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Direct Enantioselective Determination of Fenamiphos and Its Two Metabolites in Soils Using QuEChERS —

HPLC
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nology, Dalian University of Technology, Dalian 116024, China )

Abstract: Direct determination of enantiomers of fenamiphos and its major transformation products(i.e., sulfoxide and sulfone ) was achieved
using a combination of chiral high performance liquid chromatography (HPLC) and modified QuEChERS (Quick, Easy, Cheap, Effective,
Rugged and Safe ) preprocessing technique. These compounds were separated individually on a HPLC system equipped with a Chiralpak AD—
H stationary phase, via distinct chiral resolution mechanisms depending on organic alcohols and temperature. It was difficult to achieve direct
chiral resolution of a mixture of these compounds under general conditions. Here, trace water 0.02% was added as a modifier to the mobile
phase comprising n—hexane and 2—propanol (87/13, V/V ), yielding baseline separation of the mixture. This method, in combination with
modified QuEChERS technique, was applied to determine these compounds in soil samples spiked at the levels of 0.05/0.1, 0.5 and 5 mg-kg™.
The recoveries ranged from 82.5% to 97.4% with relative standard deviations(RSD) of 2.5%~6.1%, validating its application in determina—
tion of fenamiphaos residues in soils.
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Figure 1 Chemical structures of fenamiphos, fenamiphos sulfoxide and fenamiphos sulfone
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Table 1 Chromatograms and separation of fenamiphos and its two metabolites
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Figure 2 CD spectra of fenamiphos sulfoxide and absolution configurations fitted to the octant rule
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Table 2 Effects of modifer percentages on separation of fenamiphos and fenamiphos sulfone

Hbs¥  seEmzes) SN LI LR
HL L% 5 15 20 5 15 20 5 15 20
k 3.85 1.05 0.75 2.76 0.82 0.61 3.92 1.12 0.85
k> 4.38 1.21 0.86 3.17 0.94 0.71 4.46 1.27 0.94
o 1.136 1.144 1.148 1.146 1.141 1.158 1.137 1.134 1.105
Rs 1.35 0.97 0.88 1.56 0.88 0.83 1.21 0.86 0.75
FRER He51/% 10 20 30 10 20 30 10 20 30
ky 6.94 1.78 0.98 9.38 2.86 1.48 7.12 1.98 1.07
ky 8.73 2.56 1.19 15.6 4.61 2.50 8.86 2.61 1.25
a 1.26 1.43 1.21 1.66 1.61 1.68 1.24 1.31 1.17
Rs 2.95 2.76 1.15 6.44 4.86 4.34 2.85 1.31 1.04
R 3 iEhtE H AR R 1 T B 22 R X R S B I AR 1 4 43 B9 22T
Table 3 Effects of modifier percentages on separation of fenamiphos sulfoxide
PR EE /9% ky ky ks ks Qs a3 Qs Qg Qs Rsi, Rsy s Rss4
SN 10 6.41 7.02 8.48 11.5 1.09 1.32 1.21 1.65 1.36 1.24 2.66 4.64
13 3.92 4.29 5.11 6.96 1.09 1.30 1.19 1.62 1.36 0.92 1.78 3.71
15 2.90 3.18 3.76 5.08 1.10 1.29 1.18 1.60 1.35 0.83 1.48 2.99
20 1.61 1.75 2.06 2.77 1.09 1.28 1.17 1.58 1.34 0.78 1.23 2.36
T 10 6.72 7.62 9.41 10.5 1.13 1.40 1.23 1.38 1.12 1.50 2.52 1.54
13 4.14 4.76 5.94 6.42 1.15 1.43 1.24 1.35 1.08 1.42 2.48 0.94
15 3.23 3.65 4.43 5.01 1.13 1.37 1.22 1.37 1.13 1.35 2.45 1.57
20 1.97 222 2.67 3.05 1.12 1.35 1.21 1.37 1.14 0.98 1.73 1.24
IE A 10 10.9 11.7 11.7 12.3 1.07 1.07 1 1.05 1.06 1.08 0 0.92
13 431 4.59 4.59 4.81 1.06 1.06 1 1.05 1.05 0.96 0 0.84
15 3.27 3.48 3.48 3.62 1.06 1.06 1 1.04 1.04 0.96 0 0.67
20 1.91 2.04 2.04 2.15 1.06 1.06 1 1.05 1.05 0.90 0 0.72
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Figure 3 Effects of 2—propanol contents on separation of fenamiphos sulfoxide
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Table 4 Thermodynamic parameters of chiral separation of fenamiphos and its two metabolites

His b & WA BB AAH,/kJ - mol™ AASYJ K™+ mol™ AAGS /k] - mol™ Q'
R SN 10% 0.62° 3.32 -0.35 0.63
-0.59" -0.91 -0.32 221

13% 0.91° 4.10 -0.30 0.75

-0.50" -0.60 -0.32 2.82

Py 5% -0.63" -1.04 -0.32 2.05

6.28" 3.17 -0.30 0.67

13% 0.69 3.26 -0.26 0.73

AR BRI SN EE 35% 0.49° 3.31 -0.48 0.51
-0.48" -0.03 -0.49 2.94

13% 0.91° 5.89 -0.81 0.53

-1.08" -1.74 -0.57 2.11

2 35% -3.54 -7.91 -1.22 153

13% -3.98 -9.23 -1.28 1.47

TRERH AN RRp(+)/SsSp(—) S 15% 0.30 1.78 -0.22 0.58
13% 0.31 1.78 -0.21 0.59

Py 15% 243 -5.48 -0.82 1.51

13% -2.86 -6.88 -0.84 1.42

AR SRp(—)/RsSp(+) SN 15% -3.80 -10.27 -0.79 1.26
13% -4.12 -11.27 -0.83 1.25

. 15% -1.56 -2.65 -0.79 2.01

13% -0.83 -0.30 -0.74 9.48

HH:a:5~15 °C;b: 15~40 °C;¢:5~20 °C;d:20~40 C;e:25~40 C;f: Q=AAHJAASx293.15K ,

AAH, FTAAS, B91EAE, H Q /NT 1, BEIR 2 32 AESUE . R 13% 53 MR R PR B iR, 78
P, AAH, AL AAS, ¥ 00E, B Q RT 1LIFR kEE 5~15 CREFE IR0 2 K8 F2 0, 20~40 CIRf A £ H 5
il o SR, ARTE) 5 1 SRR MR, 76 Fr 5 A 1Y 5~40

WM R F 2 S ECF IR IR R CRERINET R0 2 sl o Rl S A 79 X % e
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Figure 4 HPLC spectra for direct enantioseparation of fenamiphos and its two metabolites
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Table 5 Recoveries and relative standard deviations(RSD) of fenamiphos and its two metabolites spiked in soils

o Rk K KA
Jindrit/mg kg - .
R(+) S(-) R(+) RRu(+) SsRu(-) RsSi(+) SsSp(-)
0.05*(0.1") 94.7+5.6 93.7+5.4 85.3+4.0 84.7£3.4 83.2+5.2 82.8+5.5 82.5+5.3 84.0+4.6
0.5 95.8+4.3 95.4+5.6 87.2+4.5 85.4+5.1 84.6+4.6 83.6+5.0 84.5+6.1 85.2+5.4
5 97.4+3.6 96.8+2.5 89.5+3.7 88.5+4.5 85.5+5.6 85.4+3.8 85.1+4.2 84.3+4.8

T s FRERHEHIR AN ; b LB
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