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Optimization of Online Solid-phase Extraction/Ultra Performance Liquid
Chromatography/Mass Spectrometry for Determination of Acrylamide in
Drinking Water Using Response Surface Methodology
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(Hua Yan Water Co. Ltd., Wuhu 241000, China)

Abstract: This paper developed a new method for the detection of acrylamide in drinking water
based on online solid-phase extraction—ultra performance liquid chromatography—mass spectrometry
optimized by response surface methodology. The optimal detection conditions were determined by
extraction optimization and mass spectrometry optimization, and the technical indicators of the method
were evaluated. When the solid-phase extraction column was HLB column, the enrichment mobile phase
was 0.5% ammonia solution and the eluent was 0.1% formic acid solution and 95% methanol solution, the
extraction recovery rale reached the highest of 80.2%. The single factor experiment and response surface
curve fitting showed that the sensitivity of the instrument reached 4.83E6 when the ion source capillary
voltage was 0.57 kV, the ion source temperature was 110.17 °C, the cone hole voltage was 29.10 kV and
the desolvation gas temperature was 613.42 °C. Based on the optimal conditions, the detection limit was
0.002 9 pg/L, the limit of detection was 0.012 pg/L, the average recovery rate was 100.38%, and the
relative standard deviation was 0.19%. Compared with the national standard method, this method has the

advantages of short pretreatment time and high precision.
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Fig.1 Instrument response values for different ion source
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Fig.3 Instrument response values for different cone hole
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1 020 | 80.00 | 25.00 | 600.00 | 6.42E5
3.5E6 2 1.00 | 80.00 | 25.00 | 600.00 | 5.45E5
. 3 0.20 | 120.00 | 25.00 | 600.00 | 2.98E6
B 30861 4 1.00 | 120.00 | 25.00 | 600.00 | 2.45E6
= 5 0.60 | 100.00 | 15.00 | 500.00 | 1.92E6
6 0.60 | 100.00 | 35.00 | 500.00 | 4.04E6
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O ITA RS NV it Tt e 16 0.60 | 120.00 | 35.00 | 600.00 | 3.92E6
. e v . 17 0.20 | 100.00 | 15.00 | 600.00 | 9.07E5
VR LT LB T U IR B L TR R R R
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Expert 8. 0 84 H1 Box—Behnken 1555 £ 37 1) 1 i 44 21 0.60 | 80.00 | 25.00 | 500.00 | 9.72E5
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Y SIS R R 2 M KSE N 1 s o
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R WE R E B E E R KF 24 0.60 | 120.00 | 25.00 | 700.00 | 3.95E6
Tab.1 Factors and levels of response surfaces 25 0.60 | 100.00 | 25.00 | 600.00 4.02E6
- 26 0.60 | 100.00 | 25.00 | 600.00 | 431E6
K-
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e | o | o | 1| | 2| 0] moon s [ | s
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575 TR AE HLARN A IR AN, X 3R 2 H AR
Wi W ABLHEAT 22 70 AU, D25 3] — Y 22 33 [m] I 46
W
Ymp=14. 196E6—1. 625E54+1. 202E6B+

7. 649E5C+1. 775E4D-1. 082E5AB-
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2. 925E4BD+E4CD—-1. 338 K64~

1. 369E6B>-1. 21E6C*-1. 372E5D* (1)
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M 37 L P49 5 M) S R i) 1 T RS A PR B I rp
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Tab.3 Variance and analysis results of response surface experiments

K ol Df S FAE PIH BEN
iRy 5.081E+013 14 3.629E+012 25.21 <0.000 1 ok
A-A 3.169E+011 1 3.169E+011 2.20 0.160 1
B-B 1.733E+013 1 1.733E+013 120.35 <0.000 1 ek
Cc-C 7.021E+012 1 7.021E+012 48.77 <0.000 1 ok
D-D 3.781E+009 1 3.781E+009 0.026 0.8736
AB 4.687E+010 1 4.687E+010 0.33 0.5773
AC 1.122E+009 1 1.122E+009 7.795E-003 0.9309
AD 2.500E+007 1 2.500E+007 1.736E-004 0.989 7
BC 7.744E+011 1 7.744E+011 5.38 0.036 0 o
BD 3.422E+009 1 3.422E+009 0.024 0.879 7
CD 4.000E+008 1 4.000E+008 2.778E-003 0.958 7
A’ 1.162E+013 1 1.162E+013 80.69 <0.000 1 ok
B? 1.216E+013 1 1.216E+013 84.47 <0.000 1 ok
C? 9.492E+012 1 9.492E+012 65.93 <0.000 1 ok
D’ 1.220E+011 1 1.220E+011 0.85 0.3728
FE 2.016E+012 14 1.440E+011
ES 1.864E+012 10 1.864E+011 4.93 0.069 0
alipR 2z 1.513E+011 4 3.783E+010
B2 5.283E+013 28
W P <0.050, 5200 3 ; P<0.000 1IN, 520tk B35, 3 B Fles 3R
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Fig.5 Influence of various factors on the instrument
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Tab.4 Technical index parameters of the method

R/ (g L) ot R/ | AR | P44 TRl RSD/%
(7

1 2 3 4 5 6 7 8 (pg-L) |(pg-LY)|  %/%
0.5018 | 05024 | 0.5028 | 0.4999 | 0.5013 | 0.5022 | 0.5017 | 0.5032 | 0.0029 | 0.012 | 100.38 | 0.19

RS AFESERFTENLER
Tab.5 Comparison results between this method and

national standard method

W A KR/ | £tk /| BiAbEE | [l [RSD/

A (gL | (pg- L") |BfE/min| /% | %
GB/T 5750.8— 93.1~

2006 [ J7 i 0.05 0.3~3.0 180 | 6o |33
. 99.98~
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