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The collaborative study for verification of analvtical resuits and
assurance confidences for pesticide residue

Park, Hye-Jin' - Ko, Kwang-Yong - Han, Kook-Tak? - Kim, I-Jung®
Lee, Yong-Jae® - Kim, Sung-Hun - Lee, Kyu-Seung*

ABSTRACT

The residual study of pesticide has been used in various areas, such as food safety,
environmental protection, establishment of tolerance, and explaining the pathway and reaction
mode of pesticides, and its importance was expected to increase further more. The aspect of food
safety, the pesticide residue survey have been practiced at many organizations, but there were no
verification of analytical results at present.

In this experiment, we focused on instrumental stability, including response of each instrument
and the recovery ratio of each organization's method. As samples for this experiment, we prepared
cucumber and sesame, and chose 4 pesticides (bifenthrin, chlorpyrifos, diazinon, and ethoprophos),

which were mostly detected from pesticide residue survey and widely used for each crop.
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The standard deviation of peak areas in the chromatogram of each pesticide were under 1.212

%, so it showed that most instruments were stable. The relationship of recovery ratio of each

organization were over 0.996 for every pesticide and each organization. Finally, the analytical

results for pesticide residue from each participated organization were not statically significant and

we could put confidence in the result from each organization.

Keyword : Collaborative study, Analytical results, Assurance confidences

o)
lo

ali]

Ho
it

=]

p—

0

i

ol

Ko

o
T

)
N

]

M

gl &g oy 7HA

o

]

o =

Fool 4] 415
oMz .

3

_?4

Qe 227 a7t
vhep) 7] wh

&

oj

AR 2=l M

Fedet 9 4

A =
2L

i=4

L
s

=
=

3

"
4r

ol

12 9. Sy

5

A

A3 BAZ gFEL Qo Sy

olJ

=2

atod 1970 ) ZRkoll=

NS AHOE

| o] A]

= 4

7}a}

ol

.T_O

AP QAT 1980l = F71daA S F7]

7Y 2AVL olFoAth 19009 F

)

i A A R i R

3]

o W F2

4,

=53

Al H B2 Al A

W55

=

H

Bl

- 216 -



BAZS A5 2 A FEE AT 4347 €9 49

E=)
5y
rfe
re
-
2
>
rir
=
2

B ol
12
>
~
Do
S
T
-3
e

chlorpyrifos, diazinon,
sttt

AHEE 2522 Dr. EhrenstoferAH Germany)
¢} WakoAt(Japan) ol Al F+$)ated AHE-aHiTh

ETFES 4 AEY &3ixol met acetone,

o] &3k] 1,000 mg/1& ZAT %

Al n-Hexane: Acetone 9:1 E3H-guljo] 843}
o] 100 mg/1& ZAA stock solution® & A
St 3L, working solution<> 4] el n-hexane:
Acetone 9:1 EFEE o] &3t 5|4 ZAs
k.

2o A}2-3F acetone, n-hexane, acetonitrile,
sodium chloride= MerckAH Germany) oA ZH
T BAE(PRAT) S T3] ARSI,

n-hexane<

ANE AHH R A

20lsh WAL AYA FATF £SE
e AgEa AN 200280 §5 - BlEE
AL

o] homogenizer® Zold ZIF
WheE AT ol &tk AsE 2 g
o7 R#ste] PE. bagel 2% 233 5 -20C
olatoll A BHat AlgatAry.

= Aol Fogh AF71E dA A A
A ZAREAS AR e BRI 4R - F
sty AW sEE AHEeEEaT
o FEAY WAFGA BASAEATY, S
E RASHEATY - & YIRS R st T
oty gt Az BAAREE Y7
ol FAL= dgste] A4S st 1 2
= Bl skl

717] = A¥
43l bifenthrin, chlorpyrifos, diazinon, 12
1L ethoprophosE 27 n-Hexane : Acetone 9:1
S o] &3l 01 mg/IE 34 FA s
4o 354 7} ge7)el Agsidl
B 15 7L 7 7]l A A A
Z710) wel #4138k peak area®]

r

& Ad

A8 2 kg& AEEH 7] (Blixer 3Plus, robot
co)E AHEF F 50 g2 FHslol, e 459
ko] 7Z3A 9 10~50u] 7} H= Wejol o A
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59 IR TR F£F9 BEE %o 2 &FsIth o] 8%9< nitrogen evaporator
spiking®d}al  acetonitrile 100 mlE 7Sk | %3 & =25 A|FE n-hexane 2 m= £
homogenizer (AM-7, Nihonseiki Kaisha)& o€  sliste] GC/ECDE #43t%tt. GC/NPD (FPD)
3lo] 3,000 rpm 2 5E7F wp e & Bichner £9% T&% A|EE acetone 5 m=E &332
funnelol No. 2 AJXE € T Holl Celite 02 wn nylon filter2 filteringet ¥ GC/NPD
545 10 g= JLEA 23 7Stz sidch 9% (FPD)E 4 38kith
oS- geparatory funneldll %7]1 sodium chloride 7t {g713E )7 B2 Table 13 2
10 g= B3 527 AZs 78l 0% A= itk
AN E2E f71594 10 m¥ GC/ECD
9} GC/NPD(FPD) &2 & /ME #Hs) 40C &
&2 ol A nitrogen evaporator (N-Evap 111, I, Zop 1 pzt
Organonation Associates, Inc.) & FZ3I%

GC/ECD% A&+ n-hexane 2mlE £3ste]  713d 717) AT AH
n-hexane 5 mlE S EW florisil - solid phase 9] Table 2914 & & Q%] 7]17] A=
extraction cartridge (1,000mg/ 8ml, Alltech)l  A&o) A bifenthrin®] 7-$¢ 7138 AZntETH
AN, n-Hexane: Acetone 9:1 E3-8m 5 ml A1) area ®W3sle] AUxFH Wb 068%

2

Table 1. Operating condition for pesticide residue analysis of each organization by gas

chromatography
L Career Flow Injection Instrument temperature
Organization Instrument Detector Column (split ratio) Volume Injector Oven program Detector
. 150C (2min)—13°C/min
A DS 6200  ECD DB%Oi),(D(())'ZSE?mm Z?Tﬂgg;m —950°C—8°C/min
S, Leoum ' —3107C(10min) 300°C
. ECD L0ml/min 20T 110 (2min)—5,5C/min
Agilent DB-1, ®025mm,  (1:50) o
B 6890 0m, 025m  10ml/min 230 13 C/min
NFD o - 1d —300°C(3min) 315C
(splitless)
pcp  DB-S. @02mm 10ml/min
. 30m, 025 (1:20) . 80°C(2min)—10C/min o
C HP-63%0 wpp  DB-17 @025mm. 10ml/min 20C —980°C(10min) 20C
30m, 0.25m (1:50)
70°C(1min)—25°C/min
HP-5, ®0.25mm,  1.1ml/min . —I150T—3C/min—200 .
ECD : 2 W0C L 300T
b -~ 50m, 0.25um (1:20) C—7C/min—280C(10
min)
PE-17, ®0.25mm, 1.1ml/min - 150C(1min)—5C/min .
PP oo 0%5m (splitless) 20C —960°C (5min) ST

- 218 -



BAZS A5 2 A FEE AT 4347 €9 49

Table 2. Comparison of area variety for 4 pesticides of each organization

Pesticide Organization 1 2 3 AveragetSD RSD(%)
A 135.62 135.29 13721 136.04+1.02 0.80
Bifenthrin B 127.70 129.50 129.30 128.83+0.99 0.77
C 114.78 116.33 116.39 116.00+0.88 0.68
D 135.95 132.21 134.77 134.31+1.56 121
A 335.64 334.86 336.12 335.54+0.64 0.16
Chlorpyrifos B 311.10 312.30 313.00 312.13+0.96 0.24
C 549.98 546.27 54811 548.12+1.51 0.38
D 405.12 407.58 403.65 405.45+1.62 0.41
A 97.35 97.73 99.54 98.37+1.01 0.44
Diazinon B 93.37 94.73 93.90 94.23+0.75 0.32
C 654.57 657.86 655.88 656.10+1.35 0.59
D 7592 74.18 7240 74.17+1.44 0.62
A 66.83 66.24 67.35 66.81+0.56 0.37
Ethoprophos B 53.10 53.70 52.90 53.23+0.42 0.27
C 440.14 442.25 441.32 441.24+0.86 0.51
D 47.32 4468 45.39 43.80+1.12 0.74
Table 3. Average recovery rate for sesame and cucumber of each organization
. Spiking level Recovery(%)+S.D. RSD
Pesticides — — —
(mg/1) organization A organization B organization C (%)
Bifenthrin 05 784+0.72 82.6+0.19 76.3+0.23 048
2.5 80.2+1.05 83.7+0.25 79.6+0.39 0.69
Chlorpyrifos 05 86.2+0.33 87.4+0.62 78.9+0.78 0.69
Sesamme 2.5 89.6+0.67 88.8+1.03 81.0+0.17 0.72
Diaginon 05 7524091 80.7+0.21 63.4+0.51 0.74
2.5 78.8+1.14 82.4+0.43 72.6%0.77 1.03
Ethoprophos 05 82.7+0.29 81.6+0.24 74.8+0.42 0.40
2.5 83.0+0.35 83.7+0.75 76.2+0.76 0.77
Bifenthrin 05 82.1+0.67 84.4+0.65 74.2+0.29 0.67
2.5 86.6+0.43 91.2+0.63 82.5+0.55 0.62
Chlorpyrifos 0.5 85.7+0.50 94.3+0.79 80.4+0.76 0.79
Cucumber 2.5 83.3+1.11 93.7+0.54 77.8+0.85 0.98
Diazinon 05 89.2+0.37 86.3+1.23 81.4+0.47 0.81
2.5 91.4+0.65 89.6+1.07 82.9+0.23 0.74
Ethoprophos 05 85.5+0.29 84.6+0.11 78.6+0.39 0.32
2.5 87.9+0.44 85.2+0.35 74.3+0.61 0.57
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