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Abiotic stresses, 231
Accelerated solvent extraction (ASE), 70
Accumulation rate, 32
Acetic acid, 127
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Acetyl-CoA, 28
Acid profi ling, 257
Acidic extraction, 66
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Adduct formation, 272
Adenosine triphosphate (ATP), 28, 34, 

222
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Aerobic conditions, 195
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aminotransferase reaction, 201
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Alanine:glyoxylate aminotransferase (Agt), 
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Algae, 216

Algorithms, 153, 163, 178
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baseline correction, 158
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dynamic programming, 166
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linear background estimation, 160
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Alkaline extraction, 66
Alkaloids, 24
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Allosteric control, 28
Allosteric regulation, 28
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Amino acid metabolism, 278
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Analysis, 194
of biofl uids, 257
of blood, 262
of hormones, 33
of plant metabolites, 217
of qualitative data, 148

Analyte, 72
Analyte coelution, 272
Analytical, 4

approach of metabolomics, 226
chemistry, 129
instruments, 157, 255
mass spectrometers, 134
method, 41, 150
methodology(ies), 194, 221
methods, 150
protocol, 125
technique(s), 25, 72, 194
technologies, 217
tools, 83, 217
work-fl ow, 125

Analyzer, 83
AnalyzerPro, 185
Anatomy, 216

plant tissues, 221
Angle, 175
Animal, 66

tissue, 50, 71
Anticoagulant, 262
APCI. See Atmospheric pressure chemical 

ionization
Apolastic, 72
Apoplast, 231
Apoplastic stream, 30
APPI. See Atmospheric pressure photo 

ionization
Applications, 277

of metabolomics approaches, 229
Approximation coeffi cients, 163
Arabidopsis thaliana, 26, 218
Arabidopsis thaliana metabolic pathways 

(AraCyc), 229
ArMet project, 147
Aromatic alcohols, 57
Array, 153
ASE. See Accelerated solvent extraction
Asymmetric algorithm, 165
Atmospheric pressure chemical ionization 

(APCI), 115

Atmospheric pressure photo ionization 
(APPI), 115

ATP. See Adenosine triphosphate
Attribute, 148
Aurantiamine, 246
Automated

chromatogram evaluation, 185
(computer-aided) techniques, 203
pattern recognition methods, 163

Automatic kernel carpentry, 155
Automation, 185, 213
Autotrophic, 222
Auxotrophs, 253
Average intensity, 151
Axial diffusion

along the column, 89

B

Bacillus subtilis, 47, 196
Background, 157
Back-pressure regulator, 98
Bacteria, 53
Bacterial cells, 46
Baker‘s yeast, 25
Balanced steady-state culture, 213
Ball mill, 71
Ballotini

beads, 67
glass beads, 71

Band broadening effects, 96
Bare silica, 104
Base peak chromatogram (BPC), 131
Baseline

corrected profi le, 159
correction, 157
correction algorithms, 158
variations, 157

Basics of chromatography, 87
Benson, Andrew, 217
Benzene ring, 144
β-glucan polymers, 56
β-1,4 glycosidic bonds, 54
β-1,6 glycosidic bonds, 55
β-1,3 glycosidic bonds, 55
Between-group

covariance, 172
variance, 172

Bin width, 157
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Binary (dis)similarity measures, 177
Binary functions, 176
Binary response variables, 177
Binary variable, 176
Binning, 157

approach, 249
principle, 150

Biochemical, 7
information, 7
oxidations, 28
pathway map, 229
reaction network, 32
techniques, 217

Biochemistry, 191, 203, 256, 278
Bioelements, 133, 246
Biofl uids, 51, 255, 260

constituents, 257
Bioinformaticians, 13
Bioinformatics, 4
Biological, 3

fl uids, 275
materials, 67
matrices, 39, 70
public domain, 227
replicates, 260
sample(s), 52, 260
system(s), 3, 32

Biology, 3
Biomarker identifi cation, 278
Biomass, 44

separation, 43
synthesis, 16

Biomolecules, 133
Biopolymers, 8
Biopsies, 260
Bioreactor(s), 76, 203, 209
Bioscope, 212
Biosynthesis

from glycine, 196
of membrane proteins, 195

Biosynthetic, 34
intermediates, 34
pathways, 221
reaction, 201

Biotech
crop, 234
products, 240

Biotechnological applications, 192
Biotechnology, 107

Biotic elicitors, 231
Biotin, 28
Blood

plasma, 262, 270
specimen, 262

Body fl uids, 263
Boiling ethanol, 46, 65
Boiling point, 20
Boiling water, 46
BPC. See Base peak chromatogram
Branched polysaccharides, 57
Breast cancer, 259
Buffer ions, 140
Buffered ethanol solution, 65
Buffered methanol–chloroform–water, 64

C

Calcium ions, 33
Calculus, 148
Calibration, 117

of data, 150
parameters, 150
polynomial, 150
table, 124

Calvin cycle, 34, 217
Calvin, Melvin, 217
Canaries, 256
Canavan’s disease, 264
Capillary electrophoresis (CE), 85, 139, 

258, 219
Capillary zone electrophoresis (CZE), 140
Carbohydrate metabolism, 231
Carbon dioxide, 70, 71
Carbon

isotope, 143
sources, 220

Carbowax phases, 96
Cardiovascular disease, 195
Carotene, 217
Carotenoids, 225
Carrier gas, 97, 157
Cartridge material, 73
CAS number, 251
Catabolic reactions, 204
Catabolism, 17, 28, 278
Catechol O-methyltransferase (COMT), 44
Cation

of secondary metabolites, 24
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CE. See Capillary electrophoresis
Cell

culture, 231
disruption methods, 58
envelops, 59
life cycle, 26
physiology, 191
suspension, 70
types, 225

Cell wall, 52
degrading enzymes, 60
structure and composition, 58
structures, 52
structures of bacteria, 53

Cells and tissues, 267
Cell-type specifi c protoplasts, 222
Cellular

extracts, 26
interactome, 35
metabolic network, 204
metabolism, 41
networks, 15

Cellulose, 57
microfi brils, 57

Central
dogma, 5
metabolic pathways, 37
metabolism, 7, 26, 239
(or primary) metabolism, 17

Centrifugation, 209, 269
Centroid

calculation, 156
data, 131, 156
fi les, 124
mass spectra, 156
spectra, 124, 246

Cerebral blood fl ow, 264
Cerebrospinal fl uid (CSF), 260, 264, 269, 

271, 274, 283
Chebychev distances, 173
Chemical

analysis, 125
and physical properties, 18
challenge of the metabolome, 15
chemists, 257
classifi cation, 239
degradation, 42, 43
derivatization, 269
diversity, 217, 248

interactions, 42
lysis, 61
nature of the metabolites, 52
shift, 144
shift chromatography, 275
shift reference standard, 275
similarity, 248

Chemical extraction methods, 62
Chemistry, 15, 86
Chemometric(s), 83, 108, 132, 163

analysis(es), 242, 249, 261
and multivariate statistical analyses, 259
approaches, 277
methods, 163
or metabonomics approach, 275
or multivariate statistical methods, 259
processing, 246

Chemonomic approach, 277
Chemonomic software, 277
Chiral detergents, 140
Chiral phases, 126
Chitin, 56, 60
Chloroform, 64, 65
Chloroplasts, 222
ChromaToF, 269
Chromatogram, 88

chromatography, 90
Chromatographic

information, 163
method, 72
peak, 92, 128, 136, 226
profi le, 160
profi le matching, 163
resolution, 96
retention times, 257
separation, 88, 132, 157, 258
system, 91, 93, 167
techniques, 217
theory, 89

Chromatographic data, 157, 185
analysis, 163
matrices, 133

Chromatography, 11, 83, 217
basics of, 87

Chromophore(s), 86, 105
Chromosome, 3
CID. See Collision induced dissociation
Citrate, 262
Citric acid cycle, 37
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Citrullinemia, 279
Classical

liquid chromatography, 139
phenotypic classifi cation, 249

Classifi cation, 252
Class-specifi c tests, 257
Clinical chemistry, 257, 269, 278

applications, 271
instrumentation, 257

Cluster analysis, 249
Centroid mass spectra, 151
Coenzyme A (CoA), 28
Coenzymes, 27
Cofactors, 28, 36, 41
Co-chromatography, 227
Co-extracted media components, 242
Cold methanol, 46, 65
Cold methanol solution, 49
Cold osmotic shock, 61
Collenchyma cells, 220
Collision induced dissociation (CID), 113
Colorimetric

assays, 257
tests, 257

Column
bleed temperature, 157
chromatography, 217

Columns
and oven in gas chromatography, 95

COMT. See Catechol O-methyltransferase
Commercial software, 151

packages, 152
Commercial standard compounds, 227
Compartmentalized biofl uid systems, 255
Complex chromatographic signal, 167
Complex metabolite mixtures, 272
Complexity

of the metabolome, 26
of the plant metabolome, 226

Composition/concentration, 88
Compound partitioning, 258
Computer scientists, 13
Computer-aided pattern recognition, 276
Concentration(s), 26, 86

levels, 23
Constant fl ow, 94
Constant pressure, 94
Consumption rate, 32
Contingency table, 176

Continuous, 148
fl ow principle, 212
functions, 173

Continuous-pulse experiments, 212
Continuum

data, 156, 244
spectra, 124, 131, 244, 246

Control animals, 261
Control

by compartmentalization, 30
by hormones, 33
by “pathway independent” regulatory 

molecules, 27
by substrate level, 27
of enzyme activity, 26
of enzyme level, 26
of uptake and transport, 26

Controlled bioreactor, 207
Controlling rates and levels, 26
Conversion dynode, 121
Coordinate system, 171
Core methods, 136
Correlation, 175

calculation, 157
coeffi cient, 166
similarity, 175

Correlation optimized warping (COW), 166
Coulomb

explosion, 112
repulsion, 113

Covariance, 169, 173
matrix, 169, 174

COW. See Correlation optimized warping
Cross contamination, 244, 261, 263
Cross-linking glycans, 57
Crude

calibration, 150
plant extracts, 218

Cryo-sectioning, 222
CSF. See Cerebrospinal fl uid
Cucibta maxima, 220
Cucubita maxima, 218
Cucurbita maxima, 219
Cultivation, 242

media, 46
medium, 196, 211
samples, 46

Cultures, 243
Curved baseline, 158
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Cutin, 57
CYA. See Czapek yeast extract agar
Cyanopropyl methyl silicone phases, 96, 126
Cyclic nucleotides, 33
Cyclodextrins, 126
Cysteine, 67
Cystinuria, 278
Cytoplasmic membrane, 52, 56
Cytoskeletal proteins, 58
Czapek yeast extract agar (CYA), 243
CZE. See Capillary zone electrophoresis

D

DAD. See Diode-array detection
Data

analysis, 146
evaluation, 129, 185
evaluation and processing, 242
leveraged for speculation, 201
matrix, 132, 249
organizing the, 146
scaling, 168
standardization (normalization), 167
standards, 12
structures, 148
system, 108
transformation, 168

Data-drive research, 125
Databases

for metabolomics-derived data, 228
Daughter scans, 141
DBE. See Double bond equivalents
Development algorithms, 135
Developmental delays, 225
Dead-time, 90, 123
Dead-volume, 106, 127
Deamination

of glycine, 201
Decarboxylation

of glycine, 199
Decomposition, 168
Deconvolution, 128, 166

of spectroscopic data, 166
Deconvolution process, 226
Defense mechanisms, 221
Defrosting, 225
Degradation

of cell walls, 59

Dendrogram, 249
Deproteinization, 262
Derivatization

for GC, 101
Dermal, 220
Description

of methodology used, 192
Design matrix, 155
Detail coeffi cients, 163
Detected peaks, 157
Detection

and computing in MS, 121
systems, 232
techniques, 225

Detector(s), 87, 108
array, 157
limit, 248
signal recorder, 90

Detoxifi cation, 222
Developmental adaptations, 219
Developmental stage, 225
Developments in chromatography, 137
Diagonal element, 155
Diatomaceous earths, 67
Dietary

control, 261
requirements, 253

Diffusion rate, 70
Dimensionality reduction, 168
DiMS. See Direct infusion mass 

spectrometry
DIMS. See Direct injection mass 

spectrometry
analysis, 239
mass profi les, 249

DiMSometry, 239
Diode-array detection (DAD), 212, 218
Direct infusion electrospray mass 

spectrometry, 241
Direct infusion mass spectrometry (DiMS), 

242
Direct injection mass spectrometry (DIMS), 

258
Direct spectrometric measurement method, 

151
Direct-infusion ESI-MS, 150
Discrete, 148
Discriminant function(s), 172, 173
Discriminating power, 173
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Disease diagnosis, 278
Dispersion, 88
Distance, 175

function, 173
Disturbance factor, 203
Diurnal changes, 261
Diurnal rhythmus, 223
D-lactate, 194
DNA arrays, 4
DNA methyltransferases (DNMT), 44
DNA microarray community, 228
DNMT. See DNA methyltransferases
Double bond equivalents (DBE), 247
Dowex resin, 270
DP. See Dynamic programming algorithm
Dramatic growth retardations, 220
Drug

consumption, 261
testing, 278
toxicity, 259

DTW. See Dynamic time warping
Dynamic

association, 33
range, 122

Dynamic programming, 163
Dynamic programming algorithm (DP), 

166
Dynamic time warping (DTW), 163, 165
Dynamical range of plant metabolites, 226
Dynamics of metabolism, 31
Dynode, 121

E

Ear protectors, 67
Ecological interactions, 24, 223
Eddy diffusion, 88, 104
EDTA, 262
Effector, 30
EI. See Electron impact

ion source, 83, 109, 126
mass spectra, 134
spectra, 124

Eigenvalue, 170
Eigenvalue–eigenvector problem, 170
Eigenvector, 170
Electron impact (EI), 109, 227
Electron multiplier, 121, 124
Electron multiplier detector, 121, 122

Electron transfer processes, 28
Electronegativity, 20
Electronic pressure control, 163
Electronics, 87
Electroosmotic fl ow, 140
Electropherograms, 140
Electrophoresis, 140, 217
Electrophoretic

mobility, 140
velocity, 140

Electrospray, 112, 134
process, 134

Electrospray ionization (ESI), 108, 111
Electrospray ionization mass spectrometry 

(ESI-MS), 218, 242
Elemental analysis, 228
Elemental composition report, 246
Ellipsis, 171
Eluents, 73, 127
Endogenous metabolites, 253, 263, 283
Endometabolome, 9
Energy metabolism, 37
Energy turn-over, 26
Energy-capturing metabolites, 36
Envelopes of other fungi, 55
Environmental factors, 226
Enzymatic

activity, 225
degradation, 59
lysis, 59
methods, 59
reactions, 28

Enzyme(s), 17
activity, 27
clusters, 33
complexes, 34
concentrations, 41
synthesis, 27

Epanechinikov function, 155
Epidermis, 221
Escherichia coli, 47
ESI. See Electrospray ionization

ion source, 111
mass spectrometry, 111, 115

ESI-source, 83
ESI-MS. See Electrospray ionization mass 

spectrometry
Essential minerals, 254
Essential nutrients, 254
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Ethanol, 64
Ethanolic deproteinization, 270
Ethyl acetate, 64
Euclidean distance, 173
Eukaryote(s), 39, 191
Eukaryotic cell biology, 191
EUROFAN, 192
European research network, 192
European Saccharomyces Cerevisiae 

ARchive for Functional analysis 
(EUROSCARF), 192

EUROSCARF. See European 
Saccharomyces Cerevisiae ARchive 
for Functional analysis

Evaporation, 270
Exogenous

chemicals, 255
metabolites, 253, 263, 283
metabolome, 255

Exometabolome, 9, 85
Explanatory variables, 149
Exponential growth phases, 196
Exporting data

for processing, 135
External

calibration, 150
information, 149
reactions, 23

Extracellular
concentration, 42
enzyme activities, 42
medium, 44, 65, 209
metabolites, 46, 51, 193
turnover, 42

Extract metabolites, 39
Extracted factors, 168
Extraction, 242

effi ciency, 51
medium, 52
method(s), 52, 239, 225
methodologies, 16
of cellular compounds, 23
of intracellular metabolites, 44, 59
of metabolites, 66
of plant metabolites, 225
of proteins, 66
of total lipids, 64
procedures, 52
process, 65

protocols, 275
solvent, 243

F

Factor analysis, 168
Factors, 6
FAD. See Flavin adenine dinucleotide
Fanconi‘s syndrome, 278
Fats, 70
Fatty acids, 101

acylation, 195
FDA approved drugs, 255
Feature histograms, 168
Fed-batch experiments, 213
Feedback and feedforward control, 27
Femtomole detection limits, 258
Fermentation

broth, 212
process, 49

Fermentor, 212
port, 212

Fibrin, 262
FID. See Free induction decay
Filamentous fungi, 49, 55, 66, 71, 239
Filter parameters, 155
Filtered value, 155
Filtering, 152

procedure, 155
Fingerprinting, 84, 163
First messenger, 33
Fisher discriminant analysis, 171
Fisher‘s criteria, 172
Flat baseline, 158
Flavin adenine dinucleotide (FAD), 28
Flavor components, 163
Flow program, 94
Flow rate, 67
Flow-though system, 70
Fluid-mosaic lipid bilayer, 58
Fluorphore, 105
Flux map, 32
Fluxome, 5
Fluxomics, 232
Fodrin, 58
Footprinting, 85

analysis, 71
Foreign plants, 253
Forensic investigations, 163
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Fourier transform (FT–MS) instruments, 
272

Fourier transform MS (FT–MS) methods, 
258

Fourier transform ion cyclotron resonance 
mass spectrometry (FT–ICR-MS), 219

Fourier-transform ion cyclotron resonance 
mass analyzer, 141

Fragmentation pathways, 272
patterns, 227

Free induction decay (FID), 143
Freeze clamps, 223
Freeze-dried samples, 51
Freeze-drying, 76
Freeze-thawing, 61
French press, 67
Frit, 72
Fructose, 225
Fruit metabolism, 232
FT–ICR-MS. See Fourier transform ion 

cyclotron resonance mass spectrometry
FT–MS. See Fourier transform MS
Full width half maximum (FWHM), 156
Fully automated device, 209
Functional

analysis, 192
genomics, 84, 203, 231
groups, 22

Fungal culture(s), 242, 243, 252
Fungal extract, 176, 239
Future perspectives, 11
FWHM. See Full width half maximum

G

GA. See Genetic algorithms
Galactosemia, 278
Gas–liquid system, 87
Gas

chromatograph, 75
phase volume, 96
sample, 76
supply, 94

Gas chromatographic (GC), 257
Gas chromatography, 94, 125, 126

columns and ovens in, 95
Gaussuan function, 155
GC. See Gas chromatographic

deconvolution software, 269

peak detection, 269
retention times, 272
stationary phase, 76

GC-injection, 83
GC–MS, 194, 217

analysis, 269
chromatogram, 226
fi ngerprint, 274
instruments, 167
libraries, 274
methods, 276
systems, 185, 257
technology, 218

Gdc. See Glycine decarboxylase 
multienzyme complex

GenBank, 3
Gene(s), 4, 25

annotations, 25
functions, 84

General analytical considerations, 129
Generalized Euclidean, 174
Genetic

disease testing and monitoring, 257
diversity, 217
engineering, 231
loci, 232
or environmental changes, 39
perturbations, 234
segregation, 234
transformation, 217
variation, 232

Genetic algorithms (GA), 163, 259
Genome, 5, 18

analyses, 25
sequencing, 3, 35

Genome-scale metabolic model, 12
Genomic, 256

information, 7
pyramid, 256

Genetically modifi ed organisms (GMO), 
229

Gibbs free energy, 215, 23
Glass wool, 72
Glucan fi brils, 55
Glucans, 54
Gluconeogenesis, 37
Glucose, 225
Glue production, 222
Glutathione, 67
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Glycan chains, 54
Glycine

assimilation, 198
biosynthesis from, 196
catabolism, 198
cleavage system, 198
deamination of, 201
decarboxylation, 199
metabolism, 201
synthase, 198

Glycine decarboxylase multienzyme 
complex (Gdc), 197

Glycogen storage diseases, 278
Glycolysis, 37, 219
Glycolytic metabolites, 47
Glycosyltransferases, 25
Glyoxylate, 195, 196

biosynthesis, 195
cycle, 195, 196
pathway, 195

GMO. See Genetically modifi ed organisms
Golgi apparatus, 33
Gradient analysis, 127
Gram stain procedure, 53
Gram-negative bacteria, 53, 61
Gram-positive bacteria, 53
Ground, 220
Growth

factors, 33
retardations, 225
temperature, 150

Guard cells, 221
Guilt-by-association, 10
Gut micro fl ora, 255

H

Haemophilus infl uenzae, 3
Half-life, 40
HCA. See Hierarchical cluster analysis
HCl. See Hydrochloric acid
Headspace analysis, 76
Heating, 61
Height scaling, 157
Helium, 98
Hemicellulose, 57
Hen egg white lysozyme, 60
Heparin, 262
Herbicides, 218

Herbivores, 255
Herbivory, 223
Hermogenes, 257
Heteroallostery, 30
Heterotrophic plant tissues, 30
HEWL, 60
Hexane, 64
Hexapole, 141
Hierarchical cluster analysis (HCA), 218
High pressure liquid chromatography 

(HPLC), 271
High resolution instrument, 244
High-energy donors, 28
High-pressure chromatographs, 138
High-resolution spectroscopic technique, 

274
High-speed gas chromatography, 138
High-value metabolites, 32
Hippocrates, 257
History

of mammalian metabolomics, 257
of plant metabolomics, 217

Holistic integration, 229
Homeostasis, 263
Homeostatic biofl uid, 262
Homoallostery, 28
Homocystinuria, 279
Homogenization procedures, 225
Hordeum vulgare, 218
Hormone(s)

control by, 33
receptor, 33

Host-specifi c microbes, 253
HPLC. See High pressure liquid 

chromatography
column, 137
methods, 258
pumps, 138
retention indices, 272
retention times, 272
separation, 137, 157
separation protocols, 272
system(s), 102, 127

HPLC–MS protocol, 272
Hubs, 36
Human

controls, 261
genetics, 278
genome, 3
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genome project, 283
metabolites, 234
metabolome, 283
metabolome database, 283
metabolome library, 283
metabolome project, 283
pathogens, 261, 264

Hydrochloric acid (HCl), 66
Hydrogen isotope, 143
Hydrophilic metabolites, 272
Hydrophobic metabolites, 272
Hyperosmotic transition, 47
Hyper-dimensional space, 149
Hyphal walls, 55
Hyposmotic conditions, 61

I

Identifi cation, 243
Identifi er, 147
IEMs. See Inborn errors of metabolism
IL. See Introgression line
Illicit drug consumption, 263
Immiscible solvent, 72
Improved sampling device, 205
Improving detection

via sample concentration, 76
Inactivation of metabolism, 44
Inborn errors of metabolism (IEMs), 

258, 278
Independent components analysis, 168
Index/mass spectral library databases, 269
Inert gas, 141
Infi nite variance, 170
∞-norm, 173
Infrared spectrometry, 84
Infrared spectroscopy, 259
In-house written routines, 244
Initial data processing, 245
Injection in gas chromatography, 96
In-line, 137
Inoculation and cultivation, 243
Inositol triphosphates (IP3), 33
In-source collision induced dissociation 

(CID), 113
In-source fragmentation, 272
Institute of Microbiology, 192
Instrument

database software, 251

format, 244
parameters, 163
software, 244
software packages, 250

Instrumental
software packages, 154
software vendors, 147
techniques, 228

Instrumentation, 221, 261
Integrated analysis, 6
Integration, 91
Integrative information, 11
Intensity, 132, 144
Interactome, 5, 37, 38
Interactomics, 4
Intermediary metabolites, 204
Intermediates, 34
Intermolecular interactions, 20
Internal mass reference(s), 156, 246
Internal mass scale correction, 156
Internal reactions, 23
Interpolation, 159
Interscan time, 244
Intracellular

enzyme concentrations, 204
metabolic reactions, 204
metabolite concentration(s), 42, 196, 203
metabolite dynamics, 203, 204, 208, 210, 

211, 213
metabolites, 46, 52, 192
metabolome, 267
turnover, 42
turnover value, 40

Introgression line (IL), 232
Invertase, 225
Ion

current, 121, 123
evaporation, 112
mass, 156
source, 108
suppression, 272
trap instruments, 271
trap mass spectrometers, 272
exchange phase, 74
exchange purifi cation, 86

Ionizability, 86
Ionization, 108, 113

parameters, 185
technique, 242
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Ion-trap, 117, 83
instruments, 121
mass spectrometer, 118

Ion-trap-time-of-fl ight (trap-TOF), 141
IPP. See Isopentenyl diphosphate
IP3. See Inositol triphosphates
Irreversible stress responses, 212
Isocitrate lyase, 196
Isopentenyl diphosphate (IPP), 24
Isotope labeling analysis, 201
Isotopes, 246
Isotopic compositions, 108
IUPAC compendium of technical 

terminology, 157

J

Jaccard, 176
J-couplings, 274

K

KEGG, 12
database, 228
system, 228

Kinetic(s), 23
labeling, 32
modeling, 204

L

Labeled metabolites, 32
Lactate

catabolism, 194
dehydrogenases, 194

Lactobacillus acidophilus, 54
Large-scale metabolite screening, 259
Laser micro-dissection, 222
Laser-induced fl uorescence (LIF), 219
LC. See Liquid chromatography

columns, 104
detection by spectroscopy, 105
injection, 104
pumps, 103

LC–MS, 10, 12, 85, 111, 115, 127
analysis, 271
data, 131
methods, 276
signal identifi cation, 228
system, 185

Least squares solution, 161
Least squares polynomial fi tting, 158
Leucine-enkphaline solution, 244
Level-1 biohazard certifi cation, 261
Level-1 containment, 261
Level-1 lab space, 261
Level-2 containment procedures, 264
Libraries, 185
Library spectra, 226
LIF. See Laser-induced fl uorescence
Light dependency of plant metabolism, 223
Light-dependent metabolism, 225
Lignin, 57
Line analyses, 257
Linear

algebra, 35
background estimation algorithm, 160
interpolation, 159
matrix, 15

Lipids, 70, 72
compounds, 61

Lipid-soluble metabolites, 268
Lipophilic compounds, 64
Liquid–liquid system, 87
Liquid

chromatograph, 75, 103
chromatography columns, 72
CO2, 51
nitrogen, 46, 49, 51, 71, 225
samples, 72

Liquid chromatography (LC), 85, 102, 125, 
130, 271

Liquid shear methods, 66
Local minima, 159
Lotus japonicus, 218
Low pass FIR, 152
Low-energy acceptors, 28
Low-pass fi lter, 152
Lumbar puncture, 264
Lycopersicon esculentum, 218
Lyophilization, 76
Lysosomal storage diseases, 278
Lysozyme, 60
Lytic enzymes, 59

M

Machine learning (ML) methods, 259
Macromolecular interactions, 256
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Magic angle, 268
Magic angle sample spinning (MAS), 268
Magnetic fi eld(s), 143, 274
Magnetic pinch valve, 209
Magnetic resonance imaging (MRI), 268, 274
Mahalanobis, 173

distance, 174
Malabsorption, 278
Malonate/acetate pathway, 24
Mammalian

cell cultures, 267
cells, 58, 191, 253
gut, 255
metabolome, 253
metabolome analysis, 271
metabolomics studies, 260
physiology, 277
systems, 259

Manhattan distance, 173
Mannan(s), 54, 55

backbone, 55
Mannan–enzyme complexes, 55
Mannose units, 55
Manual grinding, 71
MapMan, 229
Mapping, 229
MAS. See Magic angle sample spinning
Mass

accuracy, 246
fl ow, 31
precision, 248
profi les, 248
profi ling, 239
scale, 156

Mass analyzer(s), 108, 141
the ion-trap, 117
the quadrupole, 115
the time-of-fl ight, 119

Mass spectra, 227
libraries, 185
data, 133

Mass spectral
deconvolution, 185, 269
libraries, 13

Mass spectrometer(s), 85, 107, 126, 
140, 269

Mass spectrometric software, 250
Mass spectrometry (MS), 10, 32, 83, 106, 

126, 128

Mass spectrum, 11, 118, 124, 150, 227
libraries, 227

Matches, 176
Matching metric, 163
Mathematical models, 6, 12
Matlab, 147
Matrix, 149

effect(s), 114, 141, 163, 242, 252
simplifi cation, 268
transpose, 162

Max-Planck-Institute for Molecular Plant 
Physiology, 218

MCF. See Methylchloroformate
derivatization, 194
procedure, 194

McLafferty rearrangement, 143
MCP. See Micro-channel plate

detectors, 122
MCP–TDC detectors, 248
MCP–TDC detector systems, 123
M-dimensional space, 149
Measured

absorbance, 157
peak properties, 153
signal, 157

Mechanical disruption, 59
of cell envelopes, 66

Mechanical
extraction methods, 68
force, 70
protection, 264

Medicago truncatula, 218
cell cultures, 231

Medical practice(s), 262, 257
Medicinal drugs, 216
Medium, 23
Medium/carbon source, 147
Melting point, 20
Melvin Calvin, 217
Membrane synthesis, 195
Meningitis, 264
Menstrual cycle status, 261
Meristematic tissue, 220
Mesophyll cells, 221
Messenger molecules, 33
Metabolic

adaptations, 231
cages, 261
channeling, 33
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Metabolic (continued)
complement, 229
complexity, 254
components, 215
composition, 52
compounds, 23
diseases, 278
disorders, 269, 263
energy, 17, 215
engineering, 203
events, 26
fi ngerprinting, 9, 10
fl ux analysis datasets, 229
fl uxes, 32, 232
footprinting, 9
graph, 12
infrastructure, 255
laboratories, 269
models, 6
network, 6, 15, 32, 35, 203
pathways, 191, 201
phenotype, 218
profi ling, 257, 277
reactions, 24, 26
repertoire, 264
specialization, 255
state monitoring, 278
stress, 267
trait analysis, 232

Metabolic fl ux analysis (MFA), 32, 213, 
232

Metabolism, 15, 39
Metabolite(s), 15, 31, 35, 37, 52, 241

abundance, 23
analysis, 39, 70, 192
analysis platform, 229
concentrations, 52, 234, 255
leakage, 46
perturbations, 260
prediction, 246
profi le(ing), 9, 10, 83,192, 217, 229, 261
profi ling data, 192
profi ling developments, 258
profi ling experiments, 194
target analysis, 9
in solution, 72
in the extracellular medium, 71
in the gas phase, 72, 75

Metabolites in a biological system, 25

Metabolome, 5, 34, 39, 52, 83, 213
analysis, 9, 18, 41, 59, 66, 71, 83, 104, 

129, 194, 201
complexity of the, 26
data, 12

Metabolomics, 3, 8, 13, 33, 136, 217, 219, 
234, 278, 283

analysis of urine, 263
applications, 215
experiments, 147
in humans, 253
instruments, 279
measurements, 256, 260
studies, 259

Metabolomics approach, 16, 18, 216, 220
applications of, 229

Metabolomics Society, 11, 147
Metabolons, 33
Metabonomics, 260, 272
Metadata, 147
Methanol, 64, 71, 127

extracts, 244
Methanol/chloroform (M/C) extractions, 

267
Methanol–water mixtures, 64
Method standardization, 213
Methodology

choosing, 84
screening of fungi, 242
used, 192

Methods
for extraction, 52
for quenching, 44

Methylated fatty acids, 143
Methylchloroformate (MCF), 193
Methylglyoxal catabolism, 194
Methyl-silicone phase(s), 96, 126
MFA. See Metabolic fl ux analysis
MIAME. See Minimum information about 

a microarray experiment
standards, 12

Mic acid, 127
Micellar electrokinetic capillary 

chromatography, 140
Microbes, 253
Microbial

cells, 203, 254
cultivations, 203
culture media, 72
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cultures, 46, 204
infection, 223
metabolomic, 203, 256
physiology, 203, 232
products, 253

Micro-channel plate (MCP) detectors, 
121

Microwave-assisted extractions, 67
Microwaves, 67
Middle lamella, 57
Mid-polar metabolites, 65
Milk, 72
Mineral defi ciencies, 220
Miniaturization of the systems, 213
Minimization of residuals, 163
Minimum information about a microarray 

experiment (MIAME), 228
Misidentifi cation, 243
Mismatches, 176
Mitochondrial respiratory chain 

dysfunction, 278
Mitochondrion, 33
ML. See Machine learning
Mobile phase, 73, 87, 94, 127

resistance to mass transfer, 89
Model fermentation, 191
Model

of eukaryotic organism, 25
Modifi er(s), 127, 244
Molecular

biology, 3, 191
ion, 111
phenotype, 256
size, 18
weight, 18

Monoisotopic mass, 124
Moving average fi lter, 152
Moving window, 154
MRI. See Magnetic resonance imaging
MRM-analysis, 142
MS. See Mass spectrometry

analyzers, 272
detection target analysis, 83

MS/MS
fi ngerprint, 274
instruments, 274
libraries, 274

MSRI, 134, 226
MS–TOF instruments, 274

MSTFA. See N-methyl-N-trimethylsilyltrifl  
uoroacetamide

Multicellular organ, 255
Multicomponent clinical analyzers, 257
Multidimensional chromatography, 137
Multienzyme formations, 34
Multiparallel detection method, 232
Multiple reaction, 142
Multiple sclerosis, 264
Multivariate

analysis methods, 173
data, 168
statistical analysis, 163

Multi-targeted compound analysis, 185
Murein sacculus, 54
Muscle metabolism, 263
Mutant(s), 10, 198

libraries, 252
Mutation, 217

identifi cation, 278
Mycotoxins, 240
Myristate, 195

N

N-acetylglucosamine (NAG), 54
N-acetylmuramic acid (NAM), 54
NAD. See Nicotinamide adenine 

dinucleotide
NADP. See Nicotinamide adenine 

dinucleotide phosphate
NADPH, 222
NADPH2, 34
NAG. See N-acetylglucosamine
NAM. See N-acetylmuramic acid
Nanoelectrosprays, 113
Nano-ESI techniques, 242
National Institute of Standards and 

Technology (NIST), 134, 167, 227
NetCDF, 135, 147
Network

components, 35
diameter, 35

Network of the networks, 37
Neural networks (NN), 259
Neuroendocrine hormones, 264
Neurometabolic disorders, 264
Neurospora crassa, 56
Neurotransmitters, 33
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Neutral loss, 142
Nicotinamide adenine dinucleotide 

phosphate (NADP), 28
Nicotinamide adenine dinucleotide (NAD), 

28
NIST. See National Institute of Standards 

and Technology
software, 228

Nitrobacter agilis, 197
Nitrogen fi xating bacteria, 220
Nitrogen supplement conditions, 231
Nitrous oxide, 70
N-methyl-N-trimethylsilyltrifl  

uoroacetamide (MSTFA), 270
NMR. See Nuclear magnetic resonance
NMR-based metabolomics analysis, 

276
NN. See Neural networks
Node degree, 35
Nominal data, 132
Noncoding polymorphism, 256
Nonmechanical disruption

of cell envelopes, 59
Nonpolar, 86

compounds, 52, 70
solvents, 64

Nontargeted analysis, 258
Nontargeted metabolite detection, 226
Non-human tissues, 267
Non-primate tissues, 267
Normal phase, 74

chromatography, 104
Normalization, 157, 167
Novel

bioactive plant compounds, 234
pathways, 234
software package, 185

Nuclear magnetic resonance (NMR), 10, 32, 
217, 268

analysis, 219, 274
instrument, 228
spectra fi ngerprint, 274
spectrometry, 84, 143, 219
spectroscopy, 259
spectrum, 144
studies, 263

Nuclear spins, 274
Nucleotide sequence, 3
Nutraceuticals, 255

Nutrigenomics, 234
Nutritional supplements, 255

O

Observation, 149
Octyldecyl chains (C-18 chains), 104, 126
Off-line, 137
Olfactory communication, 263
Oligomeric complexes, 25
Omes, 5
Omics, 234

techniques, 4
1D-NOE pulse sequences, 275
1H NMR spectra, 274
1-norm, 173
2-norm, 173
1,6-phosphodiester bonds, 55
Open reading frames (ORF), 5, 192
Optimal path, 165
Ordinal rank, 148
ORF. See Open reading frames
Organ

rejection, 259
transplantation, 278

Organic, 257
acidemias, 278

Organism, 191
Organism-specifi c connectivity, 35
Organizing data, 146
Orphan genes, 10
Orthonormal projections, 169
Osmotic

balance, 53
equilibrium, 47
pressure, 53
shock, 47
stress, 196

Oxaloacetic acid, 222
Oxidative pentose phosphate pathway, 219

P

Parasite, 254
Parenchyma cells, 220
Parent scanning, 142
Partial linear fi t, 163
“Pathway Tools Omics Viewer”, 229
Pathway-genome wide databases, 35



INDEX 305

Pathways, 16
Pattern recognition routines, 163
PC. See Principal component
PCA analysis, 251
PDMS, 76
Peak, 90, 101, 109, 122, 128

area, 136
centroid, 156
detection, 163, 185
height, 90, 156
retention time, 136
shape, 132
width, 90, 156

Pectins, 57, 58
PEG. See Polyethylene glycol
PEG spectrum, 150
Penicillium, 240, 248
Penicillium freii (P. freii), 245

spectra, 251
Penicillium species, 239, 249
Peptidoglycan, 54, 60
Perchloric acid (PCA), 46, 66

extraction, 267
Permeabilization of cell envelopes, 59
Peroxisomal storage diseases, 278
Perturbing agent, 213
Pharmaceuticals, 191
Phenolic compounds, 24
Phenotypic

analysis, 234
characterization, 8
description, 242
information, 72

Phenotyping, 229
Pheromones, 33
Phloem, 220
Phosphoglycolate, 222
Phosphor isotope, 143
Phosphoric buffers, 127
Photolability, 43
Photodegradation, 23, 44
Photorespiration, 219
Photosynthesis, 34, 215
Photosynthetic cycle, 217
Physical chemical extraction method, 

70
Physical lysis, 60
Physiology, 256
Phytochemicals, 223, 234

Phytohormones, 226
Piecewise linear background estimation, 

159
Piecewise linear background subtraction 

method, 160
Piecewise linear correction, 159
pKa, 23, 86
PKU, 279
Planar, 270

analysis, 258
Plant(s), 66, 219, 253

cell, 65
genomes, 217
kingdom, 26, 226
materials, 70
metabolism, 217, 219, 222
metabolite analysis, 217
metabolomics, 215, 219
mitochondria, 222
model, 26
products, 216
research, 215, 229
research applications, 229
structure building, 231
structures, 219
tissues, 50, 71

Plant Metabolomics Society, 11
Plant metabolome

complexity of the, 226
Plasma, 72
Plate height, 91
Plate number, 91
PLE. See Pressurized liquid extraction
Plot

of a detector signal recorded, 90
Plug extraction procedure, 243
Point, 149

analyses, 257
Polar, 22, 64, 86

compounds, 52, 61
metabolites, 65, 194
solvents, 22

Polarity, 18, 86
Pollinators, 223
Polar metabolites, 64
Polyethylene glycol (PEG) polymers, 95, 

114, 150, 242, 244
Polyketides, 25
Polymer(s), 42, 59
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Polynomial
equation, 161
fi lter, 154
model, 158
parameters, 155

Polynomial background estimation, 161
Polynomial calibration curve, 124
Polystyrene-divinyl benzene, 76
Pool of metabolites, 26
Pooling, 256
Porous carbon, 76
Positive electrospray mass spectrometry 

(di-ESMS), 244
Postgenomics technologies, 228
Potassium hydroxide (KOH), 66
Potato tubers, 230
Precursor metabolites, 16, 37
Predator, 254
Preprocessing

methods, 168
of data, 150
principles, 150

Prepurifi cation procedures, 226
Pressure, 23
Pressure constant, 70
Pressurized liquid extraction (PLE), 70
Primary

cell wall, 57
metabolic pathways, 222
metabolism, 24, 243
metabolites, 24, 40, 42, 71,
producers, 215

Primates, 261
Principal component (PC), 168
Principal component analysis (PCA), 168, 

196, 218, 230, 251, 259, 276
Principle(s)

of chromatography, 87
of the automated sampling device, 210
of the PCA, 170

Probability distributions, 175
Product, 32
Profi le scans, 151
Profi ling fungal cultures workfl ow, 242
Projection of the data, 168
Projection per-suit, 168
“Projections”, 168
Prokaryotes, 39

Proline, 226
Protein encoding genes, 192
Proteins, 25, 54, 72
Proteome, 5, 8
Proteomic(s), 4, 217

analyses, 256
community, 228
data, 234

Proton affi nity, 242
Protonated compositions, 246
Protonated mass, 251
Pulsed splitless mode, 194
Pusher, 120
Pyramid of life, 256
Pyridoxal phosphate, 28
Pyruvate, 222

metabolism, 195
Pyruvate dehydrogenase complex, 
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Q

QqTrap. See Quadrupole ion-trap
QTOF. See Quadrupole time-of-fl ight
QTL. See Quantitative trait locus
Quantitative trait locus (QTL), 232
Quadrupole, 115, 121, 141

analyzer, 83
mass analyzer, 115
mass profi les, 250
mass selective detector, 194
mass spectrometers, 132

Quadrupole ion-trap (QqTrap), 117, 
141

Quadrupole time-of-fl ight (QTOF), 141, 
218, 228

Qualitative data, 148
nominal scale, 132
ordinal scale, 148

Quantitation standard, 275
Quantitative analysis, 203, 204
Quenching, 41, 207, 243

agent(s), 46, 209
methods, 44
microbial and cell cultures, 44
plant and animal tissues, 50
solution, 206
solution receiver, 207
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time, 204
yeast cell, 49

R

RA. See Relative abundance
Radio frequency radiation, 274
Random

noise contribution, 158
variations, 157

Rapid-freezing method, 210
Raw

continuum mass spectrum, 246
data, 147, 150
detector signals, 150

Rayleigh
coeffi cient, 172
limit, 111

Reference
library, 227
metabolite values, 261
strains, 198

Regulation
mechanism, 27
of reactions, 33

Relative abundance (RA), 247
Relative entropy, 175
Release

of intracellular metabolites, 52
Representative sample, 49
Reproduction, 26
Residuals minimization, 163
Resistance to mass transfer

in the mobile phase, 89
in the stationary phase, 89

Resolution spectrometers, 271
Resolution, 92
Respiration, 216
Response

matrix, 149
time, 122

Retention gab, 100
Retention time, 90, 119, 132, 142, 157, 227, 

269, 276
correction, 163
shifting, 163
shifts, 165
variations, 163

Retention time indices (RI), 185, 269
Reversed phase, 74

chromatography, 104, 126
Reversible interaction of the enzyme, 27
RI. See Retention time indices
Ribofl avin mononucleotide (FMN), 28
Rigid matrix, 55
Risk assessment, 229
Root exudates, 72
Rubisco, 34
RuBP, 34
Run-time, 138

S

Saccharomyces cerevisiae, 3, 25, 191
cultivation, 196
physiology, 195

Saccharifi cation, 196
Saccharum offi cinarum, 218
Salts, 72
Sample(s), 86

analysis, 268
correlation matrix, 169
harvesting, 40
injection, 96
matrices, 73
preparation, 39, 41, 86, 260
preparation procedure, 192

Sampling, 39
probe, 207
rates, 207
reproducibility, 206
systems, 204
techniques, 203
time, 207
tube, 205
tube device, 207
valve, 211

Saturated fatty acid myristate, 195
Savitsky–Golay fi lter, 154
Scales of measurement, 147
Scaling, 249
Schematic overview of the BioScope, 212
Sclerenchyma cells, 220
SDS. See Sodium dodecyl sulfate
Search report, 250
Second messengers, 33
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cell wall, 57
metabolism, 17, 24, 239, 243

Secondary metabolites, 26, 43, 66, 252
cation of, 24

Seed-dispersing animals, 223
Segmented data preprocessing method, 166
Segment-wise correlation, 166
Segregation, 251
Selected ion monitoring (SIM), 117, 120
Selective ion monitoring mode, 194
Selective ion recording (SIR), 117
Selective saturation techniques, 275
Selectivity, 167
Sensibility of detectors, 86
Separation

by chromatography, 125
methodologies, 223
power, 96, 167
process, 88
technique(s), 139, 223, 269

Sequenced genomes, 25
Sex hormones, 33
SFE. See Supercritical fl uid extraction
Shikimic acid pathway, 24
Shock freezing, 223
Shock waves, 67
Short hand-packed column, 72
Shuttle system, 222
Signal compound, 17
Signal deconvolution, 185
Signaling molecules, 255
Silylation, 271
SIM. See Selected ion monitoring
SIR. See Selective ion recording
Simple

matching coeffi cient, 176
paper strip tests, 257
sampling device, 204

Single cell metabolomics approach, 222
Single receptor, 33
Sink, 220
Slack parameter, 166
Slanted background, 158
“SLM Aminco French Pressure Cell Press”, 

70
“Small world”, 36
“Smooth” fi t, 162
Sodiated mass, 251

Sodium dodecyl sulfate (SDS), 140
Sodium hydroxide (NaOH), 66
Soft ionization, 273
Software packages, 185
Solanum tuberosum, 218
Solid

matrix, 72
shear, 66

Solid shear methods, 71
Solid-phase matrix, 72
Solid-phase extraction (SPE), 72, 86
Solid-phase microextraction (SPME), 

72, 75
Soluble carbon sources, 220
Solubility, 20, 22
Solvent(s), 64

effect, 100
elute, 157
evaporation, 65
extraction technique, 267
phase, 243

Sorptive polymers, 76
Source, 220

of losses, 52
Soxhlet system, 64, 70
SPE. See Solid-phase extraction

cartridge, 72
phase, 72
techniques, 137

Specialty phases, 126
Spectral data, 129

with a time dimension, 129
Spectral

information, 151
library, 277

Spectrin, 58
Spectroscopic data, 150
Spheroplasts of microbial cells, 58
Spinal cord, 264
Spinal tap, 264
Split mode, 194
Split/splitless injection, 97, 99, 100, 137
SPME. See Solid-phase microextraction

fi bre, 76
Stability, 23
Stable isotope labeling experiment, 198
Standard

analytical methods, 12
clinical chemistry tests, 258
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deviation, 168
laboratory medium, 196

Standardization, 173
Standardizing data, 168
Starch

biosynthesis, 30
synthesis, 31, 223

Starting point, 86
Static association, 33
Stationary growth phases, 196
Stationary phase, 88, 89

decomposition, 163
resistance to mass transfer, 89
volume, 96

Statistical
analysis, 147
methods, 151
software programs, 147

Steady-state, 32
cultivations, 203
level, 32
metabolism, 204

Steel beads, 71
Step engine, 209
Steroid hormones, 33
Sterols, 101
Stirred tank reactor, 207
Stoichiometric matrix, 35
Stolon, 225
Stomata, 221
Stopped-fl ow technique, 209
Strain collection numbers, 251
Strain/species/mutant, 147
Stress

metabolites, 267
response, 231

Stress-resistant crops, 231
Strong eluent, 127
Structural

diversity of metabolites, 18
networks of the wall, 57

Structure
elucidation, 223
of data, 129
of plant cell envelopes, 56
of the cell envelopes, 52
of yeast cell envelopes, 54

Stylized scatter plot, 172
Subarachnoid hemorrhage, 264

Suberin, 57
Subjective peak selection, 163
Substrate, 32

availability, 41
Sugar profi le, 225
Supercritical fl uid, 70
Supercritical fl uid extraction (SFE), 70
Supernatant, 262
Surface

potential, 242
tension, 67, 111

Symbiotic
microbes, 255
nitrogen fi xation, 234
relationships, 220

Symmetric
algorithm, 165
matrix, 172

Synapsin-1, 58
Syringe pump, 244
Systems

biology, 6, 234
miniaturization, 213

Systems-biology approach, 234

T

Tandem mass spectrometry (MS/MS), 258
Tandem MS and advanced scanning 

techniques, 141
Tanimoto similarity measure, 176
Target, 85

analysis, 85, 257
Target-specifi c compound classes, 226
Taxonomist, 249
Taxonomy, 239, 242

of microorganisms, 163
Taylor cone, 111
Tricarboxylic acids (TCA), 196
Triple quadrupole mass spectrometer 

(QqQ), 141
TCA cycle, 37, 199
TDC. See Time-to-digital converter
Technical replicates, 261
Teichoic acids, 54
Temperature, 23

programming, 96
Tenax, 76
Terpenoids, 24
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Tetrahydrofolic acid (THFA), 28
Thermal degradation, 76, 98
Thermodynamics, 23
Thermo-labile

compounds, 65
metabolites, 70, 271

THFA. See Tetrahydrofolic acid
Thiamine pyrophosphate, 28
Three-step valve operating sequence, 206
Time

axis, 159
bins, 121, 123
index, 165
trajectories, 165

Time-of-fl ight (TOF), 119, 141, 272
Time-to-digital converter (TDC), 121
Time-to-digital detection, 244
Tissue extravisation, 267
TMS. See Trimethylsilyl
TMS-Cl. See Trimethylsilyl chloride
TOF. See Time-of-fl ight

analyzer(s), 83, 122
instrument, 121, 150, 246
mass analyzer, 120
mass spectrometers, 122
spectrum, 250

Tolerance window, 156
Total ion chromatogram (TIC), 130
Total ion current (TIC), 274
Transamination reactions, 37
Transcriptome, 5, 8, 18

proteome, 12
Transcriptomics, 4, 217

data, 234
Transcripts, 25
Transformed domain, 163
Transgenesis, 217
Transgenic

and environmental manipulations, 229
tubers, 229

Transient analysis, 203
Translational apparatus, 6
Transpiration, 221
Transport processes, 33
Trap-TOF. See Ion-trap-time-of-fl ight
Tricarboxylic acid cycle, 28
Trichloroacetic acid (TCA), 46, 66
Trifl uoric-acetic acid, 127
Trimethylsilyl (TMS), 270

Trimethylsilyl chloride (TMS-Cl), 270
Trimethylsilylation, 270
Trimmed mean value, 151
True quantitative analysis, 12
Turnover of secondary metabolites, 43
Turnover rate, 23
TWEEN, 114, 242
2-propanol, 127
Type I (or ice-Ih), 61

U

UDP-activated sugar, 223
UDP-glucose, 25
Ultra high performance liquid 

chromatography (UPLC), 138, 258, 
272

Ultrasonic disintegrators, 67
Ultrasonication, 66
Ultrasonics, 66
Ultraviolet or visible light (UV/VIS), 218
Ultraviolet-visual spectrophotometers (UV), 

85
Ultra-Turrax, 71

homogenizers-dispenser, 71
UPLC. See Ultra high performance liquid 

chromatography
chromatograms, 272

Urea cycle defects, 278
Urease treatment, 270
Urinalysis, 272
Urinary

creatinine, 263
metabolite concentrations, 263
organic acids, 257

Urine, 72, 263
Use of additives, 67
UV. See Ultraviolet or visible light

chromatograms, 130
detector, 157

UV-spectra, 157

V

Vacuole, 231
van Deemter

curve, 89
plot, 91

Variance, 169, 173
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Vascular, 220
Vector, 149

of bins, 157
Venting, 99
Ventricular system, 264
Very high gravity fermentation (VHG), 195
Vessel characteristics, 67
VHG. See Very high gravity fermentation
Vicia faba, 219
Viridicata, 241, 248
Viscosity, 70
Viscous dissipative eddies, 67
Volatile

analytes, 96
compounds, 75, 96
metabolites, 52

Volatility, 22, 70, 86

W

Water soluble metabolites, 52, 262
Watergate, 275
Wavelet

coeffi cients, 163
transform(s), 163, 168
transformation, 162

Wear out, 67
Weighted

linear least squares, 155
Lp-norm, 173

Weighted pair-group average (WPGMA), 
179

Weighting
functions, 155
matrix, 155
scheme, 155

White noise, 67
Wide pass fi lter, 116
Wild-type profi les, 84
WILEY, 134
Window, 152

displacements, 159
Within-group

covariance, 172
variance, 172

WPGMA. See Weighted pair-group 
average

X

Xanthophyll, 217
Xenobiotic(s), 263

interactions, 259
Xenon, 70
Xylem, 221

sap, 221
transports, 221

Y

Yeast
cells, 47, 191
gene deletion project, 192
genome, 192
metabolomes, 254
metabolomics, 191
stress response, 195, 197

Yeast extract sucrose agar (YES), 243

Z

Zero eddy diffusion, 89




