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Clustering of 3D structure similarity based
network of secondary metabolites reveals their
relationships with biological activities*

Yuki Otana

Abstract

In genomics, systematic understanding of diverse species based on omics is the most important
theme in big data biology. To attain this purpose, the total number of metabolites in plant species
can be estimated as 1,060,000. These metabolites are used in survival strategies such as UV-B
sunscreens, repellent. In the present study, we have developed a network-based approach to
analyze relationships between 3D structure and biological activity of metabolites consisting of
four steps as follows: construction of a network of metabolites based on structural similarity
(Step 1), classification of metabolites into structure groups (Step 2), assessment of statistically
significant relations between structure groups and biological activities (Step 3), and 2-
dimensional clustering of the constructed data matrix based on statistically significant relations
between structure groups and biological activities (Step 4). Applying this method to a data set
consisting of 2,072 secondary metabolites and 140 biological activities reported in KNApSAcK
Metabolite Activity DB, we obtained 983 statistically significant structure group-biological
activity pairs. As a whole, we systematically analyzed the relationship between 3D-chemical
structures of metabolites and biological activities. Results show that specific biological activities

can also be explained by class of metabolites.
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~ A7 a7 LA FiioEm#EEe T a s X7 LA O 7= 5 O Biodiversity
Heritage Library(Patterson et al., 2010; Kelling et al., 2009)? X 9 72 K#AL T 2 % /v
LRFEICB W TR OIEHCTE L7 — X IIE AT TWD, 20D, £Y
FILT =MD Ty 7T =2 A =2 ITBITLTND, 7/ 7
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AT, AF A I 7 A&f e L CAFENRIEME GEICT D701
KNApSACK DB [Z13fk % 727 — Z BNEFE I LTV 5 (Wijaya et al., 2014; Afendi et
al., 2012, 2013; Katsuragi et al., 2013),
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COMPLIG IZ 3 oD ¥ FH#E (MG ERE. #ERE. B EMNEG) ITESW T T
ML EZF 32 702U X4 T(Saito et al.,, 2012) & (% Protein Data Bank
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MEBEUEORWREWE IV =I5B 570, Xy NIT—T7 7 A%
Uo7 73y XA DPClusO (Altaf-Ul-Amin et al., 2006, 2012; Takahashi et al.,
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BN T AKX EERT %,DPClusO 1L % > /37 &+ HAEH (Altaf-Ul-Amin et al.,
2014), A Z AR v I 7 Z(Altaf-Ul-Aminetal., 2012), &z R H % H O 72845 1
DK BE B4R O | (Takahashi et al., 2008)72 &, N +AMZHICB T Hx e v 7
T — A RATICH W BT & 7=, DPClusO % DPClus (Altaf-Ul-Amin et al., 2006)
DHIFECESWTHBE SN, DPClus BT 2%y NI =2 27 FRAZY T O
T ZLCONWTHE AR RS, DPClus (3% fEdy, & J& LR Mc, L v H 2 D
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WIZ 2 DONRT A—F (BEd,, 77 AXFMlcpy) ZXETHLERND D,

BEQIT 7 FAZKNOT y DB E 7 7 AZKNOIR DS D HRRKO T v V8 TE|
STEEEZRT, 7 TAZKIETD ) — FnD Y T 22 FEMHAEIT cppre = Enie / (dye X
NINZE S THREND, NI T T AXKND ) — &7, Egld/ — Knk 7 Z
ABZKkDZNFND ) —REDOBOxT v D% =1 (Altaf-Ul-Amin et al.,
2012, 2014).,
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23 BE TN —TF T LK EWIEEDOF EZ il (Step 3)
A TR x? LIRFEIEBMREM oV (S. Kanayaetal.,, 1994) & M\ T, i
T — T\ ERIEIEOE® & A5 LT,
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LD, WEEITN—T N A ZRE LV RDIZAEE T p-value & & V1EDH DT,
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MZBND EZOWM G TH D, AWFEO BT E 7 Vv—7 L EYIEHEICEE 7
B2 RTIETHLZETHY, Ry I T T R (T —FX—2ALK) ITEZF
NHEEMEEOEEG LY, HOWEY 7 AXITEEN DK LEMIGHEDEE A E
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WIE DA O B Z it LT, p-value % 54l L 7=,
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3.1 FDRIZED W #HEHAICHE B RBEMRMEDORR

L E OREEEPME N S ABEE 2 EEN IR SN TS (Huang and
Irwin, 2006) , Z L5 DD L  IXFFEDO(LFHE ORI G L LT | Aif
JED LRk IR O I IT#E IS 95 2 & N EE L v, RIFFEO B #YIZE IS T
EL5HLDENVAVAHELTIEEZAT T T~y F T Y XA A fast heuristic
graph matching algorithm COMPLIG (Saitoetal.,2012) RNJREICE W THR LS D
LWeEZ7-, 2 TCOMPLIG ZH\WT, 2,072 D —WwAHWE O 3 ktH
PlEAMFT LI, *y NV =2 2HET LI, BEUL EOoFELE L S >
50,228 xf O " RAVEB NBIR SN, TR ERNBICFKR Y NT—F2 7 T AKX Y
77 =3 U XL DPClusO (Altaf-Ul-Aminetal., 2012) AW CTHEER LI TWD 7
N—7 (FEE 7 V—7) N5 Sz, DPClusO IX DPClus 7LV = U X A (Altaf-Ul-
Aminetal., 2006) O &EZH N TCAH—NR=FZ o VLTI TRAX Y T HT5H
T2 ®IZBAFE S 4172, DPClusO 1Z “IRR#M O S EEICEHb o7/ 7 A X % 671
R LT ERC LT 671 FED 7 T A & ZHEiE 7 /v — 7 (SGs) & iEF L 72, DPClusO
FEWEE L XYy N =7 OFMORMIZE VBTN 7 A2 &2 R
T 5, 67TLFOMEE 7V —7 L 140 FOAMIEMER O ICH B2 BRI 5L
iz (F 1D, EMFEMEIEENIC 2 SISz ()73 v anP—i%
FENEEELIEEAEYWOARKEHO =D OEETHY . £ 1 @ EO0L-E48 & L
T L7z, (IVERELSCERLOFEEE LML TV A IREYOIEMEICE T
DNV A T REE G X MO1-M92 & L TR L7,
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# 1 KNApSAcK Metabolite Activity DB (235 iJ % A=W iF M o & 8

General description

Activity Category

Plant growth regulator

Enhance germination (E01), Enhance stem growth (E02), Enhance root growth (E03), Enhance leaf
growth(E04), Enhance flowering (E05), Enhance fruiting (E06), Enhance plant growth (E07), Inhibit
seed germination (E08), Inhibit stem growth (E09), Inhibit root growth (E10), Inhibit leaf growth
(E11), Inhibit flowering (E12), Inhibit fruiting (E13), Inhibit plant growth (E14), Allelopathic (E15),

Phytoalexin (E16)

Attractant/repellent

Feeding attractant (E17), Feeding deterrent (E18), Pollinator attractant (E19), Oviposition attractant

(E20), Oviposition deterrent (E21), Sex attractant (E22), Attractant (E23), Repellent (E24)

Selective toxicity

Phytotoxic (E25), Herbicidal (E26), Insecticidal (E27), Acaricidal (E28), Molluscicidal (E29),

Piscicidal (E30), Nematocidal (E31)

Antimicrobial agent

Antibacterial (E32), Antituberculosis (E33), Antileprotic (E34), Antifungal (E35), Inhibit spore

germination (E36), Antimicrobial (E37)

Antiviral agent

Antiviral (E38), Antihepatitic (E39), Anti-HIV (E40), Anti-HSV (E41)

Antiparasitic agent

Anthelmintic (E42), Antiprotozoal (E43), Antiamebic (E44), Antimalarial (E45),Antileishmanial

(E46), Antitrypanosomal (E47), Pediculicide (E48)

Nervous system agent

Antipyretic (M01), Analgesic (M02), Antiarthritic (M03), Anesthetics (M04), Sedative (M05),
Antispasmodic (M06), Anticonvulsant (M07), Antidementic (M08), Antidepressant (M09), CNS
Stimulant (M10), Diaphoretic (M11), Emetic (M12), Antiemetic (M13), Antigout (M14),
Antimigraine (M15), Antimyasthenic (M16), Antiparkinson (M17), Antipsychotic (M18), Muscle

relaxant (M19)

Cardiovascular agent

Antidiabetic (M20), Hemostatic (M21), Antithrombotic (M22), Cardiotonic (M23), Antiarrhythmic
(M24), Diuretic (M25), Antihypertensive (M26), Antihyperlipidemic (M27), Antianemic (M28),

Other cardiovascular agent (M29)

Respiratory tract agent

Antitussive (M30), Expectorant (M31), Antiasthmatic (M32), Other respiratory tract agent (M33)

Digestive organ agent

Antidiarrheic (M34), Carminative (M35), Stomachic (M36), Laxative (M37), Choleretic (M38),

Antihepatotoxic (M39), Other digestive organ agent (M40)

Genitourinary agent

Oxytocic (M41), Antifertility (M42), Abortifacient (M43), Other genitourinary agent (M44)

Anticancer agent

Antioxidant (M45), Anticancer (M46), Antitumor (M47), Antineoplastic (M48), Antimutagenic (M49)

Anti-inflammatory

Anti-inflammatory (M50), Antiallergic (M51), UV shield (M52), Antidermatitic (M53), Antiedemic
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agent

(M54)

Immunological agent

Immunosuppressant (M55), Immunostimulant (M56), Immunomodulator (M57)

Nutrient

Nucleic acid (M58), Essential amino acid (M59), Nonessential amino acid (M60), Vitamin (M61),

Nutrient (M62), Tonic (M63)

Nontherapeutic agent

Solvent (M64), Flavor (M65), Odor (M66), Pigment (M67), Emulsifying agent (M68), Antiseptic

(M69)

Other health agent

Antiulcerogenic (M70), Depilatory (M71), Antidote (M72), Hormonal (M73), Dental (M74), Other

health agent (M75)

Narcotic Narcotic (M76)

Toxic Phototoxic (M77), Neurotoxic (M78), Pneumotoxic (M79), Hepatotoxic (M80), Cytotoxic (M81),
Toxic (M82)

Tumorigenic Tumorigenic (M83), Mutagenic (M84), Genotoxic (M85), Teratogenic (M86)

Other disease-causing

Agent

Psychotomimetic (M87), Hemolytic (M88), Allergenic (M89), Irritant (M90), Dermatitic (M91),

Edematous (M92)

BE T 5 7 T AZNICBWTIEED T Y ORGFH B BRICEHND Z & % i
R D720, OVIENIEDEZ & Hi1E 7 NV —7-/EWiEtE (SG-BA X7) % 7,650
SIEIR L2, A ZREICESW TR S p-value Z T, FDR (B F% g-

value) &t L7, 4 1% p-value \Zxf 75 SG-BA X7 OHED — &R,

p-value I 075 1 ORI DA & V| ZOHiHIX 1,000 KIZHF S TWD, £

NENOXMIZEBWT, Mg FEESIC SG-BARXT 2z 5 L. SG-BA T ¥

1% 7.65 (7,650 /1,000) & 725, 075 0.001 @ p-value ® X[FIZH W\ T, Hii

A5 D$% 7.650 (7,650 x 0.001) & H#EE S 415 O T, Benjamini-Hochberg 151
KXV HEE SN FDRIZBW T, ¢q=778x103I2/H%4 3% SG-BA X7 7% 983 X
THRBLITZ, p<0.0020 & %, FDR 7 0.013 72V, p<0.003D & =, FDR
0.019 & 72 5, p-value< 0.001 TdH 5 SG-BA X7 Z &R L7z, Z D& &/ L —
T EEMEEOBBRIZONT RIS 72Tk L TEELICAE L Do &I

778 X 10 3DOMERTHEBHIZAEL D EHEIND,
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s IL—J-

BT
1200
FDR =7.78 x 10%

/ (q=7.65/983 =778 x 103
1000 -
800 -
600 A
400 + FDR =7.65x 2/ (983 + 152) = 1.34 x 10?2

(g=765/152=503x 102)

200 FDR = 7.65x 3/ (983 + 152 + 65) = 1.91 x 102

/ (g=7.65/65=1.18x%10")

0 7.65
0 0.05 0.1
p-value

X 4 p-value LHEETNV—TFXTEOBE (BESNV—7-EWEKET)
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3.2 A& o B LR

KA DN TEERRIEMEDS —KAYIZ S ST % (Nakamuraetal., 2014)
Metabolite Activity DB (23 W THREIM4 & L THI % X, (+)-catechin & A3 % &
Iz anY—E LT (£10EL8 E20,E32) L~ LA FrT7RERER (£
2 ® M34, M39, M40, M45, M48, M70, M81, M82, M88, M91) (Z Bd:#E 3 2 A Wi
RO LHEIN TV D,

EWTENE EHE 7 NV — 7 ORBEREZ R RAICBE T 5720 488 FiD kG 7 L
— 7L 139D AEMTEM.EL R D NA F VAT EZHNT, 2IRIET > Re /7 A
R LT,
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# 2 catechin ® &5

General description

Activity Category

Detail description

Attractant/repellent

Feeding deterrent (E18)

Feeding deterrents

Oviposition attractant (E20)

Oviposition stimulants

Antimicrobial agent

Antibacterial (E32)

Antibacterial, no explanation of

bacterial species

Cardiovascular agent

Other cardiovascular agent (M29)

Bone marrow cell proliferation promoter

Digestive organ agent

Antidiarrheic (M34)

Antidiarrheal

Antihepatotoxic (M39)

Antihepatotoxin

Other digestive organ agent (M40)

strong liver-protective activity

Anticancer agent

Antioxidant (M45)

Antioxidant, antihemolytic, free-radical
induced lysis of RBC; Antioxidant,
DPPH scavenger; Antioxidant,
superoxide anion radical scavenger;

potent antiperoxidative activity

Antineoplastic (M48)

Antineoplastic, no description on tumor

types

Other health agent

Antiulcerogenic (M70)

Antiulcerative

Toxic

Cytotoxic (M81)

Cytotoxic, COX-1 inhibitor

Toxic (M82)

induce acute renal failure

Other disease-

causing agent

Hemolytic (M88)

induce haemolysis

Dermatitic (M91)

induce skin rashes by prolonged

treatment
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SIIMERN Y 7 A2V v 7 OREBE R L MG V— T & EWTENE OB
R, 139 FEO WG 2 BRI BCL 725 BC13 @ 13 FD 7 T A X |2/ HH
L7z, 10 Z v —T7LL EOBE 7 LV —7 L BEME L TV D EWIEMEZ FEE 2 EWTE
P LTFE 3 IR LE, HEHTNZZ &1E Antimicrobial agent <° plant growth
regulator & L CaiBH &b 3D~ 7 A& (BC1, BC2, BC3) Okt h 7 2V ik
TanY—|CfET 5L 6D~ 7 A% (BC4, BC5 BC7,BC10,BC11, BC13)
T~V AFTICEET 52 &, SHICiE, 3D s 7 2% (BC6, BCY, BC12) |
TaARY— ANV ATTOmMGIZEET LI ETH D,

Wi 7 v — 7 NOLERESE & AEMIEEOBEFRERF T 5720, H— 03D 7
TV EROMEI NV -T2 @R L (R1LIEFIEEITITIOY A ME2RT), F
7ol 2 ORI 7 N — TR FREE DR 2 D BTz (R 3 &% 4 D SG-ID,
72 & 21X SG-ID389 |ZLL F D X E Tid SG389 AW 5), FELRHMD 3 #E
DY T AL Th %, isoflavonoids (BC1). flavonoids (BC2). gibberellanes (BC3)

AREFEM IR TEMEER IZJ® 3 5, BCL I antifungal properties (E35) % /<9, BC2
IZ phytoalexins (E16) % & ¢¢, BC3 % stem growth enhancement (E02) . plant growth
enhancement (E07). rootgrowth inhibition (E10) @ X 9 72 %'& % % - plant growth
regulators & L CHEATIT B 5, BC6 IXAEREFI R AEMIENE L~ 27 75
DOl HIZE L7z 7 = / —/ V¥ (anthraquinones (SG113) . coumarins (SG236,SG237) .
flavones (SG147). antibacterial agents (E32) & L T Phenylpropanoids (SG327,
SG404) . antitumor agents (M47) & L T Lignans (SG43, SG75, SG82, SG278,
SG376). antibacterial agents (E32) & L C stibenoids (SG147) 76 EITHEK X
Do \FEALEDOEYEMNE S V—7 (BCLl, BC2, BC4, BC5, BC6, BCY9, BC12)
T2 R EEOFERE GO T AV T IR I A Fegte7 I8 /4 FixAkk
FHMERIE L ANV 2 TEMEOm T OLEEREREL RO, (L FEME 7 LV— 7D
BN =LY KPR I Z LD DL, 2o DWW
J— TG AR & R AT 20T, 2T b O O AT L FEE O
AT EEEEFICHROVERE DD L VR D, IO ESFE XD L, YO ARE
PEIZ BT 2 OB ENTHEY DG R OB ICE#ICER/ L TV D v
IMBIZ SRR D,

RKIONVATTHT ITVICRENTWDHHEE T V—F (SGs) IXH.— DG
WS T 208, flEmicBITA2ERICO VTR LTV ARY, £ 0
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SGs Ot MIxXTHIEMRITIT A I A FIZKXVUTOLIICRTIENTES,
BC5 TiZ analgesic agents (M02) I% isoquinoline alkaloids (SG217) . sedatives (M05)
IZ quinoline alkaloids (SG430). antihypertensivety agents (M26) % terpene alkaloids

(SG152, SG220) &/r¥4Z &3 T& %, BC6 Tl antitumor properties (M47) (%
indole alkaloids (SG651) & /r9 Z & 28 CT& %, BC7 Tix quinolizidine alkaloids

(SG489) & terpenealkaloids (SG112, SG267) I toxicity properties (M82) & /i
T LN TE D, BCY Tl betalains (SG172, SG289, SG419, SG420, SG438,
SG439, SG497) X pigments (M67) & /R§ Z & 28 CTZ 5, BC11 Tl steroid alkaloids

(SG461) % laxatives (M37) &L 7r9 Z &3 CT& %5,BC13 Tl pyrrolizidine alkaloids
(SG320 and SG479) & quinolizidine alkaloids (SG429)/X antidiabetic agents (M20),
tropane alkaloids (SG578) & indole alkaloids (SG649)/% hormonal properties (M73).
quinoline alkaloids (SG261., SG298)iX phototoxic agents (M77). isoquinoline alkaloids
(SG361, SG447, SG644) L indole alkaloids (SG202, SG317) IX psychotomimetic
properties (M87) L /R Z L N TX 5,

TATEA RIETXTOMPED 20%IZHFEL, HENITR > TV DER
£ 12,000 A2 Z 25, £72. 7B aA Nid 1950 FRAICIT EK 22 PEY &
FErLonTWe, BUfE, BRAICBT 27 v v A ROERIEHITRE I LT,
THAAEAROE MIXHT 2EFENZOPEITZES SN TS (Wink et al.,
1998), 7V v A NIIFMHEYSCH EEM & Vo TcEBWICH LT, miEk Eikx
RNFEF D, DNA B RO Mo O A DFTIE & W o 78 O £k & 70 ARG
FM DM RIT R L TR R A2 5> (Mithoferetal., 2012), K€ D~V A7 T I%
PEIZFR 3R AOMRBPOE FZT VI A ROZHIZXVFHH NG D,
AZAZFRR I T ADEKRFALE B ARFRIER &~V AT TER & ORIZ
EHRERN S FET HI D, B NORE & AR R Z 02T
7= (Raes et al., 2008; Ibrahim et al., 2012)
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3 MS5OBEHNI TRZ ) U TIZBTHEELT IV

ID  semmeecemeceeecceeeeeee Ecological ActiVity -----eem-meccmmmmcmmommccceccnae e e Healthcare -------==-neeeomcmmeereecaccee e
General description Activity Category SG-ID General description Activity Category SG-ID
1 Antimicrobial agent Antifungal (E35) 36, 68, 78, 250, 270,
389
2 Plant growth regulator Phytoalexin (E16) 7, 8,11, 14, 16, 17, 22,
25, 27, 33, 49, 64, 70,
71, 85, 93, 115, 186,
269, 279
3 Plant growth regulator Enhance stem growth 392, 594
(E02)
Enhance flowering
(E05)
Enhance fruiting
(E06)
Enhance plant growth 511
(E07)
Inhibit root growth 510
(E10)
4 Nontherapeutic agent Flavor (M65) 319, 349, 624
Odor (M66) 409
Other health agent Antiseptic (M69) 97, 230
Digestive organ agent Carminative (M35) 469, 575
5 Cardiovascular agent Antihypertensive 152, 220, 366
(M26)
Nervous system agent Analgesic (M02) 217
Sedative (M05) 430
Narcotic Narcotic (M76)
6 Plant growth regulator Allelopathic (E15) 331, 354, 460, 601 Anticancer agent Antitumor (M47) 43, 75, 82, 278, 376,
651
Selective toxicity Antibacterial (E32) 113, 147, 236, 237,
327, 404
7 Toxic Toxic (M82) 112, 239, 267, 373, 411,
488, 489, 523
8 (no data) (no data)
9 Attractant/repellent Oviposition attractant 145, 167 Nontherapeutic agent Pigment (M67) 40, 172, 289, 419, 420,
(E20) 438, 439, 497, 574
10 Nutrient Essential amino acid 231, 294, 314, 546, 639,
(M59) 640
Genitourinary agent Other genitourinary 387, 412
agent (M44)
11 Digestive organ agent Laxative (M37) 241, 252, 449, 461, 655
12 Attractant/repellent Feeding deterrent 104, 146, 183, 453 Anticancer agent Antioxidant (M45) 2,4,9
(E18)
13 Cardiovascular agent Antidiabetic (M20) 320, 429, 479, 541, 578

Other health agent

Hormonal (M73)

593, 622, 649

Toxic

Phototoxic (M77)

98, 254, 261,276, 298

Neurotoxic (M78)

357, 483, 583, 654

Other disease-causing
agent

Psychotomimetic
(M87)

202, 317, 361, 447, 644
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# 4 R IDEESTN—TOEERBK

BC Structure properties  SG-I1D
1 Coumestrols 389(5)
Isoflavonoids 36(30), 68(18), 78(16), 250(7), 270(7)
2 Anthraquinones 8(55), 16(47)
Flavones 7(56), 8(55), 11(51), 14(50), 16(47), 17(46), 22(40), 25(37), 27(37), 49(24), 70(18),
186(9), 269(7)
Flavanols 27(37)
Flavanones 8(55), 85(16), 279(7)
Flavonoids 33(33), 64(19)
Isoflavanones 71(18), 115(13)
Isoflavones 11(51), 16(47), 27(37), 71(18), 115(13)
Lignans 71(18), 115(13)
Pterocarpanes 93(15)
3 Gibberellanes 392(5), 510(3), 594(3)
Triholosides 511(3)
4 Bioflavonoids 409(5)
Cymenes 575(3)
Furans 624(3)
Glucosinolates 319(6)
Nonalactones 349(5)
Phenols 230(7)
Phenylpropanoids 97(15), 469(4)
5 Coumarins 366(5)
isoguinoline alkaloids  217(8)
quinoline alkaloids 430(5)
terpene alkaloids 152(10), 220(8)
6 anthraquinones 113(13)
coumarins 236(7), 237(7), 601(3)
sesquiterpenes 331(5), 354(5)
flavones 147(11)
indole alkaloids 651(5)
lignans 43(26), 75(17), 82(16), 278(7), 376(5)
phenylpropanoids 327(6), 404(5)
sesquiterpenes 460(4)
stilbenoids 147(11)
7 cibarians 523(3)
cyanogenic 239(7), 373(5), 488(4)
glycosides
heterodendrins 411(5)
quinolizidine 489(4)
alkaloids
terpene alkaloids 112(13), 267(7)
9 anthocyanins 574(3)
anthraquinones 40(27)
betalains 172(9), 289(6), 419(5), 420(5), 438(4), 439(4), 497(4)
flavanones 145(11), 167(10)
10 amino acids 231(7), 294(6), 314(6), 546(3), 639(3), 640(3), 412(5)
lignans 387(5)
11 anthraguinones 252(7)
carbazoles 449(4)
glycosides 449(4)
iridoids 241(7), 655(3)
steroid alkaloids 461(4)
12 flavanones 9(54), 104(14), 146(11), 183(9)
flavones 2(89), 4(75)
lycoricidines 453(4)
13 amino acids 357(5)
benzofurans 254(7)
benzopyrans 276(7)
carboxylic acids 483(4)
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indole alkaloids

202(8), 317(6), 649(3)

isoquinoline alkaloids

361(5), 447(4), 644(3)

monoterpenoids

583(3)

phenylpropanoids

98(15) 593(3), 622(3)

pyrrolizidine
alkaloids

320(6), 479(4)

quinoline alkaloids

261(7), 298(6)

quinolizidine 429(5)
alkaloids

skytanthines 541(3)
tropane alkaloids 578(3)
usambarensines 654(3)

3.3 MRt E L AiEHE D BE&

INELRAEIEMEIT = a e AN T Y ALV RS T T 3 Ol IR
T LB S 5, 1 Step 2 12k L7= & 912, DPClusO % T 671 & D HE
TN —TERIR LT, HE T L — 7D 73% (488 v —7F) 137 & ¢ H—
ODEWIEEICEE RIS D L ITEETREZLETH D,

Rt L 7 7 A ZHOBERICOVWTHRTZEZ A, R LTy 7 X
ZEBBRIGZAD T L2 MR T 7 7 7 (K 6, ©7 Y CHHBEFRE-0.90) 12k
WTHBIET L ENTXD, £, ZOHBIEFIRFEMO Ry NT—T XA — )1
7V =R Y—ThHdb LW FHELD (Barabasietal., 1999), T X TOAEWY
FOR#MEZETHE.REH Ry T —7 OFRITME B 2<HAAE T
£ =27 U7« (Ravaszetal, 2002) Z#[EJEmICETe, 2FE VD, 2D & BRE
AT ool R LicHfiEcsh s, BLEXY, SGs ITMEEAIZ A 7r—
N7V —MEEN L O N —TITEDENE EESVBEREEFSOZ E RS o
7=
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W DR E IR RN REERE L D AV AT T 70— OMERIEH
WE S L IR IR RN REEEZ O, flE LT, MYREHEBEDE O %2 b O
R#YORKREELONSRD TNV =T L HMRZEAME LT TV OB % H O
R ORRBE STV —THRIR LTz, ThbidEE s L —7 55 LGS
N—T 362 IZENETNRIET H, T Ra s T L0ENENONMEZX 5 IR
T, MG L—7 55 (K 7TA) ISR RAEMEERLEAEICERR S D, 2F 0,
enhancing stem growth (E02) <> enhancing leaf growth (E04) <° enhancing plant growth

(E07) DX 5 WM EREME L, XV Y U E T 0K &I I
WO H L 21 ORI N O SN D, &7 L —7 362 (K 7B) 1ZLL T
D~V AF TICEFRT %, sedative (M05). analgesic (M02). #i#&% D1EHIZE
9% antispasmodic (M06) . &E D 1EH IZJ& 9 5 antitussive (M30) . FRERERIZ B3
% narcotic (M76) . {H{b#s O1EHICJE T % antidiarrheic (M34) ([ZBRT 5, HiE
7 v—7 362 O =2 7 A& X morphinoids TH 5 L RIETE 5, ik 7 /L — 7 55|
BLTWLE 2 DREHIZONTHE SN TV D REUT. WiE 7V —7 362 D#H
HEINTWDIRBICHRTEZWENA DD E W) ZEICHERTRETH D, Y
R AEDE OMRBIE NS o EFENRBICAHES TS, —JF,
ENOMBRRICEET IR OEGHRITIIRONTZBE DO, IEFITFEAT
HDHZEMRBEIND, BlZE, FVBORBMEFHL TS EIXITE A EH
HEINTHRN,
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M 7 BEN—FITBRT DILFEEE

(A) 1E#ixE 7 v — 7 55, (B) |IHETs 7 /L — 7 362 %53, KNApSAcK Core DB @ ID,

A D 4 AT, AR AL I B S AU A A IS R
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3.4 R D EE AR & EWiEHE

B PR IR D AR 2 R T2 01, RETH DA B RIS & TR I DUV TR
L7, &5 ITEMIEREHEE NV —TIZEEND R O E R AR E IS
WT/RLTWSD, &£ 50 ID 11Z1% Isoflavonoids, ID 2 (2% Flavones, Flavanols,
Flavanones, Isoflavanones, lIsoflavones, Lignans, ID 6 (Z{% Lignans, ID 12 (Z{X
Flavanones, Flavones & W o727 7K /) A4 NP EEN S, £7. ID 3 121X
Gibberellanes, 1D 6 (21X Sesquiterpenes & W o727 XU NEENSH, £7-, ID5
(21X Terpen alkaloids, lIsoquinoline alkaloids. Quinoline alkaloids, 1D6 (ZiX Indole
alkaloids, ID 7 |21 Terpene alkaloids, Quinolizidine alkaolids, ID 11 (Z(X Steroid
alkaloids, ID 13 (Z X Pyrrolizidine alkaloids, Quinolizidine alkaloids, Tropane alkaloids,
Indole alkaloid, Quinoline alkaloids, isoquinoline alkaloids &\ > 77 /v 7 A K
DEEND, 9 ITAEMDAEEGHRKIZEBNT T 7R A4 NICET 5 4EE R
HOMEZ kT, K 9D flavone 1 5D ID12CBHE L TW5, K 9 ? Isoflavone
IZF 5D ID2IZBELTWD, 9 @ Anthocyanidin (£3 5 ® ID 9 (2R L T
W5, 10 @ Lignan /X ID 2, ID 6, ID 10 (ZB9# L T\ 5%, 10 @ Coumarin
IZID5, ID6ICEHE L TW5D, 11 @ Sesquiterpene [T 5 @ ID 6 (2B L T
Wb, 11 @ Gibberellanes (£3% 5 @ ID 3 IZB4# L CW\ 5, Flavanones | ID 12
IZBWT, AN RIEN CTH 5 Feeding deterrent (E18) &, ~ VA7 7T IR
HIEYET & % Antioxidant (M45) & Bi7e o 725D 7 T VITHFET 5, 8 D4
BRRRIIZR 5 OERFKIZE SO TEWIEMEZ XIS T 72, B—04EmiEtE
H O 7 L — 72 oW THE R L 7=, Phenylpropanoid @ 2 & pRFR S C I HT B 1E
M. JtEEM. BBEAERZBEE L TWb, £/, Lignan (ZIZHtEEH . SUEEE
LR ER TR 2 EH 23 B L Ty 5, Coumarin (& i & % R AE L U /E
PLEEM 23B33# L T\ %, Flavonoid @ 4 & ik #2 # @ Flavanone TIXHLEEM . BT
AL EH . EREMEIEFRANBEE L CW\Wb, F72. Sesquiterpene (21 & 1E .
Gibberellanes |2 iZ sk RAREFEM . R R IEM 2 BEE L TV 5, Steroid
alkaloid (21X FAI1EH . Tropane alkaloid (21X H1 85 /R /EM . Quinoline alkaloid (213
BEEREA . StEEH . Isoquinoline alkaloids & Cephotaxus alkaloids [Z 13 52 &
ER. SR /ERBEEL TV 5, 8 AT X DT T2 AW TE M D 25 < AT REAMAIT AR
AT 2EWEREZ XD, 206 OB IX Quinone A B # . Shikimic acid
AR . Mevalonic acid ZE & R RR S . sterol A RS . TCA [l % CIIAEA R &

29



TR, AEMOMERIC & > TEERESREEIIH —OIEMEL2 b SR #Y %
AT 20 TR BEOEDIHEEEZ bORMPEEART2EEL NS,
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K5 REWIN—TLRBMOERERER

General description Activity Category  Group of compounds General description Activity Category  Group of compounds

Antimicrobial agent Antifungal (E35) Coumestrols

Isoflavonoids

regulator

Coumarins

Selective toxicity

Antibacterial
(E32)

Anthraquinones,
Flavones
Coumarins,
Phenylpropanoids
Stilbenoids

31

2 Plant growth Phytoalexin (E16) Anthraquinones
regulator Flavones
Flavanols
Flavanones
Isoflavanones
Isoflavones
Lignans
Pterocarpanes
3 Plant growth Enhance stem Gibberellanes
regulator growth (E02)
Enhance flowering
(E05)
Enhance fruiting
(E06)
Enhance plant Triholosides
growth (EQ7)
Inhibit root Gibberellanes
growth (E10)
4 Nontherapeutic agent  Flavor (M65) Glucosinolates
Nonalactones
Furans
Odor (M66) Biflavonoids
Other health agent Antiseptic (M69) Phenylpropanoids
Phenols
Digestive organ Carminative Cymenes
agent (M35) Phenylpropanoids
5 Cardiovascular agent ~ Antihypertensive Terpene alkaloids
(M26) Coumarins
Nervous system Analgesic (M02) Isoquinoline
agent alkaloids
Sedative (M05) Quinoline alkaloids
Narcotic Narcotic (M76)
Lignans
6 Plant growth Allelopathic (E15) Sesquiterpenes Anticancer agent Antitumor (M47)

Indole alkaloids



fot &

ID oo Ecological ACtiVity -----------mmmmmmomeoe s e Healthcare -----------o-ocmommmococee
General description  Activity Category  Group of compounds  General description Activity Category Group of compounds
7 Toxic Toxic (M82) Terpene alkaloids ,
Cyanogenic
glycosides ,
heterodendrins ,
Quinolizidine
alkaloids , Cibarians
8 (no data) (no data)
9 Attractant/repellent Oviposition flavanones Nontherapeutic agent Pigment (M67) Anthraquinones,
attractant (E20) Betalains
Anthocyanins
10 Nutrient Essential amino Amino acids
acid (M59)
Genitourinary agent Other Amino acids, Lignans
genitourinary
agent (M44)
11 Digestive organ agent  Laxative (M37) Iridoids,
Anthraquinones,
Carbazoles,
Glycosides, Steroid
alkaloids
12 Attractant/repellent Feeding deterrent Flavanones, Anticancer agent Antioxidant (M45) Flavones, Flavanones
(E18) Lycoricidines
13 Cardiovascular agent Antidiabetic (M20)  Pyrrolizidine

alkaloids,
Quinolizidine
alkaloids,
Skytanthines, Tropane
alkaloids

Other health agent

Hormonal (M73)

Phenylpropanoids
Indole alkaloid

Toxic

Phototoxic (M77)

Phenylpropanoids
Benzofurans
Benzopyrans
Quinoline alkaloids

Neurotoxic (M78)

amino acids

carboxylic acids
Monoterpenoids
usambarensines

Other disease-causing
agent

Psychotomimetic
(M87)

indole alkaloids
isoquinoline alkaloids
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T—AENABZCEWTRVERER Ny 7 Thbd0, TOHNDREDIZ
KNApSAcK Family 7 — & ~X— 2 I % S 4172, KNApSAcK Family 7 — &% ~X— 2%
D15 TdH %5 KNApSAcK Metabolite Activity 7 — & ~X— 21X "R DAL 4k
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00002470 98
00002471 76,132
00002472 172
00002473 76,127
00002474 172
00002475 98
00002476 76,127,147
00002477 128,129,162
00002478 98,144
00002479 126,127
00002480 98,99
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Cluster0048 68
Cluster0049. 51
Cluster0051 138
Cluster0053 131
Cluster0055. 84
Cluster0056 3
Cluster0057 126
Cluster0058 113
Cluster0059 175
Cluster0060 116




Cluster0061 162
Cluster0062 156
Cluster0063 106
Cluster0064 50
Cluster0065 149
Cluster0066 97
Cluster0067 75
Cluster0068 78
Cluster0070 50
Cluster0071 49
Cluster0072 109
Cluster0073 85
Cluster0074 61
Cluster0075 157
Cluster0076 169
Cluster0077 107
Cluster0078 17
Cluster0079 87
Cluster0080 123
Cluster0081 73
Cluster0082 137
Cluster0085 49
Cluster0087 118
Cluster0088 124
Cluster0089 101
Cluster0090 165
Cluster0091 163
Cluster0092 88
Cluster0093 49
Cluster0094 72
Cluster0095 89
Cluster0096 88
Cluster0097 172
Cluster0098 127
Cluster0099 157
Cluster0101 115
Cluster0103 159
Cluster0104 64
Cluster0105 71
Cluster0106 86
Cluster0108 110
Cluster0109 155
Cluster0112 118
Cluster0113 76
Cluster0115 48
Cluster0117 141
Cluster0118 175
Cluster0119 154
Cluster0120 166
Cluster0121 83
Cluster0122 165
Cluster0124 70
Cluster0126 131
Cluster0127 104
Cluster0128 156
Cluster0129 150
Cluster0130 166
Cluster0131 116
Cluster0132 98
Cluster0133 119
Cluster0134 132
Cluster0135 126
Cluster0136 147
Cluster0137 86
Cluster0138 89
Cluster0139 170
Cluster0141 128
Cluster0143 167
Cluster0144 144
Cluster0145 110
Cluster0146 141
Cluster0147 76
Cluster0148 72
Cluster0149 173
Cluster0150 161
Cluster0152 99
Cluster0153 119
Cluster0154 104
Cluster0155 176
Cluster0158 95
Cluster0160 175
Cluster0161 87
Cluster0162 167
Cluster0165 129
Cluster0167 110
Cluster0168 107
Cluster0169 115

Cluster0170
Cluster0171
Cluster0172
Cluster0173
Cluster0174
Cluster0176
Cluster0180
Cluster0181
Cluster0182
Cluster0183
Cluster0184
Cluster0185
Cluster0186
Cluster0187
Cluster0189
Cluster0192
Cluster0194
Cluster0195
Cluster0196
Cluster0199
Cluster0200
Cluster0202
Cluster0203
Cluster0204
Cluster0205
Cluster0206
Cluster0208
Cluster0209
Cluster0211
Cluster0212
Cluster0213
Cluster0215
Cluster0216
Cluster0217
Cluster0220
Cluster0221
Cluster0222
Cluster0226
Cluster0227
Cluster0228
Cluster0229
Cluster0230
Cluster0231
Cluster0232
Cluster0233
Cluster0234
Cluster0236
Cluster0237
Cluster0238
Cluster0239
Cluster0240
Cluster0241
Cluster0242
Cluster0243
Cluster0244
Cluster0245
Cluster0246
Cluster0247
Cluster0248
Cluster0249
Cluster0250
Cluster0251
Cluster0252
Cluster0254
Cluster0256
Cluster0257
Cluster0259
Cluster0261
Cluster0262
Cluster0263
Cluster0264
Cluster0265
Cluster0266
Cluster0267
Cluster0269
Cluster0270
Cluster0271
Cluster0272
Cluster0273
Cluster0274
Cluster0275
Cluster0276
Cluster0278
Cluster0279
Cluster0280
Cluster0281
Cluster0282

122

112

113

119

101

142

111

155

115

171

172

160

97

105

170

169

153

184

Cluster0283 100
Cluster0284. 11
Cluster0285. 46
Cluster0287. 174
Cluster0288. 83
Cluster0289. 122
Cluster0290. 134
Cluster0291 112
Cluster0292 122
Cluster0294. 160
Cluster0296. 90
Cluster0297. 144
Cluster0298. 127
Cluster0299. 87
Cluster0300. 142
Cluster0301 163
Cluster0302 152
Cluster0304. 149
Cluster0306. 148
Cluster0308. 160
Cluster0312 174
Cluster0314. 160
Cluster0315. 160
Cluster0317. 124
Cluster0318. 164
Cluster0319. 120
Cluster0320. 143
Cluster0321 95
Cluster0323 120
Cluster0324. 153
Cluster0325. 171
Cluster0327. 76
Cluster0328 98
Cluster0329. 153
Cluster0331 147
Cluster0332 103
Cluster0333. 99
Cluster0334. 174
Cluster0335. 146
Cluster0336 95
Cluster0337. 111
Cluster0339. 172
Cluster0340. 102
Cluster0341 84
Cluster0342 175
Cluster0344. 142
Cluster0345. 168
Cluster0346. 103
Cluster0347. 153
Cluster0349. 120
Cluster0350. 90
Cluster0351 167
Cluster0352 148
Cluster0353 147
Cluster0354. 147
Cluster0357. 149
Cluster0358. 166
Cluster0359. 128
Cluster0361 123
Cluster0362 95
Cluster0364. 64
Cluster0365. 164
Cluster0366. 9
Cluster0367. 132
Cluster0368 163
Cluster0369. 164
Cluster0370. 167
Cluster0372 133
Cluster0373 117
Cluster0374. 155
Cluster0376. 139
Cluster0378. 102
Cluster0380. 133
Cluster0381 47
Cluster0382 11
Cluster0386. 169
Cluster0387. 103
Cluster0389. 7
Cluster0391 148
Cluster0392 148
Cluster0393. 89
Cluster0394. 87
Cluster0395. 154
Cluster0397. 103
Cluster0398 164
Cluster0400. 63
Cluster0401 167




Cluster0402 166

Cluster0403 88
Cluster0404 76
Cluster0407 156
Cluster0408 175
Cluster0409 173
Cluster0411 17
Cluster0412 103
Cluster0413 123
Cluster0415 161
Cluster0417 96
Cluster0419 121
Cluster0420 121
Cluster0421 146
Cluster0422 152
Cluster0424 168
Cluster0425 m
Cluster0427 112
Cluster0428 152
Cluster0429 143
Cluster0430 102
Cluster0431 176
Cluster0432 85
Cluster0434 131
Cluster0435 142
Cluster0436 85
Cluster0437 152
Cluster0438 121
Cluster0439 121
Cluster0440 90
Cluster0441 1
Cluster0445 173
Cluster0446 152
Cluster0447 123
Cluster0448 163
Cluster0449 114
Cluster0450 158
Cluster0451 112
Cluster0452 143
Cluster0453 63
Cluster0455 174
Cluster0456 1
Cluster0458 161
Cluster0460 147
Cluster0461 114
Cluster0465 155
Cluster0466 165
Cluster0467 125
Cluster0468 125
Cluster0469 164
Cluster0470 168
Cluster0471 158
Cluster0473 142
Cluster0478 173
Cluster0479 143
Cluster0480 63
Cluster0481 161
Cluster0482 102
Cluster0483 149
Cluster0486 100
Cluster0487 163
Cluster0483 17

Cluster0489 117
Cluster0490 0
Cluster0491 174
Cluster0496 152
Cluster0497 120
Cluster0493 146
Cluster0499 150
Cluster0501 111
Cluster0503 173
Cluster0504 146
Cluster0505 84
Cluster0506 144
Cluster0507 156
Cluster0510 124
Cluster0511 176
Cluster0512 146
Cluster0513 103
Cluster0514 174
Cluster0515 140
Cluster0516 146
Cluster0517 170
Cluster0519 143
Cluster0520 98
Cluster0521 146
Cluster0522 83
Cluster0523 117
Cluster0524 170
Cluster0525 133
Cluster0526 163
Cluster0528 113
Cluster0529 174
Cluster0530 162
Cluster0532 160
Cluster0534 141
Cluster0535 103
Cluster0537 133
Cluster0538 172
Cluster0539 154
Cluster0541 143
Cluster0543 116
Cluster0544 101
Cluster0546 161
Cluster0548 122
Cluster0549 154
Cluster0550 144
Cluster0552 165
Cluster0554 155
Cluster0557 172
Cluster0558 0
Cluster0559 161
Cluster0564 174
Cluster0566 102
Cluster0567 133
Cluster0568 132
Cluster0569 102
Cluster0570 171
Cluster0572 167
Cluster0574 120
Cluster0575 164
Cluster0576 144
Cluster0578 143
Cluster0583 149

1,2-Dihydroxymint lactone. 87

1,34 5-tetracaffeoylquinic acid ...109,110

1,35-Trihydroxyxanthone 108,113,158

1,3dicaffeoylquinic acid 141

1A-dihydroxy-2-methylanthraguinone..... 57, 74,80, 121, 130,
167

1,5-Dihydroxyxanthone.

1,6-Di-O-galloyl-beta-glucose.....
1,8-Cineole

12a-hydrOXYrOtENONE. ..ccovverserersersersessrssnsnsensnnn 42, 47, 62, 80
13-Epi-sclareol 112
13-hydroxylupanine 112,166
14-deacetylnudicauline 116

1acetoxychavicol acetate..
1-acetoxyeugenol acetate...

T-acetoxypinoresinol

1-caffeoyl-4-deoxyquinic acid

1-Isomanggostin

1-O-Acetylnompluviine 84
1-phenylhepta-1,35-triyne 171
2-(4-methoxyphenethyl)CrOMONE.........cevwwererersersrsessres 50

2,2-dimethyl-8-prenylchromene 6-carboxylic acid.............. 129
2,48-Trihydroxy-1-tetralone. 173
24-Dihydroxy-6,4-dimethoxychalcone............. 66,70,71,75
25-dihydrophenylalanine 86,141

2,5-dihydroxymethyl-3 4-dihydroxypyrrolidine........... 143,166
2'6-dihydroxy-4-hydroxyacetophenone .132,170,175
2.6-dihydroxy-4-methoxyacetophenone ....105, 132, 164, 169
2'6-dihydroxy-4-methoxychalcone 48, 57,59, 63, 75, 81, 130
2'6-dihydroxy-4-methoxydihydrochalcone.43, 48, 49, 60, 63,

82,130
2,6-Dimethoxy-p-HENZOGUINONE..cvcvevevsvivsrrsrsrins 104,170
2,6-dimethoxyphenol 172
2,8-dihydroxy-34,7-trimethoxy-dibenzofuran............... 57,126
24-Epibrassinolide. 85,124,148
28-Homocastasterone 124,162
2-Hydroxygenistein ... 43,47, 49, 51,53, 54,61, 63,70, 72, 74,

81,130
2-hydroxymethylDenZOICaCI........veverersersrsessrsers 104,172
2-Methylthio-9-riboSYIZEBLIN ...vvevevrersvrersesn .85
2-Methylthio-N6-(delta2-isopentenyl)adenosine. .85
2-O-methylodOratol .....c.oveeersersrsersvsresn 47,49,62,73,77

Cluster0587. 133
Cluster0589. 95
Cluster0591 162
Cluster0592 171
Cluster0593. 159
Cluster0594 148
Cluster0595. 149
Cluster0596 149
Cluster0597 84
Cluster0598. 85
Cluster0599. 133
Cluster0600 154
Cluster0601 146
Cluster0603. 146
Cluster0604 85
Cluster0606. 85
Cluster0607. 85
Cluster0608 144
Cluster0611 133
Cluster0612 163
Cluster0613 163
Cluster0614. 134
Cluster0615. 133
Cluster0616 155
Cluster0617. 133
Cluster0618 168
Cluster0619 120
Cluster0620 120
Cluster0622 159
Cluster0624 120
Cluster0625 171
Cluster0626 153
Cluster0629 140
Cluster0630 159
Cluster0631 140
Cluster0636 142
Cluster0637. 143
Cluster0639. 160
Cluster0640 160
Cluster0641 104
Cluster0642 103
Cluster0643. 154
Cluster0644. 123
Cluster0645. 120
Cluster0646. 144
Cluster0647. 150
Cluster0649 159
Cluster0651 140
Cluster0652 152
Cluster0654. 149
Cluster0655. 113
Cluster0656. 165
Cluster0659. 142
Cluster0661 112
Cluster0662 112
Cluster0663 129
Cluster0664. 128
Cluster0668. 162
Cluster0669 142
Cluster0670. 174
Metabolite
2-0-Methylswertianin

2Z-Dehydromatricaria ester .

3'5-¢cyclic AMP

34,34ri-O-methylellagic acid 133,158
3 4-dihydroxyacetophenone

35,6,7,8-Pentamethoxyflavone ...54, 57,58, 60, 68, 72, 75, 78,

81,130
35,6,7-Tetramethoxyflavone. 46, 48, 51, 54, 56, 58, 60, 68, 74,
75,81,130,131

35-Di-galloyl-4-O-digalloylquinic acid
3,5-Dihydroxy-6,7-methylenedioxyflavanone ....43, 44, 61, 63
3,5-Dimethoxy-1,6-dihydroxyxanthone 52,58, 140, 162
3-Acethyl-6-methoxybenzaldehyde 147,163,175
3-acetylnerbowdine.
3alpha-Dihydrocadambine.
3beta-Acetoxyolean-12-en-28-oic acid .
3-Butylidene-7-hydroxyphthalide
3-Formyl-6-methoxycarbazole.......
3-Formylcarbazole 76
3-Geranyl-2,3 4 4-tetrahydroxychalcone43, 44, 47, 51, 66, 67,
68,77




3-Hydroxy-5-methoxy-6-prenylstilbene-2-carboxylicacid .80,
83

3-Hydroxyisolonchocarpin

3-methylamino-L-alanine

3-O-Caffeoylquinic acid methyl eter............wwwen 88,89,90
3-O-Methylbatatasin 111 83

4 4-Dihydroxy-3 5-dimethoxydinydrostilbene............... 83,131
4,5-methylenedioxy-6-hydroxyaurone.....46, 59, 65, 69, 70, 71,

74,82,129
4,7-Dihydroxy-2-methoxy-9,10-dihydrophenanthrene........ 142
4,813-Duvatriene-1,3-diol 133
4,8 5-IMEYINSOTAIEN.....vvrrrsrsrsrsrsrsrsrrsnsnsnnns 126, 170
4-chloroindole-3-acetic acid 84
4'cinnamoylmussatioside .. 142,167
4-demethyldeoxypodaphyllotoxin 48 92 93 103 134,136,

138,139
4-demethylpOdOPhYIIOLOXIN. c.o.veveverrerercrersrsnes 93,134,156
4“hydroxy-3-phenylacetophenone .104,164,167, 169
4-hydroxyhomopterocarpin
4-methylcatechol
4-Prenyldinydropinosylvin
4'Prenyloxyresveratrol
4-Prenylresveratrol
5-(heptadec-12-enyeSOrCiNOl.......ewewewerererersrsrsns 104,174

5,2-Dihydroxy-6,7-methylenedioxyisoflavone .. 56, 61, 66, 67,
68,77,78,81,126

54-Dihydroxy-6,7,8,3tetramethoxyflaVone..........eee.d 55
5,6,7,8-Tetramethoxyflavone47, 54,57, 60, 63, 70, 74, 81, 130
5,6, 7-4riMEthOXyCOUMBIIN. cocveereerereesersesessesessens 76,127,170
5,6-Dehydrokawain 55,156
5,6-dehydrolupanine 112,166
5,7-Dihydroxy-6-methoxyflavanone.46, 59, 60, 63, 72, 81, 82,
83,162
5,7-dihydroxychromone.... .. 76,127,170
5,7-Dimethoxyflavone........ 46 47 58 59 65 66 69,70,73,79
5-demethoxydeoxypodaphyllotoxin..

5-Hydroxy-1,4-naphthoquinone

Shydroxy-L-tryptophan
5-methoxy-N,N-dimethyHryptamine. ... 123
5-O-methylalloptaeroxylin 162
5-O-methyVisamminol ........cwewererersrsrsrsrsnsnns 50, 145, 162
S-pentadecylresorcinol 158,174
5-prenylhomoeriodictyol 51,61
6,8-Diprenylgenistein..........uwmmm: 49,53,77,171,175
6,8-diprenylnaringenin 64,141
6-Deoxyjacareubin 125,126,131
6-hydroxytremetone 128,159
6-methoxy-alpha-pyrufuran 69, 77,126
6-methoxyaromadendrin 3-O-acetate ..44,51,73
6-methoxyluteolin 7-rhamnoside.

6-Methoxymellein

6-MEthySAlICYTIC ACIH ...vvvevereererrerserserersenerses
6-O-methyleuparin 128, 159 161
6-prenylnaringenin..... ...45,51,61, 65, 71

73-d|hydroxy-4‘-memoxy-8 methylﬂa\ro\n .42,59,62,75,79
74-Dihydroxy-2'5-dimethoxyisoflav-3-ene...... 48,49, 64, 77,
141

74-dihydroxy-8-methyiflavan

7A-dihydroxyflavan 69,75,79,83

74-Dinydroxyflavoned6, 54, 56, 57, 58, 60, 65, 70, 72, 74,81,
82,130,131, 162

T-hydroxyflavan 48,75,79,83
83,3-dimethylallyl)spatheliachromene.............. 45,52,140
8-Desoxygartanin 85,162
9-Ribosyl-cis-zeatin 85
9-Ribosylzeatin 85
Abietic acid. 125,144
abyssinone | 62,75
abyssinone V 51,64,76
abyssinone VI 51,64
acalyphin 161
acamelin 107,109,110
Fo 00 [ T 43,44, 46, 47,50, 60, 66, 67,68, 74
acetosyringone 142
acetylbrowniine 99, 146
acetylcaranine 176
aconifine. 116
aconitine 116
acrifoline, 112
acronycidine 101,102,127
Acrovestone.. .108, 157,159, 174
actinidine 152
amnodaphnlne 2,90,92, 94, 135, 145,176
91,94, 95,98, 111, 136

174

174

adiantifoline. 151

Aescin, 144
affinine 99,100,101
affinisine 99,100, 152
aflatoxin B1 159
afrormosin 65,68,73,93,136
agathisflavone 173
Agnuside 86, 88,154
agrimol C. 123,132,170, 175
agroclavine. 152
Aiilanthone 112,165
ajaconine 117,118,150
ajmalicine 100,101, 159
ajmaline 99,140,159
Ajugoside 109,113
aknadicine 90, 95,96, 103, 144
akuammicine... 99,100, 101, 159
akuammidine... 00,101,152, 153,159
akuammine. 159
alamarine 111
alangicine 111
alangimarckine 111
alangimarine 111
alangiside. 114
Alantolactone 76,77,126
albafuran A 72,76,141
albomaculine. 175
alexine 142,143

alizarin 2-methyl ether. ..76,80,121,125

alkannin .56,57,74,80,82, 121,167
Allanxanthone C 162
allicin 146
alloimperatorin. 128,129
Alnusiin 131
aloe-emodin 51
aloesin. 174
aloperine 143,166
alpha-(methylenecyclopropyl)glycine..........102, 112, 113, 160
alpha-allocryptopine

alpha-Bisabolol

alpha-chaconine

alpha-COtONETURAN.....crncsssrsssnssssssssn
alpha-erythroidine

alpha-Eudesmol

alpha-narcotine 166,171
alpha-peltatin 136,140
alpha-Phellandrene. 90,133
APAPINENE. .. 86,87, 154, 155,164
alpha-pyrufuran 71,126
alpha-solanine 165
alpha-Terpinene 90
alpha-Terpinolene 87,88,155
alstonine 101, 140, 159
13 TN 53,56,57, 72,80, 82,121, 130,171
amabiline 115
amaranthin 121
Amarogentin 113
amaryllisine 95,96, 175,176
ambelline 95,176
amentoflavone 173
ammodendrine 101
ammoresinol 76
ampelopsin. 42,43,62
amphibine A 83,84
amurensing.......... 51,90, 91, 92,94, 96, 97, 135,137, 138, 176
amygdalin 113,117,118, 133
anacardic acid 135,137,138
anacrotine 114,115
anagyrine 117,166
androcymbine 91,132,169
anethole 164
angelicin 127
Angoraside C. 175
angularine. 114,115,168
angustine 111,144
Angustoline 114
ANGUSIONE A\ 49,53,64, 77,175
Angustone B 61
Angustone C 49,77,156, 171
anhydroglycinal........... 42,47,52,59,65, 67,68, 69, 70, 75,82
anisodamine 96,97
ankorine 149,152
annolobine 145,167
ANNONANAE ....oceveeevveeresessssssesssssssssssssesen 85,125,133, 148,165
annotine 112
annatinine. 112,133
annuloline. 95,103,138, 157
anthemis glycoside B 161

186

Anthrakunthone. 120,175
anthranoyllycoctonine 116
Apetalicacid 50,145
aphylline, 111,143,166
ADIGENIN oottt 43,44,46, 47,65, 69,70, 72,74, 82
apigenin 7-(6"-malonylglucoside)............uumme 44,55,168

apigenin 74-dimethy ether.... 42, 44, 45, 47,55, 56, 58, 59, 62,
70,71,73,78,129,130

APIGENIN 7-O-GIUCTSITE.......ovvvrvrssssssssssssssssssns 54,107,158
Apigeninidin 106
apiin 105,106
apiole 87,163,164, 167
apoatropine. 96,97
apocynin 171
apovincamine. 100,101
arachidonic acid 153
aralionine A 83,84
arauchin D 76
arborine 167
ADONNING...voerrrerrrersrsrsssnnnennn 47, 56, 68, 69, 70, 127,129
arbutin 105,167
archangelicin 98
ardisianone 76,80,121, 125
arecaidine. 113,143,144
arecoline 113,142,143
Arjunolic acid 53,72,77,175
armepavine. 51,94,138, 145,149
amebinone. 128,170
Ascaridole 129
ascosalitoxin, 116
Asperuloside. 111
aspidin. 163,169,175
aspidinol 171
Aspidospermine 134
Astilbin 109, 110,175
Astragaloside IV 165,173
athamantin 938,171
Athyriol 50, 76,80, 83,169
atisine 117,118,150
Atranorin, 162
atropine. 97
Aucubin 63,119
Aucuparin 171
aurantio-obtusin beta-D-gIUCOSIAE ........cuwmumsmsssssisris 165
aurasperone D 170,173
australine 142,143
AUSrODAINIGNAN 1 ..o 54,134,155, 157,166
avadharidine 116
avenanthramide A 78
Aviprin 95,112,165
AN ottt 43,44, 45, 53,55, 66, 68
Ayanin 43,44,45, 47,55, 66

baicalein ....45, 46, 53, 55, 56, 57, 58, 59, 60, 65, 69, 70, 71, 73,
74,78,79,81,82,129,130, 131
baicalein 5,6,7-rimethyl ether 46, 57, 58, 60, 65, 69, 74, 81, 82,

130
baicalin 107,158
balfourodinium 102,127
barbinine 116

Batatasin | 64,69, 70, 78,79, 108,113, 137,157,158
i 108,113,137, 157,158

116

BellGifOliN....o.ccovrvrvrerereresrreserrennn 69, 80, 122, 125, 126
Benzoicacid 104,153,167
berbamine. 151
berberine 90,91,93,%4,111
Berberrubine 152
bergapten 126,127
Bergenin 48,82
beta-alanine 102
beta-asarone 123,128,164
beta-Cadinene 171
beta-Carboline-1-carboxylicacid, methyl ester.... 120, 173,174
beta-Citronellol 87,88
Deta-COtONETUAN ..ot 57,65,66, 67,77, 78,126
beta-D-glucuronicacid 63,118
beta-erythroidine 152
beta-Eudesmol 147
betagarin 42,43, 47, 64,66, 69
beta-lapachone 129,161
beta-Myrcene 87
betanidin. 122
betanin 106,121
beta-peltatin A Methyl 6her..........wwwwersseie 135,155,156
beta-Phellandrene. 87,155,164
beta-Pinene. 86, 87,88, 155
beta-pyrufuran 82,126




beta-skytanthine 143

beta-Thujaplicin 87
Betavulgarin.53, 55, 57, 58, 60, 68, 70, 71, 78, 79, 82, 129, 130
Betulinicacid 148,162
biflorin 172
bikaverin 140,157

bikhaconitine 116

Biochanin A 7-O-glucasidl

Blestriarene B...

bocconine.

DOIdINE .. 42,91,93,94,97,137,138, 145, 149, 176
Bolusanthin 1\/54, 56, 57, 59, 61, 66, 67, 68, 70, 76, 78, 81, 83,

130,131
Bomeol 149
Bomyl acetate 90,160,163
Boschnialactone. 63,114
bougainvillein-r-1 121
Brasiliensic acid 173
Brassinolide 85,124,148
Broussin 49,75,79, 167
broussonin C 51,71,75
browniine 99
buchananine 116
bufotenine 117,122,123, 124
bulbocapning .......eeweee 90,91, 93,94, 97,135,137, 145,176
Butein 4-O-glucoside 62,75
butrin 105, 106, 107, 110
butyryImallotochrOMENE ....evevererserersensrsessrssssesnss 163, 171
buxamine E 112
byakangelicin. 128,145,172
Cadambine 11
caffeicacid 86,131,163
caffeine 140
cajanin. 46, 50, 52, 53,55, 57, 58, 60, 65, 67,69, 70, 71, 74, 75,
78,79,82,129,130
cajanol. 46,50, 52, 55, 57, 58, 60, 65, 67, 68,69, 70, 71, 74,77,
78,79

calafatimine 151
calanolide A 63
calebassine 152
calligonine. 123,124
Calodenin B 76
Calophyllin B 58,122, 125,126
Calycosin 61,71,81,126
calystegin A3 143
calystegin B2 142,143
camptothecin 140
canadine 47,98
candicine 141,168
cannabidiol 100,172
cannabidiolic acid 176
canthin-6-one. 167
canthiumine 83
capaurine 94,166, 169
Capillarin 171
capillarisin 44,59, 65, 67,126
Capillarol 129,164
Capillen 171
Capillin 171
capnoidine 93,166
Caprolactam 154
Capsidiol 147
Car-3-ene 86,164
caracurine V. 152
caranine 96,152,176
cardiospermin 116,117
carinatine 9%
carlinoside. 105, 106, 107
carpacin 175
carthamone. 108,109, 113,158
Carvacrol 87
Carvone oxide 86,87,88
Caseamembrin A 144
cassaidine 144,150,151
cassaine. 144,150,151
[0 1553, 1113 H— 51,68,90,91,93, 94,137
castanospermine 142
Castasterone 124,148
Casticin 44,55,66
Casuarictin 132
Casuarinin 132
Catalpol 120,154
Catalposide 114,119
Catechin, 42,59,62,79
catechol 101,172
catharanthine 101,153

Caudoxirene 155
caulophylline. 117,123
cavinine. 176
C-aurarine 152
Celastrol 162
celosianin Il 121
centrolobine 123,164,170, 172
cephaeline 111
cephalotaxine 176
cepharanthine 151
cercosporin, 105,107,110, 173
cemuine. 111
chalcogran 120,154
Chalcomoracin 71,7475
chalepensin 128,129
Chamazulene 160
chanoclavine-1 153
chartreusin 110
Chaulmoogric acid 161
Chebulagic acid 13?2
Chebulinic acid 132
Chelerythrine. 91,92,93,137,158
Chelidonine 100, 141,153
chlorflavonin 44,48,54
Chlorochrymorin 133,134
chlorogenic acid 133
ChrySantheMiC aCH ....vvvrrrrsrrsrsmsssmsssssnins 86,149,154
Chrysartemin A 134
Chrysartemin B 134
chrysazin 170
chrysin 85,162
Chrysoeriol .....46,47,52, 53,55, 58,59, 62, 73, 108, 113, 129,
131,159

Chrysoeriol 7-O-beta-D-glucopyranoside...... 55, 108, 113, 159

chryso-obtusin glucoside... .80,82,121, 125
chrysophanic acid 9-anthrone. 106
chrysophanol................ 53,55, 56, 76, 79, 121,130, 131, 167
chrysophanol 8-GIUCTSITE .......vvvsrsrsrsrsrsrsssnses 56, 76, 131
chrysasplenol C...

Chrysasplenol D.. 43,44, 45, 53,55, 66,67, 68
cibarian 117
cichoriin 63,172
cicutoxin 160,161,171
cimifugin 50,98, 145, 162
cinchonidine 100,153
Cinerin | 89,90
Cinerin Il 920
cinnamaldehyde 120,175
cirsiliol.. 42,44, 45, 47,52, 54, 65, 66,68
(021551141111 43,44, 45, 53,55, 65
cis-hinokiresinol 50, 75,157,167
Cis-P-Menthane-3.8-di0l........cvveevsersrsersnsens 86,89, 147,154
cis-trans-Nepetalactone 89,154
Citronellal 87,88,154
Citronellol 87,89,90
cleistanthin A.... ..49,93,134, 136, 156
Cleomiscosin A 171
clusianose 119
cocaine 95,96,97, 150
codeine 95,98
codonopsine 123,141
COICNICINE ot 92,93,133,138,168
coleone A 108,113,140, 158
Collettiside 111 112,173
columbianetin 95,139
Condaline A T
condelphine 9
conessine 112,150
coniferyl alcohol 163,175
coniferyl aldehyde 173
Copalliferol B 68
Coptisine 47,95
cordycepin 85
Coriariin A 132
Corilagin 131
Comiculatusin 3-O-glucoside 108
coronarian 117
coronaridine. 100,101,159
Corasolic acid 126
corpaine. 166
Corydalmine 79,145
coumarin 76,87
coumestrol 62,65,77
crinamine. 96,176
crinasiadine 56,71, 76,82,129
CriSCAIPIN oo 53,55,58, 60, 74, 76, 78, 80, 82, 129, 130
cryptolepine 167
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cuauchichicine 118,150
cubebin 166
cucurbic acid 84,90
cucurbitine 102,104,113
cularicine. 51,91, 93,94, 135, 145, 150, 176

1,94,97, 111, 135, 145,150, 176
..51,94,111, 135,150, 176

cularine... 51,91,92, 93,94, 97,135, 150
Cuminaldehyde 88,89,90
cupressulflavone. 170,173
curcumin 123,132,163,175
cuscohygrine 101
cyanidin 3,5,3tri-O-gIUCOSIAE.......covvsverssersssrssens 120,161
cyanidin 3-O-glucoside "

cyanidin 3-O-utinoside

cyanin
cycasin
Cyclamin
cyclobuxine D
Cyclocanthoside E
cyclopamine
CYCIOPIOtODUXINE C..ovoveovvterrsrsssnsssssssssssns 112,114,150
cyclovirobuxine C 112,114
Cyperine. 54,156
Cystophorene 86,155
cytisine. 123
cytosine 174
Daidzein.. ..51,52,61,62,63,72,73
Daidzein 7-O-glucasid 52,61,72,73
danielone. 127,133,170
daphnandrine 151
97142197 (ol RO 56,72,77,81,82,83,130, 131
daphnetin 76,132
daphnoline 151
D-arabitol. 119
dasytrichone. 46
dauricine. 151
D-beta-Phenyllactic acid 86,147,169
D-cathine 103,141,142
D-cathinone 141,142
D-cymarose 165
decanoic acid 89,120
decuraside 111 105,107
decursin 99
decursinol 164
deguelin 60,62,71,78
DehydroabietiC 8CHd .....ovwmvrmrssssssssssnnd 45,53,77,140,175
Dehydrocycloguanandin 47
dehydrodieugenol....91, 93, 134, 136, 137, 138, 139, 144, 157,
158
Dehydroglaucing............. 91,92,94, 95,136, 137,150, 176
dehydrasafynol 174
dehydrotremetone 128,171
deidaclin 116,117
delavaine A 116
delcorine. 9
delcosine 99
delsoline 9
deltaline 99,146
Demethylbellidifolin 48,162

demissine

denudatine

Deoxycholicacid

deoxygomisin A..

deoxylapachol

Deoxyloganin

deoxymannojirimycin 142,166

deoxypodophylIOtOXIN ... 134,136,137,138

deoxyvasicinone. 122

Derrone......46,50, 54, 56, 57, 59, 61, 66, 67, 68, 70, 77, 78, 81,
130,131

deserpidine 99

Desmarestene 155

D-fructose. 118,119

D-galactose 118,165

D-glucose 118,166

Diadzein 148

diallyl disulfide 146

dianthalexin 76,167,169

dianthramine 48,169

dicoumarol 75

dictamnine 127

Dictyopterene C' 155

Didrovaltratum 114




digiferrugineol 129,161,167

Dihydroactinidiolide. 920,120
dihydroanhydropodorhizol 48,92,93,128,134, 138,171
dihydroconiferyl alcohol 107

dihydrocubebin............ 54,92,93, 103, 135, 136, 137, 138, 156

62,73,75,159
Dihydromethysticin 48,83
Dihydropinosyivin 77,83
Dihydroresveratrol 83
dihydrosamidin 98
dihydrosanguinarine 91,93,%4, 135
Dihydrowighteone. 49,141
Dihydrozestin 85
dillapiole 132,163,175
[0 16:59)Y, 4 WU 56,57,77,80,121, 130, 162
Dipentene 86, 88,89, 154
[o1010)Y; |10 A 91, 92,135, 136, 137, 139, 157, 158
dipropyl disulfide 146
disenecionyl cis-khellactone 9%
D-mannitol 118,119,166
D-mannose. 118,166
Dolichodial 146
Dolineone 49,77,171,175
dopamine 90,164,168, 172
dopaxanthin. 120,122
D-thamnose 118,119,166
dronabinol 104,174
drumnondin A 163,171
D-sorbitol 118,119, 166
dubamine 47,74
dubinidine 64,162
Dulcisxanthone D 175
dulcitol 118,119, 166
dunnione. 140
ebumamonine. 100,159
ecgonine 143
echimidine 114
echinacoside. 123,128,164
echinone 161
echitamine 100
Ectocarpene 155
elatine 116
Elatol 76
Elephantin 148,149
Elephantopin 125,148,149
eleutherin 162
ellipticine 173
elymoclavine 153,173
embelin 167,171
emetamine 111
emetine 11
[=12010' [ DU 53,55, 79,81,121, 130, 162, 167
i 46,128,159
109
43,63,69, 72,78, 79,81
.108,113, 137,157,158
124
153
ergocomine. 153
ergocristine 153
ergocryptine 153
ergometrine 152,153
ergosine 153
ergotamine 153
eriobofuran 71,74,82,125

eriodictyol ..45,50,53,56,57,59,62, 73,79, 131
Ermanin. 45,46, 54, 56, 57, 58,60, 67, 68, 72, 74, 82,130, 131
Enybraedin A 48,49,50,51,64
Erybraedin B. 48,49,50, 64
Erybraedin C. 52,61,73,75
Erycristagallin 49,50
Erysenegalensein E 50,64
erysonine 96,98, 150, 152,176
erysotrine 96,97,150, 152,176
Erythrabyssin-Il 43,52,63,81
erythratidine. 150
erythrophleguine 144
eschscholtzidine 91,92,93,%4,137
esculetin 76,132
esculin 172
eseramine 146
eseridine 146
estragole 123
ethyl (E,2)-0ecadienat..........eweerememsrmrnnnnn: 89, 90, 163
Ethyl gallate 128,139
eucommin A 92,128,156

eudesobovatol A 106, 166
Eugeniin 142
Eugenin 132,158
eugenol 87,163,164, 167,172
eUGENOl MEtY] BNEY ....oovveerveerrseresrsenes 87,163,164, 167
Euglobal-lal 49
QUPALIN. v 43,44, 46, 47,50, 60, 66, 69, 72, 82
eupatoriochromene 128,159
europine 114,115
Euxanthone............. 48, 56,57, 65, 69, 70, 74, 78, 80, 126, 131
evodiamine 144
Evodone 88,164
evoxine. 102
fagaramide 163
fagaronine 94,139
falaconitine 116
falcarindiol 161
falcarinol 161
falcarinone 160, 161
Farrerol 43,60,63,72,83
febrifugine 142
Fercomin 98
Ferruginol 174
ferulic acid 46,97,133
fetidine. 151
filixic acid BBB 132,170,175
finaconitine 116
Finavarrene 155
Fisetin 43,44,45,46,47,60
Flavidin......o.. 53,65,71, 72,75, 78,80, 82,130, 131, 162
flavone 50,73,76,83
flindersiachromone 50,70
flindersiamine 48,101,127
Flindersine 64,127
Formonetin 146,147
FOrMONONEtIN ..o 43,49,52, 60,61, 62,67, 71,73,80

Formononetin 7-O-glucoside

Forsythoside B. 127,128,133, 161
frangulanine. 83
frangulin A 108,113,140, 158
frangulin B 108,140
Fraxetin 76,127
Fraxin. 172
frutinone A 55,59
Fucofuroeckol B 132
fulvine. 114,115,133
Fulvoplumierin 89,154
Fumaricacid. 103
fumaricine 138,166
FUNITEIING. .ooocevroevessresssssssssssssssssens 91, 92,94, 95,137, 146,150
funtumine 112,153
fusaric acid 152,165
fustin 42,49,59,62, 71,81
futoquinol 103
Gl 124
G2 124
G3 124
GAL 84,124,147
GAI5. 84
GA18 84,148,174
GA19 84
GA20. 85,124
GA22 85,147
GA23 85,148,149
GA24. 85,125
GA3 84,124,147
GA35, 85
GA36 85,148
GA37 85,125
GA38 85,147,148
GA4 84,125
GA5 84
GA6 84,147,148
GA9 84
gabunamine 163
gabunine 163
galactinol 119
02101013 D 42,44, 45, 47,65, 69, 73,108,109
galangin 35,7-trimethyl ether 42,44, 45, 47,65, 69, 73
galanthamine.... 95,96, 98,141, 152, 163
gallicacid 104,105,169
gamma-aminobutyric acid 149
gamma-coniceine 116
gamma-Eudesmol 147
gamma-fagarine. 101,127
gamma-hydroxy-L-arginine 103
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gamma-linolenic acid 161
GAMMA-NONANACONE .ot 89,90,120
gamma-Thujaplicin 87,164,169
gamma-undecalactone.............. 88,89, 90, 120, 155, 160, 163
Gancaonin C. 53,61
Gancaonin | 81
Garcinol. 132,161,164
garryine 118,150
Gartanin 77,125
gelsemicine 141
gelsemine 99,141,159
Genestein 147,148
Geniposide 114

Genistein 55, 58, 60, 65, 67, 69, 70, 71, 75, 78, 80, 82, 129, 130

GENISHIN oo 46,52, 60, 65,67, 69, 70, 74,80, 82,125
Gentiacaulein 175
gentianadine. 152
gentianine 152
gentianase. 176
Gentiopicrin 119,174
Gentisein 80,125,126
gentisicacid 158,173
Gentisin 125
gentisyl alcohol 104,153,173

Geraldone46, 48, 54, 56, 57, 58, 60, 68, 69, 72, 74, 81,82, 130,

Geranial 0
Geraniin 131
Geraniol 87,88,90
geranylbenzoguinone 140,157
geranylhydroguinone. 104
Gerberinside 163
germine 146
giganin 163
gigantine. 123
gingerenone A 141
ginkgoic acid 46,170
ginkgol 176
Ginsenaside Rb2 95
Ginsenoside Rd 95,174
Girinimbine, 114
glabranin 61,71
glabridin 54,108,113
Glabrol 50,64, 140
Glaucarubinone 148
glaucine 91,92,93,%4,137
glaziovine 145,163
glepidotin A 45,61
Glepidotin C 56,68, 80, 83
Globulixanthone D 109,110
Gloeophyllol B 45,48,52,53, 77,98, 140
glucobrassicanapin 119,120
glucocheirolin 119
glucocochlearin 119
glucoerysolin 119,120
glucoiberverin 120
glucolepidiin 120
glucolimnanthin 120
gluconapoleiferin 120
glucoputranjivin 120
glucoraphenin 120
glucosamine. 63,118, 143,165
glutaricacid 103
[€17/0=10] |10 IR 49,50,52, 61,65, 71,72, 73,75
Glyceollin 11 49,50
glycine 102
glycosminine 167
glycyphyllin 107,133
Glycyrhetinic acid 174
Glycyrrhizic acid 162
glyoxylic acid 133
gomisin L1 methyl ether...........uwwns! 91, 136,139, 157,158
gomphrenin-I 121
gomphrenin-V/ 121
gossypetin 8-+hamnoside. 107
Gossypol 147
Gracillin 165
gramine 124
Grandinol 128
grandisin. 135,136,137, 138,171
grevillol 172,177
griseofulvin 7
guaiacol 101
guanine 174
guvacine. 113
gynocardin 117,119
gyrocarpine 151




haemanthamine 96,176

Haemaocorin 63,77,157
Haematoxylin A7
Hallactone A 148,165
Haplogenin 3-O-UtiNGSIAE .....cc.cwwerersersrsersrsensnenns 108, 110
haplopine. 101,127
harmaline 123,124
harman 124
harmine 124
Harpagoside 114
heliamine. 123,168
Heliangine 124,133,148
heliettin 98
heliosupine 114
heliotridine 144,168
heliotrine 115
hellicoside 141
hentriacontane 163
heptan-2-one 154

herbacetin.........45, 46, 53, 56, 58, 59, 66, 67, 70, 73, 75, 79, 81
Herbacetin 3 8-dimethyl ether

Herbacetin 7-O-glucaside.
Heritonin
hemandezine.
hemiarin 76,127,147
i 42,45,49,59,62, 68,131, 157
Hesperetin 7-O-utinoside .. 43, 46,60, 63,69, 159
hesperidin 105,106, 107,109,110
heteratisine 99,118
heterodendrin 116,117
hexanoic acid 154,174
hibiscoquinone A 47,170
hildecarpin 42,48,60, 62,80
himbacine 118,150,154
hinokiflavone. 173
hinokinin 135
hippeastrine 96,176
Hircinol 71,159
hispaglabridin A. 51,52,65,73
hispidulin...42, 44, 46, 53, 56, 58, 59, 65, 66, 67,69, 70, 71, 73,
81,129
homoeriodictyol 42,49,51,59,62, 131
homoferreirin 49,72
honokiol........... 91,93, 135, 136, 137, 138, 139, 144, 157, 158
hordenine 141,164,168
Hormoadirene 155
humilixanthin. 120,121,122
huperzine B 146
Hydragenol... .57,67,69, 77,78, 79,83, 129,169

hydroquinidin 100
hydroguinone. 172
hyascine. 97
hyoscyamine 97
hypaconitine 117
hypaphorine 123
hypericin 57,121,161
hypoxanthine 174
hypoxylone 173
ibogaine 99,100,153
ibogamine 100,153
icaceine 118,125,144
icacine 125,144
ichthyotherol 160
imperatorin 128,129,162
imperialine. 124,144,146, 148
indaconitine 117
indicaxanthin 121,122
indicine 115
Indol-3-propionic acid 84,148
indole 90,154
Indole-3-acetic acid 84
INAOIE-3-DULYIIC ACIH. .voerrersrersrsersrsensrsensnsnsns: S, 133, 148
integerrimine. 112,114,115,168
integerrine 83,84
intermedine. 115
Inumakilactone A 149,165
Inumakilactone B 165
Inumakilactone C 165
Ipolamiide. 106,113
irehine. 153
iresinin | 121
Iridomyrmecin 154
rilone. 79
isatidine 114
Isoathyriol 57,125
Isobatatasin | 45,51,52, 71,77
15008VACHAICONE. ..o srvrrsrrrsrrnsersnnnnnnn 8D, 51, 52, 61, 71, 75

isobetanin 106,121
[S70/010] (013 TN 91,92,93,94, 97,137,145, 150, 176
isobutrin 105,107
isobutyryImallotoChrOMENE ... 156,163
isochamaejasmin 173
[S0To a1 (010 = TToF: ot 1o o 109,110
isochondrodendrine 151
isococaulidine 98,150,152
[S1075'0 (010 A 43,59, 60, 63,81, 130, 131
isocorydine. 93,%4,97
isodictamnine 127
isodiospyrin 139
[0 [ F—— 46,53, 55, 58,59, 65, 66, 67, 74, 79,129, 131
isoeugenol 163
isofebrifugine 142
Isogentisin 60, 74,80, 125,126
Isoliquiritigenin 2-methyl ether 108
isolobinine. 97
Isolonchocarpin 99
isolycopsamine. 115
Isoneorautenol. 61,62,66,67,73,136
Isoorientin..... 05,106,107, 113,158
Isoorientin 2"-O-glucoside 105,106, 107
isopimpinellin 126,127,130
Isoplumericin 89,154

Isopratol .......46, 48,50, 54, 56, 57,58, 60, 74, 75,81, 130, 131
Isorhamnetin 3-O-glucasyl-(1->6)-galactoside-7-O-glucoside

108,110
Isorhapontin 78,80,82
isosafrole. 110
isosamidin 98,144

Isoscoparin 2™-O-(6"-feruloyl-glucaside) ...
Isoscoparin 2™-O-(6"-P-coumaroylglucoside) .....106, 107, 109,

110
Isascoparin 2"-O-glucoside.... .106,107, 143
Isoterchebin 132
isothebaine 94,97,98, 145
isouvaretin 51,172
isovalericacid. 160
Isovitexin 05,107,109, 158,161

Isovitexin 2"-O-rhamnoside ..
Isovitexin 2™-O-xyloside
izalpinin....45, 46, 54, 56, 57, 58, 60, 68, 70, 72, 74, 81, 82, 130,
131
Jacareubin 171,175
jacobine. 114,115
Jjasmone. 155
Jjasmonic acid 84,133
jatrorhizine. 93,94,111
jervine 124
Jesaconitine 117
jionoside B1 163,170
justicidin A 128,168
Justicidin B 128,136,138
kadsurenone 45,51
kadsurin A 167,168
kaempferide.... 42, 44, 45, 46, 47,53, 56, 58, 59, 62, 70, 74,79,
129
Kaemprerol........wvmererunns
Kaempferol 3-glucoside ,55,
kaempferol 3-methyl ether .....42, 44, 45, 46, 53, 58, 59, 62, 74,
129
Kaempferol 3-O-glucaside-7-O-thamnaside............. 108,113
karakoline 99,118
khellin 50,57,71,129
kievitone........... 42,46,52, 57,58, 60, 65, 67, 69, 70, 74, 78,82
kigelinone 162
kinetin 84,85
KNIphoIONe .....ccvveeevsvrrseend 56,57,72,82,121, 131, 162, 167
kokusaginine 58,102,127
kolaflavanone. 173
Kolanone 49
Kukulkanin B 63,70
kurchessine 112,153
kuwanone G 9
kuwanone H 9
Lachnophyllum ester. 133,147
lactose 119,161
L-alanine. 102
L-albizziine 161
L-alpha,gamma-diaminobutyric acid 102, 149,160
L-alpha-amino-gamma-oxalylaminobutyric acid................ 63
Lamoxyrene 155
lampranthin 11 121
Lancerin 52,58,140, 141
lapachol 156
lappaconitine 117
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L-arginine 103
L-ascorbic acid 118
lasiocarpine 114
L-asparagine 102,104,149, 161
L-asparticacid 102,103
lathodoratin 127,144
[ 01071010 S T, 51,91,92,93,94, 111,137
lauric acid 84,89,90,120
lawsone 129,161
L-azetidine 2-carboxylic acid.... .149,160
L-baikiain 112
L-BeDEErNe ..o 52,91,92, 94,95, 137,146, 150
L-beta-cyancalanine. 149
L-canaline. 102
L-canavanine 103
L-citrulline 103
L-cysteine 102,160
L-cystine 103
L-djenkolic acid 103
L-dopa 86,168
leiocarposide. 105,153
leiokinine A, 64
lemoabiline. 64,96
lentiginosine 142,143,168
L-ephedrine. 141,142
lepidimoide 119
L-Epigallocatechin 109,110
leptodactylone 126,127
leurosidine

leurosine

L-glutamic acid

L-glutamine

L-histidine.

L-homoaarginine.

L-homaserine

L-hypoglycin

libanorin

licarin A

licoisoflavone A..

Licoisoflavone B..

lignocericacid

Limocitrin 3-O-utincside

Linalool

Linalyl acetate

linamarin

L-indospicine.

linoleic acid 160, 161
linustatin 117,118,119
liquiritigenin ..48,62,70,75,79,81,83
L-isoleucine 102,160,174
littorine 95,97
L-lacticacid 102,133
L-leucine 102,160
L-lysine 160
L-methionine 160
L-noradrenaline.... ..103,131,164, 169,172, 173
lobelanidine. 133
Loganin 113
Lonchocarpin 45,53,71, 77
Lonchocarpol B 108,110
Lonchocarpol C 64,141
Lonchocarpol D 64,141
Lonchocarpol E 64,107,141
lophophorine 123
L-omithine. 102,104
LOFOGIOSSOL...ocvvvrerrterssnsssnssens 49,108,113, 137,157, 158
lotaustralin 116,117
lotisoflavan 61,65
L-Pepecolicacid 102,112,113, 160
L-phenylalanine. 84,86,141
L-pipecolic acid 102,112,113, 160
L-proline 102,112,160
L-selenocystathionine 103
L-serine 102, 160
L-threonine. 102,160
LATYDLOPNAN 84,123,124,133,148
L-tyrosine 84,86,103, 169,172
(1107010 53,56,57,80, 121, 147,167, 170
lucidin omega-methyl ether ............... 53,56,57,80,121, 167
lucumin 117,118,133
lunacrine. 167
lunamarine. 47
Lunularic acid 75,79,83, 131,169
LUNUIBIIN ¢ 57,68,71,72,83, 162,167,169
Lupalbigenin 51,53,73,77,141
lupanine. 112,143,166
Lupinalbin A 49,140,175




lupinine 143

LUPIVIGHEEONE ... 43 57,61, 66,67, 68,78

lupulone 156,171

luteolin .......45, 50, 53, 55, 56, 57, 59, 64, 66, 67,69, 73, 78, 79,
105, 106, 129, 130, 131, 173

luteolin 7-O+(6"™malonylgIuCOSide)..............wumurs 105,173
luteolin 7-O-glucoside 106
Luteone 42,60,62
luvangetin 128,129
L-valine 102,160
lycaconitine 117
lycoctonine 99
lycodine 111,146
lycofawcine 112
lycopodine 111,112
lycopsamine 115,168
lycorenine 96
lycoricidine 63
lycorine 96, 141
Macluraxanthone ...........eeeeresessssssssnsesnnnns 108, 157, 158, 174
Maclurin 161,162
macoline 151
macrozamin 117,119
maculosidine. 102,127
maculosin 133,141
MAgNOFIONING .ooveversererserns 91, 92,93,94,98, 136,137, 145
magnolol 156, 167
magnasalicin 52,139
magnashinin 48,49
mallotochromene 156,163,171
Mallotusinic acid 132
malonic acid 160
maltose 119,161
malvin 105,107,109, 110,120
Mangiferin 141,175
Manggostin 108
manniflavanone 173
mansonone C. 70,122
matrine 166
mecambrine 145,152,164
melibiose. 119
melosatin A 103
melosatin B 157
Menthyl acetate. 90, 147
mescaline 123,164
mesembrine. 96,97,141
mesembrinol 96,97,141
Mesuaxanthone A. 49,175
Mesuaxanthone B 122,125
methyl caffeate 132,164
methyl jasmonate 84,174
Methyhildgardtol A. 63,68
Methyihildgardtol B... ..45,50,51, 62,63
methylisoeugenol.. ...16,132,164,170
methyllycaconitine. 117
methylripariochromene A 159
Methysticin 123,133,164
micromelin 50,145
miraxanthin-1 120,121,122
miraxanthin-11 120,121,122
miraxanthin-111 120,121
miraxanthin-V/. 121,122
miserotoxin 116,117
mitragynine 101
mitraphylline. 100,101,159
Monmilactone A. 125
Momilactone B 85,125,133
monocrotaline 114,115
MOFACIN Av.coersersrsensrsensnees 57,59, 65, 66,68, 70, 71, 74,78
Morellin 70,78,81, 126
morin 43,44, 45, 55,66, 67
morindaparvin A 165
morindone 57,71,80,82,122
morphine. 95
morusin 49,64
mucronine A 83
mucronulatol 43,60,62, 78,80
Multifidene 155
multifidol 156
multtifiorine 166
musca-aurin VII 122
musca-aurin-1 120,121,122
musca-aurin-ll 122
muscapurpurin 122
muscimol 174
myo-inasitol 118,119
myricetin 44,59,62

Myricetin 3-O-UtINOSIE ......ocvvevrvisrssenns 105,109, 110, 161
myricoside
myristic acid
N,N-dimethyltryptamine
N6-(delta2-Isopentenl)adenosin
N6-Benzyladenine
Nagilacone E 85,147,165
Nagilactone A 165
Nagilactone B 165
Nagilactone C 165
Nagilactone D. 165,168
napelline 118
naphthazarin 78,171
narceine 48,54,157, 166
narciclasine 63
narcotoline. 92,167
naringenin .48, 49, 53, 55, 56, 58,59, 66, 67, 69, 71, 73, 75, 79,
81,129,130, 131
naringin 105,106,107, 110
L1 111011 O 105,106,107, 109, 110
narwedine 95,96,98, 141,163
neocarlinoside 105, 106, 107
neoeriocitrin 105,106,110
nechesperidin 105, 106, 107, 109
neohesperidase 119
neoisostegane 49,54,135,171
neolinustatin, 117,118
neopine. 9%
Neral 87,88
nervonic acid 154
NEVABNSIN ..o 42,44, 45, 47,52, 54,65, 66
Nicotinamide 162
nicatine. 165
Nicotinic acid 112,113,162
nitidine. 47,139
N-methyflindersine. 64
N-methylmescaline 123
nobiletin 54,128
nodakenetin 128,161
nodakenin 98,158
nona-2,6-dienal 920
nordihydroguaiaretic acid. 139,157
NOFENYHrOSEACAIAINE .o.veeveveerrserrsensrsersesensesen 99,144,150
Norlichexanthone 72,82,126
norobtusifolin 128,170
Norswertianin 56,126
Norswertianolin 53,126
norwogonin .46, 53, 55, 56, 58, 59, 70, 71, 74, 78,79, 81, 129,
130
nudicauline. 117
obaberine 151
obtusifolin 2-IUCOSITE.......vvwersererreee 53,56, 80, 82,122, 167
Ochratoxin A 128,161
ochrolifuanine A 111,149
octan-1-ol 90
octanoic acid 89,90
odoratol 42,49,59, 62,81
Ohioensin A 137
oleicacid 161
Oleuropein 154
olivacine. 173
omega-hydroxydodecanoic aCid ... 84,163,174
O-methyiptelofolonium 102
O-oxalylhomaserine. 63
o-pyrocatechuicacid. 104,105,132, 169,173
Orchinol 49,57,68, 69, 76, 83,131, 169
orcinol 104,172
Orientin 108,158
orobanchaside 123,128,170, 172
orobol 48,54,108, 158
Orthosporin 172
0.5 1o IR 52,55, 57,60, 65, 67, 68, 69, 80, 130
osthol 129
otobain 135,155,156
otonecine 143,168
ovatine 118,150
oxalicacid 133
oxyacanthine 151
oxyayanin A 42,44,54
Oxyresveratrol. 56,69,71,72,83,162,169
pachypodol... ..43,44,47,51,55,67,68, 129
pachyrrhizone 64,717,175
Paederoside. 114
paeonol 127,133
paeonolide. 167,172,175
paeoncside 118
palmatine 92,93,94,111
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palmitic acid 160, 161
p-aminobenzoic acid 104,162
pancratistatin 63
pandamine. 83,84
p-anisaldehyde 172,176
papaverine 94,150
Parasorbic acid 174
Patuletin 44,60, 66, 68, 76, 108
Patuletin 7-O-glucoside. 108
p-cis-Menth-2-en-1-ol. ..86,89,149
p-coumaric acid.... ..84,86,87,147,169, 170,172
p-coumaryl alcohol... ..86,87,103, 163,164, 167
p-cresol 104,172
p-Cymene. 87,103,164, 172
015011 A, 43,44, 45, 48,53, 55, 66, 67

122,123

Peonidin 3-O-glucoside .46, 54, 56, 59, 60, 68, 74, 81, 82, 130,

131,169

petasitenine 114
peucedanin 50,128,145
peucenidin 55,128
P-glucosyloXymandelonitrile ... 117
phaeantharine 151
phalaenopsine T 168
phellamurin 106, 107
phenethyl alcohol 172
phenethylamine 90,142
phenol 90
Pheylglyoxal 142,153,167
phloridzin 48,107,113,158
phloroglucinol 172
phrymarolin | 135,156
phydroxybenzoic acid ..104,105,158
phyllanthin 54,134,136, 138
phyllanthostatin A 166
Phyllodulcin 80,83
physcion 8-gentiobioside. 113
physcion 8-glucaside 105,107
physoperuvine. 116,142
physostigmine 146
physovenine. 146
Piceatannol.. 43, 65,68, 69, 75, 82, 169

icei ..53,57,77,80,83,130, 131
picolinicacid 113,144,162
picropodophyllin 110,166
pilosine 142
pimpinellin 98,99
Pinobanksin 49,50,58, 59,64, 67,69, 71,73, 75,79, 81

Pinocembrin ..48,50,64, 67,69, 73,75, 79,81, 83,129
pinocembrin 7-thamnaosylgiucaside ... 105,106, 107
PINOSITODIN ..ovvvvrrsersrssssrssssssssssnnnnns 45, 53, 62, 66, 71, 75
Pinosylvin 83,108,157, 158
Pinosylvin methyl ether 83
piperaduncin B 156
piperine. 97,141,165, 176
Piperitone 88,164
piperonal 158
piplartine 141
Picuerol A 86,88, 155
plantamajoside 78,169
plastoquinone-9 108, 113,140, 158
platyphylline 112,114,115, 168
plicaticacid 134,157
Plumericin 175
Plumieride 113,134
p-methoxycinnamaldehyde.

p-methoxycinnamic acid ethyl ester ..

PM-toxin A

Podolactone A

Podolactone B

Podolactone C

Podolactone D

Podolactone E

podophyllotoxone.

podorhizol beta-D-glucoside

pomiferin

poncirin

portulacaxanthin | ....

portulacaxanthin II....

portulacaxanthin 111

Potassium lespedezate

pratensein

prebetanin

precocene 1

precocene 2




prenyl cafeate 109,110,143

prenylbenzoguinone 161,170
pretazettine. 176
PrMELIN o 53,55,56,58,59, 70,74, 77,79, 81,129
proacaciberin 117
proacacipetalin 116,117
Procyanidin B4 132,142
progoitrin 120
prostalidin A 128,156
proteacin 118
ProtOCAECHUIC ACK -.vvverererererereserses 87,104,153, 167,169
protopine 91,167
protoverine 145,146
Prunetin ...43, 46, 50, 52, 53, 55, 58, 60, 62, 70, 74, 80, 82, 129
prunin 54,107,158
pseudaconitine. 117
pseudobaptigenin .46, 52, 53, 56, 57, 58, 60, 65, 67, 69, 70, 72,
74,78,80, 130
pseudoconhydrine. 116,142
pseudopurpurin 170
psilocin 122,123,124
psi-thodomyrtoxin 171
Psoralen 126,127,161
PSORANCIN. ..o 43,47,60, 62,70, 78,80, 130
Psorospermin 108,158
psychatrine 11
ptaerochromenol 55,82
plaeroglycol 50
Pterostiloene. 46,71
pteryxin 53,126,127
prans-Menth-2-en-1-0 .....cvvvrsrcrsrrsnsrssnsnsnnnnn. 86, 89, 149
pulverochromenol 52,140
purpureaside C 46
purpurin 69,72, 76,80,82,122,125
purpurin 1-methyl ether. .
Purpurogallin
putaminoxin
pycnamine
Pyrethrin | 88,90, 149, 154
Pyrethrin Il 90
Pyrethrasine 134
pyrogallol 104,105,173
QUENCEEAGEIN ... 43,44, 45, 47,55, 66, 67
Quercetagetin 7-O-glucaside. 120

Quercetin...44, 45,46, 47,50, 53, 54, 55, 56, 58, 60, 63, 66, 67,
68, 70, 75, 81, 105, 106, 107, 108, 109, 110, 113, 130, 131

Quercetin 3- methyl ether 7-O-glucoside............... 108,109
Quercetin 3 3-dimethyl ether .44, 45, 47, 53, 60, 66, 67, 68, 75
Quercetin 3-glucosyl-(1->6)-galactoside 108,109,113

Quercetin 3-methyl ether . 44, 46, 54, 60,
108,109, 110, 130, 131

,105, 106,107,

Quercetin 3-methyl ether 4~O-glucaside............uu. 108,110

Quercetin 3-methyl ether 7-O-galactoside .. 105, 106, 107, 109,
110

Quercetin 3-O-arabinofurancsidl

Quercetin 3-O-gluccside
Quercetin 3-O-glucoside....

Quercetin 3-O-glucoside-7-+hamnoside.

Quercetin 3-O-glucuronide

Quercetin 3-O-+hamnoside

Quercetin 3-O-+hamnosyl-(1->2)-galactoside . 105 106 107,
109,110

Quercetin 3-O-HULINOSIA ..vevevrerssersersersnes 105,107,109, 110

Quercetin 5-O-glucoside. ...108,109

Quercetin 7-O-gluccside....

quinicacid

quinine

QUINQUBNGUIIN. e 58,74,82,129,162

raffinose. 176

TAMENMACEONE. .cvoevveerrsensesessssssssesssssses 72,74,80, 122,125, 167

randainol 107,166

ranunculin 116

rapanone 170

rescinnamine. 9

reserpine 9

Resokaempferol....45, 46, 50, 57,58, 60, 66, 68, 70, 72, 74, 81,

82

resorcinol 104,158,172

Resveratrol. 69,71,75,76,80,83

retamine. 166

retronecine 144,168

retrorsine 114,115,168

Rhamnocitrin 3-O-allaside........c.ouvvuvreierres 105,106, 107,109

Rhaponticin 83,131

rhexifoline 152

Rhododendrin. 128,144

rhoeadine. 137,167

rhynchophylline 100,101,141, 159
ribulose. 119
riccionidin A 56,59, 65, 66,67, 126
riddelline 114,115,147,168
rinderine. 115
robinetin 59,67,75,78
Robustadial A 175
robustaflavone 173
Robustaol A 63
robustine 77,102,127
rodiasine 151
rotenone 61,136,140
rottlerin 172
TUBIOFUSANIN covoeverererers 50,55, 71, 74,79, 82,121, 130, 162
Rugosin D 173
rutacridone epoxide 47,102,140
rutaecarpine 144
rutamarin 98
rutarin. 9
safrole 120,156,157, 158
safynol 133,174
sainfuran .. 42,58,59,69,70, 71,75, 78,79, 82
Sakuranetin... 42,45,49, 56,58, 59,62, 71,81
salicin 158,172
Salicylic acid 104,153
salvianolicacid A, 163
sanggenon C 99
sanggenon D 9
sanguinarine 47,91,93,139
201114 T 42,44, 45,47,51, 52,54, 65,66
sarmentasin, 116,117
sarmentosin epoxide 116,117
Sarothralin 163,171
sarracine 114
saucemetin 168
1Y 10113 N 103, 135, 136, 138, 139, 157, 169
sayanedine 43,62,72,78,80
schaftoside 108,113
SCHISANHNENIN Ao 93,135,136, 137,139, 158
scoparone 98,99
scopoletin 76,127
scullcapfiavone I1. "
Secologanin

selagine

Sellowin A

Se-methyl-L-selenocysteine. 160
sempervirine. 153
senaetine. 115
senecionine 115
seneciphylline 115
senecivernine. 115
senkirkine 115
sennoside A 78,122
serotonin 84,124,148
serpentine 101,140
sesamol 116,117
sesamolinol 107,110
SESAEEMIN v 135,136, 137, 139, 155, 158
Seselin 128
SEXANQUIATELIN .o 42,44, 45,59, 65, 66, 67, 69, 82
shikimic acid 158
silandrin. 165
silybin 109, 165
silychristin 165, 166
simplexoside 135,155
sinalbin 120
sinapic acid. 123,132
sinapyl alcohol 76,123,132
sinigrin 120
sinomenine. 91, 95,98, 136,164
skatole. 154
skimmianine. 56,58,102, 127
S0jagOl v 43,47,48,58,60, 65, 67, 68,69, 70, 74, 75,80
solacapine. 124
solanidine 124,154
solanocapsine 114,124
solasodine. 124
solasonine. 165
songorine. 118
sophoraisoflavanone A 61,73,140
sophoranone 64,175
Sorgoleone. 165,172
Soyasapogenol B 85,162
spathelia DISChIOMENE ....ovvverserrsersrsessrsessnsenes 63,140,162
Specionin 64,119
stachydrine. 143
sterculicacid 100,161
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strychnine 100,141,159
styraxin 106
subaphyllin 123,132
suberic acid 89
succinic acid 103
sucrose 119
sumatrol 43,52,62,80
supinine 115
SUMNAMENSIN ..o 51, 93,135, 136, 137, 139, 144, 155, 158
suspensaside 46,133,141, 146
swainsoning 142,168
Swerchirin 52,77,140
Swertianin 65,70,74,78,81, 126
Swertianolin 81,122,126
Swertisin 105, 106,109
symlandine 115,125
symphytine. 115,168
tabemamine 152,163
tabemanthine 100
tabersonine 100,101, 141, 159
talatizamine 99,125
MDUIN oo 42, 44, 45, 4T, 54, 65, 66
tangeretin 44,54,169
taxifolin........... 42,59,62, 79,108, 109, 110, 131, 157, 159, 175
Taxifolin 4“MEtyl €NEX ......oovoevversssrsssrsssssssns 49,51,64
tecomine. 143
tecostanin 89,143
Tectochrysin 46,54, 56,60
tectorigenin 48,79
Tellimagrandin | 131
tenuazonic acid 143
tephrosin 43,62
Terminalin 142
terminaline. 150,154
tetrahydroharmine. 123
thalicarpine 151
thalicsessine. 118,125
thalidasine 151
thalmine. 151
thalsimine 151
thebaine 95,98
theobromine 140
theophylline 140
thermopsine 117,166
thymine 174
Thymol 87,172
THYMYI BOBBLE v 164,169,170, 172
tigloidine 97
tiliacorine. 151
tomatidine. 124,146
tomatine. 95,165
toxicarol

toxiferine |

toxol

trans-4-hydroxy-L-proline

trans-Cinnamic acid

trans-cis-Nepetalactone

trans-p-Menthane-3,8-diol

frans-Zeatin

tremetone

triacontan-1-ol

triangularine

trichocarpin

tricholomicacid

Tricin

tricrozarin A 50,76,77,122,161
tricyclodehydroisohumulone..... 163
triglochinin 4,161
trigonelline. 144,162
trilobine. 151
Triptercside 126
tritriacontane-16,18-dione 163
fropacocaine 97
tropine 116,143,144
fryptamine 84,124,154
fryptanthrine 76,167
tubulosine 111
tuliposide A 116,117
tuliposide B 119
turgorin 7
tylophorine 169
tyramine 142,164
umbelliferone 127,161
umbelliferose 176
uplandicine 115,168
uracil 174
usambarensine 149




usambarine 111,149
usaraming. 115,147,168
uvaretin 172
vaccenic acid 153,161,171
valeric acid 149
AT 011110 132,147,153, 169,172,173
vasicinol 122
vasicinone 122,133
veatchine 118,150
veracevine. 146
\eratramine. 124
Verbenalin 146
Verbenone 170
Vemolepin 134,168
verticine 124,145, 146, 148
vestitol 52,63,73,80
VESHONE..overererererererenene 43,49,50, 63,75, 78,80
vicenin-2. 105,106, 107,109

vicianin 117,118,133
vignafuran......55, 57,58, 59, 65, 66, 68, 71, 74, 75, 79, 82, 129
vinblastine 177
vincamine 101,152,153, 159
vincristine 177
Viridiene 155
visnadin 76,132,170
visnagin 77,127,161, 162
vitamin K1 57,58,65,68,162
vitexin 108,158,174
\voacamine. 163
vobasine. 100,101, 152, 153,159
olemitol 118
wolkenin 116,117
vomicine 100
wlgaxanthin-1 120,121,122
wlgaxanthin-11 122
WEHEIOIBCIONE. ..o 43,60,63, 78,80, 82
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wighteone 43,44,47,65,77
i 46,59, 65, 66,69, 70, 71, 74,78, 82,129
..103, 135,136, 139, 157, 169
Xanthinin 134

D26 1211310731110 (o] PR 43,44,47,51, 55, 66,67
Xanthotoxin 126,127,128
xanthotoxol 127,144
xanthyletin 63,98
Xenognasin B.......uwmmmn: 50,59,62,79,81,129
xylopine. 95,145
xylopinine 51,91,92,93,95,137
yangambin 134,155
yohimbine 100,101, 159, 168
Zearalenone 48,49,69, 72,81, 131
zinniol 104,105,147, 169,172, 174
zizyphine A 84

zyoadenine 124,146
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