat frying and, 489
food usage and, 201
nutritional aspects and, 727
quality of soybeans and, 169
stability/nutrition enhancement and,
204
systematic name/structure of,
193-194
Linseed oil, 543-544
Lipases
biodiesel and, 507

enzymatic interesterification and, 425
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Lipid bodies, 200
Lipids
FA composition of oils
environmental effects on oil
composition, 205-206
oils for food use, 200-204
oils for non-edible products,
204-205
FA/structures in soybean oils,
193-196
glyceride biosynthesis
FA biosynthesis, 196-198
triacylglyceride/phospholipid
biosynthesis, 199-200
lipoxygenase
effect on food quality, 218
in soybean seed, 216-218
minor constituents
carotenoids, 298, 304-305
phospholipids, 298-299, 301-303
phytosterols, 297-300
sphingolipids, 298, 303-304
tocopherols, 297-298
non-glyceride components
phytosterols, 212-215
sphingolipids, 206-208
tocopherols/tocotrienols, 208-211
and nutritional value of soybean oil,
733-737
and value of soybean protein,
746-747
Lipoxygenase
actions of, 341
characteristics of, 250-251
effect on food quality of, 218
flavor binding and, 249
protein products and, 669-670
in soybean seed, 216-218
soymilk beany flavor elimination and,
445-446

and tests for protein, 177

TOTOX value and oil deterioration,
186
Liquid shortening process of
crystallization, 432
Liquid soybean oil, 484485
Livestock. See Feeding values to
livestock; Meat connection with
soybean production
Loan Deficiency Payments (LDP),
133-135
Loci. See Genetics
Lodging resistance, 49
Longtong, 458
Loss measurements, harvesting and,
76-77
Low molecular weight sugars as
nonstructural carbohydrates, 270-271
Low-1IV hardfat hardfats, 418
Low-linolenate soybean oil, 4445
Low-linolenic soybean oil, 169-170
LOX-1/-2/-3 isozymes, 217-218
Lubricants as biobased product
current interests in, 570
general information for, 566
markets for, 569-570
performance properties of, 566—569
Lunasin as soybean minor constituent,
298, 308
Lutein. See Carotenoids

M

Machinery. See Equipment
Male-sterility-facilitated cyclic breeding
(MSFCB), 58-59

Marc, 354, 358, 671

Marco Polo, 13-14

Margarine/shortening production
crystallization and, 428, 432434
FA composition of oils and, 490
hydrogenation and, 485
oil consumption statistics and,
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saturated FA and, 203-204
Marginolli, John de, 13
Marketing Loan Agreements/Loan
Deficiency Payments (MLA/LDP),
133-135
Markets. See also Economics of
production
grading standards and, 151
for lubricants, 569-570
for paints/coatings/varnishes as
biobased product, 580-581
for plasticizers, 585
for printing ink, 573-574
for wood adhesives, 546
world supply/distribution and, 34
Masersia genera, 3
Mass flow conveyors, 83, 86-87
Mass selection method of breeding,
55-56
Maturity groups (MG) of soybeans, 20,
49

McMillen, Wheeler, 544
Meal grinding, 361
Mease, James, 18, 22
Measurement/maintenance of quality.
See Quality of soybeans (measurement/
maintenance of)
Meat. See Cotyledon
Meat analogs, 708
Meat applications and soy protein,
713-715
Meat connection with soybean
production. See also Feeding values to
livestock
China and, 121
livestock consumption, 117
offshore plants and, 136, 147
SBM nutritional characteristics for
livestock feed, 364-367
Melodogyne incognita, 43

Membrane filter degumming, 381
Membrane processing and protein
products, 697699
Menopause and soy protein, 751-752
Mesorhizobium tianshanense, 43
Metabolomics, 47
Methanethiol
odor and, 247-248
Methanol
commercial biodiesel production and,
509-512
Metribuzin sensitivity, 43
Microsphaera diffusa, 42
Mildew, 108
Mill run, 343
Minerals, 298, 316-317
soymilk fortification with, 446
Minor constituents. See Soybean minor
constituents
Miscella, 353, 357, 367
Miscella chemical refining, 388-389
Miso, 460-464
Moisture
and alcohols as solvents, 367
auger capacity/power and, 85
bleaching and, 396
desired moisture contents, 158~159
effects, 159
grading standards and, 151
measurement methods of, 156-158
measurement of, 68-69
moisture migration, 88-89
post-harvest bulk storage and, 87-88
processability and, 186
and storage of market-grade soybeans,
41
tocopherol content and, 183-184
wet-basis definition of, 67
Molded soybean-based plastics,
557-558
Molecular genetics, 4647
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Momen tofu, 452
Monoglycerides, 193, 195. See also
Lipids
Monosaccharide compositions, 273
Monounsaturated fatty acids (MUFA).
See also Fatty acids (FA)
blood pressure and, 738
diabete/insulin resistance and FA,
738-740
inflammation and, 738740
nutritional aspects and, 727
and soybean oil nutrient profile,
728-730, 732
Monsanto
low-18:3 soybean oil and, 203
modified soybeans from, 704
Mori-Nu, 452
Morrow, James, 19
Morse, E., 670
Morse, William, 20
Mucor hiemalis, 472
Mung bean, 4
Musaeum Zelanicum (Hermann), 16
Mutation method of breeding, 59
Mycotoxins. See also Fungi
general information, 99-100
quality of soybeans and, 185
storage of soybeans and, 90

N
Named Vegetable Oil Standard, 491
National Center for Agricultural
Utilization Research, 678
National crop value in U.S., 124-125
National Farm Chemurgic Council, 544
National Oilseed Processing Association
(NOPA), 363-364
Natto, 178-179, 467470
Navarette, Domingo, 15
Near-infrared spectroscopy
grading damaged seed via, 108

as measurement technique, 151-152
Nelson, R.L., 20
Nematodes, 4243
Nematospora spp., 98-99, 106
Neng doufu, 452
Neonotonia genera, 3
New Jersey Agricultural Experiment
Station, 19
New Uses Council, Tennessee, 545
Newsprint. See Printing ink as biobased
product
Niacin, 316
Niche market for non-GMO soybeans,
185
Nickel catalysts of hydrogenation, 413
Nielson, James, 19
Nigari as tofu coagulant, 450
Nitogen Solubility Index (NSI), 666
Nitrate reductase enzyme, 44
Nitrogen fixing
Bradyrhizobium japonicum and, 40
first demonstrated, 19
nodulation control and, 43
Nitrogen solubility test (NSI), 177-178
Nodulation control, nitrogen-fixing
microsymbionts and, 43
Nogra genera, 3
Nomenclature of soybean
cytogenetics and, 46
first use of soybean, 18, 22
phylogenetic relationships and, 2-8
species of Glycine genera, 47
Non-glyceride lipid components
phytosterols as, 212-215
sphingolipids as, 206-208
tocopherols/tocotrienols as, 208-211
Nonhydratable phospholipids (NHP),
processability and, 186
Non-operating costs, 132-133
Nonstarch polysaccharides, 273
Nonstructural carbohydrates
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oligosaccharides, 271-272
polysaccharides, 272
Northern Regional Research Center,
545
Nutrition. See also Feeding values to
livestock; Health
carbohydrates
environment/genotype, 281-282
enzyme treatment, 284-287
historical information, 276-277
nonstructural, 277-279
processing conditions, 282-284
structural, 279-281
characteristics for livestock feed,
364-367
DASH diet and, 754755
FA modifications to improve,
202-204
ration of FA types and, 201
saponins and, 315
soybean oil
blook pressure, 738
cancer and FA, 740-742
chronic disease risk and FA, 730,
732-733
diabete/insulin resistance and FA,
742-743
dietary recommendations, 756
FA absorption, 728
FA/nutrient profile, 728-731
inflammation, 738-740
lipids/lipoproteins, 733-737
nutritional aspects, 727
soybean protein
blook pressure, 747-749
chronic disease risk, 745
dietary recommendations, 756
hormone-sensitive conditions,
751-755
inflammation, 750
lipids/lipoproteins, 746747

nutritional aspects, 743-745
vascular function, 749
and value of soybean protein,

743-745

O
Ochratoxin A, 90
9¢,12c-Octadecadienoic acid, 194
9¢,12¢,15¢-Octadecatrienoicacid, 194
9¢c-Octadecenoic acid, 194
QOdoric of Pordenone, 13
Office of Foreign Seed and Plant
Introduction, 19-20
Official Methods and
RecommendedPractices of the American
Oil Chemists’ Society, 671
Offshore soybean processing plants, 136
Oil. See Soybean oil
Oil bodies, 338, 340
Qil extraction. See Economics of
production; Extraction; Processing of
soybeans
Oil product qualities. See Soybean oil
Oil recovery. See Processing of soybeans
Oil Stability Index (OSI), 494, 515-516
Okara (soy pulp), 457458
Oleic acid
deep-fat frying and, 489490
food usage and, 200-201
stability/nutrition enhancement and,
204
systematic name/structure of,
193-194
trans fat and, 170
Oleochemicals as biobased product,
588-592
Oleosomes, 200
Oligosaccharides
general information, 271-272
genetic modification and, 322
as nonstructural carbohydrates,
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271-272
Operating costs, 130-132
Opportunity cost of unpaid labor,
132-133
Organic soybean growers
fungi (rust) and, 128
processing and, 693
Oxidative stability, biodiesel standards
and, 514-519

P

p34 allergen, wild perennial Glycine
species and, 8
Pachyrhizus genera, 3
Paints from soy proteins, 565
Paints/coatings/varnishes as biobased
product
current interests in, 581
general information for, 574-575
markets for, 580-581
technology/performance of, 575-580
Palmitic acid
food usage and, 200
quality of soybeans and, 169
systematic name/structure of,
193-194
Pantothenic acid, 316
Paper coatings as biobased product,
561-563
Paper/textile sizings as biobased product,
563
Paraguay, 34, 38
Parent selection in breeding methods.
See Breeding
Partial pressures and processability, 187
Pathogens. See also Diseases
Phakopsora pachyrbizi (soybean rust),
3

Pectin in seed coats, 180
Pedigree method of breeding, 54-55
Pediococcus halophilus, 460

Penicillium spp., 99
PenTsuo Kong Mu (Shennong), 10
Percolation extractors, 352-354
Peronospora manshurica, 42
Peroxide value (PV)
oxidative stability and, 493—494
processability and, 186-187
Perry Expedition, 18-19
Pesticides, U.S. usage of, 127-129
Pests. See Insects
Phakopsora pachyrhizi (pathogen), 3, 42.
See also Soybean rust
Pharmaceuticals as biobased product,
595
Phaseolus aureus (mung beans), 454
Phenolic compounds, 298, 310-312
Phenotype. See Quantitative genetics
Phialophora gregata, 42
Phoma spp., 99
Phomapsis longicolla, 102, 108, 165-166
Phomapsis seed decay, 94—96
Phosphatides, processability and, 186
Phosphatidic acid (PA), 301
Phosphatidylcholine (PC), 301-302
Phosphatidylethanolmine (PE),
301-302
Phosphatidylinositol (PI), 301
Phosphatidylserine (PS), 301
Phospholipases, 341
Phospholipids (PLs). See also Lipids
FA/structure of, 195-197, 300
molecular structure of, 301
as soybean minor constituents,
298-299, 301-303
triacylglycerides and, 199-200
Phosphorus. See Phytate
Phylogenetic relationships of soybean,
2-8
Physical chemical refining, 385,
387-388
Phytate, 298, 315-316, 322
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Phytate, phosphorus and, 44, 181-182
Phytochemicals
general composition of, 298. See also
specific component, i.e. Proteins
isoflavones/total phenolic
compounds, 298, 310-312
phytate, 298, 315-316
saponins, 298, 312-315, 317
Phytophthora root rot, 6
Phytophthora sojae, 42
Phytosterols
effect on health, 215
environmental effects on, 215
presence/content of, 213-215
processing effects on, 214-215
as soybean minor constituents,
297-300
structure of, 212
PIM programs for insect management,
107-108
Plant height, breeding and, 49
Plant Introduction (P1.), 20
Plant Variety Protection Act (1970), 47
Planting dates, general practices, 4041
Plasticity
crystallization and, 431
factors influencing, 428-431
plasticized shortening process of
crystallization, 431
plastics/plasticizers as biobased
product, 553-558, 581-585
Plywood. See Wood adhesives as
biobased product
Pneumatic conveyors, 83, 87
Pod-feeding insect injury, 103—-104
Pollution
biodiesel emissions and, 519-520
as challenge, 373
Polo, Marco, 13-14
Polyamide resins, 587-588

Polymeric materials. See Plastics/

plasticizers as biobased product
Polyphagous species of insects, 108. See
also Insects
Polysaccharides
cotyledon, 274-275
nonstarch, 273
as nonstructural carbohydrates, 272
soybean hull, 275-276
as structural carbohydrates, 272-275
Polyunsaturated fatty acids (PUFA). See
also Farty acids (FA)
biosynthesis of, 199-200
blood pressure and, 738-740
diabete/insulin resistance and FA,
738-740
nutritional aspects and, 727
and soybean oil nutrient profile,
728-730, 732
Postbleaching, 427428
Post-emergent application, glyphosate
and, 41
Post-harvest management. See Storage of
soybeans
Poultry
energy sources for, 620-621
genetic modified products and, 621
protein for broiler chickens/turkeys
and, 618
protein for laying hens, 618
protein quality and, 617-620
SBM advantages for, 616617
Powder/paste paints as biobased
product, 565
Powdery mildew, 6
Power requirements for augers/
conveyors, 84-85, 130-132
Precious metal catalysts of
hydrogenation, 414
Pre-emergent application of herbicides,
41
Pre-plant application of herbicides, 41



L.A. Johnson et al.

Pressures
hydrogenation and, 412
processability and parital pressures,
187
Prices
average in U.S., 124-125
Brazil and, 779-781
crush margins and, 136, 138
effect of DDGS on, 148
source of returns from crushing, 336
soybean oil and, 141-142
values/grades and, 342-343
Printing ink as biobased product
current interests in, 574
general information for, 571-572
markets for, 573-574
performance properties of, 573
SPI dispersions and, 564
technology of, 572-573
Processed meats and soy protein,
713-714
Processing of soybeans. See also
Purification of soybean oil
alternative (to hexane) solvents, 365,
367-368
aqueous processing, 699-700, 702
aqueous processing and, 371-373
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solubility-KOH, 177-178
tofu gelling, 246-247
Protein/oil contents, quality of soybeans
and, 167-169

Proteins. See also Protein products

analysis
antinutritional factors, 672-673
protein content, 671-672
protein solubility, 672
urease, 673675
B-conglycinin, 235-237
B-conglycinin thermal behavior, 244
and bioactive properties, 253-255
biobased products
agricultural uses, 565
cosmetics, 564
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158-159
measurement methods, 156158
moisture effects, 159
NOPA rules for, 363-364
physical factors
acoustical properties, 167
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Soybean brown spot, 6
Soybean cyst nematode, 8
Soybean Fact Sheet, 185
Soybean Genetic Type Collection, 44
Soybean hull polysaccharides, 275-276
Soybean meal (SBM)
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soymitk beany flavor elimination and,
445-446
stability and, 202-204
tempering and, 436

and thermal stability of proteins,
240-241
trypsin inhibitors and, 177
Tempering, 436
Teramnus genera, 2-3
Tetracosanoic acid, common name/
structure of, 194
Tetrazolium test for vigor, 161
Textile fibers as biobased product,
558-560
Texturized products
extruder-texturized products,
707-710
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genetic modification and, 320
molecular structure of, 299
oxidative stability and, 495-496
presence/content of, 209-210
quality of soybeans and, 182-185
as soybean minor constituents,
297-298
structure of, 208-209
Tocotrienols
antioxidant/vitamin properties of,



840

L.A. Johnson et al.

210
presence/content of, 209-210
structure of, 208—209
Tofu
general information, 447454
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Yellow mosaic virus, 6, 8

Yield. See also Production of soybeans
and protein levels historically, 230
revenue trends and, 126-127

Younge, Henry, 17

Yuba (soymilk film), 456457

Z

Zearalenone, 90

Zeeland Farm Services, Inc., 203
Zygosaccharomyces rouxii, 460






