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Structure Formation in Food Systems Based on Agar-Agar and M
Pulp

T a z h ib a y e v a  S . I+, T a n y b a y e v a  Л . \  M u s a b e k o v  K. T u su p o v a  B . 2 a n d  Z h u m a b a y e v  -:

1 A l-Parah i K azakh N ational U niversity . A lm aty. K azakhstan  

5 A lm aty  T echnolog ical U niversity , A lm atv . K azakhstan

A b s t r a c t .  Actions devoted to search components o f  special application gets notable actuality at the ; 
time due to unfavourable influence o f environment. Confectionery and food productions based on i 

p u lp s are especially valuable from this point. Natural biopolymers such as gelatin, starch, agar-agar a s  
applied as structure formation materials at confectionery. However structured gels based on indiudua, 
polymers possess with increased elastic-strengthening characteristics and so to the production technology o f  
these gels must include processes for regulation its properties. In this work were defined peculiarities o f 
structure formation o f  agar-agar-melon pulp system, ft is stated that melon pulp in an individual state does not get 
Structurized, .however, its introduction into agar increases the strength of the system and decreases the critical 
concentration o f structure formation of the agar-agar from 0.75 Vo to 025 %, Structure formation is realized by 
hydrogen bonds o f  COOH-groups o f  galacturonic acid o f melon pulp and OH-groups o f  agar as we!! as 
hydrophobic interactions between non-polar parts o f  these substances.

K e y w o r d s :  structure formation, agar-agar, melon pulp. H-borids, hydrophobic interactions
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1. Introduction
U nfavorab le  eco log ica l situation  as a  result o f  an th ropogenic  activ ity  o f  m an req u ire s  the  increase in the 

share o f  foodstu ffs w ith m in im um  am oun t o f  syn thetic  ingredients w hich  can  exert a  side  effect on a liv ing  
organ ism . A lso , o f  special im portance are investigations on fo rm ulations o f  foodstu ffs able to rerr.c • 
rad ionuclides from  the  organ ism . D ue to their unique bio logical and chem ical p ro p erties  p ectm es are the 
m ain com ponen ts o f  m any foodstu ffs o f  d ietetic  and prophylactic  purposes. T hey  excre te  heavy m etal ions 
and rad ionuclides, im prove gastro in testina l tract. T here fo re , production  o f  easily  assim ilab le  confectioneries 
from  pectin  con ta in ing  raw  m ateria ls  d istingu ished  by a h igh  food value is qu ite  ac tual. Such food system s 
are  gelatin ized  foodstuffs: fruit je llie s , jam s, pastila  (1], [2].

T h e  m ain  structu re  fo rm ing  com po n en ts  o f  confectionery  g e ls  are b iopo lym ers 13]. [4], T h e  availab le  is 
litera tu re data  on  th e ir  structu rization  deal w ith gela tin iza tion  o f  separa te  po lym ers. A s far as investigation.,* 
on  the techno logy  o f  con fectioneries are concerned , they do no t pay due  a tten tion  to  the m echanism s 
in teraction  o f  their ingredients. F or th is reason, the aim  o f  th is w o rk  is to defin ition  o f  struc tu re  fo rm a ts  - 
pecu liarities o f  agar and m elon pulp  system .

2. E xperim ental
N atural po lym er -  agar w as used as a je llify in g  polym er. T o  obtain  m elon pulp, th e  soft part o f  melons 

w as separa ted  from  seeds and m ixed  in a  m ixer to  a  hom ogeneous m ass.

T h e  su g a r and citric  acid  w ere  used as o ther food ingredients.

T o  d e term ine  the  deg ree  o f  po lym er s tructu rization , V eile r-R cb in d e r 's  m ethod  w as used  w h ich  help - 
m easu re  the fo rce  o f  separa tion  o f  go ffered  p late from  th e  structu red  gelatine. T he streng th  o f  the system  а
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determ ined by equation  M F /2 S . w here F is the force used to separa te  o f  the  p la te  from  gel. N: S is the 
surface area o f  the plate , n r .

V iscosity o f  agar m ix tu res w ith  m elon pu lp  and sugar w as determ ined  using  IJb h e lo d e ’s  v iscosim eter. 
F or that, the  m elon pulp  w as passed  through. Show 's filter and the liquid  phase w ere used.

Ait structu re fo rm ation  ex perim en ts and  v iscom etric  stud ies w ere carried  out at 298 K.

3. Results and Discussion

Fig. 1 p resen ts the  curves o f  structu rization  o f  agar in the presence and absence o f  m elon pulp .C ritical 
concen tra tion  o f  s tructu re fo rm ation  (C C S ) ob tained  from  the curve o f  s truc tu riza tion  fo r a g a r  m ade up 0.75 % 
(Fig. 1). Such a  low  valu e  o f  C C S  sh ow s a  tendency  o f  agar to struc tu re  form ation . F or exam ple , a t 298 К 
this value m ates up 1 %  for ge la tin  and 10 %  for m ethy lcellu lose [5]. T he structu re  form ing ab ility  o f  agar
can be exp lained  by the d iversity  o f  functional groups in its  m acrom olecu les. A longside  with carbohydrates, 
it con tains calcium  an d  structu re  m agnesium  salts o f  sulphuric ac id  esters, hence, d issocia tion  o f —0 S 0 J  - 
g ro u p 's  takes p lace  an d  ag a r show s properties inherent to po lyeiectro ly tes [6].

P, SO’.V.'or

Fig. 1; The curses o f  structurization o f  agar (1) and the 
mixture agar- melon pulp (2)

Fig. 2: The effect o f  melon paip volume 
on structurization of agari:; s j ,  =

r
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A ddition  o f  m elon pu lp  to  agar increases the degree o f  structu re form ation . F irst, th is  can be observed  by 
a sharp  increase in th e  v a lues o f  je llie s  s treng ths (Fig. 1, cu rve  2). F o r exam ple , at concen tra tion  o f  the 
polym er 1.5 %  the s treng th  increases from  30- 1 0 ” 3N /n r  to 9 0 -1 0 -3  N /n r .  S econdly , th e  increase in the 
strength leads to the decrease  in C CS: th is value m akes up 0.75 % for ag ar and 0.25 %  for agar-m ekm  pulp  
system .

T o  substan tiate  such favorab le  effec t o f  m elon pulp  on structu re fo rm ation  o f  agar, let us co n sid er its 
com position . M elon co n ta in s 82.6 %  o f  w ater, 16.5 %  o f  carbohydrates, the rest are fats and  pro teins. 
C onsequently , the m ain  sh a re  in m elon after w ater is m ade up by carbohydrates w hich  p ro v id e  a sw eet taste 
o f  sugar: suecharose  g lu co se  and fructose. O f  these sugars, succharose m akes up 60  -  70 %  and the cross- 
linking agen ts  o f  cell she lls a te  po lysaccharides. T hey are  present in m elon  in the form  o f  pectines and 
hem icellu loses [7].

B esides, the data  on  the s treng th  change o f  je llie s  agar-m elon  pulp  (F ig. 2) depend ing  on the  con ten t o f  
m elon pulp  a lso  show the s tructu riz ing  effect o f  m elon pulp.

Pcctine is a po lym er o f  g a lac tu ron ic  ac id  and  so m e earboxylic  g roups in its co m position  are  m etox ilized . 
the degree o f  m ctox ilization  reaches 60%  [8]. In litera ture there occu rs an opin ion that pcctine w ith o u t such 
m etox ilized  g ro u p  is n o t a b le  to  s tru c tu re  fo rm ation  (9J. Thus, p redom inance  o f  ca rbohydrates in both 
system s tak ing  p an  in stru c tu re  fo rm ation  creates co nd itions fo r form ation  o f  h ydrogen  bonds and rea liza tion  
o f  hydrophobic in terac tions betw een  them .

T o  determ ine the  con tribu tion  o f  hydrogen  bonds and hydrophobic in teractions, struc tu riza tion  o f  agar 
and the agar-m elon  pu lp  system  in the presence o f  carbam ide (F ig . 3) w as studied. T h is  is related  to  the  fact
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