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fermented meat products (sanitation), 451 —2

fermented sausage(s), 3—8, 92, 93, 99, 102—5,

107—15, 117,119—37, 139—46, 148, 149,

151,152,156—63,165—70,172—5,177—88,

488—90

importance, 5 —6

fiber, 230, 234, 239, 241, 245—7, 249, 250

Filipino sausage, 5

longamisa, 5

filling, 488

fish oil, 230, 234, 238

fiellmorr gilde, 339

flavor, 89, 94, 96, 107—12, 117—19, 121—2,

129—31,137,139,140,142—4,146—9,157,

158,169—74,170—1,177,182,185,193,

217—25, 254,462, 465

formation, 56—8, 63, 64, 66, 67

objectionable, 61

rancid, 60, 61

folic acid (FA), 246

Food and Agricultural Organization (FAO),

451—2, 458

Food and Drug Administration (FDA), 444, 448

foodborne, 110,111,122,123,136,165,182

food chain, 263—9

food hygiene, 487

regulation, 487

food preservation, 265

food safety see safety

food safety objectives (FSO), 266, 268

frankfurter, 331

free amino acids, 235

freezing, 488

frozen, 55, 56, 61,66

lard, 55, 56, 59,64, 65

meat, 55—67

fructooligosaccharides, 245, 247

fruit, 245, 248

fuet, 302, 306, 416, 422

gam ngan cheong (gold silver sausage), 5

geema, 340

gel, 57, 58, 62 —4, 66

glucono—delta-lactone (GDL), 207, 283, 295,

314

glycolysis, 217

goat meat, 323, 326

gold silver sausage, 5

good manufacturing practice (GMP), 452

goon chiang, 5

greema (jamma, goat-based meat product), 323,

326

green ham, 321, 324

growth promoters, 431 — 2

HACCP see control points; hazard analysis and

critical control points (HACCP)

ham

aroma ham, 380

beetles, 352 — 3

checking hams, 380

green ham, 377, 380

ham piles, 378, 379

Iinhua ham, 377 — 80

mites, 352 — 3

post-ripening, 377, 379, 380

ripening hams, 379 — 81

Rugao ham, 380, 381

salting, 377 — 8

soaking hams, 378

sun-drying, 377, 378, 380

Xuanwei ham, 380, 381

hard salami, 297

hazard, 90, 389, 390

hazard analysis and critical control points

(HACCP), 261, 266, 267,352, 443,451,452,

454, 455, 458, 469, 487 —- 8

health, 229, 232—40

factor, 263

risk(s), 129, 157

heat transfer, 43 — 4

equipments, 44 — 5

mass transfer, 43 — 4

procedures, 45

heavy metals, 433

herbs, 234

high hydrostatic pressure, 387, 424

histamine see amines

horse meat, 340 —1

humidity, 315

Hungarian salami, 317 — 8

hurdle effect, 3

hurdle technology, 32 — 4

curing, 33

fermentation, 33

biopreservation, 33

packaging, 34

storage, 34

refrigeration, 33

salting, 33

spicing, 33

hydrogen peroxide, 14

hygiene, 443 — 9

clean areas, 445, 448

criteria, 268 — 70

disinfection procedure, 444 — 6

European Hygienic Engineering and Design

Group (EHEDG), 445, 448

factory building design, 444

good hygiene practice (GHP), 266, 267, 270,

446

hygiene facilities, 445

personal hygiene, 445, 447 — 8

plan hygiene design, 444

preservation treatment, 444

hygienic plant design, 454

ingredients, 302, 304, 306, 311

intakes (meat, recommended), 233

International Organization for Standardization

(ISO), 445, 448, 457

intramuscular fat, 59, 65, 67, 169, 363, 364,

366— 8, 374

inulin, 234, 245, 247, 249

iron, 231, 232, 238—40, 241, 243

isterband, 319

Italian salami, 253

jamon crudo see dry-cured ham

jerky, 336

Jiangquhai pigs, 322, 324, 380

Iinhua pigs, 321 —3

juiciness, 55—7, 59, 67

kantwurst, 317

kargyong (fermented meat product), 326

karpatensalami, 340

kazy, 340

kheuri (meat product), 326

kielbasa, 318

kinetics, 35

Korean sausage, 5

sooday, 5

sunday, 5

kotimainen mettwurst, 339

la chang, 323

lactic acid, 7,53, 173,210,218

lactic acid bacteria (LAB), 8, 15, 99—105, 107,

109—10,112—15,117—19,124—30,135—7,

143,153,155—60,158—60,166,167,

169—75, 174, 175, 177, 185—7, 207,218, 302

309— 11, 357—8, 493

Lactobacz’lli,314, 335, 385, 419, 420

Lactococci,387

lamb—aspaeipylsa, 340

landjager, 317

lap cheong (la chang), 323

Lebanon bologna, 285

leek, 64—7

leucine, 235

Leuconostac gasicomitatum.386

Liangtouwu pigs, 380

lipases, 52—3

lipid oxidation, 56, 59—67

lipids, 50— 1, 332

fatty acids, 50

oxidation, 463

phospholipids, 50—1

triacylglycerols, 50

lipolysis, 15, 201 —2, 217,236,239, 240

lipolytic and proteolytic activities, 140—3

lipoprotein, 316

liquefied fat, 321, 324

Listeria monocytogenes,102, 111, 113, 126, 135—7,

261, 283,335, 387, 389—92, 396—402, 406,

409, 437—8, 451, 456—8

live weight, 55, 65

longamisa, 324

low fat, 158

low salt see low-sodium products

low—sodium products, 251 —7

lukanka, 302

lup cheong, 340

lupin (as ingredient), 64

lycopene, 246

magret, 336

Maillard reaction, 218

manganese, 232, 234

manipulation (food), 451, 452

manta, 340

manufacture, 301 — 3, 308,311

)

manufacture of fermented sausages, 16, 107- 8:
1 19, 177

MAP packaging (cured), 28

marbling, 59

maturation, 173—4

meat, 229—40

consumption, 355 —6

fermentation(s), 104, 105, 117—21, 123, 124,

126,127,129—31,135—7,145,146,

157—9,161,165,167,170, 171,174,175,

180

production line, 264

meat (as ingredient)

bovine, 55, 67

DFD, 58

game, 55

ovine, 55

pre»rigor meat, 55, 57, 63

PSE (exudative meat), 58, 66

Mediterranean, 313

diet, 233

fermented sausages, 131

Mediterranean products, 301— 12

composition, 303, 308—11

flavor, 301—8, 310— 12

fatty acid conversion, 305—6

free amino acid conversion, 305, 312

herbs and spices, 302, 306, 311

mold, 303, 305, 306,308,311

Mediterranean sausages, 3—4

coppa, 3

milano, 3

salchichon, 3

saucisson d’Alsace, 3

medwurst, 319

methionine availability, 236

methyl bromide, 352

mettwurst, 316, 320

microbial ecology, 104, 105, 112, 114, 135, 137,

177 -— 88

microbial spoilage, 58, 62, 63

microbiological guidelines, 270

microbiological methods, 4S7

biofilm detection test TBFTM 300, 457

food safety management system (FSMS), 457,

458

microbial assessment scheme (MAS), 457, 458

microbiological safety, 235

microbiological standard, 270

microbiology, 309— 12

microorganism(s), 99—105, 107, 108, 110—12,

114, 117, 118£121—5, 127, 129, 131,132,

137, 139, 143, 144, 147, 148, 155, 156,159,

161,169—71,173,177—82,184,186

Middle East sausages, 4

pastirma, 4

soudjouk, 4

modified atmosphere, 386—7

modified atmosphere packaging, 201, 202

moisture, 462

moisture—to-protein ratio, 260, 283, 295 —6

mold(s), 8, 13,89, 92, 93, 100, 108, 110—12,

130—2,139,140, 143,144, 147—53, 173,175,

177,178,182, 303, 305,306,308, 311, 315,

379 — 81, 391

monoamineoxidase, 414

morrpolse, 318

muscle, 229, 230, 236—8, 240

muscle structure, 49

t
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myceliate fungi, 323 — 5

mycotoxins, 433

myofibrillar proteins, 235

myoglobin,19—21, 23, 27—9, 55,57—60,195,

332

metmyoglobin, 27, 28

nitrosomyoglobin, 27 — 8

myosin, 208

Nan-an, 336

nasal impact frequency, 220

National Country Ham Association, 348

natural casing(s), 89—96, 99

nem-chua (fermented pork sausage), 322, 324,

325

Nepalese sausage, 5

nham

fermented pork sausage, 322, 324— 5

Thai fermented sausage, 5

nitrate, 19—30, 195, 199—200, 229, 234—6, 239,

284, 314, 350, 415, 430

potassium nitrate, 19—21

sodium nitrate, 19—21

nitrate reductase, 199—200

nitric acid (color), 19, 21

nitric oxide (NO), 21, 24, 29, 30

synthase, 200

nitrite, 8, 19—30, 195,229, 233, 235, 236,239,284,

314, 319, 333, 350, 424, 429—30

potassium nitrite, 19—21

sodium nitrite, 20—2, 25, 27, 30

nitrite reductase, 200

nitrosamines, 21, 22, 28—9, 429—30

nitrosation, 316

nitrous acid, 19, 21, 22

non—protein nitrogen, 15

North American sausages, 3

lebanon bologna, 3

pepperoni, 3

Northeastern sour Thai-style sausage, 5

Northern European sausages, 4, 121, 122, 173

German sausage, 4

jalokowa, 4

katwurst, 4

krakowscha succha, 4

teewurst, 4

nutrition, 229—40

nutritional guidelines, 232, 233

oat, 245

obesity, 229, 232, 238, 240

oils (as fat replacers), 243 — 5, 247, 248

oleoresins, 79

olfactometry, 220—1

organic curing, 200— 1

ostrich meat, 341

Oxidation, 218,231, 233, 235, 236, 238—40, 243,

245 — 7,249, 250, 431

lipids, 431

protein, 431

oxidative enzymes, 52

packaging, 488, 492

packaging conditions, 247

packaging functions, 273 — 4

communication, 273 — 4

containment, 273

convenience, 273, 274

protection, 273, 274



 

74,

)4,

98,

quality, 174,253 — 4, 263 — 7,269,315, 335,487 — 93

control, 461 — 7

management system, 451, 452

rallersnabb gilde, 339

rancidity, 236

raw materials, 169—70, 461, 487—8, 492

raw materials (sanitation), 443, 444, 446

ready-to—eat (RTE) products, 307, 385,451, 458

red color, 19, 27, 28

red meat, 231, 233, 237—9

red, soft, exudative (RSE), 53

ripening, 15, 210—11, 301— 12, 361 —8

acceleration, 307, 312

autooxidative phenomena, 304, 306

casing, 301, 303, 306, 308, 311

exogenous enzymes, 307, 308

lipid breakdown, 304

risk analysis, 266

rohwurst, 316

Rugao ham, 322, 324

Russian salami, 320

safety, 99, 100, 10345, 107, 108, 111— 14, 117, 118,

122—7,129,132,135,137,144,148,152,

161,165,167,170,173—5,177,185,187,

254, 316

sai ua (dried northern Thai sausage), 5

salami, 242—50, 302, 307,487

Turkish type, 245, 248

salchichon, 242—7, 249, 302, 306—8, 416, 422

Salmonella spp., 111, 113, 261, 390—2, 402—6,

435 ~6, 438

salt, 8, 172—3, 229, 233—5, 237,238, 240, 251 —2,

284, 316, 389, 488—92

salting, 321 — 3, 361 —8

saltpeter, 19—21, 29

salt reduction, 224, 252 —4, 464

salt substitutes

calcium salts, 242, 243

KCl, 242

K-lactate, 242

MgClz, 242, 243

sanitation, 451 —9

satchu (meat product), 323, 326

sausage(s), 55—67, 89—96, 99~ 105, 107~ 10,

112~14,117—37,140,143—5,147,151,152,

156—62,164—6,168—71,173-5,177—88

chacinados, 356

dry-cured fermented, 57, 59, 61, 64

fermented, 55—67

schlackwurst, 316

Scientific Committee on Foods (SCF), 268, 271

Scientific Committee on Veterinary Measures

relating to Public Health (SCVPH), 266,

268, 269

Scientific Panel on Biological Hazards

(SPBIOHAZ), 268,271

seasonings, 333, 461

semidry, 313, 389, 390

semidry-fermented sausages, 129

sensory

characteristics, 55, 57—60, 62—7

features, 55, 56, 58, 59, 61

properties, 245—7, 250

quality, 462 —4

traits, 57, 59, 63, 66

sensory evaluation

affective methods, 192

difference tests, 192

profile tests, 192

ranking tests, 192

shelf—stable, 260, 283

shuzhuk, 340

Singapore sausage, 5

chicken sausage, 5

pig liver sausage, 5

special grade pork sausage, 5

slow-ripening products, 266

smoke, 41 —2, 313, 315, 319

benefits, 42

color, 41

flavor, 41 —2

hazardous compounds, 43

preservation, 40—1

risks, 42 —3

taste, 41 —2

smoked meat product, 323, 326

smoke flavourings, 430— 1

smoking, 34, 39—45, 488, 490, 492

basic principles, 39—45

snijworst, 317

sodium chloride (see also salt), 65—7

sodium nitrite, 20—2, 25, 27, 75, 156, 157, 199,

200, 229, 284, 288, 297, 298, 324,333,347,

350, 359

softness, 314

solid phase micro—extraction (SPME), 219—20

soonday, 5

soudjouk (sucuk), 339, 341, 393 — 5,401

soutjoukia, 340

special grade pork sausage, 5

spices, 173, 217, 234, 236, 314—20, 461,463,488,

489

commonly used, 80

definition, 79

origins, 81

sanitation, 82

spoilage, 385— 8

spoilage microbiota/microorganisms, 101, 111

Sri Lankan sausage, 5

stabburspolse, 318

standards, 487

ISO, 487

micrpbiological, 493

staphylococci, 16, 103—5, 110, 112, 114,115,117,

119,121—31, 136,143,161—4,166,167, 169,

171, 175, 183, 185—7, 199,283, 463

Staphylococcus (see staphylococci), 100, 102—4,

108,110—15, 117—21,123—8,133,135—7,

144—6, 160—4, 166—9, 174, 175, 179,180,

184—7, 314, 385, 387, 389—90, 392, 406—8,

435, 438

Staphylococcus aureus,101, 111~ 13, 125, 126, 128,

133,144,145,160,162,166

starch, 229,230, 239

starter, 315, 333, 336, 398, 424

starter culture(s), 8, 13— 15, 99, 100, 103—5, 107,

110—15, 117—27,129—33, 135—7, 140,

142—6,143—6,148—53,155,157—62,

168—75, 177—8, 184—8, 199, 297,461,

488—90

catalase-positive cocci, 489

lactic acid bacteria, 489

molds, 490

yeasts, 490

storage, 273 —80

strecker reaction, 218

   

stuffing, 334, 389

sucuk, 243,244, 246—8, 250, 302

sugar(s), 229, 230, 232, 488

suka k0 masu (meat product), 323, 326, 340

summer sausage, 285, 340, 399

sundae, 5

sun drying, 321— 4

svartpolse, 318

synbiotics, 157 — 8

Szegedi téliszalami, 317

tangy taste, 325

taste, 242—4, 250, 253, 463

technological microbiota, 100, 102—3,

108— 11

teewurst, 313, 395, 401

téliszalami, 318

texture, 193—4, 242, 244—6, 248, 251, 462, 465

Thai fermented sausage (Nham), 5

"111:0 sausage, 5

goon chiang, 5

nham (Thai fermented sausage), 5

northeastern sour Thai—style sausage, 5

sai ua (dried northern Thai sausage), 5

thiobarbituric acid reactive substances (TBARS),

236

tocino, 356

tocopherol, 59—61, 65

toxic compounds, 429—34

toxins/metabolites, 265, 268—71

toxoplasma see parasites

traceability, 489, 540

traditional fermented sausage“) 99 102_4 111

112,125,129,135,180,181,183 185
186 ’ ’

transfer, 93, 123, 125, 126, 128, 163—4, 167 168

186 ’ ’

transport phenomena, 44—5, 254

trichinae, 260, 283, 350

triglycerides, 56, 60, 64, 66, 217

tryptophane, 229

tyramine sec amines

United States Department of Agriculture Food

Safety .md Inspection Service (USDA—F515)

259, 261. 283. 347

urutan (fermented pork sausage), 323, 325

validation, 261

vegetables (as ingredients), 62, 64

verotoxigenic E. coli (VTEC), 111

veterinary drugs, 431 —3

virus, 391

vitamin E, 59, 66, 231, 234, 238, 239

vitamin E, alpha tocopherol, 248

Vitamins, 51,231, 238,316

volatile compounds, 56, 60, 66, 143, 144,

172—3, 218—25, 254, 321, 323,

324, 365

waste, 444, 446, 448

control, 446

management, 452

water, 444, 446
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water, 55 — 60, 62 — 4, 66, 301

448

activity. 55 — 7, 59, 60, 62-5 67

holding capacity 55 57 s 6’ i — . 3,66, —

189—91 251 2’

migration, 58, 59

in muscle, 57, 58, 60, 61

water activity (aw), 7, 217, 251, 283, 295, 491

Westphalian salami, 316

Wheat, 245

winter salami, 317

wood-smoke, 39—40

Wujin breed, 322, 323

Wujin pigs, 380

,303, 444, 445, 447,

Xuanwei ham, 322 —4

yak, 323, 326

yeast(s), 8,13,108,110—11,113, 114,130,131,

135,137,139—46,171,173,178,179,182—5,

322—~5, 380, 381, 386

Candida, 139—42, 144, 146

Debaryomycex (D. hansenii), 139—42, 144—6

Hansenula, 139—41

Pichia. 139—41

Rhodotorula, 139—41

Yarrowia, 139, 140, 142, 144—6

Yersinin entcrocolitica,111, 437

Young’s modulus, 210— 11

zinc protoporphyrin, 197

zoonotic agents, 263 — 6



Fermented meat products have been consumed for centuries in many different parts of the world.

Today they constitute one of the most important groups of food worldwide. Bacterial cultures are

used in their manufacture to preserve the meat and to confer particular textures and sensory

attributes upon it. Examples of fermented meats include salami, chorizo, pepperoni, and saucisson.

This fully revised and expanded reference on meat fermentation presents the principle fermented

meat products and the processing technologies currently used in their manufacture. The 54

chapters of this substantial book are grouped into the following sections:

0 Meat fermentation worldwide: overview, production, and principles

0 Raw materials

0 Microbiology and starter cultures

0 Sensory attributes

0 Product categories: general considerations

- Semidry—fermented sausages

0 Dry—fermented sausages

0 Fermented products from poultry and other meats

0 Ripened meat products

0 The biological and chemical safety of fermented meat products

0 Processing sanitation and quality assurance

There are five new chapters in the second edition, addressing the following topics: smoking

and new smoke flavourings, probiotics, methodologies for the study of the microbial ecology in

fermented sausages, low sodium in meat products, and Asian sausages.

Handbook of Fermented Meat and Poultry, Second Ed/t/on provides readers with a full overview

of meat fermentation, the role of microorganisms [both naturally present and added as starter

cultures]. safety aspects, and the main chemical, biochemical, physical, and microbiological

changes that occur in processing and how they affect final quality. Readers will find descriptions of

the main types of fermented meat product worldwide and their main characteristics.
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