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. AR OH- OB R4 (EVOH ), 251351 0.05%. 0.1%. 0.2% (JREB44k) t9AEAR, KA SRATH - ok 3k
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Fresh-keeping Effect of EVOH-phytic Acid Composite Active Packaging

Films on Bass (Lateolabrax japonicus) Meat
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Abstract: Ethylene-vinyl alcohol copolymer (EVOH) was used as the base film material, 0.05%, 0.1% and 0.2% phytic acid was added
respectively to the base film material to prepare safe fresh-keeping film by the twin-screw extrusion blow molding method.The light
transmittance, water vapor transmission coefficient, haze and tensile strength were used to investigate the basic properties of the film. Bass meat
was preserved by polyethylene (PE), EVOH and composite film under refrigerated (4+1) °‘C conditions, and the total viable counts (TVC), pH
value, juice loss rate, total volatile basic nitrogen (TVB-N), thiobarbituric acid (TBA) and sensory score were used as freshness index to evaluate
the freshness. Compared with the PE film, the haze of the composite film with 0.2% phytic acid increased to 85.43%, and the light transmittance
and tensile strength decreased significantly (P<0.05). During storage, the TVC, juice loss rate, TVB-N and TBA values of the samples in
different packaging films increased in varying degrees, with the TVC values of the samples in the PE film and EVOH film reached unacceptable
levels on the 6th and 8th day, respectively, whilst the addition of phytic acid could effectively inhibit the increase of each freshness index.
Compared with the composite film, the sensory deterioration of the fish samples wrapped with PE film became significant (P<0.05). To sum up,
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the active film made of EVOH combined together with 0.2% phytic acid has the greatest fresh-keeping effect on the meat of bass, and can

prolong the shelf life to 8 days at (4+1) C.

Key words: preservation; bass; phytic acid; composite film; ethylene-vinyl alcohol copolymer (EVOH)
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Table 1 Composite films
il Aetb
E-PA-0.05% EVOH+0.05% PA
E-PA-0.1%  EVOH+0.1% PA
E-PA-0.2% EVOH+0.2% PA
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Table 2 The sensory scoring criteria of bass
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Table 3 Film properties

417 FEHENI%  FE001% Iz E/MPa  KEAiE A H/10%(g m[m? s Pa))
EVOH 91.83+1.53°  4.4640.89°  27.54+ 98° 4.7840.3384°
E-PA-0.05% 90.70+1.29° 5144065°  26.36237° 4634043
E-PA-0.1%  87.50+1.48°  7.0840.92°  21.284151 4544847
E-PA-02%  8543#.35° 8274059  18.82:1.66 44940 48°

i B3P RE P E RS E (P<0.05), #AAHZKELHTHELE (SD.) 49-F 4.
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Fig.1 The total viable counts of bass
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FERE TVB-N S &AL 2 foR, ¥146 TVB-N
N 891 mg/100 g, AFEBEALERAFE S F TVB-N
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Fig.2 The TVB-N content of bass
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E-PA-0.2% — 4 1f1 TBA {7 liL %] 036, 0.34.
0.33 mg MDA/Kg. 0~6 d iy = AR PA [R5 G5
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Fig.3 The TBA content of bass
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Fig.4 Changes in water holding capacity of bass
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Fig.5 Changes in pH value of bass
pH A AT T B sh b S5 e AL LR LA LA
HEAALIR I PEMREDL. 1BEl 5 s, Brfaff s
pH BN Rl T A S B2 B I T A3 o fs e il 3
1 DA pH AL DS TR R PREAAE S 2 7 A LR A5 13 pH

(R REROL, g pH RO Bk A ek gt
TER, A A AL i s AR 8 A & UL
BRI A SRR R, B S AN 2R
FABH, gyt B S RIIUA pH (EM 6.95, 5 2 K, PE il
EVOH 411 pH fE/ME T 4531 6.83 1 6.79, s INtE
JiZ 0.05%. 0.1%. 0.2%J4bIRLL 5351 T F 21 6.69.
6.63. 6.62. HFIH 4 K, NFIEILRESN pH (A
FHaG ETE, H PE 4R pH BOMg Kk AT 2 T oAt
%4 (P<<0.05). # 8 KE, E-PA-0.1%%5 E-PA-0.2%
W2H 5 HoAh2H 22 5 B3 (P<<0.05). 454l 1. 5/l %0,
A PIRESD pH BRI AR 4 5 T O o 13
FAE—ERIRIENE: 0~4 d I, 5 e AR T 75
RERAE, S5 FERE SR pH B KBEORSZE; 4~10 d 7
YT G KBS, TSR R AL pH {E Y
K (P<0.05), i PA EA B i
) 2 URE S 08, SR AR AR R
PESEWINE LR, SE92H pH (1.

27 REIM

4 BERETN
Table 4 The sensory evaluation of bass
e e i) d
0 2 4 6 8 10
PE 50040.00° 4.3640.12%° 3753015 2794011 2.2240.17%°  1.3740.14™
EVOH 50040.00" 4510.00%¢ 3974009 3.2840.14°° 24740.12% 1594013

iz 205

Ak E-PA-0.05% 5.0040.00" 4.6440.11%°  41340.16% 3.4340.15°" 2.8140.14%  1.7540.11™°
E-PA-0.1%  5.0040.00" 4.6340.13%  4.0040.15% 3.4740.09°® 2.7640.15%  1.9040.097
E-PA-0.2% 5.0040.00" 4.7740.08% 4194013 36120.12% 29840.11%  2.140.147

PE 50040.00° 4.4740.09%° 3854013  3.1140.14>° 24140.11%  1.4440.15™

EVOH 5.0040.00° 4.5440.115% 3944013 3.2140.09°° 2.7040.13% 1.5740.13
JiB  E-PA-0.05% 5.0040.00" 4.6140.105% 40440119 33540.14P% 27440.11%  1.7240.14™

E-PA-0.1% 5.0040.00" 4.6740.08% 4.1320.10°° 33940.11°% 2.8740.14%  1.9840.15™
E-PA-0.2% 5.0040.00" 4.6940.13% 4204015 351#0.13% 29140.13% 2.1740.177

PE 5.0040.00° 4.4240.07%° 3914012 2844014 25740.14%  1.6640.157

EVOH 5.0040.00" 45640.00%® 3954013% 33140.11°° 2.6640.11%° 17440137

&%  E-PA0.05% 50020.00" 4.5840.12°"  40440.12% 33920.13% 2.7940.15% 1.8740.16™
E-PA-0.1% 5.0040.00" 4.6440.08%  4.1540.14% 35540.13°® 2.8040.14%  1.9240.177®
E-PA-02% 5.0030.00" 4.6920%5% 4114011 37840.12% 3174016 20140.157

PE 50040.00" 4.4940.08%  3.8840.11%° 3.01#0.14™ 24840.13* 1.5240.11%

) EVOH 5.0040.00° 45340.07%® 3974009 3.3340.12°%° 26140.11%° 1.7840.16™
%‘ﬁ% E-PA-0.05% 5000.00% 46140.08°° 41140.13%° 3343013 2740.14% 19140.177
T E-PA-0.1%  5.0040.00" 4.6640.09% 4134012 34740.15™ 27540.13% 2,0140.157
E-PA-02% 5.0030.00" 4.6530.08%  4.353011% 38140.14™ 30320.15% 25940.167

i Bl—3 P REDNBFEATHAANZIE EFEE (P<0.05); Bl—ATFREKEFH, kit 2555 P<0.05),
A AH =R FHLHFEE (SD.) 69-F3444.
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