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Abbreviations
EDTA, 196
GLV, 224
HDPE, 287
HPLC, 258
IBC, 287
IBMP, 223
KHT, see potassium bicarbonate
KMBS, see potassium metabisulfite
LAB, see lactic acid bacteria
LRV, 163
MLF, see malolactic fermentation
MP, 224
OTR, see oxygen transmission rate
QUATS, see quaternary ammonium
PCR, 209
PVC, see polyvinyl chloride
PVPP, see polyvinylpolypyrrolidone
TCA, 223
VSC, see volatile sulfur compounds

Numbers
2,4,6-trichloroanisole, 223
4-EG, 211, 222, 225, 271
4-EP, 211, 222, 225, 271
4-ethylguaiacol, 24, 225
4-ethylphenol, 24, 225
4-methylguaiacol, 24, 225, 270
5-methylfurfural, 270
4-MMP, 18, 70
3-MHA, 18, 70
3-MH, 18, 70

Symbols
β-glucans, 33, 164
β-glucosidas, 46
β-ratio, 163

A
Acetaldehyde, 19, 68, 224

Acetic acid, 5, 183
Acetic acid bacteria, 216, 229
Acetobacter, 39, 132
Acidity

Acidification of must and wine, 258
Adjustments, 41
Analyzing, 257, 258
Buffering capacity, 256
Deacidification of must and wine, 

259
Titratable acidity, 256
Volatile acidity, 257

Acids
Fermentation

Acetic, 5
Lactic, 5 
Succinic, 5

Tartaric:malic acid ratio, 6
Wine grapes

Malic, 4, 182, 259
Tartaric, 4, 259

Acidulated sulfur dioxide, 205
Activated carbon, 148
Adenosine triphosphate (ATP), 208
Albumin, see egg whites
Alcohols

Ethanol, 14, 118
Glycerol, 15

Aluminum, 179
Amelioration, 42, 262
Amino acids, 75
Ammonium, 75, 83
Anthocyanins, 8
Argon gas, 239
Aroma compounds

Acetaldehyde, 19
Esters, 20
Higher Alcohols, 21
Ketones, 21
Methoxypyrazines, 17
Norisoprenoids, 17
Oak volatile compounds, 22
Terpenes, 17
Thiols, 18

Ascorbic acid, 251
Astringency, 222

B
Bag-in-box (BIB), 175
Barrels, oak

Aging time, 132
Bungs, 132
Cleaning and sanitation, 277
Compounds extracted from oak, 

270
Evaporation rates, 131
How barrels are made, 273
Inspection of new barrels, 276
Life cycle, 280
Malolactic fermentation, 113
Maturation, 127
Primary fermentation, 91
Racking, 130
Sources, 271
Stacking, 133
Storage of empty barrels, 279
Sur lie, 136
Toasting, 275
Topping off, 132

Basket press, 57
Bâtonnage, 137
Bentonite

Fining, 142
Must clarification, 64

Beaujolais nouveau, 94
Beta ratio, 163
Bins, 28
Biofilms, 198
Biogenic amines, 114, 230
Bisulfite, 244
Bitterness, 222
Blanketing, 240
Blending 

Acidification, 258
Deacidification, 262
End of fermentation, 102
Post maturation, 138
Red grape pressing, 105
White grape pressings, 56

Bloom strength, 147
Bottle closures

Natural corks, 175
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Screw caps, 177
Synthetic corks, 176

Bottle aging, 194
Bottle shock, 193
Bottling

Bottling operations
Bottle filling, 199
Bottle rinsing, 189
Bottling lines, 188
Capsulators, 192
Case packing and sealing, 192
Corking, 191
Decaser/Depalletizer, 188
Labeling, 192
Membrane filtration, 188
Sanitation, 188
Screw cap machines, 192

Cellar environment, 194
Pre-bottling adjustments

Analysis, 181
Carbon dioxide, 186
Filtration, 181
Microbiological stabilization, 183
Sulfur dioxide, 183

Botrytis cinerea
Destemming/crushing grapes, 32
Geosmin, 222
Glycerol 15
Late harvest wines, 2
Microbial contamination of fruit, 

39
Spoilage by molds, 217
Sulfur dioxide rates, 50
Whole-cluster pressing, 33

Bottles, 173
Bound sulfur dioxide, 245
Brettanomyces spp.

Barnyard-like, horsey, or horse 
Blanket, 222

Bottling, 182
Mousiness, 224
Spoilage organisms, 211
Volatile phenols ,25

Brix, 83, 99
Bubble point test, 169
Bulldog pup pump, 131

C
Calcium carbonate, 261
Calcium tartrates, 154, 220
Candida, 214
Cap management

Pulsair system, 90
Pump-over, 88
Punch-down, 86
Rack-and-return, 90
Rotary fermentors, 90
Submerged cap, 90

Capsulators, 192
Capsules,

Aluminum, 179
Polylaminate, 178
Polyvinyl chloride (PVC), 179

Carbon dioxide, 
Bottling, 186
Must protection, 38
Inert gases, 239
Measuring, 187

Carbonic maceration, 34, 94
Carboxymethyl cellulose, 158
Case packers/Sealers, 192
Casein, 145, 149
Cellar environment, 134, 194
Cellulases, 265
Centrifuge, 62
Chapeau submergé, 90
Chaptalization, 43
Chelating agent, 201
Chemical oxidation,232
Chillproofing, 155
Chlorine dioxide, 205
Citric acid, 259
Clarification

Degree of clarification, 64
Enzyme treatment, 63
Fining, 64
Methods

Centrifuge, 62
Flotation, 61
Natural settling, 60

Clean-in-place systems, 196
Cleaning and sanitation

Cleaning and sanitation manual, 
209

Clean-in-place systems, 196
Detergents

Potassium hydroxide, 200
Sodium carbonate, 201
Sodium hydroxide, 200
Sodium percarbonate, 201
Trisodium phosphate, 201

Five-step process, 198
Monitoring microbes, 206 
Sanitizing agents

Acidulated sulfur dioxide, 205
Hot water and steam, 203, 278
Chlorine dioxide, 205
Iodophors, 205
Ozone, 204, 278
Peroxyacetic acid, 204
Quaternary ammonium, 203

Terminology, 201
Water quality, 195

Cold soak, 44
Cold stability testing

Freeze/Thaw test, 159
Modified mini contact (UC Davis) 

conductivity test, 159
Three-day freeze test, 159
Potassium concentration product 

test, 160
Colmated cork, 176
Complex nutrients, 84
Concrete, 128, 289
Contact seeding, 156
Continuous drainer, 54
Continuous screw press, 60
Conveyor belt grape sorting tables, 30
Copper sulfate 

Fining, 149
Treatment of sulfur taint, 228

Corks, 175
Cork taint, 222
Cream-de-tartar, 153
Cross-flow filtration, 162, 170
Crushers, 36
Crushing grapes, 32
Culture plating, 121

D
Decaser/Depalletizer, 188
Density bath grape sorting systems, 

31
Délestage, 90
Density meter, 98
Depth filtration, 161
Destemmer-crushers, 34
Destemmers, 35
Destemming grapes, 32, 33
Detergents, 200, 202
Devatting, 105
Diacetyl, 114, 222
Diammonium phosphate, 18, 84, 

228
Diatomaceous earth, 165
Dimethyl-carbonate (DMDC), 184, 

214, 252
Dimethyl sulfide, 24
Direct-end filtration, 161
Disulfides, 24, 227
Double-salt deacidification, 261
Drainers, 53
Dry ice, 38
Dry table wines, 2
Dry wine yeast rehydration, 72

E
Egg whites, 146
Electrodialysis, 156
Emulsifiers, 201
Enzymatic analysis, 122
Enzymatic oxidation, 231
Enzymes
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Application, 46, 63, 138, 265
Guidelines in using enzymes, 267
Types

Cellulases, 265
Glucanases, 138, 263
Glycosidases, 46, 264
Hemicellulases, 265
Pectinases, 46 263

Esters, 20, 68, 110
Ethanol, 14, 69, 106
Ethyl acetate, 20, 224
Eugenol, 24, 270
Extended post-fermentation, 103

F
Fatty acids, 118
Fermentation, primary 

Barrel, 91
Fermentors, 77
Inoculation, 71
Monitoring, 97
Nutrient strategies, 81
Oxygen management, 77
Predicting alcohol levels, 99
Sequential inoculation, 71
Sluggish, 105
Spontaneous, 70
Stuck, 105
Sulfur dioxide, 85
Temperature, 69, 79
Whole-cluster, 93

Fermentors
Closed-top , 285
Open-top, 285
Primary fermentation, 77

Film yeasts, 214
Filtration

Bottling, 181
Cross-flow, 162, 170
Depth filtration

Lenticular disc filters, 166
Membrane filters, 168
Plate and frame filters, 166
Pressure-leaf filters, 165

Direct-end, 162
Filter performance, 162

Fining
Astringency/Bitterness, 145
Clarification, 141
Color, 148
Off-aromas, 148 
Off-flavors, 148

Fining agents
Activated carbon, 148, 150
Bentonite, 64, 142, 150
Casein, 145, 149, 150
Copper sulfate, 149, 150
Egg whites, 146, 150

Gelatin, 64, 146, 150
Isinglass, 147, 150
Polyvinylpolypyrrolidone (PVPP), 

148, 149, 150
Silica gel, 64, 144, 150

Fining practices, 149
Fine lees, 138
Flash détente, 47
Flavonoids

Anthocyanins, 8
Flavanols, 8
Flavonols, 8
Tannins, 9

Flotation, 61
Flushing, 240
Free sulfur dioxide, 244
Freeze/Thaw test, 159
Fructose, 182
Furfural, 24

G 

Gelatin, 64, 146
Glucanases, 138, 263
Glucans, 3, 33, 39, 164, 218
Glucose, 182
Glycosidases, 264
Gondola, 28
Grape presses

Basket press, 57
Continuous screw press, 60
Membrane press, 59
Moving head press, 58

Green flavors, 224
Gross lees, 138
Guaiacol, 225, 270

H
Hansenula, 214
Harvesting grapes, 27, 93
Haze, 141, 142, 219
Headspace oxygen, 185
Heat exchanger, 36, 308
Hemicellulases, 265
Hemocytometer, 74
High performance liquid 

chromatography, 122
Higher alcohols, 2
Hoppers, 29
Hoses, 303
Hydrogen sulfide

Barrel fermentation, 91
Chemical components, 23
Juice clarification, 64
Sluggish or stuck fermentation, 78
Sulfur taint, 226
Sur lie, 136

Treatment, 227
Vitamin deficiency, 76 
YAN application rates, 82
Yeast strain, 69

Hydrolyzable tannins, 271
Hydrometer, 97
Hyper-oxidation, 48, 56, 233, 234

I
Inert gases

Argon, 239
Carbon dioxide, 239
Nitrogen, 239
Uses, 240

Infusion tube, 282
Inoculation

Malolactic fermentation, 115
Primary fermentation, 71

Inoculation rates, 73
Iodophors, 205
Isinglass, 147

K
Kieselsol, see silica gel
Ketones, 21

L
Labeling machines, 192
Lactic acid, 5, 259
Lactic acid bacteria, 111, 215
Lactobacillus, 215
Late harvest wines, 2
Lees

Filtration, 65
Gross lees vs. fine lees, 138
Malolactic fermentation, 119
Primary fermentation, 106

Lenticular disc filters, 166
Light weighting, 174
Lignin, 270
Liners, 177
Lipids, 73, 271
Log reduction value, 163
Lugs, 28
Lysozyme, 110, 118, 253

M
Maceration

Carbonic, 96
Cap management, 86
Cold soak, 44
Extended post-fermentation, 103
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Macération pelliculaire, 48
Macro-oxygenatiom, 235
Malic acid, 4, 182, 259
Malolactic fermentation

Acidity, 112
Completion, 122
Deacidification, 261
Diacetyl, 114
Environmental conditions, 118
Oak barrels, 113
Flavor modification, 113
Inoculated fermentation, 115
Monitoring, 121
Nutritional requirements, 117
Restarting stuck fermentations, 121
Spontaneous fermentation, 115
Timing of inoculation, 115
Starter cultures, 117
Yeast strain, 69, 120

Mannoproteins, 136, 157
Maturation

Barrel Management, 129
Bouquet, 126
Color, 126
Oxidation, 127
Racking, 129
Taste and mouthfeel, 125
Vessels, 127
Volatile compounds, 25

Membrane filters, 168, 188
Membrane press, 59
Mercaptans, 24, 227
Metal haze, 219
Metatartaric acid, 157
Methoxypyrazines, 17
Microorganisms

Monitoring, 74, 121, 202, 206
Bacteria

Acetic acid bacteria, 216
Lactic acid bacteria, 215

Molds
Botrytis cinerea, 217
Powdery mildew, 217

Yeasts
Brettanomyces, 211
Surface-film yeasts, 214
Zygosaccharomyces, 215

Micro-oxygenation, 235
Minerals, 76
Mobile bottlers, 187
Modified mini contact (UC Davis) 

conductivity test, 159
MOG, 12, 29, 30, 31
Molds, 217
Molecular sulfur dioxide, 245
Monoblocks, 189
Monoterpenes, 17
Moving head press, 58
Must 

Carbon dioxide, 38
Clarification, 60

Centrifuge, 62
Flotation, 61
Natural settling, 60

Cooling, 36
Managing oxygen, 37
Must transfer, 38
Pressing red must, 103
Pressing white must, 54
Sulfur dioxide, 37, 55

N
Native yeasts, 70
Nephelometric turbidity units, 54, 64
Nitrogen compounds 

Grapes, 22
Malolactic fermentation, 118
Primary fermentation, 81 
Yeast metabolism, 75

Nitrogen gas, 239
Non-flavonoids, 10
Norisoprenoids, 17
Nutrients

Commercial
Complex nutrients, 84
Diammonium phosphate, 84
Glutathione enriched inactivated 
yeast, 86
Rehydration Nutrients, 73, 85
Rehydration Protectants, 85
Yeast hulls, 86

Fermentation, 81
Sluggish/stuck fermentations, 106
Timing of additions, 84

O 

Oak alternatives 
Barrel inserts, 283
Dosage rates, 281
Micro-oxygenation, 238
Oak blocks, 282
Oak chips, 282
Oak powder, 281
Staves, 283

Oenococcus oeni, 111, 114, 115
Off-dry table wines, 2
Optical grape sorting systems, 31
Oxidative winemaking, 233
Oxygen

Barrel aging, 129
Bottle closures, 175
Bottling, 184
Headspace, 185
Hyper-oxidation, 48, 56, 233, 234
Macro-oxygenation, 235

Maturation, 127
Micro-oxygenation, 235
Must management, 37
Oxygen transmission rate, 177
Phenolic compounds, 10
Primary fermentation, 78
Sluggish or stuck fermentations, 

105
Total package oxygen, 184
Types of oxidation, 231

Oxygen transmission rate (OTR), 
177

Ozone, 204

P
Pads, 167
Paper chromatography, 121
Pearson square, 140
Pectin test, 267
Pectinases, 46, 263
Pectins, 3
Pediococcus, 216
Peptizing, 202
Peroxyacetic acid, 204
Pesticides, 107, 119
PET bottles, 174
pH

Acidity/pH adjustments, 41
Grape ripening, 5
Malolactic fermentation, 119
Primary fermentation, 108
Sluggish/stuck fermentation, 108
Titratable acidity, 255

Phenolic compounds
Carbonic maceration, 95
Cold soak, 44
Extraction, 11
Flavonoids, 7
Macération pelliculaire, 48
Management strategies, 11
Non-Flavonoids, 10
Oxygen, 10

Pichia, 214
Pigéage, 86
Pinking in white wines, 221
Plate and frame filters, 166
Polylaminate, 178
Polymerase chain reaction (PCR), 

209
Polysaccharides, 2, 270
Polyvinyl chloride (PVC)

Capsules, 179
Hoses, 303
Refrigeration, 308

Polyvinylpolypyrrolidone (PVPP), 
148, 149, 218

Potassium, 5
Potassium bicarbonate, 260
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Potassium bitartrate, 153, 220, 277
Potassium concentration product test, 

160
Potassium hydroxide, 200
Potassium metabisulfite, 28, 50, 249
Potassium polyaspartic acid, 158
Presses

Basket, 57
Continuous screw, 60 
Membrane, 59
Moving head, 58

Pressing
Carbonic maceration, 96
Red must, 103
White must, 54

Pressure-leaf filters, 165
Protein

Haze, 219
Stability, 22, 
Tests, 145

Pulsair cap management system, 90
Pumps

Centrifugal pumps, 297
Positive displacement

Diaphragm, 298
Elliptical lobe, 300
Flexible impeller, 299
Peristaltic, 300
Progressive cavity, 300
Rotary lobe, 301

Variable frequency drive, 302
Pump-over, 88
Punch-down, 86

Q
Quercus alba, 271, 272
Quercus petraea, 272
Quercus robur, 272
Quaternary ammonium, 203

R
Rack-and-return, 90
Rack-on-barrel system, 134
Rack-on-rack system, 134
Racking

Primary fermentation, 101 
Maturation, 129

Rebelein titration, 99
Redox potential, 234
Reductive winemaking, 233
Red wines, 34, 44, 86, 93, 94, 100, 

111
Refractometer, 97
Refrigeration

Chillers, 307
Heat exchangers, 308

Systems, 305
Rehydration nutrients, 73, 85
Rehydration protectants, 85
Remontage, 88
Residual sugar, 1, 97, 98, 182
Reverse osmosis, 230, 261
Ripper method, 247
Rosé wines, 34
Rotary drum filter, 65
Rotary fermentors, 90

S
Saccharomyces cerevisiae, 67, 68, 75, 

120, 229
Sanitizing agents, 202, 206
Screw caps, 177
Semi-sweet wines, 2
Sesquiterpenes, 17
Silica gel, 64, 144
Sluggish fermentations, 105
Smoke taint, 24, 225
Sodium carbonate, 201
Sodium hydroxide, 200
Sodium percarbonate, 201
Sorbic acid, 184
Sorting grapes

Conveyor belt sorting tables, 3
Density bath sorting systems, 31
Optical sorting systems, 31
Vaucher-Beguet mistral sorting 

system, 30
Vibrating sorting tables, 30

Sparging, 185, 240
Sorbic acid, 184, 252
Spontaneous fermentation, 70
Stainless steel, 127, 288
Staves, 273
Static drainer, 53
Sterols, 73
Stuck fermentations, 105
Submerged cap, 90
Sugar

Polysaccharides
Glucans, 3
Pectins, 3 

Residual Sugars, 1
Sluggish/stuck fermentation, 108

Sulfites, 244, 245
Surface-film yeasts, 214
Surfactants, 202
Sulfur dioxide

Bisulfite, 245
Bottling, 183
Bound sulfur dioxide, 245
Calculations, 249
Destemming-crushing, 36, 37
Fermentation, 85
Forms, 248

Free sulfur dioxide, 244
Harvesting, 28
Malolactic fermentation, 119
Measuring, 247
Micro-oxygenation, 237
Molecular sulfur dioxide, 245
Must, 37
Pre-fermentation treatment, 49
Pressing white must, 55
Properties, 243
Sluggish/stuck fermentation, 108
Substitutes or replacements, 251
Yeast strains, 69

Sulfur taint, 226
Sur lie

Managing, 137
Mannoproteins, 136
Oak barrels, 136
Risks, 136

Sweet dessert wines, 2
Synthetic corks, 177
Syringol, 24

T
Tangential filters, see cross-flow 

filtration
Tanks

Blending, 287
Bottling, 287
Cooling jackets, 293
Fermentors, 77, 285
Horizontal, 61
Materials

Concrete, 78, 128, 289
Oak, 78, 127, 291
Plastic, 78, 128, 292
Stainless steel, 78, 127, 288

Maturation, 127
Multi-purpose, 288
Options, 292
Potable, 287
Rotary, 287
Settling tanks, 104
Starter Tanks for yeast, 73

Tannins, 9, 50
Tartaric acid, 4, 259
Tartaric:malic acid ratio, 6
Tartrate stabilization

Cold stability testing, 159
Methods 

Chillproofing, 155
Contact seeding, 156
Electrodialysis, 156
Inhibition by product addition, 
157

Calcium tartrates, 154
Potassium bitartrate, 153

Technical corks, 176
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Temperature
Bottle filling, 191
Brettanomyces, 212
Cellar, 134, 194
Cold soak, 44
Flash détente, 47
Malolactic fermentation, 120
Micro-oxygenation, 236
Must clarification, 60
Must cooling, 36
Primary fermentation, 79
Sluggish/stuck fermentation, 108
Thermovinification, 51

Terpenes, 17
Terroir, 49, 70, 222
Tetra Pak®, 175
Thermovinification, 51
Thin layer chromatography, 122
Thiols, 18, 70
Three-day freeze test, 159
Titratable acidity, 255
Total package oxygen (TPO), 184
Trisodium phosphate, 201
Turbidity, 163

U
Ullage, 132, 191, 199, 240

V
Valves, 302
Vanillin, 270
Vaucher-Beguet mistral grape sorting 

system, 30
Vibrating grape sorting tables, 30
Vinegar, 229
Vitamins ,76
Volatile phenols

Microbial, 25
Oak Maturation, 25
Smoke taint, 24

Volatile acidity, 70, 229, 257
Volatile sulfur compounds (VSC)

Dimethyl sulfide, 24
Disulfides, 24
Hydrogen sulfide, 23
Mercaptans, 24

W

Wastewater management
Generation, 312
Parameters, 312
Solids management, 320
Treatment systems

Biological: aerobic, 315
Biological: anaerobic, 319

Types of contaminants, 311
White wines, 21, 27, 33, 48, 53, 100, 

112, 134, 221
Wine faults and flaws

Aroma/Taste descriptors, 
Acidic (sharp), 22
Bareroot, turnip, earth, 222
Barnyard-like, horsey, or horse 
blanket, 222
Bitterness or astringency, 222
Buttery, 222
Clovelike, 222
Cork taint, 222
Fatty Mouthfeel, 223
Gas/Spritz, 223
Geranium, 223
Green bell pepper, 223
Green flavors, 224
Mousiness, 224
Nail polish, solvent, glue, 224
Phenolic, medicinal, 
pharmaceutical, 225
Sherry, cut apples, nuts, 225
Smoke taint, 225
Sulfur taint, 226
Vinegar, 229

Biogenic amines, 230
Color, 220
Hazes and deposits, 219

Whole-cluster fermentation, 93
Whole-cluster pressing, 33, 54
Wine blending, 138
Wine thief, 100, 132

Y
YAN, see yeast assimilable nitrogen
Yeast assimilable nitrogen, 40, 75, 81
Yeast hulls, 86
Yeasts

Culturing, 72
Inoculation rates, 73
Native yeasts, 70
Nutritional requirements, 74
Strain Selection, 68

Z

Zygosaccharomyces, 215
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