Applied Chemistry Today 19 (2024) 135-150

Applied Chemistry Today
Journal homepage: https://chemistry.semnan.ac.ir

ISSN: 2981-2437

Semnan University

Research Article
Application of Liquid Phase Microextraction Method Based on
Deep Eutectic Solvents for Pre-Concentration and

Spectrophotometric Determination of Purpurin Dye

Mojtaba Fathi, Hamid Reza Rajabi"®, Habibollah Khajehsharifi, Ali Gorjizadeh
Department of Chemistry, Faculty of Basic Sciences, Yasouj University, Yasouj, Iran

PAPER INFO ABSTRACT

Article history: This research used a simple and efficient liquid-phase microextraction method based on
Received: 22/0ct/2022 deep eutectic solvents for preconcentration and spectrophotometric determination of
Revised: 16/Mar/2023 purpurin (1, 2, and 4-trihydroxyanthraguinone) dye. The choline chloride-acetic acid DES

Accepted: 17/Apr/2023 with a molar ratio of 1:2 was synthesized and used with 1-Decanol as the extraction

solvent. The influence of effective parameters on the extraction efficiency, including the

Keywords: type and volume of extracting solvents, pH of sample solution, the molar ratio of DES
Liquid _ phase components, and sodium chloride salt concentration were studied, using the response
microextraction, Deep  surface method. The highest extraction percentage (>95%) was obtained at pH = 5.5, 550

eutectic solvent, Separation,  mg/| of sodium chloride, 350 and 500 L of DES, and 1-Decanol solvents, respectively.

Pre-concentration, PUrpurin. - tpe effect of different ions and dyes on the extraction efficiency was examined and the
results indicated that the method has an acceptable selectivity. The present process was
linear in the concentration range of 5.0 x 10" to 2.0 x 10°° mol/L of purpurin, with a
detection limit of 2.7 x 10”7 mol/L, preconcentration factor of 100, and a relative standard
deviation of 3.13%. Finally, to test the applicability of the proposed method, it was
investigated for the uptake of purpurin from various water samples, successfully.

DOI: https://doi.org/10.22075/CHEM.2023.28461.2107

© 2024 Semnan University.
This is an open access article under the CC-BY-SA 4.0 license.( https://creativecommons.org/licenses/by-sa/4.0/)

*.Corresponding author: Associate Professor of Analytical Chemistry. E-mail address: hr.rajabi@gmail.com

How to cite this article: Fathi, M., Rajabi, H. R., Khajehsharifi, H., & Gorjizadeh Kohvadeh, A. (2024). Application of liquid-
liquid microextraction based on deep eutectic solvent for preconcentration and spectrophotometric determination of purpurin.
Applied Chemistry Today, 19(70), 135-150. (in Persian)


https://chemistry.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2981-2437
https://creativecommons.org/licenses/by-sa/4.0/
https://orcid.org/0000-0002-5025-6595

VP 5Le Ve o)lods (o288 JLw

SO (oo (g - (oole adxo

g5 (sole dlie

LS i (5152 5195393158 s W 5 (e oo 5 ] 50wl Suo (g 35,5

CPI9IR S50l g

0305 (255 (e ooy b dxlod Al o oy LS pioss ¢ S0 oo

(J//"‘/‘C}*"[" (g}a}é’ ol :‘(34 f}[ﬁ oSSy oo o})f

oduS

Al oledMb

2915 clo b e lo B gl olypSio 2o )5 g ool gy (5 0] 0
SHF 5 T 5)) Dsos K oS teptin il onSojl 5 Blii by o)y (DES)
F ViF (g g b Syl dpl =I5 520557 ol DES 0,8 o0lizol (13p35Th5] S 3 ko0
9 & Jolois gliiol (o3l g o (clasioll b i8S )15 0ozl 3,90 JpilS =) olsends 5
b Ko clé 5 L3 Mo slin] Jpo o edipai plomo PH o 3wl cla o x>
Aty Lfud ) (P0) glyrieo] o 0 g piiisy )8 dlllae Gl o (s jlodingy gy ] 0ol
00+ soin 5 JoilS ) o yidyiSeo O+ olyos 4@ DES 23 Geo M0+ s - PH=0/0
o iy Larlyd 0 ciliko (GlacS) 5 Lo ypdin 4l s ool ppites )15 SKod 12 )5 o
b gy il o Joud B opp bl G g 45T 40)5 ki 5 adlllo gl s03b
o hb wdg o5 yene Sy i fpe e x Vb b0 x )TVl Bl gdioly 4o
il o ey IV s Syl Blyoei 5 )+ alis ity 15516 ey 1 po WV 5 )+ s
Sy 4 2l flodia jl s S i il S3s) skl (o e Sl S

S 0 (s fralidpo

DOI: https://doi.org/10.22075/CHEM.2023.28461.2107

VA VY calie cdly
VEANYIYO i (6,550
VYT VYA i by

1els Olals
P wle B gl sl S
il wgjlolia GhSgls

CORIRIR

This is an open access article under the CC-BY-SA 4.0 license.( https://creativecommons.org/licenses/by-sa/4.0/)

(' y )
— — -
- 15 E
%0 ml of Purpunn 350 uL DES

Iml PH=33 300 sl 1-decanol

1410 M 0.0027 g (NaCD)

5 G PR Sepaatin
At 350700 nm of phases Orzauc phase dhove

>
=
=7

4005 rpm

(25039 xS0l g s iy (gl o plsl mle 51 gl iy oo gy Sisladd ) S

\Y'F


https://creativecommons.org/licenses/by-sa/4.0/

OlySon g b e 8l 310509318 L e 5 (S 2abo 3B gl iy e gy 0,8

doddo 1

Slallhae sl el 1 Y] sl ons 3155 (ulig, oLS (59, 2 (s30nie Slalllas sl (S35 sdia ;5 (555b
Sligiod S )ls 35008 T aanb BUl (9, 0 (o oSS, sl els oy 5 65,55 oy, sileai 2
ATGYSSCHCH K SURUPSPICE, 3 JX D IRVEIVEIUIN | X o [RCHN PRV PN P O SIPI PN <J PP SN K <JN O VIS B IRTS
A3l e 05T SKS, Sl i T Sl ol (L5835 ,55 Lus)) (o (ubis,y slaaiy, o ss29e Lol sails S,
sy 0gbge Jo Tpgll pailigr Jl 50 ol g gl 3l (IS o Lol el 3y Plosil O 50 (o8 e 40 55 (0
Lol e LB LS ol 5o (0050

b yo bl o8 lade s (Gl diges (5lwoslel (sla by, Glgie a0 Ladis i s slulas sl g, «slas o0 o], 4o
el L8] el dges il 5l Buae e Ul 5lu sé 5 s5luloz Jols diges (s5lwoslel Jolpo g o oolitnl ooy
33 e Slpeis 9929 b IVoAl 09 alonil iz iy 5 silalas slois, oo ,I0 b wlg oo 5530 (sl uSo Il
s il e 5l LS gilwoslel Al e K WK o3 slale o banT 05 5 sl e s pSoslal sl
~be glypel 1o le o JUT Ladis iy 5 (s5lolaz sl p diged s5lwoslel slaig) 5l (B el 515 050 o calSiws
DNV 6l sabais 2l seal 5 [V Tl 56 2l el [al g le

J=d 51 (LPME) Pale 51 zlseiuly S aiile gz slagls, uw sond Jsol » 4S5 L 3] slols o
A sidy mlemle 2l 3eiuls Ko g (HF-LPME) ¥ J355 ;08 mole 56 2l 3ty S (SDME) %o ,dc S5 2] Suily ,Se
s Jds ) YU Ladis 93518 YU s oo s 51 blye sl 2l ,5einly See (sl g, ol 428l aswgs (DLLME)
2 I el ey o b )5l 5 JT sla D 05 e lol 0 Slos (osindy 6 o2 4 digas oz 5V
ool o Cuons 9 YU (g 30 CDISEw 28 (e g jew SlA232S (hsy 8 eS D900 Jdo 4 p 3l gams v b
DYl st a5 1,5 4z 55 50 (DES) 3laS 05315 sla Pl lsie 4 sz le oMl 5l a2 £33 da P> (55
e & (JsSganm (59,008 Nem b 5l 45 Wad oo JoSiS s (ol 32 wiz b 93 (galg 4 5laS 095158 la D>

et e S, Sl 5420 YO-V+ o wgd sabis s 5 wle Il 50 Ysane Pl ! 0,5 o Juae

! Madder

2 Natural fibers
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> Liquid-phase microextraction (LPME)
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8 Dispersive liquid-liquid microextraction (DLLME)
° Deep eutectic solvents (DES)
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