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ABSTRACT

Flavonoids of Lupinus albus and Lupinus princei
f c— —l l A-Wt i p n waWPi ^1 11 1 ' i ^ •

A I "

Dy

Asfaw Debella

Research Advisor: Dr, Ermias Dagne

This thesis covers the phytochemical investi-
gation of two Lupinus species (Lsguminosae), namely

L, albus and L. princei.
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L. albus L. known locally as "Gebto" (Amharic)

i9 a plant which grows widely in Gojjam province.
Chemical investigation of this plant afforded four

known isoflavonoids, namely genistein, 2'-hydroxy-
genistein, 2*-hydroXydaidzein,
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Gerbie" (Oromo) is an indigenous, pTant 'which grows ! '

. i t * 1 1 *

in Sidamo province. The phyt'ochemical investigation

of this plant was carried out for the first time

resulting in the isolation of 4 isoflavonoids and

a triterpone. The compounds are genistein, 2'-hydro-
xygenistein, luteone, 2‘-hydroxyisolupslbigenin and

B-sitosterol, This is the second report of 2'-hydro-
isolupalbigenin, which was recently (1909) discovered

to occur in the roots of L. albus.

The structures of the isolated compounds were

principally deduced by spectroscopic techniques.
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1. INTRODUCTION

The genus Lupinus is one O'? the largest and

widely distributed of the 600 genera in the

family Leguminosae subfamily Papilionadeae, It

has about 200 species and is found predominantly

in Mediterranean region, Asia, North and South

America,. Tropical and Equatorial region of Africa^
A few of the species notably L, albus L., L* luteus L.
and L, angustifolius L. are widely cultivated for

use as forage crop, as source of edible oil and

as food; •^ A number of Lupinus species are also

used in folk medicine of many countries!*^
In Ethiopia six Lupinus species are known to

occur'' , four of these have been introduced into

the country recently and these include L.̂ luteus L.,
k* angustifolius L., L_. mutabilis sweet and

L. tnoxicanus Cerv. ex Lag, "Gebto" or L_. albus L.
(L. termis forsk) was probably introduced to

North Ethiopia by the Egyptians many centuries

back and cultivated in Gojam for fodder and for

its edible seeds. The ripe seeds have a bitter

taste which is removed by boiling. The only

truely indigenous member of the genus is L_, princei

Harms which has so far been found only in Sidamo

probince near Mega,

This species is also known to occur in
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K e n y a a n d T a n z a n i a. N e a r l y 3 0 s p e c i e s o f

L u n i n u s h o v e s o f a r b e e n i n v e s t i g a t e d f o r
ma m i * i i i

t h e i r c h o m i c a l c o n s t i t u e n t s. T h e m o s t s t u d i e d

s p e c i e s a r e L , a n q u s t i f o l i u s , L. l u t e u s ,

L. a r b o r e u s , L. a l b u s , L. p o l y p h y l l u s. T h e s e

p h y t o c h e m i c a l s t u d y h a v e r e s u l t e d i n t h e

i s o l a t i o n a n d c h a r a c t e r i z a t i o n o f n e a r l y 4 5

a l k a l o i d s , 7 5 f l a v o n o i d s a n d 1 0 m i s c e l l a n e o u s

c o m p o u n d s. T h e r e c e n t s t u d y o n t h e r o o t s o f

L , a l b u s ^ 6 ^ ( s o u r c e o f m a t e r i a l - E x p e r i m e n t a l

f a r m ) r e s u l t e d i n t h e i s o l a t i o n o f 1 7 i s o f l a v o-
n o i d s 1 3 o f w h i c h t u r n e d o u t t o b e n o v e l.

T h e a i m o f t h i s p r o j e c t i s t o p e r f o r m

c h e m i c a l i n v e s t i g a t i o n o n t h e r o o t s o f L. a l b u s

a n d k* P r i n c e i o f t h e t w o , l i t e r a t u r e r e p o r t s a r e

a v a i l a b l e o n l y o n L , a l b u s w h i c h w a s g r o w n i n a n

e x p e r i m e n t a l f a r m. O n t h e c o n t r a r y n o p r i o r

r e p o r t i s a v i l a b l e i n t h e l i t e r a t u r e o n L. p r i n c e i ,
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2. LITERATURE BACKGROUND

2,1 Flavonoids of Lupinus Species

phytochemical investigation on roots and

above ground ports of several species belonging

to tho genus Lupinus(Leguminosae - Papiliono-
idsae, tribe Genisteae, subtribe Lupininae)

have shown this genus to be a rich source of

flavonoida and isoflavonoids,

Hitherto nearly 75 flavonoids have been

isolated and structurally elucidated, A list

of the flavonoids, so far known from Lupinus

species, their structure, distributions and

literature references ore given in the Appendix.

2,2 The Flovonoid

Flavonoids constitutes one of the largest

groups of naturally occuring phenols.̂ ) In

plants flavonoids exist as oglycones (flovonoid

without attached sugars), glycosides, sulfates

and biflavonoids.

2.2.1 Classification of Flavonoids

Flavonoids contain fifteen carbon atoms in

their basic skeleton and these are arranged in
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a C^-C,-C_
manner in which the C-, units links

6 o D J

two aromatic rings which may or may not form a

third ring,- "' For convenience the rings

are labelled as A, B and C. The oxidation

state of the fragment (ring C) and the size

of this ring is involved in, form the basis for

the classification of flavonoids to the major

classes/11'12^
2,2.2 Isoflavonoids

In view of the fact that the genus Lupinus

is a rich source of isoflavonoids, A brief

review of the chemistry of isoflavonoids will be

presented below.

Distribution and Occurrence

Isoflavonoids (aglycone + glycosides) of

plant origin are known to be predominantly

produced by species belonging to the large

(about 430 genera; 12c 0̂ species) and taxo-
momically advanced subfz ai1y Papilionoideae

of the Leguminosae/^ 1 ieir chief source of

occurrence is in leguminous nlants, some of

which are very much in use as ood materials.
Moreover, leguminous plants so 'times exhibit

remarkable physiological activ .ties sometimes

attributable to their isoflavc le content.
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2*2B3 Types ©f la®fXsvonoids

Although iaoflavonoids are biogentleally related to

th© flavonoide, they constitute a distinctly separated

class, because they possess a 1,2 diphenyl propane

skeleton Fig, 1 formed by the rearrangement of the

flavonold skeleton, the Bering being attached to the

3 position of the hetro ring,^̂

CUTD
'i

A

* t *-
'if

f
?
{

;

Fig* i0 ffasic structural unit of ieoflavonoid <>

.-> - *f r< -
The branched Cg-C -̂Cg skeleton(Fig, :%) ie

^ * >

characterised by its chemical flexibility, the various

distinct isoflavonoid groups considered in Fige 2 arise
f

via comparatively simple stepwise oxidative and
»

reductive raodification at one or more of several central,
or near central, molecular sites. Thus, despite their

comparatively restricted distribution within the plant

kingdom, the laoflavonoido as a v#hal® display a quit©

remarkable array of structures*^








































































































































































