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RESEBUES O F  PIPERONYL BUTOXIBE 

IN BRIED F I S B  



RESIDUES OF PLPERBNYIJ BUTOXIDE IN D K I E D  F18H 

In t r edue  t i o n  

Produeerc of d r l cd  fish, may on permissisa from 

the Director G e n e r a l  o f l - i s h e r i e s ,  use p y r e t h r m  treatment. 

to prevent  damage by w o r r n s ,  The treatment must n o t  r e s u l t  

in res idues  above the maxim~m limit o f  20 mg/kg recs~mended 

by P A 0  fo r  piperonyl butoxide , 

A E i e l d  experlrnent was planned by the Central 

Laberatory ta provide data on the connection between the 

methad o f  kreatment and r e s idue  levels, The experiment 

was exesuted at the S t a k e  Techn ica l  Sehosl o f  Fi sh  I n d u s t r y  

in V a r d G *  

In additon, sampbes of standard d r i ed  f i s h  

pyrethrum-treated and u n t r e a t e d  w e r e  supplied fo r  anaPysis 

by the Div%slo~-I of Fish Quality Contro%, Disctr iet  o f  

Nordland, 

The iaPPswin9 treatment- r e s u l k  in residues below 

the limit o f  20 mq/kg o f  p ipe rony l  butoxidea 

i) dipping once in a a s l u t i o n  containing Q,I2 % pyret.h.:ctm 

and O ,  24 4 piperon.yl butoxi .de 

li) mist s p r a y h g  snce (workikng s09iut i -?n as above) 

i i i j  up to two times sp ray ing  wj,th an ord ina ry  spray  

(working s o l u t i o n  as above) . 

Materials, Saanples of -trea.lr.ed and u n t r e a t e d  dried f 5::h 

made from -od, haddock and p s l l a c k  w e r e  rereived from 

D-kstrict Inspector  S v e i n  Joha.nsen, Svol.vær, Mordl.and, A 

total of 18 treateed and 2 u-treatei!. fåsh w e r e  analysed, 

The raw f i s h  were t rez ted  according to -8.nst:rucl-ior~s. in a 

soEut ion  c o n t a i n i n g  O,l.,2 & p j r e t h r ~ ~  and Q p 2 4  % påperonyl 

butaxide, 

The f i e l d  e x p e r i m e n t  in Vard?: was carr jed o u t  

during the summer and ag.t:,u~\p. o f  1977, The caw rnaterj.aI, 

%sa- cod 46-66 cm bong, Fciurteerx separat- t r e a t m e n t .  grcsupr 

were prepared, tutalling 3800 kg, 



Tbae ."o?.lswing -et o f  treat~lrnenks were used: The 

two o f l i c i a 2  rnethods, dippiwg and sp ray in7  & b 1 2  % pyre- 

thrum), dipping p l u s  spraying, repeaced sp ray ing ,  mist 

spraying at v a r i s u s  c ~ n c e n t r a t i e n s ,  and repeated mist 

sp ray ing ,  Furtker dc%ai-1s on the f i e l å  experiment are 

available in a report from the State %echnica% "bosl o f  

P l a h  Industry En V a r d u i n  Mornegian) , 

Analytic11 method, P r i n c i p l e ,  ---v--B- --- Casfiples taken. f r o m  whole 

f i s h  are chspped and homogenised, and then extracted with 

ethanol /e thes ,  The e x t r a c t  i s  chrsnatsgraphed on a Flsrisil 

c o l w n ,  the e lua t e  is a n d y s e d  by GEC a f t e r  concen t r a t i on  

and addition of pyrene  as i n t e r n a l  s t a n d a r d ,  A detai led 

description of the methsd w i 1 9  be pubiånhed elsewhere, 

Ssme samples were aPss analysed accoråing to the o f f i c i a l  

meriean rnethtsd, F D A ,  Pe s t i c i de  A n a l y t i c - s l  Manual, V o l ,  $1, 

sec t i on  180, 127, m e t h a d  P, 

Treatment Treatment Campbe no, Mean 
i. 2 3 1% .J group ~ ~ ~ - ~ ~ ~ p _ w . ~ . _ - _ _ . - - "  w---->-" "2 --.*~-~--,-,-*- 

LA untr eated 0.83-0-3  
LB untreat:ed 1?,3 0,9 
I@ mt-,reated 1 O , i  c Q , ~  O 0 - 3  
2 dipped 9 - 5  : i q ,a  ~ . C : , , E  5 , " ~  8-9 :l1 
3 c_Xj.~pedt~sprayed 17,5 2 '7-8 2 3 - 3  9-9 14 
4 t3ipped.t %xsp.rayed 39,4  '2; 6 i .  27.1 28-2 26 
5 f 1  " -. 

cåprayeci , , I  ~ , b  2.5 4-2 2,: 3.2 
6 -7 axcprayed 7 , ;j,, 6 * 6 a 4 '- 5 8-4 
7 3xcprajed 22-6 3 6 - 4  36,6 39,9 30-7 J3 
8 mist sprayed O,IZ% 4 - 6  4-8 6,Q 4,7 2-2 4 - 6  
9 Z m A i s t  sprayed 0 4 6 - 2  It$,& 19-9 .__. 9 1 .., 37 .o 26 
10 3xmict sprayed - O,L2% i .  14-8 39-2 18-4 29-53 23 
I I w - 

mist sprayed C,24% 53-8 61-1 i ; , /  38,0 25,2 39 
L 2 m i s t  sprayed 0,488 !.1,2 l.0,"7 li,? 7-0 19,7.1L4 
13 m i s t  sprayed 0,069 4 :  3-5 4,'7 3 - 8  3-2 ,$,Q 
l4 ..? mist sprayed 0 ,03% .i , i 1-5 1-9 0 - 3  1-2 1-3 



Type of f i s f i  breated by d~ppsnq (0, b2% zi31ii^ctc*n) - _XXr -I-̂ ---" XL- ----a- - 
cod 1-1 0-5 E,9 n-6 1-4 2-2 1-9 3,1 3,W 9-9 0-4 
haddock 
pHLack I 

I 
A",. 

McleaIa 2 , s ,  standard dev, L45 

Discussion 
p- 

Table P Endicates a d i f f e r e n e e  betweec the treat- 

ment grsups, This may be s tud ied f u r t h e r  by rneans o f  

analysis of varbanve w h i c h  ybves t h e  fo-Plawing res-lts fo r  

between csluli .s 132 4 X L , 9  

between r o w s  9146 12 761.2 o: c L3*r 2 r 

g q  -* 
1 

t o t a l  12733 

The P-values demsnstrs te -ikkat i_h,ere ar- signi.-- 

ficant dåfferences  betipysen -kirea"krne-,.Z: grio;:zps, bu.t ar- 
"p. &.. dif ferenees between t h e  sample n:i-abz:rs , cc,»cr-t?~tr&t- 

i o n s  of p i p e r o n y l  bukox:i.de Eound in q.; ..i.,>.i ck J.Hib.~,,. 4 --.?-p3"' ,,i&,.>& 

". . ~ n g  concen t:ratSon with repeated treatmen-?. and with år-re-c" 
, ,  - in the -orking ~ ~ L u t i o n ,  The resaduar varåance i s  con=- 

aiderable eomparerj .to tirre var i -nce b e t w e ~ a r  t ! ? c ; ~ ~ . m t 2 r I ' k ~ ,  

~ h i s  inpaies that fact:srs n o t  measurcd, such u:$ the con- 

of  the r a p q  maj-erj,ai , .,il, i,ma"iei: f -c%:l_s , and ib :dL~i i l i  -ai. 



limit i n  a small number of cases [ f o r  exarnple in 5 % of 

all cases) .  The mean val-e fo r  a partDgcuI.ar sa^a:ple must 

be I s w e r  than 20 rnq/kg, based on tae c-tes"å% shonld be 

$mer by an arnount o f l E , 6 5  times the standard devia t ion:  
- - 
x + 1-65 s - G x - resådue mean value 

s s s t a n d a r d  deviation 

G - sesådue limit 
An average s tandard  deviatlon s may be caleulated 

"o-  all treated samples in Table 1, and the result i s  - 
s - 0,3" x-, where 2 is t h e  mean value fsuwd in a r o w  

(treatment group) , 

a may then be calculated korn Ehe fg-a-%nu%a ( l )  : 

x - $2 rng/kg, 

Treatments r e s u l k i n g  in mean residue value4 belsw 

12 -ng/kg are tlzerefcare acceptable, From Table % this 

includes: dipping eancc, spray lng  orrace os tvaice, and mist 

spraying snee ,  a31 at 0,12 % p y ~ e t h r w ~ ,  

T h e  r e s u l t s  in Table 2 show much IOWBI,~ r e s i d u e  

valzaes ( Z r  1 mg/kg)  t h a ~ l ~  for  sr-riildr t1 eatments an Table % 

fl$ mg/kg)  , This demonstratcs t h a t  f o z  a q i v e n  ( s f f i e ~ a ~ )  

treatment quite large d i  f f e r encea  nay be +xpeetcd "i the 

c o n c e n t r a t i ~ ~ i  o f  p ipe rony l  bu to -c~de  faund c$ ricd E i  sh, 

even in camples o f  reasonahle s i -<* ,  

The teehnical assictanre c f  R, åe ;g~ tdd  3 5 
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