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Table 2 The inhibition zone diameter of papers with Rosemary extraction by soxhlet method for
Escherichia coli and Staphylococcus aureus bacteria.
Inhibition zone diameter (mm)

Time (h)  consumption

Escherichia coli Staphylococcus aureus
4 15 % 18 13
20 % 20 14
6 15 % 20 13
20 % 22 20

Esher-4 h-20 % Esher-6 h—20 %

Staph-4 h—20 % Staph-6 h—15 Staph-6 h—20 %

Fig 3 Theantibacterial reaction test of paperswith Rosemary extraction by soxhlet method for Escherichia coli and
Staphylococcus aureus bacteria.
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Table 3 The inhibition zone diameter of papers with Rosemary extraction by ultrasonic method with 40
amplitudes for Escherichia coli and Staphylococcus aureus bacteria.

Amplitudes Time (min) consumption Escherichia coli Staphylococcus aureus
3 15 % 14 11
20 % 16 14
15 % 15 16
40 6 20 % 15 14
9 15 % 17 17
20 % 20 20

-

(
A

=

3 min—20 % 6 min — 20 % ‘ 9 min — 20 %

3 min 6 min— 15 % 9 min— 15 %

~ -

3 min — 20 % 6 min — 20 % 9 min — 20 %

Fig 4Theantibacterial reaction to Escherichia coli (a), and Staphylococcus aureus bacteria (b)by ultrasonic method
with 40 amplitudes.
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Table 4 The inhibition zone diameter of papers with Rosemary extraction by ultrasonic method with 60
amplitudes for Escherichia coli and Staphylococcus aureus bacteria.

Amplitudes Time (min) consumption Escherichia coli Staphylococcus aureus
3 15% 15 17
20 % 19 18
15 % 13 12
60 6 20 % 17 14
9 15% 0 0
20 % 0 0




6min— 15 %

3min-20% 6 min — 20 % 9 min—20 %

3min— 15 % 6 min— 15 %

3 min—20 % 6 min —20 % 9 min — 20 %

Fig STheantibacterial reaction to Escherichia coli (a), and Staphylococcus aureus bacteria (b)by ultrasonic method
with 60 amplitudes.
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ABSTRACT

ARTICLE INFO

Change in the food consumption’s pattern and the widespread use of the fast
foods, as well as, the globalization of the food trade and the transportation of
food over the long distances have brought great challenges to the safety and
quality of the foods. One of the most important uses of the papers is the food
packaging industry to keep the health and quality of the packaged materials
from the production step to the customer.The extract of medicinal plants has
the ability to create antibacterial properties. In this research, rosemary extract
was used to produce the antibacterial papers. Extraction of plant was done by
using soxhlet extractor and ultrasonic. In the soxhlet method, the dry powder
was extracted at 4 and 6 hours and in the ultrasonic method, 40 and 60 powers
were used for extraction. Then the papers were treated with plant extract
prepared in two amounts of 15 and 20% based on the dry weight of the
paper.The antibacterial properties of the papers were investigated with
Escherichia coli and Staphylococcus aureus bacteria. All the papers treated
with rosemary extracted by soxhlet method showed antibacterial property.
Inhibition zone of bacteria was formed for both of them.The maximum
diameter of the Inhibition zone for Escherichia coli and Staphylococcus
aureus bacteria with 6 hours’ extraction and the consumption amount of 20%
was 22 and 20 mm. In the treated paper with rosemary extracted by ultrasonic
method, the maximum diameter of the Inhibition zone for Escherichia coli
bacteria was 20 mm in 40A and 9 min. Also, the highest diameter of the
Inhibition zone for Staphylococcus aureus bacteria was 20 mm in 40A and 9
min. Gas chromatography confirmed the presence of antibacterial substances
including, Borneol, Camphor, and Bornyl acetate in rosemary extract.

Article History:

Received 2022/ 11/24
Accepted 2023/01/ 19

Keywords:

Antibacterial paper,
Herbal extract,
Ultrasonic,

Soxhlet,

Rosemary.

10.22034/FSCT.19.133.103
DOR: 20.1001.1.20088787.1401.19.133.9.4

*Corresponding Author E-Mail:
nazarnezhad91@gmail.com

VY



