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Table 1 Chemical composition of the extracted inulin from chicory root compared with commercial

inulin
Total Reduced Inulin Polimerization
Sample carbohydrates sugar content degree Dry matter Ash
In_ulm from 48.31+0.13 3.25+0.12  45.06+0.87 14.86+0.45 91.82+0.23  4.99+0.14
chicory root
CO?:}”JE;C'a' 73.58+0.21 3.8540.04 69.73+1.32  21.03+0.68 90.63+0.69  0.2+0.02
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Tabel 2 Changes in acidity and pH of different samples of the synbiotic yogurt during refrigerator storage
Treatment Day 1 Day 7 Day 14 Day 21
Acidity
Control 78.35+0.03™ 81.400.01" 85.60+0.01" 88.20+0.01
1% Inulin 80.50+0.02" 84.90+0.03' 87.70+0.02° 91.50+0.02¢
2% Inulin 80.25+0.01' 85.10+0.04' 89.20+0.04° 93.20+0.04°
3% Inulin 83.20+0.02! 87.80+0.02° 92.50+0.03° 96.45+0.01°
Control 78.35+0.03" 81.40+0.02™ 85.60+0.03 88.20+0.03°
1.5% Chicory Extract 79.00+0.04" 81.30:£0.02" 84.80+0.02° 82.60:+0.03%f
3 % Chicory Extract 77.50+0.02' 80.40+0.01"" 85.10+0.04" 84.00:+0.02°*
4% Chicory Extract 81.20+0.01% 81.80+0.01°% 86.50+0.02% 88.40+0.04°
pH
Control 4.43+0.04 4.35+0.03%° 4.12+0.02° 4.01+0. 03
1% Inulin 4.35+0.03*° 4.26+0.05" 4.10%0.03° 4.05+0.02%
2% Inulin 4.38+0.03% 4.27+0.01% 4.10+0.01° 3.95+0.019
3% Inulin 4.32+0.01°“ 4.12+0.02° 3.96+0.05¢ 3.80+0.02"
Control 4.43+0.02° 4.35+0.05® 4.12+0.02°% 4.01+0.03%
1.5% Chicory Extract 4.26+0.03*° 4.09+0.03% 3.96+0.05° 4.01%0.04%
3 % Chicory Extract 4.40+0.04® 4.20+0.02" 3.97+0.02° 4.03+0.05%
4% Chicory Extract 4.34+0.01® 4.22+0.02°° 4.04+0.01% 3.91+0.03°

* Different letters indicate significant differences at a confidence level of 95% (p<0.05).
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Fig 1 Changes in viscosity of different samples of the
synbiotic yogurt during refrigerator storage (A:
commercial inulin and B: extracted inulin from

chicory)
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Fig 2 Changes in Syneresis of different samples of
the synbiotic yogurt during refrigerator storage (A:
Commercial Inulin and B: extracted inulin from
chicory)
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Tabel 3 Viability (log CFU/mL) of the probiotic bacteria (Lactobacillus acidophilus and Bifidobacterium
lactis) in the synbiotic yogurt

Treatment Day 1 Day 7 Day 14 Day 21
Lactobacillus acidophilus

Control 4.42+0.03° 7.95+0.05% 7.78+0.04% 6.28+0.06'

1% Inulin 7.68+0.02° 8.12+0.04% 8.34+0.03"™ 7.12+0.03"
2% Inulin 7.79+0.04°f 8.42+0.03" 8.35+0.03"™ 7.67+0.02°0

3% Inulin 7.58+0.01™ 8.35+0.02" 9.08+0.02 8.45+0.05"
Control 4.42+0.02% 7.95+0.05° 7.78+0.04° 6.28+0.06'

1.5% Chicory Extract 7.50+0.03° 7.75+0.04% 7.38+0.05¢ 6.33+0.04'
3 % Chicory Extract 7.6520.06%" 7.86+0.02" 6.97+0.03" 6.21+0.03'
4% Chicory Extract 7.83+0.04™ 8.22+0.02 7.55+0.01%f 7.38+0.029

Bifidobacterium lactis

Control 7.86+0.03° 8.25+0.02° 7.96+0.01% 5.88+0.02"

1% Inulin 7.91+0.04™ 8.35+0.05™ 8.98+0.02° 6.95+0.04'

2% Inulin 7.900.02% 8.4520.06° 9.08+0.03 7.1520.05"

3% Inulin 8.05+0.06' 9.25+0.4° 8.65+0.03° 6.48+0.01
Control 7.86+0.04° 8.25+0.06° 7.96+0.03° 5.88+0.06"

1.5% Chicory Extract 7.88+0.03 7.99+0.05" 6.88+0.04° 5.96+0.03%"
3 % Chicory Extract 7.85+0.02° 7.32+0.04¢ 6.45+0.05 6.08+0.019
4% Chicory Extract 7.65+0.01° 8.05+0.03" 7.22+0.06" 6.10+0.029

* Different letters indicate significant differences at a confidence level of 95% (p<0.05).
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Tabel 4 Color properties (L*, a and b) of different samples of the synbiotic yogurt

Treatment Day 1 Day 7 Day 14 Day 21
N
Control 89.87+0.017 89.46+0.027 89.86+0.027 89.10+0.02%®
1% Inulin 89.90+0.01° 89.32+0.03? 89.40+0.05° 89.21+0.04%®
2% Inulin 88.86+0.02° 88.50+0.0b° 88.10+0.0° 88.42+0.04°
3% Inulin 88.10+0.03° 88.80+0.02° 87.35+0.03° 87.55+0.05°
Control 89.87+0.05° 89.46+0.027 89.86+0.037 89.10+0.02%®
1.5% Chicory Extract 87.17+0.04° 87.16+0.05* 87.15+0.02*° 87.11+0.01°°
3 % Chicory Extract 85.11+0.03° 85.06+0.02° 85.03+0.05° 85.02+0.05°
4% Chicory Extract 78.81+0.06° 78.79+0.04° 78.76+0.04° 78.72+0.03°
-
Control -1.3240.03° -1.35+0.01° -1.28+0.03® -1.25+0.04%®
1% Inulin -1.40+0.02" -1.48+0.02° -1.55+0.02¢ -1.50+0.05%
2% Inulin -1.18+0.02% -1.11+0.04% -1.31+0.04%® -1.46+0.02°
3% Inulin -1.3240.04%® -1.38+0.05™ -1.58+0.06" -1.69+0.03°
Control -1.32+0.04° -1.35+0.02° -1.28+0.03° -1.25+0.01¢
1.5% Chicory Extract -0.31+0.05° -0.31+0.01° 0.32+0.04° -0.35+0.02°
3 % Chicory Extract 0.43+0.03" 0.45+0.02" 0.52+0.05" 0.60+0.02"
4% Chicory Extract 1.87+0.06° 1.65+0.03? 1.74+0.06° 1.68+0.03?
o
Control 10.98+0.02° 11.08+0.04° 11.02+0.04° 11.20+0.04®
1% Inulin 11.56+0.03% 11.45+0.05° 11.50+0.03% 11.60+0.06°
2% Inulin 11.43+0.06° 11.40+0.03% 11.35+0.05° 11.42+0.04%
3% Inulin 10.87+0.05° 10.80+0.01° 10.70+0.02° 10.75+0.05°
Control 10.98+0.04° 11.08+0.01° 11.02+0.03° 11.20+0.02°
1.5% Chicory Extract 12.75+0.02° 12.74+0.03° 12.73+0.04° 12.73+0.03°
3 % Chicory Extract 13.42+0.01° 13.44+0.04° 13.45+0.05° 13.46+0.01°
4% Chicory Extract 15.19+0.05° 15.17+0.05° 15.13+0.06° 15.09+0.02°

* Different letters indicate significant differences at a confidence level of 95% (p<0.05).
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Tabel 5. Sensory evaluation of different samples of the synbiotic yogurt

Treatment Day 1 Day 7 Day 14 Day 21
Color
Control 4.50+0.05®° 4.70+0.06° 4.30+0.05®° 4.00+0.00°
1% Inulin 4.60+0.03% 4.80+0.07° 4.50+0.04%° 4.50+0.04%°
2% Inulin 4.50+0.02%° 4.50+0.06™° 4.30+0.06™° 4.30+0.01%°
3% Inulin 4.60+0.03% 4.50+0.05%° 4.10+0.02" 4.10+0.03*°
Control 4.50+0.05® 4.70+0.02° 4.30+0.03" 4.00+0.00
1.5% Chicory Extract 4.00+0.004 3.70+0.03% 3.50+0.07° 3.60+0.05°
3 % Chicory Extract 3.50+0.06° 3.50+0.05° 3.00+0.00f 3.00+0.00f
4% Chicory Extract 3.00+0.00f 2.50+0.05¢ 3.00+0.00f 2.80+0.05™
Texture
Control 4.00+0.00°* 4.00+0.00°* 3.50+0.05° 3.00+0.00"
1% Inulin 4.30+0.02" 4.20+0.05°™ 4.00+0.00% 3.70+0.02%
2% Inulin 4.50%0.05%° 4.00+0.00% 4.30+0.04" 4.00+0.00%
3% Inulin 5.00+0.00° 4.50+0.05%° 4.60+0.05% 4.30+0.04"
Control 4.00£0.007 4.00£0.007 3.50+0.02b° 3.00+0.00°
1.5% Chicory Extract 4.00£0.00° 3.50+0.04" 3.50+0.04b° 3.70+0.05%
3 % Chicory Extract 3.80+0.06% 3.50+0.05™ 3.20+0.05¢° 2.90+0.06°
4% Chicory Extract 3.50+0.05™ 3.00.00¢ 3.00+0.00° 2.50+0.07°
Flavour
Control 4.13+0.03° 4.60+0.04° 3.56+0.03° 3.16+0.05°
1% Inulin 4.56+0.02° 4.56+0.06" 4.10£0.04° 4.0310.03°
2% Inulin 5.00+0.00° 4.90+0.07% 4.63%0.06" 4.1340.02°
3% Inulin 4.95+0.02° 4.53+0.08" 4.05%0.02° 3.86+0.04°
Control 4.13+0.04° 4.60%0.05° 3.56+0.02° 3.16+0.03%
1.5% Chicory Extract 4.20+0.02" 4.00+0.00™ 3.50+0.06° 3.00+0.00"
3 % Chicory Extract 4.00+0.00™ 3.70+0.04% 3.40+0.05% 3.00+0.00"
4% Chicory Extract 3.70+0.03% 3.00+0.00f 2.50+0.03° 2.00+0.00"
Acceptability
Control 4.00+0.00°* 4.00+0.00°* 3.50+0.05% 3.00+0.00°
1% Inulin 4.30+0.03*° 4.5010.04® 4.00+0.00°™ 3.50+0.04%
2% Inulin 4.70%0.042 4.80+0.02° 4.00+0.00°™ 3.80+0.03%
3% Inulin 4.80%0.05° 4.40+0.06™° 4.00+0.00°™ 4.00+0.00b*
Control 4.00+0.00° 4.00+0.00° 3.50+0.04 3.00+0.00°
1.5% Chicory Extract 4.00£0.00° 4.00£0.00° 3.80+0.05% 3.70+0.05%°
3 % Chicory Extract 3.50+0.05™ 3.40+0.05° 3.00+0.00¢ 3.00+0.00¢
4% Chicory Extract 3.00+0.00f 2.50+0.04 2.00+0.00° 2.00+0.00°
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Comparison of the effect of extracted inulin from native chicory
root with commercial inulin on the viability of probiotics and
physicochemical, rheological and sensory properties of synbiotic
yogurt
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The purpose of this study was to compare the effects of extracted inulin from chicory root and
commercial inulin on synbiotic yogurt properties during 21 days at refrigerator storage. Inulin powder
from chicory root (0, 1.5, 3 and 4%) and commercial inulin (0, 1, 2 and 3%) were used in synbiotic yogurt
containing Lactobacillus acidophilus and Bifidobacterium lactis. The addition of commercial inulin and
the extracted inulin powder increased acidity and consequently decreased pH. Adding commercial inulin
to milk increased the viscosity and reduced the final product syneresis. The extracted inulin powder at
low concentrations had a positive effect on these properties. By increasing storage time, the acidity and
syneresis of the synbiotic yogurt increased and pH decreased. The presence of these compounds in milk
had a positive effect on the viability of the probiotics bacteria in yogurt, which the effect of commercial
inulin on the survival of probiotic bacteria being greater than that of the extracted inulin. Addition of
commercial inulin had no significant effect on the color properties of the yogurt samples, while the
addition of the extracted inulin powder significantly reduced the brightness index (L*) compared to the
control sample and increased the redness (a*) and yellowness (b*) indexes. All sensory properties
improved by increasing commercial inulin, whereas 1.5% of the extracted inulin powder had no negative
effect on sensory properties of the synbiotic yogurt compared to control.

Keywords: Bifidobacterium lactis, Chicory, Lactobacillus acidophilus, Inulin, Synbiotic yogurt
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