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Dhurrin Triticum aestivim

Linamarin, lotaustralin,
epilotaustralin
Dhurrin
Linamarin. lotaustralin
Linamarin, lotaustralin
Linamarin, lotaustralin
Triglochinin
Epiheterodendrin
Linamarin
Dhurrin
Amygdalin prunasin
Triglochinin
Amygdalin
Amygdalin
Amygdatin, prunasin
Amygdalin. prunasin
Tetraphyllin. prunasin
Prunasin -
Lucurnin

Taxiphyllin

Isatriglochinin, triglochinin  Alocasia macrorhiza

T. monococcum

Sorghum bicolor
Manicot esculenta
Phaseolus lunatus
P. vidgaris
Elusine coracana
Hordeum vulgare
Avena sativa
Secale cereale
Madus pimila
‘olocasia esculenta
Prunus dulcis
P. persica
P.aviium
P. cerasus
Carica papaya
Passiflora edulis
Pouteria sapota

Bombusa vulgaris
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Rosaceae 1. Amygdalin Phenylalanine
Compositae, Leguminosae. 2. Prunasin

Caprifoliaceae, Myrtaceae,
Rosaceae
Caprifoliaceae, Leguminosae 3. Samunigrin

Sapotaceae 4. Lucumin
Leguminosae, Polypediaceae, 5. Vicianin

Fabaceae

Asteraceae 6. Epilucumin
Lamiaceae 7. Perilla glycoside
Asteraceae, Fabaceae, Rosaceae 8. Anthemis glycoside A

Asteraceae. Fabaceae, Rosaceae 9. Anthemis glycoside B

Leguminosae, Liliaceae 10. Holacalin B

Caprifoliaceae, Rutaceae 1. Zierin

Gramineae, Proteaceae 1. Dhurrin Tyrosine
Berberidaceae 2. Nandinin

Araceae, Liliaceae, 3. Triglochinin

Magnoliaceae, Platanaceae
Graminae, Taxaceae, 4, Taxiphyllin
Euphorbiaceac, Cupressaceae

Leguminosae, Berberidaceae 5. 4-Gluosyloxymandelo-nitrile
Proteaceae. Ranunculaceae 6. Proteacin

Sapindaceae 1. Cardiospermin Leucine
Leguminosae. Sapindaccae 2. Heterodendrin

Suapindaceae. Poaceae 3. Epiheterodendrin

Sapindaceae 4. 3-Hydroxyheterodendrin
Leguminosae 5. Proacacipetalin

Leguminosae - Bpiproacacipetalin

—_—

Compositae, Euphorbiaceae, . Linamarin Isoleucine, valine
Leguminosae. Liliaceae.

Papaveraceae

Compositae. Euphorbiaceae. 2, Lotaustralin

Lilaceae. Papaveraceae

Poaceae 3. Epilotaustralin

Passifloraceae 4. Linustatin
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Passifloraceae 5. Neolinustatin

Crassulaceae

6. Sarmentosin epoxide

Passifloraceae |. Tetraphyllin A 2-(2-Cyclopentenyl)
glycine
Passifloraceae 2. Tetraphyllin B
Passifloraceae. Tumeraceae 3. Tetraphyllin B sulfate
Flacourtiaceae 4. Tetraktophyllin
Flacourliaceae 5. Egivolkenin
Flacourtiaceae 6. Volkenin
Passifloraceae 7. Deidaclin
Flacourtiaceae 8. Gynocardin
Flacourtiaceae 9. Passisuberosin
Flacourtiaccae 10. 6'-0Q-rhamnopyranosyl
tetraktophyllin
Passifloraceue 11. Passicapsin
Passifioraceae 12. Passibiflorin
Passifloraceae 13. Passitrifasciatin

Sapindaceae, Boraginaceae

Sapindaceae. Boraginaceae

1. I-Cyano-2-methyl- prop-2- Leucine and fatty
en-1-ol ester acids
2. 1-Cyano-2-hydroxymethy!

prop-2-en-1-ol diester

Euphorbiaccae 1. Acalypin Nicotinic acid

Fabaceac |. 3-Nitropropionic acid Nitroacids.
nitroalcohols

Violaceae 2. Cibarian

Malpighiaceae 3. Coronarian

Crassulaceae 1. Simmondsin Nitrile glycoside

Simmondsiaceae 2. Bauhinin

Simmondsiaceae, Aquifoliaceae

3. Lithosperoside
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R _
1\c /0 Gk

SO\
R, C=—nN
HO General structure
\@ Gk HOOC 0—Gk
c D
v Ne=n HOOC c==N
Dhurin Triglochinin
@‘\ /0 —Gle ©\ /0 — G0k
C
C
7 N —
W Ne=n H C=N
Prunasin Amygdalin
C
HyC _ *
N /0 Gic R
o4 2 A /O—Glc
H,c/ Ne=n c
H,C/ \C—EN
Linamarin Lotaustralin
H,C CH
OH o N/
HO i ‘,o —Gk ” T
C=N CHy— (CHy),, H
\o/c \CEN
Gynocardin 1-Cyano-2-mathyl-prop-2-en-1-ol ester
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GlcO C=N

HO =N
>C ( p-glucosidase \C yd ¢
1
R R R'/ AN R
Cyanohydrin
{hydroxynitrile)

Hydroxynitrile lyase

0

HCN + (!;|

Hydrogen cyanide / \
R R

Ketone or aldehyde
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Aliphatic Loty - Y,

Mecthyt G5 Saturated withow lunctional group
Allyl GS. but-3-¢nyl GS With double bond
I-Mcthyl-2-hydroxvethyl GS With alcohol group
2-Hydroxypent-4-cnyl GS

4-Oxoheptyl GS With keto group

3-Methylthiopropyl GS With methylthio group
4-Methylthiobutyl GS

3-Methylsulfinylpropyl GS With methylsulfinyl group

3- Methylsuifonylpropyl GS With methylsullonyl With keto group

4- Methylsulfonylburyl GS
3-Mcthyloxycarbonylpropyl GS With esterified carboxyl group
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Benzyl GS

2-Phenylethyl GS
p-Hydroxybenzyl GS
2-Hydroxy-2-phenylethyl GS

Indol-3-ylmethyl GS
E-Methoxyindol-3-yhnethyl GS
4-Methoxyindol-3-ylmethyl GS
4-Mecthoxyindol-3-ylmethyl GS
N-Sulfoindol-3-ylmethyl GS

Aromatic &y bl ;L5
Without functional group

With pheno! groups. free methylated. or glycosylated
With alcohol group

Indolc dysult - GG
Without functional group
With methoxyl group

With hydroxyl group
With sulfonyl group

GS = glucosinolate

R\C/S -p- D-glucose

Il
~o— 0,

General structure

H,C 5—Gk
N2 HC=CH—H,C_ _S~—Gic
C ~
[
Il il
N~o-so N
s ~o-30,
Methyl glucosinolate
{Glucocapparin) Ayl glucosinolate
{Sinmgrin}
C=5—(CH,
z’s\ ,—S/Glc
c _~Glc
I H,C. _-§
N f
~o— so, ,i
~~o—s0,
JMathytthiopropyl glucosinalate Benzyl gl i
' g glucosinolate
{Glucnibevvirin) (Glucotropaeoiin)
Gk
CH g
| ] | \C/S HO—QH,C =l
N \ s
H I C
" 0—30 I!NII
3
\
o —S50,
}lndo%yhelhyl glucosinlate
(Glucobrassicin} 4-Hydroxybenzyl glucosinolate
(Sinatbin}
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R S-fi- Dglucose

\C/
L
~0~— $0,
Glucosinolate
H,0
Myrosinase
. of .
Thioglucosidase Glocose
R SH R 5
\C/ \c”//
l = |
~0—s0, "o so,

Thiohydroxamate - O - suffonate

pH 7 Fe** \
5 pH< 4
R—N=C —§

. R—C=N R—S—C=N
{sothiocyanates - ™
Nitriles iocyanates
-hydroxylated oy . ,
Bﬁyg m Epithiospecifier protein
Fe*r
R— (lli-l—CH2
|
NH C=N
O\C /
! s
Oxazolidine - 2 - thiones Epithionitrile
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"
HOOC —C —CH,—CH—CQOH - Hydroxy, L-glutamic acid (Acidic)
H

HzN —C—NH—O0 _(CHz)z_CH —COOH Canavanine (Basic)

I
NH NH,

HN—CH, — J— —
? 2 CH, CH COOH Diaminobutyric acid {Basic)

NH,
<:/i;>——-coon ,
Azetidine-2-carboxyhc acid
NH {Heterocyclic)
OH
C _ —
—— N CH,—cCH COoH Mimosine (Substituted heterocyclic)
NH,
H
HO
CH. —CH —COOH 34- Dipydroxy phenylalanine
z [ {Substituted aromatic)
NH,
NH,
COOH
Cucurbitine (Imino}
N
H
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Nonprotein amino acid Protein amina acid
NCCH,CHNH,CO,H CH3CHNH,COH
B-cyanoalanine alanine
<> COMH : N: ~CO,H
H H
azetidine 2-carboxylic acid proline
NH,C = NH.NHO{CH,),CHNH,CO,_H NH,C = NH.NH(CH_}yCHNH,CO,H
canavanine arginine
HO
HO D_ CH,CHNH,CO,H HO Q CH,CHNH,CO,H
3.4-dilydroxyphenylalanine
{L-dopa) tyrosine
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cavaning cyanoalanine

canaline diaminobutyric acid
propionic acid B-pyrazol-1-yl-L-alanine
mimosine albizziine

3.4-dopa
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H
H

2

+ HCN

H—C—NH,

COOH
L-Cysleirne

COOH
1.-2.4-Diamino butyric acid

K Oxalyl-Cos,
CoA SH
|
Hz?—n— ¢c—COQ0OH
CH,

H— C—NH,

1
COOH

N4-Oxatyl-L-2 4 -
diamino butyric acid

l p-Cyanolanine synthase (CAS)

COOH
L-f-Cyancalanine

[ B-Cyanoalanine hydrolase

Q
\\\' /N’HZ
¢ CHMNH,
"3”: — = H—C—NH,
I
H—C—NH, COOH
(I;OOH -2, 3-Diaming propionic acid
. Oxalyl-CoA
L-Asparagine
CoA SH
H C—-—N—H—C
2 N C QO0H
H—C——NH,
!
COOH
N -Oxalyl - L-2 3-diarming
proeonic acid

3t 3 (lathyrogens —) oy gy ) pb Gy oY J22 (Vo) Ko

Lathyrus
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- Nicotine, anabasine. nicotinic acid,
and trigonelline

- Atropine, hyoscine, and cocaine

SRERRF

- Senecionine

- Quinine and quinidine

- Morphine. codeine. and berberine

- Reserpine. ajmaline. cinchonamine,
tabersonine. vincristine. and
vinblastine

- Caffeine and theobromine

- Ephedrine, pseudoephedrine. taxin,
and, and hordenine

- Gentianine, actinidine, delpheline,
garryfoline. triterpene, and germine

- Polyhydroxy derivatives of
piperidine, pyrrolidine, indolizine,
and pyrrolizidine

- 2,4-dihydroxy-7-methoxy-2H-1,4-
benzoxazin-3(4H)-one (DIMBOA)
and its desmethoxy derivative
(DIBOA).

® Pyridine and piperidine alkaloids

@ Tropane alkaloids

@ Quinolizidine alkaloids

® Pyrrolizidine alkaloids

® Quinoline alkaloids

@ [soginoline or benzylquinoline atkaloids
@ Indole alkaloids

@ Purine alkaloids
@ Phenyl alkylamines

® Isoprenoid (terpenoid) Alkaloids

® Polyhydroxy alkaloids

® Benzoxazinoids (hydroxamic acids)

(w9-S3 precursor amino acids aSol! Lol Lol Yl (i1 E) Jga foy

oAlddll pand SUCaS Al (A= ) S o LS LGl LSRN Gamy
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Nicotiana spp. Nicotine Pyridine Ornithine
Solanaceae Cocaine Tropane
Datura. Atropa Hyoscyamine

Boraginaceae Heliotrine Pymrolizidine
Medicago sativa Stachydrine Pyrrolidine

Gentisteae. Lupinus  Lupanine Quinolizidine Lysine

Areca catechu Arecoline Piperidine Aspartic acid

Pilocarcarpus spp.  Pilocarpine Imidazole Histidine

Rubiaceae Ajmalicine, Indole Tryptophan
Loganiaceae Nindoline

Cinchona Quinine Quinoline

Lyphophora Emetine Isoquinoline Phenylalanine/
Berberidaceae Berberine tyrosine
Papaveraceae Morphine

Graminae DIMBOA Benzoxazinoids Anthranilic acid
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Ephedrine (Pheny! afkylamine)

Actinidine (Monolerpenoid)

HO H

DMDP (Polyhydroxy)
HOH,C L“ CH,OH (2R, SR-Uitydroxymethyt -3R, 4R-dihydroxy pyrolidine)

OCH3

o Q OH
OE I DIMBOA (Benzoxazinoid)
T l:l o
OH
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DNA/RNA intercalation Berberine. quinine. (3-carbolines
Alkylation of DNA/RNA Pyrrolizidines
Mutations Coniine
Inhibition of DNA/RNA polymerases Lycorine, vincristine
Microtubules/cytoskeleton Vinblastine
VA4 — = e ——




L0y sl dailhe 18 cileill gy ldaghs
(YO—VE) Jadr ats

o gl e Bl Sl

Inhibition of protein biosynthesis Quinolizidines
Membrane stability Steroidal alkaloids
Inhibition of ion channels. carrier Quinine aconitine
Acetylcholine receptors Nicotine. hehiotrine
Dopamine receplors Cocaine
Serotonine rcceptors. GABA receptors B-Carbolines

Transport or degradation of neurotransmitters  Cocaine. B-carbolines
Adenyi cyclase inhibition Tetrahydroberberine

Inhibitors of hydrolases Polyhydroxyalkaloids
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PHA. WGA. SNAIL
(elderberry lectin)

W3OA GNA

WGA, lectin from castor
and Bauhinia purpurea

Soybean lectin

Callosobruchus macilutes

Diabrotica undecimpunciata
iSouthemn corn rootworm)

Ostrirna nubilalis
(European corn borer)

Munduca sexta

Coleoptera asan¥ iyt

Lepidoptera ez N1 dgils g

GNA Nitapurvaia lugens (BPH) Homoptera AsusY! dg b
GNA Nephotettix cincticeps Ish.
{rice green leathopper)
PHA, WGA Ewnpoasca fabae Harr.
(potato leaftopper)
ConA Acvyrthosiphon pisum Harr,
{pea aphid}
GNA Myzus persicae Sulz.
(polato aphid)
WGA. ConA Lucillia cuprina Weid. Diptera gels) 215

(blowfly)
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