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2. Lactic acid bacteria (LAB)
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Table 1 Effect of inulin and green banana flour on pH changes of yogurt samples during 4 weeks of

refrigeration
Treatment Storage time (day)
1 7 14 21 28
Control L.p. 4.42+0.01* 4.43 +0.00® 4.28 + 0.00°C 4.23 +0.01°° 4.19 +0.05%
Inuline +L.p. 4.41 £ 0.00* 4.19+ 0.05* 4.14£0.01*¢ 4.09 + 0.06™ 4.03 +0.00*
Banana flour +L.p. 4.40 + 0.02** 4.22+0.00" 4.16 +0.02°¢ 4.11+0.02*° 4.05+0.03*
Control B.c. 4.42 +0.00** 436+0.03"® 4.29 + (.08 4.23 +0.00°° 4.17+0.01%
Inuline +B.c. 4.42+0.01° 4.18+0.01°8 4.13+0.03* 4.07 £ 0.05 4.01+0.06°
Banana flour +B.c. 4.41+0.03* 421+0.078 4.15+0.05% 4.10+0.03° 4.04 £ 0.04%

Values shown indicate mean of three independent readings + SD. Different lowercase letters indicate a
significant difference at the level of P <0.05 between different treatments. Different uppercase letters indicate a
significant difference at the level of P <0.05 between different storage times. L.p.: Lactobacillus plantarum,

B.c.: Bacillus coagulans

Table 2 Effect of inulin and green banana flour on changes in acidity (% lactic acid) of yogurt

samples during 4 weeks of refrigeration

Treatment Storage time (day)
1 7 14 21 28
Control L.p. 0.94+0.01"*  1.00£0.06™  1.04+0.08°  1.08+0.09°  1.11+0.08F
Inuline + L.p. 0.92+£0.03**  1.09+0.11"®  1.14£0.04°°  1.20+0.04°®  1.25+0.10"
Banana flour + Lp.  0.91£0.10  1.10+£0.05®  1.16+0.09°°  1.22+0.06"  1.27+0.06"
Control B.c. 0.94+0.02**  1.01+0.08"™  1.05+£0.06°  1.09+0.10°®  1.12+0.05"
Inuline + B.c. 0.93+£0.01"  1.08+0.03®  1.14£0.05°  1.19+0.08°  1.23+0.04"
Banana flour +B.c. 0.92+0.04*  1.11+0.09®  1.16+0.10°  1.21+0.05°  1.26+0.09"

Values shown indicate mean of three independent readings + SD. Different lowercase letters indicate a
significant difference at the level of P <0.05 between different treatments. Different uppercase letters indicate a
significant difference at the level of P <0.05 between different storage times. L.p.: Lactobacillus plantarum,

B.c.: Bacillus coagulans
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Table 3 Effect of inulin and green banana flour on changes in dry matter (%) of yogurt samples

during 4 weeks of refrigeration

Treatment Storage time (day)
1 7 14 21 28
Control L.p. 13.34+ 0.06" 13.35+0.04° 13.32£0.02°*  13.34+0.04"  13.38+0.05"*

Inuline +L.p.

Banana flour +L.p.

Control B.c.
Inuline +B.c.

Banana flour +B.c.

13.58 + 0.06**
13.5+ 50.02*
13.32 + 0.05°*
13.57 £ 0.01*
13.59 +0.03*

13.54 £ 0.03*
13.56 + 0.02**
13.31 + 0.06°
13.59 £ 0.01%
13.58 +0.02**

13.57 £ 0.04**
13.54 £ 0.01%
13.30 + 0.03°*
13.60 + 0.06**
13.59 + 0.04**

13.56 + 0.07*
13.55+0.03*
13.28 £ 0.02°*
13.58 £ 0.04**
13.40+ 0.1

13.55+0.01*
13.56 + 0.04**
13.30 + 0.02°*
13.57 £ 0.07**
13.57 £ 0.03*

Values shown indicate mean of three independent readings &+ SD. Different lowercase letters indicate a
significant difference at the level of P <0.05 between different treatments. Different uppercase letters indicate a
significant difference at the level of P <0.05 between different storage times. L.p.: Lactobacillus plantarum,
B.c.: Bacillus coagulans
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Table 4 Effect of inulin and green banana flour on the viability of total lactic acid bacteria (Log cfu/g)
in yogurt samples during 4 weeks of refrigeration

Treatment Storage time (day)
1 7 14 21 28 Reduction

cycle

Control L.p. 9.09+0.11**  8.72+0.21°®  832+0.19%®  7.62+0.21°C  6.82+0.23P 2.27
Inuline +L.p. 9.090.08** 9.04+0.15  8.64+021®  7.94+0.12°  7.29+0.19® 1.80
Banana flour +L.p.  9.09+0.02**  8.98+0.30**  8.58+0.36"®  7.84+0.35%  7.14+ 031" 1.95
Control B.c. 9.09+0.10"  9.09+0.10*  8.69+0.17°®  8.16+0.17°°  7.74+0.18"° 1.35
Inuline +B.c. 9.08+0.31**  9.09+0.25**  8.69+0.19"®  829+0.32°  7.85+0.20%" 1.23
Banana flour +B.c.  9.07+0.21**  9.09+0.14*  8.69+0.20®  824+0.09°°  7.80+0.15% 1.27

Values shown indicate mean of three independent readings &+ SD. Different lowercase letters indicate a
significant difference at the level of P <0.05 between different treatments. Different uppercase letters indicate a
significant difference at the level of P <0.05 between different storage times. L.p.: Lactobacillus plantarum,
B.c.: Bacillus coagulans
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Fig 1 Effect of inulin and green banana flour on the
viability of Lactobacillus plantarum (Log cfu/g) in
yogurt samples during 4 weeks of refrigeration.
Different lowercase letters indicate a significant
difference at the level of P <0.05 between different
treatments at a same storage time. L.p.:
Lactobacillus plantarum.
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Fig 2 Effect of inulin and green banana flour on the
viability of Bacillus coagulans (Log cfu/g) in
yogurt samples during 4 weeks of refrigeration.
Different lowercase letters indicate a significant
difference at the level of P <0.05 between different
treatments at a same storage time. B.c.: Bacillus
coagulans
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Table 5 Survival percentage of Lactobacillus plantarum and Bacillus coagulans in yogurt samples
during 4 weeks of refrigeration

Yogurt Microorganism

Storage time (day)

1 7 14 21 28

- L. plantarum 100 95.70  91.29  83.57  74.20
Probiotic

B. coagulans 100 99.89 93.50  89.21 84.58
Synbiotic containing L. plantarum 100 98.24 9427 87.11  79.63
inulin B. coagulans 100 99.78 9526 91.19  86.23
Synbiotic containing L. plantarum 100 96.92 92,51 85.02 77.31
green banana flour B. coagulans 100 99.78 9450  90.54  85.59
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Today, yogurt is produced as the most important probiotic dairy product worldwide
and marketed. The combination of prebiotics with probiotics is called synbiotics,
which have more beneficial effects on host health. This study was performed to
compare the effect of inulin and green banana flour on the properties of synbiotic
yogurt during 28 days of refrigerated storage. Inulin and green banana flour were
used at 2% levels in synbiotic yogurt containing Lactobacillus plantarum and
Bacillus coagulans and compared with control (probiotic) yogurt. The results
showed that with increasing storage time, the acidity of all treatments increased and
the pH value decreased. Addition of inulin and green banana flour increased the
acidity and decreased the pH in the synbiotic samples, but no significant difference
was observed between the two prebiotics used. Dry matter content in synbiotic
treatments was significantly higher than control treatments (P <0.05). The presence
of both prebiotic compound had a positive effect on the survival capability of
probiotic bacteria in yogurt. The effect of inulin on the survival of L. plantarum was
greater than of green banana flour, but in treatment of B. coagulans there was no
significant difference between the two prebiotics. Count of L. plantarum and B.
coagulans was higher than the recommended limit of 6 Log cfu /g in all samples of
synbiotic yogurt during storage for 4 weeks. Survival of B. coagulans were higher
than L. plantarum. According to the results of this study, it can be said that green
banana flour has pre-biotic properties and is effective in maintaining the survival of
probiotic bacteria, so it can be concluded that this combination has a high potential
for use in healthy foods.
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