
INDEX 

A 
Absorption, 97-100 
Acid coagulation, 165, 166 
Acid-curd cheese, 178-193 
Acid gel formation, 182-188 
Acidification, 166, 174-177,258 
Adsorption, 99, 100 
Aflatoxin, 286-287 
Africa 

cheese, 167 
IM meat, 79-80,89 

Air drying, IM meat, 102, 144 
Albacore, 339 
Americas 

cheese, 167 
IM meat, 80-83 

Amines, biogenic, see Biogenic amines 
Amino acids, see also Biogenic amines 

cheese, 227,231-234 

IM meat, 136-137 
Amorphous food, 117 
Anchovy, 340 
Apparent viscosity, 5-6, 25, 274 
Appelation d’Origine ContrBIBe, 236 
Aroma, see also Flavor 

cheese, 206, 237 
IM meat, 131, 132 

fish, 345-346 
IM meat, see China; Indonesia; Malaysia 

fish, 336-346 

Asia 

Astringency, cheese, 240-241 
a,, see Water activity 

B 
Bacteria, see also Contamination; 

Fermentation; Microbial control; 
Ripening 

histamine-forming bacteria, 331-336 

lactic acid bacteria, 164-165, 174-175 
peptidases, 215,216-218 
proteolysis, 211 

nonstarter lactic acid bacteria, 198, 199, 
211, 219-220,230 

future research, 295 
quality, 250-251 
temperature, 256-257 

starter bacteria, 196, 201, 203, 215-225, 
250 

Bande, 80 
Basturma, 74-75 
Beef, 75,80, 81-82, 83 
Biaxial extension, 16-17, 58, 59 
Biltong, 79-80, 89, 124 
Bingham plastic behavior, 6 
Biogenic amines, cheese, 290-292 
Biogenic amines, fish and shellfish, 

modified, 258-259 

329-365; see also names of amines; 
names of f i h  

amine detoxification, 330-331 
amine formation, nonvolatile, 330 
amine occurrence, 336-346 

finfish, 336-344 
seafood products, 346 
shellfish, 344-345 

chromatography, 336,339,340, 341, 

electrophoresis, 357-358 
enzymic tests, 356-357 

background information, 330 
decarboxylase-forming bacteria, 331 -336 
definition, 330 
ecosystem, 336 
flavor, 349 
freshness indicator, 348-351 

analytical techniques, 353-358 

353-356 

367 
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Biogenic amines, fish and shellfish 
(continued) 

limits, 351-352 
quality control, 351-352 
quality index, 350 
scombrotoxicosis, 337, 346-348 

Biopolymeric material, 48-53 
Bird-Carreau model, 37-39,49-52, 54 
Bitterness 

cheese, 239-240 
fish, 349 

Blue cheese 
contamination, 288 
flavor, 206,208 

peptides, 231 
proteinases, 223, 224 
proteolysis, 226 
salting, 177 
texture, 254 
ultrafiltration, 194 

Bologna, 81-82 
Boltzmann superposition principle, 10-12 
Bound moisture, 98 
Brazil, IM meat, 82 
Brick cheese, 287 
Brie cheese, 199, 200, 224, 288 
Browning, 128-129, 132,134, 135, 141, 

Buffering capacity, 175-176 

lipOlySiS, 201, 205, 206-207, 208 

275 

C 
Cadaverine 

cheese, 234 
fish, 337-345, 349-356, 358 

Calcium sequestration, 263-265, 270 
Camembert cheese 

contamination, 287, 288 
lactate, 198, 199, 200 
proteinases, 224 
ripening, 255 
texture, 254 
ultrafiltration, 194 

Capacola, 79 
Capillary, IM meat drying, 104 
Capillary tube geometry, 24-26 
Carbohydrate nutrition, 278 
Caries, 283-285 
Case hardening, 109 

Casein, 165, 169-173, 175-176 
fresh acid-curd cheese, 178, 182-184 
hydration, 270 
para-, 264, 265-267 
proteolysis, 212-214,219-230 

Casson model, 34,46 
Cathepsin D, 214-215 
Cecina, 82-83 
Cervelat, 78 
Charqui, 82 
Cheddar cheese 

amino acids, 231 
citrate, 201 
contamination, 289 
dental caries, 285 
flavor, 209,235, 241-245 
lactate, 198, 199 
lipolysis, 201, 205, 208, 209 

peptides, 226,227, 237 
quality, 250-251, 252 
ripening, 255, 256 
salting, 177, 178 
texture, 176, 254 
ultrafiltration, 194 
volatile compounds, 238 

acid gel formation, 182-188 
acidification, 166, 174-177, 258 
analytical techniques 

NSLAB, 211,219-220 

Cheese, 163-328; see also names of cheeses 

chromatography, 210, 237-238, 

electrophoresis, 210, 226, 230-231, 

mass spectrometry, 227, 231, 238 

consumption, 166, 179 

manufacturing, 166, 168 
production, 165-166,260 

243-247,354-355 

242-243 

background material, 164-168 

history, 164-165 

composition, 180 
flavor, 232,233,235-254 

analytical methods, 236-254 
astringency, 240-241 
bitterness, 239-240 
defects, 236, 239-242 
development, 166, 168, 169 
emulsifying salts, 272 
fatty acid catabolism, 206, 208-209 
fruitiness, 241 
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quality factors, 246-254 
varietal comparisons, 242-246 

future research, 293-296 
grading scheme, 252, 295-296 
image, 292-293 
milk constituents, 168-169 
milk conversion to curd, 164-165, 166, 

fresh acid-curd varieties, 178-193 
rennet addition, 188 
rennet coagulation, 169-178, 249-250 
ultrafiltration, 193-195 

169- 195 

nonvolatile compounds, 236-237 
nutrition, 277-283 

carbohydrate, 278 
fat and cholesterol, 278-280 
minerals, 280, 282-283 
protein, 277 
vitamins, 280-281 

milk conversion, 165, 172, 175-176, 

processed cheese, 265, 270,276 
quality, 251-252 
texture, 254 

processed products, 259-277 
blend ingredients, 272-276 
classification, 261 
cooling, 266-267 
emulsifying salts, 263, 267-272 
manufacturing, 262-266 
structure formation, 266-267 
texture, 272-277 

PH 

178, 182-183 

quality attributes, 184-193; see also 
Cheese, flavor; Cheese, texture 

gelation, 186-188, 191 -1 93 
rheology. 186 
sensory characteristics, 186 
syneresis, 174, 185-186, 190-191 

quality factors, 246-254 
ripening, 166, 178, 195-234 

accelerated, 255-259 
agents, 196-197, 210-211 
amino acids, 227, 231-234 
assessment, 209-210 
characterization, 226-232 
citrate metabolism, 200-201 
contamination, 286-288 
glycolysis, 196, 198-201, 255 
lactose metabolism, 174-177, 198-200 

lipolysis, 201-209, 255 
proteinases, 211-225, 257-258 
proteolysis, 176-177, 209-234, 236,255 
temperature, 253-254, 256-257 
varietal comparisons, 242-246 

safety, 283-292 
additives, 283 
biogenic amines, 290-292 
dental caries, 283-285 
mycotoxins. 285-290 

salting, 166, 177-178 
slurries, 259 
technology, 166, 168 

ultrafiltration, 193-195 
texture, 168, 169, 254-255 

flavor perception, 236 
milk-curd conversion, 176 
processed products, 272-277 
processing factors, 188-190 

volatile compounds, 237-239,244-246 
Cheese base, 274 
Cheshire cheese, 176, 254 
Chicken, 75 
China, IM meat 

production problems, 90 
traditional methods, 75-77, 119, 123-124 

Cholesterol, 278-280 
Chopped meat, 94 
Chorizos, 110 
Chromatography 

cheese, 210,237-238,243-247,354-355 

meat, 354 
fish, 336,339,340,341, 353-356 

Chymosin, 170-172, 177, 211-213, 249-250 
Citrate, 200-201, 267-269 
Coagulation, 165, 166 

future research, 293-294 
rennet action, 169-178, 197,249-250,293 

Coefficient, stress, 13, 23 
Coefficient of viscosity, 4-5 
Color, IM meat, 127-130 
Complex viscosity, 23 
Compliance, creep test, 20 
Compressive stress, 7-8 
Concentrated solutionimelt theory, 37-41 
Concentration, kinetic modeling, 141 
Concentric cylinder geometry, 31-33 
Cone-plate geometry, 27-28 
Consistency index, 6, 56 
Constitutive models, rheology, 33-44, 62 
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Contamination 
biogenic amines, 290-292,330-358 
casein precipitation, 184 
control, 119-121 
mycotoxins, 285-290 
pet food production, 85 
process improvement, 89-90 
quality factor, 248-249 
sources, 164 
synergistic stabilization, 149 
traditional production, 75, 77, 78, 80, 82 

drying, 102 
energy, 143-147 
refrigeration, 74 

Cottage cheese, 178, 201 
contamination, 292 
sludge formation, 184 
syneresis, 190, 191 

cost 

Couette cylinder geometry, 31 
Crab, 350,351 
Cream cheese, 187, 190, 193 
Creaming action, 273, 276-277 
Creep test, 20, 43, 56-57 
Critical control point, 151 
Critical moisture content, 105-106 
Cross equation, 34, 46 
Crustaceans, 345 
Crystallization, 117-118, 135 
Cubed meat, 75 
Curd, 169-195 

buffering capacity, 175-176 
fresh acid-curd varieties, 178-193 
rennet coagulation, 169-178 
rennet inactivation, 197 
syneresis, 174 
ultrafiltration, 193-195 

Curing, meat, see Dehydration control, IM 

Cylinder geometry, rheology, 31-33 
meat 

D 

Danish blue cheese, 201 
Darcy’s law, 185 
Decarboxylase, 331 -336 
Decarboxylation 

cheese, 232 
fish, 330,331, 336 

Defect, flavor, 236, 239-242 
Deformation, 3-4; see also Rheology, 

semiliquid foods 

Dehydration, cheese manufacturing, 166 
Dehydration control, IM meat, 71-161; see 

also names of meats 

bound and unbound water, 97-98 
protein denaturation, 100 
sorption phenomena, 99-100 
vapor pressure, 98 

background information, 73-74 
dryer selection, 146-147 
drying equipment, 145-146, 150-151 
energy costs, 143-147 
hazard analysis and critical control point, 

mechanisms, 100-114 

absorption, 97-100 

151 

cooking, raw meat, 107-108 
drying rate curves, 102-105 
fermentation, 95, 108-110, 118-119, 

moisture removal, 100-102 
osmosis, 110-113 
physical changes, 105-107 

muscle-meat conversion, 90-97 
chopping or grinding, 94 
drying rate curves, 102-105 
freezing, 93, 148 
heating, 95-96 
morphological changes, 113-114 
myofibers, 92,94-95,96 
osmotic treatment, 96-97, 101, 149-150 
prerigor processing, 93-94, 147-148 
rigor mortis, 91-93 
storage, 93 
tumbling, 103 

148-149 

pet food production, 83-85, 118, 126 
predrying treatment, 94-97, 102-105 
preservation, 85-88, 93, 118-119 
process optimization, 138-143 
production problems, 88-90 
quality attributes, 114-138 

aroma and flavor, 110,118, 119, 122, 

color, 127-130 
microbial control, 119-124 
nonheated versus heated meats, 

nonthermodynamic factors, 116-118 
nutritive value, 136-138 
oxidation control, 133-136 
oxygen effects, 121 
pH effects, 121, 123, 124, 126, 148 

130-136 

121-124 
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precooking, 126, 130 
product acceptability, 118-119 
temperature effects, 119-121 
texture, 124-126 
water activity, 73, 87, 100, 119-127, 

139-142 
definition, 98 
energy costs, 143 
equilibrium, 115-116 
microbial control, 119, 120-124 
process optimization, 139-142 

research needs, 147-151 
traditional production, 74-83, 145-146 

Africa, 79-80, 89 
China, 75-77.90, 119, 123-124 
contamination, 75, 77, 78, 80, 82, 89 
Europe, 77-79, 118 
Indonesia, 75, 89, 119, 136 
Latin America, 82-83 
Malaysia, 75, 89 
North America, 80-82 
Turkey, 74-75 

Dehydration profile, 106 
Denaturation, protein, 100 
Dending, 75, 89, 119 
Dental caries, 283-285 
Detoxification, histamine, 330-331 
Diffusion, Fickian, 140 
Diffusion coefficient, 132, 135, 142 
Dilatant behavior, 5, 6 
Dilute solution molecular theory, 35-37 
Doi-Edwards model, 39-41, 52-53 
Dolphin, 337 

Dried pork floss, 76 
Dry heat, 120 
Drying, 101-102; see also Dehydration 

Dough, 53-55, 58-59 

control, IM meat 
convective heating, 113-1 14 
energy costs, 146-147 
process optimization, 140-143 
rate data, 102-105 
research needs, 150-151 
theories, 106 

Dynamic viscosity, 4-5 

E 
Edam cheese, 243, 245 
Eh hurdle, 122-123 
Elasticity, 7-8, 9-12 
Elastic modulus, 7 

Electrical stunning, 125 
Electrophoresis 

cheese, 210,226, 230-231, 242-243 
fish, 357-358 

Emmental cheese, 177,200, 254 
Emulsification, 265-266 
Emulsifying salts, 263, 267-272 
Emulsion, rheology, 55-58 
Endomysial network, 91-92 
Energy cost, IM meat production, 143-147 
Engineering property, rheology, 44-61 
Entanglement, rheology, 48-53 
Enzyme, see also Proteolysis 

cheese curd, 176-177 
cheese ripening, 211-225,257-258 
future research, 293 
milk quality, 249 

Enzymic test, 356-357 
Equilibrium, water activity, 115-116 
Error sources, rheological instrumentation, 

26, 28, 33 
Esterase, 203-205 
Europe 

cheese production, 166, 167, 193 
traditional IM meat, 77-79, 118 

Evaporation, 101, 107, 117 
Experimental methods, rheology, 12-23 
Extensional flow, 14-17,58-59 
Extensional viscosity, 16, 17 

F 

Fat, nutrition, 278-280 
Fatty acid, 203, 205-209 
Fermentation, 95; see also Cheese; Salami; 

Sausage 
dehydration mechanisms, 108-110 
dehydration quality attributes, 118-119 
milk-based foods, 164-165, 174-175 
research needs, 148-149 
sardines, 346 

Feta cheese, 177, 193-194 
FFA, see Free fatty acid 
Fickian diffusion, 140 
Finfish, amine occurrence, 336-344 
Fish, biogenic amines, see Biogenic amines, 

Fish paste, 346 
Flavor 

fish and shellfish 

cheese, see Cheese, flavor 
fish, 349 
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Flavor (continued) 
IM meat, 110,122, 130-136 
milk, 118 

Floss, dried pork, 76 
Flow index, 6, 56 
Food poisoning, 290-292, 337, 346-348 see 

Formulations development, rheology, 59-61 
Frankfurter, 108 
Free fatty acid, 203, 205-206, 208 
Freeze drying, 144, 146 
Freezing, IM meat, 93 
Fresh acid-curd cheese, 178-193 
Freshness indicator, seafood, 348-351 
Fromage frais, 178, 179 
Fruitiness, cheese, 241 
Fruit juice, viscosity, 45-46 

also Contamination 

G 

GC, see Chromatography 
Gelation 

cheese, 173-174, 182-188,191-193 
IM meat, 108, 150 
milk, 165 
versus precipitation, 183-184 
rheology, 41-43, 60-61 
sorption, 99 

Gel electrophoresis, 242-243 
Geometry, rheological instrumentation, 

Glass transition, 117-118, 134-135, 150 
Glycolysis, 196, 198-201, 255 
Gouda cheese 

23-33 

contamination, 289 
flavor, 243,245 
lipolysis, 201, 205 
proteinases, 231 
salting, 177 
texture, 176, 254 
ultrafiltration, 194 

Grading scheme, cheese, 252,295-296 
Ground meat, 94 
Gruyere cheese, 243,254 
Guar gum, 34-35 
Guar solution. 49-51 

H 

HACCP, see Hazard analysis and critical 
control point 

Haddock, 341-342,349 
Ham, 79, 81, 110, 123 
Havarti cheese, 194 
Hazard analysis and critical control point, 

Heating, 101-102, 106-107, 187, 262; see 
151 

nlso Temperature 
convective, 113-1 14 
effects, 95-96 
flavor, 131-132 
microbial control, 120-121 
osmosis, 110-113 
preservation, 85-88 
process optimization, 138-143 
research needs, 149 
ripening, 196-197 

Hencky strain rate, 15 
Herring, 339, 341-343, 348-349 
Herschel-Bulkley model, 6, 34, 46 
Histamine 

cheese, 234. 346 
defect action level, 351-352 

Histamine detoxification, 330-331 
Histamine-forming bacteria, 331-336 
Histamine poisoning, 290, 291, 337, 

Homogenization, cheese, 192 
Hookean body, 7-8 
Hooke’s law, 7 
Horse mackerel, 344 
HPLC, see Chromatography 
Humectant, 84,85,126-127 
Hurdle, microbial control, 122-123 
Hydrolysis, 271 
Hysteresis loop, 9, 57 

fish, 337,341-344,346, 350-357 

346-348 

I 

IM meat, see Dehydration control, IM meat 
Indonesia, IM meat, 75, 89, 119, 136 
Infusion, 112 
Instrumentation, rheology, 23-33 
Intermediate-moisture meat, see 

Intrinsic viscosity, 116 
Isotropic pressure, 13 

Dehydration control, IM meat 

J 

Jerky, 81 
Junction zone, polymer, 42 
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K 
Kahawai, 339 
Kelvin model, 9-10 
Kilishi, 80 
Kinetic modeling, process optimization, 

Kingfish, 339 
141-143 

L 

LAB, see Lactic acid bacteria 
Labneh cheese, 190 
Lactate metabolism, 198-200 
Lactic acid bacteria, 164-165, 174-175; see 

also Nonstarter lactic acid bacteria 
peptidases, 215, 216-218 
proteolysis, 21 1 

Lactose metabolism, 174-177, 198-200 
Latin America, IM meat, 82-83 
La Zang, 76-77 
Lebanon bologna, 81-82 
Leonov model, 59 
Linear viscoelasticity, 10. 18-23 
Lipase, 201 -205 
Lipid oxidation, 134 
Lipolysis, 201-209, 255 
Lipoprotein lipase, 201 -202 
Loading pattern, 18 
Lobster, 355 
Loss modulus, 23 
Low acid IM meat, 79 
LPL, see Lipoprotein lipase 
Lup Cheong, 76-77 

M 

Maasdam cheese, 243 
Mackerel, 337, 341,344, 352 
Mahi-mahi, 337 
Maillard browning, 128-129, 132, 135 
Malaysia, IM meat, 75, 89 
Manufacturing technology, cheese, 166, 168, 

Margules equations, 32 
Marine ecosystem, 336; see also Biogenic 

amines, fish and shellfish 
Mass spectrometry, 227, 231, 238 
Mass transfer, 140-141. 151 

193-195 

dehydration mechanisms, 101-102, 107, 
110.112 

Material function, rheology, 23 
Mathematical modeling, 139-143, 150 
Maxwell model, 9-10, 43, 58 
Meat, dehydration, see Dehydration 

Melt theory, rheology, 37-41 
Methyl ketone, 206-208 
Mexico, IM meat, 82-83 
Microbial control, 119-124.271-272; see 

also Contamination 
Milk, see also Cheese 

cheese quality, 248-249 
citrate, 200-201 
conversion to cheese, 164-165, 166, 

crystallization, 117-118 
enzymes, 213-215,249. 257-258 
fermentation, 164-165, 174-175 
heat treatment, 187 
lactate, 198-200 
lactose, 174-177, 198-200 
skim, sorption, 99 
viscosity, 44-45 

control, IM meat 

169- 195 

Minerals, nutrition, 280, 282-283 
Modulus 

elastic, 7 
loss, 23 
molecular models, 35-37 
rigidity, 8 
shear, 8, 56 
storage, 22-23 
Young's, 7, 254 

Moisture, see also Dehydration control, IM 
meat 

cheese, 178,198,251-253 
IM meat, 73, 100-102.105-106, 

141-142 
Molecular model, 35-37 
Mortadella, 78 
Mozzarella cheese 

contamination, 287 
flavor, 235 
proteolysis, 211, 226 
ultrafiltration, 194 

Muscle-meat conversion, 90-97; see also 
Dehydration control, IM meat 

Mycostat, 85 
Mycotoxin, 285-290 
Myofiber, 92, 94-96, 124, 125 
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N 
Newtonian fluid, 4-6, 34 
Newtonian viscosity, 5 
Newtonian zone, 34 
Nisin, 283 
Nitrite, microbial control, 121, 122-123, 124 
Nonstarter lactic acid bacteria, 198, 199, 

211, 219-220,230 
future research, 295 
quality, 250-251 
temperature, 256-257 

Normal stress, 13-14,23 
North America, IM meat, 80-82 
NSLAB, see Nonstarter lactic acid bacteria 
Nutritive value 

cheese, 277-283 
IM meat, 136-138 

0 
octopus, 344 
Off-flavor 

cheese, 236, 239-242 
fish, 349 

Oil, viscosity, 45 
Optimization, IM meat processing, 138-143 
Orthophosphates, 268-269 
Oscillatory shearing, 20-23 
Osmoregulatory capacity, 119 
Osmotic treatment, 96-97, 101, 110-113, 

Oxidation 
149-150 

IM meat, 133-136 
lactate, 199 

Oxygen, microbial control, 121 

P 
PAGE, see Electrophoresis 
para-casein, 264, 265-267 
Parmesan cheese 

contamination, 287 
flavor, 243,245 
lipolysis, 205 
peptides, 230-231 
ripening, 255 
texture, 254 

Pasteurization 
cheese products, 259-277 
IM meat, 121 

Pastirma, 74-75, 123 
PCPs, see Cheese, processed products 
Pelagic fish, 351 
Pemmican, 81 
Pepperoni, 78 
Peptidase, 215,216-218,220,223-225 
Peptization, 265 
Perch, 340 
Permeability coefficient, 185-186 
Pet food production, 83-85, 118, 126 
PGE, see Pregastric esterase 

cheese, see Cheese, pH 
IM meat, 121, 123, 124, 126, 148 

PH 

Phosphates, 269 
Plasmin, 213-214 
Plate-plate geometry, 29-31 
Polymer 

junction zone, 42 
rheological properties, 48-53 

Polyphosphates, 267-269 
Polysaccharide dispersion, 46 
Pork, 75, 76, 79, 83 

energy costs, 145 
heat processing, 107 
microbial control, 123-124 
process techniques, 90 
structural alteration, 93 
texture, 125 

Porosity, IM meat, 110 
Power law, rheology, 5-6, 34, 46, 56 
Precipitation, versus gelation, 183-184 
Pregastric esterase, 202 
Prerigor processing, IM meat, 93 
Preservation, IM meat, 85-88, 93, 118-119 
Processed cheese products, 259-277 
Proosdij cheese, 243 
Prosciutti, 79 
Protein, see also Casein 

gel-forming, 186-1 87 
nutrition, 277 
surface area-to-volume ratio, 195 

Proteinase, 21 1-225, 257-258 
Protein denaturation, 100 
Protein efficiency ratio, 137 
Protein matrix, 124, 125, 266-267 
Protein quality, IM meat, 136-137 
Proteolysis 

cheese, 176-177,209-234,236,255 
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fish, 337 
IM meat, 131 

Pseudoplastic behavior, 5, 6 
Pseudoplastic fluid, 56 
Putrescine 

cheese, 234 
fish, 337-339,341-346, 349-351, 

353-356.358 

Q 
Quality 

cheese, 184-193, 246-254 
fish, 350-352 
IM meat, 114-138 

Quarg cheese, 178 
citrate, 201 
syneresis, 190 
ultrafiltration, 193 

R 
Rainbow trout, 349 
Raoult’s law, 99 
Recovery response, creep test, 20 
Ree-Eyring equation, 34, 46 
Relative humidity, 98, 108, 109; see also 

Water activity 
equilibrium, 115-116 

Relaxation test, rheology, 19-20, 58 
Rennet 

addition, 188 
coagulation, 169-178,249-250,293 
inactivation, 197 
lipases, 202 
substitutes, 172 

Reptation, 39-40 
Rework, processed cheese, 273 
Rheology, cheese, 186, 254-255, 273; see 

Rheology, semiliquid foods, 1-69 
background information, 2-3 
basic concepts, 3-12 

ideal elastic behavior, 7-8 
shear rate, 4-6 
shear stress, 4-6 
time effects, 8-9 
viscoelasticity, 9-12 
viscous flow, 4-6 

Bird-Carreau, 37-39.49-52,54 

also Cheese, texture 

constitutive models, 33-44 

Casson, 34, 46 
concentrated solutionlmelt theories, 

Cross equation, 34, 46 
dilute solution molecular theories, 

Doi-Edwards, 39-41, 52-53 
Herschel-Bulkley, 6, 34, 46 
Leonov, 59 
Maxwell, 9-10, 43, 58 
power law, 5-6,34, 46, 56 
Ree-Eyring equation, 34, 46 
rigid rod, 36-37 
solid foods, 41-44 
steady shear flow, 33-35 
usefulness, 62 

37-41 

35-37 

definition, 2. 3 
engineering properties, 44-61 

dough, 53-55,58-59 
emulsions, 55-58 
entanglement, 48-53 
extensional flow, 58-59 
formulations development, 59-61 
polymers, 48-53 
steady shear viscosity, 44-46 
yield stress, 6, 46, 48 

experimental methods, 12-23 
biaxial extension, 16-17, 58, 59 
creep test, 20, 43, 56-57 
extensional flow, 14-17 
linear viscoelasticity, 10, 18-23 
sinusoidal oscillatory shearing, 20-23 
steady shear measurement, 12-14 
stress relaxation test, 19-20, 58 
transient flow, 17 
uniaxial extension, 14-16 

gelation, 41-43, 60-61 
instrumentation, 23-33 

capillary tube geometry, 24-26 
concentric cylinder geometry, 31-33 
cone-plate geometry, 27-28 
error sources, 26, 28, 33 
plate-plate geometry, 29-31 

research needs, 62 
Rheometer, 23-24,48 

capillary, 26, 59 
cylinder, 33 

Ricotta cheese, 178, 193 
Rigidity, modulus, 8 
Rigid rod model, 36-37 
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Rigor mortis, 91-93 
Ripening 

cheese, see Cheese, ripening 
IM meat, 108-110, 122, 130-131 

Rockfish, 355 
Romano cheese, 199,205 
Rouse-segmented chain model, 40 
RP-HPLC, see Chromatography 

S 

Safety, 283-292; see also Contamination; 

Sailfish, 352 
Salad dressing, 56-58 
Salami, 77-78, 85, 118, 122 
Salchichon, 83 
Salmon, 355 
Salt, emulsifying, 263, 267-272 
Salting, cheese, 166, 177-178 
Salt-in-moisture, cheese, 198, 251-253 
Sardine, 339, 346, 352 
Sausage, 76-79, 83 

energy costs, 146 
fermentation, 95, 109-110, 122, 125 
preservation, 118-119 
production problems, 88-89 

Scallop, 345, 349 
Scombrotoxicosis, 337, 346-348 
Seafood, see Biogenic amines, fish and 

Searle cylinder geometry, 31 
Semidry meat production, see Dehydration 

Shaping, cheese, 166 
Shear 

oscillatory, 20-23 
steady, 12-14,33-35,44-48 

Food poisoning 

shellfish 

control, IM meat 

Shear force, 103 
Shear history, 59-60 
Shear modulus, 8, 56 
Shear rate, 4-6, 12-14 

Shear resistance, 95-96 
Shear strain, 10-12 
Shear stress, 4-6, 24-33, 28 
Shear thickening, 5-6 
Shear thinning, 5-6 
Shelf life, 90, 118, 164; see also Preservation 

rheological instrumentation, 24-33 

Shellfish, biogenic amines, see Biogenic 

Shrimp, 346,355 
Simple extension, 15 
Skipjack tuna, 350, 351, 354 
Slice-cured meat, 75 
Slippage, rheological instrumentation, 26, 

Slurries, cheese, 259 
S/M, see Salt-in-moisture 
Sobrasada, 79 
Solid foods, rheology model, 41-44 
Sorption, 99-100,125 
Spanish mackerel, 337 
Spermidine, 337, 341-343,350,352 

analytical techniques, 354-356 
Spermine, 337-339,341-343,350,352 

analytical techniques, 354-356 
Spoilage, see Contamination 
Spreadability, 275 
Squid, 344 
Stabilization, IM meat preservation, 85-88 
Starch, 60 
Starter bacteria, 196, 201, 203, 215-225, 250 

Steady shear flow, 33-35,44-48 
Steady shear measurement, 12-14 
Sterilization, IM meat, 86 
Sticky point, 117 
Storage, IM meat, 93 
Storage modulus, 22-23 
Strain 

amines, fish and shellfish 

30-31 

modified, 258-259 

Hencky rate, 15 
oscillatory, 21-22 
shear, 10-12 

compressive, 7-8 
oscillatory, 21-23 
shear, 4-6, 24-33, 28 
tensile, 7-8, 16 
yield, 6, 46, 48 

Stress 

Stress coefficient, 13, 23 
Stress difference, 13-14 
Stress overshoot, 17 
Stress relaxation test, 19-20, 58 
Stunning, electrical, 125 
Sun-drying, 73-74 
Surface area-to-volume ratio, 195 
Surimi, 351 
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Swiss cheese 
Ravor, 245 
histamine poisoning, 346 
lactate, 198, 200 
lipolysis, 201. 205 
peptidases, 224 
peptides, 231 
proteolytic agents, 21 1 
ripening, 255 
texture, 176 

Syneresis, 174, 185-186, 190-191 

T 

Taste, see Flavor 
Temperature, see also Heating 

creaming action, 276-277 
energy costs, 144 
Ravor, 131-132 
freshness, 349-350 
gelation, 192 
glass transition, 117-118, 134-135, 150 
histamine poisoning, 348 
microbial control, 119-121 
process optimization, 139, 140 
quality factor, 187-188, 253-254 
ripening, 253-254,256-257 

Tenderness, IM meat. 91 
Tensile stress. 7-8, 16 
Texture 

cheese, see Cheese, texture 
IM meat, 124-126 

Texturized cheese, 261 
Thickening, shear, 5-6 
Thinning, shear, 5-6 
Tilsit cheese, 287 
TLC, see Chromatography 
Training, food science, 119 
Transient Row. 17 
Trout, 349 
Tumbling, IM meat, 103 
Tuna fish, 337, 338, 350 

chromatography, 353-354,355 
quality control, 351-352 

Turkey (country), IM meat, 74-75 
Tyramine poisoning, 290, 291-292 

U 
Ultrafiltration. cheese, 193-195 
Unbound moisture, definition, 97-98 
Uniaxial extension. 14-16 

V 
Vapor pressure, 97-98 
Viscoelasticity, 9-12 

biopolymetric materials, 48-53 
definition, 9 
emulsions, 56-57 
linear, 10, 18-23 

Viscometer, 26, 30 
Viscosity 

apparent, 5-6, 25, 274 
cheese, 189 
coefficient, 4-5 
complex, 23 
definition, 4 
dynamic, 4-5 
extensional, 16, 17 
glass transition, 117 
intrinsic, 116 
Newtonian, 5 
rework, 274 
rheological instrumentation, 24-33 
selected foods, 44-46 
transient, 17 

Viscous drag, 24 
Viscous flow, 4-6 
Vitamins. 280-281 

W 

Water 
bound and unbound, 97-98,265 
diffusion coefficient, 132, 135, 142 
holding capacity, 100, 125-126 
sausage fermentation, 109-110 
vapor pressure, 97-98 

Water activity, a, 
cheese ripening, 178 
definition, 98 
IM meat, see Dehydration control, IM 

meat 
Water adsorption, 100 
Water holding capacity, 100, 125-126 
Weight loss, IM meat, 101 
Wet heat, 120 
WHC, see Water holding capacity 
Wheat dough, 53-55, 58-59 

Y 

Yield stress, 6, 46, 48 
Yogurt, 187. 189 
Young’s modulus, 7, 254 
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Zousoon, 76, 137 
color, 128-129 
energy costs, 145-146, 147 
flavor, 132,133,136 

microbial control, 124 
osmosis, 111-113 
prerigor treatment, 93, 147 
process improvement, 89-90 
texture, 125 




