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IDENTIFICATION OF THE FLAVONOIDS IN 
PAPILIONACEAE FLOWERS USING 

PAPER CHROMATOGRAPHY 

0. N. OGBEIDE, AND M. PARVEZ 
chemiml- 

Univemig of Benin 
P.M.B. 1154 

Benin Ci& Nigeria 

r i d s r r l m  

The f l z v o m i d  of tne  f lowers  of s i x t e e n  members of the  
P a p i l i o n a c e a e  were examined us ing  paper chicmatographye 
T h i r t y  f1avo:ioids were i d e n t i f i e d  on t h e  b a s i s  of co lcur  
r e a c t i o n s  and where necessary  co-chromatography with a u t h e n t i c  
markers. A f lavonoid  p r o f i l e  o f  each p l a n t  has  oeen constructed.  
This is t h e  f i r s t  r e p o r t  of such a cosprehensive biochemicsl 
s t u d y  and t h i s  work c o n t r i b u t e s  t o  the  understanding o f  t h e  
chemis t ry  of t h i s  important  i l o r a  and t h a i r  a p p l i c l t i o n  i n  l o c a l  
medicine. 

Two nev s o l v e n t  systems #ere  developed i n  t n e  cou-se of 
t h i s  work v h i z h  will a i d  f lnvonoid research  immensely. 

INTRODUCTION 

The Leguminoseae (Fabaceae) forms a l a r g e  fami ly  of  t h e  

f l o w e r i n g  p l a n t s .  

and 12-17,000 s p e c i e s  ( l , 2 * 3 ) .  They a r e  important ,  economically 

as food ,  fodder ,  t imber  and i n  Niger ia  as p a r t  of concoct ions 

i n  l o c a l  medicine (4 ,5 ,6) .  L i t t l e  i e  known about t h e i r  f lavonoids  

a p a r t  from scanty  r e p o r t s  by Pomilio e t  at. (7) and Purshothaman 

e t  al. (8). 

Recent es t imates  put  them a t  590-690 genera 

I n t e r e s t  i n  this work was rek indled  by t h e  discovery 

2989 

C o p w t  (D 1992 by Mucal  DeLksr, Inc. 
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2990 OOBEIDE ANn PARVEZ 

of Parvez  and Ogbeide (9). This  work i s  an a t tempt  towards t h e  
s tudy  of t h e  f l avono ids  in t h e  p l a n t s  and hence determine t h e i r  
r o l e  i n  l o c a l  medicine. 

EXPERIMENTAL 

M & t  e r i a l s  : 

Freah  f lowers  samples from s i x t e e n  members of t h e  Papi l ionaceae  

wt.re ob ta ined  from Centrosema pubescenes, C r o t a l a r i a  f a l c a t a ,  

- C *  r-, 2. verrucosa,  Deamodium velutinum, 2. gangeticum, 

- D. t r i f l o r u m ,  & adscendens, E ry th r ina  v o g e l l i i ,  & senega lens i s ,  

- E., sigmoideae,  E. exce lsa ,  E. a, addsoniae, go mildbraedi i  

and Millettia zechina when they  a r e ' i n  flower,  i n  Benin ( l a t  6,5O~, 

Lcng 6 0 0 0 ~ ) ,  Most of t h e  p l a n t s  commonly f e a t u r e  a s  p a r t s  of 

Ccncoct ions  i n  l o c a l  medicine. A specimen of each p l a n t  a f h r  

i d e n t i f i c a t i o n  h a s  been preserved  i n  t h e  Herbarium of Sendel 

S t a t e  Un ive r s i ty ,  Ekpoma. 

E x t r a c t i o n  - 
Flower specimens were ex t r ac t ed  s e v e r a l  times wi th  60% 

methanol con ta in ing  1.5M hydrochlor ic  ac id  (HCL) t o  iriprove 

t n e  e x t r a c t i o n s  of g lucos ides  (5 : l )  and t h e  combined d i l u t e  
e r t r a c t  w a s  evaporated i n  vacuo i n  an  a l l  g l a s s  evapora tor  
a t  30°C. 
Hydrolysis of t h e  e x t r a c t :  

The concent ra ted  e x t r a c t  was used f o r  chromatography. 

Methanol e x t r a c t  was r o u t i n e l y  hydrolysed with 2M Hp,L a t  

l1)OoC for 30 mino 

Chroma tog r  aphr: 

Aglycones were sepa ra t ed  by two-dimensional chromatography 

on Uhatman Noo 1 paper. Butanol-acetic a c i d  - water (B.A.Y. 

5 :  1 s  4) and a c e t i c  a c i d  2% were used as so lvents .  The 

aglycones were de t ec t ed  under UV l i g h t ,  e lu t edo  p u r i f i e d  
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-- 
Pel 3-0-gluco 

3-0-rham 

5-0-gluco 

3,5-0-diglu~o 

Peo 3-0-gluco 

3-0-arab 

Cya 3-0-gluco 

3-O-soph 

I 3-0-rham 

3-0-ruti ~ 

3,5-0-digluco 

Del 3-0-rham 

Ma1 3,5-0-digluco 

FLAVONES 

Ape 7-0-gluco 

II 7-0-ruti 
+ 7-0-qlucu 

I I + I Lute 7-0-aluco 
+ Kaem 3-0-gluco 

I 3-0-ruti 
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FLAVONOIDS IN PAPILTONACEAE F'L.OWJZRS 2993 

and i d e n t i f i e d  by hRf values and by standard procedure 

( loQ 11). Anthocyanins were chromatographed two dimensionally 

on 20 x 20 shee ts  of Whatman No. 3 MM paper i n  TLC developing 

tank (No. a12, 619-5 r\ ldricho Chemical Co. Ltd., Gillingham) 

using the  solvent system. 

( i) 

within 1 - 2 hours of mixing (4: 1:5)- 

e f fec t ed  by descending chromatography on Whatman No. MM 

paper with two standard (ii), (iii) and two new solvent 

systems ( i v ) ,  (v), 

(is) BAW, ( i i i )  Ii20 - HCLp (97:3) ( i v )  BAFW:n-butanol- 

aoe t i c  a c i d  glacial-formic add-water (3:1:1:5) (v) BFTV 

n-butanol-formic acid-toluene-water (5:1:1:3) gave very 

high resolutions.  

BAW, n-butanol-acetic g l a c i a l  - water top  layer  

Separation was a l s o  

RESULTS AND D I S C U S S I O N  

The flavonoid composition of the flowers of s ix teen  

t a x a  of medicinal p lan ts  cons is t ing  f i v e  genera of the 

papilionaceae were inves t iga ted  by ex t rac t ion  and chromatography 

(12). 

anthocyanidins, flavones, flavonole and isoflavones (Table 1). 

Anthocyanins were found exclusively i n  the form of 3 - 0, 

They afforded t h i r t y  flavonoids i n  four groups namely 

Abbreviation8 in table 11: r e l ,  p e l a r m i d i n ;  yeo, ptmiiciia; 

oya, oyaniciin; de l ,  delphinidh; A, &slvidin; ape, aiiegenin; lu te ,  

l u h o l i n ;  Irpep, kmwp9erol; q w ,  quecertin; ayr, ruyriatin; 

gluco, puooo i io ;  riw*i, rluianoaids; a&, arabinofidc); 

soph, oophorooi&; rrrti, rutinoei6o; glucu, ylucuroaide. 
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OOBEIDE AND PAR= 299C 

5 - 0 - monoglucosides and 3 - 0, 5 - 0-diglucosides in 

papi l ionac  eae spec ies .  

Table(1U shows t h e  d i f f e r e n t  f lavonoids  i d e n t i f i e d  i n  

the  family. The =thocyanidin pe l ag ron id in  occurred as 3-0- 

glucos ide  i n  go gangeticum, as 3-0-rhamnoside i n  2. r e tusa ,  

- D. adscendens, g. s e n e g a l e m i s ,  and 5- zechina, Pe largonid in  

~ - g l u c o s i d e  w a s  found i n  Centrosema pubescem, E.glauca, 

- E. mlldbraedii .  It occurred as 3-0~.5-O-diglucoside In 2 
velutinum and 2. exelsa. Peonidin occurred i n  E. senegalens is  

a n d  5 sigmoideae as t h e  3-0-gluooside i n  2. v o g e l l i i  as 

3-C-arabinosideo 

in & velutinum,g. Kangeticum, @ t r l f l o rum,  and go glauca,  

Cyanidin was found as i ts  3-0 g lucos ide  

whereas it occurred 

- E. exce l sa -  

OniY 

cyanidin 3 - 0 9  5-0- d ig lucos ide  w a s  i n  E.addisoniae and E. 
- zechina- Delphin id in  as 3-0 rhamnoside was i n  2. falcata 

an i t 8  ~%8OphOros ide  i n  g. adscendeas, 

The 3-0 rhamnoside of cyanid in  w a s  found i n  

VOgellii9 and its 3-O-rutinoside i n  only ~ . e ~ n e ~ ~ l ~ ~ ~ i ~ ,  

gangeticum only, malvidin 3-0, 5-O-diglucose in only 

JL zechina, - -  
Of  t he  f lavones ,  apiger.ir. was i d e n t i f i e d  as i t s  7-Q- 

glucos ide  i n  2.adscendens alone, ap iqec in  ?-O-cutiioside i n  

D. gangeticum, 2. t r i f l o r u a ,  and 5- execelsa. 
g lucuronide  w a s  i n  Cectroserna pubescens, e, glaucao 

adriisoniae. Lu teo l in  7-0-glucoside was i s o l a t e d  from 
CeI.trosema pubescezs, <. verrycosa  2. velutinura and 5 
adcisoniae.  

Aaigesin-0- - 

The f l avono l  Kaempferol was found as 3-0-glucoside i n  2. 
f a l c a t a ,  C, r e t u s a ,  g. adscendens, g. senegalens is ,  E. 
si5:moideae and E. addisoniae,  

whi le  f ts  3-0-sophoroside was a l s o  i n  only g- v o g e l l i i .  The 

-- 
Kaempferol 3-0-rutinoside occurred i n  only g. Verrucose 
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FLAVONOIDS IN PAPILIONACEAE FLOWERS 2995 

3-0-rhamnoside of kaenpfero l  was i s o l a t e d  i n  E. m i l d b r a e d i i  

aEd E. rechina. g x e r c e t i n  : - methyl e t h e r  was found i n  2. 
p b e s c e n s  acd E. Elauca. As i ts  5-0-glucoside i t  w a s  Sou31 
i n  5 -, 2- verruc-sa ,  E. senegalens is ,  s., sigmoideae, 

- E. mildbraedi i ,  5. zechina: and quercent in  3-0-sophoroside 
was i n  g. r e t u s a ,  and g. addisoniae.  

Quercet in  8-hydroxy 7-glucoside occurred i n  ;. nechina 

only along with its f l a v o n o l  3-methlether or isorhamnetin 

occur ing  i n  2.pubescens and & Blauca. 

m y r i c e t i n  4-methlether was d iscovered  from t h e  i s l o t e  of 

l.lo zechina  (9). 

A new f l a v o n o l  

- 
I s o f l a v o n e s  which a r e  e s t a b l i s h e d  c h a r a c t e r i s t i c  c o n s t i -  

t u e n t s  of t h e  fami ly  papi l ionaceae  were found mostly i n  

t h e  aglycone form i n  t h e  s p e c i e s  of t h e  Papi l ionaceae examined, 

!he aglycone g e n i s t e i n  was i d e n t i f i e d  i n  2. f a l c a t a ,  r e t u s a ,  

- D. velutinum and E.  addisoniae.  I r i g e n i n  i n  E. v o g e l l i i  only;  

i r i d i n  i n  2. verrucosa,  2. Jangeticum, g. t r i f lo rum,  E. sigmoideae. 

T e c t o r i g e n i n  occurred i n  2. adscendens, g. senegalens is ,  g. 
e x c e l s a  and 2. mildbraedi i .  

During t h e  course  of t h i s  work, serious d i f f i c u l t i e s  

were o f t e n  encountered i n  t h e  a c c u r a t e  measurement of t h e  hRf 

of t h e  f lavonoids  due mainly t o  poor s e p a r a t i o n  i n  s tandard/  
e x i s t i n g  s o l v e n t  systems, Two new s o l v e n t  systems BFTW; 

n-butanol  formic acid-toluene-water (5:1:1:3) and BAFW n-bubanol- 

a c e t i c  a c i d  g l a c i a l  - formic acid-water (3:1:1:5) were developed 

U i t h  t h e s e  systems i t  was p o s s i b l e  t o  o b t a i n  new r e l i a b l e  and 

reproduceablehRfs r h e r e  v a l u e s  obta ined  9rom old  s o l v e n t s  

became doubtful. 

Despi te  t h e  s i z e  and widespread d i s t r i b u t i o n  o f t h e  fami ly  

P a p i l i o n a c e a e  i n  t h e  t r o p i c s  of both hemispheress some genera 

have rece ived  very l i t t l e  a t t e n t i o n  f o r  a sys temat ic  s t u d y  of 

t h e i r  f lavonoids .  Report of t h e s e  f lavonoids  i n  some s p e c i e s  

of t h e  genera Centrosema, C r o t a l a r i a s  Desmodium Erythr ina  and 

N i l l e t t i a  a r e  scanty  more so f o r  t h e  o t h e r  important  medicinal  

taxa. Pomilio e t  at. (7) i d e n t i f i e d  per lagonid in  3-0-glucoside, 

3-0-sophoroside and cynid in  3-0-glucoside i n  the  f lowers  of 
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2996 OOBEIDE AND PARVFZ 

ErJ thr ina  f a l c a t a .  Also Puruahothaman e t  a1 (8) about t h e  same 

t i a e  r epor t ed  t h e  i s o l a t i o n  of t h e  i so f l avono id  of ganget fn  from 
t h ?  l eaves  of & gangeticum. Th i s  work h a s  revea led  tha t  t h e  

p l r n t s  i n v e s t i g a t e d  have s imple  f lavonoid  p r o f i l e s .  F u r t h e r  

i n v e s t i g a t i o n  is c u r r e n t l y  i n  progress  i n  t h i s  l abora to ry  as 

t o  how b e s t  t o  apply  t h e s e  informat ion  e s p e c i a l l y  in chemota- 

xonomy and phylogeny of t h e  p lan ts .  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

10 * 

11 I 
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