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ftBSTRACT 

Methods were de'veloped for the isolation of the soluble 

leaf proteins in as pure a form as possible and free of any 

phenoloxidase products. This protein material was separated 

i 

into two fractions ( Fraction 1 and Fraction 2 proteins) . A 

detailed study of the foaming properties of' these soluble protein 

fractions was r.1ade so that the conditions necessary for the 

production of stable f'oams from these solutions could be evaluated. 

The natu�e of the foams derived from bovine salivary secre-

tions and the soluble proteins of' the holotrich protozoa were also 

examined. The f'oams derived f'rom the leaf and protozoal proteins 

were rigid and. of high stability only when the foam8 were of h��h 

compressive stre�gth. In contrast the salivary secretions pro-

duced foams of' low compressive strength but high persistence. 

For protozoal proteins and Fraction 1 protein of' white clover and 

red clover the optimlli"TI pEl for foam production was close to pH 5.8 
to 5.9 and for the plant Fraction 2 p:coteins in the range 5.1 to 

5.4. The f'oams derived from bovine salivary mucoprotein was 

unaff'ected by changes i� pH over the range 3.5 to 7.5. 

The f'oams genera ted in vitro fI'om rumen liquor were of low 

compressive strength but extremely high persistence, and their 

properti�s were very different f'rom those of the foam& generated 

from either the plant or protozoal proteins except that they 

showed maximum foam persistence in a sj.milar pH range. 

The concentration of Fr�ction 1 protein in the rumen"liquor 

was below the minimum concentration required to produce stable 

Fraction 1 protein foams. Of this low concentration only 24% 
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was surface denatured in production of these ve:t''jl stable T'lUnen 

foams� '1'he significance of this resul t is discussed. 
. 
Apart 

from the ION level of Fraction 1 protein, other low molecular 

weight proteins together wi th a mcljor component containing c9.::-bo­

hydrate as well as protein, were observed on an alysing the rumen 

liquor by acry1aJTlide gel electrophoresis and cellulose acetate 

electrophoresis" This major component resembled salivary muco­

protein in its sch1ierc!1 pr'ofile ill 8n analJ·tical u1 tracen tri­

fuge. This material was isolated by preparative ultracentr i�uga­

tion and bome or its properties exmnined. It was not precipitated 

by trichlorar;etic ae;id, unlike the pr0tozoal and plant proteins, 

but \vas precipitated by 60% ammol'Liufll ::;ulph3.te, 80% ethanol, and 

an equa l  voll1JT1e of 1% cetavlon. Thfl antib�dy to this mate:-ial 

gave a positive precipitin reaction with the salivary mucoprotein, 

the sensi tivi ty of' which could. be increased. by incubating the 

salivary mucoprotein with neuraminidasE:: � aa enzyme vlhich removes 

the sialic acid from the mucoproteir. molecule. The signific&rlce 

of these findings in relation to o�h�r work is discussed. 

The actien of various surfactan ts that llave been implicated 

in the bloat syndrome on the foaming properU.3S 01' FrRction 'j 

prot.ein. 'fowns wa2 examined. Thus calQ i urn was found to increase 

the rigidi ty of' Fraction 1 protein :f'oams, sligr .. tly increace the 

rigidi ty l f Fraction 2 protein foams at hj Ch calcium c·:mcen­

trationE only, but was wi thout e'f'fcct on s2-livnr;;' mucoprotein 

foams. 

Sodium po1ygalacturonate increased the persistence of' 

Fraction 1 protein foams at concentration greater than OoOL�% w/v. 

Two s91ivary secretions were eXrunined for their effect on 

Fraction 1 protein fOQIDs. The first of these was bovine salivary 
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mucoprotein, which whilst illcreasing the �ersistence of the 

foam, decreased its rigidity. Foams of maximum perSistence were 

produced fronl solutions containing Fraction 1 protein/muco­

protein in the ratio 2/1, w/w. The second salivary secretion 

eXcJnined was the oesophageal mucin. This material did not 

produce stable f oams by itself, but waD an extremely effective 

stabilizing agent of ·Fraction 1 protein foams. 

The most effectj.ve an tifoaming agent of the polar lip:!.:':: 

of red clover examined in this theSis, was phosphatydyl choline 

which at a concentration of 50 ,?g ml-1 
completely illhibi ted 

the production of Fraction 1 protein foams. 

Addition of mucoprotein to lipid/Fraction 1 protein 

mixtures which would not support stable f oams, resu:ited in 

production of extremely perSistent foam�. Both Fraction 1 

protein and mucoprotein were essential for the formation of 

these f oams which resembled the properties of the foams genel'ated 

in vitro from rumen li�uor. 

From this study it appeared that neither the plant nor 

the protozoal proteins by themselves c0uld account for the 

properties of the rumen f oams. The properties of the rumen 

f oams c ould be reproduced by generating f oams from mixtures of' 

Fraction 1 protein/plant lipid and salivary mucoprotein. 

The soluble proteins and the foaming properties of 

extracts of bloat and non-bloat provoking legume pastures were 

examined. It was found that the temperate n on·-bloating legumes 

contained condensed tarillins which precipitated the sol�ble leaf 

proteins and thus by removing the plant foam:i.ng agents from 

solution inhibi ted foam production i'l'om these extracts. These 
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-
shown to for m j.Dsoluble complexes, not only with the soluble 

leaf protei�s, but with protozoal proteins, salivary mllcopro-

t ein , and the protein pre s e nt . in rlli�en liquor. 

1'annins were COL1mon in the LotS§ specie[..;, b ut of the 

Trifoli'llill spe c iel:- examin ed, they were found only in Trifolium 

arvense L. . �he significance of incorporEtion of tannins 

into bloating past1lr'es in an attemp t to elimiJ"late bloat is 

discussed. 

The non-bloating tropical legumes, apart from the 

Desmodium species) did not c ont ajn tamlins but were lower in 

soluble leaf protein, 8..'1d the bloat potential. could be 

\ corre1ate1 with the compressive strength of' tLe .foams d0�ived 

from extracts of these plants. 

iv 




