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Abstract

The aim of this study was to isolate and identify Candida species
responsible for oral infections in children in the city of Mosul, and to
investigate the inhibitory efficacy of banana peel extracts (both aqueous
and ethanolic), as well as biosynthesized silver nanoparticles prepared
using these extracts. This research was conducted as an attempt to explore

natural and effective alternatives for combating these yeasts.

The study was conducted in the postgraduate laboratories of the
College of Education for Women, University of Mosul. It included 101
oral swabs collected from hospitalized children in Mosul during the

period from September 3, 2024, to December 11, 2024. The samples were

microscopically examined.

The infection rate with Candida species reached 53.47% of the
cultured samples. The HI Chrome differential medium was effective in
distinguishing between Candida species based on colony color Candida
albicans appeared as bright green colonies,Candida tropicalis formed
metallic blue colonies,Candida krusei produced purple colonies, and
Candida glabrata showed creamy to light pink colonies.Candida
albicans was distinguished by its ability to form germ tubes and produce

chlamydospores.

Results from High-Performance Liquid Chromatography (HPLC)
analysis revealed that the studied banana peel extracts contained several
bioactive compounds. Seven phenolic compounds were identified
Apigenin, Chlorogenic acid, Ferulic acid, Gallic acid, Kaempferol,

Quercetin, and Rutin, all of which possess antifungal properties.

The addition of banana peel powder at concentrations of (0.1, 0.15,

and 0.2) mg/mL to the growth medium of Candida incubated for 48 hours



induced clear morphological changes in the colonies, which appeared
darker in color, with a thick leathery texture and cottony streaks. The

density of colonies increased with higher concentrations.

Using the well diffusion method, the aqueous extract of banana peels
demonstrated greater antifungal activity compared to the ethanolic extract
at concentrations of (5, 10, 15, 20, and 25) mg/mL. Inhibition zones were
observed as follows Against of Candida sp. Candida albicans was
affected at a concentration of 25 mg/ml with an inhibition value of (1.40),
followed by C. glabrata with an inhibition value of (1.533), and C. krusei
with a relative resistance value of (1.633) at the lowest concentration (5
mg/ml).Turbidity assays revealed that the tested concentrations
(5,10,15,20,25 mg/mL) inhibited the growth of Candida spp., with a clear
inverse relationship between extract concentration and yeast growth,the
higher the concentration, the greater the inhibition observed across all

tested Candida species.

The successful synthesis of silver nanoparticles (AgNPs) was
confirmed by a characteristic absorption peak at 446 nm. FESEM
analysis revealed that the average particle size was 29.8 nm for the

aqueous extract and 40.06 nm for the ethanolic extract.

The biosynthesized silver nanoparticles exhibited clear inhibitory
activity against all tested Candida species, with the aqueous AgNPs
extract demonstrating greater antifungal efficacy than the ethanolic
counterpart at concentrations of (200, 300, 400, and 500) pg/mL. The
aqueous AgNPs had the strongest inhibitory effect against C. albicans, as
the inhibition values were 1.500 mm at a concentration of 400 Ppm,
followed by C. glabrata with an inhibition value of 1.800 mm, and C.
krusei with an inhibition value of 1.467 mm at a concentration of 200

PPm.Turbidity assays confirmed that AgNPs at concentrations of (200—



500 )ug/mL inhibited the growth of Candida spp. An inverse relationship
between concentration and inhibition was observed in general, higher
concentrations resulted in stronger inhibition—except in the case of C.

krusei, which showed variable responses.



