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ABSTRACT 

The researches of walcr phase slale in buller with inulin additive were carried out. The results stated that 
inulin additive increased the amount of closcly linked adsorptional moisture in butter. It was displayed 
that water phase state influenced the formation of microstructure and crystal phase of butler. 

INTRODUCTION 

For the last yea r s inul in a t t rac ts a t tent ion of sc ien t i s t s f r o m m a n y c o u n t r i e s as a 
subs tance of i m m u n e act ivi ty . Inulin is a po lysacchar ide , con ta in ing in its c o m p o s i t i o n 
95 % remnants of f ruc tose and 5 % glucose. 

A nev/ k ind bu t te r wi th i nu l in ' add i t ive was p r o c e s s e d at the U k r a i n i a n S t a t e 
Un ive r s i t y of F o o d TechP'.^logy. T h e h igh m o l e c u l a r inul in w a s used d u r i n g th is 
process . T h e t echnology for obta in ing the inulin f r o m vege tab le raw mater ia ls has been 
also developed in the Univers i ty . T h e researches d isp layed that inulin addi t ive improved 
but ter p roper t i es and c o r r e s p o n d e d to the fo rma t ion of p las t ic t he rmores i s t an t bu t te r 
cons i s tence with coagula t iona l crystal structure^. 

EXPERIMENTAL 

T h e butter has been inves t iga ted by using samples with inulin addi t ive and addi t ive f r ee 
one , w h i c h w e r e m a n u f a c t u r e d by m e t h o d s of t r a n s f o r m a t i o n of h igh fat ty c r e a m 
(THFC) . T h e above but ter s amples were invest igated first t ime being f resh , second t ime 
being stored at 5°C f o r 10 days , third t ime at - 1 8 ° C for 6 months . 

T h e in f luence of inulin on fo rms of mois ture link in butter , fa t phase of but ter at the 
fo rmat ion of texture , and micros t ruc ture butter has been inves t iga ted . It was s tudied the 
f o r m s of mois tu re c o n n e c t i o n in the but ter s amples by m e a n s of thermograv imet r ica l 
invest igat ion wi th a he lp of de r iva tograph . T h e use of the D T A (d i f fe ren t ia l t he rma l 
ana lys i s ) , and T G ( the c h a n g e of mass ) , D T G ( the ve loc i ty of c h a n g e of m a s s ) 
combined method m a d e it poss ib le to explore the in f luence of inulin on mois tu re link in 
butter^. 
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T h e m i c r o s t r u c t u r e of the butter s amples was s tudied by the m e t h o d of electronic 
mic roscopy . S a m p l e fo r e lec t ron mic roscop ic invest igat ion was ob ta ined by breaking 
the instantly f r o z e n but ter s amples ( - 1 6 0 ° C ) at f reez ing speed 1000°C/sec . T h e frozen 
butter s amples w e r e b roken in deep vacuum. The rea f t e r a p l a t i n u m - c a r b a m i d e f i lm was 
applied upon the b roken surface-at an angle of 30°C. 

T h e i n f l u e n c e of wa t e r phase on f o r m a t i o n of crys ta l f a t p h a s e in but ter was 
deve loped by D S C (d i f fe ren t ia l s cann ing ca lo r imet ry ) . T h e cu rves of t empera tu re of 
mel t ing of but ter represented the sum of the i so therm mel t ing of the ice, obta ined f rom 
the f ree water of the product , and f rom the discrete group of g lycer ides . 

W e first got the me thod of calculat ing the contr ibut ion of the phase c h a n g e of water 
in the g e n e r a l c u r v e s of me l t i ng of the but te r , the e x p r e s s i o n of this to the D S C 
t h e r m o g r a m , and the d e d u c t i o n of it f r o m the c u r v e s of me l t ing . A f t e r w a r d s , the 
obta ined curves of mel t ing of the butter were dis t r ibuted only for the d iscre te g roups of 
g lycer ides . T h e dis t r ibut ion was based upon the Gauss theory of cu rve dis tr ibut ion. The 
descr ipt ion of da ta process ing was pe r fo rmed by I B M compute r . 

RESULTS AND DISCUSSION 

It was es tab l i shed that the introduct ion of inulin he lped the increase of the concentrat ion 
in but ter of the adsorp t ion mois ture , both at m o n o m o l e c u l a r and po lymolecu l a r levels. 
T h e relat ive con ten t of more f i rmly l inked mois ture (adsorpt ional ) in but ter sample with 
inulin add i t i ve m a d e up 6 4 % , in add i t ive f r e e but te r s a m p l e 3 4 % . T h e adsorp t ion 
mo i s tu r e w a s h i g h e r and s t ronger c o n n e c t e d to the m o i s t u r e i tsel f . T h i s m o i s t u r e 
c o r r e s p o n d e d to the s t ruc tura l f o r m a t i o n of bu t t e r wi th the d e t e r m i n e d coagu la t ion 
activities. 

T h e e l e c t r o n m i c r o s t r u c t u r e of a d d i t i v e f r e e bu t t e r s a m p l e c o n t a i n e d severa l 
des t ruc ted and par t ia l ly d a m a g e d fat g lobu le s . M i c r o s t r u c t u r e of bu t te r s a m p l e with 
inulin addi t ive con ta ined lots of des t ructed and part ial ly d a m a g e d fat bal ls . T h e size of 
fat g lobules in but te r s ample with inulin addi t ive was larger than in addi t ive free butter 
sample because their cover was more thick. T h e fat g lobule cover possesses compl ica ted 
chemica l s t ructure . 

Inul in f o r m e d the addi t ivea l layer a round fat g lobu les d u e to hydroph i l l ious and 
h y d r o p h o b o u s in t e r ac t ions wi th the c o v e r ma te r i a l s , thus inc reas ing the amoun t of 
adsorpt ial ly l inked mois tu re and harden ing the fat g lobu les ' s t rength. This cor responded 
to the f o r m a t i o n of g ranu la r s t ruc ture wi th p las t ic cons i s t ence in but te r s a m p l e with 
inulin addi t ive . T h e th ickness of fat g lobule cover increaseed dur ing the s torage process 
at low nega t ive t empera tu res . Lots of lamel lar crystal fo rma t ions in layer shapes during 
the s torage p rocess of addi t ive f r ee butter sample . Th i s cor responded to the format ion of 
c rumbl ing but ter cons i s tence . 

It was e s t ab l i shed through the me thod of d i f fe ren t ia l s cann ing ca lo r imet ry that the 
interact ion of the wa te r out the inulin with the d ispers ion of the coloidal componen t s in 
the s t ructure of the but ter had inf luence on the crystal l izat ion process of the fat phase. It 
s l o w e d d o w n the p r o c e s s of c rys ta l l i za t ion and d i f f e r en t i a t i on of g lycer ides which 
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i m p r o v e d their p a c k a g e in mixed c rys ta l s ; i nc r ea sed i n f l u e n c e of m e d i a - m e l t i n g 
glycer ides on fo rma t ion of crystal fat phase of but ter s ample with inulin addi t ive . This 
c o r r e s p o n d e d to the f o r m a t i o n of a m o r e p las t i c c o n s i s t e n c y of the p r o d u c t in 
compar i son with the but ter wi thout addit ives. 

T h e results stated that inulin addi t ive in butter in f luenced the state of its water phase, 
inc reased the a m o u n t of adsorp t iona l ly l inked mois tu re , wh ich c o r r e s p o n d e d to the 
format ion of addi t ional layer around fat g lobule cover thus increas ing their s t rength. The 
wate r phase compos i t ion inf luenced the format ion of crystal fa t phase of but ter . All this 
cor responded to the fo rma t ion of plastic consis tence of butter . 
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