26 fREHIFZEE S Vol. 33 (2008)

3 BB TAR)Y, DFFOURUTAOA M) VOFREIOT Y
SOBENWHIZKDIESS

By K&, L% FIRKT

Determination of Ametryn, Cyanazine and Prometryn in Feeds by LC-MS
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An analytical method for determination of ametryn, cyanazine and prometryn in feeds using
a liquid chromatography-mass spectrometer (LC-MS) was developed. = Ametryn, cyanazine and
prometryn were extracted with acetone-water and filtered.  The filtrates were re-extracted with
acetonitrile (saturated with hexane), and purified by graphitized carbon black/ aminopropyl
column chromatography and Florisil column chromatography, and subjected to LC-MS for
determination of ametryn, cyanazine and prometryn. A recovery test was conducted using
formula feed for starting broiler chicks and sudangrass hay spiked with ametryn, cyanazine and
prometryn at 10 and 100 pg/kg. The mean recoveries of ametryn were in the range of
80.4~93.5% with the relative standard deviation of within 5.9%. These values were
74.7~95.7% and 5.4% for cyanazine, 73.8~87.3% and 4.0% for prometryn respectively. A
recovery test to identify the limit of detection and limit of quantification was conducted using
formula feed for starting broiler chicks and sudangrass hay spiked with ametryn, cyanazine and
prometryn at 2 pg/kg. The mean recoveries of ametryn, cyanazine and prometryn were
77.2~82.9%, 79.2~89.5% and 87.2~94.5% and the RSD were 1.8~4.4%, 5.4~9.4% and 3.1~6.6%
respectively. A collaborative study was conducted in nine laboratories using formula feed for
starting broiler chick and sudangrass hay spiked with ametryn, cyanazine and prometryn at 10
pg/kg respectively.  The mean recovery of ametryn in formula feed was 98.4%, repeatability
and reproducibility in terms of the relative standard deviations (RSD, and RSDg) were 4.3% and
6.2% respectively, and HorRat was 0.28.  The mean recovery of cyanazine was 98.9% with
RSD, of 6.6%, RSDr of 9.4% and HorRat of 0.43 respectively. The mean recovery of
prometryn was 93.6% with RSD, of 2.7%, RSDyr of 6.1% and HorRat of 0.28 respectively. = For
sudangrass hay, these values were 92.2%, 4.2%, 15% and 0.66 for ametryn, 94.4%, 4.1%, 17% and
0.76 for cyanazine and 89.6%, 3.2%, 11% and 0.52 for prometryn respectively.
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1 &

BN AERICESSEBEEEOR YT 07 U A MHIEOZ AL, fEHE OEEHRIIZ DU
THWRL 18 4 5 H 29 HAHT THUEH L OEEHR Y O Ay Bk S 1T B3 285 (B 51 FRMAE
BE355) O—MBLESh, FAEFHOKRFEERE (60 fEH) OEEMENAHEINT.

7 F V0%, Shell Chemical fhiZ KXo THFE SN MU 7 VU RBRERTHY, AARTIE, £
NOLEEIEHSNTWD., KETIHE I BAZ LRI TWS. Lofiktd ok EEo
HEEIZBWT, VYT T UV OEEFEIZONTIE, MEEDE S EAZ LT 0.1 mgkg, K&ET 0.05
mg/kg, TA K, ZAE, A0 KOEKET 0.0l mgkg EFEESNLN, TR 16 Flo@mshn
M VT, BEETOSHIEICOVTRERZSATHANWI L ROERE TR (0.01
mg/kg) WEEFLFE LV THDH I EWRIT TR 16 FEICHMEIEN ARSI T & —03 K
NLH A a~ b7 T TEROGWEE RO TR O B —F 0 DTy T Y v DRI
EPENpoToZ Lnn, A, FEk 18 FEIC (M) AARRMOITE X —NEERF LI ikiEk s
n~ NI TEBOWNFHCE DT ANV, YT FVURORT A RN COERESNE (BT [k
vE— L) VR, KERE TORMEIGRER LK OE & FIROMHN 21T - 1=

72¥, 7 A NV L, Ciba Geigy 1 (Bl Syngenta AG tL) ([ZX > TR SN MY 7V RRE
HThHo, RKETIEZY hUyFE, L2852 LKA Ty IR ENR TS, BATITHE
BRI L L TBEI LTV (2005 FI2R%)) . AARENTORE OF% R EEMEITERE ST
7200,

F7z, 7oA MY X, Geigy ff (Bl Syngenta AG ) ICX VR INTEATFALTFA NI TV
REBREAITHY, BARTIE, B ZEEPLEILAZILEEZMNGLE L THEIN TS, £z,
KESETHHEH SN TWS. BARENTORB T OREEEMITRE S THAR.

il

H | H |

VNT;TS ; YNT;TS
N \/N\N(N\N(NH N

T T T

Cl
Ametryn (2-Ethylamino-4- Cyanazine (2-Chloro-4-((1-cyano- Prometryn (Bis(isopropylamino)-
isopropylamino-6-methylthio- 1-methylethyl)amino)-6- 6-(methylthio)-s-triazine
s-triazine) (ethylamino)-s-triazine)
CAS No.: 834-12-8 CAS No.: 21725-46-2 CAS No.: 7287-19-6
CoH7N5S, MW: 227.3 CoH 3CINg, MW: 240.7 Ci1oHoNsS, MW: 241.4

Fig.1  Chemical structures of ametryn, cyanazine and prometryn
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2 NWAE
2.1 OB
a4 7 —BHERFHEGEE, MHRE (RA—X2 7T A~A) ZZNZEI 1 mm OS50
BT 5 ETHAL THW .
7E, MEHIHWZELA fE OBRLA FIA % Table 1 1R L7z,

Table 1  Composition of the formula feed used in this study
Kind of

formula feed Group of ingredients Ratio (%) Ingredients
For starting Grains 57 Comn
broiler chick o] meals 26 Soybean meal
Animal by-product 10 Fish meal
Others 7 Animal fat, Alfalfa meal, Calcium carbonate,

Calcium phosphate, Salt

22 O
1) 7Y RERERIR
T Yy [CoHi3CING)  (BEH b8, HFE 98.9%) 25 mg % EfEICHE > T 50 mL D4 &
TIRAAIZAN, TEMAEMATENL, BEITERETTE N Z2MATET 2 A ERER
WaERAKLEZ (ZoW ImLix, 7Y LT05mgz2almT5. ) .
2) T ARNYU AR
TARY Y [CoH;pNsS)  (FotfisE T M i 100.0%) 25 mg & EMEIZHE > T 50 mL @
BETTAIZAN, TEM A ZMZTENL, FIERETTE N EZMATT A MY VIE
WEIRZFHRLZ (Zo@ ImLix, 7TA RV ELTO0Smga2EaA6T 5. ) .
3) 7Tm A MY KRR
7'r A MY [CoHoNsS)  (FEHISE TR, #E 98.9%) 25 mg % EMEICE > T 50 mL
DEET T AIZAN, TEMAZMZATENIL, BIERETTE M ZMATTRrARY
CHEMERE AR L. (o ImLiE, A R L TO0SmgEaAmTSH. ) .
4) RBIKEAEUER
HRICE LT, 7 A MY SERERR, 7 7Y U EERIEE NS 1 A N AEREFRO —E
BEEAL, T M TEMRICHERL, | mL PICERELLTERLR 05, 1, 2, 5, 10,
20, 50 XN 100ng # & H T 5K IR G ER Z R L 7.
5) 7 bhy, ~"FHr, FERB=FALOT B b= b U VIR RS HREEEZ Vs, R
L TWA LA DRI W Tk A FH -,
6) ~FHofafTrehr=rI
500 mL O3 iRFHIC 72 b=k U/ 300 mL # AL, HIZ~FH 2 50mL 0z 72, 550
EVREESHHFEL, 7T = I VE (FHE) 20BLTE.
23 HEROEGE
1) Wikr7 v~ ~7 7 7EE5HTEF  Agilent Technologies #1100 Series
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2) WL #14T7 v Ly Frix=—H— SR2DW
3) =KL —%—:BUCHI# R-200
4) Lo BERE - AR B EYERTEE KM-15200
5) 24t A Y LT A Varian 8 Chem Elut (20 mL %)
6) 77774 NI—Ry /T T Uiy U A FVEEE I = 7 A : Supelco Y
Envi-Carb/LC-NH, (500 mg/500 mg)
7 AT A~ %2 A =0T 0 Waters B Sep-Pak Plus Florisil
24 TERFIE
D #h
IHTRCEE 10.0 g 2 B> T 200 mL o3t =/~ T 222 A, /K20 mL (B2HCH 1L 30 mL)
ZINZT-1% 30 pEE L, 7 b2 100 mL #0 %, 30 2rRE Y B Tt L7=. 200 mL @
BET7 I AT 7 —R}IOTICEE, fitiEEe A (5 B) TWEI A\ L%, o=
A7 T AARPESET M 50 mL THEHFL, BEREZARICEDEZ., HIeET 7 X
DERETTE b2z, REHAK 10 mL % 50 mL O3 ~7 7 2 2 |ZIEMIC AN,
40°C L FOKIB TR 2 mL F CRIERME L Th 7 A0 1TI2f3 2 30HR R & LT-.
2) T LB
SHMET A VU Eh T MCRENRIRE AW L, BesE /K S mL THEEF L, RikEHbETA
WL, 5 oM E L. 200 mL ORTIET T A% I T L0 FIZES, ~FV o —FiikTT
v (17+3) 10 mL THEIRZVEF L, RERICAART Lz, BIZRERIC 2 E#D IR Lz, ~F P —
FEfR =L (17+3) 50 mL % 7 7 AMZAMTL, FEREEZRH S, WkoE (BE R LS
X, WRIRELZBNE L, #7 NLEE D) 123 2 URHAK & LTz,
3) KR
REHRIR A2 40°C LLTF 0K TIRIEHE T 5 & CRIERM L7-t%, EF NV A& ko CTHE S
B, AF P30 mL 2N CTEIZEMRL, Z0%E 100 mL O3 HI AN, ~F 3
Y 2mL THEMEWGE L, KA 2RIRFCEGbE, [FERIC 1 E#RD R L7z,
DR EHZA~F Y a7 b= R L 30mL 2%, SHOMEES Lz, 7 F=FU L
J& (FJ@) %200 mL D227 7 X alZ Ak, ~FHEie~FF oyt k=KL 30
mL 2Nz, FRRICEIEL. T = NIAEEZEORTIET 72 alEbt, 17 L0H
IICfEg 2 5ehaR & LTz,
4) H T LRER L
REHRIR &2 40°C LLTF 0K TIRIEHE T 5 & CRIERM L7-t%, EF N A& ko CTHE S
Wiz, ~FP U smL 2N TRS 2R L.
TS5 757, " =R/ TI /7T U VDAV EREI =0T A&l T 5
mL & O~ H% 2 10 mL THE L 7=,
REHRIRZ R =H 7 JZAW L, WEBTETAF O EIZET S TR SEZ. ~FPv
5 mL THESLZWESHL, FERICAN Lz, TICHERIC 1 E#RVIRLZ. 50 mL ORTH7 7 A
A I=HTLOTICEE, ~FHh o —FfgoF L (1+1) SmL THEHZEEL, RikE 07
LZAML, WEHAFTTAKO EHIZET 5 £ Tt FSEFEREZFEH 2. FIZFEERIC 1
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F#E IRz, ~F o —FgTF 0 (1+1) 10 mL % I =0 7 A2z, RERCERSE
7. WREHAH Z 40°C LLF 0K TIRITHCE 2 & TRIERM L72%, ER W X &% > THEH
SE. ~FH 3 ml 22T 7 7 ATMA, RSERBEL, U7 L0 I IS 55
B & LTz,

5) 17 AALEER 1T
BT AW~ T A T LI =T LE) P— "= ZH#fE LT 5 mL Tl Lz, 3B
Wik%z VY — "=z, REAFETAHO BiIZET 5 E TS, ~F%¥H 23 mL T
Bz lodi L, FARICART L7z, BICEBRIC TE#YIRLZ. S0mL ORI 7 XA a% I =
BTEDTFICEE, ~FHor—T% b (1743) 5 mL THEZREZES L, RIKRE D T LDIZALT
L, WRIEBFETAAID BIHlZET 2 F Tt F SEHBRBEZEN S S, TICHEERIC 1 E#RD K
Lic. ~FHr—=7% by (1743) 10mL Z I =07 M2, FRICEE S, RBHAK
Z 40°C LLTF KR TIEITHEE S 2 F TRIERME Lok, ERTAzEo T s, 7k
=RVl mL 272377 X2, KSeEMRL, ks v~ 277 7EESHENHT
K DHEICHT 2RI & LTz,
6) ks m~ k77 7 EESHFHNC L 2 HE
FBHAT f O IR A EYENR S 4 uL 2k 7 o~ v 7T 7EESWRHCIEA L, Table 2 Ol
TERMFICHEVIEIRAS A i (SIM) 7 m~ b7 T A&7,
Table 2  Operating conditions for LC-MS
Column GL Sciences Intersil ODS-SP (2.1 mm i.d.x150 mm, 5 pm)
Mobile phase A:0.01% formic acid solution  B: acetonitrile
B(%) 25% (5 min)—2 min—60% (3 min)—2 min—90% (8 min)
Flow rate 0.2 mL/min
Column temp. 40°C
Ionization Electrospray ionization (ESI)
Mode Positive
Fragmentor 120V
Nebulizer N, (340 kPa)
Drying gas N, (10 L/min, 350°C)
Capillary voltage 4,000 V
Monitor ion m/z 228 (ametryn), 241 (cyanazine), 242 (prometryn)
7 Bt

Boiz SIM 7 e~ F 7T AL E—7HE XIS S 2RO TREMREZIERL, REHFO
VTFYUE, TAMNIVEROY T AN VEEEE L.
B, EEEOME% Scheme 1 1IZ/x L 7.
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Sample 10.0 g
add water (grass hay; 30 mL, others 20 mL)
— stand for 30 min

——add 100 mL of acetone and shake for 30 min
filtrate through the saction filter (No.5B)

wash with acetone

— fill up to 200 mL with acetone

10 mL of sample solution
|—evaporate to the volume of 2 mL under 40°C
Chem Elut cartridge

—— wash and elute with 80 mL of hexane-ethyl acetate (17:3)

—— evaporate to dryness under 40°C
* for formula feed go to (*1), else go to (*2)

(*1)
|—dissolve in 30 mL of hexane
100 mL separating funnel
—— wash with 4 mL of hexane
— add 30 mL of acetonitrile saturated hexane

shake for 5 min

—— apply sample solution, and wash with 5 mL of water (stand for 5 min)

Upper (hexane) layer Lower (acetonitrile) layer

add 30 mL of acetonitrile saturated hexane
shake for 5 min

|
Upper (hexane) layer (waste) Lower (acetonitrile) layer
l

evaporate to dryness under 40°C
(*2)
|—dissolve in 5 mL of hexane

Envi-Carb/NH, Cartridge (prewash with 5 mL of ethyl acetate and 10 mL of hexane)

apply sample solution
wash with 10 mL of hexane
—— elute with 20 mL of hexane-ethyl acetate (1:1)

—— evaporate to dryness under 40°C
—— dissolve in 3 mL of hexane

Sep-Pak Plus Florisil Cartridge (prewash with 5 mL of hexane)

apply sample solution
wash with 6 mL of hexane

—— elute with 20 mL of hexane-acetone (17:3)

—— evaporate to dryness under 40°C

—— dissolve in 1 mL of acetonitrile
LC-MS

Scheme 1  Analytical procedure for ametryn, cyanazine and prometryn
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3 BRRUER
3.1 Witk r v~ 7T 7 &R

100 ng/mL O EIEEIEAER 4 uL 2 X —1EOEBVIRIKI v~ N7 7 7 &R CHI
ELEZ A, E—rmiianenolc. WO >, 7T F= M) LOREEZHEL LT &
A, IR ENT-OT, REREREGEERDLE2 77V 2 FOREE LTz, £z,
HIOBEENER LEBICOPEMEOE - RNRALNEZZ 0D, T =M LOEERS
WS T O BRI 2 B o 7.
3.2 MREAR

IR EER A L CHBEORER LR LIz, T XTORIET 0.5~100 ng/mL DI
(ffakf & LT 2~400 pg) THEHMMELZ R L. &REOMRERH % Fig. 2-1 2>5 Fig. 2-3 127 L
7.
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Fig. 2-1  Calibration curve of ametryn Fig. 2-2  Calibration curve of cyanazine
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Fig. 2-3  Calibration curve of prometryn

3.3 WNENNERER

TuA T —EER AR AR OGRS (RA—F 7T ZANA) IZT AR, T FV
L7 a A U &L TI10 pgkg LTV 100 pg/kg F13Y &4 R0 L 725082 A v T EIER K ORI
LKEZRG Lz, ZTOREE, Table 3 DBV 7 F T2 TEHEILER 74.7~95.7%, i LK
FEITM R 7= (RSD) & LT 5.4%LLF, 7 A KU U TYEREUE 80.4~93.5%, il U K5
X RSD & LT 59%LLF, 7wu A U CHBEINE 73.8~87.3%, #ik LKEEIL RSD & LT
4.0%LL FTH 7.
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ok, WMENERBR AN e~ 7T ADO—fl% Fig. 31T LT,

Table 3  Recovery test of ametryn, cyanazine and prometryn

(%)
Spiked Formula feed for
. . . . Sudangrass hay
Pesticide name  level starting broiler chick
(ng/kg) Recovery” RSD”  Recovery” RSD”
10 81.1 (47) 80.4 (59)
Ametryn
100 93.5 ( 0.76) 80.6 ( 0.53)
. 10 95.7 (29) 74.7 (54)
Cyanazine
100 93.6 ( 0.72) 85.7 (24)
10 85.5 (29) 73.8 (4.0)
Prometryn
100 87.3 (12) 77.1 (1.0)
a) Mean recovery (n=3)
b) Relative standard deviation (RSD)
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Fig.3  SIM chromatogram of ametryn, cyanazine and prometryn

Sample solution of formula feed for starting broiler chick spiked each pesticide at 10 ng/kg

3.4 FEETREKOHH TR
RIEOERETREMRT S22, 7oA 7 —EEMEHEAS L OGRE (RA—X27F
ANA) T ARV Y, T FP U ROT v A RN UEFEREN 2 pgkg Y BT U723 EHZ
DWNWT, KIEILE->THIL, Boio—27 O SN thZE R,
ZORER, WTHOREHZBWTH, TA NI, Y TFVUERTa A MY D3 s+
TIZDWT SN 10 & 5 REITZENEN 2 ngkg HHY ETH 72,
Ew NRZERT D701, 77 —niHEETHE S S &K K E (A—-F2 772
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ANA) WL T TV, TAMIUVERQRT v A MY b LT 2 pgke Y EZ RN L 723062
AWTEIE R TR E 2 BRet Lz, £ OREE, Table 4 D &30 EHEILE 77.2~94.5%,
MR UKS P IXARXHZ#E(R 2 (RSD) & LT 9.4%LL FTH o7z,

ZDD, RKIEOFERTIRIX 2 pgkg & AFES b, F7o, B TIRIE, SN AR 3 &5
TEEEDN B RAICOWT 0.7 pgkg & RAED Sz

BB, EEFROMBRAIL, C—2HBLROE—27EEOW G THELITo7=0, ©— 7
HCIXRGRERRE LR T2,

Table 4 Recovery test of ametryn, cyanazine and prometryn (low concentration)

(%)

Spiked Formula feed for

.. . . . Sudangrass hay
Pesticide name  level starting broiler chick

(ngkg)  Recovery? RSD” Recovery® RSD
Ametryn 2 82.9 (1.8) 77.2 (44)
Cyanazine 2 89.5 (94) 79.2 (54)
Prometryn 2 94.5 (6.6) 87.2 (3.1)

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

3.5 (A EER

RIEOTHBREE ZREST 5720, LsaeHe X 2 LR 2 50 L 7=

BAEE (ZTrA 7 —RERH) ROERE (RA—X2 7T ANAL) T ANV, T F
DUKROTE AR L LTERER 10 ngkg MY EAZ RN L@ 2 AT, 7oL
b Ty uaP—BRAREHT IV r—a vtk E—, RRSHEREYER R Y 7 r—3 g
VIREE 2 —, MENENBARBSONTE 2 —ZEERSUET, AR B AR R 2 R AR
BHFgEE v & —, 2EEEER R GES SO0 ' v ¥ —, MNIATEE N EMOKEE Y B2 2k
o X — B RATS, [FREENE SR, R X — BT R ORI T 2 — Kk
FEAT (9O REBRE) ([T W TARIEICHE - THARER A F e L 7-.

TARY OFERIT Table 5 D& BV, BAEEFTOT A MY o OFHEIEIT 98.4%, D
S NI UG BE B OVER T BRS E 1 X2 AL AUVFR S B YR 22 (RSD, X TF RSDg) & LT 43% KN
6.2%C& Y, HorRatiX 028 Th ~7=.

T, MHEFROT A MY OFEYEILERIT 92.2%, T OEPNMRGK UKSE K OV BB X
ZNZEIRSD, Y RSDg & LT 4.2%MK N 15%CTdH Y, HorRat (X 0.66 Tdh o7z,

VT TV UORRIT Table 6 D LBV, BAEEIT O T YU OFEEEINERIL 98.9%, D
SNMRIR UK B & OV A BURS BE I3 2 AR R HE R 22 (RSD, &Y RSDr) & LT 6.6% M4 O}
9.4%C& Y, HorRatiX 043 Th-7=.

£/, HHRETOLT O OFHEICRIT 94.4%, T OSEPNR UK K& OV WU X
ZNZHRSD, xOY RSDg & LT 4.1%MK N 17%TdH Y, HorRat (X 0.76 TdH 7.

Zu A MY ORFRIT Table 7 O & B0, BEAEEFOTm A NY OFEEINEIT 93.6%,
Z OFENMIR UK B & OV BUR B 32 AR IR #E R 72 (RSD, &Y RSDr) & LT 2.7%
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K 6.1%T&H Y, HorRat 1% 0.28 Th - 7=,

T, mHERO T a A Y ORI EIERIL 89.6%, Z D E NI UK EE MK OV [ 7 BUR
IXZEH RSD, L TONRSDg & LT 32%& N 11%T&H Y, HorRat 1 0.52 TH - 7.

WP DB O3 HTRL ST IV T 8 HorRat 28 FLEREUIE <, HRICECA RN TIX 0.5 % Flal-
TWED, FRICARGHTED FIRL O FERBROEHEICRFE R H -T2 L B bR 5T,

BEDYD, FRBRECTHEA LILKEK s a~ 7T 7EEDHTETORTEY % Table 8 127 L7z,

Table 5  Collaborative study results of ametryn
(ng/kg)
Sample
Lab. No.
Formula feed Sudangrass hay

1 9.70 9.59 8.79 8.01

2 9.00 9.44 9.16 9.72

3 9.89 9.58 8.94 9.13

4 10.7 10.3 9.54 9.84

5 10.4 104 9.89 9.73

6 10.6 9.51 7.24 8.51

7 9.82 9.57 9.17 9.35

8 8.78 9.15 7.46 7.52

9 9.70 10.9 12.0 12.0
Spiked level 10.0 10.0
Determined value® 9.84 9.22
Recovery (%) 98.4 92.2
RSD, ” (%) 4.3 42
RSDy ? (%) 6.2 15
HorRat 0.28 0.66

a) Mean value (n=18)

b) Repeatability relative standard deviation within same laboratory
¢) Reproducibility relative standard deviation
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Table 6  Collaborative study results of cyanazine

(ng/ke)
Sample
Lab. No.
Formula feed Sudangrass hay
1 10.1 9.09 8.30 7.57
2 8.60 9.28 7.60 7.56
3 9.45 9.06 8.50 8.04
4 10.8 10.7 9.67 10.1
5 9.46 9.84 8.31 7.83
6 9.57 8.56 9.66 9.12
7 10.9 10.3 10.7 11.0
8 10.5 9.22 11.9 11.2
9 10.4 12.1 11.8 11.0
Spiked level 10.0 10.0
Determined value® 9.89 9.44
Recovery (%) 98.9 94.4
RSD, ” (%) 6.6 4.1
RSDg ¥ (%) 9.4 17
HorRat 0.43 0.76
a) Mean value (n=18)
b) Repeatability relative standard deviation within same laboratory
¢) Reproducibility relative standard deviation
Table 7  Collaborative study results of prometryn
(ng/kg)
Sample
Lab. No.
Formula feed Sudangrass hay
1 9.43 9.31 8.97 8.17
2 9.00 9.52 8.80 9.16
3 10.2 9.64 8.73 9.15
4 10.1 10.2 10.1 10.2
5 9.58 9.32 9.08 9.11
6 8.84 8.30 7.52 7.36
7 9.37 9.36 9.20 9.26
8 8.73 8.35 7.38 8.02
9 9.49 9.77 10.4 10.7
Spiked level 10.0 10.0
Determined value® 9.36 8.96
Recovery (%) 93.6 89.6
RSD, ” (%) 2.7 3.2
RSDy ? (%) 6.1 11
HorRat 0.28 0.52

a) Mean value (n=18)
b) Repeatability relative standard deviation within same laboratory
¢) Reproducibility relative standard deviation
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Table 8

Instruments used in the collaborative study

Lab. No.

LC-MS

LC column

(i.d.xlength, particle size)

Agilent Technologies

Agilent 1100 Series LC MSD

LC: Agilent Technologies Agilent 1200 Series
MS: Agilent Technologies Agilent 6410 QQQ

GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)
GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)

GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)

GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)

GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)

GL Sciences Inertsil ODS-SP
(2.1 mmx150 mm, 5 um)
Shimadzu Shim-pack XR-ODS
(2.0 mmx100 mm, 2.2 pwm)

3 Shimadzu LCMS-2010EV

LC: Waters alliance 2695

MS: Waters micromass Quattro micro

5 Shimadzu LCMS-2010EV

6 Agilent Technologies Agilent 6410

7 Shimadzu LCMS-2010EV

g Agilent Technologies Kanto Chemical Mightysil RP-18GP
1100 Series MSD VL (2.1 mmx150 mm, 5 um)
9 LC: Waters 2795 GL Sciences Inertsil ODS-SP

MS: Waters Quattro Premier XE (2.1 mmx150 mm, 5 um)

4 FEOD
WMHENBARS SN 2 =B LA o~ N7 7EEOHFICEDT ARV, &

TR a A N DOERBSIEE R LT

1) B A —IETOWRKIa~ N7 7077020 FEIETIE, =208 BObNRholzZ &
ne, 779V FOREEER LT,

) BEEOBRBRAERLIZEZAS, T XTOEIKT 0.5~100 ng/mL DOFEE (Mt E LT
2~400 pg) THEMMELZ L.

3y ¥YTFVy, TARI KR T A N a7 aA T —BE i e A R O (A —
7T A) 110 pglkg FHY &L TN 100 pg/kg FHY BTN L, WMEIGRER & i L 7= /55, 7
AR Y THEHEILR 80.4~93.5%, R USEE TSR MERZ (RSD) & LT 5.9%LF, ¥
T Y THEEEIER 74.7~95.7%, #iK UKEEEIL RSD & LT 5.4%LLF, Fmr XA KU T
BRI R 73.8~87.3%, MK LKL RSD & LT 4.0%LL FOSEN ST,

4) KRIEOEBRTREEZMRT DD, 7Yy, TARMIVERTr AN v A2 T7a4 70
BT AR A R O (A= 2 7T Z~A) I[ZZFNFN 2 pg/kg HRYEAM L, FH0E
IERBR 2 F2hE U 7= 8, SEHEINERIT 77.2~94.5%, MK UKEE T XM= #EF 2 (RSD) & LT
9.4% L FTOREN SO N, KEOTERE TFRIZAEIKE L T2 ugks, BMETRIZASEKLE L
T 0.7 pgkg & AAFES HiL-.

5) EAEEE (e 7 —EBEMPH) ROEKE (A—F 2T T A~NL) IZTARN) Vv, &
THEIUUEORTr AR ELTENREI 10 pgkg FIY &2 RN L7z 3b@aEt 2 T, 9
BRERIC IV TARIEICHE - CTHEIRBR 2 Ehi L 7-.
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ZOFER, BATEEFROT A MY ORI IL 98.4%, Z O NMGR UG & OVEE i 81
FBEIX TN EEE R 2= (RSD, LT RSDR) & LT 43% KN 6.2%TH Y, HorRat I% 0.28
Thole. Filo, WHEROT A MY COFHEINERIT 92.2%, £ DN UKEE & OVEF
BURBEIZZ N ZH RSD, L ONRSDg & L T 42%M N 15%CT&H Y, HorRat [ 0.66 T - 7=.

Bl AR R DT 22 OB EILER T 98.9%, F ORENMK UK E R =M HIEEIXEh
ZIAARHE R 7= (RSD, X TN RSDR) & LT 6.6%K% TN 9.4%CTdH Y, HorRat |E 043 Th 7=,
£/, HREFOT T F Y OFEEILRIT 94.4%, T OEPNMEK UK KOS M E R E LS
NZIRSD, L TNRSDg & LT 4.1% & TN 17%TdH Y, HorRat 1% 0.76 T - 7=.

BLAEE R O 1 A R Y ORI EILRIT 93.6%, T OENME UK E K S HREE IR
NZNARAHERER 2 (RSD, 2O RSDg) & LT 2.7%M&% O 6.1%CT& ¥, HorRat I% 028 Th 7=,
T, HEROTa A N O FEREILRIT 89.6%, & DMK UK K OV ] BUR 13
ZNZIRSD, L OVRSDg & LT 32% K% TN 11%TH Y, HorRat 1% 0.52 ThH -7z,

B
KFRRBRICSML W2 WeT Y vy s 77 /ey —K&Ht7 7 r—rartvr #—,
A BEEE R T 7 ) r—a VYRR e ¥ —, MEENBARB SO v % — S EE5E
AT, fEEAN B AR ARG SRR R et v ¥ —, EEEEGRMAEAS ST 2 —0
RBREORMITEHOELRLET.
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