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Abstract

The analytical method for bifenazate was developed using a HPLC (UVD). Also, analytical condition of
LC/MS was set up for bifenazate. We validated the method for the precision and the reproducibility. The co-
rrelation coefficient of bifenazate ranged from 0.05 to 2.5 mg/kg was 1.0. Limit of quantitation (LOQ) was 0.01
mg/kg. To measure recoveries from agricultural products such as foxtail millet (cereal grains), kidney bean
(beans), orange (fruits), perilla leaves (vegetables) and oak mushroom (mushrooms), bifenazate was spiked. Mean
recoveries of bifenazate for each sample were 82.7~104.1% at the level of 0.1 mg/kg and 73.1~104.3% at the
level of 0.5 mg/kg. The relative standard deviations (n=3) were 0.2~9.7%. Pesticide restdues for bifenazate were
investigated in 16 commodities (rice, foxtail millet, buckwheat, kidney bean, peanut, sesame, orange, grapefruit,
kiwifruit, spinach, perilla leaves, leek, garlic stem, garlic, ginger and oak mushroom) collected from 22 pro-
vinces in 2009. Bifenazate was analyzed using analytical method by HPLC from 304 samples, and residue

was not detected.
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AE 74305520 s =AMt European comission, itz HEHES Adsta, A" AYYHLE Y
2007; European comission, 2008). ¢E.9] 7. 2.0f= SN 5 wAME 1635 30479 AHAEE AT,
Fhe FHLE AFE Y FoF iy R A F

3 Bk drhURAEYNES, 1999) TS 9 4k

AR B A2 717159 ¥EE GG, LC 5 Y
T A271E olgd wH¥So Yol Adslel glovl, GO MMz

MSMS, LC/MSMS 5-& o]83l] A 9 AurB g sl NEY $AE A g R ghgu)dSE(Sample
SAtH(Hengel M. J. g, 2007; Li Bo 5, 2007). ti#-29] 7 with Probability Proportz{mate to Szze)01 el A HE A9
Fisoh B HaH wE Ao oef Fo §ohe BT

5131, X129 4= 2joje] eltulele] uet Rsig) AR

TS HEESAEAN SR SATL e, ol AX D 5 997h0) Moy, s, ?J:s_ qHL A, B 24,
T EE T I EIL (Y 5, 2004 26 2008 g g wop, n, 89, 3%, A%, A%, Aok 3Y, T
Ht xR S ZoM 2 A9 5o} bifenazateE E7}3) g, ), A%, YR dMyo@ L}m;;__ AL [6LE(G,
11% ‘“}i:rf‘“%g; HPLC E-,;!_ LCMSMSC%] 94@.’ %:}“Eéflc’ﬂ %ﬁ& 2, nﬂ é, ;:}LL{%—.:‘&?.. ;é};y}l S?.fﬂ_?i], 7‘!’%‘: 7] © ] )‘I%AL =
o] 2l F up Q[ciMatt J. 5, 2008). M0, Hi nhh n}~ A7, RIS & 30474 5

Bifenazate®] Z]9|9] A5847|2S A 92y At AR folabZAte] T glo] sARR o, B
gh= 6250 thaf 0.1~1.0 mgkgZ A7 =o] QOBKFDA, g8l giAF AR LAY 227 AL Table 10] Lhe}
2008), Codex 22&-50 ti5) 0.01~40 mgkg 2 #Ejstn Wolth 3148 A3S st A3 S%oF dun), JudE o
QthCodex, 2009). ©]=-2- 47% | tis] 0.02~150 mg/ke, A7), S709). EIHAS Tolste] Balstel ZelojElal A
EU= 265&=] of3) 00.1~2.0 mg/kgoln, €& 485 wo] cho} -24Col| Rasluia Algle] ALastaT)
o sl 0.01~25 mgkg & AA= ] ¢riJapan Food Che-
mical Research Foundation, 2009). Aot

i Q7= bifenazateo]] thdh 45338 DR AJEHE

il

.

Bifenazate 555 % 98.0%)-2- Dr. Ehrenstorfer GmbH

Table 1. Number of monitored samples from the whole country

Sample Total Seoul Incheon Gyeg(;ng- Dagjeon SI}:;:; G'sa;?lng-— Jeolla Jeju Daegu G;efgn- gGwa:;l Busan Ulsan
Rice 28 3 3 3 | 2 1 2 ] 2 3 2 2 3
Foxtail millet 21 3 1 3 1 2 1 2 ] 0 3 i 2 ]
Buckwheat 14 2 1 2 1 2 0 ] 1 1 2 0 0 1
Kidney bean 17 3 0 3 1 2 0 2 1 i ] ] ] ]
Peanut 9 3 0 3 0 0 0 0 1 2 0 0 0
Sesame 17 5 1 3 1 2 2 0 0 1 1 0 0
Orange 22 2 2 5 1 2 2 1 2 2 0 | 1
Grafefruit 21 2 | 5 ] 2 2 1 | 2 ] ]
Kiwifruit 21 2 1 3 1 2 2 2 3 ] 1
Spinach 19 3 ] 3 1 2 2 1 ] 1 1
Penlla leaves 20 3 ] 3 1 2 1 2 1 2 1 ] 1
Garlic 17 3 1 3 1 2 1 2 l 0 ] I 0
Garlic stem 20 2 ] 3 1 2 2 2 i 2 ] 1 1
Leek 20 3 ] 3 1 2 1 2 | 1 1 2 ] 1
Ginger 19 3 ] 2 ] 2 ] 2 1 ] 2 1 1 1
Oak mushroom 19 3 ] 3 I 2 1 2 1 0 2 1 1 ]
Total 304 45 17 50 15 30 15 29 14 15 20 15 15 15
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2R 5ol Agatich ARl ALEE acetone, di
chloromethane, hexane, acetonitrile =2 Y% HPLC &+
ol AMgatR o, AR Ao AR-E 7HES| A= Waters
AEHE ot ARE-oFATh SHlEH T A ol AR
E= A|9F2] sodium chloride, ethylene glycol, acetic acid,
ascorbic acid-2 Sigma-AldrichAlZ2X-E L9163t

HESEXN

Bifenazate 7% 0.05 g2 acetonitrile/water/acetic acid/
ascorbic acid(500 mL/500 mL/5 mL/1 g) 100 mLoj| -8-3]
5l 500 pg/mLe TEYUNS X A|3TLL acetonitrile/water/
acetic acid/ascorbic acid(500 mL/ 500 mL/ 5 mL/1 g) &
3ol oz 3lAsle] 2R 0.05, 0.1, 0.25, 0.4, 0.5, 0.8,
1.0, 2.5, 5.0 yg/mLe| EFEHE |51t 2ot
HZGIL WE 7] go} 4To| Rt A7 X

off AME-3FSATE.

Table 2. Analytical conditions for bifenazate

Instrument HPLC-
(Shiseido, JP/SPALC Micro-Inert, Japan)
Column Cis (4.6 mmx250 mm i.d, 5 um)

Mobile phase ACN/water (50/50, v/v)

Column temperature 40C

Wavelength 254 nm
Injection volume 10 pL
Flow rate 1.0 mL/min

Table 3. Confirmative conditions for bifenazate

Instrument LC/MS
(Thermo, US/TSQ Quantum Ultra, USA)
Column Capcellpak MG-IT C18

(100 mmx=2.0 mm 1.d, 3 pm)

10 mM Ammonium formate with 0.1%
Formic acid’MeOH (40/60, v/v)

Mobile phase

Column 40C

temperature

Capillary 340C

temperature

Tonization mode  ESI Positive (Electrospray Ionization, +)
mode

Spray voltage 4500 V

Tube lenz voltage 75V

Injection volume 5 pL

Flow rate 0.2 mL/min

AP2 = Bifenazate2 2AH KM 81 DLEZ 23

2M7)7| Y X7

Bifenazate & +-4517] Yot ARIFSFH=HE7I(UVD,
Ultra Violet Detector)7} A3 SN IR EDNZ
(HPLC, High Performance Liquid Chromatography, Shi-
seido, Japan)E 025151 0.1, bifenazate®] FAAIT-E ¢
ot T &lA| T 2atE e Z-2eFELA 7|(LC/MS, High Per-
formance Liquid Chromatography-Mass Spectrometer, Ther-
mo, USA)E AMEstict £427-& Z7Z; Table 29} 39]
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Bifenazate®] AJE WS E3Y AE5H A10. ERAEH
4. A)E % ek AEHo] Sk Aok Aduel 48
S ZHA), WAL, o, Bl Al 4 5 A Ee] K8t
t}. A8 50 g& AWU3s| do} &7]o] Y1l acetone 100 mL
2 E 10 mLE F7fsto] 5870 oSkl AR 7) 2
Re F3UZY 7oA T Agict o R 35Co|5He
sRo| A st BN HE WA $ulE B EEHdE
t}, o]& BHZ7|o &4 10% F3h}EELH 50 mLo}
dichloromethane 100 mLE Y1l A5HA| =59 4& & A
28+ dichloromethane2-S- &6} thA] &30 dichloro-
methane 50 mL& HX ¢ #2 TS HE0loke] ¢

dichloromethaneZ3¥} 3}ttt dichloromethanes-2 54~ 3}

AIEES o83t g, o7et & 35C 0|5t 82
A s=H 3 M(keeper solution, ethylene glycol 5 mL+ace-
tonitrile 95 mL) 1 mLE FH7isto] Zelstol| Sl B+ 2
2] 1L hexane : acetone(9 : 1) 319 3 mLoj| =9It} v
@] hexane ' acetone(9 : 1) &3 10 mLZ EA33H Al
7} ZFEE] R of] Y&] &<l 92 Y1l hexane - acetone(9 : 1)
23 20 mLE §EATT 59 3500|581y &%
AN FUstel SuiE B g8 il E5E 3 dAAE
& Ao oM dAFLE T T AHGHeE Fi.

Al’e| i

Bifenazate®] A1 237 AgHo] we} B @70) ofaisAE
SEET, 24%, L0A, SAY, BTN 22 50 g F
5 Axeto] AELALR s, AZTAY |54 27
o1 acetonitrile/water(65/35, v/v)olA A3 EY bifena-
zate2] HE-E A7l 45 T3 (noise peak)7} LERTTH
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Fig. 1. HPLC/UVD chromatograms of bifenazate residues A) standard 4.0 mg/kg, B) hulled rice, C) kidney bean, D) orange, E)
perilla leaves and F) oak mushroom by 50% acetonitrile mobile phase (sample 50 g).

B4E 13aE gloj7] S8 HA ol e 27 acetonitrile/
water(65/35, v/v)o|A] acetonitrile/water(50/50, v/iv)2. 2
W7ok, AlRe) oS 50 go& sjo] EAjsIglon Fig. 19}
#ol bifenazate?| HFF AlTte] E¢E 9327 wERY £
Aol EAHo 2= HAF S,

ol MAstLAl 7 A5 & 20 g2 2 £, °o|F
Aol AL acetonitrile/water(65/35, v/v)©ol|A] acetonitrile
o] Hl&-& 27 60%, 55%, S0%2 H3}sHA Adstd L
o, EBANE SE 2 E7099) ARnkE 18S UEylt
(Fig. 2). o] A8 242 50% acetonitrileZ 3}%-& o bi-
fenazate ] HEE A|7to)] E¢E 137F 9HA8] AAELL
= EUthFig. 3). &, AE34 AldHoAE s=E2 Y

L.
=

2 So7k 1 mLE F7tE oy & doAs A
o] 743t bifenazate®| 3pg 7S 3 A Fol= 1 mL
Arrergen, AA 3 55 A 350 ofaloflA Hfgt &
5 Wl & opAer 1 mLe Aa 5530 & 325F 9 A
H2g 2o o AHGHLR G,

Aot 2L Z3t= AE3A AP A& g4 Alge= 7t
AL, U7 v, S0l AL o Y FAEE HOj 9o,
£ Ao BUET dE A", AT, L84, s
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Fig, 2. HPLC/UVD chromatograms of perilla leaves A) standard 4.0 mg/kg, B) control by 65% acetonitrile mobile phase, C) standard
4.0 mg/kg, D) control by 60% acetonitrile mobile phase, E) standard 4.0 mg/kg, F) control by 55% acetonitrile mobile phase, G)
standard 4.0 mg/kg, H) control by 50% acetonitrile mobile phase (sample 20 g).
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77148l A A (linearity) S EHel8t7] 98] 0.05~2.5
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F7h 1022 ARPATH $& A0 ey

£ AolA g AlgHlA ALPEFE 0.5 ng(SN=
10022 %37 (Limits of quantitation)= o}zl AAt4o]
w2} 0.01 mg/kgol9lom, WA HEFTH A5k AlHY

2 Fppore] AF5471E (MRL)Y 172 0|3}e] oA
U 0.05 mgkg olate] AFAAE 7kT Gl0f FAbEe]
] bifenazate ] 1};'01—&7] 20] 0.1 mgkgd et uj
2 AEH] o8 248 AL 0.01 mgkg A
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Fig. 3, HPLC/UVD chromatograms of bifenazate residues A) standard 4.0 mg/kg, B) hulled rice, C) kidney bean, D) orange, E)
penlla leaves and F) oak mushroom by 50% acetonitrile mobile phase (sample 20 g).

300000 ¢ §I¢§
< 2000 | Bifenazate®] 3|58 A8 WAE AF M A7)
5 10000 | 0.01 mgkge& T2idto] Ao, 3%, A, EAY, E1
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——

Concentration {mg/kg) Hi=AMR 5% £ E7000] di3t 3 2otE 190} Uehjeich
(Fig. 5). 3482 0.1 meg/kg & 5|4 82.7~104.1%
Fl, 0.5 mg/kgoliAe 73.1~104.3%%ch 5% AR 5t
3588 73.1~104.3%8 Vehton], A EFHAE 0.2~
B (mpke) = AEARF (g) Xy X e L) o
e - & T NEF (@ AE =9 (L) 9.7%2 UEPFTtHTable 4). o] 2= AFw2oF AlgHo
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20 (2 10 (i) 03t A EEUAGE 10%0| Y2 2E5}c)

Fig. 4. Calibration curve of bifenazate,
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Fig. 5. HPLC chromatograms of bifenazate residues A) standard 0.5 mg/kg, B) control perilla leaves, C) fortified at 0.1 mg/kg and

D) fortified at 0.5 mg/kg.

Table 4. Recovery results of analytical method for bifenazate in crops

Sample Fortiﬁed Conc. (m_g/_kg) Recovery (%) RSD u(%) LOQ (mg/kg)
. 0.1 88.0 3.7
Hulled rice 0.5 104.3 0.5
: 0.1 104.0 1.3
Fadney bean 0.5 75.2 1.0
0.1 88.5 2.3
| 0.01
Orange 0.5 938 02
: 0.1 104.1 6.5
Perilla leaves 0.5 20 3 )4
0.1 82.7 4.0
Oak mushroom 0.5 731 0.7
* Mean values of triplicates
A) B)
993 miz301.13 m 100 30113
90 . ) ] Mety*
a0 < o :M—cf: \
h; i E 70 N\H )~ CH——CH,
; :E E 60 Bifenazate ‘o—cH, s
é -ﬂD % 40 198 11
12 —rrrr-r-rrrrr T T T T T T T T T T T T T T .j| T -L. | e e e e L B 12 ,....T....T..,.,..:.!,..,,.,..I...;,:...,.,..r'. [,,l,'l, ,'.|.'..,. '|"'"-""-""-""I|""-""r""T"' e ey

Fig. 6. LC/MS chromatogram (A) and mass spectrum of bifenazate (B).
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