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Residue decline study and risk assessment of nonylphenol ethoxylates
and its metabolites nonylphenol in banana and soil
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(1. Environment and Plant Protection Research Institute CATAS Danzhou 571737 Hainan Province China;

2. Analysis and Testing Center Academy of Tropic Agriculture Science Haikou 571101 China)

Abstract: Aimed to evaluate the safety and regular use of nonylphenol ethoxylates( NP, EO) residue
decline study of NP ,EO and its metabolites nonylphenol ( NP) in banana and soil were investigated and
the samples were analyzed by UPLC¥D in 2009 —2010. The decline curves of NP, EO in banana and
soil accorded the first-order kinetics. The halfdife of NP,EO turns to be 8.8 — 12 d in banana and
6.9 —8.5 d in soil its metabolites NP turns to be 16 =18 d in banana and 24 —26 d in soil. During the
harvest period of the banana the residue of NP, EO and NP in banana are under 0. 01 mg/kg. By
calculating the intakes of NP per man and per day from banana is 0. 09 pg. Risk quotient ( RQ) is
0. 003. The residue could be declined to the safety level.
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NP, EO ( ) 100 mg/kg
NP, EO NP 200 mg/kg 3 4
- 7do ;
( UPLC¥D) NP,EO NP o
NP 28.35 42d 2 kg
o NP,EO NP 1~2kg
= N 200 g 200 ~300 g -20 C
NP o
Manzano  ° NP 1.3
Chang ° 1.3.1 25.00 g
NP ’ 50.0 mL 2 min
NP EO NP 100 mL 5~T7¢
o NP EO 2 min 10 min,
o 10 mL 40 °C
2 mL o
1 10.00 ¢ 200 mL
1.1 40.0 mL
Waters AcQuity 0.5 ho
( W aters ); T=25 basic ULTRA- 10 mL
TURRAX ( IKA 50 mLo 2 ~10 mL
) s XW-80A ( 2 mL o
) (6 mL/500 ¢ 1.3.2 5 mL -
Supelclean o (1:4 )
( NP, EO 10 mL - (1:4
10) (NP) ( ) o
=98%) Sigma ; 95% 2 mL 0.2 pum UPLC
NP, EO ; o
; o 1.3.3 ACQUITY UPLC Cy
1.2 1.7 pm x2.1 mm x50 mm; -
95%  NP,EO. § (85:15 ) 0.2 mL/min; ;
» 1 2009 2010 1 wL; - :
Ap =275 nm Agn =308 nmo
N N 1.4 NP
o o NP
1.2.1 3 (1) (2) e
20 m’ o EED = ( CRL x FI) /bw (1)
1/2 RQ = EED/ADI (2)
NP, EO 200 mg/kg EED ( estimated exposure
o 2 h 1.3.7.14.21.35.42, dose) mg/kg bw; CRL ( calculated
60 d 2 kg 1 ~2 kg residue level) mg/kg; FI ( food
200 ¢ intake) kg; bw ( body weight) kg; RQ
200 ~300 ¢ -20 C o ( risk quotient) ; ADI
1.2.2 3 ( acceptable daily intake) mg/kg bw RQ >1
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( 1); NP Fig.2 The residue decline study of NP
7 2) in banana and soil
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Table 1 The residue decline study of NP, EO and NP in banana and soil
NP,EO NP
Year Samples Dynamics R? Dynamics R?
Half life/d Half life/d
equations equations
2009 Banana ¢, =0.246 2¢~*%7%  0.985 3 12 ¢, =0.0428e %% 0.9326 18
Soil ¢, =0.190 5¢ "% 0,963 5 8.5 ¢,=0.0339¢ %985 (0413 24
2010 Banana ¢, =0.169 9¢ ~O-078 % 0.933 0 8.8 ¢,=0.039 7¢ %24 (.9105 16
Soil ¢, =0.326 7e 01003 0.911 3 6.9 ¢, =0.040 8¢ ~0-026 0.903 2 26
2.3 ; NP, EO
( 2) NP EO NP 42 d
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2 NP,EO NP
Table 2 Final residue of NP, EO and NP
Residue/( mg/kg)
Applied dosages/ Applied Applied NP,EO NP
Samples ) )
(mg/kg) interval /d times 21d 354d 42.d 21d 35d 42.d
( ) 100 7 3 0.154 0.095 0.009 0.016 ND® ND
Banana( Bagged) 100 7 4 0.060 0.050 0. 008 0.019 ND ND
200 7 3 0.065 0.050 0.005 0.020 0.013 ND
200 7 4 0.079 0.063 ND 0.021 0.011 ND
( ) 100 7 3 0.009 ND ND 0.007 ND ND
Banana pulp( Bagged) 100 7 4 0.008 ND ND 0.015 ND ND
200 7 3 0.015 ND ND 0.020 0.009 ND
200 7 4 0.013 ND ND 0.020 0.012 0.004
Soil 100 7 3 0.038 0.007 0.004 0.041 0.037 0.004
100 7 4 0.040 0.008 0.004 0.024 0.059 ND
200 7 3 0.029 0.009 0.004 0.029 0.053 0.004
200 7 4 0.061 0. 006 ND 0.030 0.061 0.006
* ND: ( Not detected)
2.4 o NP
NP NP
NP NP 14-17
(ADI) 0.5 pg/(kg bw =d) * 7d NP
( CAC)
2.4 ¢ 42d NP .
0.004 mg/kg
NP 0.09 pg (RQ)  0.003 :
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