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Abstract

Validated analytical methods for isopyrazam are meager or lacking. In the present study,

a single

residual analytical method was developed for isopyrazam in selected commodities. Isopyrazam was analyzed
in brown rice, soybean, green pepper, mandarin, cucumber, and Korean melon. We tried different solvents

and methods through extraction, partition and purification steps to obtain best analytical results.

For

isopyrazam samples were extracted with acetonitrile, concentrated and partitioned with n-hexane, clean-up
using florisil with n-hexane/ethylacetate (70/30) and analyzed with HPLC/UVD. The limit of quantitation
(LOQ) for isopyrazam was 1.0 ng (S/N > 10) and method LOQ (MLOQ) was 0.04 mg kg™'. Recovery ranged
through 81.0~105.3% (syn-isomer) and 80.8~105.6% (anti-isomer) at fortification level of 0.04 (MLOQ), 0.4
(10 x MLOQ), and 2.0 (50 x MLOQ). The coefficient of variation (CV) for isopyrazam was less than 10%
regardless of sample types. These results were further confirmed with LC/MS, respectively. The proposed
method is highly reproducible and sensitive and is suitable for routine analysis.
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Ao AFE-E isopyrazam (syn-isomer, =% 97.3%;
anti-isomer, & 96.3%)°] A48 EFFS  Syngenta
Koreaol| A H-<fito} A28t} Isopyrazam E5E2] YA
S acetonitriled] =4 500 mg kg TEE ZA|SI]
2°CoA ¥ HashHA F8A] vtk B F9 stock
solution 3]4{5to] ARE-SIGITE. F&F AR FE T I
olgk Ao ARE-E florisil (60~100 mesh, 728
Fluka (USA)ZT-E] F-48ted 130°CoIA 5A17F o] 2/ds)
ARl & AR89 TE. n-Hexane, acetonitrile 2 ethyl acetate
= J. T. Baker (USA)IA F9)3te] ARE-sI9.2H, dichlo-
romethane< Junsei Chemical, Co., Ltd. (GRH", Japan)°l|A]
TFYste] ARSIt 771 B 71EF Aok REAE &
© GRES ARSI AAY A F4H AIEE v ¢
o2 3} 371908t AlEF27](AM-10, Nissei, Nihonseiki
Kaisha Ltd., Japan)?} Z1&7]|(Lab. Companion IS-971R,
Jeio Tech, Korea)Z AME-al9oH, 598 747 8171
9l5le] =71 (Eyela NE-1001, Tokyo Rikakikai Co., Ltd.,
Japan)E AM&-aFATt.
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Isopyrazam®] A9 S 93 +A o FAES
Codex Alimentarius Commission®] ZFEAH AS5S 9
g A E 2Rl we Re @), FRe o, A
AFE AT, Qo] B e FUF= HEE F 659 tE
2 A5 A g SkEE AgE dr, o)

JF, g, Q0] B 3] Fmok Au) AlEe A9 o
FuIEA A Fiehs 7S Tty “EFFRRA
Al 7)) Aol whEl AT bk v Alse
polyethylene bagell ¥ —20°CE2 W& HEst] 4 A
TS F ot ARE-SISIT

[e

NE %% 2 BH

o sy TR

Me 32 85

g b AISZ2HE isopyrazamS FE387] $15H]
oo} F= A5 A& 25 0] acetonitrile 100 mLE
7Fet] homogenizerZ 10,000 rppmel|A 387+ vf =3}
Atk @nle} tifFe AR 25 goll 2 SR/ 20 mLé} 40
mLE 7kt 3027 WA, &3k ¢ & 100 mLe]
acetonitrileS 7}sto] 1A7F Bt 1 FEEATE F29
% acetonitrileS ZHFASIAL acetonitrile 30 mLE ZHA}
2 8715 Aol e e AT} geigit. Fxl ozl
40°C ofsl & AollM 2t - F5slko], F5IAE 1,000
mL &5¢] FoloiFel £/ XA EF S0mL, THT
400 mLE 7}5ke] n-hexane® 2 50 mL, 50 mLZ 23] )
stglem, FujdS 1529 anhydrous sodium sulfated-S
SHAA AT T A B, At dvlet i
ANEE AQg a3, T, 2o 9 39 AF9 7Aag 7t
FEo] 10mLe] n-hexane® 2 A-&3f 3}, 2 A=2ntE
a9 s Fsiion, dArjet fiFAES] B9 HEAE E
&2 AASH] $18F n-hexane/acetonitrile i 7g2S
F7sk. A2k dnje} thE A& ZHFE9 acetonitrile
2 X317 p-hexane 40 mLE 715l 500 mL &2 &
ANojFoll &7]3, n-hexane®Z XEIFAIZ] acetonitrile 30
mLE 7hste] 23] wHE e SRdch EejdS 15 g9
anhydrous sodium sulfate3-S FIAIA GFAIZ F 249 -
2=, A2AZ] T 10 mLe] n-hexane® & A|-8-3)|3to], &2
AZRulE Y9 E 4343139t} Glass chromatographic column
WA 15mm, Z°] 300mm)ol| florisil 10 g (activated at
130°C over 5 hours)Z} anhydrous sodium sulfateZ <F 2
cm =02 AHE FH & F p-hexane S0mLE  pre-
conditionings}3ith. 37874 Aete] =E57] Mol F=344
oAl A& p-hexane 10 mL 5 SmLE 718l §EA1A H
2]3Z, n-hexane/ethyl acetate (90/10, v/v) 8w 100 mL
£ 7kt 2A1A Wt 2 o]l =3y 7] Hof
n-hexane/ethyl acetate (70/30, v/v) E3-&u] 100 mLZ
isopyrazame E§EAIAH §EFHES EFHAUT A
40°C o]t & ZdollA st - sFstd, Aud REs
acetonitrile 5 mLE A-&3] 3+ & HPLC/UVDZ £413}3it}.

717124

Isopyrazam®] ZHtA] Al ARE-$F HPLC/UVDS] 4] =&
71& Table 13} 2ow, g3l 71714 2194 isopy-
razam®| retention time syn-isomer 14.7 min., anti-isomer
14.0 min.2|3{tk. HPLC/UVD #4& F3lo] Alg & AF
¥ isopyrazam o] B A 1S flste] LC/

MSE ol &350, $4 2& Table 29 2.
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Table 1. HPLC/UVD operating conditions for isopyrazam (syn-isomer, anti-isomer)
Instrument Agilent HPLC 1200, USA
Detector Diod Array Detector (DAD, wave length: 254 nm)
Column Phenomenex-C18 (4.0 mm [.D x 250 mm, 5 pm), USA
Temperature 40°C
Flow rate Acetonitrile : water = 60 : 40 (v/v), 1.0 mL min.™
Injection volumn 10.0 pL

Table 2. LC/MS operating conditions for the confirmation of isopyrazam (syn-isomer, anti-isomer) residue in crops

Instrument Shiseido nanospace-II, Thermo TSQ Quantum ultra

Column Unison UK-C18 (2.0 mm I.D x 100 mm, 3 um), USA

Column temperature 40°C

Flow rate 0.18 mL min.”*

Mobile phase A: Acetonitrile, B: 0.1% Formic acid in water

Time (min.) A (%) B (%) Flow (mL min.™)

0 20 80 0.18
2 20 80 0.18
10 60 40 0.18
15 60 40 0.18
16 20 80 0.18
30 20 80 0.18

Sample size 1.0 uL

Ionization ESI positive-ion mode

Capillary temperature 300°C

Tube lense (360 m/z) 55

Mass range (m/z) 100-400

2

A Ao hg 58 AFS ST 2zt
W ke FAe Mgl 1sopyrazam94 FFENL .04,
0.4 % 2.0 mg kg 550 HES 355 300 2 25l

W 7)&8 FAAGS St H5E W BY0AE

water H-ul A

9= 4.25 (syn-isomer, anti-isomer)Z F7F =

Aol A s5Eelth F7192 25°CA 1.3 x 10 mPaS
2 o] v Holw, 2} 2 o -NH71E &3t

o] GLC #40] ofgf& 2102 3dEo] HPLC-UVD
TS A|=3193T). Isopyrazam®] AH2]E

g 542 AR A= Fig. 13 2tk 2 25 210 nmel]
o o D& A Mg e F9Ee Bgou, f1sEEe firal
AR T Waledde] S FHastelr] flste] teo®
SNy Y20 et 717124 Hxs) B8 G 1S 254 SHFOE WIS,
B A7) BN i A2 isopyrazam®] =E|3teHe 5 whHom 4] St 2l Bol ARSEE /3 (reversed
23S Table 33 7t} Isopyrazame ©]A @A 2 n-octanol/ phase) column (C,g)2 AR&-3}o] sglom, AP} 2
Table 3. Physicochemical characteristics of isopyrazam (syn-isomer, anti-isomer)
Compound Molecular weight ~ Vapor pressure (mPa) LogP..” Watf;lsgoltl}.t;lllty
Isopyrazam (syn
pyrazam (syn) 359.4 1.3 % 10 (25°C) 425 0.55 (20°C)

Isopyrazam (anti)

 p-Octanol/water partition coefficient




A2 Z AFA Isopyrazam?| T

A

*DAD1, 15.012 (21.4 mAU, - ) Ref=0.005 & 19.999 of ISO_5P.D

254 nm

220 240 260 280 300 320 340 360 380 nm

LM 52 87

*DAD1, 14.372 (21.0 mAU, - ) Ref=0.005 & 19.999 of ISO_5P.D

254 nm

220 240 260 280 300 320 340 360 380 nm

Fig. 1. UV absorption spectra of isopyrazam (254 nm). A: Syn-isomer (SYN 534969), B: Anti-isomer (SYN 534968).

A A7 2HoA F7] & Ao 2 A= isocratic TS
$AHo 7 ATt Syndt anti-isomer 7F EE|7F EE
o|FAZL A AFE F E—r%«] ZHdol Ad

acetonitrile/water (60/40, v/v) 71 isopyrazam®] ¥4 =
o8 A8t
NEFE 2 HH

) A& F2

FEg Rkl A A= AR S T4 ARE
o NEYA A T Yol EAsh, 1 297 $R0
2 FojEe] 7] wEel B3 HolA = WIS f71E
e ASE A3 AR PR ARAO] Hol FRE F
Z 885 95 7 ok wetd AE WiRRe] IR0l &
oF FHW FE HEL UL F Uk £8Y 71809

=]

acetone, acetonitrile & methanol& T2 ARE-3H}(©]
2012) AFolM = i T2 AISZFH isopyrazam
S FE3] Slgk SR HSA sk MREAHA £
Zﬂ_j da] AREEI Q= acetonitriles ARSI
(AOAC, 2005; US FDA, 2002).
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2) -8 Fup

FEEZNEH isopyrazam’J i €l FEF T FAHE
Age &8 EFES AAG] Y93t dichloromethane B
© n-hexane?} 22 HISA 71802 29 BafHE <
Helazt sttt 4 o woFe FEAS P ATE
T2 3438 & p-hexane, dichloromethane 3 ethyl
acetate®] 2845 HAsIATE Ao iz mE
isopyrazam®] HHl §&3} S ZARSE A3 Table 4, 59}
Zdy=

Isopyrazam®| 8N 1,000 mL £-3F2] F-A 5o
g3 71sk & XIS S0mL, THS 400 mLE 718t
¢] n-hexane, dichloromethane % ethyl acetate -2
Z7A0] E BEull g &3 RS FASH ﬁy,} 50 mL &9 &
m 2 33] A o}ME o Al EElEe) R 95% o]/

FEE Bt FE2E A EEY ‘%}?‘5]17} A5 A
02 AGEE phexaneS HHjEwjE o] 28] EuyHS
AR THC]9 S, 2012). HH p-hexane/acetonitrile -8j
HE HFAL Aol SAEH A A FE o]
= AR - FujAA F hexaneFT O E FHjE =

H 24 W EAe AAZIIL 7=t A A2

Table 4. Liquid-liquid partitioning efficiency of isopyrazam (sy»-isomer)

Solvents n-Hexane Dichloromethane Ethyl acetate
1L 2nd partition recovery (%) 98.6 99.3 101.6
P11, 3rd partition recovery (%) 99.2 101.1 102.8

350 mL of saturated. NaCl + 400 mL of distilled water + solvent (50 mL, 50 mL)
50 mL of saturated. NaCl + 400 mL of distilled water + solvent (50 mL, 50 mL, 50 mL)

Table 5. Liquid-liquid partitioning efficiency of isopyrazam (anti-isomer)

Solvents n-Hexane Dichloromethane Ethyl acetate
“1. 2nd partition recovery (%) 102.8 103.9 102.8
P11, 3rd partition recovery (%) 104.2 105.4 104.7

¥50 mL of saturated. NaCl + 400 mL of distilled water + solvent (50 mL, 50 mL)
®50 mL of saturated. NaCl + 400 mL of distilled water + solvent (50 mL, 50 mL, 50 mL)
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Table 6. Recovery of isopyrazam (syn-isomer, anti-isomer) in n-hexane/acetonitrile partition

Recovery (%)
Compound — —
Partition [* Partition 11*
Isopyrazam (syn) 104.4 106.9
[sopyrazam (anti) 102.8 103.9
940 mL n-hexane saturated with acetonitrile + 30 mL acetonitrile saturated with #-hexane (2 times)
40 mL n-hexane saturated with acetonitrile + 30 mL acetonitrile saturated with #-hexane (3 times)
Table 7. Effect of n-hexane/acetonitrile partition (HAP) on the removal of nonpolar co-extractives
Amount of dried extract (mg)”
Crop Removal (%)
Before HAPY After HAP
Brown rice 796 380 522
Soybean 920 393 57.2
Green pepper 76 42 44.7
Mandarin 7 42.8
Cucumber 4 25
Korean melon 4 25
325 g of crop sample

P After liquid-liquid partition of acetonitrile extract

n-hexane/acetonitrile ZHHe FwjE &S A A
Table 63} 7t} 500 mL 82| #HoIFol isopyrazam®]
EFgNSs A 718 F acetonitrile® EIAZ -
hexane 40 mL= 715t n-hexane® 2 E3}A7] acetonitrile
30mLE 23] 3 33] AA|skle W BT 100% o)<l 2l
£S5 5o 23] HulE A3t n-Hexane/acetonitrile -
S o shkE Al A8ate] ZF Alge] gk 41743
BEE AA 282 AR A3 Table 734 2t @]9} of
F A8 7S 722 796 mg, 920 mge] F& AZxE| ti3)
50% ©)d2] A A EE-E B n-hexane/acetonitrile F-H
< FUbeISlnh. a5, 7, Qo] B e AR e AA

&80] Yo} n-hexane/acetonitrile F-ul 242 vl Al 5153 ).

2) Florisil & 2 nlEa)3] HAH

s R oA el 7171 w48 Qs HE A
A olM HFAoR o]gHe FRAARvEIYIHS
EE AAYRCE 7P Bol AR-ahe WHolth 521
2+ alumina, florisil, silica gel ¥ AT Fo] o,
isopyrazam®| ©|8}e} £ yEste] F7F 549 JARE
Ao BFEH 07 AREEHE florisite AR A5
t}. Florisik silica (Si0,)2} magnesia (MgO)e &3 - 8§
sto] Axg P FRAEA FA 9 AL HEEA 0]
48k Aol AThHe]YE, 2012). n-Hexane/ethyl acetate
o EdEME AREEt]  FHAY WS Systaat
isopyrazam®] 4% ¢3S ZAKSE 23} Table 8~113} 2t}

Isopyrazam®E.t} WE2A] &5 = HEAS AAS] 9
o AHE 8= 100mLe] §W=E &SNS
isopyrazam®] 8-%°] §1i= n-hexane/ethyl acetate (90/10, v/
v) EFEE A8 o, isopyrazam®] TS 3]s
7] 913 &&8vle 100mL 7S REAAS W sn-
isomer®} anti-isomer 25 98% ©] €% ¥ n-hexane/
ethyl acetate (70/30, v/v) S80S A4 3Tt

A_-|' H B2

B AolA st B8-S 483t isopyrazam®]
TS et A3 Fig 29 29%49H, isopyrazam®
A4 i FAE A5 ARREIHAN HHEEe &
5] x] okt B3 isopyrazam®] H4 i} Al 5 En|
9} th%F A|E+= n-hexane/acetonitrile BHlH-S 28-3le] B
o 7 gEeiEay Axs gud UATH
ko] FAlg] Al&o) isopyrazame 3| S E3)a)
o 35E R0 E AYe & dYs 2AAA S T
ot 38 B AFAE 4SS A Table 12, 133 2t
Syn-isomer2] F]FE2 81.0~105.4%C12™, anti-isomer
o] BFEE 80.8~105.6%2 TiHE A& TF B Aew
of AAglo] FHREA7IES] 3]FE 70~120%2] Helek &
Ao BEF 10% PIHez FAREAY 7] 20%E
AZATHEIFE, 2012). Isopyrazam®] A#HEAE 0.04 mg
kg™ o]t
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Table 8. Elution profile of isopyrazam (syn-isomer) on florisil column®

Syn-isomer recovery (%)

n-Hexane/ethyl acetate (v/v)

0~50 mL 50~100 mL 100~150 mL
95/5 - - -
90/10 - - -
85/15 - 17.6 62.2
80/20 42 824 11.0
YActivated florisil (60-100 mesh), 10 g, was pre-washed with 50 mL of n-hexane
Table 9. Elution profile of isopyrazam (anti-isomer) on florisil column®
Anti-isomer recovery (%)
n-Hexane/ethyl acetate (v/v)
0~50 mL 50~100 mL 100~150 mL
95/5 - - -
90/10 - - -
85/15 - 6.0 52.7
80/20 - 75.6 25.6
“Activated florisil (60-100 mesh), 10 g, was pre-washed with 50 mL of n-hexane
Table 10. Optimized elution system of isopyrazam (syn-isomer) on florisil column®
Syn-isomer recovery (%)
n-Hexane/ethyl acetate (v/v)
0~50 mL 50~100 mL 100~150 mL Total
Washing (90/10) - -
Elution (70/30) 82.5 15.9 - 98.4
Y Activated florisil (60-100 mesh), 10 g, was pre-washed with 50 mL of n-hexane
Table 11. Optimized elution system of isopyrazam (anti-isomer) on florisil column®
n-Hexane/ethyl acetate Anti-isomer recovery (7o)
Vi) 0~50 mL 50~100 mL 100~150 mL Total
Washing (90/10) - -
Elution (70/30) 65.1 38.6 - 103.7

dActivated florisil (60-100 mesh), 10 g, was pre-washed with 50 mL of #-hexane

Bl AuY

isopyrazam Z]"rr‘r‘gl A = HEH IS Sl
LC/MSE o] &3+ A &Rlg 71714 S &4t
LC/MSE ©]8-3}9] isopyrazam®| X%

¥ EAERE & g EPEA] intensity
7} =& 4 jon ¥ fragment ion 72 LAl total-ion
chromatogram (TIC)S &R3}5 ) TICEHE AL isopy-
razam2] mass spectrum®ZFE selected-ion monitoring
(SIM)&- 4 fragments A4 3} TH(Fig. 3). Isopyrazam®]
HEE AIZE 2 LOMS SIMS 913t fragment®] m/z 3

£2] mass spectrum’

Table 1401 YRS, o2 g LO/MS 2718 o &4k
B AFo A&g R A1 04]1_ Fig. 49} 7t}
A i AR EATERERE s Bl F
2 fragment iong FIgo ZH Eﬂr AF4 d= A8
Qlo] 7Fsst=s siaich. w4 Wi S LO/MSE A<
218} W] monitoringH= SIM channel®] & 3t}siA] A

3l O].ﬁ /1\_ zl—.O_(S/N) 1;117]_ Ll—o].xl o= 1:1/\4 /\]_g_ai SIM
channel®] AAL 37 o|YE A= Ho] FA 7S
?lste ZasIATHCIY S, 2012).

2 Aol AME-E isopyrazam®] T s4HE FAE] AR
ANA Tt G2 EC] peak’t HAEA] ekokom, QlgHo=Z
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A B
. |
3 Brown rice
i:; 2 A: Control

i ; B: Fortification (0.2 mg kg)
i

C D
§ : Soybean
E?. i C: Control

D: Fortification (0.2 mg kg

Green pepper

Relativeresponse

‘ E E: Control
l ;; F: Fortification (02 mg kg')

Mandarin

G: Control
H: Fortification (0.2 mg kg™)

Relativeresponse

Cucumber

I: Control

Relativeresponse

J: Fortification (0.2 mg kg”)

Time

Korean melon

K: Control
L: Fortification (0.2 mg kg")

Relatiy

7s % 35 3 o E3 3 s
Time Time

Fig. 2. HPLC/UVD chromatograms of extracts for the analysis of isopyrazam (syn-isomer, anti-isomer) residues.

Table 12. Recovery and LOQ of isopyrazam (syn-isomer) in representative crop samples

Fotification Recovery + SD (%)” LOQ
(mgkg™) Brown rice Soybean Green pepper  Mandarin Cucumber  Koreanmelon ~ (mgkg™)
0.04 99.3+93 103.4+ 9.5 81.0 £3.5 83.0+7.0 89.1 £3.5 1054+ 93
0.4 104.0 + 4.7 883 £ 1.5 101.1 £ 1.5 104.0 +£ 0.9 993 +34 1023 £2.7 0.04
2.0 884 +2.1 87.7+2.1 88.7+2.0 903 +43 91.7+29 88.2 +3.1

“Mean values of triplicate samples with standard deviations

Table 13. Recovery and LOQ of isopyrazam (anti-isomer) in representative crop samples

Fotification Recovery + SD (%)” LOQ
(mgkg™) Brown rice Soybean Green pepper ~ Mandarin Cucumber  Koreanmelon  (mgkg™)
0.04 105.6 + 8.8 88.3 £ 6.6 86.4 £ 5.7 86.4 + 0.1 103.7 £ 5.7 99.8 + 8.8
0.4 100.0 £ 5.5 80.8 £ 1.3 1002 +2.8 973+ 12 95.6 + 4.0 969 +24 0.04
2.0 88.7 £ 2.1 90.0 £ 2.6 872+ 1.7 87.7 £ 4.0 89.8 £ 3.1 852 +29

Mean values of triplicate samples with standard deviations
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Fig. 3. Total-ion chromatogram (TIC) of isopyrazam in LC/MS under ESI(+) mode and ESI(+) mass spectrum of isopyrazam.

Table 14. Molecular ions for selected ion monitoring LC/MS during confirmation of suspected residue

Fragment monitored (m/z)

H
z
8
2

Relativeresponse

Korean melon

K: Control
L: Fortification (0.2 mg kg")

Retention time (min.) Molecular weight
SIM
Isopyrazam (syn) 18.78
. 359.4 360
Isopyrazam (anti) 18.43
A B
; H Brown rice
23 ;;‘ A: Control
B: Fortification (0.2 mg kg")
Time Tin
C D
g g Soybean
Zf S C: Control
D: Fortification (0.2 mg kg")
Time fiume
E F
‘ Green pepper
5 E: Control
F: Fortification (0.2 mg kg")
Time Tim
G H
Mandarin
G: Control
H: Fortification (0.2 mg kg)
Tim Tim
I J
E ‘ Cucumber
5 5 I: Control
J: Fortification (0.2 mg kg")
Tim “Time
K L

Time

Fig. 4. LC/MS ESI (+) SIM chromatogram of extracts for confirmation of isopyrazam.



Zyzke] RFES H71E A RoME BY3 HEE A7
of &3 isopyrazam®| FHRETRS 1 = QST
webd LC/MSS SIM 274g o] g8 7S¢
ol-&-gt Pt tEo] isopyrazam®] T
A BAawo g €83 4= 9},

2 =

Isopyrazam®]] tha}e] HPLC/UVDE ©]-8-3F A2
FeoF BAES dYaiinh. w4 wAE 3}
FstRor, Alg A 9 717184359
A0S T ALefsi3itt. Isopyrazam®] Wi &
@n], tiF, 225, 7, Q0], Fe))e] A 52HE 2t
acetonitrile® FZ3}3L n-hexane® & 1| F=31%
ujel )5 A|59] 79 n-hexane/acetonitrile -
F7IR ggste], A 2 8548 M=ol ohE
o] e A= AE7HA] FAWE A5 WHelE 2
HZAOE florisil & ARZVEIHIE o &5 4
< ol&at FEAS FAFOEN HMIEHS Has)
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2 9 Isopyrazam A9t FFOE AA| o= FARAHC] FE o] QA Gof FAHE T FFsF A4S
Ak JE A gl d@si & AFe @R, o, AF, i, 3, LolE dE SHEE A
isopyrazam®l] thgt 38 7 EAEES SRstat A=A Isopyrazam®] synst anti ©13AAE
ofe] 7K &, Wi 2 AAPE S vlastEA HA Y 20s S5 7 BAEES etk gk
% ¥ isopyrazame acetonitrile® &3 § n-hexane 2 - FHl3}H o, florisils o83t HA|S &
HPLC/UVDZE % X315tk A& 5 dvle} U5+ n-hexane/acetonitriles ©]-8-3 FAA1A 348 F7FITh
B B jsopyrazamol] e+ &A= 1.0 ng (SN > 10)°]9 2, B4 Z3A= 0.04 mg kg'o]UTt &
isopyrazam syn3} anti-isomerol Al Z}7 81.0~105.4%, 80.8~105.6%C1%1.2H, ¥HE 7F B4 0 2= 10% vk 3AT.
AR gk ER1E 218t LOMS SIME o835t 2 Aol S isopyrazam®] AH-2 975 4
B 2 APA, BA3Fe] HAe IHT o FAE F el v dAF 2 A e i 3 B4
Hog &8E F US A0E AlEH
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