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Ahstmct-Condensed tannins have been isolated from legume pasture species and purified by gel chromatography 
on Sephadex G-50 and LH-20 media. Molecular size distribution, and composition (delphinidin/cyanidin ratio) 
have been determined for the pure polymers. The relevance of molecular size to extractability and astringency 
is discussed. 

INTRODUCTION 

Although condensed tannins (polymeric flavanols) 
have been recognised as secondary products in a variety 
of plants [l], including legumes, their chemical and 
physical properties have not been extensively studied 
owing to difficulties in isolation and characterization. 
Recent evidence has indicated that in some legumes, con- 
densed tannins may have considerable agricultural im- 
portance in preventing bloat [2-4], and in protecting 
dietary proteins against microbial deamination in the 
rumen [S]. Both actions have been attributed to the abi- 
lity of condensed tannins to form insoluble complexes 
with leaf and salivary proteins at rumen pH values [6] 
whereas at intestinal PI-I’S the complexes were disso- 
ciated [fl. 

In order to study further the nature of the interactions 
between condensed tannins and proteins, it was con- 
sidered necessary to first characterize the purified con- 
densed tannins. This paper reports procedures for the 
isolation of condensed tannins in a pure form, their mol- 
ecular weight distribution, and chemical composition. 

RESULTS AND DISCUSSION 

The condensed tannins, prepared by modifying earlier 
Sephadex separations [S, 91 (see Experimental), were 
white amorphous solids, completely soluble in water to 
give pale yellow solutions. Solutions of tannins and the 
dry tannins (freeze dried) gradually became brown on 
exposure to sunlight. The brown pigments, normally as- 
sociated with tannin preparations, are either due to con- 
taminants or artifacts produced by oxidation of the tan- 
nins. 

In all the species examined, the polymeric fraction 
amounted to 90-99% of the total llavanols, the 
remainder being composed of catechins, gallocatechins 
and their dimers. The MW’s of the tannins isolated in 
this work (Table 1) were larger than those reported ear- 
lier for the water soluble procyanidins [lo]. The con- 
densed tannins isolated from flowers of Trifolium repens, 

leaves of Lotus pedunculatus and Trifolium arvense were 
homogeneous in MW. Those isolated from the other 
species were heterogeneous. The most common MW’s 
were between 70004000 though they varied in size from 
5800 (?: affine) to 28000 (Onobrychis oiciifblia). 

Although several of the tannins were homogeneous in 
size, with the exception of T. repens, they were mixed 
flavanol polymers (Table 1). Treatment with n-butanol- 
HCl produced delphinidin and cyanidin, identified by 
standard procedures. It was not possible to determine 
whether the tannin occurred as a co-polymer of pro- 
cyanidin and prodelphinidin or as separate procyanidin 
and prodelphinidin polymers or as a mixture of both. 
The composition of the polymers in terms of ratio of 
delphinidin to cyanidin did not vary within species, but 
was distinct for the different species. 

Bate-Smith [ 111 has reported difficulty in extracting 
proanthocyanidins from sainfoin, Onobrychis viciifolia 
into aqueous methanol, due to its high prodelphinidin 
content, but noted that the proanthocyanidin from Hedy- 
sarum multiguum, although containing a high prodel- 
phinidin content, was extractable with aqueous meth- 
anol. The exceptional behaviour of the sainfoin proan- 
thocyanidin could be due to its very high MW 
(17000-28 000). A correlation between polymer size and 
extractability into methanol, So”/, aqueous methanol, and 
Hz0 has previously been reported [lo]. Aqueous ace- 
tone (3:7) can be used to extract >950/, W/w of the 

Table 1. MW distribution of condensed tannins 

MW range of No. of DpiCyt 

Plant species Tissue tannin monomers* rat10 

Onobrychis vici$Aia 
stop. leaf 17~28100 57-94 El:19 

Coronilla maria L leaf 10100-13200 34-44 71:29 

Trlfolium repem L. flower 8x0-9100 28-30 100:o 

Trifilium muense L. leaf 7900-8200 2627 57:43 

Trfofiwn a.@~ L. leaf SSC0-87W 19-29 41:53 

Lotus pedunculatus Cav. leaf 680&7100 23-24 II:23 

*Assuming a unit molecular weight of 300. t Dp = del- 
phinidin, Cy = cyanidin. 






