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A

Acetolysis, chitin, chitosan and, 107-108

Acetylation, chitin, chitosan and, 103

Acid degradation, of plant pigments,
55-57

Acidification process, in sourdough technology,
145, 147-149

Acoustic method, insect infestation detection
and, 210-215

Acylation, plant pigments and, 56-57

Adhesive forces, compression/compaction of
food powders and, 257-260

Adulterant detection, plant pigments and, 58

Aflatoxins, inhibition by chitin, chitosan
and, 122

Agglomerate strength, compression/compaction
of food powders and, 246, 291-292

Agglomerates, compression/compaction of food
powders and, 261-263

Agglomeration, storage of food powders and,
290, 291-293

Agglomeration, green, food powders and, 293

Alcohol, food guide pyramids and,
12, 26, 34, 35

Alkaloids, plant pigments and, 42, 53

Alkylation, chitin, chitosan and, 104, 105

American Society for Testing and Materials
(ASTM), compression/compaction of
food powders and, 236

Amino acid content, in sourdough technology,
149, 150-151

Animal products, insect infestation detection
and, 169

Anisotropy, compression/compaction of food
powders and, 247, 251

Anthocyanins

anthocyanidins and, 50

chromatography standards and, 65
plant pigments and, 50-53, 56, 60, 61-62,
70, 74
Antibacterial activity, chitin, chitosan and, 121
Anticaking agents, food powders and,
277-278, 300
Antifungal activity, of chitin, chitosan, 121-123
Antihypercholesterolemia, chitn, chitosan
and, 117
Antimicrobial function, chitin, chitosan and,
94, 111, 119-123
Antioxidants, 50
chitin, chitosan and, 124, 125-126
in food guide pyramids, 28, 29, 33
AOAC. See Association of Official Analytical
Chemists
APCI. See Atmospheric pressure chemical
ionization analysis
Apparent particle density, compression/
compaction of food powders and, 235
Ashman-Simon detector, in insect infestation
detection, 183
Association of Official Analytical Chemists
(AOACQ), insect infestation detection
and, 179, 180
ASTM. See American Society for Testing and
Materials
Atkins’ diet, food guide pyramids and, 10
Atmospheric pressure chemical ionization
(APCI) analysis, plant pigments
and, 67
Attrition, compression/compaction of food
powders and, 234, 243, 264-265
Attrition index, of food powders and,
284-285
Attrition kinetics, of food powders and,
283-285
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B
Baked goods, insect infestation detection and,
166, 169, 171-172
Betalains, plant pigments and, 53, 58
Beverage crops, insect infestation detection
and, 168
Beverages, in food guide pyramids,
26, 29, 32, 35, 36
Binders, in food powders, 292, 293
Biopreservatives, in sourdough technology,
143-144
Blanching, plant pigments and, 54
Brazilian test, compression/compaction of food
powders and, 234, 243-244, 300
Bread characteristics, sourdough technology
and, 145-146
Bread volume, sourdough technology
and, 145
Breeding-out/incubation method, insect
infestation detection and, 198
Brittleness, compression/compaction of food
powders and, 244, 261, 265, 272, 273
Buffering action, chitin, chitosan and,
125-126
Bulk density
compression/compaction of food powders in,
234,235, 239, 245, 264, 268, 272, 276,
2717, 280, 297, 300
ultimate concept in food powders and,
235, 300
Bulk porosity, compression/compaction of food
powders and, 234
Bulk storage, of food powders
arching in, 299 (See also Food processing/
storage)
bins/hoppers and, 298-299
compression/compaction and, 297-298
reduction in, 298, 300
segregation in, 299-300
silo design and, 300

C
Caloric density, food guide pyramids and,
20, 21-22, 24-25
Calories for nutrient (CFN), in food guide
pyramids, 11, 15, 18, 20-28, 32-35
Cancer, food guide pyramids and,
16, 27, 29, 31
Capillary HPLC separation. See also High
performance liquid chromatography
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(HPLC) separation; Supercritical/
subcritical HPLC separation
plant pigments and, 66-67
Capillary pressure, compression/compaction of
food powders and, 259, 260
Carotenoids, plant pigments and, 42, 43, 47-48,
57, 59, 61, 62, 63, 67, 69, 72, 73,
74-75, 7778
Cereal grain-based food groups, food guide
pyramids and, 18, 33-34
Cereal proteases, sourdough technology and,
150, 151, 155
Cereal tolerance, in sourdough technology,
142-143
Cereals, insect infestation detection and, 164,
167, 169, 181-186, 192-195
CFN. See Calories for nutrient
CH-chitin, chitin, chitosan and, 111
Chemical modifications, to plant pigments,
53-54
Chemical preparation, chitin, chitosan and,
94, 106-108
Chitin, chitosan, co-products
acetolysis and, 107-108
acetylation and, 103
aflatoxin inhibition and, 122
alkylation and, 104, 105
antimicrobial function of, 94, 111, 119-123
antioxidant properties of, 124, 125-126
as biopolymers, 94
buffering action of, 125-126
CH-chitin and, 111
chemical preparation of,
94, 106-108
chitinase function and, 100, 111-112
chitosanases and, 100, 112-113
cholesterol and, 102, 116-117
comb-shaped chitosan and, 103-104
DA and, 101-102
DD and, 96, 101-102, 110, 111, 119, 123, 125
deacetylases and, 113
deacetylation and, 95, 100, 111
depolymerization of, 97, 103
dietary applications of, 94, 115-117
DP and, 105-106, 107, 109
enzymatic preparation of, 94, 109-110
FD and, 128
FDA and, 115, 128
fibroblast proliferation and, 102, 114
fluorohydrolysis and, 108



food applications of, 118-119, 120
food preservative role of, 94, 99, 111,
123-126
food processing limitations of, 99
functions of, 93-94
fungal sources of, 109-110
health benefits of, 102
heavy metal retention of, 104-105, 106
HPLC analysis of, 107
hydrolysis reactions of, 97, 98, 105-106
MALDI-MS analysis of, 112
mercaptan derivatives of, 104, 106
metal ion enhancement of, 110
metal ion inhibition/chitinases
and, 112
MO-chitin and, 111, 119
MWs of, 100, 101-102, 113
NAG units of, 95
neutralization reactions of, 96
NMR analysis of, 102
nucleophyllic reactions of, 96-97
occurrence of, 93-94
oligomer preparation and,
106-111, 107, 108, 110
osteogenesis and, 118
prosthesis coatings and, 118
protein synthesis inhibition and, 121
soil nutrint retention and, 126-127
solubility of, 99-100, 106
solvents of, 96
sonolysis and, 108, 109
spectroscopic analysis of, 102
sulfation reactions of, 97-98, 99
thermal stability of, 105
titration/measurement of, 101-102
tumors and, 117-118
ulcers and, 118
water purification and, 127-128
as wound-healing agents, 114-115
WSC and, 115

Chitinases

functions of, 111-112
fungal sources of, 111-112

Chitosan, comb-shaped, chitin, chitosan and,

103-104

Chitosanases, 100

functions of, 112-113
fungal sources of, 112-113

Chlorophylls

metallochlorophylls and, 55
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plant pigments and, 48-49, 49, 55, 59, 60, 63,
65, 67, 68, 711-72, 75, 76, 71
Cholesterol
antihypercholesterolemia and, 117
chitin, chitosan and, 102, 116-117
CIE Lab Color Space, color perception and, 70
COy/respirometric analysis, insect infestation
detection and, 183-186
Cohesion, compression/compaction of food
powders and, 268-269, 281, 299
Cohesive strength determination, compression/
compaction of food powders and, 241
Cohesive/noncohesive powders, compression/
compaction of food powders and, 241
Color perception, in plant pigments, 69-71
CIE Lab Color Space and, 70
hue, 70
lightness, 70, 78
saturation, 70
Compaction, compression/compaction of food
powders and, 240, 260-261, 279-280
Compaction models, compression/compaction of
food powders and, 281-282
Compaction/conveying, compression/
compaction of food powders and,
295-296
Compaction/mixing models, compression/
compaction of food powders and,
294-295, 300
Compaction/segregation, compression/
compaction of food powders and, 282
Compressibility
compression/compaction of food powders
and, 239, 268-269, 275, 300
flowability of food powders and,
278-279
Compression, compression/compaction of food
powders and, 234, 240, 260-261,
263-265
Compression/compaction, of food powders
adhesive forces and, 257-260
agglomerate strength and, 246, 291-292
agglomerates v. fine powders and,
261-263
agglomeration/green and, 293
agglomeration/storage and, 290, 291-293
anisotropy and, 247, 251
anticaking agents and, 277-278, 300
apparent particle density and, 235
ASTM and, 236
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Compression/compaction, of food powders

(cont.)
attrition and, 234, 243, 264-265
attrition index and, 284-285
attrition kinetics and, 283-285
binders and, 292, 293
Brazilian test and, 234, 243-244, 300
brittleness and, 244, 261, 265, 272, 273
bulk density in, 234, 235, 239, 245, 264, 268,
272, 276, 277, 280, 297, 300
bulk porosity in, 234
bulk storage/arching in, 299
bulk storage/bins in, 297-299
bulk storage/reduction in, 298, 300
bulk storage/segregation in, 299-300
bulk storage/silo design and, 300
capillary pressure in, 259, 260
cohesion in, 268-269, 281, 299
cohesive strength determination in, 241
cohesive v. noncohesive powders and, 241
compaction and, 240, 260-261, 279-280
compaction v. segregation in, 282
compaction/conveying in, 295-296
compaction/Hausner ratio and, 280-281
compaction/mixing models in, 294-295, 300
compaction/models in, 281-282
compressibility in, 239, 268-269, 275, 300
compressibility/moisture in, 271-272
compressibility/particle size in,
271-272, 276-2717, 300
compressibility/test cell geometry and,
276, 300
compression and, 234, 240, 260-261, 263-265
compression v. vibration and, 282
consolidation stress in, 245, 247
Cooper-Eaton equation and, 266
crushing strength and, 243, 255
cubical triaxial compression test in, 234, 243,
247, 251, 300
ductility in, 260, 265, 272
elastic behavior in, 274
electrostatic forces in, 257-258
encapsulation in, 290, 293-294
flowability in, 234, 239, 240, 268, 269, 300
flowability/angle of internal friction and,
242, 264
flowability/angle of repose and,
242, 281, 295
flowability/cohesion and, 242
flowability/compressibility and, 278-279
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flowability/flow function and, 242
fluidity and, 234, 240-242
force-deformation and, 270-271, 273,

296-297, 298, 300, 301
fractal dimensions and, 287-288
glass transition in, 253-254, 273
hardness in, 242-243
Heckel equation and, 267, 273, 300
HHP test in, 234, 243, 250-252, 300
impact in, 234, 238-239
impact tests, 234, 254-255, 254
impact tests/falling mass, 254, 255
impact tests/ram method, 254, 255
interlocking in, 258
intrinsic variables in, 288
Jenike shear tests in, 279
Kawakita equation and, 266-267
liquid bridges in, 258-260
moisture and, 239, 272-276, 300, 301
nanotechnology and, 301
packaging/padding and,

296-297, 298, 301
packaging/padding index and, 296-297, 300
packing density ratio in, 295-296
Panelli equation and, 267-268
particle density in, 234, 235, 295
particle segregation in, 264, 299-300
percolation and, 283
Poisson’s ratio and, 237
porosity in, 235-236, 268, 272
pressure-density relationships and, 265-266
SEM and, 263, 285, 286, 287, 300-301
shear tests in, 234, 255-256,

263-264, 279
shearing and, 234, 236, 298
solid bridges in, 258, 260
Sone’s compressibility equation and,

268-269, 300
stiffness values in, 274
storage/agglomeration in, 291-293
storage/particle size enlargement in,

290-294, 300
storage/particle size reduction in, 289-290,

291, 300
strain and, 234, 236
stress-strain behavior and,

238, 261, 262, 269-270
stress and, 234, 236
stress/breaking and, 238
stress/compressive, tensile, shear and, 237
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stress/elastic, ductile and, 238
stress/engineering, natural, confined and, 237
stress/Mohr circles and, 240, 241
stress/principal and, 239
stress/unconfined yield and, 239, 240
surface tension in, 258, 259
Swyngedau’s equation and, 269, 270, 300
tension and, 234, 295
true particle density in, 234, 235
ultimate bulk density concept in, 235, 300
unconfined yield stress test in,
234, 243-244, 300
uniaxial compression test in, 234, 243-245,
261, 300
UTMs in, 244-247, 248-249, 250
Van der Waals forces in, 257-258
vibration tests and, 256-257
Computed tomography (CT) scanning, insect
infestation detection and, 189
Confocal laser-scanning microscopy, sourdough
technology and, 152
Consolidation stress, compression/compaction
of food powders and, 245, 247
Conveying, compression/compaction of food
powders and, 295-296
Cooper-Eaton equation, compression/
compaction of food powders and, 266
Cracking-flotation method, insect infestation
detection and, 175, 179
Crumb, sourdough technology and,
145, 146, 154
Crushing strength, compression/compaction of
food powders and, 243, 255
CT. See Computed tomography
Cubical triaxial compression test, compression/
compaction of food powders and,
234, 243, 247, 251, 300
Curcumins, 76-77, 79
solubility of, 51, 53
Cyclodextrins, plant pigments and,
73, 76-77

D
DA. See Deacetylation
Daily values (DV), in food guide pyramids,
15, 20, 23
DD. See Degree of deacetylation
Deacetylases, chitin, chitosan and, 113
Deacetylation (DA), chitin, chitosan and,
95, 100, 111
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Defect action levels, insect infestation detection
and, 165

Degree of deacetylation (DD), chitin, chitosan,
co-products, 96, 101-102, 110, 111,
119, 123, 125

Degree of polymerization (DP), chitin, chitosan
and, 105-106, 107, 109

Depolymerization, chitin, chitosan and, 103

Determinations, of plant pigments, 72, 74-80

Diabetes, food guide pyramids and,
16, 31, 33

Dietary applications, of chitin, chitosan,
115-117

Dietary goals, in food guide pyramids, 1-2

Dietary Guidelines for Americans, 6, 7,9

Dietary reference intakes (DRI), in food guide
pyramids, 8

Differential scanning calorimetry, sourdough
technology and, 154

Digital imaging techniques, insect infestation
detection and, 194-195

Dough additives, in sourdough technology,
153-154, 154-155

Dough structure, sourdough technology and,
151-153

Dough types, sourdough technology and,
141-142, 153

DRI. See Dietary reference intakes

Ductility, compression/compaction of food
powders and, 260, 265, 272

DV. See Daily values

E

Eating plans, color-coded, in food guide
pyramids, 29-31

EER. See Estimated energy requirements

EGPIC. See Electron grain probe insect counter

Elastic behavior, of food powders, 274

Electrical method, insect infestation detection
and, 199-200

Electron grain probe insect counter (EGPIC)
traps, insect traps and, 204-205

Electronic nose technique, for insect infestation
detection, 200-201

Electrospray ionization (ESI) analysis, of plant
pigments, 58, 67-68, 79

Electrostatic forces, compression/compaction of
food powders and, 257-258

ELISA. See Enzyme-linked immunosorbent
assays
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Encapsulation, compression/compaction of food
powders and, 290, 293-294
Energy intake, in food guide pyramids, 32-33
Enzymatic preparation, of chitin, chitosan,
94, 109-110
Enzyme degradation, of plant pigments, 54-55
Enzyme-linked immunosorbent assays (ELISA),
for insect infestation detection,
173, 174, 195-198
ESI. See Electrospray ionization (ESI) analysis
Estimated energy requirements (EER), in food
guide pyramids, 8, 32
Ethylene emissions, in food processing/
storage, 53
Extensographs, in sourdough technology,
147, 148
Extraction, of plant pigments,
72,73, 74-78

F
Farinographs, in sourdough technology,
147, 148
Fat intake, food guide pyramids and, 8, 15, 20,
23,25, 34, 35
FDA. See Food and Drug Administration
FDA regulations, insect infestation detection
and, 165, 180
Fiber
from chitins, chitosans, 116
in food guide pyramids, 6, 14, 16, 17, 26, 29,
33
Fibroblast proliferation, chitin, chitosan and,
102, 114
Filth test, insect infestation detection and,
180, 181
Flavor enhancement, from sourdough
technology, 144
Flowability, of food powders, 234, 239, 240, 268,
269, 300
angle of internal friction and, 242, 264
angle of repose and, 242, 281, 295
cohesion and, 242
flow function and, 242
Fluidity, compression/compaction of food
powders and, 234, 240-242
Fluorescence, of plant pigments, 45-46
Fluorescence analysis, of plant pigments,
61, 71-72
Fluorescence method, for insect infestation
detection, 201

INDEX

Fluorohydrolysis, of chitin, chitosan, 108, 108
Folin-Ciocalteau procedure, 60
Food and Drug Administration (FDA), chitin,
chitosan and, 115, 128
Food applications, of chitin, chitosan,
118-119, 120
Food choice, food guide pyramids and, 35-36
Food guide pyramids
alcohol and, 12, 26, 34, 35
antioxidants in, 28, 29, 33
Atkins’ diet and, 10
beverages and, 26, 29, 32, 35, 36
caloric density and, 20, 20, 21-22, 24-25
cancer and, 16, 27, 29, 31
cereal grain-based food groups and,
18, 33-34
CFN and, 11, 15, 18, 20-28, 20, 21-22,
24-25, 32-35
color-coded eating plans and, 29-31
cultural diversity and, 11-14, 12-13
diabetes and, 16, 31, 33
dietary goals and, 1-2
Dietary Guidelines for Americans and,
6,7,9
DRIs and, 8
DVs and, 15, 20, 23
EERs and, 8, 32
energy intake and, 32-33
fat intake and, 8, 15, 20, 23, 25, 34, 35
fiber in, 6, 14, 16, 17, 26, 29, 33
food choice and, 35-36
functional foods and, 15, 28-29
health goals and, 1-2, 10, 16-20, 16, 25,
27-28, 34, 35, 36
heart disease and, 16, 28, 31
HHS and, 6-7, 9
history of, 2-8, 4-5
NCI programs and, 14
NLEA and, 9, 20, 27
nutraceuticals and, 2, 15, 18, 27,
28-29, 30, 36
obesity and, 8, 10, 11, 23, 32
Oldways pyramids and, 34
physical activity and, 11, 12, 33
phytochemicals and, 29, 30, 31
practical approach to, 36
RDAs and, 3, 23, 26, 32
reinvention of, 8-10, 9, 14-20, 16
South Beach diet and, 10
types of, 4-5, 6-8, 11, 12-13, 14, 34-35
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vegetarians and, 10, 12, 18, 34
whole v. refined grains in, 23, 26, 33, 34, 35
Willett/Stampfer pyramid and, 35
Food processing/storage. See also Bulk storage,
of food powders; Compression/
compaction, of food powders;
Spoilage
chitin/chitosan and, 94, 110, 111, 123-126
chlorophyll fluorescence and, 71-72
deacidification of juices and, 125-126
ethylene emissions and, 53
fortified produce and, 43
fruit preservative and, 125
insect detection methods and,
166, 201-215, 203, 208, 211
lipid oxidation and, 123-124, 126
metallochlorophylls and, 55
MS analysis and, 67
oils and, 59, 116
plant pigments and, 42-43, 57, 70
sourdough technology and, 154-156
wine aging additives and, 61-62
Food storage facilities, insect infestation
detection and, 201-215, 203, 208, 211
Force-deformation, compression/compaction
characteristics of food powders and,
270-271, 270, 273, 296-297,
298, 300, 301
Fractal dimensions, compression/compaction of
food powders and, 287-288
Fragment count-acid hydrolysis method, for
insect infestation detection, 180-181
Fruits/nuts, insect infestation detection and,
167-168
Functional foods
chitin, chitosan solubility and, 100
food guide pyramids and, 15, 28-29
Functionality, of sourdough technology,
146-147, 153-154

G
Gas formation, in sourdough technology,
152-153
Gas retention, in sourdough technology, 153
Glass transition, compression/compaction of
food powders and, 253-254, 273
Glutens/glutenins
insect infestation and, 172
in sourdough technology, 146, 147,
148, 151, 152, 153

H
HACCP. See Hazard Analysis Critical
Control Points
Hardness, compression/compaction of food
powders and, 242-243
Hausner ratio, compression/compaction of food
powders and, 280-281
Hazard Analysis Critical Control Points
(HACCP) standards, insect
infestation detection and, 165
Health, plant pigments and, 42
Health and Human Services (HHS), food guide
pyramids and, 6-7, 9
Health benefits, chitin, chitosan and, 102
Health goals, food guide pyramids and,
1-2, 10, 16-20, 16, 25, 27-28,
34, 35, 36
Health implications, insect infestation detection
and, 164, 165, 166, 169
Heart disease
antihypercholesterolemia and, 117
food guide pyramids and,
16, 28, 31
Heat extraction method, insect infestation
detection and, 199
Heavy metal retention, chitin, chitosan and,
104-105, 106
Heckel equation, compression/compaction of
food powders and, 267, 273, 300
Heterofermentative end product, in
sourdough technology,
140, 144, 153
HHP. See High hydrostatic pressure tests
HHS. See Health and Human Services
High hydrostatic pressure (HHP) tests,
compression/compaction of
food powders and, 234, 243,
250-252, 300
High performance liquid chromatography
(HPLC) separation. See also
Capillary HPLC separation;
Supercritical/subcritical HPLC
separation
of chitin, chitosan, 107
detector calibration, 68-69
insect infestation detection and, 188, 189
of plant pigments, 58, 62-65, 68,
69, 73, 74-77, 79
Homofermentative end product, in sourdough
technology, 140
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HPLC. See High performance liquid
chromatography

Hydrolysis reactions, chitin, chitosan and, 97, 98,
105-106

I
Impact, compression/compaction of food
powders and, 234, 238-239
Impact tests
compression/compaction of food powders
and, 234, 254-255
falling mass method for food powders,
254, 255
ram method for food powders and, 254, 255
Incubation method/breeding-out, insect
infestation detection and, 198
Infestation effects, insect infestation detection
and, 166, 169, 170-172, 172-173
Infrared (IR) gas analyzer, in insect infestation
detection, 184185
Infrared (IR) spectroscopic analysis, of plant
pigments, 61, 72
Insect infestation detection. See also Food
storage facilities; Insect traps;
Spoilage
acoustic method and, 210-215
analytical methods of, 173, 174
animal products and, 169
AOAC methods of, 179, 180
Ashman-Simon detector and, 183
baked goods and, 166, 169, 171-172
beverage crops and, 168
breeding-out/incubation method and, 198
cereals and, 164, 167, 169, 181-186, 192-195
CO»/respirometric analysis and,
183-186
cracking-flotation method of, 175, 179
CT scanning method of, 189
defect action levels and, 165
digital imaging techniques and, 194-195
electrical methods and, 199-200
electronic nose technique for, 200-201
ELISA methods of, 173, 174, 195-198
FDA regulations and, 165, 180
filth test in, 180, 181
fluorescence method for, 201
fragment count-acid hydrolysis method of,
180-181
fruits/nuts and, 167-168
HACCEP standards and, 165

INDEX

health implications and, 164, 165, 166, 169
heat extraction method and, 199
HPLC and, 188, 189
infestation effects and, 166, 169, 170-172,
172-173
insect phenols method for, 200
instar stages and, 192, 193, 198, 213
ISO standards and, 165
lifespans in, 166
methods comparisons of, 179, 183,
188, 190-191, 199
mycotoxins and, 165
myosin from insects in, 196, 197
NIRS method of, 191-195
NMRS method of, 195
oilseeds/cakes and, 167
PCR method for, 201
pest types and, 166, 167-169
pheromones and, 208-210
processed foods and, 168, 180
pulses and, 164, 167, 189
sampling-sieving method of, 175-177
serological assays in, 195-198
specific gravity-flotation method of,
177-179
spices and, 168
staining techniques in, 181-183
storage facilities and, 201-215
TLC and, 188, 189
transparency method and, 200
trapping methods and, 202-210
tubers and, 168
uric acid methods and, 164, 165,
186-189
visual inspection methods of,
173-175, 201
x-ray imaging techniques and, 190-191
Insect phenols method, insect infestation
detection and, 200
Insect traps, 203
EGPIC traps and, 204-205
food bait traps and, 206-208
light traps and, 206
multiple traps and, 202-203
pheromone traps and, 208-210
pitfall traps and, 203-204
refuge traps and, 203
sticky traps and, 202-203
Instar stages, insect infestation detection and,
193, 198, 213
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Insulin response, to sourdough technology,
142-143

Interlocking, compression/compaction of food
powders and, 258

International Standards Organization (ISO)
standards, insect infestation detection
and, 165

ISO. See International Standards Organization

J
Jenike shear tests, compression/compaction of
food powders and, 279

K
Kawakita equation, compression/compaction of
food powders and, 266-267
Lactobacillus sanfranciscensis, sourdough
technology and, 141, 144, 154

L
Light absorption, by plant pigments, 45-46
Light degradation, of plant pigments, 58
Lipoxygenase, plant pigments and, 54
Liquid bridges, compression/compaction of food
powders and, 258-260

Loaf volume

insect infestation and, 172

sourdough technology and, 151-152

M

Machinability, in sourdough technology, 147,
148

MALDI-MS. See Matrix-assisted laser
desorption ionization mass
spectroscopy

Mass spectroscopy (MS) analysis, of plant
pigments, 58, 67-68

Matrix-assisted laser desorption ionization mass
spectroscopy (MALDI-MS), chitin,
chitosan analysis by, 112

Mercaptan derivatives, of chitin, chitosan,
104, 106

Metal ion enhancement, by chitin, chitosan, 110

Metal ion inhibition, of chitinases, 112

Methods comparisons, of insect infestation
detection, 179, 183, 188, 190-191, 199

Mineral complexes, in sourdough technology,
142-143

Mixing time, in sourdough technology,
147, 148

317

MO-chitin, chitin, chitosan and, 111, 119
Mohr circles and, in food processing,
240, 241
Moisture
compression/compaction of food powders
and, 239, 271-272,
272-276, 300, 301
in sourdough technology, 147, 148
Molecular weights (MW), of chitin, chitosan,
100, 101-102, 113
MW. See Molecular weights
Mycotoxins, insect infestation detection
and, 165
Myosin, insect infestation detection and,
196, 197
N-acetyl-D-glucosamine (NAG) units, in chitin,
chitosan, 94, 95

N

NAG, See N—acetyl-D—glucosamine units

Nanotechnology, compression/compaction of
food powders and, 301

National Cancer Institute (NCI), food guide
pyramids and, 14

National Labeling and Education
Act (NLEA), food guide pyramids
and, 9, 20, 27

NCI. See National Cancer Institute

Near infrared reflectance spectroscopy (NIRS),
insect infestation detection and,
191-195

Neutralization reactions, of chitin,
chitosan, 96

NIRS. See Near infrared reflectance
spectroscopy

NLEA. See National Labeling and
Education Act

NMR. See Nuclear magnetic resonance analysis

NMRS. See Nuclear magnetic resonance
spectroscopy

Nuclear magnetic resonance (NMR) analysis, of
chitin, chitosan, 102

Nuclear magnetic resonance spectroscopy
(NMRS), 80

adulteration of olive oil and, 58
insect infestation detection and, 195

Nucleophyllic reactions, of chitin, chitosan,
96-97

Nutraceuticals, food guide pyramids and,
2,15, 18, 27, 28-29, 30, 36
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(0]
Obesity
chitin, chitosan and, 115-116
food guide pyramids and, 8, 10, 11, 23, 32
Oilseeds/cakes, insect infestation detection a
nd, 167
Oldways food guide pyramid, 34
Oligomer preparation, of chitin, chitosan,
106-111
Open column chromatographic separation, of
plant pigments, 61-62
Osteogenesis, chitins, chitosans and, 118
Oxygen exposure/degradation, of plant
pigments, 58

P
Packing density ratio, compression/compaction
of food powders and, 295-296
Padding, packaging/food powders and, 296-297,
297, 298, 301
Padding index, packaging/ food powders and,
296-297, 300
Panelli equation, compression/compaction of
food powders and, 267-268
Particle density, compression/compaction of
food powders and, 234, 235, 295
Particle segregation, compression/compaction of
food powders and, 264, 299-300
Particle size, compression/compaction of food
powders and, 271-272, 276-277, 300
PCR. See Polymerase chain reaction
Percolation, compression/compaction of food
powders and, 283
Pest types, insect infestation detection and, 166,
167-169
Pheromones, insect infestation detection and,
208-210
Phycocyanobilins
phycobiliproteins and, 49, 50
plant pigments and, 48-49
Physical activity, food guide pyramids and,
11, 12, 33
Phytochemicals, food guide pyramids and,
29, 30, 31
Plant pigments
acylation of, 56-57
adulterant detection and, 58
alkaloids in, 42, 53
alternate sources of, 44-45
in animal tissues, 77-80

anthocyanins and, 50-53, 56,
60, 61-62, 65, 70, 74

betalains and, 53, 58

blanching of, 54

capillary HPLC separation of, 66-67

carotenoids, 42, 43, 47-48, 57, 59, 61, 62, 63,
67, 69, 72, 73, 74-75, 77-78

in cheese, 76

chemical modifications to, 53-54

chlorophylls and, 48-49, 55, 59, 60, 63, 65,
67, 68, 71-72, 75, 76, 77

color perception in, 69-71

common properties of, 45-46

cultured sources of, 44-45

degradation/acidification and, 55-57

degradation/enzymes and, 54-55

degradation/light and, 58

degradation/oxygen exposure and, 58

determination of, 72, 74-80

extraction of, 72, 73, 74-78

families of, 42, 43

from flower tissue, 73, 74

fluorescence analysis of, 61, 71-72

fluorescence of, 45-46

food processing and, 42-43, 57

from fruits/vegetables, 72, 73, 74, 76

HPLC separation of, 62-65

in human health, 42

identification/quantification of, 68-70

invasive v. non-invasive analysis of, 68-69

IR spectroscopic analysis of, 61

from juices, 73, 74-75

light absorption by, 45-46

mass spectroscopy analysis of, 67-68

from oil, 73, 75

open column chromatographic separation of,
61-62

in pasta, 73, 75-76

pharmaceuticals and, 73, 76-77

phycocyanobilins and, 48-49

polyphenols in, 42, 47, 50-53, 56, 68

from seeds, 73, 74

spectroscopic analysis of, 59-61

supercritical/subcritical HPLC separation of,
65-66

tetrapyrroles in, 42, 47, 48-50, 67

from textiles, 73, 76

TLC separation of, 62, 63, 69, 72, 73, 75, 78

wine aging additives and, 61-62

xanthophylls and, 7
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Poisson’s ratio, compression/compaction of food
powders and, 237

Polymerase chain reaction (PCR), insect
infestation detection and, 201

Polyphenols, plant pigments and, 42, 47, 50-53,
56, 68

Porosity, compression/compaction of food
powders and, 235-236, 268, 272

Prefermenting, in sourdough technology, 152

Pressure-density relationships, compression/
compaction of food powders and,
265-266

Processed foods, insect infestation detection and,
168, 180

Prosthesis coatings, chitin, chitosan and, 118

Protein synthesis inhibition, chitin, chitosan
and, 121

Proteolysis

insect saliva and, 172-173
sourdough technology and, 146, 147, 148,

149-151, 152

Pulses, insect infestation detection and,
164, 167, 189

R

RDA. See Recommended dietary allowances

Recommended dietary allowances (RDA), food
guide pyramids and, 3, 23, 26, 32

Rheofermentometers, sourdough
technologyand, 153

Rheology, sourdough technology and, 148-149,
150, 151, 152, 155

Rye products, sourdough technology and,
138-139

S

Sampling-sieving method, insect infestation
detection and, 175-177

Scanning electron microscopy (SEM),
compression/compaction of food
powders and, 263, 285, 286,
287, 300-301

Segregation, compression/compaction of food
powders and, 264, 282, 299-300

SEM. See Scanning electron microscopy

Serological assays, insect infestation detection
and, 195-198

Shear tests, compression/compaction of food
powders and, 234, 255-256,
263-264, 279
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Shearing, compression/compaction of food
powders and, 234, 236, 298
Shelf life. See also Storage
sourdough technology and, 154, 155
Soil nutrint retention, chitin, chitosan and,
126-127
Solid bridges, compression/compaction of food
powders and, 258, 260
Solubility, of chitin, chitosan, 99-100, 106
Solvents, of chitin, chitosan, 96
Sone’s compressibility equation, Compression/
compaction of food powders and,
268-269, 300
Sonolysis, of chitin, chitosan, 108, 109
Sourdough technology
acidification process in, 145, 147-149
amino acid content and, 149, 150-151
biological v. chemical acidification in,
145-146
biopreservatives in, 143-144
bread characteristics from, 145-146
bread volume and, 145
cereal proteases and, 150, 151, 155
cereal tolerance and, 142-143
confocal laser-scanning microscopy and, 152
crumb and, 145, 146, 154
differential scanning calorimetry and, 154
dough additives in, 153-154, 154-155
dough structure and, 151-153
dough types in, 141-142, 153
elasticity/phase angle in, 147-148
extensographs in, 147, 148
farinographs in, 147, 148
flavor enhancement from, 144
functionality of, 146-147, 153-154
gas formation in, 152-153
gas retention in, 153
glucose/insulin response to, 142-143
glutens/glutenins and, 146, 147,
148, 151, 152, 153
heterofermentative end product of,
140, 144, 153
history of, 138
homofermentative end product of, 140
lactic acid bacteria dominance in, 141
Lactobacillus sanfranciscensis and,
141, 144, 154
loaf volume and, 151-152
microflora used in, 139-140
mineral complexes in, 142-143
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Sourdough technology (cont.)
mixing time and, 147, 148
nutritional benefits of, 142-143
prefermenting in, 152
proteolysis and, 146, 147, 148, 149-151, 152
rheofermentometer and, 153
rheology and, 148-149, 150, 151, 152, 155
rye products and, 138-139
shelf life and, 154, 155
spoilage organism inhibition in, 143-144
staling processes and, 146, 154
trophic/nontrophic interactions in, 140
volatiles from, 145
water absorption/machinability in, 147, 148
well-diffusion assays and, 144
wheat products and, 139
South Beach diet, food guide pyramids and, 10
Specific gravity-flotation method, insect
infestation detection and, 177-179
Spectroscopic analysis, of plant pigments,
59-61
Spices, insect infestation detection and, 168
Spoilage. See also Insect infestation detection
inhibition by sourdough organisms, 143-144
Staining techniques, insect infestation detection
and, 181-183
Staling processes, in sourdough technology,
146, 154
Stiffness values, compression/compaction of
food powders and, 274
Storage. See also shelf life
agglomeration in food powders and, 291-293
particle size enlargement in food powders,
290-294, 300
particle size reduction in food powders,
289-290, 291, 300
Strain, compression/compactionof food powders
and, 234, 236
Stress-strain behavior, compression/compaction
of food powders and,
238, 261, 262, 269-270
Stress
breaking stress in food powders and, 238
compressive, tensile, shear stress of food
powders and, 237
elastic, ductile stress of food powders and,
238
engineering/natural/confined stress of food
powders and, 237
in food powders and, 234, 236

INDEX

Mohr circles in food processing and,
240, 241
unconfined yield stress in food powders and,
239, 240
Sulfation reactions, of chitin, chitosan,
97-98, 99
Supercritical/subcritical HPLC separation. See
also Capillary HPLC separation;
High performance liquid
chromatography (HPLC) separation
of plant pigments, 65-66
Surface tension, compression/compaction of
food powders and, 258, 259
Swyngedau’s equation, compression/compaction
of food powders and, 269, 270, 300

T
Tension, compression/compaction of food
powders and, 234, 295
Test cell geometry, compression/compaction of
food powders and, 276, 300
Tetrapyrroles, plant pigments and, 42, 47,
48-50, 67
Thermal stability, of chitin, chitosan, 105
Thin layer chromatography (TLC) separation
insect infestation detection and, 188, 189
of plant pigments, 62, 63, 69, 72, 73, 75, 78
Titration, of chitin, chitosan, 101-102
TLC. See Thin layer chromatography
Transparency method, insect infestation
detection and, 200
Trapping methods, insect infestation detection
and, 202-210
True particle density, compression/compaction
of food powders and, 234, 235
Tubers, insect infestation detection
and, 168
Tumors, chitin, chitosan
and, 117-118

U

Ulcers, chitin, chitosan and, 118

Ultimate bulk density concept, compression/
compaction of food powders and,
235, 300

Unconfined yield stress test, compression/
compaction of food powders and,
234, 243-244, 300

Uniaxial compression tests, compression/
compaction of food powders and,
234, 243-245, 261, 300
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Universal testing machines (UTM),
compression/compaction of
food powders and,
244-247, 248-249, 250

Uric acid methods, insect infestation detection
and, 164, 165, 186-189

UTM. See Universal testing machines

\%
Van der Waals forces, compression/compaction
of food powders and,
257-258
Vegetarians, food guide pyramids and,
10, 12, 18, 34
Vibration, compression/compaction of food
powders and, 282
Vibration tests, compression/compaction of food
powders and, 256-257
Viscosity, as measure of chitin, chitosan,
99, 101, 102
Visual inspection methods, insect infestation
detection and, 173175, 201
Volatiles, from sourdough
technology, 145

W
Water absorption, in sourdough technology,
147, 148
Water purification, chitin, chitosan and, 127-128
Water-soluble chitin (WSC), chitin, chitosan
and, 115
Well-diffusion assays, sourdough technology
and, 144
Wheat products, sourdough technology and, 139
Whole/refined grains, in food guide pyramids,
23, 26, 34
Willett/Stampfer pyramid, food guide pyramids
and, 35
Wine aging, plant pigments and, 61-62
Wound-healing
chitin, chitosan and, 114-115
WSC and, 115
WSC. See Water-soluble chitin

X
Xanthophylls, plant pigments and, 47
X-ray imaging techniques, insect
infestation detection and,
190-191



