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2- Streptococcus thermopilus
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1- Lactobacillus delbrueckii subsp bulgaricus
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3- WHC: Water Holding Capacity
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Table 1- pH changes of stirred yogurt™ samples™ of synbiotic containing lemon fiber during 20 days

of storage
Treatments 1™ day 10t day 20™ day
Ty (control) 0% Lemon  4.57+0.05*A  4.56+0.01*%*  4.46+0.01%
fiber
T, 0.25% 4.57+0.01%  4.53+0.01°®2  4.42+0.01°C
Lemon fiber
Ts 0.5% 4.51+0.01°4  4.46+0.01°B 4.40+0.01¢¢
Lemon fiber
T4 0.75% 4.48+0.01°A  4.42+0.02%8  4.35+0.029¢
Lemon fiber
Ts 1% Lemon  4.44+0.02%4  4.41+0.0198  4,32+0.02¢C
fiber

*Identical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.

Table 2- Changes in the acidity of stirred yogurt™ samples™ of synbiotic containing lemon fiber
during 20 days of storage

Treatments 1% day 10™ day 20" day

T 0% 85.33+0.57¢C  88.03+0.76°®  93.83+0.46°"
(control) Lemon
fiber

T2 0.25% 88.33+0.289C  89.67+0.58%®  9550+0.76%
Lemon
fiber

Ts 0.5% 90.50+0.50°C  93.83+0.46°®  97.17+0.61°"
Lemon
fiber

Ta 0.75% 94.00+0.54°C  97.17+0.75°®  100.17+0.76"A
Lemon
fiber

Ts 1% 96.67+0.52¢  98.33+0.5728  101.17+0.34*
Lemon
fiber

*1dentical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.
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Table 3- Changes in the synersis of stirred yogurt* samples™ of of synbiotic containing lemon fiber
during 20 days of storage

Treatments 1 day 10™ day 20" day
Ti (control) 0% Lemon  7.83+0.05°¢  8.10+0.00%®  8.15+0.00*"
fiber
T, 0.25% 7.20+0.11°¢  7.57+0.05°  7.57+0.05°A
Lemon fiber
Ts 0.5% 6.45+0.05°¢  6.80+0.00®  7.17+0.00%*
Lemon fiber
T4 0.75% 5.10+0.10 ¢  5.47+0.05% 5,62+0.05%
Lemon fiber
Ts 1% Lemon  5.10+0.10%  510+0.10¢8  5.40+0.10%A
fiber

*Identical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.
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Table 4 - Dry matter changes of stirred yogurt™ samples™ of synbiotic containing lemon fiber during

20 days of storage

Treatments 1% day 10™ day 20" day

Ty (control) 0% Lemon  14.27+0.05%®  14.25+0.00°8 14.28+0.01°A
fiber

T, 0.25% 14.60+0.00°®  14.60+0.00®  14.64+0.01%
Lemon
fiber

T3 0.5% 14.70+0.05°8  14.68+0.00® 14.71+0.00%A
Lemon
fiber

T4 0.75% 15.75+0.04¢  15.85+0.00°®  15.86+0.01"*
Lemon
fiber

Ts 1% Lemon  15.75+0.04%  15.87+0.00®®  15.90+0.00%*
fiber

*1dentical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.
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Table 5 - Viscosity changes of stirred yogurt™ samples** of synbiotic containing lemon fiber during
20 days of storage

Treatments 1t day

10™ day 20" day

T: 0% 644.67+0.05%A
(control) Lemon
fiber

641.00+0.00% 636.33+1.52%C

T, 0.25%  683.00+0.57%
Lemon
fiber

680.33+0.57%8 671.33+1.15%

Ts 0.5% 726.33+2.54¢A
Lemon

fiber

710.00£0.00%8 705.3310.57%C

T4 0.75% 1214.67+3.51°

Lemon
fiber

1151.33+1.15%  1148.33+3.21%B

Ts 1%
Lemon
fiber

1699.00+4.58%

1481.00+0.00®®  1441.00+0.00%¢

*Identical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.
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Table6 — Counting Probiotics bacteria of stirred yogurt* samples** of synbiotic containing lemon
fiber during 20 days of storage

Treatments 1" day 10" day 20" day
Ti(onwol)  O®LEMOM 0000001 000£0.00%  0.00£0.00
T, 0.25‘:(/(i>blgcramon 72840109  7.31+0.019AB  7.2240.021C
Ts 0'50/]?”')‘;”‘0” 7.50+0.00°4  7.43:0.02%®  7.34+0.01°C
T4 0TS LEMON 76050028 7.482002%8  7.43:0.00°C
T LM 7755001 7.60:001%  7.53:001

*Identical lowercase letters indicate no significant difference p>0.05 in each column.
**Different uppercase letters indicate a significant difference of p<0.05 in each row.
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Figure 1- Changes in sensory color evaluation of stirred yogurt samples of synbiotic containing lemon
fiber during 20 days of storage
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Figure 2- Changes in sensory evaluation of the appearance of stirred synbiotic yogurt samples
containing lemon fiber during 20 days of storage
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Figure 3- Changes in sensory evaluation of the taste of stirred synbiotic yogurt samples containing
lemon fiber during 20 days of storage
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Figure 4- Changes in sensory evaluation of the overall acceptance of stirred synbiotic yogurt samples
containing lemon fiber during 20 days of storage

Y0 e 3 s Sl sl QLA GaeT ] @Lb oS
U s s i oo e 2Ll Sllasl J2alS sl us s
dalis 4 g5 3 SVL Slel o s dall 4 es 4 (o5
(\Y’q\‘) Q‘)&M}M&J}J J_A)J /Yo )‘J:l.d
6 ga0 Cmnle 3 J@fﬂ&\ﬁl Lals QLWJE.:E;JUL
sl Shlal als el Js, 5 Kb oy
5> Bl Shlael Ll a i s €505 53 ab 5 Ky —m
Zomorodi [\Acsls 513 Jsd LB 5 st 03 s
Siall sl ol s by b (Y1 0) oL Kes
[re]eosl aals oy, culs laas sos
by e sl voyy Dharam Narender
on o tmsle (Bl s e ol 5 SG5 ol
Celilaaigad 5o b 3lesla wl sls QL2 C:L:.: A S
s Staffolo [er]u o > L5 lilasl Jials
ol s b 0338 U (Yo e) O
sl olis ijJJ)JSLfﬂ)JJC,_ﬂLA é)}jj“)}v‘“"
Eel Jsoms o wle ladiped 53 ,od Ol 2l 58l

.[Y’\/]njf‘_;a OB LS G e

148

W}C)\:—P}—&&éﬁ)ﬁ@b)bwu\;
B L e sl a4 O o Ll A 5 J s
b s e [EA] il S5 S s e s SL
Lo oo 5ledd Wy Wllal 4 IS 50k 4 cle
rsbisa st eSS s sl 5 s sl S
S I besyl lS 5 ol ol podle )l S
PR YN S TP PRI  C-E g QPR Ve SV R =5
)JW#cQ&U@W‘.J})‘J QSJL:..A;“,..AL‘:V.{E
5 e OF 2 Yzl 5 45 o elig) Conls abs 5 s
Slidss [1a] sl e ool g 5 sl ol chls
5l su:Y O o c,\.:«bf.a)\ ealeil il eals QLGS
03 S 158 cpdize [0 ] WS s e
obud\ﬂb@dﬁgjjbbwuubw
O s p oo 40 5 o Oln o pmame S
U':".’.\Jﬁl b U’;:jﬁ E) S esl Q\J:.A U’:".'.‘J'Q\ .))\)

7 -2,3-pentanedione


http://dx.doi.org/10.22034/FSCT.22.161.137
https://fsct.modares.ac.ir/article-7-58621-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOI: 10.22034/FSCT.22.161.137 ]

\i'iﬁ.}' Y 693 AR aJLa.:a

D|j_‘ &l.'\.b @W}(ﬂ}l&d;u

2> S 680 Slesdiy bl Ll o 55
03508 Cewle gad romen LS b (Sl sl 4l
Lad..w.iu.o L Nﬂ:.év\ap)b '/Yo )lmt&:}'}:}w
A= 3) e S et Sogd ol Aald ded

Sl (6 e e s ()l

GL’».A—O

[1] Tamime, A.Y. & Robinson, R.K. 1999. Yogurt science
and technology.CRC Press, Boca Raton.

[2] Mortazavian, S. & Sohrab Wendy, S. 2006. Probiotics
and Probiotic Food Products, Tehran, Eta Publications, 131-
174.

[3] Gibson, G.R. & Roberfroid, M.B. 1995. Dietary
modulation of the human colonic microbiota: introducing
the concept of prebiotics. Journal of Nutrition, 125(6),1401-
1412.

[4] Anal, A. K. and Singh, H. 2007. Recent advances in
microencapsulation of probiotics for industrial applications
and targeted delivery. Trends in Food Science and
Technology. 18, 240-251.

[5] Tamime, A.Y. 2005. Probiotic Dairy Products, vol. 1,
Blackwell Publishing, Oxford, UK.
[6] Marhamatizadeh, M.H., Rezazadeh, S., Kazemeini, F. &
Kazemi, M.R. 2012. The study of probiotic juice product
conditions supplemented by culture of Lactobacillus
acidophilus and Bifidobacterium bifidum. Middle-East
Journal of Scientific Research, 11(3), 287-295. (In Persian)

[7] Tsen. J., Huang, Y., Lin, Y.& King. V. 2007. Freezing
Resistance Improvment of Lactobacillus Reuteri by Using
Cell Immobilization. Journal of Microbiological Methods,
70,561-564.

[8] Farnworth. E. R, Mainville, 1., Desjardins, M. P.,
Gadner, N., Fliss, I. & Champagne, C. 2007. Growth Of
Probiotic Bacteria and Bifidobacteria in a Soy yogurt
Formulation. International journal Food
Microbiology,116,174-181.

[9] Yoon, K.Y., Woodams, E.E. & Hang, Y.D. 2006.
Production of probiotic cabbage juice by lactic acid
bacteria. Food Science and Technology, 97, 1427-1430.

[10] Sanders, M. 2003. Probiotics: Considerations for
human health. Nutrition Foundation. 61, 91-99.

[11] Sopade, P. A. and Kassum, A. L. 1992. Rheological
characterization of akamu a semi-fluid food

from maize millet and sorghum. Journal of Cereal Science,
15, 193-202.

[12] Shariatmadari Tehrani, H. & Sharifi, A. 2017. The
study of the possibility of production of synbiotic yogurt
containing Lactobacillus casei and fiber from basil and dill
stems. Journal of Innovation in Food Science and
Technology, 9(1), 1-13. (In Persian)

[13] Elleuch M, Bedigian D, Roiseux O, Besbes S, Blecker
C & Attia H. 2010. Dietary fibre and fibre-rich by-products
of food processing: Characterisation, technological
functionality & commercial applications: A review. Journal
of Food Chemistry, 121, 174-185.

149

S8 s -F
Sy Lol Cle Sl wiged @ s i 0553
oz Sl olend S0 ol s e ol

Al £ el 4 S S 03le 5 et s 403 550 5

[14] Jannati, M., Fotouhi, R., Abad, A.P. & Salehi, Z. 2009.
Genetic diversity analysis of Iranian citrus varieties using
micro satellite (SSR) based markers. Journal of Horticulture
and Forestry, 1(7), 120-125. (In Persian)

[15] Sendra, E., Fayos, P., Lario, Y., Ferna'ndez-Lo'pez, J.
Sayas-Barbera, E. & Pérez-Alvarez, J. A. 2008.
Incorporation of citrus fibers in fermented milk containing
probiotic bacteria. Journal of Food Microbiology, 25, 13—
21.

[16] Parmar, H. S. & Kar, A. 2007. Protective role of citrus
sinensis, musa paradisiaca, and punica granatum peels
against  diet-induced  atherosclerosis and  thyroid
dysfunctions in rats. Journal of Nutrition Research, 27, 710—
718.

[17] Sayago-Ayerdi, S. G., Brenes, A. & Goni, 1. 2009.
Effect of grape antioxidant dietary fiber on the lipid
oxidation of raw and cooked chicken hamburgers. LWT —
Food Science and Technology, 42, 971-976.

[18] Azimi Mahalla, A., Zomordi, Sh., Mohammadi Thani,
A. & Ahmadzadeh Ghavidel, R. 2014. Inoculation of orange
fiber in strawberry and orange fruit yogurt by response level
method. the first national conference on snacks, Mashhad,
10 and 11 May. (In Persian)

[19] Mahdian, A., Milani, A., Karagian, R. & Halajan, S.
2018. The study of the effect of fiber addition from sugar
beet waste on rheological, physicochemical and viability
characteristics of Lactobacillus acidophilus in frozen
yogurt. Journal of Innovation in Food Science and
Technology, 6(3, 47-58. (In Persian)

[20] Zumradi, Sh. 2012. Physicochemical, Rheological and
Sensory Properties of Fruit Yogurt Enriched with Wheat
Fiber. Journal of Food Industry Research (Agricultural
Science), 22(4), 454-443. (In Persian)

[21] Karaca, O. B., Giizeler, N., Tangiiler, H., Yasar, K. &
Akin, M. B. 2019. Effects of Apricot Fibre on the
Physicochemical Characteristics, the Sensory Properties
and Bacterial Viability of Nonfat Probiotic Yoghurts. Foods
(Basel, Switzerland), 8(1), 33.

[22] Akalin, A. S., Kesenkas, H., Dinkci, N., Unal, G., Ozer,
E. & Kinik, O. 2018. Enrichment of probiotic ice cream with
different dietary fibers: Structural characteristics and culture
viability. Journal of Dairy Science, 101(1), 37-46.

[23] Yahyaei Soofyani, Z., Hashemiravan, M. &
Pourahmad., R. 2015. production of beverage based on
probiotic fermented mixture of malt extract and red fruit
juices. Advances in Environmental Biology, 9(2),762-769.
(In Persian)

[24] Mousavi, Z.E., Mousavi, S.M., Razavi, S.H., Emam-
Djomeh, Z. & Kiani, H. 2011. Fermentation of pomegranate
juice by probiotic lactic acid bacteria. World Journal
Microbiol Biotechnology, 27,123-128. (In Persian)

[25] Institute of Standards and Industrial Research of Iran.
2006. Milk and its products - pH and acidity - Test method.
Iranian National Standard No. 2852. (In Persian)


http://dx.doi.org/10.22034/FSCT.22.161.137
https://fsct.modares.ac.ir/article-7-58621-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOI: 10.22034/FSCT.22.161.137 ]

OLKan 5 (ol | o

[26] Institute of Standards and Industrial Research of Iran.
2008. Yogurt - Measuring the total amount of solids - Test
method. Iranian National Standard No. 9874. (In Persian)
[27] Institute of Standards and Industrial Research of Iran.
2019. Yogurt - Properties and Test Method. Iranian National
Standard No. 695. (In Persian)

[28] Sahan. N., Yasar, K., & Hayaloglu, A.A. 2008.
Physical, chemical & flavor quality of non-fat yogurt as
affected by a b-glucan hydrocolloidal composite during
storage. Food Hydrocolloids, 22, 1291-1297.

[29] Forgani, S., Peighambardoust, S. H. & Dastras, M.
2021. Study of physicochemical and organoleptic
characteristics of set yogurt made from millet milk and low-
fat milk. Journal of Food Science and Technology, 18(110),
27-36. (In Persian)

[30] Badri, M. & Alizadeh, A. 2016. Growth and survival
of Lactobacillus acidophilus in low-fat mixed yogurt
containing barley beta-glucan. Journal of Food Hygiene. 6
(3), 23, 55-66. (In Persian)

[31] Hassan, A.N., Frank, J.F., Schmidt, K.A. & Shalabi,
S.1.1996. Textural Properties of yoghurt made with

encapsulates non ropylactic cultures. Journal of Dairy
science, 79, 2098-2103

[32] Tavakoli, M. 2013. The effect of adding wheat and
barley fibers on physicochemical and survival properties of
Lactobacillus acidophilus (LA5) in yogurt, Second National
Conference on Food Science and Technology, Quchan. (In
Persian)

[33] Tohidzadeh, M., Zomordi, Sh., Elhami Rad, A. H. &
Khosrowshahi Asl, A. 2014. The effect of carrot fiber on the
survival of Lactobacillus casei and the quality of apricot
fruit yogurt using the response surface methodology.
Innovation in Food Science and Technology, 6 (1), 122-113.
(In Persian)

[34] Haddad, M. A. 2017.Viability of Probiotic Bacteria
during Refrigerated Storage of Commercial Probiotic
Fermented dairy products marketed in Jordan. Journal of
Food Research, 6(2), 75-81.

[35] Samadi, J. Z., Qajarbeygi, P. & Khaksar, R. 2013.
Effect of prebiotic beta-glucan composite on physical,
chemical, rheological and sensory properties of set-type
low-fat Iranian yogurt. Basic and Applied Scientific
Research., 3(1), 205-210. (In Persian)

[36] Everett, D.W. and McLeod, R.E. 2005. Interactions of
polysaccharide stabilizers with casein aggregates in stirred
skim milk yoghurt. International Dairy Journal, 15, 1175-
1183.

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

[38] Mejri, W., Bornaz, S., & Sahli A. 2014. Formulation of
non-fat yogurt with pB-glucan from spent brewer’s yeast.

150

Journal of Hygienic Engineering and Design (JHED), 8,
163-73.

[39] Shafiei, y. 2016. Study of physicochemical and sensory
changes of probiotic yogurt containing Lactobacillus
plantarum free and finely coated during storage. Journal of
Innovation in Food Science and Technology, 8(1), 101-114.
(In Persian)

[40] Yazici., F. & Akgiin A. 2004. Effect of some protein-
based fat replacers on physical, chemical, textural, and
sensory properties of strained yoghurt. Journal of Food
Engineering, 62, 245-254

[41] Alirezalo, K., Hesari, J., Sadeghi, M. H. & Rezaei, A.
2015. Investigation of Qualitative and Durability
Characteristics of Colorful Yogurt Enriched with Sugar
Beet Extracts, Spinach and Tomato, Journal of Food
Industry Research, Volume 25, Number 2, Pages 297-283.
(In Persian)

[43] Gheybi, N. & Ashrafi Yorganloo, R. 2019. The effect
of Inulin and Quince seed gum powder on the
physicochemical and qualitative properties low fat yogurt.
Iranian Journal of Biosystem Engineering, 50(11), 963-975.
(In Persian)

[44] Hashemi Gahruie, H., Ghiasi, F., Eskandari, M., &
Majzoobi, M. (2016). Evaluation of oven drying effects on
physicochemical and nutritional properties of wheat germ
as a functional food supplement. Journal of Food

Research, 26(1), 37-47. (In Persian)

[45] 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)

[46] Hekmat, S. & Reid, G. 2006. Sensory properties of
probiotic yogurt are comparable to standard yogurt.
Nutrition Research, 26, 163-166. (In Persian)

[47] Heshmati, A., Hasani, S., Sari, A.A. & Karami, M.
2016. Effect of prebiotics oat and rice bran on Lactobacillus
in Low-fat yogurt. Iranian Journal of Nutrition Science&
Food Technology, 11(2), 105-112.

[48] Ozcan, T. & Kurtuldu, O. 2014. Influence of dietary
fiber addition on the properties of probiotic yogurt.
International Journal of Chemical Engineering and
Application, 5(5), 397-401.

[49] Temesgen, M. & VYetneberk, S. 2015. Effect of
application of stabilizers on gelation and synersis in yogurt.
Journal of Food Science and Quality Management, 37, 90-
102.

[50] Narender Raju, P. & Dharam, P. 2009. The physico-
chemical, Sensory, and Textural properties of Misti Dahi
prepared from reduced fat Buffalo milk. Food and
Bioprocess Technology, 2(1), 101-108.

[51] Yademellat, M., Jooyandeh, H. & Hojjati, M. 2017.
The effect of application of persian and Balangu-Shirazi
gums on textural properties of low-fat yogurt. Journal of
Food Research, 27(4), 178-181. (In Persian)


http://dx.doi.org/10.22034/FSCT.22.161.137
https://fsct.modares.ac.ir/article-7-58621-fa.html

JEST No. 161, Vol. 22, July 2025 ABSTRACT

Journal of Food Science and Technology (Iran)

Homepage:www.fsct.modares.ir

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOI: 10.22034/FSCT.22.161.137 ]

Scientific Research

The study of the Survival of Lactobacillus acidophilus in synbiotic stirred yogurt using

lemon fiber
Samira Sajadil, Alireza Shahab Lavasani?*, Bijan Khorshidpour Nobandegani®

1. Department of Food Science and Technology, College of Agriculture, Varamin —Pishva Branch,
Islamic Azad University, Varamin, Iran

2. Associate Professor Department of Food Science and Technology, College of Agriculture, Varamin
—Pishva Branch, Islamic Azad University, Varamin, Iran

3.Assistant Professor Department of Food Science and Technology, College of Agriculture, Varamin —
Pishva Branch, Islamic Azad University, Varamin, Iran.

ARTICLE INFO ABSTRACT

The aim of this study was to measure the physicochemical, microbial
and sensory properties of synbiotic stirred yogurt containing lemon

Article Hi : . B ; - . . .
rticle History fiber and probiotic bacterium Lactobacillus acidophilus during 20

Received:2022/1/12 days of storage. Sensory characteristics on days 0, 10 and 20 were
evaluated by 5 trained panelists with 5 treatments (0.25, 0.5, 0.75 and
Accepted:2022/3/3 1 percentage of lemon fiber) The observed data were analyzed by
SPSS.21 software. All experiments were performed in triplicate and
Keywords: Duncan multiple range tests with a confidence interval of 95% was

used to compare the means. Excel software was used to draw the
charts. According to the results, the effect of sample type and storage
Lactobacillus acidophilus, time on acidity, pH, synersis, dry matter, viscosity, bacterial viability
and sensory indices (except for the effect of storage time on the
overall acceptance) was significant (p<0.05). Physicochemical,
microbial and sensory results showed that with increasing lemon fiber
content, pH, synersis and sensory indices decreased and acidity, dry
matter, viscosity, and survival of probiotic bacteria increased. Also,
10.22034/FSCT.22.161.137.  with increasing storage time, pH, viscosity, probiotic bacterial
viability and sensory indices decreased and acidity, synersis and dry
matter content increased. The fat content of all treatments within all
shahabam20@yahoo.com storage periods was 0.5%. According to the results of sensory
evaluation and also considering probiotic bacterial viability, the
treatment containing 0.25% lemon fiber was introduced as the
superior treatment.

Lemon fiber,

Synbiotic, Stirred yogurt.
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