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Fig 1) Schematic illustration of the fluorescent PDA nanoparticles-based strategy for GA sensing.
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Fig 2) (A) TEM image of MnO2 nanosheets and (B) UV-vis spectrum of MnO2 nanosheets synthesized with Gum Arabic
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Fig 3) (A) UV-vis absorption spectrum of MnOz (blue line),

dopamine (green line), MnO2 + dopamine (red line) and

(B) TEM image of polydopamine nanoparticles.

ol ek sl DL ¥B IS s coline S S
Jsb SRl anl 5o (alyes e D3 6L 2 s
3 Ak SRlR el ¥ B e gU Y Sl s
oSl b e Al gl ¥Pe B Y Sl
ol Yoo Sl s dsb os E s

ol sy

SN Bl 5 g5 leang
el s s 1 ap Bl plaes 5
SAE s s bl sl Sb s
DB on s 0kd b e L)l
S35 Sy 30 dsb g 556 28 S
355048 Sl sl gn L 3 5l ula 4l dnls
A gkl (B S w8 s sl

R bz dob oo by (o D3 SU el b

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.25.1.13
http://ismj.bpums.ac.ir/article-1-1549-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-24 ]

[ DOI: 10.52547/ismj.25.1.13]

AR KA %AJlJCﬂAJ}Jj/\ o)u/r-".r-'-;}s:m-_gd\m

S AN

Absorbance

FL Intensity (a.u.)

A
Emission
77N
/ \
. / \
Absorption ) \
\
.. ! \
Excition ! \
. I \
2
[%2]
oy
L
k=
1
Lo
B —— 340 nm
o~ 360 nm
P2 —=—-380nm
/ AN — - 400 nm
— - 420 nm
// \ — = 440 nm
// \ — — 460 nm
/i \
// // \\\ \
// / AN \
/ N
[/ N
/ N\
/ X
Iy - N
/ 1 - - T T — N \-\
/ e T -
/! S ST S —
L/ —_—— = T T T T == =S e
400 450 500 550 600 650 700

Wavelength (nm)

S 5U sl 1 ol Cand) by L S350 T Jloee SonSSl 5 i3 il 5ls il s UVAVIS i il (A (F IS

L:)]JJfL‘wL«I)}bLL:b(B cJ:A}J.UY" C}AJ}.‘?)J(;LMIUW)UV ;_,A’Y)fﬁ)_,(% w))‘j} &}JJJQ.:AL;})&

AL T BV gl KKl lag e b 53 el
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Fig 5) Time-dependent of reaction between dopamine and MnO2 nanosheets and the formation of fluorescent polydo-
pamine nanoparticles
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presence of 50 uM GA in the pH range of 2 to 12.
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Abstract
Background: Gallic acid (GA) is one of the polyphenolic compounds with antioxidant, antimicrobial and
radical scavenging activities, which plays a main role in human health against cancer and cardiovascular
diseases. GA concentration can be quantitatively measured in food, medicinal plants and body fluids.
Materials and Methods: In this study, MnO; nanosheets were prepared by reducing potassium
permanganate in the presence of Gum Arabic. MnO- nanosheets rapidly oxidized dopamine substrate and
produced fluorescent polydopamine nanoparticles. GA could reduce MnO; nanosheets to Mn?*, thus, the
amount of MnQO; nanoparticles for the formation of polydopamine nanoparticles decreased and the
fluorescent intensity of the mixture decreased.
Results: GA concentration depended on the reduction of fluorescence intensity of the prepared
polydopamine nanoparticles. The effects of different experimental parameters such as pH, time and
excitation wavelength on the designed sensor were also examined. Under optimized conditions, a good
linear relationship was observed between the fluorescence intensity of the system and the concentration of
GA in the range of 1.0-100 umol L™! with a detection limit of 0.5 umol L', In addition, the developed
sensor has a good selectivity on the GA detection.
Conclusion: Furthermore, as a sensitive and selective fluorescent probe, the polydopamine nanoparticles
sensor was successfully employed for the detection of GA in real samples.
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