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ABSTRACT: In this research we have studied the effects of soy milk and CMC on color and rheological 

properties of soy dessert. Soy milk (10-100 %) and CMC (0, 0.5%) has been used. sample were prepared and  kept 

2 and 7 days in 4° c  then its rheological and color properties were measured by rheometer and image processing 

,respectively. Samples with no CMC indicated the most consistency coefficient in 50-60% of soy milk. It increased 

except 50,60 and 100 % of soy milk after 7 days. Samples containing CMC showed the most consistency 

coefficient were related to samples with no,10 and 20 % soy milk after 2 and 77 days of storing .variation 

analysis  indicated that unlike samples stored in 7 days , there is no significant relation  between soy milk content 

and consistency coefficient in samples after 2days , while it is significant for samples containing soy milk. It is 

significant between hydrocolloid content and consistency coefficient in 2
nd

day unlike 7
th

day in a steady content of 

soy milk. Soy dessert is a pseudo plastic fluid and has pseudo plastic behavior with yield stress during different 

days of storing. Increasing soy milk content, decreasing transparency and redness, increasing yellowish color of 

samples. They are more when hydrocolloid is used. 
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INTRODUCTION 

 

 Population growth , productions  requirements  to   

food  diversity  along with people’s knowledge of  wide 

range of soy profits in health improvement ,  has been led 

to increase soy bean and its products utilization in the 

world(Mazaheri ,2006 ., Alvand,2006).Soy milk is one the 

soy productions  that has 60 % food value of  cow milk  

and the same value by adding  Methionin and calcium , but 

its application has been limited due to bean taste arise 

from lipoxigenase activity on lipids during soy milk 

manufacturing  , therefore its consumption in other form 

can be useful (Rosenthal,2003).Soy dessert which is 

considered as a functional food has dairy dessert 

properties, but instead of cow milk has soy milk, dairy 

dessert base on starch formulated by milk thickener (starch 

and hydrocolloids), sugar and essence 

(Tarrega,2006).Application of fat replacer with 

hydrocarbon based including hydrocolloids has been 

grown with respect to its physiochemical and bioactive 

properties. Today hydrocolloids which are hydrophilic 

polymers with vegetative animal and microbial origins or 

synthetic applied widely, water entrapping and increasing 

viscosity are their important features.CMC, which is one 

of the most consuming hydrocolloids , water soluble ionic 

polysaccharide , derive from cork , wood or molasses ; 

decelerating casein settlement property and making 

complex with it .It also saves cost in low concentration due 

to high molecular weight and consequently more 

absorbing water. In this research effects of CMC and soy 

milk on rheological and color changes of soy milk will be 

investigated. 

 

MATERIALS AND METHODS 

 

Material 

 Providing this dessert required two levels of CMC 

(including 0and 5 %). Wheat starch in 4 % concentration 
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considered as based hydrocolloids, strawberry and red 

colors in 0.06 % concentration, sugar in 5 % constant 

concentration, high fat milk (3 %) and soy milk added in 

different concentrations to cow milk prepared by Isfahan 

Soy Milk Factory, Isfahan Province, Iran. 

 

Sample Preparation  

 In order to prepare control treatment ( one which has 

the best level of favor , texture and stability ), first of all 

starch added to milk then dry mixture of sugar and gum 

until the whole solution added and shaken .Mixture heated 

to 95 °c  and  shaking with Hydlof shaker 4 ,holding 15 

min in this temperature ,cooling to 40  °c, color and 

essence added in this Tem,   packed  and froze in 

polypropylene pouch in 48h.Two set of soy dessert 

prepared like control(10-100 % concentration), first set 

containing 0.5 % and the second one has  0 % of CMC . 

 

Rheology Measurement  

 Samples’ rheology measured by Brookfield 

Rheometer type  RV-DVIII. Samples took  to Small 

Sample adapter , their rheology evaluated by spindle SC4-

27 , before transferring , each samples held  5 min in 

adopter till reach to 5 °c  (in this T dessert consumes by 

costumers).Results  were fitted in Herschel Bulkley model 

. 

τ=τ0+ k γ n 

τ: shear rate  

τ0: yield stress 

k:consistency index 

γ:shear rate  

n :flow index 

 

Color measurement 
 After sample prepared, poured in glass dishes and 

transferred to a chamber with white walls, equipped with 2 

fluorescent lamps to supply uniform light. 

Photos took by digital camera with 7.2 mega pixel zoom 

.Lenses distance to samples was 31.5 cm and its angle to 

light source axis was 45 °.Photos transferred to computer , 

analyzed by Photoshop software , L,a,and b parameters 

evaluated  10 times and their average investigated for each 

sample. 

 

Data analysis 
 In order to determine hydrocolloid and soy milk 

effects on  soy milk color and its rheological properties , 

data analyzed by SPSS software and ANOVA test , for 

differences LSD test (p=.05). 

 

RESULTS AND DISCUSSION 

 

Effects of soy milk concentration on rheology  

 Table 1 shows the rheology results of samples with no 

CMC. Results indicated that the most consistency 

coefficient and the least one were related to samples with 

90 %, 60 and 50 % respectively. The most and the least 

flow index was related to samples containing 90 , 100 % 

of soy milk , and samples with no soy milk respectively 

.Consistency coefficient increased in all samples except 

samples with 50 ,60 and 100  % of soy milk after 7 days 

storing. In each 2 sorting days yield stress was more than 1 

.Results shown in table 2 indicated significant differences 

between soy milk and consistency coefficient, but in 7 

days of storing. 

 Table 2 shows results arise from samples containing 

CMC .The most consistency coefficient were related to 

samples with no, 10 and 20 % of soy milk .Samples had 

the same flow index .The most consistency coefficient was 

like the former treatment in 7 days of storing. Statistical 

analysis showed existence of a significant difference 

between soy milk and consistency coefficient in 2nd and 

7th days. 

   

Hydrocolloid effects on rheology  

 Unlike 2
nd

  day, there is a significant difference 

between consistency coefficient and hydrocolloid amount, 

in a consistent amount of soy milk, in 7th day. 

 

Determination of fluid type 

 Control and samples containing 10-70% soy milk had  

0<flow index<1 , yield stress>1 but yield stress will 

become 0 after 70 %.Consistency coefficient decreased for 

sample containing 50 , 60 and 100 %  of soy milk  in 7th 

day and increased for others respect to 2nd day. Flow 

index in samples containing 10, 50, 60 and 100 % 

decreased and increased for the rest. 

Table 2 indicates that samples containing CMC , control 

treatment and samples with 10-70% soy milk  have  flow 

index ,0 >  flow index <1 and yield stress is more than 0 , 

which is 0 after 70 %.In 7th day ,consistency coefficient  

of samples containing 20 , 90 and 100 soy milk increased 

and decreased in others. Flow index was increased in 30, 

40, 90 and 100 % and decreased for other cases.  

 

-Changes of L parameter of soy dessert color  

 

Soy milk effects  

 Hydrocolloid application, with respect to significant 

differences 0 , significant relation between soy milk and 

parameter a ,due  to correlation coefficient -0.896 and  -

0.920 for 2nd and 7th respectively , a high relationship 

between soy milk percent increasing  and a parameter 

decreasing  reached . When it doesn’t used hydrocolloids, 

it is the same for 7th day with respect to -0.904 and -0.855 

for 7th day, there is an important relation between soy 

milk percent and a parameter. 

 

Hydrocolloid effect 

 Significant amount 0.606 for 2nd day and 0.536 for 

7th day revealed no significant relation between soy milk 

percent and a parameter. With respect to low correlation 
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coefficient (.176 for 2nd day and 0.210 for 7th day), they 

have a low relationship (Figure 2). 

 

-Changes of a parameter of soy dessert color  

 

Soy milk effects 

 Hydrocolloid application, in both 2nd and 7th storing 

day, revealed a significant difference between soy milk 

and a parameter , correlation coefficients ,which are  -

0.896 in 2nd day and -0.92 in 7th day , indicated a high 

relationship between increasing soy milk percent and 

decreasing a parameter. It is the same in samples with no 

hydrocolloids, -0.904 in 2nd day and -0.855 in 7th day.  

 

Hydrocolloid effects  

 In a consistent milk concentration , significant 

differences 0.606 in 2nd day and 0.536 in 7th day revealed 

no significant relation between hydrocolloid and a* 

parameter , low correlation coefficient 0.176 in 2nd day 

and 0.21 in 7th day indicated a low relation between 

hydrocolloid use and increasing a* (Figure 3). 

 

-Changes of b parameter of soy dessert color  

 

Soy milk effect  

 By using hydrocolloids, not only in 7th day but in 2nd 

day, a significant relationship between soy milk percent 

and b parameter. Correlation coefficients 0.948 , 0.913 for 

2nd and 7th day respectively, we conclude that  in high 

correlation  between increasing soy milk  percent and 

increasing b parameter .It is the same for samples with no 

hydrocolloids by correlation coefficient 0.910 , 0.920 for 

2nd and 7th day respectively. 

 

Hydrocolloid effects  

 No significant relationship exists between 

hydrocolloids and parameter b , in a consistent soy milk 

concentration, with respect to 0.307 and 0.276 for 2nd and 

7th day respectively  , and correlation coefficient -0.34  

2nd day and -0.361 7th day low relation between using 

hydrocolloids and  decreasing b parameter.(Figure 4)

 
Table 1. Related parameters of soy milk rheology with no CMC 

 
 

Table 2. Related parameters of soy milk containing CMC 
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Figure 1. effects of soy milk and CMC on consistency coefficient in 2nd and 7th storing day  

 

 
Figure 2. Effects of soy milk and CMC on L parameter of soy dessert  

 

 
Figure 3. Effects of soy milk and CMC on a* parameter of soy dessert  

 

 
Figure 4. Effects of soy milk percent and CMC on b* parameter of soy dessert color  

 

 

CONCLUSION 

 

 [Soy milk dessert which  is categorized in functional 

food , has a mixture including starch , cow milk ,soy milk 

,sugar and essence .Desserts thickening is one of their 

most important features which fulfill by  different 

hydrocolloids. In this research soy milk and CMC effects 

on soy milk rheology and color was studied. Rheological 

behavior of a soy milk dessert containing CMC and 

samples with no CMC was diverse in different soy milk 

concentration. 

 

Soy dessert rheology  
control  treatment  with no CMC and samples containing  

10-70 % soy milk have  flow index between  0 and 1 and 

yield stress more than 0 after 2nd day ,so fluid is a kind of 

pseudo plastic with  yield stress , in which  by increasing 
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shear , rate shear stress increased ,and needs initiative 

force to flow(Bourne , 2007). 

 It behaves pseudo plastic with yield stress and   no 

initiative force to run after 70 %.( Bourne , 2007., Yasar 

2007). The most consistency coefficient related to samples 

including no CMC with 90 % of soy milk, cause of absent 

of gelling agent (CMC). 

 flow index decreasing (in 70 %) indicated that by 

increasing shear, rate shear stress decrease and fluid shows 

shear thinning behavior .The most consistency coefficient 

related to 50 and 60 concentration because soy milk 

creates more continuous phase and stronger gel network in 

its high concentration .In 7th day of storing, except 

samples contain 50, 60 and 100 % of soy milk, consistency 

coefficient has been increased that shows new structure in 

samples. 

 By using CMC in  control and samples containing  

10-70 % soy milk , they indicate  a  flow index between  0 

and 1 and a  yield stress more than 0 after 2nd day( Table 

2),besides the most consistency coefficient is related to 

samples contains 10 and 20 percent of soy milk because of 

integrated structure created by milk proteins , so fluid 

behaves like  pseudo plastic with  yield stress , by 

increasing shear rate shear stress increased (Bourne , 

2007).   

 In 7th day of storing consistency coefficient of 

samples including 20 %and 90 -100 of  soy milk were 

more than 2nd day , decreasing in other samples .fluid 

viscosity decreased during 7 days of storing .This 

corroborated that consistency coefficient changes during 

storage  is a function of the  ratio  of cow milk to soy milk. 

Flow index of low soy milk samples (30, 40 %) and high 

soy milk samples (80, 90 %) has shown increasing and 

decreasing in other samples that indicated Newtonian 

behavior in high and low concentration of soy milk. 

 

Soy dessert color effects  
 Increasing soy milk, decreasing L parameter, when no 

using of hydrocolloids, lighter color reach and no 

difference in a parameter. (It is the same with time using 

CMC), b parameter decreased and more when CMC used 

.The soy dessert color regarding to L, a and b results goes 

to dull yellow.  
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