2-1

18

18

32 89-97 (2005)

GC

7 CFA7

GC

89

69.

Milli-Q SP TOC(

3 93.1

AccuBOND ~ SILICA 1000mg 6ml

(AccuBOND SILICA

Agilent technologies

Mega Bond Elut NH,1g6ml
Bond Elut NH, Varian

Riedel-de Haén

10mg
Img/ml
20pag/ml
0.05 2pag/ml
2-2
2-3
PDA/HPLC

11

Alliance HPLC

10ml



Waters
/

Agilent1100 LC/MSD SL

10
- 540ml 5

600ml

300ml

- 70ml

- 140mlI><2
2 NaCl 200ml><2

«— — <+ <«

>

technologies
LC/MS J&W Scientific

Agilent

2 30.0
30
30

- |

80ml 50ml <

«— <« <«

¢ ~NaCl

(10%)
20ml =<2
GPC 1 1 o6ml
Iml N,
~300pal
- 2ml

Accubond SILICA

<15 / 10ml
<50 / aml
Mega Bond Elute NH2
aml

¢H30
¢H
v

PDA/HPLC

v

LC/NS  (
1 CFA7

Iml
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GPC
1
GPC Iml 10ml
300l
2ml 15
/ 10ml AccuBOND SILICA
15 / Iml 2
15 / 10ml
AccuBOND SILICA Bond Elut
NH, 50 / aml
50 /
AccuBOND SILICA 30 /
aml
Iml

0.5ml/min
S5ul
lonization mode API-ES(negative)
Fragmentor Voltage 150V
Drying Gas Temp.:350
Drying Gas Flow:10L/min
Nebulizer Pressure:40psig
Capillary Voltage 3000V
4

1 AccuBOND SILICA

2 PDA/HPLC
Inertsil ODS-3 4.6mm i.d.><250mm 100l
40 15 / 2ml
- 7 3 15% / 10ml AccuBOND
1.0ml/min SILICA 15 / 10ml
210nm-350nm 30l 30% / 12ml 2ml
3 LC/MS
Inertsil ODS-3 2.1mm i.d.><150mm
40 1-1
- 7 3
1-1 Accubond SILICA 30 /
15%E/H 30%E/H
-10 -2 2-4 4-6 6-8 8-10 10-12
diflubenzuron - - - - 12.2% 32.5% 30.2%
tebufenozid - - - - - - 3.7%
hexaflumuron - - - 4.5% 24.7% 32.8% 18.1%
teflubenzuron - - - 25.1% 38.1% 16.7% 3.6%
lufenuron - - - 20.9% 38.1% 19.8% 4.5%
flufenoxuron - - - - 6.6% 24.3% 34.0%
chlorfluazuron - - - 12.7% 33.6% 23.3% 7.5%
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1-2 Accubond SILICA 50 /
15%E/H 50%E/H
-10 -8 8-10 10-12
diflubenzuron - 90.8% - -
tebufenozid - 88.2% - -
hexflumuron - 91.1% - -
teflubenzuron - 90.7% - -
lufenuron - 90.0% - -
flufenoxuron - 91.2% - -
chlorfluazuron - 90.5% - -
E/H /
30 / 50 / aml 2ml
8ml
2ml
30 /
aml 7 1- 2-1 15 /
2 30 /
2 Bond Elut NH; 30 / aml 7
- 3 7 2-2
- 3 17 AccuBOND SILICA AccuBOND
- SILICA Bond Elut NH,
100p1 50
100l / aml Bond Elut NH,
30 / 2ml 30 / aml
30% / 10ml Bond Elut NH, 30
30 / 10ml / aml
30% / 12ml
2-1 Bond Elut NH; 15 /
30%E/H 15%A/H 15%A/H 15%A/H
-10 -8 8-10 10 12
diflubenzuron - - 16.7% 50.5%
tebufenozid - 87.0% 11.0% 0.7%
hexflumuron - - - -
teflubenzuron - 8.4% 51.1% 37.3%
lufenuron - - 10.7% 40.7%
flufenoxuron - - 7.4% 35.2%
chlorfluazuron - - 0.8% 7.6%
E/H / A/H /
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2-2 Bond Elute NH; 30 /

w

30%E/H 30%A/H 30%A/H 30%A/H
-10 0-8 8-10 10 12
diflubenzuron - 102.2% - -
tebufenozid - 102.2% - -
hexflumuron - 103.8% - -
teflubenzuron - 95.2% - -
lufenuron - 92.0% - -
flufenoxuron - 100.2% - -
chlorfluazuron - 103.9% - -
E/MH / A/H /
3-2 2 0.05 2pag/ml
0.05pag/ml
n=3
0.1pg/g 0.2149/g 0.01pag/g 0.021g/g
0.2pg/g
30 2
CFA7 250nm PDA/HPLC
o o
0. Do
0. DoE
0. ooy
0. D0G =
=
5
0. 0o% %
0, Do4 —* = r'_np
| & s 2 .
| Z g =
5 8 8 ) g
oo | I z z g
| || |I gl’ é ='.
0. 001 | | [ 1] f | fi ," |
I —
{ | .I 1 II |I [ )
0. D00 — e _1,"-_,-' S, R— J I\__,__J' I',_L_\__v__,__,'l . I-_. P . LI L = S N
2.00 4.00 600 g2.00 10. 00 12. 00 5 14, 00 16, 00 18, 00 20, 00 22. 00 24, ()
2 CFA7 (0.5pug/ml each) PDA/HPLC
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(@ (b) CFA7Y (3jug each)
E o 0 2 ] g’
i g i 2 8
oo | = = B - 5
: B E = s 2
3 PDA/HPLC
3 250nm PDA/HPLC LC/MS LC
PDA/HPLC MS
Fragmentor Voltage 50 200V
50V TIC 150v
LC/MS 4
0.02p19/g 0.05
Hg/g
(@) 50pag/mi (b) 50pag/mi
“USDL SPC, ines5 44 ofOAOGFISCNNIRD ~APIES, e, Scr, P 150 “SDL SPC, ine=2 289 of CATIESTITFZUNO6D APVES, Neg,Sen, e 150, e
0 e 07 ‘ Jo: 1193
- -
\)
- B N
3
b
0 ¢ 0
0
N j
q | bR
0 F % o § Q
g V]
¢
0 Ll i “\ ‘\ [ " A N [RTITRRE \H\H lu ol
n S W o m T m wm W @ @ @
4
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M-HT

(@ 0.5pag/ml

DAD1 A, Sig=250,4 Ref=360,100 (041012\TOMATO02.D)

mAl
0. !
: T S
-0.
-

3.203
> 4.965

5 SIM

(b)

DAD1 A, Sig=250,4 Ref=360,100 (041012\TOMATO06.D)

0 2 4 6 8 mi
MSD1 487, EIC=486.7:487.7 (041012\TOMATO02.D)  API-ES, Neg, SIM, Frag: 150, "flufenoxur:

800
6001
400

200

02.8.8. 8.8

MSD1 467, EIC:46267:487.7 (041012\"‘FOMAT002.D) ASI-ES. Neg, SIM, Frzg: 150, "flufenoxumr‘w
2001
150
10

501

o B.8.8. 8.

2 4 6 8 mi
MSD1 489, EIC=488.7:489.7 (041012\TOMATO002.D)  API-ES, Neg, SIM, Frag: 150, "flufenoxur

3001
2501
2001
150
100

501

oS BuB-Bu BB

0 2 4 6 8 mi
MSD1 467, EIC=466.7:467.7 (041012\TOMATO06.D)  API-ES, Neg, SIM, Frag: 150, “flufenoxur|

70!
60!
501
40
30
20

0 BB B.8.8.8.

2 4 6 8 mj
MSD1 489, EIC=488.7:489.7 (041012\TOMATO06.D)  API-ES, Neg, SIM, Frag: 150, "flufenoxur|

140 4 §
120 I’
100
80!
60!
401
2008
0

(©) 0.5pag/ml

(d)

DAD1 A, Sig=250,4 Ref=360,100 (BU050726\TFZ00002.D) DAD1 A, Sig=250,4 Ref=360,100 (BU050726\TFZ00005.D)
mAUl mAU -
i 3
0.5] 14 o
0.5
04 o
-0.5] 0.5
g EE
T T T T T T T T T T
0 2 4 6 8 mij 2 4 6 8 mij
MSD1 351, EIC=350.9:351.9 (BU050726\TFZ00002.D) API-ES, Neg, SIM, Frag: 150, "150 negative" MSD1 351, EIC=350.9:351.9 (BU050726\TFZ00005.D) API-ES, Neg, SIM, Frag: 150, "150 negative"
20009 80061 i
15008 6008
10009 4009
5006/ 2006
0 T : T T ——T1 T T T T T
] 2 4 6 8 mij 2 4 6 8 mij
MSD1 352, EIC=351.9:352.9 (BUO50726\TFZ00002.D) API-ES, Neg, SIM, Frag: 150, "150 negative” MSD1 352, EIC=351.9:352.9 (BUO50726\TFZ00005.D) API-ES, Neg, SIM, Frag: 150, "150 negative”
600! 250
500
400 200
300 1501
200 100
1001 —
— 50
oy T A
6 8 mi 6 8 mi
MSDI 387, EIC=386. 9 387.9 (BU050726\TF200002 D) API-ES, Neg, SIM, Frag: 150, "150 negative" MSDI 387, EIC=386. 9 387.9 (BU050726\TF200005 D) API-ES, Neg, SIM, Frag: 150, "150 negative"
350 175
300 i 1501 i
250! 125
200 100
1501
100 75
501 J— 50 ~—
T 7 A T T T 7 A T T
6 8 mi 6 8 mi
MSDl 389, EIC=388. 9 389.9 (BU050726\TFZOOOUZ D) API-ES, Neg, SIM, Frag: 150, "150 negative" MSDl 389, EIC=388. 9 389.9 (BU050726\TFZOOOUS D) API-ES, Neg, SIM, Frag: 150, "150 negative"
1400 { 90 N
120¢ 80
100¢ 70!
80 60
60 50
401 e
T T T T 40 5 T T T T
2 4 6 8 mij 2 4 6 8 mij
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3 1mg/kg 70 110

1999 Joint of cv 15 3 69.3
FAO/1AEA Expert Consultation 93.1 CV%
15
CV%
3 4 0.1mg/kg
3

Recovery (n=3)

Diflubenzuron Tebufenozid  Hexaflumuron Teflubenzuron Lufenuron  Flufenoxuron  Chlorfluazuron

Orange Average 83.1% 75.0% 74.4% 70.7% 89.8% 78.9% 80.8%
cVv 16.4% 18.0% 5.3% 5.7% 3.9% 4.7% 5.7%
Apple Average 74.2% 69.5% 69.6% 71.0% 78.3% 72.2% 71.5%
cVv 2.8% 2.1% 7.9% 6.4% 3.4% 4.2% 3.1%
Strawberry Average 83.0% 81.2% 88.4% 85.8% 83.3% 81.5% 81.4%
cVv 5.8% 7.0% 10.3% 8.3% 10.5% 10.5% 9.0%
Grape Average 86.1% 81.1% 85.4% 79.1% 81.5% 85.0% 82.9%
cVv 4.2% 5.0% 6.0% 6.8% 8.0% 6.1% 6.5%
Leek Average 71.5% 70.3% 73.7% 72.1% 69.7% 74.3% 69.3%
cVv 1.8% 2.9% 7.1% 6.1% 5.5% 2.8% 0.9%
Cucumber | Average 82.7% 78.8% 92.5% 92.1% 79.3% 89.7% 82.5%
cVv 5.4% 4.0% 6.3% 7.4% 8.9% 5.0% 5.9%
Radish Average 75.1% 72.4% 79.7% 75.5% 70.3% 76.4% 76.3%
cVv 2.1% 4.3% 6.1% 4.5% 2.8% 4.2% 0.3%
Tomato Average 81.2% 74.1% 83.5% 87.6% 86.9% 93.1% 79.0%
cVv 2.6% 1.2% 2.3% 2.4% 3.0% 14.1% 4.5%
Tea Average 73.3% 77.9% 77.7% 80.8% 78.7% 80.7% 77.1%
cVv 7.3% 10.6% 5.6% 6.9% 9.9% 17.0% 6.7%
Rice Average 74.6% 70.1% 82.2% 87.8% 76.5% 77.0% 73.9%
cVv 7.9% 13.3% 14.9% 8.2% 9.2% 7.0% 8.1%
Peanut Average 82.9% 77.4% 85.3% 86.4% 81.6% 81.4% 81.6%
cv 2.9% 3.5% 3.1% 0.6% 0.7% 5.2% 2.1%
CV:
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124001 17 1 24

Conclusions and Recommends of Joint
FAO/1AEA Expert Consultation on ~Practical

CFA7 Procedures to Validate Method Performance
of Pesticides and Veterinary Drug Residues,
and Trace Organic Contaminants in Food ~ .
(Miskolc, Hungary, 8-11 November, 1999)
(http://ww.iaea.org/trc/pest-ga_val3.htm)
Guidelines for Single-Laboratory Validation
) 9 of Analytical Methods for Trace-level

Concentrations of Organic Chemicals .

25:43-51,1998. (http://ww.iaea.org/trc/pest-ga_val2_htm)

Application of Multi-residue Method to Determine
Chlorfluazuron,Diflubenzuron, Tebufenozid, Teflubenzuron,
Flufenoxuron,Hexaflumuron and Lufenuron

Keiko Suzuki, Hiroshi Tsuboi, Kazumi Okawa and Kozo Fujita

Chlorufluazuron,diflubenzuron,tebufenozid,teflubenzuron, flufenoxuron,hexaflumuron and lufenuron
(CFAT) are pesticides, those belong to a kind of insect growth regulator. We applied multi-residue method to
determine CFAT .

The samples were treated in the same way unitl preparing the extract for gel permeation
chromatography. The extract was cleaned up on Accubond SILICA and Mega Bond Elute NH,, and
determined by HPLC with PDA detector.

In this method, recoveries of CFA7 from 11 agricultural products to whitch we applied at the level of 0.1

I0/g or 0.2jug/g ranged from 69.3 to 93.1%. The determination limits were 0.02jug/g in beens and nuts,
and 0.01jug/g in vegetables, fruits,cereals and tea, respectively
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