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Development and Collaborative Study of Determination Method of Prochloraz
in Rice Straw, Whole-crop Rice Silage and Paddy Rice for Feed by GC-MS

Masakazu SAIKI"

(" Sapporo Regional Center, Food and Agricultural Materials Inspection Center)

This paper presents the results of a validation and a collaborative study that I have conducted for
developing a quantitative determination method of the concentration of prochloraz in rice straw,
whole-crop rice silage (WCRS) and paddy rice for feed using a gas chromatograph-mass
spectrometer (GC-MS).

Having added water to a sample, prochloraz was extracted with acetone, and the extracted solution
was filtered. The filtrate was then diluted with acetone to a volume of 200 mL. The diluted solution
was purified with Chem Elut (Agilent Technologies Inc.; Santa Clara, CA, USA). Having
decomposed to 2,4,6-trichlorophenol in pyridinium chloride, purified with liquid-liquid partition,
trimethylsilylated, and injected into a GC-MS to determine the concentration of 2,4,6-
trichlorophenol. The GC separation was then carried out on a fused silica capillary column (DB-
IMS, 0.32 mm i.d. x 30 m, 0.25 pm film thickness, Agilent Technologies Inc.; Santa Clara, CA,
USA). The mass spectrometer was operated in electron ionization (EI) mode.

Recovery tests were conducted on rice straw, WCRS and paddy rice. Prochloraz was intentionally
added at the levels of 0.02 and 0.2 mg/kg for rice straw, 0.00889 and 0.0889 mg/kg for WCRS in
original matter, and 0.02 and 2 mg/kg for paddy rice respectively. 2,4,6-trichlorophenol was
intentionally added at the levels of 0.01 and 0.1 mg/kg for rice straw, 0.0044 and 0.044 mg/kg for
WCRS in original matter, and 0.01 and 1 mg/kg for paddy rice respectively. The resulting mean
recoveries ranged from 101 % to 117 % for prochloraz and 99.3 % to 117 % for 2,4,6-trichlorophenol
respectively. The repeatability in the form of the relative standard deviation (RSD;) was less than
15 % for prochloraz and less than 12 % for 2,4,6-trichlorophenol respectively.

A collaborative study was conducted by eleven laboratories using rice straw, WCRS and paddy rice,
all of which were added with prochloraz according to the following specifications: 0.2 mg/kg for
rice straw, 0.2 mg/kg for WCRS and 2 mg/kg for paddy rice respectively. The resulting mean
recoveries ranged from 97.6 % to 101 %. The repeatability and reproducibility in the form of
relative standard deviation (RSD; and RSDr) were less than 10 % and less than 18 % respectively.
The HorRat was less than 1.2.

This method was thus validated as useful for inspections of prochloraz in rice straw, WCRS and

paddy rice for feed.

Key words: prochloraz ; 2,4,6-trichlorophenol ; gas chromatograph-mass spectrometer (GC-MS);
rice for feed; rice straw; whole-crop rice silage; paddy rice; collaborative study

©OMSEATEOE N EMOKPEH B L il o 2 —HLiR v 7 —



2 fREHRF LS Vol. 45 (2020)

X—U—R:FaruIR;246-FVrmanarx)—); HRAVa~v 7T 7EESH
Bt ERHIRG ; R & TRESEEMLEEL ; Bk ; JEREER

1 #

7u 71 XX, Boots HHBE LA IV =L ZROKBEFTHH). = LI ATa—VES

RAEME L, TREEBELKOKESOARZELFEBICK L THEEELZ AT, BEEICEL, oy

LB, ENEREOREEL LM THE, ZoMIc/hE, boXxx)d, Fa—VU v 7ok
EBABRICEER ST,

fAkth o7 a7 a7 XOEEKER T, fib D T0.2 meke, FEEEHEE (BLF TWCRS) &
9. ) TO.1 mg/kg?, R, WIMWEOBMEEMEICI T 2 ERMEMIL, Kk (XK) T2 ppm, /b
#, KREKORTFIAETOSppm TH Y. Furod JIREFLEMET RSN, 1 IF4 Y —
NVERINBHE L CRFEEKEZ LD NI L-N-1-F B EL-N- [2- 246-FV 77 =) %)
TFN] RFEKLRN-ZTBEILN- [2- Q46-F)Vr7un7=/%y) =F L] RFE LY, FI2H
KGR ZZ T T24,6-b ) 7 v 7= ) — )Ll dZ ERHLNIR> TN DY,

Alal, BN B ARSI v Z =28 TERRVEEFEF O EYE Sy ik s &t 3
WCBWTHE LT A7 u~ 7T 7H&EpHE (LT TGC-MS] & 9. ) MW ERED

(LLF TJFRLE] w9, ) ZHc, fMetAfRt o707 0o X0 GC-MS % V72 & Eik % B 3
THE LB, HEREE AW FEREBR 2 T L, SR O~ O O B 2R L0
T, FOMEERET D.

B LT r s n T X ROEONRHY OGRS % Fig. WA Lo, RIEIEIR S ORBRIED & FEE,
Tursng AR ORFEORBEME246-F) 7Tz ) —LIZHRLTERT LD, ZA60W
BEREFEL TV LG AICIIERMEIZETORHEE LTHEIB IS, N-ALIV-N-1-71 E/L-
N-[2- Q46-FVrmuT7=/Fxy) =F ] REKK N-7 1 EL-N- [2- 246-F) 77
=/ FY) =FN] RBIZOWTIEEL N AFRETCH 72720, Kaitii24,6-r) 7o >
B A A0 =/ =0 o AN GE <Y R B

i



RO v s a Z AOH A v~ b 7T 7EESHFNT L D EEE OB K OHEFEER 3

Cl

I N N I e

A A
_ .

Prochloraz N-formyl-N'-1-propyl-N'-[2-(2,4,6-
trichlorophenoxy)ethyl]urea
N-propyl-N-[2-(2,4,6-trichlorophenoxy)ethyl]imidazole-1-

carboxamide

C15H16CIsN3O2 MW: 376.7 CAS No.: 67747-09-5 C13H15Cls N2Os  MW: 353.6
cl
\/\ /\/ OH
NH2 o] Cl
N-propyl-N-[2-(2,4,6-trichlorophenoxy)ethyl]urea 2.4 ,6-trichlorophenol
C12H15CIsN202  MW: 325.6 CsH3CIsO MW: 197.4 CAS No.: 88-06-2

Fig. 1 Chemical structures of prochloraz and the metabolites
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4) AR A R AR MR
D4 2,46-FU 7 an T ) —)VERERS 1 mL 2 GC-MS /A T IVICIEREIZ AR, T
ICNO-EZ (FUAFALTUNL) MU TZAtaT7E 72 R50ul 2%, SicZz L CRIR
DIEHE, GC-MS T X 2HEICHT 2K EARIER MR & LTz,
2,13 FEEKOEGE
1) ek
M 1 OBk A)
ZM-100 Retsch # (AB#& 1 mm 227 U —, ffi FHEEEEEEL 14000 rpm)
3wk 2 (fdo 5 & Y WCRS )
SM-100 Retsch 8 (HBIZ 1mm 22 UV —, [#EEH ((EEE) 1430 rpm)
2) WL LT =2—H—SR2W H A T v 78 (AR S 9 %300 rpm)
3 ZHMS A Y U4 H T L Chem Elut (20 mL £R£FH]) Agilent Technologies H4
4 RIA4 7wy ZRZ :THB-1 7 XU HRE
5) & : Vacuum Hydrolysis Tube (19 x 100 mm)  Wilmad-LabGlass
6) GC-MS :
GC #B : GC-2010  J5 Rl {E iy
MS #5 : GCMS-QP2010 Plus & i i
2.14 E=EITIE
1 #h
INTEREL 10.0 g 28> T 300 mL Ot =7 T 222 Ar, /&30 mL CBKiX 20 mL) %
Nz, 30 3MEFE Lz, ®IZ7 & by 120mL CBKIZ 100mL) 21, 30 23[R W RE T
HH L=, 200 mL 02 &®E 7 7 2227 7 =R} FICES, MHEsE A# (5 # B) T%
FlAE LTk, O =M7 7 2AaROFRIZIART & F > 50mL THE L, [FEERICWS] A L
o, BIZART7 T AaDOEMRETTE N ZMATZ. 20K 20 mL % 100 mL O72 T 7 7 A
T IEMEIZ AR, 40°C LT OKIE T 3mL AT & CRUERME L, 77 204 2 30HA K
L7,
2) T LHLER
REHRIE &2 2L A4 Y ULk T 2 A, 10 MEE L2, 300 mL O 7 7 2a%
7LD TICES, BEHEEDON> TWeRTIHT 7 X aZFilE=F /L 20mL T 2T 3 ¥k
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Table 1  Operation conditions of GC-MS

Column DB-1MS (0.32 mm i.d. x 30 m, 0.25 pm film thickness), Agilent Technologies
Column temperature 50 °C (hold for 1 min) — ramp 20 °C/min — 280 °C (hold for 10 min)
Injection mode Splitless (60 s)

Injection port temperature 250 °C
Carrier gas He 1.5 mL/min

Transferline temperature 250 °C

Ion source temperature 230 °C

Ionization Electron ionization

Ionization energy 70 eV

Monitor ion m/z 253 (for quantification) , 217 (for confirmation)
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Sample 10.0 g (300 mL Erlenmeyer flask)
——added 30 mL of water (paddy rice: 20 mL) and allowed to stand for 30 min
——added 120 mL of acetone (paddy rice: 100 mL) and shook for 30 min
—filtrated through No. 5B under reduced pressure
— washed with 50 mL of acetone
—filled up to 200 mL with acetone
—transferred 20 mL of sample solution to eggplant flask
——evaporated to the volume of 3 mL under 40 °C
Chem Elut
— applied sample solution to Chem Elut and allowed to stand for 10 min
——washed the eggplant flask with 20 mL of ethyl acetate and eluted (three times)
——ecluted with 100 mL of ethyl acetate
——added 1 mL of acetone — diethylene glycol (49:1)
—evaporated to the volume of 1 mL under 40 °C
—transferred to 5 mL volumetric flask
——washed with 1 mL of ethyl acetate (three times)
—filled up to 5 mL with ethyl acetate
Decomposition
— 1 mL of sample solution
— dried with nitrogen
——added 1 g of pyridinium chloride and vacuumed
—heated to 200 °C for 3 hours
——dissolved in 5 mL of hydrochloric acid (1:50) and transferred to 50 mL centrifuge tube
—— washed with 5 mL of hydrochloric acid (1:50) (three times)
——added 4 mL of hexane and shook for 5 min
—centrifuged at 1000xg and transferred hexane layer to tube
—centrifuged at 5000xg and transferred 1 mL of supernatant to GC-MS vial
——added 50 pL of N,O -bis(trimethylsilyl)trifluoroacetamide
GC-MS
Scheme 1 Analytical procedure for prochloraz in rice straw, whole-crop rice silage (WCRS)

and paddy rice for feed
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TR EMZ, ImLFICT R8T X8 LTEREN200g 56T D KIS ER %
TR 7.
DONO-EA (RYAFLLYN) MY TAduaTt b7 I FIEICERE2IEFERICT LI 4D
IR, 5O ARZN6)D 2 K%, 2.2.1 ORERARE & O THREBR=E 2R L7z,
223 oriralEl
RO 2 SKET, 22,1 ORBAHREZHW =, Okl LTk, YersroXE LT
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Z GC-MS IZHEAL, BN/ SIM 7 v~ b7 T AL E—7 EHELKOE S 2 FHV CTlREfR 2 17E
L7z, o RERO—BIL, Fig2 DBV THY, 246-F) 77/ —/LiF0.2~10
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DI CHEMEE R LT,
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mE, UBMREBROBERGMEIL, v a7 X% 0.0076~0.38 mg/kg KON 0.38~3.8 mg/kg NI
24,6-NV 7 mua 7/ —/L% 0.004~0.2 mg/kg &N 0.2~2 mg/kg &H T D 0 B2 ARIEITHE
WAL L 7 i RBHAR T D 2,4,6- NV Z e T = ) — VIREFFHICH Y T 5.
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‘c ]
> g
S 150000 - =
< = 100000 -
3 5
£ 100000 - x
~ <
3 = 50000 -
S 50000 - &
0 T T T T T 0 T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
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< = 10000
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Fig. 2  Calibration curves of 2,4,6-trichlorophenol derivative
Peak area (left), peak height (right), 10~100 ng/mL (upper), 0.2~10 ng/mL (lower)

312 ZHMETr A Y U th T 2K DR oA OB

2.1.4 ® DIZ X 0 RE L 72 30BHR# 2 JERL JEIZHEVY 500 mL O 23k i = & F O TR IR oy Bt 12 ik
L7zEZ A, bbbk WCRS T/ Va rVBREL. =<y a Ui E L TBITIEHE
WTHHDTHoTN, HRT LD 15 GUEPRD O H Y, IR EOEIEIC R R %
Bl 22T, M A YT A A BRI LT,

214 O DX VR L= 7 20T 23 EHARIC e 7 17 X & LT 200 ng (A&
BHAM T T 2,46-F V7o 7x /) —/LE LT 524 ng/mL HHYE) KOV 246-FV 277/
—/L & LT 100 ng (i&REHRIET T Sng/mL A4 &) 22 nEnimmL, ZirA4 >y v +h
TENLORHBE AR L., TOMEEI Table2 DBV THY, v ruaT7 XA KN24,6-1
Vrmu7x/—/ViZFE=F /L 160mL CTRTEH L. ZDZ &b, JFRLIEDHKIK BLD
ROVIZEZHMET A VU T DI REITH 2L e L, BWHEEIIRER-F /L 160 mL &
L7,
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Table 2  Elution pattern of prochloraz and 2,4,6-trichlorophenol from Chem Elut

Recoverya) (%)

Feed types Spiked components Ethyl acetate (mL) Total
ota
0~100 100~120 120~140 140~160 160~180 180~200
. Prochloraz 94 3 3 1 0 0 101
Rice Straw )
2,4,6-Trichlorophenol 98 7 2 0 0 0 107
Prochloraz 91 1 1 0 0 0 93
WCRS )
2,4,6-Trichlorophenol 87 1 0 0 0 0 88
. Prochloraz 86 12 6 3 0 0 107
Paddy rice .
2,4,6-Trichlorophenol 101 0 0 0 0 0 101

a) Mean (n = 2)

3.1.3 R 2 BUEHEIR DRI 7k D2
JFRL V£ CTIIHERR — F VRIS 2 (IR, ZEREHE, 7 M2 mL THEFEL, €01 mL &
IRRICBEL TS, LvL, g b KON WCRS Tif, ZREMRICH 0.5 mL FRIEDOEREM N A
C, 24754 Y0207 52V HETHRBEOEREMN AL, ZhixT7E My 2mL
THEML, 20 1 mL #0fICiT 52 &1%, EEBFEICBWTIAERTHDLZ LD, BT A
JLERFE DOYR IR Z 40 °C LA T OKIETHI 1 mL £ CRUEREME L2k %z, SmLO2E7 T 22
TEXRL, ZO 1mL 25T 22L& L.
3.1.4 BREFEIZB T KO I
RN L D HEEAIEICB T 2 0k R S OB KO EEHEBT 5720, T rrn T XUE
ERKE D 24,6- ) 7 an 7 ) —)UEEKRE ZNENSOSEICANERGE Lo LI E Z A,
7rr7u 7 AORERITIFIX 100 % Th o722, 24,6-hY 7 a0 72/ —/LiX 0 %I W KRN
RTholz.
ZIZT, 215 I EVRETE T2 A, Table 3 DB, T —V2F LT a—
b (49+1) Mz 5221k, 246-FV a7/ —LORREHIET DS ENTE.
ZZT, BT LB OEHIRICTE b —Y2F LY a—)L (49+1) 1mL 2252 &
L.

Table 3  Loss of 2,4,6-trichlorophenol due to dryness

Recoverya) (%)
Acetone — diethylene glycol (49:1) Duration of N» gas spray after drying up
0s 30s 60 s
Spiked 114 105 94
Not spiked 22.6 6.3 0.0

a) Mean (n =2)

3.1.5 WiEME OB
fao b 2 MK, WCRS 2 BIKK UMK 2 iR Z3kkE LT, 2.1.4 I2 X0 L 2 slea iR &
GC-MS IZVEAL, o672 SIM 7 u~ M7 T AZERLIEEZ A, WCRS 1 BIFIZBWTEH
v— 7 (REEEHZ R L T 0.001 mg/kg) BB L. MORBHIOWTIXEEZ DI 5 E
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FITHRHELEEY—70ER

AT EHRA A O R % i

(246-FVZ7ou7 =/ —)) Tidn<l,

piEE— 7 Lk L.

RBLZEZA, YT X
L2»L, FOmEMEIX3.1.8 T

e SN E R THRICH YT 2 =2 WEO 1/10 RiliThH 0, SEIHEERNR 3 ORBRIED
HEMEMEBIETA R 74 (LUT DRAEHRIET A R A L)) ICED L ERFEDFF

.r—'—»/\‘/’r

KHHETHDLZ EnD, RBRICKED 220G O L HIkr L7z,
B, BN SIM Y r~v 87T AO—f#l% Fig. 312 L7z
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Fig. 3
in standard and blank sample solutions
(GC-MS conditions are shown in Table 1.
trichlorophenol derivative.)
A: Standard solution (0.2 ng/mL)
B: Blank sample solution (rice straw)
C: Blank sample solution (WCRS)
D: Blank sample solution (paddy rice)

3.1.6 < hU v 7 ZAGhBE O
2.14 D 1) 75 4)l
VoA 7tv b7 REMZ 501077 27 #EHATR 1 mL 12,

7.6 7.8 8.2

Retention time / min

Typical Selected lon Monitoring (SIM) chromatograms of 2,4,6-trichlorophenol derivative

Arrows indicate the retention time of 2,4,6-

XA LMD, WCRS KUIKkD NO-EA (MU AF L Uu) b

246-FUV7manm7x /) —)Lk

LTO01lmgkgti¥4gd (Fr2rua7 XL LTO0.191 mgkg Y &, REFEHAKRT T 5 ng/mL) &
UMNO-EA (MU AFALYNL) MY TZAFaT7w 7 RS0l 22 NZEiRML72%&~ Y

v 7 ABIEWRIZOWT, ~FHP 2 1 mL I

246-F)7mmu7x /) —)Lb LT 0.1 mgkg FHY &

([F 0.191 mg/kg FAY4 &, [ 5 ng/mL) M OXN,O-B A (FUAF LT UN) U ZAtuT7 & b
7 RS50pL ZNENIN U7 EERICKT T2 8 — 7 B Z MR L7 L 2 A, Tabled D& F
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DTHY, 246-FV 77— VETHAEI~ N v 7 AKX REREERLEZITHZ E2L
HEMEETH - 7=

Table 4  Matrix effect study
Concentration of 2,4,6-trichlorophenol

. b)
in matrix standard in samplea) as Matrix effect
Samples . (%)
solution (ng/mL) prochloraz (mg/kg)

Rice straw 5 0.191 109
WCRS 5 0.1917 110
Paddy rice 5 0.191 115
n=1

a) Converted from the concentration in matrix standard solution
b) Ratio of peak area of 2,4,6-trichlorophenol in the presence of matrix to that in the
absence of matrix

c) mg/kg air-dry matter

3.1.7  EnEEER

2.1.6 \Z LD IRMNEINGRERZ FE L7z, ZOfFIL Table 5 D& B, 7o rnm 7 XTHO0W T
FEJENER 101~117 %, % O USSR ERZE (RSDy) & LT 15 %LLTF, 24.6-FV 7
nu 7z /)= WOV I EH IR 99.3~117 %, RSD, & LT 12 %LA FORGEN S L, %4
PYEREFBIET A R T A VICED DT EE R OPHMTHE O BAEME (B : 70 %2A | 120 %L T, K
FE 1 0.01, 0.02 }2Tr0.1 mg/kg TIX 22 %LLF, 0.2 mg/kg TiE 20 %LA T, 1mgkg TiE 16 %LLTF,
2 mg/kg Tl 14 %L T) A7z LTz,

ek, ol SIM 7 r~ 7T AO—Hl% Fig. 4 IR LT,
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Table 5 Recoveries for prochloraz and 2,4,6-trichlorophenol

Spiked level Rice Straw WCRS? Paddy rice
Spiked components (mg/kg as fed Recoverya) RSD,” Recoverya) RSD,” Recoverya) RSD,”
basis) (%) (%) (%) (%) (%) (%)
0.00889 - — 108 13 — -
0.02 114 12 — — 102 15
Prochloraz 0.0889 — — 117 4.8 — —
0.2 109 11 — — — —
2 — — — — 101 5.5
0.00444 — — 117 6.4 — —
0.01 109 43 — — 117 6.4
2,4,6-Trichlorophenol 0.0444 — — 110 12 — —
0.1 99.3 3.0 — — — —
1 — — — — 114 7.6

—: Not tested

a) Mean (n =5)

b) Relative standard deviation of repeatability

¢) Prochloraz and 2,4,6-trichlorophenolwere spiked to air-dried WCRS samples one night prior to extraction.
The spiked levels were 0.02 and 0.2 mg/kg as air-dry basis for prochloraz, and 0.01 and 0.1 mg/kg as air-
dry basis for 2,4,6-trichlorophenolrespectively. The levels of prochloraz and 2,4,6-trichlorophenolin as
fed basis were calculated with following equation on the assumption that the moisture content of WCRS
samples was 60 % as fed basis and 10 % as air-dry basis.

The levels of prochloraz and 2,4,6-trichlorophenol as fed basis (moisture 60 %)
= the levels of prochloraz and 2,4,6-trichlorophenol as air-dry basis (moisture 10 %) / 2.25
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Fig.4  Typical SIM chromatograms of 2,4,6-trichlorophenol derivative
in standard and spiked sample solutions
(GC-MS conditions are shown in Table 1. Arrows indicate the retention time of 2,4,6-

trichlorophenol derivative.)

A: Standard solution (The concentration is 0.6 ng/mL as 2,4,6-trichlorophenol.)

B: Sample solution of rice straw spiked at 0.02 mg/kg of prochloraz (The concentration in
the sample solution is about 0.5 ng/mL as 2,4,6-trichlorophenol.)

C: Sample solution of WCRS spiked at 0.02 mg/kg of prochloraz (The concentration in
the sample solution is about 0.5 ng/mL as 2,4,6-trichlorophenol.)

D: Sample solution of paddy rice spiked at 0.02 mg/kg of prochloraz (The concentration
in the sample solution is about 0.5 ng/mL as 2,4,6-trichlorophenol.)

3.1.8 E&E FR&LX O H TR

246-~NV 7 an 7 ) — LOREBERDEREZ R LIZ#E, 246-F)7rn7c /) —LbL
T 0.2~100 ng/mL @ Fuiffir & 72 2 E (b5, WCRS JAFEH RO KIZTrr7aT XL LT
0.02 mg/kg FH Y B (REHENRK T CT24,6-b ) 7mnua 7=/ —/L L LTCTO0S5ng/mLFHYE) ) O
TMEIGRBR DR, BoNE—2DSNEN 00U ETH o727, Funrns X0E&E TR
[EAG 6, WCRS BEH K ORISR T 0.02mg/kg & L. ZOREX, FurznT X0kmb b
P UEME X O WCRS O PRELVEE 0 Bz R B (2241 0.2 K TN 0.225 mg/kg) (2L T
ENEN V10 K11 THY, ZUEERIETA KT ZED D BEEM (1/5LLF) &4
7L TW/e. 728, Table 5 IZ/R L7z B0, YUiLERE TREREICKT D EMEIGURAS RIT R
HFThHol.

REOBH TIRZ MR T 2720, WIMEINGREBRICE VG ONTE—27 O SN s 3 Ll HRIE
BRDIZ., ZORE, BRHTRIZFED S, WCRS BEZH L Ok TFr s a7 XL LT 0.006
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mgkg TH Y, FERICZYIERRIETA T4 ICEO LN BEME (1/10 LLF) Zi7= LT
7.

3.2 JL[AEAER

BHSE L7 o AriE O S FBUSE 2 il 3 2720, 2.2 12 X 0 IR % Fhi L 7=,

FERIX Table 6 D BY THoT=. b D, WCRS RUMLKIZOWTENZ I, EHEIE
99.1, 101 } 71X 97.6 %, RSD,I% 10, 4.3 %X 4.6 %, RSDr % 14, 18 %X 18 %, HorRat | 0.68,
091 N 1.2 THY, ZUMHRIENA RIA VICEDSNT-EMBEHEEO BEE Fho Kk
YWCRS IZOWTIE 41 %LAF, BLEKIZOWTIL 29 %LL ) Ziifi72= LTz,

SEOD, FBR=E CHEH L7 LC-MS/MS O#§fE% % Table 7 (278 L7z,

Table 6  Collaborative study for prochloraz

Lab. No. Rice straw WCRS Paddy rice
(mg/kg) (mg/kg) (mg/kg)
1 0.166 0.206 0.196 0.183 1.79 1.99
2 0.218 0.225 0.225 0.206 2.12 2.27
3 0.296 " 0.310" 0.277 0.296 2.62 2.68
4 0.241 0.213 0.213 0.192 1.92 1.78
5 0.193 0.188 0.186 0.182 1.80 1.86
6 0.206 0.209 0.203 0.197 1.90 1.88
7 0.152 0.155 0.150 0.154 1.31 1.30
8 0.178 0.183 0.212 0.202 2.11 2.02
9 0.224 0.224 0.219 0.214 1.97 2.12
10 0.198 0.172 0.162 0.162 1.90 1.70
11 0.170 0.243 0.187 " 0.252 " 171" 2457
Spiked level (mg/kg) 0.2 0.2 2
No. labs ® 10 10 10
No. outliers ¢ 1 1 1
Mean value (mg/kg) 0.198 0.202 1.95
Mean recovery (%) 99.1 101 97.6
RSD; ? (%) 10 4.3 4.6
RSDx ? (%) 14 18 18
PRSDR ¢ (%) 20 20 14
HorRat 0.68 0.91 1.2

a) Data excluded by Cochran test.

b) Data excluded by single Grubbs test.

¢) Number of laboratories retained after eliminating outliers

d) Number of outlier laboratories removed in parentheses

e) Relative standard deviation of repeatability within laboratory

f) Relative standard deviation of reproducibility between laboratories

g) Predicted relative standard deviation of reproducibility between laboratories calculated from the

modified Horwitz equation
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Table 7  Instruments used in the collaborative study
Lab. GC-MS GC column
No. (i.d. x length, film thickness)

! GCMS-QP2010 Plus, Shimadzu DB-1MS, Agilent Technologies
(0.32 mm % 30 m, 0.25 pm)

5 GC: 7890A, Agilent Technologies DB-1MS, Agilent Technologies
MS: 5975C, Agilent Technologies (0.25 mm x 30 m, 0.25 pm)

3 GC: 6890N, Agilent Technologies DB-1MS, Agilent Technologies
MS: 597 inertMSD, Agilent Technologies (0.32 mm x 30 m, 0.25 pm)

4 GCMS-QP2010 Plus, Shimadzu DB-1MS, Agilent Technologies
(0.32 mm % 30 m, 0.25 pm)

5 GCMS-QP2010 Plus, Shimadzu DB-1MS, Agilent Technologies
(0.32 mm x 30 m, 0.25 pm)

6 GC: 6890, Agilent Technologies HP-5MS, Agilent Technologies
MS: 5973, Agilent Technologies (0.25 mm x 30 m, 0.25 pm)

7 GC: 7890A, Agilent Technologies Rxi-1MS, Restek

MS: 5975C Inert XL MSD, Agilent Technologies (0.25 mm x 30 m, 0.25 pm)

g GCMS-QP2010 Plus, Shimadzu DB-1MS, Agilent Technologies
(0.32 mm x 30 m, 0.25 pm)

0 GC: 7890A, Agilent Technologies HP-1MS, Agilent Technologies
MS: 5975C, Agilent Technologies (0.25 mm x 30 m, 0.25 pm)

10 GCMS-QP2010, Shimadzu DB-1MS, Agilent Technologies
(0.32 mm x 30 m, 0.25 pm)

0 GC: 7890A, Agilent Technologies DB-1MS, Agilent Technologies

MS: 5975C, Agilent Technologies

(0.32 mm x 30 m, 0.25 pm)

4 FLo

B RRICERE TS5 7 a7 a7 X225\ T, JFRL 4 512, GC-MS Z W E&EZBRET S

Elbiz, RARBREEEL, FEONTEE~OBEHAOEICOWTRMNLEE Z A, OWRIKYEL
BETAY T ENT AR DOERICEE, OFf =T VIEEE%EO T2 b 2 mL 1% 5 mL O42&
7AW ERICER, OU 7 2B BOWKRIZTE Ny —Y=F LY a—/ (49+1)
0.1mLZMRDZ&T, LFORERGL, EHANWETHDI EEZEZ NI,
1) FEHIEL, 02~10 ng/mL (JEAREE LT 0.4~20 pg Y E) KO 10~100 ng/mL (FEARE LT
20~200 pg FHY &) O CEMRIMELZ R LT
B, YHREBEROBEEHKEIL, Yoo X% 0.0076~0.38 mgkg & T 0.38~3.8 mg/kg X
246-8U 7 mBa 7/ —/L0.004~0.2 mg/kgg &N 0.2~2 mg/kg & A T D AT HEEL 2 ARJEI2HE W
TR L 7= AR P D 2,46- N Y 7 7 = ) — VIREFRFAICHN T 5.
2) fEbH 5, WCRS KUMLKIZOWT, KREE->THLNZZ a~ 7T A2, EEEHTD
E— 7 3O o 7.
3) REIZEWHE LN LRBHERICOWT~ M) v 7 2R AR Lo/ R, 246-F) 7mnm>r
=/ =R~ N v 7 R KD REREELZZITHZ ERHPERRETHo -
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4) FrrsuaTXELT, WHHIZ0.02 LT 0.2 mgkg A4 &, WCRS [ZFEMHE LT 0.00889 &
0 0.0889 mg/kg FHY &, KUKIZ 0.02 LN 2 mg/kg FHYS &, 246-FV 77/ — & LTH
P HIZ0.01 XTN0.1 mg/kg FHY &, WCRS IZJEMHAHE LT 0.00444 TN 0.0444 mg/kg FH Y &, W
KIZ 0.01 X I mg/kg HHY EARML, RIEIHES TS ROMTON 230 L, B0 K OYOE L
FEEAZRDIZE 25, ZUMHRIENA RTA ITED SNT-EE K OGHTRE O B EEE 207
TRABRERIG LI,

5) AREOTa s v T AOER FRITFEEH T 0.02mg/kg, #HH FBRIX0.006 mgkg THo72. HiE
L7z E& TIRE O TIRIE, Z4MHRIETA R4 IZED bz BEME 272 LTz,

6) fEi 5, WCRS MUK 7nr7mn T XE LTEREN 0.2, 02 K12 mgkg Y REZTRML
B E AT 1 BRBREICB O TARBICEWIERBREZ EE L& 25, ZUMERERIET A R
FA ED DN EMEBEE O B A T R RERI GO

Bl i
HFERBRICSM L T EW e — M EE ARSI B EBREOR Y ¥ —, —HH
BN BARBYBRERHS  PROZEET, —BRWEEANRBARES STy ¥ — ZENFSEHT, JA HH
AL B WEEHER S WEREE o - BIRE ¥ —, —RUHIEASYA 2 FX U URER
RNIBT LR E AL OEERLET.
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