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Determination of Dichlorvos and Naled in Feeds by GC-MS

Yasutoshi SUGIMOTO"', Toshiharu YAGI?, Takahisa KATOU™, Jun ITOU 2,
Yukiko MITSUI * and Sae SHIRAT
(*1 Food and Agricultural Materials Inspection Center, Nagoya Regional Center
(Now Fukuoka Regional Center),

"2 Food and Agricultural Materials Inspection Center, Nagoya Regional Center)

An analytical method for determination of dichlorvos and naled in feeds using gas
chromatograph-mass spectrometer (GC-MS) was developed.  This analysis was conducted under
shaded conditions.  After the addition of 15 mL of 1 mol/L hydrochloric acid, the samples were
left still for 15 minutes.  Dichlorvos and naled were extracted with 50 mL (150 mL for grass
hay) of acetone and filtered. = The extracts were filled up to 150 mL (200 mL for grass hay).
20 mL (4 mL for grass hay) of the sample solution was condensed and purified by Chem Elut
cartridge with 80 mL of hexane and condensed again.  Naled was converted into dichlorvos, by
adding 30 mL of phosphoric acid buffer, 4 mL of cysteine solution and 5 g of sodium chloride into
the condensed solution and shaking them together for five minutes.  This solution was subjected
to the same operation again, and dehydrated with Na,SO, anhydrate and dried after filtration
through filter paper (No.5B) and dissolved in 5 mL of hexane-diethyl ether (17:3), and purified
with Sep-Pak Plus Silica cartridge and eluted with 20 mL of hexane-acetone (19:1), and dried
again.  The residue was dissolved in 2 mL of acetone, 1 ml of which was injected to GC-MS on
capillary column (TR-5MS; 5% Phenyl (equiv) polysilphenylene-siloxane, 0.25 mm i.d.x30 m,
film thickness: 0.25 pm) for determination of dichlorvos. A recovery test was conducted using
two kinds of formula feed, corn and bermuda grass hay spiked with 10,000, 1,000, 200 and 40
png/kg of dichlorvos and naled.  The mean recoveries of dichlorvos and naled were 73.2%~102%
and 73.5%~93.2%, and the relative standard deviations (RSD) were within 17% and 14%
respectively. A collaborative study was conducted in ten laboratories using corn and alfalfa hay
spiked with naled at 200 and 10,000 pg/kg.  The mean quantitative value of corn was 108 pg/kg
(92.7%), repeatability and reproducibility as the relative standard deviations (RSD, and RSDg)
were 4.3% and 12% respectively, and HorRat was 0.54.  As for alfalfa hay, these values were
4,820 pg/kg (83.1%), 4.1%, 12% and 0.96, respectively.
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1 #

Y7 u LR A (Fig. 1) 1% Bayer tE23BHIE LAY o R&BHT, MY 7wk (DEP) Al
HFOHGFYE L TRAIN, DEP BB L T/ n /LR AL n. FOMENEL, DFEMTE
THATELEMMPO Y, ERMER, &, Z7VEFOEAYRICENEND. v, £OEHHERE
ooz xF5—PHETHD V.

F L K (Fig. 1) X Chevron Chemical tE23B%E L7 RFE LR L2 EZLAKY V REBHTHS.
VI a VR A L RERICEMENE LS, ARHEREIENIN DD, EOEMIL Fig. 112R7T LB
D, FLURNLREZEHEFABMEELE-ZDZ7 oL RRCLDbDTHD V.

AR ORI O Ry Bk B 285 (I 51 ERMWE T 35 &) HFRL 18 4 5 A
29 BffFCciEEh, Y7 rRAKRRFT U FOBMCTHEREEEHE (AR, KE, ML, &9
HAZL, A KT A ET0.2ppm, FE T 10 ppm) D E S IL7-.

HUE, AR IEAE 221X, T L ROEREBINBE SN TB O, TRIEOMSINRAZE Lo T
W5, MEEABABRRSITE X =R LI A e~ NPT 7 4 =12 XDV 7 v RAKRD
F U ROfEE O REEESIE D ORLEREEZ 2 ZIC, WEFELE LT A~ NS TT
BE&ONFHEZHWEEREEZRFILIZE 2 A, B REENEOLNTZOTHET S.

il

Cl Cl

Cl
o. o0/ ¢C o 0 Br
%P/ \P/
Dichlorvos Naled
(2,2-Dichlorovinyl-O,0-dimethyl phosphate) (1,2-Dibromo-2,2-dichloroethyl dimethyl phosphate)
C4H7C1204P MW: 221.0 C4H7BI‘2CIZO4P MW: 380.8
CAS No.: 62-73-7 CAS No.: 300-76-5

Fig.1  Chemical structures of dichlorvos and naled
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Table 1  Compositions of the formula feeds used in this study

Kind of Group of Ratio )
) ) Ingredients
formula feed ingredients (%)
For layer Grains 54 Corn, Polished rice
Oil meals 20 Soybean meal, Corn germ meal

Rapeseed meal, Corn gluten meal

Brans 11 Corn gluten feed, Wheat bran
Corn dried distillers grains with solubles
Animal by-products 3 Fish meal, Meat and bone meal (derived from pork and poultry)
Others 12 Calcium carbonate, Animal fat, Salt
Paprika extract, Silicic anhydride, Feed additive
For growing  Grains 74 Corn, Milo, Wheat flour, Bread crumbs, Dextrin
pig Oil meals 15 Soybean meal, Rapeseed meal, Corn germ meal
Brans 5 Corn gluten feed, Rice bran
Animal by-products 2 Fish meal
Others 4 Animal fat, Calcium carbonate, Salt, Yucca extract,

Quillaia extract, Betaine, Vermiculite, Vegetable Oil,
Silicic acid, Corn steep liquor, Glucose,

Dextran fermentation by-production concentrated liquid,
Calcium phosphate, Feed additive

For finishing  Grains 69 Corn, Barley, Wheat
beef cattle Brans 23 Wheat bran, Soybean hulls
Oil meals 7 Soybean meal
Others 1 Molasses, Salt, Calcium carbonate
22 A OE

1) V27 v AREYER

V7 uLARA (CHCLOWP) FEHES (B b7, i 99.0%) 25 mg Z IEfEICHE > T 50
mL O®AaEET7 T 2AalZAN, T M2 TENL, BICERE CREEZ M TV 7
TR AERER R Z AR L2 (ZOW ImLIZY 7 oLl R 05mg2E56895. ) .

FERICE LT, Y7 a/LRAERFIRO—E&% 7 h o TEMRICHRL, 1 mL FI2¥”
LR A E LTENER 001, 0.02, 005, 0.1, 03, 05 1 KX 2 pg 250357 n)L
R AREHER % L L7z

2) L RE#ERR

F U K [C4H;Br,CLO,P) HEHES, (Fnytlisk TR, M 99.1%) 25 mg % IEREIZE > T 50
mL OWEEET T AIIIAN, T M ZMXTHEML, TITERE CREBESZ M THL
NEEFEZFHR L (0@ 1ImLIZF L R0Smg 28815, ) .

FERIICERLC, 7L FEEFRERO —TEZ2 7 b CEMRIZHRL, 1 mL iz L &L
TENREN2, 4, 20 kN 50pug 50T H& T L REERER Z 8 L 7-.

3) VU UERKEEIR

Ul —KFEFRY T AT KW 7.8 g 27K 500 mL IZVED LTZIEIK 230 mL 12, Y U ERKE

ZFRU DA 12K 17.9 g 2K 500 mL IZIEMD LI Z M2, 2 mol/L KEEfbF kU o LY
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T pH 7.2 IZFHFE L 7=,
4) VAT A UK
L-V AT A U —KFd 4 g 27K 50 mL IZ¥ES> L, 2 mol/L KER{LT b U 7 A¥RIE T pH
7.0 ICFHEE LT,
5 TRy, AFHy, VFA—TIVROHRET U A (K X, REEESITHE
AW, ZF ORI SN T Bk E V-,
23 HEROZHE
1) HAZwv~ k2777 : Thermo Electron # FOCUS GC
2) 'E&r#rEF : Thermo Electron #  POLARIS Q
3) IREHSH: ¥4 7 v 8 SR2w
4) TR —&— B LS N-1000
5) Z4LVESr A Y v Z A Varian 8 EXTUBE Extraction Columns Chem Elut CE 1020 (20
mL 7&)
6) YUATNVII— Y v Waters 8 Sep-Pak Plus Silica Cartridge (78 T A% & 690 mg)
24 EEIFE
AT L7 RBEECTIT o 72
1 #h
B 10.0 g 8- T 200 mL OB EIER =/A 7T 232 Ak, 1 mol/L #ifg 15 mL # Nz 15
SEEEE L. 7' & 50 mL (BRBCET 150 mL) Nz, 30 4rRE D IR CTHIH L 7=,
100 mL OGO EY 7 22 (FHEIL 200 mL OBGEET 7 2a) 27 7F—K+IDOTFIC
BE, s A, (SFEB) TRIIAE L%, HakO¥ks%27 & 30 mL THEFL,
WHIABL, BEEET I RAaDERETT v M 2MA. EXN LK 20 mL (45
IX4mL) % 100 mL DR FTET7 7 X 2 |ZIEMIZ AL, 40°C LLFOKE T2 mL BA T £ CTHUER
ML, 717 2B TICHT 2530BHAK E LT,
2) T LT
AREHEIR 2 Z AL A Y U 10T M AN, BEEEAK 5 mL THREL, EiKE D7 212m
Z, 10 pHEFFE L. 200 mL OR T T 7 A a2%2H 7 LD TICEE, AR EZ AL A
Zo~FH 10 mL 0T 3 BEIE L, WRKRANEAKRT 7 L2, KA I TAHFO Rl E
THETHEL, 7R AKRPF L REeEHSE. ~FH 2 50 mL 25 7 A2z T
FARICIAH S8, W% 40°C LR OKIB T 40 mL LA F £ TRIEERME L, Y7 ol RA~D
BT DA & L2,
3) YU uVIRAS~DEH
AEHEIR # 200 mL D3RR F A IZ AR, Besd U U BEREEIK 30 mL T LR A
IZHEDbER., VAT A VEK 4 mL KOS MY DA S g &0k A, 5 0MIEE
2L, TV REDZ o LRRICER L. KE (T/E) %200 mL O3} B IZ A, ~F
P UfEE 200 mL O =7 T AL, RS BICA~F Y 40 mL 2 ANZ, FIERICHE
EL, KEEET, ~XV VB2 =77 Aac8dbt. ZA7 7 A2 ZHEST Y 7 A
(JEAK) WEEMZAFTHUBERK LML, 200 mL ORTIET7 7 A2 2AHK (5 fE B) T
ALz, RO=Zf 7T AazVLBEO~FTH U THREL, BIRELOAM|EBL CAHAKEED
w7z, TR =TV F L7 Y a— (49+1) 0.5 mL Z/NZ, 40°C LA FDOKET 1 mL LA
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TETHERKL, BFEIAZE->THELE., ~FH o —VzFLz—F/0 (17+3) 5 mL
Nz, 517 NP ILICHET 2 RBHAR & LTz,
4) H T LRLER I

YUBTNNH— MYy PEERGEICEEL, ~Fr—Y=Frz=—F 0 (1743) 5 mL T
Vel Lo, SUBHSIR Z T ER I AN, WA FE TAHRO BiRICET 2 E TR ST, ~F 1
v=VxFx—7/b (17+3) 5 mL TO°T 3 [mIFHREVEEH L, WREZIER D 7 22z, &
HAFTCTAAIO ESICET 2 E TR SEZ. SOmLORTE T T A2 T L0 FICESX,
AF¥ =7 R (19+1) 20mL 20 7 AZMATY 7 a VIR A2 EH STz,

WHKIC T b —Y2F L7 U a—b (49+1) 0.5 mL Z/1%, 40°C LA FOKE T 1 mL
LUF & CRUEIRME L 7ok, RV A%k THIE L.

T b2 mL ZIERICINZ CEREMERN L, HAZ7u~ 77 7EBSHRHCE D HE
(S DR & LTz

5 HAZu<= 77 7ERESWHICK HHE

BRI K O 7 b VR AEHEW S | L 2 A7 a~ N7 7 7E&EDHFHCIEAL, &

WA A (SIM) 7 ua~ 7T LEHET-.
6) 7 &

BHile SIM Z7r~ M7 7 A6 — 7 HEXIE S Z RO THREREZIERL, 3o
VIZuNRA (FLUREVIaLRAIERLEVOEET. ) oEFRMH L. B, T
FEICHRET2HAIE, MESNEY 7 oV RARICEK 1.72 (T L Ry1& 3808/ Y7
LR Ay 0 221.0) LU TRDT-.

E, EEEOWMES Scheme 112, WA Zu~ 7T 7EESHTEFORIESM:% Table 2 127
L7=.
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Under the shaded light condition

Sample 10 g (brown erlenmeyer flask of 200 mL)
—add 15 mL of 1 mol/L HCI solution
— allow to stand for 15 min
add 50 mL of acetone (grass hay: 150 mL)
— shake for 30 min
— filtrate under suction filter (No. 5B)
— wash with 30 mL of acetone
— fill up to 100 mL (grass hay: 200 mL)
20 mL of sample solution (grass hay: 4 mL)
|— evaporate to the volume of 2 mL under 40°C
Chem Elut cartridge
— apply sample solution and wash with 5 mL of water
— allow to stand for 10 min
— wash and elute with 10 mL of hexane (three times)
— elute with 50 mL of hexane
— evaporate to the volume of 40 mL under 40°C
200mL separating funnel A
— wash with 30 mL of phosphoric buffer solution
——add 4 mL of cysteine solution and 5 g of NaCl

— shake for 30 minutes and convert naled into dichlorvos

|
Hexane layer (upper layer) Water layer (lower layer)

200 mL separating funnel B
—— add 40 mL of hexane
— shake for 5 min

| |
Hexane layer (upper layer) Water layer (lower layer) (waste)

—— dehydrate with Na,SO, anhydride

filtrate through filter paper (No. 5B)

—add 0.5 mL of diethylene glycol-acetone (1:49)

— evaporate to dryness under 40°C

— dissolve in 5 mL of hexane-diethyl ether (17:3)

Sep-Pak Plus Silica (prewash with 5 mL of hexane-diethyl ether (17:3))
— apply sample solution

— wash with 5 mL of hexane-diethyl ether (17:3) (three times)
elute with 20 mL of hexane-acetone (19:1)

—add 0.5 mL of diethylene glycol-acetone (1:49)

—— evaporate to dryness under 40°C

— dissolve in 2 mL of acetone
GC-MS 1 uL

Scheme 1  Analytical procedure for dichlorves and naled in feeds by using GC-MS
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Table 2 Operating conditions for GC-MS

Column TR-5MS (0.25 mm i.d.x30 m; 0.25 pm film thickness)
Column temp. 60°C (1 min)—15°C/min—280°C (5 min)

Injection mode Splitless

Injector temp. 250°C

Carrier gas He 1.0 mL/min

Transferline temp.  280°C

Ion source temp. 230°C

Ionization Electron impact

Ionization energy 70 eV
Monitor ion m/z 185 (quantitation), 109 (confirmation)

3 HRRUEBR
3.1 LEM
T U RIS EZITRTVEDOHANES N TWD V22, REITELCEETERET S
N O el
3.2 MREMR
T uARZAE LT mLHIZ 10~2,000 ng Z Z SR ERZHFHLL, K 1pL 2 W A7 2< b
75 7ERESHENCEAL, o SIM 7 e~ NS00 — 7 WL OVE S &R Tk
MEER L. ZORE, MEHRIZSZ oL R 2L LTO0.01~2 ng O CHEMBEMEZ R L.
3.3 WiEMHE OB
3 ORGSR (RBFEEH, RKIEEH, AAFRER) , 4 BRHOGKE (R—¥v 7
FTANA, RIa—HTFANA, TLATyNTy~A, FTEV—~A) KO3 EHOBRE (&
IbAIL, KFE, vA41) IZOVWT, RIEIZHEST SIM 7~ 77 LEEkKL, Y7L
RADEREETIE -7 OFELZBRFN L. TOME, P/l RADOEEEZYET D E—
RO b T,
B, WEWEOBRFTHELNESIM 7 a~ 87T A0 —f#i% Fig. 2 IR LT
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Fig.2  SIM Chromatograms of each sample solution
(A) Sample solution of formula feed for layer
(B) Sample solution of corn
(!: Retention time of dichlorvos)

3.4 WhnENGRER

AVENZ K 2 B f O UAS JE 2 fesB 3 2 72 0 IR ERBR & SE 0 L 7=

Table 1 OpHEERHE SR, RHAFIEEHESEELRE S BAZ LIZY 7 /bR A T
FTLRELTENREN 200 LT 40 pgkg YRR L ZHERERCNA I 2 —H 7T ALY
7 LAR ATV RE LTERZER 10,000 LT 1,000 pg/kg FBY wHRIN L7202 HWT, K
HEIZHE > T 3 BTN 21TV, T OEICE K O UK E 2 R 7=,

ZORER, Table3 K4 D LBV, V7 a/RADOFEEEULHET 73.2%~102%, < O LK
FEIIMRHERER 7% (RSD) & LT 17%LL T, U ROFEIEIERT 73.5%~93.2%, + O UK
JEIZRSD &£ LT 14% L FTHH-T-.
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Table 3  Results of recovery test for dichlorvos

(%)
Spiked level Fo;zligied fl.:)(;rtr:;l:facifi Corn Bermudagrass hay
(heke) Recovery” RSD” R Y RSD” R Y RSD” R Y RSD”
ry ecovery ecovery ecovery
10,000 - - - 84.1 (1.1
1,000 - - - 73.2 (23)
200 99.1 (4.3) 94.1 (2.5 96.7 17 ) -
40 85.4 (11 ) 102 (16 ) 93.4 (11 ) -
a) Mean recovery (n=3)
b) Relative standard deviation (RSD)
Table 4  Results of recovery test for naled
(%)
Spiked level Fo;zligied fl.:)(;rtr:;l:facifi Corn Bermudagrass hay
(heke) Recovery” RSD” R Y RSD” R Y RSD” R Y RsSD”
ry ecovery ecovery ecovery
10,000 - - - 76.3 ( 2.8)
1,000 - - - 77.2 (6.7
200 73.5 ( 3.2) 86.7 ( 3.2) 75.7 ( 3.4) -
40 83.6 (12 ) 93.2 (12 ) 87.9 (14 ) -

a) Mean recovery (n=3)
b) Relative standard deviation (RSD)

Dichlorvos

(A)

EWMW

T T T T T T T T T T T T T T T T

7 8 9 10
Retention Time/ min

oo n

Intensity/ arb. units

»

(B) ]fichlorvos

Intensity/ arb. units

T T T T T T T T T T T T T T T T T T T T T

6 7 8 9 10
Retention Time/ min
Fig.3  SIM chromatograms of standard solution and sample solution
(A) Dichlorvos standard solution (100 ng/mL)
(B) Sample solution of formula feed for layer (spiked with naled at 200 pg/kg)
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3.5 EEFREOHH TR
ARIEOERE FIRE ORI FTRA R T 5720, RBHEEHEGELOTE > BAZLIZY IR
NARZZFM LR OSIMZ B~ 7T AZONWTHLINT-E— 2 OSNEL & Rd 7=, 7L
RADE—27 OSNER10IZ 72 HIREZ ER PR, B — 27 OSN3 b REZ R TRE LT
L2 A, MEEtE Y, RKEOEETIRIZ20 pgkg (L RICHKRT 28581, TV RICHRELT
40 pg/kgfH 2 &) , B FRRIZT pekg ([F10 pg/kgti &) FBE LHEE S,
BEFETIC, RBRBEHARAFEEERE I BLAZLICYZ LR AR OF L RELTEREN
40 V20 pg/kgtl Y JIRM L IZABHZ O W 3R HT o2 FE L& 2 A, £ DOFBEIIER K
O UK EE [T Table S T6D B0 THH 7.

Table 5  Results of recovery test at the concentration of determination limit for dichlorvos

(o)
Spiked level =~ Formula feed for layer Comn
(ng/ke) = > S 5
Recovery RSD Recovery RSD
40 85.4 (11 ) 93.4 11 )
20 114 24 ) 70.2 23 )

a) Mean recovery (n=3)
b) Relative standard deviation (RSD)

Table 6  Results of recovery test at the concentration of determination limit for naled

(%)

Spiked level Formula feed for layer Corn
(ng/ke) 5 5 S 5
Recovery RSD Recovery RSD
40 83.6 12 ) 87.9 (14 )
20 130 14 ) 95.2 (21 )

a) Mean recovery (n=3)
b) Relative standard deviation (RSD)

3.6 JL[ARAER

RIEOFBEE 2 RET S, HEpleHT X 2 AR & 50 L 7-.

EOBATLICT L RELT 200 pgkg Y& (V7 m /AR AL LT 116 ngkg fAY4E) , 7
IWNT 7T 7 AAIZF L RE LT 10,000 pgkg tHY & (27 /LR A & LT 5,800 pgkg A4
) AR U7RUE E vy, ENEN A ARE S o ¥ —ZBEFEET, METEA~A 22 hd v
VA, HFEAN B AR EEEH SRR R v 2 —, REEEE D A EAS ST
o H—, TVYLY T2 u VRSN T REER, WMATEBIE N EAOKEE Y B e
fiit v & — R AT, Rkt 22—, AATEE % —, R E 2% —KRIREGIT
R ONEER & > % — 0 10 B TR o & Ehi L7-.

ZOFEFIL Table 7 D LBV, &HH AT LOFHEIHEIL 92.7%, F DMK UIEHE &K OV
HIUR I Z N T HE R ZE (RSD, XY RSDp) & LT 43% &N 12%TH Y, HorRat |E
0.54 THo 7z,
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F7, TIT 7T 7oA OEHELERIT 83.1%, F DR UK EE K OV [ FF BURS B 1300 %4
HefE7= (RSD, X TNRSDR) & LT 4.1% KN 12%TdH Y, HorRat X 0.96 Th-7-.
BB, 2E0DD, FRBETHH L7- GC-MS O#fE% 4 Table 8 IZ/R L7-.

Table 7  Collaborative study results of naled
(ng/kg as dichlorvos)
Sample
Lab. No. Corn Alfalfa hay

1 108 99 5,040 5,010
2 122 128 5,520 5,810
3 100 108 4,630 5,240
4 106 111 4,330 4,060
5 1339 91 9 4,520 9 2,850 9
6 88 85 3,930 4,180
7 107 109 4,440 4,150
8 104 102 5,450 5,380
9 122 133 5,140 5,190
10 99 105 4,560 4,610

Spiked level 116 5,800

Mean value ¥ 108 4,820

Recovery (%) 92.7 83.1

RSD, ” (%) 4.3 4.1

RSD;? (%) 12 12

HorRat 0.54 0.96

a) n=18 (without Lab. No. 5)

b) Relative standard deviation of repeatability within same laboratory

c¢) Relative standard deviation of reproducibility between laboratories
d) Excluded by the Cochran Test
¢) Excluded by the single Grubbs Test
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Table 8 Instruments used in the collaborative study

Lab. No. GC-MS Column (i.d.xlength, film thickness)
| GC: Agilent Technologies 6890 Agilent Technologies
MS: Agilent Technologies 5973 DB-5MS (0.25mm i.d.x30 mm, 0.25 pm)
) GC: Agilent Technologies 6890N Agilent Technologies
MS: Agilent Technologies 5973 HP-5MS (0.25mm i.d.x30 mm, 0.25 pm)
3 GC: Agilent Technologies 6890N Agilent Technologies
MS: Agilent Technologies 5973inert HP-5MSI (0.25mm i.d.x30 mm, 0.25 pm)
4 GC: Agilent Technologies 6890N Agilent Technologies
MS: Agilent Technologies 5975B DB-5MS (0.25mm i.d.x30 mm, 0.25 pm)
5 GC: Agilent Technologies 7890 Agilent Technologies
MS: Agilent Technologies 5975 DB-5MS (0.25mm i.d.x30 mm, 0.25 pm)
. Restek
6 Shimadzu GEMS-QP2010 Plus RTX-5MS (0.25mm i.d.x30 mm, 0.25 ym)
Restek
hi MS-QP201 .
7 Shimadzu GEMS-QP2010 RTX-5MS (0.25mm i.d.x30 mm, 0.25 pum)
g GC: Thermo Electron FOCUS GC Thermo Electron
MS: Thermo Electron POLARIS-Q TR-5MS (0.25mm i.d.x30 mm, 0.25 pm)
9 Shimadzu GCMS-QP2010 Restek

RTX-5MS (0.25mm i.d.x30 mm, 0.25 pm)

Agilent Technologies

10 Shimadzu GEMS-QP2010 HP-5MS (0.25mm i.d.x30 mm, 0.25 pm)

4 FEH
FEF O 7 aVRARONF LV ROF AT v~ 7T 7EHBSWFHCE 2 EBEIEIC OV TR L

LA, ROMREES-.

1) FREHRIT 0.01~2 ng OHFiPH CEBRM:Z R L=,

2) 3 FEEHOBRAGEE, 4 FEOGHE LR 3 BEOBBFIIHOWVWT, REICHESTSIM Z7r~v M7
TLEEERLIZEZA, VI/VBLVRAOEREETHE— XD LN T,

3) 2 FEEOE AR L O 2 FEOSEEEHZ Y 7 n LR 2 KOV L K& Z £ 10,000, 1,000,
200 K TR 40 pg/kg HHY BEAZTMM L, RIEICHE > THRMEIGRUR 2 Fhi L2 fE%, Y7 AR Ao
RN HRIL 73.2%~102%, & O UK ISR ER 2 (RSD) & LT 17%ELF, 7L Ko
IR L 73.5%~93.2%, OO UFEEILRSD & LT 4% FCTH -T2,

4) RIEIZEDV7 R AOERE FRRIZEEH T 20 pgkg (7L RICHETH5E51F, F L KIS
BB L C 40 pg/kg M4 E) , B FIRIZ 7 ng/kg (A 10 pg/kg FH4 &) S HEE S iz,

5) EOBAZLEOT AT AT 7AAAICFT L RELTENEI 10,000 pgkg T 200 pg/kg +H
WMEZTMUZREZHAWT, 10 RRECTAEICLIHFARBREZE R L. ZORE, £9b
A Z LOYEEIERTE 92.7%, & Ok UK E K OV B E I 2 L Z R ¥R 2 (RSD,
KON RSDR) & LT 43%KON 12%TH Y, HorRat (X 0.54 Thoiz. 7=, T T 7T 7~A
DON-HELERIL 83.1%, Z O UG K OVE M BUEE 1L RSD, XY RSDp & LT 4.1% &
12%C& Y, HorRat !X 0.96 T&H -7=.
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