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Abstract: In this study, Piscidin 1 PG/polylactic acid (Pis-1 PG/PLA) nanofiber membrane was prepared by an electrospinning method.
The morphology, tensile strength, structure, thermal properties and mechanical properties of the nanofiber membrane as well as the growth of
Shewanella putrefaciens were investigated. Finally, the sea bass meat was wrapped with Pis-1 PG/PLA fiber membrane, and the preservation
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effect of the membrane was studied through measuring the total number of colonies, pH and total volatile basic nitrogen (TVB-N) during 15
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days of cold storage at 4 C. The results showed that Pis-1 PG/PLA nanofibers were linear with a smooth and disordered structure; the addition
of Pis-1 PG decreased the average diameter of Pis-1 PG/PLA fiber membrane to 225 nm, increased the tensile strength of the fiber membrane to
2.70 MPa, and decreased the crystallinity. IR spectra showed that the addition of Pis-1 PG had no effect on the structure of PLA. In vitro
antibacterial experiments revealed that Pis-1 PG/PLA fiber membrane could inhibit the growth of Shewanella putrefaciens within 6 hours, and
exhibited a sustained antibacterial effect, with the antibacterial effect being significant (p<0.05). After 6 days of storage at 4 “C, the total bacterial
count of the fish treated with Pis-1 PG/PLA fiber membrane was lower (2.02~3.23 Ig(cfu/mL)) than that of the blank group. As a result, Pis-1
PG/PLA fiber membrane inhibited effectively the increases of pH value and TVB-N content, and prolonged the cold storage period of sea bass
by more than 3 days. In summary, Pis-1 PG was successfully loaded into PLA fiber membrane; Pis-1 PG/PLA fiber film exerted a preservation

effect on sea bass thereby having the application potential in seafood preservation and food packaging.

Key words: antimicrobial peptide Piscidin 1 PG; polylactic acid; electrospinning; preservation; sea bass
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Table 1 Mechanical Properties of fiber membrane
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Fig.2 FT-IR spectra of PLAand PLA/ Pis-1 PG fiber
membranes

7£: a: Pis-1 PG; b: PLA 4F40%; c: Pis-1 PG/PLA 4%
JE.

P& 2 N PLA £F4Efi  Pis-1 PG/PLA £[-4EfE AN Pis-1
PG ¥ KM FT-IR Y. 7E PLA £F4EZ /M
PLA HIHFEMR Ay 1760.4 e’ (-C=0 #i45dkzh),
1184.1 em™ (-C-O-f14E3R5), 1092.0 ecm™ (-C-O-{f
FiiREN) . FIRIGTE Pis-1 PG/PLA 414 ARk HIE
BRHIWES . Pis-1 PG MM 1136 cm™ (-C-O-

105



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

AEHREN), 1546 F1 1658 cm™ (-C=0 HZE4RES)), 2852
em’ (-C-H {#45#R5)), 3284 cmi' (N-H, O-H {14t
3. T Pis-1 PG #r B RS PLA HHIA], 1EEAH
T, TELT YRR LT A [ o o 2y (1 i 0 R BRI
£ Pis-1 PG/PLA &[], Pis-1 PG 5 SRk 55 5 B
SIRGT . IR W Pis-1 PG NN PLA 45 TR
Wi, Bk PLA EENHRL: A, X SN, kT
BRI B FLRR S FL 25 22 4T 4 h 1) FT-IR Sgiss |
FHIE, BRETINAST PLA £F4ER5 R FT-IR 6t BH 2
AL
2.14 XRD 547

K] 3 IR T Pis-1 PG/PLA £T4EiE, PLA 214 AN
Pis-1 PG By K X SHEZATHT ]« PLA £F4EEY) £ AT
WP HBILE 20=20 FT1 22.9 °IX /& PLA &A% HIAT S
U, Pis-1 PG M R TEATHIIEH BILFE 20=21 ©, IX5KEH
Pis-1 PG &1t k45 # . Pis-1 PG/PLA £T4EfEIRTST
V& HELAE 26=19.4 F122.3 °Fll PLA £F2E R AH TSI
FUUGE IR BE RS A P B FLUESE 2K . Pis-1 PG/PLA £f
YERRIIRTSTEE R AE T /NIERE SN, IXFTRE S T 22
Gy R N F R R i F R AR ARG R . PLA
YRR Pis-1 PG JEfTHTIEAT B A R AE KIS
1k, FKEHAIN Pis-1 PG A28 PLA (4 E . 28
AT IR0 B PR 5 AR, ATRESZ T Pis-1 PG
FEI A GE R S B3 Pis-1 PG J5 PLA £ 4E st i
B

Intensity (a.u.)

Total conlonies number / 1g(CFU/g)

0 20 20 6|0 80 160
20/°
B3 PLA F1Pis—1 PG/PLA £FHERSEY X SHELTSIE
Fig.3 X-ray diffraction patterns of PLA and PLA/ pis-1 PG
fiber membranes
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Fig.4 Effect of PLA and PLA/ pis-1 PG fiber membranes on the

growth of Shewanella putrefaciens
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Fig.5 Changes of total colonies number of Sea bass during cold

storage
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Fig.6 pH change of Sea bass during cold storage
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Fig.7 Changes of TVB-N in Sea bass during cold storage
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