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An "artifid.al silk" aystea, prepared under controlled condi tio ' 

was deTeloped. This was used for the study of the i.ni ti.al phase of 

rennet action on casein which results in gel formation. It was also 

u ed for a study of factors contributing to syneresis of rennet-casein 

gel a. 

"Artificial ailk " containing cal.chtm alone (60 - 125 mg% added 

* calcium) were shown to contain micel1es very simil r in gross structure 

and physical organi ation to those in noraal akia ailk. It was 

demonstrated b7 electron 1licroscopy that the presenc of phosphate ion 

in the "artificial Bli.l.ks "• whether as Na2Hro4 or a H3Po�, aharpl:r 

reduced the size of casein mic lles which were then quite unlike thos 

Rennet action at 0°C on both sodium caseinate and calcium caseinate 

••milks .. was found to significantly reduce the viscosi t7 and hydration 

constant 'K' of the caseinate systems. An ul trac ntrifugal technique 

using haemoglobin as an indicator, showed that rennet action on casein 

mi.celles ill calcium caseinate 11milks" released, at or about gel point, 

a quaatit1 of "i.Julobi.lie d" water which amounted to about ?o-X, ot the 

Electron Micro apha of calciua-ca eJ.nate "llillts", calciwa ea einate 

cL pho phate "ail.ka" and eld.a ail.k i die tecl that 1 fo!'llatio 

wa• ea eatiall7 a aio.l1e-surtace phe on. No iDd.ic waa f'o nd 

for '" 4iet rUo o� the m1 .u •• ue to .re.a et ti t 01' 4 re et 

• appear to re4uce ' . a1H f t a1 11••· 

le c eia . 071 tiDe ltlld • 
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of r The s iea 1a41cate4 that t • preeence t 

para-kappa casein in ita entiretJ, proba 17 on the aicelle surface, waa 

necesaary for •e 4e•elopaent of a 3-diaensional gel network. 

Modificatiou of para-kappa casein throush scissio of the disulphide 

bond was found to gi?e a precipitate rather th n a gel network after 

rennet action. 

Calciua was shown to be important for both gel for ation and 

syneresis. la its absence, neither phenoaena occurred in rennet-casein 

system • D spite this obserYed fact, evidence has been presented to 

show that syneresis was not a continuation of the gelation phenomena. 

Factors which greatly affected syneresis were found not to affect gel 

foriiUl tion. Both rennet aodification of casein and the presence of 

calcium wae found to be necessary !or syneresis to occur. In the 

absence of eith r, no syneresis was observed eYen when the pH was 

lowered below the isoelectric point. 

The level of calcillll in the "mil.ks11 was found to greatly influence 

both the rate and the ext.nt of syneresis. A sharp d rop in syneresis 

waa observed in rennet-casein systems containing between 125 ag� and 

1?5 ag% added ca1cium. It was po tulated that the addition of such a 

le'fel of c lci neatrali8e4 by interaction, the a'f ilable negative charges 

on the caseinate and that this caused the gel etwork to acq ire a n et 

poaiti•e c arge, t giT.1ug riae t electroatat�c torcea pro otiag 

8JDel"&e1a. 
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aaiDo groups of � -oaae1a, robabl7 t e epat.loa aalao gro pa f 

l7aine, in &Tftereais . The attractive forces causing shrinkage of the 

system after el formatio.n has occurred i.nitia1ly appear to be priaarll7 

electrostatic in character. 

It appears possible that free amino groups are exposed by rennet 

action on kappa casein and these are involved with calcium in the 

gelation phenomenoA. 

It is postulatea that both gelation and subsequently syneresis 

reau�t from the formation of co-ordinate coval.ant linkages bst11een 

calcium and the separately involve« free amino groups of the kappa casein 

tor gelation and r casein tor syneresis. 
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