4l bl 51 Z yime

(FF—£€) 16+ olo (50 00 0 3lowls ¢ gz 9 S 0390 (s § rumo (S591 9T 9 pole

9 b DT Sdiged 50 1 g bgilu 31 (OB pans 95 T s S (w2
oy @@l Zf Sl g Kuo

* ol Slo s Mgw
rezaitabar.soheila@gmail.com
Y Solw h;g,:l&a' QAL‘:
r ﬁ@'}@? PrH
QO/FNY oy &b Q8P :edlyo & yb

oS

@ azgi b o SUjhs s poew 5l Wisd oo adsi b pShigiles Lawgi a5 (G0 pyams) eI P55lo oo 18U g A
Sz g gy gl o5t SIS e o)z 2l Bk 5l Ban gl g Seslil s gl sl anld o pole 5 nane
Py S ln pyos 31 (Ko gl 53 oS JT ol 5l eslial b OLLME) L3y glegle gl 5,50 olse
il e ol saiges 51 Microcystin-LR

s 2 oy C18 Lilr (6,55 !, U, 5 eolial L MC-LR gl j5ctul lawsl, sl jol> suios )0 tiamiyy o99)
(gl 55 1p39,I5) 0)lS souS gl sla Pl 5l il lacend 625, L DLLME (5, b gl el plond
2855 )53 s 3390 (U igil 5 S e Jsiin sopgial) outiS iy sla M 5 (Gl IS 155 5 0o, S,i51,5

@ olows aojY aibge 1 VY LC18 il 5l eolawl b SPE g, zl5uisl losly a5 ols olis jol> guios uls (lbasdl
5650 00 zlyseial Pl Sas idy geasas olis) diges 0 sl e JS25 DLLME 3, 50 21,50l lead], jzSlos>
G55 sl ol Olime b osalin b sl e il 90515 5 gl oS o a1l cnl 53 &S wibie (]
el Cewns 1Y 51 8 DLLME

Sl 58 JB Gl a3l o)l Sl sl slo o ) eslital az 31 oS ols ol ol G b 16 S 9 Sy
oS Gpan b consy baome Jaiugs g, DLLME oSl & s Jg sl oo o955 ol sleaiges 5l MC-LR oo 2l ,5eul
S Joud B 5 330 mls & Gl o0 S Sl Al sl Pl wile 6,503 Sl Pl (6 20 L il e loj 5l s 5 D>
b

i3y b gle glyseiul 9,500 () Tl s sSabe (S 5 95La pgens ¢3S Lgilow 1 GaulS sl 05lg

(sl Jﬁ}.....a) * .Qlﬁl ‘O‘)Q‘.)'L" 9 sdfolg.)o |a51.c 9 6"“‘“4 &uL.o saSiisls oy San Kisls s e L;‘bjﬂ 6}.'15.) -\
ul).:l &u‘)u\J)LA a)9.3 a‘_;)l.i)d Ps.l.c 9 ‘:_x.u.]o éJL.A sasisle Ry w): oRisle S y Ja.,.?u) os)f slbewl =Y
U‘J‘" ‘UI)A.:)LA 5)9.3 ‘&5§L-’~)‘> fsl.c 9 ‘S“Adb é:L.A suSlisle (oo w).? oKl S Ja.w 03; )LJ\)[MJ‘ -y


mailto:rezaitabar.soheila@gmail.com

J. Env. Sci. Tech., Vol 24, No.10, January, 2023

Investigation of residue content of cyanobacterial hepatotoxin in
water samples using DLLME method

Soheila Rezaitabar ¥
rezaitabar.soheila@gmail.com
Abbas Esmaili Sari 2

Nader Bahramifar3

Admission Date:September 7, 2016 Date Received: June 21, 2016

Abstract

Background and Objective: Hepatotoxins are dangerous biological toxins produced by
cyanobacteria. Because of the high consumption of cost and time in the extraction and detection
procedure of these toxins, the main aim of the present study is to investigate the performance of a new
extraction technique, termed dispersive liquid-liquid microextraction (DLLME) in the extraction of
one hepatotoxin with the name Microcystin LR from water samples, using chlorinated organic
extraction solvents.

Material and Methodology: In the first stage, the efficiency of the common method (solid phase
extraction) was investigated. Then the mixture of disperser solvents (acetone, ethanol, methanol, and
acetonitrile) and extraction solvents (chloroform, dichloromethane, carbon tetrachloride and
tetrachloroethylene) were used to investigate the efficiency of DLLME.

Findings: The results showed that the efficiency of SPE using a C18 cartridge was 102 %. For high
efficiency of DLLME, a cloudy solution should be formed (fine particles of extraction solvent which
are dispersed entirely into the aqueous phase). In the present study, only in a mixture of acetone and
tetrachloroethylene (with different ratios), a stable cloudy solution was found. The best-observed
efficiency was 3 % for DLLME.

Discussion and Conclusion: The observations in this study suggest that although based on the
obtained efficiency, the chlorinated organic solvents, could not be appropriate extraction solvents in
MC-LR extraction, but the DLLME method using other solvents like lonic liquid extraction solvents is
a suitable technique for hepatotoxin extraction because of low consumption of cost, time and solvents
in the extraction procedure.

Keywords: Cyanobacteria, Hepatotoxins, Microcystin LR, DLLME.
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1- Cyanotoxin
2- Hepatotoxin

3- Neurotoxin

4- Cytotoxin

5- Dermatotoxin

6- Microcystin

7- Nodularin

8- Cylindrospermopsin
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Table 1. The results of using different ratio of extraction solvents (35 to 100 pl) and disperser solvents (400 to
900 pl) in formation of cloudy solution.
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3: 1-benzyl-3-(2- hydroxyethyl) imidazolium
bromide ([BeEOHIM][Br])
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