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Table 3-1-Analysis Variance of pH values of Samples of synbiotic apple jelly

Dependent Variable:pH

Source Type Il Sum of Squares  df ~ Mean Square F Sig.
Corrected Model 4252 23 .018 328.377  .000
Intercept 1168.620 1 1168.620 2.078E7  .000
Inulin .316 3 .105 1.874E3  .000
Probiotic .010 1 .010 174.222  .000
StorageTime .094 2 .047 833.167  .000
Inulin * Probiotic .003 3 .001 15.556 .000
Inulin * StorageTime .001 6 .000 3.537 .006
Probiotic * StorageTime .001 2 .000 5.056 .010
Inulin * Probiotic * 001 6 000 1944 093
StorageTime
Error .003 48 5.625E-5
Total 1169.047 72
Corrected Total 428 71

a. R Squared = .994 (Adjusted R Squared = .991)
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Fig. 3-1. Changes in the pH value of gel samples with changes in the percentage of inulin
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Fig.3-2. The viability of Lactobacillus acidophilus with pH changes
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Fig. 3-3. Changes in the pH value of gel samples during the storage period
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Table 3-2. Analysis Variance of Brix values of synbiotic apple jelly samples

Dependent Variable:Brix

Type 111 Sum of
Source Squares
Corrected Model 493.991°
Intercept 43000.054
Inulin 395.557
Probiotic 33.397
StorageTime 32.344
Inulin * Probiotic 125
Inulin * StorageTime .005
Probiotic * StorageTime 32.562
Inulin * Probiotic * StorageTime .002
Error .009
Total 43494.055
Corrected Total 494.001

df Mean Square F Sig.
23 21.478 1.093E5 .000
1 43000.054 2.189E8 .000
3 131.852 6.711E5 .000
1 33.397 1.700E5 .000
2 16.172 8.231E4 .000
3 .042 211.936 .000
6 .001 4110 .002
2 16.281 8.287E4 .000
6 .000 1.785 122

48 .000

72

71

a. R Squared = 1.000 (Adjusted R Squared = 1.000)
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Fig.3-4. Changes in Brix value of gel samples with changes in inulin percentage
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Fig. 3-5. Interaction between Brix value of gel samples and Lactobacillus acidophilus bacteria
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Fig.3-6. Changes in Brix value of gel samples during the storage period
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Table 3-3. Analysis Variance of Turbidity values of synbiotic apple jelly samples

Dependent Variable: Turbidity

Source Type I Sum of df Mean Square F Sig.
Squares
Corrected Model 4001.704* 23 173.987 1.711E5 .000
Intercept 13162.531 1 13162.531 1.295E7 .000
Inulin 3863.079 3 1287.693 1.267E6 .000
Probiotic .146 1 .146 143.410 .000
StorageTime 138.384 2 69.192 6.806E4 .000
Inulin * Probiotic .084 3 .028 27.451 .000
Inulin * StorageTime .002 6 .000 276 946
Probiotic * StorageTime .003 2 .001 1.392 .258
Inulin * Proplotlc - .007 6 .001 1.192 327
StorageTime
Error .049 48 .001
Total 17164.284 72
Corrected Total 4001.753 71

a. R Squared = 1.000 (Adjusted R Squared = 1.000)
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Fig.3-7. Changes in Turbidity value of gel samples with different percentage of Inulin
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Fig. 3-9. Changes in turbidity value of gel samples during the storage period
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Table 3-4. Variance analysis table of syneresis values of synbiotic apple jelly samples

Source Type 111 Sum df Mean Square F Sig.
of Squares
Corrected Model 1016.4542 23 44.194 3.924E3 .000
Intercept 1785.315 1 1785.315 1.585E5 .000
Inulin 24.418 3 8.139 722.757 .000
Probiotic .050 1 .050 4.399 .041
StorageTime 980.178 2 490.089 4.352E4 .000
Inulin * Probiotic .003 3 .001 .090 .965
Inulin * StorageTime 11.696 6 1.949 173.104 .000
Probiotic * StorageTime .076 2 .038 3.368 .043
Inulin * Probiotic * StorageTime .033 6 .005 .488 .814
Error 541 48 011
Total 2802.309 72
Corrected Total 1016.994 71

a. R Squared =.999 (Adjusted R Squared =.999)
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Fig. 3-10. Changes in the amount of syneresis of gel samples against changes in the percentage of inulin
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Fig. 3-11. Changes in syneresis value of gel samples against Lactobacillus acidophilus bacteria
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Fig.3-12. Changes in syneresis value of gel samples during the storage period
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Fig.3-13. Changes in the population of Lactobacillus acidophilus bacteria in two periods of 0 and 30 days
after inoculation in apple jelly samples
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Table 3-5. Texture characteristics of synbiotic and control apple jelly samples

Treatments Texture characteristics
Hardness Adhesivness Cohesivness Springines Chewiness
Control 3783.7 -105.103 0.855 140 4530.94
Synbiotic 2200 -73.5 0.851 96.67 1810.81
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Table 3-6- Variance analysis table of sensory evaluation results of biotic apple jelly samples

Source Dependent Variable Type Il Sum of Squares df Mean Square F Sig.
Corrected Model Flavor 1.5002 1 1.500 4.500 101
Color 2.667° 1 2.667 8.000 .047
Taste 2.667¢ 1 2.667 8.000 .047
MouthFeeling .167¢ 1 167 .500 519
Desirability 2.667¢ 1 2.667 8.000 .047
Intercept Flavor 104.167 1 104.167 312.500 .000
Color 96.000 1 96.000 288.000 .000
Taste 96.000 1 96.000 288.000 .000
MouthFeeling 73.500 1 73.500 220.500 .000
Desirability 96.000 1 96.000 288.000 .000
Treatment Flavor 1.500 1 1.500 4.500 101
Color 2.667 1 2.667 8.000 .047
Taste 2.667 1 2.667 8.000 .047
MouthFeeling 167 1 167 .500 519
Desirability 2.667 1 2.667 8.000 .047
Error Flavor 1.333 4 .333
Color 1.333 4 .333
Taste 1.333 4 .333
MouthFeeling 1.333 4 .333

1 -Texture Profile Analysis
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Desirability 1.333 4 .333
Total Flavor 107.000 6
Color 100.000 6
Taste 100.000 6
MouthFeeling 75.000 6
Desirability 100.000 6
Corrected Total Flavor 2.833 5
Color 4.000 5
Taste 4.000 5
MouthFeel 1.500 5
Desirability 4.000 5

a. R Squared = .529 (Adjusted R Squared = .412)

b. R Squared = .667 (Adjusted R Squared = .583)

¢. R Squared = .667 (Adjusted R Squared = .583)

d. R Squared = .111 (Adjusted R Squared = -.111)

Al & 0l & Cored (K5 5 o #0305 prb Sliel s e
(-1 a s) (p<0.05) s 3
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Fig. 3-17. Changes in organoleptic parameters including aroma (a), taste (b), color (c), mouthfeel (d) and
overall acceptance (e)
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In this study, the production of synbiotic apple jelly containing
inulin (0 to 3%) and Lactobacillus acidophilus bacteria (10!
cfu/ml) was studied. The amount of pH, brix, syneresis,
turbidity, viability, textural characteristics and sensory
evaluation tests were conducted. These evaluations were
performed during the 30-day maintenance period. The results
indicated that with the increase in the amount of inulin, pH, Brix
and turbidity of the samples increased. The syneresis of apple
jelly samples also decreased with the increase of inulin. Adding
probiotic bacteria to apple jelly increased the syneresis of the
samples. The results showed that with increasing time, the pH
of apple jelly samples decreased from 4.07 to 3.98. The turbidity
of the samples also increased significantly during the storage
period. The most changes in the 30-day storage period were
related to the syneresis tests, which increased the syneresis of
the samples as the storage time increased. Synbiotic apple jelly
samples had a softer texture than the control sample. The
synbiotic apple jelly sample had better chewability than the
control sample. Lactobacillus acidophilus had a higher viability
in the sample containing inulin, which decreased with
increasing time.
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