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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 S-1027 USDA 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
tl}ese 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
Qwens-Hanning have done virtually all of the coordination, facilitation, and editing
1m_folved 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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Baby foods, 297
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Biochemical oxygen demand (BOD), 371-372, 374,
376
Biological implications
of feed withdrawal, 17-18
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Blackhead, 82
Blending, 316-317
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Bone and calcium content in mechanical separation,
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application, 289-290
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ty pes, 288289
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Bruising, 18-20, 79
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fecal contaminatton, 12-13
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Cellulitis, 78—79, 81
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Chemical litter treatments, 163-164
Chemical oxygen demand (COD), 372, 374, 376
Chemical treatments, antimicrobial, 193-196
Chilling, 43-47, 185, 425-426
improper, 47-48
inspections, 83
Chlamydia, 78, 80
Chlorine, 193-194
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Cholesterol, 298, 364
Chondroitin sulfate, 387-388
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Chromatography methods, 149
Classification of poultry, 355-356
Clean Water Act, 374
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detection of, 223
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coating systems, 283, 286
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meat source, 280
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temperature reduction during processing, 282
Codex Alimentarius, 398
Cold shortening, 57
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Color, 148, 208-209, 249, 303
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Comminuted products. See Emulsified products
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comparison of meat, 363-366
of cooked poultry products, 361-363
mineral and vitamin content and, 364-366
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Condemnation and final disposition, 76—82
Configurations, parts, 52--54
Consumer Safety Officers (CSOs), 90
Consumer testing, 136-137
Consumption, poultry, 2-3, 246
Containment function of packaging, 102
Contamination
antemortem crop intervention, 163
fecal, 12-13
long feed withdrawal and, 13-15
mutilation and, 80
quality assurance and, 349352
short feed withdrawial and, 13
upper gastrointestinal tract and, 161
Control limits, 345-346
Convenience function of packaging, 102
Cooking
coated products, 290-291
composition of poultry products after, 361-363
halal, 418—421
kosher, 414
marination products, 320-324

rendering, 389-392
and smoking of cured products, 331-333
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Cook-in-the-bag type products, 114-115
Cooping
Injuries associated with, 18-20
and lighting effect on feed withdrawal, 10-12
Coproducts and by-products
classification of, 381-383
edible, 383-389
inedible, 389-395
from spent laying hens and roosters, 385-387
Corn syrup solids, 256-257
Crackermeal, 288289
Critical Control Points (CCPs), 87, 192-193
Cropper machines, 40, 41
Crop removal, 13, 40, 41, 184
Cubing, 63
Curing
background, 325
color and, 326-328, 329-330
cooking and smoking of products after, 331-333
flavor and, 328, 330
ingredients, 254-257
as a preservation technique, 326
as related to marination, 330--331
utilization of, 324-325
Cutting machines, 29--30
Cytophaga, 214
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Dark, firm, and dry (DFD) meat, 63-64
Deboning, 58-61

Denaturation, 238, 241

Descriptive analysis, sensory testing, 134-136
Dextrose, 256-257

Dietary Guidelines for Americans, 366
Diets, healthy, 366-367
Difference/discriminative tests, 131-132
Discriminative/difference tests, 131-132
Dry curing, 325

Dry-heat cooking, 321

Duo-trio tests, 132133

E

Edema, turkey leg, 82
Edible coproducts, 382-383
feet, paws, and necks as, 383-384
giblets as, 383
mechanically separated chicken (MSC), 385
recovery of biomolecules, 387
rendered fat, 385
from spent hens and roosters, 387
Efficiency, water and wastewater processing, 376—380
Egg-laying cycle, 385-387
Electrical stimulation, postmortem, 58
Electrical stunning, 26-28, 400
Emulsified products, 235, 239. See also Formed
products
categories, 247-248
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common defects, 271-277
meat emulsion theory and, 269
preblending, 268
processing phases, 269--270
water-holding capacity (WHC) and, 252
Enforcement activities, FSIS, 89-91
Enhanced poultry, 368
Environmental Protection Agency (EPA), 84-85
Environmental temperature, 12, 20-21
Equipment
abdominal cavity-opening, 37
coated products, 283-286
cropper, 40, 41
cutting, 29-30
fryers, 323-324
koshering, 413-414
lung removal, 40
marination, 317-319, 322-324
mechanical separation, 298-300
ovens, 322—-323
pack puller, 39, 40
prechiller, 43—-44, 425-426
rendering process, 389-391
slitter, 62, 63
vent-opening, 35-37
viscera removal, 37-40
Erysipelas, 80, 82
Erysipelotnrix rhusiopathiae, 80
Escherichia coli, 9,71, 78, 82, 88, 118, 220-221
foodborne illness due to, 158-159
probiotics and competitive exclusion effects on
166
Ethylene vinyl alcohol (EVOH), 106
European Union (EU), 2
Evisceration, 33-43, 184
shelf life and, 208
Exsanguination, 29-30
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Fat
composition of poultry products, 360
dietary, 366—367
emulsification, 252
encapsulation and entrapment, 269-270
mechanical separation and, 298
oil, and grease (FOG) in wastewater, 373
-protein interactions, 238-239
rendered, 385
saturated, 364
skin and leaf, 384—-385
trans, 366—367
Feathers
hydrolyzed, 393
meal, 394
removal and kosher dietary laws, 425
removal by picking, 31-33
removal by scalding, 30-31, 183

I
!
FF




434

Fecal contamination, 12-13
long feed withdrawal and, 13-15
short feed withdrawal and, 13
Feed withdrawal, 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
Feet, 383384, 388—38Y
Fibrous casings, 263
Films
permeability, 112
temperature-compensating, 117-118
Final disposition and condemnation, 76—82
First processing
antimicrobial treatments during, 193-199
chilling in, 43-49
effects on pathogen load, 182-186
kosher dietary laws and, 424-426
slaughter in, 26—43
Fixed solids (FS), 373
Flash frying, 291
Flavobacterium, 214
Flavor
curing and, 328, 330
instrumental analysis of, 149
lipid oxidation and, 292
mechanical separation and stability of, 303-304
profile, 134
Flour breadings, 288—289
Food and Drug Administration (FDA), 84-85, 296,
356
Foodborne disease and food safety. See also
Microbials
prevalence of, 157-158, 176
regulatory issues in, 177-179
Food safety. See Foodborne disease and food safety
Food Safety and Quality Service (FSIS), 70. See also
Inspections
Formed products, 235. See also Coated products;
Emulsified products
antimicrobial ingredients and antioxidants in,
260
casings, 261-263
categories, 246247
common defects, 266—-268
ingredients that enhance meat protein
functionality, 257-258
ingredients to retain moisture and modify
texture, 258-260
nonmeat ingredients in, 254-260
preservation and curing ingredients in, 254-257
processing procedures, 263270
raw materials, 248-254
spices in, 260-261
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water-holding capacity (WHC) of raw materials
for, 251-252

walter in, 260

Fowl cholera, 82

Freezing, 218--219, 249-250
coated products, 291-292

Fryers, 323-324

Functional properties
after mechanical separation, 302
defined, 231
factors affecting, 253254
importance of, 231-232
ingredients that enhance, 257-258
model systems in research on, 242
protein-fat interactions and, 238-239
protein-protein interactions and, 239-242
protein-water interactions and, 236-238
role in comminuted products, 235
role in formed products, 235
types of proteins and, 233-235
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Gall bladders, 15
Gas stunning, 27-28, 400-401
Gelatin, 259, 388-389, 421-422
Gel networks, 240-242, 253
Gender of broilers, 151-153
Giblets, 383
Gizzards, 13, 15, 39
Globalization of the poultry industry, 1-2
Good manufacturing practices (GMPs), 179, 186-189,
319-320
Grading, 54, 92-94, 95-96
Green Muscle Disease, 82
Ground poultry meat
mechanical separation and, 299
packaging, 111, 112
texture studies, 147-148
Growth temperatures, 206-207
Gums, 259

H

Halal dietary laws
biotechnology and, 422
for cooking, food prt :Fussing, and sanitation, 418
gelatin under, 421-422
halal market and, 410411
origin of, 410, 414415
principles of, 415-416
prohibited and permitted animals under, 416--417
prohibition of alcohol and intoxicants under, 413
prohibition of blood under, 417
proper slaughtering of permitted animals under,
417-418
regarding poultry, 426428
supervision agencies, 419-421
Hard scalding, 30
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Harvesting, 6—8, 398—-400
Hazard Analysis and Critical Control Point System
(HACCP), 9, 71, 85, 87-88, 178-179
cleaning and sanitation issues, 189-190
equipment and, 190
good manufacturing practices (GMPs) and,
186-189
inbound materials rules, 190
inspection models project, 91-92
microbial testing, 88-91
personnel rules, 191
pest control rules, 191-192
premises and facilities issues, 188-189
prerequisites, 187-188
processing procedures, 191
product traceability and recall rules, 192
system principles, 87-88, 192-193
Healthy diets, 366367
Hearts, 394-395
Heat-set gels, 270
Heat stress, 20-21
Heme pigments, 303
Heterakis gallinarum, 82
High-density polyethylene (HDPE), 104
Histomonas meleagridis, 82
History of meat and poultry inspection, 67-71
Hog casings, 262
Holding temperature, 207-208
Housing, poultry, 67
Hyaluronic acid, 387
Hydrocolloids, 259
Hydrogen peroxide, 195
Hydrolyzed feathers, 393
Hydrolyzed plant and animal proteins, 259

I

Ice, storage on, 208
Impedance detection time (DT), 223, 224-225
Individually quick frozen (IQF) products, 63
Inedible coproducts
nonrendered, 393-395
rendered, 389-393
Information function of packaging, 102
Initial bacterial load, 208
Injection, mechanical, 318-319
Injuries, bird, 7
associated with catching and cooping, 18-20
Inside/outside (I/O) bird washers, 41,43  *
Inspections
antemortem, 72-73
chilling, 83
condemnation and final disposition, 76—82
FSIS enforcement activities, 89-91
grading and, 54, 92-94, 95-96
history of meat and, 67-71
Pathogen Reduction (PR)-Hazard Analysis and
Critical Control Point System (HACCP), 9,
71, 85, 87-92
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postmortem, 73-75
quality assurance, 342-349
ready-to-cook, 83-84
regulations, 71-72, 75
residue monitoring, 84—85
sanitary slaughter and dressing, 83
Total Quality Control (TQC) programs, 85
Inspector-In-Charge (IIC), 73
Institute of Medicine, 367
Instrumental analysis
of color, 148
factors that influence or contribute to meat quality
and, 150-153
of flavor, 149
methods, 137-142
relationships between sensory data and, 144-148
sample considerations for shear or profile,
142-144
of texture, 144-145, 146
Intact muscle samples, 144145, 146
International Federation of Organic Agriculture
Movements (IFOAM), 397-398
International Organization for Standardization {(ISO),
340
Intestines, 13-15
Ionomers, 105
Irradiation, 197-198, 221-222
Isolates, 258259
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Japanese bread crumbs, 288-289
Jewish dietary laws. See Kosher dietary laws
Jungle, The, 68

K

Keel bone, 387-388
Keratocanthomas, 81
Kidneys, 297
Konjac, 259260
Kosher dietary laws
allergies and, 423-424
allowed animals and prohibition of blood under,
411-412
biotechnology and, 422
for cooking, 414
equipment koshering for, 413-414
federal and state regulations and, 422—423
gelatin under, 421-422
kosher market and, 410-411
origin of, 409-410
Passover and, 413
prohibition of mixing milk and meat under,
412-413
regarding poultry, 424-426
supervision agencies, 419-421
Kramer Shear Press (KSP) method, 138, 140, 143




436

'

Labeling, nutritional, 356—-359
Laboratory/analytical methods, sensory quality
evaluation, 128
Lactobacilli, 213
Leaf fat and skin, 384385
Leukosis, 77, 78
Lighting and cooping, 10-12
Lipid oxidation, 292, 306
Liquid smoke, 257, 332-333
Listeria monocytogenes, 71, 118-119, 176, 199, 221
chemical treatments, 193-196
foodborne illness due to, 159
food safety regulations and, 177-179
physical treatments, 197-199
on processed poultry, 180
second processing and, 186
Live production management practices, 10
Livers, 394--395
Live shrink, 16-17
Long feed withdrawal, 13-15
Low-density polyethylene (LDPE), 104
Lung removal machines, 40

M

Manuals, quality, 341-342
Marination products, 58
background, 312-313
benefits and yields, 313-316
blending, 316-317
cooking, 320-324
curing as related to, 330-331
demand for, 311-312
mechanical injection, 318-319
process problems, 319-320
regulations, 314-316
still marination technique, 316
tumbling, 237-238, 317-318
water-holding capacity (WHC) and, 314
Materials, packaging, 103-108
Maturing. See Aging
Measurements, wastewater, 371-374
Meat emulsion theory, 269
Meat Inspection Act, 68
Mechanical injection, 318-319
Mechanical separation
color and heme pigments after, 303
composition of meat after, 300-302
edible coproducts, 385
equipment, 298-300
flavor stability and, 303-304
functional properties after, 302
regulations, 296298
types of meat, 300
utilization of, 295-296, 306
washing or surimilike processing, 304-306
ylelds, 296
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Medications, antimicrobial, 165-166
Mercosul, 2
Metabolic adaptation of spoilage bacteria, 217-218
Metal packaging, 104
Meullenet-Owens Razor Shear (MORS), 138, 140-142,
143
Meyn Maestro™ system, 37, 39
Microbials/pathogens
antemortem crop contamination intfrvention, 163
antemortem intervention, 159161
biosecurity and, 164-165
chemical litter treatments, 163164
chemical treatments, 193-196
chilling and, 43-47, 185-186
of concern on processed poultry, 179-181
control during processing, 186-193
crop removal and, 184
deteathering and, 183
effects of processing on, 182-186
evisceration and, 184
feed withdrawal and, 15-16, 163
foodborne illness and, 157-159
immersion chilling and, 185
incidence on processed poultry, 181-182
live haul/transport considerations, 165
medications to control, 165-166
physical treatments, 196-199
probiotics and competitive exclusion effect on,
166168
scalding and, 183
testing, 88-91, 198-199
upper gastrointestinal tract and carcass
contamination with, 161
vaccination against, 168—-169
washing and, 184
Military Standard program, 342-344
Milk
kosher dietary laws on, 412-413
proteins, 259
Mineral and vitamin content, 364—-366
Moditied-atmosphere packaging (MAP), 112-113, 325
Moisture
absorbers, 117
nonmeat ingredients to retain, 258260
Muscle proteins
interactions with fat, 238-239
interactions with proteins, 239-242
interactions with watgr, 236-238
model systems in functionality research on, 242
myofibrillar, 233-234, 239
role in comminuted products, 235
role in formed products, 235
sarcoplasmic and stromal, 234-235
Muslim dietary laws. See Halal dietary laws
Mycobacterium avium, 76
Mycoplasma, 78
Myofibrillar proteins, 56, 233-234, 239
Myosin, 56, 233-234
MyPyramid, 367
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National Advisory Committee on Meat and Poultry
Inspection (NACMPI), 71 |
National Advisory Committee on Microbiological
Criteria for Foods (NACMCE), 71
National Chicken Council (NCC), 20, 401402
National Organic Program (NOP), 403
National Turkey Federation (NTF), 20, 401-402
Necks, 383-384
New Enhanced Line Speed (NELS), 73
New Turkey Inspection System (NTIS), 74
New York dressed broilers, 33, 34
Nitric oxide (NO), 326-328, 330, 331
Nitrogen, total Kjeldahl (TKN), 374
Nonmeat ingredients in formed products, 254-260
North American Free Trade Agreement (NAFTA), 2
Nutrition Labeling and Education Act (NLEA),
356-359
Nutritive value
classification of poultry species and, 355-356
comparison of meat compositions and, 363-366
composition of cooked poultry products and,
361-363
composition of products and, 359-360
enhanced poultry, 368
healthy diets and, 366-367
labeling, 356359
Nylons, 106

O

Odor, 216, 249, 292

Offal, 31

Oil gland removal, 35, 36

Oils, cooking, 323-324

Oleoresins, 261

Online reprocessing, 41

Operating Characteristic Curves (OCC), 343-344

Oregon Disease, 82

Organic acids, 194-195

Organic poultry processing, 402-403
compliance with regulations for, 404—406
small-scale producers/processors and, 406

Organic System Plan (OSP), 404--406

Ornithosis, 80

Ovens, 322-323

Overscalding, 81

Oxidation, lipid, 292, 306 <

Oxygen
permeability of packaging materials, 108
scavengers, 117

Ozone, 195
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Packaging
antimicrobial, 118-119
aseptic, 120

bulk pack systems, 109-110
coated products, 291-292
current practices, 108-111, 112, 114-115
emerging technologies, 117-121
film permeability, 112
fresh poultry, 108-111, 112
functions, 102
general practices, 102-108
ground meat, 111, 7712
materials, 103108
metal, 104
modified atmosphere, 112--113, 325
moisture absorbers in, 117
oxygen scavengers in, 117
paper, paperboard, and fiberboard, 104
plastic, 103, 104--108
processed meat, 114-117
research, 112-113, 115-117
sous vide method, 120-121
temperature-compensating films in, 117-118
vacuum and modified-atmosphere, 112113,
120-12]
wet shipper, 108-109
Pack puller machines, 39, 40
Pacman machines, 39
Paired-comparison test, 133
Pale, soft, and exudative (PSE) meat, 20-21, 47-48,
63—-64
Paper, paperboard, and fiberboard packaging, 104
Par-frying, 291
Particle size reduction, 281-282
Parts configurations, 52-54
Passover, 413
Pasteurella multocida, 82
Pastu, 164
Pathogen Reduction (PR) system, 9, 71, 85, 177-178
microbial testing, 88-91
system principles, 87-88
Pathogens. See Microbials/pathogens
Paws, 383-384
Performance Based Inspection System (PBIS), 70
Permeability
film, 112
oxygen, 108
Personnel, quality assurance
departmental organization, 339-340
functions, 338-339
Pest control, 191-192
PH, 236-237, 251
Physical treatments, antimicrobial, 196-199
Picking, 31-33
Piperine, 261
Plastic casings, 263
Plastic packaging, 103, 104-108
PPolyamides, 106
Polycarbonates (PC), 107
Polyesters, 106—107
Polyethylene (PE), 104
Polypropylene (PP), 105
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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, 286287
Preservation

curing as a technique for, 326

ingredients, 254-257

Preslaughter process, 5-6, 163, 165. Sec also Processing

industry
feed withdrawal, 7, 816
harvesting, 6—8, 398-400
injuries during, 18-20
live shrink, 1617
welfare guidelines dealing with, 396-401
Probiotics, 166168
Process control procedures, 344-349
Processed meat packaging, 114117
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, 236238
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, 2021, 47-48, 63—-64
Pseudomonas, 210-212, 214, 219-221
detection of, 224
Psychrotrophic spoilage bacteria, 213-214, 218,
219-222, 224225

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, 638
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,
381532
Recalls, 192
Red wing tips, 29-30
Refreezing, 250
Regenerated collagen, 262
Regulations
baby food, 297
food safety, 177179
kosher, 422-423
marination, 314-316
mechanical separation, 296—298
organic, 402-406
poultry inspection, 71-72, 75
Rendered fat, 385
Rendered inedible coproducts, 389-393
Reproductive organs, 297387
Research, packaging, 112113, 115117
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, 163164
chemaical 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,
166168
on processed poultry, 179-180
scalding and defeathering effect on, 183
spread during transportation, 183
upper gastrointestinal tract and carcass
contamination with, 161
Salts, 236237, 255-256, 257, 260, 281, 325
Sanitation, plant, 189-190. See also Pathogen
Reduction (PR) system
inspections, 83
microbial testing and, 8§8-91
Sanitation Performance Standards (SPS), 71, 86
Sanitation Standard Operating Procedures
(S50Ps), 71, 8687
Sanova Food Quality System, 194
Sarcoplasmic proteins, 234-235
Sarcomere, b6—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, 5861
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, 136137
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, 129130
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, 1617
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, 426428
inspection, 40—41, 83
kosher dietary laws and, 411-412, 424—425
sanitary, 83
stunning, 2629
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), 372373
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, 260261
Spoilage, bacteria
bacterial conditioning and, 213
detecting, 222-224
effect of freezing on, 216-219
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, 206207
impedance detection time (DT) and, 223, 224225

irradiation and elimination of, 221222
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, 210212
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 Nuova™ system, 39

Streamlined Inspection System (SIS), 73

Strength properties of packaging, 102

Streptococcus faecalis, 121

Stress, heat, 20-21

Stromal proteins, 234235

Stunning, 2629, 400-401

Sucrose, 256257

Surimilike processing, 304-306

Surlyn, 105

Sweeteners, 256257

Synovitis, 78, 81

T

Taste and aroma, 127
Temperature
classification, growth, 206207
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, 132-133
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 (1S), 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 (TIS), 73
Trans fats, 366367
Transglutaminase, 258
Transportation and live haul, 8, 165, 182-183, 400
Treatment, wastewater, 374-376
Triangle tests, 132
Trisodium phosphate (TSP), 194
Tuberculosis, 7677
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

vV f

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, 35-37

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

harvesting and, 7
Veterinary Medical Officers (VMO), 73, 74
Vibrio parahaemolyticus, 121
Viscera removal machines, 37-40
Vitamin and mineral content, 364-366

Index

4%

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 (FS) 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, 376380
Water. See also Wastewater
chilling, 43-46
in formed products, 260
-holding capacity (WHC), 251-254, 314
interactions with muscle proteins, 236238
processing efficiency, 376-380
vapor and oxygen permeability of packaging
materials, 108
Wattles and combs, 387
Welfare, animal
compliance with organic regulations for, 404406
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, 108—-109

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, 1617
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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