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Preparation and Characterization of Antioxidant Rutin/Chitosan Food Preservation Film
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Abstract: Objective This study aims to prepare food preservation films with controllable quality, clear functions, and
high safety. Methods Chitosan was used as the film-forming matrix, and rutin, an antioxidant monomer, was used as the
active substance. Chitosan (CS)-based films were prepared by adding different mass concentrations (0%, 0.05%, 0. 1%,
0.2% and 0.4% (w/v)) of rutin in 20 mg/ mL chitosan acetate (2%) solution. The effects of different concentrations of
rutin on the physicochemical properties, mechanical properties, and antioxidant activity of composite films were studied.
The structure of the composite film was characterized by UV scanning, Fourier transform infrared spectroscopy, X-ray
diffraction, and scanning electron microscopy. The preservation effect of the composite film on sesame oil was tested using
oven accelerated oxidation method. Results The addition of rutin deepened the color of the film, decreased the thickness,
tensile strength, water content, and water vapor permeability of the film, and increased the elongation at break, opacity,
and water solubility. The addition of rutin caused changes in the crystalline morphology of chitosan, but had little effect on
the flatness of the CS film. The addition of rutin can effectively eliminate DPPH and ABTS free radicals, and can
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as a good food preservation film with high antioxidant activity and green safety. The VP-3 composite film with a rutin
antioxidant activity and mechanical properties, controllable quality, and green safety.
Keywords: rutin; chitosan; antioxidation; food preservation film
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effectively delay the oxidation and rancidity of sesame oils. Conclusion CS-based films incorporated with rutin can be used
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Table 1 Color and opacity of films
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cs 92.78+0. 78" 4.82+0.10° 9.29+0. 64° 18. 62=0. 86" 5. 460. 88"
VP-1 74. 55+0. 87" 3.61£0. 04" 27. 80=+0. 58" 20. 65+0. 44" 8.16+0. 68"
VP-2 68. 2120. 59° 3.16+0. 06° 28. 06=0. 78" 21. 3420. 62" 13. 40=0. 42°
VP-3 63. 81=0. 87" 2. 860. 08° 31.22+0. 89° 22.64£1.22° 18. 46=0. 60"
VP-4 59.13£0. 45° 1. 46£0.07° 32. 66£0. 94° 23.21£0.77° 29. 43£0. 79°
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Table 2 Thickness and mechanical properties of films
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Table 3 Moisture content, water solubility and water

vapor permeation of films

& KRR/ KRAAET R/
B % AR
% % (g + mm/m” + h - kPa)

CS  44.01x2.32" 18.80+3.27" 0.21+0. 02*
VP-1 37.60£2.32" 25.23+2.99" 0.20+0. 03"
VP-2  37.10+1.86" 26.34x2. 42" 0.17+0. 01"
VP-3  35.22+2.08™ 29.11+1.25° 0. 16+0. 02*
VP-4 33.29x1.05° 29.84+0.82° 0.13+0. 02"
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Fig.2 Infrared scan of the composite film

3.5 U X SHERATH T

X SFLAT SRR TR B o3 R I 553 i 4
PS5 B J5 12, 85 3B XRD 335 1] Al 75 1 2L
W&o Z [ A 2P, BT 3 AT, e SO O il
7E 8.3° 11.5° 18°4b th 3L 1 477 5 e, 15 W] 5 SR R A
R (0 R 28 R 230 4b 3R 72 AE AR S, b X, B 7
RUEN AL A — Lo A 45 SR 4, B T R m
ALTE 8.3° (11, 5°F 18° Kb i e 447 i ki 533 , ixX b L 42
AU PR 52 SRR T 22 (8] 1 43T AH ELVE F BELAS T
FERMA B AT B, 5 BT RS R A R AR i
23° bYW AR A, BRI & P T A 52
RMENE AR08 SR 1 AT W 252

[
f-J'v"' m‘«"‘w‘ (4 WWMWWWW‘ »WVP_4

A v

| 7
;’,...“‘w"‘w" ‘%’WN'VMWM M

Mty s oo,

s VP-2
.MWNWWMM

VP-1

a4 W"‘meww

i

5 10 15 20 A 25 30 35 40

B3 RN X SETHE
Fig.3 X-ray diffraction of the film
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Fig.4 SEM image of the film
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