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Table 1- Results of measurement of pH and Acidity of different synbiotic yogurt treatments inoculated with L.

casei

Treatments Day 1 Dsz' 7 Day 14 Day 21
A 45+0.007°¢ 4.41 +0.005° 4.33 + 0.000¢ 4.22 +0.011°
B 4,51 +0.005% 4.41+ 0.005° 4.35 + 0.005¢ 4.23 £0.011°
C 4,52 +0.005% 4.44 +0.001%° 4.37 £ 0.000¢ 4.25 = 0.0052
D 4.53 £ 0.001? 4.45 + 0.015° 4.40 = 0.001? 4.26 £ 0.0112
E 4.53 = 0.005? 4.48 £ 0.0005? 4.38 +0.005° 4.25+0.011°
Acidity
A 53.75 £ 0.23¢ 77.86 £ 0.114 81.20 + 0.34¢ 82.60 * 0.34¢
B 76.06 = 0.30°¢ 78.06 + 0.30 81.53 £ 0.23¢ 83.53 + 0.46¢
C 76.86 + 0.50° 78.66 + 0.23 82.13 £ 0.23¢ 84.46 = 0.50°¢
D 78.60 = 0.342 79.20 £ 0.69° 83.93 £ 0.11° 86.86 = 0.23°
E 79.29 + 0.34° 80.53 + 0.23? 83.46 + 0.23° 85.66 + 0.57°

Different letters in each column represent significant differences (p<0.05).
Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Table 2- Results of measurement of total
polyphenols and DPPH of aqueous propolis extract

Parameters Content Unit
Total 8.7 100 ml.mg
polyphenols
DPPH radical 38.62 100 ml.mg
scavenging
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Table 3- Results of measurement of hardness, adhesiveness, springiness and chewiness of different synbiotic

yogurt treatments inoculated with L. casei

Treatments Day 1 Day 7 Day 14 Day 21
Hardness
A 19.99 £ 0.02° 21.05 £ 0.02? 21.02 +0.01°¢ 21.10 £ 0.15°
B 19.73 £ 0.15° 20.29 + 0.02° 22.61 +0.022 22.04 £0.022
C 18.38 £ 0.25°¢ 19.94 £ 0.01°¢ 21.15 + 0.04° 20.07 £ 0.09¢
D 16.98 + 0.10¢ 19.36 + 0.04¢ 20.55 + 0.05¢ 19.12 + 0.55¢
E 16.10 + 0.02¢ 18.79 + 0.15° 19.89 £ 0.03¢ 18.28 £ 0.03¢
Adhesiveness
A 2.13 +0.024 3.97 £0.03° 4.11 +0.01° 4.01+0.02°
B 3.95+0.032 4,79 £0.012 4,56 £0.03? 4,50 +£0.012
C 2.63 +0.02° 3.69 +0.02¢ 3.88 £ 0.02¢ 3.83+£0.04¢
D 2.58 +0.03° 3.49 +0.01¢ 3.61 +0.05¢ 3.04 +0.04¢
E 2.48 +0.02¢ 2.20+0.01¢ 3.15+0.04¢ 2.02 £0.05°
Springiness
A 14.23 +0.02® 14.03 + 0.02¢ 14.12 £ 0.028 14.24 £ 0.012
B 14.20 £ 0.17° 14.75 £ 0.01° 13.79 £ 0.04¢ 13.44 +0.03°
C 14.42 £ 0.08? 14.34 + 0.01° 13.96 + 0.07° 13.05 £ 0.02¢
D 14.36 + 0.01% 14.30 +0.02¢ 14.35 + 0.05¢ 14.39 £ 0.042
E 14.24 +0.12%® 14.27 £ 0.02¢ 13.15 + 0.05° 12.99 + 0.04°
Chewiness
A 9.88 £ 0.02° 10.39 £ 0.01°¢ 11.39 £0.032 11.38 £ 0.012
B 9.82 £0.032 11.50 + 0.02° 10.89 + 0.04° 10.74 + 0.05°
C 9.42 + 0.37® 10.40 £ 0.01°¢ 10.46 + 0.06° 10.62 £ 0.03°¢
D 9.01 + 0.45° 11.89 +0.012 9.79 +0.03¢ 9.04 +0.04¢
E 8..03 £ 0.42° 9.80 + 0.05¢ 9.30 £ 0.04¢ 8.30 £ 0.02¢

Different letters in each column represent significant differences (p<0.05).
Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Table 4- Results of measurement of syneresis of different synbiotic yogurt treatments inoculated with L. casei

Treatments Day 1 Day 7_ Day 14 Day 21
Syneresis
A 19.99 £ 0.11# 21.55+0.19? 22.96 £ 0.06° 24.03 £ 0.06%
B 19.99 £ 0.112 21.22 +£0.19° 22.22 +0.38° 23.44 +0.38°
Cc 19.55 + 0.38° 20.22 £ 0.19¢ 22.92 +0.06° 22.59 £ 0.42°
D 18.99 £ 0.11° 19.25 +0.12¢ 20.11 +0.19¢ 20.92 £ 0.06°
E 18.77 £ 0.19° 19.22 +0.19¢ 20.73£0.12° 21.62 +0.27¢

Different letters in each column represent significant differences (p<0.05).
Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Table 5- Results of measurement of Aroma, Taste and Color of different synbiotic yogurt treatments inoculated

with L. casei
Treatments Day 1 Day 14 Day 21

Aroma

A 4.55+0.532 4.01+0.772 3.33+£0.55° 3.11 £0.332

B 4 +0.70% 3.66 + 0.50% 3.01+£0.01% 2.77 + (.44

C 4 40.722 3.66+0.51% 3.04 + 0.02% 2.55+ (.52¢%b

D 422 +0.66% 3.44 +0.52% 2.66 + 0.50° 2.55+0.52b

E 3.77 + 0.66° 3.33 +£0.50° 2.55+0.52° 2.33 +0.50°
Taste

A 4.44 4+ 0.522 4+0.71° 3.33+£0.52 3.11+0.32

B 4.22 4 0.44% 3.44 +0.52b 2.88 +0.33% 2.44 +0.5°

C 4.11+£0.332 3.33£0.50° 2.66 +0.5° 2.22+0.41b

D 3.77 £ 0.44° 3.33+£0.52b 2.55+£0.52b 2.22 +0.40b

E 3.77 £ 0.44° 3.33£0.50° 2.55+£0.52b 2.22 +0.40°
Color

A 4.66 + 0.502 422+ 0.66% 4+ .001°2 3.77 £0.44*

85



L;Lh ;}}ﬂryeﬁo)wjzju sy

O 5wl @l

B 4.66 £ 0.502 4.11 £ 0.60? 3.77 £ 0.442 3.66+0.50?
C 4,55 +0.522 4.11 £ 0.60? 3.77 £ 0.442 3.33+0.50?
D 4.55+£0.522 4.11 £0.332 3.66 +0.702 3.33+0.50?
E 4.55+£0.522 4+ .50° 3.66 +0.502 3.33+0.50?
Texture

A 4.22 £0.442 4+0.001° 3.77 + 0.66° 3+0.50°

B 4.22 £0.442 4 £ 0.000° 4 £0.000% 3.11 £0.33%
C 4.33 +£0.502 4.22 + (0.44% 4.22 + 0.44% 3.11 £ 0.60%
D 433+0.50°2 4.22 + (0.44% 4.22 + 0.44% 3.55+£0.522
E 4.44 £ 0.522 4.33 £ 0.502 4.44 £ 0.522 3.55+0.52?

Different letters in each column represent significant differences (p<0.05).

Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Fig 1 -Results of measurement of total acceptance of different synbiotic yogurt treatments inoculated with L. casei
Different letters in each column represent significant differences (p<0.05).

Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Different letters in each column represent significant differences (p<0.05).
Treatments (percentage of propolis) are A: Control, B: 1%, C: 2%, D: 3% and E: 4%.
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Dairy products such as yogurt are considered as one of the most popular foods
in the world. Beside the probiotics, functional ingredients such as prebiotics are
also used in various products. One of the functional ingredients is propolis which
has antioxidant, anti-inflammatory, anti-fungal, anti-viral and anti-tumor
properties, and in addition to this properties it can be a prebiotic which can have
beneficial effects on the human digestive system. This study was conducted to
investigate the effect of propolis extract on the physicochemical, sensory and
microbial characteristics of synbiotic yogurt inoculated with Lactobacillus casei.
This study was conducted in five treatments (control (A), 1% (B), 2% (C), 3%
(D), 4% (E)) and three replications. Physical and chemical properties such as
antioxidant activity and total polyphenol, acidity and pH, syneresis, texture
(hardness, adhesiveness, springiness and chewiness), probiotics survival as well
as sensory properties (taste, odor, texture, color and general acceptance) of
yogurt samples in days 1, 7, 14 and 21 were measured. According to the results
of the sensory evaluation team, the highest level of sensorial favorability was
related to the control treatment. The lowest pH value in the control sample was
1% and showed a significant difference with the 2%, 3% and 4% treatments. The
results of the survival of L. casei on different days showed that the effect of time
and propolis percentage on the survival of probiotic was significant. The highest
count of L. casei was observed in 4% treatment. It can be concluded that propolis
can be used as a prebiotic in yogurt, which can improve the functional and
textural properties of yogurt.
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