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Determination of Amisulbrom Residues in Agricultural Commodities
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Abstract This experiment was conducted to establish an analytical method for residues of amisulbrom, as
recently developed an oomycete-specific fungicide showing inhibition of fungal respiration, in crops using
HPLC-UVD/MS. Amisulbrom residue was extracted with acetonitrile from representative samples of five raw
products which comprised apple, green pepper, kimchi cabbage, potato and hulled rice. The extract was diluted
with 50 mL of saline water and directly partitioned into dichloromethane to remove polar co-extractives in the
aqueous phase. For the hulled rice sample, n-hexane/acetonitrile partition was additionally employed to remove
non-polar lipids. The extract was finally purified by optimized Florisil column chromatography. On an
octadecylsilyl column in HPLC, amisulbrom was successfully separated from sample co-extractives and
sensitively quantitated by ultraviolet absorption at 255 nm with no interference. Accuracy and precision of the
proposed method was validated by the recovery test on every crop samples fortified with amisulbrom at 3
concentration levels per crop in each triplication. Mean recoveries ranged from 85.3% to 105.6% in five
representative agricultural commodities. The coefficients of variation were all less than 10%, irrespective of
sample types and fortification levels. Limit of quantitation (LOQ) of amisulbrom was 0.04 mg/kg as verified
by the recovery experiment. A confirmatory method using LC/MS with selected-ion monitoring technique was
also provided to clearly identify the suspected residue. The proposed method was sensitive, reproducible and
easy-to-operate enough to routinely determine the residue of amisulbrom in agricultural commodities.
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ol gk b FrE HiEA] o] Fojxof & A|oltt
(Kwon -, 2008).
Amisulbrom[3-(3-bromo-6-fluoro-2-methylindol-1-
ylsulfonyl)-N, N-dimethyl-1H-1,2,4-trazole-1-sulfonamide] =
2007 5542 sulfonamide?] A=A 2 W AW PIESZ
TEole] 352 JATOEM Wil el ow 2t
T = gl Sioh dFelMe X 3 ZAke] Al
(US/EPA, 2011), =tWiellX= 25, w3, 24, g, 3,
o, BEntE, ) & ohdek 2= A Al =W, S
W, 9y 3 WeHSS WA B ARSE L Qlom (s
FAER Y], 2014), M H73E7]F(MRL)E
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0.05-3.0 mg/kg
2014).

Amisulbrome 3E2F2F0] 46631 (C3H,;BrFN;0,S,)°]
3 ==70] 128.6-130.0°CS1 914 Aot} 2} wjof 27}
o] sulfonylZ15 3L 2lo] SAo] & ACE i
A gk Z} sulfonylZ]9} A8t e FAaPA ] F4UA7}F
slous Az B4 el o sfz)de] glok. webs n-
octanol/water 8] Al5=(log P,,)7} 442 HIH] AE F
3 stgtEold, g2 f7lelelle 2 galEe 54
UERA R Bof] 3k gal =& Yol 0.11 mg/LE YeRIt
(US/EPA, 2011).

Amisulbrom =W &3 FHFEHEAY 4.1.4.127
(AF9JekEerdd, 2012)e SPE A $ HPLC (high-
performance liquid chromatography)@ £413}= ®Ho] A

AlEO] o, theket AlEte] MRLe| AR =0} §laof
T Bkl Ajafel tisiAnt Rl A8E
0131 SPE Aol Aoz <lste] AHAY & FA =7}
¢ 7} v} B3 8 5(2012)% HPLCE ©]&-3}o]
I o, AAeE 2 AL FAE Qs 4
57t FeEA e, A4 dEA sAES
o BMx 49 2 358 59 A5 A3t o
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ol ARE-3F amisulbrom (Fig. 1) % 99% ©]/3
o] BM8 H¥FES Dr. Ehrenstorfer GmbH (5¥)ZH-H
A5k ARSI EFEE9] stock solution acetonitrile
ol 1000 mg/Le] §== ZAsto] —20°Ce] WEaLollx B
shAA o Alujt} 45k ARESEAY. Florisil {60-100
mesh, J. T. Baker (W] 2)}-2 130°ColA] 3123 o] 4} 7kdat
o &Aslet & ARS-EIATE n-Hexane, dichloromethane,
acetonitrile ¥ ethyl acetate= FFEA-82, deionized
water= HPLCSS J. T. Baker (=hell A FUske] AR5t
Aok 71eF 7180 9 TR ok NS e ZHRE
28-S AREEIITE 55715 Eyela NE-1000SW (ZH)E
ARSI, FAME A B SR AU A (IKA, Ultra-Turrax
T-25, Hl=0)E ol-&-3te] wif & w23} 33t

=AM2 A
A W RS HF 5 ARHE1EEF

o}
FOPHA, 2014) T amisulbrom®] A&l 5EEH e &

Ho - Ea¢ - 0lgs - MeD
Br
N—cH,
N
—=S
0= ~N—N CH
N ~Noo N
(55K, 0

Fig. 1. Chemical structure of amisulbrom.

Table 1. HPLC operating parameters for the analysis of
amisulbrom

HPLC system Agilent 1200 HPLC system

Column YMC-Pack Pro C iz RS (4.6 x 250 mm, 5 um)
Column Temp. 40°C

Mobile phase Water:acetonitrile (20/80, v/v)

Flow rate 1.0 mL/min

Wavelength UV 255 nm

Injection vol. 20 uL

AL BN 51990H, Codexo] ZHFEAW o
FE AT (Codex, 2003)7 = 2H|#-S 7ekslo]
Fe v, ARe 2, Aafe 15 9 S, 4R
A AE AR AAsIsith dv, A}, a5, wiE
gl A ok AlEE A Y REA §71F AFA
55 7Y 5 AFTA A AA A (*‘Ml%k%?l

"JFJ 3to] ARg-SAT ﬂ%Z?L A&

IH o2

o
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HPLC-UVD/MS 7|7|8M =7

Amisulbrom®] #F 4o = Agilent (P]=F) 1200 series
HPLCE o]&3atl, #8-8 ZH> YMC-Pack Pro Cy
RS (4.6 x 250 mm, 5 um)E AMESIATE JAREe A elS
9g LOMS #Aol= Agilent (F1=F) 6110 Quardrupole
LCMSE AH&-stith. ZH2te] AMI gt 42712 Table 13
Table 2¢1] YERH AT,

FH

FAZY Y 2MHEIEHAH (Limit of quantitation, LOQ)
Amisulbrom®] stock solutiong 8413} 0.05-10 mg/Le]
sl HEE el BRGNS 2AEk, 7 20 ls
HPLCOl| F9)3lo] #A13) peake] W3S 7|F0 2 ¥F 7
FAS sk 3 #497]7]19] A EA (reproducibi-
lity)S 7743171 931 0.5 mg/Le] amisulbrom #5842
HPLCO 1591 14 £, AZrE T3 4] retention time
(Rt) 3¢ peak ¥2]¢] WOl & ¥l F7le}3iH.

AR e F5of S ARAA ZHEZ o
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Table 2. LC/MS operating parameters for the confirmation of
amisulbrom

LC/MS system Agilent 6110 Quardrupole LC/MS
Column YMC-Pack Pro C;3 RS (4.6 x 250 mm, 5 pm)
Column Temp. 40°C

Mobile phase 10 mM ammoniugloa,lc‘:;c/‘?)te:acetonitrile 20/
Flow rate 1.0 mL/min

Injection vol. 10 uL

Ionization ESI, positive-ion mode
Drying gas N,, 12.0 L/min
Gas Temp. 350°C
Capillary voltage 3.0kV

Mass range (m/z) 100-500

EAFA] @S RIS &, BA717)9] AegeAle A5
2 BN3lA Fo] TS AXkse] olgle] Alaka e 2
& M=o, Y 5202 amisulbrom * 2|3 3|4
& Ao ATk

LOQ (mgkg) =[717] 838 (ng) / F+HFH(LL)]

x MEL(mL) / A EH(g)]
ANE F& % 24
FAHE AR 25 goll acetonitrile 100 mLE 7FskaL (& ] Al
59 9= F& A 20 mLY S/HTE 7 F 307
2ste] wg] Fa3kgl) TRA A Aol 287F 114 vl
(12,000 rpm) FEh. FE2ES 9FA(Toyo No. 6,

ARy7} ZA2E Bichner funnel AolA o338l A&
SRAVOIA HE 29 acetonitrile 50 mLE o] QA
o] ojzjolz} ATt T3 22AS | L L] oo
o &713 E3AF 50mLet FHT 450 mLE FH7he
% dichloromethane® 2 50 mLA 23] ¥d] F=3191c). &
FZ9& ¥4 sodium sulfatedl] 5244

2re T 40°ColA Y F5, A3EelTh dvE A9
Sk Al 59 AFEL p-hexane 10 mLel| A-&335ked Florisil
2 AZvEa e Ay FAEA A Al ¢

ol
=

%1 dichloromethane

=]
AFES vY acetonitriles E3AZ] n-hexane 40 mLo
Agssted 250 mL &3] EAojFo] 273 ulﬂ n-

hexane ¥3IA|7] acetonitrile 40 mLA 0.2 23] Huj 3
StSith. % acetonitrile FE-S 40°ColA 729 &=,
n-hexane 10 mLo| #8313k Florisil &

2 AzvtEa vl ST

74

]
AL e

Florisil & 3 20(E 124 0j
W73 1.5em, 4ol 40 cme frejddel A4z
10 ¢S 714 S4g &, 3¢9 75

Florisil
sodium sulfates L 9
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O

=
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Fig. 2. UV absorption spectrum of amisulbrom.

o] H7Fslith. Aol n-hexane 50 mLE 78l Aetel] 4
ol p-hexane®] B2 AEE FFA17 HHA T p-hexane
10 mLol =91 A& 8§98 7}15le] oF 3 mL/mln«] HFEog
FEAAT. FHA FHe] =557] A% n-hexane/ethyl
acetate =-&H4(95/5, v/v) 100 mLE &ZA1A HH T A
2} n-hexane/ethyl acetate &3-8-94(85/15, v/v) 150 mLE
SEAA QAT Amisulbrome] £E¥ 2 40°CollA
9t B, A3l ZHFE-S water/acetonitrile (20/80, v/v)
10 mLel| #j&3)5le] HPLCZ #4315t}
SAE0 L8t amisulbrom?| 38 ZHA
?ﬂ—_rLOﬂ/\ﬂ U3 amisulbrom FHFEAHe &8 2
37| flte] AA| FAEE AlEe) gt 35
}Oiﬂr , vRAE ZF O FsoF sk AR
, LOQC] 108 & 50ujol] 3|3l amisulbrom
ZV# o2 A vy 7] SAHEE
FE&I A AE S

e

X

BMx7{o| &2

HPLC =3
Amisulbrom®] %7 HPLC #4335 A43s17] ¢85k
acetonitrile] £33 Smg/le] ¥FEFS on-line HPLC/
DADZ ©]-8-514] 190-400 nm H$]olA -‘JEH—@—’FJ}Z}(k max)
S A S48 194 nm, 218 nm 2 255 nm‘f’ﬂ/\i
#HAE e, E4AFE 1941m, 218nm 2 255 nm &
o2 Yol th(Fig. 2). Amisulbrom®] F+4 3 194 2
218 nm oME FBAF7L Eol BANEE =4 A
ANE F I FE25= HAEEr ol &2
FTY AR oFEIT. wEpA A
T A Ao R Yol B &
Aol 255 nmE HAEIFOR HH
l"i‘a]% AHLE CAl¥e YMC-Pack Pro Clg
RS (4.6 x 250 mm, 5 pm)E O] L3137, 0| 54O 2 ami-
&l 2] a4 HISA SHEdS 7jbete]

==

l‘

oy

sulbrom®] A=
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Fig. 3. Chromatogram of amisulbrom standard solution (20 uLL
of 0.1 mg/L in acetonitrile).

acetonitrile &S ARESIITE ©]F% 5 acetonitrile®]
TEE gElste] MF-EAIZE 9 peakd] o|BWF 5 AHE
st Axh 58l £](isocratic elution) Z7NA water/
acetonitrile (20/80, v/v) T-gdo] HEE A7t =
SHoA 7P A Fs UERIIeH (Fig. 3), old
amisulbrom®] HFE-SAIZRS 8280t e AEE
SA1717] $l8te] 7187 &2 (gradient elution)S AM&-SH
TE Aot o]y gk A EAAIZe] ulg- oAz A
o] 54wl &2 7ol Hlste G5 o] AUt & 4
o

“ . hal
¥ A BAe N Y F DAL vl BARYe] &
Yslojof S QYA AR B go|E BAEe] YA
SRl Bt e 58 2] 242 skt

717184 A AEIAE ARvEIHNM peakE HE
g T e MEEE Yvstet A=rRETH ollA S/
N (signal/noise)]7} 3042 Ueill= 29 5= 49
Hup AEde] Holr|BR A& {5 A sk A3}
= ot} ¢, A= A2 vEIH ] A A 4lF]
go] grEo] BAAAE FASE F e TEEMN,
AZrlETY oA HEE peake] SN H|7F 10 o)
Z3H19 3l olhE UEE AR TEE ovgth
(Fong 5, 1999; Miller, 2005). Table 12] HPLC Z7olA]
amisulbrom FF&AS At SNHIE ANk A3t 7]
7142 A #3HA|(S/N > 10)E 2 ng T30t} 3, 717]
Ao ok W7E 98l 0.5 mgkg FES EFEES 15
HORHE F=9) A8t BEEAIZ H peak W49 WOl
TF(CV, %5 At AR A7 AAS A3, F A2
ntEI Y] e M H) 2.7% vlte] oxkE e
Wol 7171 24 Al eEgHola A e BAE 3T
T A=< RIS TH(Table 3).

SHH, amisulbrom®] FEH F899(0.05-10 mg/L) 20
uLE HPLCO| =%, A 8te] 4 Aol 3|2l
y=29.63x — 0.22 (R’=0.9999")2 ¢+ 244 vep
ATHFig. 4). =, amisulbrom 71718 ZFSHAI] 2 ngof| 4
Bl 2 100931 200 ngZkAle] B Al tigk sAA S

SN - BAH . 0"

SoL TS

an

L MO
=] SorT

Table 3. Reproducibility of peak area and retention time of
amisulbrom in HPLC

Parameter Retention time (min) Peak Area (mAU)
Minimum 8.243 13.5
Maximum 8.324 14.9

Mean 8.281 14.5

SD? 0.02 0.39
CV? (%) 0.30 2.68

9standard deviation, Ycoefficient of variance.

y=29.63x-0.22
R?=0.9999

Peak area

Concentration(mg/L)

Fig. 4. Calibration curve of amisulbrom in HPLC.

7H R=099 oo Fe| o] AYHAOBE v
WA HE R WY AR F RS vdges 4%

sk Zo] TFs e,

NE 3% 4 BB Y

E42HE AR ZHE amisulbrom RS FE37] 3 &
W) 2= acetonitrileS AFE-3FSIT}. Acetonitrile H|SA &
ofo] FZof] RO E ALGEE HFA SulEH olv] B
2 AFAE 9Jate] FoF FEo 2 &&F AFAe] A
BE v} Stk FaHE FEA0RTYH i) AR A F
Z5E Y EES 1oz AAG] 93 ZAHAReRE
© H-of FHPHS AR &, 7848 718 &Y
S O] A FIE A & A vaA &

%
2 2 FEste HE ARSSISiET], ©l= US FDAY
ot} AOACHNA F7HH54 FoF Aol tiste] B4
° 2 AH-EHH(AOAC, 2000; Lee 5, 2008), AR &
He] FE5AAYS AT 7 A= Aol At 20 Enj=
n-hexane, dichloromethane/n-hexane 3, dichloromethane
T 4TS A, U AR BHEsS ZAFSISITH(Table
4). O 429 -9 Fajzle mE 2eEss 2ANS
A7} p-hexane €9 100 mLE 23351992 w amisulbrom
9] FFEL 89.4%F5F0] 2 dichloromethane/n-hexane
(2080, viv) 100mLE EI3I9S w I
92.6% <=, dichloromethane/n-hexane &%+9(80/20, v/v)
100 mLZ 283198 v 3482 92.7%, dichloromethane
50 mLE 23] yhEste] £33l W 3582 952%F 1
Effjo] ul-gu Tve] H-of Fujz71S amisulbrom®] HY
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Table 4. Efficiencies of liquid-liquid partition of crude extract by four different solvents for amisulbrom

Recovery (%) ¥

Compound
pou Partition I*

Partition I1

Partition I11 Partition IV

Amisulbrom 89.4+0.2

926£1.2

92.7+23 952+0.6

9 Mean values of triplicate samples.

® Partition mixture: 150 mL acetonitrile + 50 mL saturated NaCl + 450 mL distilled water.
I, 100 mL n-hexane, II, 100 mL dichloromethane/n-hexane (20/80, v/v), 1II, 100 mL dichloromethane/n-hexane (80/20, v/v), IV, 50 mL

dichloromethane (x 2 times).

Table 5. Efficiencies of n-hexane/acetonitrile partition for
amisulbrom

Recovery (%) ©
Compound — —
Partition ® Partition
Amisulbrom 101.7+£1.0 1024 +1.2

% Mean values of triplicate samples.

® Partition mixture: 40 mL #-hexane saturated with acetonitrile. I,
40 mL acetonitrile saturated with n-hexane (x 2 times), II, 40 mL
acetonitrile saturated with n-hexane (x 3 times).

2|2 M43} Dichloromethane -9 Euj3}4 o] 2]
st A= Fof ZgE el vSA 2 Ve HelEE
o] AAE ALE 7=, 4] A& dichloromethane
Fo2 A AT 7 a7 wiie] AARA =
olgfdt A AT 717154 Al XA M e EE
column ¥ HE719] 43 G3slE 2 sEE B=A] AlA
glok & M=ot U Al F dvle §A7F ¢ 1-
3% = THrEO] AE /‘]EO]UE olglgt F4] AAZ

3t n-hexane/acetonitrile EEIHS F712 FA)EH E}(US
FDA, 1999; AOAC, 2000). Table soﬂ e nfe} o]
2] n-hexane® 2 X3}AI7] acetonitrile® 23] FHiIAS o,

4 o :
% % W3y HaEEEY] AR AoR BUE
) 03 ARRRE e G Tl B
Astes, 27149 FAHYol BaF Aow

& 3}
4

o TN OFF My &

AgntET o] o3 FAHS HES)
EU}E:’—EHJJL ZHEoF w4 Al 7P Bl o8-8k WY
o2, FHAZE silica gel, Florisil ¥ aluminaZ} %] A}
S5} o] F Florisik> AAe} ko] A A7F Holu nj=t
°] FDA (19994} AOAC (2000) 5ol 7P ©o] ARg-s}
= Wolth, B A% amisulbrome] =438 13l
Florisite S2HAIE A4 silon, &nje] 54 =4S 9
3ll n-hexane/ethyl acetate <9+-8-H2] SujA|A|E A&t
A3}l A} s tH(Table 6). Florisil S22 2 rtE 1) 9]
£ g gt 4 2H S o] 83k] amisulbrom?] 3
&S ZAKSE A3}, n-hexane/ethyl acetate &3+(95/5, v/
v) 100 mLE pre-washingdt $-, n-hexane/ethyl acetate &3}
A (85/15, v/v) 150 mLZ &&T 7% amisulbrom &2
380l 10L1%E HAEH $iAA T 7P 58 3
£S5 YEQOEZ Florisil $2 AZrfEIHE o]

amisulbrome] A 257} /AL, 38 Bk G Bael BB AAT A 271E BANLE S5
o 3Fgo] A WA &v FE UEleEE, Atk
A 2 854 THIEEC] AAE 218 n-hexane/acetonitrile
e iR 12 ARSI 3 fA] gl 0.1- SME AE 5 amisulbrom®| EMMEEA U 3T
04%2H WfA AEE BREE 2, 28, E B AT 2 A7l SRig AR 32 2 A4, o3 7R
AMe AA=EE S A A 2 EE ol ¢ HF& F5F A A B 483 A= Fig. 59F 2t
43 agskEas Aol 1 B4 B3 Eavllagen Tt paEel A% Amsell daselt 5Ua o
& p-hexane/acetonitrile w9 285 A=kt 5 Akl ZHdEE o] EAIEHA] e SRlsiAL, w4
71718] BFIA(LOQ)SH A&, 22|l FA4HE 9o &
Florisil % 20D MMZ9 X5} e At BAHE AFIAE A=l & o
AR HrE amisulbrom®] A Al A37] ool ol ToA FEoF FAHE AROA THlEHo] EAIsHA e
Table 6. Elution profiles of amisulbrom on Florisil column
i Recovery (%) ¥
Elution solvent (v/v)
0-50mL 51-100 mL 101 - 150 mL Total
95 : 5 (n-hexane : EtOAc) 0.0 0.9 0.9
90 : 10 (n-hexane : EtOAc) 24.8 122 99.2
85 : 15 ® (n-hexane : EtOAc) 83.3 0.3 101.1

10 g of activated Florisil (60 - 100 mesh) was dry packed.
® Pre-washed with 100 mL of n-hexane/ethyl acetate (95/5, v/v).
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Fig. 5. Typical HPLC chromatograms of agricultural commodity extracts for the analysis of amisulbrom, fortified at ten-fold of LOQ.

S go1gt & A= amisulbrom?] FHEAE 0.04 mg/kg LC/MSE 0|88 MF&E2| xH&el

ol e, A 71521 Codex (Codex Alimentarius Commission, shE, 7k £ AFAAS 8137 $8t LC/MS
2003) 2 AFFH Ay AF 344 (Lee, 2012) of ogt A1 FHE F7FEATH. LOMS 4 Al 24
A Wshe ARsFEAY 71 0.05 mgkg ©l3 & A QR BEATZERE SLHE Bxoled Fo
= 88719 12 olate] Ak 71l Agsisit. 7+ fragment ions SRITHOZH W} AN Sle AL
Zre] AHE Fa)g] A8l amisulbrom 58S A H3) 7Fedithe Aol itk Kwon &, 2008). Amisulbrom®]
Al, AreAle] 100 B 5000¢] FE7F HEE AvlekaL, A o] 2-5}5 gA717] flste] HPLC HAol o] g8 o5
7] SE Ayl ojste] i gakael] wEoR 3 | & Sl 10mM ammonium acetateS 37}3ko]
TEE A A3, A oAM= 87.6-105.6%, 78 A4S AN, Fig. 64 79 YERA TIC (total-ion
FSHA 108 ol A= 85.3-98.6%, A FeHA S0l G0l chromatogram)®} mass spectrum® 25  amisulbrom
AE 91.9-101.5%2] 453t 4SS B9, A= & ESI (electrospray ionization) positive ion Z=Zol|A] &-o]a}
sate] EA QA= H 63%2 AT mEkA, A Al protonation Ho] [M+H]'E J4TS & + U
T B FAHE AR FRl dAgle] IREAIEY 3 (Ardrey, 2003, McLafferty, 1993). Z amisulbrom #2}2]

& 70-120% HHe BHLA 10% oUE =St o] CiH;; BrFN;OS0lBR  Hdwalgo]  466.310]H,
(Table 7). ©o]’de] ZAzollA & uwj, £ AFolx = exact masst 464.96°]t}F. Amisulbrom #AS A5 9
amisulbrom®] A& FU 9] TS FEet 4 2 AE9] 94 &, 53] PBret ¥Bre] H] 100:97.3¢] v
Artel F3] A4 7hsEhe ERlskt) FHEE [MHH]SH [M+2+H]'9] HlI= 100:99.58 Ehd
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Table 7. Recoveries of amisulbrom in different crop samples

Crop Fortification (mg/kg) Recovery (%) ¥ CV (%) LOQ (mg/kg)

0.04 101.2+3.6 3.6

Apple 0.4 98.6+0.3 0.3 0.04
2.0 98.2+2.0 2.0
0.04 90.1+1.9 2.1

Green pepper 0.4 96.5+£0.7 0.7 0.04
2.0 101.5+3.2 32
0.04 93.1+34 3.7

Kimchi cabbage 0.4 92.5+58 6.3 0.04
2.0 96.6+0.9 0.9
0.04 87.6+3.4 3.8

Potato 0.4 944429 3.1 0.04
2.0 95.8+0.3 0.3
0.04 105.6 +3.8 3.6

Hulled rice 0.4 853+ 1.0 1.1 0.04
2.0 91.9+55 6.0

% Mean values of triplicate samples with standard deviations.

130000 o
120000 .
Amisulbrom

110000 4

100000
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Fig. 6. Total-ion chromatogram (TIC) of amisulbrom in LC/MS.
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Fig. 7. ESI(+) mass spectrum of amisulbrom.
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Fig. 8. SIM chromatograms of hulled rice extract for the confirmation of amisulbrom, fortified at LOQ.
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2 9 HPLC-UVD/MSE ©]83}] 22 = sulfonamideZ)] A amisulbrome] 25 EAHS 35199}, U
¥ FAES Al wiF, 2%, A 2@ dn)2 ARSI, acetonitriles 715l FZ%F amisulbrom AES
dichloromethane -8 EujH 3} Florisil S2-AZrtE |9 o2 AR5l HPLC-UVD/MS EAthA A 82 3
ATk Amisulbrom®] FF 418 913k & HPLC 4 AL dsi9om, FZ3A(LOQ)= 0.04 mg/kge] XA
o} ZF R SAEC] e A, AEsAe] 10 2 50 oM IeES AES 43 BE AgEEdA
85.3-105.6% =< VERIOH, v 71 WolA(CV)E A 63%S Yello] JAFEA 7]1F<] 35S 70-
120% 2 #4232} 10% oUW E S5A17]E RS 235 =&3199M, LC/MS SIME o]&3te] AA| F4HE A5
o Agslo] Al slHTh o)Ake] AxtE Al amisulbrom®] HPLC-UVD/MS HATHS AZdA| 348§ 9 24
A} Holl A=A A BA7ES sl AlFAd0] FRE A BAHOE AL /e Aolth

AMOI0{  Amisulbrom, HPLC-UVD/MS, -5






