
Ag NPs and CNCs were mixed in a 1:1 ratio.
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❑ The antibacterial activities of AgNPs and Ag-CNCs NCs prepared from

both peel extracts against both bacteria decreased as;

MP-AgNPs > KP-AgNPs > MP Ag-CNCs NCs > KP Ag-CNCs NCs.

❑ Phytogenic Ag-CNCs NCs thus have potential application in antibacterial

activities in wastewater treatment as a nanofilm.
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Murusi and Kew 

peel mediated
Ag NPs synthesis

Characterization of 

nanomaterials via UV-

Vis, FT-IR spectroscopy, 

SEM, TEM, and XRD 
analysis 
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Cellulose nanocrystals

UV- Vis spectra indicate the formation

of Ag-CNCs absorption appeared in the

range of 450 to 455 nm.
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XRD spectra confirmed the formation

of FCC spherical AgNPs.

FT-IR spectra revealed the 
isolation of pure CNCs. 

FTIR spectra of (a) Murusi peel (MP) -mediated 

AgNPs (b) Kew peel (KP) -mediate AgNPs.

(a). (b).

Both peel-mediated AgNPs were 

spherical, (SEM analysis)

TEM analysis

(a) MP-mediated Ag NPs (12.58 nm)
(b) KP-mediated AgNPs (11.48 nm)

Bacteria 
species

Diameters of zones inhibition ( in cm)

1000 ppm 10 -15  µg

E. coli
MP- Ag NPs MP- Ag/CNC KP-Ag NPs KP- Ag/CNC Positive 

control

2.00 1.70 1.80 1.60 0.90 

S. aureus 2.20 1.90 2.10 1.60 2.50 
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Toensure the availability of clean water, there is a 

significant focus on wastewater management 

using nanotechnology around the world.

The use of cellulose nanocrystals (CNCs) in 

wastewater treatment as a sustainable and 

renewable material is essential. 

Application of phytogenic Ag nanoparticles (Ag NPs) incorporated CNCs 

nanocomposite for antibacterial activity in wastewater treatment.

. The antibacterial activities

tested through the disk 

diffusion method against 

E. coli and S. aureus with 
appropriate controls.

Objective

Ag NPs and CNCs 

were mixed in a 

1:1 ratio to 
prepare Ag-CNCs 

Murusi leaves 

mediated 
CNCs  synthesis

a b c d

1. Positive control

2. Ag NPs

3. Ag-CNCs

4. Cellulose

5. negative control

a, b  E.coli MP and KP

b, c S.aureus MP and KP


