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Determination of Copper lon in Water Samples
Using Filter Paper Modified with Reagent Extracted
from White Dragon Fruit Peel
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Abstract

This work aimed to develop a technique for detecting Cu™ in water samples with naked

eyes by using betacyanin extracted from white dragon fruit peels as a reagent. In this method, 20
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mL of betacyanin solution was coated on 10 grams of filter paper No.1 with 0.5 cm. in diameter for
10 minutes. Then the filter papers coated with betacyanin solution were left in the dark until they
dried out, and Paper-Betacyanin was obtained. This product was applied for the determination of
Cu™ in water samples by only dropping 1 piece of Paper-Betacyanin in a mixture of 250 pL of pH
7 buffer solution and 100 pL of water sample. The tested solution was found to change from pink
to old rose color. The detection limit was found at 30 uM. This developed method also determined
Cu™ in semiquantitative analysis, which was divided into 3 color shades depending on Cu®*
concentrations. Moreover, maximum lifespan of Paper-Betacyanin kept in dark and dry containers

was more than 60 days.

Keywords: betacyanin; copper ion; naked-eye detection; white dragon fruit peel
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Figure 2 Peels of white dragon fruit
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Figure 3 Maximum absorption wavelength of

the extract from white dragon fruit
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Table 1 Optimum concentration of reagent extracted from with dragon fruit peels

Dilution factors of reagent for Lowest Concentration of
Paper-Betacyanin 0
producing of Paper-Betacyanin Cu™ detection (uM)
No. 1 15 folds (Abs = 0.9235) 80
No. 2 7 folds (Abs = 0.9347) 30
No. 3 5 folds (Abs = 0.9276) 60
Blank 10 50 60 70 90 100 200 300 400 500 600 700 800 900 1000 [M

[u JdI—:—- e “ﬁI—UHmml h—amiw-

Figure 6 Semiquantitative analysis of cu® by naked-eye detection
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Table 2 Color changes of Paper-Betacyanin in

different Cu** concentrations

cu™ Colors of cu*
concentrations | solution | concentrations
<30 uM pink <30 uM
30-100 uM lisht pink 30-100 pM

o w 4‘

e ileld Paper-Betacyanin ¥4 3 No. uda3s
dhumegeulnenisnsanta cu® luh Tngldi
Frogaiidunszity Mntudunaranisndey
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aadudu 0.01 M Usuans 250 lulasans 1
f9819 100 lulAsans way Paper-Betacyanin 1
U U HanInageunITnTIain Cu® 1neld Paper-
Betacyanin No. 1, 2 kag 3 LA5gAUAINNITNTY
#am Ao 80, 30 uAY 60 UM ANAIRY B9 Paper-
Betacyanin No. 2 fiusg@ndnnlunisasiadiam
cu?* Tuthldshitan
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Wudy 30 uM wiediasiedt cu? luthdedie
LUU semiquantitative analysis Tagld Paper-
Betacyanin No. 2 laran153tasngiutadudied
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LAEAINNIY 100 UM AUy (5U7 6) Faagulel
Fap13197 2
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Table 3 The comparison of Cu™ detection
between naked-eye detection (Paper-

Betacyanin) and AAS technique

Water AAS Naked-eye detection
samples | technique | (Paper-Betacyanin)
1 20 UM <30 uM
2 300 UM > 100 uM
3 1,000 uM > 100 pM
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| . &, |
LUINAEBY Paper-Betacyanin tUuUY34
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Table 4 Cu”* determination of Paper-Betacyanin

in various duration times

Durations | Lowest concentrations of Cu®*
15 Days 30 UM
30 Days 20 pM
45 Days 30 uM
60 Days 30 uM
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