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Abstract: In order to prepare a collagen film with improved performance and make it more suitable for food packaging, dialdehyde
hydroxypropyl methylcellulose (DHPMC) with different oxidation degrees were blended with collagen at a mass ratio of 1:1.25 to form films.
The effects of the oxidation degree of DHPMC on the physico-chemical properties of collagen composite films were investigated. The results
indicated that the triple helical structure of the collagen composite film was not damaged, and compared with the pure collagen film, the
mechanical properties, thermal stability, resistance to enzymatic degradation and hydrophilicity of composite films were improved, with the
structures of the composite films being more homogeneous and compact. When the oxidation degree of DHPMC was low (oxidation degree:
17.78%), the aldehyde groups of DHPMC molecules formed covalent bonds with the amino groups of collagen to enhance the interaction of the
system. In addition, the low oxidation degree of DHPMC had little effect on the film’s properties, resulting in improved tensile strength (115.74
MPa) and thermal denaturation temperature (76.24 ‘C) of the composite films compared with collagen/ hydroxypropyl methylcellulose (HPMC)
composite film (104.69 MPa, 69.67 ‘C). When the oxidation degree of DHPMC was higher (45.12%), DHPMC contained more aldehyde
groups, whilst the degree of cellulose degradation also increased, causing the decreases in the tensile strength (93.56 MPa) and thermal
denaturation temperature (71.13 ‘C) of the composite film. Thus, the composite films prepared by blending DHPMC with a low oxidation
degree and collagen showed better overall film-forming properties, which would expand their applications in food packaging.
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Fig.1 Photograph of films of COL, COL/HPMC,

COL/DHPMC (low) and COL/DHPMC (high)
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E: ARFHRTFTAAREMRER (p<0.05). B 5. 6F.

1 EHERBELE
Table 1 The film transmittance of COL, COL/HPMC, COL/DHPMC (low) and COL/DHPMC (high)
Houa | COL COL/HPMC COL/DHPMC (%)
HERE% 92.71+0.22 90.74+0.26 89.01+0.34
R 2 [RFEmBERE AU IUSKORE AR RCE
Table 2 Parameters of mechanical property of films

COL/DHPMC (%)
89.87+0.43

JEAE J& & /mm ik E (TS) /MPa B Ep K& (UEB) /%
COL 0.03£0.001° 83.73+6.71° 10.17+2.89"
COL/HPMC 0.03+0.001° 104.69+11.31° 14.0242.24°
COL/DHPMC (4&.) 0.03£0.001° 115.7448.43° 22.26+1.08°
COL/DHPMC (&) 0.03£0.001° 93.56+3.64¢ 12.43+1.32%

E: RSARRRAFFREATEARERESR (p<0.05).
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Fig.3 FT-IR spectra of films of COL, COL/HPMC,
COL/DHPMC (low) and COL/DHPMC (high)
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Table 3 The residue weight, T and T, for pure collagen and

modified collagen films

JEEAE 50 KBFE/% TYyC Tn/C
COL 24.06 16822  320.07
COL/HPMC 25.75 174.87 32528

COL/DHPMC(1K) 28.32 179.58 338.14
COL/DHPMC( ) 26.74 170.73  327.59
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Fig.5 Enzymatic degradation degree of film samples
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Fig.6 Water content of films
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Fig.7 SEM cross-sections of films of pure collagen and blended
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