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Table 1. Independent variables and levels used in response surface design
Codes and levels— ] el sl o sla e
1 0 -1 Mathematical symbol Independent variables
2.5 1.25 0 X Inulin (4w ,s) o 5!
0.06 0.03 0 X, Tragacanth gum (4 ,3) | oS
19 10 1 X;3 Storage time (55,) 5,48 Ol

SS e Sl M5 g 48, )80 O Sl 2 b Y g
Table 2. Box-Behnken design used to produce synbiotic yogurt

(22) eSS Ol (42,3) o 54! (42 ,2) | 055!
Storage time (Day) Inulin (%) Tragacanth gum (%) Test
1 2.5 0.03 1
19 1.25 0.06 2
10 1.25 0.03 3
19 2.5 0.03 4
10 1.25 0.03 5
10 2.5 0.06 6
10 1.25 0.03 7
10 1.25 0.03 8
10 1.25 0.03 9
19 1.25 0 10
10 2.5 0 11
10 0 0 12
19 1.25 0.06 13
1 1.25 0 14
19 0 0.03 15
1 0 0.03 16
10 0 0.06 17
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Table 3. ANOVA analysis results of the fitted model on the response data in the prepared yogurt

B s Soled &Ml S N
o . . [CEISA S h
Probiotics count Syneresis Firmness Degrees o
. [€ane . . [€ane . . [€ane . of Source
P | sl P | sl P | !
o e s a o e s a o e =2 edom
<0.0001 5 7.87 <0.0001 441.88 24.19 <0.0001 4433.03 132.75 9 ModelJ..
sk
Linear effect
<0.0001 1.52 0.39 0.0003 46.42 241 <0.0001 1420.68 13.33 1 Xy
<0.0001 2.37 041 <0.0001 235.88 543 0.0006 454.95 7.54 1 X,
<0.0001 0.011 -0.49 0.018 9.75 -1.10 <0.0001 1626.10 41.26 1 X3
Interaction
effect
0.3030ns  0.001 0.052  0.1412ns 2.84 -0.84 0.0437 76.77 4.38 1 X1 X
0.0029 0.001 -0.21 0.5610 ns 0.38 -0.31 0.0054 199.93 7.07 1 Xi1X;3
0.1888ns  0.002 -0.069 0.4761ns 0.59 0.38 0.0453 67.07 4.09 1 X2X;3
p o3 4
Quadratic
effect
0.0194 0.081 0.14 0.1040 ns 3.60 0.92 0.4208 ns 9.30 1.49 1 X2
0.0057 0.14 -0.18 <0.0001 124.49 5.44 <0.0001 179.16 -6.52 1 X2
0.0007 0.30 0.27 0.0166 10.12 1.55 0.0071 423.81 10.03 1 X52
o liladls
- 0.062 - - 7.23 - - 89.05 - 7 o
Residual
L
0.1684ns  0.043 - 0.1552ns  5.03 - 0.0620ns  72.30 - 3 Skt
Lack of fit
= glas
- 0020 - - 2.20 - - 16.75 - 4 ol
Pure error
S g
- 5.21 - - 449.11 - - 4522.08 - 16 Total
correction
- - 0.988 - - 0.989 - - 0.98 - R’
V.:E;S/jj\ﬁ R?
- - 0972 - - 0.976 - - 0.96 - oL
Adjusted R?
- - 1.18 - - 2.88 - - 3.64 - CvV
- 7.89 - 27.91 - 135.10 - Mean ;.S
- 0.47 - 83.86 - 1183 - PRESS

Sl pxe pde =18

<o



Oy g (JPWLS CouS dinord

S g ole i 15 5 sl Cale Dlojen ST e SRl - IS
Figure 1. Plot of simultaneous effect of inulin and tragacanth gum concentration on the firmness
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Table 4. Comparison between the optimized test and experimental results

S sl (05 0> AS dols o )8 (Sosmsn Ltole (s 3) slmld (0 5) s S5 g el
Desirability Probiotic count (logcfu/g) Synersis (%) Firmness (g) Synbiotic yogurt
Je 5l ol s
0.76 7.98 24.56 177.06 e
Optimized results
“losl sl b s
- 7.9240.45 23.8942.79  165.3613.02 e
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Abstract

Background and objectives: Nowadays yogurt is produced as the most important probiotic
dairy product around the world. Probiotics are alive microorganisms that when consumed in
sufficient quantities on a regular basis, have beneficial effects on the health of their host. Also,
prebiotics are indigestible carbohydrate compounds for human that have ability to improve
growth or activity of one or a limited number of probiotic bacteria (Enteric bacteria).
Combination of prebiotic and probiotic is called synbiotic that consult more health benefits. The
aim of this study was to investigate physical and microbial properties of synbiotic yogurt
containing Lactobacillus acidophilus, inulin and gum tragacanth.

Materials and methods: Lactobacillus acidophilus type LAS was used as probiotic culture. To
determine optimal conditions of synbiotic yogurt production, three factors including inulin
concentration (0-2.5%), gum tragacanth concentration (0-0.06%) and shelf life (1-19 day) was
considered as independent variables and their effects on hardness, syneresis and probiotic count
were evaluated. To optimize process variables in synbiotic yogurt production, Response surface
methodology (RSM) based on Box Behnken method was uses in order to get the highest value
for texture and probiotic counts and the least syneresis value.

Results: Analysis of variances of data showed that all independent variables had significant
effects (p<<0.05) on measured parameters. The overall coefficients of determination (R2) for
hardness, syneresis and probiotic count characteristics were 0.98, 0.98 and 0.99 respectively.
Adjusted R* and Coefficient of variation showed the proper fitness of the mode. Optimum
conditions to produce synbiotic yogurt with a maximum hardness and probiotics count and the
least syneresis was determined as 2.35% inulin and 0.04% tragacanth gum in 16 days of storage.
The yogurt texture was improved as inulin concentration and storage time were increased, while
tragacanth gum had bilateral effects. Yogurt hardness was enhanced as tragacanth gum
concentration was increased up to 0.03% while addition of higher amount of gum (0.06%)
reduced the yogurt quality. The increasing tragacanth gum and inulin concentration had positive
effect on the probiotic count, but by passing the storage time the probiotic count was reduced.
Defined values for hardness, syneresis, probiotic count and desirability in optimized situation
were 177.63 g, 24.56%, 7.98 log cfu/g and 0.76, respectively.

Conclusion: Our results showed that Inulin and tragacanth can be used as prebiotic component
in fermented dairy products. Probiotic yogurt had high viable cell counts during a 19-day
storage period so that the viable cell counts of L. acidophilus were always higher than 6.90 log
cfu/g, which is a good value for fermented products containing probiotics.

Keywords: Inulin, RSM, Tragacanth gum, Lactobacillus acidophilus, Synbiotic yogurt
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