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Coffee creamers, 61

Coffee oil, 361

Cohesive cream, 18, 23

Collagen, 73, 74, 138

Colloidal dispersions, ultrasonics of,
301, 321-2

Competitive adsorption, 6-13, 35, 48,
142, 147-55, 159, 228

Conformational change in protein
films, 126-8, 136-7
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Contact angle, 60, 114, 224-5
Continuous wave interferometry,
315
Com oil, 154, 365
Cottonseed oil, 341
Coulter counter, 3, 10, 16, 27, 207, 273
Counter-current chromatography,
354-6
Cream liqueurs, 2, 6, 257-83
citrate addition, effect of, 264-5,
277-9
commercial development, 258-60
composition, 270
definition of, 260
factors affecting stability, 259,
272-9
fat plugs, 18, 272~5, 279
gelation, 259, 267, 272, 275, 278,
279, 280-1
high alcohol content, 279-83
ionic strength effects, 267, 269,
281-2
pH on shelf-life, effect of, 276
preparation of, 269-72
shelf-life, 258-9, 263, 272, 275-8,
279, 280, 282
size of fat particles in, 273-5, 279
Creamed layer, 18, 20, 23, 35
Creaming, 8, 18, 20-4, 92, 101-2, 106,
108, 212-15, 268, 279
milk, of, 20, 22
ultrasonic monitoring of, 23, 32,
320
Critical point, 38, 139
Critical micelle concentration
(CMC), 80, 201, 202, 337, 343,
344, 368
Critical thickness of film rupture, 31,
48, 80-3, 119
Crystallizing systems, ultrasonics of,
319

Dairy foams, 221-55

Demulsification, control of, 11

Denaturation by heat, 7, 138, 169-71,
173

Depletion flocculation, 28-9, 70, 74

Depletion stabilization, 28, 70, 74

Derjaguin-Landau-Verwey-Overbeek
(DLVO) theory, 56, 61
Dextran, 28, 29, 30, 41
sulphate, 41
Dibutylamine (DBA), 365
Dielectric constant, 26
Diffusion coefficient
protein, 124, 129, 131, 134
small-molecule solute, 19, 79, 82,
94, 347, 348, 350, 356-60
Diglycerides, 2, 11, 50, 230, 248
Dihexylamine (DHA), 365
Dilution of emulsions, 15-16
Dimyristoyl phosphatidylcholine,
154
Disjoining pressure, 60, 82
Dispersed systems
distribution of additives in, 329-71
sound absorption in, 304-7, 321,
22
Dispersion phenomenon in
ultrasonics, 292, 316-7
Displacers, 13, 27, 33, 48, 126, 127
Disproportionation, 20, 1024, 120
Disulphide bonds, 8, 141, 143, 144,
171, 184, 223, 229
reduction of, 154, 184-5
Disulphite ion, 332
Doppler shift in ultrasonics, 308-9
Double-layer interaction, 46, 49, 60,
61, 68, 71, 73-4, 83, 112
Drainage
between approaching emulsion
droplets, 46, 74-80
foam, 108-12
Droplet deformation, 23, 59-60, 75,
76-7, 230, 349
Droplet disruption, 5, 10
Droplet-size distribution, 3, 13, 15,
16, 18, 19, 20, 23, 27, 209, 230,
274-5
Dynamic surface properties, 93, 98,
142

Egg protein, modification of, 191
Egg white, 92, 178

Egg yolk, 34

Elastic modulus of foam, 107
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Electron microscopy, 17, 33, 242
Electrostatic stabilization, 25-6
see also Double-layer interaction
Ellipsometry, 124, 130, 131
Emulsan, 158
Emulsification. See Homogenization
Emulsifier
testing efficiency of, 14-18
use of the term, 2
Emulsifying activity (index) (EAI), 7,
8, 14, 168, 169, 173, 174, 178,
181, 196-8, 204, 209
Emulsifying capacity, 14, 158
Emulsion formation, equipment for,
4-6
Emulsion instability, types of, 18
Energy barrier to aggregation, 47-8
Enzymatically modified casein, 193-6
Enzymatically modified gelatin
(EMG), 196-216
Enzymic activity, 3, 4, 9, 34, 158, 190,
191, 192-3, 222, 223, 257
Essential oils, 121, 330, 331
Esterification of proteins, effect on
surface properties, 175-7
Ethanol stability of milk, 260-4
Ethanolamine, 67
Evaporation, foam breaking by, 119

Fast flocculation, 45, 47

Fast protein liquid chromatography,
8, 12

Fat crystals, 2, 33-4, 224-5, 244-5, 248

Fat crystallization, 33-4, 224-5, 234,
244-5, 250-1, 319

Fat globules (FG), 233, 240, 242-7,
251

Fat globule membrane (FGM), 223,
234, 235, 238, 247

see also Milk fat-globule

membrane

Fatty acid, free, 50, 134, 223, 230, 249

Fatty acid ester, 50, 51, 242

Fibrinogen, 127

Film drainage, 31, 46, 75-7, 79-80,
108-12, 117

Film stability, 80-3, 112-15

Film thickness, 20, 31, 117
fluctuations, 46, 81, 114, 115
Fish protein, 197-8, 211
Flavouring, 2, 26, 258, 330, 331, 364
Flocculation, 10, 11, 16, 18, 21-3,
24-30, 45, 47, 70, 72, 269, 321
Flory-Huggins parameter, 38
Flour, 211
Fluctuation forces, 62
Fluid velocity, ultrasonic
determination of, 308
Foam breaking, principles of, 115-21
Foam collapse in milk, 230-1
Foam formation, methods of, 92-101
Foam rigidity, 106-8
Foam stability
dilute foams, 101-6
disulphide bonds on, effect of,
184-5
particles on, effect of, 115-19, 230
polyhedric foams, 106-15
Foaming capacity of modified
proteins, 169, 170-1
Food additives in dispersed systems,
329-71
Food colours, 331, 332
Food emulsion, definition of, 1
Food preservatives, 330, 331
Food proteins, surface properties of,
69-74, 123-62, 163-71
Free induction decay (FID)
technique, 214, 216
Freezing of emulsions, 11, 23, 34,
211-17, 251-2
Frequency dependence
rheological parameters, 293-4
ultrasonic parameters, 292-4
Fruit oil, 19

Gas transport from bubbles, 102-4,
104-5

Gelatin, 6, 8, 9-13, 29, 40, 136, 138,
143, 147-52, 155, 157, 194, 196,
199, 200, 342, 357

hydrolysate, 200, 201, 203, 205, 206
Gel-like layers, 10, 58, 68, 137-9, 144
Gel-like structure, 22-3, 25, 207, 208
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Gels, ultrasonics of, 302, 314

Gibbs adsorption equation, 52, 202

Gibbs film elasticity, 79, 108

Gibbs free energy of mixing, 38, 39

Gibbs-Marangoni effect, 78

y-Globulin, 152

Gluten, 124

Glycerol distearate, 154

Glycerol esters, 64

Glycerol lactyl palmitate (GLP), 63, 64

Glycerol mono-oleate (GMO), 55, 56

Glycerol monostearate (GMS), 13,
24, 154, 259

Glycinin. See Soy glycinin

Glycoproteins in milk, 223-4

Glycosylation of proteins, effect on
surface properties, 178-83

Groundnut oil, 362

Guar gum, 156

Gum arabic, 31, 32, 40-1, 155-8, 314

Gum tragacanth, 155, 156

Hamaker constant, 56, 57, 82

Henry’s Law applied to gas
solubility, 102

Herschel-Bulkley equation, 208

n-Hexadecane, 12, 149, 151-2, 157, 320

Hexadecylpyridinium chloride, 345

Hexadecyltrimethylammonium
bromide, 346

High-performance liquid
chromatography (HPLC), 354

HLB concept, 6, 65

Homogenization, 4-6, 9, 10, 21, 23,
26, 131-2, 246-8, 250, 259,
262-3, 267, 268, 270-5, 280, 282

Homogenized dairy cream, 246-8,
251, 274

Homogenized milk, 20

Honeycomb-like foam, deformation
of, 91, 106-7, 119

Hop oil, 7, 19

Hydration interactions, 59, 62, 63,
66, 67

Hydrocarbon-water interface,
comparison with triglyceride-
water interface, 49, 55

Hydrocolloids, 21, 155, 240, 249
Hydrogen sulphite ion, 332
Hydrophobic chromatography, 7,
168
Hydrophobic particles, foam
breaking by, 115
Hydrophobicity of proteins, 7, 30
see also Surface hydrophobicity . . .
Hydroxybenzoic acid, 331, 340
Hydroxyethylcellulose, 28
Hydroxypropyldextran, 41

Ice-cream, 1, 11, 33, 91, 93, 221, 239,
250, 251-2, 331
mix, 2, 13,21
Ice crystal formation, 34, 211-17, 251
Image analysis, 16
Imitation cream, 27, 239
Impedance matching, 296, 318
Induction period in protein
adsorption, 133, 134
Instant whipped cream, 93, 97, 239
Insulin, 152
Interdroplet forces, 24
adsorbed protein on, effect of,
25-7, 711-4
adsorbed surfactant monolayers
on, effect of, 55-63
adsorbed surfactant multilayers
on, effect of, 67-9
Interfacial pressure. See Surface
pressure . . .
Interfacial tension. See Surface
tension
Invariant emulsifying activity, 14
Inversion. See Phase inversion
Irreversibility of protein adsorption,
125-8, 141

Johnson-Plona equation, 298, 301

Kinetics of solute partitioning,
348-53

Kuster-Toks6z equation, 296-8, 301,
319
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a-Lactalbumin, 143, 151, 152, 223,
228, 246

Lactoferrin, 223

B-Lactoglobulin (BLG), 7, 13, 144,
151, 152, 164~7, 170, 177, 178,
179-83, 223, 227, 229, 246

Lactose, 259, 261

Lag phase in protein adsorption,
133, 134

Lamellar mesophase, 65-7

Langmuir equation, 55

Laplace pressure, 75, 81, 97, 102, 111,
113, 115

Leaf protein, 191

Lecithin, 51, 153, 242, 368

see also Phosphatidylcholine

Legumin, 35

Leucine n-alkyl esters, protein
modification with, 195-9

Light scattering, 3, 14, 17, 82,
320

Limiting adsorption, 53, 63

Linoleic acid, in antifreeze
emulsions, 212, 214, 215

Lipolysis, 224, 230, 249, 257

Liposomes, 64

Liquid crystals, 23-4, 65-6, 67, 69,
154, 2034, 206, 208

Liquid-liquid immiscibility, 35-7,
40, 3324

Liquid supersaturated with gas,
foam from, 97

Low-molecular-weight amphiphiles.
See Low-molecular-weight
surfactants

Low-molecular-weight food
additives, 329-71

Low-molecular-weight surfactants, 2,
5, 6,9, 11,13, 19, 23, 27, 31,
33, 63, 94, 99, 105, 112, 125,
127, 200, 248, 259, 260, 332

Lysozyme, 32, 53, 54, 70, 73, 124, 127,
129, 130-5, 138, 140-2, 144-6,
169, 171, 178, 223

Maillard reaction, 189
Maleylation of proteins, 190

Maltosyl-8-lactoglobulin
(maltosyl-BLG), 179-83
Marangoni flow, 31
Margarine, 2, 322
Marginal regeneration, 109-10
Mass transport across interface,
19-20, 348-53, 357-8
Mass transport to interface,
comparison of diffusion and
convection, 130-1
Mayonnaise, 2, 18, 22, 34, 68, 211, 320
Mayonnaise-like emulsion, 207-11
Meat proteins, modification of, 191
Medium chain triglyceride
(MCT810), 53, 64, 73
Methylation of proteins, 190
Micelles, 16, 20, 50, 64, 65, 202
solute partition into, 343-8, 358-60,
361, 367-8
Microemulsions, ultrasonics of, 320
Microfluidization, 4, 23
Microscopy, optical, 3, 16, 207
Milk, surface-active components in,
222-5
Milk fat-globule membrane
(MFGM), 3, 2234, 235-8, 246
Milk foam, 94, 103, 225-32
Milk protein
alcohol stability, 260-9
modification, 191
Mineral oil, 5, 362
Mixed films, 24, 33, 35, 69, 125, 154,
229
Mixed polymer solutions, 35-41
Monoglycerides, 2, 11, 19, 50, 51, 63,
67, 225, 230, 243, 248
Mousse, 221, 239, 240, 242, 250
see also Choco-mousse
Moving fluids, acoustic propagation
in, 307-9
Mugcin, 73
Multiple emulsions, 350, 352-3
Myosin, 124, 146-7

Navier-Stokes equation, 304
Neatsfoot oil, 362
Nitrite, 330, 332, 364-8
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Nitrogen bubbles, 102

N-Nitrosamines, 365

Nitrous oxide, 93

Nuclear magnetic resonance (NMR),
177, 194, 214, 338, 346, 358-60

Non-destructive testing (NDT), 286,
290

Nonylphenylglycolether, 79

Octanol, partition into, 339, 341, 342,
347, 350, 354, 361
Odour threshold, 362
Oils
coconut, 156, 211
coffee, 361
corn, 154, 365
cottonseed, 341
essential, 121, 330, 331
fruit, 19
groundnut, 362
hop, 7, 19
mineral, 5, 362
neatsfoot, 362
olive, 1, 341, 352
orange, 19
paraffin, 71, 362
peanut, 341, 361
safflower, 362, 363, 364
soya, 118, 191, 207, 211
vegetable, 5, 10, 19, 20, 33, 303,
320, 330, 341, 362
Oil-water interface, nature of, 49-50
Oleyl alcohol, 55
Olive oil, 1, 341, 352
Optical reflectance, 80, 83
Orange oil, 19
Ostwald ripening, 18~20, 28, 48
see also Disproportionation
Ovalbumin, 129, 131, 134, 135, 141,
169, 170, 198
Overrun, 99, 238, 245
Ovomucin, 178
Ovomucoid, 171

Papain-catalysed reaction, protein
modification by, 193-4, 196

Para-x-casein, 154
Paraffin oil, 71, 362
Partial coalescence, 23, 30, 33
Partially miscible liquids, 35-7, 332
Particle-size distribution,
determination of, 16~18
Partition chromatography, 354
Partition coefficient
air-solution, 330, 362-4
aliphatic aldehydes, 362-4
amphiphiles, 50
concentration dependence, 334-5
definition of, 332, 333
emulsion systems, 341-2, 356
micellar systems, 330, 343-8,
358~60, 367
semi-empirical correlations, 340-1
solute interactions, effect of, 335,
336-9
two-phase systems, 353-8, 362-7
Pea globulins, 35
Peanut oil, 341, 361
Pectin, 155
Pentanoic acid, 337
pH effects, 7, 26, 127-8, 157, 164-9,
173-4, 176-7, 182-5, 204, 207,
209, 210, 260-2, 272, 276, 332,
339, 364-6
Phase diagrams, 37, 50, 65, 139, 208,
333
Phase inversion, 14, 18, 30, 319
Phase separation, 29, 40~1, 134,
138-9, 155, 333-4
Phosphate as sequestrant, 262
Phosphatidylcholine, 62, 67, 69, 134,
152, 154, 224
Phosphatidylethanolamine, 62, 67,
224
Phosphatidylglycerol, 67
Phosphatidylinositol, 62
Phosphatidylserine, 67
Phospholipase, 34
Phospholipid bilayers, 58, 67
Phosphorylation of proteins, effect
on surface properties, 145,
177-8, 190
Photosedimentation, 17
Pickering stabilization, 114
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Plait point, 37, 40
Plastein reaction, 192
Plateau borders, 60, 80, 106-9, 120,
229
drainage, 110-12
Poisson-Boltzmann equation, 61
Polar solutes in micellar systems,
344-8
Polyacrylamide gel electrophoresis
(PAGE), 194
Polyalanine, 152-3
Polydispersity, 3, 15, 17, 20, 27, 37,
47, 301
Poly(ethyl oxide), 72, 73, 74
Poly(ethylene glycol), 41
Polyglycerol stearate (PGS), 212,
214, 215, 216
Polyhedric foam, 91, 106-15, 120-1
Poly-L-lysine, 73, 74
Polymer adsorption, statistical
aspects of, 126
Polymer phase separation. See
Phase separation
Polymer-polymer incompatibility,
29, 3541, 155
Polymeric stabilization. See Steric
stabilization
Polymeric surfactants, adsorbed
films of, 69-74
Polyoxyethylene sorbitan mono-
oleate, 214
Poly(oxyethylene)ated surfactants,
55, 57, 62, 201, 202
Polysaccharides
emulsion stability, effect on, 28-9,
69
surface activity, 2, 69, 155-8
Polysorbates, 11, 63, 248
Polyvinylpyrrolidone, 138, 249
Power-law equation for surface
viscosity, 103
Prewetting, 139-40
Primary minimum, 48, 59
Propionic acid, 331
Propylene glycol monostearate,
8

Protein adsorption, 70-1, 123-62
competitive, 6-13, 147-55, 228

Protein adsorption—contd.

diffusion-controlled, 124, 128-31,
133, 182

kinetics, 128-32

multilayers, 8, 9, 138, 140, 149, 150

reversibility, 8, 125-8, 141

surface pressure versus time plots,
132-6, 165-6

Protein analysis in emulsions, 8-9, 13
Protein as emulsifier, molecular

requirements for, 7

Protein desorption, 19, 125, 126,

127-8, 152-3

Protein films

aging, 9, 143-5

mixed, 147-55, 229

structure, 24, 126, 128, 136-47

surface pressure, 132-6

surface rheology, 9, 10, 31-2, 34,
37, 70, 142-7, 148-54, 175, 176

see also Protein adsorption

Protein flexibility, 7,8, 163, 168, 173, 184
Protein hydrophobicity, 7, 154, 167-8,

223, 223

Protein labelling, 8, 127

Protein look-alikes, 155-8

Protein modification, 7, 163-220
Proteins in milk, 222-3

Proteose peptone 3 (PP3), 224
Proteose peptone 5 (PP3), 223
Pulsating bubbles, foam formation

from, 97, 98

Pulse echo technique, 286, 287-9,

311-4, 320,323

Pulse interferometer, 314

Quantitative structure-activity

relationship (QSAR), 331, 341

Rao formula, 302
Resonant scattering, 297, 300, 304,

307, 321

Reynolds equation of liquid flow,

71,78, 80

Rheology of emulsions, 25, 207-10,

263-9, 281-2
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Safflower oil, 362, 363, 364

Salad cream (dressing), 1, 21, 22, 33,
320, 331

Saturation adsorption, 53

Sauce béarnaise, 68

Secondary minimum, 46, 62

Self-bodying, 23-4

Serum separation, 18, 23, 268, 276,
279

Shear-induced clumping, 236

Shear-induced coalescence, 34

Shear-induced flocculation, 27-8

Sing-around technique, 313, 314

Skim milk, 223, 231, 232, 260, 262

Slow flocculation, 46, 47

Small-molecule surfactants, 50-69

see also Low-molecular-weight

surfactants

Sodium bicarbonate in wine, 272

Sodium caseinate. See Caseinate

Sodium dodecyl sulphate (SDS), 16,
50, 53, 69, 79, 80, 83, 171, 194,
337, 344, 347, 367

Sodium stearoyl lactylate, 50, 60, 61,
63

Soft drinks, 18, 19, 20
Solid dispersions, ultrasonics of, 322
Solubility
additives, 329-71
emulsifier, 7, 121
gas, 20, 91, 93, 102
oil, 18, 48
Solubility parameter, 38
Solute-solute interactions, effect on
partitioning, 336-9
Solute-solvent interactions, effect on
partitioning, 336-9
Solvent quality, 26, 72
Sorbitan fatty acid esters, 50, 62, 63,
69
Sound absorption, theory of, 302-7
Sound propagation in water, 287,
289, 291, 309-11
Soy globulin, 170, 184
Soy glycinin, 170, 175, 183-5, 212
Soy protein (isolate) (SPI), 6, 168,
169, 170, 172, 173, 191, 192,
197, 211, 214, 215, 365

Soya (soybean) oil, 118, 191, 207, 211
Span-80, 53, 69, 80, 353
Spans and Tweens, 2, 7
Specific acoustic impedance,
definition of, 295
Sphingomyelin, 224
Spin-echo NMR, 358-9
Spreading particles, effect on foam
stability, 115-19
Stabilizer, use of the term, 2
Starch, 21, 40, 240, 242, 249
Steric repulsion, 57, 59, 67, 72-3, 74
Steric stabilization, 25-6, 72, 178, 183
Stokes’ Law, 21, 22
Succinylation of proteins, effect on
surface properties, 172-5, 176,
190, 193-4, 198-9, 200
Sucrose (sugar), 26, 34, 211, 242, 243,
258, 259, 266, 270, 271, 301, 307
Sulphur dioxide, 329, 331, 332
Sunflower protein, 168
Surface acoustic wave (SAW), 286
Surface denaturation, 168, 169
Surface dilational elasticity, 104
Surface dilational viscosity, 93, 94,
99, 101, 104
Surface equation of state, 46, 52-5
Surface viscoelasticity in relation to
emulsion and foam stability,
31-3, 69, 78, 79, 82, 114, 142,
156, 159, 183, 229
Surface gelation, 138-41
Surface hydrophobicity of proteins,
7, 162, 168, 169-71, 173, 175,
176, 177, 179, 184, 185, 200
Surface pressure
definition of, 52, 132-3
proteins, time dependence of,
Surface rheology of proteins, 9, 10,
31-2, 34, 70, 124, 142-7, 148-54
157, 171, 175, 183, 184, 185
Surface tension, 6, 19, 20, 52, 91, 93,
96, 97, 102, 107, 108, 113,
116-17, 124, 125, 143, 157, 158,
200-2, 234, 306, 329
fluctuations, 99, 101
gradients, 94, 95, 108, 111
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Surfactants. See Low-molecular-
weight surfactants, and under
specific types of surfactant

Tangential mobility of interface,
effect of draining, 77-8
n-Tetradecane, 146, 268, 269
Thermal denaturation of proteins,
29, 169-71
Thermodynamics of adsorption,
51-5, 126
Thermodynamics of mixed polymer
solutions, 30, 3541
Time-dependent surface viscosity,
143, 145
Triglyceride-water interface, 49, 55,
63, 73
Triglycerides
crystallization of, 34, 244, 319, 361
solubility in water, 19
water solubility in, 341
Turbidity of emulsions, 7, 14-15, 16,
18, 19, 31, 171, 214
Turbulence, 5, 6, 131
Tween-20, 13
Tween-60, 201, 202, 203, 207, 209, 210
Tween-80, 212, 214, 215, 253
Tweens. See Poly(oxyethylene)ated
surfactants

Ultrasonic attenuation
measurements, 290, 317-18
Ultrasonic scattering, 304-7, 321
Ultrasonic spectroscopy, 322, 323,
324
Ultrasonic transducers, 287, 288, 310,
312, 316, 317, 318
Ultrasonic velocity
measurement of, 287-9, 307-17,
320, 324
variation with particle volume
fraction, 23, 296-300, 319
Ultrasonics, 285-327
applications, 286-7, 319-23
emulsification by, 4, 214, 215, 285
future developments, 3234

Ultrasonics—contd.
monitoring of creaming by, 23, 320
monitoring of fluid flow by, 307-9
propagation
across boundaries, 295-6
dispersed systems, in, 296-302,
321-2
liquids and solids, in, 289-95, 302
sources of experimental error,
315-17
Urea denaturation, 174, 261
Urick equation, 296, 297, 298, 302, 320
UV spectroscopy of solutes in
micelles, 345-6

van der Waals attraction, 47, 56, 57,
59, 66, 67, 71, 81, 112

Vegetable fat, 242, 244

Vegetable oil, §, 10, 19, 20, 33, 303,
320, 330, 341, 362

Vesicles, 64

Vicilin, 35

Vinegar, 1

Viscosity modification, effect on
foam stability, 105-6

Viscosity of dispersion medium, 2,
21, 69, 75, 105, 209, 229-30,
249

von Smoluchowski equation, 47

Watt principle, 100
Weighting agent, 19
Wetting of solid particles at
interface, 34, 114
Whey protein, 142, 173, 222, 223, 228,
242
Whippability, 196-9
Whippable cream, 33, 218
Whipped butter, 252-3
Whipped cream, 1, 221, 232-51
fat content, effect of, 244
processing, effect of, 249
rheology, 240-51
stabilizers, effect of, 248-9
Whipped topping, 30
Whipping, 92-3, 96-7
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Whisky, 257, 258, 270 Yeast protein, 172, 177-8

Wine, 272 Yield strain of foam, 107
Yield stress

Xanthan gum, 21, 28, 29, 155, 156, dispersion medium, 21

242 foam, 107, 109, 111-12, 165
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