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Background and objectives: Today, due to the harms such as the
increase in the possibility of heart and carcinogenic risks and the
occurrence of stomach problems that artificial food additives have
for the body, attention is paid to antimicrobial compounds of plant
and animal origin that cause microbial and chemical control and
increase the shelf life of food. Essences, extracts, and medicinal and
edible plants due to their antimicrobial compounds, prevent the
growth of pathogenic pathogens and delay the growth of spoilage
agents in food, as well as food additives, have received the attention
of the food and packaging industry today. The need for antibiotics,
controlling the microbial contamination of foods, developing
technologies to improve shelf life, removing undesirable pathogens
and delaying microbial spoilage, and reducing the resistance of
pathogenic microorganisms or increasing cell resistance are some of
the benefits of these natural antimicrobials. The use of
microencapsulation technology is one of the new methods for
increasing the antimicrobial and antioxidant performance of
extracts, which helps to increase their performance.

Materials and methods: In this research, an HPLC device was used
to identify the transferred phenolic compounds of rosemary. Also,
with the MIC and MBC tests of rosemary essential oil, its
antimicrobial ability was checked. Rosemary essential oil was
prepared in the form of microcapsules with maltodextrin/modified
starch by spray drying and freeze-drying methods with and without
ultrasound.  Microcapsule  tests  including  morphological
characteristics, entrapment percentage, release percentage, particle
size, and properties of rosemary binding to maltodextrin/modified
starch microcapsules were investigated. The design was done
completely randomly and in three replications. The results of the
tests were analyzed using Minitab 16 software at the probability
level of 95%.

Results: The results showed that the treatments of microcapsules
prepared by freeze-drying and ultrasound had uniform
morphological characteristics and smaller particle size. The size
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range of microcapsules ranged from 95 um to 119.2 um and the
polydispersity index was observed from 0.360 to 0.443 between
microcapsules treatments. However, the microcapsule treatments
prepared by the spray drying method without ultrasound had the
highest particle size and the lowest entrapment and release
percentage. In terms of the type of bonds created between
maltodextrin, modified starch, and rosemary, no significant
differences were observed in any of the methods (p>0.05).

Conclusion: Finally, microcapsule treatment prepared by freeze-
drying method and ultrasound was selected as the optimal treatment.
This ratio can be used as an optimal mode in the food industry as an
antimicrobial and antioxidant microcapsule.
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5 BPALY
8.1 . o 9.2 S
Limonene Camphene
A ) [
12.02 J""”_ ? 2.58 ST
1,8-Cineole Octen-3-ol
: 5 St -y
0.91 ot 0.99 Cd
Myrcene 3-Octanone
RING L] .
1.87 - 0.55 o
a-Phellandrene Verbenene
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Table 2- Minimum inhibition concentration and minimum bactericidal concentration of rosemary extract

S S 5les Ol J3lo Sais cble Bl
Minimum inhibition Minimum bactericidal ALl
concentration concentration
LSSy LSy
3.240.01 3.5+0.01 £ sl
Lactobacillus plantarum
5.1+0.02 5.5£0.02 £ o 2
Penicillium glaucum
; a5 S L
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Saccharomyeces cerevisiae
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Table 3- Minimum inhibition rate of free radicals and total phenolic compounds of rosemary extract

(Ao 3) 3131 (ISl y SuS jle Ol
Inhibition rate of free radicals (%)

(5035 53 05 ko) JS 58 DS 5 Ol
Total phenolic compounds (mg/g sample)

5.1+0.01

184.32+0.02
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Figure 2- Comparison of size index median and polydispersicity of microcapsule sermons
containing rosemary extract
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(a) Microcapsule sample dried by freeze dryer and ultrasound
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(b) Microcapsule sample dried by freeze dryer and not ultrasound
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(d) Microcapsule sample dried by spray dryer and ultrasound
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(d) Microcapsule sample dried by spray dryer and not ultrasound
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Table 4- Results of size and polydyspercity of microcapsules containing rosemary extract

Sled S
T4 T3 T2 T1
Treatment code
. Sle
119.2 118.3 103.1 95.02 (Fse) 2
Size (um)
PDI) - L
0.443 0.378 0.394 0.360 (PRI s S 2
Polydispersity index (PDI)
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Table 5- Mean percentage of rosemary extract entrapment
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Figure 3- Comparison of the release percentage results of microcapsule treatments
containing rosemary extract
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Figure 4- Electron microscope results of microcapsule scans (from left to right)
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(a) Microcapsule sample dried by freeze dryer and not ultrasound
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(b) Microcapsule sample dried by freeze dryer and ultrasound
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(c) Microcapsule sample dried by spray dryer and not ultrasound
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(d) Microcapsule sample dried by spray drying and ultrasound
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Figure 4- Infrared spectroscopy of maltodextrin/modified starch microcapsules containing rosemary
essential oil prepared a) maltodextrin b) microcapsule c) rosemary extract
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