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Determination of nonylphenol polyethoxylates and its metabolite
nonylphenol in banana by UPLC-MS/MS
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Abstract: In order to study the residues and safety of pesticide adjuvant nonylphenol ethoxylate

( NP,EO) in food a quick and sensitive analytical method for nonylphenol ethoxylate and its metabolite

nonylphenol in banana was established with UPLC-MS/MS. The samples were extracted by acetonitrile

and cleaned by solid phase extraction column. Several UPLC-MS/MS conditions that included the

mobilephase monitor ions and the selection of calibration of the measurement were studied. The

recovery ranged from 75% to 117% at three spiking levels from 5 —40 pg/kg with relative standard

deviations of 3.2% —9.6% meanwhile the limit of detection of nonylphenol ethoxylate were 0. 005 —

0.04 pg/kg and nonylphenol was 0.5 wg/kg. The method was sensitive and rapid.
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) ( . . ) B0 50.0 mL 2 min.
GC  GCMS 4 5~T7¢ 100 mL
N N 2 min 10 min,
! . - 10 mL 40 «C
( UPLCMS/MS) N 2 mL o
N N ’ / 10 mL -
[ (1:4 )
UPLC - MS/MS NP, EO 10 mL .
NP o NP, EO 2 mL (0.22 pm)
NP EO .
NP  UPLC-MS/MS o 1.4
1.4.1 ACQUITY UPLC
1 Ci (50 mm x2.1 mm) o 0.25 mL/min
1.1 5 nLo
( nonylphenol 98% 1.
NP) ; (NP,EO) ( 1
NP EO 10) Table 1 Composition and gradient of flow phase
; Millipore Time /min Vo (rcetoniite) /% V (Waey |%
milli-Q 0.22 pm ; 0.0 40 60
o Waters - o 100 0
5.0 40 60
( UPLC Quattro Prime Masslynx )
/ (6 mL/500 g); 1.4.2 : EST, :
Oasis HLB Waters y LC g MRM; 13 kV; 1110 C;
Supelclean : NH, 1350 C; : 900 L/h;
; Acrodisc GHP Pall 0 150 L/h; 0.18 mL/min,
1.2 NP ESI™ NP, EO ESI*
( 2) .
2

Table 2 Mass specrtometric parameters for determintion NP, EO and NP

Analyte Cone voltage /V Parent ion m/z Daughter ions m/z  Collision energy /eV Dwell time/s
NP 36 219.3 133.0 34 0.02
146.8 32 0.02
NP, EO 36 463.5 156 41 0.02
110.9 34 0.02
NP,EO 42 507.3 421.3 40 0.02
243 37 0.02
NP, EO 36 551.1 186 43 0.02
199.2 41 0.02
NP, EO 40 595.3 331.3 44 0.02
347.2 38 0.02
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Fig. 1

MRM chromatograms of NP and NP, EO in the sample

Analyte Cone voltage/V Parent ion m/z Daughter ions m/z  Collision energy /eV Dwell time/s
NP, EO 40 639.3 553.0 30 0.02
271.0 41 0.02
NP,,EO 35 683.3 597.4 50 0.02
419.4 49 0.02
NP,, EO 10 727.3 479.3 57 0.02
463.4 57 0.02
NP, EO 19 771.4 507.5 50 0.02
419.3 53 0.02
1.5 NP
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o o NP EO NP
2.3 4 ~ 40
LC NH, R pg/L ; -
Oasis HLB N / NP, EO NP
4 3 ( LOD) ,
T70% / NP EO NP WRSD  LOD 4,
3 /
( 3) Table 3 Effect of different eluations solvent on
- =1:4( ) o the recovery of CNWBOND Carbon/NH,
2.4 R exaction column
NP EO NP 1.5 Eluation Compounds Recovery/%
Vo (Acetoniit © V. ( Dichloromethane) = 174 NP 46 ~65
40 ng/kg 6 . 1.3 NP.EO 6
Vo (Methanoy * V (Dichloromethane) = 174 NP 52 ~71
(RSD) o NP,EO  56-72
Vo (Acetonitile) * V' (Toluene) =174 NP 80 ~92
NP,EO 80 ~85
4 NP,EO NP . (n=6)

Table 4 Recovery precision and LOD of NP,EO and NP( n =6)

Compounds Fortified level /( pg/kg) Average recovery /% RSD /% LOD/( pg/kg)
NP 5.00 75.9 8.7 0.5
10.0 76.2 9.6
40.0 81.5 6.3
NPsEO 5.00 80.1 7.8 0.04
10.0 84.3 6.5
40.0 88.0 9.1
NP4EO 5.00 115.0 3.2 0.04
10.0 116.0 4.6
40.0 110.0 5.8
NP, EO 5.00 98.7 5.1 0.03
10.0 95.6 2.6
40.0 97.3 4.1
NP;EO 5.00 93.2 3.8 0.01
10.0 117.0 5.7
40.0 95.6 4.5
NP, EO 5.00 98.9 5.6 0.005
10.0 90.2 6.3
40.0 93.4 4.9
NP,,EO 5.00 80.3 5.1 0.02
10.0 75.9 5.3
40.0 83.2 4.2
NP,, EO 5.00 113.2 5.2 0.03
10.0 96.8 4.8
40.0 102.3 6.7
NP,,EO 5.00 98.2 3.2 0.03
10.0 96.3 5.3
40.0 95.2 4.5




S18 Vol. 13
2.5 (4):515 -518.
4 WANG Jin-hua( ) LU Xiao-yu( ) HUANG Mei
NPEO 2h 284 G .
" J . Chin J Anal Chem(
NP 2 ~340 pg/kg NP, EO( ) 2007 35(10) : 1509 —1512.
5~12) 9 ~247 pglkg o 5  FOUNTOULAKIS M DRILLIA P PAKOU C et al. Analysisof
nonylphenol and nonylphenol ethoxylates in sewage sludge by
3 high performance liquid chromatography for lowing microwave—
assisted extraction J . J Chromatogr A 2005 1089 (1 -2):
- 45 -51.
6  YAO Ning( ) HAO Rui-xia( ) CHEN Xi( )
N N 6 min et al. GC-MS
0. 005 ~ J . Chinese J Anal Lab( ) 2008 27(6):52 -
0.5 wg/kg 75% ~117% 36.
7  SHENG Yi( ) ZHOU Shu-giong( ) ZHANG Hua
° ( ) et al.
J . Modern Scientific Instruments ( ) 2009 4
: (8):141 —145.
8  JI Ran( ) ZHU Guang-yan( ) LIU Bing( ).

1 CHANG B V. CHIANG B W YUAN S Y. Biodegradation of

nonylphenol in soil J . Chemosphere 2007 66: 1857 —1862.
2 JONKERS N KNEPPER T P DE VOOGT P. Aerobic bio—

J . Chin J Pestic Sci(
9 SHENG Yu(

degradation studies of mnonylphenol ethoxylates in river water ;
et al.
using  liquid  chromatography-electrospray ~ tandem  mass

spectrometry J . Environ Sci Technol 2001 35(2) :335 -340.

) XU Jun(

) 2010 12(3) :283 -288.
) LIU Xin-gang( )

J . Chin J Pestic Sci(

) 2010 12(3) :294 -298.

3 ZHANG Wei-ya( ) WANG Cheng-yun( ) LI
Li-xia( ). -

J . Chin J Anal Chem( ) 2007 26

TENNESNEANEANON MO NEANONNENNOANONNONNOANEANON MO NEANONNONNEANEANONNOSNEANONNOSNOANOANONNOANEANON MO NEANON MO NOANEANONNONNEANONNONNOANOANON

{

WWW.NHI0. CN

{ Y 1990 o
N . 2011
( ) . ( . . . ).
\ \ )
16228480420865358113 :
: 366

1051383556825 .13809081381

E-mail: shirixun@ 126. com

:0513-83554785
QQ: 394529587

:www. nhl0. cn

)

2011
:716701040001297
1226007



