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— MATERIALS AND METHODS

Luminiscent carbon quantum dots (CQDs) are widely known as zero-dimensional nanomaterials which have
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attracted extensive attention, especially in green chemistry and biomedicine. Due to their excellent
biocompatibility and low toxicity, water solubility, stability in high ionic media and great optical properties,
CQDs have been widely used as functional optical materials in fluorescence sensing. In this study,
preparation and modification of CQDs using clementine peel as carbon precursor and amino acids with
different chemical complexity (glycine and arginine - nitrogen dopants) has been presented. It has been
demonstrated that increasing nitrogen content in CQDs samples has increased the quantum yield percentage
of prepared CQDs. Some differences in sample properties were observed regarding structural and chemical
diversity, biological and antioxidant activity. The antiproliferative effect of CQD@GIly against pancreatic
cancer cell lines (CFPAC-1) was demonstrated. Based on the DPPH assay results, the CQD@Arg demonstrated
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the highest antiradical activity 81.39 + 0.39%, and EC., was determined to be EC., = 53.78 £ 0.97 pg/mL (R? = yields of all prepared N!"E
. . . samples were as follows: Biomass waste HOOC . .OH
0.9357). Furthermore, due to the highest determined quantum yield, CQOD@Arg sample was further used for 1.17 + 0.12% for blank . Amine acid ®
the ion sensing and cellular imaging of cancer cells. The COD@Arg was applied as a fluorescent nanoprobe caDb, 1.53 + 0.23%, and n—p HO L C-Dots |- NH, _3+p
for Fe3* detection, with a good linear correlation in the concentration range from 7.0 umol dm=3 to 50.0 pumol 2.17 £ 0.11% for COD@Gly 180 °C, 12 h ) Fe -
dm=3 with R2 = 0.9931 and limit of detection (LOD) of 4.57 + 0.27 umol dm=3. In order to investigate the and CQD@Arg — hence, : HoOC" Hooc™ © | @ " COOH
applicability of prepared CQDs in cell imaging, MCF-7 cells were incubated with CQD@Arg and imaged by CQD@A'.'g was'use.:d for Citrus cfe;nentma NH,
confocal microscopy. This study implies the potential application of the prepared CQDs in bioimaging and ion furtherinvestigations. wase A= > 430 nm A,=> 430 nm

sensing, and also as a fluorescent probe with diverse biological and pharmacological activities in general.
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Figure 5. Antioxidant activity of pr'epared CQDs. using DPPH free radical assay for A) pure CQD; B) Figure 6. A) Fluorescence response of CQD@Arg to different metal ions and ascorbic acid, B) the fluorescence scale bar. 20 um E
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This work reports carbon quantum dots (CQDs) from citrus peel modified with amino acids Gly and Arg, resulting in a successful nitrogen doping of ACKN OWLE D G E M E NT

CQDs.

1. The prepared samples containing nanosized particles (of the average size=8.52+1.72 nm) possessed good biocompatibility, satisfactory optical and
chemical properties, and interesting biological activities.

2. The prepared CQD@GIly exhibited the specific antiproliferative effect against pancreatic cancer cell line CFPAC-1, and CQD@Arg showed strong
antioxidant activity (81.39 + 0.39%) at a low concentration of 100 pug/mlL.

3. The highest quantum yield was determined with CQD@Arg, which was further investigated for the Fe3*ion sensing and bioimaging.

4. The developed model was described by an exponential function with a suitable coefficient of determination of R°=0.9891, while the linear range was FRlLlie ST 2l . .
determined in the concentration range from 7 umol dm= to 50 pumol dm= with a determined limit of detection of LOD=4.57+0.27 umol dm™3 and limit te.Chm_ques of the extraction of
of quantification of LOQ=15.24+0.89 umol dm"3. @ ByPraExtract bioactive components from by-

These findings could demonstrate the potential application of the prepared CQDs in bioimaging and ion sensing as a fluorescent probe with products of plant origin”

antioxidative or specific antitumor effects. The presented study may represent a novel and useful approach for efficient utilization of the waste for

practical applications, including those in biomedicine and analytical chemistry. (UIP'2017'05'9909)
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