5 44 55 3 )
20254 5 J

Vol.44 No.3
May 2025

P R A2 40 (A ARBE A AR)

Journal of South-Central Minzu University (Natural Science Edition)

MR ZIF-LeAg E S M RIBI & B RAEMHTE 1 RE
ST R P T EN TS

(g RR: A2 SRR E2Be, I 430074)

 OE ZIF R R KR ER ERHE SRR R ZIF-L 2 Zn® 5 2- W1 FEBRIR Y N 510 75 11 202808 i Ak, L
A RN A R RE 7 B L KA BT, A T IR ZIF-1, 9T 5 Ag 9K R (NPs ) W B 45 45, TE et otk
ZIF-L@Ag &AWL . 8 i /NI BE (MIC) \CFU L 08T, & IR ZIF-L@A g & A5 B R X i Bk 7 25 05 i 1 2
MLV 2R B T 8 5 AT A PR R . 40 B RS O PR D 25 SRR ZIF-L@Ag NPs & & b1} 6 1% o 25 21 4 40 i A5 ) 3
M.

KB ZIF-LIRMERRERHERM KL ; ZIF-L@Ag B G M R HUR AR

FESES 064 XEIREE A XEHS  1672-4321(2025)03-0301-06

doi: 10.20056/j.cnki.ZNMDZK.20240734

Synthesis, characterization, and antibacterial properties of leaf-shaped

ZIF-LL@Ag composites
XU Jianming, DAI Le,ZHU Jiahua, HAN Xiaole"
(College of Chemistry and Materials Science, South-Central Minzu University, Wuhan 430074, China)

Abstract The ZIF series represents a class of zeolite-like imidazolate frame material, with ZIF-L being characterized by
self-assembly following the coordination of nitrogen atoms from 2-methylimidazole with Zn* , thereby exhibiling notable
loading and adsorption capabilities. The synthesis of leaf-shaped ZIF-L was presented via an aqueous solution approach,
subsequently integrating it with silver nanoparticles (NPs) to form the foliated ZIF-L@Ag composite. Assessment through
minimum inhibitory concentration (MIC) and colony-forming unit (CFU) counting analyses revealed the exceptional
antibacterial efficacy of the ZIF-L@Ag composite against carbapenem-resistant Pseudomonas aeruginosa. The results of cell
membrane permeability measurement indicated that ZIF-L@AgNPs composites could modulate the permeability of bacterial
cell membranes.
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Fig. 1 XRD and FT-IR spectra of ZIF-L
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Fig. 2 XPS spectra of the composite ZIF-L@Ag
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Fig. 3 SEM images of ZIF-L and ZIF-L@Ag

# 1  ZIF-L.ZIF-L@Ag il Ag NPs [ Zeta H1 3t
Tab. 1 Zeta potential of ZIF-L, ZIF-L@Ag and Ag NPs

i B3 /mV
ZIF-L 27.5
ZIF-L@Ag(4:1) 5.69
ZIF-L@Ag(2:1) 3.29
ZIF-L@Ag(1:1) -15.23
ZIF-L@Ag(1:2) -17.6
Ag NPs -24.5

B il A ST UL ZE A TR 790 X0 4 TR A AR B
il 14 B /N B 3. 3 L AE 96 FLAR B AL R BRI
Ty AT MIC I & |, 35 55 56 10 0 5 45 AL AR 1 WO
JE RO R B R T X L, WO BE /N ]
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MR JE TR, B R — RSt ik AR
S (g R A BT TS DD RRAR R iy A R B
1o AR ANBET R S i MIC A AT, AR ZIF-1L.
ZIF-L@Ag Fl Ag NPs X i fifk 75 %5 4 4 2 15 50 b 7T
B MIC {8, 4% 2 Fr 7R ZIF-L ) MIC 4 125 pwg-mL™",
Ag NPs [ MIC 7 0.95 wg-mL™", & H] Ag NPs % it ik
T B ) o (BRI A D R R L s
M AE ZIF-L 5 Ag NPs (1 5t & H , JE A [R) B 461 19
ZIF-L@Ag A # K, Hoh ZIF-L@Ag (1:2) B}, MIC

{EAX K 0.48 pg-mL" B G R, ZIF-L@Ag B 5 4k
#2  ZIF-L.ZIF-L@Ag fil Ag NPs iy MIC
Tab.2 MIC of ZIF-L ,ZIF-L@Ag and Ag NPs

A MIC/(pug-mL™)
ZIF-L 125
ZIF-L@Ag(4:1) 3.80
ZIF-L@Ag(2:1) 1.90
ZIF-L@Ag(1:1) 0.95
ZIF-L@Ag(1:2) 0.48
Ag NPs 0.95
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Fig. 4 CFU counts of ZIF-L, Ag NPs, ZIF-L@Ag (a) and membrane permeability test of

carbapenem-resistant Pseudomonas aeruginosa (h)
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Fig. 5 Scanning electron micrographs of carbapenem-resistant Pseudomonas aeruginosa before and after ZIF-L@Ag treatment
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