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Pseudomonas Salmonella Staphulococcus | Listeria | Bacillus
aeruginosa typhimuruim aureus Innocua | subtiliis
ZnO NPs by 2 13+ 0.25 7 +0.15 12 £0.10 12 = 20 +
chitosan of mg/mL 0.12 0.30
shrimp shells 4 13+ 0.20 11+ 0.15 19 + 0.30 15 = 16 +
mginL 0.15 0.35
6 11 +£0.15 14+0.2 22 +0.35 16 = 19 + 025
mginL 0.19
ZnO NPs by 2 11 +0.10 1+0.05 0.5+0.05 16 £0.2 12 +
chitosan of mg/mL 0.35
crab shells 4 12 +0.15 9+0.15 0.8 +0.05 17 + 20+ 0.1
mginL 0.25
6 15+ 0.25 12 +0.25 1+0.1 1603 | 20+£0.2
mg/inL
ZnO NPs by 2 0.5+0.15 1+0.1 0.4+0.12 4+0.15 10 +
chitosan of mg/mL 0.20
Streptomyces 4 0.75+0.05 3:0.1 0.7 £0.04 13+0.2 14 +
griseus mgmL 0.25
bacteria 6 1.25+0.05 7 +0.15 1.1+0.05 11 = 15 +
mg/mL 0.20 0.30
ZnO NPs by 2 0.25+12 0.30+0.5 0.10+2 0.29+11 | 0.25+16
chitosan of | mgmL
Pimelia 4 0.35+14 0.19+0.75 0.25+7 0.15+13 = 0.30£17
payraudi mg/inL
latreille 6 0.50+17 0.10+1 0.30+15 0.20+15 | 0.40+22
mg/mL
MgONPs by 2 0.050.5 0.10+3 0.11+0.75 0.3 0.10+0.4
chitosan of = mgmL 0.05
Pimelia 4 0.15+0.75 0.20+7 0.05+0.95 +0.7 0.15+0.8
payraudi mg/mL 0.20
latreilel 6 0.21+1 0.15+14 0.20+1.2 0.9 0.25+1
mg/mL 0.30
ciprofloxacin | 50 g 2204 17 £ 0.15 14+0.2 24+£03 | 24+02
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Abstract

This study aims to identify the key characteristics of nano-sized particles
of magnesium and zinc oxides manufactured using various types of
chitosan (Pimelia  payraudi latreille, Blaps lethitera, Pimelia
fernandezlopezi, and Musca domestica, shrimp shells, crab shells, and
Streptomyces griseus bacteria. Various types of extracted chitosan and
the nano-sized particles obtained were analyzed using standard
techniques such as UV-Vis, FT-IR, DRX, and SEM/EDX.
Additionally, their antibacterial activities were evaluated, as well as the
chitosan's ability to adsorb methylene blue dye and the ability of the
nano-sized particles to degrade the same dye.

This study showed that the yield of isolated chitosan from different
insects was 39+0.1%, 50+0.3%, 41.7+0.5%, and 57.9+0.2% for Pimelia
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payraudi latreille, Blaps lethifera, Pimelia fernandezlopezi, and Musca

domestica, respectively. Chitosan extracts exhibited good antibacterial
activity against bacteria including Listeria Innocua, Bacillus Subtilis,
Staphylococcus Aureus, Salmonella Typhimurium, and Pseudomonas
Aeruginosa. Chitosan also demonstrated good methylene blue dye
adsorption capacity, with adsorption efficiency increasing with the
degree of deacetylation (DDy. The chitosan from Pimelia payraudi
latreille had the highest deacetylation degree (90%) and exhibited a high
adsorption efticiency of 89%, followed by the chitosan from Pimelia
fernandezlopezi Blaps lethifera and Musca domestica with 87% and
37%, respectively, within 120 minutes.

The average crystalline size of MgO NPs was approximately 17, 43.1,
and 42.9 nanometers when manufactured from chitosan extracted from
Pimelia payraudi latreille, shrimp shells, and crab shells, respectively.
The crystalline size of ZnO NPs prepared from chitosan extracted from
Pimelia payraudi latreille, shrimp shells, crab shells, and Streptomyces
griseus bacteria was 29, 36.5, 36.3, and 36.5 nanometers, respectively.
The manufactured particles showed eftective removal of methylene
blue dye, with degradation rates of 60%, 56%, and 44% for ZnO NPs
prepared using chitosan extracted from crab shells, shrimp shells, and
Streptomyces griseus bacteria, respectively, within 60 minutes. In
contrast, MgO NPs exhibited 89% and 77% photocatalytic degradation
efticiency for MgO NPs prepared using chitosan from crab shells ,and
shrimp shells, respectively, within 120 minutes.

Furthermore, ZnO NPs demonstrated strong antibacterial activity

against gram-positive bacteria such as Bacillus subtilis and
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Staphylococcus aureus, as well as against gram-negative bacteria such as

Pseudomonas aeruginosa and Salmonella typhimurium. MgO NPs
exhibited strong antibacterial activity against Sa/monella typhimurium
but did not show a clear eftect on gram-positive bacteria.

In summary, the synthesis of chitosan-based nano-particles holds great
promise for addressing complex challenges in various fields. However,
continuous research and development are necessary to fully unleash
their potential and ensure their safe and effective use in practical
applications.

Keywords: Chitosan, ZnO NPs, MgO NPs, Antibacterial activity,
Methylene blue dye.



