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Research progress on polyvinyl alcohol-based antibacterial packaging films
SHAN Yanru', LIU Yanfei’, YANG Chunping’, LI Juan’
(1. Guizhou Provincial Innovation Base of Materials Technology, Guiyang 550000, China; 2. Guizhou Provincial Research Institute of Materials Indus-
try Technology, Guiyang 550000, China; 3. Guizhou Provincial Research Institute of Analysis and Testing, Guiyang 550000, China)

Abstract : With the increasing requirements for food safety and environmental protection, polyvinyl alcohol (PVAL) has
become an ideal green food packaging material due to its excellent biodegradability, film-forming property and processability. The
application potential of PVAL films as alternatives to traditional petrochemical-based plastics and their core limitation of lacking
antibacterial activity were reviewed. The technologies such as casting and electrospinning to prepare the antibacterial modified
PVAL films by researchers over the past decade were summarized through three strategies (inorganic antibacterial agents, organic
antibacterial substances and composite antibacterial agents). The improvement effects of various strategies on the antibacterial prop-
erty, barrier property and mechanical property of PVAL films were analyzed, as well as the mechanism of action for extending food
shelf life. The focus points of the three types of antibacterial agent modification strategies were pointed out, among which inorganic-
organic synergistic composite is the key path to improve the comprehensive performance of PVAL films. It was proposed that future
research should focus on the integration of green preparation processes and intelligent technologies to further optimize the perfor-
mance stability and application adaptability of PVAL-based antibacterial packaging films.

Keywords : polyvinylalcohol ; antimicrobial modification ; food packaging film ; degradable material ; composite antibacteri-
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F1 U SRR BRI, FIR A A S
AR RE AR, 45 3R W] GPP /KBNS i R P T
IR RE B pH (B ST IR R i, I f R B b
T R E B, DI A6 & TR R34 19 R T I RE 4 %213 d,
TR AR TN AE K 2 20 d, HA T RR N FHFT S . Gao 551
1A AL BB (ODE) I 2 — B RS e VE R T, alad LA il 4
T HELERTEES BB AR T (ANPs), SR 5 R A A Be v o

W&, DL CS 2 H L4 B (CMG) . PVAL Fil ANPs 4 J50K}, i 4%
THARSEWE | RIFKZESBARRYE LR = Ft e
BA W, %2 A EAT 90% MR B B, Wi i R
ik 167%, i S35 32 MPa, Bt 2 ik 8 S B IR P B [
B, ANPs (A T T SRS 010 53 A0 v AN 45 SR BH IR BE
FHLAAA KR, nTs AR AR, SR KR A BRI , TR
VRV T E IR SR B KR R B SR )E DA
REERATY . Zhao FHLSUREZH- KRG EEA
(TFP-SPI) . RARHT A 71| e- T 2R (PL) -5 PVAL 24 b Ji 1) 34
AR BT PR BT b 17 4 B I R AR 1 P R 4T, 8
1 il % TEP-SPI 45 H: 55 PL . PVAL i A& il K 27 4 Jit
2 FTIR R AIEHIFE 52 TFP-SPIAF A S A AH B VE AT , B4k 1 58
IR TFP-SPL AN AFETH T R 35K PE 124 e ok 78
SBHFHHERE , AN 0 U IZ N HA BT AT AU SR
(CJUILX 42 B O A A BR A VR F 0 ) , B8 A (R A i a0 —
HAIESEH BB R SR SE SR AR I 4B [ A7 5T, R SR
PVAL/TFP-SPU/PL & — Bl ELAT )™ il iz FH 7 35 1) T 7 106
ALEERTRL . Yang SR A RIBEHIA RIS T & 1%.2%.3%
AT YK ORI (LNP) A PVAL 43K 52 4 B, 3740 Lk —
i (GA) AT TR (CAY N ZE IR, RGUIREF T 38 2
LNP & XIS M B e R s A 2 s
b KB T P RE OS2 5 45 3R R, 3% LNP IR, P-GA-
3LNP HI P-CA-3LNP (% UV-B/UV-C i S} KL FE = 0, T f5
YK E A I LNP 5 PVAL 7238 ERIVE T 840 VR
MR PEHE T, GA Tl CA S8 249 52 BB A 338 S 5 2R, P-
GA-3LNP F1 P-CA-3LNP [ FLf15i Ji 535l A4l PVAL 11 26.0
MPa #F} % 38.1 MPa F132.7 MPa, H =% Wi i fh K& %fa g
TE 229%~240% =[], [F] B} P-GA-3LNP & 0940 1 (BB L
71 B3 28 58 AN BRSO 56 TIE A A PR AR 3
T P-CA-3LNP Jii
3.4 B A E S HH M BOkE PVAL

R T K B KRBT T R 1 A ) A R, Zheng
LUV 82 I RAE T S AR BE(0.1% . 2% 3% . 4% . 5%) 1Y) B-
FORIIAS /IR 18 (B -CD/CA) £ G W 1 VR AL 3K B R e Y 52 3R/
PVAL(LBSC/PVAL)IR &, REERTT T B-CD 5 CA W E%
WA B AR B CA T REAT Jy , RIS RIF ST T T8 6 ) B4
T PR E S B A R EEPE AR 45 R R, CAGE T KA
HAEF R T B-CD %5 Jish , W E R T T CA R4k
e, Hi 3% B-CD/CA/LBSC/PVAL iR I8 2 3 i Fef 127
PEBECHLABERE 41.5 MPa B2 #£810%), H B-CD/CA
BRI w8 T IR R TS S AR RE
T LR BEE BT TRT R A S 7 R e Sk A S A T
3%CA/LBSC/PVAL FLiR I8, UESE T B-CD 7 ZEIR CA Bl
SR T, FE WA 5778 B-CD/CA/LBSC/PVAL Lyl o i 75 3
PR AL U BT AR A (. Wen SR Y
B AL RS A T %, L PVAL/B I (PVAL/Gel) M 41 ,
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2026 4E, 45 54 4 55 4 1)

FH 2 K Tt 5 2 11 97 6 i B 3 12 T o8 P 9 3 5 00 K R
(ZSYWERTRE R, Hi4 T 11 d R4z B3k e eI 5 i 5
J3 ¥ (PAE) 1 2% Pickering 7L (ZS-PAE) , % LIV K #F 141
A0 B 07 2 R R 14 R (PR T e P2 5 B (PR RV JEE 20301
3.125 wL/mL 1 6.25 pL/mL, A= #4750 B 4r, Fehi i pL
T ok TR 7 A S 3 P R A ) I I 5 B R AN [ o Y
ZS-PAE £ A\ PVAL/Gel & 13 5 , £ FTIR I XRD 43 Hr Uk 512
ZS-PAE 53T B A R AFARZYE , il % 19 PGZP &2 15 IEAER)
SEANL BHK PSR S U P RE T 275 B3 Ak R H N T
B R EEI , A LTI B R S T A A g S AR I B
{E B R IR S d, 58 6 B Pickering FLIRJE M EL
IS AT AT R 1k R GE , I T R 9 52 5 v A By
B i PR B I AE K SR BT A AR T SR o Zheng S5 KR -2
L-# 2R - — LR BT BRI 5 5 W) 5 PVAL &4 il 0 Wi
0.8% 4B I RIMRHR L 98.62% , BT ML S, il A 4T
KRR A RIS B ; Han "M 114 = 2 MOF-
R 22 - DU (4-FR AL H) RO B3 PVAL/ i 22 38 1 1 5k
PR il g8 Bl T B A2 A TR A0 B 31k 99.99%,
T UREE A A F 5 I 20 B 1 RN 79.6% , B A RUAF 9 A
e
4 #HiE
PVAL GRG0 5 B A AR YA A S n] e i, ©
WA BT —ACE AR R AZ DR o SRR Z BT
THRER A R BR , WIF5E 2 il i 22 ek PSR S B 1 PERE Y 4
T4, 8 I R A LT R B =S pU R =
REPER R 25 G BERAL AR AL 585 Y22 )2
F RO A R TP PERESR AL T REAE Y
PIMRIEONE , S T2 A e DI RETE VB REVE S AT IR SR S
— S AL AT ) (b | e R R A A R Y R R
1], JE BV AL GEA AT R LA R B O T . Rk
PP RGO T IR RPN S R R A%
FORITRBE RS, HEh HN S S 5EE AR,
B PR A5 AR T Y RTHRRE A JR SR A O S A
& % X
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