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circuit board resins  2: 194-195
citrates 1: 91
citric acid, glucose product family 1: 21
Clostridium ljungdahlii  1: 228, 235
Clostridium methoxybenzovorans SR3  1: 179
Clostridium thermoaceticum 1: 235
Clostridium thermocellum  1: 365
clothing, synthetic fibers 2: 190
CO, flux 1:328
CO,; production, MAAP  2: 212
CO; sequestration 1: 173
co-polymerization, starch 1: 27
co-products  2: 370
—sugar fermentation 2: 375
coconut oil  2: 292
collection, baling dry material
collection cost, forage harvester
commercial consideration, MAAP
2: 205-209
comonomers, multi-cyclic  2: 398
company closures, lignosulfonate produc-
ers 2:173

1: 332
1: 334
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competitive prices, biobased products 2: 49
competitors, external challenges 2: 457
components, cereals 1: 166

composite materials, carbon fiber 2: 196
compositional variety, biomass 1: 45
concentration, lactic acid  2: 390

concept, all biomass is local 1: 57
concrete, self-leveling 2: 88
concrete admixtures 2: 189-190

conditioner, sugar beet 2: 410-415

conditioning agent, natural 2: 436

coniferyl alcohol, oxidation 2: 158

consolidated bioprocessing 1: 56

Consortium for Advanced Fundamentals
and Innovation see CAFI

consumer acceptance, external chal-
lenges 2: 457

consumer products 2: 409-442

continuous cultivation see CC

continuous fermentation 1: 300

controlled-release devices, design 2: 240

conversion, chlorin  2: 333

conversion efficiency 1: 196

conversion steps

—Dbiorefinery 1: 23

—lignocellulosic biorefinery 1: 24

conversion technologies 1: 108

—primary 1: 270, 2: 350

cooking liquors  2: 166

coordination—insertion mechanism, lactide
polymerisation 2: 393

copolyesters, PHB  1: 215

copolymer, PHV-PHB  2: 426

copper-initiated additions  2: 262-263
corn 1: 26
- phytochemicals  2: 317

—wet milling 1: 28

corn continuous cultivation 1: 61

corn dry milling, biorefinery example 1: 70
corn dry milling industry 1: 345-353
corn grain, export reduction 1: 43

corn oil, corn refinery products 1: 348
corn pricing  2: 368

corn refinery, modern 1: 348

corn refining  1: 346-347

corn-soybean rotation 1: 61

corn starch, pearl 1: 351

corn-steep liquor 1: 349

corn stover, world production 1: 51

corn stover bale storage 1: 320

corn stover pricing 1: 319

corn stover structure 1: 74

corn syrup, carbohydrate refining 1: 351
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corn tillage practice 1: 330
corn wet milling industry 1: 345-353
corn wet milling process 2: 367
corncobs  1: 91
corporate action, increasing 2: 451
corrugating industry, starch usage
2: 83-84
Corynebacterium efficiens
Corynebacterium  2: 35
cosmetic emulsion, oil-phase compo-
nents 2: 310
cosmetic lipids, occlusion testing 2: 434
cosmetics
—chitosan  2: 419
— consumer products
—history 2: 409-410
—ilex resin  2: 439
—starch usage 2: 88-89
cost components, ethanol production 1: 73
cost disadvantage, cellulose-based etha-
nol 2:203
cost efficiency 1: 381
cost estimates, biorefinery complex 1: 118
cost generators, waste 1: 96
cost savings, biotechnology 2: 450-451
costs
—antioxidants 2: 188
—biomass vs. petroleum 1: 48-50
—feedstock 1: 196

1: 80

2: 409442

—-MAAP 2: 202
—processing systems 1: 53
cotton 1: 90

coupling, oxidative 2: 266

cover crops 1: 331

crop-drying industry, grass usage 1: 298

crop residues 1: 45

—commercial 1: 318

—world production 1: 51

cropping system 1: 61

crops, starch sources 2: 63

cross-linking

—free radical 2: 399

— starch modifications

cross-reactions 1: 145

crotonaldehyde, glucose product family
1: 21

crude drugs, juice fraction 1: 274

crude fiber, plant content 1: 261

crude oil  2: 292

—high prices 1: 115

crude petroleum, separation 1: 119

crude starch milk  2: 66

crushing, pretreatment

2: 81

1: 361

crystalline cellulose 1: 195
crystalline melting point, control
crystallinity, starch  2: 72
CSL 1:349
cultivation temperature 2: 213
curl-retention test 2: 420
curled hair, swatches relaxation 2: 419
cycle times, PHB  1: 216
cyclization, methyl 17-octadecanoate  2: 259
cyclodextrins  2: 90
cyclotrimerization, benzene derivatives

2: 259
Cyprus papyrus

2: 394

2: 98

d
Dactylis glomerata  1: 261
—alkanes 1: 268
—amino acid composition 1: 267
—sugar 1: 265
DALA 1: 149-150
DDGS 1:71
debranning apparatus 1: 174
decomposition methods, primary refin-
ery 1:271
decorative laminates  2: 185
deformation energy, recovery 2: 220
degradation, chlorophyll 2: 331, 333
—definition 1: 213
degradation resistance, cellulose fibrils
1: 140
degree of polymerization, cellulose 1: 195
demonstration process, iogen's  1: 193
density, bales 1: 335
department of energy (DOE)
depolymerization, biomass
designer proteins 1: 122
development lines, sugar-based chemi-
cals 2:14
development trap, underdeveloped coun-
tries  1: 52
dextrins 2: 79
dextrose 2: 128
—production 1: 44
—starch hydrolysis 1: 5
dextrose syrup, carbohydrate refining
1: 351
DFA III, production 1: 397
diacids, replacement 2: 38
1,4-diacids  2: 34
— basic biobased chemicals
dialkyl carbonates 2: 311
—synthesis  2: 311
diamines, sugar-based 2: 42

1: 19, 74
1: 123

1: 22



diammonium succinate 2: 376
diastereomeric forms, lignin  2: 157
dibenzodioxocin structures, lignin  2: 158
Diels-Alder reaction, methyl conjugen-
ate  2: 260
diesel 1:119
—low-smoke formulation 1: 153
dietary lignin, antidiarrheic effects 2: 195
diethyl ether, glucose product family 1: 21
diffraction patterns, starch 2: 73
difructose anhydride 1: 397-402
digestibility, cellulose 1: 261
diglycerides, lipase-catalyzed syntheses
2:270-272
dihydropyranones 2: 20
—disaccharide-derived 2: 24
dilactide, glucose product family 1: 21
dilute acid hydrolysis 1: 200
dilute acids
—pretreatment 1: 362
—starch treatment 2: 76
dilute sulfuric acid, biofine process 1: 142
dilute-sulfuric-acid hydrolysis, cellulose
1: 132
dimer acid 2: 297-298
dimerdiols, dimer acid based 2: 297-298
dimerization, radical 2: 267
dimethyltetrahydrofuran see DMTHF
diphenolic acid 1: 148
direct distillation 2: 389
disaccharide sophorose 1: 76
disaccharides, availability 2: 4-7
disposal problems, Biopol 2: 428
dissociation, of industries from petrochem-
ical 1: 94
distillation of lactate ester 2: 389
distillers dried grains and solubles see
DDGS
DM 1: 261
DMTHF 1: 152
DOE see department of energy
door binders 2: 185-186
downdraft gasifiers 1: 231
downstream processing
— grass fiber fraction 1:281

— poly(3-hydroxybutyric acid) 1: 218-220

drilling fluids, starch derivatives 2: 91
drugs, sugar derived 2: 14
dry fractionation, wheat 1: 176-183

dry matter 1: 261

dry mill refinery 1: 346-347
dry milling 1: 27, 70
—operations  1: 166
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dry reactions, starch modifications 2: 77
dry storage, bagasse 1: 321
DSM, transition process 1: 93
Duales System, biodegradable bottle 2: 427
Dutch Energy Research Strategy 1: 109
dye dispersants 2: 190-192
dyes
—Dbiorefinery context 2: 315-324
—juice fraction 1: 274
dyestuff 2: 191
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E. coli see Escherichia coli

E10-Fuel 1:9

ECN 1: 109

ecological aspects, green biorefinery
1: 283-285

ecological balance, fermentative produc-
tion 2: 207

ecological compatibility, biobased oleochem-
icals 2:293

economic aspects, green biorefinery
1: 283-285

economic barriers, biotechnology 1: 381

economic benefits 2: 452-454

economic clusters, new synthesis 1: 95

economic forces 1: 41

economic potential

— biotechnology 2: 446-451

—industrial biotech 2: 445-462

economics, biofine process 1: 158-161

economies of scale 1: 159

—biodiesel plant 1: 127

economy, biobased 1: 41-66

economy growth 1: 67

economy of scale

—Dbiorefineries 1: 350

—furfural 1: 125

ecosystem modeling 1: 57-60

edible films, gluten 1: 181

efficiencies, biofine process 1: 145-146

efficiency improvements, biotechnology
2: 454

efficient energy conversion, elasticity pro-
vides 2: 219

EG (endoglucanase) 1: 203, 364, 2: 133

— structure—function relationship 1: 370-
371

Ekman, C.D. 1: 6

EL (ethyl levulinate) 1: 152-153

elastic consilient mechanism 2: 223

— protein-based polymer engineering
2: 217
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elastic mechanisms, coupling to hydropho-
bic mechanism 2: 237-238

elastic moduli, fibers 2: 241

elastic protein-based polymers, temporary
functional scaffoldings 2: 239

elasticity, protein-based polymers
220

Elbow washing test, betaine 2: 413

electricity 1: 46

—biomass share 1: 14, 16

electricity generation, biomass 1: 44

electrodialysis, lactic acid purification 1: 312

electrophilic substitution, furan 2: 9

emollients  2: 310

emulsifiers

—lecithin  2: 318

— polyglycerol esters

—vegetable oil  2: 301

emulsion(co)polymerization process, starch
derivatives  2: 90

endoglucanase see EG

endotoxins, removal  2: 230

enediol, dehydration 1: 142

Energie Onderzoeks Strategie see EOS

energy and protein coproduction 1: 55

energy balance, simultaneous processing of
sugars 1: 221

energy conversion, efficient 2: 219

energy costs, impacts  1: 115

energy crops, renewable carbon 1: 44

energy efficiency, fossil fuels replace-
ment 2: 449

Energy Research Center of the Netherlands
see ECN

energy sources, biomass-based 1: 380

2: 219-

2: 308

engine efficiency loss, diesel 1: 153

engineered organisms 1: 68

engineering

— mechanistic foundations  2: 217-251

— protein-based polymers 2: 219-220,
232-238

engineering principles

—fundamental 2: 222

— protein-based polymers 2: 220

entire barrel of biomass 1: 54-55

entropic elastic force, proteins  2: 223
environmental aspects, biodegradable plas-
tics  1: 212
environmental benefits 1: 117
environmental consideration, MAAP
2: 205-209
environmental impact, production pro-
cess 1:92

environmental improvements 1: 64

environmentally friendly, biotech 2: 448-
450

enzymatic conversion 1: 130

enzymatic digestion, poly(3-hydroxybutyrate-
co-valerate) 1:219-221

enzymatic hydrolysis 1: 79, 147
—cellulose 2: 115
—improvements 1: 205
—reactions 1: 203

enzymatic hydrolysis process 1: 134

enzymatic methods, LCF  2: 115

enzymatic oxidizing systems 1: 178

enzymatic processes, starch degradation
2:79

enzymatic reactions 2: 270-274

enzymatic synthesis, MAAP  2: 202

enzymatic transport, improvements 2: 204

enzyme-based plant development 1: 134

enzyme broth 1: 201

enzyme catalysis, economic barriers 1: 381

enzyme cost reduction, ethanol produc-
tion 1:377

enzyme dosage 1: 366

enzyme immobilization 1: 399-402

enzyme performance, cellulase 1: 76-77

enzyme production 1: 202

—bran 1:172

enzyme recovery 1:74

enzyme requirement, increase 2: 178

enzyme screening 1: 398

enzyme system, optimisation 1: 74

enzymes 1: 357-383, 2: 90

—Dbiodegradation 1: 363

—biomass conversion 1: 68

—cellulase  1: 201-202

—cost reduction  1: 56

—markets 2: 446

—nonhydrolytic  1: 365

— oxidative 1: 213

—recycling 1: 205

—superior 1: 205

—synergism 1: 365-366

—thermally stable 1: 368

EOS 1:109

epoxidation

—chemo-enzymatic  2: 254

—new methods  2: 254-257
epoxides 2: 254
—polyols  2: 298-299

—PVC stabilizers 2: 256
equilibrium concentration, protonated glyco-
side 1: 141



erosion 1: 327

—cover crops 1: 331
—prevention 1: 61

ERRMA 1: 89

erucic acid, high 2: 280
erythro form, lignin  2: 157
Escherichia coli  1: 206, 2: 30

- bioengineered 2: 35-37, 44
—carbon-14-labeled 2: 228-229
—cost of production 2: 242
—fermentation 2: 230

—inulin production 1: 398
—recombinant 1: 399
—transformation  2: 227-230
esparto grass, xylitol source 1: 283
esterification, starch  2: 80

esters, lubricant applications 2: 300
ETBE 2:7
ethanol 1: 89, 104, 146, 209, 2: 7-8, 132

— additive replacement 1: 357

—fermentation 1: 11, 2: 120, 351

—global market 2: 446

—glucose product family 1: 21

—lignocellulose transformation 2: 115

—predictions  2: 454

—vapor pressure 1: 151

—wood hydrolyses 1: 5

ethanol production 1: 125, 130, 193,
209-210, 389

—advantages 1: 197

—cellulase 1: 201

—costs 1: 72, 246

—enzyme cost reduction 1: 377

—sucrose 1: 70

ethanol production plant, process design
1: 393

ethanol recovery 1: 206-207

ether structures, lignin  2: 158

etherification, starch 1: 27, 2: 80

ethyl t-butyl ether 2:7

ethyl ester, LA derivatives 2: 10

2-ethyl hexanol, glucose product family
1: 21

ethyl lactate, glucose product family 1: 21

ethyl levulinate (EL), properties 1: 151

ethylene, glucose product family 1: 21

EU directives 1: 94

Eubacterium limosum  1: 235

Europe, biomass conversion 2: 351

European grassland, yield 1: 259

European Renewable Resources and Materi-
als Association see ERRMA

excess water, removal 1: 219
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exothermic hydration, apolar groups
2: 218
expansin, enzymatic hydrolysis 1: 365
expressed protein-based polymers
2: 242-245
expression vector, gene 2: 227
external challenges 2: 456
external environment, biotechnology
2: 461
extraction, chlorophyll 2: 328
extraction methods, chlorophyll 2: 337
extraction processes, PHB 1: 218
extrusion cooking, starch modifications
2:77
extrusion processes, PHB 1: 216

fabric coloring  2: 191
FAME 1: 152
farmer value
FAS 2:303
—synthesis  2: 303
fast pyrolysis 1: 229, 241
—biorefinery 1: 246-248
—products  1: 242
—reaction pathways 1: 243
fast-pyrolysis plant, schematic diagram
1: 244
fat hardening 1:7
fats
— microbial conversion 2: 274
—new syntheses  2: 253-289
fatty acid esters, biodegradable 2: 299-301
fatty acid methyl esters see FAME
fatty acid oil seeds variants, commercially
available 2: 278
fatty acids  1: 90-92
—anodic coupling  2: 267-269
—apple-peel wax components
—chain length  2: 292
—epoxidation 2: 254-257
—juice fraction 1: 274
— microbial oxidation 2: 273-274
—nucleophilic addition 2: 265
— oxidative coupling 2: 266
—triglycerides  1: 122
—unsaturated 2: 272-273
—vic-dihydroxy 2: 257-258
fatty alcohol sulfate 2: 303
fatty alcohols 2: 294
fatty compounds
—reactions 2: 266-270
—unsaturated 2: 254-266

1: 325-327

2: 433
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FDCA (furan-2,5-dicarboxylic acid) 2: 38,
133

— basic biobased chemicals

—synthesis  2: 134

feedstocks 1: 100, 105

—alternative  2: 452

—composition 1: 195

—conversion 1: 68-73

—fibrous 1: 239

—insoluble components 1: 146

—pretreatment 2: 167, 178

—pricing 1: 327

—production 1: 181

—quality 1: 196, 334

—selection 1: 194-198

—sucrose-based 1: 197

—supply 1: 317, 2: 368-369

— thermogravimetric analyses

fermentable-carbon-cost 1: 68

fermentable carbon source 1: 78

fermentable sugars 1: 67-73

fermentation 1: 74, 85, 123, 146, 2: 356

—E. coli 1:399

— Escherichia coli transformation 2: 227

—amino acids  2: 203

—biomass processing 1: 98

—Dbio-oils 1: 229

—cellulose 2: 177-179

— commercial lactic acid production 2: 384

—continuous  1: 300

—economics  2: 369

—ethanol 1: 390-391, 2: 351

—fungal 1: 181

—glucose 1:31

—guidelines  1: 21-22

—lactic acid  1: 298, 2: 383

—microbial 1: 181

- PHB production 1: 217

—rhizopus-based 2: 388

—succinic acid  2: 369

—syngas 1: 233-239

fermentation broth, no processing 1: 75

fermentation by-products  2: 388

fermentation ethanol 2: 7

fermentation industry, starch 2: 89

fermentation inhibitors, bio-oil 1: 245

fermentation medium

—Dbrown juice 1: 298

— pearled grain flour 1: 176

—plant juice 1:295-314

—potato juice 1: 309-310

fermentation organisms 1: 77-81

fermentation process 1: 104-106

1: 22

1: 156

—inhibitors 1: 78

— performance 1: 78

—-PLA 1:296-297

fermenters, ethanol production 1: 201
fertilizer

—ash 1:161

—nitrogen  1: 325

ferulic acid 1: 178-179

Festuca arundinacea 1: 261
—alkaloid production 1: 277
—fructans  1: 267

—sugars 1: 266

Festuca pratensis  1: 261

—amino acid composition 1: 267
—sugar 1: 265

Festuca spp, proteins  1: 277

fiber fraction 1: 278-285

—corn 2: 369
—grass 1: 281
fibers

—Dbiodegradable 2: 10

—corn refinery products 1: 348

—high-performance 2: 41

—improved 2: 241

— Kraft lignin  2: 197-198

—paper 2: 84

— press-cake components 1: 280-282

fibrous biomass, fast pyrolysis 1: 246

film-forming agents, chitosan 2: 419

films, water-retentive properties 2: 420

filter aids, purified biogenic silica 1: 278

fine chemicals 1: 386

—production routes 1: 385-406

finishing agents 2: 86

Fischer glycosidation, APG synthesis

Fischer-Tropsch process 1: 158

flocculants, starch derivatives  2: 91

flow dynamics, agricultural ecosystems
1: 60

fluidized bed gasifiers

foams, production 2: 9

follow-up chemicals, ethanol 2: 7

follow-up products, biorefinery 1: 24

food 1:13

food preservative, ferulic acid 1: 179

forage crops 1: 45

forestry ecosystem modeling 1: 57-60

forestry waste, furfural hydrolysis 2: 8

formic acid 1: 153-154, 2: 39

—production 1: 139-164

formulation 1: 74

forward extraction, lactic acid 2: 389

fossil-based raw material substitution 1: 85

2:12

1: 231



fossil carbon-processing industries
1: 42-44

fossil fuel substitution 1: 85

fossil fuels replacement, energy effi-
ciency 2: 449

fossil organic raw materials  2: 347

fossil resources, dependence 1: 92

foundry, starch derivatives 2: 91
foundry resins 2: 184-185
Fownes, G. 1: 6

fraction-I protein 1: 274
—economic interest 1: 255
fraction-II protein 1: 275
fractionation, green crops 1: 272

fractionation process, oats based
1: 183-187
free energy of hydration, repulsive 2: 218
free radical cross-linking 2: 399
friction materials 2: 184
Friedel-Crafts acylation 2: 265
fructans 1: 267
— enzymatic decomposition 1: 302
fructose 2: 131
p-fructose, synthesis
frying oil, byproducts
fuel additives  1: 150
—ethanol 1: 26
fuel alcohol, production 1: 193
fuel cells 1: 378
fuel ethanol, legislative support 2: 453
fuel ethanol program, Brazil 1: 210
fuel gas 1: 102
fuel-oriented biorefineries
fuel production 1: 53
—starch 1: 181
fuel source, sustainable
fuels 1:13
— biobased products
—biofine char 1: 155
fumaric acid 2: 35
functional foods 1: 180
functional group transformations, side
chains  2: 333
functional groups
—addition to hydrocarbons
—-LA 1: 147
functionalization, C-H bonds  2: 269-270
fungal cellulolytic system 1: 365
fungal fermentations 1: 181
fungal genes, schematic representation
1: 373
fungi, cellulolytic 1: 371-373
fungicides, lignin-based dispersants

2: 132
1: 100

1: 193-208

1: 115-128

1: 376

2: 156-159
1: 119

2: 193
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fungus, wood-rotting  1: 201

fungus Z proteins 1: 373

furan 2:19

—hydrophilic  2: 20

—polyesters  2: 44

furan commodity chemicals 2: 8

furan compounds 2: 16

furan derivatives 2: 98

furan-2,5-dicarboxylic acid (FDCA)
133

2: 38,

— basic biobased chemicals 1: 22
—synthesis  2: 134

furan polyamides 2: 46

furan resins 1: 154

furanoid sugar derivatives 2: 48

furfural 1: 6, 78, 91, 124-125, 154, 199,
2: 8, 121-127

— biomass building blocks 1: 22

— chemical structure 1: 143

—formation 2: 123

—history 2: 101

—lignocellulosic products

—mass yield 1: 145

—production 1: 142

—vyields 2: 102

furfural production 1: 125, 133, 139-164

furfuryl alcohol 1: 154

furfurylamines, conversion 2: 28

future biorefineries, lignocellulosic materials
processing  2: 166

1: 25

future development lines, sugars 2: 3-59
g
galactanes  2: 108

gas-phase chlorination, photochemical
2: 269
gas to liquids see GTL
gasification 1: 31, 85, 101, 123, 227, 2: 350
—air-blown 1:232

—bioproducts  2: 361
—bran 1:172

—coal 1:157
—fundamentals 1: 230

— seperation of value components 1: 103
gasification-based systems, hybrid process-
ing 1:230-241
gasifier temperatures

gasoline 1: 119
—replacement 1: 49
gasoline market, USA 1: 71

GBL 1: 149, 2: 373, 375

GEGVP, repulsive free energy 2: 237
gelatinization, starch 2: 78

1: 232
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gelatinization temperature 2: 75
gene constructions 2: 225-227
—expressed protein-based polymers
2: 242-245
gene ladder 2: 229
-GVGVP  2:226
gene technology, plant breeding 2: 275,
281
Genencor International 1: 74, 77
generation-I biorefinery 1: 19
generation-II biorefinery 1: 19
generation-III biorefinery 1: 19-20
genetic engineering 1: 374, 398
—ethanol production 1: 391
genetically engineered organisms, fermenta-
tion 2:7
genetically modified crops 1: 96
geographical distribution, refineries
geoporphyrins  2: 331
germ, corn refinery products 1: 348
GGAP, biocompatibility 2: 232
GH 1: 364
GH families, Trichoderma reesei 1: 373
Gibbs free energy, change 2: 218, 222, 232
— phase transition 2: 234
G]J see green juice
glass fiber, resins 2: 185
GLNG, juice fraction 1: 274
global warming 1: 94
GLU see glutamic acid (GLU)
glucan 1: 139, 2: 108
f-glucan 1: 175-176, 185
glucanases, biodegradation 1: 364
glucaric acid  2: 38

1: 57

— basic biobased chemicals 1: 22
p-glucitol  2: 9

gluconic acid 1: 402

—biomass building blocks 1: 22
Gluconobacter oxydans 1: 80

glucosamine 1: 182

p-glucosamine, pyrroles synthesis

glucose 1:17, 2: 128-128

—electrolytic reduction  2: 130

—microbial conversion 2: 274

— nitric acid oxidation product 2: 38

—wood saccharification 1:5

p-glucose

—derivatives  2: 22

—one-pot conversions 2: 20

—reductive amination 2: 12

glucose fermentation, plant develop-
ment 1: 134

glucose-product family tree 1: 21-22

2: 25

p-glucose residues, Lolium perenne 1: 264

glucose yields 2: 177

P-glucosidase see BG

glucosides  2: 130-133

5-(glucosyloxymethyl)furfural

glutamate, markets 2: 207

glutamic acid (GLU) 2: 34, 304

— basic biobased chemicals 1: 22

gluten, corn refinery products 1: 348

glycanes 2: 108

glycerol 2: 271

— basic biobased chemicals 1: 22

— biocatalytic route  1: 393-397

glycine, chemical structure 2: 411

Glycine max  2: 277

glycolipids, microbial conversion 2: 274

glycoside hydrolase family classification sys-
tem see GH

2: 16

glycosidic bonds 1: 140
GMF 2:17,25

gold catalysts 1: 403
grain 1: 45

grain wet-milling, biorefinery example
1: 70

grass

—composition 1: 262-263

—key components  1: 260-269
— production costs 1: 284
grass fibers

— basic properties 1: 281

— downstream processing 1: 281

—products  1: 282

grass press cake, major components 1: 279

grass silage juice, physicochemical charac-
teristics  1: 276

grassland feedstocks, availability 1: 259—
260

gravity separator, acid hydrolysis 1: 145

green biorefiner concept 1: 253-294

green biorefineries 1: 19, 24, 29-31

—concept 1: 269-273, 296-297

—ecological aspects  1: 283-285

—economic aspects  1: 283-285

—products  1: 31

—raw materials 1: 258-269

green chemistry, chlorophyll 2: 325-343

green crop-drying plant 1: 270

green crops, industrial use 1: 9

green cycle, sugar cane industry 1: 210-211

green harvesting residue material 1: 258

green house gases 2: 402

green juice (GJ) 1: 30, 269, 271, 273-277

green leaf nutrient concentrate 1: 274



green natural gas 1: 103

green pellets, production amount 1: 260

green plant material, composition 1: 258

green plant parts, fractionation 1: 256

greenhouse gas reduction 1: 62

greenhouse gases, emission 1: 197

gross visualization, phase separated prod-
uct 2:229

ground water pollution, brown juice 1: 298

growth, biorefining industry's 1: 317

growth phase, fermentation 1: 218

GTL technology 1: 158

guerbet alcohols  2: 311

—synthesis  2: 312

guinea-pig, protein-based polymer injec-
tion 2: 231

gum arabic, substitute 2: 62

GVGIP 2: 240
—patches  2: 241
GVGVP  2:223

—adhesions prevention 2: 238
- biocompatibility  2: 232
GVL 1:151

gypsum 1: 106, 2: 87, 386
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Haarmann, W. 1:7

hair, protection 2: 429-437

hair care 2: 434-436

—ilex resin  2: 439-440

hair conditioners, betaine derivatives
2: 414

hair-setting agent  2: 415-422

hair surface, cationic compound deposi-
tion 2: 413

hair swatches, standardized 2: 435

Hale, W.J. 1: 9

half esters, homocoupling 2: 268

Halobacterium sp NRC-1  1: 80
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sucrose-based biorefinery I 1: 68
sucrose fatty acid monoesters 2: 13
sugar 1: 209

—analysis  1: 299

—bulk-quantity prices 2: 4

— chemical conversion 2: 37-40

—contained in biomass 2: 3-59
—fermentable 1: 68
— fermentation problems 1: 146

—increasing demand 1: 67
—juice fraction 1: 274
—mixed 1: 98
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sugar conversion, efficiency 1: 136

sugar crops 1: 45

sugar derivatives 2: 48

- polymerizable 2: 40-47

sugar feedstock, carbohydrate sources
2: 385

sugar fermentation 1: 194, 206-207
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synthetic rubber 1: 131

2: 41

t
tablet coatings
tack 2: 186
tall oil fatty acid  2: 297
Tamiflu, synthesis 2: 30
tapioca 2: 70-71
tapioca starch production 2: 70
tar-formation, acid hydrolysis 1: 144
target chemicals, biobased 1: 14, 16
target crops, feedstock production 1: 15
tars, undesirable 1: 231
technical constraints, MAAP  2: 209
technical prerequisite, cellulosic biorefin-
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