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A

AACC, see American Association of Cereal
Chemists
A- and B-type proanthocyanidins, 156
Accelerated solvent extraction, 169
AccQ-Tag, 456
Acetyl-CoA carboxylase (ACCase), 11
Acid-butanol assay, in flavonoids analysis, 170
AHP, see American Herbal Pharmacopoeia
Ailanthus altissima, 370
Amberlite polymeric adsorbents, 255-256
Amberlite XAD-7 column chromatography.
see Amberlite polymeric adsorbents
American Association of Cereal Chemists, 468
American Herbal Pharmacopoeia, 478
American Oil Chemists’ Society. 105, 171
Amino acids
acid hydrolysis of, 443-445
alkaline hydrolysis of. 445-446
chromatography
ion-exchange, 456-460
reversed-phase, 460-462
detection of
9-Fluorenylmethyl chloroformate
precolumn derivatization, 451-453
ninbydrin postcolumn derivatization,
451453
o-Phthalaldehyde postcolumn
derivatization, 453—454
o-Phthalaldehyde precolumn derivatization,
455456
extraction, 448
internal standards and controls, 449450
in nutritional matrices, 443
protein and non-protein, 443-445
protein and peptides
alkaline hydrolysis, 445-446
microwave acid hydrolysis for, 447-448
Anthocyanins. 155; see also Plant flavonoids,
chemistry of
extraction of. 252-253
identification of
chromatographic techniques, 263
hydrolysis, 262-263
spectroscopy for, 264-270
separation and purification of
capillary zone electrophoresis, 260-262

column chromatography, 255-256
countercurrent chromatography,
257-258
high-performance liquid chromatography,
258-260
paper chromatography, 253-254
solid-phase extraction, 256-257
thin-layer chromatography, 254-255
structures and chemistry of, 247-251
Anthocyans in grapevine, 211-213; see also
Polyphenolic compounds
Anticarcinogenic and anti-atherogenic effects,
of CLA, 91
AQOCS, see American Oil Chemists™ Society
Apigenin, 149-150, 153, 187-188
Apigenin-7-glucoside, health benefits, 226-227
Aronia melanocarpa, 257
Artificial colorants, 320
Ascorbic acid (AA), 417418
ASE, see Accelerated solvent extraction
Aspergillus niger, 17
Association of Official Analytical Chemists
(AOAQ), 101
Atmospheric pressure chemical ionization (APCI),
47, 186, 267
Atmospheric pressure ionization (API), 49
Attention deficit hyperactivity disorder
(ADHD), 89

B

Beer—Lambart law, 316, 319. 350, 377, 382
Bioassay system, in phytoestrogens
determination, 69
Biochanin A; see also Isoflavones compounds
fluorescence properties of, 9
solid-phase extraction of, 19
sources of, 6
structure of, 7
Biotin, 405, 413414
Bixa orellana, 282, 284
Bovine serum albumin (BSA), 66
BSTFA, see N,O-bis-(trimethylsilyl)-
trifluoroacetamide
Buffelute, 459
Burgen Soy-Lin, health benefits of, 4
Butylated hydroxytoluene (BHT), 15
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C

Cancer treatment and phytoestrogens, 3
Capacity factor, 369
Capillary electrophoresis (CE) technique
in OBPs separation. 233
in phytoestrogens determination, 60-63
Capillary zone electrophoresis (CZE)
in flavonoids separation, 178
in isoflavones separation, 61
separation of anthocyanins, 260-262
Carbohydrate
analytical aspects of, 478-480
complex, 474475
dietary, 475477
HPAEC-PAD analysis
agricultural applications, 510-511
food and beverage, 499-510
industrial applications, 510-511
role in nutrition, 471473
serotonin effect, 471
structure of, 472
Carbowax-templated polydivenylbenzene resin
(CW-TPR), 21
Cardiovascular disease (CVD), 86, 88
B —Carotene, 324-325; see also Provitamin A
absorption maxima, 287, 312
antioxidant effects, 279
description of, 278
fine structure, 289
quantative determination in foods, 303
retinol activity equivalent, 290-291, 324-325
ultraviolet-visible spectrophotometric
determination. 319
uses of, 294
Carotenoids, 324-325; see also Provitamin A
absorption coefficients, 316
Beer-Lambart law, 316
chromatographic techniques
column chromatography, 298-301
high-performance liquid chromatography,
302-310
thin layer chromatography, 301-302
classification of, 280
description and distribution of, 284285
5,6-epoxide groups, 296
extraction method
phase distribution, 298
sample and solvent preparation, 297
saponification. 298
functional groups identification
acetylation of hydroxyl groups, 315-316
allyl hydroxyl groups. 316
5.6-epoxide group, 314
reduction of carbonyl groups, 314-315

industrial production of, 294-295
isomerization, 296
nutritional and beneficial properties of
antioxidant effects, 291
bioavailability, 292
retinol equivalent activity, 290-291
oxidative degradation of, 296
in plants and animals, 285
as protectors, 284
quantitative determination
provitamin A, 324-325
UV-visible spectrophotometry, 319-324
separation and isolation method, 298-299
spectroscopic properties
fine structure, 287-288
fluorescence and IR spectrum of, 287
UV-visible light absorption spectrum of,
286-289
standards preparation, 310
structure of, 280-281
uses of
in clinical and pharmaceuticals, 294
food colorants, 292-294
CEAD, see Coulometric electrode array detection
Centrifugal partition chromatography (CPC), in
anthocyanins separation, 258
Cetyltrimethylammonium bromide (CTAB), 262
Chlorophyll
absorption coefficients of, 379
as additives. 360-362
allomerization and epimerization, 345-346
characteristics of. 339
chemical properties, 343-350
chromatographic separation techniques
column chromatography, 365
high-performance liquid chromatography,
366-368
paper chromatography, 365
thin layer chromatography,
365, 371-375
derivatives of, 349
description of, 338
extinction coefficients of, 377-378
extraction techniques
chromatographic separation techniques,
364-368
isolation and purification, 368-369
methodology, 363-364
pigment identification and standards,
369-371, 376
quantification analysis, 376-387
functional properties
anticarcinogenic activity, 347-348
antimutagenic activity, 346-347
antioxidant properties, 349
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chemoprevention of, 348-349
digestion, absorption, metabolism,
349-350
in higher plants, 343
porphyrin system of, 340
quantitative analysis
Beer—Lambart law, 377
extinction coefficients of, 377-378
spectroscopic properties
fluorescence spectra of, 355-356
infrared absorption bands, 350, 356
primary allomerization reactions, 353
visible/UV electronic absorption spectra,
350-355
stability during food processing
conservation treatments, 357-359
degradation mechanism, 359-360
dehydration, 359
pheophytinization, 360
sterilization process, 359
structural modification of
chelate modification, 343-345
de-esterification, 345
isocyclic ring reactions, 345-346
macrocycle clevage of, 346
structure and types of. 339-343
vs. protein interactions, 342
Chrysin, 149-151. 153
Cinnamate 4-hydroxylase (C4H), 11
Citrus bioflavonoids. see¢ Flavanones
Cobalamins, 416
Coliision activated decomposition (CAD), 47
Collision-induced dissociation (CID), 47, 186
Colorimetric assay. in flavonoids analysis, 17!
Column chromatography (CC), in anthocyanins
separation, 255-256
Conjugated linoleic acid (CLA)
analysis of, {31-132
commercial isomer distribution, 119-124
derivation of, 105-107
foods with, 97-99
health benefits of, 90-92
measurement of total, 129-131
natural isomer distribution, 124-129
Consumer Products and the Environment
(COT). 2
Correlation spectroscopy (COSY), 189
Coulometric array detection, 38-39
Coulometric electrode array detection,
182-183
4-Coumarate ligase (4CL), 11
Coumestans compounds
electrochemical detection of. 37-38
fluorescence properties of. 9
health benefits of, 2-3

structural features of, 7
Countercurrent chromatography (CCC)
in anthocyanins separation, 257-258
in flavonoids separation, 176~178
Critical micelle concentration (CMC), 178
Crypthecodinium cohnii, 94
Cuminum cyminum, 172
Cyanidin 3-glucoside. isolation of. 252
Cyanocobalamins, 416
Cysteine
description of, 446
perfomic acid oxidation of, 446447

D

Dacrvcarpus dacrydioides, 256
Daidzein; see also Isoflavones compounds
electrochemical detection of, 37-38

fluorescence properties of, 9
HPLC-ESI-MS method for determination
of, 52
RIA for, 6667
separation by CE method, 60-61
solid-phase extraction of, 19
sources of, 6
structure of, 7
Daucus carota, 268
DCCC. see Droplet countercurrent
chromatography
Degree of polymerization (DP). 479
Dehydroascorbic acid (DHAA), 417-418
Delphinidin 3-glucoside. isolation of, 252
Designer food, 467
Dietary carbohydrates
complex carbohydrates, 474
dietary fiber, 476
resistant and modified starch, 475476
sugars, 474
Dietary fiber
analysis, 479-480
classification and components of. 476
definition, 476
Dietary Supplement Health and
Education Act, 467
Dietary supplements, 467468
Dihomo-y-linolenic acid (DGLA), 89
2.3-Dihydroflavonols, see Flavanonols
p-Dimethylaminobenzaldehyde, 445
4.4-Dimethlyoxazoline (DMOX), 108
GC methods, 114-115
Dimethy! sulfoxide, 453
Diode array detection (DAD), 182
Dioxins, effects of, 348
1,3-Diphenylpropane, 149
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2.6-di-tert-Butyl-4-methylphenol (BHT), 226

DMSO, see Dimethyl sulfoxide

Docosahexaenoic acid (DHA), health benefits
of, 88-89

Droplet countercurrent chromatography, 258

DSHEA, see Dietary Supplement Health and
Education Act

E

E-141i, see Sodium-copper-chlorophyllin
Eicosapentaenoic acid (EPA), health benefits
of, 88-89
Electrocatalysis
cyclic voltammetric analysis, 484-486
detection methods, 484485
electrode characteristics, 483
Electrochemical detection (ED), 37, 182-183
Electrodes, noble metal, 483
Electrospray (ES) mass spectrometry, 8
Electrospray ionization (ESI), 47, 173
Electrospray ionization mass spectrometry
(ESI-MS), 267
Enterococcus hirae, 415
Enterodiol, structure of, 7
Enterolactone, structure of, 7
Enzyme immunoassay (EIA), 68
Equivalent chain length (ECL), 112
Escherichia coli, 417
Esterified fatty acids (EFA), 101
HPLC methods in analyzing, 115
17-B-Estradiol, health benefits of. 4
Ethanol, health benefits of, 209
European Prospective Investigation of Cancer
(EPIC), 2
Evaporative light-scattering detector (ELSD),
115-116

F

FAD, see Flavin adenine dinucleotide
FAOQ. see Food and Agriculture Organization
Fast atom bombardment (FAB), 186
Fast atom bombardment (FAB)-MS
technique, 265
Fatty acid methyl esters (FAME), 101
qualitative GC in analysis of, 109-112
quantitative GC in analysis of, 113-114
w3 Fatty acids, 109-116
biosynthetic pathway, 87
foods with, 94-97
health benefits of. 88-89
recommended level of, 93-94

Fatty acids (FA)
derivation of
dimethyloxazoline derivatives, 108-109
methyl esters, 104-108
extraction of
free fatty acids recovery, 101102
total lipids extraction, 102-104
health benefits of, 87-93
qualitative and quantitative analysis of
conjugated linoleic acid, 119-132
pretreatment in, 109
trans fatty acids, 116-119
w-3 and other fatty acids, see ®3 Fatty acids
recommended level of, 93-94
types of, 86
FDA., see Food and Drug Administration
Federal Food, Drug and Cosmetic Act, 469
FFDCA., see Federal Food, Drug and Cosmetic Act
FFH, see Functional Foods for Health program
Flame ionization detection (FID), 101
Flavandiols, 155; see also Plant Aavonoids,
chemistry of
Flavan-3,4-diols, 155, 216
Flavanols, 155, 213-216; see also Plant flavonoids,
chemistry of; Polyphenolic compounds
Flavan-3-ols in grapes. 213-216
Flavanones, 151: see also Plant flavonoids,
chemistry of
Flavanonols in grapevine, {51; see also
Polyphenolic compounds
Flavin adenine dinucleotide, 409
Flavin mononucleotide, 409
Flavones, 149-151, 217, see also Plant flavonoids,
chemistry of; Polyphenolic compounds
Flavonoid-O-glycosides, 189
Flavonoids
analysis with spectrophotometric methods,
170-171
beneficial effect of, 148, 191
biosysnthesis pathway of. 150
chemical structure of, 152-154
classes of, 149-156
detection systems of
electrochemical detection, 182-183
fluorescence detection, 183-185
mass spectrometry, 186-189
nuclear magnetic resonance, 189-191
UV-Visible, 180-182
effect of food processing and storage, 160-161
extraction of, 163-166
intake of. 161-162
occurrence in plant foods and nutraceuticals,
156-160
role in plant physiology, 149
sample preparation of, 161-162
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solid-phase extraction, 167-168
solvent extraction and LLE, 162-167
supercritical and subcritical fluid
extraction, 168-170
separation methods of
chromatographic techniques, 172-178
electrophoretic techniques, 178-179
structure and numbering system of, {51
types of food, 155
Flavonols, 149-151, 216-217: see also Plant
fiavonoids, chemistry of; Polyphenolic
compounds
Flow injection analysis (FIA), 59
Fluorescence detection, in flavonoids detection,
183-185
Fluorescence spectrum. for isoflavonoids. 9
FMN. see Flavin mononucleotide
Folch method. 103
Folic acid, 414-416
Folin-Ciocalteau method, in flavonoids analysis.
160, 171
Food and Agriculture Organization. 289, 324
Food and Drug Administration, 292, 470
Food carbohydrates, 473
Foods and beverages, extraction of flavonoids,
163-165
Foods for Specified Health Use, 466
Formononetin; see also Isoflavones compounds
fluorescence properties of, 9
LC-PB-MS technique in, 47
RIA for. 67-68
solid-phase extraction of, 19
sources of, 6
structure of, 7
Forsythia intermedia, 13
FOSHU, see Foods for Specified Health Use
Fourier transform infrared (FTIR) spectroscopy,
115,477
Fourier transform ion cyclotron resonance
(FT-ICR), 269
Fragaria ananassa, 252
Free amino acids, 448-449
Free fatty acids (FFA). 94
HPLC methods in analyzing, 115-116
recovery of, 101-102
FT-NIR methods. in total trans fatty acid
analysis. 119
Functional foods. 481492
classification of, 467
conferences on, 468—470
definition of, 468
description of, 466467
designer food. 467
history, 482-483
noncarbohydrate applications
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biogenic amines, 512
biotin chromatogram, 514
thiocompounds detection, 515
nutrition, 468
prebiotics and probiotics, 467
scientific criteria for, 470471
Functional Foods for Health program, 467
Functional foods. in carbohydrates
agricultural applications, 510
analytical aspects
dietary fiber, 480
starch, 479
beverage applications
chromatographic analysis, 500
HPAEC-PAD method. 501
PAD detection, 499
food additives and nutriments applications
chromatogram analysis. 503
HPAEC-PAD method, 503-505
fruit juices applications
adulteration technique, 502-503
chromatogram analysis, 502
HPAEC-PAD, 502-503
primary sources. 501
industrial applications, 511-512
pulsed electrochemical detection
detection methods, 486498
electrocatalysis, 465, 483
electrochemical detection, 482
solid food applications
acid hydrolysis analysis, 506, 509
chromatogram analysis. 505, 509, 511
HPAEC-PAD method, 505-510
nonstarch polysaccharides analysis, 506

G

Gas chromatography (GC), 100
in anthocyanins identification, 263
in CLA separation, 119-120
in flavonoids separation, 173-174
Gas chromatography-mass spectrometry (GC-MS)
in anthocyanins identification, 263
in CLA separation, 121-124
in fatty acid extraction, 10]
in phytoestrogens separation, 15
Genistein, 6-7; see also [soflavones compounds
electrochemical detection, 37-38
extraction of, 16
fluorescence properties of, 9
HPLC-ESI-MS method for
determination of, 52
RIA for, 67-68
separation by CE method, 60-61
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solid-phase extraction of, 19
sources of, 6
structure of, 7
Gl, see Glycemic index
Glycemic index, 471
Glycosidic bonds of lignans, hydrolysis of, 18-19
Glycyrrhizae glabla, 6
Grape pomace
extraction of, 222-224
uses of, 221
Grape seeds, antioxidants in, 224-225
Green extraction processes, 223

H

Heated nebulizer-atmospheric pressure chemical
ionization (HN-APCI), 36
Helix pomatia, 17
Hesperetin, 151152, 180, 187
Heteronuclear multiple bond correlation
(HMBCQ), 191
Heteronuclear single quantum coherence
(HSQC), 191
High-density lipoprotein (HDL), 87
High-performance anion-exchange
chromatography-Pulsed
electrochemical detection, 514
High-performance anion-exchange
chromatography with pulsed
amperometric detection
agricultural applications, 510-511
beverage analysis
carbohydrates and alcohols, 500-501
instant coffee, 501
food additives and nutriments, 502-504
fruit juices, S01-503
industrial applications
biofuels, 511
paper industry, 511-512
noncarbohydrate applications
biogenic amines. 512-513
biotin chromatogram, 514
thiocompounds detection, 515
solid foods, 504-510
High-performance capillary electrophoretic
analysis (HPCE), 17, 63—64
High-performance liquid chromatography
advantages of, 366
analysis
functional foods, 478
oligosaccharides, 479
in anthocyanins separation, 250, 258-260
Beer—-Lambart law, 382
carbohydrates applications, 510
in carotenoids
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chromatographic techniques, 303-304
detection systems, 304-305
quantitative determination
in animal products, 322-324
in green vegetables, 320-321
in processed vegetables, 322
in ripe fruits, 321-322
detection of, 367-368
electrochemical detection in, 482
electronic absorption spectra, 381-387
in fatty acids analysis, 101
in flavonoids separation, 172-176
herbal products, 478
ion-exchange chromatography, 456—460
in phytoestrogens analysis, 14
pigment separation, 378-380
quantitative pigment analysis, 380-387
retention factor of, 369
reversed-phase chromatography,
460462
types of, 456
High-performance liquid chromatography-diode
array detector analysis, 228
High-performance liquid chromatography-
integrated pulsed amperometric
detection. 498499
High-performance TLC, 23, 172-173
High-speed countercurrent chromatography
in anthocyanins separation, 258
in flavonoids separation, 176
High temperature-high resolution
(HT-HR), in flavonoids
separation, 173
HMRLignan, health benefits of, 5
Hormone replacement therapy (HRT), 2
HPAEC-PAD, see High-performance anion-
exchange chromatography with pulsed
amperometric detection
HPAEC-PED, see High-performance anion-
exchange chromatography-Pulsed
electrochemical detection
HPLC, see High-performance liquid
chromatography
HPLC-DAD, see High-performance liquid
chromatography-diode array detector
analysis
HPLC-IPAD, see High-performance liquid
chromatography-Integrated pulsed
amperometric detection
HPTLC, see High-performance TL.C
HSCCC, see High-speed countercurrent
chromatography
Humulus lupulus, S
Hydrolysis of anthocyanins, 262-263
Hydroxytyrosol in olive leaves, 226-227
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IFIC, see International Food Information Council
Foundation
IFT, see Institute of Food Technologist
Immunoassay, for phytoestrogen measurements,
65-68
INAMVP, see Nutraceutical Advancement’s
Methods Validation Program
Infrared spectroscopy (IR), 101
Institute of Food Technologist, 468
Institute of Medicine's Food and
Nutrition Board, 467
Integrated pulsed amperometric detection, 482
Integrated voltammetric detection, 482
International Food Information Council
Foundation, 469
International Union of Pure and Applied
Chemistry, 282
IOM/FNB. see Institute of Medicine’s Food and
Nutrition Board
lon-exchange chromatography (IEC),
in amino acids
characteristics, 460
chromatogram of, 458
pKa and pH of, 457-458
uses of, 456
IPAD., see Integrated pulsed amperomeiric
detection
Isocratic elution systems, in phytoestrogens
analysis, 33-34
[soflavones compounds, 151; see also Plant
flavonoids, chemistry of
biosynthesis of, 9-1 |
chromatographic properties of, 22
CZE separation of, 61-63
electrodriven separation of, 64-65
extraction of, 1516
gas chromatography in, 24-25
bealth benefits of, 3-5
HPLC analysis of. 33-36
LC-MS technique for, 39-47
MALDI-TOF-MS method for analysis, 54
metabolism of, 13-14
nomenclature of, 9
RP-HPLC analysis of, 36-37
separation by CE method, 60-61
sources of, 5-6
spectrum of, 7-8
Isotope dilution gas chromatography-mass
spectometry (ID-GC-MS-SIM), 25-28
Isotope dilution (ID), 15
IUPAC, see Intemational Union of Pure and
Applied Chemistry
IVD, see Integrated voltammetric detection
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K
Kloeckera brevis, 409, 413414

L

Lactobacilli arabinosus, 412, 414
Lactobacilli plantarum, 412, 414
Lactobacillus casei, 409, 412, 414
Lactobacillus fermentum, 409
Lactobacillus lactis, 417
Lactobacilius leischmannii, 417
Laser-induced fluorescence (LIF), 64
LC-PAD, see Liquid chromatography-pulsed
amperometric detection
Leuconostoc mesenteroides, 409, 412
Lignans compounds
analysis of, 54-59
biosynthesis of, 1113
extraction of, [7-18
gas chromatography in. 24-25
health benefits of, 34
HPLC analysis of. 4146
ionspray mass spectrometry of, 59-60
metabolism of, 13—14
nomenclature of, 8
sources of, 5
Lignin in grapevine, 220-221; see also
Polyphenolic compounds
Linoleic acid (LA), 86
a-Linolenic acid (ALA), 86
health benefits of, 89
vy-Linolenic acid (GLA). 92
foods with, 99-100
Lipoproteins, 291
Liquid chromatography (LC), 15
Liquid chromatography—mass spectrometry
(LC-MS), 39-40
Liquid chromatography—nuclear magnetic
resonance (LC-NMR). in Aavonoids
detection, 189, 192
Liguid chromatography-pulsed amperometric
detection, 489
Liquid-liguid extraction (LLE), 162, 167, 230
Long-chain fatty acid (LCFA), 86
Low-density lipoprotein (LDL), 23, 86
Luteolin, 149, 153, 172, 180, 187~188
Luteolin-7-glucoside, health benefits, 226-227

Maceration extraction method, 229
Mass spectrometry (MS)
in anthocyanins separation, 265-269
in flavonoids detection, 186-189
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Matairesinol, structure of, 7
Matrix-assisted laser desorption/ionization
(MALDI), 186, 266
Matrix-assisted laser desorption-ionization time-
of-flight mass spectrometry
(MALDI-TOF-MS), 54
Matrix solid-phase dispersion (MSPD).
20-21
Matrix solid-phase extraction (MSPE), 167
Mediterranean diet, health benefits of, 208
Medium-chain fatty acid (MCFA), 86
Menopause symptoms and phytoestrogens, 3
Mental health and fatty acid, 89
Methionine
description of, 446
perfomic acid oxidation of, 446-447
Methyloxime—trimethylsilyl (MO-TMS), in
anthocyanins identification, 263
4-Methyl-1,2,4-triazoline-3,5-dione
(MTAD), 124
Micellar electrokinetic chromatography
(MEKC)
in anthocyanins separation, 262
in flavonoids separation, 178
in phytoestrogens determination, 64—65
Microencapsulated marine oils, 95
MLCCC, see Multilayer coil countercurrent
chromatography
Monarda didyma, 252
Monosodium glutamate, 449
Monounsaturated fatty acids (MUFA), 86
MSG, see Monosodium glutamate
Multilayer coil countercurrent
chromatography, 258
Multiple electrochemical detection
technique, 39
Multiple reaction ion monitoring (MRM), 51

N

Naringenin, 150-152, 187-189

National Health and Nutrition Examination Survey
(NHANES), 36

National Institute of Standards and
Technology, 477

National Institutes of Health, 477

Near-infrared spectroscopy, 477

Neohesperidin dihydrochalcone, 156

Neurospora crassa, 409. 414

NHDC, see Neohesperidin dihydrochalcone

Niacin, 411412

Nicotinamide, 411

Nicotinic acid, 411

NIH, see National Institutes of Health
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NIR, see Near-infrared spectroscopy
NIST, see National Institute of Standards and
Technology
Nitzschia closterium, 366
NMR. see Nuclear magnetic resonance
spectroscopy
NMR spectroscopy. in conjugated
linoleic acid, {24
N, N-dimelthylformamide (DMF), 16
N,O-bis-(trimethylsilyl)-trifluoroacetamide, 24,
173, 233, 263
Noble metal electrodes, 483
Nonstarch polysaccharides, 474, 476-477.
see also Dietary fiber
analysis, 480-481, 506
definition, 474
and dietary fiber, 476477
Norbixin, 294
Novasoy daily, health benefits of, 4
NSP, see Nonstarch polysaccharides
N-(tert-butyldimethylsilyl)-N-methy]tri-
fluoroacetamide, 28, 173
Nuclear magnetic resonance spectroscopy. 477
in anthocyanins identification and separation,
250, 270
in flavonoids detection, 189-191
in lipid analysis, 116
Nuclear overhauser effect spectroscopy
(NOESY), 191
Nutraceutical Advancement’s Methods Vatidation
Program, 478
Nutraceuticals, 468

O

OBPs, see Olive biophenols
Ochromonas danica, 409, 414
O-desmethylangolensin (O-DMA), 7
O-glycosylated, 149, 156
OIW, see Olive oil industry wastes
Oleic acid (OA), health benefits of, 93
Oleuropein in olive leaves, 226-227
Oligomeric procyanidins, 224-225
Olive biophenols, 209
characteristics of, 226-228
extraction of, 228-233
Olive oil, health benefits of, 209
Olive oil industry wastes, 232
Olive trees and olive oil production
residues
biphenols from, 226-228
olive leaves, 228-231
olive oil industry wastes, 231-233
OPCs, see Oligomeric procyanidins
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P

PAD., see Pulsed amperometric detection, in
functional foods
Palmitoleic acid, health benefits of, 93
Paper chromatography (PC). in anthocyanins
separation, 253-254
Partially hydrogenated vegetable oils (PHVO), 86
PCD. see Pulsed coulometric detection
PDBA, see p-dimethylaminobenzaldehyde
Pectin, 507
PED, see Pulsed electrochemical detection, in
functional foods
Phaseolus vulgaris L., 172
Phenolic acids in grapevine, 217-218; see also
Polyphenolic compounds
L-Phenylalanine ammonia-lyase (PAL), 11
Phenylpropanoid pathway and isoflavonoid
biosynthesis, 11
Pheophytin
absorption coefficients of, 379
degradation of, 359
electronic absorption spectra, 353-355
thin layer chromatography. 371-376
uses of, 347
Pheophytinization, 343, 351, 360
Photodiode array (PDA), 47
Photosynthetic cells, 342
Photosynthetic organisms, 342
Phycomyces blakeslekanus, 409
Phytoestrogens
bioassays. 69
biosynthesis of, 913
capillary electrophoresis. 60-63
chromatographic separation in, 21-36
detection in, 36-39
health benefits of, 3
high-performance capillary electrophoresis,
63-64
immunoassay for measurement of, 65-68
liquid chromatography—mass spectrometry for
ionspray mass spectrometry of
lignans, 59-60
isoflavones, 39-54
lignans, 54-59
metabolism of, 13-14
micellar electrokinetic chromatography, 64-65
products of, 4-5
sample preparation and extraction in, 14—19
sample treatment, 19-21
sources of, 5-6
structural features and chemistry of, 6-9
types of. 2-3
Picea abeis, 5
Pico-Tag, 456
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Plant flavonoids., chemistry of, 148-156
Plant food and nutraceuticals, flavonoids in
food processing and storage effect, 160-161
intake of, 161
occurrence of, 156-160
Plasma desorption mass spectrometry
(PDMS), 266
PLC, see Preparative layer chromatography
PLE., see Pressurized liquid extraction technique
Polygonum cuspidatum, 225
Polyphenolic compounds
from grape pomace, 221
health benefits of. 209
from ligneous organs of vine, 225
from vine shoots and leaves, 221-222
from vineyard and wine production residues
flavonoids, 210-217
nonflavonoids, 217-221
Polyunsaturated fatty acids (PUFA), 86
Potential sweep-pulsed coulometric detection, 482
Prebiotic foods, 467
8-Prenylnaringinin, sources and beneficial health
effects, 5
Preparative layer chromatography, 172
Pressurized liquid extraction technique, 223-224
Pressurized solvent extraction (PSE), 16
Proanthocyanidins, 155-156; see also Plant
flavonoids, chemistry of
Probiotic foods, 468
Procyanidins in grapes, 216
Protein amino acids
acid hydrolysis of, 443-445
gas-phase hydrolysis, 444
properties of, 442-443
Provitamin A
conversion factors, 325
retinol equivalency, 324-325
Prussian blue assay. in flavonoids analysis, 171
PS-PCD. see Potential sweep-pulsed coulometric
detection
Pueraria sp.. 49
Pulsed amperometric detection, in functional foods
for aldehyde and aicohol componds
chronoamperometric analysis, 488, 490
detection potential, 487
pulsed voltammetry analysis, 491492
quadruple-potential waveform, 487-488
signal-to-noise ratio, 490
three-step potential-time waveform,
487
for amine and sulfur compounds
current-potential response, 493
IPAD waveform and parameter
functions, 497
pulsed voltammetric analysis, 494
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cation-exchange chromatography. 500
disadvantages of, 496-497
and HPAEC
agricultural applications, 510-511
beverages, 499-501
food additives and nutriments, 502-504
fruit juices, 501-503
industrial applications, 510-511
noncarbohydrate applications, 511-514
solid foods, 504-510
HPLC-IPAD, 498
Pulsed coulometric detection, 482
Pulsed electrochemical detection. in functional
foods
advantages of, 514
aldehyde and alcohol-containing compounds
cyclic voltammetric analysis, 484486
pulsed amperometric detection, 487492
amine and sulfur-containing compounds,
492-495
integrated pulsed amperometric detection,
495-499
pulsed voltammetric analysis, 494
ED in HPLC, 482
in food industry, 481-482
history, 499
HPLC-IPAD, 498
IPAD waveform and parameter
functions, 497
noble metal electrodes
anodic detection modes, 485-486
cyclic voltammetric analysis. 484
using PAD
for aldehyde and alcohol compounds.
488-491
for amine and sulfur compounds,
492-495
disadvantages, 495-496
Pulsed voltammetry (PV), 491
Pyridoxine, 413-414

Q

Quercetin, 150-152, 180, 187-189

Radioimmunoassay (RIA), 23, 66-68

Radix astragalis, 20

Raphanus sativus, 270

Reconstructed ion chromatograms (RIC), 126
Resistant starch, 475

Resveratrol, sources and beneficial health effects, 5
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Retinol activity equivalent (RAE)
in B-carotene, 290-291, 324-325
in provitamin A, 324-325
Retro-Diels-Alder (RDA). 173
Reversed-phase chromatography (RPC),
in amino acids
chromatogram of, 461
hydrophobic and hydrophilic characteristics of,
460-461
principle of, 460
Reversed-Phase High-Performance Liquid
Chromatography. 152, 174-175,
180, 189
in CLA fraction isolation, 127
in fatty acids analysis, 116
Ribes nigrum, 252, 258
Riboflavin, 409-411
RP-HPLC, see Reversed-Phase High-Performance
Liquid Chromatography
RS, see Resistant starch
Rubus idaeus L., 258

S

Saccharomyces uvarum, 413
Sambucus nigra, 258
Saponification, 298
Saturated fatty acids (SFA), 86
Secoisolariciresinol diglucoside (SDG). 13
Secoisolariciresinol, structure of, 7
Sefcal process, in grape pomace extraction, 222
Selected-ion monitoring (SIM), 173
Selected-ion recording (SIR), 24-25, 126
Sephadex gel column chromatography, 256
SEWE, see Superheated ethanol-water extraction
SFE, see Supercritical fluid extraction
Shikimic acid, 149-150
Shonanin, acid hydrolysis of, 18
Short-chain fatty acid (SCFA), 86

derivation of, 107-108

methods for analysis. 112
Silver-ion HPLC

in CLA separation, 120-121

in fatty acids analysis, 116
Simple carbohydrates, 472
SLE, see Solid-liquid extraction
Sodium-copper-chlorophyllin, 361
Sodium dodecyl sulfate (SDS), 178
Solid-liquid extraction. 223
Solid-phase extraction. 162, 167-168

in anthocyanins separation, 256-257

in biophenol identification, 230

in phytoestrogen isolation, 19
Solid-phase microextraction, 21, 167168
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Soxhlet extraction method, 104, 229, 232
SPE, see Solid-phase extraction
SPME, see Solid-phase microextraction
Starch

analysis, 480, 506

modified, 476

NSP, 476477

polysaccharides. 474

resistant, 475
Static—dynamic superheated extraction method.

229-230
Stearidonic acid (SA), health benefits of, 93
Stilbenes in grapevine, 218-220; see also
Polyphenolic compounds

Streptococcus faecalis, 415
Subcritical water extraction, 169
Sulfolane, 453
Supercritical fluid chromatography (SFC). 16, 116
Supercritical fluid extraction, 103, 168-170. 223
Superheated ethanol-water extraction. 169-170
SWE. see Subcritical water extraction
Sweeteners, 505

T

Tangeretin, 149, 153
TBDMS, see N-(tert- butyldimethylsilyl)-
N-methyltri-luoroacetamide
TDP, see Thiamin diphosphate
Tetrahydrofuran (THF), 460
Tetrahymena pyriformis, 409
Tetramethylguanidine (TMG). 106
TFA, see Trifluoroacetic acid
Theoretical correction factor (TRF), 111
Thermospray mass spectrometry (TSP-MS), 37
Thermospray (TSP)-LC-MS technique. 40
Thiamin
analytical methods, 408-409
constituents of, 403, 408
diphosphate, 408
pyrophosphate, 408
triphosphate, 408
Thiaminases, 408
Thiamin-degrading enzymes, 408
Thin-layer chromatography (TLC)
in anthocyanins separation. 251, 254-255
in flavonoids separation, 172-173
in isoflavonoids identification, 21-22
Thylakoid membrane. 342
Time-resolved fluoroimmunoassay (TR-FIA), 68
TMAQO, see Trimethylamine N-oxide
TMAU, see Trimethylaminuria
TMCS, see Trimethylchlorosilane
Total lipids. extraction of, 102-104

531

TPP, see Thiamin pyrophosphate
Trans fatty acids, 92

GC analysis for, 117-118

IR and FTIR spectroscopy, 118-119
Trifluoroacetic acid (TFA). 15, 251
2,4,4' —trihydroxydeoxybenzoin (THB), 14
Trimethylamine N-oxide, 349
Trimethylaminuria, 349
Trimethylchlorosilane, 233, 263
Trimethylsilyldiazomethane (TMS-DM). 106
Trimethylsilyl ether (TMS), 28. 173
TRIONE, 453
Tryptophan

acid hydrolysis, 444-445

alkaline hydrolysis. 445446
TTP. see Thiamin triphosphate
Tyrosol in olive leaves, 226-227

U

Ultrasound-assisted extraction method, 229

Ultraviolet (UV) absorption spectra. for
isoflavonoids, 7-9

United States Department of Agriculture, 471

United States Pharmacopoeia, 478

Unsaturated fatty acids (UFA), 86

USDA, see United States Department of
Agriculture

U.S. Institute of Medicine (IOM), 291

USP, see United States Pharmacopoeia

UV-Vis adsorption spectroscopy. in anthocyanins
separation, 264-265

UV-visible (UV-Vis). in flavonoids detection,
180-182, 193

\%

Vaccinium myriillus, 252

Vanillin assay, in flavonoids analysis, 170-171

Verbacoside in olive leaves, 226-227

Very low-density lipoprotein (VLDL). 88

Vicia villosa, 256

Vine shoots and leaves, uses of, 221-222

Vineyard and wine production residues
extraction of, 222-225
flavonoid polyphenols from, 210-217
nonflavonoid polyphenols from. 217-221
uses of, 221-222

Vitamin analytical methods, classification of,

402403

Vitamin B,, 416-417

Vitamin C, 417420

Vitis vinifera, 211
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w pyridoxine, 412413
riboflavin, 409411
Water-soluble vitamins, 404—407 thiamin, 403-404. 408409
high-performance liquid chromatography vitamin By,, 416417
methods, 404407 vitamin C, 417420
biotin, 413414 Women’'s Health Initiative (WHI), 2
folic acid, 414415 World Health Organization (WHO),

niacin, 411412 289, 324





