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acid-catalyzed esterification 98, 121 processes 111
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synthesis 366, 367 Amycolatopsis orientalis 324
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effect of docosahexaenoic acid 1n amylase corn 241
diet-induced lipodystrophy model  amylomaltase 527, 529
mice 411-12 amylomaltose 314
Agrobacterium tumefaciens 336, 359, amylopectin 521
361 cyclodextrins formed from 315,
ALA see a-linolenic acid 529
alanine aminotransferase (ALT). as amylose 521
hepatic injury marker 408 production of 526, 528
Alaska pollock, bioactive peptides anaerobic bacteria
produced from 502, 509, 511 hydrogen production by 280
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anaerobic digestion 231, 232
anaerobic sequencing batch reactor
(ASBR), hydrogen production
in 276
analysis of variance (ANOVA), in
response surface
methodology 173
anchovy peptides 512
andiroba oil, methanolysis of 99
angiotensin-converting enzyme (ACE)
inhibitors 499-500
in vitro effects 500, 503-4
in vivo effects 504-8
animal trials 504-7
clinical trials 506
marine-derived bioactive peptides
as 500
animal fat
biofuel synthesized from 192
see also tallow
antibacterial activities, bioconverted
PUFAs 566-7
anticoagulants, marine-derived peptides
as 511
antidepressant drugs 325
antifungal agents, trihydroxy fatty
acids 563
antioxidants 32
in food systems 507
marine-derived peptides as 508
NOx emissions affected by 9, 10
oxidative stability of biodiesels
affected by 31-8
in scaweeds 475, 481-2
antiplatelets, marine-derived peptides
as 511
antiproliferative properties, marine-
derived peptides 511-12
anxiolytics, marine-derived peptides
as S08
aquatic plants
total world production 482
see also seaweeds
Aquifex aeolicus, branching
enzyme 526, 529
Arabidopsis thaliana 450
9-B-D-arabinofuranosyl guanine,
prodrug, enzymatic preparation
of 330

arachidonic acid (AA)
microbial production from plant
oils 573, 5767
reactions of B. megaterium strain
ALA2 295-6, 298
arbutin
coupling with gentisate 543-4
oligomers 538-9
peroxidase-catalyzed polymerization
of 536-7, 537-8
polymers 539-41
arene cis-dihydrodiols, preparation
of 333
aromatic hydrocarbon
dioxygenases 332-3
arthrobacter enzymes 311
artificial skin 422
Aspergillus melleus, amino acid
acylase 326
Aspergillus oryzae protease 494, 509
astaxanthin, effect on cancer cell
viability 478
astaxanthin fatty acid ester, conversion
to free form 76
asymmetric dihydroxylation 332-3
autolysis, protein hydrolysis by 495
autoxidation of biodiesel 267
reduction of 31-8
avicelase 215, 219
azelaic acid—glycerol oligomers 147, 148

B20 blend (20/80 biodiesel/petrodiesel)
effect of antioxidants on NOX
emissions /0
effect of CFI additives on cold flow
properties 20
exhaust emissions 8
use in Japan 109
babassu oil, methanolysis of 99, 100
Bacillis coagulans 259-60
Bacillus lichenformis
enzymes 340, 494, 507
PWD-1 strain 233
Bacillus megaterium strain ALA2
in vivo reactions
arachidonic acid 295-6, 298
docosahexaenoic acid 296-7, 298
eicosapentaenoic acid 296-7, 298
linoleic acid 294, 295, 298



a-linolenic acid 294-5, 208
y-linolenic acid 295-6, 208
palmitic acids 298, 209
P4504\ -like monooxygenase
enzyme 299, 324
genetic engineering 302
Bacillus spp.
enzvmes 312, 313, 315, 340, 494, 523,
526
hydrogen production by 280
Bacillus stearothermophilus
enzymes 315, 523, 526
Bacillus thermoglucosidasius 257
bacterial glycerol assimilation 134-5
bathythermograph, scallop shell based
casing for 418-19
batyl alcohol 434
in ether lipid synthesis 435
benzene dioxygenase 333
benzoin, deracemization of 341
cis-(3RA4AR)-1-benzyl-3R-
hydroxypipendine-4R-
carboxylate, enzymatic
preparation of 329
beta blockers 331
bioactive peptides
antihypertensive properties 499
antioxidant properties 5S07-10
biocatalysis, advantage over chemical

processes (for chiral compounds)

320, 360
biodegradable plastics,
polyhydroxyalkanoates 548
biodiesel 3, 60, 132
advantages compared with
petrodiesel 4, 41, 60, 132
blends see biodiesel/petrodiesel
blends
cold flow properties 9-11, 12, 87
improvement of 12-24 42
combustion properties 5-9. 41
cost optimization calculations 91-4,
174-80
crystallization fractionation of 15-18
government assistance in
production 83
history 4-5
lubricity 39-40, 4/
meaning of term 3, 60
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oxidative stability 26-7, 88
improvement of 31-8, 42
monitoring 27-31

production from acid o1l (soapstock

by-product) 66-70, 120-7
production from free fatty acids 646
production from vegetable oils 11,

61-3, 98-103
production from waste edible ol

63-4, 109, 112-13
production methods 60, 98, 117, 164,

174

acid-catalyzed processes Y8, 122-4

alkali-catalyzed processes 60, 98,
107-8, 109-10, 117, 121, 164

enzymatic reactions 61-9, 164-5

non-catalytic processes 110-11, 113,
123

tin-based catalytic systems 99-103

standard specifications 6, 28, 84, 85
links to fatty acid composition

88-9

technical problems as fuel 4, 41-2

types of production units 84

US production capacity 115, 716,

132
viscosity 38-9
winterization of 15-18

Biodiesel Cost Optimizer 91-6

blend calculations 91, 92

raw materials input data 91, 94

recommendations for use 95-6

simulation results 94-5

biodiesel glycerol, products synthesized
from 135-49, 157-60
Biodiesel Standard(s) 84, 85
critical items in 86-8
biodiesel/petrodiesel blends 8

cold flow properties 12-14

effect of antioxidants on NOx

emissions /0
effect of CFI additives on cold flow

properties 20, 22, 23, 24, 25
exhaust emissions 8
lubricity 47

bioethanol

cellulose as source 200, 207

starch as source 239-45

US production capacity 239
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biogas 231
production by thermophilic anaerobic
digestion 232-3
biohydrogen production 267
operating parameters 269-74
biomass
as energy source 185, 199
Japanese policy 108
structural components 197-8
biomass hydrolysates 250
biomass-to-ethanol process, factors
affecting enzymaticreactions 213
BIOSTAB project 28
(R)-3.5-bis-trifluoromethyl-phenylethan-
1-ol, preparation of 340-1]
bonito, bioactive peptides produced
from 500, 501
bovine spongiform encephalopathy
(BSE), prion protein causing 235
branched cyclic dextrins 530
branched glucans, synthesis of 529-30
branching enzyme 315, 525, 526, 529,
530
buspirone 325

calcium absorption, effect of marine-
derived protein hydrolysates 511
Caldicellulosiruptor saccharolyticus,
hydrogen production by 278
cancer
chemopreventive agents 424-6, 476
8. 508
drugs to treat 323, 330
cancer X-ray therapy, radiation sickness
prevention during 434
Candida antarctica lipase
acylation in drug intermediates
synthesis 322, 330, 332, 341
desymmetrization of diesters 331
dynamic kinetic resolution of
alcohols 340, 341
ethanolysis of triacylglycerols 77-8
ether lipid synthesis 435
ethyl esterification of PUFAs 72-3
inactivation by alcohols 61-2, 69, 71,
77, 178
methanolysis of free fatty acids 64-5
methanolysis of vegetable oils 62-3,
166, 174-80

methanolysis of waste edible o1l 63~
4, 164-5
regioselective acylation of
ribavirin 322
regiospecific ethanolysis 767
stability affected by glycerol 69, 70
triacylglycerol synthesis 432, 433, 437
Candida boidinii 336
Candida bombicola, sophorolipids
produced using 143-4, 145
Candida cylindracea lipase 549
applications 549
biodiesel synthesis using /66
production of 549-51
Candida macedoniensis 366
Candida magnoliae 336, 362, 364
Candida parapsilosis 329, 341, 357
Candida rugosa lipase, purification of
tocopherols and sterols using 74,
7/
Candida tropicalis, enantioselective
reduction using 339
canola otl
lipase-catalyzed methanolysis 165,
166
optimization by statistical
methodology 174-80
unsaturated fatty acids in 548
canola oil methyl esters
cold flow properties /2
see also rapeseed oil methyl esters
carbohydrases 204, 205
see also cellulases
carbohydrate-binding modules
(CBMs) 207, 208
classification 209
interactions with substrates 207
carbonyl reductases 364
(=)-carbovir 324
carboxylic acids, chiral, enzymatic
synthesis of 336
B-carotene, effect on cancer cell
viability 478
carotenoids
industrial production 482
physiological effects 476
seaweed-derived 466, 471-2, 476-80
see also fucoxanthin
carrageenan, sources 482



carrier-induced granular sludge bed
(CIGSB) reactors, hydrogen
production in 271, 272
castor ol
biosynthetic pathway 450-1
constituents 292449 4501
diricinoleoylacylglycerols in 450
HPLC separation of 452
castor o1l and derivatives
as source of hydroxy fatty acids 558
as strategic materials 292
castor o1l methyl esters 39
catalytic transfer hydrogenation,
formation of conjugated linoleic
acids affected by 384-6
cellobiohydrolases (CBHs) 202, 203,
210
cellobiose
amylose produced from 528
o-glucose l-phosphate produced
from 524, 528
cellobiose phosphorylase 524, 528
cellodextrin phosphorylase 524
cellulase-catalyzed reactions, in
cellulose degradation, compared
with chemical methods 200
cellulases 200, 202-3
non-productive binding of 213-14
worldwide demand 205-6
Cellulomonas fimi cellulases 212
cellulose 198, 250
enzymatic degradation of 200, 202
cellulose-binding domains (CBDs)
208
interactions with substrates 210, 212
structure 208
cereal substrates, in microbial PUFA
production 576, 577
cetane number (CN) 5
biodiesel 6, 86
in Biodiesel Cost Optimizer 91
effect of compound structure 5, 67,
14-15, 87, 89
fatty acid esters (listed) 6
chicken fat, biodiesel synthesized
from 191,192
chicken feathers, degradation of 233-4
chimyl alcohol 434
in ether lipid synthesis 435
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chiral alcohols
biocatalytic preparation ol 3567/
large-scale production system 361-6
chiral amines, preparation ol 339, 340
chiral carboxylic acids, enzymatic
synthesis 336
chiral compounds
biocatalytic synthesis methods
compared 356
enzymatic resolution of 326, 338, 356,
357-61
chiral intermediates for drugs,
biocatalysis for 319-53
chirality, drug products 320
chitanases 208
chitin
crab-derived 422
squid-derived 421-2
chitosan, as crab processing by-product
424
chitosan-coated marine phospholipid
liposomes 424-6
(S)-2-chloro-1-(3-chlorophenyl)ethanol,
enzymatic preparation of 328-9
(R)-4-chloro-3-hydroxybutanoate ethyl
ester (CHBE), enzymatic
synthesis 362-4
cholesterol, in seaweeds 472
cholesterol metabolism, effects of
docosahexaenoic acid in diet-
induced lipodystrophy model
mice 409-10
Chondrus crispus (Irish moss) 472
Chorella spp.. omega-3 fatty acids in
484
a-chymotrypsin 494
marine-derived proteins hydrolyzed
by 503, 510
Citrobacter intermedius, hydrogen
production by 278
Clostridium spp.
catabolic pathway 252, 268
heat treatment 267, 269
hydrogen production by 267, 268
cloud point (CP) of diesel fuels 10
biodiesel 72
effect of CFI additives 20,22, 24,
25
prediction of 90-1
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cloud point (CP) of diesel fuels (cont'd)
biodiesel/petrodiesel blends (histed)
/3
effect of CFI additives 20, 22, 24
correlation with CFPP and LTEFT 11,
14, 20
cluster dextrins 315, 530
coconut otl ethyl esters
biodiesel/petrodiesel blends, cold flow
properties /3
cold flow properties /12
cofactor regeneration systems,
NAD(P)D-dependent enzyme
reactions 362-4
cold filter plugging point (CFPP) 10
biodiesel 712, 87
prediction of 90
in Biodiesel Cost Optimizer 93
biodiesel/petrodiesel blends /13, 93
correlation with cloud point 11, 14, 20
fractionated biodiesels (listed) 17
cold flow improver (CFI) additives
18-21
development for biodiesel 21, 23,
25-6
glycerol used in synthesis 26
cold flow properties of diesel fuels 72
biodiesel 11, 72, 87
approaches to improve 12-24, 42
biodiesel/petrodiesel blends 12-14
collagen, scallop mantle-derived 419,
420
collagen peptides, scallop mantle-
derived 419, 420, 421
combustion properties, biodiesel 5-9
conjugated fatty acids
formation mechanisms 471/
physiological effects 475-6
in seaweeds 469, 471
conjugated linoleic acids (CLAS)
biotransformation of oils to 579-81
characteristics 375-6, 579-80
chemical synthesis 580
diet-induced lipodystrophy model
mice 407
formation during hydrogenation of
vegetable oils 376-8
catalytic transfer hydrogenation
used 384-6

effect of reaction conditions 379-84
effect of sulfur addition 384
identification of CLA isomers 378-9
health benefits 580
levels in dairy products and meat 383
metabolic effects 375, 406
microbial production 580-1
conjugated mono- and poly-alkenes,
biocatalytic asymmetric
dihydroxylation of 333
conjugated polyenes
physiological effects 476
in scaweeds 469
consolidated bioprocessing process
(CBP) 251
continuously stirred tank reactors
(CSTRs), hydrogen fermentation
in 272
corn dry grind process 239, 2401
corn oil, unsaturated fatty acids in 548
corn transgenic hybrids 241
see also amylase corn
corn wet fractionation, in dry grind
ethanol production 242-3
corneal regeneration 422, 423
Corynebacterium aquaticum 366
Corynebacterium C12 epoxide
hydrolase 341, 342
Corynebacterium glutamicum 257
cost optimization, biodiesel production
91-4, 174-80
cottonseed oil, lipase-catalyzed
cthanolysis 166
crab chitin 422
crab processing by-products, utilization
of 424, 493
crude palm o1l (CPO)
biodiesel, properties 190
combined transesterification—
esterification process 188-90
crystallization, oils/fats and fatty acid
esters 89-90
crystallization fractionation of biodiesel
15-18
disadvantages 18
effect on cold flow properties 15-16,
17
(R)-4-cyano-3-hydroxybutyrate,
enzymatic preparation of 335-6



cychic a-1 4-glucans 522
synthesis of 528-9
cyche ohigosaccharnides, with
heterogenous hinkages,
development of 311-13
cychie pentasaccharides 313
cyclic tetrasaccharides 311-13
cycloamylose 314-15
cyclodextrans 315, 376
cyclodextrins 315, 376, 522
cyclomaltodextrin glucanotransierase

2-cyclopentylbenzoxazole,
biohydroxylation of 324-5
cytochrome P450 monooxygenases
P450;01 293, 324
P450HM-_1 ALA2
analysis of reaction pathway for
linoleic acid 300-2
sequence information 299, 300

D-enzyme 314, 527
dark fermentation 267-8
dehydrogenases, in chiral synthesis 321,

dendrimeric polymers 146, 159
see also hyperbranched polymers
denim garments, “stone-washed™ look
213,215
denopamine, intermediates for,
enzymatic synthesis of 332
density effects, biodiesel 87
2-deoxyribose-5-phosphate aldolase
(DERA) 335
desmosterol 472, 473
dextrins 240, 529-30
branched cyclic 315, 376, 530
diabetes mellitus
type-2
drugs to treat 320
factors inducing 405-6
diacid—glycerol oligomers 147-8
1.3-diacylglycerols (DAGs), synthesis
432,433
dibutyltin oxide (DBTO) catalyst, in
acid-catalyzed esterification in
acid oil 7125, 126
2 4-dideoxyhexose derivative. enzymatic
preparation of 335
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diesel engines
carly use of vegetable oils 4, 97
lubrication ol 39
see also hodiesel
diet-induced hipodystrophy model mice
407
physiological effects ol
docosahexaenoic acid 407-12
diethyl 3-|3" 4 ~dichlorophenyl|glutarate,
desymmetrization of 3301
differential scanning calorimetry
(DSC), oxidative stability of
biodiesel studied using 29
dihomo-y-linolenic acid (DGLA),
microbial production from plant
oils 573, 577
1-(2.3-dihydrobenzo|b|furan-4"-
ylh)ethane-1,2-dol, dynamic
kinetic resolution of 342
(3R,55)-dihydroxy-6-
(benzyloxy)hexanoate, enzymatic
synthesis 334-5
7.10-dihydroxy-8(E)-hexadecenoic acid
(DHD), production of 560-1, 56/
10.12-dihydroxy-8(E)-octadecenoic acid
(DHOD). formation of 559, 560
7.10-dihydroxy-8(E)-octadecenoic acid
(DOD)
applications 551
production of 558, 559, 561-2
N.N-dimethyl-3-keto-3(2-thienyl)-1-
propanamine, enantioselective
enzymatic reduction of 338-9
dioxygenases 292, 344
see also aromatic hydrocarbon
dioxygenases
dipeptidylpeptidase IV (DPP-1V)
inhibitors 320
diricinoleoylacylglycerols (in castor oil)
450
HPLC separation of 452
quantification of regioisomers
457-9
diricinoleoyl-lesqueroloyl-glycerol, MS'
spectrum 457
diricinoleoyl-linolenoyl-glycerol, MS"
spectrum 456, 458
diricinoleoyl-linoleoyl-glycerol, MS'
spectrum 456, 457
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diricinoleoyl-oleoyl-glycerol
MS? spectrum 452, 453
with loss of oleic aid, MS" spectrum
454-6
with loss of ricinoleic aid, MS’
spectrum 453-4
diricinoleoyl-palmitoyl-glycerol, MS’
spectrum 457
diricinoleoyl-stearoyl-glycerol, MS’
spectrum 457
distiller dried grains with solubles
(DDGS) 239, 241
fractionation to separate fiber
244-5
docosahexaenoic acid (DHA) 65, 70
anticancer effects 476
bioconversion by P. aeruginosa strain

PR3 564-5
antibacterial activities of products
566-7

oxidative effects of products 566
in ether hipids 435
ethyl ester (DHAEE) 70
purification from fish oil 71-2
lipase-catalyzed ethyl esterification of
72-3
in marine algae 484
microbial production from plant oils
573
physiological effects on diet-induced
lipodystrophy model mice
adipocytokine levels 411-12
cholesterol metabolism 409-10
erowth parameters 407-8
hepatic triglyceride metabolism
408-9
reactions of B. megaterium strain
ALA2 296-7, 298
in triacylglycerols 433, 437, 439
drugs, chiral intermediates, biocatalysis
for 319-53
dry fractionation of biodiesel 15-16, 17
dry grind ethanol production
conventional process 239, 240-1
emerging technologies
corn wet fractionation 242-3
DDGS fractionation 244-5
feedstock (corn) development 241,
242

raw starch hydrolysing enzymes
2434
dynamic kinetic resolution (DKR)
339-43

eicosapentaenoic acid (EPA)
bioconversion by P. aeruginosa strain

PR3 564-5
antibacterial activities of products
5667

oxidative effects of products 566
in ether lipids 435
microbial production from plant oils
573, 574, 577, 578
physiological effects 476
production by marine algae 484
reactions of B. megaterium strain
ALA2 296-7, 298
in triacylglycerols 433, 437, 439
electron transfer oxygenases 292
elusieve process 244-5
endoglucanases (EGs) 203
in degradation of crystalline cellulose
214
Trichoderma reesei 209-10
Enterbacter cloacae, hydrogen
production by 278
Enterococcus casseliflavus, co-
fermentation with Lactobacillus
casei 259
enzymatic production, marine-derived
protein hydrolysates 492-8
enzymatic reactions 199
in biodiesel production 61-9, 164-5,
174
optimization by statistical approach
174-80
compared with chemical methods
in biodiesel production 164, 165, 174
in cellulose degradation 200
corn dry grind ethanol production
240, 243-4
in esterification of fatty acids 70-8
enzymes, worldwide demand for
204-5
epichlorohydrin, synthesis from glycerol
133
epothiolone B, microbial hydroxylation
of 323-4



epoxides
2.2-disubstituted. kinetic resolution of
341, 342
formation from glycerol 157, 159
ethanol
cellulose as source 200, 207
starch as source 239-45
US production capacity 239
ethanologens 252-8
ether hipids (ELs), ALM-type
structured ELs. chemoenzymatic
synthesis 434-6
ethyl 1-benzyl-3-oxo-piperidine-4-
carboxylate, stereospecihic
microbial reduction of 329
ethyl (R)-4-cyano-3-hydroxybutyrate,
enzymatic preparation of 335-6
ethyl (3R.55)-dihydroxy-6-
(benzyloxy)hexanoate, enzymatic
synthesis 334-5
ethyl 2-hydroxy-4-phenylbutanoate,
deracemization of 341
Excel workbook Biodiesel Cost
Optimizer 91-6
exhaust emissions 7/
biodiesel 8-9, 87
factors affecting 6

fats and oils
price data 116, 119
in Biodiesel Cost Optimizer 93
fatty acid methyl esters (FAME)
and biodiesel specifications 84,
86
cold flow properties 9, 12
enzymatic synthesis methods 61-9
melting points 15
non-catalytic synthesis methods
109-13
oxidation of 30
preparation from seaweed lipids 465
see also biodiesel
fatty acid steryl esters
conversion to free forms 75-6
purification of 73-5
fatty acid synthase (FAS) 409
fatty acids, in seaweeds 468-9, 470
feather-degrading enzyme 2334
see also keratinase
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fed-batch culture, lipases produced
using 549-51
fermention processes 250-1
see also consolidated bioprocessing
process; separate enzymatic
hydrolysis and fermentation;
simultancous saccharification and
fermentation
fish o1l
compared with algal o1l 484
effect of bioconverted PUFASs on
oxidation 566
elfects as supplementation 411
purification of DHAEE from 71-2
fishery byproducts and waste, utilization
of 418-27, 492-3
Flavobacterium sp., strain DS5,
oxygenated fatty acids produced
using 551-3, 559, 561
Flavourzyme 494
luidized-bed bioreactors, hydrogen
production in 273
fluorescent materials, scallop shell 419
formate dehydrogenases 321, 327, 336,
363, 398
fossil fuels
environmental consequences 200, 266
prices 133
free fatty acids (FFAS)
acid-catalyzed esterification 65
conversion to biodiesel 64-6
lipase-catalyzed esterification 65, 66.
67, 68-9
sources 66
uses 64, 66
fructo-oligosaccharide 31011, 370
fructose, mannitol produced from 394,
395
fucosterol 472, 473, 474
industrial production 482
physiological effects 48]
fucoxanthin 466, 471-2
anticancer effects 476-8
anti-obesity effects 478-80
physiological effects 476-80
fucoxanthinol 472
fungi, enzymatic reactions 199
Fusarium oxysporum lactonase 358,
159, 360
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Gabolysat PC60 512
genetic engineering
holocellulose-degrading enzymes 206
oleaginous microorganisms 578
GLA see y-linolenic acid
glucagon-like peptide-1 (GLP-1)
analogs 320
1,4-c-glucan branching enzyme 315,
525, 526, 529, 530
a-glucan phosphorylase 522-4
4-a-glucanotransferase 314-15, 524,
525, 526
olucanotransferases 524, 525
o-1,4-glucans
cyclic 522
synthesis of 528-9
linear, synthesis of 526, 528
glucoamylase 208, 240
glucose
fermentation of 241
production from corn-derived
dextrins 240
synthesis from glycerol /44
olucose dehydrogenases 334, 336, 363
a-glucose 1-phosphate
amylose produced from 526, 528
production of 522-4, 528
glucose polymers 521-33
B-glucosidases 202, 203
6-glucosyltransferase 312
olutaric acid—glycerol oligomers 147
elycerin(e) see glycerol

elycerol
acid-catalyzed esterification 1n acid
oil 124-6

business decision on installation of
refining plant 1567

as by-product in biodiesel
production 68, 114, 117, 132, 133,
155, 156

Candida antarctica lipase stability
affected by 69, 70

in CFI additives synthesis 26

characteristics 155

chemical reactions 157-9

effect of market surplus on other
chemicals production 133

enzymatic acylation 438, 439

epichlorohydrin synthesized from 133

glucose synthesized from /44
hyperbranched polymers synthesized
using 145-7
market surplus 156
effect on other chemicals
production 133
microbial metabolism of 134-5
polymers synthesized from 137-42,
149, 159-60
propylene glycol synthesized
from 133
refining of 1567
surfactants synthesized from 142-5,
149, 160
triacylglycerols synthesized
from 432-3, 437
glycogen 521
elycogen-debranching enzyme 529
glycolipids, in seaweeds 468
“glycopolymers™ 537-44
glycosylated arbutins, enzymatic
polymerization 541-2
Gram-positive bacteria
ethanol produced by 252-8
lactate production by 258-60
“areen energy” see biodiesel; bioethanol
ereenhouse gases, reduction of
emissions 60

Hansenula polymorpha,
ketoreductase 327, 328

hemicelluloses 198, 250

enzymatic degradation of 202-3

hepatic steatosis, factors affecting 408,
409, 411

hepatic triglyceride metabolism, effects
of docosahexaenoic acid in diet-
induced lipodystrophy model
mice 408-9

hepatitis C, antiviral agents to treat 322

heshiko (fermented mackerel
product) 505

heterogeneous catalytic systems,
tin-based 102-3

n-hexadecane see cetane

high-frequency reciprocating rig
(HFRR) lubricity tester 39

data on biodiesel, petrodiesel and

fatty compounds 40, 4/



HIV infection, drugs to treat 324
HMG CoA reductase inhibitor,
synthesis intermediates 334, 335,
336
hoki (Johnius belengerii) 493
protein hydrolysate 509, 510, 511, 512
Hokkaido Island (Japan). fishery
byproducts and waste, utilization
of 418-27
holocellulose 201
enzymatic hydrolysis of 201-3
mechanism 203
holocellulose-degrading enzymes 201-2
applications 203-6
effect of mechanical agitation and
shear forces 215-16
effect of surfactants and other
additives 217-19
effect of ultrasound 216-17
production of 2067
and substrate-binding domains 207-9
homoacetonic clostridia, hydrogen
production affected by 279-80
homogeneous catalytic systems, tin
complexes in 99-100
horseradish peroxidase (HRP) 536
in arbutin—gentisate coupling
reaction 543-4
in polymerization of arbutins 537-8
in polymerization of glycosyl
arbutins 541
hydolytic enzymes 522
hydrogen, as substitute for fossil
fuels 266
hydrogen production 266
in anaerobic sequencing batch reactor
(ASBR) 276
by biological processes 266-8]
in carrier-induced granular sludge
bed (CIGSB) reactors 271, 273
in continuously stirred tank reactors
(CSTR) 272
in fluidized-bed bioreactors 273
limiting factors 275, 277
hydrogen partial pressure 275
methanogens growth 276
microbial populations 276-7
volatile fatty acids 275
in membrane bioreactors (MBR) 273

INDEX 597

operating parameters 269-73
feedstock characteristics 270
high-rate reactors 272-3
hydralic retention time 272
imnoculum 269-70
nutrients 273-4
pH 270-1
temperature 271-2

optimum nutrient formula for 274

practical limitations 277, 279
high substrate concentration

requirement 277
low hydrogen yield 277, 279
in upflow anaerobic sludge blanket
(UASB) reactors 272
hydrogenated vegetable oils, conjugated
linoleic acids in 376-86
hydroxy fatty acids

biological activities 563, 565-7

industrial applications 558

production by Flavobacterium sp.

strain DS5 551-3
production by Pseudomonas
aeruginosa strain PR3 558-65
dihydroxy fatty acids 559-62
monohydroxy fatty acids 558, 559
trihydroxy fatty acids 5624
2-(3-hydroxy-1-adamantyl)-2-
oxoethanoic acid,
enantioselective enzymatic
reductive amination of 320-2
y-hydroxyamides. kinetic resolution
of 342-3
6-hydroxybuspirone

enzymatic preparation of 325-8
by reduction process 327-8
by resolution process 326

(R)-3-hydroxy-4-cyanobutyric acid.
enzymatic synthesis 336
3-hydroxyglutaronitrile, prochiral.
enzymatic desymmetrization
of 336
10-hydroxy-8-octadecenoic acid (HOD),
formation of 558, 559
4’-hydroxyphenylglucosides
peroxidase-catalyzed polymerization
of 536-7, 537-8

see also arbutins; glycosylated

polyarbutins; polyarbutins
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10-hydroxystearic acid (10-HSA),
production by Flavobacterium sp.
isolate 551, 553
hyperbranched polymers 146, 159
glycerol as precursor 145-7
hypertension (high blood pressure) 499
drugs to treat 331-2, 499-508
physiology 499
hypocholesterolemic effects, marine-
derived protein hydrolysates 511
hypolipidemic effects, marine-derived
protein hydrolysates 510

Ignition Quality Tester'™ (IQT"™) 7
iminodiacetic acid—glycerol
oligomers 147, 148
immobilized Lactobacillus cells, 1n
conjugated linoleic acid
production 58]
immobilized lipases
biodiesel produced using 61-9, 164-5,
166, 168, 174-80
see also Candida antarctica lipase
immobilized tin complexes 1001
immunoreactivities, marine-derived
peptides 511
inulin, mannitol produced from 395
iodine value, biodiesel 88
isocyclomaltopentaose 313, 374
3-isomaltosyltransferase 312
isopropanol, enzymatic dehydrogenation
of 363, 364

Japan

biodiesel usage 109

biomass energy policy 108

fishery byproducts and waste,
utilization of 418-27

Foods for Specified Health Use
(FOSHU) approval 309, 500

oligosaccharide production 309, 370

D-pantoyl lactone production 360

petrodiesel consumption data 109,
114

taxation on biodiesel and blends 109

keratinase
feather-degrading 233-4
as feed additive 234-5

prion proteins degraded by 235-6
ketoisophorone (KIP), enzymatic
hydrogenation ol 366
ketopantoyl lactone, microbial reduction
of 357, 358
ketoreductases 327, 328, 336
10-ketostearic acid (10-KSA),
production by Flavobacterium sp.
isolate 551-3
kimchi, mannitol produced from 396
kinematic viscosity
biodiesel 38-9, 87
see also viscosity
Kyoto city (Japan), biodiesel use 60,
109
Kyoto Protocol 60, 83, 108, 115

lactate dehydrogenase, in mixed sugar
fermentation 254, 255
lactic acid
polymerization of 258
US production capacity 258
lactic acid bacteria
ethanol production using 252-7
genetically engineered strains
253-5
lactate production using 258-60
mannitol production using 392-8
Lactobacillus brevis 252-3, 395
[.actobacillus buchneri 252-3, 256
Lactobacillus casei 258
co-fermentation with Enterococcus
casseliflavus 259
Lactobacillus fermentum 397
genetically engineered 399-400
Lactobacillus intermedius 394, 395
.actobacillus spp., in conjugated
linoleic acids production 58]
Lactococcus lactis 259, 392
lactonases 357-61
see also pantoyl lactone
lesquerella o1l 292
[-tert-leucine, enzymatic
synthesis 363-4
[euconostoc lactis 259
[.euconostoc mesenteroides, mannitol
production using 396, 397
[.euconostoc pseudomesenteroides
fructokinase-negative mutant 400



mannitol production using 395-6,
397, 398
leukemia, drugs to treat 330
(6R)-levodione, enzymatic
synthesis 366, 367
Lewis acid compounds, methanolysis of
soybean oil catalyzed by 99-100
lignin 198, 250
degradation of 199
effect on cellulose degradation 213
lignocellulose
components 197-8, 250
degradation of 199
hydrolysis of 200, 250
linoleic acid
bioconversion by P. aeruginosa strain
PR3 563-4
bioconversion to conjugated linoleic
acids 580-1
hydroxy fatty acids produced
from 563-4
reactions of B. megaterium strain
ALA2 294, 295, 298
see also conjugated linoleic acids
o-linolenic acid (ALA)
bioconversion to EPA 574, 577, 578
reactions of B. megaterium strain
ALA2 294-5, 298
v-linolenic acid (GLA)
microbial production from plant
oils 573, 576
reactions of B. megaterium strain
ALA2 295-6, 298
linseed oil, polyunsaturated fatty acids
produced from 577
lipase-catalyzed reactions
in biodiesel production 61-9, 164-5
compared with chemical
methods 164, 7165, 174
optimization by statistical
approach 165, 168, 174-80
in esterification of fatty acids 70-8
lipases
applications 61-9, 164-5, 549
inactivation by alcohols 61-2, 69, 71,
77, 178
(histed) 61, 166-7
production by Candida
cvlindracea 549-50

INDE X 599

lipid oxidation
(ree radical mediated 508
prevention by marine-derived
protein hydrolysates 509-11
lipid peroxides, effect of metal 1ons 564
lipids
in scaweeds 464-5, 468
see also elycolipids; phospholipids;
triacylglycerols
lipodystrophy 406
causes 406, 411
see also diet-induced lipodystrophy
model mice
low-temperature enzymes,
shellfish-dervied 419
low-temperature flow test (LTFT) 11
biodiesel/petrodiesel blends
(histed) 13
biodiesels (listed) 72
correlation with cloud point 11, 14, 20
lubricity
biodiesel 39-40, 41
low-sulfur petrodiesel fuels 39, 84

mackerel (Scomber austriasicus),
protein hydrolysates from 495,
509, 510, 512
Maillard reaction, fishery by-products
and waste ultilized using 423-4
malt grains, spent, in solid state
fermentation 575-6
maltosylmaltose, cyclic 313
(R)-mandelic acid derivatives 337
mannitol 391
chemical production 391-2
enzymatic production 392-8
by heterofermentative lactic acid
bacteria 393-8
by homofermentative lactic acid
bacteria 392, 393
by recombinant
microorganisms 398400
marine algae
antioxidant properties 475, 481-2
see also seaweeds
marine-derived protein hydrolysates
anticoagulant and antiplatelet
properties 511
antihypertensive properties 499-508
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marine-derived protein hydrolysates
(cont.)
antioxidant properties 507-8, 510
antiproliferative properties 512
anxiolytic properties 512
calcium absorption affected by 511
enzymatic production of 492-8
functional uses 498
hypocholesterolemic effects 511
hypolipidemic effects 510
immunoreactivities 511
physiological properties 499-513
purification of target peptides 497-8
mechanical agitation
effect on conjugated linoleic acid
formation in hydrogenation
vegetable oils 379-80
effect on holocellulose-degrading
enzymes 215-16
medium-chain fatty acids (MCFAs), 1n
triacylglycerols 431, 432
melanogenesis, inhibition against 538,
540
melatonin receptor agonist,
precursor 342
membrane bioreactors (MBRs),
hydrogen production in 273
methanogens, hydrogen production
affected by 279
a-methyl-1,3-benzodioxole-5-ethanol,
enzymatic resolution of 338
a-methylbenzyl amine, dynamic kinetic
resolution of 339, 340
3.4-methylenedioxyphenylacetone,
enantioselective reduction
of 337-8
I-methyl-1.2-epoxycyclohexane,
deracemization of 341, 342

microalgae, PUFAs recovered from 467,

467, 483
microbial metabolism, of glycerol 134-5
microbial oil transformation
regulation ol
by genetic engineering 578
by mutation techniques 578
microorganisms, PUFAs recovered
from 483
molasses, mannitol produced from 394
monooxygenases 292 344

Mortierella spp., PUFAs produced
by 574, 575, 576, 577

mussels, blue mussel (Mytilus edulis).
peptide isolate 505

Mycobacterium vaccae formate
dehydrogenase 398

naphthalene dioxygenase 333
Neutrase 494-5
nigerosylnigerose, cyclic 312-13
nitrilases 336-7
nitrogen oxide (NOx) emissions
biodiesel compared with
petrodiesel 4, 8, 87
effect of various antioxidants 9, 10
factors affecting 6, 8
NODAX 136-7, 136
nuclear magnetic resonance (NMR)
spectra, hydrogenation of
soybean oil 377, 378

obesity, effect of seaweed carotenoids
478-80
oil see fish oil; fossil oil; vegetable oils
oil stability index (OSI) 28-9
in Biodiesel Cost Optimizer 93-4
effect of antioxidants 31-6
effect of chemical structure 29, 88
test method 28
old yellow ezymes (OYEs) 365-6
oleaginous microorganisms, PUFAs
produced by 573, 574-8
oleic acid |
in Candida cylindracea lpase
production 550
hydroxy fatty acids produced
from 551, 558, 559, 561, 562, 563
oleic acid steryl esters, conversion to
free sterols 76
oligosaccharides
Japanese production data 309, 370
sources 310-11
omega-3 fatty acids 465, 475
ovarian cancer, drugs to treat 323
oxidative effects, bioconverted
PUFAs 566
oxidative stability of biodiesel 267, 88
factors affecting 26, 88
improvement of 27, 31-8, 42



monitoring 27-31

see also oil stability index
oxygenase enzymes 292
oxygenated fatty acids

apphcations 551

enzymatic production 551-3, 558-65
ozonized vegetable oils, as CFI1

additives in biodiesels 23, 25

P450 see cytochrome P450
palm oil
price data 716
see also crude palm oil
palm oil ethyl esters, early use 5, 97-8
palm oil methyl esters (PME)
oxidative stability, effect of
antioxidants 35-6, 36
production by tin-based catalysis 99
palmitic acids, B. megaterium strain
AL A2 reactions 298, 299
palmitoleic acid, hydroxy fatty acids
produced from 560-1
D-pantothenate 357
D-pantoyl lactone
preparation by microbial asymmetric
reduction 357, 361-6
production in Japan 360
rac-pantoyl lactone, enzymatic
reduction of 357-61
particulate matter (PM) emissions 6
biodiesel compared with
petrodiesel 8-9

peanut oil, early diesel engine run on 4.

97
pelagic thresher, bioactive peptides
produced from 50/
Penicillium camembertii lipase 77
pepsin 494
marine-derived proteins hydrolyzed
by 497, 503, 506, 510
peroxidase 535-6
peroxidase-catalyzed
polymerization 535-8
petrodiesel
low-sulfur grades 39, 87
standard specification for 5-6
see also biodiesel/petrodiesel blends
phenolic polymers 536
phenylalanine dehydrogenase 321
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(§)-phenyllactic acid derivatives 337
(45)-phorenol 366, 367
phosphoketolase pathway, in lactate
production 254, 258, 259
phospholipids. in seaweeds 468
phosphorylases 522-4
Pichia methanolica 329
Pichia pastoris, formate dehydrogenase
gene 321, 327
piqui oil, methanolysis of 99,100
plant oils
biotransformation to value-added
compounds 571-85
see also vegetable oils
plant sterols
cholesterol-lowering effects 481
see also seaweed sterols
plastein 510
polyarbutins 539-41]
olycosylated derivatives 541-3
enzymatic synthesis 541-2
structures and properties 542-3
polyenoic fatty acid isomerase
(PFI) 469
polyesters, glycerol-based 158, 159
polyglycerol 158-9
poly(hydroquinone) 536
polyhydroxyalkanoates (PHAs) 135,
548
as biodegradable plastics 548
classification 135-7
production from glycerol 137-42, 149
production from vegetable oils 548-9Y
poly-3-hydroxybutyrate (PHB) 135, 136
poly-3-hydroxybutyrate-co-3-
hydroxyvalerate (PHB/V) 136,
136
polylactic acid (PLA) 258
polymeric materials, synthesis from
olycerol 137-42, 149, 159-60
polyunsaturated fatty acids (PUFAs) 70
bioconversion by P. aeruginosa strain
PR3 563-4, 564-5, 566
antibacterial activities of
products 5667
oxidative effects of products 566
biotransformation of oils to 573-9
conversion to ethyl esters 72-3
metabolites 292
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polyunsaturated fatty acids (cont’d)
physiological effects 476
purification from scaweeds 465,
467
in scaweeds 465, 467, 473, 475
in triacylglycerols 431, 432
see also arachidonic acid:
docosahexaenoic acid;
cicosapentaenoic acid; linoleic
acid; linolenic acid
potato D-enzyme 314
potato-type L glucan phosphorylase
523
poultry manure, anaerobic digestion
of 232-3
pour point (PP) of diesel fuels 10
biodiesel 712
prediction of 90-1
biodiesel/petrodiesel blends
(histed) 13
effect of CFI additives 20, 22, 23
effect of ozonized vegetable oils 25
fractionated biodiesels (listed) 77
pressurized differential scanning
calorimetry (P-DSC). oxidative
stability of biodiesel studied
using 29-31, 36-8
price
biodiesel
factors affecting 84-5
optimization calculations 91-4
prion proteins 235
degradation by keratinase 235-6
prion surrogate protein (PSP) 236
prochiral carbonyl compounds,
asymmetric bioreduction of
356-7, 3626
prochiral compounds, asymmetric
desymmetrization of 331, 336
propane-1,2.3-triol see glycerol

propanolol, intermediates for, enzymatic

synthesis of 331-2

propylene glycol, synthesis from
glycerol 133

protamine 423

proteases 493-4

protein hydrolysates

functional properties as food

ingredients 492

see also marine-derived protein
hydrolysates
proteolytic enzymes, hydrolysis
with 493-5
Pseudomonas aeruginosa strain PR3,
hydroxy fatty acids produced
by 558-65
Pseudomonas cepacia lipase
dynamic kinetic resolution using 340,
342
enantioselective acylation using 338
Pseudomonas lhpases
biodiesel synthesis using /667
conversion of steryl esters to
sterols 76
Pseudomonas putida 327, 332, 333
production of 549
Pseudomonas strains
polyhydroxyalkanoates synthesized
using 136, 137-42
screening of /38
substrate utilization on crude
glycerol 139-40
pyruvate decarboxylase, in ethanol
production 253, 254, 255

Ralstonia eutropha,
polyhydroxyalkanoatesproduced
by 549
Rancimat (oxidative stability)
instrument 28, 31, 36
rapeseed oil
lipase-catalyzed methanolysis 167
price data /76
see also canola o1l
rapeseed oil methyl esters (RME)
biodiesel/petrodiesel blends, cold flow
properties /3
cetane number range 6
cold flow properties /2
oxidative stability, effect of
antioxidants 31-2, 33
raw material prices 116, 119
in Biodiesel Cost Optimizer 93
raw starch hydrolysing (RSH) enzymes,
in ethanol production 243-4
regiospecific reactions,
lipase-catalyzed 76-7
renin—angiotensin system 499



response surface methodology
(RSM) 168-74
central composite design (CCD) 172,
173
central composite rotatable design
(CCRD) 174, 175, 176-7
experiment design 171-2, 175, 1767
graphical method 169
model fitting 175, 178
principles 168-71
regression used to fit surface 170
statistical analysis 172-3, 175
use in lipase-catalyzed methanolysis
of vegetable oils 165, 168,
174-80
effect of synthesis
parameters 178-80
Rhizomucor miehei lipase
biodiesel synthesis using 61, 165, /167,
168, 178
ridge max analysis 180
enantioselective ethanolysis of
triacylglycerol by 438
Rhizopus oryzae, deracemization
using 341
Rhizopus oryzae hpase, biodiesel
synthesis using 165, 167
Rhodotorula glutinis 357
ribavirin 322
regioselective enzymatic acylation
of 322-3
ricinoleate 449
kinematic viscosity 39
lubricity 40
ricinoleic acid
conjugated linoleic acids produced
from 581
hydroxy fatty acids produced
from 559-60
as strategic material 292
(12-ricinoleoylricinoleoyl)
diricinoleoylglycerol 450
ruminant bacteria, conjugated linoleic
acids produced by 580

Saccharomyces cerevisiae
glucose-6-phosphate
dehydrogenase 328
glycerol-defective mutant 400
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salmon muscle, bioactive peptides
produced from 507, 504-5
salmon-originated by-products,
utithization of 422-4, 493
salmon skin collagen 422
salmon testes, utilization of 423
sardine muscle, broactive peptides
produced from 500, 502, 503
Sargassum marginatum 468, 475
SAS (Staustical Analysis System) 174,
177
saxagliptin 320, 322
scallop digestive tract enzymes,
utilization of 419
scallop mantle, utihization of 419-20
scallop processing by-products,
utihzation of 418-20, 493
scallop shells, utilization of 418-19
sea bream scales, bioactive peptides
produced from 502, 504, 505
seaweed carotenoids 471-2
HPLC separation of 466
physiological effects effects 476-80
see also fucoxanthin
seaweed lipids
analysis 464-5
fatty acids associated with 465
physiological effects 473, 475
preparation for industrial use 482-4
seaweed sterols 472-3, 474
physiological effects 481
secaweeds
antioxidant properties 475, 481-2
conjugated fatty acids in 469, 471,
475-6
fatty acids in 468-9, 470
liptds composition 468
pigmentation of various types 471,
482
recovery of lipid compounds
from 465, 467
total world production 482
uses 464
sebacic acid, as strategic material
292
secondary alcohols, dynamic kinetic
resolution of 340
selachyl alcohol 434
in ether lipid synthesis 435
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separate enzymatic hydrolysis and
fermentation (SHF) 251
serotonin and noradrenaline reuptake
inhibitors (SNRIs) 338
shark liver o1l 434
simultancous saccharification and
fermentation (SSF), ethanol
production by 21617, 2401,
250-1
single cell oil (SCO) process 4834
soapstock
acidification of 66, 119, 190
usesy il
see also acid oil
solid state fermentation (SSF), PUFAs
produced using 575-7
(R)-solketal (isopropylideneglycerol)
as chiral precursor
in ether lipid synthesis 435
in triacylglycerol synthesis 439, 440,
441
sophorolipids (SLs) 142-3
amphiphilic characteristics 143
production from glycerol 143-5, 149
structure 142-3
soybean o1l
alcoholysis using various alcohols 100
hydrogenation of, conjugated linoleic
acids formation during 376-86
lipase-catalyzed methanolysis 165,
166, 167
NMR spectrum 377
after hydrogenation 378
polyhydroxyalkanoates produced
from 549
price data 116
unsaturated fatty acids in 548
soybean oil methyl esters (SME)
biodiesel/petrodiesel blends, cold flow
properties 11, 13, 13, 22, 23, 24,
25
cold flow properties 9, 12
effect of CFI additives 22, 24, 25
effect of fractionation 15-16, 17
fractionation of 15-18
disadvantages 18
oxidative stability 28-9
effect of antioxidants 32, 35
monitoring 30

specifications, biodiesel 6, 28, 84, 85
spent malt grains (SMG), in sohd state
fermentation 575-6
Sporobolomyces salmonicolor 362,
364
squid ink, utilization of 420-1
squid phospholipid 424
squid processing by-products, utilization
of 420-1, 493, 502
Stabilium 200 512
starch
enzymatic degradation of 240, 243-4
as oligosaccharide source 377, 313
statistical approach to optimization of
lipase-catalyzed synthesis of
biodiesel 165-80
see also response surface
methodology (RSM)
statistics software 174
sterols
purification of 73-5
seaweed-derived 472-3, 474
steryl esters, conversion to free
forms 75-6
STING (simultancous
transesterification and cracking)
method for biodiesel
production 116
storage stability of liquid fuels 26
biodiesel 267
improvement of 31-8, 42
factors affecting 26
Streptomyces antibioticus 326
submerged fermentation, PUFAS
produced using 574-5
subtilisins 233, 340
see also keratinase
succinic acid-glycerol oligomers 147,
148
SUCrose
amylose produced from 528
a-glucose 1-phosphate produced
from 524, 528
sucrose phosphorylase 524
sugar cane biomass
ethanol production from 239
lactate production from 260
sunflower oil, lipase-catalyzed
methanolysis 166



sunflower o1l methyl esters (SEFME)
biodiesel/petrodiesel blends, cold flow
properties /3
cetane number 6
cold flow properties /2
deposit buildup 5
oxidative stability, effect of
antioxidants 32
supercooling, effect on
crystallhization 89-90
supercritical methanol method for
biodiesel production 111, 123
superheated methanol vapor bubble
method for biodiesel
production 112-13
surfactants
effect on enzymatic hydrolysis of
cellulose 217-19
production from glycerol 143-5,
158-9
see also sophorolipids (SLs)
synergism, in enzymatic hydrolysis of
holocellulose 201, 202

tachykinins 330
(—)-talampanel 337
tallow
lipase-catalyzed ethanolysis 166
price data 1/6, 119
tallow esters
biodiesel/petrodiesel blends, cold flow
properties /3
cold flow properties /2
oxidative stability, effect of
antioxidants 32, 34
Thamnidium elegans, PUFAs produced
by 375,576,577
thermal analytical techniques, oxidative
stability of biodiesel studied
using 29-31
Thermoactinomyces intermedius.,
phenylalanine
dehydrogenase 321
T'hermoanaerobacterium
saccharolyticum 257-8
thermolysin 495
marine-derived proteins hydrolyzed
by 501, 503, 506, 510
thermophilic anaerobic digestion 232-3
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Thermus aquaticus enzymes 314, 523,
529
tin complex catalysts
immobilizing in multiphase
systems 1001
mechanism of action 101, 702
methanolysis of vegetable oils
using 99-100
tin oxide catalyst, soybean oil
transesterification using 102
tin oxide/zinc oxide doped alumina
catalyst, soybean o1l
transesterification using 102-3
tocopherols, purification of 73-5
toluene dioxygenase (1'DO) 332-3
transesterification—esterification
combined process, for biodiesel
production 188-90, /93
transesterification of fats and oils
lipase-catalyzed 6]
in non-catalytic processes 111
tin-based catalytic reactions 102-3
with ethanol or methanol 5
with medium- or branched-chain
alcohols 14-15
trehalose 370, 311
triacetin (glycerol triacetate) 158
triacylglycerol lithium adducts, ESI-MS'
fragmentation pathways 455
triacylglycerols (TAGs)
conversion to fatty acid methyl
esters 60, 61, 63, 67, 69, 132
enantiopure MLM™ type
asymmetrically structured TAGs
chemoenzymatic synthesis 440-5
four-step chemoenzymatic approach
to synthesis 43940
“ideal” 3-step synthetic route 437-9
protection—deprotection approach
to synthesis 439-40
six-step chemoenzymatic approach
to synthesis 440-3
synthesis design 436-40
lipase-catalyzed methanolysis of 61,
62, 63, 66, 69, 70
(n microorganisms 483
MLM-type structured TAGs,
chemoenzymatic synthesis 432-4
regiospecific analysis 76-8
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Trichoderma reesei cellulases,
characteristics 2/0-11, 215
Trichomonas sp. AM076 561
trihydroxy fatty acids
biological activites 563
production of 559-60, 562-4
effectof metal ions 564
7.10,12-trihydroxy-8(E)-octadecenoic
acid (TOD), production
of 559-60
triolein
cetane number 6
dihydroxy fatty acids produced
from 561-2
hydrolysis of 562, 563
kinematic viscosity 39
lubricity 40
triricinolein 450
trypsin 494
marine-derived proteins hydrolyzed
by 503
tuna ol
free fatty acids, lipase-catalyzed
esterification of 65
purification of DHAEE from 71-2
Turbinaria conoides sterols 473, 481

ultra-low sulfur petrodiesel fuel
(ULSD)
biodiesel blends, cold flow
properties 21
lubricity 39, 40
ultrasound, effect on holocellulose-
degrading enzymes 216-17
ultraviolet (UV) spectra, hydrogenation
of soybean oil 377
uncoupling protein (UCP1), as anti-
obesity molecule 478, 479,
480
Undaria pinnatifida lipids 477, 478,
479
unsaturated fatty acids
in various vegetable oils 548
see also oleic acid; polyunsaturated
fatty acids (PUFAS)
upflow anaerobic sludge blanket
(LUASB) reactors, hydrogen
production in 272, 275

US
production capacity
biodiesel 115,116,132
ethanol 239
used cooking oil, biodiesel produced
from 63-4, 109, 164, 186, 19]
used cooking oil methyl esters
(UCOME)
cold flow properties 72
fractionation of 16, 17
oxidative stability, effect of
antioxidants 32, 34
see also waste edible oil

vegetable oil deodorizer distillate
(VODD) 190
biodiesel synthesized from 191
purification of tocopherols and sterols
from 73-5, 191
vegetable oils
alcohol refining process 187-8
alkaline-catalysed esterification
of 60, 107-8, 117, 121
biotransformation to value-added
compounds 571-85
benefits of using
microorganisms 572
conjugated linoleic acids 579-81
manipulation of microbial oil
composition 578
polyunsaturated fatty acids 573-9
conflict between energy and
nutritional uses 186
conjugated linoleic acids in 376
early diesel engines run on 4
esters 5, 60
cetane number ranges 6
cold flow properties 9-26
exhaust emissions 7-9
lubricity 3940, 41/
oxidative stability 26-38
viscosity 38-9
see also fatty acid methyl esters
hydrogenation of, conjugated linoleic
acids formation during 376-86
Japanese consumption data 109
lipase-catalysed esterification of
61-3



ozomized, as CFI additives in
biodiesels 23, 25
price data 776
factors affecting 186
refining of 186, 187-8
by-products from 66, 119, 1901
tin compounds in catalyzed
methanolysis of 99-103
US production data 132
viscosity 38
viscosity, biodiesel 38-9, 87
volatile fatty acids (VFAs), hydrogen
production limited by 275

waste edible o1l
collection and utilization 1n
Japan 109
conversion to biodiesel 63-4. 109,
164, 186, /9]
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see also used cooking oil

waste tatty acids. conversion to
biodiesel 64-6

waste from fisheries, utilization of
418-27, 492-3

waste paper, enzymatic saccharification
of 216

winterization of diesel fuels 15-18

xylan, fermentation of 257-8
xylanases 208
xylose, fermentation of 254, 256, 258

yellowfin sole (Limanda aspera),
peptide extracts 503, 506,
S11-12

Zygosaccharomyces rouxii,
dehydrogenase 338
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