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Short-chain fatty acids, 4
SIE. See Shaking incubation extraction

(SIE)
SLs. See Structural lipids (SLs)
Sodium hydroxide (NaOH), 207�209
Solid-state fermentation (SSF), 68, 88�89
Solid�liquid extraction, 249
Solubilization, 40
Solvent extraction, 107, 134�135, 153,

155�156, 207�209, 271�274
Solvent treatment, 173
Solvent-free approach, 8�10
Solvent-free interesterification process,

process flow for, 7f
Solvents, 153
Sonication, 206
Soxhlet extraction, 107
Soxhlet process, 137
Soxhlet solvent extraction procedure, 135
Soybean, 134, 213�214
oil, 269�270

enzyme assisted extraction of,
269�271

ultrasound-assisted enzymatic extraction
of soybean oil, 213�214, 214f

Specific enzymes, 35
1,3-specific lipases, 23
Spherosomes, 34�35
Sporotrichum thermophile, 46�47
SSF. See Solid-state fermentation (SSF)
Sterols, 103
Streptomyces sp., 289�290
Structural lipids (SLs), 124
Subcritical CO2 fluid extraction, 140
Subcritical water (SW), 110�111, 139
Subcritical water extraction (SWE), 139
Submerged fermentation, 68

Substrate
interaction and nature of active site, 72
ratio of, 252�253
ratio of enzyme to, 175

Sulfuric acid, 288
Supercritical CO2 extraction, 139�140
Supercritical fluid extraction (SFE), 134,

218
SW. See Subcritical water (SW)
SWE. See Subcritical water extraction

(SWE)

T
t-butanol, 162
TAGs. See Triacylglycerols (TAGs)
Temperature of incubation, 177
Thermomyces, 23
Thermomyces lanuginose, 289�290
Three-phase partitioning (TPP), 47,

160�161, 163
Titrimetric method, 95�96
Tocopherols, 5, 103, 136, 145, 240, 240f
Tocotrienols, 103
Total phenolic content (TPC), 207�209
Total suspended solids (TSS), 98
TPC. See Total phenolic content (TPC)
TPP. See Three-phase partitioning (TPP)
Traditional degumming techniques, 116
Transesterification, 2, 6, 16�17, 20,

61�65, 85
classification of transesterification, 65f
conversion of vegetable oil into esters

through, 286�288
enzyme-catalyzed transesterification,

64�65
esterification reaction, 62f
mechanism of typical esterification

reaction, 63f
process, 62
reaction, 63f
of vegetable oil/plant oil, 64f

of UCO, 280�281
of vegetable oils, 62�63
of waste cottonseed oil, 74�75

Triacylglycerol acylhydrolase, 244�245
Triacylglycerols (TAGs), 239, 239f,

244�245
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Triglycerides, 58�59, 187�188, 238�239
TriSyl 150IE, 7�8
TSS. See Total suspended solids (TSS)

U
UAAEE. See Ultrasound-assisted aqueous

enzymatic extraction (UAAEE)
UAE. See Ultrasonic-assisted extraction

(UAE)
UAEE. See Ultrasound-assisted enzymatic

extraction (UAEE)
Ubiquitin-proteasome, 43
UCO. See Used cooking oil (UCO)
UCOME. See Used Cooking Oil Methyl

Ester (UCOME)
UFA. See Unsaturated fatty acids (UFA)
Ultrasonic power, 159
Ultrasonic temperature, 160
Ultrasonic-assisted extraction (UAE),

109�110, 136, 138, 138t
Ultrasonic-microwave-assisted extraction,

224�229
Ultrasonication, 159
time, 159�160

Ultrasound, 206
Ultrasound aqueous-assisted enzymatic

extraction, advantage of, 212�213
Ultrasound-assisted aqueous enzymatic

extraction (UAAEE), 209�210
process of peanut oil using, 210f

Ultrasound-assisted enzymatic extraction
(UAEE), 158�160, 205. See also
Aqueous enzymatic extraction
(AEE); Microwave-assisted
enzymatic extraction

of oil
advantage of ultrasound aqueous-

assisted enzymatic extraction,
212�213

distinct phase system after
centrifugation, 207f

effect on fatty acid composition of
perilla oil, 213

general method of oil extraction by
UAAEE, 206f

peanut, 209�211
perilla seeds, 211�212

soybean, 213�214
walnut, 207�209

oil yields obtained by, 160t
of soybean oil, 213�214, 214f
ultrasonic power, 159
ultrasonic temperature, 160
ultrasonication time, 159�160

Unilever, 5�6
United States Environmental Protection

Agency, 263�264, 269�270
Unsaturated fatty acids (UFA),

268�269
Unused vegetable oil, composition of,

282�283
Used cooking oil (UCO), 55�60, 280

chemical and physical properties, 59t
from various sources, 59t, 60t

collection of, 283
contribution of waste cooking oil by

different sources, 60f
conversion of used cooking oil into

biodiesel, 283�288
pretreatment of, 283�286

Used Cooking Oil Methyl Ester
(UCOME), 280�281

Used vegetable oil, composition of,
282�283

V
Vacuum evaporation, 286
Vacuum filtration, 286
Van der Waals forces, 73
Vegetable oils, 15�17, 58�59, 187�188

conversion of vegetable oil into esters
through transesterification,
286�288

acid-catalyzed transesterification, 288
base-catalyzed transesterification, 287
enzymatic transesterification, 288

extraction process, 169
Virgin olive oil (VOO), 235, 238

advantages of enzyme-assisted extraction
of virgin olive oil, 254

classification olive oil, 236�238
extra virgin olive oil, 237
obtention ways and, 237f
olive oil, 238

317Index



Virgin olive oil (VOO) (Continued)
olive pomace oil, 238
ordinary virgin olive oil, 238
refined olive oil, 238
virgin olive oil, 238

composition of, 238�242
phenolic compounds, 240�241
pigments, 241�242
tocopherols, 240
triacylglycerols, 239

disadvantages of enzyme-assisted
extraction of virgin olive oil,
254�255

enzyme-assisted extraction of, 246
factors affecting efficiency of enzymatic

extraction of virgin olive oil,
252�254

olive cultivars, 236f
olive enzymes involved in olive oil

extraction process, 242�246
steps involved in enzyme-assisted virgin

olive oil extraction, 246�252
filtration of virgin olive oil, 251�252
liquid/liquid separation, 250�251
malaxation, 248�249
milling/crushing, 247�248
removal of leaf and washing,
246�247

solid�liquid extraction, 249
storage of olive oils, 251

Vitamins, 235
Volatile oils, 217�218
VOO. See Virgin olive oil (VOO)

W
Walnut, 207�209
Washing process, 246�247

Waste cooking oil (WCO), 57, 83. See also
Used cooking oil (UCO)

benefits of utilizing, 57�58
bioremediation of waste cooking oil

using lipase
from orange waste, 84�88
produced by marine Aspergillus
awamori, 92�94

produced by Penicillium chrysogenum,
88�92

Waste cooking palm oil (WCPO), 76
Water, 24�26
extraction, 141

Water-to-oil-bearing-material ratio, 48,
175�176

WCO. See Waste cooking oil (WCO)
WCPO. See Waste cooking palm oil

(WCPO)
Wedge press, 152
Wheat bran, 88�89
WHO. See World Health Organization

(WHO)
Whole-cell biocatalyst, 293�294
World Health Organization (WHO),

104�105

X
Xanthoceras sorbifolia Yellow horn seeds

(Xanthocerassorbifolia)

Y
Yellow horn seeds (Xanthoceras sorbifolia),

197�198

Z
Zingiberaceae, 217�218
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