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Simultaneous Determination of Azoxystrobin and 6 Pesticides
in Rice Straw, Whole-crop rice silage, and Paddy rice for Feed by LC-MS/MS

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

An analytical method was developed to determine the levels of azoxystrobin and six other
pesticides (diclocymet, isoprocarb, metalaxyl, metolcarb, pirimicarb and propoxur) in rice and rice
products for feed using liquid chromatograph-electrospray ionization-tandem mass spectrometer
(LC-ESI-MS/MS).

After adding water to the samples, the above pesticides were extracted with acetone and resulting
solutions were filtered. The filtrate was diluted with acetone to a final volume of 200 mL. Sample
solutions were then purified with octadecylsilylated silica gel mini-column (InertSep Slim-J C18-
B from GL Sciences Inc.; Tokyo, Japan), porous-diatomite cartridge (Chem Elut from Agilent
Technologies Inc.; Santa Clara, CA, U.S. ) and layered solid phase extraction (SPE) tube (ENVI-
Carb/NH, from Supelco Inc.; Bellefonte, PA, U.S.) , and analyzed using LC-ESI-MS/MS. LC
separation was carried out on an ODS column (Inertsil ODS-SP, 2.1 mm i.d.x150 mm, 5 pm from
GL Sciences Inc.) using a gradient with 2 mmol/L ammonium acetate and acetonitrile as a mobile
phase. MS/MS analysis was performed in the selected reaction monitoring (SRM) mode.

Spike tests were conducted on rice straw, whole-crop rice silage and paddy rice for feed. Rice
straw was spiked with 1.0 or 5.0 mg/kg of azoxystrobin, 1.0 or 15.0 mg/kg of diclocymet, 0.04 or
1.0 mg/kg of metalaxyl, 0.4 or 1.0 mg/kg of metolcarb, and 0.1 or 1.0 of other three pesticides.
Whole-crop rice silage was spiked with 0.04 or 1.0 mg/kg of metalaxyl, 0.4 or 1.0 mg/kg of
metolcarb, and 0.1 or 1.0 mg/kg of other five pesticides. Paddy rice was spiked with 0.1 or 2.0
mg/kg of azoxystrobin, 0.04 or 1.0 mg/kg of metalaxyl, 0.4 or 1.0 mg/kg of metolcarb, and 0.1 or
1.0 mg/kg of other four pesticides. The resulting mean recovery and repeatability in terms of
relative standard deviations (RSD,), respectively, were 81.4 to 119 % and not more than 18 % for
azoxystrobin, 82.1 to 102 % and not more than 16 % for diclocymet, 81.0 to 107 % and not more
than 8.8 % for isoprocarb, 81.8 to 114 % and not more than 8.1 % for metalaxyl, 76.2 to 95.2 %
and not more than 19 % for metolcarb, 88.5 to 113 % and not more than 8.8 % for pirimicarb, and
82.3 to 114 % and not more than 15 % for propoxur.

A collaborative study was conducted in nine laboratories using rice straw and paddy rice spiked
with seven pesticides. The rice straw was fortified with azoxystrobin and diclocymet at levels of
5.0 mg/kg and 15 mg/kg, respectively, and with each of the other pesticides at respective levels of
1.0 mg/kg. Paddy rice was fortified with azoxystrobin at a level 2.0 mg/kg, which each of the
others at respective levels of 1.0 mg/kg. The mean recoveries of azoxystrobin were 79.5 to
84.3 %, while the RSD, and reproducibility (RSDg), in terms of relative standard deviations and
HorRat were 8.0 %, 8.8 %, 11 %, 8.8 %, 0.90, and 0.61, respectively. The respective measured
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values obtained for the other pesticides were as follows: (diclocymet) 84.0 %, 85.0 %, 6.3 %,
8.0 %, 10 %, 9.5 %, 0.97, and 0.59; (isoprocarb) 83.5 %, 83.3 %, 7.3 %, 3.9 %, 15 %, 14%, 0.94,
and 0.90; (metalaxyl) 94.2 %, 99.5 %, 3.4 %, 3.5 %, 5.3%, 7.7%, 0.33, and 0.48; (metolcarb)
78.8 %, 74.5 %, 7.8 %, 5.7 %, 6.6 %, 12 %, 0.41, and 0.76; (pirimicarb) 97.0 %, 102 %, 4.6 %,
5.0 %, 12 %, 6.3 %, 0.76, and 0.39; (propoxur) 86.3 %, 85.1 %, 6.6 %, 5.9 %, 13 %, 10 %, 0.80,
and 0.65.

This method was validated and established for use in the inspection of seven pesticides in rice
straw and rice products for feed.

Key words: azoxystrobin; diclocymet; isoprocarb; metalaxyl; metolcarb; pirimicarb; propoxur;
liquid chromatograph-tandem mass spectrometer (LC-MS/MS); electrospray ionization (ESI);
rice for feed; rice straw; whole-crop rice silage; paddy rice; collaborative study
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Table 1  Regulation values of the pesticides in feed

. Regulation value
Compound Subject to feed
(mg/kg)
Azoxystrobin Rice straw 5
Whole-crop rice silage 1
Paddy rice 2
Isoprocarb Rice straw 1
Whole-crop rice silage 0.1
Metalaxyl Rice straw 0.5

‘Whole-crop rice silage 0.2
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Table 2 Pesticide standard

Compound Manufacturer Molecular formula MW CAS No.  Purity(%) Factor of .
standard solution
Azoxystrobin Dr. Ehrenstorfer ~ Cx2H7N30s5 403.4 131860-33-8  99.0 0.990
Diclocymet " ake pure chemical . 4y oy \b0 3132 139920-32-4  99.0 0.993
industries
Wak hemical
Isoprocarb axo PUre CHEICa ¢ 1 H N0, 1932 2631-470-5  99.0 0.994
industries
Metalaxyl Kanto chemical C15sH21NOg4 279.3 57837-19-1 99 0.994
Metolcarb Dr. Ehrenstorfer CoH11NO> 165.1 129-41-5 98.0 0.983
Pirimicarb Dr. Ehrenstorfer C11H1sN4O2 238.1 23103-98-2 98.7 0.989

Propoxur Dr. Ehrenstorfer ~ Ci1HisNO3 209.2  114-26-1 99.5 0.998
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23 HEEROZHE
1) Wikra~ oo 752057 ARG
LC B : Waters /. ACQUITY UPLC
MS #1 - Waters 5 ACQUITY Quatro Premier XE
2) /LI A AT v LT 2—Fh— SR2W
3)  mEEE Oy EERs © H L THE%L SCT15B
4) m—FJ—x R —&—  JRE b NAJ-160 (BEZZ2= h v —F DPE-2120 ff &)
5) WBl~=4—/ R : Waters fl W5|~=Fk—F
6) A7 ETINTINT Y BFNVNI=hT A V=Y A = AH InertSep Slim-J C18-
B (FECAAIE 500 mg)
7 ZHMEST A Y U 4T L Agilent Technologies # Chem Elut (5 mL fR£FH)
8) VI 77 A NI—AKRy /T T Uik ) B VFEE I =T A : Supelco H
ENVI-Carb/LC-NH, (78 T A#|& 500 mg /500 mg)
24 TEEFE
1 #h

SHTEER 10.0 ¢ 2 IEMEICE > T 300 mL O3 =/~ 7 2 2|2 A, 7K 30 mL (BKiX 20
mL) ZAz 30 /yMEE%, ®iC7 & b2 120 mL CBEKIE 100 mL) Z00%, 30 2R 0 B
T (300 rpm) fHHL72. 200 mL &8 7 T 2 2% 7 7 =K} FiIcES, fikEs A%
(5fEB) TWBIAMLIHE, KO=AT7 T A ROFEIZIERTE h> 50 mL THEL, [
FRIZKBI A LT, BIZRET7 T ADERETTE N 2T, ZOWRETERT 10
ERR L7 1%, HHGEEIAR 2 mL 2 50 mL O3B 7 T A 2 ZIEMIZ AL, 7K 20 mL %0
2T, BT LA TICH H3BHATR & LTz,

2) N7 LB

FI BTN IR ) BTN =T 5% T =M L5 mL KUVUK 5 mL CHARYE
HL7 (WBl~=FR— L FZMHEH L CHi#H | mL/min & L7z, LLFREEE. ) .

REHARZ I =8 7 LA, WEPFTECTAAO EEIZET 5 E Tt &8 7. HIZHE
WO AN> TNzl T 7 7 AazK—7Tr=hrU/L (9+1) SmL F>T2 EFEHF L, BEK
ZNEAR I =7 7 JTMA, ZOEMELZEICFEARICHRESEZ. 10mLOEET T Aax2 I =
TFADOTFIZEEZ, K—=T7Er=rJL 2+3) 10 mL Z2I =47 ANz, FEEEZEHSE
7. HICART T AaOERE CREHEEZMNZ, 2O S mL % 50 mL O3 H 7 7 A2k
EIZAAL, 40 °C AT OKBTHRI 2 mL F CHIERM L, 77 A8 I 2 30BHAIR & L
7.

3) AT LRI

RENAIRICAK 2 mL #1%, ZhEZHETrA Yo Lh 7 AN 10 /rEERE L.
100 mL ORFTIET7 T X2z H 7 LD FIZEE, BREHEKOAN> TWeRTIBT 7 X 2 2 JifE
TF )5 mL 0 4 BIVESH L, WIRENERD 7 2T, WENFTETARIO EiICET 5% T
MFLCHBEEEZEHIE-., BICHB=T L 10 mL 2% 7 AN CTRERICIEH S8, &
K2 40 °CUL T ORI TR | mL £ CTRUERM L, EFRITAEE>THEL, 7 F=FY
J— bz (3+1) S mL MR CTEEDZEL, 77 L0 N IS 53 EHAKRE LT,
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MRV (243) 1| mL ZEfICNZ TEREDZEL, 5000xg T 5 oo L, &
BHRERE 7 v~ 7T 78 07 MRVEESHEH 1K HBEICHT 23 HAK & Lz,

F70, REPMOOL THLIEAIE, AR KIT - EEZHICTK—TE MZ YL (243) T
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Table 3 Operating conditions of LC-MS/MS for determination of the 7 pesticides

Column Inertsil ODS-SP (2.1 mm i.d. x 150 mm, 5 um)

Mobile phase 2 mmol/LL ammonium acetate-acetonitrile (4:1) — 15 min — (1:9) (5 min)
Flow rate 0.2 mL/min

Column temperature 40 °C

Ionization Electrospray ionization (ESI)

Source temperature 120 °C

Desolvation temperature ~ N; (600 L/h, 350 °C)

Cone gas N2 (50 L/h)

Capillary voltage Positive: 3.5 kV

Table 4 Mass spectrometry optimized parameters for the determination of the pesticides

Precursor Product Cone Collision
Compound Mode ion ion voltage energy
(m/z) (m/z) %) (eV)
. 372 (Quantitative) 15
A tr 404 2
zoxystrobin + 0 344 (Qualifier) 0 25
. 173 (Quantitative) 23
Diclocymet + 313 137 (Qualifier) 35 47
95 (Quantitative) 15
I 194
soprocarb + 9 137 (Qualifier) 30 10
220 (Quantitative) 15
Metalaxyl + 280 192 (Qualifier) 30 20
109 (Quantitative) 15
Metol 1 11
etolearb + 66 o4 (Qualifier) 43
. 182 (Quantitative) 15
Pirimicarb + 239 72 (Qualifier) 35 20
Propoxur + 210 111 (Quantitative) 25 15

93 (Qualifier) 25
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6) &t H
BONTBIROHBE 7 o~ N7 A0 E— 7 HE IS S 2RO THRERZER L, &
B oA RIEREZRN L., EREOME %L Scheme 1 1Z7R L7z,
Sample 10.0 g
——add 30 mL of water (Paddy rice:20 mL)
—allow to stand for 30 min
——add 120 mL of acetone (Paddy rice : 100 mL)
— shake for 30 min
— filtrate with suction filter (No.5B)
——wash with 50 mL of acetone
—top up to 200 mL with acetone
—dilute sample solution tenfold with acetone
——add 20 mL of water to 2 mL of sample solution
InertSep Slim-J C18-B (500 mg)
—— prewash with 5 mL of acetonitrile and 5 mL of water
— apply sample solution
——wash with 5 mL of water-acetonitrile (9:1) (twice)
—elute with 10 mL of acetonitrile-water (3:2)
——top up to 10 mL with acetonitrile-water (3:2)
—— concentrate 5 mL of sample solution to approx. 2 mL
——add 2 mL of water to 2 mL of sample solution
Chem Elut (5 mL)
— apply sample solution
—allow to stand for 10 min
——wash with 5 mL of ethyl acetate (four times)
—eclute with 10 mL of ethyl acetate
—— evaporate to dryness under 40 °C
——dissolve in 5 mL of acetonitrile-toluene (3:1)
ENVI-Carb/LC-NH; (500 mg/500 mg)
— prewash with 10 mL of acetonitrile-toluene (3:1)
—— apply sample solution
——wash with 5 mL of acetonitrale-toluene (3:1) (three times)
—— evaporate to dryness under 40 °C
——dissolve in 1 mL of acetonitrile-water (3:2)
— centrifuge for 5 min at 5000xg

dilute tenfold 2 mL of sample solution with acetonitrile-water (3:2) for (The others)
the determination of azoxystrobin and diclocymet in rice straw
LC-MS/MS LC-MS/MS

Scheme 1 Analytical procedure for the 7 pesticides in feeds
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22 O 2UTHE- THM L 7= U4 5 ul 2 LC-MS/MS ([ZIEA L, SO m@ RG22
~ N TP HBELOE I Z RO TRERZIEMR L. EOREEIE, Fig. 1-1 KO 12
DEBYTHY, A MLHALTLANOEIEKE, 0.25~20ng/mL O#FPH CEMBELZ R Lz, A b
J1V 713 1.0 ng/mL L F OPRFE TSN LR 10 LLF &2 72728, 2.5 ~ 20 ng/mL O#iPH CTE#R
PEER LT,

y=20644x+1141.1
R?=1.0000

Azoxystrobin y=2451.2x +102.41 400000
Y 40000 R* = 0.9999

20000 200000
0 0
0 5 10 15 20 0 5 10 15 20
Concentration [ng/mL] Concentration [ng/mL]
- @
. E E
Diclocymet 3 4000 _2
o y=171.71x-15.926 e =1047.7x - 51.891
S R2=10.9999 S 20000 Y R2= 1?2)000
3, 2
= 2000 a
(72]
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1= <
TU’ 0 S i = 0 } e |
) 0 5 10 15 20 D 0 5 10 15 20
. )
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Isoprocarb 15000
y = 764.09x - 44.509 40000
R2=0.9995 y =1790.7x + 245.07
10000 R2=0.9995
20000
5000
0 i 0 =
0 5 10 15 20 0 5 10 15 20
Concentration [ng/mL] Concentration [ng/mL]

Fig. 1-1  Calibration curves of three pesticides (azoxystrobin, diclocymet and isoprocarb)
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Metalaxyl i
y=1074.2x + 68.732 =7970.6x +497.32
20000 R2=0.9999 150000 1 ¥ R2= 0).(9999
100000 +
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50000 -+
0 0
0 5 10 15 20 0 5 10 15 20
Metolcarb r
. y=39.894x+3.2518
| R2=0.9993 y =330.28x+ 75.609
I 5000 4 R?=0.9993
500 T ™ !
2 i =
'c i S
5 - g
S - g [
(\U 0 __|_|_._._|_._|_|_|_|_._._._._|_|_|_|_._| } 0 -_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|
2 0 5 10 15 20 ‘©» 0 5 10 15 20
= ClC)
C ]
) c
E N
— <
Pirimicarb 8 _ -% _
- R2=0.9995 100000 i R>=10.9994
10000 [
50000 +
5000 -
0 i 0 s
Propoxur - -
[ y= 3&3]3}(92;1;).357 60000 y =2543.4x +251.66
5000 5 . R2=10.9998
. 30000
2500 T
0 0 S

0 5 10 15 20
Concentration [ng/mL]

Fig. 1-2  Calibration curves of four pesticides (metalaxyl,

0 5 10 15 20
Concentration [ng/mL]

metolcarb, pirimicarb and propoxur)
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32 A ETIUNT I U BN =0T O HE S O
b b RO EH G, 2.4 O DIZHE> TR L -REHRIRICA I L LT 20 mg/kg #1224 &
(FUEHAEH 0.1 pg/mL Y &) 2R L, #2727V UMby VBNV I =T b DO
HE D 2R L. =07 AL OEHRIIWTNL 24 O HERHDORE-EIT> - 1%EEIC
fieL7z. ZOFERIT Table 5-1 K52 O LEBY THY, WTFHLORBHIB W THEEEETH
HAK—=TF F=FVUL (9+1) 10 mL Oy TIEEER S OWMHEIT A S, HHEETH DK
— 7 M2 RV (243) 10 mL OEZICETOEENRBE L, £-20%O 10 mL OE 53 I121E
WH Loz,

Table 5-1  Elution pattern of 7 pesticides by InertSep Slim-J (Rice straw)

Recovery (%)a)
Water - acetonitrile
Total

9:1D (2:3) (2:3) (%)

10 mL 0~10 mL  ~20 mL
Azoxystrobin 0 95 0 95
Diclocymet 0 91 0 91
Isoprocarb 0 94 0 94
Metalaxyl 0 96 0 96
Metorcarb 0 98 0 98
Pirimicarb 0 99 0 99
Propoxur 0 92 0 92
a) n=1

Table 5-2  Elution pattern of 7 pesticides by InertSep Slim-J (Paddy rice)

Recovery (%)a)
Water - acetonitrile
Total
9:1) (2:3) (2:3) (%)
10 mL 0~10 mLL  ~20 mL
Azoxystrobin 0 82 0 82
Diclocymet 0 87 0 87
Isoprocarb 0 86 0 86
Metalaxyl 0 94 0 94
Metorcarb 0 91 0 91
Pirimicarb 0 95 0 95
Propoxur 0 82 0 82

a) n=1
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3.3

ZHMET A YU LT T L ORI 5y O

féo 6 ROk ZE HV, 2.4 O DEO2)ITHE - THE L 723UBHEIRIC A R L LT 1 mg/kg A
Y GREHAT 5 ng/mL RS &) ZRMLZbDEHWT, BT A Y U LD T L0560

8 53 A RS L 72

ZHMET A VY UL T AL OEREIINTIE 24 O HOLEEEITV, TO

fE Gl Table 6-1 LTV 62 DEBY THY, WTFNLEERT T /L 25 mL OE/IZETORENE

H L, 25 mL LARE O &4y

IR L2 o Tz

Table 6-1  Elution pattern of 7 pesticides by Chem Elut (Rice straw)
Recovery (%)a)
Ethyl acetate Total
0~25 mL ~40 mL

Azoxystrobin 96 0 96

Diclocymet 91 0 91

Isoprocarb 109 0 109

Metalaxyl 107 0 107

Metorcarb 97 0 97

Pirimicarb 108 0 108

Propoxur 86 0 86

a) n=l1

Table 6-2  Elution pattern of 7 pesticides by Chem Elut (Paddy rice)

Recovery (%)a)
Ethyl acetate Total
0~25 mL ~40 mL

Azoxystrobin 82 0 82
Diclocymet 81 0 81
Isoprocarb 84 0 84
Metalaxyl 92 0 92
Metorcarb 81 0 81
Pirimicarb 98 0 98
Propoxur 82 0 82

a) n=1
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o
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Z DORERIX

Table 7-1 KX 72 D EBVTHY, WIFnb 7 h=rU)L— L2 (3+1) 15 mL OHESIT
ETOREENEH L, 15mL PIBEOBESIZIZEH Lo 7.

Table 7-1  Elution pattern of 7 pesticides by ENVI-Carb/LC-NH, (Rice straw)
Recovery (%)a)
Acetonitrile - toluene (3:1) Total
0~15 mL ~25 mL
Azoxystrobin 98 0 98
Diclocymet 88 0 88
Isoprocarb 91 0 91
Metalaxyl 99 0 99
Metorcarb 110 0 110
Pirimicarb 99 0 99
Propoxur 90 0 90
a) n=l1
Table 7-2  Elution pattern of 7 pesticides by ENVI-Carb/LC-NH; (Paddy rice)
Recovery (%)a)
Acetonitrile - toluene (3:1) Total
0~15 mL ~25 mL
Azoxystrobin 99 0 99
Diclocymet 97 0 97
Isoprocarb 89 0 89
Metalaxyl 94 0 94
Metorcarb 84 0 84
Pirimicarb 101 0 101
Propoxur 86 0 86

a) n=1
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3.5 WiEWEOKG
fARtHA 22 B, AEICX 0 ERL7-REHNAR (n=1) % LC-MS/MS IZIEAL, EEZHIT
HE—I7 OFEBmEHER LIZEZA, REHA XHITBWT, BhELERLIE—7 3RO N7

> 7.

B, BWEWEOBF THLNTLERISME (SRM) 7 v~ 87 J LA0O—H#l% Fig. 2-1, 2-2

KOk 2

® Intensity/arb.units

SBITaRLTE.

Diclocymet

Azoxystrobin I . ” | l
2
)
Metalaxyl

Metolcarb

L I L I B UL R LR N L I I DL I BULILILE I LI LI UL UL IR R |
5.00 &.00 7.00 5.00 3.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00
Retention Time / min

Fig. 2-1  Selected reaction monitoring chromatograms of rice straw (non-spiked)
(Arrows indicate the retention time of each pesticide)



fARHA X OT Y XU A ha Ut 6 RO BEROWEK s v~ ~ 77 7% 7 MUE RSN X BRI E &k 19

Diclocymet I A I
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Fig. 2-2  Selected reaction monitoring chromatograms of whole-crop rice silage (non-spiked)
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Fig. 2-3  Selected reaction monitoring chromatograms of paddy rice (non-spiked)
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3.6 WHNEIIGER

2.1 CTHBLZFEBHA 22 HOTHRIEIGRBRZ 1T 572, 7Y F A brEIZOWTIE,
FEb Bl 5 KO mgkg MY & (Ri&alkbp 25 ROV 5 pg A &) , fEsERHLEIEHC 1 & OV0.1
mg/kg FAY & (Bf&alBF 5 KOV 0.5 pg FIYE) WOUNTHEKIZ 2 LTY 0.1 mg/kg FHY & (ki
B 10 ZON0.5 ug HIME) , P27 Ay MIOWTIE, Wb 5HI2 15 KU1 mgkg 1Y &

(e #&alBh R 75 ROV S ng MY &), FREESHATDE L OBIKIZ 1 LTV 0.1 mg/kg MY & (&t
B s ROV0.5 pg FIMSE) , AZ T X HONTIE, BEHHA RIZ 1T KT 0.04 mg/kg FH Y &

(B #&E R 0.5 TN 0.2 pg MY E) , A ML AATIZONTIE, SEHHA I 5 KO 2 g

(#1200 0.4 mg/kg FHY &) , ZOMO BT, SGEHA R121 R0 0.4 mg/kg 0
B O(REEER 5 KOV0.5 pg MY E) IRINL, AEBICED 3 A0MTCERL, BIUEK OWMEHK
UG Z /L.

FOFEFIL Table 8 D EFY, TV F T A Ma BN OWTITEHEIIE 81.4~119 %, F D
WU LI, FXHERERZE (RSD,) & LT 18 %A, Y7 u Ay MIOWTIXEHEI R
82.1~102 %, Z DR UKEEIEX, RSD, & LT 16 %L, A Y7 hL Tz o0 I EHEIL R
81.0~107 %, DO UIEEIL, RSD, & LT 88 %LLF, AX T XTI ONTIHEHEILE
81.8~114 %, DK LKL, RSD, & LT 8.1 %LLF, A MAHILTIZo0TIE ¥R E
76.2~95.2 %, DK LKEIX, RSD, & LT 19 %LLF, BV I —7 200\ T EEILE
88.5~113 %, DMK LIEE X, RSD, & LT 8.8 %L, 7 HAFANIZONTILEHEILE
82.3~114 %, % DK UKL, RSD, & LT 15 %LL FORAENE b LT,

73¥, IINENGRER TR b RIS 7 v~ 27T LD —fil% Fig3 IR LTz,

Table 8 Result of recovery tests

Feed types
Compound Sp]kedklevel Rice straw : ‘Whole-crop rice sﬂabge Paddy rice :
(mg/kg) Recoverya) RSD,” Recoverya) RSD,” Recoverya) RSD,”
(%) (%) (%) (%) (%) (%)
5.0 89.1 2.1 — — — —
Azoxystrobin 20 - . B - 97.2 34
1.0 106 1.7 81.4 11 — —
0.1 — — 104 18 119 14
15 94.8 6.8 - - - -
Diclocymet 1.0 101 11 82.1 8.6 102 16
0.10 — — 90.7 7.5 91.0 9.1
1.0 81.0 6.3 83.5 5.4 87.2 5.4
Isoprocarb
0.10 93.6 8.8 105 6.3 107 6.8
Metalaxyl 1.0 91.3 3.9 81.8 8.1 101 5.4
0.04 90.7 3.6 114 1.7 103 6.8
Metolcarb 1.0 76.2 19 89.2 11 82.0 17
0.4 85.6 2.1 95.2 11 94.9 6.4
s 1.0 88.8 4.0 88.5 8.8 96.7 1.3
Pirimicarb
0.10 90.5 2.4 110 2.7 113 5.0
1.0 823 3.1 93.0 6.9 96.7 1.3
Propoxur
0.10 85.4 4.5 110 15 114 10

a) Mean (n=3)

b) Relative standard deviations of repeatability
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Fig. 3  Selected reaction monitoring chromatograms of pesticide standard
(A) Standard solution (The concentration is 10 ng/mL for all pesticides)
(B) Sample solution of rice straw (Spiked at 1.0 mg/kg of azoxystrobin and diclocymet, 0.4 mg/kg of
metolcarb, 0.10 mg/kg of isoprocarb, pirimicarb and propoxur, and 0.04 mg/kg of metalaxyl)

(Highest intensity peak is shown as 100 % in each segment)
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3.7 EE TR O TR O

KiEDOERTRE M FRAEMERT D201, FEHA RIC 7 ROOKBEEZRML, K
IENGRBRICE 0B LN E—27 O SN 10 K N3 LA bz kT,

TYFVA OB KRR 7y Ay MIOWTIE, SN A 10 DLk E 22 51X 0.1 mg/kg
(e 5 1.0 mg/kg) THY, SNHN3 &2 5REIX0.03mgke (Fé 5 0.3 mgkg) ThoTe.

AB TR ONTIE, SN A 10 PLEE 2 DR 0.04 mgkg THY, SN 3 L7225
1T 0.02 mg/kg TH - 7z

A RVTNTIZOWTIE, SN 10 LLEE 72 591X 0.4 mg/kg TH Y, SN A 3 L7225
FE1X 0.2 mg/kg ThH o7z,

ZOMD 3 Ay DEESONTIE, SNEEA 10 LLEE 72D EIX 0.1 mgkg TH Y, SNEB3 L
72 D EFEIL 0.03 mg/kg TH o7z,

MR D=0, SR A R ICHKBEED SN AR 10 KON 3 LR BELZRMLEREHZ W,
ARIEIZHWES T3 ROHMT O E R L= L 25, T OFHEIE K O UG LI Table 8 O &35
D CThoi-.

UEDORERMNS, 7YX A EU RV Z7av Ay hOER FRIT 0.1 mgkg (FEb 5 1.0
mg/kg) , M TFBRIX 0.03 mgkg (Fad> 5 0.3 mg/kg) , A ¥ 7 F T I/LOEE FRIL0.04 mg/kg,
Rt FRRIZ 0.02 mg/kg, A M7 OjERE FIRIZ 0.4 mg/kg, B FRRIZ 0.2 mgkg, 1Y 7'm
N7, BV IH—TRORTaRFAVOEE PRI 0.1 mgkg, M FIRIX 0.03 mgkg TH-
7.

3.8 JL[ARAER
REORMHBREEZHRT H720, OO ERUOPRIZT V¥ A ha Bl 6 ilinyo iz
WL 72 3emal et 2 vy, 9= chERBR AL L7, MBROMEIZILL T LB TH 5.
1) btk o
bbb EOWAEZZNZI 1 mm OESD WV EEET 5 F TR L7 BIRINEE 2 264 L,
FRBREIZBW T - ERERED & o7th, REFFBMORMAEER OKEK, % 0.5 mL)
BN ORTBICHIN L CTRREL L 72, 2 EORBHI W T, FEBRO 2 SRIE THEM L 7-.
FEIEOFMBEE T, k100 gl2, MbLIZOVWTET Y F v 2 brEr & LTS mgkg
FRY B (RSB 25 ng fHME) , Y27 Ay hELTI15 mgkg A& (F&RET 75
pg FHNE) , TOMOEEKLE LTEREN | mgkg MY E (GEKRBTH 5 pg AYE) Th
L. F 2, BKZOWTET YR A bl LT 2 mekg Y E (R&HEEH 10 ng 24
B), TOMOBEKE L TENL 1 mg/kg Y& (R&REF Sug HYE) TH5.
2) BINRBR=E
— R ENE N ARG o # —ZEEFEET, WA B SEAF JE T, —MAEEE AR
AR FEE G SRR S o & —, ISEATBUE NRMOKETE & 2 2 fdirt o % — gkt 2
ERAER, FLRE 2 —, EMlatr 2 —, AAHEES X —, FfF 22— &K OEE
oy — GFoRBR=E) .
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3) fER O

FRBENSENET 3 T THONMEE WS S8, EEMICN—FF A XS FRBRIC
9% FlEE D V%5312, Cochran ME I ONZHUIE 1 & O 2 {lil > Grubbs #iE 21TV, 4b
NAEDFEHE 24T > 72 ECEHEILER, K UKEE (RSD,) K OVEMHFBREE (RSDp) % H
H L7z, B 547z RSDr 5, fEIE Horwitz % FHV T HorRat R 7. Z DR IL Table 9
~150EBYTHD.

TR VA ha B TEGD D EUREKICOWT, EREILERE 79.5 T 84.3 %, RSD, I
ZNZI 8.0 L1 8.8 %, RSDpixZhZH 11 LT 8.8 %, HorRat (TZHF4 0.90 XK 0.61 T
Hotz.

vy Ay NTERMD L ROKIZONWT, FEHEIEL 84.0 LT 85.0 %, RSDriX+i
ZH 6.3 8.0 %, RSDpIZZNZH 10 X 1N9.5 %, HorRat (TZHZH 0.97 LTV 0.59 Th -
7.

AT aHNVT TERD D L OWKIZOWNT, FEREIEHEL 83.5 K 83.3 %, RSDxZi
ZI 7.3 K39 %, RSDRIZZNEh 15 LN 14 %, HorRat 1ZZHZH 0.94 KT 0.90 T -
7.

A BT XN TIEERRD B R OBWKRIZOWNT, FHEILE#ET 942 KTV 99.5 %, RSDr i+ %
3.4 K35 %, RSDpiZZFh 5.3 7.7 %, HorRat (Z3ZH 4 0.33 K1N0.48 Th - 7=,

A RV T TIERRD 6 R OBWKIZOWT, FHEI#ET 78.8 L TN 74.5 %, RSDr it %
N 7.8 5.7 %, RSDpIiZZN L4 6.6 KT 12 %, HorRat Z3ZHEH 0.41 X 0.76 T -
7= .

Y I =T TiEfD L LUWEKIZOWT, SEREIET 97.0 LT 102 %, RSD ILZiLE
N 4.6 KTX5.0 %, RSDpidZhn 4 12 2T 6.3 %, HorRat [ZZHZEH 0.76 1} 0.39 ThH -7z,

T HRF A TEFED D L OREKIZONWT, FEHENET 86.3 LT 85.1 %, RSDIXZiLE
N 6.6 LTN59 %, RSDRIZZTNZH 13 LTV 10 %, HorRat (2121 0.80 K11 0.65 TH-7z.

WS RAFREMBBRENG O,

SEDTD, FRBRETHEA L7 LC-MS/MS OF§fE% % Table 16 (277 L7-.
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Table 9  Collaborative study results of azoxystrobin
Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 3.32 3.27 1.58 1.51
2 3.74 3.94 1.60 1.70
3 3.36 3.74 1.81 1.77
4 3.56 4.52 1.45 1.97
5 4.38 4.86 1.72 1.95
6 3.98 3.91 1.84 1.73
7 4.32 4.14 1.79 1.60
8 3.68 4.34 1.60 1.64
9 4.19 4.29 1.50 1.59
Spiked level (mg/kg) 5 2
Mean value”(mg/kg) 3.97 1.69
Recovery” (%) 79.5 84.3
RSD.” (%) 8.0 8.8
RSD:” (%) 11 8.8
PRSDr” (%) 13 14
HorRat 0.90 0.61
a) n=18

b) Relative standard deviations of repeatability within laboratory

c¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 10 Collaborative study results of diclocymet

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 10.9 10.2 0.830 0.769
2 12.4 12.7 0.788 0.810
3 11.9 11.5 0.852 0.760
4 13.1 10.8 1.05 0.902
5 13.6 14.9 0.824 1.01
6 14.4 13.5 2.24" 1.95"
7 13.8 12.4 0.861 0.837
8 11.8 12.4 0.865 0.833
9 12.9 13.5 0.777 0.827
Spiked level (mg/kg) 15 1
Mean value” (mg/kg) 12.6 0.850
Recoveryb) (%) 84.0 85.0
RSD (%) 6.3 8.0
RSDR” (%) 10 9.5
PRSDR” (%) 11 16
HorRat 0.97 0.59

a) Data excluded by single Grubbs test

b) Rice straw: n=18 ; Paddy rice: n=16

c) Relative standard deviations of repeatability within laboratory

d) Relative standard deviations of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 11 Collaborative study results of isoprocarb

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.874 0.799 0.838 0.844
2 0.580 0.716 0.747 0.798
3 0.697 0.739 0.844 0.808
4 1.01 1.09 0.949 0.898
5 0.683 0.813 0.593 0.537
6 0.897 0.787 0.850 0.880
7 0.920 0.877 0.911 0.827
8 0.928 0.861 0.969 1.01
9 0.872 0.881 0.839 0.845
Spiked level (mg/kg) 1 1
Mean value” (mg/kg) 0.835 0.833
Recovery” (%) 83.5 83.3
RSD"” (%) 7.3 3.9
RSD&” (%) 15 14
PRSDR” (%) 16 16
HorRat 0.94 0.90

a) n=18

b) Relative standard deviations of repeatability within laboratory

c¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 12 Collaborative study results of metalaxyl

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.934 0.874 0.922 0.890
2 0.939 0.934 0.977 1.02
3 0.854 0.910 1.06 1.01
4 0.993 0.974 0.908 0.898
5 1.227 1.29” 1.19 1.08
6 1.06" 1.09” 0.967 1.00
7 1.05 0.973 1.07 1.02
8 0.927 0.940 0.982 1.00
9 0.926 0.961 0.946 0.961
Spiked level (mg/kg) 1 1
Mean value” (mg/kg) 0.942 0.995
Recoveryb) (%) 94.2 99.5
RSD” (%) 3.4 3.5
RSDr” (%) 53 7.7
PRSDx” (%) 16 16
HorRat 0.33 0.48

a) Data excluded by paired Grubbs test

b) Rice straw: n=14; Paddy rice: n=18

c¢) Relative standard deviations of repeatability within laboratory

d) Relative standard deviations of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 13  Collaborative study results of metolcarb

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.752 0.747 0.783 0.770
2 0.466" 0.671" 0.738 0.684
3 0.722 0.851 0.733 0.667
4 0.702 0.829 0.829 0.702
5 0.654" 0.624" 0.542 0.588
6 0.784 0.833 0.813 0.770
7 0.797 0.735 0.736 0.716
8 0.830 0.812 0.888 0.859
9 0.757 0.874 0.827 0.763
Spiked level (mg/kg) 1 1
Mean value” (mg/kg) 0.788 0.745
Recoveryb) (%) 78.8 74.5
RSD” (%) 7.8 5.7
RSDr” (%) 6.6 12
PRSDx” (%) 16 16
HorRat 0.41 0.76

a) Data excluded by double Grubbs test

b) Rice straw: n=14; Paddy rice: n=18

c¢) Relative standard deviations of repeatability within laboratory

d) Relative standard deviations of reproducibility between laboratories

e) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 14  Collaborative study results of pirimicarb

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.923 0.868 1.04 1.04
2 0.916 0.979 0.951 0.971
3 0.711 0.790 1.04 1.01
4 0.936 0.936 0.963 0.974
5 1.20 1.11 1.04 1.19
6 1.02 0.960 1.07 0.943
7 1.08 0.987 1.08 1.02
8 1.08 1.04 1.04 1.08
9 0.976 0.954 0.934 0.984
Spiked level (mg/kg) 1 1
Mean valuea)(mg/kg) 0.970 1.02
Recoverya) (%) 97.0 102
RSD" (%) 4.6 5.0
RSDx” (%) 12 6.3
PRSDR” (%) 16 16
HorRat 0.76 0.39

a) n=18

b) Relative standard deviations of repeatability within laboratory

c¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 15  Collaborative study results of propoxur

Feed types
Lab. No. Rice straw Paddy rice
(mg/kg) (mg/kg)
1 0.818 0.878 0.792 0.714
2 0.757 0.826 0.830 0.838
3 0.607 0.691 0.806 0.767
4 0.906 0.905 0.724 0.746
5 0.778 0.948 0.842 0.925
6 0.869 0.889 1.040 0.882
7 0.918 0.829 0.890 0.839
8 1.05 0.984 0.933 0.975
9 0.922 0.967 0.863 0.904
Spiked level (mg/kg) 1 1
Mean value” (mg/kg) 0.863 0.851
Recovery” (%) 86.3 85.1
RSD"” (%) 6.6 5.9
RSD&” (%) 13 10
PRSDR” (%) 16 16
HorRat 0.80 0.65

a) n=18

b) Relative standard deviations of repeatability within laboratory

c¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories

calculated from the modified Horwitz equation
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Table 16

Instruments used in the collaborative study

Lab. No. Instrument

LC column

(i.d. x length, particle size)

LC: Agilent Technologies 1100 Series
MS/MS: AB SCIEX API-2000

GL Science Inertsil ODS-SP
(2.1 mm x 150 mm, 5 pm)

LC: Agilent Technologies 1200 Series

Agilent Technologies ZORBAX Eclipse XDB-C18

2 MS/MS: Agilent Technologies 6410 (2.1 mm x 150 mm, 5 um)
LC: Agilent Technologies 1200 Series Agilent Technologies ZORBAX Eclipse XDB-C18
3 MS/MS: Agilent Technologies 6410 (2.1 mm x 150 mm, 5 um)
4 LC: Waters Acquity UPLC GL Science Inertsil ODS-SP
MS/MS: Waters Quatro Premier XE (2.1 mm x 150 mm, 5 pm)
LC: Waters Alliance 2695 Agilent Technologies ZORBAX Eclipse XDB-C18
> MS/MS: Micromass Quatro micro (2.1 mm x 150 mm, 5 pm)
LC: Waters Acquity UPLC GL Science Inertsil ODS-SP
6 MS/MS: Waters Xevo TQD (2.1 mm x 150 mm, 5 um)
; LC: Waters Acquity UPLC Agilent Technologies ZORBAX Eclipse XDB-C18
MS/MS: Waters ACQUITY TQDetecter (2.1 mm x 150 mm, 5 um)
g LC: Waters Acquity UPLC GL Science Inertsil ODS-SP
MS/MS: Waters ACQUITY TQDetecter (2.1 mm x 150 mm, 5 um)
9 LC: Waters Acquity UPLC Agilent Technologies ZORBAX Eclipse XDB-C18

MS/MS: Waters Xevo TQD

(2.1 mm x 150 mm, 5 um)

7o [RIRE E &
LITFOREENSE DAL, A FTHE
B, A BV IVTIE 2.5 ~20 ng/mL, Z Ofth 6 5571E 0.25 ~ 20 ng/mL O TREHRM: A

3) fARHHA 2 &2 HWT, KRIEIZ

4 FEDH

BEHH A R IR I 2 B3R 7 o
(LT TRE Eno.

1) &
LT
| A = 0 SN A WA Nl el

FENGONT.

4) KEOT VYR ARBELYROY 7 0Y Ay FOE

HFFRIX 0.03 mg/kg (Fio© 0.3 mgkg)
0.02 mg/kg, A MV T DIE
7, BEUIA—T KRBT BRI ANVDE

AR TXUIILDER

2) FEHHA RIZONT, KEICHE> TRONIERMUSHRE 7 v~ N 77 LM%, EBZWT D

ZTOMDEIKE L TENEI 1 mgkg FHY EZRMN L7230 E2 HWT 9 S BR=EICHB WV TR

W IR RIFAUBR & FEh L7z

T ORER, BRIFREREIBEENG LN,

W27 Y R A ba By 2 mgkg fHY &,
(21

WIZHOWT, Wik o~ 7572057 ARE RS20
) OFEVITEE~DOBEH ORI BICHOWNWTHREI L E 2 A,
ThirEEZLNT-.

CHEo THMENERER Z FEh L= & 2 A, BifreEIER K O L

& NRIZ 0.1 mgkg (FioH 1.0 mg/kg) 14
TRRIE 0.04 mg/kg, ARH TBRIX
& FRRIZ 0.4 mg/kg, MM TIRIZ 0.2 mgkg, WNZA Y 7 wiv
#TIRIL 0.1 mg/kg, Fit TERIX 0.03 mg/kg TH o7z,

5) fgbbicTYF v A bnbEr smgkg fHYE, Y7oy Ay b 15 mgkg fHYE, ZOfho K
ELTENZEI 1 mg/kg FHY &2 IR0 L 723 BE & OBk
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# &
LFEFBRIZSIN L Tz i2nic —BIWIE N BRI & > 7 — S BEWFIEAT, R & EHRR A=
FAFIERT, —fRAEHITEN B AR A EEH 2B AR TE v 2 — 236 1) % BIRE A ALIER# O B &
KLET.
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