
1

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2024

Supporting Information

Sprayable oxidized polyvinyl alcohol with improved degradability and 

sufficient mechanical property for fruit preservation

Yi Lu #ab, Guoming Liu #cd, Kaixin Zhang ab, Ziyi Wang ab, Peijie Xiao ab, Changhua Liu ab, 

Longying Deng ab, Fenglu Li ab, Gaoxing Pan e, Shuxian He ab, Jiefeng Gao f, and Jin Zhang *ab

a Qingyuan Innovation Laboratory, 1 Xueyuan Road, Quanzhou 362801, P. R. China
b College of Chemical Engineering, Fuzhou University, 2 Xueyuan Road, Fuzhou 350108, P. 
R. China
c Shengli Clinical Medical College of Fujian Medical University, 134 East Street, Fuzhou 
350001, P. R. China 
d Department of Orthopedics, South Hospital of Fujian Province, Jinrong South Road, Fuzhou 
350028, P. R. China
e MOE Key Laboratory for Analytical Science of Food Safety and Biology, College of 
Chemistry, Fuzhou University, 2 Xueyuan Road, Fuzhou 350108, P. R. China
f School of Chemistry and Chemical Engineering, Yangzhou University, Yangzhou 225002, 
Jiangsu, P. R. China

*Corresponding Author: Jin Zhang, J_Zhang929@fzu.edu.cn

Supplementary Information (SI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2024



2

Supplementary figure captions

Fig S1. XPS surveys of different PVA and OPVA samples.

Fig S2. Degrees of crystallinity of different PVA and OPVA samples. All statistical data are 

represented as mean ± SD (n = 3).
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Fig S3. SAXS patterns of different PVA and OPVA films.

Fig S4. Digital images of PVA and OPVA buried in soil for 7 days.

Fig S5. Microscope images of PVA and OPVA buried in soil for 7 days.

Fig S6. Oxidation and microbial enzyme degradation processes of PVA.
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Fig S7. Water welding behavior of OPVA film. (A) Schematic illustration of water welding 

behavior of OPVA strip. (B) Schematic diagram of preparing OPVA film-based packaging bags 

and ziplock bags. (C) Photographs of utilizing OPVA film-based bags for holding different 

items (scale bar = 1 cm). (D) Stress−strain curves of pristine and water-welded OPVA films.

Fig S8. Stress−strain curves of recycled OPVA film.
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Fig S9. Weight loss of bare and coated A) bananas, B) strawberries, and C) tomatoes as a 

function of time. All statistical data are represented as mean ± SD (n = 3; *P < 0.05, **P < 

0.01).

Fig S10. Curves of body weight variations in mice after gavage. All statistical data are 

represented as mean ± SD (n = 3).

Table S1. Molecular weights and distributions of PVA and OPVA samples by GPC analysis

Sample Mn (× 104 g·mol−1) Mw (× 104 g·mol−1) PDI(a)

PVA 4.21 6.42 1.52
OPVA-0.5 1.99 5.65 2.83
OPVA-1.0 1.93 4.60 2.38
OPVA-1.5 1.59 3.94 2.48

a) (PDI = Mn/Mw)
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Table S2. Applications and advantages of three film-forming methods

Method Spraying Dipping Brushing

Concentration 10% (W/W) 15% (W/W) 20% (W/W)

Application advantages
Any shaped fruit

(e.g., banana)
Smaller fruits in volume

(e.g., strawberry)
Smooth skinned fruits

(e.g., mango)

Movie S1. OPVA-1.0 sample was applied to loquats through dip coating or/and spray coating, 

and was successfully removed after film formation.

Movie S2. Changes in fruit freshness of coated and uncoated strawberries over time.

Movie S3. Changes in fruit freshness of coated and uncoated bananas over time.

Movie S4. Changes in fruit freshness of coated and uncoated mangos over time.


