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Absorption, 268
Accumulators, 252-257, 260t
Acetic anhydride
degumming with, 436
Acetone
critical point, 399t
solvent for recovery of fats and oils from
oilseeds and fatty materials, 157
Acid-activation, preparation of bleaching clays,
289-293
Acidity
effect on adsorptive separation, 281
Acidulation, 53-54
Activated carbon, 293-295
Activity coefficient, 346
Adsorbents, 268, 301-314
scanning electron microscopy, 297
Adsorption, 267-268
conditions affecting, 280-282
mechanism, 279-280
Adsorption isotherms
applications, 277-279
Freundlich, 272-277
Langmuir, 269-272
Adsorptive purification, 203-214, 286
process, 314-334
Adsorptive separation of oils, 267-282
ALA, See a-Linolenic acid
Aldrin, 198

Alternative Refrigerants Evaluation Program,
498
Aluminum foil
packaging material, 245
Amino acids
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
Ammonia
critical point, 399t
Ammonia compressor systems, 496—497
Amorphous silica hydrogels, 295-297, 296t
Anhydrous milkfat
oleochemicals from, 420
Animal materials
oil recovery from, 99-100
rendering, 102, 110-115
Antioxidants, 197—198
Atmospheric bleaching, 322—-324
Attapulgite/montmorillonite blend, 187. See also
Hormite
bleaching clay characteristics, 280t
Attrition mills, 107
Automation
stretch wrappers, 256257
Autooxidation, 192

Babassu kernels
mechanical pretreatment, 107
oil yield from commercial processing, 101t
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Babassu kernels (Continued )
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Bacteria, 525
Bar huller, 103
Basket extractors, 161-163
Batch bleaching, 322
Batch deodorization, 376
Batch extractors, 160-161
Batch pressing, 128—-131
Beef fat
mono-, di-, and triglycerides content of fully
hydrogenated, 467t
Behenic acid
cosolvent effect of ethanol with, 406t
Bentonite, 287, 288
Freundlich isotherm applicable, 275
Benzene
critical point, 399t
in extraction grade hexanes, 155t
Benzo(b)fluoranthene
in deodorizer distillate, 360t
Benzo(a)pyrene
in deodorizer distillate, 360t
Binary systems
supercritical carbon dioxide, 401-405
Black press, 36
Bleaching, 25-29, 285-334
adsorptive purification agents, 287-297
adsorptive purification process, 314-334
and adsorptive separation, 267, 277-279,
280-281
major impurities removed, 299
membrane application, 442t
storage and handling during, 205t
trace constituents in lipid oils and fats,
297-314
Bleaching clays, 285-289
and Freundlich isotherm, 273-277
and Langmuir isotherm, 270-272
preparation by acid-activation, 289-293, 291t
properties of commercial, 292t
surface interactions, 303-314
Bleaching earth, 285
spent, 330-334
Bottles, 258
Brassicasterol
in deodorizer distillate, 359t
Browning products, 434
Bulk filling operation, 263
Bulk packaging, 262-263
Butanol
oleochemicals production using, 420

Butterfat spreads, 512t

Caclium bentonite, 287
Calcium
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
Calcium montmorillonite, 287, 288
Campesterol
in deodorizer distillate, 359t
in selected fats and oils, 355t
Canola oil
crystallization, 465-467, 467t
extrusion-expelling, 557t
high-activity bleaching clays for,
316-317
typical levels of trace constituents, 300t
Canola seed
extrusion, 567
Cappers, 260t
Caprylic acid
stripping parameters for, 346t
Carbohydrates
in vegetable oils, 434
Carbon dioxide. See also Supercritical carbon
dioxide technology
critical point, 399t
transport properties through packaging plastics,
245t
B-Carotene
adsorption on bleaching clays, 303-307
adsorption on clays, 270-272
cosolvent effect of ethanol with, 406t
ingredient cost in margarine, 499t
in reduced-fat spreads, 515t
solubility in supercritical fluids, 402, 403
Carotenoids, 434
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
typical trace levels, 300t
Case packers, 254255, 260t
Castor beans
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Caustic refining, 20-25
storage and handling during, 205t
Chemical refining, 25
and deodorization, 341-342
Chemisorption, 286, 302
Chlorophylls
from membrane processing of soybean and
rapeseed oils, 446t
typical trace levels, 300t



Chroman-quinone, 434
Citric acid
ingredient cost in margarine, 499t
Closed-wall extrusion, 122-125
Closures, 244-245
Cocoa beans
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Cocoa butter
tocopherol content, 353t
Coconut oil
PAH levels in, 298t
polycyclic aromatic hydrocarbon (PAH)
content, 199t
sterol content, 355t
temperature recommendations for storage and
handling, 219t
tocopherol content, 353t
Coconuts
oil yield from commercial processing, 101t
Cod liver oil
supercritical fluid processing, 408
Cohune
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Color fixation, 202
Color reversion, 225-226, 287
Conjugated linoleic acid
health benefits, 397
Containers, 244-245
Contaminants, 198-199
deodorization, 356
in food fats and oils, 349t
Continuous deodorization, 377-381
Continuous-screw pressing, 131-142
Continuous ultrasonic degumming, 436-437
Continuous vacuum bleaching, 322-324
Conveyors-accumulators, 252-257, 260t
Cooking, 99
oilseeds, 115-121
Cooking equipment, 118-121
Copra
mechanical pretreatment, 107
Copra meal, 539
Corn germ
oil yield from commercial processing, 101t
Corn oil
deodorization, 350t
trans-fatty acid and dimeric triacylglycerols in
commercial samples, 352t
sterol content, 355t
temperature recommendations for storage and
handling, 219t
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tocopherol content, 353t
Cosolvent systems
supercritical carbon dioxide, 405-406
Cottonseed
mechanical pretreatment, 103—104, 107
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Cottonseed meal, 539
Cottonseed oil
boiling points of mixtures with hexane, 173t
extraction rate, 149
extrusion-expelling, 557t, 558t
membrane processing, 447t, 450t
miscella flux rates of flake and extrudate, 81t
mono-, di-, and triglycerides content of fully
hydrogenated, 467t
PAH levels in, 298t
sterol content, 355t
tocopherol content, 353t
Countercurrent continuous bleaching, 324
Cows
soybean extrusion for feed, 544
Cracking mill, 65
Critical point, 398
Crude oil storage, 205t
Crushing rolls, 108
Crystallization
and margarine production, 460—468
Cyclohexane
in extraction grade hexanes, 155t

DDT, 198
Deacidification
membrane application, 442t
De-aeration, 364
Deep-bed extractors, 163—164
Degumming, 16-20, 433-434
major impurities removed, 299
with membranes, 434—457, 442t, 443t
storage and handling during, 205t
Dehulling, 102-103
Deodorizers, 363-375
commercial systems, 376381
Deodorization, 42—-48, 341-382
free fatty acids, 349-351, 351t
major impurities removed, 299
oil loss during, 361-362
phytosterols, 355t, 355-356
refined oil quality, 349
sterols, 355t, 355-356
storage and handling during, 205t
theory, 345-349
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Deodorization (Continued )
tocopherols, 352t, 352-355
typical operating conditions, 343t
vacuum systems, 371-375
vapor scrubbing systems, 370-371

Deodorized oil
handling and storage, 362-363

Deodorizer distillate, 358—-361, 359t

Depalletizers, 250-252, 260t

Desolventizer, 62—63

Desolventizer-toaster, 177

Dewaxing, 29-33
membrane application, 442t

DHA, See Docosahexaenoic acid

Diacylglycerols

content of fully hydrogenated oils, 467t

in deodorizer distillate, 359t
melting points, 362t
Dibenz(a,h)anthracene
in deodorizer distillate, 360t
Digestive rendering, 113—114
Diglycerides, See Diacylglycerols
Diketones, 434
Dimethyl butanes
in extraction grade hexanes, 155t
2,4-Dimethyl pentane
in extraction grade hexanes, 155t
Dioxins, 199
deodorization, 356, 357-358
in food fats and oils, 349t
in selected oils, 199t
stripping from fish oil, 358t
Disc huller, 103
Docosahexaenoic acid (DHA)
health benefits, 397
stripping from fish oil, 358t
Dry extruders, 70-71, 534-536
soybean processing, 546—550
Dry extrusion, 126—127
Drying, 99
in seed prep for extraction, 66—68
storage and handling during, 205t
Drying equipment, 118-121
Dry rendering, 111-112

Edible oils
membrane processing, 441
packaging, 258-262
supercritical technologies for further
processing, 397-424
Eicosapentaenoic acid (EPA)
health benefits, 397
stripping from fish oil, 358t

Emulsifiers
ingredient cost in margarine, 499t
in low-fat spreads, 513t
in reduced-fat spreads, 515t
Enzymatic interesterification, 392-394
Enzyme-catalyzed oxidation, 192
Enzymes
for recovery of fats and oils from oilseeds and
fatty materials, 156-157
use in supercritical fluid extraction, 418-422
EPA, See Eicosapentaenoic acid
Erucic acid
stripping parameters for, 346t
Essential fatty acids
health benefits, 397
Ethane
critical point, 399t
Ethanol
cosolvent effect in lipid systems, 406t
oleochemicals production using, 420
for recovery of fats and oils from oilseeds and
fatty materials, 157
Ethylene
critical point, 399t
Ethylene vinyl alcohol
barrier properties, 245t
Expander-extruders, 536-538
mechanical crushing with, 563
soybean processing, 551-553
Extraction, 57-97. See also Oil extraction
extrusion of oilseeds before, 564-567
Extractors
recovery of oils and fats from oilseeds and fatty
materials, 160-172
Extruders, 534-538
Extrusion, 68—69, 100-101, 533
heat preparation by, 122-127
of high oilseeds, 567-569
of oilseeds before extraction, 564-567
reasons for using, 538—546
soybean conversion into full-fat soy, 546-553
Extrusion-expelling
soybeans, 554-562
Extrusion processing of oilseed meals for food and
feed production, 533-569

Fats
crystallization, 460-468
deterioration, 191-196
membrane processing, 433-457
minor components in food, 349t
recovery of from oilseeds and fatty materials,
99-182



storage, handling and transport, 191-226
storage and handling of crude, 200-201
supercritical fluid extraction, 408—411
supercritical fluid fractionation, 411-415, 422
trace constituents, 297-314
Fatty acid 6:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 8:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 10:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 12:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 14:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 16:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 18:0
melting points of some fatty acids and
glycerides, 362t
Fatty acid 18:1
melting points of some fatty acids and
glycerides, 362t
Fatty acid methyl esters
solubility in supercritical fluids, 407
Fatty acids, 434
cosolvent effect of ethanol with, 406t
relative oxidation reaction rates, 194t
®-3 Fatty acids
health benefits, 397
cis-Fatty acids
conversion to trans in hydrogenation, 387
trans-Fatty acids
conversion of cis into by hydrogenation, 387
and deodorization, 351-352
in food fats and oils, 349t
reduction in hydrogenation, 390-392
Fatty materials
recovery of oil from, 99-182
Feed
extrusion processing of oilseed meals for,
533-569
Fillers-sealer, 247-250, 260t
Filtration, 268
bleaching clay removal, 285, 325-327
storage and handling during, 205t
using membranes, 437-438
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Filtration equipment, 328-329
Finished oil storage, 204-207, 205t
Finished products
factors contributing to deterioration,
216-218
storage and handling, 207-208
Fish oils
dioxin level, 188t
PAH levels in, 298t
PCB and dioxin stripping, 358t
temperature recommendations for storage and
handling, 219t
Flaking, 68, 99, 106—-107
Flaking mill, 69
Flash desolventizing, 177
Flavors
in low-fat spreads, 513t
in reduced-fat spreads, 515t
Flavor stability, 197
Flaxseed
dry extrusion, 535
mechanical pretreatment, 105
oil yield from commercial processing,
101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Flaxseed oil
extraction rate, 149
Food
extrusion processing of oilseed meals for,
533-569
minor components in fats and oils, 349t
Form/fill/seal type machines, 261
Fractionation, 39-42
major impurities removed, 299
membrane application, 442t
Free fatty acids, 434. See also Deodorization
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
deodorization, 349-351, 351t
interaction with bleaching clays, 285
membrane application to recovery of,
442t
from membrane processing of soybean and
rapeseed oils, 446t
membrane separation, 443
stripping from fish oil, 358t
typical trace levels, 300t
Freundlich adsorption isotherm, 272-277
Frying oils
trans-fatty acid and dimeric triacylglycerols in
commercial used deep-frying, 352t
Full press extraction, 72—73
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Furans
deodorization, 356, 357
in food fats and oils, 349t

Gelatin
in reduced-fat spreads, 515t
GLA, See y-Linolenic acid
Glycolipids
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
Gossypol, 434
and oilseed cooking, 117-118
Grainy margarines, 461
Grapeseed oil
membrane processing, 447t
Grinders, 107
Grinding, 99
Groundnut oil. See also Peanut oil
trans-fatty acid and dimeric triacylglycerols in
commercial samples, 352t

Hammer mills, 107
Handling, 200-218
crude fats and oils, 200-201
deodorized oil, 362-363
finished products, 207-208
industrial use sector, 210-211
Handling equipment
bulk, 211-213
crude fats and oils, 202-203
Hand press extraction, 57
Heating
in seed prep for extraction, 66—68
Heat of fusion, 467-468
Heat pretreatment, 109-127
Heat treatment, 99
Hempseed
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Hexane. See also Miscellas
boiling points of mixtures with cottonseed oil,
173t
equilibrium vapor composition of mixtures with
air and water vapor, 95
for recovery of fats and oils from oilseeds and
fatty materials, 154—156
specifications for extraction grades, 155t
vapor pressure curves, 174, 175
n-Hexane
in extraction grade hexanes, 155t
High density polyethylene
barrier properties, 245t

High-pressure feed pumps
for margarine production, 469-470
High-pressure scraped-surface heat exchanger
for margarine production, 470-486
High stearic acid soybean oil
for margarine oils, 393
Hormite, 287-335
properties of commercial, 292t
response to acid-activation, 291t
Hulloosenator, 105
Hull removal, 65-66
Hull separation, 65-66, 102—103
Hydrolysis, 191-192
Hydraulic press extraction, 58-59
Hydrogen
in hydrogenation, 385-387, 388
supply for hydrogenation, 394-395
Hydrogenation, 33-37, 385-390
effect on melting point of fatty acids, 386t
trans-fatty acid reduction, 390-394
hydrogen supply, 394-395
mono-, di-, and triglyceride contents of fully
hydrogenated vegetable oils, 467t
processing technologies, 385-395
storage and handling during, 205t
Hydrogenation converter, 387388
Hydrogenation processing technologies, 385-395
Hyperfiltration, 437

Industrial margarine

packaging equipment, 494-496
Injection molding

packaging material, 246-247
Interesterification, 37-39

enzymatic, 392-394
Interrupted flight extruders, 536-538

mechanical crushing with, 563

soybean processing, 551-553
Ionomer

barrier properties, 245t
Iron

in crude, degummed, superdegummed, and

ultrafiltered soybean oil, 447t

Iso-pentane

in extraction grade hexanes, 155t

Kapok
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Kapok seed
oil yield from commercial processing, 101t

Labelers, 253-254



Langmuir adsorption isotherm, 269-272
Lauric acid
oleochemicals from, 420
stripping parameters for, 346t
Lauric oils
deodorization, 350t
Lecithins
in extruded-expelled soybean meal, 556t
ingredient cost in margarine, 499t
in low-fat spreads, 513t
processing, 16-20
in reduced-fat spreads, 515t
typical trace levels, 300t
Lentils
dry extrusion, 535
Level control filler, 247-248
Linoleic acid
effect of hydrogenation on melting point,
386t
in extruded-expelled soybean meal, 556t
relative oxidation reaction rate, 194t
Linolenic acid
effect of hydrogenation on melting point,
386t
in extruded-expelled soybean meal, 556t
trans-isomerization, 351-352
relative oxidation reaction rate, 194t
a-Linolenic acid
health benefits, 397
v-Linolenic acid
health benefits, 397
Linseed. See also Flaxseed
dry extrusion, 535
Linseed meal, 539
Lipase OF, 421
Lipases
use in supercritical fluid extraction, 416,
418-422
Lipid component solubility
supercritical carbon dioxide, 400—408
Lipid oxidation, 192—-196
Lipids
reactions in supercritical fluid media,
415-422
Lipolase 100T, 421
Lipozyme, 421
Low-density lipoproteins (LDL)
and trans-fatty acids, 392
Low density polyethylene
barrier properties, 245t
Low-fat spreads
margarine processing plants, 512-519, 513t,
514t
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Magnesium
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
Maize oil, See Corn oil
Margarine processing plants and equipment,
459-528
high-pressure feed pumps, 469-470
high-pressure scraped-surface heat exchanger,
470-486
low-fat spreads, 512-519, 513t, 514t
packaging equipment, 488—496
plant layout and process flowsheet, 499-511
production control, quality control, and
sanitation, 523-528
puff pastry butter, 522-523, 523t
puff pastry margarine, 519-522
refrigeration plants, 496—-499
Margarines
crystallization, 460—-468
ingredient cost, 499t
manufacture, 48-53
packaging, 260-262
packing of institutional, 213-215
processing plants and equipment, 459—528
product characteristics, 460
Mass rotation, 479
Mayonnaise
packaging, 260-262
Meal desolventizer toaster, 84—89
Meal dryer cooler, 89-90
Mechanical expression, of oil, 128—142
Mechanical extraction, 9-11, 71-75
development of, 57-58
Mechanical pretreatment, 102—109
Membrane degumming, 437
Membrane processing of fats and oils,
433-457
applications, 442t
module configurations, 440t
Methanol
critical point, 399t
Methyl cyclopentane
in extraction grade hexanes, 155t
Methyl linoleate
solubility in supercritical fluids, 407
Methyl oleate
solubility in supercritical fluids, 407
Methyl palmitate
solubility in supercritical fluids, 407
Methyl pentane
in extraction grade hexanes, 155t
2-Methyl pentane
in extraction grade hexanes, 155t
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3-Methyl pentane
in extraction grade hexanes, 155t
Microfiltration, 437, 438
Microorganisms
control in margarine processing plants,
525-527
Milk
ingredient cost in margarine, 499t
Milkfat. See also Anhydrous milkfat
supercritical fluid fractionation, 415
Mineral oil scrubber, 179
Miscella distillation systems, 91-93
Miscellas. See also Hexane; Oil extraction;
Solvent recovery
flux rate in oil extraction, 80—82
and Freundlich adsorption isotherm, 273-277
and Langmuir adsorption isotherm, 270-272
membrane application, 442t
membrane processing, 450-452
stages in oil extraction, 82—-83
Molds, 525
Monoacylglycerols
content of fully hydrogenated oils, 467t
in deodorizer distillate, 359t
melting points, 362t
Monoglycerides, See Monoacylglycerols
Montmorillonite, 287-334
bleaching clay characteristics, 280t
Freundlich isotherm applicable, 275
properties of commercial, 292t
response to acid-activation, 291t
Montmorillonite/attapulgite blend, 288
bleaching clay characteristics, 280t
Multicomponent systems
supercritical carbon dioxide, 406—408
Murumuru
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Mustard seed
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Myristic acid
oleochemicals from, 420
solubility in supercritical fluids, 403
stripping parameters for, 346t

Nanofiltration, 437, 438
Naphthalene
in deodorizer distillate, 360t
Net weight filler, 250, 251
Nickel catalyst
hydrogenation processing technologies,
385-390

Nitrogen
membrane application for packaging
production, 442t, 443t
Nitrogen blanketing, 208-210
Novozyme 435, 421
Nylon 6
barrier properties, 245t

Odor stability, 197
Oil extraction, 57-97
mechanical, 71-75
seed preparation, 63—71
solvent, 75-97
Oils
adsorptive separation, 267-282
crystallization, 460—468
deterioration, 191-196
extrusion processing of oilseed meals for food
and feed production, 533—-569
mechanical expression, 128—142
membrane processing, 433-457
minor components in food, 349t
recovery of from oilseeds and fatty materials,
99-182
storage, handling and transport, 191-226
storage and handling of crude, 200-201
supercritical fluid extraction, 408—411
supercritical fluid fractionation, 411-415, 422
supercritical technologies for further processing
of edible, 397-424
trace constituents, 297-314
Oilseed meals
extrusion processing for food and feed
production, 533-569
Oilseeds
recovery of oil from, 99-182
Oil spills, 220
Oils processing technology, 1-54
Oiticcia kernels
oil yield from commercial processing, 101t
Oleic acid
effect of hydrogenation on melting point, 386t
oleochemicals from, 420
relative oxidation reaction rate, 194t
solubility in supercritical fluids, 402—-403, 404
stripping parameters for, 346t
Oleochemicals
enzymes in supercritical fluid extraction,
420-422
Oleyl alcohol
oleochemicals production using, 420
Olive oil

obtaining oil from fruit pulp, 180



sterol content, 355t
tocopherol content, 353t
Oryzanol
in food fats and oils, 349t
Oxidation, 192-196
during long-term storage, 220-226
Oxygen
transport properties through packaging plastics,
245t

Packages, 244-245
Packaging, 231-264
bulk operations, 262-263
design of systems, 231-244
edible oil operations, 258-262
line efficiencies, 257-258
system components, 244-257
Packaging equipment
for margarine production, 488—496
Palletizers, 255-256, 260t
Palm
oil yield from commercial processing, 101t
Palm fatty acid distillate
temperature recommendations for storage and
handling, 219t
Palmitic acid
cosolvent effect of ethanol with, 406t
solubility in supercritical fluids, 403
stripping parameters for, 346t
Palm kernel meal, 539
Palm kernel oil
PAH levels in, 298t
polycyclic aromatic hydrocarbon (PAH)
content, 199t
Palm kernels
mechanical pretreatment, 105-107
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Palm oil
cosolvent effect of ethanol with, 406t
crystallization, 463—-464
deodorization, 350t
fruit extraction, 71-72
mono-, di-, and triglycerides content of fully
hydrogenated, 467t
obtaining oil from fruit pulp, 181-182
PAH levels in, 298t
polycyclic aromatic hydrocarbon (PAH)
content, 199t
sterol content, 355t
temperature recommendations for storage and
handling, 219t
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tocopherol content, 353t
typical levels of trace constituents, 300t
Palm olein
temperature recommendations for storage and
handling, 219t
Palm stearin
temperature recommendations for storage and
handling, 219t
Paper
packaging material, 245
Peanut meal, 539
Peanut oil
trans-fatty acid and dimeric triacylglycerols in
commercial samples, 352t
temperature recommendations for storage and
handling, 219t
tocopherol content, 353t
Peanuts
dry extrusion, 535
extrusion, 567
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Peas
dry extrusion, 535
n-Pentane
in extraction grade hexanes, 155t
Percolation extractors, 161-162
Perforated belt extractors, 166—167
Perilla seed
mechanical pretreatment, 105
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Peroxides, 193
interaction with bleaching clays, 285
typical trace levels, 300t
Pervaporation, 437
Pesticides, 198—199
deodorization, 356-357
in food fats and oils, 349t
Phenanthrene
in deodorizer distillate, 360t
Phosphatidic acid
normal soy oil, Alcon process, and
membrane-separated soybean oil, 448t
typical trace levels, 300t
Phosphatidyl choline, 434
normal soy oil, Alcon process, and
membrane-separated soybean oil, 448t
Phosphatidyl ethanolamine, 434
normal soy oil, Alcon process, and
membrane-separated soybean oil, 448t
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Phosphatidyl inositol, 434
normal soy oil, Alcon process, and
membrane-separated soybean oil, 448t
Phosphatidyl serine, 434
Phospholipids, 434
in crude, degummed, superdegummed, and
ultrafiltered soybean oil, 447t
interaction with bleaching clays, 285
from membrane processing of soybean and
rapeseed oils, 446t
membrane separation, 443—-454
normal soy oil, Alcon process, and
membrane-separated soybean oil, 448t
Photo-oxidation, 192
Physical refining, 16-20
and deodorization, 42-48, 341-342
Physisorption, 286, 302
Phytosterols, 434
deodorization, 355t, 355-356
in deodorizer distillate, 359t
in food fats and oils, 349t
health benefits, 397
typical trace levels, 300t
Pigments, 434. See also 3-Carotene
ingredient cost in margarine, 499t
in low-fat spreads, 513t
membrane separation, 443
typical trace levels, 300t
Pigs
soybean extrusion for feed, 542-543
Pistachio oil
cosolvent effect of ethanol with, 406t
Polishing filtration
storage and handling during, 205t
Polyacrylonitrile membranes, 445
Polyamide membranes, 450t, 451t
Polycarbonate
barrier properties, 245t
Polychlorinated biphenyls, 199
deodorization, 356, 357-358
in food fats and oils, 349t
Polycyclic aromatic hydrocarbons (PAHs), 199
bioaccumulation, 298
deodorization, 356, 357
deodorizer distillate, 360t
in food fats and oils, 349t
levels in selected crude oils, 298t
Polyethylene
barrier properties, 245t
packaging material, 245
Polyethylene terephthalate
barrier properties, 245t
Polyimide membranes, 451t

Polymorphism, 460-463
Polypropylene

barrier properties, 245t

packaging material, 245
Polystyrene

barrier properties, 245t

packaging material, 245
Poly(vinyl chloride)

barrier properties, 245t

packaging material, 245
Poly(vinyl dichloride)

barrier properties, 245t
Polyvinylfluoride membranes, 450t
Polyvinylidene difluoride membranes,

452-453

Poppyseed

oil yield from commercial processing, 101t
Potassium sorbate

ingredient cost in margarine, 499t

in low-fat spreads, 513t

in reduced-fat spreads, 515t
Poultry

soybean extrusion for feed, 541-542
Powdered activated carbon, 293-295, 295t
Premeasured volume filler, 248—250
Preparation, 5-9
Pre-press extraction, 73-74
Prepressing, 141-142
Preservatives

ingredient cost in margarine, 499t

in low-fat spreads, 513t
Press bleaching effect, 273, 274, 329-330
Primer on oils processing technology, 1-54
Propane

critical point, 399t
Propylene

critical point, 399t
Proteins

effect of extrusion on soybean, 544

in vegetable oils, 434
Puff pastry butter

margarine processing plants, 522-523, 523t
Puff pastry margarine

margarine processing plants, 519-522
Pyrene

in deodorizer distillate, 360t

Quality control
margarine processing plants, 523-528

Rancidity, 525-526
Rapeseed
dry extrusion, 535



extrusion, 567
mechanical pretreatment, 105
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Rapeseed meal, 539
Rapeseed oil
deodorization, 350t
trans-fatty acid and dimeric triacylglycerols in
commercial samples, 352t
in fully refined soft oils and hard fats, 350t
membrane processing, 446t, 448t
miscella flux rate of cake, 81t
mono-, di-, and triglycerides content of fully
hydrogenated, 467t
PAH levels in, 298t
polycyclic aromatic hydrocarbon (PAH)
content, 199t
sterol content, 355t
temperature recommendations for storage and
handling, 219t
tocopherol content, 353t
Recaser, 260t
Recovery of oils and fats from oilseeds and fatty
materials, 99-182
extractors, 160-172
heat pretreatment, 109-127
mechanical expression of oil, 128—142
mechanical pretreatment, 102—109
oil from fruit pulps, 180—182
solvent extraction, 142—159
solvent recovery, 172—180
Rectangular loop extractors, 169—-172
Refining, 434-435
caustic, 20-25
and deodorization, 341-342
major impurities removed, 299
physical, 16-20, 42-48
storage and handling during, 205t
Reflex Extractor, 63
Refrigerants, 498—499
Refrigeration systems
for margarine production, 496-499
for scraped-surface heat exchanger, 483-486
Rendering, 102, 110-115
Resting tubes, for margarine production, 486—488
Reverse osmosis, 437-438
Rice bran
oil yield from commercial processing, 101t
Rice bran oil
membrane processing, 447t
sterol content, 355t
Robotic palletizers, 256

INDEX 583

Rotary extractors, 163—166
Rotocel extractor, 62
Ruminants
soybean extrusion for feed, 543-544

Safflower
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Safflower oil
temperature recommendations for storage and
handling, 219t
Safflower seed
extrusion, 567
oil yield from commercial processing, 101t
Salt
ingredient cost in margarine, 499t
in low-fat spreads, 513t
in reduced-fat spreads, 515t
Sandy margarines, 461
Saran
packaging material, 245
Schneckens, 176
Screw press extraction, 59-60
Seed cleaning, 63—64, 102
Seed drying, 6465
Seed preparation
for oil extraction, 63-71
for recovery of fats and oils from oilseeds and
fatty materials, 100
Seed size reduction, 65, 106—107
Segmented single-screw extruders, 538
soybean processing, 550-551
Selective hydrogenation, 387
Semicontinuous deodorization, 376-377
Sepiolite
Freundlich isotherm applicable, 275
Sesame seed
mechanical pretreatment, 105
oil yield from commercial processing, 101t
Shortenings, 48—53
packaging, 260-262
packing of institutional, 213-215
storage effect on properties, 215-216
Single-screw extruder, 538
B-Sitosterol
in deodorizer distillate, 359t
in selected fats and oils, 355t
solubility in supercritical fluids, 404
Size reduction, 106—-107
Sliding-bed extractors, 168—169
Sliding-plate extractors, 163—164
Slotted-wall expander, 567-569
Slotted-wall extrusion, 125-126
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Slurry rendering, 112-113
Soaps
interaction with bleaching clays, 285
typical trace levels, 300t
Sodium caseinate
in reduced-fat spreads, 515t
Sodium hydroxide
in low-fat spreads, 513t
Soft tub margarine
packaging equipment, 492-494
Solid margarine
packaging equipment, 490—492
Solvent extraction, 11-16, 75-97
development of, 60—63

oils and fats from oilseeds and fatty materials,

142-159
Solvent extractors, 75-96, 100
Solvent recovery
membrane application, 442t, 443t

oils and fats from oilseeds and fatty materials,

172-180
Solvent recovery system, 93—97
Solvents
critical points of selected, 399t
Sorbic acid
in low-fat spreads, 513t
Soybean meal, 539
Soybean oil
bleaching clays response to acid-activation,
291t
color reversion, 225-226
deodorization, 350t
extraction rate, 149
extrusion-expelling, 554-558, 556t, 557t

trans-fatty acid and dimeric triacylglycerols in

commercial samples, 352t
high-activity bleaching clays for, 317
high stearic acid for margarine oils, 393-394
hydrogenation for salad oil, 385, 386-387
ingredient cost in margarine, 499t
membrane processing, 445-454, 446t, 447t,
448t, 454t

miscella flux rates of flakes and extrudate, 81t

mono-, di-, and triglycerides content of fully
hydrogenated, 467t

PAH levels in, 298t

polycyclic aromatic hydrocarbon (PAH)
content, 199t

sterol content, 355t

temperature recommendations for storage and
handling, 219t

tocopherol content, 353t

typical levels of trace constituents, 300t

Soybeans
cellular structure, 76
extrusion, 535, 539-543
extrusion before extraction, 564—-567
extrusion conversion into full-fat soy, 546-553
extrusion effects, 543-546
extrusion-expelling, 554-562, 556t, 557t
mechanical pretreatment, 104—105, 108—109
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Soybean salad oil
by hydrogenation, 385, 386387
Sparging, 212-213
Specific heat, 467-468
Spreads. See also Margarines
low-fat spread production, 512-519, 513t, 514t
Squalene
cosolvent effect of ethanol with, 406t
in deodorizer distillate, 359t
in food fats and oils, 349t
solubility in supercritical fluids, 403
Stabilizers
in low-fat spreads, 513t
Steam refining, 347-348
and deodorization, 342, 366-370
Steam rendering, 111
Stearic acid
cosolvent effect of ethanol with, 406t
effect of hydrogenation on melting point, 386t
oleochemicals from, 420
solubility in supercritical fluids, 403, 404
stripping parameters for, 346t
Sterols, See Phytosterols
Stick margarine
packaging equipment, 490—492
Stigmasterol
cosolvent effect of ethanol with, 406t
in deodorizer distillate, 359t
in selected fats and oils, 355t
solubility in supercritical fluids, 404
Storage, 2-5, 200-218
crude fats and oils, 200-201
deodorized oil, 362-363
effect on shortening properties, 215-216
of finished margarine, 510-511
finished oil, 204-207, 205t
industrial use sector, 210-211
nitrogen blanketing, 208-210
oxidation during long-term, 220-226
quality deterioration during, 201-202
Storage, handling and transport of oils and fats,
191-226



Storage equipment
bulk, 211-213
crude fats and oils, 202-203
Storage tanks
crude fats and oils, 202-203
finished products, 207-208
Stretch wrappers, 256-257, 260t
Stripping, 345-349
Sunflower oil
crystallization, 465-467, 467t
deodorization, 350t
extrusion-expelling, 557t
trans-fatty acid and dimeric triacylglycerols in
commercial samples, 352t
miscella flux rate of cake, 81t
PAH levels in, 298t
polycyclic aromatic hydrocarbon (PAH)
content, 199t
sterol content, 355t
temperature recommendations for storage and
handling, 219t
tocopherol content, 353t
Sunflower seed
extrusion, 567
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
Sunflower seed meal, 539
Superecritical carbon dioxide degumming, 437
Supercritical carbon dioxide technology,
397-400
binary systems, 401-405
cosolvent systems, 405—-406
lipid component solubility, 400—408
multicomponent systems, 406—408
for recovery of fats and oils from oilseeds
and fatty materials, 159
Supercritical fluid extraction, 408—411
Supercritical fluid fractionation, 411-415,
422
Supercritical fluid media, 398—400
lipid reactions in, 415-422
Superecritical fluids, 398—400
for recovery of fats and oils from oilseeds and
fatty materials, 159
Supercritical technologies for further processing
of edible oils, 397-424
Superdegumming, 436
Swine, See Pigs

Tacum
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t
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Tanks

crude fats and oils, 202-203

finished products, 207-208
Tea seed

oil yield from commercial processing, 101t
a-Tocopherol

in deodorizer distillate, 359t

in selected fats and oils, 353t

solubility in supercritical fluids, 403, 404

structure and nomenclature, 352
B-Tocopherol

in deodorizer distillate, 359t

in selected fats and oils, 353t
v-Tocopherol

in deodorizer distillate, 359t

in selected fats and oils, 353t

structure and nomenclature, 352
d-Tocopherol

in deodorizer distillate, 359t

in selected fats and oils, 353t

structure and nomenclature, 352
Tocopherols, 434

deodorization, 352t, 352-355

in deodorizer distillate, 359t

in food fats and oils, 349t

in fully refined soft oils and hard fats, 350t

health benefits, 397

typical trace levels, 300t
Tocotrienols, 434
Toluene

critical point, 399t
Total immersion extractors, 160—161
Trace components

in fats and oils, 297-314
Transport, 218-220
Triacylglycerols, 434

content of fully hydrogenated oils, 467t

in deodorizer distillate, 359t

in food fats and oils, 349t

melting points, 362t

membrane separation, 443-454

recovery from fats and oils, 100
Triglycerides, See Triacylglycerols
Trilaurin (LLL)

solubility in supercritical fluids, 406—-407
Trimyristin (MMM)

solubility in supercritical fluids, 407
Triolein

solubility in supercritical fluids, 404, 407
Triplamitin (PPP)

solubility in supercritical fluids, 407
Trisodium citrate

in low-fat spreads, 513t
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Tung
oil yield from commercial processing, 101t
proportion hulls/kernels and oil content of seed,
kernels, and hulls, 101t

Ultrafiltration, 437, 438, 446-457
Uncaser, 252, 260t

Vacuum bleaching, 322
Vaporization efficiency, 346-347
Vapor pressure, 345-346
Vapor scrubbers, 94
Vegetable/butterfat blended spreads,
512t
Vegetable fat spreads, 512t
Vegetable oils
composition, 434
cosolvent effect of ethanol with, 406t
dioxin level, 188t
temperature recommendations for storage and
handling, 219t
Vent gas recovery
membrane application, 442t
Very low fat spreads, 512t
Vitamin A
sequential extraction/reaction for analysis in
meat samples, 423
Vitamin E

membrane application in recovery from
deodorizer distillates, 442t

sequential extraction/reaction for analysis in
meat samples, 423

Washer, 253, 260t
Waste-water stripper, 179
Wastewater treatment
membrane application, 442t, 443t
Water
critical point, 399t
effect on adsorptive separation, 281
ingredient cost in margarine, 499t
in low-fat spreads, 513t
for recovery of fats and oils from oilseeds and
fatty materials, 156
in reduced-fat spreads, 515t
Water continous spreads, 512t
Water degumming, 16, 436
Water washing
storage and handling during, 205t
Wet extruders, 68—69, 534-536
Wet rendering, 110-111
Winterization
storage and handling during, 205t
Worker units, for margarine production, 486

Yeasts, 525



