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8 -Escherichia coli

9- Salmonella typhimurium
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Table 1- The mean results of the inhibition zone diameter (in mm) of active films against selected

pathogens

Salmonella typhimurium Staphylococcus aureus Listeria monocytogenes Escherichia coli Lol
0/00 +0/00 f 0/00 £ 0/00 F 0/00 £ 0/00" 0/00 + 0/00 & Co
1/40 £ 0/10°¢ 2/50+0/10 ° 1/80+0/10° 2/33+0/12° T1
177 £ 0/12 ¢ 3/00 + 0/10 ¢ 2/47 + 0,06 ¢ 2/70 +0/10 ¢ T
2/83 £ 0/06° 3/63 £+ 0/06° 3/37 £0/06° 3/300/10° T3
0/07 +0/06 0/13 £ 0/06 ¢ 0/13 £ 0/06 ¢ 0/10 £ 0/00 & T4
1/80 + 0/10 ¢ 2/83 + 0/06 © 1/97 £ 0/06 © 2/57 + 0/06 ¢ T5
2/30 £ 0/10°° 3/40 £ 0/10 ¢ 2/63+0/12° 2/97 + 0/06 © T6

Mueller-Hinton agar’ !
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3/23+0/06* 4/57 £ 0/06 * 3/57 £0/06*° 3/53 + 0/06* T7

Co: Control (PVA/CMC); T1: Control + 0.25% Proveskia EO; T2: Control + 0.5% Proveskia EO; T3: Control +
1% Proveskia EO; T4: Control + 1% Quince seed mucilage; T5: Control + 1% Quince seed mucilage + 0.25%
Proveskia EO; T6: Control + 1% Quince seed mucilage + 0.5% Proveskia EO; T7: Control + 1% Quince seed
mucilage + 1% Proveskia EO.

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

Figure 1. Evaluation of the antibacterial activity of polyvinyl alcohol-carboxymethyl cellulose (PVA/CMC)
composite films incorporated with quince seed mucilage and various concentrations of Proveskia essential oil
against four pathogenic bacteria.

Tested bacteria: A: Listeria monocytogenes / B: Salmonella typhimurium | C: Escherichia coli O157:H7 / D:
Staphylococcus aureus

Treatments:. 1. PVA/CMC/ 2. PVA/CMC + 0.25% Proveskia essential oil/ 3. PVA/CMC + 0.5% Proveskia
essential oil /4. PVA/CMC + 1% Proveskia essential 0il / 5. PVA/CMC + 1% quince seed mucilage/ 6. PVA/CMC
+ 1% quince seed mucilage + 0.25% Proveskia essential oil/ 7. PVA/CMC + 1% quince seed mucilage + 0.5%
Proveskia essential oil/ 8. PVA/CMC + 1% quince seed mucilage + 1% Proveskia essential oil
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The use of biodegradable films as a modern technology in addition to
being environmentally friendly and non-toxic, protects food from
physical, chemical, and biological damage. Biodegradable films act
as carriers of antioxidant and antimicrobial compounds. In this study,
the antimicrobial effect of polyvinyl alcohol-carboxymethyl cellulose
and quince seed mucilage biodegradable film containing Perovskia
essential oil on four species of the most important foodborne
pathogenic bacteria including Staphylococcus aureus, Listeria
monocytogenes, Escherichia coli (O157;H7), and Salmonella
Typhimurium was investigated using the Disk Diffusion Assay
method. From films produced based on polyvinyl alcohol-
carboxymethyl cellulose and quince seed mucilage containing
concentrations of 0.25, 0.5, and 1% of Perovskia essential oil, discs
with a diameter of 10 mm were prepared and placed under sterile
conditions on previously cultured Mueller-Hinton medium. The
diameter of the formed halos was considered as an indicator of the
antimicrobial activity of the films. Statistical calculations were
performed using SPSS Ver.22 Software. Assesment of the
antibacterial activity of the active films on gram-positive and gram-
negative bacteria indicated that the highest antibacterial activity was
related to the treatments polyvinyl alcohol-carboxymethyl cellulose +
1% quince seed mucilage + 1% Perovskia essential oil and polyvinyl
alcohol-carboxymethyl cellulose + 1% Perovskia essential oil
respectively. In addition, according to the results of current study
Staphylococcus aureus revealed the highest (4.57 mm) and
Salmonella Typhimurium the lowest sensitivity (3.23 mm) to the
prepared films. The results show that the Perovskia essential oil can
be used as a natural preservative in the composition of polyvinyl
alcohol-carboxymethyl cellulose and seed mucilage biodegradable
film, for food packaging.
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