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1. Introduction - Since their unintentionally discover during the purification of single-walled carbon 

nanotubes [1], carbon dots (CDs), a novel type of carbon-based fluorescent nanomaterials, have been 

applied in multiple fields including (bio)sensing, bioimaging, solar cells and 

(photo)catalysis, owing to their exceptional optical properties, high chemical 

stability, excellent biocompatibility, good water dispersibility, low toxicity 

and inexpensive production from a great diversity of low-cost green sources 

(e.g. spent coffee grounds, wastewaters from cork boiling and olive oil 

industrial production) [2,3,4]. Another example of high content organic 

industrial residue suitable as raw material for CDs preparation is produced by 

the tomato processing industry, one of the most important manufacturing 

sectors of Portuguese economy. Nevertheless, the accumulation, treatment, 

and disposal of tomato waste (TW) represent a significant environmental 

problem. Microwave-assisted synthesis is an attractive and sustainable 

approach for CDs preparation, presenting several advantages when compared to other bottom-up 

methods, namely cost efficiency, uniform heating that allows short reaction times and lower instances of 

side reactions minimizing the formation of by-products and facilitating purification procedures [5]. 

However, small synthesis scales and system pressure limitations are some of the drawbacks of this 

technique [5]. In this work, we report the synthesis of CDs from tomato waste (TWCDs) using one-pot 

microwave-assisted hydrothermal carbonization (Mw-HTC) method. Bioactivity screening of the as-

synthesized nanomaterials for antioxidant and antibacterial properties will also be presented (Figure 1).  
 

2. Experimental - TWCDs were synthesized from TW in water, using ethylenediamine (ED) as additive, 

at chosen temperatures (200-230 ºC) in a monomode microwave reactor using a closed vessel during a 

selected time (15-60 min.). After purification procedures (membrane filtration and organic extraction), 

TWCDs were structural characterized by FT-IR and 1H NMR. Photophysical properties were studied by 

UV-Vis and fluorescence spectroscopy. Antimicrobial properties of TWCDs were assessed against 

pathogenic bacteria E. coli (Gram -) and S. aureus (Gram +) by antibiotic disc-diffusion assay method. 

Antioxidant power was evaluated by both DPPH and ABTS radicals-scavenging assays. 
 

3. Results and Discussion - TWCDs were isolated as aqueous brown dispersions in reasonable yields. 

All nanomaterials showed low to moderate quantum yields and under conditions of continuous irradiation 

no photodegradation was observed. Preliminary results from antibacterial tests seem to reveal a direct 

correlation between TWCDs applied concentration and their inhibitory capacity against E. coli. 

Additionally, it was found that antimicrobial activity increased when TWCDs synthesised with higher 

ED/TW mass ratio (0.32) were employed in the disc-diffusion susceptibility test. No antimicrobial 

activity against S. aureus was observed, not even for the highest concentration analysed (500 g). 
 

4. Conclusions - Fluorescent TWCDs were successfully synthesized from TW by eco-friendly procedure. 

Antibacterial preliminary tests revealed that the new nanomaterials selectively inhibit in a concentration-

dependent way the growth of E. coli, while S.aureus exhibited resistance to TWCDs. Additional 

experiments relating TWCDs synthesis and applications are currently in progress. 
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