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Abstract: In order to improve the performance of chitosan membrane materials, this study introduced formyl group
while retaining the inherent phenolic hydroxyl group of gallic acid to obtain modified gallic acid, and used it as a
cross—linking agent to prepare cross—linked chitosan membrane materials. By optimizing the conditions, the highest
yield of the modified product can reach 55.3 %, and the structure of the product was determined by NMR
spectroscopy. After cross—linking the modified product with chitosan, the tensile strength of the crosslinked film
reached 19.7 MPa, which was 91.3 % higher than that of the chitosan film. At the same time, the transmittance of
the crosslinked film in the ultraviolet region of 200 nm to 379 nm is less than 1 %, and the ultraviolet shielding

ability is remarkable. The covalent cross—linking between the aldehyde group and the amino group causes the amino
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absorption peak of the infrared spectrum of the material to be red—shifted and the intensity to be weakened. In

addition, the crosslinked membrane material had good antioxidant properties, antibacterial properties and cell

compatibility, and has a good preservation effect on blueberries. Modified gallic acid can effectively improve the

functional activity of chitosan membrane materials, thus providing a reference for the development of biomass

functional materials.
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Fig.1 Preparation process diagram of chitosan membrane material
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Fig.2 Effect of amount of anhydrous magnesium chloride on

reaction yield

TeK EALEE L 1~6 mmol = 2% .3 mmol £ B HIE
PR 60°C | S N INFE] 4 h 1 KR 4644 R, 45 31 R[]
= R IR RN AR R i A 3 R . fR A
AL, SN P R A7 = 2 TN T2 19 5 i) 22 30 AH 56
H G, 2 = 2 B 0 FH B AE 1~3 mmol 3 B, X )2
N PR R MR W . = LR R — Fh a5,
A A R PP R G 1) W B 6 K A TR — M B AR Ak
SRy B R R, ZEWS A 3 mmol B,
FEER 42.2% AR EE R RN = Z et etk
N LA AT, PR RN RN . B, bR I
N AR, = B S VR A 3 mmol

50

1 2 3 4 5 6
= & Immol
B3 = 2 R SO0 = R B I 1]

Fig.3 Effect of amount of triethylamine on reaction yield
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Fig.4 Effect of amount of paraformaldehyde on reaction yield
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Fig.5 Effect of reaction temperature on reaction yield
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Fig.7 NMR spectra of formylated gallic acid
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Fig.8 Stress—strain curve of chitosan membrane
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Fig.9 Transparency of chitosan membrane
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