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Validation of the Determination Method of Dicamba in Feeds by GC-MS

Mitsunori YAKATA®

(" Food and Agricultural Materials Inspection Center, Sapporo Regional Center)
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Table 1 Maximum residual limit of dicamba in feeds

Feed Maximum residual limits (mg/kg)
types Before revision After revision
Barley 0.5 7
Corn 0.5 0.5
Milo 3 4
Oats 3 3
Rye 0.1 0.1
Soybean - 1()*
Soybean meal - 107
Wheat 0.5 2
Grass 200 200

* As total of dicamba and DCSA
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3,6-dichloro-2-methoxybenzoic acid
CsH¢Cl,03 MW:221.0 CAS No.: 1918-00-9

Fig. 1 Chemical structure of dicamba
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1) Byt : ZM-100 Retsch # (1 mm 227 U —>, [E#55 14000 rpm)
2) REH: LT 2 —H— SR2W AT v 7 H (300 rpm T )
3y ZHMESA YU T A (20 mL £RFFA)  : Chem Elut, 20 mL  Agilent Technologies
4 AT 77 4/LF— : DISMIC-25HP (fL£%0.45 um, [Ef£525 mm, PTFE) SR{FIEAKHR
5 FrEszua~ 777 (LLF IGPCY &9, ) :GPC Y AT A ARSI
6) BT AW~ %7 =HF L : Sep-Pak Plus Florisil Cartridge (98 CAFIE 910 mg)
Waters 8 (2 U F—N—ZHiELZH D
7) GC-MS :
GC #B : GC-2010 S
MS #F : GCMS-QP2010Plus xS A
24 EEFIE
B HT EEHED O 3Tk (BB 6 B 181 73) ISt TER L. 7272L, GC-MS IZiEA
THDD M) TFduanF ) 2T A LTCARRERIE, 1 mL H1iZ 0.002, 0.005, 0.01, 0.025,
0.05, 0.075, 0.1, 0.2, 0.3, 0.4 KR0S ugZ2E&HTHHDOEFHRLT-.
Fio, AEMEMYELRNLERZIL, SOtk E 72 b CTEMIZ 10 FHRLTHD
LABE DEAEICHE LTz,
GPC K Y GC-MS M :ff% Table 2 KL 312, TEIEDHE A Scheme 1 (IZZNF s LTz,

Table 2  Operating conditions of GPC

Column Shodex CLNpak EV-2000 AC (20 mm i.d.x300 mm, 15 pm), Showa Denko
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x100 mm, 15 pm), Showa Denko
Eluent Cyclohexane-ethyl acetate (4:1)

Flow rate 5 mL/min

Fraction volume 75~125 mL

Table 3  Operating conditions of GC-MS

Column Rtx-5MS (0.25 mm i.d.x30 m, 0.25 um film thickness), Restek
Column temperature 80 °C (hold for 2 min) — 5 °C/min — 180 °C
— 15 °C/min  — 280 °C (hold for 5 min)
Injection mode Splitless (60 s)
Injection port temperature 250 °C
Carrier gas He 1.0 mL/min
Transferline temperature 280 °C
Ion source temperature 200 °C
Ionization Electron ionization
Ionization energy 70 eV

Monitor ion m/z 302
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Sample (grass hay 10 g, others 20 g)

add 30 mL of water and 1 mL of 20 w/v% hydrochloric acid, allow to stand for 30 min

add 70 mL acetone and shake for 30 min
— filtrate under suction filter (No. 5B)
wash with 50 mL of acetone and fill up to 200 mL

20 mL (grass hay 40 mL) of sample solution
l— evaporate to the volume of 5 mL
Hydrolysis

add 5 mL of 4 w/v% sodium hydroxide solution

allow to stand for 30 min
Chem Elut cartridge
add 2 mL of 20 w/v% hydrochloric acid

apply sample solution and allow to stand for 5 min

wash with 100 mL of ethyl acetate

evaporate to dryness
——dissolve with 10 mL of cyclohexane-ethyl acetate (4:1)
—filtrate with membrane filter (< 0.5 pm)

GPC (cyclohexane-ethyl acetate (4:1))

apply 5 mL of sample solution
collect 75~125 mL fraction

evaporate to dryness

Esterification

add 1 mL of 2,2,2-trifluoroethanol and 0.2 mL of sulfuric acid
esterify at 90 °C for 30 min

Liquid-liquid extraction

add 10 mL of 5 w/v% sodium chloride solution and 5 mL of hexane

shake for 5 min and collect hexane layer (twice)

dehydrate hexane layer with NaxSOa

Sep-Pak Plus Frolisil Cartridge (prewashed with 5 mL of hexane)
apply sample solution

elute with 10 mL of hexane-diethyl ether (24:1)

evaporate to volume of 1 mL

——fill up to 5 mL with hexane
GC-MS

Scheme 1 Analytical procedure for dicamba in feeds
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AEOE R TR, 3BT 0.01 mg/kg FHY4 & (RAEFUEHAR T 0.002 pg/mL fFHY &) &L
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0.5 ug/mL DT BN KU 7 A e F LT AT WALYEERERA 2 uL & GC-MS IZHFEAL, &6
IS AU (SIM) Z7u~ 7550 — 7 &S ROERED DR EHRE2ER L=,
ZTORER, Fig. 2 DBV, MEHRIT0.002 ~0.5 pg/mL (FEAEE L T0.004 ~ 1.0 ng) DHiPH
TEMRMEZ R LT,
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Fig. 2 Calibration curves of dicamba by peak height and area
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NUNDEREYETHE—7 OFEEZHRF L.
ZORER, DHUNROEREYEFETLE—7IFO N7
3.3 IRINENGAER
REZDWTIET I "% 7 KDY 0.7 mgkg FHY & (R EHUBHATR H CIEIZ 0.14 pg/mL FH4
&), PRICONTIT 2 X102 mgkg Y E (REFEHAT T T 0.4 2T 0.04 pg/mL 8 &)
WML 2V, RIEICL Y 3A0MTCER L, [BUNE K OREGR UNREEE & Rt L7z,
ZORERIZ, Table 4 D&Y, KRETITFHENINERD 87.3 KT 94.5 %, £ Ol UK EEIIAH
RTERERE 2= (RSD,) & LT 11 %BAT, /NETITEHEILEEDN 93.5 KT 92.2 %, E DR UG E
IXRSD, & LT 11 %L FTHH- 2.
B, WNENGREBRTE 6N SIM 7 a~ k75 LD —#% Fig. 3128 L1z
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Table 4 Recoveries of dicamba

. Feed types
SlIe)]\lf(:ld Barley Wheat
(mg/kg) Recoverya) RSD; ® Recoverya) RSD; ®
(%) (%) (%) (%)
7 87.3 4.9 - -
2 - - 93.5 9.3
0.7 94.5 11 - -
0.2 - - 92.2 11

a) Mean (n=3)

b) Relative standard deviation of repeatability

E £
.E & i
] =
= x
.| 5
L] ., T
15.7 16.0 163 16.6 162 185.7 150 1863 166 1.9
Retention Time / min Retention Time / min

Fig. 3  SIM chromatograms of dicamba

(Arrows indicate the peaks of dicamba derivative.)
(left)  Standard solution (The concentration is 0.5 pg/mL as dicamba.)
(right) Sample solution of wheat (spiked at 2 mg/kg of dicamba)

3.4 EETREOHH TR

3.1 TOMFHILY, MEBROBERTEEO FIRIEEZ 0.002 pg/mL ETHFFZ &b, &
TAREOER FRE OB FIREZMET 5720, EHbAZ LIV U ANEZRIMLEREZ W,
TNEUGRBRIC L VG 6N D —27 D SN 10 KN 3 LR B 1RE 2 R 7-.
ZTORER, SN 10 & 72 DX 0.01 mg/kg, SN LS 3 & 72 DL 0.003 mg/kg ThHo7-Z
Emn, REOERE TR 0.01 mgkg, #H TR 0.003 mgkg TH-7z.

7B, YHEETREE (001 mgkeg HY &) 2B 2 IRMEIGRER O R IE, FHEIE
93.8 %, TOMIKUKEEIXRSD, & LTI0%THY, BiFThHorz.

4 F&EOH
RO o NOFREEESENERE SN2 0D, ST EREEICIEE RO T T R0
ERIEIZONWT, D TEYMEEHERLIZE Z A, UTOMERFLNT.
1) MEHRIL0.002~05ug/mL (GEAREL L T0.004~1.0ng) OFPHCEMRMEEZ R LT,
B, YESBREBERICBIT A&~ MY v 7 ZAOEMEIGGRER O E R E X, KET 0.14 pg/mL
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FHY RS, /NET 0.4 0 0.04 pg/mL AHYSJEE L L7z,

2) ARIEHE->THELN SIM 7 a~ 77 AT, BIMEIGRERICH W2 KE R OVNEIZOW
T, PAUNROERZETLHE—271FRO o T,

3) REICT LD 0.7 mgkg fHY &, /) ﬁ 2 LTN0.2 mgkeg fHY/E, &£ 95 HAHZ LIT 0.01 mgkg
MY EZRMUIEREZ HWT, RIEBICEY 3T TERL, B K OWOR URSE 2 Mt L
7.

ZOFER, KRETITEBHMEILE 87.3 LT 94.5 %, %O UFEEILRSD, & LT 11 %L T,
/N TITEAIEIN R 93.5 KTR92.2 %, ZOMK UKEEIZRSD, & LT 11 %, £H56AZL
TIXEHIEUEE 93.8 %, & DK L#*r“ IXRSD, L T10% CTH 7.

4) B ICEARNE A R LR B OFIPHIC X 2 RIEOEE TIRIZ 0.01 mg/kg, M FRIZ 0.003
mg/kg Th -7z,
X oy
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