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Improvement of Hydrolysis and Ether extraction Method to determine Crude Fat in Feed

Asuka HORIGOME"
(* I.A.A. Fertilizer and Feed Inspection Services, Headquarters

(Now the Ministry of Agriculture, Forestry and Fisheries of Japan))

The former hydrolysis and ether extraction method to determine crude fat had a problem that
the quantitative value was higher than designed value because of water-soluble contents.  To
solve this problem, an addition of a procedure for washing diethyl ether layer by water was
examined. = The quantitative value by an improved method was 99 to 110% compared to

designed value.

Key words: HLAEMi crude fat ; f&/yfiF ¥ = F L= — 7 L {E hydrolysis and ether
extraction method ; = A/ N RE}L expanded feed ; ¥y KJME powdered fat ; AEHS
f& 71 v 27 A calcium soaps of fatty acid ; = —7 /Lfli{l] ether extraction ; fil£} feed
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T—FVEEABTHENCK 20 mL TYZF Lo —F V@A 3 BAKEWL, BAKAET 5 EE
EMziz (BLF TegBiE] Evn)l)
SEDOFOHBED 70— — % Scheme 1 [ZR L7T-.

Sample 2 g

10(|) mL beaker

—add 2 mL of ethanol to moisturize

— add 20 mL of hydrochloric acid-water (4:1)
— heat at 70~80°C for 1 hour, stir occasionally
200 mL separating funnel

— put content into separating funnel

—add 75 mL of diethyl ether and shake hardly

I I
Diethyl ether layer Water layer

add 50 mL of diethyl ether and shake hardly
put diethyl ether layer into 300 mL
separating funnel that has 20 mL of water

<Diethyl ether layer |

Water layer
I— add 50 mL of diethyl ether and shake hardly

———— <—Diethyl ether layer |

Water layer (waste)
— shake hardly and throw away water layer

——add 20mL of water and repeat same procedure twice

— pour through funnel (cotton pledget packed in its stem) into

weighing bottle or flask that has been dried and weighed

— recover diethyl ether by Soxhlet extractor or rotary evaporatoi

— dry weighing bottle or flask 95~100°C for 3 hours and weigh after cooling down

Scheme 1  Analytical procedure
(Dotted area stands for the modification made by this method.)

3 HRRUEBE
BRIEICLDER/BEE Table 1 ITRT. 2EFOD, MHERFFEOERIEICL D EEMBRDOF
FLL7o. TERIEDRIBFHEIL 114%~136% (¥ 125%) 72-o7=DIzxt LT, Bk TIlIxak it Ess
99%~110% (F¥) 106%) E7polz. P=F N —T )VEEKTHRWEBKAET S EIZX-TK
WHEMENBRES LTS B2 bR, £, ENBK UREEX, M FE2E (RSD,) &L
TIERIEIL 2.0%LL T, BHRETIZ2I% LT TH - 72,
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Table 1  Quantitative value of improved method and former method

Improved method Former method
Crude fat/ Crude fat/
Sample Designed Crude fat designed RSD, Crude fat designed RSD,
number value value value
(%) (%) (%) (%) (%) (%)
1? 5.6 6.0 107 2.3 7.6 136 1.1
29 53 5.7 107 1.9 6.6 124 1.9
3P 7.2 7.8 108 2.6 8.8 122 1.6
4" 6.7 7.0 104 1.5 8.3 125 1.7
59 7.3 8.0 110 2.7 9.3 128 2.0
6° 15.9 15.8 99.4 1.0 18.1 114 1.1

a) Expanded feed
b) Formula feed for suckling pig that contain powdered fat
¢) Formula feed for dairy cattle that contain calcium soaps of fatty acid

4 FEH
WkROM Ry = F L —T VAL, YT =T VE KT ) 2 N A e RiE
EMETLZE A, LVBEEHMEICDWERBESE L.

x &
1) BMOKER SERFE®@A - “FR T R EOHIEIZ ST, F 7 11 A 15 H, 7& B &
1660 % (1995).
2) KB A A, I\RFIG, ARE— SRR, 31, 1(2006).
3) (W) BAREMGHE 2 —iRE - 5T HARRSIEER S ROV~ = 2 7 /L OfiRFL, 46 (2004).
4) oKk EE, AR BRI, 14, 90 (1989).
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i A, B AT
Simplification of Determination of Cadmium in Feed

Hisaaki HIRAOKA™ and Yukiko MORI"
(* Food and Agricultural Materials Inspection Center (I.A.A.), Sendai Regional Center)

An analytical method for determination of cadmium content in feed was simplified.
Samples were ashed under 500°C and the ash was boiled with hydrochloric acid. = Cadmium
content was determined by an atomic absorption spectrophotometer.

A recovery test was conducted with 2 kinds of formula feed, chicken meal, feather meal and
fish meal spiked with 0.50 and 1.0 mg/kg of cadmium.  The mean recoveries of cadmium were
100.7~111.3%, and relative standard deviations (RSD) were within 8.3%.

A collaborative study was conducted with formula feed spiked with 0.5 mg/kg of cadmium
and fish meal in 6 laboratories. = The mean recovery of cadmium in formula feed was 107.2%,
and repeatability and reproducibility as relative standard deviation (RSD, and RSDg) were 2.7%
and 2.0% respectively. For fish meal, the mean value was 0.530 mg/kg, and RSD, and RSDy were
2.7% and 4.9% respectively.

Key words: 7 KX 7 A cadmium ; JR WG VL atomic absorption spectrophotometry ; Bt
Akl formula feed ; $:[FFER collaborative study ; D, ffilE D, correction ; ffi Y€ —

~ Y IE polarization Zeeman correction

1 #% 5

BRI U LTI FICHAEL, BRRICELS DML T DIMETHDL. H RIvAICLDH
FIIE, BHRAME)NEIER CRAE LA XA A X AWBA LI, FHL & DEZ LD BRLIE & f)
EEnTVns Y.

B R AOSHED, SEHY AT HEE DI 52 48 12 H 28 AT 52 % B 5 3178 51T L 0 Ik
SNz, ZooiriElE, AR %, BRSO EITV, W NI v ALY RT3 Uik
Mme L, 4-AF N2 7 (MIBK) THIH L7ZIRICOWT 7 L — 2MEDO WO E G %
HWTEET D HIETHDH. YBiLotriEicis T 5 MIBK OFf ] B B9 IXEUEHA TR O IR F K O 5
DRETH DD, AN ICEFFOVEREN [ £ L TWAHAE, MIBK (X 2fIHBEZEKLTYH
TR REERE LN, POEBEOBENRHETESEEZLND.

Oz, AlEl, MIBK fith Al L, v 7 77 7 NEEMEREM R TR EEER 2 H v
R ON K 7 AOEEEERF Lz, £, BRI EHO 2 MEOMIESE (D, 77k
RN —~ o Bk By 7 759 RAE I TFZERZh (DIE] RO [ELY —~ 4l
E] WOl ) IZOoWTHEBRFNEZEMLIZOT, ZOMELRET 5.

T OMSIATEUE N EMOKPEN B L AN v 4 — B v & —
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2 ERAE
2.1 & OB
TIROFGEENEE (FXI—, 72— — A KO KOEAEEZ 1 mm OS50
ZimiEd H E O L, HEEEE Lz,
22 A ¥
1) 7 FI U LEERER B RITA (Cd) 0.1 g ZIEREIZE > T h—/bE—F—IZ AN, HEE
(149) 50mL # /0%, MEL THEML, Bih L CTERBRILHZFREL, Bmtk, /KT 1,000 mL
DERETTAIBL, BITERETKEMATH R U LAMEHEFEZFHR L7 (20 1 mL
X, P RIDALLTO0IlmgaEHETDH. ) .
fEAICER L C, AR O —E &% (0.1 mol/L) TIEMEIZAIRL, 1 mL #HiZ 0.01, 0.02,
0.04, 0.06, 0.08, 0.1, 02 X N04pug 25 AT HEEDOHN FI U LEERZFREL 7.
2) fElE, WRRIIEESBHEROLOE AW, 2SN ORIRIT R A Tz
23 HEROGE
1) PO - BEREFTR AA-6400F & (D, #fi1E)
2) JEFWNER  HSing T2 s no— XM 75010 % (R —~ U #E)
3) ~ v INIFE T RN T w7 4EEL FUL230FA
24 TERFIE
D #h
SN 10.0 g 28> T 100 mL DR U T A BT 7 A8~ —/L B — 0 —IZ A, FELIT
B CRILE 1%, 500°C O~ v 7/VIETIEVL TIRIL L 7o, BREMITD RO KK OUERE 10
mL ZR %2 2%, FIZKEZMAZT30mL & L, $0MEW L-kiim Lz, 2O %E /KT 100
mL OEET7 T AZBL, ERETKEMATE%, A1 (65 TAHEL, RAEHAKE Lz,
R, BB Z WV THE—#FIEZITV, 2ERBRIER 2R L 7.
2) RO R & D HE
RBHAR Z TR EFIC L 7T F Ly — K7 L— 2 F TR E 2288 nm OWILE %
WE LTe. ERBISIRICOWT, FRRICEREEARE L, EEREAMELE.
FRFIZ, &0 FI U LMEERICOWNWT, BEHSROGE & R—RFETHOLELZRIE L, K&
MAEER L CREFFON FI v 2A&ZHEB L.

3 HRRUEBR
3.1 MEMROME
22 THRB L7 FI U AMEMERIZOWT, 2 8 (D ffiEXMREE —~ U HE) ORI
HEEFH A W TR 228.8 nm OWIEEZHIE L, MEMRAEER LT
ZORER, WITRoFRICBWTHRERIL 0.01 205 0.4 pg/mL O CEMBMEEZ /R LI

3.2 fAkhH oo SERE R IR B o 0 R
BRI LAOWEZST I WEBITEBEHENKRE 2Ny 7 7T 00 FRINEZRT Z ERMLIL
T3 ). ARIVLADOERAGET S EEZONLHEMFEETICEASSEVEERL TSN
By T I o T ATz, BAFEIFICZIRMELIZEALTNDE T RI T LA, By
L, BV TARRY 73220 L0 4 FEZERY, BUETRINTO D EEEER, B, %
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B N6 FEOBLAFREZHWT, EGARZHAE L. ZOMFEIX Table 1 © LB T, I
TIHEBEENEDL >0, ABKOFF I —LTIE 5% U LEEENI b Db H 7=, AR
WZOWT, T rU DL, DAL, BV TLAROY TR &2 U E O IX
1.04~2.79% T & - 7~.

Table 1  Concentration of mineral salts in samples

(%)
Kind of feed Na Ca K Mg
Animal by products
Fish meal 1.23 5.61 0.59 0.20
1.04 4.47 0.76 0.14
Chicken meal 0.58 5.52 0.67 0.14
0.44 6.16 0.67 0.12
Feather meal 0.29 0.52 0.19 0.04
Grains
Wheat 0 0 0.02 0.09
Rye 0.01 0 0.02 0.06
Milo 0 0 0.02 0.08
Corn 0 0 0.32 0.07
Feed crop
Alfalfa 0.11 1.54 2.71 0.41
Timothy 0.05 0.56 1.42 0.17
Formula feed 0.08~0.30 0.23~1.11 0.63~1.07 0.10~0.31
(n=16) (0.19) ¥ (0.67) (0.84) (0.17)

a) Mean value (n=16)

33 A AU H RI U LAOWEIZRITT
FREINEA T2 EBEEIC OV T FI U LAOREICHET 0B ETo72. T Y T4,
AN T, AV TEROY T2 T 5O ERNT, £BA 4 IREN 0.1, 0.2, 0.3, 04
FV0.5%E 725 X 9 I2HEfE (0.1 mol/L) WiRA ML, 2.4 OE&EFIED S CIR WL
WL 72, ZORERIT Table 2 DBV T, ZEHA AL DI B FIvLEELTERINTZD
TN T DR TH-TZ. (o T, BRI TVLAOREIZTHZ RETTHIAIII L T LETH
HEEZBNT.
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Table 2 Pseudo concentration of cadmium at various concentrations of various mineral salts

(Polarized Zeeman correction)

(ng/mL as Cd)
Concentration
0.1 0.2 0.3 0.4 0.5

(%)

Na 0 0 0 0 0

Ca 0.0005 0.0025 0.0046 0.0070 0.0090
K 0 0 0 0 0
Mg 0 0 0 0 0

WIZ, BRI TLORERNZH LT A TFHOEEBIZOWNTHHANZ. 0.01 205 1 pg/mL OJRSE
DT R I7 LEAERIZ 0.5%H Y EDO I LS T AEZRIMLUT, DyiiE X MEEY —~ U HHED 2
KD AWt Lz, DR EIL Table3 D LBV Th - 7=,

Table 3 Effect of calcium on determination of cadmium
[Absorbance, (ug/mL as Cd)]

D, correction Polarized Zeeman correction
Concentration of calcium ion (%) Concentration of calcium ion (%)
Not added 0.5 Not added 0.5

. 0 0.0000 0.0046 (0.02) 0.0000 0.0019 (0.00)

% g ~ 0.01 0.0025 0.0076  (0.03) 0.0021 0.0039 (0.02)

T 272 004 0.0080 0.0112 (0.05) 0.0078 0.0101 (0.05)
EE =

§2 2 01 0.0226 0.0224 (0.11) 0.0199 0.0224 (0.11)
Q 8 ~

§ 0.4 0.0745 0.0757 (0.41) 0.0803 0.0809 (0.42)

1 0.1821 0.1776  (0.97) 0.1886 0.1864 (0.97)

WTHOMIESFEEL S FI U LADOKRES (0.1 pg/mL Kl TIE, By AERNOE
M&mmfﬁw/?A%ﬁMLt AR D 57 DSWOCAB I @ DI HE S 4L, Dy fliE D5 232 ORI
REolz. BRI T LAOEBER (0.1 pg/mL LLE) TiE, BN, EHRINEKE B I2WOLMI
%b@@#ok.uﬁ;@,ﬁFi?A@ﬁ%WW(01%ML%ﬁ)fiﬁwvﬁb®$%%
ST 5D, mREE (0.1 pg/mL LE) TIRIEFEAERELZZ T RN EBRbroTz.

W, AN LATFHEZITIZA FIULOEREBIZHENT, EROBFHIERN L@k %
MIBK filith L, & DK % Dy MiiE XK MR —~ U AHIE D 2 BEFE O J1- RO G EE R 2V CHIEE
L7z, ZORERIE Table 4 ©® 280 T, MHEE BEREEICAHNL VT NERIMOEIE & L Th
N T LERMUTERO TR I U LAREELE L TEDICERESNTE. £oT, Iy vAaD
EIIF T TIEH 22 MIBK RIS BT L TWL 2 &R EZ b,
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Table 4  Effect of calcium on determination of cadmium by MIBK extraction
[Absorbance, (ug/mL as Cd)]

D, correction Polarized Zeeman correction
Concentration of calcium ion (%) Concentration of calcium ion (%)
Not added 0.5 Not added 0.5

0 0.0018 0.0247 (0.02) 0.0092 0.0258 (0.02)

kS 0.01 0.0101 0.0360 (0.03) 0.0204 0.0372  (0.03)
§ § = 0.02 0.0295 0.0471 (0.04) 0.0314 0.0487 (0.04)
g _g gn 0.04 0.0513 0.0684 (0.06) 0.0470 0.0700  (0.06)
§ 83 0.06 0.0698 0.0913  (0.08) 0.0726 0.0926 (0.08)
S 0.08 0.0951 0.1093  (0.09) 0.0972 0.1127 (0.10)
0.1 0.1129 0.1267 (0.11) 0.1171 0.1328 (0.11)

3.4 IRINENEER

AU X DA R O HTREE OMERO -0, IRINEIGRER (=3) 21T-7-.

WONEIGRER I, FREAEE, BRBAEE, 3o I—0, 7o —I— L KRORKBICE
LEI 0.50 mg/kg XN 1.0mg/kg HHETEDOH RI T LAEZRIML, 24 1208> TEIEEZ T2, 2D
il B 0% Table 5 e (X Table 6 D & BV, D, i iE TIXFEHEULERIT 101.3~111.3%, T O UK X
FEXF IR 72 (RSD) & LT 83% U N Tod Y, Rt —~ A E TITFEHEINER T 100.7~104.0%,
Z DR UREEIZRSD & LT 5.8% L FTH- 2.

T2, KEECTHE L NZRENARZ W T MIBK b 1T - 72, £ Ot 813 Table 7 2 U Table 8
DLEEY, Dy T EHEICERIL 121.0~131.3%, < OME LEEIZRSD & LT 9.4%LL FTH
D, WY —~ U MHIE TIE R RIL 108.7~119.3%, T O LKL RSD & LT 17%LLF
Tholz. LLEXY, Dy EXMENE —~ U HEOW L E &, AL MIBK iz X 2 ik}
OYMTELHE L RS ORE RN ST,

Table 5 Recoveries of cadmium from 5 kinds of feed (D, correction)

(%)
Spiked level
piked level — Formula feed for Forrr_mla fe.ed for Chicken meal Feather meal Fish meal
(mg/kg) cattle broiler chicken
0.50 106.7 (1.1 b) 110.0 (8.3) 108.7 (4.6) 111.3 (5.5) 108.0 (4.9)
1.0 105.7 (5.8) 107.7 (6.2) 107.7 (6.0) 106.7 (6.9) 101.3 (4.0)

a) Mean recovery (n=3)
b) Relative standard deviation of repeatability
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Table 6 Recoveries of cadmium from 5 kinds of feed (Zeeman correction)

(%)
Spiked level
piked level — Formula feed for Forrr_mla fe.ed for Chicken meal Feather meal Fish meal
(mg/kg) cattle broiler chicken
0.50 101.3% (3.0 b 101.3 (2.3) 101.3 (1.1) 103.3 (1.1) 104.0 (5.8)
1.0 102.0 (1.0) 101.7 (1.5) 101.0 (3.0) 102.7 (1.1) 100.7 (2.1)

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

Table 7 Recoveries of cadmium from 5 kinds of feed by MIBK extraction (D, correction)

(%)
Spiked level
piked level — Formula feed for Forrr_mla fe.ed for Chicken meal Feather meal Fish meal
(mg/kg) cattle broiler chicken
0.50 12739 4.8) b) 129.3 (7.3) 130.0 (9.4) 122.0 (4.3) 131.3 (2.3)
1.0 131.3 (4.5) 129.7 (5.0) 129.3 (2.9) 123.3 (0.90) 121.0 (3.3)

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

Table 8 Recoveries of cadmium from 5 kinds of feed by MIBK extraction (Zeeman correction)

(%)
Spiked level
piked level - Formula feed for Fom.lula fe'ed for Chicken meal Feather meal Fish meal
(mg/kg) cattle broiler chicken
0.50 116.7% (12)® 118.0 (13) 118.7 (15) 114.7 (14) 118.7 (16)
1.0 119.3 (17) 115.3 (16) 116.0 (15) 114.0 (14) 108.7 (17)

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

BRI, TN DPEEERN S%IREDF X0 I — N OV DPEEE DS 1% OB SRR &
BEAZLELEZEZA, RKEEOMIBKEOWTHIZBWTHE ALY T ARBEDEWVCLDL AR
SULADERMISHT HHBIIRONhoT2. ko T, BT TS FI T LADKBERTEH
T T LDOEEBIRD NN T,

AL, WTNOERINKIZBWTY 0.49~0.58 mg/kg DERMEMNELN, ZHEh FI VLD
HRIGRIZEDEEEZ DT,

LIS DO FREN T, Dy MiE M YR Y —~ U #i1E & MIBK O ERIMX O E&EN 0 226
0.02 mg/kg TH 2 DIZxF LT, ARIETIEL0.01 205 0.07 mg/kg & HWEMRHE L2, Z ik MIBK
WIRNAEORENAR E X T Ry 7 7T 0 RAEL (Table3 K1 4) , NS EEBRM LA
Mool ENEZ LT,

3.5 EETREOHH TR
KEDOERTREOBH TREZMHERT S0, 7RI VLAOERERERET T 7 (10 SR
L) ZJRFRIECRERHCHE L TR E DS SN 2R L7z, ZOF%E, 0.01 pg/mL o=y
KD SN T D IET 19, RAEE—~ U MIETIS THY, MAEE HIZ 10 282 Tz, 0.01
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pg/mL OFEHEWIIARIETIL 0.1 mg/kg IS T D700, RIEOERZ FRITZ 0.1 mgkg FRE LB XS
iz, £, METRIZSNEN 3FRE L2 2RE L L T0.03mgkg FRELEEZ LN,

SEOD, HHBLAEE L OEIZH R U LAORENZNEI 0.05 mg/kg &N 0.1 mg/kg
LD EDITIINL, 24 29> T3 EPGHT O 24T o 72, T OREE, B F I 7 LIREED 0.1 mg/kg
DOEE, FHEULEIT 98.0~112.0%, E DMK UK IZMHxHEHERZ (RSD) & LT 16%LL F T
HoTo. PEEN 0.05 mgkg DA, FHEILERIL 96.7~123.3%, + Ok LHEE X RSD & LT 26%
LIFThoT-.

FRFR O R U AOFREREYE Y, EAEE, A% T 1.0 meke, A% T 2.5 mgkeg T
HY, REOER FRIZEEHEO /10 L FTh o7z,

3.6 AR

RIEOHBIEE Z#HET 2720, H@EEHT X 2 MR % 320 L 7=,

FLAERBLAGEHC S KX 7 AL LT 0.50 mg/kg F2% f2 RN L 72 30ROV B SRTE Y S v- Mk
ZHWT, MSATEBOE NESEMR AR (B () BMOKENEZ SN e v 2 —) AKE, FiL
BB (B Rt 2—) , FEMleFEss B Aletr2—) , R4 hEREET (B
A4 iRty =), IRREEA A R E e 2 —KIKEEHT) kK OFE@EMRESI G [
B2 —) (6 RBRE) [CB\T, RECK-> CTHEFRRBZ I L 7.

ZOFER, Table 9 DLV, KO FEREIEIT 0.486 mg/kg, £ DB UK & OVE[H
FFHURS B (XM S YR 22 (RSD, )X OV RSDg) & L TENEIL 2.7% % 1 4.9% T ¥, HorRat (X 0.35
Tholz. £, FAMBE GO RMEE OB EINERIT 107.2%, £ OBPN#RR UK E K OVE
M P BURG FE LX AR (R 72 (RSD, X TN RSDR) & L TENEI 2.7% K% N 2.0%TdH ¥, HorRat i
0.12 TH-o7=.

— 5, BATO SR KT D MIBK % FV TIT - 72 2L [FRRBR O f% 5 % Table 10 (2R L7=,
O O Y E B 0.530 mg/kg, & OENMEGR UK EE M OV FFBURE B (XA X ¥R 725 (RSD;
JOVRSDR) & LTENEN 4.8% &N 13%TH Y, HorRat 1% 046 Th o7z, Fiz, FHAHEA
BEO RGO B BN RIE 116.6%, < O3 PN UK EE & OVER ) P BLRE FE (3R ok A2 Y ff 72
(RSD; X TXRSDg) & LTZENEIN 1.4% K% N 6.5% TH Y, HorRat X037 THo7z. WITHD
A b HorRat 28 0.5 % FlEl > TWedd, ZORKE LT, ERBENARSGIIEICAML TNz &
NEZ LT,

B, BEOW, FHRBRE TN L2 F RGO & O IE 7154 Table 11 1277 L
7.
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Table 9  Collaborative study results

(mg/kg)
Laboratory Fish meal Formula feed for dairy cattle
1 0.529 0.509 0.511 0.554
2 0.493 0.505 0.529 0.553
3 0.510 0.480 0.530 0.540
4 0.442 0.465 0.530 0.535
5 0.450 0.444 0.535 0.537
6 0.503 0.506 0.540 0.541
Mean value 0.486 0.536
Recovery (%) --- 107.2
RSD; (%) ¥ 2.7 2.7
RSDg (%) ” 4.9 2.0
HorRat 0.35 0.12

a) Relative standard deviation of repeatability
b) Relative standard deviation of reproducibility

Table 10  Collaborative study results (MIBK extraction method)

(mg/kg)
Laboratory Fish meal Formula feed for dairy cattle
1 0.523 0.522 0.579 0.603
2 0.476 0.498 0.557 0.559
3 0.630 0.560 0.530 0.540
4 0.487 0.511 0.578 0.578
5 0.541 0.502 0.640 0.650
6 0.545 0.560 0.590 0.591
Mean value 0.530 0.583
Recovery (%) --- 116.6
RSD; (%) ¥ 4.8 1.4
RSDg (%) 13 6.5
HorRat 0.46 0.37
a) Relative standard deviation of repeatability
b) Relative standard deviation of reproducibility
Table 11  Instruments used by collaborators
Laboratory Atomic absorption Background correction
spectrophotometer
1 SHIMADZU AA-6800 D, correction
2 Thermo SOLAAR969AA D, correction
3 HITACHI Z-5010 Polarized Zeeman correction
4 HITACHI Z-5310 Polarized Zeeman correction
5 Thermo SOLAAR969AA D, correction
6 Thermo SOLAAR969AA D, correction
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4 FE&&H
Rt O NI LADEREE LT, MIBK fl HEAZ BT 5 5B OWTHRE Lz L 25,

R DFER % 1FT2.

1) DyfiEXROMREIEE —~ AHEDM GIEE bRERIE, U FI T ARE 0.01 705 0.4 pg/mL O
PHCEMMEZ R LTz,

2) I RIULAOEKEEE (0.1 pg/mL Kiil) TIEANAT T LOTHEZIT N, BEEE (0.1
pg/mL LA E) TIEHEENME o7, 72, BAEEHEOMENSIK TIX, & FI U A0
ThoTHERIIAMRETH-T-.

3) AIEIC L 2 WINEIGERER 2 20 U 72 /5 8, FBIEIGERIE 100.7~111.3%, & O UK B 13AH xF
¥R (RSD) & LT 83%LUFThoTz.

4) AKIEOFERE FIRIT 0.1 mg/kg, i THRIX 0.03 mgke &5 x b,

2o d, AIEITPRL 18 48 3 A 24 AAHT TEIEH M B IR S e Y. ARTEIE MIBK filiHiE & b

e LC, alBE6 N, AEYER 5 ST LZEA, BRI L T2, 3MER, = X MIZ L TH 1,000 o

HI 23 ATHE & 72 D,

X [

1) HKE - AEAESESRM ORI SBEEHES . DRI T AOFEWMICY - > COMBFHEIZS
WT”, EEISH 6 H, ZEER4 41 —fiXAFIE (2003).

2) BMOKEAR GERR@EH : “GIE T EEOHIEIZOWT?, SRk 74 11 A 15 B, 7% B % 1660
5 (1995).

3) fEEIEN B ARBREERIESHT e R o EZEE O 72 OFBIFREREE ST E I 157, 34 (2001),
L 52T HRR.

4) BMKFEASERE®RAD . “GROGEWEOREEEOHIEICOWT” , B 63 4 10 A 14
H, 63 B4 2050 5 (1988).

5) EMOKELEE - ZRREEMH . ‘G EEO — MG EIZ >N T” , ER 1843 A 24 H,
17 {2255 12543 5 (2006).
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3 BAMHBDHT-2 hXPUDREI/ OIS TEEFHEIZES
EEik

L6 W', HN OEHT, BB OKME
Determination of HT-2 toxin in Feed by LC-MS

Takayuki ISHIBASHI', Masatoshi YOSHIMURA " and Daisaku MAKINO"
(* Food and Agricultural Materials Inspection Center (I.A.A.), Kobe Regional Center Osaka Office)

An analytical method for determination of HT-2 toxin in feed by liquid chromatograph-mass
spectrometer (LC-MS) was developed.

HT-2 toxin was extracted with acetonitrile-water (21+4).  The extract was purified with a
MultiSep 227 Trich+ and analyzed by LC-MS.  The LC separation was carried out on an ODS
column (ZORBAX Eclipse XDB-C18, 3.0 mm i.d.x250 mm, 5 pum) using gradient with 10 mmol/L
ammonium acetate-methanol as a mobile phase.  The determination was performed in a selected
ion monitoring (SIM) mode using [M+CH;COO] ion at m/z 483.

The mean recoveries of HT-2 toxin from 2 kinds of grain and 2 kinds of formula feed spiked
at 15, 20 and 200 pg/kg ranged from 98.0 to 113.3%, and the relative standard deviations (RSD)
were within 8.7%.

A collaborative study was conducted with formula feed and barley spiked with HT-2 toxin
at 200 pg/kg in 7 laboratories.  The mean recovery of HT-2 toxin in formula feed was 106%,
and the repeatability and reproducibility as the relative standard deviation (RSD, and RSDg) were
2.9% and 8.5% respectively, as for barley these were 104%, 2.6% and 9.6% respectively.

Key words: 2>U'# mycotoxin ; HT-2 k% > HT-2 toxin ; fi#l feed ; A7 a~ 277
7 G #5yHrEt liquid chromatograph-mass spectrometer (LC-MS) ; K%L A 4 v 1bik
atmospheric pressure photo ionization (APPI) ; K& JEAb % A 4 > {biL atmospheric
pressure chemical ionization (APCI) ; L[R]3k collaborative study

1 #% 5

HT-2 k%2 0% F. acuminatum SN OEAIND N aT R~ a b (0hUVFE) T,
ZOHEENS T2 FF U ERUZ A7 AILET (Figl Z8) . HT2 h¥T 250 ) ark
VRV A A MR, WHEER, 2o ERAEERNEEAALTEY, TAF =L —
(DON) , =L/ —/L (NIV) , T2 h¥& 22, HT2 FF v, DT B FFT RN — L%
DG Y 3 D),

BUE, HT-2 hF A2 oW I H ¥ CHEMENREINTE Y, ZOfEIEEEH T 100 pg/kg
ThoH Y. £, 2001 B S FAO/WHO AR & MFINMEMFEEES (JECFA) O 56
BRI ICBVW TR S~ a2 bF D) A 73HEICT, T2 & & HT-2 hF >
DAEET60ng/kg RE/ANEE 1 BMAEBREL LTHEESHEZ Y.

OMSTATEUE N R MOK RS B L AR e v 4 — T R v & — KIS T
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SR BT HEYE OIZiE, T2 FER T UDOEREL LTHEZ u~ N7 TEESIE "ROA A2
nv b7 7% VYBRRE SN TWSR, HT-2 bF LU OERBEIZNE SN TE LT, b a2
FEZXEEF O HT-2 hX T U DOERIELZMNT LI ENAKE ERoT

FITEHRDIL, T2 MRy Uik ru~ W77 7EEMIE D2, SHED T 220
TR n~ N7 7BEESIFHC LD ERIEEZMRF LI L 25, BUREEN G OO THE
T 5.

Re R Ry Ry R l\gﬁlﬁr MW CAS
Type A T.2 toxin OH OAc OAc - OCOCH,CH(CH;), C,Hy0o 466.5 21259-20-1
HT-2 toxin OH OH OAc - OCOCH,CH(CH;), C,H;O5 4245 26934-87-2
Type B Deoxynivalenol (DON) OH H OH OH - C,sHyOs 2963 51481-10-8
3-Acetyldeoxynivalenol OAc H OH OH --- Cy;H,,0; 338.4 50722-38-8
15-Acetyldeoxynivalenol OH H OAc OH --- C;H,O; 338.4 88337-96-6
Nivalenol (NIV) OH OH OH OH -- CisHyO; 3123 23282-20-4
Fusarenone-X OH OAc OH OH -- C7H»,O4 3544 23255-69-8

Fig.1  Structure of HT-2 toxin and other trichothecenes

2 EBRAX
2.1 &
TR OB A B OFEHE R 2 Z N 1 mm OS5 S WA@Y 5 £ THhEL, #iae &
L7z,
B, BmEHTHWZEL A kO — 5] Z Table 1 12/~ L7z,

Table1  Example of component of formula feed

Kind of Cla'ssiﬁca'tion of Ratio Ingredient
formula feed ingredient (%)

Formula feed  Grains 59 Comn

for layer Oil meals 25 Soybean meal, Rapeseed meal, Corn gluten meal
Animal by-products 1 Fish meal
Brans 1 Rice bran
Others 14 Calcium carbonate, Calcium phosphate,

Paprika extract, Feed additives

Formula feed  Grains 63 Corn, Milo, Barley

for beef cattle Brans 18 Wheat bran, Rice bran, Corn gluten feed
Oil meals 10 Soybean meal
Others 9 Alfalfa, Molasses, Calcium carbonate, Salt,

Feed additives
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1) HT-2 bF > U fEHER

HT-2 h & %M, (Sigma Chemical #) 1 mg Z# IEfEICE > TS5 mL DAL &7 7 A2
WA, TEF=FIAEZMZTENL, BICERE CRIBEEZMNX7Z (20K 1 mL 1L,
HT-2 FFv 2L TC02mgaa BT 5. ). FIZZOERDO—EEEZT ¥ =K VU /L TIEMIZ
WL, ImLHIC 25 pg &A% HT-2 Mo UEERIRARR L. 7ok, EERKITA
HUE (-20°C) THRIFLT-.

FEHICE LT, BEFRERO —TEEEK—AF¥ /) — L —7T& =1V (18+1+1) TIEREIZ
FRLT, 1| mLHIZ HT-2 hF > & LT 0.001, 0.0025, 0.005, 0.01, 0.05, 0.1, 0.5 K1
ng EATHE HT-2 b v U ERER 2R L 7=,

2) AF =, TEF=FMIAKROERKITEE v~ b7 T 7HREEZH W, 2o, %F
AL L TV D LIS o el BT R Rl 22 FH U T2
2.3 IEE KOG E
1) WiKk7 a~ k27 F 7 . Agilent #  Agilent 1100 Series & O\& HERAAEFT R Prominence
2) BHEHOWE : Agilent . Agilent 1100 Series MSD SL M OVt B/EFTHL  LCMS-2010EV
3) IWEOM XA T v LT a2 —H—SR2 KD
AN TR AU S = — 7 —MW-DR A

4) L orBEEs  ARHEPEER 5200 & OV KS-3000P
5) .E,ﬁé ELABERE AR HEPEERE KM-15200 & OVH SERERT#L SCT15B

6) LT NAKR L —F— o R bFER CVE-3100
7y m—H Y —x R —&—  FOTE R N-1IN Y
8) ZH&HEH 7 L : Romer Labs il MultiSep 227 Trich+

24 EEIFTIE
1) fil H
SFTaREL 25 g RS- T 200 mL o= AT T A AN, T = % Un/—7J< (21+4)
100 mL Z /0%, 60 73RV IEE CTHIH L7z, R 2 358 m 0k B IS A, 1,000xg
(2,000 rpm) T 557fMEOoBEL, EEAWEE T LALEE ﬁt@“éaﬁtﬂ%{rﬁk L.
2) 1T LKL

AREHATR 2 ZHERE ) 7 DT AL, FIDOMHIK 3 mL 2 C72. 10 mL ORBREZ 7 LD
TICEE, TOHOWMHKO 3 mL 25T 7. JiHi#K 2 mL Z EfEIZ 50 mL O T8 ~7 F 22
IZAIL, 50°C LR OKIBTIEE A CRET 2 E TRUERM L7k, ER T AL % THE L
7.

K=AH /) ——=TEr=KrU/L (18+1+1) | mL Z# EREICMX CHEEWEZENL, ZOHK
D—hE 77 AF v 7 W OWwEE (& 1.5 mL) IZ A, SOOOXg (10,000 rpm) T 5 47fH
mOGEEL, EEARERE v~ N7 7 7 ERESITEHC X 2MIEICHET 2 REHA R & L.

3 K7~ 7T 7EESHFICEZUE

AREHA IR K OF HT-2 b & R 5 uL 2RIk 7 v~ N7 7 7 EHE&EnHratiZiEA L, SIM
vua~ 7T NEERL, t"—&ﬁﬁx HE S L REFO HT-2 P v BERH L.

B, TEEOWMES Scheme 112, WAk~ ~r7 77 (LLF TLC) EWH. ) KOWVEE
SrEE (AR TMS) &S, ) OMIESM % Table2, 3 KT 412" LTz,
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Sample 25 g

—add 100 mL of acetonitrile-water (21:4)

— shake for 60 min

— centrifuge for 5 min at 1,000xg (2,000 rpm)
Column (MultiSep 227 Trich+)

— apply supernatant

— drain the fraction of 0~3 mL

— collect the fraction of 3~6 mL

Sample solution 2 mL

— evaporate to dryness

— dissolve in 1 mL of water-methanol-acetonitrile (18:1:1)
— centrifuge for S5min at 5,000xg (10,000 rpm)
LC-MS

Scheme 1  Analytical procedure for HT-2 toxin in feed

Table 2  Operating conditions for LC
Column ZORBAX Eclipse XDB-C18 (3.0 mm i.d.x250 mm, 5 pm)

Mobile phase 10 mmol/L. Ammonium acetate-methanol (4:1)—15 min—
methanol (5 min)

Flow rate 0.5 mL/min
Column temp. 40°C
Injection volume 5 pL

Table 3  Operating conditions for MS (Agilent, Agilent 1100 Series MSD SL)

Ionization Atmospheric pressure photo ionization (APPI)
Mode Negative

Fragmentor 100 V

Nebulizer N, (55 psi)

Drying gas N, (7.0 L/min, 350°C)

Vaporizer 300°C

V cap 1,500 V

Monitor ion m/z 483

Table 4  Operating conditions for MS (Shimadzu, LC-MS2010EV)
Ionization Atmospheric pressure chemical ionization (APCI)

Mode Negative
Nebulizer gas N, (2.5 L/min)
Interface Temp.  400°C

Heat block temp. 200°C

CDL temp. 200°C

Monitor ion m/z 483
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3 BERRUEBE
3.1 EESHTE SO B

BB BT HEE I ST WD T2 FFR LoDk s n~ h 7T 7EESHE POA o 1kik
i, BE SR E LT REIENA A AkiE (APPI) M ONKRKEALZEA 4 bk (APCD) 2Si#
ERTnb.

ZZTAFAMIEICHOWT, 2 BHEOWEEKZ o~ s 7T 7EESHE (Agilent £ 1100 Series
MSD SL } ON s i B fEFT 8 LCMS-2010EV) 12 TRt & 1T > 7=,

Z ORGSR, Agilent L 1100 Series MSD SL 23\ TiX ESI LY APPI, SHHI/ERTH& LCMS-
2010EV (23 W TIX ESI XY APPI L Y APCI Z W26, oA A bk X v @& 223 E %
1THZ2 EMNTET.

ZoZENDL, HHTOHERBICL > TROBEBERSPETE LM A U LIELERT LI L L L
7.

F7-, HT2 hF T 0D~ AAXT ML Fig. 2 DBV THY, T=F—A A4 & L Tkd
JEEED Ky m/z 483 (HT-2 b % o OFEBA A 4 2 [M+CH;CO00] ) Z#HW5 Z & & L.

*MSD1 SPC, time=13.722 of 2005\051017\SCAN1.D  APPI, Neg, Scan, Frag: 100

N
100 Max: 4589
80 - [M+CH;CO0]”
60;
, - 3
404«
8 O -« @ s
b :552}:“‘9 (‘N—’N o ~ N
20 2N T T2 < N = gngﬁ'S‘O%C’-mg
RE 282 g°8g 7 23
? TF
0] MWMMWWMWMMMWWWMMM\M\NM\M\MMH\ | M
IR AN
300 400 m/z

F1g.2 Mass spectrum of HT-2 toxin

32 BREMROIERK
HT-2 h*¥ <> LT1mLHIZ0.001~1 ng #5 ¢ 8 ROFIEMRERZFH L, &5 uL 2K
o~ N7 7EESHFHCEAL, S50z SIM Zua~ 7T A5 E— 7 mE X dE S &R
D THRBEREMER L. TOME, BREHRIZHT-2 bX & LT 0.005~5 ng O #ilH TEMRMEZ
~L7z.
33 ZHEED T L ORFT
EHELIT, T2 PFUOERE DICBWT, ZHEED T L (MultiSep 227 Trich+) 12X 5k
BA24T->THEY, HT2 FF LU OERBIEICEWVWT O ZOH 7 L5 ATREHEZR L 7=,
le%%vykbflwu@@ﬁ%%%%mbkki@%mﬁ%§%%w7b:Ah,ﬁm
W2 1 mL #IZHE L, FEHESICONWTENLENRIEIZNE ST HT-2 bF > DOEIEZ K
Wiz, ZOFER, Table 5D E BV, 0~1 mL O 4y TIXEINRNEKLS, 1~10 mL O % H4y Ti[E
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AL 103~123% TH Y, POERZYEFETHE -7 TBO LR T,
IO ENG, KETEEE LEERIELFRIS, #1DOMRMIE 3 mL 24T, TOROMH
#3~6mL 2RI HZ L & L.

Table 5  Elution pattern of HT-2 toxin from MultiSep 227 Trich+

(%)

Fraction volume /mL Barley ¥

0~1 49"
1~2 108
23 115
3~4 104
4-5 115
5~6 117
6~7 123
7~8 116
8~9 105
9~10 103

a) Extract from barley spiked with HT-2 toxin at 100 pg/kg
b) Mean recovery (n=2)

3.4 WiIEWMEOKF
MAfE (BMI1A, M35 , L9420, vAMu, KE, 4%, LKk, BAXK, X
W, BT ROHRI=—7 4 — RIZDOWT, KEICH ST SIM Z a2~ 7 F A &E{EK
L, HT-2 N XY VO EREZYETLHE -7 OFEZHRF L. ZORE, HT2 XY OER
EETHE—ZITREO N T.
B, hEDWEOBRNTELNTZSIM 7 e~ 7T AO—fl%E Fig. 31ZR LT,



RO HT2 hF v ORI a~ 7T 7' EBONEFNC L B EEE 19

LAl ru1o oo
3 oPEa 20 215

oo 2.5 A

(B} (xi0, 0000
R E RN EREEY

e 1.0 12.

0o 25 5.0 1.5 100 125 15.0 175

Fig.3 LC-MS chromatograms of sample solutions
LC-MS conditions are shown in Table 2 and 4.

(A) Sample solution of formula feed for beef cattle (not spiked)
(B) Sample solution of barley (not spiked)

(Peak assignments: HT-2 toxin)

3.5 WRINENGER
AVEIT K 2 BIEE K OWRR U RS B & fe 3R 30 2 72 D I RN E IR B & 20 L 7=
Table 1 @ 2 FEEHOEL AL, &£ 98 AT LEUKEIZ HT-2 ¥ & LT 200, 20 XL 15
pg/kg Y EZFM LR EHZ DWW T, RIEIZHES T 3 BIONTEZ4TV, £ ORI K 0GR UK
FEraRD., ZORE, Table 6 LBV, HT-2 bF v OFHEILERIT 98.0~113.3%, T Dk
W UK IS AR R 22 (RSD) & LT RI%LL T CTh o7,
7B, WMEIRBRTE SN SIM 7 n~ 75 50— % Fig4 (R LT-.

Table 6 Recoveries of HT-2 toxin from 4 Kkinds of feed

%)
Spiked level Formula feed Formula feed
Corn Barley
(ng/kg) for layer for beef cattle
200 101.27 (6.9)” 100.6 (4.4) 107.4 (8.7) 103.2 (5.1)
20 108.0 (2.0) 107.3 (7.3) 112.7 (4.7) 113.3 (8.6)
15 110.7 (0.60) 107.1 (5.2) 98.0 (3.1) 106.9 (6.4)

a) Mean recovery (n=3)
b) Relative standard deviation (RSD)
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(A cxio. oo
Fag3. 20 1. 002

o'o 275 ) 15 1o 1275 15 0 1775

210, QOED
183, 20 (1. 002

oo 275 ) FRE 1o o 1275 150 1775 FII

Fig. 4 LC-MS chromatograms of standard solution and sample solution
LC-MS conditions are shown in Table 2 and 4.
(A) Standard solution (The amount of HT-2 toxin is 0.5 ng.)
(B) Sample solution of formula feed for layer (spiked at 200 pg/kg)
(Peak assignments: HT-2 toxin)

3.6 & FREOEH TR

AKEOEETIRE OB FIREZMHRT 5720, KEIZC HT-2 hF & LT 15 KO 10 pg/kg
FAY R Z ML I2RBHZ DWW T 3 MHMT O 21TV, Joilc e —27 O SNz Roiz.
ZORER, HBoNTE—27 O SN M 10 LR D]EITX 15 pgkeg TH Y, KEOERE FRIT 1S
nglkg L EZ BN, ok, TOVHEULERIT 107.1%, M UK E X E ¥R (RSD) & L
T52%THoT-.

Fro, M TRIZSNIN 3 LD REND Spgkg & AFED b/,

3.7 HREEER

KEOBEEEZREST D720, BHEEGER M RKEIZ HT-2 FF & LT 200 pugkg
Y2 I L7z @ a2 F VT, RS S AR T 4 A R I S B RO o X # =
—YR— ¥ —, REBEEBFEGESS T2 —, MEEABREL ST ¥ —
ZEE AT, MEIEA~A 2 bd v oA ns, M ATERE AR AR (B () Bk
PEMHE Rt 2 —) R, RRKRFGHHT (Bl RMEEs 2 —KRREBT) kKOMLIEES
AT (B et 2—) (7TRBRE) ICB W TAREICHE > TR & FhE L7z,

ZTOFER, Table 7D LB, FHE AL O HT-2 F %2 > O FEYEIINERIL 106%, TiLh O
IR UK B K OV T T BRSPS (XA A HE R 72 (RSD, &2 OY RSDR) & LT 2.9% K% N 8.5%ThH 1,
HorRat |£ 0.42 THo7c. T, KREZIZBWTIE, FHEIUEIL 104%, Fi5 OMGR U E KO
22 T P B (XA R AE R 2= (RSD, & OF RSDR) & LT 2.6% K Y 9.6%ToH Y, HorRat I% 0.47
Thol-.
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¥, BEOD, KFRBRECHH L LC-MS D% % Table 8 [Z/~x L7-.

Table 7 Quantitative value of HT-2 toxin in collaborative study
(ng/ke)
Laboratory number Formula feed for layer ¥ Barley ¥
1 215 223 220 214
2 211 205 198 201
3 224 241 226 241
4 220 229 207 195
5 211 211 206 207
6 175 181 171 173
7 215 215 223 220
Mean value (pg/kg) 212 207
Recovery (%) 106 104
RSD, ”(%) 2.9 2.6
RSDy “(%) 8.5 9.6
HorRat 0.42 0.47
a) Spiked with HT-2 toxin at 200 pg/kg
b) Relative standard deviation of repeatability
c) Relative standard deviation of reproducibility between different laboratories
Table 8 Instruments used in the collaborative study
Ionization LC column
Lab. No. LC-MS Instrument Polarity Mobile phase (i.d.xlength :rticle size)
Monitor ion (m/z) G- Iengt, p
Water ESI Acetonitrile GL Sciences
micri)rilass Quattro Micro Negative Methanol Inertsil ODS-3
483.2 10 mmol/L Ammonium acetate (2.1 mmx250 mm, 5 um)
Waters ESI . Methanol GL Scj‘lences
. Quattro Mi Negative 10 UL A . ot Inertsil ODS-3
micromass Quattro Micro 483 3>58.7 mmo mmonium acetate (2.1 mmx150 mm, 5 um)
Agilent Technologies g:;:tive Methanol (Sjtzllp?:elz(liloPak C18 AQ
1100 Series LC/MSD SL 433 10 mmol/L Ammonium acetate (3.0 mmx150 mm, 5 um)
APCI Agilent Technologies
I%ISI{/I}/ISAZIDO?BJEV Negative 11\/([)@:1}:1?1l (;}L Ammonium acetat ZORBAX Eclipse XDB-C18
- 483.2 © O ACCRE 3 ) mmx250 mm, 5 pm)
. . APPI Agilent Technologies
Agilent Technologies . Methanol .
. Negative . ZORBAX Eclipse XDB-C18
1100 Series LC/MSD SL 4832 10 mmol/L Ammonium acetate (3.0 mmx250 mm, 5 um)
SHIMADZU AP(.X Methanol SH.IMADZU
LCMS-2010EV Positive 10 mmol/L Ammonium acetate Shim-pack VP-ODS
442.2 (2.0 mmx150 mm, 5 um)
ESI Agilent Technologies
Waters Quattro Mi Negative ll\/(l)ethan(;}L A . at ZORBAX Eclipse XDB-C18
micromass Quattro Micro 4832 mmo mmonium acetate (2.1 mmx250 mm. 3.5 m)
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4 FE&H
AR O HT-2 P v OEEELE LT, 7 R=RMUb—JK (21+4) THIH L, ZHuED 7 4
CEORBRL, Wik e~ NI 7EESNFEHVWEEREZRFTLIZEZA, KOBRES
7.
1) ODS % 7. (ZORBAX Eclipse XDB-C18) ZH\"25 Z L2 XKV, HT-2 ¥ v ZpML, H
BN (T=H—A 42 miz483) THIENHETH - 7=.
2) P—sEBXEmSEANTREREEKRLIZEZA, HT-2 FF & LT 0.005~5 ng D
THEHBMEZ R LT,
3) PR ORMERR Sy IX, ZHERED T & (MultiSep 227 Trich+) (2 X W BrETE /2.
4) HHEH&UMAEH IOWT, KREIZHE-T SIM 7~ 77 AEERLIZEZ A, HT-2
T UOEREYET A2V —27ITRO NN T
5) 2@%®ﬁﬂﬁﬂ&wzﬁﬁMﬂyﬁﬁ4’anL#vytbf%M%mzm,mZﬂﬁw
pgkg Y EZWM L, KRB > THRMEIUFER 2 FhE L7z FR, & 0 FEE R E I
98.0~113.3%, & DI UK TR ERERZ (RSD) & L TRI%LUFThoT-.
6) ARIEICED HT-2 FF v oEaE FRITEEIH T 15 pg/ke, M TIRIZ S pgke & AES 61
7.
7 BBHE AR L ONKFEIC HT-2 b > & LT 200 pgkg Y &2 RN L7 dbmae 2 Huv
T, THRBREBIZB W CRIEICHE - TIEFESHT 2 T L 7.
ZORER, BHEGEE O HT-2 F¥ 2 OFHEUTET 106%, FIL5H OffuR UK E &K V=
] P BRSSP L AR o P YE (R 25 (RSD, & OY RSDgp) & LT 2.9% K& O 8.5%CT& Y, HorRat (X 0.42 T
bolz. F, REZEBOWTE, FHEUEIT 104%, Z105 O UK K OVE M 53U E 1
FHRAZ R 722 (RSD, X UYRSDR) & LT 2.6%&%109.6%TdH ¥, HorRat i 0.47 ThH 7.

#t 3
LFEBBRICEM L T2 20 o R A AL B RUERT, 2EERERFMGESS, MHEIEARA
Bt 2 —ROMHEEAN~A 2 X URARRORREOSK(LITEH#HOE LR L ET.
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By KR, 1% FIRK
Determination of Imidacloprid in Feed by LC-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 imidacloprid in feed by wusing liquid
chromatograph-mass spectrometer (LC-MS) was developed.

Imidacloprid was extracted with acetonitrile-water and filtered. =~ The filtrate was purified
by salting-out, by C;s cartridge chromatography and by graphitized non-porous carbon column
chromatography.  Imidacloprid was determined by LC-MS.

A collaborative study with corn spiked with imidacloprid at 100 pg/kg and with alfalfa
spiked with imidacloprid at 5,000 pg/kg was conducted in 8 laboratories. The mean
quantitative value of corn was 83.0 pg/kg (83.0%), and the repeatability and reproducibility as the
relative standard deviation (RSD, and RSDg) and HorRat were 3.0%, 15% and 0.66 respectively.
As for alfalfa, they were 4,220 pg/kg (84.3%), 3.5% ,12% and 0.96 respectively.

Key words: -f X4 7 17U K imidacroplid ; #%# =3 pesticide residue ; #i{k27 n~ k7
7 78 &3 TRt liquid chromatograph-mass spectrometer (LC-MS) ; %A grain ; H24X

EL grass hay ; dL[AIFUER collaborative study

1 1%

BEMOKPER T, BRBOREMEZHERT 28R, FEFEEHZH W LTV D 3K E T
60 FEFHD IR HOWT, AR L RIBICE SO TR EEMAZZREL, Tk 1845 A 29 AffIF T
WAt L7z,

LIPLZ2s, A XX 707 Y RIZOWTIE, ST OSITENRHELIN TN RN &b, 4
], EAFZBHEORSETOLIF 0T ) ROSHE "E2HRICLT, MEthosI427a7Y o
B O W THRF EZIT 12D TEDOME L RET 5.

AIX 7 a7 Y NiE, BARRREEMSE (K @AM oy 7 A R) BEEL
fo, vamr=aFo LRERAITH S, ENTIER, 2, BFESORGEHOEEFHRIERE LT
S n TG 2,

EWNCOEE R ORHEL, FZHED 6 mgkg, &2 HAZ LA 0.1 mgkg, <OMEWI 0.05
mg/kg T2 V. ENTOREHOEERLTET 0.05~10 mgkg TH 5 .

il

T OBNTATEOE N EMOKFE Y B2 2N v 4 — IR RN AR A
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2 ERAE
21 &g
HIROEHI LA LEORHRE (TLV7 707 7) 2FZREN 1 mm OfESDWVEEET D E
THfEL, HEEREEE L7z,
22 A ¥
) A I 707 REAERK
AIF7n7Y) FMERER (BEE 7R, HE 99.7%) 25 mg % IEMEIZ &> T 50 mL O# A
AT T AIIZAIN, AX ) —NEMZTENL, BITERE CREBEZNZ A IX 77l
REWFRE A2 L7 (oW 1ImLiX, /134707 RELTO0SmgaEHTS. ) .
HRICE LT, A 34707 FEEFIKEO —E&E42 A% ) — /L CIERICHRL, 1 mL $
ZAIF7u7Y RELTENRZEN 0.002 ug, 0.005 pg, 0.01 pg, 0.02 pug, 0.05pug, 0.1 ug &
V02ug 2G5/ THAIX 707 FEEREFHR L.
2) ThEbh=bU, AXJ— L35 EESH HRIEEZ V.
Bt LT D LA ORI WD TR & V-,
23 HEROEGE
1) k7 v~ 77 7EESHE  BEEERRE LCMS-2010EV
2) REHI: AT v 8 Ly Ty x=—h— SR2W
3) =KL —%—: BUCHI # R-200
4) Cig 71— KU > : Waters #,  Sep-Pak Plus C 5 cartridge
5 79774 b hH—R—NHBEEH—FI v
Supelco 2 ENVI-Carb/LC-NH, (500 mg/500 mg)
24 TEEIFE
1 #h
k100 g 2 RS T200 mL DA =Hf 7T 23 A, T h=rU—Kk (13+7) %
BT 100 mL, = OhoFEHE 50 mL A1z, 30 3[R 0 IR T L7z, #2805 1E 200 mL
DEETZ T Aa%T7 7F—F}OFICES, Kz AH (5 7 B) TRIIAMH L%, &%
kO ET7ER=FY/L 50 mL THHFL, RolAWMLEICRET T XA aDERETTE
= MU VEMZTZ. 200 mL IZER L2 10 mL 2 EMEICERY, 78 =K U /LT 100
mL [ZER L, WRSECHT 2RENARE Lz, ZOMmoRENT 100 mL O2ET7 T 22 %
T7F =IO TFICES, fitEEAH (5 B) TRS|IAE LK, REEWESETE R
=RU 25 mL THHHFL, WEIABMLEICEETY T AIOERETTE =M LZMZT
RSy B i3 2 3UBHR R & L T-.
2) RS
AR (AT 10 mL, £ OMoOFEHT 20 mL) ZIEMEICEY, 100 mL O 53T
A, HAbF FU A 10 g &M%, 0.5 mol/L YV U ERFEE R (pH 7.0) 20 mL Zh1x, 10 43
WORETZFE L. KEZET, 7 r=NIVEBEI— NI TP TLIu~v NI T7
4 — TITHET D3R & LTz,
3y A—hUVwoHITrrua~w T 74—1
Cyg—h Vo TZ7EF=FU/L 10 mL CHLNUDBPEF L. 100 mL O =47 7 A=
ZCy HN— MUy VOTICESE, EHAREZI— MY v VA, KR TAKO EEiZiE
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THETIMESHE, A IX7n7Y RefiiEdEz. 78 b=1rU /2 mL #00x R
St
AT T AT N UL (EK) ZEEMZIMAL, 100 mL ORTIET 7 XA 2ilh
# (5fEB) TAIELT.
A% 40°C LLTOKE ETIEE A ERAET 2 F TRIERME L721%, EF T A&k THE
L.
TEhr=hUb— bz (3+1) 2mL ZMM2 CTEEWEENL, I— ) vy hT L0
~ 8777 4 — IS BRI & LTz,
4 H—hr Vv HhTLrru~whrT77 4—1
T5 774 M —HRy—NH, f8EI— bV v UEERNGEICEEL, 7T r=FJL— Lz
> (3+1) 10 mL THHLUOWFLIZ. 50 mL ORIE T T A% 7T 774 MI—HRr —
NH, ffg 71— N U v PO TICE S, REHARZENGEICANL, ARz 7 2= ) 1Lb— L=
v (3+1) 2mL FOT2EWERL, WKEIERZ 7774 b I—Ry —NILEEI— ) v
N, WEAFETAHO LHIZETHETHR FSE, A IX 707 ) Femfist. 7k
f=FrVU— kL (3+1) 16 mL %Iz CTRIBEICHEH S 7=.
WHIK % 40°C LR ORI ETIZE A CHET 5 F THIERM L7218, EF T A%k TH
E L7z,
AK =) 2 mL ZIERECINZ CTEREMZREN L, Ik7 v~ 7T 7 E&SHTEHT & 53
ENAET 2 B & LTz,
5) Wikr v~ 7T 7EEOHEICEDHE
REHRIER L A R X7 a7 ) FEWERS 5 uL 2Kk a~ v 77 7EBESHEHTEAL,
BIRA A (SIM) 7 a~ N7 T LafGT.
6) &t H
ol SIM 7~ M7 7 AL E— @I RO THREREZIERL, REtHhoA I4 7
n7U RNEEZREHLZ.
¥, EEEOWE A Scheme 112, WA v~ 7T 7E &SI ORIESAE% Table 1 12
~ LTz
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Sample 10.0 g

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

— filtrate with suction filter (No.5B)

— wash with acetonitrile (grass hay; 50 mL, others; 25 mL)

— grass hay; fill up to 200 mL with acetonitrile

others; fill up to 100 mL with acetonitrile

100 mL Separating funnel

— grass hay; 10 mL of 1/10 diluted sample solution, others; 20 mL
—add 10 g of NaCl

—add 20 mL of 0.5 mol/L phosphate buffered saline (pH7.0)

— shake for 10 minutes

Upper layer (acetonitrile layer)

Sep-Pak Plus C,g cartridge (prewash with 10 mL of acetonitrile)
— apply sample solution

— clute with 2 mL of acetonitrile

Elute

— dehydrate with Na,SO, anhydride

— filtrate with filter paper (No.5B)

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of acetonitrile-toluene (3:1)

ENVI-Carb/NH, cartridge (prewash with 10 mL of acetonitrile-toluene (3:1))
— apply sample solution

—add 4 mL of acetonitrile-toluene (3:1)

— clute with 16 mL of acetonitrile-toluene (3:1)

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of methanol

LC-MS

Scheme 1  Analytical procedure for imidacloprid in feeds by using LC-MS

Table1  Operating conditions for LC-MS
Column Agilent ZORBAX XDB-C18 (2.1 mm i.d.x150 mm, 3.5 um)
Mobile phase A: 5 mmol/L ammonium acetate solution,

B: 5 mmol/L ammonium acetate methanol solution
B(%) 15%(0 min)—40%(1 min)—40%(3.5 min)—50%(6 min)—55%(8 min)—
95%(17.5 min)—95%(30 min)—15%(30.1 min)—47 min(15%)

Frow rate 0.2 mL/min

Column temp. 40°C

Ionization Electrospray ionization(ESI) positive mode

Monitor ion  m/z 256
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3 BRRUEER
3.1 AR

AIEOFHREE 2 HET 5720, Hmstkhc X 2 LR 2 L L 72

B (LH5bAZL) KOHME (TAr7rr7y) RV, RS EEREG ot o

—, fEEEAN B AR Z G SR R e o 2 —, MEEAN B ARBW R E S P i ge
Ar, WMEVEN B ARSI o # —ZBEU5EET, SEEEERFHEGES ST 2 —, M
ITEOE NS ER AR (Bl Of) RAMOKEHEL 2t 2 —) K, FRRRFEEH (B
AR 2 — KRICEHFT) ORISR (B Filat 2 —) o 8 il T[R4
Fhi L7z, ZORERIT Table 2 LBV, EOHBLAZLHDOA IX I a7 Y ROFEEEIEIL
83.0%, & D EE NI UKL K OV ) B BURS B2 13 M SR HE (R 72 (RSD, X OY RSDR) & L T 3.0%%
M 15%TdH Y, HorRat 1% 0.66 ThHol=. T/, TATZ 7NV T77HDA IF 7Y KROEHE
IERIE 84.3%, & DMK UKE R K& OV [ FF BURS B2 1 XFR SR ME (R 72 (RSD, XU RSDg) & LT
3.5%M N 12%T&H Y, HorRat (X 0.96 T - 7=,

B, BEORYD, FRBRECHHA LA a~ 7T 7EESITE OB % Table 3 (2
~ LT,

Table 2 Quantitative value of imidacloprid from corn spiked at 100 pg/kg and
alfalfa spiked at 5,000 pg/kg in the collaborative study

(ng/kg)
Lab No. Corn Alfalfa
1 89.4 87.0 4,330 4,100
2 101.2 97.8 5,020 4,890
3 84.1 85.4 4,080 4,360
4 89.5 84.7 4,400 4,210
5 712 70.0 3,560 3,830
6 71.8 75.8 3,500 3,520
7 68.0 62.6 1,280 © 1,230 ©
8 92.6 96.3 4,490 4,730
Spiked level 100.0 5,000
Mean value ¥ 83.0 4,217
Recovery (%) 83.0 84.3
RSD, V(%) 3.0 35
RSDy (%) 15 12
PRSDy (%) 22 13
HorRat 0.66 0.96

a) Corn: n=16, Alfalfa: n=14 (without Lab No. 7)

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



28 fREHIFSE S Vol.32 (2007)

Table 3  Instruments used in the collaborative study

Lab No. LC/MS Column
. Agilent ZORBAX XDB-C18
1 SHIMADZU LCMS-2010EV prominence .
(2.1 mm i.d.x150 mm, 3.5 um)
5 LC:Agilent 1100 series Kanto Chemical Mightysil RP-18GP
MS:Agilent G1956B (2.0 mm i.d.x150 mm)
SHIMAZDU VP-ODS
3 SHIMADZU LCMS-2010EV )
(2.0 mm i.d.x150 mm, 5 pm)
4 LC:Waters alliance2695 GL Sciences Inertsil ODS-3
MS:Waters Micromass Quattro micro (2.1 mm i.d.x150 mm, 5 pm)
5 Waters Quattro micro API Mass Agilent ZORBAX XDB-C18
Analyzer (2.1 mm i.d.x150 mm, 3.5 um)
Agilent ZORBAX XDB-C18
6 SHIMADZU LCMS-2010EV )
(2.1 mm i.d.x150 mm, 3.5 um)
Ph Gemini 5u C18 110A
7 SHIMADZU LCMS-2010EV enomenex Lemitl >u
(2.0 mm i.d.x150 mm, 5 pm)
Agilent ZORBAX XDB-C18
8 SHIMADZU LCMS-2010EV sfent 247
(2.1 mm i.d.x150 mm, 3.5 pm)
4 F&®

ARt O I X7 a7 ROWEEK I a~ 77 7EBESIFHIL D2 ER&IEICOVWTRFI L& 2

5, WOFEREGT.

EODBLAZ LLAURBEIZA I X7 a7 RELTENEI 100 pgkg KON 5,000 pg/kg FHY &
WML 2 VT, 8 MBRE TRIEIC L AR AE FEhi L7z, ZO/E, LH2bAZ LD
EREIN L 83.0% TH VD, F OENMIK UK & OVE M i BLR I R R 2 (RSD, XY
RSDgr) & LT 3.0% & 15%TH Y, HorRat (X 0.66 Th o7, T, WAEOFEBREIEIX
84.3% T v, Z DMK UKEEE K OV M 5 BUR XA HE MEfR 2 (RSD, X O* RSDg) & L T
3.5%K% N 12%T&H Y, HorRat 1 0.96 TH-7-.

B, KL, PR 18 4E 12 A 18 AfH) THEEH I 2L HE IC I S s ).

£72, BINEGRER L OVE & FIROMFHICOWTIE, MHEENBARE LSty % — Chat 217
STWBEIZ ML I ELEBRENTZW (p225) .

#H O
LFERBRIC ZH 2 W e WA S B ER S ot & —, tHHIEA B AR AR S
Freffmpriget o 2 —, MENEN A ABMBE 2 P ROTERT, MEIEARAREL ST ¥ —%
FERFIERAT K OB R E R GG 20Tt v —ORMBREOSALITEHH OB LR L ET,

X [
1) BAB@BESE R “BMS, BIMEORKEEO LS ET 47 , ¥k 174 11 A 29 A,
Rk 17 R A GBI SR 5 499 5 (2005).
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2) 188 [l Z & BRRMER TEE 2 JRIEMPFHER TR T 2 FFRIRIIZONT(A I ¥ 7
27U R)] (2007).

3) BMOKPEE DS © “FEL R OEEHRINY O Ry Bk ST 24857, B SL4 7 H 24 A, &
HESE 35 5 (1976).

4) BMOKEAEE - ZRERREM . BRI RO — S IEIZ>WT” , SFERk 1842 12 H 18 A,
18 {HZZ 55 9921 & (2006).

5) RO EYEERBEEELRTET DI OONNMEREROCZESE~OBITHESR LT E
MR R O F EWE SO SNIEORIE) , TRk 19 4 3 H, MHEABARRES O E Y ¥ —
(2007).
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5 fAHEPDAINRUIEDL, FAIT7XR—b, FAIT7HR—FAFIL
RUR/ IILOFRRERI ORI NI S DEENHETICK I ES]

Sk BIRET, B AR
Determination of Carbendazim, Thiophanate, Thiophanate-methyl and Benomyl in Feed by LC-MS

Asuka HORIGOME™' and Tomoharu NOZAKI
(*1 ILA.A. Fertilizer and Feed Inspection Services, Headquarters
(Now the Ministry of Agriculture, Forestry and Fisheries of Japan),
2 Food and Agricultural Materials Inspection Center (I.A.A.),

Fertilizer and Feed Inspection Department)

An analytical method to determine carbendazim, benomyl and thiophanate-methyl in feed by
liquid chromatography-mass spectrometry (LC-MS) was developed. Benomyl and
thiophanate-methyl are transformed to carbendazim during analytical procedure and carbendazim,
benomyl and thiophanate-methyl are determined as total quantity of carbendazim.  Thiophanate
in feed was also transformed to ethyl-2-benzimidazole carbamate (EBC) and could be detected in
this method.

A spike test resulted in the mean recovery of carbendazim, benomyl, thiophanate-methyl and
thiophanate of 94.6~98.3%, 101.4~105.8%, 82.1~84.4% and 57.9~64.2%, respectively.

A collaborative study was conducted with corn spiked with thiophanate-methyl and
thiophanate at 1.3 mg/kg respectively, and with timothy spiked with thiophanate-methyl and
thiophanate at 20 mg/kg respectively.  For corn, the mean recovery of thiophanate-methyl was
87.8%, and the repeatability and reproducibility as the relative standard deviation (RSD, and
RSDgR) were 3.2% and 15% respectively, and the mean recovery of thiophanate was 53.5%. For
timothy, these values of thiophanate-methyl were 83.1%, 4.6% and 19% respectively, and those of
thiophanate were 41.6%, 4.3% and 26% respectively.

Key words: 71 /LN & 3 A carbendazim ; X/ I /b benomyl ; ¥4 7 7 xr— h
thiophanate ; 54 7 7 % — k A F /L thiophanate-methyl ; FH{EK I v~ K7 F7 7H
&y Hr it liquid chromatograph-mass spectrometer (LC-MS) ; filk} feed ; IL[FIFER

collaborative study
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SLUTCHEPRHD. T4 77 32— b AF VT HAREZENRE LIZZREA TRANOYE, #HEWR, 8
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M (FAT77Fx—b=FN) ZFDOIHE, RERRERECHEND DN, BIEARTORRTIIN
TR,

YRk 18 4E 5 H 29 B AT THIEN M OB O %4y R S 1B 58 4 (B FD 51 4E 2 HE 5%
355) O—HNLEIN, ZNHDEEIIONWTIE, BARVE DL, X)) INVEDLRXL DN
WCHE L7-b D, A7 7 X — e IR AIBE LT DR NT A7 7 R— M AF VAT
NARUEDNIHBELT-H 0, Ot L TEBENRED L.

RiEOBFH LS, (M) BARRR O E U ¥ =DMt Licikik 7 v~ v 77 7 ERBSWFHC X
HFAT 7R =N AFI, DARUEDAFOR ) IVOERRESIED (LT ey g —ik) 10k
S, KOEINAREERF A7 72— b A FAICONWTEFERREITo7-. L LEORE, M
T RENCEBG LR o7 Z LD, EAEFEE OSHE D% BB ITEERIC OV TR 2 81
[ZOWCBIRE LT,

(1) FEEESHARKSICHT 2 Z &

(2) T 77 32— AFALOUEIZIZTT A7 7 X — M ATFNVIEREREZFEHTDHZ &

REOEERIEIZOWTCIT B X — k2T EHE L. o, ¥ —ETIEORISE R
STWRNF AT 73— MOV TH, BEHFOREHEIZEETNTWD 2D, F—BIETOFE7
7 F— N OWMEIGRER K QLRI 21TV, KIETF A7 7 X — FOEEN AN S HOE THRE
L.

B, RIETEHBEFRIZ, 747 72— b AT VKRR INVEIARUE Y NCERINDT-
W, ANRUEI N, FET 73— RNAF VKON IO Zflisy% DN 2 P 5E LT LC-MS
TE®RL. 747 7% — MIBEFIZ=TF L2-R VA I XY — v "~— |k (LLF TEBC))
(A SN D72 EBC & LTEREL, BAETEE OSHriE L [FERIC EBC ®ICHRE 052 2k CTH
NN B NIRRT,

H ©:NHCSNHCO CH
| 225
N
@: )—NHCO,CHj NHCSNHCO,C H.
N 2 2
(a) Carbendazim (b) Thiophanate
(C9H9N3021912) (C14H13N4O4SQZ370.5)

NHCSNHCO,CH, FONH(CHz)gCHg
X N
NHCSNHCO,CH, N/>—NHCOZCH3
(c) Thiophanate-methyl (d) Benomyl

(C12H14N4O4SQZ342.4) (C14H13N4O31290.3)

Fig.1  Structure of carbendazim, thiophanate-ethyl, thiophanate-methyl and benomyl
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2 NWAE
21 &g
TR DOEREE (58 AZ L) ROEBE (FEY—) 2ZNE1 1 mm OS5 D% 8
THECTHML, MEEEE L.
22 A ¥
1) NN H Y NEARER
TR Y I [CoHgN3O,)  (Dr. Ehrenstorfer #, #i 99.0%) 10 mg % [EfEIZ & > T 100 mL
DERFET T AN, AX ) —NVEMATENL, LITERETAY ) =L EMZTHAX
VY MMERERG P U (ZO I mL X, DARVEVAELTO0ImgE2EH/T 5. ) .
FHICEE LT, ZORIERO—ERE A X ) —/VTIEMIZHRL, ImLHIZ20ug2E567 5
TN B WERER 2 TR L7z
2) FAT 7 r— b AFIRENRERR
FATZ 7 X — b AF I [CoHEuN4O4S,)  (FOEHIBE TR, i 99.9%) 10 mg % IEfEIZ & -
T 100 mL OERET T AT AIN, AF ) —ZMATHENL, FIERETAZ ) —LE
ACTFF 77X — M ATFNVIEREREKEZRBE LT (ZOW 1 mL X, 77— AFLEL
TOolmgaa AT 5. ) .
BRI LT, ZORKO—E&E AH /) — /L CIERICHRL, 1mL FI220pug 25HT 5
FF T 7 F— b AFAEAER A TR LT
3) FAT 7 r— MEMER
F A7 7 &2 — b [C14H|gN404S,)  (Dr. Ehrenstorfer #, #fi 99.0%) 10 mg # IEfEIZ & > T 100
mL ORET T AZAIN, AZ ) —/VEMZTENL, TIERETAY ) —LEMZTTF
F7 7 F— MEEFIEER L (ZOWImLIE, FA 77 %= hELT0lmgaE&HmT5.).
FHICEE LT, ZORIERO—ER% A X ) —/VTIEMIZHRL, ImLHIZ20ug2E567 5
FA7 73— MEEREZ TR LT
4) X/ L [CHisN,O;) FEHES
Dr. Ehrenstorfer ., #lifE 97.5%D & D % /-,
5) AZ =), YrmuaRrREr, ~FH L, FEBRT TV RORET U oA (BEK) (TR E
AR Z W, FRL L TV D LA ORI DWW TRk Z2 vz,
23 HEROEGE
1) WikZ v~ 77 7 E&E&5H . Agilent Technologies 2 1100 Series
2) LW ¥ ATyl LTy ——SR2W
3) =KL —%—:BUCHI# R-200
4)  mEEE OB AREPEER KM-15200
5) X =% 7 A : Varian & Bond Elut Jr. PSA
24 EEIFE
1 #h
SRR 10.0 g Z &> T200mL O =H T T X 3IT AN, L-7 A2 /LE 0.4 g KUK
15mL (FzHOE1X 30 mL) A2z, 30 pflfuE Lict, A%/ —/L 100 mL (2813 120 mL)
ZMNZ, 30 DRIEVEE T Lz, 300 mL ® h—LE—h—% 7 7F—JF}D FICEE,
Tk Z A% (5FEB) TWS|IABLEE, KO=A7 T AaRUOESE AKX/ —/L 50 mL T
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Yerr L, ik E ARICHE b=, A% 200 mL O 7 7 A3l A, FIZEET7 T Aa0
TRRE TA Y ) — & INZ TRIR B TITHE3 23 08HA R & LTz,
2) RSB T

UBHAR 10 mL (REHCRIZ 5 - CIEFREHAR 20 mL) % [E/EIC 500 mL O A IZ AR,
L-7ZAa)ve U fg3g, HEST MY LK (10 wv%) 150 mL L TOMA~F %2 100 mL % 1%,
5 MRV IR iE LT,

Kig (FE) %200 mL O F—/E——IZ A, KT MU U LAEK (4 mol/L XTr0.4
mol/L) Z MW T pH % 6.7~7.1 IZFH¥& L 7=.

pH #Het% O KJE % 500 mL O3k BIZBE L, Y7rr A2 100 mL Mz, 557k
VIBETLHBHEL, Yr7ruxrz22@ (FE) 4 300 mL O =A7 7 2AailZ A, 7k
3 BIZy7mm A% 100 mL 2, 5 pHIRVIBELLEZEHEL, Y7rn X2 U E@aelk
D=AT7 7 2allEGbWl. Y/7un X2 EICEEORET Y v s (HK) 2z THK
L, 300mL ORTHET ZAIAMK (5FEB) TAHBLE, KO- MT7TAazbE&DOY Y
ne AL THEL, WREARICEDbE .

AN HERR 0.5 mL & %, 40°C UL FOKEE BT 0.5 mL £ CTRIERM L%, BFZ A%
Ko THIE L7z, A% /7 —/ 2 mL Mz CTEREWEZEN L, BBRBUSCHET 23 EHAIR & L
7.

3) PABRBUS

ABHAIR I HERE (1+1) 10 mL, FEFESRH 0.2 g K ONBA 2~3 lZ %, 7297 7 A 2ITiE
AR A Hefr L7212, 120°C Olia £ T30 s MnE L7z, Huntk, HEE (1 mol/L) 10 mL &
WEEIZRD EEA bz TEREZVEGR L, SEHRIKICE b, WRIKSEL LI 2 30BHE IR &
L.

4) R STEC T

HENER %2 100 mL O3} C I L, REHERO A > TWek 37 7 2 a2z (1
mol/L) 20 mL CT¥#H L, iRz ENAIRICE b=, BT v 7 A 5g KOA~FH 2 20
mL 21z, 5o0MIRVIEEZ&ZFHEL, KE (THE) % 100 mL O43ikik}F D I L.

SRR DIZA~FH 20 mL 2 00%, SRV IBE%EHE L. KE%Z 100 mL O k—
LB —H—IZ A, KEg{LF U AR (10 mol/L LN 1 mol/L) % W T pH % 6.8~6.9 |
I U721, 300 mL OAERF E B L.

SRR SE EICHEE =L 50 mL 2%, 5 MR VIBEE-%EE L, KE (T/E) % 300mL
Do FIZAN, Fig=FVE (EJE) % 200 mL O =f~7 7 A2l Ahviz. 3k F
[ZHEEE =T L 50 mL 20Nz, 5 oMEVIRE-%mHEL, KEZ2E . =T LEEzko
=MT7 T AAZEDYE, BEOHET N UL (HK) THAKL, 200mL O2THT7 T X2l
AHE (5FEB) TAH L.

AR % 40°C LLF 0K ETK 1 mL E THUERME Lok, BRI ALk Tzl L7z, HEE2
TF)N—RAE =) (19+1) S5mL Z M2 CTEEWEENL, 77 LB 530K E L
7.

5) 1T LALER

R=h T AEFEHEICHEEL, BT LS mL CTHRF L. 50 mLORTHET 7 A%

=T LD TICEE, BEHAKZ ERFEIC AN, KEN AT L0 BEGIC#ET 5 F Tl S 87z,



fREHIFIE S Vol.32 (2007)

REHARD A > TV TI 7 F A azfig=F /L — A% 7 —/L (19+1) SmL § 2T 2 [HIVEH
L, WIRAZIMER I =H T 2I2MNZ, WRERH T L0 EWICET 2 TCHRESE-. BICHRT
FN—RAH 7 — (19+1) 10mL % I =47 AIMAT, IR H Y AKOEBC #[AEICHE
HEE., (ZOREETIE, FAT7 73— b AF VRO INTIAINRE D BT, FTF
77 % — MIEBCIZEHEN TS, )

WK A 40°C LLF O KIE TR 1 mL £ CTRUERNE Lok, ER T A ZE- THE Lz, K
— A% /= (1+1) 2 mL ZIEMEICINZ THREW 2L, 5,000xg T 5 0oL, b
BRRERE 7 v~ b7 T 7ERESHICHT 2 HAKR & L7

6) FEUENR D BHBR MG

AN B DEERNIXT A7 7 X — M AFVEERER | mL %2 200mL 7297 7 XA 2TiE
M ANUBABROGCHE T DR & Lz, Wiz, AEF 47 7 32— MZOWTHFR—E/ETO
WE R ATREDMRFN T D72, FA4 7 73— MEHER | mL Z EfEICNZ, AR PHBR RS It
L.

PABR SIS 14, B RERICIRIE AL T L OV = T A BIEH &, BUERNE, wE Lo
HBAK—=—A% /= (1+1) 20 mL Z EFEICMZ TEBE L., ZORD —EREK—AHX ) —)b
(1+41) TEMICHRL, 1 mLHFICHINRE P LANIET A7 7 32— F AF LR ORTF A7 7 %
— k& L T4 %5ng, 10ng, 20 ng, 50 ng, 100 ng & Y200 ng FHY &% & H T 5 KA HEWK 2 1
B, 5,000xg T 5 pEE LML, EERREZERE o~ N7 7 7EESITFHT X 2 HIEIC
g AR & LTz,

7 R~ 7T TEESRIC K BHEIE

RENRIR, FAEMERS 2 uL 2Rk o~ 77 7ERESHFHZIEA L, Table 1 ORIE S

ICREVERINA A (LR [SIMJ ) 7 e~ hJ7 T A&7,

Table1  Operating conditions for LC-MS

Column Agilent ZORBAX Eclipse XDB-C18 (2.1 mm i.d.x150 mm, 3.5 um)
Mobile phase A: 2 mmol/L Ammonium acetate solution B: Methanol
B(%) 25%—15 min—60%—0.1 min—90%(7 min)—0.1 min—25%(8 min)
Flow rate 0.2 mL/min
Column temp. 40°C
Ionization Electrospray ionization (ESI)
Mode Positive
Fragmentor 100 V
Nebulizer N, (50 psi)
Drying gas N, (10 L/min, 350°C)
Capillary voltage 4,000 V
Monitor ion m/z 192 (Carbendazim), 206 (EBC)
8) it &

BonNF-ERSA AU B 7o~ NI a0 b — 7 EiEZ RO THRERAZERL, BB o
ANSRUBEDEE (FAT7 73— MATFAROR ) INEDNR T NIER LT OEE
ip. ) MO'EBC & (FA7 73— h&2 EBCIZE#HLI-bD) ZHHE L. B, WA H
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VAL LTOEEEZRDDHERICIE, EBC BB 052 2F U TCHONAR AU LE~ME L.
B, EEEOHEIE % Scheme 1 {IZ/R L7-.

Sample 10 g

—add 0.4 g of ascorbic acid and 15 mL (30 mL for grass hay) of water
— stand for 30 min

—add 100 mL (120 mL for grass hay) of methanol and shake for 30 min
— filtrate through the suction filter (No.5B)

— wash with methanol

— fill up to 200 mL with methanol (grass hay; then dilute with methanol 20 times)
500 mL separating funnel A

— 10 mL of sample solution

—add 3 g of ascorbic acid, 150 mL of 10% NaCl solution and 100 mL of hexane
— shake for 5 min

I I
Upper (hexane) layer (waste) Lower (water) layer
— adjust pH to 6.7~7.1 with 4 mol/L NaOH solution
(approximately 4 mL needed)

500 mL separating funnel B
—add 100 mL of dichloromethane and shake for 5 min
I I
Upper (water) layer Lower (dichloromethane) layer
add 100 mL of dichloromethane

shake for 5 min
| |

Upper layer (waste) Lower layer
l

— dehydrate with Na,SO, anhydrate

Standard solution — filtrate through filter paper (No.5B)

— 1 mL of 20 pg/mL carbendazim solution or
20 pg/mL thiophanate-methyl solution
— 1 mL of 20 pg/mL thiophanate solution

add 10 mL of acetic acid-water (1+1),

0.2g of copper acetate and boiling stones

—add 0.5 mL of acetic acid
— evaporate to dryness under 40°C
— add 2 mL of methanol

Ring closure reaction

reflux in oil bath (120°C) for 30 min
wash with 30 mL of 1 mol/L hydrochloric acid

100 mL separating funnel C

(To be continued to next page.)
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add 5 g of NaCl and 20 mL of hexane and shake for Smin
I I

Upper (hexane) layer (waste) Lower (water) layer

100 mL separating funnel D
I_ add 20 mL of hexane and shake for S5min

Upper layer (waste) Lower layer

— adjust pH to 6.8~6.9 with 10 mol/L NaOH solution
(approximately 14 mL needed)

300 mL separating funnel E

— add 50 mL of ethyl acetate and shake for 5 min

| |
Upper (ethyl acetate) layer Lower (water) layer

300 mL separating funnel F
I— add 50 mL of ethyl acetate and shake for 5 min
I I

Upper layer Lower layer (waste)
I—

— dehydrate with Na,SO, anhydrate

— filtrate through filter paper (No.5B)

— evaporate to dryness under 40°C

—add 5 mL of ethyl acetate-methanol (19+1)

Bond Elut Jr. PSA cartridge (prewash with SmL of ethyl acetate)
— wash with SmL of ethyl acetate-methanol (19+1) (twice)
— clute with 10mL of acetate-methanol (19+1)

— evaporate to dryness under 40°C

—add 2 mL of methanol-water (1+1) (standard solution; then dilute stepwisely)
— centrifuge (5,000xg , Smin)

LC-MS

Scheme 1  Analytical procedure for carbendazim, benomyl, thiophanate and thiophanate-methyl

3 WBERUEE
3.1 FEAER O EEIZ DV T

ARETIEHRKSICB T A EERMENZ ERMbNTE Y, EAESHEOSHE 22 IniE
PABR I (& D% OEREE D G Te) 128 D EILEN, AR F D ATIEN 3%, 7477
F—= AT TITH60%THD. D7, ELEFHEE OHTETITERER S ARG & % D%
DI EAE 2 S BHAIR & [FARIZITO 28 L LT 5.

JEAETBE Ok E By X —IETITHWD R SICETEWAH HT20, Br&—ikilk
WCBABR G DBAECORIIGE AR Lo, PARKISO AT LTEEHER EZ 100%E LT, £
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D% DOBAETOREIEAZ I L7z & 2 5, Table2 O & 350 BABR UL OERAE TEIEDS 76 % R
ETFRDTENRDN-T2DT, BEEFRIZHOWT S ARG LARE, SBHAK & RO EBIEZ1T 5
ZLELl.

Table 2  Recovery after each procedure

Procedure Carbendazim EBC
ring closure reaction 100% 100%
ring closure reaction and washing with hexane 96% 100%

ring closure reaction, washing with hexane

) 83% 84%
and ethyl acetate extraction

ring closure reaction, washing with hexane, ethyl acetate

() o0
extraction and PSA cartridge 76% 76%

32 FA T 7 Fx— b AFIEEROFEHIZ DN T

AIETIE, A7 72— B AF VKO IVIEOITEIEFIC AR Z Y ACERIND -
O, INRXUHETL, FTHET 7R —=FATFILVEOR ) INVDO=Z{guE N AELTER
T5. ZDD, B F—iETIE R =S ORIEITIZ AN 2D DEER Z2 AR LR
EERTDHZE Lo TND.

LL, (M) BAREDHEL & —0li e\ T, MBS TOF AT 7 F— kA FLn
DHNNRUE D ASORISFEILSONRETH D Z ERbro TS, Fiz, BAEFEE O IHE
WZBWTY, T4 7 7% — M AFVITMARKIEDBIRPFFIERNO T, FA7 71— FAF )L
EEBRTHHETT AT 73— b A FIOUERER Z ARSI L, ERLIEI N F Y AE R
WERELTHWDZEERoTWD., UEDZ EnD, KEICBWTYH, 477X — M AF L
EERTHHEIET A7 72— M ATFUEELEZABRROGICH L, AR LI Z D NE
R ETHR&ELEEZ LN

mE, NI onTE (M) BARESSITE Y —OBRFOT T, X I OERMNENIE
B (N INVETIMLANRE Y MERERE AV TRERE S £ ¥ —1ETHEE) ORRIX
FEJEUEE 93% T, AR Z Y AORMENGRER O EINE 3% L A% Th o7z, DI L
ME, X IANE IR Z Y AS~OLEHEITIZFIE 100%ThhTnbEEZLN, X/ Ik
ERTDHERITIIAINR U Z Y AOBEELEZH N THE2WEEZEZ NS,

UEDZ &Enb, BAEZBHEDOSIEELFRERIC, IARCEIZAROR ) INVEEET LHE
XN ZY MMEREREZR, TFT7 73— MATFLVEEETLIEAICIET A7 7 X — N AT
IAEYENE 2 FABREUSICHE L, R LI AR AR e L THWSRE L EZ BT,

EoT, RIEEFHWDORFIZIE, BEOHEHRNNO DL T AR IVOKRENE 2
DNDHEEI NN F Y LMEREREH, T4 7 73— M AFLOEENEZ LN DHHE1TIX
FH 77X — M ATFNVIEEREHNDZ & LT

Fo, TAHT7 7 X — MIOWTIE, ARKINICEY EBBCICEMIND oD, T4 7 7 % — ME
U 2 BBRROUSICHE L, AR L72 EBC ZAEHER L L CHWA Z & L Lz,

3.3 REMOIER
TN ZY DB T A7 7 F— b A F VB R OF A 7 7 F— MEAERE 1| mL &R
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BEE FEARICHBRKIS, WRIRAE KO =07 LOBEEZITo7-. I =07 A0 bEME, WE
BfE, wE Lo bKk—A% 7= (1+41) 20 mL % EMEICINZ CTEMR LTz, SHICK—AHX ) —
Vo (141) THIRL, 1mLHFICHONRE D AXIEITF AT 7 F— M AFAROTF LT 75— h &
LTENZEILS, 10, 20, 50, 100, 200 ng FHY &% EH T HEEREIERR L. & 2 uL 2K
sa< b7 7ERSEHIEALG LN 0~ 7T LD — 7 HfE» S BERAER LT,
ZOFERNT RO ERR & B 5~200 ng 2 B ORI CHERME AR LT,
3.4 BiEWE OB
(M) BARBESGITE 2 —OBFtoh T, i 1B EICOWTEEZYET HE—27 B3RS
NN ERHERIN TS, REOEEBRET S X —IENOEER RN &b, WRITA
L7z
3.5 IRINENEER
EOBLATZLICANRUFE Y AL LTO0.70mg/kg, B E (FET—) ITHNARUEVLEL
T 10 mg/kg FEY &2 RN L 72302 WO TRIBGE K VTG 2 gt Lz, £ OfER, Table 3
D LB Y SEHENLHE 94.6~98.3%, Mk UG I XHERER2E (RSD) & LT 6.8%LL FTHh-oiz

Table 3  Spike test of carbendazim

(%)
Spiked level .
Corn Timothy
(mg/kg)
0.70 94.6” (6.8)” -
10 - 98.3%(0.75) "

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

FiZ, L9 AZLIERN IELTL0Omg/kg, FE—IZX/ I E LT 15 mgkg FHY &
UL 72 R & O TEMLER R O TR EE 2 Rt L7z, Z ORGSR, Table 4 O & 350 SF-HyEIILE

101.4~105.8%, R UKEEIZRSD & LT 5.0% L FTh o7z,

Table 4  Spike test of benomyl

(%)
Spiked level .
Corn Timothy
(mg/kg)
1.0 101.4% (3.2)” —
15 - 105.8¥ (5.0)

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

B2, E9bAZLIZTFAT7 73— M AF L ELTO0.70 mg/kg X ONTFE—IZ 10 mg/kg & U
MU 722 O TREIGE R OS2 et Lo, ZOFR5E, Table 5 @ &30 FHEIILHE
82.1~84.4%, #iK UFEFEEIZRSD & LT I9.5%LL FTh o7z,

Fle, TAZ77Xx—MIONWThH, TA47 7% — M AFLOERMEINGRR & FIRFIZTF 47 7 31
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— & LT 0.70 mg/kg K OFE > —IZ 10 mg/kg Z B L 7238082 BV CRILER B OV Bk B %
MEt L7z, ZOREE, Table 6 O &350 FHEIULE 57.9~64.2% T, JEEIEDOENLIZ 40 7[R
Bonienot. 7ok, MR UREEIZRSD & LTRI%NU FTHoT.

7, WMEIERBR CHE LN o~ N9 A0—6l% Fig2 [o7R L.

Table 5  Spike test of thiophanate-methyl
(%)

Spiked level
(mg/kg)
0.70 84.4% (9.5

10 82.19 (6.1)”

a) Mean recovery (n=5)

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

Corn Timothy

Table 6  Spike test of thiophanate-ethyl
(%)

Spiked level
(mg/kg)
0.70 57.9% (4.4)"

10 64.29(8.1)"

a) Mean recovery (n=5)

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

Corn Timothy

MED 192, EIC=191.7102.7 (O70110KBWZ21-0601.0)  AFIES, FPos, SIk, Frag: 100, "Sih"
MEDLA 206, EIC=205.7:206.7 (O70110KBYM21-0601.0)  AFPI-ES, FPos, SIk, Frag: 100, "S1h"

140000

cbl 2/
LIZEpLIBAIEN)

A120000 -

100000 -

20000 -

043

GO000

90¢ /W

40000 —

20000 -

Fig.2  SIM chromatogram of carbendazim (m/z 192) and EBC (m/z 206)
LC/MS conditions are shown in Table 1.
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3.6 EE FIRKEOHHE TR

KEDERTREWRT LD, EIBAZLICHARNUE DL, X)) IVKRRTF AT 7 %
— M AFAENENEZRIML, KIEWE> Tofz3EFEmL, GO/t —27 O SNHNLZ
NENOEETRE OB FREZRKDZ. F47 7 % — MZOWTIE, HIEILRER T+ 7mE
IWHEBG LN R0 Tele®, ER&TREOBHH TRITRkO 2o 7.

EIBAZLICHNRFE VAL LTS50pg/kg HTN100 pg/kg tHY EZ2 RN L7232 W T
A THOMNTZ& 3 I FhE L7k %, SN2 10 & 72 DB E X 50 ug/kg TH Y, B EY
ADFERTRIX 50 ug/kg &E 2 B2, W& 50 pg/kg (28 1F 5 FHIEIULER X Table 7 D L350
115.0%, MK UMBEIZRSD & LT 12%Tholz. Fi2, AR E Y AORHEFIL SN LA 3
LI DIREND 15 ug/kg & RFED BTz,

Table 7  Spike test of carbendazim to define the limit of quantification

(%)
Spiked level
Corn
(ng/kg)
50 115.09 (12) ¥
100 104.6” (3.6)

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

FERIC 7 IO ER FRIZ, SNEEA 10 &R D END R L E L TOBRMEED 60 pg/kg
THY, WINE 60 ng/kg (2B 5 FHJRIILER (X Table 8 D &Y 113.3%, ik LKL RSD &
LTR%THoT=. 7o, X INVOKRHBIRITSNEEN 3 ERDBENS 18 ug/kg & AFEL D
ni-.

Table 8  Spike test of benomyl to define the limit of quantification

(%)
Spiked level
Corn
(ng/kg)
60 11339 (12)

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

FRICT A7 7 32— F AFILOERFIRIE, SNMR 10 ERDBENS, FAT7 72— KA F
L& L TOWRMPBED 40 ug/kg TH Y, USINE 40 png/kg (281 5 FHJ RN Table 9 D &1
72.4%, MK UKEEIXZRSD & LT32%Thotz. £z, ¥4 77 F— b AFLOBREBRRIL SN
PEAS 3 LR BN D 12 pg/kg & REES Bz,
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Table 9  Spike test of thiophanate-methyl to define the limit of quantification

(%)
Spiked level
Corn
(ng/kg)
40 72.4%(3.2)"
80 72.3%(0.86)

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

36 FAT7 7 F—MAFNAVROTFH 7 71— b OHLFERER

KIEOBHBIEE AR T LD, INVRUEI N FAT7H2— R AFALRRR ) I LDHF T,
T HEERDLOR Lo L bR BN T 47 7 F— b AF IO THERBRZ1T -
7.

£/, BEETICTF A7 7 32— MOV T b RIMFICHRERZ FhE L 7=,

FFT7H— b AFAROF AT 73— b E LTEREN 1.3 megkg N BEEZTRMLIZE S b
AHZLWRCF AT 7 % — b AFAROF A7 7 53— k& LTENLEI 20 mg/kg A0 & 2 N0
L7cigfiE (FEY—) 20T, RASthEEREET Rl 2 &4~ R — b2 —, A
N BARBZRE 2B R R e v % —, MENEN B ARE SO o & —Z R, 2EE
BEEBRMAGEAS It v 2 —, MNATEOENIEFEERAEST (Bl () BHOKEBEEZ S
firz 2 —) REEOEMEFRER (B FlEdtr2—) O 7R BREIZBWNT, RIEICHEST
SR FER A T b L7z

FAT7 7 K= ATFAOFERIZTTable 10D LBV THY, &5 A L TIHFEHEIUEIL-7.8%,
SR PRI RS FEE R OV [ BURS BE 1 3AR R YE R 22 (RSD, X TFRSDR) & L T3.2% K TN 15% TH Y,
HorRat (X 0.95 Tho7=. £/, FF I —TIXEHEIGERIT 83.1%, =PI UG EE K OVE M FF 8L
FEHEIL RSD, X TVRSDg & L T 4.6% KN 19%ToH Y, HorRatlL 1.8 Th -7

FAT 7 X — FOFERIL Table 11 DEBY THY, &95HAHZ L TIEFEHENEEIT 53.5%, =
PRI LS B N OV [ P B 2 1% RSD, L TN RSDR & LT 4.6% K% (8 14% T ¥, HorRat | % 0.85 T
bolz. £z, FE V=TI EHEICRIL 41.6%, FEPNMHE UK E & OV BB E 13 RSD, KO
RSDg & LT 4.3%KTN26%CTdH Y, HorRat 1% 2.2 THo7-. FEHF D HorRat 28 2.0 Z Bz T\ 5
23, ZAVIRESIIN SR E O 72 HorRat % 3K & 2 BE D 75 B D T ARE B - BUR & PRSDy  (Horwitz =
MHEROH D) BDINEL ol b FHELTWL EEZ LN,

BB, BEOREYD, FRBRECHERLERES a~ N7 T 7EEOHE OB %A Table 12 12
T~ L.
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Table 10  Collaborative study of thiophanate-methyl

(mg/kg)
Sample
Laboratory .
Corn Timothy
1 0.923 0911 13.2 13.7
2 2587 268" 3949 4689
3 1.20 1.21 18.1 16.5
4 1.03 1.05 17.9 17.1
5 1.37 1.45 21.5 21.9
6 1.20 1.18 12.8 14.6
7 1.04 1.13 16.3 15.8
Spiked level (mg/kg) 1.30 20.0
Mean value” (mg/kg) 1.14 16.6
Recovery (%) 87.8 83.1
RSD, ” (%) 3.2 4.6
RSDyg ¢ (%) 15 19
PRSD; ¢ (%) 16 10
HorRat 0.95 1.8

a) n=12 (excluding Laboratory 2)

b) Repeatability relative standard deviation within same laboratory

¢) Reproducibility relative standard deviation

d) Predicted reproducibility relative standard deviation calculated by
the modified Horwitz equation

e) Removed by Cochran test

f) Removed by single Grubbs test
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Table 11  Collaborative study of thiophanate-ethyl
(mg/kg)
Sample
Laboratory .
Comn Timothy
1 0.629 0.634 8.64 8.69
2 1317 1427 18.29 2.07°
3 0.810 0.840 10.9 10.8
4 0.586 0.623 8.48 7.97
5 0.220 0.782 9.12 8.40
6 0.592 0.600 4.00 4.64
7 0.728 0.806 9.35 8.79
Spiked level (mg/kg) 1.30 20.0
Mean value © (mg/kg) 0.696 8.32
Recovery (%) 53.5 41.6
RSD, ” (%) 4.6 43
RSDy ¢ (%) 14 26
PRSD; ¢ (%) 17 12
HorRat 0.85 2.2

a) n=12 (excluding Laboratory 2)

b) Repeatability relative standard deviation within same laboratory

¢) Reproducibility relative standard deviation

d) Predicted reproducibility relative standard deviation calculated by

the modified Horwitz equation
e) Removed by Cochran test
f) Removed by single Grubbs test

Table 12

Instruments used in the collaborative study

Lab No.

LC-MS

Column
(i.d.xlength, particle size)

LC: Shimadzu LC-20AD
MS: Shimadzu LCMS-2010EV

Agilent LC/MS/MS 6410

LC: Agilent 1100 series
MS: Agilent G1946D

Shimadzu LCMS-2010EV

Waters Quattro micro API Mass
Analyzer

Shimadzu LCMS-2010EV

LC: Waters alliance 2695
MS: Waters Micromass Quattro micro

GL Sciences Inertsil ODS-3
(2.1 mmx150 mm)

Agilent ZORBAX XDB-C18
(4.6mmx50 mm, 1.8 um)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 pm)
Agilent ZORBAX XDB-C18
(2.0 mm*150 mm, 5 pm)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 pm)
Phenomenex Gemini 5u C18 110A
(2.0 mmx150 mm, 5 pm)
GL Sciences Inertsil ODS-3
(2.1 mmx150 mm, 5 pm)
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4 FED
() BAREBESONTE X —DREI LT A7 72— AT, IARUZTAFRR ) I LD

Wik v~ W77 7EEBESNFHC L D2BEE oNiEE b L, oI ZO N, F47 7%

— b, FHTZ77 X2 = ATFARKOR) INVOEEBEERF LT & ZARDOEREHT-.

1) FEERIZOWTIE, RIS, REHK & REOBREEZITORE LB DR, 2, T4
77 32— MAFNEEETDIHEET A7 72— MATFVEERE A ND_RE LEX L.
2)  PABRBOS AR O BAE 2 30BHIK & RIBRIZAT o TR HEIRIC DWW, B — 7 HifE A AV TRER 2 (F
LT ZADNRUE TN, THET7 73— M AFALEORTF A7 7 %x— k&Y 5~200ng O#HLPH T

EARE AR LTz,

3) INNRUE T AREESIBEAZLIC0.70 mg/kg , HHE (FE—) 1210 mgkg WML, @
(B ERBR 2 FEh L 7= A5 5, FRIEICERIE 96.5%, Mk UG I XHE#ER 2= (RSD) & LT 6.8%
LT ORAEN S DT,

4) R INELEIHIBEAZLIC1.0mg/kg, FE—IZ 15 mgkg TN L, HIMNENLGERZ £ L 72
FER, FHIEIEIT 103.6%, MG LR IX RSD & LT 5.0%LL FORGAED 1 DALz,

5) FATZ77F—bFAFNELEIEAT LIZ0.70 mg/kg, FE—IZ 10 mg/kg WML, UMMEIIL
FRBR A FE N L 7oA R, SEEIER I 83.3%, MK LB L RSD & LT 9.5%LL FORAEN S 5
7.

6) TETRITREFT, WA FULLELTS50ug/kg, £7203 7 1L LT 60ug/kg LT
F 77 F—FAFNLLELTA0pg/kg Y BELEZ ST,

7 FAT7 7 F—FAFALELTEIHLAZ LIC 1.3 mg/kg, KOTFE T —IT 20 mg/kg 124 B &I
U725k 2 W7 R RIRBR O 5 F, FRIEIER 85.5%, ZENMIK UK K OVEE[H] i BUR 13 M
FHEHER 7= (RSD, X OV RSDg) & LT 4.6%LL F LN 19%LL FTH - 7=,

8) M—HAETOEEN RN LT A7 7 12— MIOWTIE, £ DOEIERD 70% K TH Y,
ERBIEDOWESLIZIZE L 2o Tz,

# &
HFEBRIZSIN L TIHW RS B RIERT, (AN B AR 2R S, MEEAN B ARG
Sy 2 = RO EERRERFMGHES 2 ORBREOSALIEHOT LR LET,

x M
1) ARG 2 — R 1T S RO R EWE F R LR E F R (O TIE OB %)
B O FEWEE D3 HTEDBYE (2006).
2) BAGBHEEERLHEMLEMEBE - “BMICEET 5B, FEHAINY SOXEMY H E 3K
DR T DWEORBRIE", FR 174 1 A 24 B, &I 0124001 5 (2005).
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6 FAMRFDOLIIIZIY—ILDARYIATR NS TEESHEIZELD
EEi&

By R, 1% FIRC
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.

Key words: kYU 7 7> —)l tricyclazole ; 7% 3 pesticide residue ; # A7 m~ K75
7 &5y HTREE gas chromatograph-mass spectrometer (GC-MS) ; 7 /Wig@E 7 u~ K75
7 4 — gel permeation chromatography (GPC) ; #$H grain ; #2400 &L grass hay ; H:[RIFK
% collaborative study

1 %

EMOKER T, BRMOREEZHEET 28R, FEFEEHZ AW LI TV S EHEEZ F0IT
60 FEFHD FEHRICHOWT, AR LIRS TR EEM AR EL, Tk 18 45 A 29 AffIF T
AT L7z,

LLBRG, N7 I —ZonTIE, et OHENRHESL S TN b, BE
ERF LA A v~ b7 T 7EESHFHC X BB OB —F ik D R OIEA T B OR
BRIE P &EIICLT, A, mEFORNY 7 T L OFHHEICONTHRFEIT> -0 TE OME
wWRET 5.

NIV 7 =M, T r7arIANRRELE, A7 =0 AGRRERORBEERTH
L. ENTEHMOEELEDOAFIE LT, MOWLLHEOTEERMSEE L RSN TN,

il

T OBNTATEOE N EMOKFE Y B2 2N v 4 — IR RN AR A
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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.

2 ERAE
2.1 OB
MIROEEREE (&9 AT L), ALK OEHE (FE—RkRT7=2R7) #ZhEh
1 mm OS5 VAW 5 E ThfkL, fEEEE L
22 A ¥
) ~NUTT T — AR

NU ST — VRS (FOGMisE T8, M 100.0%) 25 mg & IEMEIZE > T 50 mL @
B E7 7 A AN, T M ZMATENL, BICERE CREELNZ TNV F
V— VBRI AT L. (Z0of I mL L, KEEKSmgEEAETD. ) .

A LT, I 7T = EEREO —~E&EE2 7 b TERBICHIRL, 1 mL FiZ
FUS 27T =k LTEAZLI 0.002 pg, 0.005 pg, 0.01 pg, 0.02 ug, 0.05 pg, 0.1 ug KN
02ug &0 T DRV V7T — VB 2 FHR L7z,

2) TEbh=hUN, BT L, ~XH2, v anFHh U ROT b TR IR R

A2V,

FERE L CW B LA ORIRIZ DWW TR 2 F VN 7z

23 HEROSGE

1) HRZwu~ 77 7EESE - BHEEAEFRR GCMS-QP2010

2) FNiREBru~ 7T 7 BEEERE GPC VAT A
N> 7 LC-10ATvp
4 — hH 7 F— : SIL-10A
753 aral s #—: FRC-10A

3) /LI A AT v LT 2—h— SR2W

4) T/NRL—4%—:BUCHIf{ R-200

5 AT A Y+ —FY v Varian 8 Chem Elut CE 1020 (20 mL %)

6) Y UABTNII— Y v Waters 8 Sep-Pak Plus Silica

7N AT T T 40H— : Waters 8 WTPS 7 (v Z— (FL£2 0.5 um, [EEE 25 mm)

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
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2)

50 mL TUEH L, WHlAW L7z, A% 40°C LLFOKE ETK 15 mL £ CTHIERMEL, 71—
Ny hTarsa~ T T77 00— LICHT 2R BHEK E LTz

D=tV o PhThrua<whrlT7 4—1

REWRIRZ Z A A Y £ — R v DI AN, Fasz/K S mL TG L, WK %E %A%
A YT ET— Y v PITINA 5 SEE Lz, 200 mL ORI T T A2k LA A VY
A= Vv VDOTICEE, Bzl T L—~%H% 2 (1+1) 20 mL 2T 3 [BIPEHFL,
iR ENER Z AN A4 Y T+ — b w2z, EEAFE CTAAIO FRICET S E Tl S
B BT L —~FH 2 (1+41) 40 mL 22 ThRY 7 7Y —LEERHSE, F—/3—
LlTy=FryrYa— -7k~ (1+449) 1 mL 2z, &HHE%E 40°C UL oK B
TIZE A EHET L TRUERME L%, EF T AL E-oTHE L. v u~tHhr—7%
Fy (4+1) 10 mL Z EREICIN X TR Z VDL, 10 mL @@ OIREEIZAfL, 1,000xg Tiz il
SEEE LTot%, ERAREA T T T o 0F— (L 05 um BLF) TAML, FViRiEs v
~ N7 4 =T D RBHRIR L LTz,

3y YNVRB I/~ NI T T 44—

4)

5)

HABHAK 50 mL #7 V2E s a~ N5 7I2EAL, NS 7 9 — A RNEHT 284S %
100 mL D723 7 7 A 2257 L, 40°C LA FOKE ETIEE A C#ET 5 E CRUERME L 7-
%, BRI AEFESTHEE L. FVREZ v~ 877 7 O%M% Table 1 [IZR LT

¥ =T (141 2mL 2Nz CTEEDZENL, I— )P T~ 7
774 — NI 2 ehAmR & Lz,

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

H—h Vo VhTIrru~hrT77 4—1

UATNNH— )y PEERFEICEBEL, S50 THTE RS S mL KON FH 2 5 mL
THERBEF LIz, 25 mL DR LT 7 Az VB FNA— ) v VO FICES, REHAKZ
HEHRFEICAI, WEHAFETARO LHIZET 5 E RS, HEHAKRDO A> TWeFaRE
~NFEYF—=TE Ry (1+1) 2mL $OT2HEWEE L, WRENERS Y 70— Y > 202
Z, DA TAAIO EEICET 2 ETCHRHEE. ~FH -7y (1+41) 4mL &2V
HENT—RY o DIMAT Y ¥ 7 IV — L Z2EHEE, BHIKEE 40°C LLTFOKE ETIE
& A ETLET D E CRUERM Lo, BRI AL THlE L.

T b2 mL ZIERICINZ CEREMERN L, HAZ7a~ 77 7EBSWRHCE DHE
(S DR & LTz

A v~ b7 7 7 E&SHFHCE 2HE

REHAE N NN Y 7 T — VBG4 1yl 2 A7 < N7 T 7 EESHEHICEAL,
BINA A7 v~ 87T A%15GT-.
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6)

i
BONTRRA A U7 v~ 7T L0060 —27 E 32RO TREREZIEHRL, REHH O

NIV Iy — L ERH L.

ok, TEEOMEL Scheme 112, HAZua~ N5 7 4 —OHIESM% Table 2 127 L
7.

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

3 HRERRUEBER
3.1 WEA A OBRE
0.1 ug/mL N7 Y —WEEE I yLE T A7 a~ N 77 7'HEESEHIHEAL, scan E—
RTHIELEZ. U7 IV =D~ AALT kL% Fig. 1 IZR7T.
ORI, BTAF U THDLIEBZZOND m/z 189 ZE&EA AT, m/z 161 KN 162 %
e A A & L TRHE LT,

Elnt

1oa ]
BEI—_
EEI—-
TEI—_
EEI—-
] It
a0
4EI—_
3EI—-

20 Iz

[}
‘I

5l 29 "

104

147 |

1a ‘
| ”l | ||||| ||“ | |||| Ly 1l || || L ||I.| T |
T T T T T LB T T LN T 1 t T

wl
6

| |ih ! |I||L|h|.. Hprhy —
50 o T0 a0 =l 100 110 120 130 140 150 160 170 1&0 180

Fig.1  Mass spectrum of tricyclazole

3.2 MEMR
FHEL L 7= 0.002, 0.005, 0.01, 0.02, 0.05, 0.1 %2T* 0.2 ug/mL ® kY 7 Z > — IERERKRA |
wL 2 A7a~ NI 7ICFEAL, bl ue~x N7 78008 —7Emahb NI v 7T —
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DR R AR LT,

ZOFER, BESRIX 0.005~0.5 ng OFiPH T L &8 5 BEARMEEZ R LT,

33 W—RNUwThTLarua~ NTTT 40— OfRF

BACHF LI WA v~ b7 5 7 BESHTEHD L 2 OO —F ik OREGED 5
LM A VT LI — ) v EANWT, A=Y YA T A NS T T 0 —] OFEME
Sy Ef L.

N7 IV —NERERKRE T P TERICARL, 1mLHIC )77 =1~ L T10
g FEATOEMEREZREL, 24 O O — ) v BT AR~ T T T 01T R
BHATKE L, &K 15 mL #AMLEKIC, RENAK | mL 28%H L, FIE=F L —~F
(1+1) TRU 7 IV =V EESICEE Lz, TOMEIT Table 3 LBV THY, BHICH
WAHEEE=F L —~F L (1+41) OFIF 100mL THo&&Ex bivi.

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,
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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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T vy 7 UIEKFRORESES (EUDY - EZVRAVE)
Lk DE=]

FEE R, AR B
Determination of Hydrogen cyanide in Cassava by Absorptiometric Analysis

Shigehiro KAI" and Yuko SHIRASAWA"
(* Food and Agricultural Materials Inspection Center (I.A.A.), Sapporo Regional Center)

An analytical method for determination of hydrogen cyanide in cassava by using
spectrophotometer was developed.

After acidified with citric acid buffer solution, the samples were incubated for 4 hours at
25~30°C. The cyanogenic glucoside was hydrolyzed to free cyanide, collected with steam
distillation, and colored by pyridine-pyrazolone method. = Hydrogen cyanide was determined by
spectrophotometer.

A recovery test was conducted with cassava at spiked with cyanide ion at 0.5 and 4 mg/kg.
The mean recoveries of hydrogen cyanide cassava were 79.0~90.0% and the relative standard
deviations (RSD) were within 15.0%.

A collaborative study with two samples of cassavas with different concentration of hydrogen
cyanide (samples A and B) was conducted in 8 laboratories.  For sample A, the mean value of
hydrogen cyanide was 3.18 mg/kg, and the repeatability and reproducibility as the relative
standard deviation (RSD, and RSDg) were 8.0% and 9.6% respectively.  For sample B, these
values were 3.18 mg/kg, 8.0% and 15% respectively.

Key words: +*7 > {b7K5 hydrogen cyanide ; ¥ % v /N cassava; BU U - TV ik

pyridine-pyrazolone method

1 #% B

¥ v v ¥ /3 (Cassava = Manihot spp.) 1%, W77, 77U %, TR EDOEGMITITIA
BESNTEBY 2040 & GFFEUREAER E LTRSS, v v\ i3aRRY T U bd
VIBBEHEARE LTEHEENTWDD, ZTOEEIE, RO M, &M, MTAEOEMEFEIZLY
RELLEBHTHEVbATNS Y,

Xy v P ANFICHEENDL VT VEEEDZ L2 S RCHLOBRE T, DEBEFEOMEIcly 7 v
WEASNDZEICLY, LIBELERSEOHHEOFERKE 2> TNE 2,

BIE, ¥x v A"FOTUT U AMLKEOEEEE LTCL, BB O 7 AbAEW 2 550 T Tk
SR L, AT DT ALK FEEKELRAE L CT AL VIRICHE L, MERERAESER CTRE L TR
WHHIE (LUT TBUTEL &0 9) BEESITERE N ST D, L LAan b —RICH
BRERTE EIE T T U ALKEDOEREZAT O FikE, MHERE & EREEMEVNZ & 28 EH VY Osh T
W5,

T OMSTATEE N EMOKPE I 2 A v ¥ — i v & —
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Al JIS i DYV R OB AERERE VS CIRK A S TV IEEE (B Yy - BT r Uik)
EAWVD VT AEKRFEOEREE K OITEORT 21T 720T, TOMPEZHRETD.

2 SWAE
2.1 &
HRDOF v v 33 (Table 1) Z 1 mm OfESL WA EIET 5 E THEL, ftaatp e L.

Table 1  Test samples in this study

Sample No. Name Country of origin Shape pH 3)
1 Tapioca Thailand -9 4.7
2 CASSABA-P Thailand Pellet 5.2
3 Tapioka Pellet Thailand Pellet 4.9
4 Tapioca Thailand --- 5.2
5 Cassaba Pellet Thailand Pellet 4.6

a) Dissolved 10 g of sample in 100 mL of water, and measured pH
b) Shape was unidentified.

22 A ¥
 SEVIPNGAPATLE SV CANECT T LAY
1) 0.1 mol/L AH & ERAZ Yk

THARER 17 g 28> T 1,000 mL OBEGEEET 7 A3l AN, KEMXTHEML, FICERE
TARZMZ T 0.1 mol/L AEFESAZEYERR ZFHT L, WICKV ZOREZIEE LT-. Z OEERIT,
BRI ERTT LT,

AL N Y oA GEHERE) (F4:2521FH T 600°C TS50 oMMEA L= D) 1.461 g & E-
T250mL DEFET T AN, KeMATENL, EITERE TKEMATZ. ZOHK 25 mL
=7 7 A ATIEREIZ AL, 7K 25 mL KOV ¥ A R OKFIEERR (2 wiv%) 5 mL &0 x
oo BIZT 7 =Rk (0.2 wivv) Bz nx, 0.1 mol/L il e SR AZ YR T ¥kt D 8 Y6 23 1H % C
WALt bl olm b E &K E LTHEL, 0.1 mol/L A ERIEHER DR 2 1 E LT-.

2) p-PAFAT I IRV F oL =Rk
p-TAFNT I )RV TFTraA = 20mg a7 R AZENLTI00mL & L7z,
3) VT AL A A AR

T ALY T L0626 g HEST250mL ODERET T AT AN, VEDOKEMNMZ TEML,
KEE{EF N U 7 A¥EIE (0.5mol/L) 2.5mL M1 %, FITIERE TKEZMZ TUT ALl A 4
R ERRL, UTICLD ZoRELZEE L

FEAEFR 100 mL % 200 mL O = 7 7 A ZIEREICAIL, p-P AFAT I )RV YFon
Z = i 0.5 mL ZMZ 7. Z D% 0.1 mol/L fERERIAIK CIHIR DN HE AN B IRIZIR - 7=
EEEKREELT, WMELE. WAUTEI W T M A A U IERER O ERIE C (mg CN /mL) %
B L=,
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_ax fx5.204
© 100
C : 7 M A A HEHERK (mg CN™/mL)
a : WEICE LT 0.1 mol/L fiFEERYAR (mL)
/ + 0.1mol/L &SRR DR EK
4) T A A A AFEHERR
T A A A U REYERE 2.5 mL & 250 mL O2R T T A T EMIC AN, KERET RU D
LVEIE (0.5 mol/L) 25 mL # /%, WITIEMRE CREZMA 2. Z DK 10 mL % 100 mL D4 &
7T AZIEREICAN, BEHRETKEMZTImL P2y 7oAk A A LClug 28 HT
LT ACA A U RERERR A R ISR L7, Z OEER ORENICIE, 3) TRV T b
WA F U RERERUR O 5 V.
5) 7 T BRI
7 W —KF 128.1 g K OUKEELT R U D A 64.4 g ZKIZEDL T 1,000mL & L7z, flf
HIZEELT, ZOWO—E&EEZKTI0fFICAHRL, €D pH &7 = UBIEIK (2 wivve) KUK
et U o AR (2 wiv%) TS5.9 IS LT,
6) U VERFEEIR
VUl AKFEATY UL 340 g KOV UfAKFE ) MU ¥ A 355 g Z/KIZEED LT 1,000 mL
L.
7 /a7 v TRK
7170 T062g ZKIZEENLTS0mL & Lz (i AEFICERER) .
8) VUYL - ¥T YV IRK
1-7 = =)L3-AF)L-5-E7 1025 g% 75°C OiR/K 100 mL IZ¥E2 L CTERE THATL
(EZRICETTWALTHAELEZRY) , BX (1-72=A3-AFL5-E5m0) 002 g
ZEY T 20mLZED LR E Z OIS 2 7= (RIS .

23 HEEEKUOHREAE

1) YRR B U-3010 8 Aok
2) A - BEAERAHEE

3) ¥~f7mrbt=alvybh (10mLAE) :LHBER
4) MEIREEE - APERIESTR. THMO62FA Y

24 EEGIE

1) BEHER O
IHTEREE 10.0g Z 8-> T 500mL 7V F —)L 7 T A3 AN, 7T EEFEET 100 mL %z

Bk LT-tk, MHIREEE % VT 25~30°C TR 4 REETERE L7z, KEB(ET R U o AR (2 wiv%)
25 mL & Aoz @ a Hefe Lo KR QUK RS RS U, B IR OIR &2 100 mL IZE T 5 F
THRE L., ZOHOEE#EE X 2~3mL/min & Lz, 7= /=L 7% LA K (0.5 wv%)
12 Rz, WHKRZERE (1+8) THM L%, ZOEZ/KT200 mL DEET T A
KL, BITAEMRE TREMX TEREBHAKR E L7z,

2) REHAK O T L HE
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ABHATR 5 mL 2 50 mL O &7 7 A2 ZIEfMEICALL, KSmLZMZTl0mL &L, i
U UK 10mL LN 17 2> TIEIR 025 mL Z 1%, EHIZER L TRSSMICEM LT
BSSMKELZ. VP - BTV e UK 1SmL 2 2 ORICINZ, BICEET 7 A2 OFE
METKEMZ, Hfe L THRONICIRVIBEE 1%, HIREE %2 T 25~30°C TK 50 4k
BLE. ZOWRICONT, REHRIROMR DV ICKE AV CRUEBHAT & RIBRICHERE U 72K % %t g
e LT, WE 620 nm OV & HIE L.

3) REEROFE, FEKONE

T ANA A REAERR 0.5, 1, 2, 3L TN4mL EZENEN SOmL ORET T A 3 ZIEREIC
AL, KEMZTI10mL & L7z, BUFREHAIR & [FERICEIE L7, REHAROSG A & IA—45
TR EZRE L., JFOoNTERNENSREREZIERL, RBTOT T A A F &%
BHL, ZOMICHRERE 1.03 2R THEBHO LT ALKFREZRT L.

3 BRRUER

3.1 s

1 mL U7 A A 4> & LT 0.01, 0.02, 0.06, 0.1 }20X0.18 pg % & oS = U 2 5L L,
OO EE N D R E Bk L7z,

ZORER, MBI 0.01~0.18 pg/mL O #iH CJF AR % 25 EARMEZ R L.
3.2 IRANEN AR

ARIEIC L BRI E 2R3 5720, WRMEIGRBRZ1To72. ¥ v 3N (2.1 @
REHZ L D) v T e A A L LT 0.5 KN 4.0 mgkg fRY B2 ZNENHEML 7= EHZ W
T, REICWES T3 BT EIT, ZORGER OWIK UEE 4 RO 7. 7ok, SEIHAWE
HEHI S 7 UMb KREBEZBHRICEA L TWHID, BRBO T I v 7 lixa R THIEZIT- -

Z DS, Table 2 @ & 2 1AL 90.0% (0.5 mg/kg #H 24 EIRIEE) &Y 79.0% (4.0 mg/kg
FEY SEIRNEE) ThH Y, TR UK EITMAMERERZ (RSD) & LT I15% U FTho 7.

Table 2  Recovery test of cyanide ion

Spiked level Recovery Quantitative value
(mg/kg) (%) (mg/kg)
0.5 90.0 ¥ (9.3 3.69 9 (3.24
4 79.0 Y (15 ) 6.56 © (3.40 )

a) Mean recovery (n=3)

b) Relative standard deviation (RSD)

¢) Spiked sample (Mean recovery: n=3)

d) Not spiked sample (Mean recovery: n=3)

33 E&E FREAOHH TR
RIBEC L DERFREOHE TR MET 5720, KEBEICRIT DMK Uil % Fhe L 7-.
T AMEAKFELE LTI 8 mgkg BT HRENE, 7 EHEV IR L TIKGRELOZERE L, £/
MRIZHOWT, BREREORKEE (7 1A 42 & LTO0.01 pg/mL #124) i/ d X5 A
WL, ThENHEKROME L.
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ZORER, FHEIE, 0.0087 pg/mL, FEHERFZEL 0.0011 pg/mL (RSD 13%) THh o7z &b,
KIEOER TREOHRE TR, HSONTEEREDENEN 10 ER 33 FITHYT 2REL
KO REICHE LT, 2.0mgkg XTN0.7mgkg & REEH Hhi-.

3.4 BUTIEL DR

ARIEJR OBATIEORBREE & i3 572012, R Lex v o35 fl220 T, BYTEAD
AIEC LT oAt A A v 2 ER L. ZTOREIT Table 3 DBV THY, HIEICHEE
ARG O NSV A WAL Y

Table 3  Comparison of quantitative value of hydrogen cyanide by two methods

(mg/kg)
Existing method
Sample No. This method (Titration by silver

nitrate solution)

1 8.5 8.5

2 9.7 10.7

3 3.9 3.2

4 10.8 7.2

5 6.2 5.3

3.5 FEFEIFEER

KEOBHBBEZMET D720, Fv v ¥+/8 GUEFA KT'B) 2 HWT, MHEEANR AR
Hre o 2 —Z BT, SEREEBFMEGEGS N v ¥ —, MSTATBOIE NREEHR A AT (31

() BEMOKEEELZSEIE 2 —) K, FEALREERT (B Rt 2—) , ElaF
BEr (B FAietr2—) , A4 LREGS (B R4 bEREC2—) , RIRRESHT (B FH
MFEE 2 — KRIRFEBER) KOG EEF (Bl F@Eit 2 —) o 8HBR=ICH W TARIEIC
W > TIFE T 2 FE i L 7-.

ZOREFRIE, Tabled DLV, v v+ /N GUEEA) O UK K OV =M BB L, fHxf
(R (RSD, 2 O RSDg) & LT 8.0%% (1 9.6%CTdH ¥, HorRat (£ 0.82 TH-o7z. F72, F v
v oS GREF B) Offik UKSEE K OV== T FFBUR L 1, PR IEHER 22 (RSD, X TN RSDR) & L T 8.0%
NN 15%TH Y, HorRatlX 1.1 TH-o7-.

B, BEORYD, FRBRETHEH L0 ER OMRE A Table 5 (2R L7-.
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Table 4  Collaborative study results
(mg/kg)
Laboratory No. Sample A Sample B
1 7.05 8.12 2.75 2.36
2 8.92 6.97 2.58 3.05
3 8.10 8.19 2.85 3.03
4 8.07 8.07 3.34 2.92
5 7.40 7.70 3.17 3.72
6 9.62 9.57 3.15 3.15
7 10.01 © 7.24 9 4.10 3.86
8 8.08 8.20 3.26 3.55
Mean value (mg/kg) 8.15 3.18
RSD, ¥ (%) 8.0 8.0
RSDg ” (%) 9.6 15
HorRat 0.82 1.1

a) Relative standard deviation of repeatability

b) Relative standard deviation of reproducibility

¢) Data excluded by Cochran test

Table S5  Instruments used in the collaborative study
Laboratory No. Spectrophotometer

1 Shimadzu UV-240

2 Shimadzu UV-minil240
3 Shimadzu UV-mini1240
4 Hitachi U-1000

5 Shimadzu UV-1200

6 Shimadzu UV-minil240
7 Hitachi U-3210

8 Hitachi U-3010

4 FED

For v Y AROYT ACKKOREIIER (E) Dy - BTV m i) 10k EREICOV TR

FHLI-EZA, ROEENELNT-.

1) >7 A A A U EERER OB BRI 0.01~0.18 pg/mL O CEBRMEEZ R L.
2) Fx o7 L AEMA A E LT 0.5 mg/kg KN 4.0 mgkg FHY EAERML, AIEIZL VT
DRIEI R BR & F2 0 L 7= 5, SEIEIL R 79.0~90.0%, % DM UK XA A HE HE(R 22 (RSD)

ELTIS% UL TFTORENE LN,
3) AEOTEE FRECHRHETRIX, ZE41 2.0 mgkg KT 0.7 mgkg & HEE S,
4) RiEEBATIE (HBEMEIE) LOERELIR LHER, AEETIRD NS,
5) VT UNMLKFBOEHEREOR L LF v v NAKOB EZHNT, 8

REBR=EICBWTAREIZL 54

RIFRERZEE L2, TORE, v v NA CEHEE .15 mgkg) DENMR UEE K O=E
MBS 1L, MR 2= (RSD, X TVRSDr) & LT 8.0%M119.6%C&H Y, HorRat X 0.82 T
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otz £z, Fv vV B CEYERE 3.18 mg/kg) DEPMEUK UK E K OV BUR X
TN R 2= (RSD, X TOVRSDR) & LT 8.0% &M 15%CT&H Y, HorRatiX 1.1 TH-o7-.

B
SRBBRIC B LT 0 T2 AR A BT o 5 — B O 2 B 3 M LR 203 2 22 0
RBEOERICBHOEEE L ET.
X

D) JEHE B, BT sm, AR 4 SERBIGUITEE, 19, 63 (1969).
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3) ;—%7}&%*?%%@ BRI EEHEOHIEIZHOWTT, SERL 7 A 11 A 15 B, 7% B % 1660

5 (1995).

4y IARRWK, Kk B BEEE, 25, 530 (1984).
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8 BARSHAMPDTES YA UDHMENENEEZNHRR

Ky EET, EE RS, BA T, TR ERT
Improved Determination of Avilamycin in Formula Feed for Swine by Microbiological Assay

Shinji OSHIMA ", Naoki SHINODA ", Yoshiyasu HASHIMOTO and Tetsuo CHIHARA"
(*l Food and Agricultural Materials Inspection Center (I.A.A.), Fertilizer and Feed Inspection Department,
2 ILA.A. Fertilizer and Feed Inspection Services, Headquarters
(Now Food and Agricultural Materials Inspection Center (I.A.A.), Kobe Regional Center Osaka Office),
" LLA.A. Fertilizer and Feed Inspection Services, Headquarters

(Now Food and Agricultural Materials Inspection Center (I.A.A.), Nagoya Regional Center))

An improved microbiological assay was developed for the determination of avilamycin in
formula feed for swine.

Avilamycin in formula feeds was extracted with acetone-water (4:1). The extract was
diluted with phosphate buffer-acetone (4:1) and phosphate buffer-acetone (19:1) to prepare sample
solutions of 0.2 pg(potency)/mL, so that the concentration of acetone in each sample solutions be
came 20 percent.  Micrococcus luteus ATCC 10240 was added as the test organism to the agar
medium F-8 added with 30 g/1,000 mL of sodium chloride, and avilamycin was determined by the
standard response line method.  The recovery test was conducted with 3 kinds of formula feed
for swine added with avilamycin at levels of 10, 20, and 40 g(potency)/tons. = The mean recovery
was 94.1~112.7%, and the relative standard deviations (RSD) were within 7.8%.

The collaborative study was conducted with formula feed for swine added with avilamycin
at the level of 20 g(potency)/tons in 8 laboratories. = The mean recovery was 101.3%, and the
relative standard deviation of repeatability and reproducibility (RSD, and RSDg) were 4.0% and
5.5%, respectively.

Key words: 7 B 7 <A + 7 avilamycin ; H1AHE antibiotics ; KBS &L formula feed
for swine ; AW FHIE &1L microbiological assay ; H:[FEIFXER collaborative study

1 #
T BT~ A UL, Streptomyces viridochromogenes DPELET H ANV KV~ A L U RDOPUEME T,
FIEINEH LTV D RERS OFNRFIHOREZ R E LT, MMM Esn Y, BH (5
TOH, T OHLOTaA 7 —H) HEHT 2.5~10 g(fl)/ k> R OEH LA X O K H)
FREHT 10~40g(IAl) b o HINT 5 2 R TE 5 2.
BAERETOT ET~A v DOEREIT, EHDS DRRE LAY E BIE S PSR T
FYEY (LUF T8ATE) SV o) S Twa R, T4, EUNT S n-EamEHIBRITE

il

OMSTATEOR N B BE W B RN L a — IR R A A
T MEEEMRAEFTATE, Bl (M) EBHOKEETRL AN F — i E v X — KRBT
D) JESTEHRAEFTAR, B () BHKENRLEHENr 44 TRE 4 —
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WH L2 A, TET7~A YU RMEICH L TES ERSND FHRBO LTINS,

T/, BUTIER, A7 Rl v a2 H0CER Y, RER, OWE ORBEESND, HH
ERETHZ ENLEENTWVAS.

A, L EORBESEMRRL, KoMERFEERL LIS, FAL PORRFLET LI v
ARDOT T~ A DOEREEZEIC, WARAGEEICEHT T 28BIEERF L0 T, 0O
L SR BN

O
C
Avilamycins Ry R,

HsC OH A COCH(CHs),  COCH,
B COCH; COCH,
c COCH(CHy),  CH(OH)CHs
D, H COCH,
D,  COCHs CH(OH)CH,
E H CH(OH)CH,

Cl
Fig.1  Chemical structure of avilamycin

2 EBAE
2.1 BBt
TEMEWE 2 & R0 iTiRO 3 FEOKHE AT B 7~ 4 o U 8Hl (Bl Lilly & Co.#)
WML, 7ET~A 2% 10, 20 KO 40 g(Jiffiyt AT 2862 2 e i L. i,
0.5mm DSV EEIET HE THELZ.
At OFEIZ W2 B G AR OB G HI G OMEX, Tablel DL B0 THD.
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Table 1  Example of component of formula feed
Kind of Classification of Ratio Ingredient
formula feed ingredient (%)
For swine 1 Animal by-product feeds 43 Powdered skimmed milk, Fish meal
(suckling pig) Grains 33 Wheat
Oil meals 3 Soybean protein concentrate
Others 21 Glucose, Granulated sugar, Feed yeast,
Calcium phosphate, Salt, Powdered fat
For swine 2 Grains 65 Corn, Wheat, Wheat flour
(suckling pig) Animal by-product feeds 15 Powdered skimmed milk, Fish meal
Oil meals 7 Soybean protein concentrate
Others 13 Glucose, Feed yeast, Calcium phosphate,
Calcium carbonate, Salt, Powdered fat
For swine 3 Grains 73 Corn, Wheat flour
(growing pig) Brans 9 Wheat bran
Oil meals 9 Soybean meal
Animal by-product feeds 5 Fish meal
Others 4 Alfalfa meal, Calcium phosphate,

Calcium carbonate, Salt

22 HRIOFR
1) 7 SRR
Ul = AKFAHV UL 64g KON UEEAFE T RY 7 A12/K189 g Z/K 750 mL 2 L,
pH % 6.9~7.1 [ZFH#E L7=tk, FIZ/KZHMAT1,000 mL & L, 121°C T 15 4@ E RS EE L
7.
2) ARV
7 SRR — T 2 R (4+1)
3) TETwA U UAERER
WHAEET ©T~ A VAT T (2.67~3.33 kPa LLF), 60°C T 3 B L7214, 40 mg
PLEZIEMIZEY, T2 b2 ERICNZ THENL, 1 mg(JIli)ymL O7 € J <A > AR
2 TR L7z
FERICER LT, BRI 2 A RS I CIEfE ISR L, 0.8, 0.4, 0.2, 0.1 X T* 0.05 pg(/J4fi)/mL
D HEHER % L L 7.
4) F-8 S
Antibiotic Medium 12 (Difco ) 45g (X7 F>72¢g, ATXRZ 1.8g, BRT-FZ36g, 7
RokE72g, HALT MY TAT2g ROV T2 18g) Z/KIZIENL T 1,000 mL 12 L, KER{L
T U YA 1mol/L ZHT pH % 7.9~8.1 ICFRB L 72, 121°C T 15 43 Ml m AR SIRE L 7-.
5) F-25 SH5 i
Antibiotic Medium 12 (Difco #)45 g }x O'¥E{bF MU w7 A 30 g Z/KICH 2L T 1,000mL (2 L,
KEEILT U 7 A 1 mol/L Z FHWT pH % 7.9~8.1 ICFHHL L7=%%, 121°C T 15 458 E R KR
L.
6) WK
HBREE & LT Micrococcus luteus ATCC 10240 % IV, flBp o br Bive Vo v U CHEk 2 8 L
7.
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7)) ERAK
EEASIRAE L1k, 49~51°C ITHRIE L7285 HUIZ IR O 10 {547 Rk 2 85 1 100 mL (2% L T
0.5mL BREMZ CTHOIZHhERYE, 0 20mL 22X F VUL (N 90 mm, & 15 mm, AR
BED IS BRI DRSO L, AKFEICEE L CREE S E 72, R EO - 25 mm O JE E
DIBET 24 2 BDHLICR LT 90°D I L e HALEIC, A (AT A= Xl
ZP-SM) Z#HWT 4 EHOFAFL (N 8 mm) Zi%i)7-.
8) il AL
T b=k (4+1)
23 EEHE
1 #h
SHTEREF100g (TET~A & LT0.1~0.4 mg(JIMl)H Y4 &) % &> T 200 mL O 3Ae =
877 AN, EEE100mL 2%, ~73xF v 7 AX—7— (SEHBFE MU4)
T20 oM IRBETHIH L7212, At GFEA) TABLT.
2) & R
AUED—EBEZREHERT O T & R RN 20 vive & 72D X 91T, MBRIEEER O 7 SHEE K
—7 % by (19+1) TEMICHRL, 0.2 pg(F1f)/mL OFREHAR 2 FH5 L 7=,
3) EKR O
22 D7) TR LIm 28R Z AV, SR AT SR HE D OB U BRI IS HE U, B e OSRUEHA
REZNEH 100 pL FOFFAFLITHTEL, 9~11°C T 2 BE#HE L7=1%, 35~37°C T 16~24
REREIEE 2R L 7=,
4)  BHIEFE R OWPIE K OFH
=T FITAY— (VAT AV A =28 ZA-F MODEL PCA-11) #H\W, &K 27
FERM EORIEM OB ZZHEH 0.1 mm £ TIEMIZHIE L, SBHT 5 e Yo v ih ik
IZHEL, RAEHOTE T~ AV UREERDT.
ek, EEiEOME % Scheme 1 [Z/R LTz,

Sample 10.0 g
added 100 mL of acetone-water (4:1)
stirred for 20 min
Filtrate
|— diluted with phosphate buffer-acetone (4:1) and (19:1)
Sample solutions of 0.2 pg(potency)/mL

Determination avilamycin by microbiological assay (standard response line method)

Scheme 1  Analytical procedure for avilamycin in formula feed for swine

3 WRRUEBE
3.1 EEHiORMF
RBREICIE, TET~vA VT 2R E N E D, TET A ¥ U FIR KR OE O
I ERBRIE DA NS EF S VR OFEAR S 28 T W D Micrococcus luteus ATCC 10240 % AV %
ZlEL, BARAGEEHROT BT~ A v OERICEKE R EMARFNT 2L & Lz,



ERRAEEHOT © 7~ A v OMAEMFERIEOKR 65

EAEEHC RS2 7 BT~ A v OFME (10~40 g(li)t) K OFREHREEZ 10 g 2R E L
A, SEEENERR (RP) OEEIIKETH 0.2 pg(Mfi)ymL i L7 TEF, ZDOHITIE, RP
0.2 ug(J11i)/mL T DOFEAERE D HARHE E 0.05 pg(Fifll)/mL (23 W\ C & B2 BH I 2 k35
Eo7%, MEORWEMORENLECTH- -

BES YRR IBEAEFERR RS LI v 7 ZFDTET v A 2 DEREOKEFTHWT
W5 F-8 SR NTHAD O ) ~A 2 F YT ARGy RF M) v azgies
LIy I AFDTET VA VU OERBEORFTTHW TN D F25 BEHIIZ OV T, 0.01~2 pug(/
fliymL O7 €7~ A AAERERZ AV, EALEICBITA27 Y7~ A O Micrococcus luteus
ATCC 10240 {253 2 Jdk sz 11 K OVFH. AL P O fERA B2 2 bhifi L 7z

ZORESR, Fig. 20 EEBY, F25 SHHILFS SHEHMEI D 7 BT~ A o kT 2 & R
B <, 0.025 pg(JIff)y/mL FEEE & CRIEM 2SR TH D = & 2R LT-

UbEDZ Enb, DEOKRTITIELF-25 5R#iZHWSD Z & &L, 0.05~0.8 pg(11fi)/mL @ fiPH
THEEEMBR A IER T o2& & LT

30 ¢

_ —A—F-8
E25 ¢ —mF25
820 t

[}

£

g

< 15 F

[}

=]

<

S0 b

kS

£

E ST

c

0
0 0.010  0.025 0050  0.100 0250 0500  1.000  2.000

Concentration of avilamycin (pg(potency)/mL)

Fig.2  Sensitivity curve of avilamycin on each culture medium

3.2 Al O R

T YT AN 20g(i/ BN S T IRO KA A& E A AV, 7 e akL s E fuian
DR F 217 - 7.

FLATEIF DT BT~ v ERA VBB LT LI v 7 AROT ET v Y DOEREL
AR, 7 5FEEHR 20 mL 201 %, 5 MRS %, S oI27 o 80mL 2%, 20 47fH
NERETHIHL, UTFTRESTTETIvA VU EZERLIZEZ A, FIEERIZIELSENRE
O BT,

WIZ, T ok 7 5BEREREG L, 72 b BEE 60%05 90%FE T 10%T SE 2 T
L 7o i 100 mL C 20 Zp Al L7, ARRIC T B9~ A v v zEm L. ZORRE, 7k
b —7 SREERK (4+1) TR L7258, BIRE R &<, b2 b/l otz

L22L, 7' b —7 BREER (4+1) 1%, RERPICHEOHT NGO bizied, 7 5HEE IR
ZIKICEE 2 TRBRICEN R ORG &2 1T - 7.

ZOFER, Table 2 D LRV, T Fr—K 4+1) ZHHEEE LEZBACETE N —T 5
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PRER (4+1) THIH L7256 L IZIEREORILRSG bz 7o), LI OGS Tl RS2 b
M e LTHWS Z 8 & LT,

Table 2  Recovery of avilamycin in various extracting solvents

(%)
Kind of extracting solvent Mean” (RSD)b)
Acetone-water (9:1) 94.9 (3.5
Acetone-water (4:1) 112.9 ( 1.6)
Acetone-water (7:3) 94.7 (10 )
Acetone-water (3:2) 73.9 (6.1

a) Mean recovery (n=2)
b) Relative standard deviation

3.3 M AREI ORI OB

TEI~v A BIRMESNT T IROKHBE AR E 1.0 mm OS2 W2 @i 5 £ THhkL,
KEWESTCTETI~A VU EBERELIZEZA, = v a2 RORECHRINRIZIES DX NRO 5
ni-.

AL YNNI LI v I AFDOT I ~wA Lo DEREOHRF OB, 48T F3E% 0.5 mm O
MWD WEBEET 5 ETHIEL, SPEOIEL & 2EELTEY, BAFEHZ YW THREEED
WEAZHRDLI ZLICLVUEINDARERENEZ X DN, 22T, 0.5 X 1.0mm OS5\ %@
WT 5 ETHLE SFEEOTROMEM T I TWRWIEAM FEHEAEE (TET~A v
VFORE 20 g (Tl ARV, RIECHES THRVIKL 3 ESHT L, FORINEKREZRKD, REO
R DENIC X DB A TR LTz,

ZOFER, Table 3D LBV, 0.5 mm DD W AEIET 5 £ THRE LB O 0 IR UK
XA RTIE R 722 (RSD) & LT 45%LLTFE720, 1.0 mm OESD W EEET 5 F TR L 72
BofRL L CiEb e N ESNT.

ZoZENDL, BHEAEEFTOT T ~A v EERT HHAICE, A 0.5 mm OfES5
HVEBIBTHOETHHRT LI ENMNBETHLIEEZLNT.

Table 3  Influence on recovery of avilamycin by the difference of sample preparing method

(%)
Declared Particle size
Sample number content 1.0 mm 0.5 mm
(g(potency)/ton) Mean”  (RSD)” Mean (RSD)
4 (before heat processing) 20 120.9 19) 108.1 (4.5)
5 (before heat processing) 20 100.2 (20 ) 114.3 (43)
6 (before heat processing) 20 91.8 (11) 82.8 (4.1
7 (before heat processing) 20 119.9 (26 ) 114.9 (34
8 (before heat processing) 20 108.3 (9.9 100.5 (3.9

a) Mean recovery (n=3)
b) Relative standard deviation
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3.4 INEVIN TR~ O H P
AR OMBIN T E N FAM KBS EE (T BT ~A >Rz E 20 g (Jifiy/t) 5 FEE%
AV, BATEROREICI D ZRENMOIE L 3ESITL, TET~A v DRINEEZRD, K
EOMEIN TR~ O3 M2 DWW TRET L 7=,
ZORES, Tabled D LBV, RKIEIZLY, INEVINTEIEOFEINEICSEEDRD b

Table 4 Comparison of recovery of avilamycin by the existing and this method

(%)
Declared Methods of analysis
Sample number content Existing method This method
(g(potency)/ton) Mean”  (RSD)” Mean  (RSD)
4 (after heat processing) 20 75.9 ( 0.91) 95.7 ( 1L3)
5 (after heat processing) 20 73.5 (2.1 90.6 (3.1
6 (after heat processing) 20 86.4 (16 ) 91.8 (3.8
7 (after heat processing) 20 80.2 (64 96.3 ( 8.1
8 (after heat processing) 20 102.7 ( 8.8) 106.9 (5.1

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

3.5 WiEWHE OB

BT, SRR ESN TV AHEEME D > L, KHEAEE T T~ A v &Dff
HANARER DI, 72 UVBETUTIV, TARSA YU A, EaF~A v RO A
FLDAFENDD. 2O OFEMER % IV, F-25 S 1 23 BRE Micrococcus luteus ATCC
10240 1Zxt 9 2R 2ok, E DM, LM OREL VR A ~DORMEENDL, =
NoOPFARKABGEFEETOT E T~ A v OEREYET D WML RFT L.

ZOREER, WTNOHEMEEEHRINY R E 2 U TRZ MR O b T, KBS e
DTETIAV L DEREYET L LT EELLNT.

3.6 WHNEIIGER
2.1 THBLZZFEZ A, KIECEY 3 ST 247V, BIUER R ORI UK 2 et L
7=.
FOFERIL, Table 5D & BV, SEHEIUERIL 94.1~112.7%, & O3 UK B 13 FE 6% 1 72 (RSD)
L LT T78%LL FORGEN™H LT,
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Table 5  Recovery tests of avilamycin in formula feeds

(%)
Added level Formula feeds
ed leve For swine 1 For swine 2 For swine 3
(g(potency)/ton)
Mean”  (RSD)” Mean  (RSD) Mean  (RSD)
40 106.8 (1.6) 100.1 (1.1) 105.8 (4.4)
20 107.5 (6.1) 97.6 (0.49) 94.1 (3.2)
10 95.6 (7.8) 111.2 (4.4) 112.7 (5.6)

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

3.7 FL[EEAER

AIEOHEBLREE 2 AT 5729, Table | OKHBELAEIEL 3 ICT7 BT~ A & LT 20 g(ifiiit
S B 20 L2 el 2 v, WMENEAN B ARG v 2 —4 i BT, 2EEEZE R
MEHESR Ot 7 —, MAATEOENEEFER AR (B () BMOKEEEZ it o ¥
—) KIS, FALIREBET (B FEiLRE 2 =), EMlEeEES (B REilatr2—), R4l
BHEER (B R4 HEECZ—), ARREE (B [R5 22 2 —KIREBHT) K OE
HEF (Bl FEHEE 2 —) O 8RBREICK VT, AIEIC K DR %2 £ L=

ZFOREE, Table 6 DBV, TET~A 2w OREHEIRIT 101.3%, £ D9 NMR UK E
e OV [ B P I3 e MR 2% (RSD, LTV RSDR) & L CTENEN 4.0% K N 5.5%Th - 7=,

Table 6  Collaborative study results

Laboratory Recovery (%)
1 96.1 91.0
2 100.3 101.7
3 104.4 113.5
4 108.1 104.8
5 103.3 92.6
6 99.0 102.4
7 100.5 100.7
8 98.9 102.9

Total *(%) 101.3

RSD, "(%) 4.0

RSD; (%) 5.5

a) Total mean recovery (n=18)
b) Relative standard deviation of repeatability
c¢) Relative standard deviation of reproducibility

4 FED
A SEE T DOT BT~ A v OWAEMZNERIEOWRIEZOWTHRF LIZE 25, RO
RPFFONT.
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1) F-8 ZHFHICER#1 1,000 mL 7= 0 #i{kF N U 7 A% 30 g X 72 F-25 S EFHUIL F-8 S E5HL L 0 &
TET~vA L AIHT RN E <, 0.025 pg(JiAih)/mL FEEE £ THLIEM 23S TH - 7.

2) HHEEBEE LCIE, TR =K (4+1) BEETH o2,

3) KHBEGEEFOT BT~ v EERT HHEICIE, o AREZ 0.5 mm OS5 5\ % iEil
THETHIT LI EBMETH T2,

4y THIROMBUN T SN 7= EKARAE R 5 BEICHOWT, REz@EALEZE 25, HATEICHRL
TEINRIZEENRO b iv.

5) TEI=A T EOMHABRBO N TWLHIEEMED > L, KA GEE~OMEHNED 5
NTWEITZUBET LTIV, TAMYAT VA, a4 U RO 2AF 0%, 7E
TYA TV DEBRBEFETDH I LR T.

6) AIEIZ L 2 WINEIGERER 2 320 L 72/ 8, R EINGERIT 94.1~112.7%, Z O#al UKE L 13 R
#fm7= (RSD) & LT7.8%LFThotz.

7 BWHEGEEHCI T BT ~A > & LT 20 g(ifli)/t #HY &2 RN L7 Lmalkt 2 v, 8 b=
WCBWWT, REICL2EFERBRZ £ LR, TET7~A Y ORFEBHEINEL 101.3%, £0
ENHRIR UK E N O E W BB TR R Z (RSD, XY RSDr) & L TZENZLI 4.0% 4T}
55%Cdh 7.

B i
HLFEREBRIC SHATAENT-MEENBARE SO o 2 — RO EE LG RERSES S ORBR=E
DENN KO ELEZFR LU FET.

x #&
1) WA SR - FE O RO &K OVHE O EIZRE T 5 B OBLEIZE D X RN % &
DDA, B S147 A 24 A, T%7wﬁww%)
2) JEMNAE S - ER R OEREHRINY O R BRI T 58 AT, WAS1ET H 24 B, A5 35

5 (1976).

3) B TE, EaAR B mﬂﬁ WA, 17, 83 (1992).

4) BEWKERGERE @ ‘G REOHIEIZHOW T, SERR 7411 H 15 H, 7% B % 1660
F(1995).

5) yeAREE - fREFFIEERE, 22, 87 (1997).
6) yiARF L, JEHEN T AEMFSEEE, 22, 97 (1997).
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9 SMMAERAES LA LFOMIEEDRALEERICK DBIE

JUR G, K WA, Sk BAED, A RN, AR BT
KR, RYR BEFS, R OBEFO, BRI, MR B

Measurement of Degree of Starch Gelatinization in Flaked Corn for Feeds by Absorption Spectroscopy

Toshiharu YAGI™', Shinji OSHIMA ™, Asuka HORIGOME ", Yuji FUKUMOTO™,
Eiichi ISHIKURO ~, Tomoko IWANAGA™, Akiko SUETSUGU ", Keiko KOIZUMI *,
Yuji IGARASHI ® and Kenichi FUCHIGAMI
("' LA.A. Fertilizer and Feed Inspection Service, Headquarters
(Now Food and Agricultural Materials Inspection Center (I.A.A.), Nagoya Regional Center),

"2 Food and Agricultural Materials Inspection Center (I.A.A.), Fertilizer and Feed Inspection Department,

" LA.A. Fertilizer and Feed Inspection Service, Headquarters
(Now The Ministry of Agriculture, Forestry and Fisheries of Japan),

" LA.A. Fertilizer and Feed Inspection Service, Headquarters

(Now Food and Agricultural Materials Inspection Center (I.A.A.), Kobe Regional Center Osaka Office),

S LA.A. Fertilizer and Feed Inspection Service, Headquarters (Now Japan Food Research Laboratories),

"6 Japan Food Research Laboratories)

A possibility of application of an improved analytical method for degree of starch
gelatinization in flaked corn for feeds by absorption spectroscopy was examined.

Gelatinized starch in sample was decomposed to glucose by glucoamylase, and the glucose
was colored by using glucose measurement kit. Absorbance of 505 nm for the colored glucose was
measured by UV-visible spectrophotometer.

We studied technically three critical factors (Sample preparation, Enzyme deactivation time
after the enzyme reaction and Difference of measured values for depending on the difference of
the used enzyme) to optimize this analysis method.

A collaborative study with three samples was conducted to evaluate the accuracy of this
method in 9 laboratories. As a result, the relative standard deviation of repeatability and
reproducibility (RSD, and RSDg) were in the range of 3.5~5.0%, and 6.6~11%, respectively.

Key words: JEXA & 9t A Z L flaked corn ; 7 > 7> starch ; #i{k gelatinization ; 7 /L=
7 27— glucoamylase ; 7 /L= — A glucose ; WL absorption spectroscopy ;
ILFEFER collaborative study

TOMMSIATBOE B EHR A FTASS, Bl OM) EMOKENB et ¥ —4 it RE 2 —,
OO EAMOKEE R AR v & — IR R A,

SO REEHRAFTALS, BHOEAKEENEE - ReREKEL RS,

U0l REEEHREFTAL, B O EMOKEEEZEENTE L 2 — PR ¥ — K HEET
SO IEEEHRARTARS, BOMEEN B AR X —,

(M) AARBROHTEY 2 —
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1 #

BB > TRERLE L CTHERT V7 0L, B EODERICEIY aT Tl p-T v
TN EIND. BT T ATEREENE L, a-T T NET T ORI K A
DiATeZ & CTHREMMBEENBNTZ b D THY, BT T 2 MAT B L a-F v F 2% V. a7 v
T BT T E B L TR L DNMNRS VT, Ty UHRD a-T T DEIEERL
b O (afb) E LRI TS,
FUTIBEPICEZL EENTEBY, FEOFBERE LT, L9842, v1 1, KE,
FTARENMBIERAUINMLTENTWS., InbT 7% afb U CIHERME, REBM, BHMEEZS
D= b OOEE B A~TIMT 2GR REHEML, FHESEROIZEA LI, afb L7 L —7
WOEAALLE I BAZLBTMENTEY, BEALOCTFHRHASFEHCLZHEShTn5 2.
JERXALED LA LIEEHAL S LA LEFEE LTRESND Z ENH DN, TR,
AR THEIEIC L VER EOBEEZZ T ENARETH D, YikdlEo FCldfe A L o
AT LBEEHUAMHEH SN D Z L 2BIET 5720, Y%L H2bAZLEERBNTLTLHZ &
MWEHESIT DI, MTH, BMEER 30%U ETHD 2 EDFEHABRROSNTNS D LarLl, ¥
LEOREEICIE, DT AL —BIEY, JrarIs—¥iEd, 77— F 7S —+F (BAP)
W OELTEONNENGEE L, AT AOMIEIC L o> TR RIC KX 2B OA4 T, B0 HV IR
BNELD Lo TETND. 4, RESIEE L THOMMEOHR—ALOBEERZHFEL
Nz, EROFECNEERTWS (Z7rarIs—Pi) "2 () BAARELSOtr % —
NI LI HrE (LU, IO Z—ik] L)) ZRICEETEAE S (AESHTE)
~OBEHDAHIZOWNWTORFTEIT-72DT, TOMELHRET 5.

il

N

p

2 ERAE
2.1 B
HIRDOESAAE DB A Laakalel s Lz,
22 O3

) TUT UK
AEMET 702 g % 100 mL O B —H—IZAf, K50 mL Zx CEBL, Kmtk, KT
100mL DRFET 7 A2ZBL, LITERE TKREMZTZ.
2) ZLo— AfEYERR
T2 — A [CeH,06) 0.1 g Z IEREIZ > T 100 mL O/ T 7 A AN, KEIMZTHENML,
B E CRVEEEZ N A T/ a — 2 EHERE 2 L7 (2O I mL X7 va—R & LTl
mg xE AT D).
NS LT, BEUERIR O —E A2 /K CIEMICAR L, 1 mL H1220~80 pg 2 af 4% 7 /L=
— AR A PR L 7.
3)  WERRTAIK
FERE 60 g (2K & 12T 500mL & L7z,
4)  WEREHEE K
FElE T B U o A ZKF 136 g & KICIA LT 500 mL & L, FEFRRVATR C pH % 4.8 [IZFHEE L 7-.
5) 1 mol/L FEFEHETE ik
WERRAR MK 2 K T2 fEBICHIN L 72
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6) KEE(LT N U U AWK
KEEET N U DA 400 g ZAKIZEDLT100mL & L7z,
7)) FEAIHK
INa—ACIT A MY a— (FOEMEETER) OREREE AW, s, BEKHET
Bl B I HE - 7.
8) WEENMMMER 7/ vaT 2 7 —BIRIK
TNay 7 —E0.1 g (4Aspergillus niger LR, Megazyme #) % 100 mL O£ &7 7 A 2T A
AU, 1 mol/L BFREREENR 2 N2 CTHN L, HITIEMR F CRIEE A2 72 (BEARICIRR L 72.).
9) Znar T —PREK
UTFOFIECEY, BEEIMA 1 mLH720 263U Lk rcrvar s —RiRikssim
L.
U: a7y I 7—ERaEtEr 7 12 37°C TEHT 21F, 1 3MIC 1 pmol ® 7V 2 — A%
Rt o &EA 1 AL (U) & LT
i) Zna—2AEREOHE

T U7 UK 4 mL & 25 mL OFRBRE ICIEMIC AN, 37°C OMEEA T 10 /M P fRIE L
7t%, BEEDMPEHZ Va7 27 —8IEik 1| mL 2 1IEMEICHINZ T 37°C TIERMES 10 23 6
R 2ok, RBRE 2 UBEKETIZERIC 8 MAN TR 2 KI5 S, stk 100 mL
DEET T AL, ERE CKEMZ TR DMMHE AR Z R L

[, POBEZMERER 7 Va7 I 5 —PIRiK &2 Wb AKm | < 8 R il LEESE 2 2605
SHETEBWbDZHWTH—#IELITY, 25lBRisik s L.

DA S )M I 8 ¥ % 1 mL % 25 mL OFERE ICIEMEIC AR, F8 6K 3 mL 2 IEMEICINZ T
RVIRE %, 37°C OEIRMHF T 5 pfikE Lz, 20k, KExHE LTHEE 505 nm O
JEEEZRIE LT

ZERBRIEIRIZ DWW, [ARRICOCEZBE L, fRZME L.

[FIREIZ A& 7L 20— ZREHEIRIZ DN T, BRI E SR D% G & R — S TR 2 &
L, BEMEZAER L CTEERMNEREKETO 7 a—2AREG (pg/mL) ZRO7-.

iy ZarIs—vomEIoHE

WA KV EERNMMRER 7027 I 7 =Bk 1 mL 720 OFFEFE I E (UmL) %K

7.

E (UmL) =—00xG

180.16x10

iii)y Z2a7 7 —PHERIEDHEH
RAUZK D 2.63U/MLD 727 7 —BEEROMBICLE R 7 Va7 17 —EBHEIEA (g)
R L.

Bx2.
A (o) = x2.63

B : MR MERIER 7 v a7 27 —BIEIEREEE O 7 v a7 17 —BHRIE (g)
iv) a7 7 —BEKOF
JnarIT—F A(g) ZIEMICES>TI100mL OEEY T A AN, KEMZTHEML,
FITAERRE CARZMA T (ARSI L),
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10) HFcd 2 LIS OFRIEI TR, 7KIFA A 2 8K & W,
23 HEEKOGE
1) L - Retsch i ZM-100
2) A= I Ve - CMT 8 TI-100
3) RBRE ISV —  LEHBEE TTM-1
4) Ut —F— A FUEM LS SB-35
5) EIEME . KPERMETER M-100"
6) URAMNFIME YRR - Bt ERTRL UV-240
2.4 Bt
B 10 g 2 O E VT, IRIRERIC L W HEIT O 2 BRI 0.15 mm (100 mesh)
PATFIZ72 % & T L7z, IZ 250 mL o i OnB g I A, =% /7 —/L 150 mL # 11 Th&
B, BUEZITV, 100xg TSmO mEEL, EBAREE TR, WIZT7 ' F 150 mL #12 C
[FERICALEE L, — &AL S 72 b O % REHAR ORI 3- 23k & LT,
2.5 JIEITE
1) FBHATK O

B 100 mg % &> T 25 mL OFREBEIZ AL, K 8mL # EMEIC %, HBE IV —2H\T
) — 72 RRUER 2 TR U7, IR 2 mL 970 & 25 mL ORRERE 3 RICEREIC L EREh (),
(R) & (Rg) & L7z, (S) ITiX, WERAMZENR 1.6 mL & UVK 0.4 mL Z# IEfEICIN 2 72 (&I 4
mL £725.). (R) KO (Ry) (1%, BV IRE RN ST MU ¥ AR 0.2 mL & EfEICNZ,
65°C ORI T 5 /MR Lse 2Tl S, Kk, BEEIK 1.6 mL 2 BRI THRIL,
FIZK0.2mL ZIEFEIZIN A T4mL & L7z,

(8), R) KW (Ry) %, HHL® 37°C OEIRME T 10 /3R PiERE L 72%, () KO (R)
WZIEZ7 a7 I 7 —BER ImL 2z, (R) IZIEH oMU s Lar T —BEikE ibigKie
FCIEMEIC 8 AW LIRS TRV b o (RIEZ7 Va7 I 7 —EBHIR) 1 mL Z EMIZINZ,
EE CXIEVIRE RN S 37°C OIEIRM CIEMEIZ 60 /MG S 2. £k, (S), (R) LT (Ry)
Z WIS K HC IERELT 8 Sy I AAL TR R 2 R S H 7.

s, (), (R) KON (Ry) Z/KT20 mL DEEY T A IBL, HITERE TKEMNZ,
Ak (5FEB) TAHAIl L TENENHAEHEK (S), (R) KO (R) & L7

2) LR OO BRI E

AEHEIE (S), (R) KT (Ry) 4 1 mL ZZLZNBID 25 mL OFRERE IZERMEICAI, FEK
3 mL FO%IEMICINZ TRV IEE 1%, 37°C OIERM T 5 5MkE L. 0%, Kz
& LTHE 505 nm O ERE 2 RIE LT-.

3 i H

BONTEWIE N B RAUT L VL 2R D 7.

ML (%) =25~ Br

R R
As @ RBHAR (S) OWOLHE
Ag : BHATE (R) OO
Br : #UEHAI (Rg) DU

x100
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7ok, WEEOMME% Scheme 1 (TR L7z,
Sample 0.1 g
— add 8 mL of water
— homogenize with test tube mixer
| |
2 mL (S) 2 mL (R) 2 mL (Ry)
—add 0.2 mL of sodium —add 0.2 mL of sodium

—add 1.6 mL of acetic acid
buffer solution
—add 0.4 mL of water
— keep warm at 37°C for
10 minutes
—add 1 mL of glucoamylase
solution
— keep warm at 37°C for
60 minutes
—keep in boiling bathe for
8 minutes

— fill up to 200 mL with water
— filter with No.5B filter
sample solution (S)(1 mL)

|— add 3 mL of color reagent
spectrophotometer (505 nm)

Scheme 1

3.1 HELOFE G IEOMF

hydroxide solution
— keep warm at 65°C for
5 minutes
—add 1.6 mL of acetic acid
solution
—add 0.2 mL of water
— keep warm at 37°C for
10 minutes
—add 1 mL of glucoamylase
solution
— keep warm at 37°C for
60 minutes
—keep in boiling bathe for
8 minutes

— fill up to 200 mL with water
— filter with No.5B filter
sample solution (R)(1 mL)

|— add 3 mL of color reagent
spectrophotometer (505 nm)

3 HRRUEER

hydroxide solution
— keep warm at 65°C for
5 minutes
—add 1.6 mL of acetic acid
solution
—add 0.2 mL of water
— keep warm at 37°C for
10 minutes
—add 1 mL of deactivated
glucoamylase solution
— keep warm at 37°C for
60 minutes
—keep in boiling bathe for
8 minutes
— fill up to 200 mL with water
— filter with No.5B filter
sample solution (Ry)(1 mL)
|— add 3 mL of color reagent
spectrophotometer (505 nm)

Analytical procedure for measurement of degree of starch gelatinization

FABFORIFED 0.15 mm (100 mesh) LA F THIVE, KO ARE— 1T ORI EE O R 2
ERIEZSRNEVIRE T8 HD LD, Ot X —ETIERE E R E O TR, ko
THUIRALERE L=, 0.15 mm OS2 0 EEE L bO0RESHICH LTS, Lo, Rk
DOFEENESALE H A LOLHE T, SN2 DR 2 I i T, 2828 0.15 mm
DOMSD NV EEIET HIZEMOBHETET, S0 TIITHAORLETS, 5250 El2idsEao
REHENIKRY, KREL ST T2 2O HES LT,

EEHIT, HHNVTROESEDLINEDZNE 2 ODEALIZHOWT, BULE ORIEM DR —PEIZB L
TEMZE U720, $HEEICEEEZ 5 20089 BB L2 E Sbh TR —L Lk
Wt % T2 1T, BUIRALER « 550 K D0 th, 2.5 OREFHEICHE L THLE 2k
7= (Table 1 7K} A, B).

ZORER, 50T GEA) KOS5 0 E GRENB) OBULEIXER R > lE2 R LI Z &b,
ZIOZEE, EHXBLAZLOENMOENCLDLDOTHD EEBZ LN,
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¥, S50 E GREEB) 130.15 mm OS5 W EEIE LR =D THNHCHET 5 2 LT
5591, WRERICLD2HBHA TV RN HREIORIAE 0.08 mm (185 mesh) £ THEEIT-
7.

EHRDIL, JENALE DA LORAEROE 2K 2 72012, a2 v T 0.08 mm
AR ORI 72D K9 ITHfrEFT, BURAEE L=, 2.5 HIEFEICHE T THILE 2Rk GR
BEC). F£7o, BA\ORELZRT H7-0DI0, IREERICK DWMENZITVeN DRI, AR L
b o GRED) & DET 21T > 72 (Table 1 #EHC, D).

RIRERIT X DWMENEAT Do 723 BHE, A ZAT - 723 UBHT R L TMEEE DS & < JIE STz,
ZhE, BUEEEIE 50°C BA RIS B LB BB A Z T CELT D VL Ebh TR, A, BEELT
DI e NI CEBIC L 2B RAE L, MbEREL koo tE 2z bz, Lo T,
BT 9 BRI, IRIRERIC L DWMEIEIT VNS, Bm D2 O Tt a 1T 2 71 TR
BIORBAZITH 2L & LT,

Table 1  Comparison of Ag, Ag and degree of starch gelatinization in sample preparing

Degree of starch

Sample As” A" gelatinization (%)
1 0.326 0.652 49.1
A° 2 0.334 0.641 51.2
3 0.340 0.638 524
Mean (RSD) 0.333 0.644 50.9 (3.3)
1 0.374 0.564 65.5
BY 2 0.398 0.568 69.4
3 0.387 0.561 68.2
Mean (RSD) 0.386 0.564 67.7 (2.9)
1 0.369 0.702 51.7
c® 2 0.377 0.705 52.7
3 0.396 0.711 54.9
Mean (RSD) 0.381 0.706 53.1 (3.1)
1 0.290 0.671 422
D? 2 0.281 0.683 40.1
3 0.277 0.663 40.7
Mean (RSD) 0.283 0.672 41.0 (2.6)

a) Absorbance of sample solution (S)

b) Absorbance of sample solution (R)

¢) The sample passed 0.15 mm screen after crushing with ball mill and removing fat.

d) The sample that did not pass 0.15 mm screen after crushing with ball mill and
removing fat, and that was recrushed to 0.08 mm under the condition of cooling
with liquid nitrogen.

e) The sample passed 0.08 mm screen after crushing with super-centrifugal and
disintegrator and removing fat.

f) The sample passed 0.08 mm screen after crushing with super-centrifugal and
disintegrator (under the condition of cooling with liquid nitrogen) and removing fat.
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3.2 BERKIGKH OMET

BERION L, WIS KYS I RRBRAE 2 ANUBESR RIS OBERTT O A%, T OREERIGERIC OV TR
MEIToTZ. 25ICHELD, 60 o7 vaT 2 7 —BIRIR E ]G SE 1%, BbigKkmFizc<o, 1, 3,
5, 7 KOV10 S MIEREICE R LBER 2 IR S, LUTF, Ak OWEERIEIZE L CElEhik e
[FERIZAT = 72 Z OFEF % Table 2 1Z7R L7z, 72233, BUBHITE CHRET L7 b 0 & [ Uil & v 7.

BESRICTR R & As OBIFR CITBEE ARG Z 1 oM E LR R b E WL E 2R L,
SR IR S R < 72 D2 O TR EEOIK T 235588 By, #97 0 MILABIE— @27 DA R
Bivle. ZAUE o e BER TERER S S AVXBER RN TSI L, BOREMEIX—E LD I & &R L
TW5. Fio, BERRIEFREM 1 oM TSR D REWISEEZ/RT 2 L, HEHRKR (S) 108 F
NWCNWD B-T 7 REUC L Wik S ivoD, BERRIENE Z 5720, BEFRARIEREM 1 4TI
XY a-T T UBEIN LT & 2 A, BERRIEREHIAZICZ L 0 RIG L E e h o T FBER DR
HWEFE TCOMIER L= THD EEZ LN,

—J7, BERKIERFE L Ar OPRRTIEBER RIERH AR R D IZON TRLEM DK T 2RO 5
, K7 BB EC R EAA R S, £, WOREEOZSbITRENER (S) ICA6h
T X o RERI oz, ik, AR R) 7 ABVIRINCEVERALTWD -7
TUERRIZ a-T T ALES TR L O TH DI, MBI X ATz T, £, BEEITINEY
FICEBI L CRIE L, KIGELENRPoBERERIWCENEE COMIERALEZ EICX DD L
Ez b,

LU EORE R ORISR &L OBIfR L 0, BERRIERRIL 7 0L EECTH D L& %
SNT=T-8, RIETIIZE2E RIAATS oM & Liz.
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Table 2  Comparison of Ag, Ag and degree of starch gelatinization

in examination of enzyme deactivation time

Enzyme deactivation time Degree of starch

(min) As” Ay gelatinization (%)
0 0.399 0.772 50.9
2 0.402 0.760 52.1
Mean (RSD) 0.401 0.766 515 (1.7)
1 0.435 0.710 60.6
2 0.426 0.703 59.9
Mean (RSD) 0.431 0.707 60.3 (0.81)
3 1 0.360 0.685 51.7
2 0.372 0.694 52.8
Mean (RSD) 0.366 0.690 52.2 (L.5)
5 1 0.303 0.678 43.5
2 0.317 0.687 45.0
Mean (RSD) 0.310 0.683 443 (2.4)
7 0.281 0.668 41.0
2 0.284 0.672 41.2
Mean (RSD) 0.283 0.670 41.1 (0.35)
10 1 0.288 0.671 41.9
2 0.293 0.670 42.7
Mean (RSD) 0.291 0.671 03 (1.4)

a) Absorbance of sample solution (S)
b) Absorbance of sample solution (R)

3.3 R OMEIZ K D MIEMO 2O

PSR DIEVIC K DML OREME D 2O THREF L7z, R TR LD EFEUE~AE D
HAZLIZH LT 25 IZHEL, FA =T —DLRIEINTWVWOHERELEHONTRFZITo TR %
Table 3 |Z/R"7".

Z OREFREIRDOE N L 2 L BN D WEMDENBEZFIC R bz, BIE, Rhizopus IR DB
L TREINTWDED, aT v T BT 7Ty BT T DO—FT a-T V7 U BNKEE
HEL CAREDIRRE L 22 o7 b D) ORI IETITE LS, BEIHTIETIX Aspergillus niger KT
Endomyces TEJRDBEZ DM 2 HERE L T 5 10 EMICHULE 2RO D 7-0121%, &5 50k
DEEFZDOFEHNLE LW, Endomyces REIRDBERITIRT I N TND Z LIfER TE o7z,
Aspergillus niger IR DR 1T Megazyme D & O DNRIE S AL T WS 720, i HIE#ESE & L T Aspergillus
niger ELIROBEFE Z RILIZHEHT 2 2 Lz L.
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Table 3  Comparison of Ag, Ar and degree of starch gelatinization between different enzymes

Degree of starch

Enzyme maker  Enzyme origin Asa) ARb) gelatinization (%)

0.244 0.650 36.3
Wako Rhizopus sp. 2 0.231 0.647 344
0.236 0.646 35.2

Mean (RSD) 0.237 0.648 35.3 (2.7)
0.219 0.624 33.6
Toyobo Rhizopus sp. 2 0.217 0.631 329
0.213 0.639 31.8

Mean (RSD) 0.216 0.631 32.8 (2.7)
1 0.288 0.663 42.4
Megazyme  Aspergillus niger 2 0.285 0.665 41.8
3 0.302 0.672 43.9

Mean (RSD) 0.292 0.667 43.8 (2.5)

a) Absorbance of sample solution (S)
b) Absorbance of sample solution (R)

3.4 JL[EEUER

RIEOHBUEEZRET 2720, HiERHC L 2 LFRBREZ i L7z, EXAESVNRALD 3
FFHOESAL I BAZ LEMAW, MHEENBARBIRERS I % —, RE St
Z—, RIUNGHTE 2 —, MEVENBARRESSHTE v % —ZBEFEET, IRNAATEOE NIRRT A
Fr (B () RMOKPEEEZ 2Tt 2 —) A, FALREES B FLEE 2 —), [l
BEEH (B FAiletr2—), IATEREER B R4 TR 2 —) KOEERFET (8
[k 2 —) O 9RBREICH W TEFERBRZIT 72, ZOFER% Table 4 IR T . 5540725
fER D TUPAC OILFFREEO 7 v ~ a1 WERZE|Z L, Cochran T Grubbs O EIC L - TIE$
TABEZBRON LT t%, i EEIENE & 28 AR LS B S OV T B B B O PR e YE R 22 & Rl L 72

B A ORREEIRIEMIT 37.4%, O NMEGR UNREEE K& OVE ) PR B (A S HE HE R 2 (RSD,
JOYRSDR) & LT 5.0%K% 0N 11%, B B OFEHHIEMR T 58.2%, F DMK UK EE M OV 4]
FFBURS 21X RSD, X UV RSDR & LT 3.5% K% 1N 6.6%, ikt C OREEIRIEMIL 47.8%, % DENGHK
U MG B B OVER [ PR 8RS 1 RSD, B OV RSDg & L T 3.6% K% X 8.9% Tdh - 7-.
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Table 4  Collaborative study results for measurement of degree of starch gelatinizartion

Laboratory Flaked corn A Flaked corn B Flaked corn C
1 32.3 37.0 55.1 53.4 41.9 43.7
2 36.0 352 57.1 63.1 46.8 453
3 35.8 36.9 59.8 58.5 48.2 492
4 38.6 37.7 58.2 58.1 45.1 47.8
5 32.1 32.3 51.9 55.9 43.1 447
6 43.1 48.5 6799  853° 57.2 55.3
7 37.4 36.8 55.9 55.1 472 44.7
8 412 39.3 63.6 65.1 48.6 53.6
9 37.7 35.7 61.4 59.1 48.9 49.9
Mean (%) 374 58.2 47.8
RSD,? (%) 5.0 3.5 3.6
RSDg ” (%) 11 6.6 8.9

a) Relative standard deviation of repeatability
b) Relative standard deviation of reproducibility
¢) Excluded by Cochran test

4 FEH
FARHHESR AL D B AHZ LHOBLEIZ DWW TIRSE IR L2 MEICOWTHRET L7z L 2 A%

Dt HE & #5372

) REORRIT AR AR 0.15 mm 2L FICRIKERICK 2MEAZTWRP 5, B L2 H
WTHZIT O HFIERRBETH D LB L.

2) BERGE, WK HPICRBRE 2 ANBERKIE 21T O 0, ZOBERIIERERICBE L% 7 &M
U bEmnETHY, Bt RiAA TS oRE L

3) BEREFEKROEEA—H—DRLD 3O/ varIT—FE2 MWL A, HHLEOHIEME
WENRARONT., ZOZENLEBELETHIEA — I — Db EFE L, KIEIZIE Aspergillus
niger IR D Megazyme OFEFR LML+ 52 & & L7z,

4) JERAEEWRRRD ZTEEOESAE I BAZ LEM, &9 RBREIZB W TARILIZ X 5 IH
R 21T o 72, ZORE, A RHW 723U 28 R UG EE S OV ) PR B B2 1 2 AE e B R 72 (RSD,
K TYRSDR) & LT 3.5~5.0%% N 6.6~11%DHiFH THh - 7-.
¥, AWEO—HITAARRMLBTETFRE 53 FIRE (20060) ([ZBWTHEEIN. £, KB

VR 18 4 5 A 15 A AT TRy M A IR S iz 1P,

E i
SEFRBRIC S T2 2N T M EE N B AR E 2 X O HIE N A AR ST o F — DR
BOFNAEHOBEEZERLET.
7z, BETHEE 22 L T i2n e RSB NS AL R T, ¥ = A A B < B b W R
BEASHIE R T, JA WA AL bW EEHRA SRS T8, KSR NS L S T, SEE
SRR GG S AR LY, ek A E L, SHEE KSR LHOKAI
B oEERLUET.
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2) b REFIRE ST B2 - (L FREEH 6 Mk, 288 (1963).
3) BEMOAKESAEERF@ES  FfEHE 9 b A2 LEDOEEIN T4 R EEIC OV T, FAk
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6) HBE", WKBET, BINIES, /IARE—  EFES, 28, 235(1981).
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9) FEME L REEGEHRAD - WETHR EASEHRAEE, 70 (1978).
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1 RUI—FTILRZNEYEOEZICHWSIEREMET7IL I FOKET
TR R, mA T, EE ERET

1

FAR M LY VICNE SR Y = —F LR FUEWE OMAEM N ERE PV THWE I T L
n~ I THEEET VI FE, YV v AT R UL (SL) KOER VU R T A

(MN) Tl Alcoa 8D Activated Aluminas F-20 XX 2 & [AED L D, 77> (NR) Tl Alcoa
Indstrial Chemicals @ Activated Aluminas CG-20 XL Z 4 & %D & O i IX WL d 74~177 pm

(200~80 A v v =) ) ZHND T ENEFL SN TWD. 7235, Activated Aluminas CG-20 |% Activated
Aluminas F-20 ZRE# L7286 D TH Y, Activated Aluminas CG-20 23yl L T2 H 1%, Activated
Aluminas F-20 D A FRKEEIZ /2 > 72 Z L5 5, Activated Aluminas CG-20 % Activated Aluminas F-20
DORIEMmE L TH- TE .

WAL 18 47 AR R COMAETIX, ERLo 2 MEOHEEMET VI 1T, —KICHELTEL T, £
72 Alcoa Indstrial Chemicals (F¥ AT LV I F O IEAE 1 L, Almatis AC, ¥ (T Engelhard 73 % 0
a5 ZHENTE L DIFRBE DN,

K RBREN D Activated Aluminas CG-20 DIEHEN R X 72551, WA FHIEREIEIZL DAY =
—TIVRMAEWEDOERIIKEZ R T ZENBLLNL7T-OIC, A, BUEREBLTWD T LY
o~ N7 7HEERET VI T ERE, BREIL, ThoofRBELERREEME L TOMRERTZO
T, TOMEEZHRETD.

il

2 EBAE
2.1 #OB
PEMEMEZ S E2WiTTIRO P T 5 BB S G K OCAHAREHE S S 222 1
mm OS5\ @il 5 E Tl L, ik s L.
FEAFEEOEAH A, R1DOLEBYTHS.
BB, YU )= F I TAKRNF T TIEPT ) FERAESER, R0 F R
U A TIEW AR E HE G &R A Tz,

TOMSTATEOR NIBEEHR A FTAES, B () BHKERBRZAKITE L YA TRE ¥ —
T MEEEMRAEFTATE, Bl (M) EBHOKEETRL AN F — i E v X — KRBT
DOl EBMOKPEN R L AN v — IR R AR AT
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1 BEAFEEOESEE
fil Bt D FEHA FMEIOX S EE (%) AR

F19 9 BRI #® B 69 EobAZL

it 4 M I 2~ 3 4R 13 RENT

z 95 Z 9 M 7 KA

[/ T 5 faky

= ) 1t 6 TINT 7T 7, DAL T A,

RN D A, B, BRI

WHAEE H #* L 59 EobAZL, KE, w11

z 9 Z 9 M 35 STE, a—V T T 4—F

HiE 4 M I 2~ 3 4R 5 PNER VRN

z D i 1 RN T A B, BRI

22 RO

) VU ~ATrF bY T AREAER
WYY )~ A B EZRE T (0.67kPa LA ), 60°C T 3 Mgt L7=%, 20 mg(h
A Y &% EMIZE > T 100 mL ODEE T 7 A AN, AX/—AEMxTHENML, HITE
MECRBEAMZ CTHY /)~ F MY U AERFREZRI L7z (Z0# 1 mL i, ¥V
J=AYrF RI AL LT O02mg( e EHTS. ) .
B U C, B D — E A A % /) —b— K (9+1) TIERMEICAR L, 1 mL H112 10 pg(H
iz aEhmdT oY )~ vt b U AEREREZ R L.
2) FT TR
WA T 22 20 mg(IMM Y B4 EREICE > T100mL DEET T A3 Z AN, AX )
— NV EMZTENL, BICERE CREBEHEZMZ TF 7 v U EEFREEZFAR L7 (20 1 mL
X, FvrELTo2mgiffyEEaAT D, ) .
TR L C, RGO —E& 42 A ¥ /) —/—/K (9+1) TEMICAR L, 1 mL $12 8 pg(/)
E&EET 5T 7 EER 2R LT
3) BRI MU U AERER
WHEREE R v 2 20 mg(JIl)AH Y & 2 IEMEICE > T 100 mL DR T 7 XA 3T A, A X
J—VvEMATENL, BITHEMRE CREEZ M2 TER v MY U AMEREFR 2 FR L
7o (ZOW1ImLiE, EXv PRI vAELTO02mgifi)EEHT5. ) .
B UC, B D — E A A %/ —b— K (9+1) TIEMEICAIR L, 1 mL 12 6 pg(H
iz &HTDEFR v b T AERER 2 PR L7
4 Horruma~ N7 THEREET VIS
HERBR AT BT VI 7L, £20EB0THD.
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x2 BEMTLVIFOEE

B R EFK S WE (koe) EHR
@D Activated Aluminas CG-20 80-200 mesh A1-192 Alcoa Indstrial Chemicals
@ Alumina Activated #670 Alcoa #CG20 80-200 mesh P567098 GFS Chemicals
@ Alumina Activated #670 Alcoa #CG20 80-200 mesh P672606  GFS Chemicals
@ Chromatographic alumina CG-20 80-200 mesh 803-04 Engelhard
(® Aluminium Oxide 90 Active Basic Art.1076 70-230 mesh TA1237076 Merck
® Aluminium Oxide 90 Active Basic Art.1076 70-230 mesh TA1306676 Merck
(M Aluminium Oxide 90 Active Basic Art.1076 70-230 mesh TA1326276 Merck
Aluminum oxide Type F-20 80-200 mesh 112K0955 Sigma-Aldrich
© Alumina, Activated, Basic Brockmann I 40-200 mesh L137915 GFS Chemicals

23 HEROEGE
) Wikra~ s>
wOHE W A R v 7 BERERTR LC-9AD
4 — ~ ¥ v 77— HARSGEHE AS-950
AN ARG SE S R 28 - B RERT L SPD-10AV

OIS W A R v 7 BERERT R LC-9AD
x & M S RERTE CRB-6A
A7 A E IR A HEREFTR CTO-6A
7 o= X o B BERRERTR C-R6A

) ¥R F v AL —T—  LEHESEE MU-4

24 TERFIE
1) i i
REE (U )= F R T LARORFT T TIPS BRAESER, TRV T b
U ATIEAREEEREAEE) 10.0g 2 8- T200mL O3Lie =47 7 2 22 A, UK
100 mL /1%, ~7 % F v 7 AX—F—"T20 plnZEE-%, A% A TABL,
N7 Lhrmav N7 T 4= HREHARKR E LTz,
2) ATLIu~vw NTTT 40—
BT v~ NI T7HEERET VIS 12¢g 20T L% (N 14mm) IZEATHETAL,
gV =Ty TRAAT LR LT, RENERE T AT AN, TR 5 mL O 4y & B
L, K7 v~ 777 4 =123 250K & Lz,
3) s~ T7T7 04—
FREHATE e OEHENL 20 uL 2Kk 7 v~ b T ZIZEAL, 7 u~ T AEHT-.
HE et
B & ST RBODEE R S (RDERE R 520 nm)
717 i Shim-pack VP-ODS (Nf% 4.6 mm, & & 150 mm, HifE 5 pm)
WM W AH ) —ILK-EERE (94+6+0.1)
o0s W BREE 10 mL & A % — /L 475 mL IZH X IRE R D LRI Totk, N
=V 15 g M TS (HREFRR) .
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b B VB 0.6 mL/min, KGR 0.6 mL/min
71T LAEIERFE : 40°C
B A8 IR 95°C
4) it L
BFohfzcra~ N7 b E— 7 HiEZ RS, SEERICEBIT 2 E— 7 mEICRHT 5%
BHRIZB T 2 € — 7m0k ZRD, EHAEMEORIEE LTHHB L.

3 HRRUEBR
3.1 K7 v~ 7T 7 40— X DEILERORERE
) V=42 F ) TAICHONT
B9 ) BERAEGEENCYY ~A > MU U AERER (10 pg(Jiffiy/mL) Z &L 723
BHEE R 3 OONSQDE DT Ly a~ 777 AEEET VI FIC A, KRSy % 5
L, ¥/ ~A 2 F P ULADEINEKRZRDIZEZA, 3, M1ORERER-TZ
WHEEALTCETEOON 7270~ N7 7HERET VI T LRIZEOEHZRTHOLE L
TIEHOEUV®NRH Y, 0~5mL O[5y THAENTED HALTZ0Y, 10 mL LR O[5y TIEIX R % D%
HErRTEDELTO, OKVONH-T=. F-EEOa y FRAFAIEETH > 72O K VO
NZ®, OXVOTiIEe vy FERBD LN
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*3 YV /)~A U F RNV TL
35 BRCHECA &R ¢ 10 pg(JAifi)/mL

B %
. — Ty (ml)
B WEES ~5 ~10 ~15 ~20 ~25 ~30

(D Activated Aluminas CG-20 A1-192 97 97 97 100 101 96
(2 Alumina Activated #670 Alcoa #CG20  803-04 53 104 105 108 107 102
(3 Alumina Activated #670 Alcoa #CG20  P567098 25 109 110 110 110 108
(@ Chromatographic alumina CG-20 P672606 6 95 107 108 108 105
(B Aluminium Oxide 90 Active Basic Art.1076 L137915 91 9 100 101 101 97

(6 Aluminium Oxide 90 Active Basic Art.1076 TA1237076 76 98 102 103 100 101
(@ Aluminium Oxide 90 Active Basic Art.1076 TA1306676 71 97 98 102 107 106
Aluminum oxide Type F-20 TA1326276 104 100 101 100 103 103
(9 Alumina, Activated, Basic Brockmann I~ 112K0955 77 92 96 96 100 104

120
100 ——O
= Q
gw —A—®
¥ 60 —>—@
1= —*—®
5 40 —o— ©
20 | —— @
—®
0 —©

0.0 5.0 10.0 15.0 20.0 25.0 30.0
@43 (mL)

2) FTvv

4o BB A RN T v R (8 pg(Jiffi)y/mL) Z RN L7k 2% 3 0O 5
QD& BT s a~ 7T 7 HEEET VI FICAN, FiRHESEZBRRL, 772 0EiIL
FhRDILEL A, K4, H2O8EFR LT

BEMEHL QoI F7 27~ N7 7HEEET VI FEREOETZRT DL L
TIHOKUVO®BH Y, 0~5mL QM5 TW AR HALZA, 10 mL LA O 5 CIEIZ[F S D %
i rTbDLELTO, ORVORHoT-. KO a Y MBRAFAHRETH - =@ K VO
N®, OKXV@TIEE v FERFED L.
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#z4 FITv
99 BRHECA &R @ 8 ug(Jufii)/mL
B %
. — Ty (ml)
B WEES ~5 ~10 ~15 ~20 ~25 ~30

(D Activated Aluminas CG-20 A1-192 101 101 99 101 101 101
(2 Alumina Activated #670 Alcoa #CG20  803-04 63 104 104 106 107 108
(3 Alumina Activated #670 Alcoa #CG20  P567098 28 106 107 109 108 105
(@ Chromatographic alumina CG-20 P672606 21 93 112 110 109 110
(B Aluminium Oxide 90 Active Basic Art.1076 L137915 97 100 97 105 105 103

(6 Aluminium Oxide 90 Active Basic Art.1076 TA1237076 83 95 97 101 101 102
(@ Aluminium Oxide 90 Active Basic Art.1076 TA1306676 77 96 98 98 102 105

Aluminum oxide Type F-20 TA1326276 106 100 104 104 103 103
(© Alumina, Activated, Basic Brockmann I~ 112K0955 88 97 100 100 103 103
2 S 2
120 Fovv
+
100 D
—.— @
< 80 ——
< e
B 60 ©
= —*—©®
_'_
20 @
—®
0 ©)
0.0 5.0 10.0 15.0 20.0 25.0 30.0

] 7 (mL)

3) ERVVUFT YT
WHAEEHEGEEHZER v MY U LERERR (6 pg(Jili)/mL) A iIN L 72 30EHK &
K3OONWLQO{E AT Ly a~ N7 T 7 AEEET VI FIZAR, FiRtiEgZ8RL, €
X MU U AORIEERDIZE A, £5, K3OFRER-T
BEMEHLCE QoI F7 a7~ N7 7HEEET VI FLREOETZRT DL L
TIEG, ®, @KUVOARH Y, 0~5mL O sy THWHAENED S, 10 mL LLEEOE 4y TIEIE
REOFHEZRTHEOE L TORb T, Oy B AFAIRETH - 7@K PO W
I2®, @LKVCO@OTHER v NENRD L.
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#5 FERVVUFTRY UL
WA 4R E B AR : 6 ng(J11f)/mL

B %
. — Ty (ml)
B WEES ~5 ~10 ~15 ~20 ~25 ~30

(D Activated Aluminas CG-20 A1-192 109 102 103 102 103 103
(2 Alumina Activated #670 Alcoa #CG20  803-04 8 110 108 107 108 106
(3 Alumina Activated #670 Alcoa #CG20  P567098 3 81 120 128 131 128
(@ Chromatographic alumina CG-20 P672606 0 29 87 117 130 136
(B Aluminium Oxide 90 Active Basic Art.1076 L137915 105 101 103 102 103 102

(6 Aluminium Oxide 90 Active Basic Art.1076 TA1237076 102 104 105 106 105 103
(@ Aluminium Oxide 90 Active Basic Art.1076 TA1306676 9 107 105 103 105 103
Aluminum oxide Type F-20 TA1326276 110 101 101 101 101 102
(9 Alumina, Activated, Basic Brockmann I~ 112K0955 100 102 101 102 102 103

X3 EXV¥UF R UL

140

120 /7—&’<>A( ::_—%
,0\3100 @
;\; 80 —>— @
X 60 —*—©®
= 40 0

0 A —0
o LT B

0.0 5.0 10.0 20.0 25.0 30.0

0
(mL)

5

8]

3.2 Activated Aluminas CG-20 O [f] % i (2D T

3.1 O D)B)ORBRIER NS, K a~6 LBV, 3FEEOKRN) =—T LVRIEMEDOER T
Hnwahaorra~ 777 HEEET VI FOActivated Aluminas CG-20 (Alcoa Indstrial
Chemicals ) O[F% & LT, ®Aluminium Oxide 90 Active Basic Art. 1076 (Merck #4) & TU'®
Aluminum oxide Type F-20 (Sigma-Aldrich ) 23 bl B 4f & HIRr ¢ % 7=,

L2>L, ®Aluminium Oxide 90 Active Basic Art. 1076 %, K 72Y 70-230 mesh & (DActivated
Aluminas CG-20 @ 80-200 mesh & 5720, F7ZHoOm v bAKELTEY, vy FELRDOL
N Ent, F%EME LT ICITIMERH D LB Lz, 72, ®Aluminum oxide Type F-20
IX, KLEE7S 80-200 mesh & (DActivated Aluminas CG-20 &M L Th o722 &b, S%IEZNEH
LEhh e LT TR W &l L7z,
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X4 BV )AL F M) UL
105
=100 — D
= 95
H =+ ©®
90
0.0 5.0 100 150 200 250  30.0
Hj5y (mL)
<5 Foov
110 XS FI7v
S 05 —
B ——O
o0 | ¢ =@
| ——©
95
0.0 5.0 100 150 200 250  30.0
5y (mL)
1 X6 TR UF Y UL
110 | %\
ﬁl% ®
EIM s e ®
102
100
0.0 50 100 150 200 250  30.0
4y (mL)

3.3

H BV~ F Y TA

AR ) E BIEIT L D[RR O fERE

PV =AU 50 mg(Jifii) b oIS mikoF SO BB S EE L R FT O F
i BL A R EHZ DUV T, DActivated Aluminas CG-20 % M® Aluminum oxide Type F-20 % H T
AW PR E &L (BB AT R YE 10.12.1 ©Q) ICEVERL, 50N RREITKT D EIY

Rag L.
ZTORER, R6DEBY,
2) FTvv
FZ 2 80 mg(S1)/ b

[EYZRICPEE R TR bR - 7=,

YIRS AR O 2 FEHEO 7 v A T —JEE R AL A R S

W, (DActivated Aluminas CG-20 K TX® Aluminum oxide Type F-20 % W THAEW) 219 E &5
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(BB BT BEYE 10.31.1 D(2) WKV EREL, H oo KRR T D EIIEZ g L7z,
ZTORE, R6DLBV, BULRICHEHEZRZITHD bR T.
3) ERVVUFT YT
TRV Y T AN 30 mg(Jiflh) b I S o ik 2 FEE O AR E B A AR
\Z2W T, (DActivated Aluminas CG-20 K& U@ Aluminum oxide Type F-20 % W\ CTHUAEY R E
BYE (FRH AT EYE 10.25.1 ©(3)) ICX VWV EREL, BONTRTAREITKT D EIEL IR L.
ZOREER, R6DLBV, BHUNRICHEEREITRD LT,

6 WMEDFEHNEEREICLZEIRNE
FEUVER % (n=2)
(DActivated ®Aluminum

nEmES Ft O Aluminas CG-20 oxide Type F-20
*”]/’\74“/‘/ 195 &R 117 121
ThIT A 3 5 B 100 96
T TuA T —EERH 103 103

7 A 7 —EE R 112 111
f@"‘;“/‘/f N pBAEIEE 112 113
WHAIEE A 103 107

4 F£EH

N =T VRIAEWE OWEYFHERIETCH WO Z L u~ N7 T 7 HEEET VIO
FEMIZOWTRET Lz & 2 A, BT A ICHLE S 1172 Activated Aluminas F-20 (Alcoa ) K&
Y Activated Aluminas CG-20 (Alcoa Indstrial Chemicals #) @ [F]% % & L C, Aluminum oxide Type F-20

(Sigma-Aldrich ) MY L&z STz,

x &
1) JEMOKPER B PE R R« “EBH o R MEDHE I DWW T, SRk 74E 11 A 15 H, 7% B 5 1660
& (1995).
2) /hiz MRS, 6, 163 (1980).
3) LfFET, WEEUR  fEHMFZE R, 6, 122 (1980).
4) FET o B, 11, 124 (1986).
5) ZAEEF, EPEUR - fEMIFSE A, 6, 114 (1980).
6) T[T fREFRIE RS, 11, 107 (1986).
7) TR R - kI, 27, 80 (2002).
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By

2 AL/ TI4=ZTA—ASLERVEEARFOT IS XV UDEE
FioET, T

1 %

FEFEFHZEZBORTCWDA L) T 74 =T 40— 7 5 (IAC) X, 7 —AF VEOHKIZE

s —FAHEEEE LI DE I =N T DIFEDTREHATZ LA THY, FICHERHOY ﬁ
FIHESN TS, JIAC TEIMED EWHURTUARIC Z R 5720, 1 KO T K5 TRI¥OKHEEY
BEROBRS ZENTE, o, K7 e~ 7T 7% CREHRREZ KEICEATE 720, HW
R E ERE CHET D 2 ENARETH D, £, HHEEMOMEAEORE, BIEOM SISO
Hbdd.

HEFOHID iﬁ%1ﬁﬁmmqwm)VA”%L<1%%UT®%®%%%M6K@ Z D
HIME ST 2203 ppt (ng/kg) VL COEBN AR ONIIENLETHSH. 0L, THFTHE
ﬂLﬁ%*@Enfwétb,%@ﬁﬁ@?*%ﬁt?;&#ugk&oféfwé.ﬁ%,mc
W T2 HrikiE 1991 F2LLFE, AOAC International (AOACI) @ Official Methods of Analysis
(OMA) " (£ 1) 2 oA s T3

BE, BNETHE, TEHEO—D2THDIT 77 hF VUil o0WTE, BAEEHFDOT 77 h&v
> B, (AFB)) & L THIEEEHE AR ESN TS, LLA2AD, Codex REUZLTIE F—4 /L
777 %y (AFBy, 777 h% v B, (AFBy) , 777 h% v G, (AFG)) kU7 77 k%
T G, (AFG,) OfE) & L CHEEZRET M TH 5.

ZIT, T77 FXV U 4AMBEOEREICONT, IYVIERT, LVEL~VLVETOERS A[HE
T 5729, IAC DEHIZOWTHH LD THET 5.

il

%1 OMA of AOACI A ENTWA IAC Z W h EESITE—E
F5 HeE* PIEFaw i
991.31 AFB,B,,G,G, ¢ 9 A2 L, A—F vV, B—F oK —
999.07 AFB, B,, G, G, E—FwYnNg— ERZFAR—RL, AFVIR—R N, STY B4
2000.16  AFB,,B,,G,,G, ~bE—7—F

2003.02 AFB, 2 H )

2000.08 AFM, 43

2001.04 FMB,, B, EovAIL, I—2TL—7
2000.03 OTA KRZ

2000.09 OTA el — e —E

2001.01 OTA Ay, E—

2004.10 OTA Fa—e—H

* AF: 777 h%22 (B;, By, G, GGEO'M,),
FM: 7E=>" (B, X'B,),
OTA: A7 7 hxT v A

T OMRNEATECE N BERROK BE I B 2 A A v & — IR AR A
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2 EBAE
2.1 g
iR D A BHECE & OV BRI ERR & iz 3B E 2 2 2 1| mm D52 W\ & il
DE T L, RGBS LT
2.2 I
) 777 F¥T R
AFB,, AFB,, AFG, " AFG, ¥k (3 pg/mL, X ¥ =78 h=1r U/ (49+1) &K,
Supelco ) ZNFN 1 mL EXEB—TE =KV (49+1) 2 mL % EfEICIRE L7ZH D
T 77 X VRAERERIR (ZOW ImLIX& T 77 XL TS500ng 25675, )
ELT. 777 PRV UVIRAEEFREEZ T b= U LV TEMRICHRL, 1mL FIZ&ET 77 b
FUoELTIng K 10ng 26T H7 77 bF U RATHEEGZFR LZ. vk, 1=
HEJFUR B ONE A YE LR 12 —20°C LU CHRAF L 72
2) W TR Tk a~ v 77 7HREEZ AW, U U EREE A A K (PBS) 24 7Ly
; (Sigma ) ZHWTHHR L=, Z ORI LA L VT,
23 IEE M O E
1) #iKk7 v~ k27 7 : Agilent Technologies 4 1100 Series
2) ﬁ&k’”” % A7 v 2 % RECIPRO SHAKER SR-2W
3) LT NR L— & — ¢ U B CVE-3100
4)  EEE Do HERS o AR H RE S KM-15200
5) A : Advantec B 5A
6) T AfEHEAHE © Whatman % 934-AH, GF/F } 0" Advantec # GF-75
7) IAC : R-Biopharm Rhone ¥ Easi-Extract Aflatoxin, Vicam f AflaTest WB & O" Romer Labs fi
AflaStar FIT
24 EEITIE
1 #h
SHTEEE 50.0 g 2 > T 300 mL Ot =47 7 Al A, HkT FY U A5 g DA
% ) —)—K (4+1) 150 mL ZH0 %, 30 RV IBE CTHI L7z, itz A CcTAHlL, A
#5mL % 50 mL OfGEARET T A T ITEMICALL, EHRETPBS 22 THRLE. FRL
TR 7T ABHEARRTAIB L, A% IAC I L D ERICHt+ oA & L7z
2) IAC I L DKM
IAC NOEIR Z IR 237 7 5NV D EEIZET 5 E T 1 PRI 1R O jitE Tt %,
717 LA O Bl E T PBS 2A0Z, [FARICHM S/, EIZ PBS 2 00%, KA T 7 LE O
SRR D E TR S E. IAC O EIZ Y F— " —ZfE U, 3UBHATR 15 mL & EfMIINZ,
W27 7 ANZ O ERCET S ETRESERZ. —B U F—N"—2HR04 L, HT7LED
FUEE TPBS 2%, FoBRERE 2%, FOY F— =% f1iF, PBS15mL Z /M,
BT ENEPHE LT, PBSWHZ U — =20 L, 7T LREOFDEREE TKEMZTH
S, K1SmL CTHRERICH 7 L2 HE L. VF—"—ZI04I L, ZXEBELTHT A
NN S TR IR Z TR B0 =%, B8R 7 ) a—RidBREE2 17 50 FICEE, 7k =
FIATImLZIATET 77 M raldisde. SOBREREXR, 72 r=FJ /L1 mL
Z2EINMAZ, BOKET 77 X o e sz, ZBRE2E LTI T LANTMITE S TR %E
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WH S, TN TOBRHKZFHERMEOSITHT 23R & LT
3) @HEMARLEOG

AEBHAIR A 50°C LR Tl & A L HAE T 2 £ TIERME L72%, ER T A%k THIE L.
BRI N 7 vA alERE 100 uL 2 EfEICNZ, %2 L TRV IEE % 15 ofkE Lz, =
ﬂ’*—??h:hvw(%n9mpL%Eﬁ W2 TRV IR, 77 2AF v 7 #E LIk EE

2B L, 5,000xg T 5 Rl DaBtL, RERKEZEIK v~ 87T 7 0 =123 53 0BHE K
L.

[FRFIZ, 1ng/mL O7 77 % RGP RHIAELER 50 pL & TV 100 pL, 10 ng/mL O 1 [EAR %
#2100 uL, 500 pL &8 1,000 L N E B A7 U o —eiBRE I EMEIC ATz, 50°C LA
TTIEEACTET 5 E CHITLEM L2k, EFTA2%E- TRl L, DLTFREHARK & RERIC
FHEREZITY, ImLHIZET 77 XL L T005ng, 0.1ng, 1ng, Sng XU 10ng %
GEETHET 7T MU U ERERERAR L

4) WK~ II77 40—

HEHER K NS T 77 b v VIR ZNZEN 50 uL 2Rk e~ N7 7ICEAL, 7=
~ 7T LEMEKRL, E—7EmIL0RBFOET 7T R BEERE L.

BB, Wikrso< NI T7OMESRERER 2 IR L.

%2 kv~ T T 7HESRE
T HOER AR (Bt K360 nm, H:EI F450 nm)
BT A Mightysil RP-18 GP  (IN£84.6 mm, & X250 mm, KI5 um)
717 LERE 45°C
VA BT K—=ALZ ) —=N—=T8& =KUY /L—02mol/LEERET €& =0 LK (pHS5.0) (11+6+2+1)
ik 1.0 mL/min

3 BRRUER
3.1 otriEo R

KLz REtT 512872 - Tk, OMA of AOACI "IZERH &N T W5 5%, ISO M TFETH D
Ji ¥ (ISO/FDIS 17375) R OVEAIBEIC X 52 &P O I EHIHYRERFEICHHA S HE D)™
EHH, BRI OSZHEEO IAC ICEHA R TH 5 & Bbihvd kxR E L.

EOBAT L, A v LUREBRER 8§ M Z H W TR DOMEREZIT o 2. FIOIZHEHATKR D
IAC ~DAf &% 30 mL (GUEF1 giYE) TRIEITo7 e 2 A, REREE O TRIEN
70%% FEISH OB E 57z,

IAC W= TlE, A7 7 bV ADDTOBEON 7 =4 DX I, FEDOWEINH
JFHAKISZHE LEINREZE F S 20350 O7, Z0BRILIAC ICAMT L EE2H6 T
LKV ARERESNAZ ENELNTWS., 22T, IAC ~DOARMEEZ 15mL GRE 0.5
g Y E) ICAFE L L ZARIERNLEI N,

3.2 WNENNERER

IAC DFEFEIT L 5 AN R F Ol LRSS D 2 TR 5 72 D IS TN BN GG BR 4 F2 0t L 7=

23R L3 HED IAC (A, B EXTYC) [2OWTHEINER K ONF O E SR (RSD) %k
LD, EIBLAILLEBYA BRI, &£T 77 X & LTENEN 0.5 pg/kg FHY &2 TN
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LEZREHZDWT, RIEICKE-> T3 RIS AT, TOREER3 I, Bohizzua~ 7T
LAO—FlZX IR LTz, ok, ~ArO—HTHRBERIZLZb DL BEb s BRFEMEB AL
72728, FbiEa=2 TOfRREEZR L.

KIDEBD, LHLAZLICO0VTE, A TIRIRERHRBENSEONZ. BLXOC T4
RINZ B R LD S 7208, BT 7T Fx vy G 27— 7 ORINENEL, C TiX RSD OfE
bENoT. £, A BIZOWTIE, AKOB TREEHRERMMEONZN, CTIET 77 b
XY G IN—T ORI ENL DK T2,

HFZIACIEF Ly hObDEZHWER, Uk X512, Moy hATHELNZEICIES S
EMBNLONRE LN, £, BEIERIZOWTHEWVWLORE OGN, 2O, [EIGER W
RSD @ BB & £ Z 4 70~120% K% T 20%LL T & 95 &, TAC & T2 3 M ik 4 oy By FL v &
THIIE, ERI2BFANMLETHDL EEZ LN,

%3 HRMENRRER (775 h&x3 & LTO0.5 ng/kg FH Y4 BHM)

(%)
- AFB, AFB, AFG, AFG,
vt IAC
=Y (RsD?)  [ENXE (RSD) [N (RSD)  [AL= (RSD)
A 71.8 (3.4) 803 ( 1.5) 73.9 (17.4) 75.6  (15.8)
EH9HAZL B 59.1  (15.5) 67.8 (16.1) 46.8 (53) 499 (538)
C 68.0 (6.2 75.6 (5.3) 53.5 (31.8) 523 (31.2)
A 7729 (0.4) 829 ( 1.0) 86.59 (2.1) 87.59 ( 0.6)
~A B 759 (2.3) 82.0 (0.9 80.5 ( 6.8) 81.8 ( 1.7)
C 723 (1 4.2) 76.2 (2.1 69.1 (15.2) 63.9 (7.4)
a) ‘FHEIE, n=3
b) FH A% HE R 2=
c) n=2
(A) (B) ©)
/}\l f T ‘“ ;\ /J‘L
b w ; i 1T Lt
IR R .
J i I S M I 1 “

| | \l
| 1WA W

W
nd \NMAJ N s wv\nfwlr - ./\MMAJ ) v, M

K1 #MmENRBRCEONEZZe~ T T L0—f]
MELMETR2DLEEY.
(A) ¥R (%7 77 FF 2 0.25 ng/mL)
B) EH9HAZL
(C) w1 =
KENE 1 : AFG, 58K (AFG,,) , 2 : AFB,#5E/K (AFB,,) , 3 : AFG,, 4 : AFB,
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x B

1) Horwitz, W. ed.: “Official Methods of Analysis of AOAC International”, 18th Ed., Maryland, USA,
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2) BRMOKERRERREM . “GIEOAEWE OREEEDHEICHO>WVWT” , B0 63 4 10 H 14
H, 63+ B &5 2050 %5 (1988).

3) Sugita-Konishi, Y., Nakajima, M., Tabata, S., Ishikuro, E., Tanaka, T., Norizuki, H., Itoh, Y., Aoyama,
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4) EATHBF AR E M E, i Ogetnm B HENEEE, RhThon vEOoRER LU
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ADI)T T 42T A —=HT LN D47 T X0 ADER 95

By

3 AL/ TI74=FT4— "W LZRAVAMPOF IS X VAD

EE
I ==

1 #% 5

AEHETHDLHAZ T X A (OTA) IMFIEE OB ICEEZ R~ L, BRAMEL RO TS,
OTA A RIR I IZ B W T HIEEBME I N TE Y, g —r v S TIEELAF L TWY
%. OTA OHHMEIE, FTAETITEMS, R E BICRERESN TN, I3—a v/ 2L s
L7zEA TIETTICRESNTEY, TOR¥ET 5ppb (ugkg) LW IEEFH LTS Y. Codex
ICBWTHETE, KEZICHHEEEZRETL2T-OOEENED SN TEY, TOMHEIES5 ppb b L<
1% 20 ppb T ED LTV D.

P ED X 51z, OTA OBHMEIZMO D B LD EIRMETH D Z LD, SHTEIZ SN T,
LR L~ E CERNTRERADHIERSLE LS. 22T, /id 2 (p.90) TRLEA LI T T
4 =T 4 =BT L (IAC) % OTA OHFHTICHEHT LD OB EITo O THETS.

2 ERAE
2.1 OB
iR D EHECE K OV MR Bt S PERR S 7= BRI R 2 2200 1 mm OS5 5 0 & @i
HETHREL, B E L.
22 O
1) OTA HEHEHK
OTA fE#ES, (Sigma ) 5 mg ZIEMEICEY, hlx=> —FR (99+1) % HW T 50 mL O
BRET T AL, AEEAZERE TN TEEFRIERZFHM L7 (20 1 mL X OTA &
LCO0lmgZEHT5H. ) . 7k, BEMEFIKIL-20°C LU TRAF L.
FRICELT, FEERKRO -E&EZ LV, BHRARELZE, 7 =MV —Ik—FEi2
(30+70+1) ZEMICMA CTHEREMAZENL, FIZFEBEECERICHRL, 1 mL I OTA &
L TO0.05~10ng 5 H T 5% OTA FEAER Z R L 7-.
2) BEIEITRCTEE 7 e~ N7 7HREER W, U CEBREEABREEK (PBS) 1I¥ 7L
> b (Sigma ) ZHWTHE L. O ORI TERR KA Az,
23 HEEROZGE
1) WA v~ K277 : Agilent Technologies 54 1100 Series
2) EE5MrEt : Agilent Technologies 2 1100 Series LC/MSD SL
3) k& 9% A4 7 v 7 # RECIPRO SHAKER SR-2W
4) FELToNR L —H— - B EY LR CVE-3100
5) mEE O BERS AR HE PR KM-15200

T OMRNEATECE N BERROK BE I B 2 A A v & — IR AR A
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6) A#E : Advantec il 5A
7) AT AfEHE AR © Whatman 8 934-AH, GF/F } 0" Advantec # GF-75
8) IAC : Vicam # OchraTest
24 ERFFIE
D #h
IIHTEREE50.0 g Z B> T300mL AR =T T A3 AN, T h=FVUL—sK (3+2) 150
mL Z 0z, 30 /3R IR CHi L7z, il AE AR THL, A4 mL % 50 mL D4 &
7T ATIEMEIZ AR, BEHRETPBS ZMATHN LTz, HIRLIIEKE T 7 AHEAKTA
WL, AiR%Z IACIZ K HRRICHT 23R L LTz,
2) IAC T &k K58
IAC NOVEIR & IR A 7 LNZ VO EEICET 2 E T 1 BMIC 1 EREORE Tt H#%,
717 LA O B E T PBS A&, FARICH M S 7. HIZ PBS 214, WREAT 7 LG O
SRR D E TR S E. IAC O EIZ Y F— " —Z il U, 3UBHATR 25 mL & EfIZIN %,
WS 7 LN AO ERICGET S E TR SEZ., —BUYP—R—Z2W04 L, 7T LED
FUEETPBS Mz, FoRERESE2%, BO0YF—"—2Y {1, PBS15mL /1%,
BT LEPE LT, PBS itk U — _"—%ZH 0L, BT LEON5REE F T 10 mmol/L FE
BT = LOKIRIE &2 N2 H & 72%, 10 mmol/L HEfE 7 > & = 7 L /KA 15 mL TlREE
AT DEWE L. V==L, ZREELTHT ANT I 2R Z Y
PR, BREET T LD TFICEE, AX 7 —/L—FfE (98+2) 1 mL #1012 T OTA ZiEH S
Wi, SOREMRER, A%/ —/V—FE#E (98+2) 1mL % 2 [AI1%x, FFOOTA ZEH S 7=,
ZEREBMLTCH T LAT VK S TR e s S8, T X ToENEE 50°C LLFTIlEE AL
WL T 5 F CHUERM L%, EXT A 2% THELE. 7T =1tV —K—HEfR
(30+70+1) 1 mL Z EREICINA CHEEWERNL, 77 AF v 7 8imLIkEE 2B L%,
5,000xg T 5 OB, EBAREEREI v~ 777 40— (LC) DWWk =~
k277 7B ESHEE (LC-MS) 12X 2@ Ict+ 23 hATKR & LTz
3) LCIZLAHE
AUBHAIR & O OTA BEY¥ERZ N ZF 1 100 pL % LC IZIEAL, 7 u~ b7 7 A&21ERkL, E
— 7 mI L VEEF O OTA EEH I LTz,
2%, HPLC OMIESRMGEZE 1 IR L.

#1 LCHESRME
Fathes  wotRHEs i E333 nm, @6 K460 nm)
#1522 Inertsil ODS-3V (N£%4.6 mm, & &250 mm, K5 um)
717 LFEIRE 45°C
WEER 7' b= MU L— KR (55+43+2)
ik 1.0 mL/min

4) LC-MS 2 &k B HlE
ABHAR IR L OV OTA FEHERR 50 uL % LC-MS IZHEA L, ®IRA A4 v (SIM) Z7a~ b7
T AEERL, =7 EmS L0t OTA B2HEH LT,
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2%, LC-MS ORERMFEZE 21T LT,

# 2 LC-MS HIE4&Mt

YR ZORBAX Eclipse XDB-C18 (PN£82.1 mm, £ X150 mm, HifE5 um)
BT LAEIRE 40°C
TR 10 mmol/LEE#E T > = AR — T =k UL (743) —1543— (1+19)
biBLS 0.2 mL/min
A A Ak T L7 ha A7 L—A A4 Akik (ESD
TR ROT 47
X7 TA P =T A N, (60 psi)
B g AT A N, (10 L/min, 350°C)

b7 U —FEE 4,000V
T A K —EE 120V
T X —A A m/ 404

3 BRRUEE
3.1 SiriEofmE

KLz RET 5128 7= > TlX, OMA of AOACI VIZEH ST\ % ik NEA S BE IC X 5
B ON CEBYRERREICHA SN E Y2581, kR OSEEO IAC (21 A 7T HE
ThdEBbNDHEERE LT

Fo, MRICHDERBY, 77T FF T UNIERFRIC, IAC ~DOHAMEZHE 1 g Y E
TITo e & ZAREENMENS OB RZIT O, KOTA OFHTIZENWTY, &7 IAC
~OEMEEZRE0.67 g ISR E LTz,

3.2 WiEWE OB

EIBLAIL, vAm, RE, NE, LK, KEWMIT, ST FRORBRAE 8 FEHIC O\ T,
ARUED LC WD HIEIC /> CEREZITo72. FOHRTOTA LR UEICE— 7 DRI
AREHZ DWW, #HE AT VKL LC-MS ICX Y E—7 OfREIT-T2E 2 A, IhEROEL
DFREREAEHZ DWW TIT OTA DEELYET L2 — 7 DFEET L2 EAHBI L.

Z 2T, LC OFEHEK Ot AZ FIF T OTA LM — 7 L DRz AT, ZORE, ©—7
DOTBES DRI D22, OTA OEHEFRI A ELS 720, SN I X 5 & TR 2 pg/kg UL b
L7p otz OTA ORE SN 5D FEMEE 5~20 pgkg 2635 L, ZOEETRIZTFH LTS AR
B, WiEE EFTHEONTE LCOERME LC-MS oA LN ERMEIXIZER CETH - 727
W, KM —27ITRONT, LC-MS HTDORICEE SN DA A Ml bbb o E&EX b,

UbozZ End, UTFTORFHIIIERIZLC-MS ZHWAHZ & & L.

3.3 IRINEN AR

ARVENT K 2 A K OOR UG FE & a8 3 5 7o IS IR ENIGGRER 4 520 L 7-.

<A1 KOKEIZ OTA & LT 0.5 pgkg MY EZ BN L 723 BHZ DWW T, RIEIZHE-S T 3 [E4y
Hraitvy, LC-MSIZ KD ZDEINER MR UKEEZ RO T2, TORE, 3 DEEBYD, v 1
B ONKFE OB ANLRIZE NI 87.9% K TN 114.3%, £ O UKSE XM AHE#EF 2= (RSD) &
LTCENTI 3.8%M N 4.2%E BAF i RN Sz,
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B, WhEIREBR AN SIM 7 e~ N7 50—f%X 1 1ZR L
#3 WIEERE (OTA & LT 0.5 pg/kg 24 £&HN)
(%)
~ A K&
[y Z%Y  (RSDY) [EY %  (RSD)
87.9 (3.8) 1143 (4.2)
a) FEILER, =3
b) FH X EE HE (R 2=
(A) (B) ©)

X1 HMENRRCCEONTZSIMZ e~ v7 T LAD—fF]
RESRMFITR2ODEELY.
(A) fEYER (OTA 0.5 ng/mL)
(B) v A 1
(C) R%E
RHIA OTA

x M
1) FAO: FAO Food and Nutrition Paper 81, Worldwide regulations for mycotoxins in food and feed in 2003,
(2004), FAO, Rome, Italy

2) FHiu=g =, JER T SRR, 32, 90 (2007).
3) Horwitz, W. ed.: “Official Methods of Analysis of AOAC International”, 18th Ed., Maryland, USA,

AOAC International (2005).

4) Sugita-Konishi, Y., Nakajima, M., Tabata, S., Ishikuro, E., Tanaka, T., Norizuki, H., Itoh, Y., Aoyama,
K., Fujita, K., Kai, S. and Kumagai, S.: J. Food Prot., 69, 1365 (2006).

5) JRATH BB AR A A, B OZ eV ECHEENT EFE, RO b EEOENER LU

BRI B TS, Rk 16 4FEHREE - o Aar el E (EERE EET)  (2005).
6) EAFBRE R EMHBIE, BADOR L - BEMRHEEIIEE, AP EFEOFEL LW
INEEF) (2006).

RN BE D AFTE, VK 17 FEERAE - SRR S (BRI SRS

i
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4 AL/ TI74=TA— NI LZRAVEAEAMPOETS L/ VEADERE
FioET, T

1 %
NEBFBO—DTHLETZ L/ (ZEN) ZEMDOENT oa-BT7 71/ —v (a-ZEL) , B-ET
v/ —N (B-ZEL) , a-BT7 77 /) —/v (a-ZAL) K OB-ET 7 Z 7 —/v (B-ZAL) 2@ s b
ZERMOLNTVS., TRLORFVIINELEATLEVIHE VI8 H 0, BREEIXDS N
THHBERBERLBES L TnD V7.

BT IV VTR ha sy (KERVvEY) BEHEZET LD, TR b0~ 7 ADOHEANT
A v U mIRICR T 28X, a-ZAL > a-ZEL > f-ZAL > ZEN > B-ZEL £ 72 %. D%V, ZEN
IZE DV A7 %B 2 HBRCIE, ZEN 720 TR, ZORBIIZONTE G EITOLERDD.

FH VL LLAT, ZEN Rt b & 7= ZEN OG>\ C, e V — > 7 v 75 7 A (MultiSep
226 AflaZont+) THE ATV, k7 u~ v 77 7EESH#H (LC-MS) TEET D HiEEZHma L
7= DM, Oy CEREET D V-7 PR EN, IWIEEZHSLT 5 ENTE Mo T,
2T, AT ZEN O SH Ik LT, Bl Y (p.90) TRUIEA L T 7 4 =7 4 —7H 7 4 (IAC)
O EZBRF Lo THRET S, 0¥, ZEN OREMIZTONTEH, kD ZEN H TIAC THE A 7]
BECTHDZnmESh TG 20

F7-, LA ZEN oSN EOKE 7Clx, LC-MS OHIE CHMAES LD A 4 bl o5 %
WIET D70, NEEDEL L TETZ77 /v (ZAN) ZH0TWE. L LAaRs, ZANBSSE
DT LV INGED Z &, IAC TR 23 @ < WIEHEZ H V0 D MEEIMEWZ LG, 4
B ORETIL ZAN IZNERETIT R, ST ERaIcEw 528 & L.

il

2 EBAE
2.1 OB
TR OEFEFEE Z 22 1 mm OfESD W\ E@ET 5 E THfkL, fEatale s Lz,
22 A ¥
) 7TV A
ZEN, ZAN, a-ZEL, B-ZEL, oa-ZAL } O p-ZAL #E¥ES, (WAL d Sigma ) o —E 84T
T h=hUAZHOCTEMRICHRL, % ZEN HEERKZFAR L (% 50 &HL <X 100
pg/mL) . FAEMEFE O —EREZRAL, 7 b= M UL TEMRICAR L T ZEN IR A1 R
e Uiz (% 2 pg/ml) . 7035, AR M ONR G AEME IR IE-20°C LL N CTRRAF L 7-.
fEHIZER L C, ZEN BIRAIEERKRO —ER&Z 7 h=F U /b—K (1+1) TEMIZHRL,
I mL H1i24 ZEN & L TENZEH 5~1,000 ng % & A %45 ZEN HEFE g 4 F8 L 7=
2) WWELITRCHEIR s v~ N7 T 7 HREEZH W U UEBEE AR AR K (PBS) XX 7L
> & (Sigma ) ZHWTIHR L2, Z O ORI TE K 2 v 7z,

T OMRNEATECE N BERROK BE I B 2 A A v & — IR AR A
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23 HEROGE
rma~ s77 7 o BERYERTH Prominence
Hrat - BE R ERTE LCMS-2010 EV
%% 1 A 7 v 7 RECIPRO SHAKER SR-2W
NR V=2 —  JRPEF 5 CVE-3100
5)  mEodE Oy BESS o PR RS KM-15200
6) Ak : Advantec H SA
7) BT AfEHE AR © Whatman $ 934-AH, GF/F & O' Advantec ! GF-75
8) IAC : R-Biopharm Rhone ## Easi-Extract Zearalenone
24 TEEIFE
1 #h
INrEREL 50.0 g 2 E - T300mL DI =A 7 T Al AR, HlLkT RV UASg ROT & b
=k Ub—JK (9+1) 150 mL /M, 60 %) W%U@ﬁfﬁmbt gz A|THrmL, A
#5mL % 25mL OEEY T A ZIEMICALL, EMRETPBS #MATHRLE. ARLEE
W% 777 ZBHEATHE L, 6m%mc I X DRI T 2R UBHAIR & LTz,
2) IAC T L %58l
IAC NOEIR &R 2N 7 7 ANV D EEIZET 5 E T 1R 1R O bitE Tt %,
717 LA O Bl E T PBS 2A0Z, [FARICHM S/, EIZ PBS 2 00%, KA T 7 LE O
SDRREIC/RDFE TR SEZ.IAC @ B2 U P—o_—ZgdfE U, 3UBHANR 7.5 mL 2 1IEREICIN 2,
WIHN 7 LNT VO EwIGET HETHRH I, VF—"—20s4 L, 17 ALEO L
EFTKEMA, WKEBH T AT NAO LEIZETDHDETHRIISYE, D752 WE L. Z0#H
EZ 2BV LTk, BT LROESETK—AK 7 —v (7+43) ZMx, REICHEE L.
COBEEE 2BV IR L%, EREBELTCHT AN IVICE S LIRIRE R B . BiE
NTADFIZEE, A/ —/L 1 mLZMZTZENEERH SIS, 5 pRERER, ¥/
*ﬂbmm%MQ,ﬁ@HWﬁ%%ﬁéﬁk.WF%LLTW7AW&W TH% o To IR 2 Vs
S, TRTOBEMIKEEZ 50°C LLTFTIEE A CHET 2 £ TRIERM L%, ERITAL%
THE L., 72 b=V b—K (1+1) I mL ZEfEICNZ TERBEMEZENL, TT7AF v
Rl DILEE \Z R LT, 5,000xg T 5 pfliE DB, REAKZ LC-MS 2 X 2 HIEIC gt
LEHER & LTz,
3) LC-MS 2 X 2HlE
BHA K OV ZEN JEIEHER Z 2 10 pL & LC-MS I[ZIEA L, EIRA At (SIM)
sua~ NI LEERL, E—7@mI X0 o% ZENEHEZRH B L.
2%, LC-MS OHIESRMFEZE 11T L.

—_
~
=<
%k

N
S
2 oE

P S

N>
bk
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#1 LC-MS HIE4f:

Y RZAN ZORBAX Eclipse XDB-C18 (PN£83.0 mm, £ X250 mm, HifE5 um)

717 MR 40°C
e B T hr=bFUL—RA%Z ) —)L—10 mmoV/LEHEET > & =7 L/KIEIK (4+7+9)
BLS 0.5 mL/min

A F bk KEJELSA A4 Ak (APCI)
T—F AXHT 47

X7 T4 W —H A N, (2.5 L/min)

R 5 TS A N, (6 L/min)

A U H—T = A ARFE 300°C

t— 7wy ZiRE 200°C

CDLIR & 200°C
ET=X—AA>  m/z317 (ZEN) , 319 (ZAN, «-ZEL, B-ZEL) , 321 (a-ZAL, B-ZAL)

3 HRRUEBER
3.1 HHEIZ SN T

AEL, ISOWCERMATETH D, IAC Z AW H o ZEN o E &% (ISO/FDIS 17372) %%
BIIREEITo 7.

Eo, BIRICHDH LBV, 777 X2 USITERGRIC, IAC ~OAMEEZHE 1 gAY &
TITo & ZARINENMENE ONAZ T Hzzd, K ZEN EHOSHIZBWThH, &0z
IAC ~D A EAZHE 0.5 g fHE & & Lz,

3.2 WNENNERER

AVENZ K 2 B f O UAS JE 2 fesB 3 2 72 0 IR ERBR & SE 0 L 7=

EIBLAZ LKA 1|24 ZEN HHE LT 80 pgkg FIS B AR LZsEBHZ DWW T, AEIC
Mo T3 MBI EAITY, ZOEUER IR LEEZ RO, TORE, £20LB0, FEHhHE
INERIE 88.5~109.8%, * DOk UIFE M AR MERZE (RSD) & LT 51%LL T &0, BAFRA
RERF oIz,

7B, WIENRBRTHEONZSIM 7 a~ s 7 F 50— %K 1127R LT,

#2 WHIMENRABR (& ZEN XL L T 80 ng/kg F8X4 E¥M)
(%)
ZEN ZAN a-ZEL p-ZEL a-ZAL p-ZAL

EEY Rsp?) MUY (RSD) [V (RSD) [EIY=R (RsD) [EIVZFE (RSD) [EIY=R (RSD)

EHbHAZL 88.5 (1.4) 90.3  (0.7) 97.6 (2.1) 104.1 (3.4) 98.1 (2.4) 107.1  (3.5)

<A 103.1  (1.1) 1022 (3.4) 107.2  (2.2) 108.0 (5.1) 102.0 (2.7) 109.8 (1.7)
a) BN, n=3

b) FHXHAEAE(R 2=

OBk




102 fREHIFIE S Vol.32 (2007)

(0, 001) {ethdl]
LTl l 4 Lt 5 \L
(A) 1 9 \ J ! fG
.75 15 / |
A 3 J 1 I M
1.504 I ] ~L ! \ ' |I ll II ']

P
—
I —
———
—
) i R
—_—
——
=

0.7 f \‘ f | L | l", J.'
) ;] \J i SN M
3 &5 R0 75 B ES 0 80 &5 4 s g s w0 s B0 ki O R R R R T T O
o 14 - 5 |6
1 f ] i
1] (B) 2 i i f
Lo 3 [ \ o
1.50 I-‘g f l \ 1 ., !|, II |
125 ] ﬁ [

| r | A Py i'a
0.7 1 r 11 IJ' 1'|l l L lIIl lll‘ ;'I
.r'l k-ﬂ'( \‘“‘-—— / \‘\_/Ilr L / \.,_/' \\"W
3 €5 R0 75 B ES O 80 &5 4 s g S w0 123 B0 ki O R R R R T T O
ot L 4 51— 16
C 1 | ; i f
175 © l 2 ]‘ 1; 'II_ f\
l :3 R
| I

[l f ] | | :!'.
AN ) A NS S~

B kS 90 !

5. R

JT.'S R T T [T R TIC R TR C IR T T R O R T T A
B1 FAMERRRCTELNZ SIM 7 a< b7 T LAD—4F

HERFTER2DLEY.

(A) FEYEWR (4 ZEN ¥ 40 ng/mL)

B) £LH9bAHZL

©€) vAm

KEWNX 1 : B-ZAL, 2 : B-ZEL, 3 : a-ZAL, 4 : a-ZEL, 5: ZAN, 6 : ZEN

x M

1) Hagler, W.M., Mirocha, C.J., Pathre, S.V. and Behrens, J.C.: Appl. Environ. Microbiol., 37, 849 (1979).

2) Richardson, K.E., Hagler, Jr. W.M., and Mirocha, C.J.: J. Agric. Food Chem., 33, 862 (1985).

3) Chang, H.L. and DeVries, J.W.: J. Assoc. Off. Anal. Chem., 67, 741 (1984).

4) Bottalico, A., Visconti, A., Logrieco, A., Solfrizzo, M. and Mirocha, C.J.: Appl. Environ. Microbiol., 49,
547 (1985).

5) Tanaka, T., Teshima, R., Ikebuchi, H., Sawada, J., Terao, T. and Ichinoe, M.: J. AOAC Int., 76, 1006
(1993).

6) Bagneris, R.W., Gaul, J.A. and Ware, G.M.: I. Assoc. Off. Anal. Chem., 69, 894 (1986).

7) HHIEE T SEMRSE R, 31, 31(2006).
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8) iz, MM T2« PRI EE, 32, 90 (2007).
9) Kruger, S.C., Kohn, B., Ramsey, C.S. and Prioli, R.: J. AOAC Int., 82, 1364 (1999).
10) Terada, H.: Mycotoxins, 50, 129 (2000).
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5 MODITEDFRERMEIUNER VEE TRED MR

1 H g

FHEMFRANC RS WO ) A7 BB A Eii+ 272 0120%, AEWEIC X D RBHNKEY, fFE
HORERFE (F—_A TR -F=H VD) BT EBLETHD. BHKELIL, oW
—RATGUACF=Z Y UTIZONT, ROENTATBOEWR Z FHNIERT 572012, #H—r72 Pl
B BT THA RTA ] LndH.) ZEDELIATHD.

A RITA L DOHRT, BELFMEDOY —_XA TR - F=F Y U TOREZE - AT DI
Wiz o TE, Hx OSFHEICONT, YRR, EERA - BHERR, EAEGRINEIN %O
BB SR EZR SN T 22 EBRRDLNTND.

FADBE A BT HEYE D2 I STV B8R D T IEIC DU TR, S W, R YERINEI R, & & TR,
JE[FGABRIC & 5 U HEHERE N ThR TR o T2, ZD1=®, Ak, EAERNEINERE OE & T
REIZOWNWTHD TR LIZOTEORRELRET 5.

2 ERAE
2.1
RO G &R (P35 B, FRERM) ROEEEE (B, FXrI—1) 2202
lmm OMESD WA IEIET HE THML, RS Lz,
22 HEROGE
) JFEFWIEOEER : Bxingd 77 Juy—XH 7-5010 A
2) ~ v IIFE T KTy 745D FUL230FA
23 EEHE
IINTIEI TRy T 5L 415 (12X o7, 72751, MR K OBEHEIR ODBRIRE 2 G bR D720,
R O AR, KT < 1 mol/L HElE %2 HV 7=

3 HRRUEBR
3.1 IRANEN R
FEVERINENN R Je OR UK EE 2 fRsE 3 2 720, iRINEINGRBR 21T - 7=
BB AR, BWABRAEE R OF F I —i2énd LT 0.5, 3.0 XU 7.5 mgkg MY EE R
MMUTZ3BHZ DWW T 3 ST 24TV, ORI RO UREE 2k iz. 7ok, XA RE
XN T2, $hE LT1.5 3.0 KXON7.5 mgkg RS EEZ ML 7ZEHZ W T 3 S0 &
iTole. ZORFEIFIR1IDEBY THD.

T OMSIATEUE N EMOKPEN B LA v 4 — B v & —
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K1 EINEIHUERRS R

Bt FEEH

e JK FH B A fl sk 7 B Ak FF I fam
0.5 mgkg 110 @ (53) P 106  (8.3) 104 (5.6
1.5 mg/kg 86.3 (7.9
3.0 mg/kg 948  (4.7) 102 (4.5 943 (2.1 959 (3.9)
7.5 mg/kg 97.8  (1.0) 102 (0.32) 103 (1.1 108 (1.1)

a) n=3 OF-HEINER (%)
b) AR HERZE (%)

32 E&E FREAOHH TR
REOFER TRE OB FTRAZERT 5720, HHEGERHZSE LT 0.5 mgke Y &EZIR
MU 72308 R OV E SRIG Y ST I DWW 7 B D IR L THOT 21TV, & O 5E B il O R HE R 2=
RO, TOFBRIETR20LBVTHS.
ZORER, REOEE FREOHKRH FIRIL, B ONIEEFEOZNEI 10 5% T 3.3 %124/
VT DWEZRD, LICHDIHETEZERL T, ALK OABOWNTI S ZZE4 0.5 mgkg
KON0.2mgkg &z b,

£2 HOEETREOBH TR
7 LA Rkt faky
0.5 mg/kgisn SN

T E R Y (mg/ke) 0.571 0.611
FEEMR 7= (mg/kg) 0.052 0.043
R E R ZE (%) 9.1 7.1

a) n=7

X ik

1) BEMOKEAHE -ZEREEH: Ty —_A TR -F=F ) 7 OHHE - Fhi M O R0 Rl -
NRIZEATDHA RTA4 2] OHEIZOWT?, FRk 1746 A 7 B, 17{HEHE 2330 & (2005).
2) BMOKEAR GERREA BB HT REOHIEIZOWT?, SER 74 11 H 15 B, 7% B % 1660

5 (1995).



106 fREHIFIE S Vol.32 (2007)

By

6 EMERODOMEDEETERVKEE TEDHESR
IR FHiR

1 B i)

FEROKPEE DED T EFDEDOY —_A TR« T=F Y TIZHTEHEHA FT A Dok
T, ¥ —_A TR E=Z Y T OFREREFHN « AKT HITH T T, lHx DoHEICZD
W, 2N MERERRAER, EEIRA - MHIRA, EERINEINREOFIRHEREH LN T L
BRD BN TNS.

AT I HE DT STV D BB E BRI OV TR, BEERMNEIGRBRIZI T b T
=0, ERTREOHE FROBRICET 2 BRITIThh TR T,

MNTATEOE NEWKEEE L 2N o — B\ AT OEE e ROE =X 72 FEhi L
TWBHD, FEROFM - ARICHUTZ0, ERETFTRERHTRICOWV TR T HLERELTVS.
ZDRD, TUHIZOWTHREI LD TZEDOR R EZHRETS.

2 EBAE
2.1 & OB
TIROEH % 0.5 mm OS5 W ZWimT 2 E THk L%, +oR& L GRR L.
22 HEROEGE
) RIS - B RERT L AA-6800 %
2) b BIFRERRTLELY 2T & BEERUERT R ASA-2sp Y
3) A— Y7 I— BEEETR ASC-6100 Y
4) rm~ by BERYEFTR C-R8A
23 EERFIE
SINTIE TR T B 421 1T K o7z,

3 BRRUER
3.1 EETREOKH TR
ERE FRE OB TIREZHER T 2720, BMEHRARIRE T 2k U2 320 L7z,
HARBY SN ABIZOWT 7RI Lot 21T o 7. 2 OfEE, E&MEOFEEIL 51 pg/ke,
T OEMERF 1L 9.9 ug/kg (RSD 19%) ThooZ &b, REOTE FREOHE TRIX, 55
NIFEERZDOZNZN 10 G LD 33 FICHY T 2IRELZRD, BICEDBFEERL T, 21
A 100 ng/kg ¥ 30 ug/kg & RFED Hiv7-.

COMSIATEOE NIESTEHR A FTASES, Bl () BAOKEETR LNt 4 A RE Y 2 —
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X [
1) BHKEANE - ZEREFEBRD  «“ V=S TR« =Y T O - Efii & OFE RO
i« ARIZBAT D HA RTA 2] OFIEIZDONT?, SERk 1746 A 7 B, 17 {H4H 2330 & (2005).
2) BEMOKFEL SPER K@ s “fREM T BEOHIEIZ OV T?, SERTHE 11 H 15 B, 7% B 1660
5 (1995).
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1 HBFEAMICEIFAHPORED—FIITED LR HER

Collaborative Study of Pesticides in Feed by GC-MS

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

A collaborative study was conducted with a formula feed and alfalfa spiked with 167 kinds
of pesticide at 100 pg/kg was conducted in 9 laboratories.  The repeatability and reproducibility
as the relative standard deviation (RSD, and RSDg) of formula feed were 2.5%~34% and
6.8%~120% respectively, as for alfalfa these were 2.6%~48% and 6.0%~130% respectively.
Number of pesticides was 137, of which mean recoveries were in the range of 50~200% and
HorRat were within 2.0.

Key words: 7% 23K pesticide residue ; #$H grain ; HZHUE grass hay ; R GUER
collaborative study

1 #%
B o RIEE OB EREIOMILITEY, BHOKEE TIE, fEREEHZHWLA TV D B3 A |
DT 60 TR D BEIRIZHWT, SR Z RIS W TREEEEARELZL A THD .
ZDD, KX —IZBWT, WP OEREBIEOT A7 a~ 77 7EESITFHIL D —F
OSHTiE PR LI E ZATH AN, BICAE, lmaklz AV kFRBREZIT o720 T, Ok
REBRETS.

il

2 = #
TR O R B EE AR AR QR (T v 7 7 v 7 7) ZZENZEI 1 mm OMSD W& RiEd
HETHREL, EREELE Lz, 2ok, REBRICHWZRESEHEL A AL OB AEI A % Table 1 12
RLT=.

Table 1  Component of formula feed used in this collaborative study

Kind of formula feed Classification Ratio Ingredient
of ingredient (%)
Formula feed for layer Grains 70 Corn
Oil meals 13 Soybean meal
Animal by product 7 Fish meal
Others 3 Calcium carbonate, Alfalfa meal,

Calcium phosphate, Salt

T OBNTATEOE N EMOKFE Y B2 2N v 4 — IR RN AR A
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3 EBAE
3.1 EEGIE

Table 2 ® 163 iy ZPEX G & L, FalEHT DV T 2 s T 217 - 7. /041 5 151% Scheme
DEFBVIToTZ.

nEB, HEEOERMEIL, pgkg BALT/PHURUTE 2 2 MEERLAL, NUORLITE 16L&
L7=.

3.2 BRSO W T AL B

FABREN S WS Sh & EEOMEM%Z AOAC DFFt~== 7 /L DTHEIL L, kD LB fiF
Hriiz.

F By ORI ICB VT, FRBREICE T 2B TIRARN IR EARE (ND.) &5t
%oy OFRBREGE L, (X T IEORBRELIRNCERA L, KRBR=E Oy ORI 2> 5 Cochran &
O Grubbs DR ENZ & o TILTIVE A EIZFRAN L 7o, & Ao OS5, FERENEOR U RO
B M B E 2RO 7.

4 HHEBHRE
MRS B EREUEFT R D AL~ —Y R — bt ¥ —, B 7TV T 4 By AT b AR S
TTVr—varvkry—, 2EBEERFRMGESS O X —, A HBRTHEEVER,
BN BAR R SRR R o ¥ —, MEEA~A 2 bx v U Ens, MEEANBARR
w2 — B EERRSERT, MSZATBOE NEEEHE AT (Bl () BRAMOKEEE et o 2
—) AL OFE@EEEES (B REEz2—) (93 kR=E)

5 BERRUER

IRBENOMENDH Y, RWERAE K N OFGHLEE ORI, Table3~4 D LBV, AT L7
FE O FRBR =R AR UG FE K OVRR R =2 R 13 BURS JEE 13 AE RHAZ e 722 (RSD, X OV RSDr) & LT 2.5~48%
F % 6.0~130%Td ¥, HorRat [ 0.27~5.8 T > 7=.

Z OfFHT OFER, FEIEIERD 50%~200%TH Y, 7235752 HorRat 28 2.0 LA F O R2HIT 137 b
D, ZTNHDORIEIZONWTRIENEHATE D LB 2 b,

BE, BEOLD, FRBECHEA LT A7 a~ N7 T 7 EESIF OIS % Table 5 128
L.
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Table 2

Pesticide list

z
o

Japanese pesticide name

Pesticide name

CAS-No.

N DD DR DRSS DD D DR WLWLLWWLWWLLLWERDNDDNDNDDNDNDDNDNDRN DN — = —m —m e e m —
A WNMPR OO WUV EA WN—OWVOKWIONWUV B WNFEFEOWOVOUOKWINWU B WNRO WOV WU A WDN—~=O O

0 TN AW R =

a-BHC

B-BHC

y-BHC
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imazamethabenz methyl ester
ethalfluralin
ethion

edifenphos
etofenprox
ethofumesate
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endrin

oxadiazon
oxadixyl
cadusafos
carfentrazone-ethyl
quinoxyfen
quinoclamine
quintozene
coumaphos
kresoxim-methyl
chlorthal-dimethyl
oxychlordane

cis -chlordane
trans -chlordane
chlorpyrifos
chlorpyrifos-methyl
chlorfenapyr
(E)-chlorfenvinphos
(Z)-chlorfenvinphos

319-84-6
319-85-7
58-89-9
319-86-8
53-19-0
72-54-8
3424-82-6
72-55-9
789-02-6
50-29-3
2104-64-5
101007-06-1
35575-96-3
86-50-0
34256-82-1
1912-24-9
64249-01-0
834-12-8
15972-60-8
93-71-0
309-00-2
584-79-2
42509-80-8
25311-71-1
50512-35-1
26087-47-8
81405-85-8
55283-68-6
563-12-2
17109-49-8
80844-07-1
26225-79-6
13194-48-4
2593-15-9
38260-54-7
72-20-8
19666-30-9
77732-09-3
95465-99-9
128639-02-1
124495-18-7
2797-51-5
82-68-8
56-72-4
143390-89-0
1861-32-1
26880-48-8
5103-71-9
5103-74-2
2921-88-2
5598-13-0
122453-73-0
18708-86-6
18708-87-7
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Table 2  (continued)
No. Japanese pesticide name Pesticide name CAS-No.
55 ZJunirrury i chlorpropham 101-21-3
56 ZuaRrTL—h chlorobenzilate 510-15-6
57 YT /ARA cyanophos 2636-26-2
58 Vr/uaiRy T AT diclofop-methyl 51338-27-3
59 vrimnoyv dicloran 99-30-9
60 T mILRA dichlorvos 62-73-7
61 Trm hJ» cyhalothrin 68085-85-8
62 v7Z7xFIFR diphenamid 957-51-7
63 TVT7x/)at—) difenoconazole 119446-68-3
64 7/ KY cyfluthrin 68359-37-5
65 v7matv—i cyproconazole 113096-99-4
66 TULARY v cypermethrin 52315-07-8
67 TAZANUY dimethametryn 22936-75-0
68 TATFINK dimethenamid 87674-68-8
69 TYARxZ—F} dimethoate 60-51-5
70 TVAENL—Fh dimepiperate 61432-55-1
71 V77N F Tz silafluofen 105024-66-6
72 HA—U)L terbacil 5902-51-2
3 ATV diazinon 333-41-5
74 FAXUANT thiobencarb 28249-77-6
75 T 4R Y v dieldrin 60-57-1
76 T FEr tecnazene 117-18-0
77 T RZ Ul URA tetrachlorvinphos 22248-79-9
18 T hIFaFy—n tetraconazole 112281-77-3
79 T hEIVRY tetradifon 116-29-0
80 T afV— tebuconazole 107534-96-3
81 F7 7= ETNR tebufenpyrad 119168-77-3
82 T I7NLKY YV tefluthrin 79538-32-2
83 TFTNFZARY deltamethrin 52918-63-5
84 TFTAT U terbutryn 886-50-0
85 TINTIHRA terbufos 13071-79-9
86 H~UTTAI—L triadimenol 55219-65-3
87 HNUTTVARY triadimefon 43121-43-3
8 H~UT7L—F tri-allate 2303-17-5
89 rN)ToNALZ Y trifluralin 0582-09-8
90 HFUZ7oFTRAIObEY trifloxystrobin 141517-21-7
91 cUAZLT=F tolylfluanid 731-27-1
92 F7mRIFR napropamide 15299-99-7
93 =hkm&—)LA Y B/ nitrothal-isopropyl 10552-74-6
94 NRNTFF parathion 56-38-2
95 NRNITFFUAF)V parathion-methyl 298-00-0
96 N7 xrFmy A halfenprox 111872-58-3
97 valrrv=r picolinafen 137641-05-5
98 v 7= hU» bifenthrin 82657-04-3
99 EXRBERA piperophos 24151-93-7
100 7 7BRA pyraclofos 89784-60-1
101 vBUX¥T7z FFv pyridaphenthion 119-12-0
102 BU XY pyridaben 96489-71-3
103 vEV7ufxv 7=y pyriproxyfen 95737-68-1
104 U IFRAAFIL pirimiphos-methyl 29232-93-7
105 vEYZuryir vinclozolin 50471-44-8
106 7 447uw=) fipronil 120068-37-3
107 7x=FVUEN fenarimol 60168-88-9
108 7x=hraFtr fenitrothion 122-14-5
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Table 2  (continued)

No. Japanese pesticide name Pesticide name CAS-No.

109 Z7=/)FFHINT fenothiocarb 62850-32-2
1o 7=/ rV v phenothrin 26002-80-2
111 7=t fenthion 55-38-9
112 7x=» hx—F} phenthoate 2597/3/7
113 7z Lb—Fh fenvalerate 51630-58-1
114 7=y 7ary—u fenbuconazole 114369-43-6
115 Z7=x=v7uNpy v fenpropathrin 39515-41-8
116 7= 7ubEENLT fenpropimorph 67306-03-0
117 7% IKA butamifos 36335-67-8
118 7 EUA—F bupirimate 41483-43-6
119 7Ly AFN flamprop-methyl 52756-25-9
120 ZAUFFV =)0 fludioxonil 131341-86-1
121 7/ bUx—h flucythrinate 71611-31-9
122 N0 hT7=) flutolanil 66332-96-5
123 7N R T A= flutriafol 76674-21-0
124 7Y R— | fluvalinate 69409-94-5
125 A IFgFHTr flumioxazin 103361-09-7
126 7/NI7wvZy 7 ~rF)L flumiclorac pentyl 87546-18-7
127 7wy Rv procymidone 32809-16-8
128 Zwunxsua—) propachlor 1918-16-7
129 Zuanxvyv propazine 139-40-2
130 Fu =) propanil 709-98-8
131 a2 ¥y b propargite 2312-35-8
132 Fmvalrry—i propiconazole 60207-90-1
133 a7y A propham 122-42-9
134 m7=x/FERA profenofos 41198-08-7
135 XL RRA propetamphos 31218-83-4
136 Z7wu<wi bromacil 314-40-9
137 7w A RYv prometryn 7287-19-6
138 7wveE®7F K bromobutide 74712-19-9
139 7eESoblL—F| bromopropylate 18181-80-1
140 7 aEHRA bromophos 2104-96-3
141 ~FHatry—iu hexaconazole 79983-71-4
142 ~xH%v v hexazinone 51235-04-2
143 <) FHa—n benoxacor 98730-04-2
144 ~7 B 7 uva)v heptachlor 76-44-8
145 ~7HZ7ua)xR¥T K heptachlor epoxide 1024-57-3
146  cis-~ )V A U v cis -permethrin 61949-76-6
147  trans-~~)V A N trans -permethrin 61949-77-7
148 ~Nrafvy—n penconazole 66246-88-6
149 RoF 4 A XY v pendimethalin 40487-42-1
150 X717V benfluralin 1861-40-1
151 HH¥rmr phosalone 2310-17-0
152 HAFTE—Fh fosthiazate 98886-44-3
153 H~AZ773IKRv phosphamidon 13171-21-6
154 HAA b phosmet 732-11-6
155 AHAL—F phorate 298-02-2
156 ~7FF malathion 121-75-5
157 AZ 7 UERA methacrifos 30864-28-9
158 A X T7F 0 metalaxyl 57837-19-1
159 AFHFH methidathion 950-37-8
160 A bFFI7u—)L methoxychlor 72-43-5
161 AKI/RAbrEY (EfK) (E)-metominostrobin 133408-50-1
162 AT 7m—) metolachlor 51218-45-2
163 A B LHRA mevinphos 7786-34-7
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Sample (grass hay; 5.0 g, others; 10.0 g)
—add 15 mL of water
— allow to stand 30 minutes
—add 100 mL acetonitrile
— shake for 30 minutes
— filter under suction filter (No.5B)
— wash with 50 mL of acetonitrile
Filtrate
|— evaporate to the volume of 15 mL under 40°C
Chem Elut cartridge

— apply sample solution, and washed with 5 mL of water

— stand for 5 minutes

— wash with 100 mL of hexane-ethyl acetate (1:1)
Hexane-ethyl acetate solution

—add 1 mL of diethylene glycol-acetone (1:49)
— evaporate to dryness under 40°C

— dissolve in 10 mL of cyclohexane-acetone (4:1)

— filter with membrane filter (0.5 um)

GPC

— apply 5 mL of sample solution

— collect 60~150 mL fraction

—add a drop of diethylene glycol-acetone (1:49)

— evaporate to dryness under 40°C

— dissolve in 2 mL of ethyl acetate

ENVI-Carb/NH, cartridge (prewash with 10 mL of ethyl acetate)
— apply sample solution

— elute with 8 mL of ethyl acetate

—add a drop of diethylene glycol-acetone (1:49)

— evaporate to dryness under 40°C

— dissolve in hexane-acetone (7:3) (grass hay; 5.0 mL, others; 10.0 mL)
Sep-Pak Plus Florisil cartridge (prewash with 5 mL of acetone and 5 mL hexane)
— apply 4.0 mL of sample solution

— elute with 6 mL of hexane-acetone (7:3)

Elute

—add a drop of diethylene glycol-acetone (1:49)

— evaporate to dryness under 40°C

— dissolve in 2.0 mL of 2,2 4-trimethylpentane-acetone (4:1)
GC-MS

Scheme  Analytical procedure for pesticide in feeds by using GC-MS



114 fREHFFFEHR S Vol.32 (2007)

Table 3 (1) Collaborative study results for determination of pesticides in formula feed and alfalfa

Formula feed Alfalfa
No. Pesticide name Recovery(%) RSD % RSDy% HorRat n= Recovery(%) RSD % RSDy% HorRat n=
1 acetochlor 106.5 4.6 26 1.2 9 114.9 5.5 7.7 035 7
2 acrinathrin 114.9 6.7 49 22 9 105.1 8.8 29 1.3 9
3 alachlor 97.9 47 20 0.92 9 112.2 4.6 62 0.28 8
4 aldrin 86.6 89 27 1.2 9 82.9 48 19 0.88 9
5 allethrin 90.9 14 28 1.3 8 111.1 98 28 1.3 8
6 allidochlor 101.9 25 21 0.95 7 110.7 16 27 1.2 8
7 ametryn 59.9 16 38 1.7 6 88.5 11 19 0.84 8
8 anilofos 131.9 52 26 1.2 8 140.3 47 18 0.82 8
9 atrazine 87.6 9.5 28 1.3 9 109.0 6.6 77 035 7
10 azamethiphos 137.1 27 62 28 5 206.0 6.5 51 2.3 5
11 azinphos-methyl 154.9 82 67 31 9 134.8 24 46 2.1 8
12 benfluralin 914 8.1 33 1.5 9 102.5 69 18 0.81 9
13 benoxacor 106.4 75 22 1.0 9 126.7 82 32 1.5 9
14 o-BHC 89.7 52 19 0.85 9 103.1 44 10 0.45 9
15 p-BHC 90.5 51 23 1.0 9 96.1 42 22 1.0 9
16 y-BHC 92.6 57 25 1.1 9 71.7 63 32 1.5 8
17 6-BHC 89.3 52 21 1.0 9 102.7 64 10 0.47 8
18 bifenthrin 97.2 62 11 0.51 8 101.5 59 20 0.92 9
19 bromacil 65.9 20 78 28 6 145.0 74 33 1.5 8
20 bromobutide 100.7 42 19 0.86 8 113.5 3.9 7.6 035 8
21 bromophos 94.4 57 22 1.0 9 93.2 47 18 0.83 8
22 bromopropylate 107.7 37 22 1.0 8 113.4 42 19 0.84 8
23 bupirimate 72.3 3.6 82 3 6 111.9 7.1 8.5 0.39 8
24 butamifos 121.6 7.6 43 2.0 8 137.5 73 18 0.80 9
25 cadusafos 107.0 89 22 1.0 9 165.8 7.6 34 1.5 9
26 carfentrazone-ethyl 97.6 54 23 1.1 8 127.9 6.5 15 0.70 9
27 chlorbenzilate 114.7 3.8 23 1.0 9 113.0 47 17 0.79 8
28 cis-chlordane 82.3 63 34 L5 9 92.9 4.8 93 042 7
29 oxychlordane 81.4 8.8 38 1.7 9 91.1 46 10 0.46 7
30 trans-chlordane 98.2 6.1 12 0.52 7 86.8 69 27 1.2 9
31 chlorfenapyr 97.5 6.1 13 0.60 9 102.2 44 16 0.73 9
32 (E)-chlorfenvinphos 102.5 6.5 25 1.1 9 121.9 6.0 93 042 9
33 (Z)-chlorfenvinphos 100.2 69 23 1.0 9 121.5 53 10 0.46 9
34 chlorpropham 106.6 6.1 16 0.73 9 122.0 43 16 0.73 9
35 chlorpyrifos 104.2 8.8 33 1.5 9 934 48 22 1.0 8
36 chlorpyrifos-methyl 100.6 7.4 83 038 7 93.3 50 20 0.90 8
37 chlorthal-dimethyl 88.2 59 24 1.1 9 97.3 49 19 0.87 9
38 coumaphos 81.6 53 81 37 8 228 48 120 53 5
39 cyanophos 109.5 6.5 6.8 031 7 2913 9.6 97 4.4 9
40 cyfluthrin 134.3 73 42 1.9 8 183.1 20 70 3 9
41 cyhalothrin 129.5 7.8 31 1.4 9 108.5 6.5 22 1.0 7
42 cypermethrin 144.6 24 32 1.5 8 2853 17 52 2.4 7
43 cyproconazole 60.5 20 74 33 7 118.7 11 19 0.88 9
44 o.,p'-DDD 86.0 12 21 0.93 7 91.8 49 17 0.77 9
45 p.p'-DDD 102.1 49 20 091 8 102.7 53 17 0.76 9
46 o,p'-DDE 93.6 6.6 10 0.45 7 93.1 4.5 9.7 044 8
47 p.p'-DDE 92.3 7.6 93 042 7 87.1 56 19 0.86 9
48 o0,p'-DDT 111.7 7.1 30 1.4 9 104.4 69 24 1.1 9
49 p.p'-DDT 105.7 78 24 1.1 9 98.9 49 24 1.1 7
50 deltamethrin 121.5 77 42 1.9 9 123.6 12 29 1.3 9
51 diazinon 98.9 52 19 0.86 9 125.8 4.1 7.8 0.35 7
52 dichlorvos 34.5 14 54 24 7 96 22 42 1.9 4
53 diclofop-methyl 99.3 6.8 19 0.88 9 114.2 48 17 0.75 8
54 dicloran 98.6 12 26 1.2 9 119.0 74 22 1.0 9
55 dieldrin 81.1 85 29 1.3 8 954 5.3 92 042 8
56 difenoconazole 112.8 7.6 27 1.2 9 144.8 14 24 1.1 9
57 dimepiperate 113.3 6.1 18 0.83 9 135.9 74 21 1.0 9
58 dimethametryn 36.3 6.2 120 53 5 99.4 92 27 1.2 8

RSD,%: Relative standard deviation of repeatability within same laboratory

RSDr%: Relative standard deviation of reproducibility between different laboratories
: Recovery was out of the range of 50~200% or HorRat was over 2.0.
: HorRat was within the range of 1.5~2.0.
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Table 3 (2) Collaborative study results for determination of pesticides in formula feed and alfalfa
Formula feed Alfalfa

No. Pesticide name Recovery(%) RSD % RSDy% HorRat n= Recovery(%) RSD % RSDy% HorRat n=

59 dimethenamid 97.3 4.5 19 0.84 9 114.1 4.7 6.0 0.27 8
60 dimethoate 112.9 14 33 1.5 9 129.0 21 20 0.93 6
61 diphenamid 97.8 34 20 0.92 9 114.2 3.8 10 0.47 8
62 ediphenphos 140.0 13 39 1:8 8 163.8 5.8 14 0.65 7
63 endrin 110.5 72 22 1.0 9 129.9 5.6 38 1.7 8
64 EPN 131.9 5.1 37 1.7 9 121.1 5.0 30 1.4 7
65 ethalfluralin 93.1 9.5 31 1.4 9 96.6 84 24 1.1 9
66 ethion 117.4 5.7 28 1.3 9 111.5 49 25 1.1 8
67 ethofumesate 102.3 4.6 31 1.4 8 107.4 3.7 8.6 0.39 8
68 ethoprophos 105.4 85 22 1.0 9 121.8 5.7 8.0 0.36 7
69 etofenprox 113.5 69 27 1.2 9 109.9 5.7 25 1.1 8
70 etridiazole 99.1 4.6 31 1.4 8 99.4 20 40 1.8 9
71 etrimphos 105.2 6.8 7.7 035 7 107.8 5.8 6.7 0.30 7
72 fenarimol 110.6 4.5 9.2 042 8 135.4 7.3 16 0.71 9
73 fenbuconazole 96.5 70 14 0.64 8 123.8 12 33 1.5 9
74 fenitrothion 126.7 8.7 42 1.9 9 134.9 7.8 33 1.5 9
75 fenothiocarb 108.4 50 14 0.63 9 117.8 6.3 13 0.61 9
76 fenpropathrin 105.6 5.6 22 1.0 8 114.2 13 34 1.5 8
77 fenpropimorph 81.1 5.5 44 20 9 108.1 9.4 15 0.68 7
78 fenthion 75.4 32 30 1.4 9 78.9 14 29 1.3 9
79 fenvalerate 128.9 9.3 35 1.6 9 123.9 13 20 0.93 8
80 fipronil 98.7 11 37 1.7 8 120.0 5.5 15 0.69 9
81 flamprop-methyl 94.1 4.1 38 1.7 8 113.3 3.5 7.8 0.35 7
82 flucythrinate 132.3 6.6 27 1.2 9 152.1 11 29 1.3 9
83 fludioxonil 147.9 34 70 2 7 94.7 63 22 1.0 8
84 flumiclorac pentyl 120.2 53 21 1.0 7 125.9 45 12 0.55 7
85 flumioxazin 134.3 10 44 2.0 9 147.7 52 22 1.0 8
86 flutolanil 83.9 8.1 27 1.2 8 120.8 45 24 1.1 8
87 flutriafol 70.4 19 37 1.7 4 73.4 20 29 1.3 6
88 fluvalinate 126.4 7.7 33 1.5 9 136.4 10 29 1.3 9
89 fosthiazate 137.3 11 37 1.7 9 182.0 6.1 14 0.65 9
90 halfenprox 108.4 74 20 0.91 8 113.9 6.5 35 1.6 8
91 heptachlor 87.8 63 35 1.6 9 93.1 99 23 1.1 9
92 heptachlor-epoxyde 82.6 59 30 1.3 9 87.9 5.6 21 1.0 9
93 hexaconazole 78.7 12 21 0.93 7 126.0 6.7 17 0.78 8
94 hexazinone 32.1 13 120 53 8 35.0 9.5 67 3.0 8
95 imazamethabenz methyl ester 64.9 6.8 38 1.7 6 88.1 8.2 55 2<5 9
96 iprobenfos 124.4 12 28 1.3 9 132.2 4.6 13 0.61 8
97 isazofos 109.9 7.8 21 1.0 9 131.4 6.8 26 1.2 9
98 isofenphos 93.8 8.7 22 1.0 8 105.5 92 24 1.1 9
99 isoprothiolane 99.5 6.5 33 1.5 8 118.6 5.0 7.7 0.35 7
100 kresoxim-methyl 107.2 4.0 21 1.0 9 113.8 4.9 9.1 0.41 7
101 malathion 108.0 49 24 1.1 8 113.6 6.2 19 0.87 8
102 metalaxyl 399 24 55 2.5 9 585 12 87 4.0 8
103 methacrifos 94.4 50 21 0.94 9 101.9 6.6 20 0.91 9
104 methidathion 115.3 12 19 0.87 8 158.7 12 29 1.3 8
105 methoxychlor 107.7 63 24 1.1 9 122.0 8.7 30 1.3 9
106 metolachlor 100.6 3.1 21 1.0 9 109.4 53 22 1.0 9
107 (E)-metominostrobin 98.3 6.5 29 1.3 7 126.4 6.3 15 0.69 9
108 mevinphos 83.5 11 41 1:9 9 60.8 10 27 1.2 9
109 napropamide 103.6 6.1 17 0.75 7 124.3 6.5 15 0.67 9
110 nitrothal-isopropyl 106.6 10 45 90 9 111.8 84 34 1.6 9
111 oxadiazon 93.6 5.7 18 0.80 7 96.3 2.6 16 0.71 8
112 oxadixyl 53.2 26 67 30 7 424 42 130 5.8 5
113 parathion 120.6 9.7 34 1.5 9 133.6 8.9 7.5 034 7
114 parathion-methyl 114.5 12 34 1.6 9 130.8 7.5 26 1.2 9
115 penconazole 92.0 39 20 0.92 8 110.8 62 22 1.0 9
116 pendimethalin 107.3 8.1 39 1:8 9 112.7 83 28 1.3 9

RSD,%: Relative standard deviation of repeatability within same laboratory

RSDr%: Relative standard deviation of reproducibility between different laboratories

: Recovery was out of the range of 50~200% or HorRat was over 2.0.

: HorRat was within the range of 1.5~2.0.
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Table 3 (3) Collaborative study results for determination of pesticides in formula feed and alfalfa

Formula feed Alfalfa

No. Pesticide name Recovery(%) RSD,% RSDz% HorRat n= Recovery(%) RSD,% RSDz% HorRat n=

117 cis -permethrin 99.8 55 15 0.67 8 104.0 69 11 0.51 8
118 trans -permethrin 106.9 35 24 1.1 9 111.0 52 18 0.83 9
119 phenothrin 93.0 55 20 0.92 7 103.1 7.1 26 1.2 8
120 phenthoate 92.3 4.0 27 1.2 8 103.9 64 11 0.48 7
121 phorate 80.1 8.0 30 14 9 86.2 12 34 1.5 9
122 phosalone 124.6 73 14 0.62 7 131.4 6.7 21 1.0 8
123 phosmet 119.6 44 26 1.2 8 131.6 64 22 1.0 8
124 phosphamidon 55.5 18 50 2.3 9 58.7 16 53 24 8
125 picolinafen 62.1 11 75 3. 9 223 36 110 4.9 7
126 piperophos 163.0 7.1 38 1.7 9 179.6 54 30 1.4 9
127 pirimiphos-methyl 99.0 4.7 23 1.1 9 112.2 5.0 8.1 037 8
128 procymidone 99.4 5.6 8.8 040 8 106.1 4.5 8.5 0.39 8
129 profenofos 94.0 12 33 1.5 8 119.0 62 15 0.68 8
130 prometryn 72.0 19 47 2.1 5 93.9 7.2 9.0 041 4
131 propachlor 101.6 43 18 0.83 9 125.5 5.0 8.9 040 8
132 propanil 107.8 6.4 20 0.93 9 122.6 6.1 6.6 0.30 7
133 propargite 111.5 92 15 0.69 8 111.2 11 20 0.93 8
134 propazine 83.0 7.1 28 1.3 9 103.8 48 27 1.2 9
135 propetamphos 98.5 74 24 1.1 9 115.0 6.7 36 1.6 8
136 propham 105.0 38 18 0.81 8 111.5 5.3 7.5 034 7
137 propiconazole 116.9 16 24 1.1 9 177.1 13 29 1.3 9
138 pyraclofos 125.1 7.5 56 25 9 66.7 36 69 3.1 7
139 pyridaben 101.4 35 15 0.70 8 125.7 53 23 1.0 9
140 pyridaphenthion 135.2 53 34 L5 8 137.2 4.7 24 1.1 8
141 pyriproxyfen 110.8 6.6 17 0.77 9 124.2 54 19 0.86 9
142 quinoclamine 51.1 14 75 3.4 8 150 13 71 32 5
143 quinoxyfen 394 17 75 34 8 26,6 29 87 4.0 8
144 quintozene 82.0 7.9 43 2.0 8 71.5 10 31 1.4 8
145 silafluofen 103.7 7.0 23 1.1 9 106.5 62 19 0.87 9
146 tebuconazole 113.4 59 25 1.1 7 126.2 9.8 16 0.71 8
147 tebufenpyrad 111.0 46 18 0.84 9 118.2 48 14 0.63 9
148 tecnazene 91.4 63 10 0.47 7 91.9 10 25 1.1 9
149 tefluthrin 91.0 3.0 21 0.94 8 89.3 55 18 0.82 9
150 terbacil 133.2 84 23 1.1 8 172.3 3.2 8.9 0.40 6
151 terbufos 85.1 76 27 1.2 9 99.4 7.7 28 1.3 9
152 terbutryn 73.1 8.0 41 1.9 7 112.2 6.7 82 037 7
153 tetrachlorvinphos 116.8 34 22 1.0 8 123.0 54 17 0.78 8
154 tetraconazole 91.5 4.8 23 1.1 8 104.7 7.0 18 0.81 9
155 tetradifon 95.1 36 22 1.0 9 99.6 6.7 22 1.0 9
156 thiobencarb 100.8 13 27 1.2 9 110.1 52 18 0.80 9
157 tolylfluanid 94.2 62 28 1.3 9 59.8 9.4 35 1.6 9
158 triadimefon 101.6 6.5 19 0.88 8 123.4 6.7 18 0.80 9
159 triadimenol 155.9 7.1 82 37 5 148.4 8.1 31 1.4 7
160 tri-allate 90.3 46 19 0.87 9 95.1 46 17 0.79 9
161 trifloxystrobin 122.7 5.5 44 2.0 8 115.4 49 24 1.1 8
162 trifluralin 98.5 9.0 30 1.4 9 108.7 7.7 17 0.78 9
163 vinclozolin 97.3 53 24 1.1 9 105.0 4.9 6.1 0.28 7

RSD,%: Relative standard deviation of repeatability within same laboratory

RSDgr%: Relative standard deviation of reproducibility between different laboratories
: Recovery was out of the range of 50~200% or HorRat was over 2.0.
: HorRat was within the range of 1.5~2.0.
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Table 4-1 (1) Collaborative study (formula feed)
(ng/ke)
Lab. No acetochlor acrinathrin alachlor aldrin
1 104.8 105.8 59.3 60.6 105.5 106.4 90.2 102.7
2 109.2 105.0 103.7 104.5 106.1 103.1 47.6 61.9
3 99.1 110.0 97.3 117.9 97.2 112.9 119.8 100.3
4 152.7 160.2 221.2 237.8 116.1 124.3 103.5 109.4
5 87.9 83.7 67.4 79.7 77.1 82.5 73.1 78.4
6 121.0 130.0 44.7 50.6 75.5 74.1 92.5 81.0
7 106.5 113.9 161.7 164.5 113.0 110.2 91.1 95.7
8 103.1 112.5 131.6 134.2 115.9 112.5 113.8 102.8
9 55.2 56.1 108.9 121.7 62.9 66.7 47.7 47.1
Lab. No allethrin allidochlor ametryn anilofos
1 97.0 88.6 115.0 120.1 22145 ¥ 3800.0 ¥ 103.9 112.9
2 94.5 90.0 112.1 108.0 34.8 37.7 141.5 137.5
3 81.0 94.0 73.0 71.3 51.1 73.5 123.2 142.1
4 N.D. N.D. @ 131.2 133.6 94.6 103.5 197.6 205.6
5 84.2 69.1 87.3 89.1 57.6 67.8 100.9 105.9
6 104.7 117.8 107.2 110.9 58.0 39.9 183.8 ¥ 237.6 ¥
7 130.5 139.7 81.3 86.0 54.3 46.5 144.9 140.6
8 50.2 94.8 91.1 ¥ 110.8 ¥ N.D. 12 N.D. Y2 125.6 137.6
9 57.6 60.2 N.D. D2 N.D. D2 N.D. 2 N.D. D2 98.3 92.0
Lab. No atrazine azamethiphos azinphos-methyl benfluralin
1 102.4 105.6 90.5 70.7 110.2 110.8 88.1 93.7
2 138.2 120.2 1120.8 ¥ 596.3 3 85.1 83.4 102.4 107.5
3 70.0 69.0 102.0 162.0 139.4 175.8 87.2 102.0
4 95.5 96.4 213.9 261.6 264.2 281.7 144.7 159.6
5 77.5 81.5 N.D. Y% N.D. Y% 68.5 79.3 69.2 75.7
6 106.7 103.8 154.0 2345 122.0 141.5 48.3 54.6
7 71.8 62.6 54.4 27.6 154.0 156.5 92.6 104.3
8 72.0 100.1 N.D. @ N.D. 2 44.1 35.9 94.6 107.8
9 50.6 523 N.D. D2 N.D. DY 354.6 380.5 51.0 61.2
Lab. No benoxacor a-BHC S-BHC y-BHC
1 101.2 101.0 98.5 96.5 85.7 87.6 96.6 92.7
2 129.4 124.6 75.2 79.3 80.3 83.1 112.9 117.5
3 93.8 105.4 90.0 103.9 88.8 103.3 93.8 107.2
4 125.2 132.0 103.6 106.7 934 97.6 108.3 116.3
5 86.7 87.8 78.4 83.4 81.7 83.5 79.1 843
6 116.2 131.0 90.2 83.5 101.6 97.5 80.9 71.8
7 109.3 123.0 94.9 100.2 96.2 100.5 94.7 98.8
8 105.8 128.7 112.0 105.9 120.0 130.0 117.1 107.5
9 56.6 57.4 58.7 534 49.2 48.1 44.6 42.8
1) Not Detected

2) Without analysis
3) Data excluded by Cochran test
4) Data excluded by Grubbs test
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Table 4-1 (2) Collaborative study (formula feed) (continued)

(ng/kg)
Lab. No 0-BHC bifenthrin bromacil bromobutide
1 93.2 91.3 103.0 112.2 105.0 114.0 98.9 99.0
2 80.0 84.8 97.9 98.4 653.1 ¥ 624.8 ¥ 94.3 95.9
3 102.7 117.3 87.2 105.2 2.3 4.9 98.8 111.3
4 102.8 106.1 1437 9 1529 ¥ N.D. 12 N.D. Y2 121.1 129.3
5 77.9 82.6 75.8 82.9 93.0 93.9 73.2 78.1
6 87.8 79.9 105.7 100.4 102.9 146.6 73.2 73.8
7 95.2 98.9 101.1 100.1 16.8 16.6 116.7 120.4
8 107.4 101.4 111.6 102.8 N.D. D? N.D. D? 115.9 111.0
9 49.9 47.4 87.6 83.6 43.0 51.3 N.D. "2 N.D. "2
Lab. No bromophos bromopropylate bupirimate butamifos
1 91.0 91.8 104.7 1123 102.4 99.5 99.6 111.8
2 90.2 91.0 101.6 102.0 2.6 1.9 100.3 103.5
3 101.9 116.3 98.7 110.2 92.3 ¥ 59.6 ¥ 86.5 105.3
4 112.0 117.9 153.1 158.4 1285 3 229 209.0 232.5
5 66.3 70.8 97.0 98.8 89.9 93.1 73.8 83.3
6 90.4 99.1 2112 9 235.6 Y 157.5 164.7 59.8 63.2
7 105.8 115.1 113.7 111.9 15.1 12.6 158.3 172.5
8 109.5 118.7 107.9 110.7 N.D. 2 ND. "™ 1425 144.2
9 57.0 55.2 73.2 68.6 65.2 63.2 N.D. "2 N.D. D2
Lab. No cadusafos carfentrazone-ethyl chlorbenzilate cis -chlordane
1 114.7 114.2 102.6 106.6 109.5 107.9 87.8 90.9
2 107.4 105.0 933 96.3 113.4 108.7 233 31.5
3 99.8 120.8 91.7 ¥ 124.7 9 99.5 1133 86.0 99.2
4 123.4 125.7 139.6 150.0 136.1 144.0 113.2 121.1
5 95.4 95.9 91.9 99.9 92.1 92.3 74.9 80.2
6 135.5 152.8 96.6 94.4 161.2 168.1 93.8 82.8
7 104.6 112.1 79.8 64.6 123.2 122.7 94.2 93.0
8 86.6 114.9 74.0 72.2 114.0 110.5 102.8 107.0
9 56.4 61.6 99.1 99.9 75.4 71.9 50.7 48.1
Lab. No oxychlordane trans -chlordane chlorfenapyr (E)-chlorfenvinphos
1 87.9 94.0 90.9 96.3 96.1 102.0 103.2 106.5
2 15.8 21.0 229 9 324 9 91.0 90.6 87.3 93.9
3 86.8 99.9 89.1 101.0 74.6 86.7 116.1 128.1
4 107.7 119.9 104.7 112.1 115.7 124.9 144.6 150.5
5 69.7 73.8 77.2 82.3 85.9 104.1 69.2 80.6
6 82.1 78.6 107.2 93.0 101.6 102.4 58.8 69.9
7 98.7 80.4 96.6 101.5 102.8 107.4 121.5 118.6
8 120.0 119.3 109.5 113.7 103.5 100.6 95.1 112.2
9 61.8 48.4 54.6 Y 529 9 83.2 81.8 93.0 96.7

1)~4) See Table 4-1 (1)
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Table 4-1 (3)  Collaborative study (formula feed) (continued)
(ng/kg)

Lab. No (Z)-chlorfenvinphos chlorpropham chlorpyrifos chlorpyrifos-methyl

1 101.5 103.3 108.1 119.0 77.7 79.2 89.8 93.5

2 93.4 96.3 116.0 116.5 103.4 100.8 97.8 98.6

3 114.3 127.9 106.5 123.3 101.3 113.3 92.3 104.7

4 134.6 145.1 118.9 129.7 106.9 109.7 104.8 110.2

5 74.3 83.6 87.5 94.2 69.8 71.8 734 Y 76.5 Y

6 63.2 73.6 84.8 95.2 124.7 144.6 88.4 105.7

7 114.3 115.3 117.0 123.3 100.3 102.9 108.8 112.9

8 88.6 104.9 110.7 114.8 157.1 187.8 923 108.3

9 80.2 89.8 74.0 79.4 63.6 60.7 50.8 ¥ 50.2 4
Lab. No  chlorthal-dimethyl coumaphos cyanophos cyfluthrin

1 96.2 98.2 15.7 23.0 117.2 120.8 238.2 250.4

2 55.1 62.8 1353 1313 106.0 102.5 89.6 89.8

3 90.9 104.6 60.3 ¥ 86.7 ) 102.0 113.2 93.4 124.1

4 103.6 110.2 177.0 168.7 107.9 113.6 588.7 ¥ 660.9 ¥

5 76.3 81.1 23.7 19.7 81.2 ¥ 80.7 ¥ 82.5 97.2

6 102.0 89.4 9.3 19.8 95.7 112.1 77.2 83.9

7 94.4 97.1 137.0 132.9 114.0 114.1 160.5 162.2

8 112.3 109.9 125.5 129.0 98.5 114.8 139.2 127.2

9 52.5 51.7 28.7 29.6 552 9 55.8 ¥ 169.5 163.8
Lab. No cyhalothrin cypermethrin cyproconazole o.,p'-DDD

1 127.8 139.5 116.9 1239 92.8 90.6 94.5 96.7

2 117.9 108.9 173.8 231.2 11.3 11.2 N.D. "2 N.D. "

3 85.3 1114 56.0 146.7 121.6 2 N.D. ¥ 79.2 103.0

4 195.8 203.9 173.8 231.2 37.7 20.3 107.8 1153

5 89.8 98.2 106.5 114.0 31.2 48.6 74.3 80.0

6 169.2 1954 137.1 166.4 85.9 60.0 89.1 80.8

7 134.3 143.7 478.9 9 545.9 9 18.5 17.7 95.1 69.2

8 119.1 120.9 102.4 141.5 N.D. 2 N.D. "? ND. "  ND."

9 86.8 82.7 163.2 129.3 142.7 116.9 61.0 58.4
Lab. No p.p'-DDD 0.,p'-DDE p.p'-DDE 0.,p'-DDT

1 103.0 113.4 90.3 89.5 91.4 97.7 101.1 111.9

2 92.2 96.0 85.2 87.8 36.5 Y 372 9 118.6 113.2

3 90.1 ¥ 127.1 ¥ 86.0 100.7 82.7 97.3 89.2 107.8

4 125.7 1359 102.5 106.2 95.5 93.1 121.0 130.5

5 79.3 86.4 79.1 86.1 79.6 83.6 82.9 94.2

6 107.7 98.9 101.9 87.1 102.7 91.1 99.4 89.0

7 123.7 127.3 184.0 ¥ 185.5 ¥ 84.7 87.7 141.1 157.8

8 105.1 99.4 101.2 106.9 110.8 94.4 170.2 165.8

9 70.9 69.3 50.4 9 46.5 ¥ 53.1 ¥ 49.0 ¥ 60.6 56.9

1)~4) See Table 4-1 (1)
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Table 4-1 (4) Collaborative study (formula feed) (continued)
(ng/kg)
Lab. No p.p'-DDT deltamethrin diazinon dichlorvos
1 93.8 105.2 76.5 90.4 111.4 109.8 11.4 3.0
2 106.3 117.2 105.1 106.0 115.0 114.2 36.8 36.4
3 86.7 92.1 87.1 106.7 100.5 116.2 25.2 35.6
4 129.7 142.8 224.0 237.6 111.3 118.3 61.3 72.7
5 82.4 88.4 81.8 91.4 83.0 91.7 N.D. D? N.D. D2
6 118.4 102.3 60.5 66.0 75.6 78.1 N.D. D? N.D. D2
7 105.3 111.4 141.1 147.6 103.3 109.4 28.5 30.1
8 155.9 135.0 139.1 131.9 106.0 108.6 44.2 435
9 66.4 62.9 134.6 159.1 60.1 67.1 27.2 27.7
Lab. No diclofop-methyl dicloran dieldrin difenoconazole
1 100.6 107.8 101.5 103.9 91.3 101.9 82.1 93.9
2 83.0 89.7 103.0 109.4 47.3 48.6 107.0 102.4
3 88.9 101.4 79.3 96.5 73.2 84.6 105.8 122.5
4 134.9 144.0 143.1 153.9 113.4 120.4 181.0 179.0
5 87.2 94.4 80.2 91.5 90.4 93.3 72.8 92.6
6 121.8 110.3 46.9 86.5 84.1 100.7 81.8 91.9
7 93.8 87.4 102.8 115.1 66.5 ¥ 1729 ¥ 121.5 134.3
8 83.2 70.8 102.4 112.9 65.5 76.0 121.4 128.5
9 98.9 89.2 66.8 78.4 57.5 49.3 99.2 112.5
Lab. No dimepiperate dimethametryn dimethenamid dimethoate
1 108.9 113.0 02 2 N.D. " 1037 102.3 98.1 93.1
2 134.5 134.5 10.9 6.7 97.0 97.5 118.2 108.8
3 125.8 144.4 9.7 9.5 101.2 113.5 117.8 134.2
4 108.8 118.6 N.D. @ N.D. Y  119.1 125.4 168.3 194.1
5 87.0 96.0 71.5 74.2 82.9 87.7 81.0 85.9
6 87.1 101.7 94.7 99.7 79.8 78.2 107.6 108.5
7 126.6 128.5 10.7 11.0 101.8 110.8 127.6 170.3
8 134.5 125.1 N.D. '? ND. " 1131 107.8 72.3 114.2
9 79.4 84.4 N.D. D2 N.D. V2 63.4 66.9 64.5 68.1
Lab. No diphenamid ediphenphos endrin EPN
1 102.1 104.1 129.8 137.0 99.5 114.9 91.3 98.0
2 102.4 95.9 115.9 106.5 77.1 85.9 167.9 165.9
3 95.2 104.1 155.8 194.7 119.1 139.0 97.1 108.4
4 122.8 122.4 195.9 204.4 114.5 129.9 224.9 244.9
5 82.8 84.0 98.0 117.0 89.2 96.8 97.0 99.7
6 103.7 107.4 119.5 136.0 151.1 141.8 126.5 137.0
7 104.7 109.1 77.3 26.7 105.3 100.5 144.2 136.0
8 104.2 110.6 N.D. D2 N.D. D 1319 131.6 143.8 145.8
9 53.0 52.4 203.6 2222 83.4 77.7 76.3 69.9

1)~4) See Table 4-1 (1)
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Table 4-1 (5) Collaborative study (formula feed) (continued)
(ng/kg)

Lab. No ethalfluralin ethion ethofumesate ethoprophos

1 83.1 89.9 94.3 106.2 96.6 97.3 1133 116.6

2 103.3 101.1 110.8 110.2 105.1 100.4 105.7 101.6

3 91.4 101.5 98.2 111.9 100.0 110.4 104.6 115.7

4 143.4 158.1 169.6 175.0 189.0 ¥ 230.9 ¥ 127.0 131.3

5 74.2 74.7 91.3 94.0 91.5 95.0 90.0 90.5

6 90.0 91.2 155.4 174.5 84.6 79.8 120.9 135.1

7 99.1 108.8 118.6 122.6 160.3 173.6 109.1 121.7

8 71.2 101.4 1159 122.6 115.6 113.1 84.3 114.1

9 43.9 49.2 73.4 68.5 58.6 55.6 55.4 59.4
Lab. No etofenprox etridiazole etrimphos fenarimol

1 96.6 102.4 101.3 109.6 929 94.4 109.4 112.0

2 111.7 106.2 141.1 133.7 109.1 105.4 112.6 112.1

3 87.5 101.9 80.6 81.7 103.7 116.2 91.9 102.9

4 154.5 150.8 108.9 111.7 109.3 115.5 170.9 ¥ 179.7 9

5 79.9 83.2 81.6 83.7 80.3 ¥ 80.6 ¥ 97.7 111.3

6 147.7 175.2 128.0 138.7 95.1 110.3 105.9 107.9

7 127.6 133.1 96.0 105.3 106.3 111.9 113.5 104.6

8 115.1 117.9 103.4 ¥ 139.7 3 94.0 109.3 131.1 130.1

9 76.7 75.6 41.4 42.0 51.9 ¥ 50.6 ¥ 113.2 113.8
Lab. No fenbuconazole fenitrothion fenothiocarb fenpropathrin

1 92,5 92.5 90.8 92.6 105.5 109.0 105.1 107.2

2 90.5 84.5 135.8 131.0 112.7 113.0 108.0 107.4

3 77.2 87.7 118.5 136.1 88.9 103.4 93.4 113.7

4 1552 9 169.1 2325 238.7 116.1 121.5 143.1 152.5

5 73.4 94.8 78.5 80.3 90.4 102.5 76.0 79.3

6 103.3 104.9 103.7 114.1 84.2 83.5 88.8 92.6

7 117.0 124.9 164.9 178.9 122.4 133.2 128.2 122.1

8 98.5 106.1 110.8 149.0 124.6 126.6 774.1 ¥ 235.0 ¥

9 98.8 96.8 59.6 65.1 104.9 109.0 85.5 86.0
Lab. No fenpropimorph fenthion fenvalerate fipronil

1 3.1 4.0 76.2 78.3 102.7 111.0 59.3 55.8

2 102.1 99.3 92.0 89.8 108.2 1244 100.3 99.9

3 87.3 98.8 71.4 733 91.8 1253 104.9 116.4

4 109.5 115.8 98.0 102.1 231.0 2324 154.5 166.4

5 62.5 62.5 36.9 38.0 85.9 85.7 75.9 76.5

6 87.6 94.5 79.0 85.6 136.5 158.2 64.2 67.6

7 109.7 114.4 87.7 91.6 156.9 154.7 131.0 145.0

8 98.1 106.8 89.4 92.1 98.4 123.9 62.6 99.2

9 54.8 49.1 39.4 36.6 95.7 97.9 N.D. D? N.D. D2

1)~4) See Table 4-1 (1)
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Table 4-1 (6) Collaborative study (formula feed) (continued)

(ng/kg)
Lab.No  flamprop-methyl flucythrinate fludioxonil flumiclorac pentyl
1 105.8 107.9 109.1 112.1 259.0 330.6 97.6 101.8
2 103.7 98.6 115.7 117.1 N.D. " ND. " 1195 130.1
3 98.4 97.8 124.4 144.2 N.D. D2 72.6 108.3 123.4
4 126.9 133.6 163.2 189.4 112.3 118.9 301.4 ¥ 3214 9
5 96.0 96.4 91.0 102.9 67.4 83.8 86.2 90.4
6 129.7 135.7 69.9 78.0 59.6 51.0 1649 ¥ 2141
7 29.3 18.6 156.4 161.4 201.0 122.6 151.5 161.3
8 N.D. Y» N.D. V2 153.0 147.4 353.2 202.4 146.2 150.4
9 64.5 62.0 173.6 173.1 94.1 89.8 103.7 112.6
Lab. No flumioxazin flutolanil flutriafol fluvalinate
1 96.2 99.1 108.6 117.1 80.9 70.7 90.8 101.4
2 126.2 129.5 71.3 60.4 N.D. Y» N.D. Y» 107.2 109.4
3 117.7 148.9 65.9 78.3 114.8 82.7 99.2 128.3
4 233.4 259.2 N.D. " N.D. 1 N.D. " ND. " 1825 201.6
5 67.4 73.1 96.1 94.4 31.9 47.3 77.2 89.1
6 63.7 62.1 56.7 39.0 N.D. @ N.D. 1 68.2 74.3
7 155.5 152.8 108.5 113.4 63.3 71.5 165.0 164.7
8 133.5 119.3 91.8 84.3 N.D. Y» N.D. D» 154.0 148.6
9 169.6 209.6 79.1 78.0 N.D. Y» N.D. D» 150.3 162.7
Lab. No fosthiazate halfenprox heptachlor heptachlor-epoxyde
1 125.5 122.0 85.0 98.7 96.9 106.4 92.8 95.6
2 173.9 172.1 126.1 116.3 32.0 383 33.7 42.8
3 186.3 234.5 72.4 91.6 97.4 109.4 81.6 93.8
4 137.0 149.6 230.4 ¥ 224.4 9 112.0 119.1 105.8 114.4
5 67.1 84.9 95.6 96.1 70.7 77.0 71.1 76.0
6 54.1 67.5 119.0 130.5 78.9 79.2 86.7 79.6
7 172.7 205.8 134.5 138.9 98.6 100.8 91.3 95.8
8 126.5 133.0 118.9 134.0 121.8 135.2 111.8 107.6
9 122.6 136.5 88.0 88.8 54.5 52.5 54.6 51.7
Lab. No hexaconazole hexazinone imazamethabenz iprobenfos
methyl ester
1 94.5 100.7 0.8 1.5 55.0 62.1 105.9 110.0
2 79.4 89.0 111.3 103.2 81.0 80.2 141.8 138.3
3 83.8 94.7 2.2 8.0 53.6 63.7 154.7 169.3
4 N.D. D» N.D. Y2 60.4 72.2 N.D. Y» N.D. Y» 149.7 154.9
5 68.4 88.0 15.4 16.2 40.2 35.0 88.7 88.4
6 39.2 62.3 33 7.5 107.6 102.5 136.0 176.9
7 77.0 76.5 19.5 19.0 46.5 51.9 131.7 145.6
8 77.2 71.0 162 9 60.6 ¥ N.D. @ N.D. 1@ 84.6 128.7
9 N.D. 2 N.D. 2 36.8 35.5 N.D. "2 N.D. 2 64.4 70.4

1)~4) See Table 4-1 (1)
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Table 4-1 (7)  Collaborative study (formula feed) (continued)

(ng/kg)
Lab. No isazofos isofenphos isoprothiolane kresoxim-methyl
1 98.5 97.8 105.0 82.3 103.4 115.1 103.5 105.6
2 126.2 120.5 101.3 96.1 58.0 56.0 103.3 99.2
3 114.9 135.0 89.3 101.2 186.2 ¥ 86.4 ¥ 105.8 110.0
4 104.6 104.2 122.6 121.8 141.3 159.4 150.5 153.4
5 99.0 98.5 80.4 81.0 93.5 91.4 96.6 97.0
6 130.7 147.4 98.7 111.0 128.8 135.5 121.8 1243
7 115.1 118.6 116.9 ¥ 43.6 ¥ 115.6 106.7 110.4 96.7
8 109.9 1343 92.3 107.4 85.4 77.2 113.2 105.4
9 60.6 61.5 56.1 53.9 62.1 61.9 69.7 63.9
Lab. No malathion metalaxyl methacrifos methidathion
1 98.5 101.2 61.3 35.6 106.8 1154 103.4 104.8
2 114.6 98.6 39.4 39.2 87.3 88.3 126.7 123.7
3 110.6 ¥ 63.5 ¥ 40.6 25.1 90.1 98.9 97.8 128.4
4 131.6 130.1 65.2 77.5 115.5 119.8 152.5 152.3
5 81.0 83.0 4.6 10.3 86.4 91.1 136.3 ¥ 2335 ¥
6 117.5 129.1 71.3 53.6 85.0 84.3 80.3 104.2
7 140.1 146.1 33.9 50.5 97.4 108.8 129.0 132.9
8 112.5 114.7 15.6 8.9 104.4 113.2 86.6 121.7
9 64.1 65.6 423 43.2 52.0 54.2 94.4 105.6
Lab. No methoxychlor metolachlor (E)-metominostrobin mevinphos
1 102.0 103.8 98.1 101.9 109.2 115.5 88.2 71.4
2 1314 112.6 108.5 106.4 49.6 49.4 91.0 90.5
3 85.6 83.8 96.7 106.9 N.D. ¥ N.D. ¥ 88.2 99.8
4 133.9 141.4 124.9 129.9 148.6 136.1 109.5 117.5
5 86.9 96.2 82.7 81.1 87.9 99.6 29.6 48.5
6 112.8 98.0 107.4 108.8 84.4 83.1 24.8 36.4
7 100.9 98.7 111.4 111.3 108.6 93.1 127.9 147.9
8 156.6 148.5 110.4 114.8 74.5 3 327 9 87.8 93.6
9 75.3 69.7 55.7 54.2 105.2 106.0 71.6 78.9
Lab. No napropamide nitrothal-isopropyl oxadiazon oxadixyl
1 121.3 119.5 80.4 89.1 96.6 101.1 4.0 3.2
2 98.9 94.2 130.7 123.8 85.5 85.0 32.6 62.8
3 96.5 93.5 74.9 86.2 96.2 103.4 103.8 123.4
4 N.D. "? ND. "™  198.6 2163 112.9 125.6 ND."™  ND."
5 84.5 97.9 72.9 74.8 81.6 87.1 23.8 46.8
6 86.1 85.6 76.6 77.9 104.5 93.6 51.7 55.2
7 123.5 139.4 136.9 153.4 101.8 ¥ 63.4 7 117.4 % 294 Y
8 109.6 100.0 91.8 126.8 N.D. " N.D. 58.6 29.4
9 N.D. D? N.D. D? 49.9 573 70.4 66.7 71.3 78.7

1)~4) See Table 4-1 (1)
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Table 4-1 (8)  Collaborative study (formula feed) (continued)

(ng/kg)
Lab. No parathion parathion-methyl penconazole pendimethalin
1 96.9 105.9 94.2 100.3 77.8 86.3 68.9 78.5
2 118.2 128.0 135.2 130.8 92.4 88.6 125.5 119.4
3 116.9 139.2 111.0 122.0 100.8 108.9 96.4 113.5
4 180.9 204.6 179.9 192.7 117.4 120.8 187.6 201.0
5 76.8 83.6 78.9 80.3 86.8 90.7 75.0 75.6
6 63.3 65.3 96.4 120.8 95.9 100.2 923 96.5
7 146.5 170.6 138.5 161.8 98.2 95.9 125.7 136.5
8 1314 150.1 76.0 121.5 54.8 ¥ 86.7 ¥ 104.5 129.1
9 88.9 104.3 55.8 65.7 54.7 56.7 50.5 54.8
Lab. No cis -permethrin trans -permethrin phenothrin phenthoate
1 99.9 109.4 100.6 105.0 2353 ¥ 250.1 ¥ 82.2 85.2
2 102.4 105.7 103.9 106.1 89.0 83.7 112.1 110.4
3 86.0 102.4 97.2 104.1 79.8 91.7 84.0 93.0
4 176.9 ¥ 186.8 ¥ 162.8 171.2 106.4 118.7 128.9 133.2
5 73.8 82.9 77.0 83.9 83.4 84.5 73.0 74.0
6 81.5 82.4 81.4 80.6 247.5 Y 2735 9 86.1 94.5
7 116.4 116.4 118.9 112.5 122.7 1253 107.2 112.5
8 116.0 116.1 114.2 117.2 87.2 87.3 722 9 105.8 ¥
9 106.0 99.9 95.6 91.6 73.9 68.2 51.4 49.8
Lab. No phorate phosalone phosmet phosphamidon
1 83.3 89.5 99.5 109.4 96.1 103.1 67.1 56.8
2 96.8 93.6 139.2 138.4 133.7 133.5 43.7 33.6
3 66.3 65.9 105.4 ¥ 1722 9 116.9 130.3 73.8 59.7
4 105.6 110.7 280.3 ¥ 301.0 ¥ 185.2 1914 96.5 112.9
5 55.2 53.0 95.5 111.0 84.5 94.6 18.5 30.3
6 98.3 1113 121.4 146.7 331.6 Y 450.1 ¥ 33.8 329
7 85.8 95.2 125.7 135.7 112.5 108.5 63.6 91.8
8 69.9 89.8 116.5 124.0 100.6 96.7 243 26.8
9 36.3 353 137.4 1433 116.3 109.6 60.8 71.2
Lab. No picolinafen piperophos pirimiphos-methyl procymidone
1 15.9 229 185.8 209.9 101.8 103.4 103.8 104.5
2 107.0 101.1 133.2 131.9 112.2 110.8 96.2 94.7
3 37.6 59.1 123.7 117.7 90.6 105.1 92.1 103.5
4 116.6 125.3 209.3 226.5 124.5 133.1 109.2 111.0
5 20.0 14.6 103.1 120.1 74.1 80.6 83.4 84.0
6 7.5 19.4 69.5 74.7 69.5 74.2 97.3 100.4
7 106.6 101.2 137.9 135.1 109.5 114.8 98.7 108.6
8 106.0 113.1 2455 266.7 124.7 121.8 94.0 109.7
9 22.5 22.0 208.0 234.5 65.8 65.0 545 9 49.8

1)~4) See Table 4-1 (1)
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Table 4-1 (9) Collaborative study (formula feed) (continued)
(ng/kg)

Lab. No profenofos prometryn propachlor propanil

1 97.0 103.6 N.D. D2 N.D. D 1152 114.8 102.2 98.8

2 57.3 56.3 802.5 ¥ 7702 ¥ 106.5 103.5 103.4 103.2

3 108.4 123.3 43.1 17.4 95.0 108.2 99.3 115.2

4 143.9 159.1 98.9 99.8 123.1 130.0 126.1 132.7

5 81.8 87.9 81.0 81.1 86.1 94.4 76.7 90.8

6 88.0 101.3 86.6 1194 923 91.0 69.1 71.1

7 99.0 64.8 51.4 41.5 106.7 112.8 114.8 126.3

8 N.D. "? N.D. '? N.D. '? ND. " 111.8 110.7 1135 121.7

9 67.3 65.1 ND.D  ND." 619 64.8 131.4 143.8
Lab. No propargite propazine propetamphos propham

1 118.7 124.4 103.4 96.3 100.4 98.5 121.1 119.8

2 95.6 126.0 89.5 84.0 99.8 97.2 113.1 1133

3 92.8 110.8 87.1 92.0 90.7 99.4 94.2 105.1

4 N.D. D2 N.D. V2 95.0 108.4 135.5 144.0 121.2 129.6

5 88.7 95.4 87.9 88.0 81.3 80.7 98.6 104.1

6 107.9 103.5 104.9 116.6 99.5 116.5 98.0 96.6

7 121.1 111.0 50.8 413 109.5 117.1 8313.0 ¥ 8470.4 7

8 107.9 95.7 72.7 83.2 87.5 108.4 113.4 118.1

9 146.9 137.5 46.7 46.7 52.4 54.4 65.1 68.1
Lab. No propiconazole pyraclofos pyridaben pyridaphenthion

1 109.3 118.7 43.2 53.7 96.9 103.5 104.9 111.3

2 187.9 126.3 192.1 183.3 115.1 116.1 141.6 1335

3 117.1 141.9 105.5 135.9 99.1 95.5 106.7 119.9

4 113.7 1243 23255 243.1 2243 Y 231.7 ¥ 2259 2423

5 91.1 104.5 43.8 34.4 77.2 86.0 93.2 97.1

6 77.7 72.6 74.3 85.3 76.0 77.4 269.9 ¥ 360.7 ¥

7 128.5 128.5 194.3 186.7 110.1 116.1 144.0 153.1

8 116.5 73.7 137.8 146.7 110.3 116.0 140.0 153.2

9 135.6 136.1 80.1 79.5 113.3 113.8 97.7 99.3
Lab. No pyriproxyfen quinoclamine quinoxyfen quintozene

1 98.0 104.0 5.9 10.1 30.4 39.2 74.3 78.6

2 114.6 117.7 88.0 84.2 48.5 52.2 36.4 47.1

3 81.4 106.1 25.7 49.3 24.4 45.0 85.8 102.2

4 130.6 136.5 80.0 76.4 95.9 104.8 136.5 147.9

5 86.8 95.8 18.5 16.3 10.6 3.0 47.4 54.4

6 102.7 105.5 6.9 8.9 14.4 11.5 47.3 43.0

7 114.6 119.5 103.1 101.8 53.6 47.1 92.2 100.6

8 97.4 96.4 64.8 78.4 N.D. " ND. " 107.8 110.8

9 149.4 136.5 N.D. "2 N.D. "2 25.8 24.7 N.D. "2 N.D. "2

1)~4) See Table 4-1 (1)
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Table 4-1 (10)  Collaborative study (formula feed) (continued)

(ng/kg)

Lab. No silafluofen tebuconazole tebufenpyrad tecnazene

1 101.3 105.7 89.4 90.2 99.0 106.1 99.2 102.8

2 102.9 102.0 121.0 114.9 125.1 122.9 81.5 84.3

3 85.7 103.9 97.8 103.5 98.4 112.1 84.7 96.6

4 140.4 151.1 154.2 163.3 144.5 154.9 131.3 9 138.0 ¥

5 68.3 74.5 106.1 94.1 77.6 86.8 76.0 79.1

6 66.7 85.6 134.0 152.1 99.1 92.7 97.8 95.8

7 115.3 122.8 2229 1454 9 116.2 116.0 96.3 100.5

8 127.2 123.1 N.D. '? ND. " 1258 125.6 84.0 100.5

9 95.7 93.6 84.4 82.0 97.5 97.7 408 ¥ 4259
Lab. No tefluthrin terbacil terbufos terbutryn

1 94.0 93.7 131.2 134.1 86.1 89.7 N.D. D? 60.7 2

2 95.9 96.2 165.1 160.0 91.7 90.0 453 42.6

3 80.5 ¥ 97.9 ¥ 152.7 187.1 76.2 82.2 83.4 86.4

4 110.3 116.0 143.1 153.2 1143 119.5 126.1 139.8

5 76.7 81.0 93.7 106.1 63.2 62.2 72.2 80.8

6 81.0 80.1 111.5 127.7 96.4 107.6 63.0 69.7

7 923 100.4 140.4 155.1 92.5 98.3 53.5 439

8 112.6 112.2 81.1 88.5 77.9 100.7 ND. "  ND. "

9 57.5 55.8 N.D. D2 N.D. V2 41.5 41.1 60.9 68.7
Lab.No tetrachlorvinphos tetraconazole tetradifon thiobencarb

1 108.9 109.2 83.4 88.8 95.5 100.9 97.5 96.5

2 117.5 119.1 104.7 100.8 82.2 85.6 89.4 118.2

3 145.3 157.0 101.6 112.7 93.1 99.2 81.1 104.9

4 144.1 148.9 114.4 124.7 122.6 129.6 122.5 130.8

5 85.5 93.9 70.0 70.2 82.1 84.4 79.0 86.5

6 1252 9 159.5 ¥ 80.6 85.6 108.3 116.7 79.3 80.1

7 1342 137.1 105.0 106.5 97.0 98.1 111.5 115.3

8 105.0 102.8 64.3 ¥ 95.8 ¥ 106.1 104.0 166.4 129.5

9 81.1 79.3 56.2 59.0 54.3 52.2 63.8 62.6
Lab. No tolylfluanid triadimefon triadimenol tri-allate

1 71.9 71.7 99.2 104.6 115.6 124.5 96.0 99.5

2 140.2 131.6 117.2 118.2 106.9 106.3 89.9 91.0

3 96.4 111.1 104.6 119.1 382.5 369.3 84.7 98.1

4 111.6 116.3 124.0 133.7 N.D. 12 N.D. Y2 108.4 116.9

5 66.9 68.5 71.4 85.6 996.8 ¥ 3063.7 ¥ 75.6 79.4

6 81.7 79.9 75.7 83.4 33.9 61.6 85.2 83.4

7 108.9 113.8 113.8 109.8 136.5 122.1 92.3 97.2

8 98.2 113.4 193.3 ¥ 1354 9 N.D. D? N.D. D? 108.6 107.9

9 53.1 54.1 78.6 87.4 N.D. D? N.D. D? 53.9 56.9

1)~4) See Table 4-1 (1)
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Table 4-1 (11)

Collaborative study (formula feed) (continued)

(ng/kg)
Lab. No trifloxystrobin trifluralin vinclozolin
1 105.2 111.0 102.2 112.2 96.9 88.8
2 102.7 95.2 111.5 1153 97.3 94.2
3 96.2 106.6 93.3 111.4 95.4 106.9
4 166.0 171.9 148.7 164.9 116.0 123.1
5 95.7 97.6 69.6 78.2 79.4 77.8
6 226.4 246.7 60.0 67.8 124.9 127.4
7 99.5 94.5 93.9 107.3 106.4 114.5
8 90.6 294 % 96.3 111.2 96.7 108.9
9 78.1 70.6 57.7 70.6 48.4 47.5

1)~4) See Table 4-1 (1)
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Table 4-2 (1)  Collaborative study (alfalfa)

(ng/ke)
Lab. No acetochlor acrinathrin alachlor aldrin
1 114.2 116.2 54.5 66.5 115.2 113.5 80.3 87.3
2 127.4 116.1 109.8 112.9 118.5 117.8 71.0 75.6
3 109.0 112.6 60.8 70.8 104.4 102.8 89.9 86.2
4 119.3 129.2 147.0 164.2 116.4 122.4 92.1 100.5
5 109.6 119.7 86.4 91.9 102.5 109.5 78.3 83.2
6 154.7 9 1603 ¥ 89.3 116.6 105.2 117.0 89.2 98.9
7 102.4 99.7 122.5 130.2 109.1 106.3 84.7 84.5
8 109.2 123.4 105.0 114.3 110.5 124.0 99.4 98.2
9 61.9 ¥ 58.4 9 128.7 120.1 713 9 66.0 ¥ 48.1 448
Lab. No allethrin allidochlor ametryn anilofos
1 117.6 143.2 147.0 145.0 1353.0 ¥ 1557.0 ¥ 133.4 133.2
2 136.2 122.3 126.3 96.2 92.9 107.8 162.7 151.8
3 105.5 112.7 47.4 99.0 58.9 74.8 129.4 139.3
4 N.D. N.D. @ 136.9 144.8 82.5 87.7 185.4 199.8
5 70.6 73.1 76.7 97.4 100.3 95.2 129.4 143.0
6 143.7 161.8 105.2 127.6 83.1 108.2 503.0 ¥ 587.9 ¥
7 109.6 108.3 88.7 83.3 81.7 71.4 1323 133.2
8 108.5 133.8 115.2 134.1 104.1 117.4 126.3 127.3
9 65.8 64.5 N.D. D2 N.D. D2 76.7 73.4 113.8 105.1
Lab. No atrazine azamethiphos azinphos-methyl benfluralin
1 117.3 118.8 386.9 374.8 143.4 145.4 89.5 94.8
2 114.5 115.8 208.8 234.5 102.4 78.8 123.4 120.1
3 89.6 113.5 110.4 132.9 105.8 121.3 93.5 96.6
4 111.5 1123 ND. D  ND."™ 1952 198.7 129.3 140.5
5 106.4 114.7 N.D. @ N.D. 2 16.4 94.0 96.7 108.0
6 144.7 ¥ 162.6 ¥ 151.2 172.9 2113 249.4 87.9 111.2
7 100.8 101.6 145.1 142.2 143.6 150.1 97.2 97.7
8 99.8 109.0 N.D. @ N.D. 2 55.4 145.6 104.3 108.8
9 58.8 ¢ 544 Y N.D. D2 N.D. ") 681.6 ¥ 626.9 ¥ 75.5 70.5
Lab. No benoxacor a-BHC S-BHC y-BHC
1 129.8 141.5 104.7 108.6 84.8 86.1 87.8 85.9
2 154.0 132.7 89.5 97.0 89.5 93.2 93.7 99.3
3 98.2 102.0 98.8 102.8 96.9 98.0 65.5 68.1
4 188.9 202.6 107.7 112.6 108.3 111.4 100.8 103.6
5 103.7 118.6 97.7 105.7 107.1 115.7 43.6 47.8
6 1543 182.9 113.8 123.9 1233 132.7 92.1 101.7
7 106.5 108.4 89.0 88.0 94.6 90.6 93.7 83.9
8 113.7 124.3 107.5 117.0 91.7 101.1 1835 ¥ 120.6 ¥
9 60.5 57.1 94.5 96.8 529 514 434 323
1) Not Detected
2) Without analysis

3) Data excluded by Cochran test
4) Data excluded by Grubbs test
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Table 4-2 (2)  Collaborative study (alfalfa) (continued)

(ng/kg)
Lab. No 0-BHC bifenthrin bromacil bromobutide
1 102.9 108.7 88.6 934 138.2 139.1 102.0 107.0
2 107.8 1133 1153 1133 18053 ¥ 995.8 3 109.8 113.5
3 93.9 97.2 85.8 84.1 126.2 137.8 113.9 114.9
4 93.8 97.1 131.9 143.2 184.2 171.0 122.5 127.0
5 98.8 104.9 79.3 85.7 137.0 144.0 97.5 104.4
6 114.1 127.2 117.9 135.0 254.5 222.2 118.7 126.6
7 91.6 90.6 94.6 92.4 115.5 136.4 112.3 114.9
8 90.8 110.8 104.3 97.0 128.3 131.5 109.4 120.8
9 472 9 44.8 Y 87.3 77.6 78.6 76.0 ND. "  ND. D
Lab. No bromophos bromopropylate bupirimate butamifos
1 101.0 100.8 108.7 111.2 110.0 108.4 127.6 140.7
2 104.6 106.6 133.1 126.4 119.9 114.7 147.7 148.5
3 79.0 92.5 96.9 100.6 88.9 109.6 86.4 88.0
4 98.0 105.6 137.7 150.8 112.2 121.2 162.8 172.1
5 81.9 85.6 109.7 119.9 104.7 113.0 122.5 141.8
6 1169 ¥ 163.8 ¥ 276.8 ¥ 313.6 ¥ 185.0 219.3 145.0 171.6
7 99.7 96.9 123.8 119.1 154 9 98.4 ¥ 140.1 143.1
8 108.8 112.4 1133 112.6 114.2 126.2 133.5 153.0
9 61.0 56.1 76.4 73.6 66.2 64.7 129.9 119.9
Lab. No cadusafos carfentrazone-ethyl chlorbenzilate cis -chlordane
1 214.6 206.3 1133 121.7 121.0 117.5 80.7 89.5
2 125.4 122.7 149.8 144.0 128.1 117.4 36.2 484 9
3 123.4 132.7 101.7 100.0 100.6 104.6 90.5 87.4
4 175.7 183.1 1353 139.5 129.1 140.8 92.6 100.4
5 176.1 204.4 123.0 136.3 110.9 120.9 84.9 90.6
6 2479 274.0 149.2 175.0 2104 9 228.1 9 103.3 111.8
7 121.1 122.5 118.7 124.7 115.4 114.2 88.4 84.9
8 175.1 208.8 121.9 128.0 119.6 125.9 95.8 99.5
9 87.4 82.9 117.3 103.3 73.7 68.0 536 Y 492 9
Lab. No oxychlordane trans -chlordane chlorfenapyr (E)-chlorfenvinphos
1 76.5 82.2 85.1 99.5 94.9 100.2 118.1 125.2
2 282 354 9 38.8 50.7 105.4 112.6 103.3 112.2
3 89.4 87.6 923 89.0 81.1 86.0 125.7 128.8
4 98.7 104.7 101.5 110.9 89.2 93.2 130.2 136.0
5 82.6 90.2 86.7 92.1 109.2 114.0 111.3 122.2
6 98.2 108.2 103.7 114.7 123.9 137.4 131.4 148.2
7 84.6 86.9 90.0 89.0 98.7 96.6 112.3 114.7
8 90.7 94.3 102.6 107.0 117.6 116.2 112.6 128.1
9 487 9 46.8 ¥ 56.9 51.2 84.6 78.8 122.5 110.5

1)~4) See Table 4-1 (1)
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Table 4-2 (3)  Collaborative study (alfalfa) (continued)

(ng/kg)
Lab. No (Z)-chlorfenvinphos chlorpropham chlorpyrifos chlorpyrifos-methyl
1 116.5 121.0 129.1 134.1 104.4 101.8 79.3 78.7
2 117.9 123.2 131.8 132.8 111.3 112.5 119.9 114.2
3 124.1 127.8 117.2 123.6 72.9 88.0 85.7 96.4
4 135.1 139.7 123.9 123.7 95.6 102.7 93.9 104.6
5 106.4 116.8 118.4 130.2 91.2 96.1 84.7 90.8
6 129.7 145.6 148.6 161.0 112.8 ¥ 1492 3 137.4 164.8 3
7 116.6 115.0 114.5 114.9 97.3 98.4 94.8 96.9
8 115.5 131.8 108.2 118.1 104.6 106.6 120.9 117.1
9 104.3 99.1 85.8 80.5 57.4 51.7 58.8 57.0
Lab. No  chlorthal-dimethyl coumaphos cyanophos cyfluthrin
1 109.2 107.4 N.D. D2 242 661.2 649.0 270.8 352.9
2 79.7 89.6 80.0 49.2 123.6 117.4 108.2 101.3
3 94.0 95.2 9.9 0.4 113.1 119.5 110.1 97.6
4 100.6 107.0 41.8 28.7 105.1 111.5 396.3 466.5
5 96.7 103.7 N.D. W@ 231 % 101.0 110.6 111.4 211.1
6 112.8 121.9 6.5 7.4 719.6 646.7 165.5 204.3
7 94.6 96.3 11.9 12.5 125.2 109.3 125.1 132.0
8 109.2 119.5 N.D. W@ N.D. " 609.0 698.9 10.6 49
9 59.1 54.8 N.D. D2 N.D. D% 60.1 62.0 225.8 201.3
Lab. No cyhalothrin cypermethrin cyproconazole o.,p'-DDD
1 511.0 ¥ 494.6 Y 129.2 154.7 111.5 116.3 92.1 96.0
2 108.1 105.1 508.3 4493 110.5 92.1 100.7 106.0
3 101.0 94.0 ND. Y 2592 % 98.2 99.8 83.9 81.9
4 148.4 169.5 508.3 4493 118.1 115.8 98.9 107.5
5 90.4 102.4 161.2 167.5 145.2 157.1 88.6 95.4
6 218.0 ¥ 2949 ¥ 235.1 364.7 157.2 117.2 99.9 110.8
7 110.4 111.8 325.0 253.3 87.3 113.5 88.9 88.8
8 101.3 100.5 N.D. W@ N.D. D 92.7 111.7 96.4 104.1
9 91.4 84.3 128.1 186.7 152.5 139.6 58.8 54.4
Lab. No p.p'-DDD o .p'-DDE p.p'-DDE o0,p'-DDT
1 97.1 105.9 81.1 86.0 79.7 85.7 86.9 95.7
2 105.6 109.3 84.0 86.7 89.0 95.2 139.3 125.6
3 95.8 91.0 94.4 91.3 83.1 78.9 83.8 80.9
4 109.7 118.2 87.8 97.1 87.4 95.8 106.4 117.9
5 93.8 100.8 87.0 93.7 90.6 102.0 93.3 101.8
6 123.5 138.1 100.7 110.5 99.5 107.9 97.9 116.3
7 108.7 108.4 89.4 87.5 81.4 82.5 121.1 121.0
8 102.1 101.8 104.6 107.8 100.3 106.6 129.6 139.0
9 73.7 64.7 515 9 452 9 53.4 48.1 64.5 58.0

1)~4) See Table 4-1 (1)
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Table 4-2 (4)  Collaborative study (alfalfa) (continued)
(ng/kg)

Lab. No p.p'-DDT deltamethrin diazinon dichlorvos

1 93.7 104.7 72.6 89.2 125.3 129.2 13.3 9.1

2 219.7 ¥ 1852 ¥ 125.9 137.3 128.1 120.9 11.2 11.1

3 82.4 81.3 59.5 67.6 1152 119.1 9.8 13.9

4 99.8 108.5 137.1 155.5 130.0 136.0 N.D. @ N.D.

5 98.3 107.6 118.3 136.9 134.8 148.0 N.D. D? N.D. D2

6 1492 ¥ 2122 9 120.9 168.5 115.0 ¥ 148.0 ¥ N.D. "2 N.D. "

7 95.4 94.7 124.4 129.6 113.9 117.3 43 3.7

8 139.9 144.1 107.0 117.4 117.6 126.2 N.D. D? N.D. D?

9 70.0 64.4 185.7 171.1 78.7 4 758 4 N.D. 7 N.D. "
Lab. No diclofop-methyl dicloran dieldrin difenoconazole

1 105.3 109.0 125.9 131.0 93.6 97.7 119.8 128.9

2 191.1 ¥ 1122 ¥ 118.2 123.3 113.3 109.2 128.9 99.3

3 91.9 94.5 68.2 84.0 85.3 89.2 138.2 161.6

4 124.0 129.7 165.1 168.7 92.7 100.9 150.2 157.0

5 107.3 117.9 109.6 124.6 94.1 102.0 154.7 160.4

6 142.4 154.4 120.8 146.2 84.6 99.4 170.4 238.0

7 103.0 100.0 111.2 1114 86.0 84.3 88.0 120.5

8 120.1 132.0 116.6 130.2 96.2 98.0 128.2 120.0

9 99.8 96.2 96.7 90.5 50.5 4 46.8 ¥ 174.5 167.4
Lab. No dimepiperate dimethametryn dimethenamid dimethoate

1 123.8 122.3 02 2 N.D. Y 106.2 107.8 103.4 103.4

2 150.3 148.9 116.7 112.3 112.1 116.3 124.3 107.5

3 145.2 156.2 82.3 101.8 116.8 118.2 139.1 154.9

4 97.0 104.5 121.0 127.4 115.8 120.4 479.8 ¥ 541.0 ¥

5 124.3 140.6 93.6 102.8 108.1 115.0 120.4 129.5

6 166.3 191.4 135.6 162.6 113.2 124.8 456.9 ¥ 1166.3 ¥

7 162.9 159.4 98.5 100.7 106.3 104.4 122.2 145.9

8 120.3 147.4 103.9 112.4 112.6 127.8 104.5 192.8

9 93.7 92.3 59.1 58.8 76.6 ¥ 723 Y N.D. 2 N.D. 2
Lab. No diphenamid ediphenphos endrin EPN

1 122.7 121.7 159.7 153.8 109.0 117.3 113.7 112.9

2 118.7 114.3 162.5 163.1 112.8 116.9 838.4 ¥ 163.2 ¥

3 106.1 111.7 184.8 212.5 151.8 129.8 82.3 93.8

4 114.9 120.3 181.4 193.5 114.5 122.5 179.7 193.0

5 95.4 104.0 153.6 168.5 102.9 118.3 117.6 127.3

6 130.2 138.0 3314 9 3828 ¥ 2543 9 256.9 ¥ 180.8 ¥ 2212 9

7 102.0 99.6 143.8 141.6 101.8 101.2 148.4 141.0

8 109.1 118.1 132.8 141.4 125.5 128.8 114.7 1111

9 547 9 51.6 ¥ 262.1 ¥ 2452 Y 90.4 83.4 83.3 77.2

1)~4) See Table 4-1 (1)
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Table 4-2 (5)  Collaborative study (alfalfa) (continued)

(ng/kg)

Lab. No ethalfluralin ethion ethofumesate ethoprophos

1 85.9 90.6 105.8 110.3 105.9 101.4 121.5 124.2

2 110.3 99.8 132.6 123.7 114.2 116.2 115.5 113.1

3 91.2 99.1 91.2 94.6 112.9 113.2 113.1 121.1

4 126.0 144.5 157.7 170.2 120.7 121.8 134.8 135.2

5 90.8 103.4 101.8 112.6 91.8 97.3 119.3 137.9

6 102.4 123.5 2184 Y 2553 9 105.5 112.4 189.1 ¥ 2239 ¥

7 93.9 89.2 107.5 99.4 100.9 102.1 111.1 110.4

8 92.7 91.4 116.4 118.8 95.0 107.0 116.2 131.7

9 53.2 50.0 73.7 68.1 56.0 ¥ 53.8 65.0 ¥ 594 9
Lab. No etofenprox etridiazole etrimphos fenarimol

1 96.7 95.4 112.1 108.9 101.2 105.7 130.3 1355

2 128.0 116.9 130.3 97.2 122.0 107.4 127.7 132.2

3 83.9 86.5 39.3 78.9 110.6 116.5 107.5 107.9

4 157.1 175.0 99.1 107.6 98.0 108.6 162.8 168.5

5 92.4 101.2 79.8 102.2 98.8 109.3 142.8 166.0

6 2541 % 369.2 ¥ 138.8 200.8 1344 9 1543 9 154.7 149.6

7 116.4 114.9 84.1 80.2 99.7 104.6 111.2 111.4

8 113.1 115.4 114.6 127.6 110.9 115.9 126.6 159.4

9 87.6 78.6 45.6 42.1 58.1 9 534 9 124.6 118.3
Lab. No fenbuconazole fenitrothion fenothiocarb fenpropathrin

1 109.1 114.0 111.5 111.0 121.4 121.6 92.0 93.3

2 105.8 74.6 148.6 138.3 108.7 113.8 134.6 114.6

3 80.4 93.9 89.0 94.0 106.0 112.6 81.6 85.8

4 149.1 161.1 183.9 198.9 127.6 132.3 140.7 166.0

5 165.9 156.6 99.1 115.7 130.4 144.6 80.9 90.0

6 200.4 182.3 185.3 221.6 128.9 151.0 160.1 208.6

7 61.7 105.7 165.8 160.9 102.8 102.4 100.7 96.9

8 99.6 88.2 125.0 129.1 97.3 111.1 90.4 91.1

9 144.2 136.0 75.1 75.3 105.2 102.4 3443 9 3133 9
Lab. No fenpropimorph fenthion fenvalerate fipronil

1 34 9 3.8 9 72.1 78.3 98.2 122.3 98.0 102.9

2 135.5 114.1 111.0 90.4 126.5 123.9 125.3 1153

3 96.9 100.3 53.7 91.1 112.8 165.5 108.6 111.9

4 106.1 114.4 82.9 95.7 152.4 180.4 135.8 148.6

5 78.6 82.4 53.2 61.1 93.7 106.4 96.2 107.8

6 108.1 121.1 108.7 120.8 221.6 ¥ 2832 9 139.7 153.6

7 130.0 104.0 81.4 85.0 136.9 135.6 125.4 132.6

8 107.6 114.2 73.1 74.0 109.7 106.7 107.1 111.8

9 522 9 51.0 ¥ 454 42.6 110.3 101.2 N.D. 7 N.D. "

1)~4) See Table 4-1 (1)
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Table 4-2 (6)  Collaborative study (alfalfa) (continued)

(ng/kg)
Lab.No  flamprop-methyl flucythrinate fludioxonil flumiclorac pentyl
1 1159 116.3 94.9 102.7 281.5 ¥ 298.4 ¥ 111.3 107.1
2 118.4 113.8 140.6 138.2 96.7 113.6 145.4 133.1
3 103.8 107.5 104.5 102.5 52.5 55.6 103.1 110.6
4 124.9 130.2 169.4 202.2 97.7 100.6 223.1 ¥ 262.5 Y
5 110.0 119.5 142.0 157.3 98.8 106.8 113.9 126.3
6 148.5 ¥ 159.6 164.4 210.2 72.4 79.6 400.6 ¥ 500.6 ¥
7 99.9 103.4 137.0 138.4 111.5 116.2 142.0 143.8
8 107.5 1153 129.6 137.2 112.5 111.3 128.2 120.0
9 623 ¥ 577 9 253.1 214.4 99.9 88.8 139.7 137.9
Lab. No flumioxazin flutolanil flutriafol fluvalinate
1 137.8 144.3 125.3 125.7 96.9 98.0 90.7 101.6
2 167.1 169.8 115.6 116.2 80.6 40.0 131.9 134.6
3 107.1 108.6 99.3 102.5 71.4 75.4 80.2 85.5
4 197.3 206.8 169.2 180.2 N.D. D? N.D. D2 1322 161.8
5 105.2 114.8 114.1 124.1 97.1 79.5 116.2 137.6
6 169.1 176.7 145.1 3 101.7 2 N.D. ? N.D. " 13538 173.0
7 147.2 151.3 119.2 125.7 339 56.6 137.7 148.1
8 117.7 143.0 126.4 140.4 N.D. V¥ N.D. D 1243 127.2
9 3444 9 337.8 9 75.6 73.0 80.9 70.6 228.7 208.4
Lab. No fosthiazate halfenprox heptachlor heptachlor-epoxyde
1 184.6 190.2 82.2 90.2 92.4 99.9 97.0 107.8
2 163.8 168.2 141.6 130.0 49.0 72.5 53.6 62.0
3 203.1 222.6 72.4 73.2 95.0 95.0 86.9 88.4
4 181.8 188.0 189.4 211.6 97.7 106.2 95.9 104.4
5 187.3 196.4 100.1 109.2 91.7 103.2 88.1 94.7
6 203.3 185.5 181.9 ¥ 231.7 ¥ 106.0 131.1 103.3 113.3
7 1343 148.8 111.9 117.8 86.1 91.0 85.5 84.8
8 1342 165.4 98.6 102.3 1144 121.8 98.8 101.4
9 215.7 202.6 99.5 92.0 63.2 60.1 61.0 55.5
Lab. No hexaconazole hexazinone imazamethabenz iprobenfos
methyl ester
1 1234 121.6 43 4.2 50.6 52.8 125.6 1314
2 112.6 104.6 84.3 ¥ 30.5 Y 152.0 154.3 154.1 143.4
3 104.3 105.7 10.0 11.6 89.7 93.6 134.2 142.3
4 119.8 118.6 72.9 81.0 106.7 96.3 148.1 154.0
5 159.5 169.0 44.8 46.1 155.5 171.7 122.2 137.6
6 137.6 149.6 34.4 31.1 116.1 96.9 275.8 ¥ 338.7 ¥
7 97.8 118.4 24.4 18.6 52.9 50.0 130.3 130.6
8 126.5 147.1 37.5 45.5 345 47.0 1304 140.4
9 2584 ¥ 239.8 4 46.6 46.8 34.1 31.0 94.9 95.3

1)~4) See Table 4-1 (1)
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Table 4-2 (7)  Collaborative study (alfalfa) (continued)

(ng/kg)

Lab. No isazofos isofenphos isoprothiolane kresoxim-methyl

1 104.8 111.7 95.0 99.8 122.4 126.5 114.7 1153

2 154.3 145.8 117.2 110.4 120.0 118.1 120.0 108.3

3 118.9 128.7 90.0 100.6 106.7 103.0 103.5 106.6

4 118.0 125.7 114.0 126.9 122.0 1314 126.4 135.7

5 125.5 140.1 94.8 103.3 104.6 119.8 105.9 116.0

6 171.2 197.9 131.9 165.5 153.5 ¥ 171.5 ¥ 156.8 ¥ 180.6 ¥

7 151.6 165.1 102.5 104.1 125.6 127.0 101.6 102.3

8 135.5 139.7 106.3 117.7 110.9 123.0 113.6 123.6

9 68.5 62.8 61.5 57.0 61.5 ¥ 56.5 ¥ 65.7 ¥ 62.6 ¥
Lab. No malathion metalaxyl methacrifos methidathion

1 121.6 117.0 56.1 57.6 122.2 124.5 136.6 124.6

2 138.5 128.2 172.7 160.4 96.3 95.5 142.6 144.2

3 108.2 115.0 21.1 28.8 86.1 102.6 138.2 137.8

4 128.2 134.6 92.9 100.7 111.4 116.9 N.D. Y2 N.D. D2

5 99.6 112.8 52.8 31.3 110.0 116.4 197.3 250.1

6 207.4 ¥ 2393 ¥ 171.8 ¥ 435 Y 116.9 124.9 210.6 261.8

7 115.8 110.5 16.6 24.2 96.3 95.9 123.6 123.4

8 118.3 1354 19.8 14.2 90.8 110.3 124.8 148.6

9 71.2 62.6 43.5 43.2 60.6 55.7 1433 131.9
Lab. No methoxychlor metolachlor (E)-metominostrobin mevinphos

1 98.1 105.6 115.6 115.0 129.6 126.0 82.1 77.1

2 192.0 160.9 129.2 118.7 111.4 132.5 41.4 40.3

3 83.2 83.7 102.3 106.9 109.2 100.6 49.5 52.6

4 120.9 131.4 118.0 125.8 145.7 150.1 62.9 63.4

5 107.8 119.7 95.5 105.8 133.5 143.8 57.0 52.3

6 156.9 182.5 1334 148.7 152.2 154.4 52.3 71.5

7 97.2 99.2 101.2 102.1 106.1 107.5 74.9 88.0

8 141.2 150.8 115.0 122.7 120.9 141.3 38.6 41.3

9 84.0 80.0 58.4 55.1 108.8 101.3 78.7 70.2
Lab. No napropamide nitrothal-isopropyl oxadiazon oxadixyl

1 140.8 138.3 91.0 96.1 99.6 101.3 6.1 2 N.D. "

2 136.0 131.3 137.4 124.9 105.2 106.3 33.1 28.2

3 95.6 105.1 76.0 87.8 93.2 92.5 12.9 16.4

4 121.3 120.8 179.9 207.9 104.5 110.3 N.D. 2 N.D. D2

5 121.6 127.1 92.5 103.4 88.3 93.7 18.1 12.6

6 128.1 151.2 104.6 122.6 107.4 ¥ 125.1 9 16.7 8.1

7 139.8 135.0 125.5 122.6 97.5 96.4 118.4 179.1

8 120.3 141.2 108.4 109.9 109.1 114.3 N.D. "2 N.D. "

9 94.5 88.9 62.0 59.0 63.7 64.6 53.7 47.7

1)~4) See Table 4-1 (1)
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Table 4-2 (8)  Collaborative study (alfalfa) (continued)

(ng/kg)

Lab. No parathion parathion-methyl penconazole pendimethalin

1 123.6 129.1 114.0 113.9 106.1 104.6 82.6 93.4

2 138.7 140.3 156.6 142.3 127.8 117.4 141.4 128.1

3 104.0 ¥ 109.0 ¥ 115.5 121.6 96.6 102.3 99.9 105.4

4 159.9 ¥ 169.0 ¥ 159.8 171.9 111.6 112.7 155.1 172.7

5 117.4 136.2 97.7 1124 107.8 121.9 94.4 105.8

6 121.0 156.9 170.1 203.3 138.2 157.0 129.6 157.3

7 139.8 126.7 140.4 136.1 100.5 109.3 117.0 112.4

8 127.7 139.1 122.5 124.0 123.8 131.9 103.7 109.1

9 139.0 134.5 78.4 74.7 64.0 60.3 61.1 59.9
Lab. No cis -permethrin trans -permethrin phenothrin phenthoate

1 87.8 97.8 89.7 102.5 91.0 98.6 100.5 103.8

2 113.0 1159 124.1 122.3 123.7 111.6 129.5 114.0

3 93.6 90.3 90.9 87.1 86.1 87.3 90.1 94.4

4 1572 9 171.2 9 149.2 160.8 150.1 169.6 107.4 116.3

5 95.0 103.2 98.9 106.2 92.7 101.4 90.2 105.0

6 111.6 130.3 117.4 126.2 288.5 ¥ 339.8 Y 149.6 1833 ¥

7 99.0 95.6 103.3 104.2 90.0 101.5 104.9 101.3

8 107.0 107.3 104.4 106.3 103.1 102.6 101.6 95.1

9 116.1 99.8 108.8 96.3 73.8 65.9 58.0 53.1 9
Lab. No phorate phosalone phosmet phosphamidon

1 82.8 85.2 124.4 131.0 127.2 113.0 75.4 80.3

2 112.6 99.9 140.7 142.2 179.4 166.8 52.5 53.1

3 57.6 67.0 77.9 92.0 86.7 108.5 224 40.1

4 1145 104.0 145.4 152.8 171.9 177.5 ND."™  ND."

5 60.9 80.8 125.3 131.1 102.6 107.3 66.9 39.7

6 121.0 153.9 205.3 ¥ 293.5 ¥ 858.0 ¥ 11273 % 88.3 70.2

7 83.6 87.8 121.9 122.8 130.1 131.0 38.1 40.8

8 75.0 81.1 108.2 127.4 120.2 122.6 19.5 224

9 42.9 40.1 190.8 168.0 137.6 122.7 115.6 113.2
Lab. No picolinafen piperophos pirimiphos-methyl procymidone

1 0.6 4.0 246.7 240.0 113.2 118.6 116.2 113.2

2 77.2 51.6 162.8 162.6 122.1 121.9 117.9 110.7

3 14.9 2.9 126.3 1154 113.2 114.4 99.1 102.4

4 46.2 47.0 189.1 200.8 105.3 109.2 96.1 103.8

5 11.9 22.0 152.5 168.0 100.2 108.2 92.1 100.5

6 9.1 5.8 164.3 195.1 115.6 132.8 106.4 118.0

7 10.0 9.6 137.1 134.8 101.1 102.9 98.0 95.0

8 N.D. N.D. " 132.9 139.9 102.9 112.9 112.0 115.5

9 N.D. "2 N.D. "  288.1 276.7 72.8 Y 68.1 ¥ 521 9 49.1 9

1)~4) See Table 4-1 (1)
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Table 4-2 (9)  Collaborative study (alfalfa) (continued)

(ng/kg)

Lab. No profenofos prometryn propachlor propanil

1 128.6 122.0 N.D. 04 ? 126.6 124.0 125.5 126.4

2 129.7 127.2 3012 ¥ 602.2 3 125.9 129.1 116.1 115.1

3 120.6 136.4 109.5 122.2 112.2 115.6 939 ¥ 92.6 ¥

4 122.4 138.0 96.1 103.5 133.0 136.9 121.0 122.0

5 104.0 114.2 97.4 109.3 128.6 135.5 124.2 134.3

6 249.7 3 299.6 ¥ 146.0 ¥ 148.1 ¥ 134.4 144.9 111.0 126.8

7 136.6 138.2 104.6 102.4 109.0 111.1 115.0 117.8

8 113.3 100.7 N.D. W@ N.D. " 1108 131.1 120.0 140.7

9 89.5 82.4 N.D. N.D. D 76.6 ¥ 70.8 4 1651 ¥ 152.5 9
Lab. No propargite propazine propetamphos propham

1 108.8 100.4 114.2 117.5 189.6 192.4 117.7 121.4

2 103.5 73.9 96.6 93.2 118.2 107.7 116.6 114.6

3 100.9 98.5 113.3 121.5 94.0 96.4 97.4 105.1

4 132.4 144.2 103.1 108.5 617.8 ¥ 621.9 4 108.4 112.5

5 117.2 117.8 114.2 125.6 98.8 108.8 113.6 125.1

6 136.6 151.0 143.3 153.0 145.0 155.0 109.3 111.6

7 84.3 90.7 89.4 91.4 99.5 124.3 16911 ¥ 14750 ¥

8 93.8 125.2 88.9 98.1 98.7 103.1 95.7 111.5

9 N.D. D? N.D. D? 50.5 46.6 54.7 53.0 68.6 ¥ 64.8 ¥
Lab. No propiconazole pyraclofos pyridaben pyridaphenthion

1 162.8 149.0 21.3 29.1 103.5 107.2 129.1 128.7

2 118.7 164.2 151.1 123.1 142.2 147.1 159.5 148.6

3 173.1 195.5 77.0 41.1 95.0 95.3 107.3 118.1

4 190.2 190.7 102.4 119.2 167.6 186.7 204.8 214.4

5 265.6 292.8 23.8 53.3 109.5 118.8 109.8 120.4

6 102.5 122.3 103.0 36.1 158.2 157.4 5349 ¥ 620.3 ¥

7 105.4 181.6 32.3 20.7 103.4 111.4 140.6 137.4

8 182.6 198.8 N.D. W@ N.D. " 100.0 112.8 125.1 132.6

9 203.5 189.0 N.D. 1 ND. " 1277 118.3 115.6 103.1
Lab. No pyriproxyfen quinoclamine quinoxyfen quintozene

1 101.0 103.5 9.1 12.6 13.8 19.8 90.1 83.2

2 133.1 128.4 542 3 307 ¥ 69.0 55.8 46.6 59.6

3 87.0 90.3 1.7 24 26.9 2.4 56.4 55.7

4 115.8 126.2 N.D. N.D. " 59.1 64.6 102.6 1153

5 137.9 152.1 15.1 18.9 N.D. @ 228 2 53.3 71.0

6 1453 151.1 29.4 32.6 15.2 6.5 43.8 44.1

7 110.7 111.0 14.3 13.6 9.6 10.4 87.2 82.1

8 104.5 122.8 N.D. W@ N.D. D 8.5 10.3 82.2 70.0

9 162.7 152.4 N.D. " N.D. D 25.6 32.4 N.D. 7 N.D. "

1)~4) See Table 4-1 (1)
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Table 4-2 (10)  Collaborative study (alfalfa) (continued)
(ng/kg)
Lab. No silafluofen tebuconazole tebufenpyrad tecnazene
1 90.0 93.2 114.3 114.2 109.1 105.2 110.5 110.7
2 118.2 118.8 125.5 109.4 141.8 141.9 96.1 90.4
3 93.6 86.9 88.1 108.9 104.8 107.3 65.7 87.6
4 137.9 148.9 137.4 135.7 125.7 136.9 96.2 97.5
5 76.0 82.7 144.4 165.7 103.3 110.6 92.3 103.7
6 113.9 133.5 254.9 9 291.5 133.7 149.5 103.4 134.0
7 99.0 97.7 109.5 135.1 108.3 106.8 92.2 90.1
8 110.5 112.0 128.3 153.3 118.0 119.0 95.7 101.1
9 108.4 95.6 125.8 123.6 108.6 97.8 45.7 414
Lab. No tefluthrin terbacil terbufos terbutryn
1 80.7 86.7 172.6 162.1 112.7 117.4 59.8 9 555 9
2 105.1 103.3 203.8 192.2 109.2 97.7 119.6 114.5
3 78.7 79.0 183.6 180.7 75.7 83.2 102.4 113.5
4 96.5 107.5 160.8 159.8 107.9 1194 118.1 121.5
5 86.8 93.6 208.0 ¥ 261.0 ¥ 75.7 86.1 101.2 112.2
6 94.7 105.8 561.5 ¥ 669.9 ¥ 138.0 162.1 105.6 120.5
7 80.8 81.5 162.4 163.8 98.5 101.6 99.8 100.8
8 101.0 110.6 157.8 168.0 102.3 101.2 112.3 129.1
9 59.5 55.7 N.D. D2 N.D. D 51.1 50.2 85.0 ¥ 80.8 ¥
Lab.No tetrachlorvinphos tetraconazole tetradifon thiobencarb
1 123.5 125.5 102.6 107.7 101.9 104.2 105.7 103.2
2 141.2 133.7 125.5 108.2 112.2 108.1 117.9 119.3
3 145.8 160.3 109.5 113.8 86.2 98.5 100.5 102.2
4 127.7 136.6 99.0 101.5 114.6 120.5 117.1 124.9
5 108.3 118.7 96.5 106.4 94.9 105.9 124.0 127.4
6 272.4 7 3253 9 130.7 135.0 124.5 137.2 126.8 141.4
7 107.7 117.1 88.7 109.7 95.7 78.2 99.7 109.0
8 120.9 133.2 106.1 111.3 100.9 99.8 105.7 119.7
9 85.4 82.7 68.5 63.8 56.7 53.4 71.0 66.7
Lab. No tolylfluanid triadimefon triadimenol tri-allate
1 40.5 40.5 1144 117.1 158.6 165.4 102.0 103.0
2 104.2 103.3 111.9 1194 139.2 139.9 101.5 103.6
3 40.7 51.0 108.7 109.3 88.8 104.1 87.6 90.9
4 45.6 57.7 129.7 136.4 N.D. " N.D. " 86.4 92.5
5 52.5 57.2 1534 175.9 226.1 253.9 97.4 102.0
6 67.3 83.7 128.3 140.7 82.8 ¥ 177.0 ¥ 112.2 124.3
7 68.6 63.5 106.0 106.0 114.1 127.0 87.4 92.3
8 62.0 62.4 126.4 147.1 119.5 144.2 99.6 109.3
9 38.4 37.3 96.7 92.9 1554 141.3 59.7 60.0

1)~4) See Table 4-1 (1)
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Table 4-2 (11)

(ng/kg)
Lab. No trifloxystrobin trifluralin vinclozolin
1 121.5 115.7 102.8 107.7 107.7 103.7
2 128.5 121.4 127.5 1243 114.2 107.7
3 953 102.7 101.4 104.7 101.1 104.6
4 161.6 175.0 131.8 142.8 104.0 117.6
5 110.1 123.4 102.2 116.4 94.0 100.9
6 309.3 ¥ 358.2 108.7 136.4 152.7 ¥ 171.6 ¥
7 108.7 107.5 86.2 81.1 103.0 96.1
8 113.7 118.6 106.0 105.0 105.0 109.9
9 71.3 70.9 91.4 81.0 52.0 ¥ 49.1 ¥

1)~4) See Table 4-1 (1)

Collaborative study (alfalfa) (continued)
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Table 5  Instruments used in the collaborative study

Lab. No. GC-MS Column (i.d.xlength, film thickness)
Restek Rtx-5MS
(0.25 mmx30 m, 0.25 pm)
Agilent HP-5ms
(0.25 mmx30 m, 0.25 pm)
Agilent Technologies 6890 Agilent HP-5ms

5973N (0.25 mmx30 m, 0.25 pm)
Restek Rtx-5MS
(0.25 mmx30 m, 0.25 pm)

1 Shimadzu GCMS-QP2010

2 Shimadzu GCMS-QP2010

4 Shimadzu GCMS-QP2010

5 Agilent Technologies 6890GC Agilent HP-5MSi

5975 inert MSD (0.25 mmx30 m, 0.25 pm)
6 Agilent Technologies 6890N Agilent HP-5MSi

5973 (0.25 mmx30 m, 0.25 pm)
7 Agilent Technologies 5890series Il plus  J&W DB-5ms

5972 series (0.25 mm*30 m, 0.25 pm)
g Agilent Technologies 6890N Agilent HP-5ms

5973 inert MSD (0.25 mmx30 m, 0.25 pm)
9 Agilent Technologies 6890N Agilent HP-5ms

5973 inert MSD (0.25 mmx30 m, 0.25 pm)

6 F&H
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L7120, REEEHEAEEL T VT 707 7 2 AT 9 RBR=EIZ 38\ T [A R & 5206 L 7-.
9 MEBRE LV HENDH Y, HEREGE 2 AT L 72 B IKOBER B N HOR LR K OV == ) 73 80K &
IXFERFEHE R 72 (RSD, X TV RSDgR) & L T 2.5~48% K& Y 6.0~130% T d - 7=.

T2, FHEIED 50%~200%TH Y, 7235732 HorRat 28 2.0 LA FOEIKIX 137 TH - 7=
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WFIERT, tHHEAN B AR @S, WEEAN BRSO 2 —, WMEEA~A 2 FF 2 U
BEHEROBIT TV T 4 ANV AT DAARASEORREORIEH OB LR L ET.

x
1) BRGS0 B OB O R B S ICBT 2457 , BB 51 47 A 24 A, BEF0 51
HERERE S 35 B (1976).
2) BPIRFACHS, YEKHI B A, T fEHFZEHR A, 31, 39 (2006).
3) AOAC Official Methods of Analysis, Appendix D (2004).
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8 FMKPDAINAEYT, FALISLRURRILAE Yy TDRKIK
HAT TS T7EBENTHIZL B EEEDHMEING ER

BB KR, & EH

1 %

YRR 18 4E 5 H 29 B AT TR OB O 4y R S 1B 9 58 4 (B FD 51 4R 2 HE 5%
359%) O—EAKESN, R OREEE (60 M) OREEMNHRESLE .

NG T, FAE T TEARORAH » FICONTE, TNHEILE vy FITHBRELEH O
OfpFnE L CEBEAREINTHY, ZOEEEIZZAE, KE, I, LH2bAZL, v R
KT A ZIZHOWTIL 0.2 mg/kg, BHEIZOWTIEL0.7mgkg &L78> T 5.

SRR DDAV E o T, FAY T T ARBRU AL v FOSHEE, MHEANB AR R
W v 2 — 3R LI airiE 2o W T, MSEATBUE NEERS A AT (B Of) BEHOKPEN
BREME Y Z—) I W TEEZ YR A R L2 BT, ¥k 184 12 A 18 HIZE iz b
DTHD.

EFHOIL, REICOWTIHRMENGRER, Mok UREE, E& TREOBE FRIZO DM 521T-
O THETH.

il

2 EBAE
2.1 & OB
MAROEEFEE (E9 A2 L) MKHHE (9477 R) #ZF1 1 mm OfES D\ E il
W95 F THfL, GRS L.
22 EEHE
AR AT FEHE 6.200 12 K o 72
23 HEROEGE
1) Wik~ 777 BEREFR Prominence
2) EESNE  BEREF LCMS-2010EV
3) & O EAREN TR BEAU/NY Y = — % — MW-DR
4) EDoTHERS - APRHEPE SRR KS-3000P
5) R Loy EESS B L RYERTRL SCTI1SB
6) B—X U —T/oNURL—&— : BT HE LR N-1IN Y
7 %A Y Ut — KU Y Varian £ Chem Elut CE2050 (50 mL %)

3 WRRUEBER
3.1 WhnENGRER
AVENT X 2 EILER K O U RS FE & fes® 3 2 72 DI USRI AR BR & 5206 L 7=

T OMNTATEUE N BEMOKPE R R AN T v 4 — 4 F e v — KIS T
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ANEyTLELT, £98HAHZ LIC20 K200 pgkg Y&, T4 7 T A2 40 J 18600 pg/kg
FS B 2T L2 BHZ DWW T, RIEISHES T3 BT ZITV, ORISR O UK FE % 5k
O,

ZORER, Tablel D LBV, A% v 7 OFEEINZRIT 67.7~90.4%, Z Ol UKE L I AH xHE 4E
iz (RSD) & LTCS5.1% U FTHIz.

WIZ, A7 TAELT, &9 652 LIT20 K200 pgkg MM &, T4 7T A2 40 KO
600 pg/kg F2Y B2 TR L7 EHT DWW T, ARIEICHE - T 3 | 24TV, & ORI OWRE L
WA RO, ZOFER, Tablel D LBV, FA4 7 7 LOFH AT 80.1~92.4%, & D ki
LISEEIXRSD & LC94% L FCThoT-.

FIZ, RUAALEZ T ELT, E9HAZLIZ60 KLN300 ugkg Y&, 71 77 A2 120 &
Y900 pg/kg FHY EZ UL 723 BHZI DWW T, RIEICHES T 3[BT 21TV, £ ORI K O
WUMEEAZ RO, ZTOR, BEERO—EEZRMLT, LREL®, —&KE L CElE
S, Z20%, SREEZRB IR0, RURLE v 71E 20~40%FEFE DO EIILER LS 5
VAR A RN

FIT, RUANE y FIIBUEGE T TRETHD 2 & VR OB LT LV AT A Ui
MBIREEERAL TWD Z R EEBIE LT, EERIRNE, EODCoBEELITo72. 725 &,
BRI T SN, TOMEIT, Tablel DEEBY, XU ALY v T OFEIEILERT 57.5~64.8%,
Z DR UFSEIX RSD & LT 6.5%LL FTH o7z

ZDOZEMNDL, NANNE y FITHMEEE S AFE LR WIREE CIEER ZIRINT 5 L ST
FINENET T ENHDEEZ LN,

B, FMEGRBRTEONZ SIM 7 < 75 LD —f% Fig. 1 ITR LT,

Table1  Recoveries of cartap, thiocyclam and bensultap from 2 Kkinds of feed

(%)
Kind of pesticide Kind of feed Spikedlevel  \roan recovery® ~ RSD?
(ng/ke)
20 90.4 4.0
Corn
200 84.6 4.3
Cartap
40 86.5 5.1
Ryegrass
600 67.7 0.55
20 88.2 4.7
Corn
. 200 80.1 5.8
Thiocyclam
40 92.4 9.4
Ryegrass
600 85.1 4.9
60 61.2 1.3
Corn
300 64.8 6.5
Bensultap
120 57.5 2.8
Ryegrass
900 57.5 3.1
a) n=3

b) Relative standard deviation of repeatability
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Fig.1  SIM chromatograms of standard solution and sample solution

(A) Standard solution (The amount is 0.1 ng as nereistoxin.)
(B) Sample solution of corn (spiked with cartap at 200 pg/kg)

(Peak assignments: Nereistoxin)

3.2 EETREOHH TR

RIEOERETRE OB FIREZMRT D720, EH9LAZ LERTIA T TRCHNVE v T, F
F T TR ANE T ENENE RN L TZEHT D W TARIEIZHE - T 3 RO &21T0,
BoNT-E—27 0O SN ERkdT-.

HNE T T, BONTEE—=7 O SNEN 10 70 REE, EHBAZLENTA 7T R
BT, TNEN 20 KL N40 ugkg Thoto. ZDT EMBHILE v T OREDER TIRITEE
AR OREHCEE R TENZERL 20 LN 40 pgkg &2 bz, 7ok, £ OFEHEIGET 90.4 LY
86.5%, K LRSI R 2= (RSD) & L T4.0 K5.1% Th o7,

Fo, BHETRILSN I 3 &2 REND, fER R ORAE R TENEI 6 KT 12 pgkg
LR b,

FALI T AT, BOENEE—7DSNEN 10 E2DBER, E9bAZLERTA TR
IZBWT, 20 K40 pg/kg Thole. ZOZENLF AT T T AORIEDFE R TRITEEH LW
HZBOE R CTZNEIL 20 LN 40 pgkg L& X BV, 2B, ZOXEEIET 88.2 LT 92.4%,
MR LR IX RSD & LT 4.7 KN 9.4%ThH o 7=,

Flo, MRHTRIZ SN N 3 LR DRENG, SRR ORBER TZENEI 6 LT 12 pg/kg
LR BT,

RUANVE v T T, BoNTZE—27DSNEN 10 L7225 REX, EH5BbAZLEVNTA 7T
ZWZBWT, 60 KON 120 pgkg Thotz., ZDOZ LB RU ANV v T OARED EE T RIZEE
R OZBEE R CZEN T 60 LY 120 pgkg EE X bz, 728, ZOFEENHEIL 61.2 LY
57.5%, R UFSEEIZRSD & LT 1.3 KU28% CTh -7z,

E77, B TERIZ SN A 3 L 7R DM D, Sl OB th T2 24 18 K U8 36 ng/kg
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EREbL bR

4 FEH
BARI Y MERE R 2 M L 72 BRI IEE DlCE Sz, RIS v T, FAEV T T

LRORZANE  TOWRK 7 v~ b 7T 7HEESHTFHI K D EEIEIZ OV THRMNENGGER, Mk

URSEE, E&E FRAUBH TRICHDDME 2 Tolc & ZARDKERE15T-.

) INZy7LLT, £9HAZLICZ20 KTN200 pgkg tHY &, T4 77 AT 40 LT 600 ug/kg
FEMEAWIL, RIEIHE > THRINEINGUR 2 50 L 72 f5 R, £ 0 FBEINERIT 67.7~90.4%, £
DR UNE FE IR SHME R 722 (RSD) & LC5.1%LL FCTh o7z,

2) FTAVITAELELT, EHHATLIT20 KTN200 ugkg fHY &, 7 A 77 A2 40 LT 600 pg/kg
FISEZWML, AREICHE > THINEIGRER & F 0 U7/ 5, 2 ORI EIEEIT 80.1~92.4%, %
DK UKEEEIXRSD & LT 94% L FTHoT.

3) RUAAZ T ELT, EHHATLIT60 K300 pgkg tHY &, 74 7 7 AT 120 L T¥ 900
ng/kg HH2Y B A RN L, ARYEISHE > CTHINEIGGRER & FEhE U 725 5, & ORI RIS 1T 57.5~64.8%,
Z DR UREEIZRSD & LT 6.5%LL FTH- 72,

4) RHHIEEEZ N 2 D RNCHEER Z 3N L C, WMBIIGRBRS 2 £+ 5 &, N AH v 7135y
L, ZOENEMET T2 13 bHbEE2 LN

5) KIBIZLDAINE T ROTFAT T 7 LAOERETFRIFEEF L OB EF TEAZEN 20 L
40 pg/kg, M FERIZEE D R OB P TZ I 6 KON 12 pg/kg & REES S,

6) ARIEICRDNANE y TOERE FRITHEH RO E S TZENZN 60 LTV 120 pgkg, %
T BRI R K OV B R T2 a0 18 L TN 36 ng/kg & ALFED LTz,

x
1) BHRAES SRR ORI O R B S ICBT 2457 , B S51 47 A 24 B, W51
ERRESE 35 5 (1976).
2) BMOKEA SERRBE : “GE T EEDOHIEIZ OV T, SERL 74 11 A 15 H, 7% B 1660
= (1995).
3) (M) BABSOI X — VR 17 EERE O A B E %%
DFFE) kR OR EYE SO S HTEORE (2006).

A7

YR E R RTEFEE (OTik
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9 HBHBICKSERPOHILE Y TDHRKER
IERS

1 B ©

RO N H T ERSHTL, SIEOHBEELREST S L.
2 & OB

HIROEE (LHHAHZ L) ROEKE (FEV—) 2ZFN 1 mm OfESD V@B 5
ETHEL, R E L.

3 Sy MrEMEE
3.1 ik
BT HERE D 6200 128D L & LT,
3.2 T
2 WO T o AT & FE e L7z
3.3 S HriE O Bk
INE o TEEBLTHONEZXTAARTT U ELTOOHEIC 1.83 ZFRLETHILL v
TELTOOoNESE L, ZE ngkg TEL, DMERUTHE MEMUERLALCRRATDHI L
L.
3.4 3T I K 1 R
Rk 18 4F 6 H 26 H~Fpk 18 4= 8 H 25 H
4 Gy AT E SR ==

FEME N B AR EFREHD SR AR e v % —, MEEA B ARZYRE S Rmrsesr,
HHEN A ARG | o 2 —ZENZEET, RERRER RS ESS N 2 —, MIZITBE
ANEfREHR AR (B () BMOKENELZSHINE 2 —) K&, EMIEFEET (B FElE
o x—) KRORKREBHF (B R 5 &% —KREBET)

5 S HTRER

B (LHO2BAZL) ITHAE v E LT 200 pgkg MY EZ RN LB 585 (FE
=) W ANE T E LT 700 pgkg MY EZRMLICEELZHWT, 7 BREIZBWT, Kik
(2 - C I R R BR & S L 7.

ZORERIT Table | DERBY THY, &9HAZ LOSHHEICOVTIE, FEHEIULERT 74.3%,
Z DI N LS FE K OV ) PR BURS BE (I AR S E R 722 (RSD, O RSDR) & LT 8.1% KT 26%
T&H Y, HorRat 1% 1.3 Thot-. £z, FEZ—DOHIHEICHOWTIE, FEHEILERIL 72.3%, +
DRI UK BE Je OV [ 75 BURS FZ XA SHE ME(R 72 (RSD, & U8 RSDr) & LT 3.7% K Of 21%T
»Y, HorRatiZ 1.2 TH-o7=.

SEDID, FRBECTHEALZRE S v~ 77 7EEGHTEH OB L Table 2 1Z/R LT,

T OBNTATEOE N EMOKFE Y B2 2N v 4 — IR RN AR A



ILEFBHT X BB O L& > 7 O I FIFRER 145

Table 1  Result of collaborative study

(ng/kg as cartap)
Sample
Lab. ; .
Maize Timothy
1 179 157 490 481
2 125 131 392 381
3 185 167 677 649
4 122 120 465 473
5 184 168 495 520
6 171 201 657 601
7 89 83 396 407
Spiked value (ug/kg) 200 700
Mean value “(ng/kg) 149 506
Recovery (%) 74.3 72.3
RSD,”(%) 8.1 3.7
RSD7(%) 26 21
PRSD"(%) 20 17
HorRat 1.3 1.2

a) n=14

b) Relative standard deviation of repeatability

c) Relative standard deviation of reproducibility

d) Predicted RSDg calculated from the modified Horwitz equation

Table 2  Instruments used in the collaborative study

LC column
(i.d.xlength, particle size)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 um)
LC: Agilent 1100 series Kanto chemical Mightysil RP-18GP
MS: Agilent G1956B (2.0 mmx*150 mm)
Shimadzu VP-ODS
(2.0 mmx150 mm, 5 pm)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 um)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 pm)
Agilent ZORBAX XDB-C18
(2.1 mmx150 mm, 3.5 pm)
LC: Waters alliance2695 GL Science Inertsil ODS-3
MS: Waters Micromass Quattro micro (2.1 mmx150 mm, 5 um)

Lab. LC-MS

1 Shimadzu LCMS-2010EV

3 Shimadzu LCMS-2010EV
4 Shimadzu LCMS-2010EV
5 Shimadzu LCMS-2010EV

6 Waters Micromass Quattro micro

#H O
LFEBRIZSIN L THHW AL MR N RARZEEG 2, MHEAN B RERIER S, MEEAR
ARERMIH T 7= R OEEREER MBS HES 2OMBREOSIEHFOFT LR L ET.
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X [N
1) BMOKEAESERE®EMN . “GIR o EEOHEICOWT” , Elk7H 11 A15H, 7TE4BH
1660 5 (1995).
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10 BFAREORSOA R YOHRIOT TS TEENTEHICLEITEE
&) N E IR ERER

BJ7 Jeal

1 B
AL b T a2 R Y U ARINL, REICE DEICGRE OWGR UK 2 AT 52 L.
2 R OB
MROFE (L2 AZ L) KUWHE (94277 2) ZZNEN 1 mm OS5\ & i@iEd
HECTHML, BEEEEEE Lz,
3 Sy FE e EE A
3.1 il
S BT HEE D 6,202 12k B 2 L L LT,
3.2 STk
TR R OERBHZ DWW TN Z I 3 ST b &2 526 L 7-.
3.3 HrEO B
OHHEIE, FTu A RNV UEEBRLTHELNIETAZ AN Ve LTOERREEZ ngkg TF
L, A AT E 2 U AL CHRNTE 3T E CRRAT L Z & & LT
3.4 rHr I ]
PRk 18 -9 A 20 H~Fpk 18 4% 10 H 31 H
4 b IR =
MNAATEOE N EHR EPTfE M B aT (Bl O) BMOKENELZ 2Nt 2 —mhitz o
A=)
5 Sy HTRGRE
BHEH (EH2bAZL) I T A MY e LT 120 pngkg KON 1,200 pgkg (FAZ AR vk
LT 71 pgkg X710 pgkg) Y EZIRM LR L OKE (9477 A) IZhT7r AR
& LT 600 ngkg &T6,000 ugkg (742 A KU b LT 456 ngkg TN 4,560 pg/kg) FHY &
ZUIN L7238 2 VT, RIEICHE - Tkl 2 5206 L 7=,
ZORERITER 1 OLBYVTHY, FEHEULET 99.4~115.6%, R UK IEHH SR TR =
(RSD) & LT 16%LL FTH-7-.
7B, BEORED, STTHEALIET A a~ 77 7EESITHOBES 2R 2 IR LT,

T OMSZATBOE N BEAROKFE B R v 4 — i v A —
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Table 1 Recoveries of tralomethrin in feed

(o)
Spiked level Corn Ryegrass
(mg/kg) Mean” (RSD)” Mean  (RSD)
0.12 115.6 (1.1)
1.2 99.4 (16 )
0.60 101.9 (6.1)
6.0 113.2 (15 )

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

Table 2  Instruments used in the recovery test

GC column
(i.d.xlength, film thickness)
Agilent HP-5ms
(0.25 mmx30 m, 0.25 pm)

GC-MS

Shimadzu GCMS-QP2010

X m
) BEMOKEEGERR®EM . ‘SO EEOHEICONT” , VP THENHI5H, T&BH
1660 % (1995).
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11 HBHEMCKLEMPO RS OA MY 2OHFEEHER

% FIEK
1 B B
ARt DO R T A MY CESITL, SWEOHEEEZRETS.
2 &

HHROBEE (LH98AZ L) ROEWE (FTL7 707 7) ZFNFN 1 mm O D W% i@
WD E L, fEERREE L.
3 Sy M FE e E A
3.1 ik

BT HERE D 6202 Ik D Lk LT,
3.2 STk

2 DT oM & S L7z
3.3 ST EO B

SOHTEIEL, FImr AN U Z2BMLUTHEONIETAZ AR L LTOEHEEL ngkg TK

L, ST SE ArzNERALTRATLIZEE L.
3.4 Sy I I

Wk 18 46 A 26 H~Fk 18 /-8 H 4 H
4 b IR ==

At BERAE TRt v % —, tLEIEAN B AR SRR e e v 2 —, M
FEN B ARZBWE e R R irge i, WMEEN B ARR S SITE v 2 —Z BT, 2EEEE
WA A A S v 2 —, MISATBOE NBFEHR AT (Bl (M) BAMOKEN & Z 2
A=) KES, RKIRESHT (B R FE ¥ — KIRESFT) kORERMFIHET (G F
fE it v &2 —)
5 SrMT AR

BH (EH9bAZL) KOHHE (TA77 07 7) IZhT7a A R & LT 100 pgkg (7
VA AR L LT 76 ngkg) HYEZTMLZHEZHAWT, 8 BREICBWT, KEIZHE-
THL[RIR R A M L7

ZDfERIT Table 1 D& FY THY, BIAOHHEIZOWTIE, FHEIRIT 117.2%, TO=E
PRSI LRSS e OVEE [ A BURS JE I XA S (R 22 (RSD, X OY RSDR) & LT 19% KT 31%TH Y,
HorRat | 1.4 Thotz. £z, HHEOSHEIZ OV T, FEHEIEIT 156.9%, T DENMGE
UG FE e OVSR T BRI XA S R HE (R 22 (RSD, 2 OY RSDg) & LT 6.8% K% N 38%TH 1,
HorRat X 1.7 Th o 7. HMHEOENENEL Lo/ Z LIZoW T, #iFEY—27RnE#EL T
HZENFERE L TEZLNZ. Rk, FELNARE (RED GC-MS 12X —FNHE) OB
FFOBREN L2 OE~D T 5 2 N U OEMEIGRER  (50~500 pg/kg FHY4 &) [2BWT, £

T OPRNEATECIE N EMOKE TS B2 A o & — IR A R A
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O EIUEEIE 111.6~142.4% T - 7= 2.

BEORD, FRRETHEP LA v~ N7 T THEST

HOMMES % Table 2 (2R L7-.

Table 1  Result of collaborative study
(ng/kg as deltamethrin)
Lab.
Maize Timothy
1 46.2 46.7 64.3 68.6
2 57.5 58.0 58.9 55.6
3 105.2 139.8 185.6 177.3
4 101.0 112.7 151.2 162.8
5 90.8 98.7 113.5 111.3
6 74.1 126.0 133.9 160.2
7 98.0 84.6 85.6 91.4
8 87.0 98.6 139.4 148.9
Spiked value (ug/kg) 76.0 76.0
Mean value “(pg/kg) 89.1 119.3
Recovery (%) 117.2 156.9
RSD,”(%) 19 6.8
RSD"(%) 31 38
PRSD (%) 22 22
HorRat 1.4 1.7
a) n=16

b) Relative standard deviation of repeatability

¢) Relative standard deviation of reproducibility

d) Predicted RSDg calculated from the modified Horwitz equation
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Table 2  Instruments used in the collaborative study
GC column
Lab. GC-MS
a (i.d.xlength, film thickness)
| GC: Agilent 5890 serieslI plus J&W DB-5ms
MS: Agilent 5972 series (0.25 mmx30 m, 0.25 pm)
. Agilent HP-5ms
2 Shimadzu GCMS-QP2010
fmaczt Q (0.25 mmx30 m, 0.25 pm)
. Agilent HP-5ms
3 Shimadzu GCMS-QP2010
fmaczu Q (0.25 mmx30 m, 0.25 ym)
. Agilent HP-5ms
4 Shimadzu GCMS-QP-2010
fmaczt Q (0.25 mmx30 m, 0.25 pm)
5 GC: Agilent 6890 Agilent HP-5ms
MS: Agilent 5973 (0.25 mmx30 m, 0.25 pm)
. Agilent HP-5ms
6 Shimadzu GCMS-QP2010
fmaczt Q (0.25 mmx30 m, 0.25 pm)
. Agilent HP-5MSi
7 Agilent 6890N-5973
gl (0.25 mmx30 m, 0.25 ym)
8§  Shimadzu GCMS-QP2010 Phenomenex ZB-1

(0.32 mmx30 m, 0.25 pm)

HFEFBRICSIN L CIEW RSt B ERR G i
MHEN B ARBIRE =

DENIEH OB AR L ET.
X
1) BAKEEGERE®RA . “GEOITEEORIEICONT” , EE 7411 A 15 1,
1660 %5 (1995).
2) B, YEKBIR A, JEH T2 fEMFZTEE, 31, 39 (2006).
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2.3
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