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Bleaching (cont' d) 

continuous, 152-153 
conventionat, 153 
countercurrent multistage system, 

175 
dry, 152, 156 
effects of. 32-33 
equipment, 152-154 
filters in, 154 
filtration, 157, 167, 175 
fixed-bed, 157-158 
history of, 148 
and nutritional quality of oil, 159 
magnesium silicates, 151 
press bleach effect, 157 
pretreatment, 156-157 
principles of, 148-150 
processing conditions, 152 
purpose of, 32,148-149,159. 

226, 228 
SCF-aided, 112, 158 
silica gel, 151 
silicic acid, 151 
taste of oil and, 154 
techniques, advances in, 156-158 
wet, 152, 156 

Blending, milkfat, 202 
Body aids. See Filter aids 
Bone health 

conjugated linoleic acid and, 204 
soy protein and, 62, 76 

Brain development and growth, 8, 10 
Breast cancer, 204 

conjugated linoleic acid and, 204 
role of diet in, 62 
soy protein and, 62 

Buttery flavor, 231, 232 

C 
Cake filters, 161 
Calcium bentonites, 150 
Campesterols, 204 
Cancer, 3, 7, 10 

role of diet in, 13 
soy protein and, 62, 76 

Canola oil, II, 27, 28 
Carbohydrates, I 
Carbon filter aids, 173 

Index 

Cardiovascular disease
 
role of diet in, 2, 3, 7. 13, 202
 
soy protein and, 61-62, 76
 

Carotenoid fatty acid esters, 258
 
Carotenoids, 33,149,151,189-190
 
Cartridge filters, 166, 168
 
Catalyst
 

deactivation, III
 
defined, 211
 
selectivity, 213
 

Caustic refining. 226 
Cellulose filter aids, 173 
Centrifugal force, calculating, 135 
Centrifugal still, 185, 189, 190, 191 
Centrifugation, 95, 135-138,226 
Chemical degumming, 127 
Chemical interesterification, 251, 270, 273 
Chemical oxygen demand (COD), 126 
Chemical treatment, to recover tocopherols 

and phytosterols, 109 
Chemisorption, 149 
Chickpea, 38 
Chloroform, 101 
Chlorophyll, removal of. 151, 155, 158 
Chocolate. 241 
Cholesterol 

biosynthesis, 16 
and consumption of fats and oils, 3 
function of, 3 
phytosterols in reduction of, 15-16, 204 
in saturated fats. 202 

Chromatography, 254 
Chronic diseases, I, 2 

diet and, 13 
role of edible oils in protecting against, 35 

Chronic obstructive pulmonary disease, 8 
Chymotrypsin inhibitors, 76 
Cis double bond, 211 
Cis isomers, 6, 213 
Cis-trans isomerization, 213 
Clarifiers, 161 
Clarifying filtration, 164 
Classical heterogeneous nucleation theory, 197 
Classical homogeneous nucleation theory, 197 
Clays (bleaching), 32, 150-151 

fine-ground vs. coarse-ground, 158 
microwave treatment of, 158 
nutritional quality and, 159 
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Degumming (COIlt' d') Diacylglycerides, 3, 264 
equipment, 133-138 Diacylglycerols (DAGs), 194, 246, 
expander process, 143 247-248, 249 
flocculation, 127 Diatomaceous earth (DE), 172, 175 
high-shear in-line mixers, 134, 136 Dietary guidelines 
hydration, 133-135 current emphasis of, 2-3 
industrial, 121-133 fat intake, 2-3 
integrated TOP, 130 fat/oil consumption, 1-2 
iron content, 125 food guide pyramid, 2 
laboratory, 265-266 modification of, I, 2 
membrane, 139-140, 144 n-3 fatty acid intake, II 
phosphoric acid, 125-126 Dietary supplements, 18 
and phytosterol content, 30 Digital capacitance manometer, 188 
primary objective of, 124 Dihomogamma-linolenic acid (DGLA), 285 
principles of, 1/9-121 Discontinuous filtration, 161, 173 
separation, 133, 135-138 Disphosphatidyl glycerol, 117 
SOFT, 132-133 Distillation, 255. See also Vacuum distilla­
supercritical CO2, 140-141 tion 
superdegumming, 127, 128 advances in, 185-189 
and tocopherol content, 30 centrifugal operation. 187 
total (TOP), 127-130 conventional stills, 179 
two-solvent-phase extraction, 141-143 defined, 178 
ultrasonic, 141, 142 digital capacitance manometer, 187 
water, 121-125,226,264 ebullient, 179 
Zenith process, 125 evaporative, 179 
zero-discharge processes, 144 fractional, 254 

Dense gases. See Supercritical fluids (SCFs) molecular, 109, 179, 180, 190, 192 
Deodorization short-path, 180 

changes caused by, 33-34 technical equipment, characteristics of. 
conventional, 229, 231 186-/87 
DUAL TEMpTM deodorizer, 34 thermal hazard, 181, 182 
filtration in, 177 unobstructed-path, 179, 180 
gas purging, 229-232 DNA synthesis, 2 
high-temperature, 224 Docosahexaenoic acid (DHA), 9, 254, 280, 
in minimal refining, 228 290 
oxidative qualities following, 231 deficiency of, 10 
purpose of, 33, 226-227 Double-bond isomerization, 224 

• sensory evaluation following, 232	 Double bonds (fatty ester), 211-212
 
Softffolumn" technology, 34-35 Drum filters, 176
 
steam process, 5. 230 Dry bleaching, 152. 156
 

Department of Health and Human Services Dry degumming, 126 
(HHS),2 Dry extruders, 74-75, 77-78, 79 

Dewaxing, 161, 168, 176 Dry (melt) fractionation, 199-200 
DHA. See Docosahexaenoic acid (DHA) DUAL TEMpTM deodorizer, 34 
DHAGold oil, 290-291, 294 
DHASCOTM oil, 290-291 E 
Diabetes, I, 2, 8 Ebullient distillation, 179 
Diabetic neuropathy, 7 Eicosanoids, 5, II 
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Extrusion-based oilseed processing (cont'd) 

extruding, 79-80 
extruding-expelling (E-E) technology, 

78-79, 83-86 
food product applications, 86-87 
future prospects, 87 
heat processing, importance of, 76-77 
and high-oil-bearing materials, 83 
screw pressing, 80-83 

F 
Falling-film still, 183-184, 189, 190, 191 
Fast hydration, 119-120 
Fat bloom, 208 
Fat intake, U.S. recommendations concern­

ing,2-3 
Fats and oils 

dietary importance of, I, 3, 5, 193 
earl y sources of, I 
health benefits of. 3 
quality, determinants of, I 

Fat-soluble vitamins, 3 
Fatty acids 

alkyl esters of, 257-258 
cholesterol, 202 
composition and distribution, changing, 

202-203, 285-287
 
fractionation, 254-257
 
hydrolysis of, 256
 
medium-chain (MCFAs), 18
 
naming of, 4
 
n-3,8-11
 
n-6/n-3 ratio, 5,10-11, 193
 
purity of, 256
 

oil, 107 in SC-C02-extracted 
shorter-chain, 255 

Ferulate phytosterol ester (FPE), 25 
Ferulic acid--esterified sterol, 14. See also 

Oryzanol 
Fetal alcohol syndrome, 10 
Filter aids, 171-173 

carbon, 173 
cellulose, 173 
diatomaceous earth (DE), 172 
material properties, 172 
perlite, 173 

Filter media, 161,166,170-171 
construction of, 170 

Index 

materials used for, 170, 171 
permeability, 170 
requirements of, 170 

Filter press, 166, 167 
Filters 

in the bleaching process, 154 
classification of. 161 
performance characteristics, by type, 

162-163 
types, 166-170
 

Filter-thickeners, 161
 
Filtration, 220
 

application of in vegetable oil process­
ing, 173-177 

bag filters, 168, 169, 177 
batch mode, 161, 173 
and bleaching, 157, 167, 175 
cartridge filters, 166, 168 
clarifying, 164 
constant-pressure, 164 
constant-rate, 164 
continuous mode, 161, 173 
defined, 161, 164 
deodorization, 177 
dewaxing, 176 
discontinuous mode, 161, 173 
drum filters, 176 
filter aids, 171-173 
filter media, 170-171 
filter press, 166, 167 
filters, 161 
filter types, 166-170 
flow resistance, 164 
horizontal plate press, 166-167, 177 
in hydrogenation, 175-176 
permeability, 170 
plate-and-frame press, 166, 167, 177 
press filters, 166-167 
pressure differential, 161 
pressure drop, 164-165 
pressure leaf filter, 167-168 
principles of, 164 
and refining, 174-175 
rotary filters, 168-170, 176 
and tank loading, 174 
theory, 164-166 

Fixed-bed bleaching, 157-158
 
Flavonoid fatty acid esters, 258
 

Flavonoids, I 
Flavor intensi 
Flaxseed 

heat treatr 
medicinal 

Flocculation 
Flow resistan 
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High-vacuum distillation (cant'd) Hydrolysis 
conventional stills, 179-180 enzymatic, 120 
degasser, 181, 189 and enzymatic interesterification, 252 
equipment, 181-185,186 enzyme, 95 
falling-film still, 183-184, 189 of fatty acids, 256 
fundamentals of, 179-181 lipase-catalyzed, 240 
molecular distillation, 17Y, 180 lipase selectivity and, 254 
pot still, 182 Hydrolytic degradation, 224 
pressure range, 180 Hydroperoxides, 228 
rotary still, 182-183, 189 Hydrophobic bonding. 57 
short-path distillation, 180 Hyperactivity, 7 
thermal hazard, 181 Hypertension. 8 
unobstructed-path distillation, 179, 180 Hypertrophy, 77 
uses of, 179-180 
wiped-film still, 184-185, 189 I 

Hivex® Expander, 74 Immunoassays, 41 
Horizontal plate press filters, 166-167, 177 Immunological disorders. 7 
Hot-water flotation method of oil separa- Inductive coupled plasma (ICP) spectrome­

tion, 95-96 ter. 270 
HPLC-mass spectrometry, 41 Inflammation, 7 
Human milkfat substitutes (HMFSs), 241-242 Inflammatory diseases, 10 
Hydratable phospholipids, 119-120, 264 Insta-Pro Intcrnational, 220 
Hydration Institute of Food Technologists, 61 

degumming, 133-135 Integrated TOP degumming, 130 
rates of, phospholipids, 120-121 Interesterification 

Hydraulic extraction, 72 chemical, 251, 270, 273 
Hydraulic filters, 200 chemical and enzymatic methods com-
Hydrogenation pared, 272 

in commodity fat modification, 251 in commodity fat modification, 251 
converter in, 213, 214-215 degree of conversion, 273-274 
defined, 21 1 enzymatic, 251-252, 270-276, 277 
electrochemical, 218 of hard fat, 270-271 
filtration in, 175-176 margarine and, 216-217, 271 
full, 251, 275 milkfat, 202 
future of. 216-217 Intermittent milling and dynamic steeping 
in margarine and shortening production, (IMDS),25 

270 Intestinal malabsorption, 5
 
mass transfer resistance in, 11 I Iodine value, 211
 
of milkfat, 202 Iron content (degummed oil), 125
 
nickel catalyst, 175-176,211 Isochrysis galbana. 293
 
oxidation rate, 212 Isoflavones
 
partial, 5, 251, 270 analytical measurement of, 40-42
 
public attacks on, 3 antioxidant effects. 62
 
reaction process, 212 bitterness, 61
 
selective, 213 blanching and, 59
 
semicontinuous plant, 214, 215 cancer and, 62
 
and specialty oils, 76 chemical structure of, 39
 
trans acid reduction via, 217-218 defined, 38
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Low-cost oil-processing techniques (cont'd) 
oil quality and, 224-225 
solvent vs. mechanical oil extraction, 

220-224 
Low-cost refining procedures, 237 
Low-density lipoprotein (LDL) cholesterol, 

2,202 
Low-fat dairy products, 202 
Low-linolenic soybeans, 76 
Low-temperature crystallization, 254 
Lysine, 61 

M 
Macronutrients, 2 
Magnesium silicates, 151 
Magnesol adsorption, 227, 230 
Magnesol-treated oil, 231 

commodity oil (MCO), 233 
HO oil (MHO), 233 

Maillard nonenzymatic browning reaction 
model system, 61, 233 

Malnutrition, I, 5 
Malonyl-Bsglucosides, 38, 43 
Margarine, 216-217 
Margarine and shortening base stocks, 

enzymatic interesterification of, 
270-276 

Mass transfer resistance, I II 
Meal desolventising, 220 
Meal toasting, 220 
Mean free path, 180 
Mechanical extraction, 28, 72, 78-86 

applied to high-oil-bearing materials, 83 
extruding, 79-80 
extruding-expelling technology, 78-79, 

83-86
 
screw pressing, 80-82
 
and solvent extraction compared,
 

220-224 
steps in, 220 

Medium-chain fatty acids (MCFAs), 18 
Medium-chain triacylglycerols (MCTs), 243 
Medium-chain triglycerides (MCTs), 18 

Melting curve, 195 
Melting point, 194, 196, 208, 211, 213 
Membrane degumming, 139-140, 144 
Menhaden oil (MO), 206 
Metabolism, 2 

Methanol, 101 
Micella, separation of organic solvents 

from, 112 
Microalgae, single-cell oils (SCOs) from, 

291-294 
Microbial oils. See Single-cell oils (SCOs) 
Microfiltration (MF), 139 
Micronutrients, 2, 227 
Microwave pretreatment, and oil quality, 

25-26,27 
Milkfat 

blending, 202 
nutritional enhancement of, 201-203 
triacylglycerols in, 203 

Minimally refined soybean oil, 227-229 
applications of, 232-237 
bread frying, 233 
frying performance of, 233-237 

Miso,60 
Modified Caustic Refining™, 156-157 
Moisture content, and supercritical fluid ex­

traction, 106-107 
Molecular distillation 

defined, 179, 180 
fractionation by (rapeseed oil), 190 
to recover tocopherols and phytosterols, 109 
uses of, 192 

Molecular weight cut-off (MWCO), 139 
Monoacylglycerides, 3 
Monoacylglycerols (MAGs), 194,246,249. 

See also Lipids 
Monodus subterraneus, single-cell oils 

(SCOs) from, 292, 293-294 
Monogalactosyldiacylglycerol (MGDG), 293 
Monotropic polymorphism, 194-195 
Monounsaturated fatty acids (MUFAs), 292 

increasing in foods, 193, 206-207 
Morphology, supercritical fluid extraction 

(SCFE) and, 106 
Mortierella alpina, single-cell oils (SCOs) 

from, 280, 284-290, 291 
Mortierella isabellina, single-cell oils 

(SCOs) from, 280 
Mucor circinelloides, single-cell oils 

(SCOs) from, 280, 282-284, 291 

Mucor javanicus, 283 
Myocardial infarction, 10 
Myristic acid, III, 202 
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N o 
Nannochloropsis spp., single-cell oils Obesity, I, 2, 3 

(SCOs) from, 291-292 Oil and oilseed processing. See' also Low-
Nanofiltration (NF), 139 cost oil processing techniques 
National Cholesterol Education Program, 15 bleaching, 32-33 

s) National Institutes of Health, 15 cold-pressed oils, 26-27 
National Oilseed Processors Association degumming, 29-30 

(NOPA), 123 deodorization, 33-35 
National Soybean Processors Association dry extrusion, 77-78 

(NSPA),78 effects of on bioactive compounds, 35 
Natural bleaching clays, 150-151 effects of on quality, 228 
Natural cocoa butter, 241 European and U.S. approaches com-
Neurological disorders, 7 pared, 35 
Neutralization, 30-32 extraction, 28-29 

defined, 30, 226 extrusion in, 75-78 
effects of, 35 filtration, 173-177 
physical refining and, 35 goal of, 25 

n-hexane, 75, 89, 96,100,220 mechanical methods, 78-86 
Nickel, in hydrogenation, 175-176, 211 milling operation, 25 
Non-GM (non-genetically modified by neutralization, 30-32 

transgenic means) soybean products, novel techniques, public acceptance of, 36 
224 product stability, long-term, 264 

Nonhydratable phospholipids (NHPs), public attacks on, 3 
119-121 seed pretreatment, 25-28 

composition of from different oils, 264, steaming, 27 
266 supercritical fluid (SCF) technology for, 

North Atlantic Treaty Organization Advance 100-112 
Workshop, dietary recommendations, Oil blends, solid fat content of, 276 
II Oil-degrading enzymes, inactivation of, 27 

n-3 polyunsaturated fatty acids, 5, 8-11 Oil desolventizing, 220 
n-6 to n-3 fatty acids, ratio of, 5, Oil of Javanicus, 283 

10-11,193 Oilseeds 
Nuclear magnetic resonance (NMR), 274 enzyme-aided aqueous extraction 
Nucleation, 196-198 process, by seed type, 92-94 
Nutraceuticals, 18, 36, 198 extraction, environmental concerns, 
Nutrigenomics, 2 75-76 
Nutritional enhancement health benefits of, 18 

bleaching as, 159 oil content of, 71 
confectionery fats, 208 SCFE curve, 105 
conjugated linoleic acid, 203-204 supercritical fluid extraction of, 105-111 
milkfat,201-203 world production of, 71 
mono- and polyunsaturated fatty acids, Oilseed SCFE curve, 105 

206-207 Oil separation. See also Extraction 
phytosterol addition to oils and fats, hexanes in, 71 

204-206 historical development of, 7'1:'-73 
primary focus areas, 193 hot-water flotation method, 95-96 
specialty vegetable oils, 207 mechanical and hydraulic devices, 72 

Nutritional quality, bleaching and, 159 screw presses, 72-73 
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Oil separation icont'd) 
solvent extraction, 71, 73 
technology of, 71 

Oil solubility, 105 
Oleic acid, 206, 231, 241 
Olein, 199 
Olive oil, 29, 30, 96, 148 
Omega-3 fatty acids, 2 
Oryzanol, 14,25 
Oxidation, 228, 280 
Oxidative stability index (OS1), 233 

p 

Palmitic acid, 202 
Palm kernel oil, 18,208,275 
Palm oil, 12,241 

clay bleaching of, 32-33 
color, cause of, 33 

Palm stearin, 275 
Parietochloris incisa, 292 
Partial acyl glycerols, 246-251 

production of, 248 
Partial hydrogenation, 5, 251, 270 
Partially hydrogenated menhaden oil 

(PHMO),206 
Pentane, 201 
Perilla seed oil, 9 
Perlite filter aids, 173 
Permeability, 170 
Peroxide value (PV), 224 
"Personalized" medicine, 2 
pH, effects of on soy isoflavone distribution, 

56-57 
Phaeodacty!um tricornutum, single-cell oils 

(SCOs) from, 291-292 
Phase equilibrium, 197-198 
Phosphatides, 117 
Phosphatidic acid (PA), 117, 119, 129,264 
Phosphatidyl choline (PC), 30, 117, 119,264 
Phosphatidyl ethanolamine (PE), 117, 119 
Phosphatidyl glycerol, 117 
Phosphatidyl inositol (PI), 117, 119 
Phospholipase C (PLC) enzyme, 265 
Phospholipase D enzyme, 264, 265 
Phospholipases (PLase), 120, 130,265-269 
Phospholipids (PLs) 

chemical structure of, 17 
as component of highly refined fats, 194 

composition of, 264 
contents of crude oils, 117-118, 119 
defined, 117 
emulsifying capacity of, 119 
extraction method and, 224 
function of, 3,4, 17, 117 
health benefits of, 17-18 
modification of, 258 
molecular structures of, 118 
problems of, 118-119 
removal of. See Degumming 
vegetable oil, 264-265 
water affinity of, 119-120 

Phosphoric acid degumming, 125~126 

Photodiode array detection, 41--42 
Physical blending, 270 
Physical refining, drawback of, 35 
Phytosterol ester, 25 
Phytosterols, 13-16 

addition of to oils and fats, 204-206 
chemical structure of, 13-14 
and cholesterol, 15-16,204 
degumming and, 30 
effeet of refining on, 31 
hypocholesteremic properties of. 14-15 
neutralization and, 31 
recovery, 25, 109 

Pigmented compounds, 4 
Plant sterols. See Phytostcrols 
Plasmalogen, 117 
Plate-and-frame press filters, 166, 167, 177 
Pneumatic filters, 200 
Polymorphism, 194-195,275 
Polymorphs, characteristics of, 195 
Polyunsaturated fatty acids (PUFAs), 280, 

292,294 
bleaching and, 33 
chemical structure of, 4-5 
defined,4 
function of, 5 
increasing in foods, 193,206-207 
n-3,8-I1 
n-6/n-3 ratio, 5, 10-11 
purification of by molecular distillation, 

191 
single-cell oils (SCOs) and, 280 

Porphyridium cruentum, single-cell oils 
(SCOs) from, 292, 293 
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Is 

Postmenopausal symptoms, relief of, 62, 76
 
Pot still, 182
 
Press bleach effect, 157
 
Press filters, 166--167
 
Pressure drop, calculation of, 164-165
 
Pressure filters, 161, 166
 
Pressure leaf filter, 167-168
 
Process stability, 245-246
 
Product development, problems facing, 261
 
Product quality
 

enzyme-aided aqueous oil extraction, 91,
 
96
 

modified commodity fats, 252
 
Programmable logic controllers (PLCs), 216
 
Prostaglandins, 207
 
Prostate cancer, soy protein and, 62
 
Protease inhibitors, 76--77
 
Protein malnutrition, 5
 
Proteins, I
 

Q 
Quick germ process, 25
 

R
 
Radial-flow impellers, 213
 
Rancidity, 280
 
Rapeseed
 

fractionation of by molecular distillation,
 
190
 

pretreatment of, 27
 
RBD (refined, bleached, and deodorized)
 

oil, 212, 227
 
Recommended Dietary Allowances (RDA),
 

2, 13
 
Reduced-fat/reduced-calories products, 193,
 

203
 
Refining, filtration and, 174-175
 
Renal disease, 8
 
Reverse osmosis (RO), 139
 
Reverse phase chromatography, 293
 
Rheumatoid arthritis, 8
 
Rice bran
 

heat treatment of, 25
 
microwave pretreatment, 25-26
 

Rice bran oil (RBO), 12
 
enzyme-aided aqueous oil extraction. 95,
 

96
 
health benefits of, 14
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supercritical fluid fractionation of, 109
 
Rotary filters, 168-170, 176
 
Rotary still, 183, 189
 

S 
Saturated fats
 

public perception of, 216
 
recommended intake of, 2
 
role of in cardiovascular diseases, 3
 

Saturated fatty acids, 292
 
and cholesterol, 202
 
efforts to reduce, 193
 
health effects of, 193
 

Saturated sterol stanols, 204
 
Scenedesmus obliquus. 292
 
Schizochytrium spp., single-cell oils (SCOs)
 

from, 280, 290-291
 
Scraped-surfaceheat exchangers (SSHEs), 201
 
Screw pressing, 5, 72-73, 80-82, 89, 220,
 

222,224
 
Sedimentation, 135
 
Seed(s)
 

heat treatment of, 220
 
preparation of prior to extraction, 220
 
pretreatment of, 25-28, 106
 
quality, 120
 
supercritical fluid extraction (SCFE) in
 

preparation of, 106
 
Selective hydrogenation. 213
 
Semicontinuous hydrogenation plant, 214,
 

215
 
Separation
 

based on melting point or solubility, 208
 
centrifugation. 135
 
in degumming, 133, 135-138
 
in dry (melt) fractionation, 200
 
efficiency, 199
 
of organic solvents from micella, 112
 

Septum, 161, 166
 
Sesame seed, medicinal properties of, 18
 
Settling, 226
 
Shark liver oil, 16--17
 
Shea kernel oil, enzyme-aided aqueous ex­


traction, 95
 
Shell-and-Ieaf filters, 166, 167
 
Shinkaizame-ekisu (deep-sea shark liver oil),
 

16
 
Shorter-chain fatty acids, 255
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Short-path distillation, 180 
Silica gel, 151,161 
Silicic acid, 151 
Single-cell oils (SCOs) 

antioxidants, 281 
attractiveness of, 279 
cost of, 279 
from Crypthecodinium cohnii, 280, 

290-291
 
defined, 279
 
extraction of, 280-282
 
fermentation, 281
 
from microalgae, 291-294
 
from Monodus subterraneus, 292,
 

293-294 
from Mortierella alpina, 280, 284-290, 

291
 
from Mortierella isabellina, 280
 
from Mucor circinelloides, 280,
 

282-284,291 
from Nannochloropsis spp., 291-292 
oxidation, 280 
from Phaeodactylum tricornutum, 

291-292 
and polyunsaturated fatty acids, 280 
from Porphyridium cruentum, 292, 293 
rancidity, 280 
from Schizochytrium spp., 280, 290-291 
solvent extraction using hexane, 281 

Slow hydration, 121 
Sodium bentonites, 150 
Softf'olurnn" technology, 34-35 
SOFf degumming, 132-133 
Solid fat content 

of fully hydrogenated soybean oil and 
soybean oil blend, 277 

of palm stearin-coconut-rapeseed oil 
blends, 276 

Solid fat index (SFI) curve, 211 
Solid phase, 199 
Solubility, 208 
Solvent extraction, 73 

and enzyme-aided aqueous oil extraction 
compared, 89-90. 96 

in fatty acid fractionation, 254 
using hexanes, 71 
and mechanical extraction compared, 

220-224 

to recover tocopherols and phytosterols, 
109
 

single-cell oils (SCOs), 281
 
of soy isoflavones, 59-60
 
steps in, 220
 

Solvent fractionation, 200-201 
Soybean 

full-energy, 75 
health benefits of, 38, 61-62. 76 
heat processing of, 76-77 
importance of as food source, 75, 219 
isoflavones. See Isoflavones 
low-linolenic, 76 
mechanical processing of, 220-224 
non-genetically modified, 224 
protease inhibitors in. 76-77 
solvent processing of, 220-224 
transgenic, 76 
urease, enzyme in, 77 
worldwide production of, 71, 219 

Soybean cotyledon, 80, 90 
Soybean oil 

consumption of in U.S., 219 
with deep-fat frying, 233-237 
enzyme-aided aqueous oil extraction, 94, 

95.96 
extracted by different methods, quality 

of compared, 224-225 
high-sterate, 217 
lightly hydrogenated, winterized, 212 
minimal refining of, 220 
oxidative qualities after deodorization, 231 
phospholipid content of, 118 
quality. effects of processing on, 228 
sensory evaluation of following deodor­

ization, 229-232 
Soybean oil deodorizer distillate (SODD), 

190-191 
Soybean oil refining 

applications of minimally refined, 
232-237 

conventional methods, 225-227 
effects of processing steps on oil quality, 

228 
gas purging deodorization, 

229-232 
minimal refining of mechanically ex­

tracted soybean oils, 227-229 
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terols, 

,219 

24
 

tion,94, 

luality 

212
 

tion,231
 

228
 
leodor­

>DD), 

quality, 

ex-

Soy foods
 
fat content of, 52
 
isoflavone distribution, effects of pro­


cessing on, 43, 57--{j1 
Soy ingredients
 

effects of processing on, 52-56
 
isoflavones and, 50-52
 

Soy isoflavones. See lsoflavones
 
Soy milk, 52, 54. 59
 
Specialty oils. 76, 198. 220
 

nutritional enhancement of, 207
 
Squalene, 16-17
 

refining and, 32
 
Static mixers, 110
 
Steaming, of oilseed, 27
 
Steam stripping, effects of, 35
 
Stearic acid, 202
 
Stearin, 199
 
Sterine cakes, 176
 
Sterol fatty acid esters, 193, 258
 
Stigmosterols, 204
 
Stokes' law, 135, 136
 
Strainers, 161
 
Structured lipids (SLs), 241, 242-243
 
Structured triacylglycerols (STs)
 

defined, 241
 
material oils, fats, and acyl donors for
 

the production of, 245
 
modification of, 241-246
 

Sugar fatty acid esters, 258
 
Sulfided catalysts. 213
 
Sunflower oil, 27
 

enzyme-aided aqueous oil extraction, 95
 
Supercritical carbon dioxide (SC-C0

2
) , 25,
 

100, 104. 108
 
degumming, 140-141
 
oil solubility and, 105
 
waste streams, 112
 

Supercritical fluid extraction (SCFE). 29
 
as alternative to organic solvent methods,
 

100
 
batch operations in, 104
 
carbon dioxide as a solvent for. 104
 
columnar fractionation, 109-110
 
cost considerations, 112
 
degumming, 140-141
 
extract properties, 107-108
 
flow diagram for, 101, 103
 

free delivery systems, 104-105
 
and hexane extraction compared, 108
 
industrial applications of, 112
 
lipid reactions, 110-111
 
from a liquid phase, 102
 
meal and flour properties, 108-109
 
moisture effect, 106-107
 
nontoxicity of, 112
 
oil solubility. 105
 
particle size and morphology, effect of,
 

106
 
to remove hexane from hexane-oil mix­

tures. 110
 
SCF-aided bleaching process, 112
 
SCF technology, principles of, 100-103
 
solvent selection, 103-104
 
transesterification of vegetable oils in, III
 

Supercritical fluid fractionation (SFF)
 
described, 102
 
mathematical modeling of, 102-103
 
packed column approach, 109
 
solvent selection, 103-104
 
static mixers, use of, 110
 

Supercritical fluids (SCFs)
 
for biocatalysis of oils and fats, III
 
in bleaching, 112, 158
 
defined, 100
 
density, 10I
 
viscosity, 101
 

Supercritical phase, 100
 
Superdegumming, 127, 128
 
Supersaturation, 195-196
 

T
 
Tank loading filters, 174
 
Ternpeh, 41, 60--{)1
 
Tempering, 208
 
Textured soy protein (TSP), 41, 86-87
 
Theoretical plates, concept of, 103
 
Thrombosis, 10, 207
 
Thromboxanes, 207
 
Thumb Oil Processors Cooperatives
 

(TOPC), 233, 235
 
Toasty/nutty flavor, 230, 232
 
Tocopherols, 11-l3, 194
 

chemical structure of:11-12
 
chemical treatment to recover. 109
 
degumming and, 30
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Tocopherols (cont'd)
 
extraction method and, 28-29, 225
 
and processing method, 31, 35
 

Tocotrienols, 11-13
 
and processing method, 31
 

Tofu, 41, 52, 59-60
 
Total degumming process (TOP), 127-130
 
Total fat, recommended intake of, 2
 
Trans acid formation, 217
 
Trans acid reduction via hydrogenation,
 

217-218
 
Trans double bond, 211
 
Transestcrification, 111, 190, 271
 
Trans fatty acids (TFAs)
 

adverse health affects of, 208
 
enzymatic interesterification, 277
 
FDA food labeling requirements for, 35
 
formation, 33, 34
 
and heart disease, 2, 3
 
in milkfat, 202, 204
 
partial hydrogenation and, 251, 270
 
and physical refining, 35
 
of products obtained with supercritical
 

fluid extraction, 111
 
public perception of, 216
 
reducing in foods, 76, 193
 

Transgenic soybeans, 76
 
Trans isomers, 6, 213
 
Trans isomer selectivity, 213
 
Trans suppression, 217
 
Triacylglycerides (TAGs), 3
 
Triacylglycerols (TAGs),194, 195, 196,203,
 

292
 
Triglycerides, 2-3, 18
 
Tropical oils, 3
 
Trypsin inhibitors, 77
 
Two-solvent-phase extraction, 141-143
 
Type II diabetes, 8
 

U 
Ulcerative colitis, 8
 
Ultrafiltration (UF), 139
 
Ultrasonic degumming, 141, 142
 
Unobstructed-path distillation, 179, 180
 
Urea complexation, 254
 

Urease enzyme, 77
 
USDA, 2
 
USDA-Iowa State University Isoflavone
 

Database, 38
 

V
 
Vacuum degassing, 181, 189
 
Vacuum distillation
 

advances in, 185-189
 
application of to edible oils,
 

189-191
 
equipment, 181-185, 186-187
 
high-vacuum, 179-181
 
modes, 179
 
removal of free fatty acids by, 191
 
thermal hazard, 181, 182
 

Vacuum filters, 161,200
 
Value-added functional lipid-based food
 

products, 36
 
Vitamin C fatty acid esters, 258
 
Vitamin E, II. See also a-tocopherol
 

recovering from vegetable oils, 191
 

W 
Water degumming, 121-125,226,264
 
Waxes, 4
 
Wesson Oil, 148,212
 
Wet bleaching, 152. 156
 
Wheat germ, 12
 
Winterization process, 198, 291
 
Winterizing, 161, 168
 
Wiped-film still. 184-185, 189
 

X
 
Xanthophylls, 149
 

y 

Yield, 91, 96
 

Z 
Zenith process, 125
 
Zero-discharge degumming processes, 144
 
Zero-trans fat margarine and shortening
 

blends, 275, 277
 
Zero trans soybean oil, 217
 




