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Simplified Method for Determination of Tebuconazole in Grass Hay by GC-MS

Masayo NOMURA"

(*Food and Agricultural Materials Inspection Center, Fukuoka Regional Center)

A simplified analytical method for determination of tebuconazole in grass hay using gas
chromatograph-mass spectrometer (GC-MS) was developed.  After addition of acetonitrile-
water (3:1) to samples, tebuconazole was extracted with acetonitrile. = The extract was filtered
and filled up to 200 mL with acetonitrile. =~ After the sample solution was evaporated to dryness
and dissolved in water, it was purified by Chem Elut cartridge with hexane. = The eluate was
evaporated to dryness and dissolved in hexane. It was purified by Sep-Pak Plus Florisil
cartridge with hexane-acetone (7:3). The eluate was evaporated to dryness and dissolved in
dilute solution, and subjected to GC-MS on fused silica capillary column (HP-5MS; 0.25 mm
1.dx30 m, film thickness: 0.25 pm) for determination of tebuconazole. A recovery test was
conducted with four kinds of grass hay spiked with tebuconazole at 0.5 and 30 mg/kg. The
mean recoveries of tebuconazole were 87.7~99.4% and the relative standard deviations (RSD)
were within 8.2%. A collaborative study was conducted in ten laboratories using two kinds of
grass hay spiked with tebuconazole at 20 mg/kg.  The mean recovery of tebuconazole in oats
hay was 91.5%, and the repeatability and reproducibility in terms of the relative standard
deviations (RSD, and RSDg) were 5.8% and 9.7% respectively.  For timothy hay, these values
were 93.5%, 3.1% and 9.0%, respectively.
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Tebuconazole

(RS)-1-p-chlorophenyl-4,4-dimethyl-3-(1H-1,2,4-triazol-1-ylmethyl) pentan-3-ol
CigH2,CIN;O  MW: 307.8
CAS No.: 107534-96-3

Fig.1  Structure of tebuconazole
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MR OESE T h=hMU /L 50mL THE L, FERICHESIAEL, BICERET 7 ATDOERE
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(19+1) 10mLZ7 v U A — Y v I TREA T TAR O EisllET 5 £ Tt S
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Table1  Operating conditions for GC-MS

Column HP-5MS (0.25 mm i.dx30 m, film thickness; 0.25 pm)

Column temp. 70°C (2 min)—20°C/min—280°C (10 min)

Injection mode Splitless (60 s)

Injection temp. 250°C

Carrier gas He 1.0 mL/min

Transferline temp. 280°C

Ion source temp. 200°C

Ionization Electron impact

Ionization energy 70 eV

Monitor ion m/z 250 (quantitation), 125 (confirmation)
Sample 10 g

—— add 20 mL of acetonitrile-water (3:1)
——allow to stand for 10 minutes

—— add 100 mL of acetonitrile

— shake for 30 minutes

—— filter under suction filter (No.5B)

—— wash with 50 mL of acetonitrile

— fill up to 200 mL with acetonitrile
Sample solution 10 mL

—— evaporate to dryness under 40°C

— dissolve in 20 mL of water

Chem Elut cartridge

—— apply sample solution and stand for 5 minutes
—— wash and elute with 120 mL of hexane
—— evaporate to dryness under 40°C

—— dissolve in 10 mL of hexane

Sep-Pak Plus Florisil cartridge (prewash with 5 mL of hexane)
—— apply 2 mL of sample solution

——add 4 mL of hexane

——add 10 mL of hexane-acetone (19:1)
—— elute with 15 mL of hexane-acetone (7:3)
—— evaporate to dryness under 40°C

— dissolve in 10 mL of dilute solution
GC-MS

Scheme 1  Analytical procedure for tebuconazole
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32 ST A Y D= Y v VB ORG
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SN ote. LLEDOFREERNOARETEHBITIELR I o2 —E L RERIZ, ~F 2 120 mL
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Table 2  Elution pattern of tebuconazole from Chem Elut cartridge
(%)
Fraction volume (mL) 0~40 40~80 80~100 100~120 120~140 140~160 Total
Tebuconazole 87 20 2 1 0 0 110

33 7ulUnh— Uy VO0HEORG

7a )Nk — ) vy VBIZ X BT T a Y — VO HE Y OREREIT o 7.

HHOE (FEY—A) 2T 7 aF Y — VIERERZ 1| mg/kg HYEAIRML, AREIC K ERE
Lic#, 7a Ui — Uy DB AEITY, EHE S ORI 2 il L.

ZORER, Table 3 DBV T 7 a)Fy — g~ Hh o -7+ b (7+3) 0~15 mL OE/ITEAE
H L, 15 mL D OESITITEH S o7z, UL EORENSBITIETEA~AS Y T b
(743) OWHEEIZ20mL & LTWAH R, RKETIEEHICHW I~ =78 Fy (743) @
Bl #—E L REERIC1SmL THY EE X BT,

Table 3  Elution pattern of tebuconazole from Florisil cartridge
(%)
Fraction volume (mL)  0~15 15~20 20~25 25~30 Total
Tebuconazole 107 0 0 0 107
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WHE R DT 7T a by — VDI Ay a~ 7T T EESHTFNC X D5 E &L

57

Table 4  Recoveries of tebuconazole spiked at 0.5 and 30 mg/kg in four kinds of grass hay
(%)
Spiked level Oats hay Alfalfa hay Timothy hay Bermudagrass straw
(mg/ke) a) b) a) b) a) b) a) b)
Recovery” RSD @ Recovery” RSD ™~ Recovery™” RSD ™~ Recovery™ RSD
0.5 98.8 (1.5) 93.5 (5.2) 93.5 (1.7) 99.4 (2.8)
30 93.3 (2.3) 88.8 (2.6) 943 (8.2) 87.7 5.4

a) Mean recovery (n=3)
b) Relative standard deviations of repeatability
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GC-MS chromatograms of the standard solution and sample solution
GC-MS conditions are shown in Table 1.

(A) Standard solution (The amount of tebuconazole is 0.3 ng.)

(B) Sample solution of timothy spiked at 30 mg/kg

(C) Sample solution of timothy (not spiked)
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3.5 EEFREOHH TR

HEBOE OFEHANK 2 uL 2 GC-MS IZHEAL, 5o N7 — 27 O SN 10 L R DIRELZERE T
[REL7Z. BoNZE—27 DO SNMN 10 &b T 7 at Y — OB ORREIX 0.5 mg/kg 4
Blholind, KIEOEETRIZ0S5mgke THDHEEX LN, Tz, RERICE—27 O SN It
N3 ERDBEND, RIEOKRHTIRIZ02mgkg ThdEEX L.

3.6 BUTIEOERD LR

BATEOE&ED EIRAZ RO D720, BINBINGRERZ T L7z, SZHRE (FE—~A) 177
oy — L LTENEN 0.5, 1.0, 5.0, 10, 15 %O 30 mgkg fHYSE AT L7=aEt2 Hu,
BATIEICHE - THEIEZ T o 7o th, RENARZEEARL, YA a~ NI 7HE&SHEZ AN
TE®ELT.

15 5T IRINENERER OFE F 13X Table 5O E BV TH Y, 10 mg/kg UL EOEREOTRMENLE
BRCIXEIEMEL R AHM N A B, ®RETIE, FYViREIa~ N T 7 4 —HIEICBWT
FEENMET T2 EEx bR, 2602 b, BUTIEICK D ERIE, 5 mgke HYEET
ARE L E X bz,

Table 5  Recoveries of tebuconazole by the existing method

(%)
Spiked level Timothy hay
(mg/kg) Recovery” RSD”
0.5 82.0 ( 8.2)
1.0 81.5 (10 )
5.0 78.1 (11 )
10 69.5 (7.4
15 69.6 ( 6.0)
30 69.3 (2.5)

a) Mean recoveries (n=3)
b) Relative standard deviation of repeatability

3.7 i AP
BATHEIE 10 mg/kg LA E O FINEILERER (2 B W TEINEE MK < 72 A 23580 b=, Rk
0.5~30 mg/kg TOTEMENRIZHBENRFRD LD > 7D T, BIATIET S mgkg M x 723 EHT
SNTIE, KETHROTE-DORBRETIRELEZ BN,
3.8 JL[AE]EAER
RIEOHBREE 2 AT 5720, Hi@EEleH L 2 [R5k %2 i L 7=
FEH (A=Y A R OTE v —~A) [ZT 7 2+ — & LT 20 mg/kg f14 B4 00 L 725k
BEHNC, 7VLv b -T2 a0V —KXAEST 7Y r—varkvrg—, RS EERE
MR 2 —, HENEN B ARG S B PR R o 2 —, MEIEAN B ARG
v 2 =L, SEBEERFEGES STt Z —, MANATBIE NEMOKPETEE 27221
fire o 2 — R B2 AR, FALRE 2 —, RadEE 2 —, FfERtE s % — Kk OE &
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B —RIREBEF (10 RBRE) 128V TARIEICHE » THFEREBR %2 £ L7-.

ZOREFIL Table 6 D LBV TH Y, A —Y A OFHELHEIT 91.5%, Z DENBHR UL K&
OVEE ] PR RS BE 122 U2 AUAR e R Y R 22 (RSD, &2 OV RSDR) & LT 5.8% &% 10 9.7% Té ¥, HorRat
13094 TH -7z,

F72, FE L — A OFHEICRIT 93.5%, T ORNMIE URE R OEMESEEIZTLEN
RSD, X O*RSDg & LT 3.1%M 11 9.0%Td v, HorRat % 0.87 ThH-7-.

BEDYD, FRBRECTHEA LA a~ 7T 7 EEOH T ORETEY % Table 7 127 L7z,

Table 6  Collaborative study results of tebuconazole

(mg/kg)
Lab. No. Oats hay Timothy hay
1 16.6 16.3 16.0 16.0
2 18.7 18.0 18.2 18.0
3 20.3 20.8 20.5 21.4
4 18.8 19.5 19.1 20.0
5 19.8 20.4 20.6 19.3
6 18.0 16.8 14.4 9 2099
7 19.8 16.1 20.5 19.0
8 17.8 20.0 18.6 18.7
9 15.0 15.6 16.3 16.5
10 18.7 19.2 18.9 18.3
Spiked level (mg/kg) 20.0 20.0
Mean value” (mg/kg) 18.3 18.7
Recovery (%) 91.5 93.5
RSD, ” (%) 5.8 3.1
RSD;? (%) 9.7 9.0
HorRat 0.94 0.87

a) Oats hay: n=20, Timothy hay: n=18 (without Lab. No. 6)

b) Relative standard deviations of repeatability within same laboratory
¢) Relative standard deviations of reproducibility between laboratories
d) Excluded by the Cochran test
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Table 7 Instruments used in the collaborative study

Lab. No. GC-MS Column (i.d.xlength, film thickness)
. Restek
I Shimadzu GEMS-Q2010 Plus Rtx-5MS (0.25 mm 1.d.x30 m, 0.25 pm)
Restek

2 Shimadzu GEMS-Q2010 Plus Rtx-5MS (0.25 mm i.d.x30 m, 0.25 um)

Thermo Electron
3 FOCUS-Polaris Q GC/MS Benchtop Ion
Trap Mass Spectrometer

Thermo Electron
TR-5MS (0.25 mm i.d.x30 m, 0.25 pm)

. Restek
4 Shimadzu GEMS-Q2010 Rtx-5MS (0.25 mm 1.d.x30 m, 0.25 pm)
) Agilent Technologies
> Shimadzu GEMS-Q2010 HP-5MS (0.25 mm i.d.x30 m, 0.25 pm)
6 GC: Agilent Technologies 7890 GC Agilent Technologies
MS: Agilent Technologies 5975C MSD HP-5MS (0.25 mm i.d.x30 m, 0.25 pm)
7 GC: Agilent Technologies 6890N Agilent Technologies
MS: Agilent Technologies 5973 HP-5MSI (0.25 mm i.d.x30 m, 0.25 pm)
g GC: Agilent Technologies 6890 Agilent Technologies
MS: Agilent Technologies 5973N HP-5MS (0.25 mm i.d.x30 m, 0.25 pm)
9 GC: Agilent Technologies 6890N Agilent Technologies
MS: Agilent Technologies 5975B DB-5MS (0.25 mm i.d.x30 m, 0.25 pm)
Phenomenex

10 Shimadzu GEMS-Q2010 ZB-1 (0.32 mm i.d.x30 m, 0.25 pm)

4 FE&&H
VR OT 7 3 — iz oNT, FAZu~ W77 78BONiHC X 25 ERIEZ R L

A, RORERNELNT.

1) T7a3F Y —LOBERIE 0.002~3.0 ng OHiPH T A A 85 EHRMEEZ R LTz,

2) ZHMETA VUL — Yy VWO E S OMREIT ol L T A, IO B EIT 120
mL Tho7z.

3y 7rUVAA— Yy VRBEOEES OMREZITo7T28 25, WHEEOME &L 15 mL T
HoT-.

4) 4FEEHOWWE (A=Y ~A, TAT 7NV T 7nA, FELY =~ ORI 2—F T TR
A bwvr—) ZHWVWTC, 773}y —& L 7T0.5mgkg & 30mgkg FHY &ML, FHIMNEING
B FihE U 72, EHIEICRIL 87.7~99.4 %, T ORI U IZH = HEF 2 (RSD) & LT
82% LA T DR RZE BT,

5) AREICEDT 7 ar Y —LroER FIRIZ 0.5 mgke, B FRIT02mgkg &5z bl

6) BUTIEIZ X0 IINENNGER 2 Fhi U 72/ 2R, BUTIEIC L 2 @& 0 EIRIE, Smekg & B2 bhiz.

7 HHE (A=Y A K ORT T —~A) [T T aF Y —)b& LT 20mgkg 4 &% M L7
BHERWT, 10 BREICB W TARIEIC X 2 AR A Fhi L7z, ZOfEE, 4 — Y~ A1 OFH[H
IERIE 91.5%, & O EE PRI UK BE J OV [ F BURS P2 132 02 AU PR HE IR 22 (RSD, X% UF RSDR)
ELT58%M1N9.7%TH Y ,HorRat (£ 0.94 Tho7-. £, TF ¥ — A OFHENLEIL 93.5%,
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Z OBENMHK URSE K OV E M HEREEIXZN 0 RSD, LTV RSDg & LT 3.1% 4T 9.0%TH 1,
HorRat 1% 0.87 T&H - 7~.
PLEDOFER G, BIATIET Smg/kg X TilBHZI DWW T, RKEZEHT LI NE LB 60T,

M
KFRFBRICBML TNV lZWeT vy b 77 7o —KRASH7 7 ) r—rva vkt ¥ —,
A EER A TR e v & —, thFEAN B AR ARG S B R Bt v 2 —, EIEA
H ARSI o 2 —Z B IEET K OV E B 2 W RS 5 2 0 Mk o 2 — OB = D & 71T K
WoOoEERLET.
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