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In this research, the effects of different concentrations of green tea
extract (0, 1.5, and 2.5 percent) on Lactobacillus casei survival,
antioxidant activity, and drinking sensation of probiotics based on a
mixture of different concentrations of celery juice (10, 15, and 20
percent), apple juice (5, 7.5 and 10%) and carrot juice (5, 7.5 and
10%) were investigated. 10 treatments were investigated with three
replications. The qualitative characteristics of the probiotic drink
samples were investigated during the storage period (first, eleventh
and twenty-first days). Based on the obtained results, increasing the
percentage of green tea as well as the concentration of celery, carrot
and apple juice decreased the pH and antioxidant activity (DPPH
radical inhibition percentage), phenolic compounds, as well as
increased the viability of Lactobacillus casei and organoleptic
properties in the probiotic drink (p<0.05). On the other hand, the
duration of storage decreased the pH and antioxidant properties
(p<0.05). Also, the survival of Lactobacillus casei decreased during
the storage period (p<0.05). The treatment had the highest amount of
green tea (2.5%) and the highest concentration of celery juice (20%),
carrot (10%) and apple (10%) and the highest sensory quality (taste,
smell, texture, color, overall acceptance) and The population of
probiotic bacteria in this treatment was more than 7 log cfu/g on the
21st day.
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1- Introduction

Humans have tended to further use functional
foods in recent years. In fact, functional food
consumption is a promising strategy to prevent
and/or eradicate diseases. To this aim, recent
years have witnessed some efforts in this
context. Among these activities, a major
breakthrough is the production of fermented
products by lactic-acid bacteria based on fruits
and vegetables. These products are known as
functional foods fortified with products such as
probiotics, prebiotics, and synbiotics [1]. In
addition to nutritional properties, functional
and health-promoting foods possess health-
promoting properties for consumers. Functional
foods provide the body's primary needs,
maintain consumers' health, and reduce the risk
of developing various diseases [3].Probiotic
foods comprise a considerable fraction of
functional foods. The health-promoting effects
of probiotic products depend on the probiotic
bacteria population in foods and their viability
in adverse gastrointestinal conditions, as well as
parameters such as probiotic strains and the
inoculation rate and ratio of probiotic bacteria
population [4].

Fruits and vegetables have received
considerable attention as they contain
functional compounds. Celery is an important
vegetable that contains oleoresin, various
sugars (e.g., mannitol and inositol), amino acids
(e.g., asparagine, tyrosine, and choline), and a
glucoside, called apiin, with therapeutic
effects.An essential oil, called apiol, renders
celery a highly spicy taste. Celery leaves
contain minerals, such as Ca, P, Fe, Na, and K,
and vitamins A, C, and B. The aromatic
substance of celery, called terpene, prevents
calculus retention in the urinary tract and
microbial contamination. During dehydration,
special nutrients are released in the fiber of this
plant that help defecation, hence celery juice is
used as a natural laxative and anti-constipation

[5].

Similarly, carrotsare of special importance
among vegetables. It is rich in functional
components, such as vitamins C, E, B, D, and
K, and minerals (Ca, K, P, Na, and Fe). Carrots
reportedly contain about 6-15 mg of
carotenoids. Thus, increasing carrot
consumption may lead to extensive vitamin A
synthesis. Furthermore, carrot carotenoids and
other antioxidants can play a critical role in

126

reducing or ceasing oxidation processes and
balancing free radical activity [6].

Among fruits, the apple is specifically
important and contains water-soluble and
insoluble nutritional fibers (including pectins),
tannins, flavonoids, fruit acids, aromas, K, and
vitamins A and C. In various apple types,
fructose concentration is considerably higher
than glucose, along withsorbitol. L-malic acid
comprises 90% of apple organic acids and is the
most abundant organic acid in this fruit, and the
D-malic isomeric form is absent in apples.

By definition, juices are liquids extracted from
unfermented fruits and include main processing
procedures, such as pretreatment, extraction,
and post-compaction treatments. Pretreatments
mainly include sorting, cleaning, and
inspection. Pretreatments with pectin-lysing
enzymes are also necessary to help juice
extraction insome fruits, such as strawberries
and Dblueberries. Post-extraction operations
include  clarification,  adjustment, and
standardization of solid content, acidity, and
sweetness, fortification with vitamins and
antioxidants, pasteurization, and packaging.
Juices are often converted to concentrates to
reduce transportation costs and increase
product stability [1].

Plant extract addition to drinks has been
investigated in some studies. Dehghan et al.
(2022) studied the effects of adding green tea
extract (10%) on physicochemical, sensory, and
microbial properties, as well as probiotic
bacteria viability in a whey-based Pifa
coladacocktail. They reported that the
physicochemical properties (e.g., pH), Brix
degree, dry matter, and protein content of the
drink were not significantly affected by adding
green tea extract while the drink turbidity
increased compared to the control sample
(without green tea). Microbial contamination
was not observed in the green tea-containing
sample compared to the control. Moreover,
Bifidobacterium viability decreased during 28-
day refrigeration and passing through
gastrointestinal conditions [7]. Rahaei et al.
(2020) investigated the inclusion effects of
smilax and green tea extracts on probiotic
bacteria viability, antioxidant activity, and
sensory properties of Kefir. Adding the plant
extracts reduced pH while acidity and
antioxidant activity increased in the samples (p
< 0.05). In all samples, the population of these
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bacteria exceeded 108 CFU/ml by the end of the
storage period [8].

The use of green tea extract in a mixture of
celery, carrot, and apple juices has not so far
been investigated in previous studies.
Therefore, this study aimed to explore the
effects of green tea extract concentrations on
Lactobacillus casei viability and qualitative
properties of a probiotic drink based on a
mixture of celery, apple, and carrot juices.

2-Materials and Methods
Preparation of green tea aqueous extract

Green tea leaves were obtained from the
Golestan factory, ground up to a mesh of 20,
and sorted in terms of particle size. Next,
powdered green tea samples were extracted
with distilled hot water in an autoclave (80-105
°C) for 20 min. The samples were cooled and
filtered at room temperature and then dried
under vacuum at 40 °C [7].

Preparation of inoculum

L. casei was obtained from the bacteria and
fungi collection of the Iranian Research
Organization for Science and Technology. The
number of inoculated bacteria was determined
using the 0.5 McFarland standard, which was
prepared by mixing 0.05 mL of 1.175%
bariumchloride with 9.95 mL of 1% sulfuric

acid. The resulting turbidity was almost equal
to 1.5 x 108 CFU/ml bacterial cells. The optical
density (OD) was measured through UV-V is
spectrophotometry at a wavelength of 625 nm,
with the OD range of 0.08-0.13 in this
wavelength.

Preparation of fruit and vegetable juices

Celery, apples, and carrots were purchased
from a local dealer, washed, peeled, and
fragmented, followed by re-washing. Juices
were then extracted using a juicer. The obtained
mixture was filtrated with a 4-layer linen cloth
to separate suspended solids. To inactivate
enzymes and natural microbial flora, the juices
were pasteurized mildly at 85 °C for 5 min. The
samples were cooled to 37 °C to be prepared for
L. casei inoculation.

Preparation ofa probiotic drink based on a
mixture of celery, apple, and carrotjuices

The mixed concentrations of celery, apple, and
carrot juices were used according to Table 1.
Green tea was added at different concentrations
(0, 1.5, and 2.5%), followed by inoculating 108
CFU/ml of L. casei population. Samples were
then refrigerated at 4 °C. L. casei viability,
antioxidant activity, and
physicochemical/sensory properties of the
samples were evaluated on days 1, 11, and 21.

Table 1. Treatments used in the research

Gl iz Juice and Bacterial
Treatme extract Carrot juice Apple juice Celery juice |\ oer concentrati
concentrati | concentration | concentratio | concentration .
nt on . . ) concentratio on
” ) * *) ns (CFU/ml)
' @A)
Control 0 7.5 7.5 15 30 0
AB; 0 5 5 10 20 108
A:B; 0 75 75 15 30 108
AsB: 0 10 10 20 40 108
AB; 15 5 5 10 20 108
A:B; 15 75 75 15 30 108
AsB; 15 10 10 20 40 108
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AiBs 15 5 5 10 20 108
AzBs 2.5 7.5 7.5 15 30 108
AsBs 2.5 10 10 20 40 108

Physicochemical and sensory tests of the
product

Measurement of pH

The pH of the drink was measured with a pH
meter (C863, Consort, Denmark) at 20 °C.

Evaluation of antioxidant activity using the
DPPH radical scavenging method

To this aim, 200 pl of each sample (10 mg/ml)
was mixed with 1800 pl of a 0.002% DPPH
solution in 99.5% ethanol. The reaction mixture
was then kept at room temperature in the dark
for 60 min. A reduction in the sample
absorbance was measured at 517 nm. DPPH
radical scavenging (%) was reported based on
Equation 1 [10].

DPPHradical scavenging (%)= A0-Al/A0 x
100 (1)

where A0 and Al are the absorbance of the
control and the sample, respectively.

Sensory evaluation

This procedure was performed by 10 trained
assessors who evaluated the features of taste,
texture, color, odor, and overall acceptance by
scoring from 1 (very good) to 5 (very bad) [9].

Probiotic bacteria viability (live cell count)

L. casei cells were counted with the pour plate
method using the MRS-agar medium in
anaerobic conditions (under ananaerobic jar) at
37 °Cfor 72 h [11].

Statistical analysis

This study was carried out with a completely
randomized design of 10 treatments with three
replications. The quantitative features of data
were examined with the one-way analysis of
variance (ANOVA). The means of data were
compared using Duncan's test at a significance
level of 0.05%. Data were statistically analyzed
with SPSS version 22 software. Graphs were
drawn using Excel software.

3-Results and Discussion
pH

As shown in Table 2, the pH and acidity levels
of the probiotic drink samples based onthe
mixedcelery, apple, and carrot juiceswere
significantly affected by the treatments and
storage time (p < 0.05). Significantly reduced
pH and elevated acidity occurred in the
probiotic drink samples with the rising
concentrations of green tea and celery, apple,
and carrot juices (p < 0.05). The lowest pH
andhighest acidity values were recorded in T10
containing the utmost green tea level (2.5%)
and the greatest concentrations of celery (20%),
apple (10%), and carrot (10%) juices. The
uppermost pH and lowermost acidity values
were obtained in the control treatment. Storage
time led to reduced pH and increased acidity in
the probiotic drink samples.The reduced pH
and increased acidity due to adding green tea
extract probably result from the presence of
acidic compounds (e.g., 2,3-dihydroxysuccinic
acid, 2-bromotetradecanoic acid) and acidic
polysaccharides (e.g., glucuronic acid and
galacturonic acid) in this extract [12].

Table 2. The pH levels of probiotic drink samples containing different concentrations of celery, carrot,
and apple juices

Treatment Day 1 Day 11 Day 21
1 5.28+0.1Ab¢ 5.2+0.1B2 5.21+0.1¢2
2 5.27+0.1A 5.15+0.1B2 4.99+0.1¢P
3 5.25+0.17¢f 5.11+0.1B¢ 4.90+0.1¢
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4 5.23+0.14¢ 5.08+0.18¢ 4.88+0.1¢¢
5 2.29+0.1AP 5.09+0.18¢ 4.92+0.1¢¢
6 5.25+0.1A¢ 5.04+0.1B¢ 4.84+0.1¢"
7 5.24+0.1A1 4.99+0.18f 4.74£0.1¢"
8 5.31+0.144 4.97+0.189 4.88+0.1¢¢
9 5.280.1Ab¢ 4.88+0.18" 4.76+0.1¢9
10 5.26+0.14% 4.75+0.18 4.67+0.1°

[ Downloaded from fsct.modares.ac.ir on 2025-05-12 ]

[ DOI: 10.22034/FSCT.21.156.125 ]

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p<0.05).
samples.Free radicle scavenging is among the
most well-known mechanisms through which
antioxidant compounds can inhibit lipid
oxidation. In this method, the results are
expressed based on a percentage reduction in
the absorbance level of extract-containing
DPPH solutions compared to extract-free
DPPH solutions [14].

Acidity and pH values fall under major issues
in producing probiotic products because pH
reduction and acidity elevation during storage
are associated with acid generation by bacteria,
indicating probiotic bacterial growth. Juice
sugar consumption by probiotic bacteria
reduces pH and elevates acidity. A longer time

after adding the bacteria decelerates pH di lationshi found b h
reduction and acidity elevation because of A direct relationship was found between the

reduced juice sugar. Shah et al. (2010) phenolic compounds and the antioxidant

presented evidence of decreased pH from 3.8 to activity of green tea extract in the drink.The
33 in juices containing Lactobacillus antioxidant activity of green tea extract results

paracasei, L. rhamnosus, and L. lactis [13], from the presence of various phenolic
which corresponds to our results. compounds in these extracts. Green tea
antioxidants  possess various biological
activities, such as preventing oxidative enzyme
activity, scavenging reactive oxygen species
(ROS), and chelating metals [14].Salem et al.
(2014) reported a significant increase in the
DPPH radical scavenging (%) of ice cream
samples with increasing fed grape extract levels
in the icecream formulation through increases
in the contents of phenolic compounds and
anthocyanins [15], which agrees with the
present results. In line with the current research,
Lim (2017) claimed that the scavenging level
rose significantly with the increase of green tea
extract levels in the yogurt formulation [16].

DPPH radical scavenging (%bo)

According to Table 3, DPPH radical
scavenging (%) rose significantly in the
probiotic drink samples (p < 0.05) after adding
green tea and increasing concentrations of
celery, apple, and carrotjuices. The highest
DPPH radical scavenging (%) was observed in
T10 containing the greatest green tea level
(2.5%) and the utmost concentrations of celery
(20%), apple (10%), and carrot (10%) juices.
The control treatment contained the leastlevel
of this parameter. Storage time reduced DPPH
radical scavenging (%) in the probiotic drink

Table 3. DPPH radical inhibition percentages of probiotic drink samples containing different

concentrations of celery, carrot, and apple juices

treatment Day 1 Day 11 Day 21

1 15.934+0.596%°  29.216+1.907 B2 62.388+6.787A2

2 22.834+0.389%2  24.951+0.929 BP 33.032+2.806”°
c,b

3 15.926+.0.190 19'9671'0'893,% 97 33840 655AC
C.c

4 11.019+0.182 15.1841.0.82i 20 169+0 71374

5 4.058+0.12¢ 4.524+.0.047 Be 5.168+0.0474¢

6 3.616+0.020¢d 4.058+0.012B¢f 4.277+0.016%¢

7 3.360+0.001¢¢ 3.665+0.010 B*f 3.876+0.026"¢
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8 2.272+0.062¢
9 2.194+0.001¢f
10 2.084+0.002¢f

2.547+0.0098 2.719+0.006"¢
2.414+0.013 Bf 2.523+0.006%¢
2.275+0.004 Bf 2.375+0.035%¢

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p<0.05).

L. casei count

Based on Table 4, L. casei was redoubled
significantly in the probiotic drink samples (p <
0.05) after adding green tea and increasing
concentrations  of celery, apple, and
carrotjuices. The most abundant L. casei was
counted in the treatment containing the utmost
green tea level (2.5%) and the highest
concentrations of celery (20%), apple (10%),
and carrot (10%) juices. The treatment with the
least concentrations of these components

contained the least abundant L. casei. The
number of this bacterial strain declined in the
probiotic drink samples as a result of storage
time.

In agreement with our results, Azarfam et al.
(2021) reported that bacterial count in a drink
was significantly affected by the concentrations
of cherry, grape, and barberry juices, bacterial
concentration, and storage time.The bacterial
count in the drink decreased significantly (p <
0.05) with storage time increase from day 1 to
week 4 of storage [17].

Table 4. Lactobacillus casei count (log CFU/g) of probiotic drink samples containing different
concentrations of celery, carrot, and apple juices

Treatment Day 1 Day 11 Day 21
1 3.724+790.11 3.47+%10.021 3.370+0.039¢"
2 8.577+~10.065 8.242+590.005 5.447 +0.022¢9
3 8.630+7¢10.004 8.320+210.003 5.914 +0.008%f
4 8.759+A¢40.016 8.386+5°0.005 6.230+0.014%¢
5 8.653+"¢0.013 8.447+8.90.001 6.378 +0.006 ©4
6 8.707+40.013 8.537+5<0.045 6.648 + 0.035¢¢
7 8.799+A¢0.019 8.638+5°0.007 6.812 +0.028¢°
8 8.712+40.006 8.607+5°0.023 6.693+0.017¢¢
9 8.848+00.022 8.730+220.004 6.819 +0.018¢"
10 8.916+"20.004 8.751+520.038 7.107+0.009¢2

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p<0.05).

Sensory evaluation

The results of sensory properties of the
probiotic drink samples containing different
concentrations of celery, carrot, and apple
juices are presented in Tables 5-9.The sensory
scores (flavor, odor, texture, color, and overall
acceptance) increased significantly in the
probiotic drink samples (p < 0.05) by adding
green tea and increasing concentrations of
celery, apple, and carrot juices. The sensory
scores were uppermost in the treatment
containing the greatest green tea level (2.5%)

and the utmost concentrations of celery (20%),
apple (10%), and carrot (10%) juices. The
control treatment with the least concentrations
of these juices received the lowest scores. The
sensory scores (flavor, odor, texture, color, and
overall acceptance) dropped in the probiotic
drink samples because of storage time. Similar
to our results, Azarfam et al. (2021) found that
sensory  evaluation  scores  decreased
significantly with rising storage time, which
was attributed to the presence of bacteria,
metabolites, and organic acid production by
bacteria [17].

Table 5. Taste scores of probiotic drink samples containing different concentrations of celery, carrot,
and apple juices
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Treatment Day 1 Day Day 21
11
B,
1 50 10 340°
2 540 A2 54182 441 Cbe
3 5£0 A2 5+] B2 5162
4 50 4+0° 420 0
5 50 A® 54184 420 O
6 50 A® 54184 4100
! 50 Ad 4+0" 4x1CH
8 540 A2 54182 5+1 Ca
9 4+0A P 5+] Ba 400
10 5+0A% 5+1 B2 5+1C2

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p<0.05).

Table 6. Odor scores of probiotic drink samples containing different concentrations of celery, carrot,
and apple juices

Treatment Day 1 Day Day 21
11
B,
1 4+0 AP 3+0 341 Be
2 50 Ae ax0 43180
3 51 A >l 408
4 4+0
440 AP B.ab 440 B
> 51 A a0 40 B
0 50 Ae ax0 40 B
7 440
440 AP B.ab 440 B
8 420
40 A° B.ab 5+182
9 5] A 5+1 B2 4180
10 51 A 5+1 B2 408

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p< 0.05).
Table 7. Texture scores of probiotic drink samples containing different concentrations of celery,
carrot, and apple juices

Treatment Day 1 Day Day 21
11
1 440 A 4+1 A 3+08°
2 440 A2 ffbo 4+082
3 420 A 51 A2 4+0°2
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4 51 Ae 51 Ae 40B*
5 51 Ae 431 Aa 411 Bav
® 440 A 40 408
! 4£0 A i’fbo 4+0B2
8 40 A =0 411 Bav
9 5] A2 541 A2 3+08°
10 440 A 0 408

*Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p< 0.05).
Table 8. Color scores of probiotic drink samples containing different concentrations of celery, carrot,

and apple juices

Treatment Day 1 Day Day 21
11
1 40 A =0 431 B
2 4x0 A 0 4082
3 440 A =0 431 B
4 5] A2 0 4408
> 511 A P 42082
° 4+0 A 420 431 B
! 40 A =0 431 B
8 440 A2 ﬁfbo 4+082
9 5042 51 A2 4+1B20
10 41~ 40 4408

**Dissimilar uppercase letters indicate significant differences between different days (p< 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p< 0.05).

Table 9. Overall acceptance scores of probiotic drink samples containing different concentrations of
celery, carrot, and apple juices

Treatment Day 1 Day Day 21
11
1 420 A2 4x1 AP 3+0 8P
2 4£0 A2 ﬁfbo 4+0 B2
3 440 A2d 5+1 Al 440 B2
4 5+1 Al 5+1 Al 440 B2
5 5+1 Al 441 A2 4+1B2
° 4£0 A2 ffbo 4+0 B2
132
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7

410 A%
8 440 A
9 5x] Aa
10 4£0 A%

40

A,ab

4+0
A,ab

5+1
410

A,ab

4+0 B2

4+]1Ba

Aa 3i0 B,b

41082

*Dissimilar uppercase letters indicate significant differences between different days (p < 0.05).
*Dissimilar lowercase letters indicate significant differences between different treatments (p < 0.05).

4-Conclusion

In this research, the effects of adding green tea
extract concentrations (0, 1.5, and 2.5%) to a
probiotic drink containing mixed
concentrations of celery, apple, and carrot
juices on L. casei viability, qualitative
properties (pH, DPPH radical scavenging
percentage, and phenolic compounds), and
sensory properties were investigated inthe
probiotic drinkon days 1, 11, and 21. The
evaluation results of the probiotic drink
properties indicated that increasing the green
tea percentage and celery, carrot, and apple
juice concentrations reduced the pH and
antioxidant activity. This treatment increased
the viability of L. casei and organoleptic
properties in the probiotic drink. The pH and
antioxidant properties, as well as the viability of
L. casei, decreased by the storage duration. The
scores of organoleptic properties were also
reduced during thestorage.The treatment with
the highest green tea level (2.5%), celery
(20%), carrot (10%), and apple (10%) juices
was selected as the best treatment, which
presented the highest viability (7 log cfu/g) of
probiotic bacteria.

5-References

[1] Javan mardi E, Labafi M, Khodaian
F, Salehi E. (2016). Feasibility study of
Production of red beet juice by
fermentation Lactic acid bacteria..
IranianJournal of food science and
technology, 13(56), 1-9.(In Persian)
[2] Ziemer, C. J., & Gibson, G. R.
(1998). An overview of probiotics,
prebiotics and synbiotics in the
functional food concept: perspectives
and future strategies. International
Dairy Journal, 8(5-6), 473-479.

[3] Prado, F. C., Parada, J. L., Pandey,
A., & Soccol, C. R. (2008). Trends in
non-dairy probiotic beverages. Food
Research International, 41(2), 111-
123..

[4] Tripathi, M. K., & Giri, S. K.
(2014). Probiotic functional foods:
Survival ~ of  probiotics  during
processing and storage. Journal of
functional foods, 9, 225-241.

[5] Amini niya H, Razavi S H.(2015).
Producing celery juice as functional
drink by lactic acid bacteria. lranian
Journal of food science and technology,
13 (51) :103-111.(In Persian)

[6] Demir, N., BAHCECI, K. S., &
Acar, J. (2006). The effects of different
initial Lactobacillus plantarum
concentrations on some properties of
fermented carrot juice. Journal of Food
Processing and Preservation, 30(3),
352-363.

[7] Dehghan, B. Esmaeilzadeh
Kenari,R. Raftani Amiri,
Z.(2022). Evaluation of the effect of
green tea extract on probiotic survival
in Pinacolada drink based on whey
under simulated gastric and intestinal
conditions, Food Science and
Technology, 19(1), 115-127.(In
Persian).

[8] Rahaei, M., Pourahmad, R., &
Khorshidpour, B. (2021). Effect of
asparagus extract and green tea extract
on viability of probiotic bacteria,
antioxidant activity and sensory
properties of  kefir. IRANIAN
JOURNAL OF FOOD SCIENCE AND
TECHNOLOGY, 17(109), 43-54.

[9] 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 of

133


http://dx.doi.org/10.22034/FSCT.21.156.125
https://fsct.modares.ac.ir/article-7-74761-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-12 ]

[ DOI: 10.22034/FSCT.21.156.125 ]

Maryam Heydari et al

The effect of green tea extract on the ...

Microbiology and Biotechnology, 27,
123-128.

[10] Farhosh R, Glymvhad Gha,
Haddad Qadastar, MD.(2019).
Evaluation of antioxidant activity and
thermal stability of green tea extract in
sunflower oil, Agricultural Sciences
and Technology Journal, Vol. 2 No. 3,
pp. 99-91. (In Persian)

[11] E. Moghaddas Kia, E. Dorosti, Z.
Ghasempour, A. Ehsani , (2018). The
effects of addition of sodium caseinate
and microencapsulation process on the
viability of Lactobacillus acidophilus
and qualitative properties of probiotic
yoghurt during storage, Food Science
and Technology, 15(5), 55-69.
magiran.com/p1859412

[12] Shokery, E.S., El-Ziney, M.G,,
Yossef, A.H. and Mashaly, R.1. (2017).
Effect of green tea and moringa leave
extracts fortification on the
physicochemical, rheological, sensory
and antioxidant properties of set-type
yoghurt. Journal of Advanced Dairy
Research, 5(2): 1-10.

[13] 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.

[14] Ferreres, F., Sousa, C., Valentdo,
P., Seabra, R. M., Pereira, J. A., &
Andrade, P. B. (2007). Tronchuda
cabbage (Brassica oleracea L. var.
costata DC) seeds: Phytochemical
characterization  and  antioxidant
potential. Food Chemistry, 101(2),
549-558.

[15] Salem, S. A., Ashoush, I. S., & Al-
Hassan, A. A. (2014). Enrichment of
functional properties of ice cream with
red grape pomace extract. Egypt
Journal of Food Science, 42, 45-54.
[16] Lim, E.S. (2017). Effect of green
tea supplementation on probiotic
potential, physicochemical, and
functional properties of yogurt. Korean

134

Journal of Microbiology, 53(2): 103-
117.

[17]Azarfam, M. S., Hashemiravan,
M., & Asadollahi, S. (2021).
Production of Probiotic Fermented
Beverage Based on Mixture of Sweet
Cherry, Red. Journal of Food Safety
and Processing, 1(1), 1-16.


http://dx.doi.org/10.22034/FSCT.21.156.125
https://fsct.modares.ac.ir/article-7-74761-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-05-12 ]

[ DOI: 10.22034/FSCT.21.156.125 ]

VEOY e YY) oyen V0T ol »Q\;\Jl;\.&« ML.J_}:<>)L941>LA
o AN &

www.fsct.modares.ac.ir :akews colu

J:‘A}}%—JJ& Jlas

PSS Shbs &S s Sho s S sl pTY Gbosk) e gl oslas I

e 9 st o S ol bl wl

TOlsy seils Sl Mol s Ol ¢ (Sod =

Ol oty s oDl 13T o231y dl gy = sl 5 dls ¢ olE 2l 055 (553 g mils

Ol el s oot 33T o2 ol gy = cpael s 5 dmly ¢ oldE e 058 bl Y

Olpl ecmelys o podhasl 5T oils gty = sl 5 dls ¢ le Bl o5 S olskd X

0 S

dlae Sl

Sbo iy (A3 Y/0 5 1/0 ) s Gl o jlae Calisee gl Chale I sl s
bylswn b Sosmsn ety g (eSS CId (G plnl 5T
5 (A3 Ve 5V/0 0) Cam Of (Ao Yo 510 O 0) b S Ol cilses gla ke
58 3 050 S5 A bsles Ve S ey p (Aopa Ve 5 VY0 ‘o)@,“_j
w2236 ol sla35,) G 0353 b Sgmsn Shedp le Lgad A4S sla S
osbieen 5 s Gl Aoys il edal s 4y s el A a2 (oSS 5 S
1)) St BTl 5 PH Olpe 285 Esl o 5 mpn (b S Ol il
Pl 5 B elsSY Gl ey Gl rzmes (DPPH JGL, Sl
Col K Ol e b 31 (PR 0)AE Sgmsp Shds s S S8
bl Sl odis e (PS40 G| 5T ool 5 PHOL sl
Sl Ol oy i Gsbsles (P<e/00)iL JEalS (K Ol e b S
AV N 0) o s UV s  OY0) b8 OF il o 5V 5 (1Y/0) s
55 K500, GSL Comazr 5 Sudls 1 (IS 500y K05 (2l (5 030) e S

2pVlog efulg 5 s oS 5 S 355 03 sles )

s gle
VEY/Y/N :&LJ"J“JQ é)u

VESYIYNY i dy b

1S wlls
S gmon Sh S
G S

oS

[

c@jﬁ
A sl 5Y

DOI:10.22034/FSCT.21.156.125.

(O J s

rjpourahmad@yahoo.com,
rezvan.pourahmad@iau.ac.ir

135



mailto:rjpourahmad@yahoo.com
mailto:rezvan.pourahmad@iau.ac.ir
http://www.fsct.modares.ac.ir/
http://dx.doi.org/10.22034/FSCT.21.156.125
https://fsct.modares.ac.ir/article-7-74761-en.html
http://www.tcpdf.org

