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Determination of Tricyclazole in Feed by GC-MS

Tomoharu NOZAKI" and Toshiaki YAMATA®
(* Food and Agricultural Materials Inspection Center (I.A.A.), Fertilizer and Feed Inspection Department)

An analytical method for determination of tricyclazole in feed by using gas chromatograph-
mass spectrometer (GC-MS) was developed.

Tricyclazole was extracted with acetonitrile-water and filtered. =~ The filtrate was purified by
Chem Elut cartridge chromatography, by gel permeation chromatography (GPC) with a Shodex
CLNpak EV-2000AC column, and by silica-gel column chromatography.  Tricyclazole was
determined by capillary column GC-MS.

A recovery test was conducted with corn and alfalfa spiked with tricyclazole at 20 and 5,000
pg/kg.  The mean recoveries of tricyclazole were in the range of 73.2~81.0% and the relative
standard deviations (RSD) were within 13.9%.

A collaborative study was conducted with corn and timothy spiked with tricyclazole at 20 and
5,000 pg/kg was conducted in 8 laboratories.  The mean quantitative value of corn was 20.1
png/kg (100.7%), repeatability and reproducibility as the relative standard deviation (RSD, and
RSDgR) were 7.1% and 16%, and HorRat was 0.72.  As for timothy, these values were 5,090
png/kg (102%), 6.8%, 17% and 1.3, respectively.
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ENTOfFB ORI, HHREEN 5 mgkg, FOMBE® 0.02 mgkg TH5 V. ERNTORN,
OB E L Z K L LT 3 mgke, & OMIEYWTIZ0.02mg TH D 2.
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24 TERFIE
D #h
B 100 g 2R T200 mL D=7 T 2aic A, T h=rUr—Kk (13+7) %
WEIZ > T 100 mL, ZDOMOFREHZH > TIL 50 mL 1%, 30 2R Y EE Tt L7-.
WEIZH > T, 200 mL O&BET7 T Aa%27 7 —Fw}tOTICE S, iz A% (5
B) TWSIA L%, Rk 272 =Y /L 50 mL CTHFEL, %550 LEICRE
77 AADIERETTE b= MU AEMA T, K 20 mL % Ef#Z 100 mL O3 7 T A
T AL, 40°C LA FOKIE ETKR S mL £ TRIERML, »— M)y T 670 T T 74
— LT 23 EHEIKR E L7c. £ OMOREHZH > TiX, 300 mL ORTIET 7 A az7 7 F
—FOTICEE, MiEE A6 & B) TSI A L7c#, FELkEEAETE =ML



fAetth DO NI T =D H AT a~ 8T 7 ERSIEHICE B EREE 47

2)

50 mL TUEH L, WHlAW L7z, A% 40°C LLFOKE ETK 15 mL £ CTHIERMEL, 71—
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Table1  Operating conditions for GPC

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

Flow rate 5 mL/min

Fraction volume 150~190 mL
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Sample 10.0 g

— add acetonitrile-water (13:7) (grass hay; 100 mL, others; 50 mL)
— shake for 30 minutes

— filter under suction filter (No.5B)

— wash with 50 mL of acetonitrile

— (grass hay; fill up to 200 mL with acetonitrile)

All sample solution (grass hay; 20 mL)

|— evaporate to the volume of 15 mL (grass hay; 5 mL) under 40°C

Chem Elut cartridge

— apply sample solution, and wash with 5 mL of water (stand for 5 minutes)
— wash and elute with 100 mL of hexane-ethyl acetate (1:1)

Eluate (hexane-ethyl acetate (1:1) solution)

—add 1 mL of diethylene glycol-acetone (1:49)
— evaporated to dryness under 40°C
— dissolve in 10 mL of cyclohexane-acetone (4:1)

— filter with membrane filter (0.5 um)

GPC

— apply SmL of sample solution
— collect 150~190 mL fraction
— evaporate to dryness under 40°C

— dissolve in 2 mL of hexane-acetone (1:1)

Sep-Pak Plus Silica cartridge (prewash with 5 mL of acetone and 5 mL of hexane)

— apply sample solution

— clute with 8 mL of hexane-acetone (1:1)

Eluate

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of acetone

GC-MS

Scheme 1  Analytical procedure for tricyclazole in feeds by using GC-MS
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Table 2 Operating conditions for GC-MS
Column Rtx-5MS (0.25 mm i.d.x30 m; 0.25 pm film thickness)
Column temp. 70°C (1 min) —25°C/min—200°C—8°C/min—280°C (10 min)

Injection mode Splitless

Injector temp. 280°C

Carrier gas He 1.0mL/min
Transferline temp. 250°C

Ion source temp. 230°C

Ionization Electron impact
Ionization energy 70 eV

Monitor ion m/z 189,162, 161
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Fig.1  Mass spectrum of tricyclazole
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Table 3  Elution pattern of tricyclazole from Chem Elut cartridge (standard solution)
(7o)

Fraction volume (mL)
0-50 50-100  100-150 150-200
Tricyclazole 94 5 1 0

34 FNARBIO~ NI T T 40— DR
FMRET v~ NI T T 0 — OB ERE LT
33 LEAERIC ML AFIZ RY > 7Y — L LT1.0 ng 280 T HEEREARIL, 2 mL Z1E
el , FELZ%IC, YastPhr—7T% b2 (4+41) 10 mL ([ZIEfREL, 24 O 3) D7
BB/~ NTT7 =T RENAK E L, 50 mL 25 210 mL O CTRY v 7 TV — L&
BRI L7e. EOREEIL Table 4 D LBV TH Y, HET HWEHE 71X 150~190 mL A3 2
LEzZ N

Table 4 Elution pattern of tricyclazole from GPC (standard solution)
(%)

Fraction volume (mL)
50-70 -90 -110 -130 -150 -170 -190 -210
Tricyclazole 0 0 0 0 0 46 54 0

35 =NV TLsra~v NTT7 70— 1O
SUBFENAD— RN wTPh T AT uw NS T 4 —DWHES EBRE LT
33 EEBEICImLFIC RS 7TV =L LT I0ug 28T HEEREARKLL, 24D 4) D
A—R"V oo r7u<x 7774 - LRBHAKE L, | mL 246 LICRICA~FF =7
T hy (1+41) TRITZ Y= ZEZICHER L. ZOREIL Table 5 L B0 THY, &
HIZCHWDA~AFH > =T by (141) OEIF10mL THOEBEX LN,
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Table 5  Elution pattern of tricyclazole from silica-gel cartridge (standard solution)
(%)
Fraction volume (mL)
0-10 1020 20-30
Tricyclazole 93 7 0

3.6 WiEWE O
T HELAEE, OB AZ LKOHRE (7R 7)) NV Y7 I3 —vEZTREH
100 pg/kg FHYS BRI L, RIEZH S TOHT Lz & ZARKICERICEET 2 FE T o7z,

3.7 WHNENNERER
EOBLAZLICNY Y7 T =L E LT 20 pgkg FEERMLUZREBE OHLE (7 =R
7) N7 Z = LT 5,000 pgkg A2 &R LICEEE W, RIEICHES THRIEL,
Z D[ J Oy BrRs B & et L7z
FOFER, Table6 DBV TH-oT=.

Table 6 Recoveries of tricyclazole spiked two kinds of feed

(%)
Spiked level Corn Alfalfa
(ng/kg)
20 7329 (10) » -
5,000 --- 81.0 (14)

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

3.8 JL[ARAER

RIEOTHBEE 2 RET S0, HspleHT X 2 LA & 50 L 7-.

BH (LO2bAZL) KOHME (FEv—) ZHV, RASHEERESITRERE S ¥ —,
FEFEN B AR 2GR SRR R gE v o & —, WMHIEAN B AR R E RS PR Ze s, WMHE
EANBARBEGON | 2 —Z BT, SEEEEDFEGES ISt % —, MIATEIEA
JEfkt AT (Bl Ol) BWKEHELZ 2Nt 2 —) K&, FRBRFEEH (Bl F#ME k2
A= KRIRFEERT) ROFE@EMEES (B F@Ez 2 —) o 8 = TS 4 %M L
7.

ZORERIL Table 8D LBV, EH5HLAZLHDO NI 7 F Y — VORI 100.7%, £
DRI UK B M OV [ BUR B I 3R R HEfR 72 (RSD, & TOF RSDR) & LT 7.1% M Y 16% T
»Y, HorRat |£ 0.72 ThoT-. £/, TEV—FD M) 7 F7 YV —LOFEHEIHEIT 101.8%,
Z DN UAE L M OV BRI R R 722 (RSD, 2T RSDr) & LT 6.8% KT 17%
T&HY, HorRat X 1.3 ThHo7=.

BB, BEORD, FRBRETHEA LT A7 0~ 7T 7EESTEFOKTES % Table 9 12
~ LT,



52

fREHFFFEHR S Vol.32 (2007)

Table 8 Quantitative value of tricyclazole from corn spiked at 20 pg/kg and
timothy spiked at 5,000 pg/kg in the collaborative study
(ng/kg)
Lab. No. Corn Timothy
1 17.9 19.2 5,020 4,570
2 19.3 20.2 4,040 4,670
3 16.6 19.6 5,070 4,820
4 21.1 21.2 4,450 4,950
5 14.8 16.8 4,100 4,590
6 54.59 53.19 15,900 © 15,400 ©
7 23.0 23.4 6,670 6,040
8 22.6 26.2 5,940 6,330
Spiked level 20.0 5,000
Mean value ¥ 20.1 5,090
Recovery (%) 101 102
RSD, ”(%) 7.1 6.8
RSDg, (%) 16 17
PRSDy Y(%) 22 13
HorRat 0.72 1.3

a) n=14 (without Lab No. 6)

b) Relative standard deviation of repeatability within same laboratory

c¢) Relative standard deviation of reproducibility between laboratories

d) Predicted Relative standard deviation of reproducibility between

laboratories calculated from the modified Horwitz equation

e) Excluded by the single Grubbs test

Table 9

Instruments used in the collaborative study

Lab. No.

GC-MS

Column (i.d.xlength, film thickness)

O I N L AW =

SHIMADZU GCMS-QP2010
GC: Agilent 6890, MS: Agilent 5973
SHIMADZU GCMS-QP2010
SHIMADZU GCMS-QP2010
SHIMADZU GCMS-QP2010

GC: Agilent 589011 plus, MS: Agilent 5972

GC: Agilent 6890N, MS: Agilent 5973
SHIMADZU GCMS-QP2010

HP-5ms (0.25 mmx*30 m, 0.25 um)
HP-5ms (0.25 mmx*30 m, 0.25 um)
HP-5ms (0.25 mmx*30 m, 0.25 um)
HP-5ms (0.25 mmx*30 m, 0.25 um)
HP-5ms (0.25 mmx*30 m, 0.25 um)
Rtx-5MS (0.25 mmx=30 m, 0.25 pm)
HP-5ms (0.25 mmx*30 m, 0.25 um)
ZB-1 (0.32 mmx30 m, 0.25 pm)

4 FEH
HAIa~ 77 7E&GHFERCTEFEEIFDO N 7 T — L DOERIEIZOWTHRE L &
A, WORREERT.
1) BREHRIEL 0.005~0.5 ng D&FH TR 28 5 BEAAMELA =~ LTz,

2) EOHLAZLANEREIZENENNY 7 T — b LT 20 pgkg & 5,000 pgkg Y4 &
UL, WINEGAER 4 0 L 72 /5 2R, FRIENERIT 73.2~81.0%, & O UK B (3 AH S
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#fF72= (RSD) & LT, M%LUATFTHHoT=.

3) E9LAZLMUOEKEICNY Y7 TV — e LTERZEN 20 pgkg KO 5,000 pg/kg FH24 &
ERMUEZREBZ AT, 8§ MBECARBICE D HFARBREZEM L. TOMRE, £958AHZL
DIFHEI T 101% TH Y, £ OHNMOR UK & OV 5 BUR B ISR R 2 (RSD, XY
RSDp) & LT 7.1%K& N 16%CTH Y, HorRat 1L 0.72 Thorz. Tz, #IEOFHEITHE T
102%TH Y, £ OFNHIR UK E K O = MBI E TR ER2E (RSD, XU RSDR) & LT
6.8%K% X 17%TdH Y, HorRat % 1.3 ThH -7z
2k, AL, ERR 18 4E 12 A 18 AfHi) TEIEM I 2L HE IC I # S iz Y.

F7-, FMENGRER K OVER FROBFHZOWTIE, MEIEARARS O % — CHRE 21T
STVWEIZEMbIbbaBRENTV (p225) . # &
LRI ZH 2 W R DRSS ER A B v ¥ —, fREEA B AR R

&, MHIENARZMRERS, MEIEAN R ARSI 2 — RO EERRERFHGES SO

RBREORMITEHOELRLET.
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