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Bamboo hemicellulose (HC) is a natural plant polysaccharide with good biocompatibility and biodegradability.
But its poor antibacterial activity limits its application in fruits preservation. In this study, based on the good
inducer of salicylic acid (SA) for plant diseases resistance, a novel antibacterial coating material was synthesized
by grafting SA onto HC. The study aimed to investigate the synergistic effect of HC-g-SA on antibacterial ability,
induces diseases resistance and microbial community composition of postharvest fruit. The graft copolymer
treatment significantly reduced the incidence of gray mold caused by Botrytis cinerea in blueberries during
storage (P < 0.05), and significantly stimulated the activity of key enzymes, including phenylalanine ammonia-
lyase, chalcone isomerase, laccase, and polyphenol oxidase, leading to an increase in fungicidal compounds such
as flavonoids, lignin, and total phenolics produced by the phenylpropanoid pathway in blueberries (P < 0.05).
Moreover, the HC-g-SA coating altered bacterial and fungal community composition such that the abundance of
postharvest fruit-peel pathogens was significantly reduced. After 8 days storage, the blueberry fruits treated by
HC-g-SA had a weight loss rate of 12.42 + 0.85 %. Therefore, the HC-g-SA graft copolymer had a positive impact

on the control of gray mold in blueberry fruit during postharvest storage.

1. Introduction

Commonly known as lingonberry, blueberry (Vaccinium spp.), of the
Rhododendron family, is often referred to as “King of Fruits” because of
its high contents in various amino acids, trace elements, anthocyanins,
flavonoids, ursolic acid, and other health-related substances with strong
antioxidant properties, for which it is renowned as highly beneficial for
liver protection, life extension, anticancer prevention, and heart pro-
tection [1]. However, rapid water loss and microbial infections mainly
fungal outbreaks makes the preservation of blueberries in storage
extremely difficult, since they are harvested [2]. Particularly, the search
for safe, environmentally friendly, and inexpensive materials for effec-
tive control of gray mold caused by Botrytis cinerea in blueberries is
paramount for the preservation of fruit quality and market value.

Current blueberry preservation practice includes physical measures,

such as low temperature [1], ultrasound [3], and ozone [4]. Alternative,
chemical measures include fumigation, calcium treatment, and edible
coatings. Although these measures can extend storage duration and
preserve the quality of blueberries to varying extents, their effectiveness
is rather limited [5]. On the other hand, inducing blueberry fruit resis-
tance to pathogens is an effective way to delay fruit decay. Further,
salicylic acid (SA), reportedly acts as a trigger signaling molecule to
induce the biosynthesis of defense substances, including pathogenesis-
related (PR) proteins and polyphenols [6]. Indeed, various compounds
produced via the phenylpropanoid pathway play an important role in
horticultural fruit-defense mechanisms due to their toxic effects and
physical barriers functions. Numerous recent studies have shown the
positive effects of SA and its derivatives on the induction of biosynthesis
of defense compounds including pathogenesis-related (PR) proteins
(chitinase and p-1,3-glucanase) or polyphenol compounds. The results of
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Abstract: The hardness of ‘Rio Red’ grapefruits treated postharvest with carboxymethyl chitosan (CMCS), Cryptococcus
laurentii or C. laurentii induced by CMCS was measured during storage. The results showed that compared with the control
group (treatment with sterile water), CMCS-C. laurentii treatment significantly maintained the firmness of grapefruits
during storage (P < 0.05). Moreover, fruit mass loss percentage and the polysaccharide content and polysaccharide hydrolase
activity of the cell wall were measured and cell wall microstructure was observed during storage for 75 days. The results
indicated that CMCS-C. laurentii treatment was effective in maintaining the contents of sodium carbonate soluble pectin
(SCSP) and 24% KOH-soluble fraction (24KSF) and reducing the contents of water-soluble pectin (WSP), ionic-soluble
pectin (ISP) and 4% KOH-soluble fraction (4KSF) in the fruit. Compared with the control group, the activities of the cell
wall-degrading enzymes pectin methylesterase (PE), polygalacturonase (PG), cellulase (CX), a-L-arabinofuranosidase (o-L-
Af) and p-galactosidase (5-Gal) were significantly inhibited by CMCS-C. laurentii treatment. In the middle and later stages
of storage, the cell wall structure of the fruit treated with CMCS-C. laurentii was more stable and the intracellular structure
was relatively intact. In conclusion, CMCS-C. laurentii treatment can slow down the degradation of organelles and cell walls
in postharvest grapefruits, maintain cell integrity better and delay fruit softening.
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