LC-MS/MSIEIZEDHERE T D7 a e ZUR ORITE  — i ik oD 36 F P Rk — 63

7-1  REIATNT SR T LEESH (LC-MS/MS) %L B

¥REhn/OESYFDRIE
— B BB D T DK —
[T T NMEIES 2, RIS 2 SRR 2

F—0—F /et IUR, HEE, GIREBILE, Wik a~ T TT 80T ZE BT,
B R ER A

1. [ZE®HIZ

IabtZYRIIANAR L EAE G THEV U RDOEIETHY (Fig.1), 7aE TURITTE Y S v HE AR 5 4 F)
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WV, BREFIEL TSN TWDKE, B4, ZMOOOH AFEHIE AL TWDIERHY, Ak
28 AT ONZRAEICEDE, RO K O SAHERTICHE /e TR N E ENDZ LN MRS
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Clopyralid
CAS No: 1702-17-6

Fig. 1 Chemical structure of clopyralid
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NE5) K OB IR SRR E R~ AL R 2 A EL T, H—RBE O Z Y MR LL T, BER UK
FEDFHAM, & TIROMEBZFEML 2O TEOMELHRE T 5.
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2. MPERUVHX

M OIE R U R

HTHRDHENE 7 FAH GRS AMENE 3 &, IRSAHENE 4 15D K OVGIRFERE LR 8 FEHOF 15 FfHARER ML &
LTIERL, £ T 40 CTHI 60 BRI LIZ1&, TE U T B BIE 500 pm O 50\ A 1@ %
ETRFL Tt R L 72,
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EERUHFE
Rk a~ 777507 WRVE #53Hr 3 (LC-MS/MS) : Wters Quatro Premier XE
717 25 : Waters ACQUITY UPLC HSS C18 (4% 2.1 mm, £ 100 mm, F7£E 1.8 um)
JREHHE: TAITEC SR-2DW
Oy B . KUBOTA T — 7 /L by 71 L 4000
12— —=x/\RL—4—: BUCHI R-200
J1—R)>»F37 L Waters  Oasis PRIME HLB Plus Short Cartridge (225 mg)
iz Loy BfER% : AS ONE MCD-2000
~=F—/LK: Waters &2 T} GLScienses
ABREIFXY—: ASONE #HEREIFH —TRIO TM-2N
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(10) &Fe: LC-MS H
(11) 7o =7 (0.0028 % (E &) : 7E=77K 0.1 mL %7K 1000 mL 2z 7.
(12) v ZUREERER (0.1 mg/mL) : Z7HEZUR[CeH3C1aNO2J#9 0.01 g Z D XH &R MLIZED, ZDHE &

% 0.1

mg OHTETHIEL-1%, L EOTEI=R/LTENL. £RETZT7A2 100 mL IZBL A, EHEET

[V I N % 7=

(13) 7 ZUREEAERE (1 pg/mL) : 70 ZUREEAERE (0.1 mg/mL) D 2 mL #4877 A= 200 mL (Z&
D, EHRETTBEN=NIAZMZT.

(14) BEHRH 7 REEARERR (100 ng/mL) A HKHIZ/2E T REEMERR (1 pg/mL) O 5 mL &4 &
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7ZA2 50 mL (2D, fEMRETE R (1+1000) & 1% 7=

(15) MEHRH 7T NEAERR (5~50 ng/mL) : FEHRH 72 ZUREAER (100 ng/mL) @ 2.5 mL
~25 mL #4877 A2 50 mL (2B FEATICED, AR ETEE (1+1000) %12 7-.

(16) fREMHA 7o TYRFEHER (0.5 ng/mL~2 ng/mL) : REMHAI/AETINEAER (10 ng/mL) D
2.5 mL~10mL #2877 A7 50 mL ([ZBFEAIICEY, B E CERE (1+1000) 200 2 72.

4) HERIRE

(1) #h

SIHTERE 5.00 g Z o TRU M DIEEAE 100 mL (2 G, KEE(ET R 2P (40 g/L) — A% /—)L (1 +
99)% 50 mL N, #EEHHET 30 /0 MHRVIEE -, 2Dk, &0 715 1700 X g T 5 syl Dy BEL, AR
=M 7T7A3 100 mL I LT, FRBEMITKIRL TN D 288K (40 g/L) — A% 7 —/V (1 +99) % 40 mL Nz,
PREOHET 30 ZrMHRVIEE 1%, =015 1700 X g T 5 i LBl 7-. KE2E77A2 100 mL 2%
LU T LGS BB AR A T A EA A DR T Ml (L — TS AL, fil TR & Ok M a b &K
WAl T NI NVRIE (40 /L) — A% /—/1 (1 + 99) THRIEIVEH L 7= Uit 2 RBR ISR 5 | A L 7=, KRR E kel
FRUT BERIE (40 g/L) — A% 7 —/L (1 +99) Nz Thliik & L7z,

(2) B "1

=Ny L% T A% ) —/ S mL L OJK 5 mL THONIZHEF L. 723 B 7742 100 mL 27—k
Uy P A7 L0 FICEE, KR 10 mL 28—~ yP BT MIIEFMEIINZ, BeITRE AT TAAID B
ETLETH ST, SHITKER TN T AFEH (0.4 g/L) — A% /7 —/V [1+1)5 mL % 2 [A1 1 — K P T A
Iz, FERIZHE ST,

(3) K #2

Hlcle—N BT L% THTEN=N/L 5§ mL K OWERE (1+120) 5 mL TECICHE L. iRz
40 °C LA FOKIET 5 mL LA FETRERMEL /1%, HEE (1+11)3 mL ZINZ 7. 20, MLk E S
—RNy VBT AAMSE, ECNITRE T TARIO Bl ET 2 E TS, 2297742 100 mL
3 (1+4120)5 mL C 2 [BIBEHL, YVERANAR 1 — )iz, RICHERE (1+120) — 7 Eh=KJ/L(9+1]5
mL X OVK 5 mL &AW A — R o2 RPN S B 72, 2al A $ERE LIRS 10 mL 2 —RY
YVATLD FITEE, 7o E=T K (0.0028 w/v%) — 7 ER=RL (9+1)4 mL 20— v T NI IERIC
Nz, 7aeZYRZHCDNIE ST,

4) ¥ 3

EHRIZKER LT NI A (40 g/L)0.1 mL Zh0x, BEREITH—TIRA L. 20k, P7raAX 2 mL
Nz, REBEIF Y — T30 BREIEAL, 3.0/ 740 X g THI 3 40l DA BEL, T (P raniy @) 4,3
AV — NNy N TR ETDEER 2 [BIREDIR LTz, TR 7 /KB I2HERR (142) 0.15 mL 201 %, sBRE % —TC
BREL. 20k, YranAzy 2 mL # Iz, REREIF— T30 BERAL, .07 740 X g T 3 4y O
EEL, TR (T runrZ @) w/ A — LRy NG BT 7 A3 50 mL IZANDEEE 3 [E#IRLT-.
IR OBIEIZBWNT, FRIZFCARTIE 7742250 mLIZINX -, Z3UZ7 'R SmL &1, 40 °C LA T
DARE ETIFEAEHE T2 ECRERMEL 2%, BRT AL E> TRESEZ. ZHUCE R (1+1000) 2 1 mL
Nz, BBV A O GRS I B K0IR R U714, e DL 1.5 mL 12 L s /) 8100 X g
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T 5 REEOSBEL-. FBAIETZ LC-MS/MS ORIEASAT B UREHATRELT-.

(5) Wikra~hro7 807 DRVE BT RHC L AHIE

FRBHATE K O AR E A IR A e & LC-MS/MS (21 AL, Table 1 }2 (8% Table 2 OHIESIHES
TER UG (SRM) 70~ b T D& 4572, 55HI7 SRM 70~ h'T ABE RSy DY — 7 k% Kb T
AR AERL, BUBHEIR T D& RSy B2 R, ralkEtho/eeZVRo &2 F N L. 723, & EiEOREE
% Scheme 1 |Z/RL7=.

Table 1 Operating conditions of LC-MS/MS
Column Waters, ACQUITY UPLC HSS CI18 (2.1 mm i.d.x100 mm, 1.8 um)
A:Formic Acid (1+1,000) B:Methanol

Mobile phase . ; i )
0 min (5 %B)—5 min (60 %B)—6 min (95 %B)—7 min (5 %B)
Flow rate 0.4 mL/min
Column temperature 40 °C
Ionaization Electrospray ionization (EST)
Mode Positive
Desolvation gas N2, 400 °C, 800 L/hour
Cone gas Ar (50 L/hour)
Capillary voltage 1.0 kV
Ion source 120 °C
Table 2 MS/MS Parameters
Prodct ion Collision energy
Agricultural Precursor ion for for Cone vltage for for
chemical (m'z) quantification identification V) quantification identification
(Mz) (m'z) (eV) (eV)

Clopyralid 192 146 110 20 20 30
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| Sample 5.00 g | Centrifuge tube with screw cap 100 mL

< Sodium hydroxide (40 g/L)—Methanol [1+99] 50 mL

| Shaking | 30 min

| Centrifugal separation | 1700 g, 5 min

| Supernatant solution | [Receiver, Erlenmeyer flask 100 mL]

(Supernatant solution)

(Residue)
< Sodium hydroxide (40 g/L)—Methanol [1+99] 40 mL

| Shaking | 30 min

| Centrifugal separation | 1700 g, 5 min

Filtration under reduced |  Glass fiber filter paper
pres

sure [Receiver, Short-neck volumetric flask 100 mL]

< Sodium hydroxide (40 g/L) —Methanol [1+99] 40 mL (up to the marked line)

Extracted solution |

Purification (1)

Oasis HLB column (1)
(Wash with about 5 mL of methanol, then 5 mL of water in advance)

[Reciever, Eggplant-shaped flask100 mL]

< Apply 10 mL of extract

< Wash 2 times with sodium hydroxide (0.4 g/L)-methanol [1+1) 5 mL
< About 5 mL of methanol

Evaporation | 40 °C, removed methaol

< Hydrochloric acid (1+11) 3 mL

Oasis HLB column (2)

Purification (2) (Wash with about 5 mL of acetonitrile,

then 5 mL of hydrochloric acid (1+120) in advance)

< Wash 2 times with hydrochloric acid (1+120) 5 mL

with washed the flask beforehand
< Wash with hydrochloric acid (1+120) - acetonitrile (9+1) 5 mL
< Wash with water 5 mL

[Reciever, Centrifuge tube (screw cap) 10 mL]
<« Eluate with ammonia solution (0.0028 w/v%) - acetonitrile (1+1]) 4 mL

Eluate

Scheme 1-1  Analytical procedure for clopyralid in fertilizer

< Washing centrifuge tube and recidue, Sodium hydroxide (40 g/L)—Methanol [1+99]
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| Eluate |
[
| Purification (3) |

<« sodium hydroxide (40 g/L) 0.1 mL
| Mixing | Vortex

< Dichloromethane 2 mL

| Mixing | Vortex, 30 sec
[

| Centrifugal separation | 740% g (2000 rpm, 165 mm), 3 min
[

| Clear underlayer | Pasteur pipette

Repeat 1 time

<« Sulfic acid (1+2) 0.15 mL
| Mixing | Vortex

< Dichloromethane 2 mL

| Mixking | Vortex, 30 sec

| Centrifugal separation | 740% g (2000 rpm, 165 mm), 3 min
[

Pasteur pipette

Sampling of underlayer i
[Reciever, Eggplant-shaped flask 50 mL]

Repeat 2 times

<—Acetone 5 mL

| Evaporation | 40 °C
[
| Dry up | Nitrogen gas

<« Formic acid(1+1000) 1 mL (Volumetric pippet)

| Transfer | Centrifuge tube 1.5 mL

| Centrifugal separation | 8100xg (10000 rpm, 72.5 mm), 5 min

| Supernatant solution |

| Measurement | LC-MS/MS

Scheme 1-2  Analytical procedure for clopyralid in fertilizer

3. HERUEER

1) FHMMEUREGAERIC &S E R O FE (i

RS AHENE, 755 AHERE e OVGIRFEREALEL O 3 T D IEEHT, 70T RELTZERZ ] 200 pg/kg, 2
ng/kg K U880 pg/kg A1 BIRNL, + 0 T2 S SRR 2 L, ATRISHE-> T3 mOMTThN
[EINGREBR 2 AT o7, KRBt O#E R4 Table 3 12, /o, IRMNEIGREBR CHOLNATZI/e~ T L0 —F%
Fig. 2 IR L7z, BN EIT81.2 %~94.2 % THY, WTIh ILEHERBIAI ORI TODRIREL ~LZEIT
LEED BIREWIZL TWZZEDD, TRHORBIOGHTICB N THAREEZA L TWDHI LD RS
7z
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Table 3 Result of recorvery test

Content of Mean b Criteria of the
~ » R3D 0
Sample clopyralid recovery ©%) truness
(ngkg) (%) ’ (%)
Pig manure compost 200 88.6 8.1 70~120
Poultry manure compost 2 81.2 13.0 60~ 125
Composted sludge fertilizer 80 94.2 3.2 70~120

a) n=3
b) Relative standard deviation

c¢) Criteria of truness (recovery) shown in Testing Methods for Fertilizer

A) clopyralid _ A)
clopyralid
REEEEEmEEE T T T T T T i1 T T BAREEEEEEREEE: T min
1.00 2.00 300 4.00 1.00 200 3.00 4.00
E) clopyralid B)
clapyralid
T A T 1N RN R AR R AR R e i) 124
1.00 200 3.00 4.00 1.00 2.00 3.00 4.00

Fig.2 Chromatogram of recovery test
A) Standard solution (Clopyralid content : 0.5 ng)
B) Sample solution (Pig manure compost, clopyralid content : 200 ug/kg)
Left figure : Product ion for quantification (192>146)
Right figure : Product ion for identification (192>110)

2) BHTHR B B U R BE OD BTl

OFTHE BE M OV RTRS BE Bl 58 972 T2 0 IR S AUHENE K OV S AV HENEIZ DWW T, Z7rEZRELT 200
ng/kg B OV2 pg/kg MY EIRINL, 2 ST CTHZZE XTS5 BIRBRZ EHi L THROAL-#E 5% Table 4 |21
Lz, ZORE R D — TEBLE 7y BT 21T o TR LIV OM T RS BE B OV RS FE % Table 5 IZRLT-. RS
PHENE K OV S AVHENE O SER4M 1 141 pg/kg B T8 1.59 pg/kg, FRATHEHEHER 221 13 %L TN 10 %,
IR S ENR 721 16 % K ON21 % Th o7, WAL FH = AR 756 AR RS R BR 150 IR SN TWA O T
R EE (GFATRE SR MR 72) S OV [RGB (PP AR RS YRR 72) D B &2 D 2 LN Tho 7o Zeh b, KRikld
TR EER L CWAIENMERINT.
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Table 4 Individual result of repetition test of changing the date for the precision confirmation(pg/kg)

Test days Pig manure compost Poultry manure compost
1 129 160 1.71 1.85
2 122 146 1.84 1.42
3 132 120 1.12 1.13
4 161 184 2.02 1.84
5 112 143 1.40 1.52

Table 5 Statistical analysis of repetition test result for evaluation precision

Repeatability precision Intermediate precision
Sample Mean value” Srb) RD.” CRD rd) SI(T)C) RSD I(T)ﬂ CRSD I(T)g)
(ngkg)  (ngkg) (%) (%) (ngkg) (%) (%)
Pig manure compost 141 18 13 11 23 16 18
Poultry manure compost 1.59 0.16 10 11 0.33 21 18

a) Total mean (Number of test days (5) xXNumber of replicates (2))

b) Repeatability standard deviation

¢) Repeatability relative standard deviation

d) Criteria of Repeatability precision (repeatability relative standard deviation)
shown in Testing Method for Fertilizer

e) Intermediate standard deviation

f) Intermediate relative standard deviation

g) Criteria of Intermediate precision (intermediate relative standard deviation)

shown in Testing Method for Fertilizer

3) EETRFDHER

7abtZVRELTENZEN 1 ngkg Y B2 EH T 585 AHEIRL L OVGIERBEIREHZ R, ARJEIZHE
ST 8 ROHMTTHM L. BN EOIERERZAELZ 10 FLTER FIREHEEL, £/, RERAEL
2xt(n-1, 0.05)fF L LT FRRZHEE L7-fE % Table 6 (2R L72Y. & F IR M O H FRRIE, HEAEAS 1
ng/kg KON 0.3 pg/kg, TGIBTEEILELDS 1 ng/kg &Y 0.4 ng/kg LHEE STz,

Table 6 Calculated LOQ and LOD values of cropyralid (png/kg)

Sample Content .Of Mean s LOQC) Lon?
clopyralid  value”
Poultry manure compost 1.00 0.67 0.09 1 0.3
Composted sludge fertilize 1.00 0.69 0.11 1 0.4
a) n=8

b) Standard deviation
c¢) Standard deviationx10 ; 1-digit accuracy
d) Standard deviationx2xt(n-1,0.05) ; 1-digit accuracy
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4) FERHOASTICKIERAEEORER

15 S obEmIEE B SAMER 3 &, IKSAHEIE 4 45, BIRREEIEE 8 £) I\ T, AEICHE->Trm
EZURERIEL72E 25, 8 RORE C/rEZUR B RIHENT. BONTERDIG, BMbH-vilkihro
EZURREE% Table 712, F7z, £l ra~hr T AO—fl% Fig.3 lZR Uiz, B5SAHEILITR H FIRAE
i~6 ug/kg. IKSAHEMIX 4 pg/kg~19 pg/kg MK NG IRIEBEAEEH IR TR ~11 pg/kg TH-o7-.
AIFICEDRREOREILFRE TH o703, —EHEIEICE > TIHI — Ny VBT ACEH RN TER20E
DPEELT. 2L, F# 2 OBREIZBWT, BMBHARICERZRINL TIRMESRIRICLIZLAT, 3B
WEPICEIEM DL EICBAEL, ZOWREN—N NP AT LIEANTHIETHT LTFEEEVRE LT
W, ZTOHOBIENTERLIZSTLESTZZEICED. HEJECTH TR R B EHT, 8 S5 FUEHCH B O
HEWEIZB W TS HEREDNFELTWDEA, SEOINICHE TERWVREIBFEL THDHIEN
5, AR FIEICOW TS % ERDRADP L ELEEZ .

Table 7 Analysis of commercial fertilizers (actual article)

Sample Sample Content of clopyralid
No. (ng/kg)
1 Poultry manure compost 1 N.Da)

2 Poultry manure compost 2 6
3 Poultry manure compost 3 3
4 Pig manure compost 1 4
5 Pig manure compost 2 6
6 Pig manure compost 3 19
7 Pig manure compost 4 )
8 Composted sludge fertilizer 1 N.DY
9 Composted sludge fertilizer 2 N.DY
10 Composted sludge fertilizer 3 1
11 Composted sludge fertilizer 4 8
12 Composted sludge fertilizer 5 (0.6)”
13 Composted sludge fertilizer 6 11
14 Composted sludge fertilizer 7 N.DY
15 Composted sludge fertilizer 8 N.DY

a) Not detectable
b) Unmeasurable

c) Analytical value of higher than or equal to LOD and lower than LOQ
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] clapyralid ]
@A py 1
1 clopyralid
T e SV E B TRR Ry s e e M T TR e AR B oo et V1
] clopyralid ]
A2 - i
1 1 clopyralid
AR RARES BN LA LR s ma SALEBARA AR REARS LEARE RER R RAREn Rany -]
230 3.00 3.50 4.00 4350 250 3.00 3.50 4.00 4350
clapyralid
B A i
clopyralid
T ....|....|....|....|....|....|mjn ||||||||||||||||||||||||||||||||||||||||mjn
B) .
clopyralid
clopyralid
- min T T T T T e, [N
230 300 330 4.00 430 2.50 3.00 330 4.00 430
cy - clopyralid ]
clopyralid
_ i :
IIII|IIII|IIII|IIII|IIIlllllllllllllllllmﬂl | | |IIII|III | | | |m-111
€) ]
clopyralid
clopyralid
R e R o R 1131 T, Mmifl
2.30 300 ER 4.00 4.30 230 3.00 3.30 4.00 430

Fig.3 Chromatogram of analysis of commercial fertilizers.
(A1, B1, C1) Standard solution : 10 ng/mL
(A2) Poultry manure compost 2
(B2) Pig manure compost 3
(C2) Composted sludge fertilizer 4
Left figure : Product ion for quantification (192>146)
Right figure : Product ion for identification (192>110)



LC-MS/MSIEIZLAHEAEE R D 7ae"Z VR OHIE  — ik EkBrik oo A &k — 73

4. F&OH

LC-MS/MS % F\ N i@ B o AT vk o3 FH L FHJE K D 72012, IR SAHERR, 5.5 A HER & OV Je %6 %
FEEHZDWT, H—GRBREIZIIT % UMM A T L 7225, IROFE R A2

() RS AHERE, B5AHERE K OVGIRFEFERER A FHVY, 3 0T OWINEIIGRER I IV B E OB E1T -
TR, BRI 81.2 %~94.2 % Th 7. ZORE RIFNEEFEHRBIEI ORI TODKIREL ~LIZEITD
RO BIEAm 2L T e,

Q) TR EE R O RS EE 2 s 27200, IRSAHEIE K O SAHEIEZ W, 2 ST THEZZ X T 5
BB AT T R, O TH S MR 2518 13 %M OV 10 Y%, IR AHEER 21T 16 % & 021 % Th-o7-. =
DOFERIT, IERFERBIEI RSN TODFREL ~ BT DM TR E K ORI E O B 2O 2 fFLINTH
0, TP AL .

(3) S AHENE Je OB TR FEBE ML B2 FHWTE & TR DOMER A T o7 R, & FIRIT 1 ng/kg BRI,
R FBRIL 0.4 ng/kg B E CTHHZ LA MR LT,

(4) Bkt 2 AW TR S AHENE, 3.5 AHERE & NG IERBEIEBHZ DWW T 24T o728 25, — D
RSAHEIEZ BREE RIIFRE Th o7, ERED TERD TR SAHEIRIXATLERERVE D& T CHIEAE
U, HIEERORBIN CTE o122 ThoTzZ b, 4% BRLRILEBEOSK B NN ELEZD.

X

1) i K OVMENIE 7% B8 3 D B 5041 o0 i 5y ) il 1% S o SR~ = =77 )b, S FRI S o — 1 A
T — W EA

2) EMOKPEL i ANBDEL R R OHEIE H 0 E END 7 e TU R OFIARE RIZHOWT

<http://www.maff.go.jp/j/seisan/kankyo/clopyralid/attach/pdf/clopyralid-18.pdf>

3) INARFER, BRET, AR R n~ s T7 507 DR BT R (LC-MS/MS) (2 X572 i
KOG IRSERENE R o7 v e ZURRIE, R, 3, 51~59(2010)

4) Em R, IUKRFRR, BARE, AHMIRREKIn~ N I7 207 DB 8558 EF (LC-MS/MS)
BEIZEZDHENE K VG IR B D7 ae TR, T8 TUR KO 7uT7 AORIE, IEEHFSE#HE, 7, 1~9
(2014)

5) MBS, RE#ES, BARRE, HILEF, AR JEIa~hr 77507 DRVE 85 it
(LC-MS/MS) iEIC LD HEAR K OYG IR IEEL 0 7 a7 U R K OB 98 O W E — R BEBRERE —, F

Rk 28 £F B IR S A A R = R

6) MSZAT B N EEAMROKPE T B e A BT o 2 —(FAMIC) : IEBR 4 5k 14
< http://www.famic.go.jp/ffis/fert/sub9.html >

7)  ESLAFZEREFE 1A N RS - B dn PE BN IR B SRS R R A BN ek A — kg ne Y
RO, 3Ry, 2L — =D B I RIE T 7 — 25

< http://www.naro.affrc.go.jp/publicity _report/pub2016_or_later/pamphlet/tech-pamph/078226.html>

8) [ESLAFZEBHFE 15 N B3 - B PE E BN KR B T O R BRI A BT e b & — RS AR P

nEZUR O & S HTE(Z B L)
< http://www.naro.affrc.go.jp/publicity _report/pub2016_or_later/pamphlet/tech-pamph/078229.html>
9) Codex:“Guideline on Analytical Terminology” , CAC/GL 72-2009 (2009)
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Validation of Microanalysis Determination of Clopyralid in Compost and Composted
Sludge Fertilizer by Liquid Chromatography/Tandem Mass Spectrometry (LC-MS/MS)

Kohei ITO!, Kenji KOZUKA? Keisuke AOYAMA? and Yuji SHIRAI?

! Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
(Now) Food and Agricultural Materials Inspection Center, Agricultural Chemicals Inspection Station

2 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

A single-laboratory validation study was conducted for the microanalysis determination of clopyralid in
compost and composted sludge fertilizer by liquid chromatography/tandem mass spectrometry (LC-MS/MS).
Clopyralid was extracted with methanol under alkaline condition. The extract was purified by retention and
elution with a cleanup cartridge and by extraction with dichloromethane. These purification took advantage
of characteristics that the behavior of elution varies between acidity and alkaline. The clopyralid was
analyzed by LC-MS/MS. As a result of 3 replicate analysis of 3 fertilizer (pig manure compost, poultry
manure compost and composted sludge fertilizer) samples spiked with clopyralid at 2 pg/kg ~ 200pg/kg, the
mean recoveries were 81.2 % ~ 94.2 %. Repeatability of clopyralid in 2 fertilizers (poultry manure compost
and composted sludge fertilizer) were 13 % and 10 %, intermediate precision of there were 16 % and 21 %.
Minimum limit of quantification of there were estimated 1 pg/kg. Those results indicated that the developed
method was valid for the determination of clopyralid in compost and composted sludge fertilizer. However,
preparation process of sample solution has a need for improvement, because the existence of pig manure

compost which was difficult to prepare sample solution was confirmed in analysis of commercial fertilizers.
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