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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.
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Figure 2 Peels of white dragon fruit

0 y) P v a wa Sa
dmsunszaunsesildluioaujusnisill
UINUEPAYLUU WUUTWINZAUIY LaghUUN LY
N2l nszaensosatnsatnuUsSuandinae
a a v o Y] Y] I3
arsadeng g welddmsunisasainaiuiu
NIA-LUA (pH) MT29N1IAIATIA U3 ATIAUINIUY
l9anee [10]
noung (copper, Cu) Wulangiianil e

.

gnianlduniian inszdiantAndudsslovy



Ui 28 avvil 6 Agurey 2563

15815 memansuasimalulad

paneUsens W auvinisilWiuazanusaud
a ' | < = & 1 a &

Wen usenannsen wdwse fududuwasiilu
BAUU $19N18989AUSIABINITNBILASMIUS LN
wintiey (trace element) Tuglugjdoinisveuns
2 faanfudaiu neawnsstdudvsunszuiunis
LWINATYD1911S (metabolism) Ways19n18v89

AULTIANBIAY 100-150 mg Fedlauntuduggn

1A o =

BYNAU NSEN wazlden uenINdn1sduasizn
wulmiatevlinfofanoIwaIrie AatiuasLiiy
Tomasaslulsunanantaslaiie sl uiie
wardadudansanedeanisdnaaeg wedaily
Yunaiguiulufziluiivle daunnluanind
& a & Py
LUuwwa}swuiugUiaLLasLﬂaaﬁuameLm LB937N
Asvasulany [11]

YANAADUDY 1941y (test kit) Touldiie
7NAFULU BIFUAINSUARNTDIRA DL NBUN VY
P1lunnaoust19asdennl81A3 09i 09 4 Ay
PN I o v a wva P P
Wigensawazuduggeluiosd§UAng iielilana

NABILINTY YANAABUBEN198TYaRraNyae19

Y 9

N o

Ao nMsnageuviladie Ussndaiian duyue uay
T fudiBervnalunisaiienaday Fawanis

4 )
npgeuuLiefo ndnn1svesyanaaUDgeing
dnilvgjordensiinfiderserineansidmned
aulafuasmegeuiifanuluagdunizdenis
Winuiserduaisidvane ﬁgﬁmﬁmaauﬁﬂgﬂ
i ounIens e uuusunaaeuil L iutansossy
viseenveglugtansazansild eansmaasusin
UAzefuansidmneasiinnisild sunuasi
upausenan 1wy Awdsuluanidu vielin
asuseneumninauinuisenat vieiinnis
Wa suudasa sl uenaind enadinng
Usgnavinaseg e lumedmiuudsuali

Wushaviienuanlalaeazain [12]

987

1519000 wazanz lduaiuaziseien
funisasresulaveminggansasnannsaiua
1139 (newaUauna) Inetans cyanidin deadale
annznaviielulflunisasianileseuves
Cu®, P, A way Fe®* wuuwiunasligniuan
saludnuaminazduazUinaiinses
ansazane cyanidin fiafialdanunsansindulesou
vodlaneninainanilagerdenisiinaisusenou
BedounarnsUasudnnuan1IsnInLUaRUULTY
naldmealan Samansinszianusansiam
lesauvas Cu®, Pb?, A* way Fe® lﬁﬁi"wqm‘ﬁu
50, 80, 50 way 200 pM ANEwU [13]

5AUN LATANE LAAN®IITNI5ATITA
arAluthdendddesionudiataainiden
wiasfansdens wusnenueaduiaviasansd
winzay F5Leauniadaldainiudenudagng
917 A9 warlgerdu Wethsiotudiiatalau
nadaunsiinsunsnsenulossulanevateviln
FMAUNITANYINAVDY pH WU Pb™ Tmans
RaUALBIRBEN1INTIDTAsEA L Ud 08 19T
pH 6 TagAnudduigaes P fisielausiain
Waenuidansauvhle fe 3x 10° M dletld
futhiegnesindieudisuaugndesiumaie
AAS WUIRaN1SASITRTAuFennd e Ty
DE19A [14]

290 uazmianvg) lAnwdeTanuiluiu
nswmumeliansaiamefigady Felusreau

o

1AsIUsIWASHRAUNNATANISATAR8H 1A ATU

dmumsilaneiasdunisusunandes Afins
Ussgndldianunluiinma q ileaeiisnsydns
awlunisadandonisusnansiiaulasenann
osfUsznaudu 1 luieduazant unaufigsen

Mivausaannarsnaulalad1edu madanis



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 6 June 2020

@ o

ANAAILAIAATU

U

Alesrvsiuliluunanuidd 4

(Y o <

AINAYUYDILLY

L]

(solid phase extraction) nMsarinsefmgaduves

Y N

WAlAAI8AU A N15ANAAEY
wlsfinszanesaluseeng (solid phase dispersion
extraction) N15afnRI8sigAduveIRdIUTUI
1108 (solid phase microextraction) Lagn15ann
AIEUVIILNIMANA AT (stir bar sorptive extrac
tion) [15]
AsAnwMUIseTA et o linsuin
asannandenunlsansdeadansiunnlyeiy
Jusaing wazarsadnandenuilansdun
anunsaldnsratalaneninlui Tnenusieauin
Waenufdansidiudsznauvesumleeiu &
Wuanshid anunsoadalademesiiazans uway
iinanuuigns Wivansadaldlaonisle ag
vosudes0eiy daufefuunfnlunisinian
Yosudasessuintreiinyssansnmlunisnsiate
cu? luddenan Taasnudsiuinansaingn
Wasnuiaansdvaliietuuasiunisnsaate
Jeadu ilardunuimedmdunisnsiainedis

v

avlBameinIasdietugiluiesujiAniseely

o 3

nUsEasAveINITIdeAsll Ao ANwIN1g

N Y o =

Tdansannainlaenwniensdvnnawlsuy
ASELANBNTDILN DLW UUTEENT AINAITATIAIA

looaunaawndlutinnigniuan

2. JumpuAsENILIY
2.1 \p3asdiouazansiad
2.1.1 w3nsdle
(1) Lﬂ'%'aaq'iﬁmﬁa anlnslln
w3 (UV-visible spectrophotometer: Shimazu
UV-1601, Japan)

(2) AsIRTRaNdnLaUTRUTUALUN

988

nslnladimas (atomic absorption spectrophoto
meter, AAS: Shimadzu AA 6200, Japan
2.1.2 @Al
(1) copper (II) nitrate, Cu(NO5) ,-
3H,0, Assay 98 %, AR, MW = 241.6 (QR&C™,
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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
Aaealan nsvaasuiilalaglddwines pH 7
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

3.5 n153As1e9f Cu® Turiadaeandan
BUU semiquantitative analysis
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fu cu® Tuudaeg g HaUs1ng3I1 Paper-
Betacyanin No. 2 fiusgd@nsamlunisnsiain
cu? ludhdeaddfinnudutusaadan
Wudy 30 uM wiediasiedt cu? luthdedie
LUU semiquantitative analysis Tagld Paper-
Betacyanin No. 2 laran153tasngiutadudied
3 929 Ao Avuwdy Avamans uazdloadlsa 3
wUadudemnududy Ae Wawnin 30, 30-100
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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Betacyanin
| . &, |
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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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