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Application of Photosensitive Chitosan-based Composite Films in the
Preservation of Litopenaeus vannamei

WU Shuangjie, ZHI Jinjin, WANG Dehua, REN Pengfei, LI Zhaojie, XUE Changhu, TANG Qingjuan”

(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: The purpose of this paper was to study the application of a fresh preservation mode of composite film-
photodynamic technology to delay the quality deterioration of Litopenaeus vannamei. Composite films (PsC and PsG) were
prepared by loading curcumin and curcumin/chitosan granules, respectively, onto chitosan as the film-forming matrix. For
the preservation of Litopenaeus vannamei, the photosensitive characteristics of two composite films and their mediated
photodynamic sterilization (PsC-L/PsG-L) were explored. Lifopenaeus vannamei was covered by PsC films and PsG films,
respectively, and kept them at 4 °C for 0~4 days after irradiating them with a 420 nm LED light source for 10 minutes.
Throughout the storage period, the preservation impact of the composite films was examined comprehensively by assessing
the changes in physicochemical indicators such as total bacterial colony, volatile salt nitrogen, pH, texture, and free amino
acids in Litopenaeus vannamei. Results indicated that PsG-L and PsC-L might alter the development of microorganism of
Litopenaeus vannamei over a 4 day storage period. PsG-L inhibited the increase of TVB-N and pH in Lifopenaeus
vannamei, delayed texture softening, and had a greater preservation effect than PsC-L. Over a 2 day storage period, PsG-L
treatment was more successful than PsC-L in preserving fresh amino acids and reducing the amount of bitter amino acids.
Both composite films exhibit photosensitive qualities and photodynamic inhibition of freshness induced by a light source
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with a wavelength of 420 nm, and they effectively preserve Litopenaeus vannamei. These findings give support for the

promotion and deployment of photodynamic non-thermal sterilizing technology in the preservation of aquatic products.

Key words: photodynamic; composite film; curcumin; chitosan; Litopenaeus vannamei
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Fig.2 Effect of composite membrane-mediated photodynamics
on total numbers of colonies in refrigerated shrimp
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Fig.3 Effect of composite membrane-mediated photodynamics

on TVB-N in refrigerated shrimp
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Fig.4 Effect of composite membrane-mediated photodynamics
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Fig.5 Effect of composite membrane-mediated photodynamics
on structure characteristics in refrigerated shrimp
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Table 1 Effect of composite membrane-mediated

photodynamics on the content of free amino

acids in refrigerated shrimp

‘ P (mg/100 g)
HHEw TR
PsC-L PsG-L
KEAFMR(Asp) i (+) 4.92+0.48 8.01+0.51 7.03+0.39
AR (Glu) fitf (+) 58.50+4.51  71.40+432  64.57+1.21

HHEM(Gly)  #/EE(+)  319.78+21.46 304.42+17.97 299.84+5.63
WA (Ala)  F/EE(+)  138.4248.80 161.98+7.23  144.66+5.81
AR (Arg) &) 296.05+17.33 296.38+19.07 277.86+2.90
HHLEBR (Met) W/RI/BL(-) 6444248  10.40+4.36  6.55+3.23
SseaE R (1le) (=) 8.49+1.73  12.75£1.26  9.40+1.98
SRR (Leu) (=) 12.08+1.17  16.17+0.71  13.95%1.35
KRR (Phe) 75 (-) 3.42£042  4.59+1.61 3.63%0.15
#i 2R (Lys) (=) 26.24+1.60  28.24+1.85  24.27+0.53
HAEM(His)  #/A(-)  10.17+0.59  11.58+0.60  10.62+0.42
F2 BENEREE
Table 2 Taste activity values
. i TAV
AHR WRIENE  IREEIE
PW PsC-L PsG-L
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