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Abstract

BACKGROUND: Cypermethrins, possess eight isomers,
used both as pesticide and as veterinary drug, were set
different MRLs for livestock by CCPR and CCRVDF of
Codex Alimentarius. Korea Food Code designates MRLs
for livestock only as pesticide.

METHODS AND RESULTS: This study presented nece-
ssaries of harmonization of MRL setting for compounds
used both as pesticides and as veterinary drugs with re-
gulatory aspects, showing an example of cypermethrin
residue in livestock.

CONCLUSION(S): For harmonization, following fac-
tors must be considered and recommended; designation
of marker residue; alpha-cypermethrin, zeta- cyperme-
thrin, and cypermethrin, clarification of the definition of
target tissues; meat, fat, muscle, by-product, eggs, milk,
and efc., method of analysis; clarification of target analy-
tes of isomers, quantitation and calculation method as
a principle of residue analysis.

Key Words: Cypermethrins, Harmonization, Marker resi-
due, MRL, Pesticide, Target tissue, Veterinary drug
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Cypermethrine- AA|A|1 2 02 ok} sE&2 R o w
AREE T Qe AFAlolt) 871 HFstol e EEE
cypermethrin: =4 2] 5512 9] €1 3] ] JMPR (the Joint
Meeting on Pesticide Residues)°l|*] 1979\ 5F0 % A5
HE o]F, A E 0] 2% & AFel871E Aol &
3l +=2]=]31 3tk (WHO Technical Report Series, No. 876,
1998). Z11H], cypermethrin ZFEAHE- SoFO 2] ARE-
- B 8 98, 7hT & A S FTEAIR] e
SJeRRo R T o] &yl glof, FAIEA 3] eM = FoF
Hee7E e AReleTIEY oldst | Ve
£ Agsta otk vt 2008 5€ AF F w589
oFE 587 B AW sdbellar (A ok ¥al A2008-
953)5 B3 Yuko Fokow Aeix YA FEFook
FORE AMEEIL Q= G oRAlel dial] sE&ookE R
88752 AR T4} 81901 cypermethrin 3]¥]o] 2+
FoRO RS V)Nt AR H T FAAEA ] e A
318715 T okt wEoREel T ¥ oZ<= cyfluthrin, cy-
halothrin, deltamethrin, dicyclanil, fluazuron, phoxim,
trichlorfon 5°] Stk vtk 78871FS s
SRR ETIE, FAES SRIRS 8T AE T 5 E
o)oRre] AFsl 8T ® Altslste] aAskar a
A, ] A A Hle e eI t
dFokl= FEdoRit e grles A8sta Qe
2=, o]|dt okAlEel thelix= el d 71E ] &
1A 28 5 d8d Q= W Ao desit ddd
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(FAO Food Nutrition Paper 41/16, 2004). 123t o=
cypermethrinii& 5 5 Stk 50 2A cypermethrin:-
cis.trans ©V3AA7} 45:559) AlFEo] FE o]FH, FEEC]
oRi 45:559) 80:209] WIE TAJE °FAl, 491 high cis
cypermethrin (HCC)©] T o]8-¥]:= 54] 3lt} Cyper-
methrinf 5 a-Cypermethrin-> 712 cis o134 =R 74
wol gl F& v cisdl trans 1] 3T RSk
o] ko, AujellX trans Be #A7F U] WHE o=
el Stk o= cypermethrin?} a-cypermethring 5%
oA Aelstdle BF cisBrto]l AFstA 2 7ol Eo
b, A ofd AE AYReA dldks Zlo] ofirhe
TAZEET 2 A wolt FE8 oo B o AN
¥ Sl cypermethrin®9] 245751871543} 71 A8l
T ois AFEAY o Fell dojral, fejuete] 4
gt ARel871e A4 Wl disl Alx At skalth

R

Al 71+

Cypermethrin®] 418 35%-2 Dr. Ehrenstorfer GmbH
(Germany) 9] certified grade alpha-cypermethrin 97.5%,
beta-cypermethrin 98.0%, theta-cypermethrin 96.0%, ze-
ta-cypermethrin 96.0%, cypermethrin 94.0%2] %2 2
< ARESISITE n-hexane, acetonitrile 5 1718Vl J.T Ba-
ker®] w485 ARSI

717124

7171341 WECD7}F -2 HP 6890N GC} Agilent
Chemstation (Agilent Technologies Inc., USA) %7
= olgste] weiglon, 717 Ed5 Table 19 Uek

Hsick

AlE2o| A

FAE AR IR A FUFAE A A
cypermethrin 2] o7} IE =4 FHE AP A=
2 3le] 378 AlPE 31313, cypermethrin®] v A&

]

| 5 gl N A S thgo R A
AR W 1e) ol gtk AR EARYL
W The) gk SWEE A 258 1T A
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Foto] 5 A F 7P71EA itk = A
A&l n-hexane 100 mLE 75t & 5 743t o
ojzolle] acetonitrile 60 mL (30 mL x 23))E ¥l
7)ol M 2] F F2lE HHE 5 acetonitrile T2 51,
NaxSOsE 0]43810] -8 A8 Acetonitrile &
SsF7191 F532 1 mL2 n-hexane o & 48514
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© (D)
00 0.0
/c:c /

(E) (F)
Y00 Hi 0.0
d o

G) (H)

(A) (IR, frans) (aR); (B) (1R, trans) (aS); (C) (1R, cis) (aR);
(D) (IR, cis) (aS); (E) (1S, trans) (aR); (F) (1S, trans) (aS);
(G) (1S, cis) (aR); (H) (1S, cis) (aS)

Alphacypermethrin Cis 2: (D) and (G) isomers
Alphacypermethrin Cis 1: (C) and (H) isomers
Cypermethrin is a mixture of all isomers

Fig. 1. Chemical structures of eight cypermethrin stereoi-
somers (FAO, 2004).

Table 1. GLC- #ECD operating parameters for the analysis of cypermethrin

DB-5MS capillary column, 30m x 0.25mm, 0.25pm film (J&W Scientific, USA)

Instrument HP 6890N GC (Agilent Technologies Inc., USA)

Detector ®Ni-electron capture detector (LWECD)

Column

Temperature Column oven 220 C(5 min) -> 10 C/min -> 270 ‘C(22 min)

Detector block 290 C
Injection port 250 C

Carrier N, 0.8 mL/min

Gas flow rate Makeup Nz 60 mL/min

Sample size 1 uL, split ratio 10:1
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Cypermethrine2| 0l
Syt AEEAE cypermethrin®] FiHs 5 skt
28 87)20 W2 AN 1 A2 SRy s

A, AR, "av), Hav), & ), S L A
Tl Ef ke 0% Astal glvk 19, 8719
_]
X

gto| @AY cypermethrin F 4 Tl #3238z (mar-
ker residue)®| A7} §lol, ¥ 17-= alpha, beta, theta,
zeta B3 cypermethring tio=2 A8kt Fig. 2=

“| alpha

"1 theta

_ECDA A (11011905 1510002. [
Hz

300 o
300 o .
cypermethrin
700 o
300 o
500

400 o

200 o

alpha, beta, theta, zeta % cypermethrin 3%7%2] chro-
matogram % 7} peak?] -5 Al{te] Wt cypermeth-
rin 1, 2, 30.% X, alphat 1, 39 270 peak,
betat= 1, 2, 3% 37l peak, theta:= 2, 3¢] 27} peak, zeta
9} cypermethrin 1, 2, 3%] 7} 37l peako] A& T H]
% AFHUL, E AP o EYE o dHA F 3719
peakel] gk HEWS FIsiGirh 4 cypermethrin 3
F5o AF, GC #eZHe FRyY AU 28, XF
F AZA Y B3 77 ol Wbk E peak ' HlE2 Alo]
7} QARE AR 02 betatt zetaPI AN 3~4 719

~

beta

zeta

19.476 - CYPERMETHRIN 1
19.899 - CYPERMETHRIN 2

|

20.228 - CYPERMETHRIN 3

200

100 T T T T
7 7.5 18 18.5 19

T T
0.5 20 0.5 21 21

Fig. 2. Chromatograms of alpha-, beta-, theta-, zeta-cypermethrin and cypermethrin.
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Table 2. Recovery of cypermethrins from 1 g fat and 10 g muscle* of pork back-bone

1 g fat 10 g muscle
Cypermethrin 1 70.414+6.816 72.601+5.430
Cypermethrin 2 n/a 65.390+6.126
Cypermethrin 3 85.560+15.568 85.783+6.593

*muscle: edible muscular tissue not include trimmable fat in this study

Table 3. Crude fat content from 10 g muscle of pork back-bone

Sample Crude Fat Content (g) Crude Fat Ratio (%)
1 0.072 0.72
2 0.071 0.71
3 0.069 0.69

Table 4. Cypermethrin residue concentration of pork back-bone

1g fat” 10 g muscle”
cypermethrin-1 0.045 0.003
cypermethrin-2 <0.001 <0.002
cypermethrin-3 0.025 0.002
Total 0.070 0.005

Pract1ca1 Quantitation Limit of 3 identified peaks of cypermethrin, respectively; 0.001 mg'kg” for 1g fat, and 0.002 mg’

kg for 10 g muscle

, ); n= 6, respectively

peako] AEEH= Aoz 4HA vk (DFG, 1992).
sleE Al

358 AFES FAI3 sl 7t

A ok H2lE sk%loH, 7]7]%9] @% &, /\]
FUF, sulr 58 B9l A E HAFEHAE Z]Hc} lg
Azl thsl cypermethrin 1, 2, 3 717+ 0.001 mg/kg, z
A 10 g o ThElHE= 0.002 mg/kg 7H4 9% 2 5 |
ARl o # i*ﬁ% = HAE 24 % ZH3]

1. A~==Z

7] ol 0.05 mg/kga o] z%ak ‘GL 2= %]‘

n?L
L
é

R[4} SIYER

AT 7] T Uk cypermethrin HE871F
=02 mg/kg (2, AFTHZ (HE 7] & Al digt
71Folet WAlekaL Stk gk, AEade e 71E A
45 S%t FAE 79 F 245 w18 2R Al dis)
’fé_!”ﬂéh_’_ A=, tho 1%’8%9} Zo| EfF Aol ohd
5 717F 2403 A, A ghege] sl 2+
EEEAEES Hoj glormw a7] 5 AW (o] EfF A

\
h
it

o = otk ol¥ o= &5 iy
o AR 10 g Al wet n-hexane 0.2 F53 &
o] zAHke| Btk ZAdllom, B 070 % S

SMZTi0| M 1 3HA-|
Table 4= #|#] SW F4k=2] F-918 A& AF el vk
7S cypermethrin ©]% XEWH Fow =gt Aotk
Herow depd 5 Qe ARke: AF e A9 B 0.070 mg/
kgo® A-E 3G 5] ZHF 0.005 mg/kg Bt 14+
¥ A Jehodeh W, Table 39 5 5 ASES
arejsto] ket 73%5 0.863 mg/kg O 2 Auke A3
oF 2 Bk 124 =2 gho = ALt S ost kel A}
1= Al A8 W99 AFA Ao, S AE AF el gt
st o] Qe o A YERd %L A, Fi=
% PCDD/PCDFs (Dioxin), dioxin like-PCBs®] 4] A]
G917t pg TEQ/g fato = #8-5= Alle} fAleitt & ¢
Atk ThA] 2, ATV A5 e ©elel fato] EAE] Sl

Tl AT Algell ofM s, Fekow wehd o Sl A

[}
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Table 5. Conversion residue concentration of cypermetrins from 10 g muscle to 0.07 g of crude fat content

10 g muscle”

0.07 g crude fat”

cypermethrin-1 0.003 0.598
cypermethrin-2 <0.002 <0.002
cypermethrin-3 0.002 0.265

Total 0.005 0.863

9, P n= 6, respectively

olglgt A= Aol 719 gl FolF B Be-
AQl Eehg T ojlolth Table 62 7 A1AF+4$1913] CCPR
(Codex Committee on Pesticide Residues)® CCRVDF
(Codex Committee on Residues of Veterinary Drugs in
Foods), -F-21H2ke] cypermethrinel thst 3-7318715&

Ehdl 2 CCPRE %5 (commodity) #4-2 CCRVDF:= 53}
%A (species/tissue) 28-S, vt 5482 FElE
Fotals QAL 28597 tes & < Atk =, CCPRE)
A o] wetA= 17] (meat) F fatoll FHFd]E7]E0] A&
¥= ¥hd, CCRVDFE= 5§ 790l al9=s < (muscle)
I A (fatyell k2 88 715 L lo, feluelks
ofefe] AEadel whe o= vlFe] & ) 1] F AR
7152 CCRVDF2] &5 (muscle)l 7Patia skt o]=
Aoli} 7 24, /)% A P97} e 4o)sle] o)
1, o] & 7] gl JF1E Vs Ak By AE T
A7 A el FAZF A FAAE 1A 3 A A

oM = Table 49} 59 72 okt 7354 d3E 2

I 25 A 9 S5 o] RAE A
24 T B2 HAl (3L 02 AL Fola)
ES a4, < A, B, % AR 59 7]

& Boh (SHeREEe W A9,
- ERR AN BR AYRAN ol A e

[e]
AR 2, WA, o} G, B, B AR S AL
wah, e T gk
- ERFE mAE RO ] 9 AN AT A
24 9 ROE & 34, % B, 92, B, B, AR
S 11, 9, 44, 99, A9, 0, 3L, e, me,
=]

, T,
4 ;(O/ i
4, A4, 4, wi(3, 2o Lokd W) 5 A8 Ths et

vl
=]
=

o5 welth =A14EtA91€3] CCRVDF (Glossary
of Terms, Veterinary Drug Residues in Food, the
32nd Session of the Codex Alimentarius Commi-
ssion, 2009)= % (egg), A (fat), 17| (meat), 5+
(milk), < (muscle)el thall o2 FoE vz,
574 =4l i3l o] F-91E target tissue® 73kl
pleg

Egg: The fresh edible portion of the spheroid

body produced by female birds, especially domes-
tic fowl.

Fat: The lipid-based tissue that is trimmable from
an animal carcass or cuts from an animal carcass.
It may include subcutaneous, omental or perirenal
fat. It does not include interstitial or intramuscular
carcass fat or milk fat.

Meat: The edible part of any mammal.

Milk: Milk is the normal mammary secretion of
milking animals obtained from one or more milk-
ings without either addition to it or extraction from
it, intended for consumption as liquid milk or for
further processing.

Muscle: Muscle is the skeletal tissue of an animal

carcass or cuts of these tissues from an animal car-
cass that contains interstitial and intramuscular fat.
The muscular tissue may also include bone, connec-
tive tissue, tendons as well as nerves and lymph
nodes in natural portions. It does not include edi-

ble offal or trimmable fat.
= Aol sted 19999 7iE € JECFA (Joint FAO/
WHO Expert Committee on Food Additives)/JMPR In-
formal Harmonization Meeting®l|x] =2]% th&2] ]|
HE AL T4 setado] te 402 AR d mu,
HE FA7F vE o 7Y = Ee 2 Ak stk

- Tissue;

(D Codex Alinmentarius Volume 3 % muscle tissue
gelo| wsts}

@ A4314d (fat-soluble) &F/s&-&2JokEel s




94

KWON

Table 6. Glossary of terms relating to residue analysis in food of animal origin

. . . . 1
Codex Alimentarius Commission”

KOREA?

Egg:

The fresh edible portion of the spheroid body produced
by female birds, especially domestic fowl.

Fat:

The lipid-based tissue that is trimmable from an animal
carcass or cuts from an animal carcass. It may include
subcutaneous, omental or perirenal fat. It does not include
interstitial or intramuscular carcass fat or milk fat.
Meat: The edible part of any mammal

Milk: Milk is the normal mammary secretion of milking
animals obtained from one or more milkings without either
addition to it or extraction from it, intended for consump-
tion as liquid milk or for further processing.

Muscle: Muscle is the skeletal tissue of an animal carcass
or cuts of these tissues from an animal carcass that con-
tains interstitial and intramuscular fat. The muscular tissue
may also include bone, connective tissue, tendons as well
as nerves and lymph nodes in natural portions. It does
not include edible offal or trimmable fat.

Marker Residue: A residue whose concentration decreases
in a known relationship to the level of total residues in
tissues, eggs, milk or other animal tissues. A specific
quantitative analytical method for measuring the concen-
tration of the residue with the required sensitivity must
be available (Definitions previously established and adopted
by the JECFA, which have been modified by the Codex
Committee on Residues of Veterinary Drugs in Foods).

Mammalian meat: Muscular tissues of animal body (or its
part), including the fat in muscles and subcutaneous fat,
obtained from cattle, pig, sheep, goat, rabbit, horse, deer,
or others(except those from marine animals)
Mammalian fat: Unprocessed fats from adipose tissues of
cattle, pig, sheep, goat, rabbit, horse, deer, or others. The
milk fat is not included in this definition.

Mammalian byproducts: Edible tissues and organs, except
the meat and fats, from cattle, pig, sheep, horse, goat, rabbit,
deer, or others, such as liver, lung, heart, stomach, pan-
creas, kidney, head, tail, foot, skin, blood, bone (bone contain-
ing tendon and tissues).

Poultry meat: Muscular tissues, including attached fat and
skin, from poultry, such as rooster, pheasant, duck, goose,
turkey, quail, or others.

Poultry fat: Unprocessed fats from adipose tissues of poul-
try, such as rooster, pheasant, duck, goose, turkey, quail,
or others.

Poultry byproducts: Edible tissues and organs, except the
meat and fats, from poultry, such as rooster, pheasant,
duck, goose, turkey, quail, or others. such as liver, heart,
gizzard, skin, foot, or others.

Milk: Crude milk from mammals, such as sheep, goat, or
others.

Dairy products: Milk, low-fat milk, lactose-hydrolyzed milk,
processed milk, goat milk, fermented milk, butter milk,
concentrated milk, milk cream, butter, natural cheese,
processed cheese, powdered milk, whey products, lactose,
milk protein hydrolyzed foods, or others manufactured or
processed with use of crude milk or other dairy products
as main raw materials.

Eggs: Eggs from poultry, such as roosters, ducks, quails,
or others, from which shell is removed.

Y, Veterinary Drug Residues in Food, the 32nd Session of the Codex Alimentarius Commission (2009)
2, ; Applicable scope of limits for residual agricultural chemicals in livestock products, Maximum residue limits for

pesticides in livestock, Korea Food Code (KFDA, 2008)

A = BYUEE 529 17] (meat)/ 5 (muscle) &
& g el 4= Q)= A (trimmable fat)S A3-
4 (5, meat (fat) for JMPR, fat for JECFA)3tal A%
@9 (lipid basis)® FFHs HIES A4l d4, dt
9 4= gl Ao] 9137, meat/muscle ©$1% MRLo] A4
wo] Q& W= meat/muscle®A] AA| F5 (commodity)&

o
2HF 3

A5

meat/muscle = B|A|%}
o/ F=g Qo R4

£314d (non-fat soluble) &
AEE trimmable fatS A7)
meat/musclei A% ZE 1

@ Y F5 5 FHWIEEE (residue marker)o] Y

A= B4 o FRs87Iee] A% 9 A ARAEE
(residue intake)©] ADIE Z¥aH4] O™, =2 (higher)

MRLo] $-4a}, JECFASH JMPRE] Sl #7112 3
TTHA Felet Jgo] S UEE 3 4

® AEF 225 E trimmable lipid-based tissue (5, ¥
&} subcutaneous, A&FH; perirenal )& A% (fat) © =
71% & Z1& CCRVDFe| AES A

- Harmonization;
@ cypermethrin?} alpha-cypermethrin Z2}7}o] &=-8§
CjeFEO R AR E 7% cypermethrin®} alpha-cyperme-
thrin®] marker residue® 7 2]¥|ojo} 3}, cypermethrin
o] kO E AHG E 7-9-2] marker residue= cypermeth-
rin (°1/3419] & sum of isomer) & A 2]F|ofo} i},
@ cypermethrin 2= alpha-cypermethrin © % 75
FEA]- A7 (designation) 3= 31 AldEA el tish F=2n}
E7de 7]8ks Folofsltl= A HE Al A

JECFA/JMPR Informal Harmonization Meeting< &3t
w2 3ol T2 Z2slo) tisl, 20001 324+ CCPRol| 243t
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Table 7. MRLs of cypermethrins in CCPR and CCRVDF of CAC, and Korea

CCPR CCRVDF Korea*

marker  Cypermethrins Cypermethrin and Cypermethrin

residue  (including alpha- and zeta) alpha-Cypermethrin
edible offal (mammalian)*; 0.05 sheep (muscle, liver, kidney; 0.05 mammalian meat (f)6),' 0.2 mg/kg
mg./kg, 2009 mg/kg, fat”; 1 mg/kg), 2006 mammalian by-products; 0.05
meat (from mammals other than cattle (muscle, liver, kidney; 0.05 mg/kg
marine mammals)(fat)’; 2 mg/kg, mg/kg, fat”, milk; 1 mg/kg), 2006
2009

Commodity” eggs; 0.01 mg/kg,2009 egg; 0.05 mg/kg
Species/  milk fats*; 0.5 mg/kg, 2009
Tissue

milks, F¥; 0.05 mg/kg, 2009

poultry meat (fat)”; 0.05 mg/kg,
2009

poultry, edible offals of; 0.05
mg/kg 2009

milk (F)”; 0.05 mg/kg

poultry meat; 0.05 mg/kg

Commodity”; Pesticide MRL of CCPR is applied along with the classification of commodity.
Species/Tissue”; Veterinary drug's MRL of CCRVDF is applied along with the species and tissues (muscle, liver, kidney,

fat and milk).

fat”; (for meat) the MRL/EMRL applies to the fat of meat.

F; (for milks) The residue is fat soluble and MRLs for milk products are derived as explained in "Codex Maximum
Residue Limits/Extraneous Maximum Residue Limits for Milk and Milk Products".

*. The MRL accommodates external animal treatment

fat5>; The lipid-based tissue that is trimmable from an animal carcass or cuts from an animal carcass. It may include
subcutaneous, omental or perirenal fat. It does not include interstitial or intramuscular carcass fat or milk fat. Glossary
of Terms in Veterinary Drug Residues in Food, the 32nd Session of the Codex Alimentarius Commission (2009)

(6)°; Unprocessed fats from adipose tissues of cattle, pig, sheep, goat, rabbit, horse, deer, or others. The milk fat is not

included in this definition.

(F)”; liphophilic (fat-soluble) pesticides. =2 % of fat content in milk product = 25 times of MRL of milk, £2 % of fat

content in milk product = 50 % of MRL of milk

IUPAC i3tk vt #o] B aslgit} (IUPAC Represen-
tative Report by Kenneth D. Racke, Codex Committee
on Pesticide Residues, 32nd Session, 2000). ‘&5 FAka &
I (animal commodity)2] 2ol thst Zsh= A% E AN
CCPR<- 17] (meat)E CCRVDFS] T8 (muscle)o]st £o]2
sk Aol tisl AR-ct. Z12]3 CCRVDFS} 3-8 thdel
3jslE2lo) ks 9I8iA, CCRVDFS} 553 <123 (JECFA)
721 JMPReol| H3}91 1, CCPRY CCRVDEe] th3t
Px= FASAUAN, A A9 3]ol Abs]elA
gk 23l gdatel. o]§ A4 CCRVDFS} CCPR
2315 o] FA] &8t All, 2006137} 20091 Table 63}
Frsl871es AAslh

H
o

0,

o

o oF & flo
T
r

rlo ok
o

N

= E0] HIEA] 24 i dskEel7k
A8 87IE Adeds o 2 dyonA FAY
Ay} FUsHA] & = 9tk PCDDs/PCDFs2| 75- 17

B <%
F9] EAY = marker residue® A5t 1, THE

318529 79 marker residues 9E2 =& grpRHER
3kt Agshs AbZE dol glom, EA T sehEel uket
RS sk Aol BRI dojr}. ofd Alel= ®
Sk st o LA T FEelE A8EHY, O =
cyfluthrin 87l], cypermethrin 871, fenvalelate 471, perme-
thrin 471, cis-permethrin 27V, trans-permethrin 272 ©}/3
AAE 5 7 vk weA F8871E8 49 3, B4
SRS WEe] sk Al A AR 1 fadel
7V 71241 Qo)

1979 JMPRO| k22X 9] cypermethring A& 7
E3F 0%, 1981, 1986, 1988, 199001 AA HEskaL, thakst
A2 SR/ W fAE, 183 A MRL 274 A7t 9ISl
o} 1996'd 474} JECFA= ©F 300 ugs 52k 53l 2,700 ug
& SERECE cypermethrin®] AFHETh= 1=F AF1%F (expo-
sure intake)S H3ISitk 0] 1981'd JMPR¢| ADIE A4
SPHA] H]2A A|3EE4 (marker residue)® F3}5HE (parent
chemical)S, marker tissueZA A% (fat), 7 (milk) 7832
o (eggs) ™ WatSith. Alpha-cypermethrin 199619 472¢
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JECFACIA AFo = AEshL, sE-82oRE %49 alpha-
cypermethrin®] theiA Rt 321 MRL 3! ADI= 27 st
St 23}5-ES marker residue@ 3130, AW (fat),
T (milk) 72131 & (eggs)< target tissue® Folrh T4,
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