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Table 1Treatments and Abbreviation used in the study

Number Abbreviation signs Thymol (%) Resveratrol (%)
1 100TOR10 100 0
2 75T25R10 75 25
3 50T50R10 50 50
4 25T75R10 25 75
5 O0T100R10 0 100
6 100TOR20 100 0
7 75T25R20 75 25
8 50T50R20 50 50
9 25T75R20 25 75
10 0T100R20 0 100
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1 Reducing power

2 Minimum inhibitory concentration
3 Minimum bactericidal concentration
4 Tryptic Soy Broth
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Table 2 The effect of the type of formulation on

the DPPH

Treatment DPPH (%)

100TOR10 20.33+0.33 ¢
75T25R10 58.77+ 1.50°
50T50R10 20.67+ 0.20%
25T75R10 38.17+ 0.30¢
0T100R10 13.67+ 0511
100TOR20 3267+ 0.10F
75T25R20 3447+ 030°
50T50R20 40.00+ 0.20°
25T75R20 54.67+ 0.50°
0T100R20 17.83+ 0.10"

Table data represent the average of three test +
standard deviations. The different letters in the
columns indicate a significant difference between the
data with a 95% probability.
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Table 3 The effect of the type of formulation on
the Ferric Reducing Antioxidant Power

Treatment FR;.:/II 533101
100TOR10 0.107 £ 0.003 "
75T25R10 0.323 + 0002 *
50T50R10 0.140 + 0.002 &
25T75R10 0.217 + 0.001 °
0T100R10 0.050 = 0.001
100TOR20 0.176 = 0.001 "
75T25R20 0.192+ 0.002 ¢
50T50R20 0.257 + 0.002 ©
25T75R20 0.298 + 0.003 "
0T100R20 0.087 + 0.001"°

Table data represent the average of three test +
standard deviations. The different letters in the
columns indicate a significant difference between the
data with a 95% probability.
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Table 4 The effect of the type of formulation on the MIC (ug/ml)

Treatment E.Coli in culture media Listeria in culture media E.Coli in Milk Listeria in Milk
100TOR10 300" 250°¢ 400** 300
75T25R10 100™® 504¢ 200 1008
50T50R10 2508 2508 300 300
25T75R10 2008 150°¢ 2504 200°®
0T100R10 350%8 250°P 400** 300°¢
100TOR20 2008 150°¢ 3004 200°®
75T25R20 2008 150°¢ 3004 200°®
50T50R20 1508 100°¢ 3004 1508
25T75R20 1508 100°¢ 2504 1508
0T100R20 3008 250°¢ 400 300

The data are the average of three repetitions and the numbers with different upper and lower case letters respectively
in each column and row indicate significance at the 5% level.
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Table 4 The effect of the type of formulation on the MBC (ug/ml)

Treatment E.Coli in f:ulture Listeria 1n. E.Coli in Milk Listeria in Milk
media culture media
100TOR10 600°® 500 700°* 600"
75T25R10 2008 100 400°* 2008
50T50R10 500" 500" 600°* 5008
25T75R10 400% 300°¢ 500 4008
0T100R10 700%° 500 800°* 500°¢
100TOR20 300°¢ 2000 600°* 4008
75T25R20 300°¢ 300 600°* 4008
50T50R20 250 150°° 6004 3009
25T75R20 250 200% 5009 3009
0T100R20 400% 350°P 700°* 600%°

The data are the average of three repetitions and the numbers with different upper and lower case letters respectively
in each column and row indicate significance at the 5% level.
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The present study aimed to encapsulate thymol and resveratrol prepared with
zein-caseinate composite nanoparticles and to investigate their antioxidant and
antimicrobial properties. For this purpose, liquid-liquid dispersion method was
used to prepare zein-caseinate composite nanoparticles. In this study, the effect
of different concentrations ratio of thymol and resveratrol (zero to 100%) and
different ratios of core to coating (1:10 and 1:20) on the ability to inhibit DPPH
free radicals, the reducing power of iron ions and antimicrobial activity on
Escherichia coli and Listeria monocytogenes was investigated in culture media
and milk. The results showed that the sample containing 75% thymol and 25%
resveratrol with a ratio of 1 to 10 of core to coating had the highest ability to
inhibit DPPH free radicals and the reducing power of iron ions, and it was found
that the increase in the coating concentration except for the sample containing
75% thymol, led to an increase in the Inhibition power of DPPH free radicals
and reducing power of iron ion. Listeria bacteria in the TSB culture medium
were the most sensitive bacteria to the prepared samples, and the strongest
prepared nanoparticles, which had the lowest MIC and MBC, belonged to the
sample containing 75% thymol and 25% resveratrol with a core-to-wall ratio of
1:10, and in most samples, The bacteria in milk were more resistant to these
nanoparticles than the culture medium. Finally, it can be said that the sample
containing 75% thymol and 25% resveratrol with a core-to-wall ratio of 1 to 10
can be selected as a combination with appropriate antioxidant and antimicrobial
power.
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