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4 HRHOOTNTS7(BEHHED (GC(-MS))EIZKHHBZESRD
IBRREZEDAE
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1. [FC®IZ

(BRI RSN D BRI B DOE RIS L TR 58810, A TR ERORE 0L
ZEDD, R 1A RAOKFER A R Rl A CHEAR IS T 5 i B A TR 32 D DITIE F R B I R
HENRWZEDRHERSINTZLDOEHESIILTND CERR 14 44 H 10 BT 14 42556 185 SR MOKPES 4 E
JRRAEAE) . F7o, Rk 21 I L 7o BREEFEM OHEREALIZ I T D/ F R OB O A TIL 8 r HZITEH
WTHIRH L TWeZ L2 fERR L TS, AR 3 R R R0 £ 108 A, 2R, B A ST e 7 U BRER
FE&EE LTSI TW AL ZME CTHL. BN FETHY, BRAMERDHHLONRSH LT BIEITRE, f#
HIEOLOLEL, Fio, AHEFRRREO—FE THOIRY R EIERTVR OIS ERESLDZEn
RSN TV,

AR R IR AL LT, R HTED TIXTERER R R OB T IR RREDO T A a~~TT
TIZRDRMHI AL, TREDTAa< N T 7 G R&HTEHC LD —F oirik), THBEEFEREIEO T
I~ I LBLERE AL RS, Fiz, Bt AR EOREILEY LTI AIESR R RO T Ay
B~k T 7LD RIBEHTE DS, BIORAELEYELTIGC,/ MS ICLDEHED—Foirik], [BHC %
BRIz 173, Ot QUEChERS 15Y<0 STQ ¥E0®H 573, AR DA R IO S HHES ML S TR
N,

A lal, ZEtE) AR S OREILEEZZE1Z, A TRSN TV 7 FEEOEIKBHC, DDT, 7/VRUY, 7
SIVRYY, R, Z0L T e T 2 70V R O\ B 2O\ CHEER R O A R R 35 53 B SR oo & 1
ERFLI=OT, TOMEEZHRETS.

2. MERUAE

1) #EEM
JRFEHENE S OCRRDARLS T L I2b D2 LA BIE 1.0 mm O 55WITHEL, @i L7cb oz v,

2) BEZORE

(1) /K:JISK 0557 \ZHETD A3 /K
(2) TEh=RIIL FRHE ST

(3) HEAbLT NI A R ST A

VIRSEATBE N MO PETH B e Bl e o 7 — BB R AT T
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(4) ~FHo R RIS T

(5) Tru~FYo o mEiRIk e~ 77 M

(6) T&hy BRI

(7) YmFo—T )b FREE B HT H

(8) 224-RIAF A A EERIRIK 7 0~ 757 H

(9) AHEHEFHE R IEAEYETR (10 pg/mL) : 7 —L v A—h7 7 —BHR AU

(10) FrEAFRA R (5 ng/mL~200 ng/mL) : A HEHE R R IKIEAEEERR (10 pg/mL) % 2,2,4-RU 2
FN_H =T (4+1) TIERARL T, 5 ng/mL, 10 ng/mL, 20 ng/mL, 50 ng/mL, 100 ng/mL, 200
ng/mL O Ok @M IR A AR HER A R L 7=

3) ZERUSHE

(1) TAZa~rr77(GO) : HEHWENT GC-2010Plus

(2) HAZa~<rTT7E 8 MR (GC-MS) : BEEWEFT GCMS-QP2010Plus
(3) AT TPV v /aY— DB-1701

(4) MERPREOME: #1727 SR-2DW

(5) B—H)—x/NFRL—H—:E' 2wk R-200

(6) Aitds : Wil (LT il (L —F

4) HREME

(1)

INTERER 5.00 g Z2130Ey, fke =477 22200 mL (IZA, 7= L —7k (3+1)20 mL ZH1%, 10
SRIERE L. 20% 7 =RV 100 mL 2%, IR EOHET 30 45 280 111843 CIREOL, FEFEAHhH
L7z,

27T AA300 mL AW 51 A0 FIZES, fliRe &L AR (No.SB) THmLIZ#&, K& 7 =k
JL 50 mL CTHEEL, AllktbbtT-.

A 40 °C LU T ORI TIEE AL HL[E T 2 TRUERMEL, M k) Mo AaFKERK 20 mL 27012 T
A7 DRER T IS DRI E LT

(2) DTLME T

BRI Z Z AL A+ 57 2 (Agilent B Chem elut, 20 mL 75) (2 AL, 5 23 REHEL7=. 300 mL 07
T T TAE T L0 FICEE, BREHREDO Ao TR T 7 7 A% ~F42 20 mL 30T 3 [HIPE4FL,
PR NEIR 77 DA, RE T CTARNO ESRIETHETHR FL, E&THF5BIEAEHI 2. I,
AFH 60 mL AT LI TRARICTT N S, W H# % 40 °C LLFOKIR TIEE A EHL[E T 5 E TRILER
MLi=dbl, BRI AEESTHELZ. v 7a~FHr —T7®br (4+41) 10 mL & IEFEICINZ CREMATEL,
AT T TN — (FLE 0.5 mm LA F) THBL, VWi ra~ bty o7 o— i3 25EHa kR L L.

(3) TNREIAVNTTT 4—

AREHRIE 5.0 mL &7 Wi/ a~ ' F 7121 AL, Table 1 D5 CERT DK BINIA I 5754 100
mL D72 TIET7 TR EL, 40 °C LL FOKB TIEEA L TETHETRITRME L-bL, BRI AZEST
HZE L7z,

~FYY 2 mL IR CHEBMERL, 77 D N 55 EHAR S LT,
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Table 1 Analytical conditions for GPC

Column Showadenko Shodex CLNpak EV-2000 AC (20 mmx300 mm, 15 um)
Guard column Showadenko Shodex CLNpak EV-G AC (20 mmx100 mm, 15 um)
Mobile phase Cyclohexane - Acetone (4+1)

Flow rate 5 mL/min

Fraction 70 mL~120 mL

(4) 7 L4LE T

BT AT~ %20 L3I =77 2 (Waters  Sep-pak Florisil Plus Long) Z~F4> 5 mL CTyEL7=.

50 mL DORTITIATZI=NT LD FICESE, SEHRIREZI=0 7 MR, BEHAHRD A>T/ d
7T A% ~FH 2 mL 27C 2 BIFEL, WRENERI=I7 AN, WIRAFEEAO B ET5F
T FSET. ~F =Y =F L —7 /0 (9+1) 15 mL Z3I=A 7 AITINZ THERIELEHSE T2

WA 40 °C LL N ORI TIREA L HLE T 5 F CRUEIRME LI=1%, BRI A% K-> THIHE L.

224-NIAF N B =T (441) 1 mL ZIEMICINZ TEREMERNL, HAIa< N F7 40—k
Ll EHA &L 7= (Scheme 1) .

(5) W&

F R ERRTIRAEYERR 1 uL % GC IZIEAL, Table 2 O GC &fETHIEL, b7 — 7 HAE XIXESh
SRR VER LT, SUBHATE 1 uL % GC IZIEAL, B — 2 HiflE UL S0 DI BRI L0 BHA T T o4
KO EZRD, 5B R ORELF L.

F7z, [FRRICS R AIRATEYERR 1 uL % GC-MS (2 AL, Table 3 ® GC-MS &4 THIEL, HHhiz
B — 7 R UL E SOOI ERZERR LT, 3EHAR 1 uL & GC-MS ([ZIEAL, B —ZHfE T EShHH &
FRUIZEFUENATR h O BB O Ba R, iralkhh o LB L.

Table 2 Analytical conditions for GC

Detector Electron Capture Detector(ECD)

Column Agilent DB-1701 (0.25 mmx30 m, 0.25 um)

Carrier gas He (1.5 mL/min)

Makeup gas N2 (60 mL/min)

Injector Splitless (1 min)

Injector temp. 250 °C

Column Oven temp. Initial 60 °C(1 min) —20 °C /min—180 °C—2 °C /min

—260 °C—5 °C/min—275 °C (1 min)
Detector temp. 280 °C
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Table 3  Analytical conditions for GC/MS

Ionization mode EI

Electron energy 70 eV

Monitor ion Show table 4

Column Restek Rtx-5MS (0.25 mmx30 m, 0.25 pm)

Carrier gas He (1.0 mL/min)

Injector Splitless (1 min)

Injector temp. 250 °C

Column Oven temp. Initial 70 °C(1 min) —25 °C /min—150 °C—3 °C /min
—200 °C—8 °C/min—280 °C (10 min)

Interface temp. 230 °C

Detector temp. 250 °C

Table 4 Monitoring ion

Quantitation Confirmation Quantitation Confirmation
Compound name (m/z) (m/z) Compound name (m/z) (m/z)

a-BHC 181 219 trans -Chlordane 373 375
S-BHC 219 217 cis-Chlordane 373 375
y-BHC 219 217 trans -Nonachlor 406 408
0-BHC 217 219 cis-Nonachlor 406 408
HCB 284 286 Dieldrin 263 277
Heptachlor 272 237 Endrin 263 265
Ardrin 263 293 o,p'-DDE 246 318
Oxychlordane 387 389 p,p'-DDE 246 318
Heptachlor epoxide (1) 353 355 o.,p'-DDD 235 237
Heptachlor epoxide (2) 353 355 p,p'-DDD 235 237

o,p'-DDT 235 165

p,p'-DDT 235 237
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| Analytical sample 5.00 g |

Standing

Extraction

Suction

filtration

| Vacuum concentration |

Purific

ation 1

Vacuum concentration

Exsiccation

Filtration

Purific

ation 2

Vacuum concentration

Exsiccation

Purific

ation 3

Vacuum concentration

Exsiccation

Measurement

Scheme 1

ground-in stopper Erlenmeyer flask 200 mL

< add about 20 mL of acetonitrile - water (3+1)

10 minits

< add about 100 mL of acetonitrile

shake extraction 30 minutes by vertical shaker
filter(5B). recovery flask 300 mL (1)

40 C

< add saturated sodium chloride solution 20 mL

< load extraction liquid

macroporous diatomaceous earth cartridge column
extraction liquid, 5 minutes keeping

<—wash and elute about 20 mL x 3 times of hexane
[elution, recovery flask 300 mL(2)]

«—elute about 60 mL of hexane

40 C
nitrogen gas

«dissolve 10 mL of cyclohexane - acetone (4+1)

membrane filter (HLC-DISK 25 for organic solvent (0.45 pm))

Gel permeation Chromatograph(GPC)
Inject 5 mL

[ fractionate 70 mL~120 mL to recovery flask 100 mL]

40 C

nitrogen gas

«—dissolve about 2 mL of hexane

< load extraction liquid

synthetic magnesium silicate columun

[recovery flask 50 mL]
<—wash and elute with about 2 mL x 2 times of hexane

«—elute about 15 mL of hexane - diethyl ether (9+1)

40 °C
nitrogen gas

«dissolve 1 mL of 2,2,4-trimetylpentane - acetone (4+1)

GC(ECD) or GC-MS

Flow sheet for organochlorine pesticide
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Fig. 2 Calibration curves of organic chloride pesticides (1)
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Fig. 2 Calibration curves of organic chloride pesticides (2)
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Fig. 2 Calibration curves of organic chloride pesticides (3)
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Fig. 2 Calibration curves of organic chloride pesticides (4)

2) FEYEAER
PR FEHE D S ORADARIZZE A 20 ng/kg FHY &, F7-BIHEARIZ 50 pg/kg 6 &, FADARIZ 80 pg/kg FH24
BEWINL, 3 AOHT THINENGRERZ L 7=, 5 R4 Table 5 (Z/RL7z. BIUERIE 0 %~1660.4 % ThH-
72. GC-ECD T, i EE =7 ORI EENPR B L7201, HEARH D 20 pg/kg #H2% & §-BHC L A F 7
LT LA NARD AR F DT VRV J O 0,p°-DDE Th-o7-. Fiz, IOAKHF D 80 ng/kg AH4 EIRMIT 2K
ANAREI R Th o7, ZIBZFROTZHEIE O G HE I3 R RO RINERI 62.5 %~118 %, RSD 1% 7.7 %
PR, F2DARD 20 pg/kg #84 EOD%TH%W%%?J@%@IEIW#L $35.6 %~109 %, RSD 1% 16.1 %LL F Th-o7z.
723, GC-MS THIE LA FRIT, SEMIZEIIGRIZIED SE D H o7z,
ZDOZEMD, LLFOMEHE GC-ECD Z Wbz i, GC-MS 1%, Akt
THoT=N, BIRPEDMEN TWDO TH BN 35 2 IO FEDHERIC

g S8R SRR O E BAMEIT S DG R

AnapZeele.
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Table 5 Recovery and precision data (1)
GC-ECD GC-MS Target
range of
Pesticide Spiked level Mean™ RSD? Mean"" RSD®  rec overyd)
(ng/kg) (%0) (%) (%) (%) (%0)
Compost 20 63.4 6.6 2257 47.9 70~120
w-BHC 50 67.2 2.2 18.0 2.4 70~120
Pine 20 88.3 12.3 125.5 24.9 70~120
chips 80 40.8 8.7 8.9 1.9 70~120
Compost 20 83.8 1.1 98.9 8.0 70~120
f-BHC . 50 79.3 5.0 93.5 4.0 70~120
Pine 20 99.7 10.9 26.5 7.6 70~120
chips 80 41.9 9.0 38.6 11.9 70~120
Compost 20 82.1 4.1 138.3 13.6 70~120
) -BHC . 50 74.3 4.2 110.3 6.0 70~120
Pine 20 67.8 4.8 72.1 3.3 70~120
chips 80 28.2 6.2 25.4 6.6 70~120
Compost 20 244 .4 1.7 133.1 34.5 70~120
5-BHC . 50 115.9 5.4 101.9 3.3 70~120
Pine 20 35.6 4.1 384 12.5 70~120
chips 80 29.8 10.3 40.7 12.1 70~120
Compost 20 83.9 2.3 75.4 10.3 70~120
HCB . 50 66.9 3.6 67.1 7.7 70~120
Pine 20 60.7 8.7 28.6 4.4 70~120
chips 80 28.1 6.2 25.8 6.7 70~120
Compost 20 110.8 2.2 134.0 17.2 70~120
50 62.5 1.0 116.1 6.0 70~120
Heptachlor -
Pine 20 96.7 11.7 64.4 11.8 70~120
chips 80 39.4 8.7 40.8 10.9 70~120
Compost 20 86.2 2.4 98.4 5.0 70~120
. 50 120.2 8.9 76.5 5.4 70~120
Ardrin -
Pine 20 0.0 0.0 50.6 2.8 70~120
chips 80 56.5 6.3 52.3 16.3 70~120
Compost 20 185.6 9.0 155.0 12.1 70~120
50 115.4 6.8 114.3 9.3 70~120
Oxychlordane -
Pine 20 96.6 11.8 374 20.1 70~120
chips 80 41.3 9.0 315 10.1 70~120
Compost 20 117.3 3.2 156.9 13.7 70~120
Heptachlor 50 83.5 4.7 126.0 9.7 70~120
epoxide (1) Pine 20 97.2 12.0 63.2 0.5 70~120
chips 80 397 8.0 48.3 17.8 70~120

a) n=3

b) Results which were out of recovery target range were written cell of half-tone dot meshing.

¢) Relative standard deviation

d) Criteria of the trueness (recovery) required by Testing Methods for Fertilizer (2016)
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Table 5 Continue
GC-ECD GC-MS Target
range of
Pesticide Spiked level Mean™ ~ RSD® Mean”™  RSD?  recovery”
(ng/kg) (%) (%) (%) (%) (%)

Compost 20 118.3 1.8 119.6 13.2 70~120

Heptachlor 50 84.5 5.0 12271 13.5 70~120

epoxide (2) Pine 20 97.9 11.6 33.1 29.3 70~120

chips 80 38.0 7.8 377 11.9 70~120

Compost 20 113.1 0.9 149.1 10.3 70~120

50 81.5 4.4 134.5 11.5 70~120
trans -Chlordane -

Pine 20 95.9 11.1 69.2 34 70~120

chips 80 38.5 8.4 47.6 15.7 70~120

Compost 20 113.6 1.4 142.7 11.8 70~120

cis-Chlordane . 50 82.6 5.1 132.0 12.7 70~120

Pine 20 90.7 8.6 67.0 3.7 70~120

chips 80 34.7 6.1 50.4 16.8 70~120

Compost 20 108.6 1.1 198.8 20.4 70~120

50 74.3 5.4 76.7 10.3 70~120
trans -Nonachlor -

Pine 20 76.6 7.3 89.2 19.8 70~120

chips 80 37.0 7.2 71.4 18.2 70~120

Compost 20 116.5 4.4 178.6 12.0 70~120

. 50 78.2 4.7 80.4 7.7 70~120
cis-Nonachlor -

Pine 20 88.9 7.8 105.4 10.1 70~120

chips 80 37.8 7.8 86.3 27.3 70~120

Compost 20 110.4 1.3 148.9 6.5 70~120

. ) 50 80.4 4.4 133.6 12.0 70~120
Dierdrin -

Pine 20 99.9 10.1 55.9 3.6 70~120

chips 80 38.0 8.5 46.7 14.6 70~120

Compost 20 118.1 1.4 154.7 14.1 70~120

. 50 86.2 5.2 136.0 14.7 70~120
Endrin -

Pine 20 84.8 4.5 50.2 7.8 70~120

chips 80 36.4 6.7 50.0 8.8 70~120

Compost 20 113.2 2.3 182.4 6.2 70~120

0 p’-DDE ' 50 89.4 6.8 135.8 12.5 70~120

Pine 20 1660.4 85.3 90.0 5.0 70~120

chips 80 - - 69.2 18.2 70~120

Compost 20 110.4 4.0 153.7 3.9 70~120

».p’-DDE . 50 78.9 5.4 130.8 10.2 70~120

Pine 20 109.1 16.1 78.8 2.3 70~120

chips 80 41.7 8.2 63.4 17.3 70~120

Compost 20 118.1 1.2 174.0 11.2 70~120

0 p’-DDD . 50 87.4 3.8 144.1 13.8 70~120

Pine 20 90.9 5.9 94.0 4.4 70~120

chips 80 42.3 7.3 72.6 20.3 70~120
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Table 5 Continue

GC-ECD GC-MS Target
range of
Pesticide Spiked level Mean”  RSD® Mean””  RSD  rec overy”’
(ng/kg) (%) (%) (%) (%) (%)

Compost 20 106.1 3.4 183.4 11.3 70~120

».p’-DDD . 50 75.3 4.5 141.9 11.8 70~120
Pine 20 94.6 12.3 88.6 0.5 70~120

chips 80 38.8 7.5 62.5 17.5 70~120

Compost 20 115.8 2.0 248.4 18.9 70~120

0 p’-DDT . 50 81.6 5.4 173.8 16.6 70~120
Pmne 20 64.1 4.3 129.9 10.9 70~120

chips 80 853 7.9 100.3 29.9 70~120

Compost 20 104.1 2.1 176.2 8.5 70~120

»p’-DDT . 50 77.3 5.9 135.6 12.5 70~120
Pine 20 93.3 7.1 106.5 33 70~120

chips 80 43.8 10.3 73.5 26.7 70~120

3) GHTHREERUTMEFEEDFH

DR TREFE S NP RETRS JE 2 TR 957200, IRBEHEIE LA O AR FICH IR R R BN 20 ugkg H
YR LD IR A TINUIZ G W, 28 2 ST CHZZ 2T GC-ECD % VT 5 [lakBh % 5
i L CARD LTS B4 Table 6-1 } (X Table 6-2 [Z/R LTz, 72, ZHHOFERNE— TR E O/ BT &1T-C
BONTIHTREE e OV TG L% Table 7-1 & O Table 7-2 (7R L7z,

R IEHEAL D5 S ER O SEHIEIT 4.1 pg/kg~50 pg/kg THo72i3, £DHH, a-BHC, §-BHC K A F7mL
T U LSO, 12.8 ug/kg~18.7 pg/kg Th-oTo. Tz, TNHO EEO I TAAREER 1L 14.4 %L
T, FREFEHE YR 221 26.4 %LL FChoTo. o, MORTIET VRIL LIS O A R E SR oA H
D12 %~42 % THY, £i=, TRV DEILERN 157 % Tholz. £z, G TAMERER T 30 %Ll T,
A RHEHER 2213 26.4 %LL N Th-o7z.
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Table 6-1 Repeatability test results on different days (swine manure) (ng/kg)
.. Test day (factor)
Pesticide I 2 3 1 5
a-BHC 33 4.4 4.5 5.8 43
3.6 3.2 3.6 4.7 3.9
B-BHC 13.3 17.8 16.2 16.8 16.7
14.2 15.5 13.5 17.7 14.9
y-BHC 12.7 17.1 15.2 15.8 15.8
13.5 14.3 13.1 15.7 14.1
0-BHC 34.9 75.3 46.6 57.4 39.6
33.8 42.4 59.4 59.4 51.6
HCB 13.0 17.7 16.0 17.4 15.5
13.7 15.0 13.3 18.2 13.5
Heptachlor 13.9 18.2 17.6 18.9 17.8
15.1 16.6 15.0 19.4 16.4
Ardrin 10.7 15.6 14.2 15.0 10.0
11.7 13.0 13.4 15.7 9.0
Oxychlordane 29.8 31.4 36.3 34.3 333
32.6 30.0 28.9 37.1 30.3
Heptachlor epoxide (1) 15.3 18.7 20.2 18.8 19.1
17.0 16.4 15.3 19.9 16.9
Heptachlor epoxide (2) 15.5 18.8 19.9 19.7 19.1
17.1 16.8 15.3 20.0 17.1
trans -Chlordane 14.7 18.8 19.8 18.9 18.1
16.5 16.7 15.3 19.9 17.3
cis -Chlordane 14.8 19.3 19.0 18.7 18.9
16.3 17.7 15.9 19.9 17.8
trans -Nonachlor 13.1 17.7 16.4 16.7 16.2
15.9 16.2 13.7 17.0 15.8
cis -Nonachlor 14.1 17.5 17.7 18.4 16.8
16.3 16.0 14.3 19.8 15.9
Dieldrin 13.8 17.8 17.9 18.0 17.5
15.5 15.6 14.7 19.1 16.5
Endrin 16.4 18.3 19.1 19.2 18.2
17.2 16.2 15.7 20.5 17.1
o.,p'-DDE 16.0 19.5 25.0 20.3 17.9
17.9 16.3 17.5 19.9 16.3
p.p'-DDE 13.6 17.9 18.5 17.4 18.3
15.8 16.0 14.6 18.7 16.8
o.,p'-DDD 15.6 17.5 18.0 17.9 16.9
17.2 15.5 15.6 19.3 15.9
p.p'-DDD 13.4 16.8 18.2 17.8 17.1
16.2 15.3 14.1 18.7 15.4
o,p'-DDT 15.3 19.2 18.4 19.6 18.8
17.0 16.9 15.6 20.7 17.4
p.p'-DDT 13.8 17.0 18.2 18.0 17.6
15.4 15.3 15.2 19.6 16.3
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Table 6-2 Repeatability test results on different days (pine chips) (ng/kg)
.. Test day (factor)
Pesticide I 2 3 2 5

a-BHC 6.3 8.8 7.0 9.5 8.1
6.8 11.2 4.2 8.0 5.3
p-BHC 5.6 10.9 7.6 10.3 7.5
7.3 13.3 5.8 8.7 5.5
y-BHC 4.1 8.1 5.8 7.7 5.8
5.1 10.2 3.5 6.1 4.1
0-BHC 2.7 13.4 7.4 10.8 8.9
8.8 13.8 6.0 8.0 4.6
HCB 4.8 8.2 6.0 8.4 6.3
5.7 10.5 3.7 6.5 4.4
Heptachlor 4.7 10.0 7.3 10.1 7.4
7.3 12.0 5.0 8.1 5.0
Ardrin 21.1 40.2 38.0 35.8 29.8
29.9 51.6 18.3 34.1 15.6
Oxychlordane 4.1 8.7 7.0 8.7 7.2
4.0 9.9 7.1 7.1 4.9
Heptachlor epoxide (1) 5.0 7.9 6.4 9.2 6.6
5.9 10.8 6.2 6.6 4.1
Heptachlor epoxide (2) 44 7.8 6.1 8.8 6.8
5.6 10.5 6.1 6.8 4.2
trans -Chlordane 3.9 8.2 6.5 8.4 5.4
5.4 10.3 6.9 6.8 4.5
cis -Chlordane 34 8.0 5.5 7.4 4.8
4.2 9.2 6.0 6.0 3.4
trans -Nonachlor 3.0 7.8 4.7 7.0 4.1
3.9 9.0 6.4 5.6 3.7
cis -Nonachlor 34 7.7 6.2 7.4 4.5
5.8 9.7 7.5 5.4 2.8
Dieldrin 4.9 9.5 7.1 9.8 6.1
7.5 12.0 6.2 7.5 4.8
Endrin 33 7.8 52 7.0 5.7
5.8 8.9 5.3 5.5 3.4

o.p'-DDE Not quantitative for obstruction peak
p.p'-DDE 5.0 8.8 7.2 9.1 6.9
6.4 9.8 7.8 7.5 6.1
o.p'-DDD 5.0 8.3 6.9 9.3 6.7
8.1 10.6 8.1 7.1 4.8
p.p'-DDD 5.2 8.0 7.5 9.0 7.2
7.9 11.1 8.1 7.1 5.3
op'-DDT 3.4 6.8 6.4 8.3 5.7
4.8 9.0 6.1 6.0 2.9
p.p'-DDT 53 5.1 8.7 9.4 6.6
8.3 11.8 9.3 7.6 6.4
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Table 7-1 Repeatability and intermediate precision (swine manure) (ng/kg)
Repeatability Intermediate precision
Pesticide mean” s, RSD,” CrsD,” sin”  RSDin)  CRSDin®

(ng’kg)  (ng/kg) (%0) (%) (ng/kg) (%0) (%)
a-BHC 4.1 0.6 14.9 11 1.0 23.9 18
S -BHC 15.7 1.3 8.3 11 2.0 12.8 18
y-BHC 14.7 1.3 8.6 11 1.6 10.9 18
0-BHC 50 11.8 23.6 11 14.5 29.1 18
HCB 15.3 1.4 9.3 11 2.5 16 18
Heptachlor 16.9 1.1 6.7 11 2.4 14.3 18
Ardrin 12.8 1.0 7.8 11 3.4 26.4 18
Oxychlordane 32.4 2.8 8.7 11 2.8 8.6 18
Heptachlor epoxide (1) 17.8 2.0 11.1 11 1.6 9 18
Heptachlor epoxide (2) 17.9 1.8 10.1 11 1.8 10 18
trans -Chlordane 17.6 1.7 9.9 11 1.9 10.8 18
cis-Chlordane 17.8 1.3 7.2 11 2.0 11.3 18
trans -Nonachlor 15.9 1.3 8.3 11 1.5 9.6 18
cis-Nonachlor 16.7 1.5 8.8 11 2.1 12.4 18
Dieldrin 16.6 1.4 8.5 11 2.0 11.9 18
Endrin 17.8 1.4 7.9 11 1.7 9.5 18
o,p'-DDE 18.7 2.7 14.4 11 2.7 14.6 18
p.p'-DDE 16.8 1.6 9.8 11 1.8 10.9 18
0,p'-DDD 16.9 1.2 7.3 11 1.3 7.8 18
p.p'-DDD 16.3 1.7 10.7 11 1.8 10.9 18
o,p'-DDT 17.9 1.4 7.8 11 2.2 12 18
p.p'-DDT 16.6 1.4 8.1 11 2.2 13 18

a) n=14 (duplication X7 days)

b) Repeatability standard deviation

c¢) Repeatability relative standard daviation

d) Criteria of repeatability relative standard deviation required by Testing Methods for Fertilizer (2016)

e) Intermediate standard deviation

f) Intermediate relative standard deviation
g) Criteria of intermediate relative standard deviation required by Testing Methods for Fertilizer (2016)
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Table 7-2 Repeatability and intermediate precision (pine chips) (ng/kg)
Repeatability Intermediate precision
Pesticide mean” S, ® RSD, ©  CRSD B 9 SI(T)B) RSD Imﬂ CRSD I(T)g)
(nghkg)  (ugkg) (%) (%) (ng/kg) (%) (%)
a-BHC 7.5 1.5 20.5 11 2.6 34 18
S -BHC 8.2 1.4 16.5 11 3.5 42.8 18
y-BHC 6.1 1.3 20.7 11 2.8 46 18
0 -BHC 8.4 2.6 30.2 11 4.5 53.3 18
HCB 6.4 1.4 21.4 11 2.7 42.1 18
Heptachlor 7.7 1.6 20.7 11 3.2 41.6 18
Ardrin 31.4 9.0 28.5 11 13.1 41.7 18
Oxychlordane 6.9 1.0 14.2 11 2.8 40.6 18
Heptachlor epoxide (1) 6.9 1.5 21.4 11 2.5 35.7 18
Heptachlor epoxide (2) 6.7 1.4 21 11 2.5 36.6 18
trans -Chlordane 6.6 1.0 15.3 11 2.7 40.8 18
cis-Chlordane 5.8 0.8 13.8 11 2.8 48.4 18
trans -Nonachlor 5.5 0.8 15.1 11 2.8 51.3 18
cis-Nonachlor 6 1.4 22.4 11 2.8 46.6 18
Dieldrin 7.5 1.4 19 11 3.1 40.5 18
Endrin 5.8 1.2 21 11 2.3 38.8 18
o,p'-DDE Not quantitative for obstruction peak
p,.p'-DDE 7.5 0.8 10.9 11 2.8 51.3 18
o,p'-DDD 7.5 1.6 21 11 2.0 27.1 18
p,p'-DDD 7.6 1.6 20.4 11 1.9 24.4 18
o,p'-DDT 6 1.4 23.6 11 2.4 40.1 18
p.p'-DDT 7.9 2.4 30.4 11 1.6 20 18

a) ~ g) Refer of the footnote of Table 7-1

4) EETROMER

FRIEHEAD 1| FiRE A = A R 5 R 3K 0D GC-ECD IZ X5 7E B T IRMEREAS % Table 8 (/R L7, BRFEHE
NEICAH B SR R TENZE T 20 pg/kg FHYS EZ UL T GC-ECD & HWT 7 A0 TR Z FE L 7= &
ZA, RIEOE & FIRIE 10 pgkg~20 png/kg FRELHEESNIZ. o, RIEOK TR 3 ngke~7 ngkg &
HEES N7,
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Table 8 Calculated LOQ and LOD values

o Spiked level  mean” st L00° Lop?
Pesticide
(ng/kg) (ng/kg) (ng/kg) (ng/kg) (ng/kg)

a-BHC 20 11.7 1.0 10 4
S -BHC 20 13.7 0.8 3
y-BHC 20 11.9 0.8 8 3
0-BHC 20 38.0 1.4 14 6
HCB 20 15.2 0.9 9 3
Heptachlor 20 18.7 0.9 10 4
Ardrin 20 12.3 1.4 14 5
Oxychlordane 20 31.5 1.7 17 7
Heptachlor epoxide (1) 20 19.9 1.2 12 5
Heptachlor epoxide (2) 20 19.8 1.1 11 4
trans -Chlordane 20 19.0 0.8 8 3
cis-Chlordane 20 18.7 1.0 10 4
trans -Nonachlor 20 19.3 0.9 9 3
cis -Nonachlor 20 20.1 1.1 11 4
Dieldrin 20 19.8 1.1 11 4
Endrin 20 20.5 0.8 8 3
o,p'-DDE 20 20.2 1.1 11 4
p.p'-DDE 20 18.9 1.0 10 4
o,p'-DDD 20 20.2 0.8 8 3
p,p'-DDD 20 18.4 1.5 15 6
o,p'-DDT 20 20.5 0.8 8 3
p.p'-DDT 20 18.2 0.9 10 4
a)n=7

b) Standard deviation
¢) Standard deviationx10
d) Standard deviationx2x¢(n -1,0.05)

5) FEEEDSH

HERE 2 FlAH, GEELFEMS | R OMADARLS T 1 % GC-ECD ZHWCTHIEL, GC-MS Z W THERRL
7z. GC-ECD THHEL — 7 Z IV E BT B2 T 1ol 23R 9 IR LTz. GC-MS TRt S eh o7l sr D
95, GC-ECD TiX 6-BHC, AF> 77, 7ILRY KR 0,p’-DDE OMRFFREHFHTICE — 7 D3 S
7-.

5-BHC K OAF 7V ATHERED I E B 5y % G DIZA L TOD DY, £ DD 3K GC-ECD Tt
SN E1E GC-MS THER T H&EE 2 5.



GC(-MSHEIZ LD HERE S5t O M 3 R R 3RO I E 59

Table 9 Pesticide affected by quantification due to contaminating peak

Sample Pesticide”
Compost 1 0 -BHC, Oxychlordane
Compost 2 0-BHC
Construction waste  Ardrin, 6 -BHC
Pine chips Ardrin, o,p’-DDE

a) Peak was detected near by srandard retention time by GC-ECD,
but no detected by GC-MS.

4. FEOH

GC-ECD % WV THERE K OMA DAL T R O B 2 R I ORBIEORFIZ B 28072225, IROLFY
DRAEEFT=.

(1) BRI 10 ng/mL~200 ng/mL O#iFH CEMRMEARL, WERBIL 7=0.99 L ETH-o7z.

(2) HERE K ORI AR 3R R LI LT 20 pg/kg A&, HEALIZ 50 pg/kg A2 &AF ONTAL T 80
ng/kg Y EARINL 3 SOMTOMTEEMUT-. SEREIGRIT O RIEARE, IKEHERH T 62.5 %~
118 %, RSD 1% 7.7 %LL T, #ADARD 20 pg/kg #824 & TIEZEIL 35.6 %~109 %, RSD X 16.1 %LL F TH-7-.
RFHEAL CIL, A EIRET T oo A B R K 22 DS D, o-BHC, 6-BHC K UOAF T /m/L7 %R
&, ERFERBRIE I RSV CODEE ([ENER) O HIEA B Tetalii /=L Tz, 72385, filifzL TWVRno 7ol
I, ~THIEL(62.5 %) L OVHCB(66.9 %) Thotz. FaDARS T TIE, IEEHERBRIEI RSN QD EE
(AU ER) O BHE & 7= e N TEIR -T2,

(3) FRIEHEE K ORI R R B EL T 20 ugkg Y BELRDISCENTIRINL 2 SAHTT
AaZ2 T 5 ARMBERAZERML, FHEEE &K OO TREE OB EIT 7. IKFEHEIE T, «-BHC, §-BHC &
OA X7V T o UANO P THXHE R 2213 14.4 %L T, WA SHEER 2213 26.4 %LL T THY, JERHE
REBRIEIORENTODREE D B L2720 Tz, ORI, BUERMEL, £/, ST xHE R,
Hh PR R HE AR 72 S IR R AR BRI R N R S CQOBREFE D B 2Tl - L Qe o7z,

(4) AREOTE & FIRIF 10 pg/kg~20 pgkg FRELHEES V. F7o, RIEORH TIRIL 3 ngke~7 ngkg &
HEES NI

LU EDFEREIY, GC-ECD & AV VZiBRIEIL, 4 RIREIE1T o To A R R RHE 22 FiE 055, o-BHC,
0-BHC K OAF 2 7V 7 L LS Doy OHENE T OEH B2 WE S D720 o 7aMEREE2 AL TV D2 &%
FBUZ. o, ROARSTITHONWTE, ZOBRIED #EH TERWI SR L.

X ®

1) SR EEE CER 20 45 4 A 1 AANT 19 THEH 14729 7% RRMOKPERTHEL - L 2Rl a)

2) ELEMWRIEEEORATE CEAC2149 A 1 BANT 21 HES 1764 5 () BRMOKPETH B 22 R EL Al
trs—)

3) RIS T ORI, RN SUIEW HES S O THOOMEORBRIE  CFRL174F 1 H 24 H
R R FET 0124001 5 JEAT5 ) PR3 R dn R & bl 22 A A i )

4) Pesticide Residues in Foods by Acetonitrile Extraction and Partitioning with Magnesium Sulfate, AOAC
Official Method 2007.01
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Deter mination of Organic Chloride Pesticidesin Composts using Gas
Chromatography-Electron Capture Detector (GC-ECD)

Tomoharu NOZAKI!
! Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

A GC-ECD method for determination of organic chloride pesticides in compost was developed and validated as
a single-laboratory validation. The pesticides were extracted from analytical sample with acetonitrile. The extract
was purified by Gel Permeation Chromatography and solid phase extraction, and diluted with acetone. The
organic chloride pesticides was analysis by GC-ECD on (14%-Cyanopropylphenyl)-Methylpolysiloxane column.
As a result of 3 replicate analysis of 2 samples spiked with organic chloride pesticides at 20 pg/kg, 50 ng/kg and
80 ng/kg, the mean recovery of pesticides were 62.5 % ~ 118 % (compost) and 35.6 % ~ 109 % (pine chips,
spiked level 20 pg/kg). In the train of duplicate analysis per 5 days, the repeatability and intermediate precision of
organic chloride pesticides were under 14.4 % and under 26.4 % without a-BHC, §-BHC and oxy-Chlordane case
compost. Case pine chips, low recovery. On the basis of 7 replicate measurements of organic chloride pesticide
added to samples, the LOQ value were 10 pg/kg ~ 20 pg/kg. These results demonstrated that this method was
validated for the determination of organic chloride pesticides without a-BHC, 0-BHC and oxy-Chlordane in

compost.

Key words ~ Organic chloride pesticides, GC-ECD

(Research Report of Fertilizer, 10, 41-60, 2017)



