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O A BRI, AU TR R 2252 TR R HOR 2B

BEEPERE , Jb o B R A I, LB AT LB i SR
B, Ao B R A B R A BR 93 A1 28 7] 5 1929 /R
BLEF A, K VPSR YA R A BRA A A
HIEFEBUR, T R R A R H; RP-
MI1640 353 a4 ig Bt (FRR HHER) |
[ 50 4k 25 AM/PL,CCK -8, Jb 5T >~ i 1) i 7 5%
A BRA T ;6 FLAR 24 FLAR 96 FLAR , 25 [ FEBR K it
IRBHE A BRA ],

1.2 (U FE5E&

UV -2550 #5553 606 BT, H A B s ) 5
3500 #Y XS 2y AR AT AL (R SR Cu Ko B8
FHRGE AR A R R JEM - 1200 A% 5 fL 1
W (TEM) , A A HL PR 4t ;S -4800 H 1
W, Hr (P D) A R F]; Cary 630 B HL I
A LT AN RE AL (FTIR ) , 22 4848 BH B A BR A A
C43. 104 BURARLISHL, SERERT T RS (P ED) A
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RIEHEL 0,/CO, M AL, B m BE A R S0l A R
Al GY =3 8RR UK A B i, 4B A SR A PR A A
SpectraMax Mini 22 HJBEGLFLAR D] 3524 , 64 43 FAY
i ( HHE) AIRAF],

1.3 ZBFH*®
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1.3.1.1 CuZnAl-LDH HJ& i

¥ Cu(NO,),+3H,0(0.26 g) .Zn(NO,),-6H,0
(0.87 g) \Al (NO,),-9H,0(0. 69 g) fA 100 mL %
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K X 2 FRIE RO & A 0.034 ¢ NaNO, 5
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TR U0 A DA O E S, B O R T ) 4 1A 7 4
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4 W O A BRI 5 9K R T LR % . B3R 5E
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W THRREER RS, AR BB T 3 BE A 1,35 C
TR 2 d W G AR B Y TR B KRR R R T
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El 1 JB/RT CuZnAl -LDH I CuZnAl -MMO f
XRD EI3EF TEM K&, HE 1 (a) 7] %1, CuZnAl -
LDH 1) X S+ 4 7 5 B 3% #F 11.8°,23.7°,34.8°,
39.4° 46.8° .60.7° Hl 61. 8° kb i 7 HY — Z& %) 7 5t
g | 33 6 R AIF 477 5 e ] DL UE 45 4 CuZnAl - CO3 ™ -
LDH #94H, K 1(b) i/~ , CuZnAl - LDH 5 P % il
MK RIS X Fh 6 PR S J2 CuZnAl -LDH 19
SRR 10 nm DLURE R TE SR, it |
SRS  BER T CuZnAl -LDH Y FHES 12 A
IKFIZEEHS A5, 9530 LDH JZ 4 i B
BT RS R R, T S B s M A
L X AR BT W ANE B T CuZnAl -
MMO., HE 1(c) A%, CuZnAl —-MMO F4 XRD &%
E 36. 6° 42. 6° \61. 8° &b M A A AT S A HEBK & 22 I
2> ( Joint Committee on Powder Diffraction Standards,
JCPDS) 4 FE AT LAIgE &R 5| CuO A AH ( PDF#97 -
006-1323) DL ]2 AE 32. 3° 35.1° 36.9° 57. ToAb &R
512k ZnO BYAH (PDF# 97-015-4490) . it TEM Wi
%<, CuZnAl - MMO 2 30 LB 4ok R 28 [ K 1
(d)],iX %M Cu0/Zn0 B A E Y CuZnAl -MMO
RN A, T LA 9K MR 25
2.2 WKHENZEMFES T

K2 R T AR A (0.2% 4% 6% ) 4K
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761100 em ~'H1 1243 em ' Ab Y BRET AN AE W AT s |
X 2 PGSR FE R B2 L C—O Mh4iiR )
L O—H 2 il 47 sh gyt 7 SR OB O 4% 1
O—H 25 1 R sh R AE R Y4 7E 1 406 em ' Ab 4 UL
ZLH10) A RTE 1343 em T AEWREEE] T PVA 1Y
C—H 2 fi#Esh1" . 76 3 650 ~3 000 em ™' AL, 55 14
FRAELT AN U6 U P F PVA I BB Y O—H i
PRl SR N—H (P48 = 30 DL B 43+ 9 &
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Fig.2 FTIR analysis of nanofilms with different ratios
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B HIE R CuZnAl -MMO &8 1Y THR |, 99K 2
AR R HL 0% X R W] CuZnAl -MMO 7] LUIAR &
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SEILRW YOR M EA R AT RO ES 1 | Ry FL A AR
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Fig.4 Physical properties of nanofilms
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Fig.6  Effect of nanofilms on quality of cherries
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Effect of CuZnAl -MMO Composite Antimicrobial Nanofilms
on Cherry Preservation

ZHUANG Liang, WANG Pingfei, CHEN Lishi, MENG Tong, LUO Qian,
HE Shan, ZHANG Guiju, XU Baocai”
(School of Light Industry, Beijing Technology and Business University, Beijing 100048 , China)

Abstract: In post-harvest processing, cherries face challenges such as decay and microbial infections.
Traditional preservation methods pose potential toxicity and chemical residue issues. To address these
issues, an organic-inorganic hybrid strategy was employed to construct a nanofilm composed of chitosan
(CS) and polyvinyl alcohol (PVA) reinforced with CuZnAl ~MMO nanoparticles. Through analyzing the
morphology, mechanical properties, hydrophobicity, and barrier performance of nanofilms, the self-
assembly of CuZnAl -MMO with CS/PVA was demonstrated, resulting in enhanced mechanical strength
and hydrophobicity of nanofilm. Especially, compared to CS/PVA-0% MMO nanofilm, the tensile
strength of CS/PVA —6% MMO nanofilm was mildly enhanced by 35% , and the contact angle was
increased from 43. 4° to 67.9°. Additionally, the water vapor transmission rate and oxygen transmission
rate of CS/PVA —6% MMO nanofilm decreased by 43.2% and 80.3% , respectively, compared to
CS/PVA -0% MMO nanofilm. This was attributed to the self-assembly process, leading to the reorganization
of carbon chain channels within the film, thereby enhancing barrier performance. This restructuring
facilitated the creation of a microenvironment conducive to cherry storage, enhancing both moisture
resistance of the nanofilms and the development of a gas-modified atmosphere. The study revealed that as
the content of CuZnAl — MMO in the nanofilm gradually increased, the antimicrobial properties of
nanofilms against Gram-negative bacteria (E. coli) , Gram-positive bacteria (S. aureus) , and gray mold
fungus sequentially strengthened. Furthermore, results from the cherry preservation experiment indicated
that the nanofilm significantly reduced the rate of decay, weight loss, and the total bacterial count on the
surface of cherries, while also slowed down the decrease in hardness. The nanofilm improved the
respiration rate of cherries, leading to a rise in CO, concentration to 16. 1% within the packaging bag.
The successful promotion of gas-modified atmosphere within the nanofilm proved advantageous for cherry
preservation. In conclusion, the inhibitory effects of CuZnAl —MMO nanofilm on microorganisms and the
enhancement of cherry preservation performance suggested that this novel preservation method had certain
application prospects. The research aimed to provide theoretical basis for the application of CuZnAl -

MMO composite antimicrobial nanofilms in the field of fruit and vegetable preservation.

Keywords: hydrotalcite ; nanofilms; self-assembly; multiple antimicrobial centers; cherry preservation
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