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Green synthesis of metal nanomaterials using plant extracts:
evaluation of pollution remediation, antibacterial, and
biocompatibility
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This project aims to develop green-synthesized nano-metal oxides
based on agricultural residues, targeting environmental remediation
and biomedical sensor applications while assessing their
biotoxicity and risks. The project transforms agricultural waste into
nano-metal oxide materials. Utilizing green synthesis techniques,
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nano-sized zinc oxide (ZnO) ranging from 1.2 to 56 nm, and cobalt
oxide (Cos04) with a specific surface area of up to 48 m?g and
nano-porous structure were successfully synthesized using coffee
and passion fruit peel extracts. These materials demonstrated
excellent photocatalytic properties and mimetic peroxidase
activity, with nano-sized ZnO exhibiting significant antibacterial
efficacy at low concentrations. Additionally, the project will focus
on assessing the biocompatibility and nephrotoxicity risks of these
nanomaterials. The research is expected to effectively manage
agricultural residues, foster an environmentally friendly circular
economy, and offer novel material options for biomedical sensing
technologies, positively impacting both the environment and
health.
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Sample ¥8#EE CPE0OI CPE0.02 BK ##RE & PPE0.OL PPE0.02
FCPE 0.02 FPPE 0.02

AI00mLYield® 5,000 114007 124003 09015 2 154054  1.1+021

Diameter (nm) 12401 33214895 56.5:148  11LT£317 - 1.2£06 1094 0.8

Zeta Potential

= 410 897 -10.54 -15.84 - 20.48 817

CPEO0.02 :Zn 86.5% -~ O PPE0.01 :Zn 87.1% -~ O
13.5% 12.9%
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ZnO Concentration ( g/mL)
B33%d £32 K5 43 Bpass
B 3-1 ZnO #3+ A 5p & ¥ § 9 w2 (HEK293) 2k & 5 50 ~ 100 ~ 500 -
1000 pg/mL p* ¢ é_i BMEL M FEIFF17 3 20% % % 57 f- Trypan
blue # 3% - 5 » Ak A 50ug/mL 2 15 ZnO $3t A 3 1 F T % wbe
(HEK293)% — %911 3 » B3¢ ime 2| fi b se (R & fmwe chff £ 3 4) o
B13-2Zn0 ¢ tik & 5 50~100+500~ 1000 1 g/mL fr 4 #0 ¥ T%m
o (HEK293) » B 4+ £t i F > B v o5 % 475
ZnO 2 4 # 1 ¥ T%imee (HEK293)F fibfs A 4 /41§ # F ot 5k PR
Flzo- o %% ZnO ¢ kR 10 pg/mL Eﬁ)j‘ € ERAGT ¥ T
(HEK293)% &= chilFa54 4 o
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SARE®A) &FE2ZirE 22 RERZ ZnO(B)5 pg/mL
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g/mL~ (G)500 gg/mL~ (H)1000 po/mL 2 /& 2 & §F35 -
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