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Table 1. The treatments used in the present
study

Treatment Specifications
Cod (1) Control sample (chicken fillet
without coating)
Cod (2) Chicken fillet coated with
polylactic acid film
Cod (3) Chicken fillet coated with

polylactic acid film contains
Satureja rechingeri extract
Cod (4) Chicken fillet coated with
polylactic acid film Contains
silver nanoparticles synthesized
from Satureja rechingeri extract
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S ool O gpiloss sr 555 2 % PH Sl sl b

"Thiobarbituric acid reactive substance
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Table 2. Comparison of the minimum inhibitory concentration (MIC), minimum bactericidal
concentration (MBC) and the diameter of the non-growth halo diameter of Satureja rechingeri extract
and Satureja rechingeri extract containing silver nanoparticles against Staphylococcus aureus and
Escherichia coli bacteria

Against microorganism

Satureja rechingeri

Satureja rechingeri

extract containing silver extract
Minimum inhibitory Staphylococcus aureus 1.56£0.2 b 52+0.1a
concentration (MIC) Escherchia coli 2.086£0.1D 6.25¢ 0.1a
Minimum bactericidal Staphylococcus aureus 2+01b 4+ 0.1a
concentration (MBC)
Escherchia coli 3+0.1b 8+0.1a
Non-growth halo Staphylococcus aureus 16.66+0/68 a 7.66+0.1b

diameter (mm)
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Escherchia coli

15.66 + 0.68 a 6.33+£0.2b

Different lowercase letters indicate a significant difference in the row (p<0.05).
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Table 3. pH changes of chicken fillet samples during the storage time

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.63+0.002° 5.80+0.01%¢ 6.03+0.00%8 6.58+0.00%A
Cod (2) 5.63+0.002° 5.80+0.01%C 6.02+0.00%8 6.57+0.00%A
Cod (3) 5.63+0.00° 5.70+0.00C 5.86+0.00°8 6.18+0.01°A
Cod (4) 5.63+0.00%° 5.68+0.00°C 5.78+0.00°B 6.00+0.00%A

Different lowercase letters indicate a significant difference in the column and different uppercase letters
indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 4. Changes in thiobarbituric acid of chicken fillet samples during the storage period

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 0.29+0.002° 0.78+0.01%€ 1.03+0.00%8 1.38+0.00%A
Cod (2) 0.29+0.002° 0.77+0.01%€ 1.03+0.01%8 1.37+0.01%A
Cod (3) 0.28+0.00° 0.53+0/00°C 0.75+0.00"8 1.06+0.00°A
Cod (4) 0.28+0.00° 0.33+0.00¢¢ 0.44+0.008 0.60+0.00¢A

Different lowercase letters indicate a significant difference in the column and different uppercase
letters indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 5. Changes of L* of chicken fillet samples during the storage period

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 69.95+0.222A 63.45+0.508 63.57+0.46°B 63.40+0/70%
Cod (2) 70.03+0.25% 64.20+1.038 65.01+0/51°8 64.64+0.108
Cod (3) 69.68+0.592A 68.40+0.2228 67.79+0.06%8 66.31+0.14%
Cod (4) 70.00+0.872A 69.10+0.75%8 68.30+0.5028 67.52+0.56%8

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 6. Changes of a* of chicken fillet samples during the storage period

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.26+0.2920 5.64+0.23%C 5.84+0.49%8 7.20+0.41%A
Cod (2) 5.39+0.0820 5.69+0.25%C 5.92+0.298 6.99+0.142A
Cod (3) 5.24+0.1920 5.29+0.222¢ 5.53+0.2528 6.44+1.15%A
Cod (4) 5.61+0.40%° 5.90+0.26¢ 5.06:+0.168 5.77+0.300A

Different lowercase letters indicate a significant difference in the column and different uppercase letters
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indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 7. Changes of b* of chicken fillet samples during the storage period

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.97+0.192D 6.69+0.232C 7.07+0.1328 7.47+0.34%A
Cod (2) 6.56+0.3220 6.81+0.13%C 7.21+0.39%8 7.47+0.192A
Cod (3) 5.58+0.32bP 5.87+0.04%C 6.08+0.728 6.36+0.50PA
Cod (4) 6.17+0.49%0 5.47+0.28C 6.11+0.588 6.20+0.520A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 8. Changes of Mesophilic bacteria population of chicken fillet samples
during the storage period (Log CFU/g)

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 3.95+0.02:0 5.21+0.01%€ 7.12+0.028 10.47+0.05%A
Cod (2) 3.95+0.01%° 5.19+0.01% 7.10+0.00%8 10.46+0.03*A
Cod (3) 3.94+0.02:° 5.06+0.01°C 6.38+0.018 10.23+0.00A
Cod (4) 3.95+0.00° 4.88+0.01¢ 5.55+0.078 9.14+0.02¢A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 9. Changes of Psychrophilic bacteria population of chicken fillet samples
during the storage period (Log CFU/g)

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 3.80+0.03%° 5.05+0.00%€ 6.92+0.03%8 10.30+0.01%A
Cod (2) 3.80+0.0220 5.03+0.02% 6.90+0.038 10.30+0.01%A
Cod (3) 3.83+0.03:° 4.82+0.03"C 6.22+0.0208 9.37+0.01°A
Cod (4) 3.82+0.02:0 4.48+0.06C 5.45+0.03¢8 9.52+0.08A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 10. Changes of coliform bacteria population of chicken fillet samples
during the storage period (Log CFU/g)

Storage

time
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(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 2.68+0.08°° 4.20+0.01°C 6.26+0.01" 9.34+0.00
Cod (2) 2.68+0.02:° 4.19+0.01%C 6.25+0.00% 9.33+0.00*
Cod (3) 2.64+0.10% 3.69+0.04 5.08+0.01° 8.21+0.02°
Cod (4) 2.65+0.05%° 3.29+0.03C 4.67+0.04® 6.49+0.05%

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 11. Changes of Staphylococcus aureus population of chicken fillet samples
during the storage period (Log CFU/g)

Storage
time
(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 2.78+0.02%° 4.36+0.01%¢ 6.33+0.01% 10.22+0.01A
Cod (2) 2.75+0.03%° 4.34+0.00%¢ 6.33+0.01% 10.20+0.01A
Cod (3) 2.74+0.03%° 4.20+0.01°° 5.28+0.01%8 9.31+0.00°A
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Cod (4) 2.77+0.012°

3.82+0.04%¢

4.76+0.02°8 7.81+0.03%

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 12. Changes of mold and yeast bacteria population of chicken fillet samples
during the storage period (Log CFU/g)

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 2.46+0.06%A 5.37+0.01%A 6.31+0.002A 7.40+0.002A
Cod (2) 2.44+0.04%A 5.37+0.00%A 6.30+0.018A 7.38+0.018A
Cod (3) 2.39+0.01%A 4.35+0.01PA 5.34+0.00PA 6.31+0.020A
Cod (4) 2.46+0.03* 3.73+0.04A 4.72+0.03A 5.53+0.03¢A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 13. Changes in odor score of chicken fillet samples during the storage time

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.00+0.00%A 3.00+0.00PA 1.33+0.57A 1.00+0.00PA
Cod (2) 5.00+0.00%A 3.00+0.00PA 1.66+0.57b¢A 1.00+0.000A
Cod (3) 5.00+0.00%A 3.00+0.00PA 2.66+0.57PA 1.33+0.570A
Cod (4) 5.00+0.00%A 5.00+0.00%A 4.66+0.57%A 3.33+0.57%A

Different lowercase letters indicate a significant difference in the column and different uppercase letters
indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 14. Changes in color score of chicken fillet samples during the storage time

Storage

time
(days)
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Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.00+0.00%A 2.00+0.00A 2.00+0.00°A 1.00+0.00PA
Cod (2) 5.00+0.00%A 2.00+0.00A 2.00+0.00PA 1.00+0.000A
Cod (3) 5.00+0.00%A 3.33+0.57"A 2.33+0.57A 1.33+0.57PA
Cod (4) 5.00+0.00%A 4.66+0.57%A 3.66+0.57%A 2.66+0.57%A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 15. Changes in texture score of chicken fillet samples during the storage time

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.00+0.00%A 4.33+0.57%A 3.66+0.572A 1.00+0.00°A
Cod (2) 5.00+0.00%A 4.33+0.57%A 3.66+0.572A 1.33+0.570A
Cod (3) 5.00+0.00%A 4.66+0.57%A 4.00+0.00%A 2.33+0.57%A
Cod (4) 5.00+0.00% 5.00+0.00%* 4.00+0.00%A 3.00+0.002A

Different lowercase letters indicate a significant difference in the column and different uppercase letters

indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Table 16. Changes in overall acceptance score of chicken fillet samples during the storage time

Storage
time

(days)
Samples Day 1 Day 3 Day 7 Day 14
Cod (1) 5.00+0.00°A 3.33+0.57%A 2.66+0.57PA 1.00+0.00%A
Cod (2) 5.00+0.00%A 3.33+0.57%A 2.66+0.57PA 1.00+0.00%A
Cod (3) 5.00+0.00%A 3.66+0.57%A 3.00+0.00PA 2.33+0.57"A
Cod (4) 5.00+0.00%A 5.00+0.00PA 4.00+0.00%A 3.00+0.00%

Different lowercase letters indicate a significant difference in the column and different uppercase letters
indicate a significant difference in the row (p<0.05).

Cod (1): Control sample (chicken fillet without coating), Cod (2): Chicken fillet coated with polylactic
acid film, Cod (3): Chicken fillet coated with polylactic acid film contains Satureja rechingeri extract,
Cod (4): Chicken fillet coated with polylactic acid film Contains silver nanoparticles synthesized from

Satureja rechingeri extract
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Plant extracts and nanoparticles prepared from them can be used to
increase the shelf life of meat due to their antimicrobial and
antioxidant properties. In the current research, the effect of polylactic
acid films containing silver nanoparticles synthesized from Satureja
rechingeri extract on the physicochemical and microbial properties of
chicken fillets at refrigerator temperature in time intervals of 0, 3, 7
and 14 days was investigated. The samples include the control (code
1), chicken fillet coated with polylactic acid film (code 2), chicken
fillet coated with polylactic acid film containing Satureja rechingeri
extract (code 3) and coated chicken fillet. They were coated with
polylactic acid film containing silver nanoparticles synthesized from
the extract of Marza Rishengari (code 4). The results showed that the
mean diameter of the growth inhibition zone against Staphylococcus
aureus and Escherichia coli for the Satureja rechingeri extract
containing silver nanoparticles was significantly higher than the
Satureja rechingeri extract (p<0.05). In all the studied days, except
for the first day, the lowest pH and thiobarbituric acid levels belonged
to sample 4 (p<0.05). On the third and seventh days, the highest L*
color component belonged to sample 4 (p<0.05). In all the studied
days, except for the first day, the lowest population of mesophilic
bacteria, psychrophilic, coliform, Staphylococcus aureus, mold and
yeast, as well as the highest score of all sensory factors (smell, color,
texture, overall acceptance) belonged to sample 4 (p<0.05). Sample 4
was selected as the superior treatment due to its higher sensory score
and more favorable microbial characteristics.
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