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Table 1 The combination of treatments

Lactobacillus Casei

Treatment (CFU/ml) Orange fiber (w/v) Mango juice (v/v)
C 10° 0 0
T, 10® 0 10
T, 10® 0.5 0
T, 10® 0.5 10

C: control; T: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple juice containing 0.5%
orange fiber; T;: synbiotic apple juice containing 10% mango juice and 0.5% orange fiber
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Fig 1 Viability of Lactobacillus casei in synbiotic
apple juice during the 45-days storage time
(Reported values correspond to mean + standard
deviation. Different letters in the same column and
row indicate significant differences (P<0.05).
Capital letters indicate storage time effect and
small letters indicate treatment effect during
storage time. C: control; T;: synbiotic apple juice
containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic
apple juice containing 10% mango juice and 0.5%
orange fiber

i g el 5 PH 015 O puii-Y-Y
S5 g e 2
I slaaises il s PH Ol Sl alis @8

(P<H/20) Jls e KL (Y Jgdr) S g o o

e b s el il OF 5 U, b 055

C iy Susbar a5 s p o5 L 5l by 228


http://dx.doi.org/10.52547/fsct.19.122.23
https://dorl.net/dor/20.1001.1.20088787.1401.19.122.7.0
https://fsct.modares.ac.ir/article-7-56606-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.20088787.1401.19.122.7.0 ]

[ DOI: 10.52547/fsct.19.122.23 ]

ool Y Glaodiy padl Ol 5 QU b 035331

S g el Szl Ol 500 ol el st slac s |

IFe T s S e gme ol ol 55 Aol

Bl plesn ol 53 0 OY pp Shstdy 3 Sles 5 &
GASL pl &5 ddsdalie U1y WBUT (b S I

Table 2 pH and acidity changes of synbiotic apple juice during the 45-days storage time

Parameters Treatment

Storage time (day)

1 15 30 45
pH C 3.83+0.02™ 3.77+0.04™ 3.73+0.01% 3.70£0.02%

T, 3.72+0.03% 3.58+0.03% 3.51+0.01¢° 3.45+0.02"

T, 3.78+0.014° 3.67+0.03%° 3.60+0.01° 3.56+0.01™

T, 3.69+0.014° 3.5240.05% 3.44+0.03% 3.40+0.02%

Acidity (%) C 0.56+0.02°° 0.62+0.04 0.66+0.02 0.68+0.01"
T, 0.72+0.03* 0.81+0.01%° 0.85+0.0345° 0.89+0.024°

T, 0.63+0.02<° 0.70+0.01%¢ 0.76:+0.03%° 0.79:+0.014°

T, 0.76:+0.03 0.87+0.025 0.91+0.02482 0.95+0.024%

Reported values correspond to mean =+ standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time. C: control; T;: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic apple juice containing 10% mango juice and 0.5% orange
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Table 3 Total soluble solid (%) changes of synbiotic apple juice during the 45-days storage time

Storage time (day)

Treatment

1 15 30 45
C 13.20+0.05*° 13.01£0.10® 12.90+0.06™ 12.87+0.08"
T, 12.57+0.12%¢ 12.30+0.08 12.11+0.05% 11.98+0.08“
T, 13.6140.174 13.3740.06 13.2240.06% 13.09+0.02*
T, 13.06+0.124° 12.65+0.02% 12.43+0.04%° 12.24+0.10™

Reported values correspond to mean =+ standard deviation. Different letters in the same column and row indicate
significant differences (P<0.05). Capital letters indicate storage time effect and small letters indicate treatment
effect during storage time. C: control; T;: synbiotic apple juice containing 10%mango juice; T,: synbiotic apple
juice containing 0.5% orange fiber; T;: synbiotic apple juice containing 10% mango juice and 0.5% orange

fiber.
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Fig 2 Viscosity changes of synbiotic apple juice
during the 45-days storage time (Reported values
correspond to mean + standard deviation. Different
letters in the same column and row indicate
significant differences (P<0.05). Capital letters
indicate storage time effect and small letters
indicate treatment effect during storage time.

C: control; Ty: synbiotic apple juice containing
10%mango juice; T,: synbiotic apple juice
containing 0.5% orange fiber; Ts: synbiotic apple
juice containing 10% mango juice and 0.5% orange
fiber
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fiber

Gt s G e gl sl e mls
Cnlo 6@43}@ > dp\j?'- S g L Adagb BE (Y+V0)
Cdls Sdllae Ol b Ao VY 03538 b S e


http://dx.doi.org/10.52547/fsct.19.122.23
https://dorl.net/dor/20.1001.1.20088787.1401.19.122.7.0
https://fsct.modares.ac.ir/article-7-56606-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.20088787.1401.19.122.7.0 ]

[ DOI: 10.52547/fsct.19.122.23 ]

Ve w;)j}‘\ﬂ e)j:g\YV e)LA..ir

Olnl 2l mbo 5 psle done

innovation food science & emerging
technologies. 9 (1):1-13

[11] Pop, C., Suharoschi, R., and Pop, O.L.
(2021). Dietary fiber and prebiotic
compounds in fruits and vegetables food
waste. Sustainability. 13 (13):1-18.

[12] Sendra, E., Kuri, V., Fernandez-Lopez, J.,
Sayas-Barbera , E., Navarro, C., and Pérez-
Alvarez, J.A. (2010). Viscoelastic properties
of orange fiber enriched yogurt as a function
of fiber dose, size and thermal treatment.
LWT - Food Science and Technology.
43(4):708-714.

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

[14] Foroughi, M., Keramat, J., and Hashemi,
R.M. (2012). The effect of the addition of
potato dietary fiber on the chemical
characteristics and organoleptic quality of
beef sausage. Journal of Food Technology
and Nutrition. 9(4):49-60.

[15] Yourghanloo, R.A.Y., Mehryar, H., and
Pour, N.K. (2019). The Effect of Addition
Inulin and Galactooligosaccharide on the
Viability of Microencapsulated Lactobacillus
casei in Combined Apple-Apricot Juice.
Journal of Innovation in Food Science and
Technology. 11 (1):147-160.

[16] Daliri, S., Khorshidpour, B., and
Pourahmad, R. (2020). Investigation of the
Possibility of Probiotic Juice Production
Based on Mixture of Sour Cherry, Cranberry
and Apple by Lactobacillus acidofilus and
Lactobacillus casei. Food Technology &
Nutrition. 17 (3):53-67.

[17] Afzaal, M., Saeed, F., Saced ,M., Ahmed,
A., Ateeq, H., Nadeem, M.T., and Tufail, T.
(2020). Survival and stability of free and
encapsulated probiotic  bacteria  under
simulated gastrointestinal conditions and in
pasteurized grape juice. Journal of Food
Processing and Preservation. 44 (3):1-8.

[18] Thakur, A., and Joshi, V.K. (2017).
Preparation of Probiotic Apple Juice by
Lactic Acid Fermentation. International
Journal of Food and Fermentation
Technology. 7(1):67-85.

[19] Babaei, M., Hashemiravan, M., and
Pourahmad, R. (2018). Production of
probiotic beverage based on Tomato juice
and mixture of Sweet pepper, Celery and

v\

[2] Seyed Ahmadi Mamaghani, M. H.,
Alizadeh, A., and Soofi, M. (2020). Effect of
ultrasound treatment on the viability of
probiotics and physicochemical properties of
synbiotic carrot juice. Iranian Journal of
Food Science and Technology. 16 (96):15—
25.

[3] Alizadeh, A., Aghayi, N., Soofi, M., and
Roufegarinejad, L. (2021). Development of
synbiotic added sucrose-free mango nectar as
a potential substrate for Lactobacillus casei:
Physicochemical characterisation  and
consumer acceptability during storage. Acta
Alimentaria 50(3): 299-309.

[4] Khanbagy Dogahe, M., Towfighi, A.,
Khosravi-Darani, K., Dadgar, M,
Mortazavian, A.M., and Ahmadi, N. (2013).
Influence of pomegranate peel on viability of
probiotic bacteria in pomegranate juice.
Iranian Journal of Nutrition Sciences & Food
Technology. 7 (5):17-24

[5] Mishra, V., and Prasad, D.N. (2005).
Application of in vitro methods for selection
of Lactobacillus casei strains as potential
probiotics. International journal of food
microbiology. 103 (1):109-115.

[6]Kullisaar, T., Zilmer, M., Mikelsaar, M.,
Vihalemm, T., Annuk, H., Kairane, C., and
Kilk, A. (2002). Two antioxidative
lactobacilli strains as promising probiotics.
International journal of food microbiology.
72 (3):215-224.

[7] Soofi, M., and Alizadeh, A. (2014).
Applications of inulin in food industries : A
Review. Journal of middle east applied
science and technology. 4 (4):109-113.

[8] Alizadeh, A., Oskuyi, A.S., and Amjadi, S.
(2019). The optimization of prebiotic
sucrose-free mango nectar by response
surface methodology: The effect of stevia
and inulin on physicochemical and
rheological properties. Food Science and
Technology International. 25 (3):243-251.

[9] Ghasemi, M., and 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
Bacterium. Iranian Journal of Nutrition
Sciences & Food Technology. 13 (4):89-96.

[10] Shariatmadar tehrani, H., and Sharifi, A.
(2017). Investigation of producing synbiotic
yogurt including Lactobacillus casei and
fiber from basil and dill stems. Journal of


http://dx.doi.org/10.52547/fsct.19.122.23
https://dorl.net/dor/20.1001.1.20088787.1401.19.122.7.0
https://fsct.modares.ac.ir/article-7-56606-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.20088787.1401.19.122.7.0 ]

[ DOI: 10.52547/fsct.19.122.23 ]

ool Y Glaodiy padl Ol 5 QU b 035331

bacteria. Polish Journal of food and Nutrition
Science. 57(4):427-432.

[26]Nazzaro, F., Fratianni, F., Sada, A., and
Orlando, P. (2008). Synbiotic potential of
carrot juice supplemented with Lactobacillus
spp. and inulin or fructooligosaccharides.
Journal of the Science of Food and
Agriculture. 88 (13):2271-2276.

[27]Taheri, S., Khomeiri, M., Aalami, M., and
Moayedi, A. (2020). Fermented and Low-
Lactose Nonfermented Synbiotic Drinking
Desserts Containing Equal Mixture of
Lactobacillus ~ Rhamnosus GG and
Lactobacillus Paracasei. Iranian Journal of
Nutrition Sciences & Food Technology. 14
(4):27-36.

[28] Yoon, K.Y., Woodams, E.E., and Hang,
Y.D. (2006). Production of probiotic
cabbage juice by lactic acid bacteria.
Bioresource technology. 97(12):1427-1430.

[29] Rivera-Espinoza, Y., and Gallardo-
Navarro, Y. (2010). Non-dairy probiotic
products. Food microbiology. 27(1):1-11.
[30] Nualkaekul, S., and Charalampopoulos,
D. (2011). Survival of Lactobacillus
plantarum in model solutions and fruit juices.
International Journal of Food Microbiology.
146 (2):111-117.

[31] Hosseini, M., Rezazad Bari, M., and
Alizadeh Khaledabad, M. (2017). Production
of synbiotic juice: study on the effect pH,
Brix, Formalin index and Rheological.
Iranian Journal of Food Science and
Technology. 14 (63):73-81.

vy

Coriander juices. Iranian Journal of Food
Science and Technology. 15(74):331-341

[20] Adebayo-Tayo, B.C., Olomitutu, F.O.,
and Adebami, G.E. (2021). Production and
evaluation of probioticated mango juice
using  Pediococcus  pentosaceus  and
Pediococcus acidilactici during storage at
different temperature. Journal of Agriculture
and Food Research. 6 (3):100202.

[21] Reddy, L.V., Min, J., and Wee, Y. (2015).
Production of Probiotic Mango Juice by
Fermentation of Lactic Acid Bacteria.
Microbiology and Biotechnology Letters.
43(2):120-125.

[22] Yoon, K.Y., Woodams, E.E., and Hang,
Y.D. (2005). Fermentation of beet juice by
beneficial lactic acid bacteria. LWT - Food
Science and Technology. 38(1):73-75.

[23] Alizadeh, A. (2021). Mango nectar as a
substrate for L. Plantarum: effect of stevia
and inulin on probiotic viability and physico-
chemical properties of the synbiotic product.
Journal of Food Measurement and
Characteristics. 15: 4226-4232.

[24] Sah, B.N.P., Vasiljevic, T., McKechnie,
S., and 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

[25]Goderska K., Czarnecka, M., and
Czarnecki, Z. (2007). Effect of prebiotic
additives to carrot juice on the survivability
of Lactobacillus and Bifidobacterium


http://dx.doi.org/10.52547/fsct.19.122.23
https://dorl.net/dor/20.1001.1.20088787.1401.19.122.7.0
https://fsct.modares.ac.ir/article-7-56606-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-31 ]

[ DOR: 20.1001.1.20088787.1401.19.122.7.0 ]

[ DOI: 10.52547/fsct.19.122.23 ]

JEST No. 122, Vol. 19, April 2022 ABSTRACT

Iranian Journal of Food Science and Technology 3
L]
Homepage:www.fsct.modares.ir ’*t::;,:,',lfx;:;"’

Scientific Research

Effect of incorporating orange fiber and mango juice on survival
of Lactobacillus Casei, physicochemical and sensory properties of

synbiotic apple juice

Torabi, L. 1, Roufegarinejad, L. 2*, Hanifian, Sh. 3, Soofi, M. 4

1. M.Sc in Food Science and Technology, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
2. Associate Professor, Department of Food Science and Technology, Tabriz Branch, Islamic Azad University,

Tabriz, Iran.

3. Associate Professor, Department of Food Science and Technology, Tabriz Branch, Islamic Azad University,

Tabriz, Iran.

4. Ph.D in Food Science and Technology, Research and Development Department, AsiaShoor Company, Tabriz,

Iran.

ARTICLE INFO

ABSTRACT

Article History:

Received 2021/ 10/ 23
Accepted 2021/ 12/ 12

Keywords:

Lactobacillus casei,
Mango juice,
Orange juice,
Prebiotic,

Probiotic.

10.52547/fsct.19122.23
DOR: 20.1001.1.20088787.1401.19.122.7.0

*Corresponding Author E-Mail:
L.roufegari@iaut.ac.ir

Growing public awareness about diet-related health issues has significantly led to a
progressive demand for producing functional foods based on probiotics.
Accordingly, this study aimed to investigate the feasibility of producing synbiotic
apple juice containing Lactobacillus casei (L. casei) as a probiotic bacteria and
mango juice (0 and 10% v/v) and orange fiber (0 and 0.5% w/v) as prebiotic
agents. In this regard, the viability of L. casei, pH, acidity, total soluble solids,
viscosity, and sensory properties of the samples were assessed during 45 days of
storage at the refrigerated condition. According to the obtained results,
incorporating orange fiber and mango juice as prebiotic compounds could
significantly improve the viability of L. casei and maintain its survival above the
minimum recommended value (7 Log CFU/mL) during the storage time.
Furthermore, the addition of orange fiber and mango juice had a significant effect
(p<0.05) on elevating the acidity, soluble solids, and viscosity as well as
decreasing the pH value of the synbiotic apple juice samples during the storage
time. Although sensory scores of the treatments showed a decreasing trend over
time, the addition of mango juice and orange fiber could remarkably improve the
overall acceptability of the treated samples compared to the control sample. In
general, the results of this study showed that synbiotic apple juice containing
orange fiber and mango juice in combination provided the best viability of L. casei
with acceptable physicochemical and sensory properties and could be introduced
as a synbiotic apple juice.
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