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cyanidin 1265, 1290
cyanidin-3,5 diglucoside 1093
cyanidin 3-O-glucoside 1328
(3S)-cyano-(7S)-coronaridine

hydroxyindolenine 1111, 1119
cycloeucalenol 737, 1181, 1187
cycloeucalenone 1045, 1181, 1187
cynatratoside A 1086, 1092
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d
d-actinidine 1265
daidzein 400, 401, 700, 1218–1220,

1229, 1419
daidzein-7-O-glucoside-62-O-malonate

1218, 1221
daphnoretin 1220, 1227
daturalactone-4 559, 566
Datura species compounds 427–442

culture conditions 439–442
ethnopharmacological properties and

phytochemistry 427–439
Datura spp.

D. innoxia 439, 441, 1393, 1434
D. stramonium 427

daucosterol 39, 41, 58, 63, 464, 560,
569, 576, 658, 684, 1144, 1153,
1277, 1279

Daucus carota 1435, 1439, 1457, 1470
davidol A 1308, 1319
3-δ-carene 1166, 1172
10-deacetylbaccatin 1131
10-deacetylbaccatin III 1130–1131,

1136, 1139
2-deacetyl-7,10-diacetyl-5-deaminoacyl

taxine A 1130, 1137
10-deacetyl-10-glycolylbaccatin IV

1131, 1137
10-deacetyltaxol 1130, 1136, 1139
7-deacetyltaxuspine L 1131, 1137
16′-decarbomethoxyvoacamine 1110
16′-decarbomethoxyvoacamine-

pseudoindoxyl 1110
dehydroborapetoside B 1182, 1188
dehydroequol 1218, 1228
dehydroeugenol 992, 1022
dehydro-p-cymene 1166, 1172
1-dehydroxy-3,4-dihydro aucubigenin

992, 1003
delavayins A 1054, 1060
delavayins B 1054, 1060
delavayins C 1054, 1060
δ-elemene 1255, 1258, 1357
delphinidin 1290, 1328
delphinidin 3-O-glucoside 631, 1310,

1328
3-demethylisolariciresinol 1129–1130

3′-demethylisolariciresinol-9′-
hydroxyisopropylether
1129

7-deoxygardoside 991, 1012
10-deoxygeniposidic acid 991, 1013
2-deoxy-20-hydroxyecdysone-3-β-d-

glucopyranoside 1030,
1036

Derris elliptica 1449
desgalactotigonin 100, 1199
5-desmethylsinensetin 1167, 1170
Dhanvantari Nighantu 1180
diacetylmartynoside 991, 999
dichotomide I 1054, 1058
dichotomide II 1054, 1058
dichotomides III-XIV 1054, 1060
dichotomin A 1054
dichotomin B 1054, 1055
dichotomin C 1054, 1056
dichotomin D 1054, 1056
dichotomin E 1054, 1056
dichotomin F 1054, 1056
dichotomin G 1054, 1056
dichotomin H 1054, 1057
dichotomin I 1054, 1057
dichotomin J 1054, 1057
dichotomin K 1054, 1057
dichotomoside A 1054
dichotomoside B 1054, 1058
dichotomoside C 1054, 1058
dichotomoside D 1054, 1058
dichotomoside E 1054, 1058
7,8-didehydro-6β,10-dihydroxy-11-

noriridomyrmecin 991,
1002

didrovaltrate 1265–1266, 1271–1272
didymin 1265
6(Z)-dienoic acid 991
9-dihydro-13-acetylbaccatin III 1130,

1131
2,3-dihydrobenzofuran 114, 1086,

1093
dihydrocatharanthinol 1110, 1117
dihydrocornin 683, 1277, 1280
dihydrodiscretamin 1182, 1183
3,4-dihydro-methyl catalpol

992, 1003
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3,4-dihydroverbenalin 1277, 1279
2,5-dihydroxybenzoic acid 275, 1219,

1222
5,4′-dihydroxy-6,7-dimethoxyflavone

1166
4′′,7-dihydroxyflavone 1220
4′,7-dihydroxyflavonol 1220
5,4′-dihydroxy-7-methoxyflavone

1166
5,7-dihydroxy-4′-methoxyflavone

1030, 1031
3,4-dihydroxyphenethoxy-O-α-l-

rhamnopyanosyl-(→)-β-d-(-
O-caffeoyl)-glucopyranoside
1086, 1089

[2-(3,4-dihydroxyphenylethyl)]-3-O-α-
d-apiofuranosyl-(→)-(-O-
caffeoyl)-β-d-glucopyranoside
1086, 1088

[2-(3,4-dihydroxyphenylethyl)]-3-O-β-
d-xylopyranosyl-(1→3)-(4-O-
caffeoyl)-β-d-glucopyranoside
1086, 1088

5,4′-dihydroxy-6,7,8,3′-
tetramethoxyflavone 1166

5,4′-dihydroxy-6,7,3′-trimethoxyflavone
1166

5,4′-dihydroxy-6,7,8-trimethoxy
flavones 1166

2,6-dimethoxy-1,4-benzoquinone
1086, 1089

3,4-dimethoxy cinnamic acid 992, 995,
1219

6,7-dimethoxycoumarin 1030, 1032
5,7-dimethoxyflavone

4′O-β-d-apiofuranosyl(1→5)-β-
d-glucopyranoside] 1086, 1089

3′,5′-dimethoxy-4′-
hydroxyacetophenone 992

5,7-dimethoxy-4′-hydroxyflavone
1087, 1093

2,6-dimethoxy-4-methoxymethylphenol
992, 996

(+)-5,5′-dimethoxy-9-O-β-d-
glucopyranosyl lariciresinol
1086

(+)-5,5′-dimethoxy-9-O-β-d-
glucopyranosyl
secoisolariciresinol 1086

Dioscorea bulbifera 446, 447
Dioscorea species compounds

446–467
culture conditions 465–467
ethnopharmacological properties and

phytochemistry 446–465
diosgenin 102, 165, 171, 446–447, 449,

465–466, 669, 672, 1043–1045,
1047, 1199–1200, 1210–1211,
1235, 1238, 1246–1247, 1288,
1374

diosmetin 758, 760, 765, 823–824, 925,
928, 1055, 1181, 1186, 1265

diosmin 198, 1265
2,2-diphenyl-1-picryl-hydrazyl (DPPH)

radicals 17, 26, 237–238, 248,
256, 268, 275, 360, 369, 404, 429,
447, 488, 575, 760, 834, 884, 924,
943, 960, 1030, 1054, 1078, 1099,
1100, 1166, 1290–1291

DNA topoisomerase I inhibitor
camptothecin 220

docosanoic acid 1201, 1210
d-tryptophan 43
dulcitol 1289, 1291, 1295
dulcoside A 1068, 1071, 1078
δ-viniferin 1326, 1328

e
ecdysone-3-β-d-glucopyranoside

1030, 1036, 1037
ecdysone E 1030, 1037
ecdysterone 25–26, 1181, 1186
echimidine 145–146, 1100–1102
echimidine N-oxide 1101, 1104
echinacin 1255, 1258
echinatine 70, 74, 546–547, 1100, 1103
echiumine 1100, 1103
ehrenoside 1289, 1291
1-eicosene 1031, 1034
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ellagic acid 16, 18, 19, 209, 605, 700,
704, 812, 816, 833–834, 836, 839,
884–885, 1099, 1101, 1144–1146,
1148, 1149

emodin 259, 267, 883, 885–886, 894,
923–925, 930, 942–944, 1201

endophytic interaction 1464–1465
Entamoeba histolytica 47, 586
ephedrine 4, 1033, 1037, 1383, 1474,

1475
(–)-epiafzelechin 18–19, 256–257,

262–263, 944, 949–951, 1130,
1135

4-epi-barbinervic acid 1278, 1280
epicatechin 17–18, 256–257, 457, 475,

605, 656, 700, 834, 943–944,
1099, 1147, 1219, 1307

(–)-epicatechin 17, 257, 262, 942–943,
1086, 1090, 1093, 1130, 1135,
1326, 1328

epicatechin 3-O-gallate 17, 942, 944,
949–952, 1307, 1326, 1328

epigallocatechin 18, 1147, 1219, 1225
epigallocatechin gallate 944, 1219,

1224, 1254
19-epi-isovoacristine 1111, 1118
8-epiloganic acid 991, 1288, 1289,

1294
epinortrachelogenin 1130, 1136
3-epioleanolic acid 1277, 1280
(+)-7′-epi-tsugacetal 1130
3-epiursolic acid 1277, 1280
16-epoxy-3,4-epoxy-6-O-(β-d-

glucopyranosyl)-cleroda-3
1181, 1190

(3R,4R,5R,6S,8R,9S,10S,12S)-15,16-
epoxy-3,4-epoxy-6-O-(β-d-
glucopyranosyl)-cleroda-
3,13(16),14-trien-17,12-olid-18-
oic acid methyl ester 1181,
1189

16-epoxy-2-hydroxy-6-O-(β-d-
glucopyranosyl)-cleroda-
3,13(16),14-trien-17,12-olid-18-
oic acid methyl ester 1181,
1190

16-epoxy-4-O-(β-d-glucopyranosyl)-
cleroda-2 1181, 1190

(1R,4S,5R,8S,9R,10S,12S)-15,16-epoxy-
4-O-(β-d-glucopyranosyl)-
cleroda-2,13(16),14-triene-
17(12),18(1)-diolide 1181,
1190

16-epoxy-2-oxo-6-O-(β-d-
glucopyranosyl)-cleroda-
3,7,13(16),14-tetraen-17,12-olid-
18-oic acid methyl ester 1181,
1190, 1191

(E)-𝜀-viniferin 1307, 1326, 1328
E-pterostilbene 1308
equol 1218, 1228
E-resveratrol 2-C-glucoside 1308
ergosterol 101, 631–632, 1289, 1292
E-rhapontigenin 1308
eriocitrin 489, 1165, 1174, 1265
eriodictyol 18, 57, 351, 352, 474, 475,

477, 546, 759, 765, 834, 839, 924,
925, 965, 1167, 1168, 1265

ervachinine A 1110, 1122
ervachinine B 1110, 1122
ervachinine C 1110, 1122
ervachinine D 1110, 1122
ervaluteine 1111, 1114
ervatamine F 1110, 1117
ervatensine A 1111, 1115
ervatensine B 1111, 1115
Erythroxylum monogynum 473
Erythroxylum species compounds

473–482
culture conditions 481–482
ethnopharmacological properties and

phytochemistry 473–481
essential amino acids 68, 487
ethanolic extract, S. acuta 1028
ethnopharmacological properties

Abutilon species compounds 7–10
Acacia species compounds 16–20
Achyranthes species compounds

24–31
Adhatoda species compounds

39–42
Aegle species compounds 47–52
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Ageratina species compounds
56–64

Albizzia species compounds 79–95
Alium species compounds 99–106
Aloe species compounds 111–129
Angelica species compounds

139–141
Arnebia species compounds

144–146
Artemisia species compounds

152–156
Asparagus species compounds

164–172
Atropa species compounds 177–179
Azadirachta compounds 184–191
Bryophyllum species compounds

197–203
Camptotheca species compounds

208–218
Cannabis species compounds

226–232
Capsicum species compounds

237–241
Cassia species compounds 256–266
Catharanthus species compounds

274–278
Centella species compounds

286–294
Cephalotaxus species compounds

301–311
Chlorophytum species compounds

315–325
Cinchona species compounds

329–331
Citrulus species compounds

337–345
Coleus species compounds 351–353
Colocasia species compounds

359–363
Commiphora species compounds

367–378
Coptis species compounds 383–385
Corydalis species compounds

390–395
Crocus species compounds 399–403
Curcuma species compounds

408–419

Datura species compounds
427–439

Dioscorea species compounds
446–465

Erythroxylum species compounds
473–481

Foeniculum species compounds
486–493

Fumaria species compounds
499–509

Gentiana species compounds
514–519

Glycyrrhiza species compounds
525–539

Heliotropium species compounds
545–551

Hyoscyamus species compounds
559–569

Jasminum species compounds
574–580

Larrea species compounds 585–588
Lawsonia species compounds

592–600
Linum species compounds 604–608
Lithospermum species compounds

615–620
Malva species compounds 630–633
Matricaria species compounds

638–643
Medicago species compounds

647–654
Mitragyna species compounds

656–663
Momordica species compounds

668–677
Morinda species compounds

683–694
Moringa species compounds

699–707
Mucuna species compounds

712–714
Nerium species compounds

719–732
Nigella species compounds 736–743
Ocimum species compounds

747–753
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ethnopharmacological properties
(contd.)

Origanum species compounds
758–769

Panax species compounds 775–784
Papaver species compounds

792–795
Peganum species compounds

799–805
Pelargonium species compounds

810–817
Petroselinium species compounds

822–828
Phyllanthus species compounds

833–841
Plantago species compounds

849–857
Plumbago species compounds

862–868
Podophyllum species compounds

873–878
Polygonum species compounds

882–893
Primula species compounds

902–909
Rauwolfia species compounds

914–918
Rhamnus species compounds

923–930
Rubia species compounds 934–937
Rumex species compounds 941–953
Salix species compounds 959–971
Salvia species compounds 975–984
Scrophularia species 990–1022
Sida species 1028–1037
Solanum species 1043–1047
Stellaria species 1053–1062
Stevia species 1067–1077
Strobilanthes species 1085–1093
Symphytum species 1099–1104
Tabernaemontana species

1109–1122
Taxus species compounds

1129–1137
Thymus species compounds

1164–1174

Tinospora species compounds
1180–1191

Tribulus species compounds
1198–1210

Trifolium species compounds
1217–1229

Trigonella species compounds
1235–1246

Turnera species compounds
1253–1248

Valeriana species compounds
1264–1271

Verbena species compounds
1276–1284

Veronica species compounds
1288–1302

Vitis species compounds 1307–1326
Withania species compounds

1338–1350
Zingiber species compounds

1356–1361
ethoxy-ferulate 1030, 1032
173-ethoxyphaeoforbide 1030, 1032
173-ethoxypheophorbide B 1030, 1031
eugenol 8, 27, 48, 68–70, 351, 352, 369,

575, 578, 700, 707, 747–749, 823,
825, 850, 903, 960, 991–992,
1022, 1086, 1093, 1130, 1133,
1145, 1166, 1172, 1291

eugenol acetate 991, 1022
eupatilin 1289, 1291
eupatorin 57, 1289, 1291
eurostoside 992, 1005
Eurycoma longifolia 1435
E-vitisin B 1309
E-vitisin C 1308
exogenous and endogenous elicitors

1391

f
fenchone 487–488, 494, 741, 1086,

1090
fenchyl acetate 1086, 1090
ferulic acid 58, 63, 101, 166, 199, 242,

253, 333, 338, 343, 502, 508, 588,
604, 639, 670, 678, 700, 760, 834,
837, 843, 854, 893, 990–992,
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1087, 1091, 1093, 1145, 1147,
1154, 1166–1167, 1169, 1201,
1210, 1219, 1222, 1289–1290,
1408, 1421

(E)-ferulic acid 990–991, 996
(Z)-ferulic acid 992, 995
flavones 16, 58, 69–70, 112, 351, 360,

514, 685, 811, 908, 1181
flavonoids 2–4, 7, 10, 24, 39, 52, 106,

111, 145, 153, 156, 208, 237–238,
247–248, 256–258, 268, 301, 351,
354, 360, 369, 399, 429, 441, 447,
487, 525–526, 539–540, 545, 592,
631, 643, 648, 712, 748, 833, 849,
882, 1078, 1101, 1130, 1235,
1265, 1277, 1307, 1382, 1413,
1440, 1470

flexuosol A 1308, 1320
Foeniculum species compounds

486–494
culture conditions 494
ethnopharmacological properties and

phytochemistry 486–493
Foeniculum vulgare 486
formononetin 256, 539, 893,

1218–1221, 1229
formononetin-7-O-β-d-

galactopyranoside
1218

formononetin 7-O-β-d-glucoside
62-O-malonate 1218, 1221

formosanol 1130, 1133
Fritillaria unibracteata 1376, 1450
Fumaria indica 499
Fumaria species compounds 499–509

culture conditions 509
ethnopharmacological properties and

phytochemistry 499–509
furanolactone 1180, 1185

g
gallic acid 8–9, 16–18, 237, 275, 338,

400–401, 447, 592–593, 605, 670,
678, 700, 712–713, 748, 752, 760,
811–812, 814, 816, 833–834, 836,
884–885, 889, 893, 942, 1087,
1091, 1144–1146, 1166–1167,

1170, 1219, 1221, 1236, 1238,
1339, 1421

gallocatechin 812, 1147, 1219–1220
𝛾-muurolene 759, 811, 904, 1166
gardoside 850–851, 1289, 1293
gelsemiol 3-O-β-d-glucoside 1278,

1280
genetic transformation 52, 219, 295,

753, 1247–1248, 1413–1414
geniposidic acid 685, 850–851, 991,

1289, 1295
genistein 400–401, 475, 631, 700,

1218, 1219, 1229, 1290, 1414
genistein-7-O-β-d-galactopyranoside

648, 650, 1218, 1221
genistein 7-O-glucoside-62-O-malonate

1218
genistin 1218–1219
genkwanin 57, 759–760, 766, 1167,

1168, 1181, 1186
genkwanin 7-glucoside 1181, 1187
Gentiana 514–521
Gentiana macrophylla 514
Gentiana species compounds

culture conditions 520–521
ethnopharmacological properties and

phytochemistry 514–519
gentisic acid 101, 502, 508, 670, 678,

700, 742, 893, 992, 995, 1288,
1292, 1421

geraldone 1220, 1228
geraniol 1165, 1166
geranyl tiglate 811, 1130, 1133
gitogenin 1236
gitonin 320, 1199
glaucogenin C 1086, 1092
globulol 1130, 1133, 1166, 1173, 1255,

1358
glucodichotomine B 1054, 1058
glutamate 226, 482, 991
glutinosterone 1030–1031, 1034
glyceryl-1-eicosanoate 1031, 1034
glycitein 1219–1220, 1227, 1229
glycoside D 1236, 1244
Glycyrrhiza species compounds

525–540
culture conditions 539–540
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Glycyrrhiza species compounds (contd.)
ethnopharmacological properties and

phytochemistry 525–539
Glycyrrhiza spp.

G. glabra 525
G. uralensis 142, 525

gnetin A 1308, 1313
gossypin 631, 1265
gossypol 1030, 1036
griselinoside 1278, 1281
guaiazulene 1166, 1173

h
haemoplantaginin 992
hairy root culture 142, 147, 157, 180,

279, 326, 355, 441, 520, 540, 1417
harmine 4, 799, 800, 805, 1200, 1210,

1421
harmmol 1200
harpagide 990, 991, 993, 1423
harpagoside B 991, 992
hastatoside 1277, 1278
heartwood 16, 17, 48
heliosupine 547, 1100
heliotrine 145, 546, 547, 1100
Heliotropium species compounds

culture conditions 552
ethnopharmacological properties and

phytochemistry 545–551
Heliotropium subulatum 545
hemi-gossypol 1030
heptacosane 185, 1291
1-hepten-3-ol 1130
(E)-3-heptenyl acetate 1130
hesperetin 1278
hesperidin 576, 893, 1254, 1265, 1278
hexacosane 1291
hexanoic acid 850, 1130
(E)-2-hexenol 1130
(Z)-3-hexenol 1130
heyneanine 1110, 1111, 1123
heyneanol A 1309
higenamine 1182
high-yielding cell line selection 1468
2′-(3H-indol-3-ylmethyl)-butan-1′ol

1030

hispidulin 1289, 1290
homobaldrinal 1271
homoplantaginin 850, 992
homovanillic alcohol 992
hopeaphenol 1308, 1309
3′-hydroxyacetophenone 992
4′-hydroxyacetophenone 992
20-hydroxy-(25-acetyl)ecdysone-3-β-d-

glucopyranoside 1030
4-hydroxybenzaldehyde 748, 760, 992
hydroxycinnamic derivatives 238
8-hydroxycoumarin 992
7-hydroxydehydrohastatoside 1277
4′-hydroxy-5,7-dimethoxyflavone

1086
5-hydroxy-7,4′-dimethoxyflavone

1166
3′-hydroxy-5,7-dimethoxyflavone

4′-O-β-d-apiofuranoside 1086
20-hydroxyecdysone 25, 31, 32, 1031
20-hydroxyecdysone-20,22-

monoacetonide
1031

2′-hydroxyformononetin 1220
20-hydroxy,24-hydroxymethyl ecdysone

1031
(19S)-hydroxyibogaine 1111
6-hydroxyindan-1-one 992
4-hydroxyisoleucine 1247
6-hydroxykaempferol 57, 247, 248,

759, 1220
hydroxyl-(7S)-coronaridine

hydroxyindolenine 1111, 1123
6-hydroxyluteolin 400, 475, 639, 759,

760, 1167, 1277
hydroxymatairesinol 1130, 1136
7-hydroxy-4′-methoxyflavonol 1220
2-(3-hydroxy-4-methoxyphenyl)ethyl-

O-α-arabinopyranosyl-(1→6)-O-
α-rhamnopyranosyl-(1→3)-O-β-
glucopyranoside 992

5′-hydroxymethyl-1′-(1,2,3,9-
tetrahydro-pyrrolo[2,1-
b]quinazoline-1-yl)heptan-1-one
1030

7-hydroxynortrachelogenin 1130
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3(𝜉)-hydroxy-octadeca-4(E) 991
hydroxyphenylpyruvate reductase 355,

1420
5-hydroxypyrrolidin-2-one 993
9-hydroxysemperoside 1278
132-hydroxy-(132-S)-phaeophytin A

1254
3′(R)-hydroxytabernaelegantine A

1110
3′(R/S)-hydroxytabernaelegantine A

1110
3′(R)-hydroxytabernaelegantine C

1110
3′(S)-hydroxytabernaelegantine C

1110
3′(R)-hydroxytabernaelegantine D

1110
4′-hydroxywogonin 1277
Hyocyamus species compounds

culture conditions 570
ethnopharmacological properties and

phytochemistry 559–570
hyoscyamilactol 559, 570
hyoscyamine 5, 142, 177–179, 181,

428, 441, 561, 570, 1390, 1414,
1418, 1424, 1434

Hyoscyamus niger 559, 570
hyperforin 1385, 1408
Hypericum perforatum 1376, 1384,

1408, 1440, 1451
hyperoside 101, 165, 209, 502, 656,

883, 904, 942, 1219

i
ibogaine 4, 1111, 1123
ibogamine 275, 1110, 1111
idirubin 1086
ilwensisaponin B 992
ilwensisaponin C 992
ilwensisaponin D 992
immobilization 420, 621, 867, 1192,

1361, 1434–1436, 1475
indigo 894, 1086, 1094
indole alkaloids 209, 219, 220, 268,

278–280, 332
inermin-3-O-β-d-galactopyranoside

1218

intermedine 547, 616, 619, 1100
in vitro technologies 1384
iridiod glycosides 991
isoacteoside 850, 858, 1087, 1289, 1290
isoampelopsin F 1308
isoangoroside C 993
isobauerenol 1100
isoborneol 758, 762, 1087, 1166
isocolumbin 1180
isoequol 1218
(Z)-isoferulic acid 992
isohopeaphenol 1308, 1309
isomartynoside 1086
isonuomioside A 1087
isoorientin 359, 360, 515, 925, 1055
isorhamnetin 100, 812, 828, 884, 904,

942, 1199, 1219, 1278
isorhamnetin-3-gentiobioside 1200
isorhamnetin-3-O-rutinoside 993
isorhoifolin 1265
isosakuranetin 1146, 1167
isoschaftoside 360, 1055
isoscutellarein 7-O-(2′′-O-6′′-O-acetyl-

β-d-allopyranosyl-β-d-
glucopyranoside) 1290

isosteviol 1067, 1068
isotaxiresinol 1130
isovaleroxyvaltrate hydrine 1265
isovanillic acid 992
isoverbascoside 991, 993, 1277
isovitexin 112, 338, 359, 360, 515, 761,

953, 1054, 1055, 1237
isovoacangine 1111
isovoacryptine 1110
IVHD-valtrate 1265
ixiocephol 1086

j
jaceosidin 683, 1289
Jasminum species compounds

culture conditions 580–581
ethnopharmacological properties and

phytochemistry 574–580



1494 Index

Jasminum spp.
J. officinale 574
J. sambac 574, 580

jionoside D 992, 1086
Juniperus chinensis 1435, 1450
Justicia adhatoda syn. 39

k
kaempferol 17, 70, 99, 101, 248, 256,

257, 288, 399, 474, 487, 586, 605,
720, 1030, 1087, 1167, 1219

kaempferol-3-gentiobioside 1200
kaempferol-3-O-β-d-(6′′-E-p-

coumaroyl) glucopyranoside
1030

kaempferol-3-O-β-d-glycosyl-6′′-α-d-
rhamnose 1030

kaempferol 3-O-glucoside 1219
kaempferol-3-O-rhamnoside 1069
kaempferol-3-O-rutinoside 487, 575,

576, 701, 992
Kalanchoe daigremontiana 197, 198
karsoside 992
4-ketopinoresinol 1201

l
ladanein 1167
lagotisoside D 991
lanthanum salts 1460
lariciresinol 878, 1129
Larrea divaricata 585
Larrea species compounds

culture conditions 588
ethnopharmacological properties and

phytochemistry 585–588
lasiocarpine 546–548, 1099, 1100
laterioside 991
lavandulifolioside 850, 856, 858, 1289
Lavendula spp.

L. inermis 592
L. vera 1447

Lawsonia species compounds
culture conditions 601
ethnopharmacological properties and

phytochemistry 592–600
ledene 1166
L-(–)-ephedrine 1167

leucosceptoside A 858, 1278
light exposure 466, 1439, 1440
limonene 48, 140, 369, 410, 736, 823,

903, 1166
linalool 68, 575, 748, 811, 1165, 1166,

1357
linamarin 1220
linarin 1265
Linum species compounds

culture conditions 608–610
ethnopharmacological properties and

phytochemistry 604–608
Linum usitatissimum 604
lipedosides A-I 991
(–)-litcubinine 1182
Lithospermum erythrorhizon 615
Lithospermum species compounds

culture conditions 620–623
ethnopharmacological properties and

phytochemistry 615–620
loganic acid 515, 520, 1408
loganin 2, 280, 1408
longifolioside A 1289
longifolioside B 1289
lotaustralin 1220
L-tryptophan 219, 1408
lupenone 18, 81, 1086, 1146
lupeol 8, 18, 80, 81, 113, 474, 475, 539,

593, 700, 863, 942, 1086
Lupinus polyphyllus 1417, 1460
luteolin 237, 238, 257, 360, 502, 586,

593, 639, 758, 884, 943, 1069,
1086, 1167, 1219, 1247

luteolin-8-C-α-l-rhamnopyranosyl-
(1→2) quinovopyranoside
1255

luteolin 8-C-β-[6-deoxy-2-O-(α-l-
rhamnopyranosyl)-xylo-
hexopyranos-3-uloside]
1254

luteolin 8-C-E-propenoic acid 1254
luteolin-7-diglucuronide 1277, 1278
luteolin-7-glucoside 685, 1166, 1278
luteolin-3′-methyl ether 1290
luteolin 7-methyl ether 1167
luteolin 4′-methyl ether 3′-glucoside

1181
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luteolin 4′-methyl ether 7-glucoside
1181

luteolin-7-O-β-d-diglucuronide 1278
luteolin 7-O-β-d-glucopyranoside

1030
luteolin-7-O-β-d-glucoside 1069, 1167
luteolin-7-O-β-d-glucuronide 1167
luteolin-7-O-β-d-xyloside 1167
luteolin-7-O-β-glucopyranoside 1167
luteolin-7-O-glucoside 1219, 1291
luteolin 7,3′,4′-trimethyl ether 1167
luteoloside 1165
lycopsamine 70, 73, 546, 547, 1099,

1100
(+)-lyoniresinol-3α-O-β-d-

glucopyranoside 1278
lysicamine 1182

m
magnoflorine 384, 390, 396, 509, 1180,

1182
makisterone A 1181
makisterone C 1031, 1182
Mallotus japonicus 1371
Malva species compounds

culture conditions 633
ethnopharmacological properties and

phytochemistry 630–633
Malva sylvestris 630
malvidin-3-O-β-glucoside 1328
martynoside 858, 991, 1086, 1290
matairesinol 609, 610, 1130, 1219
Matricaria chamomilla L 638
Matricaria species compounds

culture conditions 643
ethnopharmacological properties and

phytochemistry 638–643
Medicago sativa 647
Medicago species compounds

culture conditions 653–654
ethnopharmacological properties and

phytochemistry 647–653
megastigmatrienone 1086, 1219
Mesembryanthemum crystallinum 43
(Z)-methoxycinnamic acid methyl ester

992

7′(S)-methoxy-7-epi-lariciresinol 1130
8-methoxyflavonoes 17
3′-methoxy-4′-hydroxyacetophenone

992
7-methoxymatairesinol 1130
methoxy-quindoline 1030
3′-methoxy-xanthomicrol flavanone

1167
6-methylapigenin 1265
methyl benzoate 575, 904, 1130
2-methyl benzoic acid 1201
methyl benzyl alcohol 992, 1022
4-methylcatechol 992
24-methylene-cholesterol 1030
6-methylheptyl-3′-hydroxy-2′-

methylpropanoate 1055
methyl jasmonate 32, 42, 43, 130, 147,

180, 219, 355, 609, 621, 623, 715,
753, 806, 867, 877, 893, 984,
1079, 1139, 1247, 1327, 1385,
1386, 1388, 1390, 1391

methyl 2-O-β-d-glucopyranosyl
benzoate 1278

13-methyl-16-oxo-17-nor-ent-kauran-
19-oic acid-β-d-glucopyranosyl
ester 1068

3-methylphenyl-O-β-xylopyranosyl-
(1→6)-O-β-glucopyranoside
992

methyl pseudo-diosgenin 1200
methyl salicylate 1130
methylsinapate 1045
mevalonic acid lactone 1385
microbiological elicitor 1386
micropropagation 403, 552
miraculin 1068
Mitragyna species compounds

culture conditions 664
ethnopharmacological properties and

phytochemistry 656–663
Mitragyna speciosa 656
miyabenol A 1308
Momordica charantia L. 668
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Momordica species compounds
culture conditions 677–678
ethnopharmacological properties and

phytochemistry 668–677
Morinda species compounds

culture conditions 694–695
ethnopharmacological properties and

phytochemistry 683–694
Morinda spp.

M. citrifolia 683, 1389, 1434
M. elliptica 694
M. oleifera 699

Moringa species compounds
culture conditions 707–708
ethnopharmacological properties and

phytochemistry 699–707
Mucuna pruriens 712, 715, 1374
Mucuna species compounds

culture conditions 715–716
ethnopharmacological properties and

phytochemistry 712–714
multifidoside 1290
mussaenosidic acid 1289
mutagenesis 784, 1414, 1447, 1475
myoscorpine 616, 1100
myrcene 140, 351, 409, 487, 575, 748,

759, 1166
myricetin 17, 101, 107, 1086, 1099,

1167, 1219

n
N-acetylanonaine 1182
N-acetyl-N-debenzoyltaxol 1130
N-acetylnornuciferine 1182
nano-elicitors 1386
naringenin 456, 527, 546, 605, 760,

893, 1087, 1167, 1219, 1265,
1278, 1414

naringin 678, 761, 1278
narirutin 1265
N′-β-d-glucopyranosylindirubin 1086
N(4)-chloromethylnorfluorocurarine

chloride 1111
N-cis-feruloyltyramine 1182
N-demethyl-N-

formyldehydronornuciferine
1182

neobudofficide 1265
neogitogenin 316, 1200, 1236
neohesperidin 1068
neophytadiene 1254
neotigogenin 316, 1199, 1236
nepitrin 992, 993
Nerium species compounds

culture conditions 731–732
ethnopharmacological properties and

phytochemistry 719–731
N-formylanonaine 1182
N-formylasimilobine

2-O-β-d-glucopyranoside 1182
N-formylnornuciferine 1182
n-heptanal 1130
n-hexacos-11-enoic acid 24, 1030
n-hexenol 1130
N-hydroxymethylibogaine 1110
Nicotiana tabacum 43, 180, 1374,

1384, 1417, 1424, 1435, 1442,
1447, 1468, 1470, 1474

Nigella sativa 736
Nigella species compounds

culture conditions 743
ethnopharmacological properties and

phytochemistry 736–743
nimbolide 184, 185
ningpoensine A 992
ningpoensine B 992
ningpoensine C 992
ningpogoside A 992
ningpogoside B 992
ningposide A 992
ningposide B 992
ningposide C 992
ningposide D 990, 992
nitrogen 2, 3, 17, 20, 354, 441, 442,

466, 620, 715, 1376, 1377
nordihydroguaiaretic acid 585, 586,

588
norpseudoephedrine 1167
nortrachelogenin 1130
Nothapodytes nimmoniana 1382, 1449
N-trans-caffeoyltyramine 1182, 1201
N-trans coumaroyltyramine 1200
N-trans-feruloyltyramine 430, 1045,

1182
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nuomioside A 1087
nutritional parameters 1377
nutritional stresses 242, 1392

o
3-O-acetylbetulinic acid 1045
8-O-acetyl harpagide 991–993
(–)-7′(R)-9-O-acetyl-7′-methoxy-7-epi-

lariciresinol 1130
6-O-α-d-galactopyranosylharpagoside

992, 993
6-O-α-l-(4′′-O-trans-cinnamoyl)-

rhamnopyranosylcatalpol 991
6-O-α-l-rhamnopyranosylcatalpol

991
2-O-β-d-glucopyranosylcucurbitacin E

338, 339
13-[(O-β-d-glucopyranosyl)oxy]ent-

kaur-16-en-19-oic acid
2-O-β-d-glucopyranosyl-β-d-
glucopyranosyl ester 1068

1-O-β-d-glucopyranosyl-(2S,3S,4R,8Z)-
2-[(2′R)-2′-hydroxypalmito-
ylamino]-8-octadecene-1 3,
4′-triol, 1031

6-O-β-d-xylopyranosylaucubin 992
6′-O-β-glucopyranosylharpagoside

992
6′-O-caffeoyl harpagide 992
3-O-caffeoylquinic acid 487, 1290
5-O-caffeoylquinic acid 238, 487, 1290
Ocimum basilicum 747
Ocimum species compounds

culture conditions 753
ethnopharmacological properties and

phytochemistry 747–753
6-O-cinnamoyl β-fructofuranosyl-

(2→1)-O-α-glucopyranosyl-
(6→1)-O-α-glucopyranoside
990, 992

octan-3-one 1166
1-octen-3-ol 991, 1166
o-cymene 1110, 1166
6′-O-E-p-feruloyl harpagide 992
6′-O-E-p-feruloyl scropolioside D 991

6′-O-E-p-methoxycinnamoyl harpagide
991

8-O-E-p-methoxycinnamoyl harpagide
991

8-O-feruloylharpagide 992, 993
5-O-feruloylquinic acid 1099
6-OH-luteolin 7,3′-dimethyl ether

1167
8-O-(2-hydroxycinnamoyl) harpagide

992
6-O-isovanilloylcatalpol 1289
2-O-lactoylborapetoside B 1181
6′-O-lactoylborapetoside B 1181
oleanolic acid 24–26, 29, 80, 81, 275,

575, 650, 657, 685, 719, 1167,
1277

oleanonic acid 990
oligomeric secoiridoid glucosides 575
oligo-N-acetylchitoligosaccharide 43
oligosaccharides 466, 620, 643, 1387
olivetol 226, 232
(E)-O-methoxycinnamic acid 991, 993
6-O-methyl catalpol 992
9-O-methylcoumestrol 1220
(–)-7′(R)-O-methyl-7-epi-tanegool

1130
(–)-7′-O-methyltanegool 1130
ononin 1218, 1219
6-O-(3′′-O-p-methoxy-cinnamoyl)-α-l-

rhmanopyranosylcatalpol 992
6′-O-p-coumaroyl harpagide 991
10-O-protocatechuyl-catalpol 1291
organ culture 466, 1350, 1376, 1384,

1449, 1450, 1475
organic salts 1460
orientin 227, 360, 748, 904, 1055, 1237
Origanum species compounds

culture conditions 769
ethnopharmacological properties and

phytochemistry 758–769
Origanum vulgare 758, 760
orobol 475, 1219
ortho-hydroxybenzoic acid 1030, 1032
osmanthuside B 991
osmotic stress 1389, 1392
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2-O-trans-feruloylrhamnopyranose
991

3-O-trans-feruloylrhamnopyranose
991

6-O-veratroylcatalposide 1289
oxabicyclooctalignan 1130
(+)-9, 7′-oxidolanceolatanin C 1130
oxomatairesinol 1130
3-oxo-(7S)-ibogaine hydroxyindolenine

1111
3′-oxotabernaelegantine A 1110
3′-oxotabernaelegantine B 1110
oxygenation 1454–1455
6′-O-Z-p-methoxycinnamoyl harpagide

991
8-O-Z-p-methoxycinnamoyl harpagide

991

p
pallidol 3,3′′-diglucoside 1308
palmatine 383, 384, 390, 500, 501,

1180, 1182, 1191
palmatoside C 1181
palmatoside F 1181
Panax ginseng 142, 775, 1371, 1383,

1408, 1418, 1440, 1454, 1470
Panax species compounds

culture conditions 784–785
ethnopharmacological properties and

phytochemistry 775–784
Papaver somniferum 792, 795, 1386,

1413, 1417, 1434, 1449, 1474
Papaver species compounds

culture conditions 795–796
ethnopharmacological properties and

phytochemistry 792–795
paprazine 500, 885, 1182
p-arbutin 1254
parthenocissin A 1308
parvispinoside A 1199, 1201
parvispinoside B 1199, 1201
p-coumaric acid 8, 101, 199, 242, 338,

411, 447, 502, 588, 593, 700, 759,
760, 893, 1099, 1167, 1219, 1289,
1290

(E)-p-coumaric acid 991, 992
(Z)-p-coumaric acid 992

p-cymene 48, 140, 409, 487, 494, 736,
759, 823, 1165, 1166

pebrellin 759, 1167
pectolinarigenin 1167, 1219
Peganum harmala 799
Peganum species compounds

culture conditions 805–806
ethnopharmacological properties and

phytochemistry 799–805
Pelargonium graveolens 810
Pelargonium species compounds

culture conditions 817
ethnopharmacological properties and

phytochemistry 810–816
pentacosane 1130, 1219, 1291
4′,5,6,7,8-pentahydroxyflavone 1220
peonidin 448, 811, 812, 1265
peonidin-3,5-diglucoside 812, 1093
peonidin 3-O-glucoside 1328
Perilla frutescens 1408, 1439, 1470
persicoside 1289
Petroselinum crispum 822
Petroselinum species compounds

culture conditions 828
ethnopharmacological properties and

phytochemistry 822–827
petunidin 631, 1265, 1328
petunidin 3-O-glucoside 1328
phaeophytin A 1030, 1254
phaeophytin B 1254
phaeophytin purpurin-18-phytyl ester

1254
phenethylamine 4, 1030
phenolic acids 10, 101, 338, 487, 894,

924, 1145, 1277, 1474
phenolic compounds 2, 3, 18, 58, 114,

130, 156, 247, 266, 267, 354, 355,
400, 446, 448, 488, 540, 643, 760,
812, 925, 1393

phenols 39, 156, 237, 441, 447, 811,
857, 1078, 1246, 1393, 1408

3-phenyl piperidine 1167
pH fluctuations 1457
p-hydroxybenzoic acid 8, 9, 275, 338,

604, 621, 942, 1099, 1147, 1219,
1290, 1421, 1474
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p-hydroxyphenethyl trans-ferulate
1031

Phyllanthus emblica 39, 833
Phyllanthus species compounds

culture conditions 841–843
ethnopharmacological properties and

phytochemistry 833
physcion 683, 923, 925, 930, 942, 943,

1201, 1393
phytochemicals 1417

aloesin 111
phytochemistry

Abutilon species compounds 7–10
Acacia species compounds 16–20
Achyranthes species compounds

24–31
Adhatoda species compounds

39–43
Aegle species compounds 47–52
Ageratina species compounds

56–64
Albizia species compounds 79–95
Allium species compounds 99–107
Aloe species compounds 111–130
Angelica species compounds

139–142
Arnebia species compounds

144–148
Artemisia species compounds

152–159
Asparagus species compounds

164–173
Atropa species compounds 177–179
Azadirachta species compounds

184–193
Bryophyllum species compounds

197–204
Camptotheca species compounds

208–218
Cannabis species compounds

226–232
Capsicum species compounds

237–241
Cassia species compounds 256–266
Catharanthus species compound

274–280

Centella species compounds
286–295

Cephalotaxus species compounds
301–311

Chlorophytum species compounds
315–326

Cinchona species compounds
329–334

Citrulus species compounds
337–345

Coleus species compounds 351–353
Colocasia species compounds

359–363
Commiphora species compounds

367–379
Coptis species compounds 383–386
Corydalis species compounds

390–396
Crocus species compounds 399–405
Curcuma species compounds

408–420
Datura species compounds

427–442
Dioscorea species compounds

446–467
Erythroxylum species compounds

473–482
Foeniculum species compounds

486–494
Fumaria species compounds

499–509
Gentiana species compounds

514–519
Glycyrrhiza species compounds

525–540
Heliotropium species compounds

545
Hyoscyamus species compounds

559–570
Jasminum species compounds

574–581
Larrea species compounds 585–588
Lawsonia species compounds

592–600
Linum species compounds 604–610
Lithospermum species compounds

615–623
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phytochemistry (contd.)
Malva species compounds 630–633
Matricaria species compounds

638–643
Medicago species compounds

647–654
Mitragyna species compounds

656–663
Momordica species compounds

668–677
Morinda species compounds

683–694
Moringa species compounds

699–707
Mucuna species compounds

712–714
Nerium species compounds

719–732
Nigella species compounds 736–743
Ocimum species compounds

747–753
Origanum species compounds

758–769
Panax species compounds 775–785
Papaver species compounds

792–795
Peganum species compounds

799–805
Pelargonium species compounds

810–817
Petroselinum species compounds

822–828
Phyllanthus species compounds

833–843
Plantago species compounds

849–857
Plumbago species compounds

862–868
Podophyllum species compounds

873–878
Polygonum species compounds

882–894
Primula species compounds

902–910
Rauwolfia species compounds

914–919

Rhamnus species compounds
923–931

Rubia species compounds 934–938
Rumex species compounds 941–953
Salix species compounds 959–971
Salvia species compounds 975–985
Scrophularia species compounds

990–1023
Sida species compounds 1028–1037
Solanum species compounds

1043–1048
Stellaria species compounds

1053–1063
Stevia species compounds

1067–1079
Strobilanthes species compounds

1085–1094
Symphytum species compounds

1099–1104
Tabernaemontana species

compounds 1109–1123
Taxus species compounds

1129–1137
Thymus species compounds

1164–1174
Tinospora species compounds

1180–1192
Tribulus species compounds

1198–1211
Trifolium species compounds

1217–1229
Trigonella species compounds

1235–1248
Turnera species 1253–1259
Valeriana species compounds

1264–1272
Verbena species 1276–1284
Verbena species compounds

1276–1284
Veronica species 1288–1302
Veronica species compounds

1288–1302
Vitis species 1307–1326
Vitis species compounds 1307–1326
Withania species compounds

1338–1351
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Zingiber species compounds
1356–1362

(E)-phytol 991
piceid 883, 884, 943, 1326
pigenin-4′′-O-β-d-glycoside 1069
pikuroside 1291
pinobanksin 1099
pinocembrin 525, 527, 539, 546, 1254,

1255
Piriformospora indica 876
Plantago major 849
Plantago species compounds

culture conditions 857–858
ethnopharmacological properties and

phytochemistry 849–857
plant growth hormones 42, 580, 784,

893, 1191, 1374, 1375
Plasmodium falciparum 156, 158, 329,

800, 833
Plumbago species compounds

culture conditions 867–868
ethnopharmacological properties and

phytochemistry 862–867
Plumbago zeylanica 862, 867
p-methoxybenzoic acid 1291
(E)-p-methoxycinnamic acid 990–993,

1023
(E)-p-methoxycinnamic acid methyl

ester 990, 991
podophyllotoxin 604, 608, 609, 873,

874, 876–878, 1377, 1391, 1409,
1435

Podophyllum hexandrum 873, 1377,
1409, 1420

Podophyllum species compounds
culture conditions 876–878
ethnopharmacological properties and

phytochemistry 873–876
polyamines 1104, 1376
Polygonum chinense 882
Polygonum species compounds

culture conditions 893–894
ethnopharmacological properties and

phytochemistry 882–893
polymer matrices 1436
polyoxygenated flavones 69

potassium dihydrogen phosphate 378,
1377

potassium nitrate 378, 894, 1104,
1375, 1390

pratensein 1218–1220
precursor feeding 157, 253, 279, 715,

1371, 1407, 1408, 1475
Primula species compounds

culture conditions 910
ethnopharmacological properties and

phytochemistry 902–909
procyanidin B2-3′-O-gallate 1328
prodelphinidin 1219, 1220
prodelphinidin B1 1219
prodelphinidin B2 1219
prodelphinidin B4 1219
product secretion 1460–1461
protoberberine 383, 1182, 1191, 1435
protocatechuic acid 16, 17, 112–114,

748, 759, 811, 834, 893, 924, 992,
1219, 1290, 1291

prunetin 1218, 1219
prunetin-4′-O-β-d-glucopyranoside

1218
pruning 1265
pseudobaptigenin 1218, 1219
pseudoephedrine 1030, 1167
(–)-pseudotabersonine 1111
(–)-pseudovincadifformine 1111
pterosterone-3-β-d-glucopyranoside

1030
pulegone 1291
pulverulentoside II 993
pungenin 1289
purpureaside C 993
pyranthrene 1254
pyrroloquinazoline alkaloids

1388–1390

q
quadrangularin A 1308
quercetin 993, 1030, 1069, 1167, 1219,

1235, 1247, 1265
quercetin dihydrate 1167
quercetin-3-galactosyl 16
quercetin-3-methylether 1099
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quercetin-3-O-β-d-arabinoside 1069
quercetin-3-O-β-d-rhamnoside 1069
quercetin-3-O-glucoside 100, 248, 700,

701, 811, 942, 1069, 1219, 1278,
1290

quercetin-3-O-rutinoside 701, 960,
992, 1069

quercetol 101, 1278
quercetrin 1278
quercitrin 80, 198, 656, 1219, 1289
quindoline 1030
quindolinone 1030
quinoline 4, 332, 712

r
Rauvolfia spp.

R. serpentina 1371
R. tetraphylla 43

Rauwolfia species compounds
culture conditions 918–919
ethnopharmacological properties and

phytochemistry 914–918
rebaudioside A 1068, 1069, 1078
rebaudioside B 1068
rebaudioside C 1068
rebaudioside D 1069
rebaudioside E 1068
rebaudioside F 1068
rebaudioside IX 1069
rebaudioside M 1069
rebaudioside R 1069
rebaudioside S 1069
repensol 1220
retrorsine 1100
rhamnetin 699, 884, 924, 1220, 1278
Rhamnus species compounds

culture conditions 930–931
ethnopharmacological properties and

phytochemistry 923–930
rhaponticin 1237
Rhizoctonia solani 147, 184, 622, 719
rhoifolin 593, 1265
3-(R)-1-octan-3-yl-3-O-β-d-

glucopyranoside 991
rosmarinic acid 353, 1099, 1167, 1278
25R-spiro-2α,3β-hydroxy-4-ene-12one

1199

25R-spiro-3,5-diene 1199
25R-spiro-3,5-dien-12one 1199
25R-spiro-4-ene-3,12-dione 1199
25R-spiro-4-ene-3,6,12-trione 1199
25R-spiro-24-hydroxy-3,12-dione

1199
Rubia species compounds

culture conditions 937–938
ethnopharmacological properties and

phytochemistry 934–937
rubusoside 1068
Rumex species compounds

culture conditions 953
ethnopharmacological properties and

phytochemistry 941–953
rumphioside C 1181
rumphioside F 1181
rutin 17, 48, 165, 256, 275, 346, 474,

487, 560, 605, 678, 1086, 1093,
1219, 1265, 1290

s
sabinene 69, 140, 487, 748, 758, 760,

828, 1166, 1265
saccatoside 991
saccharose 267, 1067, 1068
saikosapoinin I 993
saikosapoinin II 993
saksisaponin A 992
sakuranetin 57, 546, 759, 925, 1146,

1167
salicylic acid 42, 130, 147, 173, 180,

193, 219, 243, 400, 441, 575, 643,
678, 700, 743, 893, 894, 953, 960,
1079, 1099, 1229, 1371, 1388,
1393, 1421

salidroside 960, 991, 1289, 1393
Salix species compounds

culture conditions 971
ethnopharmacological properties and

phytochemistry 959–971
salsolinol 1182
salt stress 715, 1392, 1393
Salvia miltiorrhiza 975, 1388, 1414
salvianolic acid A 1100
salvianolic acid B 1100, 1393
salvianolic acid C 1100
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Salvia officinalis 1374, 1386, 1407
Salvia species compounds

culture conditions 984–985
ethnopharmacological properties and

phytochemistry 975–984
salvigenin 351, 759, 1167
sapogenin 2, 25, 28, 1290
sarsapogenin 1236
sativene 1255
schaftoside 360, 1055
scirpusin A 1308, 1309
scoparone 8, 10, 48, 51
scopolamine 4, 5, 142, 177–181, 427,

428, 430, 439, 441, 559, 561, 570,
1376, 1389, 1424

scopoletin 8, 10, 48, 561, 683, 684, 811,
1030, 1219, 1339

scoporone 1030
scorodioside 991
scrodentoid A 991
scrodentoid B 991
scrodentoid C 991
scrodentoid D 991
scrodentoid E 991
scrodentoside A 991
scrodentoside B 991
scrodentoside C 991
scrodentoside D 991
scrodentoside E 991
scrodentoside F 991
scrodentoside G 991
scrodentoside H 991
scrokoelziside A 990, 992
scrokoelziside B 990, 992
scrolepidoside 992, 993
scrophularianine A 992
scrophularianine B 992
scrophularianine C 992
Scrophularia species compounds

culture conditions 1022–1023
ethnopharmacological properties and

phytochemistry 990–1022
Scrophularia spp.

S. striata 43, 993
S. yoshimurae 990

scrophularioside 1289
scrophulasaponin II 992

scrophulasaponin III 992
scrophuloside A1 992
scrophuloside A2 992
scrophuloside A3 993
scrophuloside A4 992
scrophuloside A5 992
scrophuloside A6 992
scrophuloside A7 992
scrophuloside A8 992
scrophuloside B1 993
scrophuloside B2 993
scrophuloside B4 990–992
scropolioside A 991–993
scropolioside B 991–993
scropolioside D 991, 992
scropolioside F 991
scropolioside G 991
scropolioside H 991
scrospioside A 991
scrovalentinoside 991, 992
Sebacina vermifera 876
secoisolariciresinol 610, 1086, 1182,

1219
secologanin 664, 1407, 1408
secondary metabolites accumulation

1385, 1422
sennosides A 267, 1419
sennosides B 1419
shatavari 164, 165, 170, 173
2S-hesperetin 1265
shikonin 4, 144–148, 615, 616, 620,

621
sibirioside A 992
Sida species compounds

culture conditions 1037
ethnopharmacological properties and

phytochemistry 1028–1037
Sida spp.

S. acuta 1028, 1030
S. cordifolia 1028, 1030
S. glutinosa 1031
S. rhombifolia 1029
S. spinosa 1029, 1031

sideritoflavone 1167
Silybum marianum 1408, 1422
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sinapic acid 101, 238, 448, 502, 588,
1219, 1289

sinuatol 992
sissotrin 1218, 1219
sitosterol-3-O-β-d-glucopyranoside

1030, 1031
sitosterol-3-O-d-glucopyranoside

1254
smilagenin 448, 1236
2s-naringin 1265
2s-neohesperidin 1265
sodium acetate 1385
sodium chloride 279, 1385, 1389,

1390, 1393
solamargine 1043–1048
solanidine 4, 1044, 1047
solanine 3, 4, 1044, 1047
Solanum species compounds

culture conditions 1047–1048
ethnopharmacological properties and

phytochemistry 1043–1047
Solanum spp.

S. nigrum 1044, 1389, 1390, 1434
S. xanthocarpum 1043

solasonine 1044, 1045, 1047, 1048
songarosaponin A 992
sorbifolin 1167
soyasaponin-I 1219
soyasaponin II 526, 1220
spathulenol 25, 57, 69, 640, 643, 759,

1166, 1278
specioside 1289
spinasterol 25, 70, 1030
stelladelin A 1054
stelladelin B 1054
stelladelin C 1054
stelladelin D 1054
Stellaria species compounds

culture conditions 1063
ethnopharmacological properties and

phytochemistry 1053–1062
Stellaria spp.

S. aquatica 1053
S. dichotoma 1053, 1054
S. graminea 1054
S. media 1053
S. pallida 1054

S. rubra 1053
S. vestita 1053
S. yunnanensis 1054

stellarine A 1054
stellarine B 1054
sterebin A 1069
sterebin B 1069
sterebin C 1069
sterebin D 1069
sterebin E 1069
sterebin F 1069
sterebin G 1069
sterebin H 1069
sterebin I 1069
sterebin J 1069
sterebin K 1069
sterebin L 1069
sterebin M 1069
sterebin N 1069
Stevia rebaudiana 1067, 1078, 1079,

1393, 1440, 1450
Stevia species compounds

culture conditions 1078–1079
ethnopharmacological properties and

phytochemistry 1067–1077
steviol 1067, 1068, 1079
steviolbioside 1068, 1069
stevioside 1068, 1078, 1079
stigmasterol 7, 8, 56, 58, 101, 165, 325,

466, 545, 631, 1030, 1087, 1182,
1254, 1289

stigmasterol-3-O-β-d-glucopyranoside
1254

Strobilanthes ixiocephala 1085
Strobilanthes species compounds

culture conditions 1093–1094
ethnopharmacological properties and

phytochemistry 1085–1093
strobilanthin 1087
strobilanthoside A 1086
strobilanthoside B 1086
strobilanthoside C 1086
succinic acid 1144, 1201, 1407, 1408
sucrose 17, 32, 192, 295, 355, 396, 678,

694, 716, 868, 893, 894,
953, 1377

symlandine 1100, 1101
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symphytine 1100, 1101
Symphytum officinale 1099, 1104
Symphytum species compounds

culture conditions 1104
ethnopharmacological properties and

phytochemistry 1099–1104
symviridine 1100, 1101
syringaresinol 80, 210, 1182
syringic acid 8, 199, 209, 400, 447, 700,

893, 992, 1167, 1290
syringin 247, 487, 488, 1181

t
taberdivarine A 1111
taberdivarine B 1111
taberdivarine C 1111
taberdivarine D 1111
taberdivarine E 1111
taberdivarine F 1111
taberdivarine G 1111
taberdivarine H 1111
taberdivarine I 1111
tabernaelegantinal B 1110
3′(R)-tabernaelegantinal E 1110
tabernaelegantine A 1110
tabernaelegantine B 1110
tabernaelegantine D 1110
tabernaelegantinine C 1110
Tabernaemontana species compounds

culture conditions 1122–1123
ethnopharmacological properties and

phytochemistry 1109–1122
Tabernaemontana spp.

T. catharinensis 1110
T. chippii 1111
T. corymbosa 1110
T. crassa 1111
T. divaricata 1109
T. elegans 1110
T. heyneana 1109
T. litoralis 1111
T. markgrafiana 1111
T. pachysiphon 1111
T. pandacaqui 1110

tabernaricantine F 1111
tabernaricatine A 1110
tabernaricatine C 1110

tabernaricatine D 1110
tabernaricatine E 1110
tacamonidine 1111
tannic acid 3, 18, 1144, 1167, 1290
tanshinones 975, 984, 985, 1414
Taraxacum platycarpum 1414
taxacustin 1130
taxadiene 1413
taxagifine 1130
taxayuntin 1130
taxifolin 101, 351, 475, 759, 884, 924,

1167
taxinine M 1130
taxiresinol 1129
taxol 1138, 1139, 1385
taxol B 1130
taxol C 1130
taxol D 1130
Taxus species compounds

culture conditions 1138–1139
ethnopharmacological properties and

phytochemistry 1129–1137
Taxus spp.

T. brevifolia 1138, 1461
T. chinensis 1138, 1385, 1408
T. wallichiana 1129

𝜏-cadinol 1086
temperature 1165, 1470, 1471
teracryl alkannin 145
terpinen-4-ol 351, 487, 811, 1166
terpinolene 409, 1166
terrestriamide 1200
terrestribisamide 1201
terrestrinin C 1200
terrestrinin E 1200
terrestrinin G 1200
terrestrinin H 1200
terrestrinin I 1200
terrestrinin K 1200
terrestrinin P 1200
terrestrinin R 1200
terrestrinin T 1200
terrestrosin D 1199
tetracosane 1130, 1291
tetrahydropalmatine 390, 391, 395,

396, 1180
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1, 2, 3, 9-tetrahydro-pyrrolo-[2,1-
b]quinazoline-3-ylamine
1030

5,7,3′,4′-tetrahydroxyflavone 1030
5,6,7,8-tetrahydroxy-4′-methoxyflavone

1220
2,4,5,7-tetramethyloctane 1055
tetranortriterpenoid

13,14-desepoxyazadirachtin-A
184

theobromine 4, 1441
thuja-2,4(10)-diene 1166
thymol 736, 1166, 1167
thymonin 759, 760, 1167
thymonin 4′-methyl ether 1167
thymusin 759, 1167
Thymus species compounds

culture conditions 1174
ethnopharmacological properties

and phytochemistry
1164–1174

Thymus vulgaris 1164
tigogenin 1199, 1236
tinocordiside 1180
tinocrispol A 1181
tinoscorside A 1182
Tinospora cordifolia 1180, 1191, 1374,

1434
Tinospora species compounds

culture conditions 1191–1192
ethnopharmacological properties

and phytochemistry
1180–1191

tinosporide 1180
tinosporin 1180
toosendanin 1254
trans-astringin 1328
trans-cinnamic acid 4, 48, 257, 354,

991–993, 1087, 1167
trans-𝜀-viniferin 1309
transgenic hairy roots 1419
trans-resveratrol 1326–1328, 1389,

1442
triacontane 1031
triangularine 1100
tribulusimide C 1200
tribulusin A 1200

Tribulus species compounds
culture conditions 1210–1211
ethnopharmacological properties and

phytochemistry 1198–1210
tribulusterine 1200
Tribulus terrestris 1198
tricin 1235, 1255, 1290
tricosane 1291
tricyclene 1166
7,9,13-trideacetylbaccatin VI 1131
13(16),14-trien-17,12-olid-18-oic acid

methyl ester 1181
trifoliol 1220
Trifolium pratense 1217
Trifolium species

culture conditions 1229
ethnopharmacological properties and

phytochemistry 1217–1229
trigenelline biosynthesis 1376
trigofoenoside A 1236
Trigonella foenum graecum 1376, 1419
Trigonella species compounds

culture conditions 1246–1248
ethnopharmacological properties

and phytochemistry
1235–1246

trigonelline 4, 707, 1247, 1377, 1419
trigoneoside Ia 1236
trigoneoside Ib 1236
trigoneoside IIa 1236
trigoneoside IIIa 1236
trigoneoside IIIb 1236
trigoneoside Xa 1236
trigoneoside Xb 1236
trigoneoside XIb 1236
trigoneoside XIIa 1236
trigoneoside XIIb 1236
3′,4,′7-trihydroxyflavone 1220
2,2,4-trimethyloctan-3-one 1055
tripdiolide production 1407
tropane alkaloids 178, 428, 441, 1393
tropeoside A1/A2 101
tropeoside B1/B2 101
tryptophan 220, 1409
tryptophol acetate 1045
(+)-tsugacetal 1130
tubotaiwine 1111



Index 1507

Turnera species
culture conditions 1259
ethnopharmacological properties and

phytochemistry 1253–1259
turrillianoside 1290
turrillioside A 1290
turrillioside B 1290
tyramine 1181, 1182

u
ultrasound 1272, 1460
umbelliferon 1219, 1435
uplandicine 1100, 1101, 1103
uridine 1182
urphoside B 1289
ursolic acid 24, 208, 275, 287, 351, 593,

664, 719, 748, 753, 990, 1123,
1167, 1277

ursolonic acid 990
UV-B exposure 633, 1439, 1440

v
valechlorine 1265
valepotriates 1264, 1271, 1272
valerenal 1264
valerenic acid 1264, 1272
Valeriana species compounds

culture conditions 1271–1272
ethnopharmacological properties and

phytochemistry 1264–1271
Valeriana wallichii 1264
valerianine 1264
valeriotetrate A 1265
valerosidate 1265
vanillic acid 8, 147, 275, 400, 401, 560,

748, 992, 1087, 1093, 1201, 1219,
1339, 1421

vanillin 8, 575, 748, 992, 1408
vasicine 39, 799, 800, 1030, 1388, 1389
vasicinone 806, 1030, 1031, 1382, 1388
vaticanol C 1307
velutin 1167
veratric acid 1291
verbascosaponin A 991
verbascoside 991, 993, 1093, 1277,

1284
verbascoside A 993

verbenabraside A 1278
verbenabraside B 1278
verbenalin 1277
Verbena officinalis 1276
Verbena species compounds

culture conditions 1284
ethnopharmacological properties and

phytochemistry 1276–1284
verbeofflin I 1277
verbraside 1278
verminoside 1289, 1290
Veronica officinalis 1288
Veronica species compounds

culture conditions 1302
ethnopharmacological properties and

phytochemistry 1288–1302
veronicastroside 1167
veronicoside 1289, 1290
verproside 1289, 1290
vestitone 1220
vicenin 1055
vicenin 1 1237
vicenin 2 1167, 1237
vicenin 3 1237
vincamajicine 1111
Vinca species compounds 274
(–)-viniferal 1308
(+)-viniferether A 1308
viniferifuran 1308
(+)-viniferol D 1309
viridiflorine 1100
vitexin 39, 359, 360, 748, 760, 953,

1055, 1219, 1235, 1254, 1255
(+)-vitisifuran A 1308
(–)-vitisifuran B 1308
vitisin A 1308
vitisinol F 1308
Vitis species compounds

culture conditions 1326–1328
ethnopharmacological properties and

phytochemistry 1307–1326
Vitis vinifera 1307
voacamine 1111

w
wallifoliol 1130
Withania somnifera 1338



1508 Index

Withania species compounds
culture conditions 1350–1351
ethnopharmacological properties and

phytochemistry 1338–1350

x
xanthomicrol flavanone 1167

y
yamogenin 1236
yuccagenin 102, 1236

z
Zea mays 43, 1413
Zingiber officinale 1356
Zingiber species compounds

culture conditions 1361–1362
ethnopharmacological properties and

phytochemistry 1356–1361
Z-piceid 1308
Z-trans-miyabenol C 1307, 1309
Z-vitisin A 1308
Z-vitisin B 1309


