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Clopyralid
CASNo: 1702-17-6

Fig.1  Chemical structure of clopyralid
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HEERIZT U r7aua O HRGHHIEN0, SHEOSRBERLEEINZ. 22 T4, LD
JEAE R B0 ME/ oIV RRBRIEO S BE2ITV, H—RBREDOZ U EHREZIToT-0O T O
s 5.

1

2. MHRUAZE

AFDILER K UEA R

T fEEr 20 FEAH (RS AHENR 5 5, BSAMEIE 2 5, FBSAHEIE 4 55, IKRSAHENE 4 55 % NG I
L 5 R0 Z3BRdn L, T 40 "CTHI 60 IFAIFLIRL 7214, T Tk < H BIE 500 um D5
DU 95 E TRl Tt HEUER S L 7.

2) FBRUSRER

(1)

(2)
(3)
(4)
(5)
(6)
(7
(8
9

WRikIa~hr o747 ZRVE 8538 (LC-MSIMS) : Waters Quatro Premier XE
717 2: WatersACQUITY UPLC HSS C18(N£% 2.1 mm, £ X 100 mm, k7% 1.8 um)
JREOKE: TAITEC SR-2DW

O EERE : KUBOTA T — 7 /Ly 7 1E L 4000

n—X—=x/\7RL—4—: BUCHI R-200

aRY~—H—hKw A7 L Waters Oasis HLB 12cc (500 mg)
Da=7a—r YA N HT 5 HybridSPE®-Phospholipid (500 mg)

iz 0y BiER% . ASONE MCD-2000

~=—/VLR: GL-Scienses

HEVEIXY—: ASONE #EAEIFH—TRIOTM-2N

3) HE

(1) 7k: JSK 0557 |[ZHIET D A3 DK, 7272L, LC-MSIMS [T AN F HIRBERIZ OV TIE A4 DK
ERLT.

(2) 7Er=KJ/L: JSK 8039 7% =3E-PCB 3k H 33K (JR A 5000) (& L7 A/ AFEHiHK)

() A& /—(HhH-7V—=0 Ty M) - R SR - PCB R T AU (R 5000) %7213 LC-MS (‘&
L7 AV A HIEE)

(4)
(5)
(6)
(7)
(8)
(9)

AB )= (FEBER ) : LC-MS FREE (F L7 A /v 2 Fn e sl sk)

KERAL TR L JSK 8576 Hifkatdk (B L)

Wl JSK 8180 4 )& /o EE (B L7 A /v ARG MiEE)
ToE=T K JISKB085 Frikak e (H £y K 28 %) (B L7 AL LFEHIEE)
. LC-MS HIEHE (B L7 A /v LHeiiH)

subt'ZUR R AR K (8 7 AV SRl 3E)

(10) 72 =7 (0.0028 % (E &) : 7oE=7/K0.1mL %Z/k 1000 mL (ZhZ5.

(11) Z7evJUREHER (0.1 mg/mL) : Z7rEZYR[CeHsCloNO2] 49 0.01 g Z# D k) &R LIZEY, ZDOH &
%01 mg OHTETHIE LI, VEDOTEr= L TENL, 2ETZ7T722 100 mL (ZBLAN, E#RET
[FVABLZ N Z 7.

(12) 7vtZURHERER (Lpg/mL) : 7eE 7 UREESERR (0.1 mg/mL) D 2 mL Z 4§~ 7 A= 200 mL (2&



LC-MSMSIEIZ LD D7 o TR ORIEED W B 71

0, R ETTEh= L ZINZ 7.

(13) MEMA 7o ZUREEHERK (100 ng/mL) : 68 ARFZ7 2 ZURIEAERR (1 pg/mL) O 5 mL &4 &
77 A2 50 mL IZ&Y, FERRE CEREE (1+1000) 2N Z 7-.

(14) HEBRA/nEZURERER (5 ng/mL~50 ng/mL) : HREMRH 7TV RERERL (100 ng/mL) O
25mL~25mL 24 &7 7 A= 50 mL (2SR LD, FR#ETE W (1+1000) 2Nz 7-.

(15) HMEMHA 7o) RERER (0.5 ng/mL~2 ng/mL) : MEHRHA 70T REE %R (10 ng/mL) O
2.5 mL~10mL &8~ 7 A= 50 mL (ZBPERYIZED, FR# E TEHE (1+41000) 2N 2 7-.

4) HERERIE

(1) #h

Oytratel 200 g - TR D LIEEE 50 mL IZ A, KERLT N7 AVERE (40 g/lL) — A% ) —)L
(1+99) % 25 mL JiNx, #iR&HHET 30 Sy MIRVIEET-. 2Dk, .0 /1% 1700X g T 543z Loy BfEL, E#
HEE 200 ML 72T TE7 Z AT LT, BRREMITKIEL TR D LS (40 glL) — A% /—/1[1+99) & 10 mL
Mz, FHRYCTEVIEE =%, #0715 1700X g T 5 /rfm L olL-. Soni- BEARIeicEsns:
EERIREADE, R E UKL T MY LEHE (40 g/lL) — A% /—/L (1 + 99]10 mL 2z, FHRY
THRVIEET-1%, 1507149 1700X g C 5 4y [#lim DAyt L 7. JefR Rk BB kA G, 2T
O BB AR E SR TR E RS U,

(2 K M1

R~ — A —N P T L% THT BR=R/L 5 mL & O EE (1+120) 5 mL THCMI B L7z, SR
% 40 °C LL T O/KIn CRUE MR L7148, Hifg (1+11) 3 mL 2 1Z 7. T D%, Bl 10 mL Al 0B
[CRBLERZ ., w0 SI%) 740X g T 5 RE O BEL 72, BB AR IT e L= — ) P AT M AL, K
DA O _ESlZ#E T 5 TSt 7, BRI (1412005 mL 21, SEBRE X — CIRVIEE -
%, 150K 740X g T 5 oy oy B L7z, BB IR E 1 — R 7 MZARTL, RIERO#EAEE 2 [a1i6)
WL7-1%, ¥l (14120) — 72 h=k/L (9+1) 10 mL K OVK 5 mL ZNER S —R) 2 BT NN TR
S, AU ORBE 10 mL 20 —RN v YT AD FICEX, 7oF=T7 I (0.0028 wiv %) — 72 h=
MV (9+41)8 mL & A —hy P HT AEMIZINZ, 70 TVREECHTIEHS 2. ZORHIRICE R
(1+1000) 2 mL #/N %, IR&LT-.

Q) ¥ #|2

DNaA=F7a—k NS NHT LT ER=RL EmL & ONEEE (1+1000) 5 mL TSIz Lz, kil
1 CRRARE T LT 7 AMCAM L, EeIRIm A FEAI O ElZE T 2 F CRINSET. hT70%
TEh=RL 5EmL CTHH%, EfE— 7 Eh=RJ/L (2+98) 10 mL TZ/ut"ZURK%E 50 mL 72917 7 AR H
St ZOWRHEE 40 °CLAT oK b CIUT MG L /=14, EHR/H AZRE T CRESE 7. FEdicd
EOEE (1+1000) THEMEL, 5 mL R8T 7 AT LR 72, T2 (1+1000) TEAR L. ERLIE
WD—ERE T TAT 7RI OILEAE I AT, 120750 8100 X g T 5 4y i Oy BEL 7. A5z LA
% LC-MSIMS ORENAT ML, sUEHEIRELTZ.

(4) WK~ I 7 5205 ZRVE RS EHC L AHE
SBHATE B O & VERR IR A EYEE 2 LC-MSIMS IZ7E AL, Table 1 } U8 Table 2 ORI ES1: It~
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TBEIRSEMH (SRM) 70~ 5 55157~ 5517~ SRM 70~ k7T LB Ry DY — 7 HfE4a kD T
EMRAERL, SRENAR T 0Ky EE2 KD, ol orae Vo B2 E L. 728, EEED
5% Scheme 1-1~Scheme 1-3 |2 R L7-.

Tablel Operating conditions of LC-MS/MS
Column Waters, ACQUITY UPLC HSS C18 (2.1 mm i.d.x100 mm, 1.8 pum)
A: Formic Acid (1+1000) B: Methanol

Mobile ph
Olie prese 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
| onaization Electrospray ionization (ESI)
Mode Positive
Desolvation gas N2z, 400 °C, 800 L/h
Cone gas Ar (50 L/h)
Capillary voltage 1.0kV
lon source 120 °C
Table2 MS/MS Parameters
Product ion Collision energy
. . Cone
Agricultural  Precursor ion for for voltage for for
chemical (m'z) quantification identification V) quantification identification
(mz) (mz) (eV) (eV)
Clopyralid 192 146 110 20 20 30
| Sample 2.00 g | Centrifuge tube with screw cap 50 mL
< Sodium hydroxide (40 g/L) —Methanol [1+99] 25 mL
| Shaking | 30min

|
| Centrifugal separation | 1700x g (3000 rpm, 165 mm), 5 min
|

| Decantation | [ Reciever, Eggplant-shaped flask 200 mL ]
(Supernatant solution)
(Residue)
e e e e e e e e e e e o . OPEFALE 2 times in this dashed line
i i
i < Sodium hydroxide (40 g/L) —Methanol [1+99) 10 mL i
i | Shaking | i
I | |
i | Centrifugal separation | 1700 g (3000 rpm, 165 mm), 5 min i
L] I L]
: | Decantation | :
i (Supernatant solution) i
I (ReSIdUE) I
|
[
| Extract

Scheme 1-1 Analytical procedure for clopyralid in compost (extraction)
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| Extract |
|
| Concentration | 40 °C, removed methanol
<= Hydrochloric acid (1+11) 3 mL
| Transfer | [ Reciever, Centrifuge tube 10 mL ]

|
| Centrifugal separation |  740x g (2000 rpm, 165 mm), 5 min

(Supernatant solution)

(Residue)
e e e bt e e et e e e . OPETEE 2 timeS i thiS dashed line
i i
i < Hydrochloric acid (1+120) 5 mL i
i | Shaking | i
| |
i | Centrifugal separation |  740x g (2000 rpm, 165 mm), 5 min i
I (Supernatant solution) I
I (Residue) I
L e e e e e e e e e e e e e e e e ] =l
|
Copolymer cartridge column
Purification (1) (Wash with about 5 mL of acetonitrile,
then about 5 mL of hydrochloric acid (1+120)
in advance)

< Wash with hydrochloric acid (1+120) - acetonitrile (9+1) 10 mL

< Wash with water 5 mL

< Eluate with ammonia solution (0.0028 w/v%) - acetonitrile (9+1]) 8 mL
[ Reciever, Centrifuge tube 10 mL ]

Eluate |

Scheme 1-2  Analytica procedure for clopyrdid in compost (purification(1))
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Eluate |
«— Formic acid (1+1000) 2 mL

HybridSPE Phospholipid

(Wash with acetonitrile 5 mL,

then about formic acid (1+1000) 5 mL
in advance)

Purification(2)

—Wash with acetonitrile 5 mL
«— Eluate with formic acid— acetonitrile(2+98) 10 mL
[ Reciever, Eggplant-shaped flask 50 mL ]

|  Concenration | 40°C
| Dr)I/ up |  Nitrogen gas
« Formic acid (1+1000)
| Transfer | [Volumetric flask 5 mL]
« Formic acid (1+1000) (up to the marked ling)
| Transfer |  Centrifuge tube 1.5 mL

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

| Supernatant solution |

| Measurement | LC-MS/MS

Scheme 1-3  Analytical procedure for clopyralid in compost (purification(2) and measurement)

3. HERRUEE

1) A—M)yThSLOBEHE S O#E

H—R) AT DD TR RO B BT 2 a2 T o7z, A SAHENE, B5AHEIE, K5
AHENE e OB TR FEBENEEHTZ DT 2.00 4) (1) K 1 TR 728 I ZF0RE 1 IR 2 T 200 pglkg AH 24 &l
RAHINTHERET NN L= F N E N BT A iz 2.0 4) (3) KL 2 1296~ T, L — 7 =1L (2+98)
125 mL 0%, & 2.5 mL Z Oy il o g ENL7ee 7R EZHIE L. ZOf55, Table 3DEEs
0, 7aEZURIE 0mL~10 mL (ZHEHL, 2L LA O B 73 ~OFE TR SR T2, Fiz, 2.0 4) (2)
B LIV THRIBEAIR EOEFITLE, 100 ng/mL S5 IR 7= ¥ A2 VT, 2mL 2 &
(1210 mL ETHEZETT-7-. ZOFEFIT Table 4 1ZRLIZEEY, 8 mL FTOHE/ITIAEHL, ZHLIRED
B ITIRIZEAE B FEN TR T,
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Table 3 Elution pattern from HybridSPE®-Phosph0Iipid cartridge column
Fraction volume 0-25mL 255mL 575mL 7510mL 10-125mL Total

Sample? Recovery of clopyralid (%)
Standard solution 8.3 83.4 4.8 1.0 _b 97.5
Cattle manure 0.7 87.8 6.3 13 _b 9.1
compost
Pig manure b
) . . 1. .o .
cormposs 0.8 885 56 3 9.3
Poultry manure 4.2 834 47 12 b 935
compost
Composted sludge 1.2 85.8 6.1 15 0.6 95.3
fertilizer

a) Spiked at 200 pg/kg of clopyralid by the coversion in the sample
b) Less than 0.5 ng/mL for clopyralid in sample solution

Table 4 Elution pattern from Oasis HLB cartridge column

Fraction volume 0-2mL 2-4mL 4-6 mL 6-8 mL 810 mL Total
Sample Recovery of clopyralid (%)
Standard solution® 0.0 80.8 14.0 11 . 9.9

a) 100 ng/mL for clopyralid
b) Less than 0.5 ng/mL for clopyralid in sample solution

2) TRV ORHR DR

S HTHE SR IR D~ N w7 RS K DA A AL - A A AR EZY R OB OF IEIZBE T DM E21T-
7o B SAHERE, IRSAHERE, 55 AR X ONG IRFEBEIEEZ 2,00 4) (1) 225 () IHE VIR B L 7= 03
50 ng/mL L7225 IO AR HETR Z IR, 2.0 4) (4) [ TRIE L=/ K% Table 5 (2R L7z. WO EEHZE
WCHHIEMEIZREREEZ 522D TR, RKIETI/rEIIRDERNARETHLZ LA THRLT.

Table5 Matrix effect by sample solution

Cattle manure Pig manure Poultry manure Composted
composta) composta) composta) sludge fertilizer®
Recovery of
s 97.9 97.4 93.4 97.9
clopyralid™ (%)
ayn =3

b) Spiked at 50 ng/mL for clopyralid in sample solution

3) MEBHOSMERUAEZRERIZESEEOEM
20 L OFEIEAEEHI BT A ARIEIC LD 7ae 7RO it Bz Table 6 12, £/, 5o/~ J 50—
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Bil%& Fig. 2-1 X OVFig. 2-2 1T L7z, 7eds, 770 7 BHI BT H57m~ R T L TIE7rE ZUR DR RFREFIC
BRHE— 7 ORBHITHERS e -7, £7, Table 6 (IR UHGEEEHI BT DM E7ne TV R BR LIS
EBoM ks RAHFREL, 2 MORIEME I ER R Lz, HEMEORIE S 21TV, 550725 R4 Fig. 3
F X Table 7 12773, JRBHERRERE TIE, Y17 D 95 W(EHE X IR A2 E F4L, XD 95 %(EHEIXHE I 1
DNEEI, FHREFREAY 0.99 UL ETHHZ LA HELEL D, RIEOY] A D 95 %[5 8 X 113-1.72~0.860, 1
XD 95 %{E HHIX [#1% 0.959~1.05, 7 >FHBIFRERIE 0.996 THY, kS RBRIE THELES AL CUNHHE FH 24
72T HDThole. ZOZEND, AIETIRBIEEOHTICIB N T REEZFL TNDEEZLILD.

Table 6 Analysis of commercial fertilizers (Lg/kg)
Sample No. Sample The improveed method  The existing method

1 Cattle manure compost 1 88.5 88.3

Cattle manure compost 2 55.3 51.9
3 Cattle manure compost 3 225 221
4 Cattle manure compost 4 59 59
5 Cattle manure compost 5 19 21
6 House manure compost 1 390.7 46.2
7 House manure compost 2 3.6 35
8 Pig manure compost 1 349 34.8
9 Pig manure compost 2 27.8 24.6
10 Pig manure compost 3 13.6 12.8
11 Pig manure compost 4 29 25
12 Poultry manure compost 1 20.4 20.1
13 Poultry manure compost 2 50 5.7
14 Poultry manure compost 3 2.3 2.6
15 Poultry manure compost 4 16 14
16 Composted sludge fertilizer 1 111 14.4
17 Composted sludge fertilizer 2 58 1.7
18 Composted sludge fertilizer 3 29 45
19 Composted sludge fertilizer 4 19 2.8

20 Composted sludge fertilizer 5 15 18
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Fig. 2-1  Chromatograms obtained by analysis of commercial fertilizers
A) Cattle manure compost (1.9 pg/kg),  B) Pig manure compost (2.9 pg/kg),

C) Poultry manure compost (2.3 pg/’kg), D) Composted sludge fertilizer (1.5 ng/kg),

E) Standard solution (0.5 ng/mL)
Left figure: Product ion for quantification (192>146)
Right figure: Product ion for identification (192>110)
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Fig. 2-2  Chromatograms obtained by analysis of commercial fertilizers
A’) Cattle manure compost (22.5 ug/kg), B’) Pig manure compost (27.8 ng/kg),
C’) Poultry manure compost (20.4 pg/kg), D’) Composted sludge fertilizer (11.1 pg/kg),
E’) Standard solution (10 ng/mL)

Left figure: Product ion for quantification (192>146)

Right figure: Product ion for identification (192>110)
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100
y =1.005x - 0.431
80 r=0.996

60

40

20

The improved method (ug/kg)

O ’ 1 1 1 1 J
0 20 40 60 80 100

The existing method  (pg/kg)
Fig. 3  Comparison between the improved method and the existing method
Heavly line: Regression line,
Dotted lines: Upper and lower limit 95 % prediction intervals,

Thin line: y=x

Table 7 Comparison of measured values of the improved method and the existing methods
using regression equations
Correlation coefficient (r)a) Range of slope P Range of interceptb)d)
0.996 0.959 ~ 1.05 -1.72 ~ 0.860
a) The recommended range of trueness evaluation criteria*: No less than 0.99
b) The 95% confidence interval
c¢) The recommended range of trueness evaluation criteria*: Inclination includes 1.
d) The recommended range of trueness evaluation criteria*: Intercept includes the origin (0).

* The criterias shown in Testing methods of Fertilizers (2018)

4) PRHBERUGHTRHEEDFE

DTG BE X OV RTRS FEE 2 R T 5720 I S AHERR, IK S AHERE, 355 AHERE K ONVG TERSBEIEEHZ D
W, BARTGGRUEE 2 0T CHAZZ 2T 5 FIRBR A FEH L TR OI /5 % Table 8 IT/RLTZ. ZOfH
KB— AL E ST EAT > TRONTOM TR X VR R RSS2 Table 9 IR 7. ENZENLOFUE D
BB S AHERR 87.2 pglkg, IRSAMENR 2.79 ng/kg, ¥5.5AMEAE 20.5 pg/kg, 5IESEREAREF 6.27 ng/kg
THY, TR 2T SAHEE 4.1 %, IRSAHEAE 10.3 %, BSAHEIR 3.8 %, 15TRREEEALE
5.8 %, AR RHEMER 22134 S AHEIR 4.1 %, IRSAHEAR 10.3 %, 7.5 AHEAR 15.8 %, 15 IR R IEALE
7.3 % Tholz. W ILOMRHE (R Z2S IRBFERBOE I OR SN TOD O TS E (DT SRR 22) & OY
RS BE (P AR SHZ YE(R 722) O B R D 2 (FLAN TH o722 eh b, RIBIT 372 EEZH L TQODIEN
.
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Table 8 Individual result of repeatability test on different days for precision confirmation  (pg/kg)

Test days Cattle manure compost Pig manure compost
1 88.5 85.8 2.87 2.60
2 84.0 9.2 2.78 3.33
3 92.2 86.1 231 2.98
4 85.6 80.8 2.68 2.61
5 86.7 91.6 2.90 2.88

Test days Poultry manure compost Composted sludge fertilizer
1 23.0 24.3 5.81 6.58
2 2.4 23.4 7.04 6.37
3 16.5 153 6.65 6.17
4 18.8 187 6.31 6.38
5 219 20.7 5.60 575

Table 9 Statistical analysis of repeatability test results for precision confirmation

Repeatability precision I ntermediate precision
Sample MenVaue® s” RD’ CRD? s’ RD@m CRD@?
(nokkg)  (ngkg) (%) (%) (ngkg) (%) (%)
Cattle manure compost 87.2 3.6 4.1 11 3.6 4.1 18
Pig manure compost 2.79 0.29 10.3 11 0.29 10.3 18
Poultry manure compost 20.5 0.8 3.8 11 3.2 15.8 18
Composted sludge fertilizer 6.27 0.36 5.8 11 0.46 7.3 18

a) Tota mean (number of test days (5) x number of replication (2))
b) Repeatability standard deviation
) Repeatability relative standard deviation

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

€) Intermedicate standare deviation
f) Intermedicate relative standard deviation

g) Criteia of Intermedicate precision (intermedicate relative standard deviation)
shown in Testing Method for Fortilizer

5) EETRFDHE

FEAHEN, KSAHEE, 3.5 AHEIE &K QG IE R BRI B 2815 Guil bk 2 W CE & T IR (LOQ) &
OFi Y FBR (LOD) OHEEEFT 7=, ZDOfE R4 Table 10 (2”9, B8 FRICOWTIE, SN A 10:1 &
RO —IRENDHEEZITV, FSAHENR L OF S AHEE Tk 1.8 pg/kg, KSAHEIETIX 1.9 pg/kg,
TGIRREBEIEECIE 1.6 polkg SHEES V2. B FIRICOWTIE, SN A 311 &7ehe — 7R D LHER
ATV, S AHERE K O S AHERE TlX 0.6 pg/kg, 355 AHEIE & OVGIE R BERE R CIE 0.5 pglkg &HEE
Sz,
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Table 10 Estimated LOQ and LOD of clopyralid
Concentration in

Sample sample solution SN ratio LoQ” Lop”

(ng/mL) (ng/kg) (ng/kg)
Standard solution 0.49 9.3 13 0.4
Cattle manure compost 0.83 11.3 1.8 0.6
Pig manure compost 111 14.5 1.9 0.6
Poultry manure compost 0.96 13.3 1.8 0.5
Composted sludge fertilizer 0.56 8.8 1.6 0.5

a) The value estimated from the concentration in the sample solution whose SN ratio is 10 to 1
b) The value estimated from the concentration in the sample solution whose SN ratio is 3to 1

4. FE&H

LC-MS/MS % AW =@ & E ST iE0s B 21T, 5 AHERE, RS AHEAR, 3.5 AHEIE K ONE TR %
FEEEHZ DN T, BB RIS BT D Y VMR 2 Ehi L 7= 25, IRODERE15T-.

(1) FUBHRREEAS 200 pg/kg AH 2 L7 D IR, VHIRFEBEICEL, F5AHENE, B5SAHENE, K
SAHEEZ W T v a=Ta— BT T AOTE B ORRGTE T2 2A, EW— 7 =NV
(2+98) 10 mL ECTOMEMTIRHL T, Fi2, RV~ —h—R P BT LOFEHEFN O ANIAE Y, V4 H
DEREILIZEZA, 8 ML ETOEGITIEH T D2 8D MRS L.

(2) FSAHENE, KEAHENE, 35 AHENE K QNG IR BB IEE 2 W T, LC-MSIMS (285~ Ry 7
HREMERLTEZA, WEICKEREELE 52 56D Tldleh o7,

(3) WiEAEENE T, BEAFO STEE D HIRIZ KD B OMEREAT T2 hE R, BUFEAROY D 95%15
FE X [113-1.72~0.860, XD 95%15 48 X [#1% 0.959~1.05, 2> >AHBIRET 0.996 Th-7-. ZhEFRIE
FEBFEE BRI LN R S CUD B ELRR O HELEEE PR A3 72 L Cu .

(4) PHTHE R OV RS S 2 s 95720, FSAMEE, IRSSAHERR, 755 A HERE K ONE TESEFE AR}
MW, 2 JOMTCTRZEZ TS BEBRZAT o7/ R, DM THXHEER 23S AR 4.1 %, K5 AHE
2 10.3 %, B 5AHERE 3.8 %, (G IEFEBEALE} 5.8 %, H fHIAHSHEEVE(R 22134 S AHERE 4.1 %, K5 AUHERR
10.3 %, #S5AHENN 15.8 %, JGIEFEEICEL 7.3 % Tho7-. ZORERIT, IMEFERBAIRSN TV D KR
JEL VBT DM TREE R OISO B 20 2 [N THY, FFAFHZRZL TV,

(5) FSAHEIE, KSAHERE, 35 AR K QNG IR FEA RS FH O CF & T IR% O MR AT o 7o fb
R, & FIRIZ 1.9 ug/lkg F2ETHY, M TIRIZ 0.6 pg/kg F2fE Th-7-.

BEDIEHES DRI SN R AT M T A 5RBNE I B LTz, FE—RBR=ETOR Y M Mii%
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Improvement of Microanalysis Determination of Clopyralid in Compost and Composted
Sludge Fertilizer by Liquid Chromatography/Tandem M ass Spectrometry (LC-MS/MS)

Nobuhito NAKAMURA?, Kenji KOZUKA? and Yuji SHIRAI?

! Food and Agricultural Materials Inspection Center (FAMIC), Fertilizer and Feed Inspection Department
(Now) FAMIC, Sendai Regional Center
2 FAMIC, Fertilizer and Feed Inspection Department

We improved and validated simplified existing method for the microanalysis determination of clopyralid
in compost and composted sludge fertilizer by liquid chromatography/tandem mass spectrometry
(LC-MS/MS). Then, the improved method simplified the extraction and purification procedures. Clopyralid
could be extracted with methanol under alkaline condition. The extract was purified by retention and elution
with two kinds of cleanup cartridge. These purification took advantage of characteristics that the behavior of
elution varies between acidity and alkaline. Extracted clopyralid was measured by LC-MS/MS. From the
results of 20 samples tested by the improved method and the existing method, significant difference was not
confirmed between the two test methods. Repeatability relative standard deviation of clopyralid in cattle
manure compost, pig manure compost, poultry manure compost and composted sludge fertilizer, respectively,
were 4.1 %, 10.3 %, 3.8 % and 5.8 %, and these intermediate relative standard deviation, respectively, were
4.1 %, 10.3 %, 15.8 % and 7.3 %. Minimum limit of quantification of there were estimated 2 ug/kg. Those
results indicated that the improved method was valid for the determination of clopyralid in compost and
composted sludge fertilizer.

Keywords  clopyralid, compost, composted sludge fertilizer, LC-MS/MS, microanalysis determination
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