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1. Resistant starch
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Table 1 Changes in the acidity (%lactic acid) of low-fat synbiotic yogurt

Day

1 7 14 21 28
reatment

Low-fat control 1.15+0.01° 1.17+0.01°® 1.17+0.01°® 1.26+0.05* 1.27+0.01%

High-fat control ~ 1.14+0.01° 1.16£0.01°¢ 1.20£0.01 °® 1.224+0.02°® 1.2940.02%*
1 1.1440.07°C 1.09+0.07°® 1.16+0.08°8 1.39+0.08 1.414+0.06%*
2 1.1240.09%° 1.1340.04%¢ 1.20+0.05°¢ 1.39+0.23%8 1.66+0.04"
3 1.13+0.03® 1.17+0.05 *° 1.64+0.08 *C 2.24+0.05® 2.35+0.01°4

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.

Table 2 Changes in pH of low-fat synbiotic yogurt

Day

1 7 14 21 28
Treatment

Low-fat control 4.13+0.02 ** 4.01+0.02°® 4.02+0.03%" 3.80+0.02% 3.75+0.05%

High-fat control 4.18+0.02 ** 4.07+0.01°8 3.84+0.01° 3.77+0.03*° 3.71x0.02*

1 4.18+0.02** 4.15+0.01%® 3.63+0.01°¢ 3.4140.02°° 3.39+0.01°°

2 4.16+0.01 ** 3.91+0.03 ® 3.62+0.02°¢ 3.48+0.06 P 3.4240.02°°

3 4.18+0.03** 3.69+0.05%® 3.4140.05% 3.1240.02%° 2.97+0.08F

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Fig 1 Changes in the viscosity (centipoise) of low-
fat synbiotic yogurt. The same lowercase letters are
not significantly different between different
treatments for each day at P> 0.05. Values of the
same treatment, followed by the same uppercase
letter, are not statistically different at P> 0.05.
Treatments include: Low-fat control: Low-fat
synbiotic yogurt containing B. coagulans without
green banana flour; High-fat control: High-fat
synbiotic yogurt containing B. coagulans without
green banana flour; 1: Low-fat synbiotic yogurt
containing Bacillus coagulans and 1% green
banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana
flour; 3: Low-fat synbiotic yogurt containing 5.
coagulans and 3% green banana flour.
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Table 3 Changes in dry matter (%) of low-fat synbiotic yogurt samples

Day
Treatment 1 7 14 21 28
Low-fat control 15.39+0.01% 14.4+0.01® 12.40+0.01% 11.21£0.01° 10.38+0.01°¢
High-fat control ~ 16.85+0.03°*  15.06+0.03 13.53+0.09°C 12.55+0.03%° 10.960.03
1 16.48+0.01°*  15.91+0.08" 13.96+0.04¢ 13.01+0.02%° 11.2+0.03F
2 17.48+0.01°*  16.60+0.07°* 15.60+0.07°2 14.53+0.09°¢ 12.75+0.04°P
3 20.83+0.03°*  18.18+0.04%" 16.96+0.04*¢ 15.45+0.03"° 14.14+0.05"

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 4 Changes in the syneresis (%) of low-fat synbiotic yogurt samples

Day

Treatment 1 7 14 21 28
Low-fat control 8.83+0.03* 31.97+0.28%° 33.53+045*®  34.03+0.11*®  3745+031*
High-fat control 8.07+0.01°° 2450+021° 26.76+0.11°5¢ 27.97+022"F  30.37+0.25%

1 7.77+0.04°%  14.08+025C 1558+025  20.57+£033F  2624+0.67

2 1.17+£0.08®  12.67+0.67° 13.92+021%  18.63+0.31®  2242+0.10%

3 0.49+0.28%  070+033%®  277+032° 3.07+0.31° 3374021

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 5 Changes in the firmness (g) of low-fat synbiotic yogurt samples

Day

1 7 14 21 28
reatment

Low-fat control  30.81+0.59°F  36.12 +0.34" 45.84 + .95 53.18 + 0.63° 60.96 + 0.05°*

High-fat control 53.25+0.55 61.57+0.23° 75.43+1.04°C 99.37 +0.22"® 111.08 £ 0.04**
1 38.70 +1.03% 46.91 +0.03%° 56.01 +0.09% 70.33 + (.02 82.4+0.01%
2 55.87 +0.03°  63.74 £ 0.01°° 76.17 + 0.08°¢ 88.75 + 0.03® 104.44 + 0.01%*
3 96.4 +0.03"  104.27 + 0.01*° 116.7+0.08°¢  129.28 +0.03*® 144.97 + 0.01**

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 6 Changes in the adhesiveness (mJ) of synbiotic yogurt samples

Day
reatment 1 7

14 21 28

Low-fat control 0.46 +0.07°C  0.55 0>

0.61 £0.08"8  0.63+£0.078  0.66+0.02%*

High-fat control ~ 1.16£0.05®  1.29+0.04® 137+0.01°°  2.13+0.03bB  2.45+0.06™*
1 0.57+0.01®  0.61£0.01 0.68+0.01° 0.83 + 0*® 0.96 + 0.06"*
2 1.11+0.09°°  1.27+0.01°°  1.30+0.01°° 1.96 + 0B 2.35+0.05™
3 2.96+0.09°°  3.12+0.01°° 3.15+0.01°° 3.81+ 0" 4.2 +0.05*

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 7 Changes in the cohesiveness of synbiotic yogurt samples

Day 1 7 14 21 28
reatment
Low-fat control ~ 0.22 +0.03% 0.27 + 0.04°® 0.37+0.07* 0.38+0.01% 0.42 +0.03%*
High-fat control ~ 0.41£0.01°®  046+0.02">  0.56+0.02°°  0.61+0.01°®  0.73+0.02°*
1 0.23 + 0.02° 0.26 + 0.02° 0.35+0.01C 0.39+0.01® 0.45+0.03
2 0.37 £ 0.01¢ 0.46 + 0.01°° 0.52 +0.01°¢ 0.57 £0.01® 0.69 +0.01°*
3 1.10£0.01%° 1.19+0.01°¢ 1.21 £0.01°¢ 1.33+0.01°® 1.42 +£0.01*4

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 8 Changes in the lightness (L*) of low-fat synobiotic yogurt samples during refrigeration

Day
Treatment 1 7 14 21 28
Low-fat control 97.28 +£0.02°*  94.00 321"  90.67+1.53"  88.67+0.58"°  89.67 + 1.31*¢
High-fat control ~ 85.33£5.51°*®  86.00+4.58'*  84.67+6.43®  8233+2.08'  84.67+2.52

1 93.17+£2.62°*  92.67+6.21"*  90.33+2.32®  86.73 £3.15°C  87.33+3.31*
2 91.27+2.78*  89.67+2.21  86.97+3.16°®  85.67+1.53*8  86.67 +1.58"8
3 89.20 +3.61% 91.00+2.73%A 87.67+2.2°%  83.96+1.83°  81.33+0.78

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 9 Changes in the redness parameter (a*) of low-fat synobiotic yogurt samples during

refrigeration
Day 1 7 14 21 28
reatment

Low-fat control ~ 5.37 + 0.48°* 5.23 £0.58% 5.08 +0.38% 479 + 0.40% 4.53 +0.58™
Ig;%ﬂrgt 533+043"  517+0.58®  5.07+0.58C  4.83+058°  4.50+0.51®
1 5.42 +0.78* 5.32 £0.65" 5.03 +0.58% 4.81+0.71%° 4.50 +0.42°F
2 5.45+0.53* 5.27+0.51°8 5.09 +0.58% 4.87 +0.58° 4.57 +0.58"
3 5.26+0.27*4 5.13+£0.71*8 5.07 £0.61% 4.80 +0.23 4.55 +0.49"

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.
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Table 10 Changes in the yellowness parameter (b*) of low-fat synobiotic yogurt samples during

refrigeration
Day 1 7 14 21 28
reatment
Low-fat control  8.68 £0.94F  9.73+0.69° 11.67+0.52% 14.27+0.73®  16.63 +0.54"*
High-fat control ~ 9.33 £0.58°®  10.17+0.55°® 14.67+0.68C 15.67+0.58"  18.33 +0.45"
1 9.63+0.93®  11.67+0.45° 13.14+0.58C  14.97+0.35®  17.30 +0.42*
2 10.09 + 1.00°  11.49+0.76°° 14.83+0.92°°  15.60+0.41*®  18.13 £0.58"
3 11.72£0.95F  12.65+0.53""  16.71 +£0.89°C  18.33+0.35"®  20.23 +0.61**

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at 7> 0.05

503y s Sam 3l Ao 53 sl gkl 4 by COV VR WP OUE JOR S C S BV

Ml{@ﬂ\}f})]“))@dﬂd{bﬁf}@\dﬂs i
S S S s e

Aol u-’jsu_}fUﬂ‘ ul_,))\ )\Jﬁ] Jlan BURGIVN W e:)jT

4 gad Yz (P <o/00) wzils P2 Lo Dule &S
Gl s W an 58y s e e 30T Ao an (g5l

el 03 45 o lae LIS B S d
U sy aslllas L (YY) Lotfizade Dehkordi 3 g s 2l et 52 5 S sl el 4 by
Olis wels (Bl 5 o olss Kb olS ol T B Sl e e o AL e
SLassas S35 5 ostan 8l Kt oS 055580 5 sl DS S Sl g e 20T o
Jadr 53 a8 j5boles (P <0/00) wnils oo b (5)ls ome
S ol Ol OIS 0553 28 L 33 8 o sdalie

S s Ll J\;:.LIJJ(,.ALgé)l;dm Sl YY e, Uyl

s o Galidl ) Ladised IS 5 a0 5 5,108 o csbe
058 SolsS o (YY) oLKes 5 Ladjevardi [£Y]
Slads s 5l S st Ko sl b Cnle A 550 il
o ool 3 eslinal (1) 0Ll fams Jans o S S My RS ol Dby S ol TA
s lacbl e b g sl e o Sl s o gt I SIS PH 2008 4 U
0Ll e sl A 5 oS o glajlie 51 &) 50
5ot s ol A5 DY e 5 eslind

LYOT Wls (5 eS ol st

Cole @0l 4 bg S 2ndy 5L Lkl o 03
Ajjai A.JL.Z.AASJ.LL:L;AJM)}A ))TM))V LSJL7' uja-vs

i pFstae Sl LI B Sl s o 3 S

YAA


http://dx.doi.org/10.52547/fsct.18.116.277
https://fsct.modares.ac.ir/article-7-51537-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.18.116.277 ]

\i"# NA 09> ARNS d‘)LQ.A:'

Ol 2wl 5 psle alons

Table 11 Results of general acceptance of low-fat synobiotic yogurt samples

Da
Y Treatment 1 7 14 21 28
Low-fat control 2.53+£0.65"% 240+051°* 2.60+£051%  2.67+0.49"  2.02+0.49
High-fat control 413035 4.13+035" 433049  4.13+0.52**  3.85+0.41°
1 4.07+0.46™  440+051*  4.09+043  3.88+0.34"  3.57+0.35™®
2 423+0.52*  4.67+049"  427+035%  4.03+046  3.90+0.49%
3 2204041 2543052 2.53+0.52%%  2.60+0.51% 2.40+0.51®

Treatments include: Low-fat control: Low-fat synbiotic yogurt containing B. coagulans without green banana
flour; High-fat control: High-fat synbiotic yogurt containing B. coagulans without green banana flour; 1: Low-
fat synbiotic yogurt containing Bacillus coagulans and 1% green banana flour; 2: Low-fat synbiotic yogurt
containing B. coagulans and 2% green banana flour; 3: Low-fat synbiotic yogurt containing B. coagulans and
3% green banana flour
The same lowercase letters are not significantly different between different treatments for each day at P> 0.05.
Values of the same treatment, followed by the same uppercase letter, are not statistically different at P> 0.05.

[2] Krasaekoopt, W., Bhandari, B. & Deeth, H.
(2003).  Evaluation of encapsulation
technique of probiotics for yoghurt.
International Dairy Journal, 13, 3-13.

[3] Aghazadeh Meshgi, M., Mohammadi, K.,
Tutunchi, S., Farahanian, Z. (2010).
Production of nonfat set yogurt with corn
starch and gelatin. Journal of Food
Technology and nutrition, 7(3 (27)), 66-73.
[in Persian]

[4] Farahnaky, A., Safari, Z., Ahmadi Gorji,
F., Mesbahi, G. (2011). Use of gelatin as a
fat replacer for low fat cream production.
Journal of Food science and technology,
8(31), 45-52. [in Persian]

[5] Torres, 1. C., Rubio, J. M. A. & Ipsen, R.
(2012). Using fractal image analysis to
characterize microstructure of low-fat stirred
yoghurt manufactured with microparticulated
whey protein. Journal of Food Engineering,
109(4), 721-729.

[6] Milanovi¢, S. D., Cari¢, M. D., Puri¢, M.
S., Ili¢i¢, M. D. & Durakovi¢, K. G. (2007).
Physico-chemical properties of probiotic
yoghurt produced with transglutaminase.
Acta Periodica Technologica, (38), 45-52.

[7] Oliveira, R. P. D. S., Perego, P., De
Oliveira, M. N. & Converti, A. (2011).
Effect of inulin as a prebiotic to improve
growth and counts of a probiotic cocktail in
fermented skim milk. LWT-Food Science
and Technology, 44(2), 520-523.

[8] Endres, J.R., Clewell, A., Jade, K.A.,
Farber, T., Hauswirth, J. & Schauss, A.G.
(2009). Safety assessment of a proprietary
preparation of a novel probiotic, Bacillus
coagulans, as a food ingredient. Food and
Chemical Toxicology, 47, 1231-1238.

YAQ

S S 4o 4
o 5o 351 ap 0 a8 sl 0L Gados ol 1 el =k
D O e g L L
o 4 1y e NI Ol oS5 cnl 5 ealind
Cole @035y Bl 4 e 5 el ol (5ol s
ks Mg meS Cle (B e S5 osde A5
LS (oo 4 238 13 e 3um 3,0 0353 0 Co
b gad (S 5 ploesil (i Ol OF ke 153
Sl S s et ias 3L
5o S S s S Sl 3se 31T Cale 0343
O oy el b s ey Wged e IS sk
oobastt O a1y Sl o 2o soonl Sl a3l (ol e
YT N VI TSI BUFP S [PCCH IPVPE N A
53 M b e 5 BL (plend S5 gla S
e 3am 300 3l el 10 35 o S dald byl
Syhge Sledn eSSl G Shs s e
Bl el Rl Kl e s 2l 2l
O R P S L BRI | LR ERPUE PR

cl.o.a -0

[1] Sandoval, C. O., Lobato, C.C., Garcia
Galindo, H.C., Alvarez. R. J. & Vernon. C.
E. (2003). Textural properties of alginate—
pectin beads and survivability of entrapped
Lb. casei in simulated gastrointestinal
conditions and in yoghurt. Food Research
International, 43, 11-17.


http://dx.doi.org/10.52547/fsct.18.116.277
https://fsct.modares.ac.ir/article-7-51537-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.18.116.277 ]

SR s 5 QWSS e

Bacterium. Journal of Nutrition Sciences &
Food Technology, 13(4), 89-96. [In Persian]
[18] Institute of Standards and Industrial
Research of Iran. Yoghurt-Specifications and
test methods. ISIRI no 695. Karaj: ISIRI;

2019. [in Persian]

[19] Park, Y. W. (2007). Rheological
characteristics of goat and sheep milk. Small
Ruminant Research, 68(8), 73-78.

[20] Worrasinchai, S., Suphantharika, M.,
Pinjai, S. & Jammong, P. (2006). B-Glucan
prepared from spent brewer's yeast as a fat
replacer in mayonnaise. Food hydrocolloids,
20(1), 68-78.

[21] Miyani Saryazdi, S., Aalami, M.,
Aminifar, M., Ghaffarpour, M., Dastmalchi,
F., Maghsoudlou, Y. & Mohammadi, M.
(2016).  An  investigation of  the
physicochemical, textural and sensorial
properties of functunal dairy dessert prepared
from hull-less barley malt. Iranian journal of
biosystems engineerINGing (Iranian journal
of agricultural sciences), 47(3), 501-509

[22] Mahjoorian, A., Tavakolipour, H. &
mokhtarian, M. (2014). Processing of
synbiotic yoghurt based on the retentate and
Whey protein concentrate enrichers. Journal
of Food Processing and Preservation, 6(1),
103-118. [in Persian]

[23] Zomorodi, S. (2013). Physicochemical,
rheological and sensory properties of stirred
fruit yoghurt fortified by wheat fiber. Journal
of Food Research (University of Tabriz),
22(4), 443-454. [in Persian]

[24] Marcotte, C.A., Zalazar, C.S., Bernal, S.,
Bertola, N., Bevilacqua, A. & Zaritzky, N.
(2001). Effect of moisture level and fat
replacer on physicochemical, rheological and
sensory properties of low fat soft cheeses.
International Dairy Journal, 12 (1): 45-50.

[25] Ladjevardi, Z., Yarmand, M., Emam
Djome, Z. & Niasari Naslaji, A. (2017). The
effect of xanthan gum on the physical and
chemical properties of functional synbiotic
yoghurt made by camel milk and oat (-
glucan. Iranian Journal of Food Science and
Technology, 14(67), 19-33. [In Persian]

[26] Azimi Mahale, A., Zomorodi, S.,
Mohammadi Sani, A., & Ahmadzade
Ghavidel, R. (2013). Evaluating effects of
orange fiber on physicochemical, rheological
and sensory properties of strawberry yogurt
using response surface methodology (RSM).
Innovation in Food Science and Technology

Yq.

[9] Donkor, O. N., Nilmini, S. L. I., Stolic, P.,
Vasiljevic, T., & Shah, N. P. (2007).
Survival and activity of selected probiotic
organisms in set-type yoghurt during cold
storage. International Dairy Journal, 17(6),
657-665.

[10] Burgain, J., Gaiani, C., Linder, M., &
Scher, J. (2011). Encapsulation of probiotic
living cells: From laboratory scale to
industrial applications. Journal of food
engineering, 104(4), 467-483.

[11] Tribess, T. B., Hernandez-Uribe, J. P.,
Méndez-Montealvo, M. G. C., Menezes, E.
W., Bello-Perez, L. A. & Tadini, C. C.
(2009). Thermal properties and resistant
starch content of green banana flour (Musa
cavendishii) produced at different drying
conditions. =~ LWT-Food Science and
Technology, 42(5), 1022-1025.

[12] Agama-Acevedo, E., Islas-Hernandez, J.
J., Pacheco-Vargas, G., Osorio-Diaz, P., &
Bello-Pérez, L. A. (2012). Starch
digestibility and glycemic index of cookies
partially substituted with unripe banana
flour. LWT-Food Science and Technology,
46(1), 177-182.

[13] Staffolo, M. D., Bertola, N., & Martino,
M. (2004). Influence of dietary fiber addition
on sensory and rheological properties of
yogurt. International Dairy Journal, 14(3),
263-268.

[14] Sah, B.N.P., Vasiljevic, T., McKechnie,
S. & Donkor, O.N. (2016) Physicochemical,
textural and rheological properties of
probiotic yogurt fortified with fibre-rich
pineapple peel powder during refrigerated
storage. LWT - Food Science and
Technology, 65, 978-986.

[15] Mohamed, A.G., Zayan, A.F. & Shahein,
N.M. (2014) Physiochemical and sensory
evaluation of yoghurt fortified with dietary
fiber and phenolic compounds. Life Science
Journal, 11 (9), 816-822.

[16] Amiri Aghdaei, S., Aelami, M. & Rezaei,
R. (2010). Influence of fleawort seed
hydrocolloid on physicochemical and
sensory characteristics of low fat yoghurt.
Iranian Food Science and Technology
Research Journal, 6(3), 201-209. [In Persian]

[17] Ghasemi, S. & Mahdian, E. (2019).
Evaluation of the Prebiotic Effects of Fibers
from Pineapple, Pomegranate and Wheat By-
products in Synbiotic Yoghurt Containing
Probiotic Lactobacillus acidophilus La-5


http://dx.doi.org/10.52547/fsct.18.116.277
https://fsct.modares.ac.ir/article-7-51537-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

[ DOI: 10.52547/fsct.18.116.277 ]

\i"# NA 09> ARNS e)LA.fu

Olpl ple mlo 5 el dons

orange fiber enriched
Milchwissenschaft, 61(1), 55-59.

[36] Raftani Amiri, Z., Mahmudi, M., Alimi,
M. (2013). Effect of maltodextrin as a fat
replacer on the quality of non-fat yogurt.
Journal of food research (University of
Tabriz), 23(1),133-142.

[37] Yademellat, M., Jooyandeh, H. & Hojjati,
M. (2018). Comparison of some
physiochemical and sensory properties of
low-fat stirred yogurt containing Persian and
Balangu-Shirazi gums. Iranian Journal of
Food Science and Technology, 14(72), 313-
326. [In Persian]

[38] Yanes, M., Duran, L. & Costell, E.
(2002). Effect of hydrocolloid type and
concentration on flow behavior and sensory
properties of milk beverages model systems.
Food Hydrocolloids, 16(6), 605-611.

[39] Tamime, A. Y. & Robinson, R. K. (2007).
Tamime and Robinson's yoghurt: science and
technology. Elsevier.

[40] Garcia-Pérez, F. J., Lario, Y.,
Fernandez-Lopez, J., Sayas, E., Pérez-

Alvarez, J. A., & Sendra, E. (2005). Effect of
orange fiber addition on yogurt color during
fermentation and cold storage. Color
Research & Application, 30(6), 457-463.

[41] Kim, S.H., Lee, S.Y., Palanivel, G. &
Kwak, H.S. (2010). Effect of Discorea
opposita thunb. (Yam) supplementation on
pHysicochemical and sensory characteristics
of yogurt. Journal of Dairy Science, 94,
1705-1712.

[42] Siamak, F. & Jafarpour, D. (2020). Study
the effect of konjac gum as a fat substitute on
the physico-chemical, rheological and
sensory properties of low-fat cream. Journal
of Innovation in Food Science and
Technology, doi: 10.30495/j5t.2021.680669.
[in Persian]

[43] Lotfizade Dehkordi, S., Shakerian, A. &
Mohammadi Nafchi, A. (2013). Effect of
extract from Tragopogon graminifolius DC.
on properties sensory, shelf life and the
viscosity rate yogurt. Journal of Herbal
Drugs, 4(1), 49-57. [in Persian].

yogurt.

¥4

(Journal of Food Science and Technology),
5(1 (15)), 23-34. [In Persian]

[27] Sahan, N., Yasar, K. & Hayaloglu, A.A.
(2008). Physical, chemical and flavour
quality of non-fat yogurt as affected by a f3-
glucan hydrocolloidal composite during
storage. Food Hydrocolloids, 22(7), 1291-
1297.

[28] Malone, M.E., Appelqvist, LAM.&
Norton, L.T. (2002). Oral behavior of food
hydrocolloids and emulsions. Part 2. Taste
and aroma release. Food hydrocolloids, 17,
775-784.

[29] Everett, D.W.& McLeod, R. E. (2005).
Interactions of polysaccharide stabilisers
with casein aggregates in stirred skim-milk
yoghurt. International Dairy Journal, 15, 75-
83.

[30] Behnia, A., Niazmand, R., Karazhiyan, H.
& Mohammadi Nafchi, A. (2014). Effect of
cress seed gum on rheological and textural
properties of lowfat yoghurt. Journal of
Research and Innovation in Food Science
and Technology, 3(3), 255-266. [In Persian]

[31] Razmkhah Sharbiani, S., Razavi, S.,
Behzad, K. & Mazaheri Tehrani, M. (2010).
Evaluation of the effect of using pectin,
Salvia macrosiphon and basil seeds on
physicochemical and sensory properties of
concentrated non-fat yogurt. Iranian Food
Science and Technology, 6(1), 27-36. [In
Persian]

[32] Burkus, Z. & Temelli, F. (2005).
Rheological properties of barley b-glucan.
Carbohydrate Polymers, 59, 459—465.

[33] Dabija, A., Codina, G. G., Gatlan, A. M.,
& Rusu, L. (2018). Quality assessment of
yogurt enriched with different types of
fibers. CyTA-Journal of Food, 16(1), 859-
867.

[34] Fiszman, S.M., Lluch, M. A. & Salvador,
A. (1999). Effect of addition of gelatin on
microstructure of acidic milk gels and
yoghurt and on their rheological properties.
International Dairy Journal, 9, 895-901.

[35] Garcia-Perez, F. J., Sendra, E., Lario, Y.,
Fernandez-Lopez, J., Sayas-Barbera, E. &
Perez-Alvarez, J. A. (2006). Rheology of


http://dx.doi.org/10.52547/fsct.18.116.277
https://fsct.modares.ac.ir/article-7-51537-en.html

JEFST No. 116, Vol. 18, October 2021 ABSTRACT

Iranian Journal of Food Science and Technology .3
L]
Homepage:www.fsct.modares.ir ‘*4";;;,::;'1::;:;?‘

Scientific Research

Feasibility study of production of synbiotic low calorie yogurt by
green banana flour and evaluation of physicochemical, textural
and sensorial characteristics of it

Nekoueian, M.l, Jafarpour, D.2

1. M. Sc. Graduated of the Department of Food Science and Technology, Fasa Branch, Islamic Azad University,
Fasa, Iran.
2. Assistant professor of the Department of Food Science and Technology, Faculty of Agriculture, Fasa Branch,
Islamic Azad University, Fasa, Iran.

ARTICIE INFO ABSTRACT

Article History: This study was performed to evaluate the effect of using green banana flour as a fat
substitute on the physicochemical, texture and sensory properties of low-calorie
synbiotic yogurt. For this purpose, different amounts of green banana flour were
added to yogurt in concentrations of 1, 2 and 3%. Also, Bacillus coagulans powder
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at a concentration of 10° CFU / g was used. In this study, pH, texture, apparent
Keywords: viscosity, color and sensory evaluation were determined and compared with two
samples of low fat control and high fat control yogurt. The results of this study
showed that the replacement of green banana flour significantly reduced the pH and
syneresis of yogurt samples compared to the low-fat control sample. Firmness and
apparent viscosity increased significantly with increasing green banana flour;
meanwhile, the sample containing 2% green banana flour was similar to the high fat

Low-fat yogurt,

Green banana flour,
Rheological properties,
Fat replacement.

control sample. Also, sensory evaluation results showed that the most favorable

10.52547/fsct.18.116.277  results were for samples containing 1 and 2% green banana flour. Therefore, it can

be concluded that 2% green banana flour due to its favorable physicochemical

*Corresponding Author E-Mail: properties and the creation of acceptable texture and taste can be used as a fat
d.jafarpour84@yahoo.com substitute for the preparation of low-calorie synbiotic yogurt.
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