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Nitenpyram Residues by High-Performance Liquid Chromatography
with Diode-Array Detector

Sung-Yong Yangl, Yun-Chang Kool, Zeng Wangl, Kyeong He02, Hyeongkook Kim2,
Eun-Mi An3, Han-Seung Shin?’, Jin-Won Lee' and Kwang-Won Lee!

!Division of Food Bioscience & Technology, College of Life Sciences & Biotechnology,
Korea University, Seoul 136-701, Korea
“Nonghyup Food Safety Research Institute, Seoul 137-130, Korea
‘Dept. of Food Science and Technology, Dongguk University, Seoul 100-715 Korea
Dept. of Food Biotechnology, Hankyoung National University, Gyeonggi 456-749, Korea

Abstract

A method for the determination of four pesticide compounds, urea (isoproturon), bis—carbamate (phenmedip—
ham), thiocarbamate (pyridate) and vinyllidenediamine (nitenpyram) were examined and analyzed by HPLC with
C-18 column (250 mm X4.6 mm, 5 pm diameter particle size). Mobile phase consisted of deionized water, acetoni-
trile and 50 mM KH.PO4 (pH 2.5). Isoproturon and phenmedipham analytical condition was isocratic elution
of the column with 50% solvent A (acetonitrile) and 50% solvent B (deionized water); pyridate was 85% solvent
A (acetonitrile) and 15% solvent B (deionized water) at a flow rate of 1 mL/min; and nitenpyram analytical
condition was 90% solvent A (50 mM KH>PO,, pH 2.5) and 10% solvent B (acetonitrile) at a flow rate of 1
mL/min. In results, retention times were 6.12, 8.63, 9.40 and 12.76 min for isoproturon, phenmedipham, pyridate
and nitenpyram, respectively. All injection volumes were 10 nL and the limit of quantitation was 0.05 mg/kg
for four pesticide compounds, respectively. Recovery rate test was performed with three farm products, rice,
apple and soybean. Four pesticide compounds were spiked at concentrations of 0.05, 0.1 and 0.5 mg/kg. The
recovery rates were ranged from 70.18% to 118.08% and the standard deviations of all experiments were within

10%.
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Table 1. The analytical conditions of HPLC
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Fig. 1. Structure of isoproturon, phenmedipham, pyridate, ni
tenpyram pesticide.

4 2 BFEY FFo AMEE &l acetonitrile,
hexane, methanol 52 Honeywell(New Jersey, USA)2] A
S AF83}¥ 31, monopotassium phosphate= Sigma
(Missouri, USA), phosphoric acid= Showa Chemical
(Tokyo, Japan), formic acide Junsei chemical(Tokyo,
Japan)®] AF& AHEsI o, FFFS Fig. 19 YeERAA
o =3 f718v Y SAXE T 7 &oltA 7]
938 NaCl2 Kanto chemicals(Tokyo, Japan) A &< Al-&
3t} Solid phase extraction Z aminopropyl 7}E 2 A &=
Varian(California, USA) A&, C-18 7IEIAE
Phenomenex(California, USA) A%<, florisil 7FEZ A=
Waters(Massachusett, USA) Xﬂ%% A3 ATt fi]’\ 8
AFE e & Al 2 T Y SR vlEA F
oF AFE FistA

2A 7|7|9} T

Diode-array detector®} autosampler’} &2 Varian
HPLC system(California, USA)& A3ttt £48 244
£ ShiseidoA}F] Capcellpak UG120(Cis, 4.6 mm x 250 mm,
5 1mm)< A& TH EX 4 AL83E &wlE isoproturon,
phenmedipham-& acetonitrile® QA A4S 505002 43
o) AHE-8F o1, pyridatet= acetonitrile®} B ZAFE
85:15%, nitenpyram-2 phosphoric acidE ©]£3}] pH 2.5
2 g 50 mM KH:POs$} acetonitrileS 90:102.2 4] 0]
<4 1 mL/min9] isocratic Z&71°]™, Table 1] zls}

At

Detector Diode-array detector

Column

Mobile phase Isoproturon, Phenmedipham

Shiseido Capcellpak UG120, Cis, 4.6 mmx 250 mm, 5 ym

Isocratic, acetonitrile/D.W (55/45, v/v)
Isocratic, acetonitrile/D.W (85/15, v/v)
Isocratic, 50 mM KHPO, buffer, pH 2.5 (adjusted with phosphoric acid)

/ acetonitrile (90/10, v/v)

Pyridate

Nitenpyram
Flow rate 1.0 mL/min
Wavelength

Injection volume 10 pL

240 nm (Isoproturon, Phenmedipham), 210 nm (Pyridate, Nitenpyram)
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Table 2. The analytical conditions of LC-MS (isoproturon,
phenmedipham)

LC conditions
Column Agilent Eclipse XDB-Cis, 2.1 mmx 100
mm, 3.5 pm

Column oven temp. 30°C

Mobile phase Solvent A: 0.1% formic acid in H2O

Solvent B: acetonitrile

Time (min) % of % of
solvent A solvent B

0 95 5
05 95 5
7.0 5 95
9.0 5 95

Flow rate 0.3 mL/min

Injection volume 0.5 uL

MS conditions

Mode ESI (positive)

Gas temp. 350°C

Gas flow 8 L/min

Nebulizer 45 psi

Capillary 4000 V

Fragmentor voltage 70 V, 100 V

Mt A"

100 mg/kgl 2 W& stock solution& Z+Z}+ 0.05, 0.1, 05
2 1 mg/kg EZ 33 T HPLCE o] &3l #4314
EEFFHES A} 4 55 peakd] S/NHIE F3te 1

H]-&o] 10°] & w A Z3A (limits of quantitation; LOQ,
S/N=10)& A4tstATHI3).

2 Q72 o) A Bayel A4S Sussl 99
Al LC-MSE &3 A& T ATh Agilent G6410A
Triple Quadrupole mass spectrometer(California, USA)7}
2= Agilent 1200 Series LC systeme AM&-3lach &4
o Al&3F Z-¥ 2 Aglient Eclipse XDB-Cis(2.1 mm x 100
mm, 3.5 pm)°| ™, FA ¢ ARE-gF & 207 MS 202
Table 2~49) {3}t

o} F27] %7]01] Y3 ga9AAS 25 o

7t A A%} Acetonitrile 100 mLE ¥& ¥ 387 723}

gt} o] & AAA7F 4 9}5 l‘%ibﬂ%‘ﬂﬂﬂi L%} 3},
)

7&% X]H“él"%p_ ]7%6‘}7] #3l F=ES acetonitrile®] 3
3} n-hexanedl A-&38)dt EujFES 3] n-hexaneZ
I A AW ES AAST} A o] A AR acetonitrile 5
%52 acetonitrile/phosphate buffer 3520 (10/90, v/v) 2
mLel Atk B FAHEQ A Ao Aee Iy

Table 3. The analytical conditions of LC-MS (pyridate)

LC conditions
Column Agilent Eclipse XDB-Cis, 2.1 mm x 100
mm, 3.5 ym

Column oven temp. 30°C

Mobile phase Solvent A: 0.1% formic acid in H.O

Solvent B: acetonitrile

Time (min) % of % of
solvent A solvent B

0 95 5
0.5 95 5
5.0 5 95
9.0 5 95
9.5 95 5
15.0 95 5

Flow rate 0.3 mL/min

Injection volume 0.5 uL

MS conditions

Mode ESI (positive)

Gas temp. 350°C

Gas flow 10 L/min

Nebulizer 45 psi

Capillary 4000 V

Fragmentor voltage 90 V

Table 4. The analytical conditions of LC-MS (nitenpyram)

LC conditions
Column

Agilent Eclipse XDB-Cyg, 2.1 mm x 100
mm, 3.5 pm

Column oven temp. 30°C

Mobile phase Solvent A: 0.1% formic acid in H.O

Solvent B: acetonitrile

Time (min) % of % of
solvent A solvent B

0 95 5
05 95 5
6.0 5 95
7.0 5 95

Flow rate 0.3 mL/min

Injection volume 0.5 pL

MS conditions

Mode ESI (positive)

Gas temp. 350°C

Gas flow 10 L/min

Nebulizer 45 psi

Capillary 4000 V

Fragmentor voltage 90 V

TE T ™R AYAES AAY] 9% A4S AFsin
4% methanol/
dichloromethane, nitenpyram® 73 29 A A4 2 mLol
etk &, AA R B s Ee] 7] Wi 294
A4 25 mL& 718ty X3t FAS Aot
Isoproturon, phenmedipham< 4% methanol/dichloro-
methaned] =<1 A28 2 mLE aminopropyl 7tEZ A&
o] &3}e] A A3}t Aminopropyl 7FE & A9l 4% methanol/
dichloromethane 5 mLE &&A1A 43} 3t} o 7]q)] 9

isoproturon, phemedipham, pyridate®] 73-$
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o ANEFEH 2 mLE 7Ft ¥ 2 mL/min®] f&Ho2 &
Azl FHEE A 9] ddto] &5 7] A 4% methanol/
dichloromethane 10 mLE §&A]# ®=th

Pyridate® 4% methanol/dichloromethane®] =91 A&
£ 2 mLE florisil 7FEE A S o]-&3}] A g}, Florisil
FFE 2] A9 4% methanol/dichloromethane 5 mLZ &% A]
A 843} gt A7) 9] AFEFEY 2 mLE Ve
2 mL/min®] §&2 2 &S JEA Y o] =&
7] F A 4% methanol/dichloromethane 10 mLZ §ZA]
A W=

Nitenpyram
florisil 7FE A& o]
methanol 5 mLZ &%

Bl

FE9 2mLE 71 ¥

o

< 29 GA T A AEEY 2 mLs
§-3}e] HA 3}, Florisil 7HE 2] A9
=AA EA43) gk of7)dd f19] AR
¢ 2 mL/min®] f&2 2 8&FA170t
FFEE A 9] o] =F5 7] A7 methanol 10 mL& &%
Al A etk &E XS 40°C oltoA di w5t 3
£ acetonitrile 2 mLol| & =0]3 045 ym syringe filterS
E3 Ba2o A% T AHedoz o)

2 sk A3} Too5mgﬂz<g°l°q
»&%E?O%@ﬂ%ﬂzuv”’434“

pham 8.63%, pyridate 9.40%, nitenpyram 12.76%°] Tt

FREHAFH S ol &3t EA4H 5
A& gr3y] et LC/MSE o83t 2
B A& A3} isoproturon< retention time 8.863%
¥ 300.3, phenmedipham- retention time 8.382%, #A} &
retention time 5.774%, EA% 270.7,

o oX
A A
2L g o

206.3, nitenpyram-=

Pyridate

4%

Sl

o

. qhen) - A9

ofy

E

Table 5. Retention time and molecular weight of four pesti—
cides in HPLC-MS analysis

Compound Retention time (min) Molecular weight
Isoproturon 8.863 300.3
Phenmedipham 8.382 206.3
Nitenpyram 5.774 270.7
Pyridate 10.280 3789

pyridate?] retention time= 10.280% 3 #x}& 378.90| Atk
(Fig. 3, Table 5).
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Fig. 2. HPLC-UVD chromatograms of four pesticides (isoproturon, phenmedipham, pyridate, nitenpyram). A, isoproturon, phen—

medipham; B, pyridate; C, nitenpyram.
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Fig. 3. HPLC-MS chromatograms of isoproturon, phenmedipham, pyridate, nitenpyram pesticide.

ham; C, pyridate; D, nitenpyram.

A, isoproturon; B, phenmedip-
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Fig. 4. HPLC-UVD chromatograms of four pesticides and its recovery test. Recovery tests of four pesticides were performed
with apple (A, D, G), rice (B, E, H), soybean (C, F, I). Representative chromatograms of 0.5 mg/kg isoproturon and phenmedipham
(A, B, ©), 0.5 mg/kg pyridate (D, E, F) and 0.5 mg/kg nitenpyram (G, H, D).

Table 6. Recoveries, precision, and LOQ of four pesticide

Compound Spiked conc. Recovery (%) and SD LOQ
P (mg/kg) Rice Apple Soybean (mg/kg)

0.05 109.21+4.15 87.57+2.99 105.52+8.79

Isoproturon 0.1 9257+0.91 87.08+0.67 116.95+3.81 0.05
05 92.42+5.44 95.26+0.95 88.11+7.89
0.05 103.40+5.29 105.78 £0.51 86.40+3.14

Phenmedipham 0.1 116.58 +6.75 103.96 +£1.71 93.17+7.46 0.05
05 92.53+0.29 108.22+1.39 111.18+£5.01
0.05 118.08+1.19 80.10+2.89 105.33+4.70

Nitenpyram 0.1 104.58 +2.52 110.03+5.65 103.86+7.22 0.05
05 117.64+2.24 101.28+5.36 106.39+5.75
0.05 70.18+2.75 76.61 +6.64 85.23+3.72

Pyridate 0.1 83.33+4.45 104.63+7.85 70.16+1.17 0.05
05 110.34+5.36 104.27+6.93 99.54+2.63
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Bis—carbamateA] (phenmedipham), urea”| (isoproturon),
thiocarbamate?] (pyridate) 2 vinyllidenediamine| (niten—-
lyram) 4% 9] &S HPLCE o] &3t E43l= WHES
st ATt AFgE ZHE C-18(250 mm x 4.6 mm, 5 pm
diameter particle size)©|™ isoproturon, phenmedipham-=
acetonitrile®} & 505002 4 o)A AME-SFH oW, pyri-
date= acetonitrile®} &2 85:15Z, nitenpyram-2 phosphoric
acidE ©]83}e] pH 252 2 50 mM KH.PO,9} aceto—-
nitrile2 90:102.2 479 §<4 1 mL/min®] isocratic 2712
Z B39 Al FYH2 10 Lol retention time
isoproturon 6.12%, phenmedipham 8.63%, pyridate 9.40&,
nitenpyram 12.76%, A &A= 5 0.05 mg/kgel At 3
& AP A At E Tl 4% woF
0.05, 0.1 ¥ 0.5 mg/kge] I==
stFoH, s¢g ¥ EHAE
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