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Abstract Performance of proficiency testing and the validation of analytical method was included a
scheme of quality assurance in analytical chemistry laboratory to monitor a laboratory’s performance abilities
and produce consistently reliable data. This study was assessed the applicability of proficiency testing scheme
proposed for analytical laboratories of pesticide product in domestic. The validation of analytical methods,
stability and homogeneity for formulated pesticide products (emulsifiable concentrate) of emamectin benzoate
and lufenuron was confirmed for the proficiency testing. The z-score of 33 participation laboratories for
emamectin benzoate were that the numbers of outlier were 2 laboratories (6.0%), z-score outside the range
from -3 to 3 designated “unaccptable” were 2 laboratories and z-score in the ranges —2 to —3 and 2 to 3
designated “questionable” were 3 laboratories (9.0%). Three laboratories (9.0%) showed the z-score
designated “questionable” for lufenuron. The additional proficiency testing for various product types will be
needed to establish the scheme of quality control.
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(@, GLARHE ARSSITE B4 AE5S s &
=22 emamectin benzoate(99.4%), lufenuron(99.7%)
£ EFES Sigma-Aldricholl A T8l ARSI, <
= Y3t BEEEELE emamectin benzoate(90%,
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Merckell A 9)35te] ARS-3FSAT.

Plant growth regulator Others Fungicide (Paddy)
9 = Insecticide (Paddy)

Shipment gicide

Fig. 1. Percentages of pesticide production and shipment by use classification in domestic.

Table 1. Percentages of pesticide production by formulation type in domestic

Formulation type Emulsifiable concentrate

Wettable powder

Granule  Dustable powder Water soluble powder Others

Production(%o) 46.3 32.6

17.5 0.8 0.7 2.0

Table 2. HPLC analysis conditions of emamectin benzoate and lufenuron

Pesticide Emamectin benzoate Lufenuron
Instrument Agilent 1200 series
Detector Diode Array Detector(DAD)
Column Phenomenex Luna 250 x 4.6 mm, 5 pm
Column temp. 40°C
Mobile phase Acetonitrile: 0.1% Phosphoric acid in water(55:45, v/v) Acetonitrile: Water(90:10, v/v)
Wavelength 245 nm 250 nm
Flow rate 1.2 mL/min 1 mL/min
Injection volume 5 uL 10 uL
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717|128 =4

AR 2%l e B4 AT 9 SEEAE TS
93 717138412 Agilent 1200 series HPLC-DADZE 4=3) &}
AtH(Table 2).

=ME 43

S o|steAld FAY AT ARl W B4 4
TS Fold A 2% tigk SolA, e, FA,
A9 2 A B AFS e A A5E
%13+ emamectin benzoate @ lufenuron AFEFEAL 7}t
7} 1,000 mg/L 2 2,000 mg/L &%=F methanolol] &3]
UFEFEZ 0.045% DAP 2 0.38% DNAP £9& o] &
st 2AsIGITE ol B HEgNEe AgETEYS

ZHzke] Wi EEEE §HoR 34 sto] 24 emamectin
benzoater= 750 mg/L, lufenurons 300 mg/L 83}
LA FYH TR TS VTR A
emamectin benzoate 750 mg/L, lufenuron 333 mg/L A|EA]
F g9 771N aZrfET# 9] signal 2 spectrum
gRlsisitt. FFAFA] AL 7] AREFEA S
AR 548l SR AR AEAE T A
2 o]ZFE2 £20% M Z emamectin benzoate ¥
oho- 650, 700, 750, 800, 850 mg/L FEE, lufenuron
200, 250, 300, 350, 400 mg/L F== ZAF 5 7]7]8A]
AzntEaY o] FAEAN WREFEZS 13 HAHE
7o R FFATNS skl glssitt. A 3
DA g A SUEAES 91519 emamectin benzoate

0.53% 2 lufenuron 2% TFCE AZAZE A3 &

oo Mo

1~

RSD)E 4H&3t & ofgf ¢} -2 Horwitz equation®] 2]-8-3f
of A=2H 5187k oS IRIsINA, HEAS Het 3
TE 2 95% AFF7He AHEste] #218F%] th(Thompson
et al., 2004; CIPAC, 2011).

Horwitz equation =21 =% €9 % (.67 )

C: 252 HHY BHBA AR F 55

oMM A #EY
<HEAE L 93k A| = emamectin benzoate 2.15% -+

A 2 lufenuron 5% F-A41S methanol2 Z}2} 0.53% %
2.0%= 3]st A §, ok AT w74
g 710 E BAE AEEYS AT AFAES]
oPgAL AL Ag ZA AF 0¢3}F A& (Control) 2
ZA| F 14Yo] A7et A5 (Experimental)S SHHE-O.Z A|
FE FAsh e ARAARTEH 2=
zpo] (2] 2)7F SAPHS 10% 715237%(0.18, 2 3) oWl A&

sel5je] 71elaln).

Difference = Controlx — Experimentalx ?2)
c,=0.1c 3)
X =mean

o, = the standard deviation at 10% RSD

¢ =the mean of total data

ANHAG 2o A8 E 2O R ARS TPt T 1070
o] ANEAFAZHE A Cochran’s tests 35t o)X
(outlier)g &1t & F-AA | o3t XA EES] 883t
7|EE ARSI Al RS BAAS AR 7123 oW
ol AL FelsltHThompson, 2000; Thompson et al.,
2006, IAEA, 2009).

O

obgA 2 #AAo] B E emaectin benzoate 0.53% 2
lufenuron 2.0% 41 AIFAIE] et SHE AP 5ok
ojglrE 7| AR TEH 7| F 4071 71 AlRE )
o] 337 7)e] Fodsdnh. SHEAE o5 7} 7]
o] FTY Wrke Fofr|AdA A& AFHRINE
AR 3to] ol €] 2o wt N Fofr|He] Wt A}
), 710] He AR B SEZEFTAG)E ol
sto] AZkE 7g-s Hrp1Ee] weEh A4-8iSith(Table 3,
Thompson, 2000).

i 0,02c0-8495 W

P mr
9, = standard deviation for proficiency assessment
¢ = concentration of the assigned value, expressed as a
dimensionless mass ratio
mr = dimensionless mass ratio

Z=——= ®)

X =the participant’s reported result
X.= the assigned value
d,= the standard deviation for proficiency assessment

Table 3. Interpretation of Z-score for proficiency testing

Z-score range Assessment
7Z=0 Perfect
-2.0<7<20 Satisfactory or acceptable
_32% ié i;zdo’ Questionable
7<3.0,2>3.0 Unsatisfactory or unacceptable
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Fig. 2. Typical spectrum (A) and chromatograms of
emamectin benzoate in standard solution at 750 mg/L (B) and
formulation at 0.53% (C) sample.
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Table 4. Estimation of precision for formulation of emamectin 97.7%2 FAE &Eko] 1% n|gt A8 &L7])FQ 95~

benzoate and lufenuron

Pesticides A.L(%) Mean+SD? %RSD" Acceptability®

105% ©TWH $ATH(Table 5).

0.55 olEM U FEMAIY
.05 ST PSS S8l AlgeAe] AFAIE gk e
El‘)’;fgo‘ﬂ“ 054  0.55+001 0.89 2.95 ol x9] 142) QMRS S-3)ek A}, emamectin benzoate
0.54 D Jufenuron A|E ZA|F 30l 0d 144 & BEA]=A719]
0.54 Zpol7t ZFzF 0.002 2 0.0072 22} 10%e] M) 71%
1.96 2(0.18,)31 0.005 2 0.0218T} A& o2 149 A29H4
1.95 35 RISk TH(Table 6).
Lufenuron 195 1954001  1.62 241 SHEAY W EAF] FEA 2 7‘7‘94 FRAIENAM 7
1.95 Z}9)2 A3t emamectin benzoate ¥ lufenuron Al 52| &

XAz}l il Cochran’s tests 3y 3to] 2H=H Zhe zhzt
0.39 2 0.66°10.01 | 95% AlZ|a=F2] 7]F7ke] .84 oW

2 o7} 9SS F¢ld F, emamectin benzoate

1.95

dStandard deviation.
PRelative standard deviation.

“This value is calculated by Horwitz equation. lufenuron A 5.2] BA A3} Azl ¢Jste] AlzE 7he zhz}
-0.000003 % 0.000025%, F-740] ¢Jate] 1= &8 7]
35 A1 0.000173 = 0.001237 oJHE SHEEAE WEAR
N 1k Eee @R AL SASKATHTable 7).
27 i/i/é/*/) SHUTAY
a2 5o} ol3lshI Y F)e] 4% WA dHe A%
ERE AR A (case study)E FE=X5H] P2 SUEAES
";5 11 y=1.3955x +0.0802 35T SETA|Fo| 23t 337 7)Fe] B A=
. Roose2 S0 Grubbs testo] ©)3o] 959% 2177 o age %
A3k & 27k AEA] AT FHed71He] s 7t
013 14 15 16 17 18 19 2 = 3 zzke AA| Fodr|He] =3 Bk 71F0] HE
" A7 gko 2 XA, Horwitz equations 4-8-50] A& &
09 ® EEFUAE 71508 AAsto] 717he] Foj7ldel AlE
081 o W+t Ao 2T H AESIATHIAEA, 2009; Thompson
2; : et al., 2006).
5] 2 Bei7lB AEF 243004 Grubbs teso] €]
3 04 - 3 EAIAA S E emamectin benzoater 271 7134(6.0%)°]
03] y = 1.2269x - 00555
@02 A R=0.9994
01 4 Table 6. Stability of pesticide formulations at room temperature
0 . ‘ ‘ ‘ for 14 days
022 032 042 052 002 Pesticide Difference Critical value
" Emamectin benzoate 0.002 0.005
Fig. 4. Calibration curves of emamectin benzoate (A) and Lufenuron 0.007 0.021

lufenuron (B).

Table 5. Estimation of accuracy for formulation of emamectin benzoate and lufenuron

Pesticides Nominal A.L?(%) Mean A.L(%) 95% Confidence interval Mean% recovery
Emamectin benzoate 0.53 0.55+0.01 0.54~0.56 102.9
Lufenuron 2.00 1.95+0.01 1.94~1.96 97.7

YActive ingredient.



Table 7. Homogeneity of pesticide formulations for proficiency test
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Pesticide Cochran’s test  95% Critical value for outlier Between-sample variance Critical value for homogeneity
Emamectin benzoate 0.39 0.84 —0.000003 0.000173
Lufenuron 0.66 0.84 0.000025 0.001237
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Fig. 5. z-scores for formulation of emamectin benzoate (A) and
lufenuron (B).
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