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An optimized of effervescence-assisted switchable fatty acid-based
microextraction with solidification of floating organic droplet for
determination of environmental estrogens in environmental
water samples

CHEN Jin' LIU Meimei* QU Jingang® *
(1. Zhejiang Tongji Vocational College of Science and Technology, Hangzhou , 311231, China; 2. Zhejiang Hongbo
Environmental Testing Co., Ltd, Hangzhou , 311100, China; 3. Huiyou (Hangzhou) Pharmaceutical Technology Service Co.,
Ltd, Hangzhou , 310020, China)

Abstract This study created a new method for easily and quickly determining environmental
estrogens (estrone, diethylstilbestrol, and hexestrol) in samples of tap water, lake water, rainwater,
and river water. This method uses a switchable fatty acid-based microextraction assisted by
effervescence in conjunction with the solidification of a floating organic droplet. Five medium-chain
fatty acids were tested as an extraction solvent given their ability to change between hydrophobic and
hydrophilic forms by pH adjustment. Octanoic acid had the capacity to change from a liquid to a
solidified floating state at low temperatures and had outstanding extraction recovery for three
environmental estrogens, therefore four primary characteristics were assessed using central composite
design as follows: 238 pL H,SO,4 (98%), 413 puL Na,CO; (2 mol-L™), 144 uL fatty acid and 3.3 min
vortex time. Under optimized conditions, limits of quantitation were 0.110 —0.201 pg-L™" and

extraction recoveries were 89.0% —101.5% for three environmental estrogens in four kinds of
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environmental water samples. Overall, the new method is simple, quick, and environment-friendly
with low detection limits and high recoveries.

Keywords environmental estrogens, medium-chain saturated fatty acids, switchable fatty acid-
based microextraction combined with soldification of floating organic droplet, environmental water

samples, response surface optimization.
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Table 1 Factors, symbols and levels for the CCD

AT (s —a(fik) -1 0 1 +o ()
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TP iRt (] /min D 0 12 3.0 48 6.0
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Fig.1 3D response surface and contour plots of CCD
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Table 2 The analytical performance of pre-treatment method

e Y] LT g REL(RY) MEVE R/ (pg L) K R/ (pg L) MR/ (ug L)
El y=0.0479x—7.09 0.993 0.201—1000 0.060 0.201
DES y=0.0530x—5.17 0.992 0.186—1000 0.056 0.186

HS y=0.0392x+1.58 0.998 0.110—1000 0.033 0.110
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R 3 HEERETAE BB AR PERE BT (n = 6)

Table 3  Analytical performance for the proposed microextraction method (mean + SD, n=6)

7K [k
154y
2/ (pg L) Kith/(ug L) IR/ % 21/ (pg L™ Kith/(pgL™) IR/ %
10 0.5+0.2 9.1+0.9 91.0 1.240.3 9.2+0.8 92.0
El 50 0.5+0.2 47.6+1.5 95.2 1.240.3 47.9+1.8 95.8
100 0.5+0.2 96.1+1.5 96.1 1.240.3 96.4+2.1 96.4
10 A 9.2+1.2 92.0 A 9.3+1.4 93.0
DES 50 At 48.5+1.5 97.0 At i 50.5+2.2 101.0
100 Akt 101.5+2.2 101.5 Ak 98.7+1.9 98.7
10 A 9.5+1.1 95.0 A 8.9+1.1 89.0
HS 50 At 48.7+1.4 97.4 At i 49.5+1.7 99.0
100 At i 97.9+2.3 97.9 Akt 100.7+2.1 100.7
3 i
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PERR AT 144 L FIABERTTR] 3.3 min. LAt AR AR BUAR XK FINRTACRE 5 b 3 Fh EEs & ik b A7 5, BUS T IRy
LRVESE L, B R A KRR, 2 2 BR, LLA H PR H (RS % B, 78 IR 5K BE IR EEs M4 HT o HoA R AP A 5.
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