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Abstract: Strawberries are fruits which widely cultivated worldwide, possessing high nutritional value and eco-
nomic benefits. However, their high water content and vigorous metabolic activity result in an extremely short
postharvest shelf life. In this study, a kind of dual-functional ammonium citrate-urea-based carbon dots (AU-
CDs) , possessing both antioxidant and pro-oxidant properties, was synthesized via a one-step hydrothermal
method. Under dark or low-light conditions (light intensity < 0. 1 mW/em®) , AU-CDs exhibit superoxide dis-
mutase (SOD)-like and catalase (CAT)-like activities, effectively scavenging hydroxyl radicals (*OH), super-
oxide anions (+0,), hydrogen peroxide (H,0,), and peroxynitrite anions (ONOO~). Under relatively high light
intensity (> 0.1 mW/cm®), AU-CDs demonstrate excellent photocatalytic performance, generating +0,, +OH,
and H,0, through photo-induction. Surface structure modification analysis indicates that the antioxidant capaci-
ty of AU-CDs primarily originates from their nitrogen-doped graphitic carbon core and abundant surface function-
al groups, including hydroxyl (-OH), carbonyl (-C=0), carboxyl (-COOH), and amino (-NH,) groups. Fur-

thermore, energy level structure calculations reveal that the pro-oxidant activity of AU-CDs is attributable to the
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efficient separation of photogenerated electron-hole pairs. Strawberry preservation experiments demonstrate that

AU-CDs effectively delay postharvest weight loss and mold spoilage in strawberries, and significantly inhibit

Botrytis cinerea, a common pathogenic fungus responsible for fruit decay. This study provides a novel approach

for the green preservation of strawberries and other perishable fruits, contributing to a reduced reliance on con-

ventional chemical preservatives.
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Fig.1 Schematic diagram illustrating the process for the synthesis of AU-CDs and their application in strawberry preservation
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mination. (e) Valence band and conduction band energy levels of AU-CDs in the dark and under illumination, along with

the standard + OH/H,0 and O,/ 0, redox potentials(V vs. NHE)
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Fig.8 The appearance images(a), changes in weight(h) and weight loss rate(c¢) of CK and those treated with different concen-
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trations of AU-CDs(0, 1, 5, 20, and 40 mg/mL.) were recorded on days 1 and 10 of storage
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Fig.9 AU-CDs at different concentrations(0, 1, 5, 20, and 40 mg/mL) were used to treat Botrytis cinerea: images of Botrytis
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