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Simultaneous Determination of Organochlorine Pesticides
in Wet Type Pet Foods by GC-ECD

Mitsunori YAKATA"

(‘Food and Agricultural Materials Inspection Center, Sapporo Regional Center)

An analytical method of determination was developed to determine organochlorine pesticides
levels (16 kinds of organic chlorinated compounds) in wet pet food using a gas chromatograph
equipped with electron capture detector (GC-ECD).

Sixteen organic chlorinated compounds (a-BHC, f-BHC, y-BHC, 6-BHC, heptachlor, heptachlor
epoxide, trans-heptachlor epoxide, aldrin, dieldrin, endrin, o,p’-DDD, p,p’-DDD, o,p'-DDE, p.p'-
DDE, o.,p'-DDT and p,p'-DDT) were extracted from the samples using acetonitrile. The
acetonitrile extract was dehydrated by liquid-liquid distribution with ethyl acetate/hexane solution
(1:1 v/v). Further purification was performed using sequential solid phase extraction with the
following: Chem Elut cartridge (Agilent Technologies Inc.; Santa Clara, CA, U.S.), gel permeation
chromatography (GPC), and ENVI-Carb/NH, (Supelco; Bellefonte, PA, U.S.) and Sep-pak Vac
Florisil (Waters; Milford, MA, U.S.). Analyses of the purified samples were performed with a
GC-ECD equipped with a fused silica capillary column (DB-1701; 0.25 mm i.d. x 30 m, film
thickness 0.25 pm from Agilent Technologies).

Spike tests were conducted on wet dog and cat food spiked with 1 or 20 pg/kg of six DDT related
compounds and 1 or 2 pg/kg of other ten compounds. Recoveries of six DDT related compounds
and the other ten compounds ranged from 81.6 % to 97.1 % and 58.2 % to 98.7 %, respectively
with repeatability in terms of relative standard deviations which did not exceed 12 % of DDT
related compounds or 17 % of the other compounds.

A collaborative study was conducted in six laboratories using wet pet food spiked with 1, 2 or 20
ng/kg of six DDT related compounds and 1 or 2 pg/kg of the other ten compounds. The range of
mean recoveries, repeatability and reproducibility in terms of the relative standard deviations, and
Horwitz ratio (HorRat) were 91.3 to 110 %, not more than 6.8 % and not more than 19%, and not
more than 0.85 regarding kind of DDT, respectively; 62.3 to 110 %, not more than 7.2 % and not
more than 16%, and not more than 0.75 regarding other compounds, respectively.

This method was validated and established for use in the inspection of pet food for organochlorine
pesticides.

Key words: organochlorine pesticides ; gas chromatograph equipped with electron capture detector

(GC-ECD) ; gel permeation chromatography (GPC) ; collaborative study
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Table 1 List of organochlorine pesticides used in this study

Name Formula MW  CAS No Name Formula. = MW  CAS No
1 a-BHC CsHsCls 290.8  319-84-6 9 o.,p'-DDT C14HoCls 3545  789-02-6
2 p-BHC CsHeCls 290.8 319-85-7 10 p,p'-DDT Ci4HoCls 3545 50-29-3
3 y-BHC CsHsClo 290.8 58-89-9 11 Aldrin Ci2HsCls 364.9  309-00-2
4 §-BHC CsHeCls 290.8  319-86-8 12 Endrin Ci2HsClO  380.9 72-20-8
5 o,p’-DDD CiaHioCls  320.0 53-19-0 13 Dieldrin Ci2HsClsO 3809 60-57-1
6 p,p'-DDD CiaHioCls  320.0 72-54-8 14 Heptachlor CioHsCly 373.3  76-44-8
7 o,p'-DDE Ci4HsClh  318.0 3424-82-6 15 Heptachlor epoxide CioHsCO  389.3  1024-57-3

8 p.p ""DDE Ci14HsCls 318.0 72-55-9 16 trans -Heptachlor epoxide CioHsCl;O0  389.3  28044-83-9
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Table 2  Standard values of organochlorine pesticides

Real standard value

corresponding to wet type
Name Standard value o et ty Instructions
(1g/g) (mg/kg)
BHC 0.01 0.002 Total of a-BHC, -BHC,
y-BHC and 6-BHC
DDT 0.1 0.022 Total of p p'-DDD, p p'-DDE, p p'-DDT
and o p'-DDT
Aldrin 0.01 0.002 Total of aldrin and dieldrin
Dieldrin
Endrin 0.01 0.002
Heptachl
eptaciior 0.01 0.002 Total of heptachlor and heptachlor epoxide

Heptachlor epoxide

a) Calculated with 80 % of moisture content
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Table 3  Examples of ingredients of pet foods used in this study

Pet food types Ingredients

Wet type Meat (Chicken, Beef, Mutton), Wheat flour, Culinary plants (Potato, Carrot, Green peas),
for adult dOgS Minerals (Cl, Na, K, Mg, Zn, Se ,I), Emulsifier, Thickening agent, Coloring agent (Caramel,
1 Titanium dioxide, colcothar), Vitamins (Choline chloride , Pantothenic acid, Biotin, B,, B,

By, B,,, C, D,, E, Folic acid)

Wet type Meat (Chicken, etc. ), Rice, Carrot, Corn, Dietary fiber, Vitamins (B,,, D, E), Choline chloride,

122

for adult dogs Pantothenic acid, Folic acid), Minerals (Ca, K, Na, S, Zn), Glycine, Thickening agent, Phosphate

2 (Ca, Na), Color coupler (Nitrous acid Na), Coloring agents (Colcothar, Titanium dioxide)
Wet type Turkey, Pork, Salmon, Rice, Cornstarch, Cellulose, Wheat, Chicken extract,
for adult cats Soy bean, Chicken, Animal fats, Corn gluten, Yeast, Minerals, Vitamins
1 Amino acids (T aurine,methionine), Thickening agent
Wet type Tuna, Pork, Wheat gluten, Chicken, Soy bean protein, Spinach, Glucose

for adult cats Minerals, Vitamins, Amino acid, Thickening agent (Modified starch),

2 Coloring agents (Food red No.3, Titanium dioxide)
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Table 4 The details of organochlorine pesticides used in this study

Name Manufacturer Purity(%) f= Name Manufacturer Purity(%) f=
a-BHC Dr. Ehrenstorfer  98.0  0.980 o,p’- DDT Dr. Ehrenstorfer  98.5  0.985
p-BHC Dr. Ehrenstorfer  98.5  0.985 p,p'- DDT Dr. Ehrenstorfer  98.5  0.985
y-BHC Dr. Ehrenstorfer  98.6  0.986  Aldrin Dr. Ehrenstorfer ~ 99.0  0.990
0-BHC Dr. Ehrenstorfer  98.5  0.985  Endrin Dr. Ehrenstorfer 995 0.995
o,p'- DDD Dr. Ehrenstorfer  99.5  0.995  Dieldrin Dr. Ehrenstorfer  99.0  0.990
p.p'- DDD Dr. Ehrenstorfer  99.0  0.990  Heptachlor Dr. Ehrenstorfer  99.0  0.990
o,p'- DDE Dr. Ehrenstorfer  99.0  0.990  Heptachlor epoxide Dr. Ehrenstorfer  99.0  0.990
p.p'- DDE Dr. Ehrenstorfer 98,5  0.985  trans -Heptachlor epoxide Dr. Ehrenstorfer  98.5  (0.985
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Table 5 Operating conditions of GPC for analysing organochlorine pesticides

Column Shodex CLNpak EV-2000AC (20 mm i.d.x300 mm, 15 pm)
Guard column Shodex CLNpak EV-G AC (20 mm i.d.x100 mm, 15 pm)
Eluent Cyclohexane-acetone (4:1)

Flow rate 5 mL/min

Fraction volume 70~105 mL
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Table 6 Operating conditions of GC-ECD for analysing organochlorine pesticides
Column Agilent Technologies DB-1701
(0.25 mm i.d.x 30 m, 0.25 pm film thickness)
Column temperature 60 °C (1 min)—20 °C/min—195 °C —2 °C/min—240 °C
—20 °C/min—280 °C (7 min)

Injection mode Pulsed Splitless (30 psi, 60 s)
Injection temperature 250 °C

Carrier gas He (1.0 mL/min)

Make up gas N2 (60 mL/min)

Detector Electron capture detector

Detector temperature 280 °C

Injection volume 1 uL
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Sample 20.0 g

——add 100 mL of acetonitrile and shake for 30 min

— filtrate with suction filter (No.5B)

—— wash with 50 mL of acetonitrile

—— evaporate to the volume under 50 mL under 40 °C

Liquid-liquid extraction

——add 100 mL of hexane-ethyl acetate (1:1) and shake for 3 seconds
—— allow to stand for 15 min

Upper layer and middle layer (hexane-ethyl acetate and acetonitrile)

—— evaporate to dryness under 40 °C

—— dissolve in 20 mL of saturated salt solution

Chem Elut cartridge

—— apply sample solution and allow to stand for 5 min

——wash flask with 60 mL of hexane and apply washed solution
—— elute with 40 mL of hexane

—— evaporate to dryness under 40 °C

——dissolve in 10 mL of cychohexane-acetone (4:1)

—— centrifuge for 5 min at 1,000xg

— filtrate with membrane filter (0.5 pm)

GPC

apply 5 mL of samplen solution
—— collect the fraction of 70~105 mL
evaporate to dryness under 40 °C

——dissolve in 4 mL of ethyl acetate

ENVI-Carb/NH,

—— prewash with 10 mL of ethyl acetate

—— apply sample solution and wash flask with 4 mL of ethyl acetate and apply washed solution
——clute with 4 mL of ethyl acetate

—— evaporate to dryness under 40 °C

——dissolve in 2 mL of hexane

Sep-pak Vac Florisil cartridge

prewash with 20 mL of diethyl ether and 20 mL of hexane

apply sample solution and wash flask with 4 mL of hexane and apply washed solution
—— elute with 40 mL of hexane-diethyl ether (9:1)

evaporate to dryness under 40 °C

——dissolve in 1 mL of 2,2,4-trimethyl pentane-acetone (4:1)
GC-ECD

Scheme 1 Analytical procedure for organochlorine pesticides in wet type pet foods
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peak height peak height
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300000 4 a-BHC m §-BHC R? = 0.9989 ’ R? = 0.9994

® Aldrin ®Dieldrin 4 Endrin

) R? = 0.9990
25,000 - A 25,000
. y-BHC X §-BHC , R? = 0.9990
20,000 20,000
R? = 0.9972
15,000 15,000
10,000 R?=0.9996 10,000
5,000 5,000 R? = 0.9929

0 0

0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
Each pesticide density/ pg/mL Each pesticide density/ pg/mL
i . @ 0,p'-DDD upp-

peak height peak height o.p p.p'-DDD
R2=10.9995 "  »'-DDE

30,000 | & Heptachlor A, 30,000 4 op-PDE X PP 2= 0.9994
B Heptachlor-epoxide R? = 0.9995 . p.p'-DDT

25.000 R* = 0.9990 Xop-DDT @

’ Heptachlor-epoxide(trans) : 25,000 R?=0.9990
20,000 20,000 =0.9996
15,000 15,000 R? — 0.9996
10,000 10,000 R2 = 0.9888

5,000 5,000 R*=0.9905
Ly
0 0
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

Each pesticide density/ pg/mL Each pesticide density/ ?g/mL

Fig. 1  Calibration curves of organochlorine pesticides
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Table 7 Elution pattern from Chem Elut

Spike Hexane (mL)
Name level 0-100 100 - 150
(ngrkg) Rec overya)(%) Rec overya)( %)
a-BHC 10 81.3 0
B-BHC 10 90.1 0
y-BHC 10 81.2 0
0-BHC 10 93.7 0
o,p'-DDD 10 95.5 0
p.,p'-DDD 10 87.8 0
o,p'-DDE 10 90.6 0
p.p'-DDE 10 79.9 0
o,p'-DDT 10 94.0 0
p.p'-DDT 10 87.8 0
Aldrin 10 81.2 0
Endrin 10 84.5 0
Dieldrin 10 89.6 0
Heptachlor 10 86.7 0
Heptachlor epoxide 10 88.4 0
trans -Heptachlor epoxide 10 84.5 0

a) Mean (n=2)
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HY, ETOEIEKT 75~100 mL (T L, 75 mL LLETKL TN 100 mL LA O 43I I3 E H S e m
o>, U EORERNG, RIETELZEMEEZBEL 70~105mL 25T 52 & & L.

Table 8 Elution pattern from GPC

Spike Cyclohexane-

Name level acetone (4:1)3) Recoveryb)
(ng/ke) (mL) (%)

a-BHC 10 80 ~ 100 87.3
S-BHC 10 80 ~ 100 91.9
y-BHC 10 85 ~ 90 82.5
0-BHC 10 75 ~ 90 91.8
o,p'-DDD 10 75 ~ 95 105

p,p'-DDD 10 75 ~ 100 97.8
o,p'-DDE 10 80 ~ 100 89.9
p.p'-DDE 10 75 ~ 95 99.6
o,p'-DDT 10 75 ~ 95 94.0
p,p'-DDT 10 75 ~ 95 99.0
Aldrin 10 75 ~ 90 81.7
Endrin 10 90 ~ 100 86.6
Dieldrin 10 80 ~ 100 94.0
Heptachlor 10 75 ~ 90 86.6
Heptachlor epoxide 10 75 ~ 90 90.2
trans -Heptachlor epoxide 10 75 ~ 100 86.7

a) Pesticides eluted only to fraction
b) Mean (n=2)

3.5 =07 MO
KA BMETE I NVRE v~ N7 7 4 —D%, Sep-pak plus Florisil (& TAAIE 910
mg. LAF [Plus Florisil] &9, ) ZHWTHKRITLIZLELTWD. BRINOKRKHLOMH
Uy MAGREHAWT 24 O DIV REZITY, FAVREZ R~ N T T 4 —THlRLE
5y & JEARRLE Lo OB M E R 7 A BEE L RRICA~F Y 2 mL IZBEMN L7k, Plus
Florisil {2z, ~F¥r—y=Frz=—7/b (9+1) THEHL, KEZESWTHT A7~ 7
T2 LT 2 A, Fig 2-1 DB)D LB Z< OFRMER T HK EE X DN DEY — 7 DR
Shic. ik, FIAMRBRELHBELTY =y MURHPOKMEY N L, T E TORUERE
DHTITHERA AR+ TH Y, Plus Florisil ] L7256, KM EZRFLENTHIEL T
WHZENEZxbNT. Fo, AEBEFERRRELZREEMYESE LY = v MG OFRKRE
WIRIREILI R 7 A -BEOZNOR S D 1 THY, MEOKHE LY —27 Thos THEREDIEIZ
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RHT D, BRHEREBENLETH T,

% Z T, Plus Florisil (23 % AT OFEHEIK 2 AT e Vi ST s TEEO 7 =
sua~ 7T TEERSWEHC L2 —FoMriE] (T T—=FE) Lwvwo. ) THEHASATWS Y
TZI77A NI—R /T 7oA Uib U S AfEBEI =57 A (LLF TGC/NH, 2 =
NTE] EnD. ) ROBGRTABY I XV U AI =T 2 EAWTHER LSO RSEIC
DWTHREF LT,

1) GC/NH, 2 =% 7 A DRat

Je LRI, BRMORMA Y =y MG ZHWT 24 @O D)XV REZIT, FiRis
s~ NJT 7 4 —THER LTy ZRGEGTE L% OREME KR SEEBR=T L 4
mL TH&E2 L2, GC/NHy, =07 LIz, BEEWOAN-> TWeeTIT 7 2 2 ik~
F2 mL T2 REIFESHL, WERLFEIC GONH, R =077 MMM CTHEERE R S, #
ICHER = F /L 4 mL % GC/NH, X =0 7 A2 CRBRICH M S 7. Wik % 40 °C LT O
KB TIZE A EHET 5 F THIERM Lok, ERZVAEESTHELE. Zhid~FHo 2
mL [ZEfR L, %6 & [AARIZ Plus Florisil THRZ1To72& 25, Fig. 2-1 D(C)D LBV, KL
— 7 I3 S AU RS R D R S T,

T, IRAEMERZHVT GC/NHy R =87 A0 6 OK RO FEHE ) OER & 1T 72, B
Rt F /L 4 mL (VAR L7 IRAIENER 2 GC/NH, 2 =1 7 MZAR L7k, BT T L T&KE
WEAE I S, ZTOfEEIE Table 9 D LBV TH Y, REHATRARLICUEK 4 mL %
AL, TICHRTF LV 4mL 2 M2 52 CRERNRET D Z LM Sz,

2) BT AMB~ T AT LI =TT AORG

KTCAREZESCT Z IR RICOWTHREFTT D729, Plus Florisil, Sep-pak
Vac Florisil Cartridge O F CAAIE 2 g (LL'F [Vac Florisil 2 g &Wo. ) KOES g (UUF
[Vac Florisil 5 g] £\W9. ) ZHWEHEZLE L. BIRNORHEOMH Y = » ML
ZHAWVWT 24 O DSHICE VB L TELNZHREHAREZE I =D T LI, TREhO
=HT AL O EIEOFEHE S R L. AR R T A Bk L Rk AT Y — Y
TF =TIV (9+1) ZHEHA L. ZTOREFIL Table 10 D&Y TH Y, Plus Florisil T
HAPEIEE 10 mL, Vac Florisil 2 g TIi% 20 mL, Vac Florisil 5 g Tl 40 mL LA _E Oy #7312 1345
BIHOWMMHMPHR I N hoTz. 22T, HLRILABEREZHNTENENDI =0T LI
Mz, FIZHEOMFE CHERR L& & L T Plus Florisil TiX 10 mL, Vac Florisil 2 g Tl
20 mL K Of Vac Florisil 5 g Tl 40 mL Z Il 2 & 32 i S 7=, Z 2T, Vac Florisil 2 g &
W' Vac Florisil 5 g Z2fH L7=HA0ZNETh DY v~ h 7T L% Fig. 2-2 DD)LRE)NIRL
7. Thvoorua~ M7 L%zl LT 2 A, Vac Florisil 2 g 2T Vac Florisil 5 g ZffH L
Tet, MY — 7 DRI D Z & MR S 7. Vac Florisil 2 g ZfEH L7256, BEticH
W CIZE B T IRICHE T 2 EMEIGAER T 0p-DDD OEREZHET L — 7 BRI
72723, Vac Florisil 5 ¢ il L7 A IIERLZHET L E— 27 3B I, E& FRIZBIT S
IINENSGRBR OFE RITRAF CTh o 72
UbozZ End, RKIETEIVEB 7 v~ 8777 4 —CHERLUTZES & BREGE L 72% ok

MW EEifET—T L 4 mL THEMRL, GC/NH, X =57 AN T-t%, ReasOWREMZ, TITHE
ferF /L 4 mL ZIZWHSEHBMEIEELITH> 2L L Lz, £72, GC/NH, X =7 7 LLEET,



ZoiE R (7= > LS TORMERREEOT A7~ 7T 7 (ECD) 12X 2% FRFERE 95

X CERMR L Vac Florisil 5 g 12z, BRESOWRLFEEICINZ, Fii~FHr—YzF=x
—7 v (9+1) 40mL Z MM+ 52 & & L.

Table 9 Elution pattern from ENVI-Carb/NH,

Spike Recoverya)(%)
Name level Ethyl acetate (mL)
(ng/ke) 0~12 12~19

a-BHC 10 99.2 0
£-BHC 10 98.3 0
y-BHC 10 101 0
0-BHC 10 100 0
0,p'-DDD 10 98.0 0
p.p'-DDD 10 98.5 0
o,p'-DDE 10 102 0
p.p'-DDE 10 98.2 0
o.,p'-DDT 10 99.5 0
p.p'-DDT 10 99.3 0
Aldrin 10 101 0
Endrin 10 102 0
Dieldrin 10 99.6 0
Heptachlor 10 96.2 0
Heptachlor epoxide 10 97.1 0
trans -Heptachlor epoxide 10 99.2 0

a) n=1
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Table 10 Elution pattern from several Florisil mini columns

Plus Florisil Vac Florisil 2 g Vac Florisil 5 g
Name Hexane - diethyl Hexane - diethyl Hexane - diethyl
ether Recovery(%) ether Recovery®(%) ether Recovery®(%)
(9+1)¥(mL ) (9+1)¥(mL) (9+1)¥(mL )

a-BHC 0~10 88.1 0~10 87.1 0~20 89.5
B-BHC 0~10 85.4 0~10 88.3 0~20 88.3
y-BHC 0~10 90.1 0~10 92.4 0~20 89.0
0-BHC 0~10 91.8 0~20 101 0~ 40 83.8
o,p'-DDD 0~10 112 0~10 88.4 0~20 100

p,p'-DDD 0~10 101 0~10 89.6 0~20 97.4
o,p'-DDE 0~10 90.8 0~10 84.1 0~20 98.2
p,p'-DDE 0~10 99.4 0~10 82.4 0~20 113

o,p'-DDT 0~10 104 0~10 89.1 0~20 98.4
p,p'-DDT 0~10 106 0~10 96.3 0~20 99.0
Aldrin 0~10 82.0 0~10 75.4 0~20 83.0
Endrin 0~10 89.2 0~20 77.4 0~30 82.5
Dieldrin 0~10 94.1 0~20 82.5 0~40 89.1
Heptachlor 0~10 87.6 0~10 80.6 0~20 93.6
Heptachlor epoxide 0~10 86.5 0~10 77.3 0~20 84.5
trans -Heptachlor epoxide 0~10 86.5 0~10 84.1 0~20 89.0

a) Pesticides eluted only to fraction
b) n=1
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(A)

Intensity/arb. units

Intensitylarb. units

Intensitylarb units

Fig. 2-1
(A) Mix standard solution (The amount was each 0.01 ng.)

2950 3
2000
1780
1500 4
3 L 2 5
1250 l L 4
] )
1000 6 78 LU
] 5 1 g l 12 14 15
750 L 13 | 16
] | 1 1 1
5003 L l
260 J\ i i
0l , , ,
1k 14 15 18 2h b 21 25 2b mir
RetentionTime/min
2950
2000
1760 9
1500 3 1 , 6 781
1250 L . 34 5 Lol
] X |
1000 4 10 15
] 11 16
750 L 12, 14 !
] L L 13 | l
500 1
0 LMJJ,MM
1 14 18 18 20 o 2 % 2B min
EetentionTime/min

VR R 15 2b 2 2 o 25 min
EetentionTime/min
1 o-BHC 5 p-BHC 9 o,p'-DDE 13 Endrin
2 y-BHC 6 J-BHC 10 p,p'-DDE 14 o,p'-DDT
3 Heptachlor 7 Heptachlor epoxide 11 Dieldrin 15 p.,p'-DDD
4 Aldrin 8 trans Heptachlor epoxide 12 0 ,p’-DDD 16 p,p'-DDT

Chromatograms regarding the effect of purification by several mini columns

(B) Sample solution of wet type pet food for dogs (purified with Plus Florisil)
(C) Sample solution of wet type pet food for dogs (purified with GC/NH, and Plus Florisil)
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(D) ]
2260
2000
L 170
‘g ] 6 78
‘éwm_E i 2 s L oo 0 15
B 1250 Ly | | IRE: 14 , 16
= ] 13 i »L
£ 10003 ol
e ] L
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2000
. 1750
g 1500 3 ) 6 ?T
s 1
B o] 2 5 L Moo 10 15
150 . 34 I LMo e | 16
£ 1000 Loy | 13 l
g ] Y
750
5003
250 _A
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RetentionTime/min
1 o BHC 5 B-BHC 9 o.,p'-DDE 13 Endrin
2 y-BHC 6 o-BHC 10 p.p'-DDE 14 o0.,p'-DDT
3 Heptachlor 7 Heptachlor epoxide 11 Dieldrin 15 p,p'-DDD
4 Aldrin 8  trans Heptachlor epoxide 12 O,p'-DDD 16 p,p’-DDT

Fig. 2-2 Chromatograms regarding the effect of purification by several mini columns
(D) Sample solution of wet type pet food for dogs (purified with GC/NH, and Vac Florisil 2 g)
(E) Sample solution of wet type pet food for dogs (purified with GC/NH, and Vac Florisil 5 g)

3.6 WiEWE ORET

g AR (RAY = > MG 8 FE, MY = v MG 9fE) ZARIEICE> THHTEITV,
WiEY— 7 O A iR L.

ZORER, KA =y MUTO 4 T op-DDD OREFFIFIICE — 27 BNHEGR S -, E— 27 0
R SN BER A T A7 va~ N7 7 7EESHEFHIM L T, MRIhlv—7 oEth a4
TEMBEMES EEIZARETH 2. L2L, TNHDOE—7 32 TORET o,p-DDD OE
BIRA (FIR) BEICHYTIE—27 0/ 20 %A TORS THo7=Z &b, Zoeshi ket
SEDORAEDE AR D R Y MRS T 2 IR O U 7= LTV, 2O BIED E &4 1
EFLE—7 IO LN o Tz,
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3.7 WHNENNERER

RKAT = N 2 BEEROMH Y = M 2 FEIC, DDT i 6 &% (o,p'-DDD, p,p'-
DDD, o,p"-DDE, p,p'-DDE, o0,p"-DDT }x O p,p'-DDT) ) 122\ TIiE45 20 pg/kg tHY &, Z o0
D FEIRIZ DN TIEA 2 pgkg AU EAZRM L7 2 A WTAREICE Y 5 ST CTERL, [
I R OV UK & f it L7z

ZOFER, Table 11 ® LBV, £TORKTEEBYAGEEORAEE VICED 5 EE KO
JEDFAEZ T2 LT,

B, WNEGREB S ON-rn~ 7T L0 —flE Fig3 IR LT,

Table 11 Recoveries of pesticides from four kinds of wet type pet food

Spike for dog 1 for dog 2 for cat 1 for cat 2
Name level Recoverya) RSD" Recoverya) RSD” Recoverya) RSD" Recoverya) RSD"

(ng/kg) (%) (%) (%) (%) (%) (%0) (%) (%)
a-BHC 2 86.8 3.9 80.8 4.8 91.4 3.0 87.1 2.9
B-BHC 2 88.3 4.0 91.3 3.6 94.7 4.8 88.3 3.9
y-BHC 2 85.7 3.6 82.6 2.5 98.7 5.3 92.4 3.1
0-BHC 2 91.0 4.1 91.5 3.7 94.3 6.2 92.5 3.9
o,p'-DDD 20 89.5 3.1 90.9 3.6 94.2 2.7 87.1 3.3
p,p'-DDD 20 89.8 2.1 93.6 3.5 96.8 22 89.1 3.2
o.,p'-DDE 20 91.0 2.6 91.1 4.4 89.7 2.1 83.5 2.2
p.p'-DDE 20 94.4 3.3 94.6 4.0 89.1 3.3 81.6 2.8
o,p'-DDT 20 93.8 2.5 97.1 2.1 89.5 3.0 88.1 2.8
p.p'-DDT 20 93.7 2.8 94.9 3.5 95.5 3.4 95.5 3.2
Aldrin 2 78.1 7.6 71.7 5.6 84.9 5.9 75.4 3.9
Endrin 2 84.5 5.1 89.9 4.5 73.0 6.1 73.8 5.9
Dieldrin 2 86.1 4.3 83.6 5.6 79.9 5.9 74.2 4.1
Heptachlor 2 82.5 4.5 87.0 2.9 87.7 3.2 80.6 3.5
Heptachlor epoxide 2 90.6 3.2 88.1 1.6 938 5.0 77.3 4.5
trans -Heptachlor epoxide 2 88.6 3.6 85.9 1.8 95.8 3.2 84.1 4.0

a) Mean (n=5)
b) Relative standard deviation of repeatability
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(A) 10
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g 1 9 1
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E ] Lol
2 o0 ]
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a8 ] 15
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E so00 1
,‘5.9 suuu—f
4000 - 6
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. ]
RetentionTime/min
1 a-BHC 5 p-BHC 9 o,p-DDE 13 Endrin
2 y-BHC 6 o-BHC 10 p,p'-DDE 14 o0,p'-DDT
3 Heptachlor 7 Heptachlor epoxide 11 Dieldrin 15 p.,p'-DDD
4 Aldrin 8  trans Heptachlor epoxide 12 0 P '-DDD 16 p.p "-DDT

Fig. 3  Chromatograms of standard and sample solution in recovery test
(A) Mix standard solution (The amount were 0.2 ng for No0.9,10,12,14,15 and 16 (6 kinds of DDTs) and 0.02
ng for other 10 pesticides.)
(B) Sample solution of wet dog food spiked 6 kinds of DDTs at 20 pg/kg and other 10 pesticides at 2 pg/kg.
(C) Sample solution of wet cat food spiked 6 kinds of DDTs at 20 pg/kg and other 10 pesticides at 2 pg/kg.
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3.8 EE FREUHH TR

RIEOERETREOCHRH FTRZ#ERT H720, BMEGRBRICE VAL E—2 O SN I,
B 56 e OV URS & SR oD 7.

TORER, BoNT-E—27 O SN 10 LLEE 722 EE, &KV p,p-DDT T, 1 ugkg T
BV, SNHN3ILLEERDIREEIL 0.3 ngkg Tho 7z,

MR DTZHIZ, RAY =y MG KOMAY =y FMERIZHREL L TEREN 1 pgkg Y
BEAEWML, RECH-T 5 ROMTONT 2 EK L7z, & OFYEIE K OHR LR E T,
Tablel2 D LBV TH VY L@ S OMEE "ICED 5 EE R UK EOKEZ - LT
7.

PLEDORER NG, RIEICELHEE TRRIE 1 ngkg, HHTIRIZ 0.3 pgkg EHELINT-.

Table 12  Recoveries at the level of limit of quantitation from two kinds of wet type pet foods

Spike for dog for cat
Name level Recovery” RSD” Recovery” RSD"
(ng/kg) (%) (%) (%) (%0)
a-BHC 1 88.3 3.6 88.5 3.1
p-BHC 1 94.9 6.1 99.5 2.9
y-BHC 1 90.9 5.0 88.6 4.2
0 -BHC 1 82.4 8.4 90.9 5.5
o,p'-DDD 1 106 12 95.4 9.8
p.p'-DDD 1 92.6 5.9 94.7 5.7
o,p'-DDE 1 98.4 3.9 95.4 1.5
p.p'-DDE 1 98.8 53 83.9 12
o,p'-DDT 1 97.1 1.4 97.5 1.0
p.p'-DDT 1 99.0 8.2 104 2.2
Aldrin 1 58.2 17 76.6 16
Endrin 1 91.4 10 81.9 7.2
Dieldrin 1 92.2 4.1 90.6 3.8
Heptachlor 1 96.5 6.4 71.6 11
Heptachlor epoxide 1 86.9 8.9 73.0 11
trans -Heptachlor epoxide 1 93.4 5.5 70.7 8.9

a) Mean (n=5)

b) Relative standard deviation of repeatability

3.9 Xt — 7 EMEROMRE

KEZEIVH/ONL 70~ M7 T AIBTLIFREONRE—27IIWPTHLZ e, Fof
E— 7 BxtG e — 7 OFFICHBL L EEIIERDPRERGENH L. 20X 97054, FiED
EOXYET =D T LAEHNTINLDOE—7 OHBLIEERCOBRIR 2R L, EMERVER
NARESI L7z, 3.7 THARAZu~ 971 iL Ry =y PRSI BEOWH Y = v b
B 1 FOREHAKE 5 %Y 7 2=1—95 %Y AFLRY vuaxHhra—TF 47 (Agilent
Technologies # DB-5, N 0.25mm, KX 30m, BEE 025um) 7 L% E LA 7~ |
T 7 LTI~ NS T A RS B, A ua~ NI 7 OMESRMIIARIEICE T,
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FERILFig. 4 0BV THY, TFEOKME —7 LG — 27130 T AORMEIZ L0 HBIRERI 2
BlL, EE—27 130T 22 LRI, £, EEOMEIT Table 130 L B0 THY B
HREIERG O, ZAbDZ b, RIEZIVFREPREINTZES, FvyET7 U —
1T L% DBSIZERL, RKiEOH A7 a~ N7 I 7OMEFMFICEIVEONE/a~ NI T A
ERHWDHZLICL D KBEEOEEROEENATRE LB 2 b,

] 1
14000 n
1 14
12000
- ] 9 l15 16
g 1000 1 12 1 1
g ] !
E 80004
g ]
e snun—: . 3 ,
P T > 6 18 =
1.2 1 l . l 13
R T S S S T
EetentionTimelnin
1 a-BHC 5 p-BHC 9 o,p'-DDE 13 Endrin
2 y-BHC 6 J-BHC 10 p.,p'-DDE 14 0.,p'-DDT
3 Heptachlor 7 Heptachlor epoxide 11 Dieldrin 15 p.,p'-DDD
4 Aldrin 8  trans Heptachlor epoxide 12 o.,p -DDD 16 p.p "-DDT

Fig. 4 Chromatogram of each pesticide used capillary column DB-5

Sample solution of wet dog food spiked 6 kinds of DDTs at 20 pg/kg and other 10 pesticide at
2 pg/kg.
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Table 13  Recoveries of pesticides from wet type pet food used capillary column DB-5

Spike for dog for cat
Name level Recovery” RSD” Recovery” RSD”
(ng/kg) (%) (%) (%) (%)

o-BHC 2 86.8 2.3 85.4 6.2
B-BHC 2 97.5 4.4 99.1 3.9
y-BHC 2 93.7 3.1 94.8 7.2
¢ -BHC 2 97.2 6.0 95.7 6.7
o,p'-DDD 20 92.1 3.5 91.3 6.3
p.p'-DDD 20 109 2.7 111 4.3
o,p'-DDE 20 92.7 3.8 94.2 4.8
p.p'-DDE 20 92.5 3.6 93.0 5.0
o,p'-DDT 20 87.7 5.6 88.8 5.7
p.p'-DDT 20 118 4.4 116 4.4
Aldrin 2 70.1 1.5 85.2 5.4
Endrin 2 99.6 6.2 103 9.4
Dieldrin 2 94.8 5.6 99.2 4.1
Heptachlor 2 99.3 9.6 98.1 5.8
Heptachlor epoxide 2 102 8.3 95.6 5.7
trans -Heptachlor epoxide 2 90.0 7.2 86.3 3.2

a) Mean (n=3)
b) Relative standard deviation of repeatability

3.10  H:[EEER

KEOHBEEZRET 220, @k X2 FERBREZ Em L2, RRAAY = v MG A,
AR Y = NS B ROREAHY = > MG ¢ ZHWT, MHEAR RSS2 —,
MSZATBOE N BMOKEN & 2 2Bt o % — BE Rk 2 AR, FELits 2 —, A4 hERE S
H—, RfFE L Z— RO T v 2 — (G 6 RBR=) ICB W TARIEICHE - THFEDHT £ i L
7. BRBREL O THAMN Lo REHO IR A IR 2 —E & RN 1T AR@%E) wm Lo Aricfit
T5HZ L& LT

BHC JHIZ DWW T Table 15205 18 D LBV TH Y, 7= v NGO K OE&RME
MY EAZRIM L7, oa-BHC OFH AN BHC HOMOWE & il L CTRVWMEBNIZ B - 7228,
BHC $i 4 ME & HICENKOEMHEREE IR TH Y, ERITZIEWY HE RS Ok
9 BEITE W B IR KOS o BAZfE &7 Lz,

DDT JEHIZ DWW TIL Table 1922524 DL B0 THY, v v MU FOLMEM, ©ERE L
OERRFUEDO 2 EHYELRM L. RAY = v MG TEEEUED 97.0 ~ 110 % TH Y i
[ & 72 DAE S HER SN, B o= fERiE DDT o 2WE ©HIE L 3 5 [BILEE K OFE &
il L7z,

KU HEIZ DWW TIL Table 25 725 27 LBV THY, 7= v NG HOFEER &K OVE &R
EEYEZBRM L. TR COREIERRRKH Y = v ML A IZBWTRICKLS, RbHIK
WHIEE TIZEULR A 48.5 % THh o7, HFERBRICHWZRE KA Y = v ML A 13, BFt
OHTEMEGREBIC AW ZFE TlRRA 20 L E—8dn (g e > b R OECEHE®E B 1351)
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TH DD, BIEGRERIZ B W T HAREICE O 23R STV 5D, 2 HREIEO K I,
BETOHF THRAH 2 OREHHICE TN DD L > TRIEDEBRIEB W TEENELCTWD HO
LEZoNTR, EFERBRICHWER KA Y =y MG A TIEEOBEPMBBEE ThoTo LB X
bihiz. =2 RY VKR T 4V R AZBWTHRIZRGTHY, TR ORI
RTIEIHD DD BEL T 2RI O E 2l 72 L7z

ANT X7 A VEIZOWTIE Table 28 25 30 DBV THY, vy MUK FOBE LZFOHE
Hefl, FEEMRIEA Y EROCERRMEO 2 MHEHEYEZRIM LT, ~TZ 7 aVEORWE L b
WCEAMVPEMBEEEIRGFCTHY, BEETAHREINELOEEEZT- L.

SEZEOD, FRBRECHEHA LT A~ 87T 7 OB % Table 14 (2R L7T-.

Table 14 Instruments used in the collaborative study

GC col
Lab. No. Instrument ) C(? u@
(i.d.xlength,Filmthickness)
) ) Agilent Technologies DB-1701
1 Agilent Technologies 6890N )
(0.25 mm 1.d.x30 m,0.25 pm)
) ) Agilent Technologies DB-1701
2 Agilent Technologies 6890N .
(0.25 mm i.d.x30 m,0.25 pm)
) ) Agilent Technologies DB-1701
3 Agilent Technologies 6890N )
(0.25 mm 1.d.x30 m,0.25 pm)
) ) Agilent Technologies DB-1701
4 Agilent Technologies 6890N .
(0.25 mm i.d.x30 m,0.25 pm)
5 SHIMADZU GC-17A" Agilent Technologies DB-1701
Agilent Technologies 6890N" (0.25 mm i.d.x30 m,0.25 pum)
) ) Agilent Technologies DB-1701
6 Agilent Technologies 6890N

(0.25 mm 1.d.x30 m,0.25 pm)

a) It was used to study of sample dogs B .
b) It was used to study of sample dogs A and cats C .
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Table 15 Results of collaborative study (a-BHC)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/ke) (ngrkg) (ng’kg)
1 1.39 1.49 0.703  0.700 1.41 1.33
2 1.35 1.52 0.664  0.626 1.68 1.50
3 1.30 1.23 0.647  0.664 1.21 1.25
4 1.44 1.44 0.715  0.676 1.52 1.55
5 1.34 1.51 0.709  0.691 1.42 1.29
6 1.83 1.78 0.870  0.890 1.59 1.71
Spiked level (ng/kg) 2 1 2
Mean value * (ng/kg) 1.47 0.713 1.45
Recovery Y (%) 73.4 71.3 72.7
RSD:” (%) 5.4 2.6 5.4
RSDr” (%) 13 12 12
PRSDr " (%) 2 22 2
HorRat 0.58 0.55 0.53

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 16  Results of collaborative study (8-BHC)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 1.66  1.67 0.929  0.871 1.67  1.59
2 1.88  1.96 1.02 1.02 201 2.03
3 198  1.96 1.03  0.929 203 1.99
4 191 188 0.982  0.931 1.89  1.82
5 172 1.87 1.09 1.00 193  1.85
6 2,12 2.14 1.14 1.16 2.00  2.07
Spiked level (ng/kg) 2 1 2
Mean value (ng/kg) 1.90 1.01 1.91
Recovery ¥ (%) 94.8 101 95.4
RSD:" (%) 2.7 4.4 2.4
RSDr” (%) 8.5 9.1 8.3
PRSDr * (%) 22 22 22
HorRat 0.39 0.41 0.38

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 17  Results of collaborative study (y-BHC)
Pet food types (wet type for)

Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 147 1.58 0.828  0.792 153 1.48
2 146 155 0.746  0.709 1.80  1.64
3 157 1.52 0.803  0.772 150  1.54
4 1.51  1.48 0.828  0.786 1.65  1.66
5 147 1.64 0.848  0.771 .66 1.51
6 198 191 0.960  0.960 178 1.84
Spiked level (ng/kg) 2 1 2
Mean value ¥ (ug/kg) 1.60 0.817 1.63
Recovery * (%) 79.8 81.7 81.6
RSD;” (%) 43 3.8 42
RSDr ? (%) 1 9.8 7.8
PRSDr ¥ (%) 22 22 22
HorRat 0.51 0.44 0.36
a) n=12

b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 18  Results of collaborative study (6-BHC)
Pet food types (wet type for)

Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 147 1.55 0.660  0.624 147 1.33
2 162 1.65 0.794  0.710 195  1.85
3 175 175 0.941  0.894 1.61 160
4 178 172 0.811  0.791 172 1.69
5 153 1.62 0.710  0.683 157 1.51
6 183 1.84 0.980  0.980 1.83 191
Spiked level (ug/kg) 2 1 2
Mean value * (ug/kg) 1.68 0.798 1.67
Recovery * (%) 83.8 79.8 83.5
RSD;” (%) 2.4 3.9 3.5
RSDr ? (%) 7.5 16 12
PRSD: ¥ (%) 22 22 22
HorRat 0.34 0.75 0.54
a) n=12

b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 19  Results of collaborative study (o,p” -DDD)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ngkg) (ng/kg)
1 19.0 18.3 1.05 0.955 1.75 1.58
2 21.5 21.2 1.11 1.16 2.02 2.00
3 22.5 22.7 1.14 0.951 1.99 2.21
4 19.2 19.5 1.11 1.10 1.97 1.99
5 18.9 21.3 1.10 1.14 1.98 1.93
6 21.4 21.7 1.17 1.16 1.95 2.18
Spiked level (ug/kg) 20 1 2
Mean value * (ug/kg) 20.6 1.10 1.96
Recovery Y (%) 103 110 98.1
RSD;” (%) 3.6 5.8 5.3
RSDg ? (%) 7.7 6.9 8.8
PRSD: ' (%) 2 2 22
HorRat 0.35 0.31 0.40

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 20  Results of collaborative study (p,p’-DDD)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 195 182 1.02  0.866 1.71 1.55
2 214 217 0.830  0.908 1.96  1.85
3 22.2 22.6 1.16 1.04 1.90 2.12
4 19.6 19.3 0.981 0.991 1.93 1.98
5 18.2 19.8 1.10 1.14 2.08 2.02
6 213 20.6 1.08 1.12 1.97  2.06
Spiked level (pg/kg) 20 1 2
Mean value * (ug/kg) 20.4 1.02 1.93
Recovery * (%) 102 102 96.4
RSD;” (%) 6.1 4.8
RSDr ? (%) 11 8.7
PRSD: ¢ (%) 22 2 22
HorRat 0.50 0.40
a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 21  Results of collaborative study (o,p’-DDE)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 180  17.9 0.983  0.899 1.64  1.54
2 204 203 0.957  0.922 2.00 1.86
3 220 215 1.07  0.902 1.81 201
4 168  17.6 0.914  0.851 .72 173
5 181  19.8 1.05 101 2.00 191
6 20.1 202 117 1.17 1.82  1.87
Spiked level (ug/kg) 20 1 2
Mean value ” (ng/kg) 19.4 0.991 1.83
Recovery (%) 97.0 99.1 91.3
RSD;” (%) 2.9 5.9 45
RSDr ? (%) 8.9 11 8.4
PRSD: ¥ (%) 22 2 2
HorRat 0.40 0.50 0.38

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 22  Results of collaborative study (p,p’-DDE)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 189  18.4 1.07  0.935 .76 1.68
2 19.7 209 0.849  0.808 1.94  1.86
3 215 21.7 111 0.949 .73 1.97
4 17.4 177 1.06  1.04 1.88  1.92
5 17.4  19.5 1.09  1.08 2.04  1.93
6 201 20.7 .14 1.17 1.97  2.06
Spiked level (pg/kg) 20 1 2
Mean value ¥ (ug/kg) 19.5 1.03 1.89
Recovery * (%) 97.5 103 94.7
RSD;” (%) 3.8 6.2 4.7
RSDr ? (%) 8.2 12 6.5
PRSD: ¥ (%) 22 2 22
HorRat 0.37 0.53 0.29

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 23  Results of collaborative study (o,p-DDT)
Pet food types (wet type for)

Laboratory No. dogs A dogs B cats C
(ng/kg) (ngkg) (ngkg)
1 190 17.5 .19 1.05 1.94 178
2 205 20.9 0.840  0.849 1.89  1.84
3 230 233 120 1.02 1.99 227
4 177 17.9 0.833  0.871 176 1.74
5 178 19.6 .00 1.05 211 2.16
6 212 202 118 117 196  2.06
Spiked level (ug/kg) 20 1 2
Mean value ¥ (ug/kg) 19.9 1.02 1.96
Recovery (%) 99.4 102 97.9
RSD;” (%) 3.8 6.7 5.1
RSDr ? (%) 1 15 8.9
PRSD: ¥ (%) 22 22 2
HorRat 0.48 0.67 0.40
a) n=12

b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 24  Results of collaborative study (p,p’-DDT)
Pet food types (wet type for)

Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 19.8 182 0.954  0.896 1.69  1.67
2 205 205 0.709  0.696 1.86  1.69
3 228  23.9 127 116 203 2.39
4 179 187 .00 1.02 175 1.81
5 17.1 187 1.00  1.04 211 2.25
6 216 20.4 1.19 118 202 2.19
Spiked level (ug/kg) 20 1 2
Mean value ¥ (ug/kg) 20.0 1.01 1.96
Recovery * (%) 100 101 97.8
RSD:” (%) 42 3.8 6.8
RSDg ? (%) 11 19 13
PRSD: ¥ (%) 22 22 22
HorRat 0.48 0.85 0.59
a) n=12

b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 25  Results of collaborative study (Aldrin)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 1.22 1.25 0.839  0.791 1.49 1.41
2 1.16 1.28 0.724  0.670 1.67 1.54
3 1.25 1.22 0.656  0.671 1.24 1.26
4 1.35 1.35 0.793 0.738 1.57 1.55
5 0.970 1.24 0.856  0.881 1.60 1.45
6 1.37 1.28 0.880  0.870 1.62 1.62
Spiked level (ug/kg) 2 1 2
Mean value ¥ (ug/kg) 1.25 0.781 1.50
Recovery * (%) 62.3 78.1 75.1
RSD;” (%) 7.2 3.5 42
RSDr ? (%) 8.7 12 9.5
PRSDr ¥ (%) 22 22 22
HorRat 0.39 0.53 0.43
a) n=12
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated
from the modified Horwitz equation
Table 26  Results of collaborative study (Endrin)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ngkeg) (ng/kg) (ng/kg)
1 1.97 1.80 1.25 1.08 1.91 1.77
2 1.75 1.80 0.998 0.882 2.10 2.04
3 2.18 2.22 1.18 1.02 1.93 1.94
4 1.98 1.87 1.06 1.08 1.98 2.00
5 1.82 1.93 1.27 1.17 2.05 2.13
6 2.34 2.35 1.06 1.10 2.09 2.14
Spiked level (ng/kg) 2 1 2
Mean value ¥ (ug/kg) 2.00 1.10 2.01
Recovery (%) 100 110 100
RSD;” (%) 3.5 7.5 2.6
RSDr ? (%) 1 10 5.6
PRSDr ¥ (%) 22 22 22
HorRat 0.51 0.46 0.25
a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 27  Results of collaborative study (Dieldrin)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 1.66 1.62 0.978  0.920 1.75 1.62
2 1.65  1.69 0.834  0.790 1.86  1.85
3 2.08 2.12 1.13 0.995 1.91 1.88
4 1.90  1.87 0.992  1.01 191  1.94
5 1.75 2.03 1.12 1.12 2.05 1.98
6 220  2.16 1.00 1.05 2.04 216
Spiked level (ng/kg) 2 1 2
Mean value * (ug/kg) 1.89 0.995 1.91
Recovery * (%) 94.7 99.5 95.6
RSD;” (%) 45 4.7 3.0
RSDr ? (%) 12 11 7.7
PRSDr ¥ (%) 22 22 22
HorRat 0.54 0.51 0.35

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation

Table 28  Results of collaborative study (Heptachlor)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ngkg) (ng/kg)
1 170 1.70 0.981  0.885 1.65  1.54
2 .42 1.54 0.756  0.710 170 1.62
3 2.04  1.95 0.828  0.820 1.59  1.61
4 171 174 0.880  0.818 1.74 179
5 1.66  1.82 1.05 1.03 1.79  1.79
6 1.93  1.93 1.00 1.02 1.79  1.87
Spiked level (ng/kg) 2 1 2
Mean value ¥ (ug/kg) 1.76 0.898 1.71
Recovery (%) 88.1 89.8 85.3
RSD;” (%) 3.6 4.1 2.8
RSDr ? (%) 1 13 6.3
PRSD: ¥ (%) 22 2 22
HorRat 0.49 0.61 0.28

a) n=12

b) Relative standard deviation of repeatability within laboratory

¢) Relative standard deviation of reproducibility between laboratories

d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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Table 29  Results of collaborative study (Heptachlor epoxide)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 1.66 1.67 0.894  0.836 1.63 1.56
2 1.75 1.81 0.825  0.811 1.98 1.81
3 2.01 1.97 1.00 0.887 1.77 1.79
4 1.81 1.84 0.941 0.945 1.86 1.88
5 1.52 1.66 1.15 1.11 1.39 1.32
6 1.89 1.86 1.06 1.14 1.72 1.75
Spiked level (ng/kg) 2 1 2
Mean value ¥ (ug/kg) 1.79 0.967 1.70
Recovery * (%) 89.4 96.7 85.2
RSD;” (%) 2.6 4.8 3.4
RSDr ¥ (%) 8.3 13 12
PRSD: ¢ (%) 22 22 22
HorRat 0.38 0.61 0.55
a) n=12
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated
from the modified Horwitz equation
Table 30  Results of collaborative study (trans-Heptachlor epoxide)
Pet food types (wet type for)
Laboratory No. dogs A dogs B cats C
(ng/kg) (ng/kg) (ng/kg)
1 1.68 1.66 0.914  0.850 1.65 1.57
2 1.71 1.74 0.815 0.834 1.97 1.85
3 2.00 2.00 1.06 0.913 1.82 1.84
4 1.79 1.76 0.937  0.909 1.81 1.91
5 1.69 1.78 1.17 1.14 1.88 1.83
6 1.92 2.00 1.11 1.17 1.57 1.65
Spiked level (ug/kg) 2 1 2
Mean value ¥ (ug/kg) 1.81 0.985 178
Recovery * (%) 90.5 98.5 88.9
RSD:” (%) 2.1 5.1 3.2
RSDr ? (%) 7.6 14 7.8
PRSD: ¥ (%) 22 22 22
HorRat 0.35 0.65 0.36
a) n=12
b) Relative standard deviation of repeatability within laboratory
¢) Relative standard deviation of reproducibility between laboratories
d) Predicted relative standard deviation of reproducibility between laboratories calculated

from the modified Horwitz equation
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4 F&EOH
ZEEYREE R O 16 FEOAHIEF R (BHC 4 4 fiH (e-BHC, B-BHC, y-BHC KUY 5-

BHC) , DDT %8 6 % (o,p'-DDD, p,p’-DDD, o.,p'-DDE, p,p'-DDE, o,p'-DDT XU pp'-DDT) ) ,

RUCHEIFME (TR, 2 RUUVKOT 4V RY V) ROINT 27 a VE3 FEE (~T7 X

g, NFEITaLTRFY RED trans-~7 X 7 0 )L TIRF T R) ([ZO0WT, T A®G%EE

KA A v~ 877 712X HREREEEZMRG L, ZoiEhW HE B O ik~ H o "l 51

DWTHHLIZE Z A, ROFREHT-.

1) MR L2 TOREKORERIL 0.005~0.5 ng fHY & (FEA&EE LT 0.005~0.5 ng) OFiPH CHE
MrEE R LT,

2) v=v NUEOMMBRKRE, fMHEEZ 50 mL DL FICHEME L2k, ~F 0 —Eigo T (1+1)
A TR A TELT D 2 &2 X0 KRGy B OUKIEMER MM DS BRE S AL, TR 2 B ERE o 283k & —
NNV a DR EEIETE.

3) ZAMESA YT LI T ATIE, ~FH 2 100mL TETOEENEH L.

4y FNVREZ o~ N7 T 7 TEREHES 75~100 mL TR T ORISR L.

5) S=HTACEAREIC T T T 7,4 A=Ky /T FaE by ) hALVERE S =
717 2 (500 mg/500 mg) RMOGM T A~ 7 XU LI=AT7Lh 5g) ZHNLZEICEY+
SIRERBN R RGBTz,

6) RBIEOZAMAZMET2ORM Y =y M 2 BEAOMMA Y =~ MG 2 fHIC DDT
JE 6 FSEIC DWW T4 20 pg/kg HHY &, Z ORI 10 IOV TIEA 2 pgkg Y EE IR
MUTGERORHAY = MG 1 BEEEOMH Y = v M | BRI TOREL L 1 ngke
FHY BRI L 72556 ORINEINGRER 2 i L 72558, W oEa TH e ToREKETEIEIYH
FAEHE O RAEIEIZE D D EE RO E A7z LTz,

7)) KRB LDEETRIISERES I, B R%) #T 1 pgkg , B TRIT 03 pgkg TH
> 7.

8) KMEE—ZICKVEMEITEERNHEERGE, TAI/a~ N7 70F% v 7 ) —HT7 L%
DB-5IZZEH L, KEOWEFRMHIZEIVPET 22 LICE 0 EEKWVERNAGEEZ X b,

9) AIEOHINELZHRT 27O RMY =y MG 2 FELOMH 7 = v MG 1 FEE AT
6 MBREIZB W TAREBICHEWILFERER 2 F0E L=, £ OfE, BHC ¥ 4 IOV T, &R
BHOEEN JF#) T 1~2 pgkg N EZRIM LI E Z A EHEIERIT 71.3~101 %, < ORI
UAEE K O EHBIREE T2 Z AR R 2 (RSD, XUV RSDr) & LT 5.4 %M 16 %L T
ToH Y, HorRat (X 0.34~0.75 T o7-. DDT ¥ 6 FIHIZ OV TIX, HEHIRE (JFY) T
1~20 pg/kg M EZIRIM LT & 2 A EHEIEIL 91.3~110 %, F DMK UREE & OV W BB
FEIZZNZH RSD, KT RSDg & LT 6.8 %K% N 19 %LLFTH Y, HorRat (X 0.29~0.85 TH - 7-.
RUVHEHIFE (TARY Y, Z RUVROT 4L R 2) 22T, KalHaaer (R9)
HC 1~2 pg/kg FHE EA IR LTZ & 2 A B EIER I 62.3~110 %, 2 OffR UG K OV [ fR 8l
FEEILZE NI RSD, L OV RSDr & LT 7.5 %K TN 12 %LLFTH Y, HorRat % 0.25~0.54 TH -
oo ~"TEI7aVE 3 EE (AT X an, ~NTE7aLIREx Y REOD trans-~7" 4 7 A )L
RETR) o0 TiE, AREHZEE (F#) H T 1~2 pgkg IS EZRM L= & 2 A FHENY
FX 85.3~98.5 %, T ORI UK K OVER B EEIXZZ 4 RSD, XK' RSDr & LT 5.1 %K
14 %L FToHh Y, HorRat % 0.28~0.65 T~ 7=.
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