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Abstract: A composite antibacterial film was prepared using agar and carrageenan as film-forming substrates, glycerol as the plasticizer,
and different concentrations.of the antibacterial agent nisin, and its physical and chemical indexes were comprehensively evaluated. This study
was aimed at preventing microbial growth on blueberries and ameliorating the environmental pollution caused by traditional petroleum-based
packaging materials. When the concentration of nisin in the compound antibacterial film was 0.28%, the antibacterial widths of Staphylococcus
aureus and Listeria sp. were 3.326 and 1.812:mm, respectively; the water solubility, light transmittance, and tensile strength of the film were
45.01%, 79.78%, and 16.09 MPa, respectively. Therefore, the antibacterial film exhibited good water solubility and antibacterial, optical, barrier,
and mechanical properties. Blueberries packaged with this antibacterial film at 4 and 20 ‘C had 4.20 and 2.46 1g cfu/g, respectively, of
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microbial content at the end of storage, and exhibited lower nutrient loss. Therefore, the composite film prepared for this test can help prolong

the shelf life of blueberries.

Key words: agar; Nisin; blueberries maintaining freshness; antibacterial characteristic
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Fig.2 Effect of Nisin concentration on the bacteriosphere width
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Table 1 Effect of Nisin concentration on the comprehensive performance index of the composite film
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0.00 24.16+0.46°  155.40+1.86"° 86.25£0.58* 35.74+0.31F  51.81+1.58*  298.40+11.25f 2.463+0.321f 5.53+0.312
0.20 34.82+0.68  177.36+£5.86° 83.51+£0.16° 57.3440.42° 44.67+2.68° 325.34+10.11° 3.752+0.255¢ 3.97+0.05°
0.24 42.52+1.26° 185.28+5.59¢  81.20+0.12° 63.83+0.55¢ 42.71+£2.11%  378.88+9.42¢ 8.563+0.1614 3.54+0.12¢
0.28 45.01x1.18°  197.01£1.74°  79.78+0.23¢  70.01+0.68° 38.26+3.15%¢  390.18+4.68° 13.121+0.127¢ 3.21+0.084
0.32 54324098 215.63+1.34° 78.89+0.44° 73.73+0.68" 36.59+2.07%  424.78+6.16" 18.042+0.355° 2.75+0.09°
0.36 66.13£2.86* 285.67+9.62*  76.93+0.62F 78.18+0.51* 33.06+1.58°  440.91+5.24* 19.815+0.0922 2.46+0.07°
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Fig.3 Effect of the Nisin concentration on the mechanical
properties of the composite films
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Fig.4 SEM micrograph of composite films with different Nisin
concentration
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Fig.5 Infrared spectrogram of the composite film
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Table 2 Packaging method of blueberry
FElg WEEE/SC  aEBeRmM R REF/(molkgh')  ITILHE/A
200 4 0.018 0.000 45 2
20 0.002 27 15
222 BEWRSEHKER 2222 WHEIHTE B
2221 EERFRIKE M 7 Prs, EAFZM T R R SR

K SAE AR A P IR A FH 2238 BOK 73 2 . H
Bl 6 mIAN, R IR 2 /K R I T ) PR S K T 32 84
K, TE4 CHMTFI 15d, PE fREASH B JIK
FH 0.98%, PLHEE A 1.88%, B4 2.03%. 7F 20 °C
AN 5 d, PE K RIKEN 1.98%, HBEA
5.76%, EifaHEA 5.25%. 355 Chiabrando %53
70 SRS WA RE AT IR M R el 2 R R /K 23 (R R A
FAR—8. WERETE 20 CHAMF FIRKRZRm T 4 C,
2T p TR g R R S TR PR A B . PE R
IS AR T HABACFEZL, BR PE BEFTIL T, HET
I/, B PE BRANE /KR, MUKZESEIBUR,
— R EHEOK T R B P SR, b T
IR, SEIIA R T RAEI0EA . PR Iz K
PEOE T EIRIE, (HEEE DR IR OIS 5iaE, 1515
PR AT AR T PR PR 2 FZ s s (p>0.05).
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Fig.6 Effect of temperature on the rate of water loss blueberries
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