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Effect of Antimicrobial Ethylene-Vinyl Alcohol (EVOH) Copolymer Film Based on Sorbic Acid-Loaded Chitosan

Microcapsules on the Preservation of Snakehead

HU Shuaifeng', YU Jie', ZHAO Bijie’, WANG Zhe’, LI Li"*
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. Zhuhai College of Jilin University, Zhuhai ~ 519041, China; 3. Center for Biomedical Materials and Interfaces,
Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China)

Abstract: Using three different antimicrobials: sorbic acid, chitosan (CS) and sorbic acid-chitosan microcapsules (S-MP),
each added at a level of 3%, antimicrobial ethylene-vinyl alcohol (EVOH) copolymer films, sorbic acid-EVOH (S-EVOH),
chitosan-EVOH (CS-EVOH) and sorbic acid-chitosan microcapsules-EVOH (S-MP-EVOH), were prepared by sequential
blending, granulation, extrusion and blow molding. Using polyethylene terephthalate (PET) pre-coated film as outer film,
EVOH/PET, S-EVOH/PET, CS-EVOH/PET and S-MP-EVOH/PET composite films were prepared and applied to the
preservation of snakehead fillets at (4 = 1) ‘C. The total viable count (TVC), total volatile basic nitrogen (TVB-N), pH,
thiobarbituric acid (TBA), drip loss, K value and sensory evaluation were analyzed periodically during cold storage. The
results indicated that CS-EVOH/PET film could extend the shelf-life of snakehead fillet by 2 days, and S-EVOH/PET and
S-MP-EVOH/PET films could extend the shelf-life by 4 days compared to EVOH/PET film.
Key words: sorbic acid; chitosan; sorbic acid-chitosan microcapsules (S-MP); ethylene-vinyl alcohol (EVOH); snakehead; shelf-life
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Fig.1  Inhibitory effect of antimicrobial films on tested bacteria
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Fig.2  Changes in total viable counts of fish samples during cold storage
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Fig.3  Changes in TVB-N value of fish samples during cold storage
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Fig.4  Changes in TBA value of fish samples during cold storage
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Fig. 5 Changes in pH value of fish samples during cold storage
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Fig. 6 Changes in drip loss of fish samples during cold storage
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Fig.7  Changes in K value of fish samples during cold storage
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Tablel Changes in sensory scores of fish samples during cold storage
R T I
o 3]
v 0 2 4 6 8 10
EVOHPET  900£000° 830£021° 672%0.13" 447£0.16" 2294023  NA
- S-EVOH/PET  9.00£000° 9.00£000° 8404015 7254013 570£022° 47240.14'
S

CS-EVOHPET  9.00£000" 855+0.11° 757H0.17 636+0.12° 490+021" 320£0.17
S-MP-EVOH/PET 9.00£0.00° 885%0.15° 8.10£0.15" 685+0.17 550+0.16' 445£0.13

EVOHPET ~ 9.00£000" 850+0.13° 7.020.09° 4631015 2301014  NA
S-EVOHPET  9.00£0.00° 9.00£0.00" 865013 745+0.13" 590£0.14" 485017
CSEVOHPET 9001000 865+0.13 7904015 640+0.16' 448+0.16° 325+0.17
S-MP-EVOHPET 9.00£0.00' 894+0.11' 842+014" 720£0.13° 5724012 4514013

EVOHPET ~ 9.00+000" 860+0.19° 690+0.12" 4724014 260£0.13°  NA
S-EVOH/PET  9.00£000° 9.00£000° 8654013 7614012 6.12+0.10° 4.8040.14'
CS-EVOH/PET  9.00£000° 870L£0.11 820+0.14° 6174013 4602016 3362017
S-MP-EVOH/PET 9.00£0.00° 9.00£0.00° 8350£0.15° 738+0.14° 584+0.16° 457£0.15

EVOHPET  9.00£0.00° 83551017 695+0.13° 460£0.18 2554017  NA
Wik SEVOHPET — 9.00£000° 900000 860£0.14' 750£0.10° 6.00+0.14° 4814013
BEE CSEVOHPET 9004000 860+0.5% S10£0.11° 640£0.15° 4502015 325+0.13

S-MP-EVOH/PET 9.00£0.00° 9.00£0.00° 830£0.12° 720+0.14° 580+0.15° 460£0.12°

e FHEARFESUR bR T A RFOR B E ZE R (P<0.05) ;5 NAKRIMT,

AR AN, =W g, BRAE. Ak,
RSP, BRI AL BRI AR TR S, X ey
AR A P 5 3 B IR, SRR AR 4
NFERY B o A S S A I A S A R A £
W AR B, fo PRI 200 580 A 5 38 e AR AR 4k o
WEE AR =, RR WAL S BN (3R o iR e 5 5L
i ARE S Fi 484k, S-EVOH/PET. S-MP-EVOH/PET.
CS-EVOH/PET 3 Fft & 45 8 I 11 410 ] 85 S DA o 4 S o
BHBRHERY, S54GRS BRI VR AL SR T K
SRR RZ S VP4 A1

3 & #

FIr A 6 15 e S 3 B VT 45 SR 3% )R Bt S-EVOH/PET
S-MP-EVOH/PET 5 & i J5i % 28 £ 1 P {10 £ 6 200 R A 4 o
FLLEE BBUNT6 (g (CFU/g) D Nal & fksdE,
1E4 ‘CIRIE A CS-EVOH/PETE 45l JIE it 5 LA fa F1 A ) T 48
HISEK: %8 d; S-EVOH/PET. S-MP-EVOH/PETH & i i
T e A 28 £ P DR 2R M AE K 2210 do AKX T'EVOH/PET
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