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Preface

The first edition of this book was the product of some of the best poultry and food scien-

tists in the world. Its concept was born from the need for a good instructional textbook in

the poultry processing and product quality courses taught by many of the contributors.

This second edition has been expanded and updated by the same collection of excellent

scientists with the addition of even more expert contributors. It remains an instructional

and not necessarily exhaustive review of the scientific literature in each of its component

areas. In addition to its teaching use, this book will continue to be a useful reference for

academic researchers, industry personnel, and extension specialists/agents seeking fur-

ther knowledge.

Most of the contributors are active participants in the 8-1027USDA Multi-State Research

Project, and the collaborative relationships fostered by this project have made this second

edition possible. The field of poultry meat processing is grateful for the contributions of

these authors. The editors are also indebted to Elizabeth Hirschler for her excellent tech-

nical and creative assistance, which made the first edition originally possible. As editing

such a book requires much time and attention, the editors appreciate the understanding of

their spouses during the preparation of this book.

Although Alan Sams was the editor of the first edition, Christine Alvarado and Casey

Owens—Hanning have done Virtually all of the coordination, facilitation, and editing

involved in the second edition. Without them, this second edition would not exist. It is

evident from their scientific knowledge and editorial skill that they received only the best

education and training and have honed their abilities as they have each established well-

respected and successful careers. Their mentor is very proud of them.

Casey M. Owens, Ph.D.

Christine Z. Alvarado, Ph.D.

Alan R. Sams, Ph.D.

Editors
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Polystyrene (PS), 106, 109—111

Polyvinyl chloride (PVC), 105

Polyvinylidene chloride (PVdC), 105—106

Portion control and uniformity, 61—64

Postmortem electrical stimulation, 58

Postmortem inspection, 73—75

Potassium acetate and diacetate, 260

Potassium sorbate, 195

Poultry and Egg Market News, 92

Poultry Products Inspection Act (PPIA), 69

Preblending of emulsified products, 268

Prechiller machines, 43—44, 425—426

Predusting, 286—287

Preservation

curing as a technique for, 326

ingredients, 254—257

Preslaughter process, 5—6, 163, 165. See also Processing

industry

feed withdrawal, 7, 8—16

harvesting, 6—8, 398—400

injuries during, 18—20

live shrink, 16—17

welfare guidelines dealing with, 398—401

Probiotics, 166—168

Process control procedures, 344—349

Processed meat packaging, 114—117

Processing industry. See also First processing;

Packaging; Preslaughter process; Second

processing

efficiency, 25—26

global market, 1—2

related fields, 1

vertical integration of companies, 1, 2, 3, 7, 101

Profile tests. See Instrumental analysis

Protection function of packaging, 102

Protein gelation, 253

Proteins, muscle

interactions with fat, 238—239

interactions with proteins, 239—242

interactions with water, 236—238

mechanical separation and, 298

model systems in functionality research on, 242

myofibrillar, 56, 233—234, 239

role in comminuted products, 235

role in formed products, 235

sarcoplasmic and stromal, 234—235

PSE meat, 20—21, 47—48, 63—64

Pseudomonas, 210—212, 214, 219—221

detection of, 224

Psychrotrophic spoilage bacteria, 213—214, 218,

219—222, 224—225

Q

Quality, meat. See also Inspections

curing and, 326—330

definitions of, 337

factors that influence or contribute to, 150—153

formed products, 248—249

Index

gender of broilers and, 151—153

grading and, 54, 92—94

harvesting and, 6—8

heat stress and, 20—21

improper chilling and, 47—48

instrumental methods of analysis, 137—153

management control and, 337—338

portioning and, 63—64 I

sensory evaluation of, 126—137

Quality assurance departments

Acceptance Sampling, 342—344

current issues, 349—352

functions, 338—339

inspection systems, 342—349

manuals, 341—342

new technology for, 352

organization, 339—340

process control procedures, 344—349

systems, 340—341

Quantitative Descriptive Analysis (QDA), 134—135

R

Rancidity, 292, 330

Ranking tests, 133

Rating scales, sensory response, 135—136

Ready-to—cook (RTC) poultry, 279

grading, 92—94

inspection, 83—84

yield, 54—55

Ready-to-eat (RTE) poultry, 178—179, 186, 279, 324,

331—332

Recalls, 192

Red wing tips, 29—30

Refreezing, 250

Regenerated collagen, 262

Regulations

baby food, 297

food safety, 177—179

kosher, 422—423

marination, 314—316

mechanical separation, 296—298

organic, 402—406

poultry inspection, 71—72, 75

Rendered fat, 385

Rendered inedible coproduc ts, 389—393

Reproductive organs, 297f387

Research, packaging, 112—113, 115—117

Residue monitoring, 84—85

Rigor mortis, 56—58

Rooms, testing, 130, 131

S

Safety, food. See Foodborne disease and food safety

Salmide, 196

Salmonella, 9, 16, 71, 83, 88—90, 118—119, 121, 176, 213,

220—221

antemortem crop contamination intervention, 163

Index

antemortem intervention, 159—161

biosecurity and, 164—165

chemical litter treatments, 163—164

chemical treatments, 193—196

crop removal and, 184

food safety regulations and, 177—179

live haul/transport considerations, 165

medications for, 165—166

physical treatments, 197—199

prevalence of foodborne illness due to, 157—158

probiotics and competitive exclusion effects on,

166—168

on proceSSed poultry, 179—180

scalding and defeathering effect on, 183

spread during transportation, 183

upper gastrointestinal tract and carcass

contamination with, 161

Salts, 236—237, 255—256, 257, 260, 281, 325

Sanitation, plant, 189—190. See also Pathogen

Reduction (PR) system

inspections, 83

microbial testing and, 88—91

Sanitation Performance Standards (SPS), 71, 86

Sanitation Standard Operating Procedures

(SSOPs), 71, 86—87

Sanova Food Quality System, 194

Sarcoplasmic proteins, 234—235

Sarcomere, 56—57

Saturated fat, 364

Scalding feather removal, 30—31, 183, 401

Scaling, category, 133—134

Sealing agents, packaging, 102

Second processing

adding value, 51—52, 53, 279

aging, 55-58

deboning, 58—61

foodborne disease and, 186

formed products, 263—270

parts configurations, 52—54

portion control and uniformity, 61—64

yield, 54—55

Sensory quality evaluation

affective methods, 128—129, 136—137

aroma and taste in, 127

attributes, 126—128

category scaling, 133—134

considerations in conducting, 129—131

consumer testing, 136—137

descriptive analysis, 134—136

determining which type of test to use in, 129

difference/discriminative tests, 131—132

duo-trio test, 132—133

flavor profile, 134

laboratory/analytical methods, 128

methods, 128—129

paired-comparison test, 133

ranking tests, 133

rating scales, 135—136

\'
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relationships between instrumental procedures

and, 144—148

sample presentations and preparation for, 129—130

sight, touch, and hearing in, 127

test formats, 131—134

testing rooms, 130, 131

texture profile, 134

triangle test, 132

two-out—of—five test, 133

Sensory Spectrum, 134—135

Septicemia/toxemia, 77—78

Shear tests. See Instrumental analysis

Sheep casings, 262

Shelf life, 207—209, 219

Shewanella putrefaciens, 221

Short feed withdrawal, 13

Shrink, live, 16—17

Sight, touch, and hearing in sensory evaluation of

meat, 127

Skin

gelatin from, 388—389

and leaf fat, 384—385

Slaughter process

antemortem inspection, 72—73

evisceration, 33—43

exsanguination, 29—30

feather removal, 30—33

halal dietary laws and, 417—418, 426—428

inspection, 40—41, 83

kosher dietary laws and, 411—412, 424—425

sanitary, 83

stunning, 26—29

unloading, 26

welfare guidelines dealing with, 398—401

Slime formation, 216

Slitter machines, 62, 63

Smoke, liquid, 257, 332—333

Smoking and curing, 331—333

Soaking, 316

Sodium bisulfate (SBS), 195

Soft scalding, 30

Solids

fixed (FS), 373

total suspended (TSS), 372

total (TS), 372—373

total volatile (TVS), 373

Sorbitol, 256—257

Sous vide method, 120—121

South America, 2

Soy proteins, 258—259

Spent hens and roosters, 385—387

Spices, 260—261

Spoilage, bacteria

bacterial conditioning and, 218

detecting, 222—224

effect of freezing on, 218—219

effect of storage temperature on generation times

of, 209—213

eliminating, 219—222
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factors affecting shelf life and, 207—209

flora identification, 214—215

growth temperature classification and, 206—207

impedance detection time (DT) and, 223, 224—225

irradiation and elimination of, 221—222

metabolic adaptation of, 217—218

number of bacteria needed for, 215

origin of psychrotrophic, 213—214

physical development of off-odor and slime

formation in, 216

primary causes of, 206, 215—216

types of bacteria involved in, 2107212

white spot, 212~213

Staphyloccocus, 82, 121, 176, 221

foodborne illness due to, 159

on processed poultry, 180—181

Starch, 259

Sterilization, package, 120

Still marination, 316

Stimulation, postmortem electrical, 58

Storage on ice, 208

Stork NuovaTM system, 39

Streamlined Inspection System (SIS), 73

Strength properties of packaging, 102

Streptococcus fuecalis, 121

Stress, heat, 20—21

Stromal proteins, 234—235

Stunning, 26—29, 400—401

Sucrose, 256—257

Surimilike processing, 304—306

Surlyn, 105

Sweeteners, 256—257

Synovitis, 78, 81

T

Taste and aroma, 127

Temperature

classification, growth, 206—207

coated products processing, 282

cold storage, 209, 217—218

cured products and, 331—332

effect on generation times of bacteria, 209—213

elevated storage, 209, 214—215

endpoint cooking, 321

environmental, 12, 20—21

holding, 207—208

microbials and, 196—197

process control procedures and, 348—349

Temperature-compensating films, 117—118

Tempura batters, 287—288

Testes, 387

Testing

category scaling, 133—134

descriptive analysis, 134—136

duo-trio, 1324133

formats, sensory, 131—134

microbial, 88—91, 198—199

paired-comparison, 133

Index

ranking, 133

rating scales, 135—136

rooms, 130, 131

triangle, 132

two—out—of—five, 133

Texture

ground poultry meat, 147—148

instrumental analysis, 137—142

intact muscle samples, 144—145, 146

nonmeat ingredients to modify, 258—260

profile, 134, 142, 143, 305

Thawing, 250

Total Kjeldahl nitrogen (TKN), 374

Total Quality Control (TQC), 85

Total Quality Management (TQM), 340~341, 344

Total solids (TS), 372—373

Total suspended solids (TSS), 372

Total volatile solids (TVS), 373

Toughness, 58

Toxemia/septicemia, 77—78

Traceability and recall, product, 192

Traditional Inspection System (T18), 73

Trans fats, 366—367

Transglutaminase, 258

Transportation and live haul, 8, 165, 182—183, 400

Treatment, wastewater, 374—376

Triangle tests, 132

Trisodium phosphate (TSP), 194

Tuberculosis, 76—77

Tumbling, 237—238, 317—318

Tumors, 79

Turkey leg edema, 82

Turkey Osteomyelitis Complex (TOC), 82

Two-out-of-five tests, 133

U

Uniformity and portion control, 61—64

Unloading, 26, 400

USDA. See also Inspections

food safety regulations, 177—179

Meat Inspection Division, 68—70

mechanical separation regulations, 296

nutritional labeling and, 356

poultry grading, 92—94, 95—96

V l‘

Vaccination against microbials, 168—169

Vacuum and modified-atmosphere packaging,

112—113, 120—121

Value-added second processing, 51—52, 53, 279

Vent-opening machines, 35737

Vertical integration of poultry companies, 1, 2, 3, 101

harvesting and, 7

Veterinary Medical Officers (VMO), 73, 74

Vibrio parahacmolyticus, 121

Viscera removal machines, 37440

Vitamin and mineral content, 364—366

Index

W

Warner-Bratzler (WB) method, 138, 139, 143

Washing, 41, 43, 184, 304—306

Wastewater. See also Water

analytical measurements, 371—374

biochemical oxygen demand (BOD) and, 371~372,

374, 376

chemical oxygen demand (COD) and, 372, 374, 376

fat, oil, and grease (FOG) in, 373

fixed solids (F8) in, 373

total Kjeldahl nitrogen (TKN) in, 374

total solids (TS) in, 372—373

total suspended solids (TSS) in, 372

total volatile solids (TVS) in, 373

treatment, 374—376

and water processing efficiency, 376—380

Water. See also Wastewater

chilling, 43—46

in formed products, 260

-holding capacity (WHC), 251—254, 314

interactions with muscle proteins, 236—238

processing efficiency, 376—380

vapor and oxygen permeability of packaging

materials, 108

Wattles and combs, 387

Welfare, animal

compliance with organic regulations for, 404—406

conformance with guidelines for, 401—402

growing interest in, 397—398

international guidelines, 397—398

organic poultry processing and, 402—403

small—scale producers/processors and, 406

U. S. guidelines, 398—401

Wet pet food, 395

Wet shippers, 108409

Whey, 259

White spot spoilage, 212—213

Wholesome Meat Act, 69

Wholesome Poultry Products Act, 69

Wing tips, red, 29—30

Withdrawal, feed, 7, 8—9, 163

biological implications of, 17—18

environmental temperature and, 12

lighting and cooping and, 10—12

live production management and, 10

live shrink and, 16—17

long, 13—15

microbiological implications of, 15—16

short, 13

World Organization for Animal Health, 397

Y

Yield

carcass, 16—17, 25

marination, 313—316

mechanical separation, 296

ready-to-cook (RTC), 54-55

second processing and, 54—55
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