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Table 1 Mean values of physicochemical parameters in whey-based pina colada beverages
Parameters Control GTE
pH 3.95+0.01° 398 +£0.02%
°Brix 11+0.01° 11+0.02°

Dry matter (%) 11.52 +0.05° 11.61 £0.03"

Protein (%) 0.61 +0.03° 0.64 = 0.04*

Cloudy value 0.37 £0.02° 048 +0.01°

Values with different letters in rows are significantly different processing technique (P < 0.05)
Control: Drink without green tea extract; GTE: Drink containing green tea extract
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Fig 1 The number of Bifidobacterium (log;) CFU/mL) in whey-based pina colada beverages during 28 days of
storage at 4 °C.
Control: Drink without green tea extract; GTE: Drink containing green tea extract
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Fig 2 The number of Bifidobacterium (log;) CFU/mL) in whey-based pina colada beverages during
the simulated digestion process
Control: Drink without green tea extract; GTE: Drink containing green tea extract
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Table 2 Microbiological quality in untreated and treated whey-based pina colada beverages during 28
days of storage at 4 °C (CFU/mL)

Acid-resistant

Analysis Escherichia coli Coliforms Fungi and yeasts b . Total Count
acteria
Time 0 (day)
Control - - - - -
GTE - - - - -
Time 7 (day)
Control - - - <1 -
GTE - - - - -
Time 14 (day)
Control - - - <1 -
GTE - - - - -
Time 21 (day)
Control - - - <1 <1
GTE - - - - -
Time 28 (day)
Control - - 2 Fungi <1 <1
GTE - - - - -

LS5 5l 6 Les,l 0ap LI w OS5 e |y dals & ge
Yiiksel fpoman sls Cond sbr ojlas 3 35 50 513 IS
Cde e sl o 035530 L sls LS (YY) O Kes
WS das e OLE Y UK 7] 3L 2alS 5 shael il s

23l Rl 3o e el St 5 e gl o slas 0353810
5 o e glawsl LSl G 5l Jols i
S B ey 3 45 Cdls Slgan (T OLKen
s gad Ol e Sbr oslas b Sgmsy cmls 5 el S5l
3 oed o3y o aab s Glroolas s LI5S
Loyl 5l Jols bl 5 s bl Sk ol

\YY

wbp DY Sty Suds e iy -0-F

4!
Salm @pad 5 J5S SAd s aised e Sl e @B
o 03l3 QLIAVJK.&)J _L:!).T J}\ BEB) )3)*.”6[’: b)L,AP
ASJJS U’:’)\Jf L;ibl.a L&cj‘ﬁwd‘&m).)ﬁéb: O)LAP
Csllaal glo gyl sboul YU Lslie 55 5w gl o las 3l eslizud
o3 8 Al wsed boanlie 53 5 slael RS 5 e

L lis 53 5o by o lae sl bt 5 ol Sl Lo



\i'\d._a'.))j)éc\‘\ 092 AYY O)L‘»-«;

5330 O (555 5 Koy i (oS ol Y Shy s
S S bl gl Sals Olge 4 s 5 ol

Overall
acceptability '

Sl sbaised elas &S >j.'vllmu_l\J§_,lfﬁ &::?J)_}lf)\
Lasly dald @ 4 Cand YL Sll e gl o jlas
Sl b8 Gl a8 Gse 4 K, Slael o ri [E8]

g Ol ol 5 Lilir o) e Sy 4 s Sl oslas

——Control

—GTE

Odor

Color

Consistency

Fig 3 Sensory evaluation of different formulations of whey-based pina colada beverage
Control: Drink without green tea extract; GTE: Drink containing green tea extract

L 5101 e 3 S eslinal des gl 3 S 5 S Ol e
SHis Olre & e by eslas Gl Wl (e ol
Lo olssl ollas JS a0 gl

P
6)‘;&"2‘“’ -0
Wigs o OS5 L8 s Sl S5 edige BT Sl
ol bl g DUl 0351 el 3 g Gl D)

.bﬁ@ u.'ab).\_; AJW u':*"‘)}l

c\.:.a -

[1] Ferreira, M. V. S., Cappato, L. P., Silva, R.,
Rocha, R. S., Guimardes, J. T., Balthazar, C.
F., .. & Cruz, A. G. (2019). Ohmic heating for
processing of  whey-raspberry  flavored
beverage. Food Chemistry, 297,125018.

[2] Afshani, E., Beigmohammadi, Z., &
Mirmajidi Hashtjin, A. (2019). Optimization of
Functional Peach Beverage Formulation and
Study of Its Sensorial and Physicochemical
Properties. Food Science and Technology,
16(91), 129-144. [In Persian].

yYY

S S omi —t
Sl o las 3l sl o 5l DL Sagy 5l ol ol
A S Sads @ BLl Bl el Sl s e
SN skisdel shealisSY Ssas Sk
Loy el al o 5YShy Sued 55 e sy o S| sk
S5 4 b sl Se VU s Camer izes 5
A e ks StV Bs) Ssesn SY s 5o a
Sl Ll 34 oo iSL oS L il Sliny e (i o
s 5l pee b g en s ulo 0355 (Sl o oSl 5 odne
odne o 5| da andl 355 e oS Lol e cak 5,158
L R B U L= Sl LI~ INT-J- R
8355 s 3w S 3 (0 CFUMID o35 s
Wl el e g ojlas gl GG gl e
s Sl eobas 0353l b Gt s S n SN i es
Il b bl 2l 2als 3 Jrs 3 (6,MeSS Sy J b 5o
R UR-FUR uwlf)\,;,f Slediy Skl ol VY 55, 6
ok Laim Oyl e skl e 55 g sl ojlas sl
e Sl eslas 51Ol o 4 3ls DL Gl opl S g

©opn Sbila ¢ SL il Sy Shis M sl



u@ﬁjﬂ L;ILAOJJ)JJJ.M.»LSLZ oJ\L,a_FJj\ EOR

OLen 5 Olias o)lg

[12] Beirami-Serizkani, F., Hojjati, M., &
Jooyandeh, H. (2021). The effect of microbial
transglutaminase enzyme and Persian gum on
the characteristics of traditional kefir drink.
International Dairy Journal, 112, 104843,

[13] Bindes, M. M. M., Cardoso, V. L., Reis, M.
H. M., & Boffito, D. C. (2019). Maximisation
of the polyphenols extraction yield from green
tea leaves and sequential clarification. Journal
of Food engineering, 241, 97-104.

[14] Sattar, S., Imran, M., Mushtaq, Z., Ahmad,
M. H., Arshad, M. S., Holmes, M., Maycock,
J., Nisar, M. F.,, & Khan, M. K. (2020).
Retention and stability of bioactive compounds

in  functional peach beverage using
pasteurization, microwave and ultrasound
technologies. Food Science and

Biotechnology, 29(10), 1381-1388.

[15] Mannozzi, C., Cecchini, J. P., Tylewicz, U.,
Siroli, L., Patrignani, F., Lanciotti, R., Rocculi,
P., Dalla Rosa, M., & Romani, S. (2017).
Study on the efficacy of edible coatings on
quality of blueberry fruits during shelf-life.
LWT-Food Science and Technology, 85, 440-
444

[16] Balthazar, C., Santillo, A., Guimaraes, J.,
Capozzi, V., Russo, P., Caroprese, M., Marino,
R., Esmerino, E., Raices, R. S., & Silva, M.

(2019). Novel milk—juice beverage with
fermented sheep milk and strawberry
(Fragariax  ananassa):  Nutritional and

functional characterization. Journal of dairy
science, 102(12), 10724-10736.

[17] Cassani, L., Gerbino, E., del Rosario
Moreira, M., & Goémez-Zavaglia, A. (2018).
Influence of non-thermal processing and
storage conditions on the release of health-
related  compounds  after in  vitro
gastrointestinal digestion of fiber-enriched
strawberry juices. Journal of Functional Foods,
40, 128-136.

[18] Anonymous., 2007 Institute of Standards
and Industrial Research of
Iran-Comprehensive method for counting
microorganisms - Part 1: Colony count at 30 °
C using mixed culture method. National
Standard No. 5272, First Edition. [In Persian].

[19] de Oliveira Ribeiro, A. P., dos Santos
Gomes, F., dos Santos, K. M. O., da Matta, V.
M., de Araujo Santiago, M. C. P., Conte, C., ...

YYV¢

[3] Goudarzi, M., Madadlou, A., Mousavi, M.
E., & Emam-Djomeh, Z. (2015). Formulation
of apple juice beverages containing whey
protein isolate or whey protein hydrolysate
based on sensory and physicochemical
analysis. International Journal of Dairy
Technology, 68(1), 70-78.

[4] Chevalier, L. M., Rioux, L. E., Angers, P., &
Turgeon, S. L. (2019). Study of the
interactions between pectin in a blueberry
puree and whey proteins: Functionality and
application. Food Hydrocolloids, 87, 61-70.

[5] Yingst, J. M., Veldheer, S., Hammett, E.,
Hrabovsky, S., & Foulds, J. (2017). A method
for classifying user-reported electronic
cigarette liquid flavors. Nicotine & Tobacco
Research, 19(11), 1381-1385.

[6] Bindes, M. M. M., Cardoso, V. L., Reis, M.
H. M., & Boftito, D. C. (2019). Maximisation
of the polyphenols extraction yield from green
tea leaves and sequential clarification. Journal
of Food engineering, 241, 97-104.

[7] Donsi, F., Annunziata, M., Sessa, M., &
Ferrari, G. (2011). Nanoencapsulation of
essential oils to enhance their antimicrobial
activity in foods. LWT-Food Science and
Technology, 44(9), 1908-1914.

[8] Moumita, S., Das, B., Sundaray, A., Satpathi,
S., Thangaraj, P., Marimuthu, S., & Jayabalan,
R. (2018). Study of soy-fortified green tea curd
formulated using potential
hypocholesterolemic and hypotensive
probiotics isolated from locally made curd.
Food chemistry, 268, 558-566.

[9] Khamirian, R. A., Jooyandeh, H., Hesari, J.,
& Barzegar, H. (2017). Optimization and
investigation on physicochemical, sensory and
microbial quality of permeate-based probiotic
lemon beverage. Iranian Journal Food Science
and Technology Research, 13(5), 830-843.

[10] Begley, M., Gahan, C.G.M., & Hill, C.
2005, The interaction between bacteria and
bile, FEMS Microbiology Reviews, 29 (4):
625-651.

[11] Bostan, A., Razavi, S. M., & Farhoosh, R.

(2010).  Optimization of  hydrocolloid
extraction from wild sage seed (Salvia
macrosiphon)  using response  surface.

International Journal of Food Properties, 13(6),
1380-1392.



\i'\g’ﬁ))})d‘\ 092 AYY o)k..i

[28] Akbari, S., Azhdari, A., & Sharifzadeh, G.
R. (2017). Study on effect of Artemisia sieberi
hydro-alcoholic extract on the survival of
Lactobacillus acidophilus and Bifidobacterium
lactis in probiotic yoghurt. Journal of Birjand
University of Medical Sciences, 24(1), 50-61.

[29] Vazifedoost, M., Elhami, R. A., Shafafi, Z.
M., Haddad, K. M., & Armin, M. (2016). The
effect of extract and fiber of mint stalk on
viability of Bifidobacterium Lactis Bacteria in
Stirred Yogurt Using the Response Surface
Method, Journal of Food Microbiology, 3(1),
43-53

[30] Amirdivani, S., & Baba, A. S. (2011).
Changes in yogurt fermentation characteristics,
and antioxidant potential and in vitro inhibition
of angiotensin-1 converting enzyme upon the
inclusion of peppermint, dill and basil. LWT-
Food Science and Technology, 44(6), 1458-
1464.

[31] Shah, N. P, Ding, W. K., Fallourd, M. J., &
Leyer, G. (2010). Improving the stability of
probiotic bacteria in model fruit juices using
vitamins and antioxidants. Journal of food
science, 75(5), M278-M282.

[32] Madureira, A. R., Amorim, M., Gomes, A.
M., Pintado, M. E., & Malcata, F. X. (2011).
Protective effect of whey cheese matrix on
probiotic  strains exposed to simulated
gastrointestinal conditions. Food Research
International, 44(1), 465-470.

[33] Pacheco, K. C., del Toro, G. V., Martinez,
F. R., & Duran-Paramo, E. (2010). Viability of
Lactobacillus ~ delbrueckii under human
gastrointestinal conditions simulated in vitro.
Am J Agric Biol Sci, 5, 37-42.

[34] Madureira, A. R., Pereira, C. 1,
Truszkowska, K., Gomes, A. M., Pintado, M.
E., & Malcata, F. X. (2005). Survival of
probiotic bacteria in a whey cheese vector
submitted to environmental conditions
prevailing in the gastrointestinal tract.
International Dairy Journal, 15(6-9), 921-927.

[35] Jayalalitha, V., Balasundaram, B., &
Palanidorai, R. (2012). In vitro assessment of
microencapsulated probiotic beads.
International Journal of Agriculture: Research
and Review, 2(1), 1-6.

[36] Costa, G. M., Paula, M. M., Bardo, C. E.,
Klososki, S. J., Bonafé, E. G., Visentainer, J.
V., .. & Pimentel, T. C. (2019). Yoghurt

\Yo

& Walter, E. H. M. (2020). Development of a
probiotic non-fermented blend beverage with
jucara fruit: Effect of the matrix on probiotic
viability and survival to the gastrointestinal
tract. LWT, 118, 108756

[20] Souza, F. P., Balthazar, C. F., Guimaraes, J.
T., Pimentel, T. C., Esmerino, E. A., Freitas,
M. Q. ... & Cruz, A. G. (2019). The addition
of xyloligoosaccharide in strawberry-flavored
whey beverage. LWT, 109, 118-122.

[21] Ramirez-Sucre, M. O., & Vélez-Ruiz, J. F.
(2013). Physicochemical, rheological and
stability characterization of a caramel flavored
yogurt. LWT-Food Science and Technology,
51(1),233-241.

[22] Da Silva, D. F., Junior, N. N. T., Gomes, R.
G., dos Santos Pozza, M. S., Britten, M., &
Matumoto-Pintro, P. T. (2017). Physical,
microbiological and rheological properties of
probiotic yogurt supplemented with grape
extract. Journal of food science and
technology, 54(6), 1608-1615.

[23] Moreira, S. A., Pintado, M. E., & Saraiva, J.
A. (2021). Effect of a winter savory leaf
extract obtained using high hydrostatic
pressure on the quality of carrot juice. Journal
of the Science of Food and Agriculture,
101(1), 74-81.

[24] Souri, A., Mirzaei, M. , Mirdamadi, S.
(2019). The effect of green leaf tea extract on
probiotic bacterial viabily in watermelon juice,
Journal of food science and technology,
15(85), 73-86. [In Persian].

[25] Raiesi, F., Razavi, H., Hojjatoleslami, M.,
& Keramat, J. (2013). Production of a
functional orange drink using rice-bran extract.
Iranian Journal of Nutrition Sciences & Food
Technology, 7(4), 45-53.

[26] Succi, M., Tremonte, P., Pannella, G.,
Tipaldi, L., Cozzolino, A., Coppola, R., &
Sorrentino, E. (2017). Survival of commercial
probiotic strains in dark chocolate with high
cocoa and phenols content during the storage
and in a static in vitro digestion model.
Journal of Functional Foods, 35, 60-67.

[27] Bialonska, D., Kasimsetty, S. G., Schrader,
K. K., & Ferreira, D. (2009). The effect of
pomegranate (Punica granatum L.) byproducts
and ellagitannins on the growth of human gut
bacteria. Journal of agricultural and food
chemistry, 57(18), 8344-8349.



u@ﬁjﬂ L;ILAOJJ)JJJ.M.»LSLZ oJ\L,a_FJj\ EOR

OLen 5 Olias o)lg

Escherichia coli. Industrial Crops and
Products, 152, 112464.

[41] Cardoso, R. R., Neto, R. O., dos Santos
D'Almeida, C. T., do Nascimento, T. P.,
Pressete, C. G., Azevedo, L., ... & de Barros,
F. A. R. (2020). Kombuchas from green and
black teas have different phenolic profile,
which impacts their antioxidant capacities,
antibacterial and antiproliferative activities.
Food Research International, 128, 108782.

[42] Renzetti, A., Betts, J. W., Fukumoto, K., &
Rutherford, R. N. (2020). Antibacterial green
tea catechins from a molecular perspective:
Mechanisms of action and structure—activity
relationships. Food & Function, 11(11), 9370-
9396.

[43] Yiiksel, A. K., Yiiksel, M., & Sat, I. G.
(2017). Determination of certain
physicochemical characteristics and sensory
properties of green tea powder (matcha) added
ice creams and detection of their organic acid
and mineral contents. Gida, 42(2), 116-126.

[44] Marhamatizadeh, M. H., Ehsandoost, E., &
Gholami, P. (2013). The influence of green tea
(Camellia sinensis L.) extract on characteristic
of probiotic bacteria in milk and yoghurt
during fermentation and refrigerated storage.
International Journal of Farming and Allied
Sciences, 2(17), 599-606.

v

added with Lactobacillus casei and sweetened
with natural sweeteners and/or prebiotics:
Implications on quality parameters and
probiotic  survival.  International  Dairy
Journal, 97, 139-148.

[37] Abdollahzadeh, S. M., Zahedani, M. R.,
Rahmdel, S., Hemmati, F., & Mazloomi, S. M.
(2018).  Development of  Lactobacillus
acidophilus-fermented milk fortified with date
extract. LWT, 98, 577-582.

[38] Su, P., Henriksson, A., Nilsson, C., &
Mitchell, H. (2008). Synergistic effect of green
tea extract and probiotics on the pathogenic
bacteria, Staphylococcus  aureus  and
Streptococcus pyogenes. World Journal of
Microbiology and Biotechnology, 24(9), 1837-
1842.

[39] Parvez, M. A. K., Saha, K., Rahman, J.,
Munmun, R. A., Rahman, M. A, Dey, S. K,, ...
& Shariare, M. H. (2019). Antibacterial
activities of green tea crude extracts and
synergistic effects of epigallocatechingallate
(EGCG) with gentamicin against MDR
pathogens. Heliyon, 5(7), €02126.

[40] Zhou, Y., Yao, Q., Zhang, T., Chen, X.,
Wu, Z., Zhang, N., ... & Cheng, Y. (2020).
Antibacterial activity and mechanism of green
tea  polysaccharide  conjugates  against



JFST No. 122, Vol. 19, April 2022 ABSTRACT
Iranian Journal of Food Science and Technology )
L)
Homepage:www.fsct.modares.ir ‘t’;;(:,':ﬁ,!z;:;:;’é"

Scientific Research

Evaluation of the effect of green tea extract on probiotic survival in
whey-based pina colada beverage under simulated gastrointestinal

digestion

Dehghan, B. ', Esmaceilzadeh Kenari, R.z*, Raftani Amiri, Z. 3

1. PhD student of Food Science and Technology, Sari Agricultural Sciences and Natural Resources University.
2. Professor, Department of Food Science and Technology, Sari Agricultural Sciences and Natural Resources

University.

3. Professor, Department of Food Science and Technology, Sari Agricultural Sciences and Natural Resources

University.

ARTICLE INFO

ABSTRACT

Article History:

Received 2021/ 09/23
Accepted 2021/12/12

Keywords:

Whey based beverage,
Pineapple and coconut juice,
Green tea extract,

Probiotic bacteria.

10.52547/fsct.19.122.115
DOR: 20.1001.1.20088787.1401.19.122.17.0

*Corresponding Author E-Mail:
reza_kenari@yahoo.com

In this study, the effect of green tea extract (10%) was investigated on
physicochemical, sensory, microbial properties and viability of probiotic in whey-
based pina colada beverage.The results of adding green tea extract showed that the
physicochemical properties such as pH, brix, dry matter and protein content of the
beverage did not change significantly, but the turbidity of the beverages were
increased compared to the control sample (without green tea). The results of
microbial evaluation showed that the beverage containing green tea extract was
free of microbial contamination compared to the control sample, which indicates
the antimicrobial properties of green tea extract. Although 2 CFU/ml molds were
observed in the control sample, but this amount is less than the standard and can be
consumed. Unlike Bifidobacterium bifidum, the probiotic bacterium Lactobacillus
acidophilus did not grow in beverages. Also, the survival of Bifidobacterium
bacteria during 28 days of refrigeration under simulated gastrointestinal digestion
had a decreasing trend, which was more in the beverage containing green tea
extract than the control sample. However, until the 21st day, the viability of
probiotic bacterium in beverages containing green tea extract was maintained at
the recommended level according to the Iranian National Standard (10° CFU/ml).
An appropriate concentration of green tea extract can be used in the production of
probiotic whey-based pina colada beverage as a new useful beverage.
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