
1,8-cineo1e, 165, 170, 171, 172
 
l-butanal, 130
 
I-heptanal, 130
 
l-hexanal, 130
 
l-methylcyc1opropene, 152
 
I-nitro-2-phenylethane, 119
 
l-pentene-J-one, 118
 
2,3-butanediol, 13, 25
 
2ICFR, 198,201
 
2-isobutylthiazole, 118
 
2-mercapto-3-methylbutanol, 33
 
2-mercaptoethanol, 33
 
2-methyl-3-furanthiol, 33
 
2-methylbutyl acetate, 149. 150
 
2-phenylacetaldehyde. 121, 125
 
2-phenylacetaldehyde reductase. 121
 
2-phenylethanol, 120, 121, 125
 
2-phenylethyl acetate, 18
 
2-phenylethyl alcohol, 14. 15
 
3,4-dihydroxybenzaldehyde, 92. 94
 
3-mercapto-3-methylbutanol, 33
 
3-mercaptohexan-I-ol. 33
 
3-mercaptohexyl acetate. 33
 
3-methyl-2-buten-I-thiol, 33
 
3-methylbutanal, 119
 
3-phenylpyruvate, 16
 
4-coumaric acid, 92. 94
 
4-ethyl guaiacol, 27
 
4-ethyl phenol. 27
 
4-mercapto-4-methylpentan-2-one, 33
 
4-vinyl guaiacol. 27
 
4-vinyl phenol, 27
 
6-methyl-5-hepten-2-one, 118, 122, 123, 124
 
6-methyl-5-heptene-3-one, 119
 
8-hydroxylinalool. 125
 

abiotic elicitation, III
 
acetaldehyde. 3. 10, 13,23,24, 32, 152
 
acetaldehyde dehydrogenase, 10, 13
 
acetate. 10, 13, 14, 17, 18, 19, 20, 21,22. 33, 58,92,
 

94,106,126,149,150,151,152,153,162,172,173,
 
174,175,179
 

acetate esters, 19,20, 22, 153
 
acetohydroxy acid reductoisomerase. 26
 
acetoin, 12, 13, 14,25, 26
 
acetylcarnitine, 22
 
acetyl-CoA, 10, 19,20,22,90,92
 
acetyl-CoA synthase. 10
 
adenosylphosphosulfate kinase, 31
 
Agrobacterillm-mediated transformation, 189
 
airlift fermentor, 108
 
alanine, 71
 

alcohol acetvltransferase gene, 19
 
alcohol acetyltransferases, 20, 21
 

alcohol ucyltransferase, 148
 
alcohol dehydrogenase, 26, 119. 120, 124
 
allergies, 205
 
alpha-amylase, 197
 
Ambrosiozyma monospora, 36
 
amino acid permease, 15
 
amylopectin, 131, 132
 
amylose, 131
 
anthraquinone, III
 
antisense, 125, 189,202,203
 
antisense reduction, 125
 
apple aromas, 153
 
appletlavor, 147, 148, 149, 150,151,156
 
apple volatiles. 148
 
apple wine, 149
 
arginine, 71, 76
 
aspartate, 31, 71,187
 
aspartic acid, 71, 187
 
Aspergillus niger, 12, 37, 90, 197
 
Aspergillus oryzae, 3, 197
 
ATP-sulfurylase,31
 
auxin, 106, 107
 

Bacillus pumilus, 28
 
basil breeding, 169, 176
 
Basmati rice, 132, 133, 134, 135
 
benzaldehyde, 87, 104
 
benzoate pathway, 87
 
berberine, III
 
beta-glucosidase. 95
 
bioengineered crops, 203
 
Braeburn apple, 150. 153
 
branched-chain amino acid aminotransferases, 15, 16
 
branched-chain amino acid transaminase, 16
 
breeding programs, 130, 133, 134, 136. 150, 162
 
Brettanornyces, 5, 27, 28, 37
 
Brevibacterium linens, 61
 
bulk tlavor labeling exemption, 196
 
butanol, 150
 
butyl acetate, 150
 

caffeic acid, 94
 
callus, 105, 106, 107
 
Candida, 4,5.37,196, 197
 
capsaicin, 95
 
carbon dioxide, 2, 3, 5, 8, II, 12, 58, 152
 
carnitine, 22
 
carnitine acetyltransferase gene. 22
 
carotenoid degradation, 123
 
casein, 58
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Catharanthus roseus, 112
 
cereal crops, 90, 194, 203
 
ccrulenin. 23
 
CFSAN, 194, 195, 197, 198, 199,200,202,203,204,
 

CGS. 187. 188, 189, 190
 
cinnamon, 85, 104
 
cinnamoyl esterase, 90
 
cinnamyl alcohol dehydrogenase, 175
 
cis-3-hexenal, 108, 109, 110, 118, 119, 120, 124
 
cis-3-hexenol, 118, 119, 120, 124
 
cis-methyl cinnarnate, 165
 
citral, 121, 123, 126. 162, 165, 173. 175,176,178
 
citrate, 7, 56, 59
 
citric acid, 7, 197
 
citronellol, 36, 126
 
commercial basil varieties, 164
 
coniferyl alcohol, 89, 95, 174, 175
 
coniferyl alcohol acetyltransferase, 174
 
coniferyl aldehyde, 89,95
 
constituents of microorganisms, 110
 
creosol, 95
 
crocin, 109
 
Crocus saliva, 109
 
Crrplococcus, 4
 
curcumin, 85, 95
 
cured vanilla beans, 83, 85, 96, 98
 
cysteine, 5, 29, 31, 32, 33, 34, 112, 187
 
cysteine desulfhydrase, 33
 
cytokinin, 106, 107
 

Datura stramonium, 91
 
Debaryomyces,4
 
dehydrogenase, 3,10, II, 13. 16,22,24,26,74, 120,
 

121,137,140,150,175
 
Dekkera,5,27,28,37 
Delicious apple. 149, 150, 152, 153
 
DGCCRF,97
 
diacetyl, 12,25,26
 
diacetyl reductase, 26
 
diferulate. 90
 
dimethyl disulfide, 186
 
dimethyl sulfide (DMS), 29, 32
 
Dioscorea deltoidea, 110
 
diosgenin, 110
 

elicitation, 110, III
 
enzymatic degradation, 88, 92
 
essential oil, 85,121,161,162,163,164.165.169,170,
 

172,173,174,176,177, 178, 179, 196
 
ester-degrading enzyme, 22
 
estragole, 164
 
ethanethiol, 29
 
ethanol, 3, 4. 5, 8, 9,10, II, 12, 13. 14,16,21,24,27,
 

32,36,37,58, 152
 
ethanol dehydrogenases, 16
 
ethanol hexanoyl transferase I, 21
 
ethyl acetate, 18, 19
 
ethyl anthranilate (ethyI2-aminobenzoate), 18
 

ethyl butanoate, 21
 
ethyl butyrate, 18
 
ethyl caproate, 18, 19
 
ethyl decanoate, 21
 
ethyl esters, 19, 152
 
ethyl hexanoate, 21
 
ethyl octanoate, 21
 
ethyl vanillin, 96
 
ethylene, 148, 152, 154, 155, 186
 
Eubacterium limosum, 34
 
eugenol, 84, 85. 88, 89,95,96,98, 121,163,164,169,
 

170,171,172. 174, 175, \76, 177
 
extraction method, 33, 169, 170
 

FAP, 199,207
 
fatty acids, 12, 15, 19,58,70,74,75,77, 78, 110, 119,
 

120, 124, 130, 154, 155
 
FDA, 83,97,98,194,195,198,199,200,201. 203,
 

204.205,206
 
Federal Register, 195, 200, 202, 203, 204, 205, 206
 
FEMA, 197,201,202 
ferulic acid, 86, 88, 89, 90, 91, 92, 94, 95, 96,
 

97.98
 
flavor volatiles, 124, 149
 
Flavr Savr™, 194,203
 
food additives, 197
 
formaldehyde dehydrogenase. 16
 
fumarase, 9
 
fumarate reductase, 9. 73
 
furfural, 33
 
furfurylthiol, 33
 

Gala apple, 148, 149, 150, 151, 152, 153, 154
 
galactose, 60
 
gelling agents, 106
 
gene silencing. 189, 190
 
genetic engineering. 13, 124, 125, 141, 195,204
 
genetic factors. 161
 
genetic manipulation, 194, 204
 
genetic maps, 153
 
genetic sports, 153
 
Genovese-type basil, 170, 176, 177
 
geranial, 119, 126, 165, 176
 
geraniol, 35, 36, 125, 126, 162, 175, 176, 179
 
geraniol dehydrogenase, 175
 
geraniol synthase, 125, 126, 175
 
geranyl acetate, 162, 179
 
geranyl diphosphate, 126, 176
 
geranylacetone, 119
 
geranylgeranyl diphosphate, 121
 
germacrene D, 165, 170
 
gluconic acid, 12
 
glucose oxidase, 12
 
glutamate, 8, 72. 74, 139
 
glutamate dehydrogenase, 74
 
glutamic acid, 69, 71
 
glutamine, 71
 
glutathionine. 29
 
glycerol, 10. II, 12, 13
 

glycerol-3-phosphate dehy
 
glycosidase, 36
 
glycosides, 36, 37, 110
 
glycosylation, 91, 92, 98
 
Golden Delicious apple I:
 
GPD, II, 12, 13
 
Granny Smith apple 149,
 
GRAS, 197, 199,200,201.
 
green vanilla beans, 92, 96
 
guaiacol, 27, 28, 84, 96
 

Hanseniaspora, 4, 5, 37
 
heptyl acetate, 20
 
hexanal, 118, 119, 120, 12'
 
hexanoic acid, 9, 148
 
hexanol, 131. 153
 
hexyl acetate, 20, 22, 149,
 
hexyl esters, 153
 
histidine, 71
 
homocysteine, 31,187
 
homoserine, 32, 188
 
Humulus lupulus, 36
 

hydrogen sulfide, 29,31,3:
 
hydrolyase, 92, 94
 

interspecific hybridization,
 
isoamyl acetate, 17,20,21,
 
isoamyl alcohol, 14, 15, 17
 
isobutanol, 14, 15, 17
 
isobutyl acetate, 18
 
isobutyric acid, 17
 
isoeugenol, 85, 89, 96
 
isoleucine, 119, 155
 
isopentenyl diphosphate, J:
 
isopentyl pyrophosphate, 3
 
isoprenoidic pathway, 164
 

Jasmine rice, 132, 133, 134
 

Kloeckera, 4, 5
 
Kluyveromyces, 4, 36, 197
 
Kluyveromyces lactis, 36, I ~
 

lactase, I97
 
lactate. 7. 57, 58, 60
 
lactic acid, 7, 25, 56, 58, 76
 
Lactobacillus bulgaricus, 61
 
Lactobacillus plantarum, 28
 
Lactococcus lactis, 61, 72
 
lactose, 57, 58, 70, 71, 72, 7
 
leucine, 119
 
lignin, 84, 85, 88, 89,96, 17
 
linalool, 36, 119, 126, 165,
 
linalyl acetate, 162
 
linoleic acid, 119
 
linolenic acid, 119
 
lipase, 197
 
lipoxygenase, 199, 120, 124,
 
Lithospermum erythrorhizor 
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glycerol-3-phosphate dehydrogenase, II
 
glycosidase, 36
 
glycosides, 36, 37, 110
 
glycosylation. 91,92,98
 
Golden Delicious apple 150, 152
 
GPO, II, 12, 13
 
Granny Smith apple 149, 150,152
 
GRAS, 197, 199,200,201,202,203,207
 
green vanilla beans, 92, 96
 
guaiacol, 27, 28, 84, 96
 

llanseniaspora,4, 5, 37
 
heptyl acetate, 20
 
hexanal, 1I8, 119, 120, 124, 130
 
hexanoic acid, 9, 148
 
hexanol, 131, 153
 
hexyl acetate, 20, 22, 149, 150
 
hexyl esters, 153
 
histidine, 71
 
homocysteine, 31, 187
 
homoserine, 32, 188
 
Humulus lupulus, 36
 
hydrogen sulfide, 29, 31, 33, 58
 
hydrolyase, 92, 94
 

interspecific hybridization, 178
 
isoamyl acetate, 17,20,21,22
 
isoamyl alcohol, 14, 15, 17,21
 
isobutanol, 14, 15, 17
 
isobutyl acetate. 18
 
isobutyric acid, 17
 
isoeugenol, 85, 89, 96
 
isoleucine, 119, 155
 
isopentenyl diphosphate, 121
 
isopentyJ pyrophosphate, 35
 
isoprenoidic pathway, 164
 

Jasmine rice, 132, 133, 134
 

Kloeckera, 4, 5
 
Kluyveromyces, 4, 36, 197
 
Kluyveromyces lactis, 36, 197
 

lactase, 197
 
lactate, 7, 57, 58, 60
 
lactic acid, 7, 25, 56, 58, 76
 
Lactobacillus bulgaricus, 61
 
Lactobacillus plantarum, 28, 69, 76
 
Lactococcus lactis, 61, 72
 
lactose, 57, 58, 70, 71, 72, 76,197
 
leucine, 119
 
lignin, 84, 85, 88,89, 96, 174
 
linalool, 36, 119, 126, 165, 170, 171, 172
 
linalyl acetate, 162
 
linoleic acid, 119
 
linolenic acid, 119
 
lipase, 197
 
Iipoxygenase, 199, 120, 124, 130
 
Lithospermum erythrorhizon, 92
 

lycopene, 119, 126
 
lysine, 71, 187
 

Maillard reaction, 33, 185
 
malic acid, 7, 8, 9, 148
 
malvidin-3-glucoside, 24
 
methionine biosynthesis, 186, 187
 
methanethiol, 58, 186
 
methional, 185, 186, 187, 188, 189, 190
 
methionine, 29,31,32,71,73.74,75,76,132,
 

185,187
 
methionine sulfoxide reductase, 31
 
methyl chavicol, 163, 164, 165, 170, 172, 174,
 

175,176
 
methyl ethyl ketone, 130
 
methyl jasmonate, 152
 
methyl salicylate, 118, 120, 121
 
methyl thio-acetate methyl, 58
 
Methylosinus trichosporium, 94
 
Metschnikowia, 4, 5
 
monoterpene synthases, 121
 

NAOH, 12, 13,24
 
natural vanillin, 83, 88,89,92,97,98
 
neral, 121, 122, 123, 126, 165, 175, 176, 178
 
nero], 35, 36, 37
 
neurosporene, 123
 
Nicotiana tabacum. 91
 
non-cyclic volatiles, 123
 
non-oxidative chain-shortening, 90,94
 
norisoprenes, 123
 

O-acetylhomoserine, 31
 
O-acetylhomoserine sulfhydrylase, 31
 
O-acetylserine, 29, 31, 193
 
Ocimum spp., 177, 178
 
octyl acetate, 20
 
Oenococcus oeni, 8, 197
 
oil composition, 161, 162, 165, 172, 174
 
O-methyltransferase,94, 175, 177
 
organic food. 205
 
Origanum vulgare, 161
 
ornithine, 71, 139
 

Pacific Rose, 150, 151
 
Panax ginseng, 108, III
 
p-coumaric acid, 28, 86
 
p-coumaric acid decarboxylase, 28
 
Pediococcus pentosaceus, 28
 
Penicillium, 36
 
pentyl acetate, 20
 
Petroselinum crispum, 110
 
Phanerochaete crvsosporium, 88
 
phenethylamine, 120, 125
 
phenolic acid decarboxylases, 28
 
phenolic stilbenes, 85,95
 
phenyl ethyl acetate, 17
 
phenylacetaldehyde, 120
 
phenylacrylic acid decarboxylase, 28
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phenylalanine, 16,86,92,120,121,125,132,174 
phenylpropanoid, 86, 87, 90, 91, 92, 93,174 
phenylpropene, 121, 172,176,177 
phospholipase, 197 
Pichia, 4, 5, 37 
picrocrocin, 109 
plastid terpenoid pathway, 126 
precursor feeding, 112, 113 
proline, 58, 139 
prolycopene, 123 
propanal, 130, 185 
propanol, 14,33 
propionic acid, 9, 17, 58, 197 
propyl acetate, 20, 21 
pseudoionone, 123 
Pseudomonas, 89,90,91,95,140,197 
psoralen, 110, 195 
pyruvate, 7, 8, 10, 13,24,25,121 
pyruvate decarboxylase, 10 

recombinant DNA techniques, 194 
Red Delicious apple, 149 
Rhodotorula, 4, 110 
ribose-5-phosphate, 59 
Roundup Ready", 203 
Royal Gala apple, 148, 149,150,153,154 

S-3-(hexan-I-ol)-L-cysteine, 35 
Saccharomyces, 1,3,4,5,6,7,18,36,61, 196 
Saccharomyces bayanus, 7, 9, 20, 34 
Saccharomyces carlsbergensis, 5 
Saccharomyces cerevisiae, 4, II 
Saccharomycesferrnentati, 36 
Saccharomyces monacencis, 5 
Saccharomyces pastorianus, 5 
Saccharomyces uvarum, 7, 9, 28 
Saccharomycodes, 5 
Saccharomycopsis fibuligera, 37 
saffron, 109 
safranal, 109 
salicylic acid, III, 121 
sanguinarine, III 
Schizosaccharomyces, 5, 8, 197 
Schizosaccharomyces malidevorans, 8 
Schizosaccharomyces pombe, 8 
secondary metabolites, 109, 110, III, 112, 

113,176 
sensory testing, 152, 155, 156 
serine, 31, 71, 76 
shikimic acid pathway, 86, 87 
shikonin, 108 
signaling compounds, III 
single nucleotide polymorphisms, 132, 155 

S02, 4,5,7,24 
solanine, 195 
Solanum lycopersicum, 118 
soluble starch synthase Ira, 132 
solvent extraction, 169 
standard of identity, 97 
stirring, 108 
Strecker degradation reaction, 186 
Streptococcus thermophilus, 61 
substantially equivalent, 202 
succinic acid, 7 
sulfate, 29, 31, 32, 33, 61, III 
sulfate permease, 31 
sulfite, 29, 31, 32 
sulfite reductase, 31, 32 
sulfite transporter, 31 
suspension cell culture, 105, 108, 113 

tartaric acid, 7 
taxol, 108 
tetraterpene, 123 
thio-propionate, 58 
threonine synthase, 187, 188 
Torulaspora dclbrueckii, 36 
toxicity, 28, 92, 195, 200, 20 I, 202
 
trans-2-heptenal, 119
 
trans-2-hexenal, 118
 
transaminase, 16, 121
 
transgenic fruits, 124, 126, \55
 
transgenic plants, 189
 
trans-methyl cinnamate, 165
 
trichomes, 162, 174, 175, 176
 
tryptophan, 16
 
turmeric, 95
 
tyrosine, 86, 92
 
tyrosol, 14, 16
 

USDA,205
 

valine, 15, 16, 17,25,26,71. 132
 
vanilla, 83, 84, 85, 86, 89, 91, 92, 94, 95,96,97,98,
 

104,196 
vanilla beans, 83, 85, 89, 92, 95, 96, 97, 98 
vanilla tissue cultures, 92 
vanillyl alcohol. 91, 92, 94, 95 
vanillyl alcohol oxidase, 95 
vanillylamine, 95 
vinyl reductase, 26 
Vitis vinifera, 2, 36 

xanthan gum, 196 

Zygosaccharomyces, 5 
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