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Executive Summary

Background:
The projects DAQ.096 and DAN.084 came about in response to the detection of
residues of a synthetic pyrethroid pesticide in Australian beef in late 1991.
This happened in the course of routine Port of Entry Testing under the Import Section
of the US National Residue Program Plan.
The level found was just over halfof the Australian Maximum Residue Limit (MRL),
but more than twice the US tolerance.
This focused Australian attention on international variances in tolerances. It quickly
became clear that use patterns and residue tolerances for a range ofpesticides used in
northern and eastern Australia for cattle tick and buffalo fly control do not match
those ofour export markets. In most cases the US tolerances for these products are
nominal or zero.

Industry expressed an urgent need for further information on the fat depletion
characteristics of these chemicals. There were no data on the critical area between the
domestic MRLs and the practical limits of determination by conventional methods.
Without this information, producers were unable to use the products cOIl..fidently,
regulators were unable to make intelligent recommendations for use, and meat
exporters were unable to pack product with assurance, even after extensive end point
testing.

Objectives Of The Research:
DAQ.096 set out to:-
1. Determine ifcurrent acaricide usage practices result in chemical residues

unacceptable to the USA or other countries importing Australian beef.
2. Construct residue depletion curves for each active component of the acaricide in

question.
3. Determine the effect of fat depth, weight, age, breed and sex on residue levels and

depletion rates.
4. Integrate project results into joint recommendations for chemical manufacturers

and extension programmes for the cattle industry.

DAN.084 set out to parallel DAQ.096 using the buffalo fly spray and backrubber
treatments in the 'normal' way. Note that the manufacturers of these products do not
specify intertreatment intervals on labels.
The spray treatment regimens chosen as 'normal' were three sprayings at 21 day
intervals, and for one formulation containing cypermethrin, an additional series of
three sprayings at 14 day intervals. This was considered necessary because of the
very short intertreatment intervals for buffalo fly commonplace in the Northern Rivers
District due to heavy pressure from animal welfare agencies.
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At the request of the feedlot industry, a commonly used pour-on lousicide, '~Arrest",

was added to the study.
The preparations trialed were:-
1. Acaricides.

Barricade'S' Cattle Dip and Spray

Grenade Cattle Dip and Buffalo
Fly Spray
Taktic WP
Taktic EC

2. Buffalo Fly Treatments
Cypafly
Swot Buffalo Fly Spray
Sumifly Buffalo Fly Insecticide
Bayofly Buffalo Fly Insecticide
Coopafly
Grenade Cattle Dip and Buffalo
Fly Spray
Nucidol
Diazinon 200
Buff-Fly-Di
Diazinon 200
Supona Buffalo Fly Insecticide

3. Cattle Lousicides
Arrest

Sufficient data were provided by the makers of diazinon impregnated buffalo fly
eartags (Spike and Ytex Optimiser) to obviate the need for trial work.

Methods.
Commercial slaughter cattle were treated and held for varying time intervals, and then
sampled at slaughter. In all, nearly 1500 head were involved. The successful
outcomes of this study were only achieved through the generous assistance of the
meat processors, Australian Meat Holdings (AMH), Northern Cooperative Meat Co,
Kilcoy Pastoral Company and South Bumett Meatworks Cooperative Association,
who bought, fed and held many of the cattle, and a number of cooperating cattle
producers who booked cattle for slaughter at time intervals designed to meet the
requirements of the trial.

All trial cattle were naive to the trial chemical treatment used. This was established
historically and confirmed by analysis ofhair samples collected prior to treatment.
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Analyses were performed using routine gas chromatographic methods at the residue
laboratories of the QDPI at the Animal Research Institute, Yeerongpilly, and the
Chemical Residues Laboratory, NSW Department of Agriculture at Lismore.
Quality assurance was maintained through submission of random duplicate samples to
the Australian Government Analytical Laboratory in Sydney.

Results.
The suppositions and conclusions of the "Mc Ewan Report" (MRC project M.230),
were broadly confirmed. The default, interim, "export withholding period" of21
days, which had been applied by meat processors, was mostly justified.
Most of the chemical residues under scrutiny had peaked by day fifteen after treatment
and declined to acceptable concentrations by day 21.
However, while all of the synthetic pyrethroid insecticides examined were capable of
forming residues, there were significant differences between them, and in one case
between different formulations of the same active.
There was considerable individual animal variation to the same treatments, which was
not entirely explained by fat cover or weight changes.
This higWights the need for adequate numbers of experimental animals anq. for
variation in'the trial environments when data are being established for registration
purposes.
The results gave further fuel to the debate over the appropriate fat depot for
meatworks sampling. On average, loin fat concentrations were lower than renal fat
concentrations except in the case of the organophosphates, chlorfenvinphos and
diazinon, where the relationship was reversed. In Australia, renal fat is collected in
abattoirs because it is convenient. However, port of entry testing uses subcutaneous
and intermuscular fat from carton core samples.
Some products gave particular cause for concern. For instance, one of the three
animals slaughtered on day two and one of the three slaughtered on day three after
treatment with Bayofly (nil withholding period (WHP)) violated the MRL and were
condemned.
Again Grenade, both in dip and fly spray formulations, was found to produce residues
of the order of tenfold the US tolerance at intervals well beyond the normal
intertreatment cycles.
Flumethrin in pour-on formulation, which has a persistent tickicidal action, proved
also to have very persistent residue behaviour in some animals, and an export
slaughter interval of 56 days - at the very limit of the intertreatment cycle, was
recommended.
Paradoxically, flumethrin in dip and spray formulations did not provoke significant
residues at all.
Chlorfenvinphos levels consistently exceeded the MRL for about one week following
treatment with Barricade'S'. The National Registration Authority (NRA)
subsequently amended the nil withholding period to eight days for this product
following single use and to 14 days for cattle used to stir the dip.
As expected, amitraz formulations were found to be suitable in cases where repeated
treatments are required close to slaughter.
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Executive Summary

Outcomes.
The results have been used to make recommendations for the use of these products on
cattle destined for slaughter for export beef.
These recommendations are expressed as "Export Slaughter Intervals (ESIs)", ie the
period which should elapse between the last treatment and slaughter in cases in which
the statutory withholding period is inadequate to meet export market requirements.
These have been made widely available to industry.

FINAL REPORT DAQ.096 2/21/96 6
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Abstract Section 1 Project DAQ.096

Detections of residues of two ectoparasiticides in Australian beef during routine port­
of-entry testing in the USA in late 1991 and 1993 caused great alarm in the beef
industry and serious disruptions to trade.
The chemicals concerned are commonly used by beefproducers in northern and
eastern Australia as integral components ofpest control strategies. The residual
concentration of one of the chemicals, a synthetic pyrethroid, was less than half the
Australian MRL but more than double the US tolerance.
This brought the problem ofdisharmony between international tolerances sharply into
focus.
Many products used in Australia for cattle tick and buffalo fly control contain active
constituents for which domestic MRLs are much higher than tolerances set by export
markets.
There was little information available on the fat depletion characteristics of these
chemicals in the concentration range critical to the export market i.e. between half the
domestic MRL and the practical limits of detection of conventional analytical
methodology.
Project DAQ.096 in conjunction with Project DAN.084 was designed to supply much
of this vital information.
The outcomes of the two projects have been used to make recommendations regarding
the use of these products on cattle destined for slaughter for export beef. These
recommendations should prove indispensable to cattle producers, meat processors,
regulators and advisers to the industry.
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Summary of Research Outcomes Section 1 Project DAQ.096

Withholding Periods

I. . ..': : :':.: .:: ,.:.... ::·::::::::,::,:,:::,:j::':::~c:~fi~i<Je:~:'\:::'r:::: '.;::;:.:." "::"'.. ;'=-:::: .' :: :.:::,-.:.,',:::::::. :.::,::::;:':::::'?'::::::.j":''-::::::, '.': ',:'.' I
For all preparations trialed, the statutory WHPs were found to be adequate for all
active constituents except one. Chlorfenvinphos residues in the fat of animals treated
with Barricade'S' Cattle Dip and Spray consistently exceeded the MRL of 0.2 mg/Kg
(Australia, USA and Codex) up to and including four days post treatment. The nil
withholding period was subsequently amended to eight days for single dipped cattle
and to 14 days for cattle used to stir the dip.

I' ':'. ".,:' .,::': ,;,.:' ..".'.:"::':: :":: ::,:::'::.. ::..:....':.::),j::::.::':::::::::::(: ,::'··.:r~~M~~~i4e,~:::::::j:::::::::::::::<:t::t:j·::' ..: .:·::':..::::,i'::::;:::::'::::::';::j::::.-·..··.. · ':'. ':::,--:\{::):'.:':':..:';::;:::;:j

At the request of the feedlot industry the lousicide, Arrest, was added to th~ list of
preparations to be trialed. The data generated supported the statutory WHP.

Export Slaughter Intervals.

-.: .':
: .:.,

. :.:.:..::
'-',- . :.<

Synthetic Pyrethroids

In broad outline it was found that with one exception the synthetic pyrethroid (SP)
acaricidal formulations trialed all generated persistent residues at measurable
concentrations beyond the statutory WHPs.
Many of these residues were at concentrations which significantly exceeded the
tolerances set by Australia's major export markets.
As results of the study became available it became apparent that, for at least some of
the preparations trialed, there was an urgent need for additional withholding periods
applicable to export market requirements.
In order to avoid confusion with WHPs appropriate for domestic MRLs, the term
Export Slaughter Interval or ESI, was coined, for this new set of recommendations.
Such was the urgency of the situation, the ESIs for each product were set as sufficient
trial data became available.
The MRC compiled the information into an easily understood, readable, one page fact
sheet. A copy of this flier is included in' this report as Appendix A.
It was possible to recommend an ESI for each product trialed except Grenade Cattle
Dip and Buffalo Fly Spray. For this preparation the residual concentrations of
cyhalothrin in the fat of all trial cattle at the final sampling period of thirty days
significantly exceeded the US tolerance of 0.01 mg/Kg.

Organophosphates

The two Organophosphate (OP) actives, ethion and chlorfenvinphos in the dip wash
preparations trialed behaved predictably; reaching a maximum concentration rapidly

FINAL REPORT DAQ.096 2/21/96 10



Summary of Research Outcomes Section 1 Project DAQ.096

at around two days and declining to acceptable concentrations within five days. The
ESI established for the SP component of these two preparations was more than
adequate to cover the OPs.

Amidines

Two preparations containing amitraz were trialed. Neither the spray application,
Taktic EC, nor the dipwash, Taktic WP, provoked significant residues and a nil ESI
was set for each product.

I . . .:::,':::::::::: :: ,: ;:.: :::.: :J~o1i~~.~ •.~e~::.:·:::-: ::/::':-: ..-: :.::::.:.:. :;: '.:' :::. :.' .:·.:r.:": .:..'::1

Arrest, a pour-on preparation containing deltamethrin as the active, was the only
lousicide trialed. Its residual behaviour was similar to that ofdeltamethrin when
formulated as a dipwash.
For similar reasons an ESI of21 days was recommended for this preparation.

Statistical Analyses
The full and comprehensive report compiled by the project statistician is included as
Appendix B, Section 1 (pages 69 to 73) of this report.
The following is a summary ofthe salient points from this report.
For each trial, chemical type and body site an analysis ofvariance was conducted on
log-transformed data, using animals as replicates. The balanced factors of treatments
by time (days) were tested, along with a number of covariates.
Results showed consistent and significant treatment by time interactions, indicating
that the concentration profiles of the treatments over time are different. These have
been graphed for interpretation (Appendix B).
Of the covariates, concentration of the dip, and age and sex of the animals had no
measurable influence on residual concentration. The lack of measurable effect of 'dip
concentration' was no doubt due to the tight experimental control over these values.
A strong breed effect was found, with Bos indicus animals having on average 42%
lower concentrations than Bos taurus cattle.
The effects of fat depth and weight proved important, but as these covariants were
confounded their individual contributions could not both be estimated. The effect of
fat depth is listed (Appendix B), with the fatter animals having up to 32% lower
concentrations than their lean counterparts.

Residual Concentrations In Perirenal Fat Compared To Subcutaneous
Fat.
Subcutaneous fat samples were collected from all animals, generally from the loin
region. This is the fat type subjected to scrutiny by importers ofAustralian beef.
To determine the correlation between loin and perirenal fat residual concentrations a
selection of perirenal fat samples was also collected. In Australia, analyses conducted
as part of the National Residue Survey are performed on perirenal fat.
For purposes of comparison, a simple ratio was calculated by dividing the average
residual concentration of the pesticide in perirenal fat by the corresponding average
concentration in the subcutaneous fat. This ratio appears in the table below as the PIS
Ratio. The ratio was calculated for the six actives which provoked significant residual
concentrations.

FINAL REPORT DAQ.096 2/21/96 11
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Bayticol Pour-on Cattle flumethrin
Tickicide

Product Name

Barricade'S' Cattle
Dip and Spray

Tixafly

Active

cypermethrin

chlorfenvinphos

deltamethrin

ethion

Chemical £LS
~ Ratio

SP 1.1

OP 0.31

SP 1.4

OP 1.6

SP 1.9

Grenade Cattle Dip and cyhalothrin
Buffalo Fly Spray

SP 2.0

For the four SPs the residual concentrations in perirenal fat were, on average, higher
than the corresponding subcutaneous fat concentrations, with deltamethrin, flumethrin
and cyhalothrin being markedly higher.
In the case of the OP, ethion, the perirenal fat concentration was on average
significantly higher than the subcutaneous fat concentration but for chlorfenvinphos
the relationship was reversed.

Extension ofProject Outcomes to Industry
The trial results indicated from an early stage, a pressing need for changes to use
patterns for over half the products trialed if beef producers were to be confident that
their product would meet the increasingly stringent requirements of the export market.
Project outcomes were made directly available to all sections of industry and also
disseminated through regional newsletters and press releases.
Re~ommendations for buffalo fly control have been incorporated into publicity
prepared by the NSW Department of Agriculture and jointly by QDPI and MRC.
The QDPI held a series of workshops within the problem areas of Queensland
focussing on application techniques and management strategies aimed at minimising
residues of ectoparasiticides.
The trial outcomes have also been incorporated into the Queensland Dairy Cattle Tick
Control Program.

FINAL REPORT DAQ.096 2/21/96 12
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Section 1 Project DAQ.096

Project DAQ.096 came about in response to three major stimuli.

1) The detection of residues of a synthetic pyrethroid pesticide in Australian beef
in late 1991. This occurred in the course of routine port-of-entry testing under the
import section of the US National Residue Program Plan.
The level found was less than half the Australian MRL but more than twice the US
tolerance..
This focused Australian attention on international variances in tolerances.
The levels at which MRLs are set at the national and international level, are dependant
on Good Agricultural Practices (GAPs). National GAPs vary widely from country to
country. Climate, geography, the crops grown, the major pests present, the type of
animal raised, the range ofchemicals available for use and historical farmi~g practices
will all influence GAPs.
It quickly became clear that the use patterns and residue tolerances for a range of
pesticides used in northern and eastern Australia for cattle tick and buffalo fly control
do not match those of some of our export markets.
In most cases US tolerances for these chemicals are nominal, or, in the case where
tolerances have not been established, are set at the lowest concentration that can be
quantified and confirmed by a validated analytical method.

2) In early 1992 Australia Meat Holdings Pty Ltd commissioned the Chemical
Residues Laboratory of the Queensland Department of Primary Industries to analyse
some 5000 samples of beef fat. The target analytes were the synthetic pyrethroids
commonly used as ectoparasiticides in Queensland and Northern New South Wales.
The analytical methods employed were optimised so that the limits of detection were
below the US tolerances or at least matched the limits of detection of the methods
used by US regulatory laboratories.
Sample collection was targeted insomuch that all animals originated from properties
in the cattle tick and buffalo fly infested areas of Queensland and the buffalo fly
infested areas ofNew South Wales.
12% of all samples collected contained measurable (greater than the limit of
detection) residual concentrations ofa synthetic pyrethroid with 83% of the detections
exceeding US tolerances. It should be noted, that in the cases of deltamethrin and
flumethrin, for which tolerances have not been set in the USA, any detection greater
than the method limit ofdetection was considered to have exceeded the US tolerance.

3) In late 1993, as project details were being finalised, Australian authorities
were notified of a series of six detections in the USA of the organophosphorus type
pesticide, chlorfenvinphos., in beef originating from Queensland and processed by two
New South Wales abattoirs.

FINAL REPORT DAQ.096 2/21/96 13



Main Research Report Section 1 Project DAQ.096

The concentrations detected were in the range 0.20 to 0.65 mg/Kg. The us and
Australian MRLs for this chemical are both 0.20 mg/Kg.
Subsequent investigations revealed that the consignment of animals concerned had
been consecutively dipped in a product containing cypermethrin and chlorfenvinphos
to allow transport to NSW from tick infested areas in Queensland.

Against this background industry expressed an urgent need for detailed information
on the residue forming potential and depletion characteristics of the ectoparasiticides
in common used in Queensland and New South Wales. Of major concern was the
concentration range critical to the export market i.e. between half the domestic MRLs
and the practical limits of determination of contemporary, conventional analytical
methodology.
Project DAQ.096 was designed to generate this information for a range of
ectoparasiticides commonly used for buffalo fly and tick control in Queensland and
New South Wales.
Where possible, trial animals were sourced from co-operating properties and were
treated and held under typical farm situations.

FINAL REPORT DAQ.096 2/21/96 14
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Definitions.

Maximum Residue Limit (MRL)

Section 1 Project DAQ.096

The maximum concentration for a pesticide! veterinary medicine residue resulting
from the use of a substance according to the registered! approved use pattern (Good
Agricultural! Veterinary Practice) that is legally permitted, in or on food or
commodity.

Withholding Period (WHP)

The Australian Withholding Period is the approved mini!TIum interval of time that
must elapse between the last:
• Application of a product to a crop! plant produce! vegetation! soil - and the

harvesting, grazing, cutting, feeding, and for further processing thereof; or
• Application of a product to an animal, or administration of a product to an animal

- and the slaughtering thereof; or the use or sale of milk, eggs or other produce
from that animal.

.Export Slaughter Interval (ESI)

The Export Slaughter Interval is the minimum suggested time interval that should
elapse between the last application of a product to an animal, or administration of a
product to an animal, or feeding of a livestock feed to an animal - and:
• further testing of that animal for residue levels;
• Slaughtering of that animal for a particular export market; and!or
• use or sale ofmilk, eggs or other produce from that animal for a particular export

market.
Export Slaughter Intervals must not be confused with Australian statutory withholding
periods.

FINAL REPORT DAQ.096 2!21/96 15
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1. To determine if current acaricide usage practices result in chemical residues
unacceptable to the U.S.A. or other countries importing Australian beef.

2. To construct residue depletion curves for each active component of the acaricide or
buffalo fly treatment in question.

3. To determine the effect of fat cover (P8 site), weight, age, breed and sex on residue
levels and depletion rates.

4. To integrate project results into joint recommendations for chemical manufacturers
and Government agency extension programs to the cattle industry.

Trial Animals

The trial cattle were sourced, in the main from co-operating properties. They were
selected to best represent the type of cattle supplying the USA market.
The trial was designed to provide information on residues ofectoparasiticides in cattle
produced under typical farm situations and conditions in Queensland.
The cattle were from herds with no recent record of exposure to the chemicals under
investigation. This was confirmed by collecting hair samples from each group and
demonstrating the absence of chemical residues of interest by compound specific
analytical techniques.

Treatment Details

Seven products were incorporated into the trial they are listed in Table 1 along with the
method of application employed and the active constituent/constituents in each
formulation.

1. Acaricides.
Barricade'S' Cattle Dip and Spray

Bayticol Cattle Dip and Spray
Bayticol Pour-on Cattle Tickicide
Tixafly

Grenade Cattle Dip and Buffalo
Fly Spray
Taktic WP
Taktic EC

2. Cattle Lousicides
. Arrest

Table 1 Preparations Trialed

FINAL REPORT DAQ.096
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flumethrin

deltamethrin /
ethion

cyhalothrin

amitraz
amitraz
Actiye

deltamethrin

16



Main Research Report Section 1 Project DAQ.096

Three methods of application were investigated; plunge dipping, spraying and as a
backline 'pour-on'.
The effects on residual concentrations and depletion rates of (1) a single application
and (2) two applications at a predetermined intertreatment interval were examined.
It is common practice to use a group ofcattle to stir a plunge dip prior to use. This
group of 'stirrer' animals is then reunited with the rest of the mob to be treated.
The stirrer animals therefore have more contact with the ectoparasiticide than the rest
of the cattle treated.
To determine if this practice effected fat residual concentrations or depletion rates,
treatment regimens involving the use of stirrer animals were added to the trial. For
treatment regimens involving two treatments and stirrer animals, the same group of
animals was used to stir the dip on both occasions.
The treatment regimens used for each product are listed in Tables 2 and 3. The
intertreatment intervals when two applications of 'the product' were involved are listed
in Fig. 1.
Individual treatments were applied exactly according to manufacturers'
recommendations.
Dipping vat fluids were analysed prior to dipping and concentrations adjusted if
necessary.

FINAL REPORT DAQ.096 2121/96 17
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Sample Schedule

In general, groups of three animals were slaughtered at each designated sampling
period for each treatment regimen.
Additional animals were added to groups destined for slaughter at time periods
considered critical to defining the uptake/ depletion curves.
As results became available the original sampling schedule was modified to provide
extra data points where required.
The number in each cell in Tables 2 and 3 is the number of animals slaughtered at the
indicated time post treatment for each treatment regimen.
The sampling schedule was designed in such a way ~ to accommodate the expected
different rates of incurrence and depletion for residues of the various chemicals under
investigation.
Each animal was assigned a predetermined slaughter date and, where possible, held
on the property of origin pending consignment to an appropriate abattoir.
Figure I is a key to Tables 2 and 3

6 6 4
6 6 4
6 6 4

3 3 3
3 3 3
3 3 3
3 3 3

3* 3* 3*
3* 3* 3*
3* 3* 3*
3* 3* 3*
3* 6* 3* 3*
3* 6* 3* 3*

3
3 3 3*
3 3 3 3 3 3
3 3 3 3 3 3

3** 3* 3* 3 3 3
3* 3* 3* 3 3 3

REFER TO TABLE 2

3* 3*
3* 3*

::rj:::::::::::$.~:I:::::::~:Jr 3 6* 6* 3
ttAi;;ttr:tr: 3 6* 6* 3

Table 2

,..-
555 555 5

Table 3
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Project DAQ.096

PRODUCT TREATMENT REGIMEN

A. Barricade'S' Cattle Dip and Spray 1. Single dipped (not used as stirrers)

B. Tixafly 2. Double dipped (used as stirrers)
C. Bayticol Cattle Dip and Spray 3. Two dippings at a 3 or 4 day interval

(not used as stirrers)
C. Bayticol Pour-On Cattle Tickicide 4. Two dippings at a 3 or 4 day interval

(used as stirrers)
D. Taktic WP 5. Pour on
E. Grenade Cattle Dip and Buffalo Fly 6. Two pour ons at a 7 day interval

Spray
F. Arrest 7. Spray - Single application
G. Taktic EC 8. Two sprays at a 3 day interval

FIgure 1

I

At slaughter, subcutaneous fat from the loin area was collected from all animals. This
is the fat type subjected to scrutiny by importers ofAustralian beef.

To determine the correlation between loin and perirenal fat residue levels, a selection
of perirenal fat samples was also collected. This was deemed prudent as the National
Residue Survey analyses are conducted on perirenal fat.

A single asterisk (*) following cattle numbers in the cells ofTable 2 indicates that
perirenal fat samples were collected from three animals in that group. Two asterisks
(**) indicate that a sample of perirenal fat was collected from one animal only in the
group.

Samples of muscle and liver were also collected from all animals treated with
preparations containing amitraz.

Core samples were collected from cartons of frozen product originating from animals
treated with Bayticol Pour-on. This work was not included in the original project
design but was included at the instigation of Bayer Australia and was performed in a
manner designed to closely simulate the procedure followed during port-of-entry
Inspection in the USA.

At the request of the feedlot industry a commonly used pour-on lousicide, Arrest, was
added to the study. The trial animals were held under feedlot conditions and the
samples collected were caudal subcutaneous fat by biopsy technique.

FINAL REPORT DAQ.096 2/21/96 19
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Synthetic Pyrethroids and Organophosphorus type pesticides

Deltamethrin, Cypermethrin, Cyhalothrin, Flumethrin, Ethion, CWorfenvinphos.

The method that was used is a modification of the Mills, Oxley, Gaither procedure.
The modification was necessary to obtain at least 80% recoveries for all analytes.

Fat was isolated by repetitive extractions with hexane. The analytes were extracted
from the hexane/fat solution with acetonitrile and then back extracted into hexane by
aqueous dilution of the acetonitrile extract. The solution was then purified by passage
through a Florisil column. The final extracts were examined by gas-liquid
chromatography with electron capture detection.

Amidines

Amitraz

The method used by this laboratory for the determination ofamitraz residues in offal
involves the conversion by acid hydrolysis of the parent compound (amitraz) and its
major metabolite (N-(2,4-dimethylphenyl) -N1-methylformamidine) to 2,4­
dimethylaniline (2,4-DMA). The 2,4-DMA is then steam distilled following
adjustment of the pH ofthe acid hydrolysate to 14, extracted into an organic solvent,
derivitised, and measured by electron capture G.L.C.

The concentration of2,4-DMA is then converted to an equivalent concentration of
amitraz using a correction factor to account for molecular weight difference.

Quality Control

As part of quality control procedures a selection of samples was sent to a
recognised independent laboratory for analysis.

I.:::: . :.: ::': ..' ::.. ..~.': :::'.:. :::::·.::;;·:·:·:::~E~r!::§Xtg~::~A~ALXS~$:::'" '":':::':'::''' '::::.:.: :.:::.:.::::..;;::::.;:::<:..::::::;::;.:: .::::::::::::::·::::::::1

The following information was also collected at slaughter for each animal.
Carcase Weight
Fat depth (P8 Site)
Breed
Sex
Age

All raw data collected are listed in Appendix C
All data were presented to the project statistician to estimate possible influences of
these variables on residue concentrations and depletion rates.
The statisticians report is presented in full as Appendix (B)
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The main body of this report contains a separate section for each preparation trialed.
Each section contains:
• Product information.
• The statutory withholding period
• A list of revelant MRLs
• A sampling schedule listing the number of samples collected at each designated

time period post treatment for each treatment regimen.
• Tables of the residual concentrations of each active constituent in all samples

analysed.
• Graphical illustrations, where sufficient results were available to warrant this form

of presentation. Two types of graphs were used in presenting the data.
1. Bar Charts

These charts plot the residual tissue concentrations for each
individual animal versus time. They provide visual illustrations of
trends and the range of concentrations measured at each sampling
period for each treatment.
The purple bars in the charts represent results less than the relevant
limit ofdetection of the analytical method.

2. Line Graphs
These are graphs of the average concentrations for all animals in
each treatment group at each sampling period versus time.
They are arranged so that the depletion rates for each treatment
group for each active constituent can be easily compared.
In constructing these graphs no attempt has been made to allow for
the effects on concentration of any other variable such as fat depth,
breed, age or sex.
Some results were reported as less than the limit of detection of the
analytical method. To omit these results would be incorrect and
result in upward bias of the estimated concentrations. As these
values were known to be somewhere in the range ofzero to the
detection limit, the convention of setting them all to halfof the
detection limit was used.
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COMPOSITION:

CYPERMETHRIN
CHLORFENVINPHOS

25g/L
138g/L

METHOD OF ADMINISTRATION:

PLUNGE DIP

DIP CHARGE RATE:

CYPERMETHRIN
CHLORFENVINPHOS

0.010%
0.055%

WITHHOLDING PERIOD:

Nil

Following the receipt of preliminary results from this study the National Registration
Authority amended the WHP for Barricade'S' Cattle Dip and Spray to :-

(l) Single dipped Cattle: 8 days
(2) Stirrer Cattle: 14 days

MRL:

MRL{mgIKg)

Cypermethrin Chlorfenvinphos

Australia 0.5 0.2

USA 0.05 0.2

Codex 0.2 0.2

MRL values stated pertain to fat.

Treatment Details

147 animals were used in this part of the study. The effects of four different treatment
regimens were investigated. Each treatment group involved 34 cattle dipped in
Barricade'S' Cattle Dip and Spray.
Treatment Al involved a single dipping.
Treatment A2 involved a single dipping but the animals were also used to stir the dip.
Treatment A3 involved the animals being dipped twice with an intertreatment interval
of three days.
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Treatment A4 duplicated treatment A3 but with the animals used to stir the dip on both
treatment days.
Sample Collection

Samples of loin fat were collected from all animals at slaughter as listed in the
sampling schedule detailed in Table Al.
Three untreated animals were included in each group and acted as experimental
controls.
A selection ofperirenal fats as described in Table 2 was also collected.

SAMPLING SCHEDULE - Barricade'S' Cattle Dip and Spray

CHEMICAL TIME BETWEEN LAST TREATl\1ENT AND SLAUGHTER
TREATMENT (days)

REGIMEN 2 4 7 10 15 21 30 0

(control)

Al 3 3 6 6 6 6 4 3
A2 3 3 6 6 6 6 4 3
A3 3 3 6 6 5 6 4 3
A4 3 3 6 6 6 6 4 3

Table Al

Number in each cell = Number ofanimals treated.

Al Single dipping
A2 Single dipping (used to stir dip)

Results

A3 Two dips - 3 days apart
A4 Two dips - 3 days apart (used to stir dip)

The residual concentrations of the two actives, chlorfenvinphos and cypermethrin, in
loin fat samples are listed by sampling period for each treatment regimen in Tables A2
andA3.
The concentrations of the actives in the perirenal fat samples collected are listed by
sampling period and treatment regimen in Tables A4, A5, A6, and A7. For purposes of
comparison the concentrations in the corresponding loin fat samples are also included
in these tables.
As part of the quality control checks a selection of samples was forwarded for analysis
to the Australian Government Analytical Laboratory (AGAL) in Sydney. Results of
these assays and the ARI results are listed in Table A8.
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Discussion

Section 1

The bar charts supplied afford a graphical illustration of residual concentrations versus
time. Each bar represents a different animal and the marked variation between trial
animals is clearly evident. This variation should be kept in mind when viewing Graphs
A9 and AIO. These graphs were generated by plotting the treatment group average
residual concentrations of the active constituents versus time.
The chlorfenvinphos residual fat concentrations reached a maximum within four days
post treatment and had depleted to acceptable concentrations by day six.
In many cases, however, the maximum reached greatly exceeded the MRL (Australia,
USA and Codex) of 0.2 mglKg.
The National Registration Authority has subsequently accepted an application to
amend the nil withholding period for this product to read 8 days for single treatment
animals and to 14 days for animals used to stir the dip.
Predictably, the double treatment stirrer group (A4) had the overall highest
concentration of cypermethrin followed in descending order by the double treatment
group (A3), the single treatment stirrer group (A2), and the single treatment group
(AI). All residues in animals in all treatment groups had depleted to below the US
MRL of 0.05 mglKg by day 21 post treatment. However, the average concentration in
treatment group A4 animals slaughtered at day 30 increased to 0.066 mglKg compared
to 0.022 mglKg at day 21.
On average, the chlorfenvinphos residual concentrations in perirenal fat were 0.31
times lower than the corresponding concentrations in the loin fat. For cypermethrin,
the average perirenal fat concentrations were 1.1 times higher than the corresponding
concentrations in the loin fat.
The correlation between the ARI and AGAL interlaboratory quality control checks was
excellent (correlation coefficient (r) = 0.983).
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Barricade'S' Cattle Dip and Spray Section I Project DAQ.096

BARRICADE'S' - TREATMENT GROUP Al - SINGLE DIP

4 DAYS
CYP CHLOR

LOIN RENAL LOIN RENAL

0.01910 0.04010 0.23 10 0.04610

0.0678 0.108 0.268 0.0578

TableA4

BARRICADE'S' - TREATMENT GROUP A2 - SINGLE DIP (STIRRERS)

7 DAYS 10 DAYS
CYP CHLOR CYP CHLOR

LOIN RENAL LOIN RENAL LOIN RENAL LOIN RENAL

0.162 0.132 0.0352 O.Ole 0.23 1 0.0881 0.0061 <0.0051

0.01711 0.035 11 0.00911 <0.005 0.0298 0.0508 <0.0058 <0.0058

0.0336 0.0406 <0.0056 <0.0056

0.0478 0.0558 0.0058 <0.0058

TableA5

BARRICADE'S' - TREATMENT GROUP A3 - TWO DIPS THREE DAYS APART

2 DAYS 7 DAYS 10 DAYS
CYP CHLOR CYP CHLOR CYP CHLOR

LOIN RENAL LOIN RENAL LOIN RENAL LOIN RENAL LOIN RENAL LOIN RENAL

0.02710 0.0810 1.010 0.33 10 0.0764 0.0954 0.0804 0.0264 0.182 0.112 0.0302 0.0172

0.0656 0.0836 0.0126 0.0076 0.0458 0.0668 <0.0058 <0.0058

0.09011 0.Q7011 0.01211 0.01011 0.03410 0.03710 <0.00510 <0.00510

0.09011 0.1011 0.01011 0.00711 0.051 11 0.04411 0.01211 <0.005 11

Table A6

BARRICADE'S' - TREATMENT GROUP A4 - TWO DIPS THREE DAYS APART (STIRRERS)

7 DAYS 10 DAYS
CYP CHLOR CYP CHLOR

LOIN RENAL LOIN RENAL LOIN RENAL LOIN RENAL

0.102 O.le 0.0232 <0.0052 0.16° 0.15° 0.011° <0.005°

0.09015 0.1615 0.02015 0.00915 0.0229 0.0569 <0.0059 <0.0059

0.0706 0.126 0.0086 0.0076 0.0558 0.0878 <0.0058 <0.0058

0.0807 0.0907 0.0507 0.0207 0.107 0.0957 0.0077 <0.0057

0.0566 0.0536 <0.0056 <0.0056

Table A7
Concentration expressed as cypennethrin or chlorfenvinphos in mg/Kg.
Days = number ofdays between last treatment and slaughter.
CYP = cypennethrin
CHLOR = chlorfenvinphos
superscript = fat depth in mm
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Barricade'S' Cattle Dip and Spray Section 1 Project DAQ.096

INTERLABORATORY QUALITY CONTROL CHECK SAMPLE RESULTS

SAMPLE SAMPLE TAG NO. ANALYTE ARl AGAL
NO. GROUP RESULT RESULT

1 C6-10 277 (#40) Flumethrin 0.025 0.024

2 C6-10 279 (#52) Flumethrin 0.025 0.028

3 Al-21 8798 Cypermethrin 0.042 0.043

4 Al-21 8800 Cypermethrin 0.032 0.030

5 A2-21 206 Cypermethrin 0.033 0.031

6 A1-10 8793 Cypermethrin 0.032 0.034

7 Al-15 713 Cypermethrin 0.12 0.12

8 Al-30 8795 Cypermethrin 0.033 0.030

9 A3-1O 229 Cypermethrin 0.044 0.042

10 A4-10 4156 Cypermethrin 0.056 0.060

Table A8
All Results Expressed in mg/Kg.
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Barricade'S' Cattle Dip and Spray Section 1 Project DAQ.096

Banicade S Cattle Dip and Spray
Average Cypennethrin Concentrations in Subcutaneous Fat
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Tixafly

I·:··::.····

COMPOSITION:

DELTAMETHRIN

ETHION

25g/L

125g/L

Section 1

.TIXAF·.:LY: "." :..
'.':: ... :. : .'

Project DAQ.096

.':.' I
..

METHOD OF ADMINISTRATION:

PLUNGE DIP

DIP CHARGE RATE:

DELTAMETHRIN 0.005%

ETHION 0.025%

WITHHOLDING PERIOD:

None Listed

MRL:

MRL(mg/Kg)
Deltamethrin Ethion

Australia 0.5 2.5
USA * 2.5

Codex 0.5 2.5#

* No MRL set for deltamethrin in USA.
During this study the National Registration Authority approved a change in the
MRL for deltamethrin in the fat ofmeat of cattle. The ammended MRL is
0.5mg/Kg as listed in the latest edition of the MRL Standard (Commonwealth
Department of Human Services and Health).

# Codex Committee on Pesticide Residues deleted the ethion MRL (1995
meeting).

Treatment Details

112 animals were used in this part of the study. The effects of four different treatment
regimens were investigated The animals were allocated to the different treatment
groups as outlined in Table B1.
Treatment B1 involved a single dipping.
Treatment B2 involved a single dipping but the animals were also used to stir the dip.
Treatment B3 involved the animals being dipped twice with an intertreatment interval
of three days.
Treatment B4 duplicated treatment group B3 but with the animals used to stir the dip
on both occasions.
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Tixafly Section 1 Project DAQ.096

The dip strengths were checked by analysis prior to treatment and adjusted to the
manufacturer's recommendation if required.

Sample Collection

Samples of loin fat were collected from all animals at slaughter as listed in the
sampling schedule detailed in Table B1.
Three untreated animals were included in each group and acted as experimental
controls. A selection of perirenal fats as described in Table 2 was also collected.

SAMPLING SCHEDULE - TIXAFLY

CHEMICAL TIME BETWEEN LAST TREATMENT AND SLAUGHTER
TREATMENT (days)

REGIMEN 2 4 7 10 15 21 30 0

(control)

B1 3 3 6 6 3 3 3 3
B2 3 3 3 3 3 3 3 3
B3 3 3 3 6 3 3 3 3
B4 3 3 6 6 3 3 3 3

Table Bl

Number in each cell = Number of animals treated.

B1 Single dipping
B2 Single dipping (used to stir dip)
B3 Two dips - 3 days apart
B4 Two dips - 3 days apart (used to stir dip)

Results

The residual concentrations of deltamethrin and ethion in all loin fat samples collected
and analysed are listed by sampling period and treatment regimen in Tables B2 and
B3.
The concentrations of deltamethrin and ethion in perirenal fat samples collected are
listed by sampling period and treatment regimen in Tables B4, B5, B6 and B7.

Discussion

The bar charts supplied afford a graphical illustration of residual concentrations versus
time. Each bar represents a different animal and the marked variation between trial
animals is clearly evident. This variation should be kept in mind when viewing
Graphs B8 and B9. These graphs were generated by plotting the treatment group
average residual concentrations versus time.
In general the average ethion concentration in fat for all treatment groups reached a
maximum within the first five days post treatment then remained relatively constant
for the remainder of the trial. None of the individual concentrations measured
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Tixafly Section 1 Project DAQ.096

exceeded the US and Australian MRL of2.5 mg/Kg. The highest concentration
recorded was 1.8 mg/Kg.
None of the deltamethrin concentrations measured approached the Australian and
Codex MRL of 0.5 mg/Kg.
There is no tolerance set for deltamethrin in the USA. The majority of animals used
in the trial contained easily measurable residues of deltamethrin with most of the
higher concentrations being present at day 30 post treatment in all treatment groups.
On average the ethion concentrations in perirenal fat were 1.6 times higher than the
concentrations in the corresponding loin fats.
For deltamethrin the average perirenal fat concentrations were 1.4 times higher than
the average concentrations in the corresponding loin fats.
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Tixafly Section 1 Project DAQ.096

TIXAFLY - TREATMENT GROUP 81 - SINGLE DIP'

2 DAYS 4 DAYS

ETH DELTA ETH DELTA

Loin Renal Loin Renal Loin Renal Loin Renal
0.42",1 0.84"'1 0.010",1 0.010",1 0.23 16 0.3016 0.00716 0.00910

0.430 0.470 <0.0050 <0.0050 0.291V 0.55'v 0.0071V 0.009 1U

0.740 0.97° . 0.010° <0.005° 0.251;) 0.56'-' 0.0051'> 0.007''>

Table B4

TIXAFLY - TREATMENT GROUP 82 - SINGLE DIP (STIRRERS)

7 DAYS 10 DAYS

ETH DELTA ETH DELTA

Loin Renal Loin . Renal Loin Renal Loin Renal
0.781.' 1.31'> 0.0151.> 0.0301.> 0.58"''+ 0.98"''+ 0.010"''+ 0.020"''+
0.70"'1 1.3"'1 0.010"'1 0.030",1 0.43 1V 0.691V 0.0161V 0.0201V

0.74"''' 1.6"''' 0.025"''' 0.043"''>

Table B5

TIXAFLY - TREATMENT GROUP 83 - TWO DIPS THREE DAYS
APART

7 DAYS 10 DAYS

ETH DELTA ETH DELTA

Loin Renal Loin Renal Loin Renal Loin Renal

0.25 16 0.4216 0.01010 0.022'° .0.22"''' 0.30"''' 0.011"''' 0.015"'''
0.1211 0.281 0.0071/ 0.0151/ 0.20"''' 0.32"''> 0.011"''' 0.017"'''
0.81'" 0.88"' 0.061"' 0.053"' 0.31 1", 0.341", 0.0181", 0.0201",

Table B6

TIXAFLY - TREATMENT GROUP 84 - TWO DIPS THREE DAYS
APART (STIRRERS)

7 DAYS 10 DAYS

ETH DELTA ETH DELTA
Loin Renal Loin Renal Loin Renal Loin Renal

0.21"'"' 0.38"'''' 0.009"'"' 0.015"'"' 0.31",1 0.41"'1 0.025",1 0..019",1

0.27"'° 0.77"'° 0.011",6 0.018",6 0.50"'.) 0.51"'.) O.OlD"'.) 0.011"'.)

0.31 1 0.691/ 0.0091/ 0.021 1 0.4710 0.5210 0.031 10 0.043'u
Table B7

codes: Eth = ethion concentration (mg/Kg)
Delta = deltamethrin concnetration (mg/Kg)
Days = time between treatment and slaughter
superscript = fat depth in mm
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Bayticol Cattle Dip and Spray Section 1 Project DAQ.096
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COMPOSITION:

FLUMETHRIN 75gIL

METHOD OF ADMINISTRATION:

PLUNGE DIP

DIP CHARGE RATE:

0.0075%

WITHHOLDING PERIOD:

Nil

MRL:

MRL(mgIKg)
Australia 0.05

USA *
Codex *

- The MRL Australia is set on meat.
- An interim action level ofO.25mg/Kg flumethrin in fat has been set by the Australian

Quarantine Inspection Service (AQIS).
* Flumethrin is not listed in Codex or USA standards

Treatment Details

84 animals were used in this part of the study. The effects of four different treatment
regimens were investigated. Each treatment group involved 18 cattle dipped in Bayticol
Cattle Dip and Spray.
Treatment Cl involved a single dipping.
Treatment C2 involved a single dipping but the animals were also used to stir the dip.
Treatment C3 involved the animals being dipped twice with an intertreatment interval of three
days.
Treatment C4 duplicated treatment group C3 but with the animals used to stir the dip on both
treatment days.
The dip strengths were checked by analysis prior to treatment and adjusted to the
manufacturer's recommendation if required.

Sample Collection

Samples of loin fat were collected from all animals at slaughter as listed in the sampling
schedule detailed in Table Cl.
Three untreated animals were included in each group and acted as experimental controls.
A selection ofperirenal fats as described in Table 2 was also collected.
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Bayticol Cattle Dip and Spray Section 1 Project DAQ.096

SAMPLING SCHEDULE - BAYTICOL CATTLE DIP AND SPRAY

CHEMICAL TIME BETWEEN TREATMENT AND
TREATMENT SLAUGHTER (days)

REGIMEN 2 4 7 10 15 21 30 o(control)

Cl 3 3 3 3 3 3 3
C2 3 3 3 3 3 3 3
C3 3 3 3 3 3 3 3
C4 3 3 3 3 3 3 3

Table Cl
Number in each cell = Number of animals treated.
Cl Single dipping
C2 Single dipping (used to stir dip)
C3 Two dips - 3 days apart
C4 Two dips - 3 days apart (used to stir dip)

Results

The residual concentrations of flumethrin in all loin and perirenal fat samples collected are
listed in Tables C2 and C3

Discussion

Flumethrin, when formulated as Bayticol Cattle Dip and Spray and used according to the
manufacturer's recommendations by plunge dipping did not provoke residues of concern in
any of the trial animals.
Only five of the 72 animals treated in all treatment groups had measurable concentrations of
flumethrin in fat tissues. The highest concentration recorded was 0.047 mg/Kg in a perirenal
fat sample collected from an animal slaughtered 2 days post treatment.
None of the other concentrations recorded exceeded 0.015 mg/Kg.
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Bayticol Pour-On Cattle Tickicide Section 1 Project DAQ.096
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COMPOSITION:

FLUMETHRIN 10gIL

METHOD OF ADMINISTRATION:

To be applied evenly along the midline of the back from the front of the shoulder to
the tail setting.

DOSAGE

Bodyweight

150Kg
151Kg To 300Kg
301Kg To 500Kg
501Kg To 750Kg

WITHHOLDING PERIOD:

Nil

MRL:

35mL
55mL
75mL
112.5mL

MRL(mgIKg)

Australia 0.05

USA *
Codex *

The Australian MRL is set on meat.
An interim action level of0.25mg/Kg flumethrin in fat is used by Australian
Quarantine and Inspection Service (AQIS).

* Flumethrin is not listed in Codex or USA Standards.

Treatment Details

Two treatment regimen,s were studied using this preparation. 27 cattle were treated by
single application (designated treatment C5). A second group of27 animals was
treated twice with a seven day intertreatment interval (designated treatment C6). All
animals were weighed prior to treatment and the dosage calculated according to the
manufacturer's directions.
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Bayticol Pour-On Cattle Tickicide

Sample Collection

Section 1 Project DAQ.096

Samples of loin and perirenal fat were collected from all animals at slaughter as listed
in the sampling schedule detailed in Table Cl.
Three untreated animals were included in each group and acted as experimental
controls.
At the instigation of Bayer Australia Ltd, samples were also collected from frozen
cartoned product. The product originated from treated trial animals.
Samples were collected by a coring technique designed to closely simulate that used
during port-of-entry inspection in the USA. Three replicate samples were taken from
each of four cartons of frozen product by staff ofBayer Australia Ltd. Each set of
replicates were taken from cuts from the same carcase.
Duplicate core samples were despatched for analysis to the Animal Research Institute,
ARI and to the Australian Government Analytical Laboratory in Sydney.

SAMPLING SCHEDULE - Bayticol Pour-On

CHEMICAL TIME BETWEEN LAST TREATMENT AND SLAUGHTER (days)
TREATMENT

REGIMEN 2 4 7 10 15 21 30 45 0

CS 3 3 3 3 3 6 3 3
C6 3 3 3 3 3 6 3 3

Table Cl

Number in each cell = Number of animals treated.

CS Bayticol pour-on - single application
C6 Bayticol pour-on - two applications seven days apart

Results

The residual concentrations of flumethrin in both the loin and perirenal fat samples are
listed by sampling period in Table C2.
The residual concentration of flumethrin in the core samples analysed are presented in
Table C3. The concentrations offlumethrin in the corresponding loin and perirenal
fats collected form the same carcase are also listed.
The core samples were analysed by first extracting the fat from the minced sample.
Results were expressed on an extracted fat basis. This is the same procedure followed
in the USA.
To complete quality control procedures, samples of fat were submitted to AGAL as
interlaboratory check samples. The results of these assays are presented in Table C4.

Discussion

The bar charts supplied afford a graphical illustration of residual concentrations versus
time. Each bar represents a different animal and the marked variation between trial
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Bayticol Pour-On Cattle Tickicide Section 1 Project DAQ.096

animals is clearly evident. This variation should be kept in mind when viewing
Graphs CS and C6. These graphs were generated by plotting the treatment group
average residual concentrations ofthe active constituents against time.
As expected, in the first twenty days of the trial the double treatment resulted in
higher average residual concentrations than the single treatment.
The results clearly indicate that flumethrin formulated as Bayticol Pour-On Cattle
Tickicide gives rise to easily detectable highly persistent residues in cattle fat.
On average the flumethrin residual concentrations in perirenal fat were 1.9 times
higher than those in loin fat.
When expressed on an extracted fat basis the core sample results agreed well with the
corresponding loin and renal fat concentrations.
The correlation between the ARI and AGAL core sample results was excellent
(correlation coefficient (r) = 0.978).
The correlation between the ARI and AGAL interlaboratory quality control check
samples for synthetic pyrethriods was again excellent (correlation coefficient (r) =

0.983).
The situation with regards to MRLs for flumethrin in cattle tissues is a complicated
one. Flumethrin is not used in the USA, so a tolerance for this chemical in animal
tissues has not been set. There is no MRL listed for flumethrin in animal tissues
under Codex. The Australian MRL for flumethrin, a highly lipophilic compound (as
demonstrated by this trial), is set for the meat of cattle only.
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Bayticol Pour-On Cattle Tickicide Section 1

CORE SAMPLES

Project DAQ.096

FLUMETHRIN CONCENTRATION (mg/Kg)

11 Bayer ID.

Core Samples

Body No. Renal Loin ARI AGAL

6 control <0.005 <0.02
1 1989 0.026 0.029 0.037 0.047
2 1989 0.035 0.027
7 1989 0.038 0.043
3 228 0.015 0.013 0.017 <0.02
4 228 0.014 <0.02
5 228 0.013 <0.02

5 control <0.005 <0.02
1 9 0.11 0.04 0.063 0.076
2 9 0.067 0.085
6 9 0.060 0.075
3 7 0.024 0.017 0.023 0.021
4 7 0.029 0.020
7 7 0.023 <0.02

Table C3
ARI results expressed on an extracted dried fat basis.

INTERLABORATORY QUALITY CONTROL CHECK SAMPLES

Sample No. Sample Group Tag No. Analyte ARI Result AGALResult

1 C6-10 277(#40) Flumethrin 0.025 0.024

2 C6-1O 279(#52) Flumethrin 0.025 0.028

3 AI-21 8798 Cypermethrin 0.042 0.043

4 AI-21 8800 Cypermethrin 0.032 0.030

5 A2-21 206 Cypermethrin 0.033 0.031

6 AI-1O 8793 Cypermethrin 0.032 0.034

7 AI-15 713 Cypermethrin 0.012 0.012

8 AI-30 8795 Cypermethrin 0.033 0.030

9 A3-1O 229 Cypermethrin 0.044 0.042

10 A4-10 4156 Cypermethrin 0.056 0.060

Table C4

All results expressed in mg/Kg.
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Bayticol Pour-On Cattle Tickicide Section 1 Project DAQ.096

Bayticol Pour-On Cattle Tickicide
Average Flumethrin Concentrations in Subcutaneous Fat
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Taktic WP Section 1 Project DAQ.096

I ',", '. ;. '..... ".','
,.':.>: ,:.;,- .. .' ,. ',.

.,' ... ", ,'.

COMPOSITION:

AMITRAZ 500gIKg

METHOD OF ADMINISTRATION:

PLUNGE DIP

DIP CHARGE RATE:

0.025% WN

WITHHOLDING PERIOD:

Nil

MRL:

MRL(mglKg)
Chemical Muscle 400ffal/Meat Fat

By-products
Australia Amitraz 0.1 **0.5 *
USA AIIlitraz & 0.05 0.3 0.1

Metabolites
Codex Amitraz& 0.05 0.2 *

Metabolites

* No MRL is listed for Australia or Codex

** No MRL listed under the Australian Food Standards Code 1993. MRL taken
from MRL Standard (Commonwealth Department ofHuman Services and
Health).

Australian and Codex MRL for offal.
US MRL for meat by-products.

Treatment Details

53 animals were treated with Taktic WP by plunge dipping according to the
manufacturer's recommendations.
The effects of four different treatment regimens on residual concentrations in meat
and liver were investigated.
Treatment D 1 involved a single dipping.
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TakticWP Section 1 Project DAQ.096

Treatment D2 involved a single dipping with the animals also used to stir the dip.
Treatment D3 involved the animals being dipped twice with an intertreatment interval
of3 days.
Treatment D4 involved the animals being dipped twice with an intertreatment interval
of 3 days with the animals being used to stir the dip on both occasions.
Animals were allocated to the different treatment groups as outlined in Table D1.
Dip strengths were checked by analysis prior to treatment and adjusted to the
manufacturer's recommendation if required.

Sample Collection

Samples ofmuscle and liver were collected from all animals at slaughter at the time
periods listed in Table D1. Two untreated animals were included in each group to act
as experimental controls.

SAMPLING SCHEDULE - TAKTIC WP

TIME BETWEEN TREATMENT AND
CHEMICAL SLAUGHTER (DAYS)TREATMENT
REGIMEN 1/2 1 2 4 7 15 0

(contro

n
D1 3 3 3 2
D2 3 3 3 2
D3 3 3 3 3 2
D4 3 3 3 3 3 2

Table D1
Number in each cell = Number ofanimals treated.
D 1 Single dipping
D2 Single dipping (used to stir dip)
D3 Two dips - 3 days apart
D4 Two dips - 3 days apart (used to stir dip)

Results

The residual concentrations of amitraz in all muscle and liver samples collected are
listed in Tables D2 and D3.

Discussion

The bar charts supplied afford a graphical illustration of residual concentrations versus
time. Each bar represents a different animal. Amitraz when formulated as Taktic WP
and used according to the manufacturer's recommendations did not provoke any
residues of concern in either muscle or liver tissues.

FINAL REPORT DAQ.096 2/21/96 48



T
ak

ti
cW

P

if
A

il
ii

A
M

IT
R

A
Z

(E
qu

iv
al

en
t)

m
g/

K
g

S
ec

ti
on

1
P

ro
je

ct
D

A
Q

.0
96

1/
2

da
ys

1
da

y
2

da
ys

m
ea

t
li

ve
r

m
ea

t
li

ve
r

m
ea

t
li

ve
r

<
0.

00
5

0.
02

<
0.

00
5

O
.o

I
<

0.
00

5
0.

02
D

1
<

0.
00

5
0.

01
<

0.
00

5
<

0.
00

5
<

0.
00

5
0.

03
<

0.
00

5
0.

02
<

0.
00

5
<

0.
00

5
<

0.
00

5
0.

Q
1

<
0.

00
5

0.
02

<
0.

00
5

0.
02

<
0.

00
5

0.
02

D
2

<
0.

00
5

0.
02

<
0.

00
5

0.
03

<
0.

00
5

0.
02

<
0.

00
5

0.
02

<
0.

00
5

0.
02

<
0.

00
5

0.
02

T
ab

le
D

2
C

on
ce

nt
ra

ti
on

s
ex

pr
es

se
d

as
A

m
it

ra
z

eq
ui

va
le

nt
in

m
gI

K
g.

co
de

s:
da

ys
=

ti
m

e
be

tw
ee

n
la

st
tr

ea
tm

en
ta

nd
sl

au
gh

te
r.

FI
N

A
L

R
E

P
O

R
T

D
A

Q
.0

96
.2

/2
1/

96
49



T
ak

ti
cW

P

11
41

.1
1

A
M

IT
R

A
Z

(E
qu

iv
al

en
t)

m
g

IK
g

Se
ct

io
n

1

-'

P
ro

je
ct

D
A

Q
.0

96

1/
2

da
ys

1
da

ys
2

da
ys

4
da

ys
7

da
ys

15
da

ys

m
ea

t
li

ve
r

m
ea

t
li

ve
r

m
ea

t
li

ve
r

m
ea

t
li

ve
r

m
ea

t
li

ve
r

m
ea

t
liv

er

D
3

<
0.

00
5

0.
03

0.
00

7
0.

06
0.

00
5

0.
03

<
0.

00
5

0.
01

<
0.

00
5

0.
02

0.
00

5
0.

04
<

0.
00

5
0.

03
<

0.
00

5
0.

01
0.

00
5

0.
02

<
0.

00
5

0.
03

<
0.

00
5

0.
05

0.
00

8
0.

03
<

0.
00

5
0.

02
<

0.
00

5
0.

03
<

0.
00

5
0.

02
0.

01
0.

05
<

0.
00

5
0.

01
<

0.
00

5
0.

01
<

0.
00

5
0.

02
<

0.
00

5
<0

.0
05

D
4

<
0.

00
5

0.
02

0.
00

6
0.

03
<

0.
00

5
0.

03
<

0.
00

5
0.

03
<

0.
00

5
<0

.0
05

0.
01

0.
04

<
0.

00
5

0.
03

<
0.

00
5

0.
02

<
0.

00
5

0.
02

<
0.

00
5

<0
.0

05

T
ab

le
D

3
C

on
ce

nt
ra

tio
ns

ex
pr

es
se

d
as

A
m

itr
az

eq
ui

va
le

nt
in

m
g/

K
g.

co
de

s:
da

ys
=

tim
e

be
tw

ee
n

la
st

tr
ea

tm
en

ta
nd

sl
au

gh
te

r.

F
IN

A
L

R
E

P
O

R
T

D
A

Q
.0

96
2/

21
/9

6
50



T
R

E
A

T
M

E
N

T
G

R
O

U
P

D
l

T
A

K
T

IC
S

IN
G

L
E

D
IP

L
IV

E
R

A
M

IT
R

A
Z

I
i

T
R

E
A

T
M

E
N

T
G

R
O

U
P

D
2

I
L

IV
E

R
I

T
A

K
T

IC
I

A
M

IT
R

A
Z

S
IN

G
L

E
D

IP
(S

T
IR

R
E

R
S

)

0
0

2
6

~ .s
0

0
2

~ 1=
00

11
,

'
.'

i00
',

'
,_

~

IU
1

T
IM

E
B

E
T

W
E

E
N

T
R

E
A

T
M

E
N

T
A

N
D

S
L

A
U

G
H

T
E

R
(D

A
Y

S
)

i .s0
0

2

t5 ~
0
0
1
5

I
~

0.
01

~ L
O

S
1

T
IM

E
B

E
T

W
E

E
N

T
R

E
A

T
M

E
N

T
A

N
D

S
L

A
U

G
H

T
E

R
(D

A
Y

S
)

0
.'

1
2

4
5

•
7

•
•

1
0

11
1

2
13

..
,.

H5
T

lM
E

B
E

T
W

E
E

N
T

R
E

A
T

M
E

N
T

A
N

D
S

L
A

U
G

H
T

E
R

(D
A

Y
S

)

T
R

E
A

T
M

E
N

T
G

R
O

U
P

D
3

T
A

K
T

IC
lW

O
D

IP
S

A
T

T
H

R
E

E
D

A
Y

IN
T

E
R

V
A

L
S

U
V

E
R

A
M

IT
R

A
Z

H
I

j::T
I

I
.-

f-.-
I''I

I
I

I
I

I
I

o
.

f
•

T
R

E
A

T
M

E
N

T
G

R
O

U
P

D
4

T
A

K
T

IC
T

W
O

D
IP

S
A

T
T

H
R

E
E

D
A

Y
IN

T
E

R
V

A
L

S
(S

T
IR

R
E

R
S

)

L
IV

E
R

A
M

IT
R

A
Z



Grenade Cattle Dip and Spray Section 1 Project DAQ.096

COMPOSITION:

CYHALOTHRIN 200g/L

METHOD OF ADMINISTRATION:

PLUNGE DIP

DIP CHARGE RATE:

0.007%

WITHHOLDING PERIOD:

Nil

MRL:

MRL(mglKg)
Australia

USA
Codex

MRL values stated pertain to fat.

*No MRL is stated for cyhalothrin by Codex.

Treatment Details

0.5
0.01

*

96 animals were used in this part of the study. The effects of four different treatment
regimens were investigated. Each treatment group involved 21 cattle dipped in
Grenade Cattle Dip and Buffalo Fly Spray.
Treatment El involved a single dipping.
Treatment E2 involved a single dipping but the animals were also used to stir the dip.
Treatment E3 involved the animals being dipped twice with an intertreatment interval
of three days.
Treatment E4 duplicated treatment group E3 but with the animals used to stir the dip
on both occasions.
The dip strengths were checked by analysis prior to treatment and adjusted to the
manufacturer's recommendation if required.
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Grenade Cattle Dip and Spray

Sample Collection

Section 1 Project DAQ.096

Samples of loin fat were collected from all animals at slaughter as listed in the
sampling schedule detailed in Table El.
Three untreated animals were included in each group and acted as experimental
controls. A selection ofperirenal fats as described in Table 2 was also collected.

SAMPLING SCHEDULE - GRENADE CATTLE DIP AND
BUFFALO FLY SPRAY

CHEMICAL TIME BETWEEN LAST TREATMENT AND SLAUGHTER
TREATMENT (days)

REGIMEN 2 4 7 10 15 21 30 0
(control)

El 3 3 3 3 3 3 3 3
E2 3 4 3 3 3 3 3 3
E3 3 3 3 3 3 3 3 3
E4 3 3 3 3 3 3 2* 3

Table El
* Animal died before slaughter.
Number in each cell = Number of animals treated.
El Single dipping
E2 Single dipping (used to stir dip)
E3 Two dips - 3 days"apart
E4 Two dips - 3 days apart (used to stir dip)

Results

The residual concentrations of cyhalothrin in all fat samples collected and analysed
are listed by sampling period and treatment regimen in Tables E2 and E3.

Discussion

The bar charts supplied afford a graphical illustration of residual concentrations versus
time. Each bar represents a different animal and the marked variation between trial
animals is clearly evident. This variation should be kept in mind when viewing Graph
E4. These graphs were generated by plotting the treatment group average residual
concentrations of the active constituent versus time.
The average concentration versus time graphs indicated that three of the four
treatment groups E2, E3, and E4, reached a maximum between 14 and 21 days with
treatment group El recording a highest average concentration at day 30 post
treatment.
On average the cyhalothrin residual concentrations in perirenal fat were 2.0 times
higher than the corresponding loin fat concentrations.
The Australian MRL of 0.5 mg/Kg was proven to be more than adequate for this
product used in the manner trialed. The highest concentration measured was 0.19
mg/kg.
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Grenade Cattle Dip and Spray Section 1 Project DAQ.096

However, 76 of the 84 trial animals treated with this product exceeded the US MRL of
0.01 mg/Kg. All animals in all treatment groups at day 30 post treatment had
cyhalothrin fat concentrations greater than 0.01 mg/Kg with the highest recorded at
this time being 0.15 mg/Kg.
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Grenade Cattle Dip and Spray Section 1 Project DAQ.096

Grenade Cattle Dip and Buffalo Fly Spray
Average Cyhalothrin Concentrations in Subcutaneous Fat.
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Arrest Section 1 Project DAQ.096

COMPOSITION:

DELTAMETHRlN

TARGET PESTS:

7.5g/L

Biting and sucking lice plus nuisance flies in all ages of cattle.

ADMINISTRATION:

Applied as a single strip along the backline.

DOSAGE:

Bodyweight

UP -100Kg
101 - 200Kg
201 - 300Kg
301 - 400Kg
401 - 500Kg
501 - 600Kg
Greater than 600Kg

lOml
20ml
30ml
40ml
50ml
60ml
1Oml/1 OOKg live weight.

WITP...HOLDING PERIOD:

Nil

MRL:

MRL(mg/Kg)
DELTAMETHRIN

AUSTRALIA 0.1
USA *

CODEX 0.5

Durmg this study the National Registration Authority approved a change in the MRL for
deltamethrin in the fat of meat of cattle. The amended MRL is 0.5mg/Kg as listed in the latest
edition of the MRL Standard (Commonwealth Department of Human Services and Health).
* MRL not listed for USA.

Trial Design

The trial design for Arrest differed from the other preparations studied in this project in that
samples were collected from live animals by a biopsy technique. This permitted more than
one sample to be collected from each animal.
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Arrest

Experimental Animals

Section 1 Project DAQ.096

13 steers were used. Body weights ranged from 400 - 442Kg. Individual bodyweights are
listed in Table Fl. All animals were fed under normal feedlot conditions.

Animal Number Weight (Kg) Animal Number Weight (Kg)
1 432 8 416
2 434 9 418
3 424 10 400
4 432 11 402
5 442 12 416
6 432 13 404
7 400

Table Fl

Treatment Details

Each animal was treated once with the manufacturers recommended dose applied as a single
strip along the backline.
Trial animals were allocated to three groups as listed in Table F2. Sampling occurred at 7
pre-determined periods post-treatment. The sampling schedule and allocation of animals is
listed in Table. F2.

3 days 7 days 14 days 21 days 28 days 42 days 96 days
1 5 9 1 5 9 1
2 6 10 2 6 10 2
3 7 11 3 7 11 3
4 8 12 4 8 12 4
13 13 13 13 13 13 13

TableF2
The number in each cell represents the animal identification number.
Animal number 13 was sampled on all 7 sampling dates.

Sample Collection

Fat samples were collected by a biopsy technique from the fat pads either side of the tail. This
allowed more than one sample to be collected from ~ach animal.
Safeguards were taken to ensure that samples were not contaminated during collection from
deposits 'of deltamethrin on the hide of the animal.
The precautions taken are attached (attachment 1).

Results

The residual concentrations of deltamethrin for each designated interval are presented in Table
F3 and Apendix B. The limit of determination for the ~alytical method used was
·0.005mg/Kg.
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Arrest . Section 1 Project DAQ.096

Under the sampling protocols used, swab samples were collected from the skin at the site
prepared for surgical incision (see attachment 1). These were analysed to ensure absence of
deltamethrin contamination.
None of the swab samples collected contained detectable concentrations of deltamethrin.

Discussion

None of the concentrations measured approached the Australian and Codex MRL of 0.5
mg/kg. The highest level recorded was 0.03 mg/Kg. None of the animals sampled at 96 days
post treatment contained measurable concentrations of deltamethrin.
A tolerance has not been set for deltamethrin in the USA.
Animal Number 13 was sampled on all seven sampling dates. An uptake / depletion curve
was constructed from the data generated for this animal (Graph F1).

Arrest Animal 13
Concentration Vs Time
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Arrest Section 1

ATTACHMENT 1

Project DAQ.096

SUGGESTED PROTOCOL FOR FAT BIOPSY COLLECTION

• Precautions must be taken to guard against contamination.
• The concentration of deltamethrin on the hide of will be many times greater than in the fat

of the biopsy.
• Great care should be exercised in handling the biopsy samples and sample containers to

safeguard against contamination from the surgeons hands.

Step1. Shave the area on the hide where the incision is to be made.
Step2. Swab the area well using a swab saturated with cleaning solution held in forceps.

Discard swab and forceps.
Repeat step 2.
Repeat step 2 but place swab in designated bottle. Label bottle with animal
identification.
Collect biopsy (>109) and place in designated bottle. Label bottle with animal
identification.

To be supplied by the laboratory
• Swabs
• Disposable forceps
• Cleaning solution
= VIash bottle
• Sample containers (swabs)
• Sample containers (biopsies)

If possible the following infonnation should be recorded for each animal
• Body weight
• Fat depth (P8 site)
• Breed
• Sex
• Age
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Taktic EC

COMPOSITION:

AMITRAZ 125 g/L

Section 1

-tAI{tIC EC _

Project DAQ.096

METHOD OF ADMINISTRATION:

SPRAY

SPRAY CONCENTRATION:

400ml/200L water.

. WITHHOLDING PERIOD:

Nil

MRL:

MRL (mgIKg)
Chemical Muscle ,feOffallMeat Fat

By-Products
Australia Amitraz 0.1 **O.~ *

USA Amitraz& 0.05 0.3 0.1
Metabolites

Codex Amitraz& 0.05 0.2 *
Metabolites

* No MRL is listed for Australia and Codex
** No MRL listed under the Australian Food Standards Code 1993. MRL taken from

MRL Standard (Commonwealth Department ofHuman Services and Health).
Australian and Codex MRL for offal.
US MRL for meat by-products.

Treatment Details

19 animals were treated with Taktic EC by spray application according to the manufacturer's
recommendations.
The effects of two different treatment regimens on residual concentrations in meat and liver
were investigated.
Treatment G7 involved a single spraying.
Treatment G8 involved the animals being sprayed twice with an intertreatment interval of 3
days. -
Animals were allocated to the different treatment groups as outlined in Table G1.
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Taktic EC

Sample Collection

Section 1 Project DAQ.096

Samples ofmuscle and liver were collected from all animals at slaughter at the time periods
listed in Table 01. One untreated animal was included in each group to act as experimental
controls.

SAMPLING SCHEDULE - TAKTIC EC

TIME BETWEEN TREATMENT AND SLAUGHTER
CHEMICAL (DAYS)

TREATMENT 1 4 7 Control
REGIMEN

07 3 3 3 1
08 3 3 3

Table Gl.
Number In Each Cell = Number OfAnimals Treated.
07 Single spraying Taktic EC
08 Two s~rayings Taktic EC three days apart

Results

The residual concentrations of amitraz in all muscle and liver samples collected are listed in
Table 02.

Discussion

Amitraz when formulated as Taktic EC and used according to the manufacturer's
recommendations did not provoke any residues of concern in either muscle or liver tissues.
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Appendix A Section 1 Project DAQ.096
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EXPORT SLAUGHTER INTERVALS
FOR CATTLE ECTOPARASITICIDES

"ES)sare recommended Intervals between treatment

SEPTEM'BER 1"995 and slaughter for ellporters selling meat Into markets •
, ,- - ,withdifferent statutory resIdue requirements to Australia.

. 'Theycome from Australian trials done Jointly by the MAC,
the NSW and QlD Governments, and some manufacturers.

NOTE:
• That the label WHP is the minimum requirement at all times.

• That ESl's are only applicable when label directions for dose or washstrength and interval
between treatments are strictly followed.

• That lean cattle usually have higher residue levels than normal. It is wise to add a margin to
ESl's being applied to very poor stock.

• That "not recommended" means that because of persistent unacceptable residues within the
limits of the trial, it was not possible to propose an ESI.

BRAND ACTIVE WHP Aust MRL
(days)

US tol Canada
MRL

ESldays

DIAZINON BACKSPRAYS

Diazinon 200 Diazinon
Buff Fly Di

Nucidol

Amitik
Taktic
Ditik

Nu-tic
SPR Amitraz

Baytlcol Pour-on

Bayticol
dip/spray

Barricade S
or

Blockade S

Tixafly

Cydectin Pour-on

Grenade
Dip/Spray

Acatak

Sumifly

Supona BF
Cypafly

Swot

Coopafly

Bayofly

Amitraz

Flumethrin

Flumethrin

Cypermethrin
and

Chlorfenvinphos

Deltamethrin

Ethion
Moxidectin

Cyhalothrin

Fluazuron
Fenvalerate

Chlorfenvinphos

Cypermethrin

Deltamethrin

Cyfluthrin

nil 0.1 (meat) 0.05 (meat) 0.1 (meat) P nil
"'" 0.5 (offal) 0.3 (meat by- 0.2 (offal)

products)

nil 0.05 (meat) nls nls 56
"'" 0.05 (offal)T

nil 0.05 (meat) nls nls nil
"'" 0.05 (offal)T

8 0.5 0.05 nls 21
0.2 0.2 nls

nil 0.5 (DHSH) nls nls 21
0.1 (NFA)

2.5 2.5 2.5
14 2.0 (meat)T nls nls 28

"'" 0.5 (offal)T
nil 0.5 0.01 nls Not recommended

42 "'" 7.0 nls nls Not recommended

nil 0.2 1.5 0.1 nil

nil 0.2 0.2 nls nil
3 0.5 0.05 nls WHP*

nil 0.5 (DHSH) nls nls 30
0.1 (NFA)

nil 0.2 0.05 nls 21

3 0.7 0.7 0.1 WHP

DIAZINON BACKRUBBERS

Nucidol Diazinon
Diazinon 200

DIAZINON EARTAGS
Spike Diazinon

YTex Optimiser

LOUSICIDE

Arrest Deltamethrin

3

nil

nil

0.7

0.7

0.5 (DHSH)
0.1 (NFA)

0.7

0.7

nls

0.1

0.1

nls

10#

nilA

21

NOTES

nls

"'"
P
T

NFA
DHSH

#

No limit set
MRL value obtained from MRL Standard, Commonwealth Department of Human Services and Health.
No value listed under the National Food Authority.
Proposed MRL
Temporary MRL
MRL from the 'Australian Food Standards', National Food Authority
MRL from the 'Australian Food Standard', Commonwealth Department of Human Services and Health
Danger - Only applicable where treatments are given at intervals of 21 days or more.
ESI - Onlv reauired to meet Canadian or eauivalent reauirements
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Methods

There were 8 trials in this series, each testing a different product name. Each of these
trials was conducted according to a statistical factorial design, with animals (being
independent) used as replicates. The treatments in these designs were the method of
application, and time (measured in days). Separate analyses were conducted for each
chemical type and body site sampled, for each trial.

A number of potential covariates were measured in these trials. Carcass weight (kg),
fat depth (mm), and dip concentrations (%) were included in the analyses ofcovariance as
continuous variates. Due to the availability of experimental animals, the pqtential influences
of breed, age and sex could not be adequately balanced in the design, so these were
considered as binary covariates in the analyses. For age, 'young' animals (up to and
including two years) were separated from 'mature' or 'aged'. The two levels of sex were
male (steers) and female, although the latter were more dominant in the sample..

In a minor number of cases, the measured level ofpesticide was below the limit of
detection. To omit these observations would be incorrect, and result in upward bias of the
estimated levels, as these are legitimate observations. As these values were known to be
somewhere in the range of zero to the detection limit, the standard of setting them all to half
of the detection limit was used. Also, any observations recorded as 'trace of pesticide' were
set to the limit ofdetection. Any time by treatment groups which had all replicate animals
below the limit of detection were omitted from the analyses, as their variance (being zero)
could not be assumed poolable with other (variable) groups.

Results

Of the 19 sample distributions of pesticide levels, all were positively skewed (as
expected), with 15 of these departures from normality being significant (P<0.05).Their
average skewness coefficient (gl) was 2.2, which is quite severe. Because of this, and to
stabilise variances, all concentrations data were subjected to the natural log (In)
transformation prior to analyses. Following this, the average skewness of the distributions
was -0.1, which indicates that they were then virtually symmetrical, in agreement with the
underlying assumptions of the analytical method.

For each analysis, all possible covariates were trialed, having first fitted the base
factorial design of application method by time (including their interaction). In some of the
analyses a couple of covariates could not be fitted, because (for example) all or most of the
animals were of the one breed type. As well as being added in a step-forward manner, the
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covariates were also fitted as a saturated model (where appropriate) and screened
individually.

Overall, the covariate of 'dip concentration' had no measurable effect, probably
because of the good experimental control over these values. With generally very narrow
ranges of dip concentrations, these had no effect on subsequent levels in the animal tissues,
although this finding would probably not hold ifwider ranges were observed. For these trials,
dip concentration was excluded from further consideration.

The effects of 'age' and 'sex' were minor (if any), and also varied in their direction.
There was certainly no strong or consistent effect of either of these, although the 'sex' effect
could not be comprehensively tested, as only a few trials had sufficient balance in this factor.
Hence, these two covariates were also excluded from further analyses.

The remaining covariates, namely 'breed', 'weight' and 'fat depth', all influenced
resultant tissue concentrations, more than"could be expected by mere r~dom chance. 'Breed'
was the strongest effect, and with it either of the other two contributed strongly. All three
could not be included, due to high degree of correlation between weight and fat depth, as
listed in Table 2. It is pleasing to note the virtual independence between breed and the other
factors, indicating the sample animals covered a good range of these variables in each breed
group, which increases confidence in the results.

Also given in this table are the correlations between concentrations measured in
different body sites of the same animals, which (as expected) tend to be significant and rather
high. It is interesting to note that a slope ofone represents equal responsiveness in
concentrations between the two sites. Slopes greater than one indicate that the loin
concentrations are more responsive to changes in levels, and vise-versa. Between the loin and
renal fat sites, results are mixed for the different chemicals. In the 'Taktic' trial, the liver
concentrations were much more responsive than those at the muscle site.

TABLE 1. Correlation Coefficients Between Variables (bold indicates significant, P<0.05)
Product Breed Breed vs. Weight Chemical Loin vs Slope(Y=Loin
Name vs. Fat depth vs. Fat Renal Fat X=Renal Fatt

Weight depth Concs.+
Barricade 0.08 0.10 0.66 Cypermethrin 0.65 0.98
's'

Chlorfenvinphos
Tixafly 0.26 0.07 0.51 Deltamethrin

Ethion
Bayticol 0.16 Flumethrin
Taktic 0.15 0.14 0.53 Amitraz
Grenade 0.10 0.06 0.51 Cyhalothrin
+Except for 'Taktic', which is Muscle vs. Liver Concentration

0.92
0.82
0.85
0.84
0.53
0.88

2.62
0.93
0.48
0.34
0.07
0.40

The dependencies between weight and fat depth mean that either of these covariates
can be fitted with breed, but not both. Their independent effects could only be estimated in a
trial with sufficient balance of all three factors. Statistically, the degree of improvement in the
models from fitting weight or fat depth were virtually identical. Biologically, it was felt that
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fat depth was the more meaningful explanatory variable, as increased fat content in the
animal tends to dilute the pesticide concentration. Whether or not increasing weight also has
a dilution effect which is independent and in addition to that of increasing fat depth, or
whether this effect is apparent only because of its correlation with fat depth (heavier animals
have higher fat depths) is open to conjecture, and could not be determined from these data.
Hence, for all analyses of covariance, two covariates (breed and fat depth) were fitted for
consistency. Their effects in these analyses, as measured by the combined degree of residual
variation explained, and their individual slopes, are listed in Table 2.

TABLE 2. Degree of Variation Explained (R2
), and Slopes ofCovariates (bold: P<0.05)

Product Name Chemical Site on Number of RL. Slope for Slope for
Animal Replicates (%) Breed Fat

depth
Barricade'S' Cypermethrin Loin Fat 135 51.3 -0.57 -0.071

Renal Fat 26 35.0 -0.35 -0.018
Chlorfenvinphos Loin Fat 135 22.8 -1.12 0.042

Renal Fat 26 37.5 -1.20 0.071
Tixafly Deltamethrin Loin Fat 99 9.5 -0.36 -0.017

Renal Fat 23 38.3 -0.31 -0.032
Ethion Loin Fat 99 14.7 -0.40 -0.025

Renal Fat 23 57.7 -0.47 -0.012
Bayticol Flumethrin Loin Fat 54 0.6 - -0.011

Renal Fat 54 2.3 - -0.024
Taktic Amitraz Muscle 66 0.3 0.04 0.001

Liver 66 12.3 -0.46 -0.016
Grenade Cyhalothrin Loin Fat 84 20.4 -0.45 -0.030

Renal Fat 16 8.4 -0.26 -0.015

The covariates generally contributed a good degree of explanation, of up to 58 % of
the residual variation. This has a major effect on the estimated level ofprecision in the
analyses. Considering the breed effect, this was (virtually) always negative, with a mean
value (weighted by the number of observations) across analyses of -0.54. This value applies
to the In-transformed scale, which has an interpretational advantage ofany difference
representing a constant proportional shift, regardless of the actual concentration level. The
.estimated value (-0.54, with a 95% confidence limit of CI95% = -0.97 to -0.11) thus converts
to a proportion of 0.58, meaning that, for a given residue in aBos taurus animal, a
corresponding Bos indicus animal will have (on average) 0.58 (CI95% =0.38 to 0.89) of this
level, or 42 % less (CI95% =11 % to 62% less).

The effect of fat depth was also mostly negative (as expected), with a weighted mean
slope of -0.0097. Via the exponential back-transformation, its effect is also proportional, as
illustrated in the following figure. For example, an animal (of given breed) with 20mm fat
depth will have 'a residue level approximately 9 % lower than one with 10 mm, and a 40 mm
animal should have a concentration 32 % lower than a zero fat depth animal.
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Average Percentage Decline in Pesticide Concentrations
for Increases in Fat Depth
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20

Fat Depth

30 40

The above results were auxiliary to the main investigation, which was to show
response surfaces for each of the products over time. For the Bayticol dip treatments,
analyses were not conducted, as over 90 % ofthe 144 observations were recorded as below
the limit of detection. Resultant patterns reflected only random drift ofoccurrences over ,
treatments and time. For this product, only the pour-on treatments warranted analysis. Results
of the analyses of covariance are summarised in Table 3. Here, the interaction terms (where
estima1?le) or the days terms were consistently significant (P<0.05), justifying presentation
and interpretation of the full treatment by time means, rather than ,a summarisation of main
effects. For each analysis, these are presented in the following series of figures. These means
are adjusted for the covariates in the analyses, and have been back-transformed from the In­
scale to concentrations in mg/kg. This back-transformation alters the relativity between
means in different vertical regions, with more precision in the lower values (as is logical).
For this reason, two example means are marked on the graphs (with plus and minus one
standard error) to indicate the degree ofvariability, at the lower and upper regions of each
graph. Intermediate values can be visually estimated from these.

MRC TRIAL REPORT 2/21/96 70



Appendix B Section 1 Project DAQ.096

TABLE 3. Variance Ratios (F-test) from Covariance Analyses (bold: P<0.05)
Product Chemical Site on 'Treatment' 'Days' Interaction
Name Animal Effect Effect
Barricade'S' Cypermethrin Loin Fat 9.5 4.1 2.7

Renal Fat 3.2 1.8 0.6
Chlorfenvinphos Loin Fat 3.1 45.7 1.9

Renal Fat 2.9 7.1 0.3
Tixafly Deltamethrin Loin Fat 12.9 10.3 2.1

Renal Fat 0.2 0.3 lA
Ethion Loin Fat 9.3 1.7 2.0

Renal Fat 15.4 2.0 1.3
Bayticol Flumethrin Loin Fat 38.3 2.7 2.0

Renal Fat 37.6 3.0 2.4
Taktic Amitraz Muscle - - 3.3

Liver - - 5.6
Grenade Cyhalothrin Loin Fat 3.0 4.7 3.4

Renal Fat 0.2 3.2 004
Arrest Deltamethrin Precaudal - 1.1 -
Diazinon 200 Diazinon Loin Fat - 3.4 -

Renal Fat - 9.2 -
Supona Chlorfenvinphos Loin Fat - 0.2 -

Renal Fat - 0.4 -
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Abstract

--Following commencement of project DAQ.096 studying residues oftickicides in
cattle MRC identified potential residue problems due to stringent buffalo fly control
regimens instituted in northern NSW. These rigorous treatments were in response to
animal welfare concerns over buffalo fly irritation during peak infestation.
It was considered necessary to measure residues in cattle treated with all registered
buffalo fly formulations including sprays, one pour-on and backrubbers.
Results indicated that one spray required review for the stated withholding period.
Importantly for export product where the comparison is made against import country
tolerances, several of the treatments required extended Export Slaughter Intervals
(ESI). One preparation exhibited residues well above import country tolerances and
received a 'Not Recommended' status.
The Australian industry context now reveals a broad acceptance of the 'ESI concept'
by producers, agents and processors.
Regulatory guidelines for ectoparasiticide registration now contain protocols similar
to those used in DAQ.096 and DAN.084.
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Background

MRC had already recognised the problem of residues in export beef following
pesticide treatment of cattle in response to cattle tick regulatory requirements in
NSW and QLD. A major component of this recognition was MRC agreement, in
November 1993, to fund a research project titled, "Pesticide Residues in Export
Beef Produced under Typical Farm Situations within Tick Infested Areas of Qld and
NSW", (DAQ.096) which will investigated residues in export beef created by
normal pesticide treatment practises for cattle tick arising mainly froW regulatory
requirements. Early results from an initial treatment with Barricade S
(cypermethrin and CVP) suggested that residues above USA tolerance levels are
possible in loin fat of lean animals for up to fifteen days after a [mal treatmeJ?-t.

Following the most recent residue notifications serious reconsideration of cattle tick
regulatory dipping policies has occurred. Schemes are being implemented to
minimise residues by minimising dipping and by withholding or testing stock which
are known to have been dipped. In addition, some ad hoc recommendations have
been promulgated ego producers are asked to treat cattle only once in the twenty one
days prior to slaughter.

The identified residue problems of dipped cattle highlighted th.e likelihood of
residues due to other, usually unregulated pesticide usage. In particular, on farm
treatments for buffalo fly and lic~ have considerable potential to leave residues of
concern in export meat. In coastal areas of NSW north of Kempsey, cattle are
treated for buffalo fly during summer and autumn. NSW Agriculture survey figures
showed that the mean interspray period for buffalo fly was seventeen days, with
treatments twenty one days apart being the most common. Nevertheless, 40% of
producers sprayed at fourteen days or less, while 14% sprayed at seven day
intervals. Anecdotal evidence suggested an increase in the frequency of short
interval applications in the two seasons since the survey was completed. The
majority of the short spray intervals were associated with Barricade Sand Cypafly.

The potential for serious residue problems with buffalo fly treatments can be further
emphasised by consideration of their recommended concentrations relative to that
used for tick control. For instance cypermethrin in tick dips is at 100ppm as
Barricade but is used at 1,OOOppm as cypafly buffalo fly spray, and cyhalothrin as
Grenade is at 70ppm in dips but 2,OOOppm in buffalo fly spray! There is anecdotal
evidence to suggest that as resistance develops usage above recommended
formulation strength becomes endemic.

Thus this project was instigated to ensure continued access to USA and other export
markets for Australian beef. Construction of incurrence/depletion curves will
enable predictions to be made of treatment regimes that will produce residue levels
below tolerance levels (or MRLs) of countries that import Australian beef. It should
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Background

also be possible to design regulatory and management practices that minimise
pesticide treatments.

It will also be possible to estimate loin fat residue levels for carcases with known
residues levels in renal fat. It will therefore be possible to predict the prevalence of
residues above trading partners tolerance levels (or MRLs) in exported product
using NRS data.

Any testing regimes instituted in Australia, either research or targeted surveys, can
be identified to the regulatory agencies of countries importing Australian beef as
"proactive" initiatives which should markedly reduce the possibility that, if further
detections above tolerance level (or MRL) were to be made by an importing
country, Australia would be required to enter a large, open ended program similar
to that commenced in 1987 following organochlorine detections in America.
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Summary Of Research Outcomes

Withholding Periods
For all preparations trialed, the statutory WHPs were found to be adequate for all
active constituents except one. For the cyfluthrin (Bayofly) treatment two carcases
recorded loin fat residues of 0.34 mg/Kg on day 2 and 0.36 mg/Kg on day
3,(Australian MRL=0.2 mg/Kg). Another carcase at day 7 had a loin fat residue close
to the Australian MRL at 0.18 mg/Kg. The MRC Acaricide Research Steering Group
has requested that the National Registration Authority review the nil withholding
period.

Export Slaughter Intervals
Cypajly and Swot Buffalo Fly Insecticide,active:cypermethrin.
At a 21 day intertreatment interval the ESI is nominated as the withholding
period(WHP) of3 days.Owing to the residues ofcypermethrin present after 3 days when
a 14 day intertreatment interYal was used it was decided that the NRA be requested to
include the 21 day intertreatment stipulation on the label.
Looking at the results for the two cypermethrin preparations, Cypafly and Swot Buffalo
Fly Insecticide, it is difficult to justify the statutory 3 day WtIP, in view of the fact that
the highest concentrations detected occurred beyond day 8.
Sumifly Buffalo Fly Insecticide,active:ftnvalerate.
As residues were virtually non existent for this treatment, a nil ESI was recommended,
the same as the WHP.
Bayojly Buffalo Fly Insecticide,active:cyjluthrin.
An ESI of 21 days was recommended due to the fact that residues did not fall below the
USA tolerance until 22 days.Two animals were condemned on the basis of the
Australian MRL so the NRA was supplied with the data and requested to review the
WHP ofnil.
Coopajly, buffalo,stable and housejly,and lice pour on insecticide,active:deltamethrin.
An ESI of 30 days was recommended because residues were still high at the 20 day
sampling but had declined to near limit ofdetection at the final sampling at 30 days.
Grenade Cattle Dip and Buffalo Fly Spray,active:cyhalothrin.
It was not possible to recommend an ESI for this product due to the failure of residue
levels to decline to near the USA tolerance by day 30.
Nucidol,Diazinon 200,BuffFly Di backsprays,active:diazinon.
An ESI of 3 days, the same as the WHP, was recommeded due to residues of less than
detection or only slightly above detection for all sampling days.
Nucidol,Diazinon 200 backrubbers,active:diazinon.
An ESI of 10 days was recommended with a proviso that this was only necessary where
the Canadian market was relevant because of a seven times lower MRL for
diazinon.The WHP of3 days still applies.
Supona Buffalo Fly Insecticide backrubber,active:chlorfenvinphos.
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Summary Of Research Outcomes

It was possible to recommed a nil ESI, the same as the WHP, due to residues well below
tolerances at all samplings.

Residual Concentrations In Perirenal Fat Compared To Subcutaneous
Fat.
The relationship between subcutaneous,i.e.loin and perirenal fat residues,(labelled S
and P in the table below)was satisfactorily modelled by simple linear regression for
each insecticide. A summary of these relationships is provided in the table below.
The Cypafly, Sumifly and Nucidol backspray treatments all had residues below the
limit of detection for a substantial number of samples and no relationship could be
derived.

1.1

0.43

0.94

0.46

1.8

.1.3

Chemical
Class

SP

SP

SP

SP

GP

GP

ActiveProduct Name

Statistical Analyses
The full and comprehensive report compiled by the project statistician is included as
Appendix A, Section 2 (pages 152 to 153) of this report.
As indicated in the report a model,represented by the following equation, was fitted
with and without the P8/carcase weight term and the deviance was unchanged.
Residue = S (time) + e
Where S( ) represents a smoothing spline and e is an error term. Therefore the
independant effects of the covariates P8 fat depth and carcase weight could not be
determined. A large proportion of the loin fat samples from the Cypafly (21 day),

Sumifly and Nucidol back spray group had residues that were below the limit of
detection (76%, 100%,96% respectively). No effect of the covariates on these
insecticide residues could be determined.
For the remaining treatments a significant relationship was found between loin and
renal residues by linear regression.
No effect of sex, age an.d breed was expe~ted to be found due to the restricted range of
these covariates within treatment groups.

Coopafly deltamethrin

Cypafly, Swot Buffalo cypermethrin
Fly Spray (14 day)

Bayofly Buffalo Fly cyfluthrin
Insecticide

Grenade Cattle Dip and cyhalothrin (spray)
Buffalo Fly Spray

Diazinon 200 diazinon (backrubber)

Supona chlorfenvinphos
(backrubber)
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Summary Of Research Outcomes

By reference to the table of PIS ratios in the DAQ.096 report the following
comparisons can be made(note that PIS is simply l/regression coefficient or slope for
the loin vs renal linear regression).
The PIS ratio for the synthetic pyrethroids cypermethrin and cyhalothrin, is confirmed
to be similar in dips and sprays.
In contrast, the PIS ratio for deltamethrin as a pour-on, is reversed relative to dips.
The PIS ratio for the organophosphates diazinon and chlorfenvinophos was similar to
that found for chlorfenvinphos in dip treatments.

Extension of Project Outcomes to Industry
In September 1994 NSW Agriculture organised a Buffalo Fly Management
Workshop. To assist with the successful promotion of the workshop an Integrated
Buffalo Fly Mangement Technical Manual was produced. As a result of the
workshop an ongoing consultative committee was establised between regulators,
graziers and retailers to assist with the reduction ofpesticide usage and the
implementation of alternative strategies such as fly traps.
NSW Agriculture has published management brochures,Controlling Buffalo Fly, for
the past two seasons emphasizing outcomes ofMRC residue trials and canvassing
alternative control strategies to pesticides.
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Main Research Report

PROJECT OBJECTIVES

1. Determine pesticide residues in export beef resulting from normal spray treatment
regimes for buffalo fly.

Normal treatment is to spray with the recommended concentration three times at 21
day intervals.

An additional treatment has been included for cypermethrin. This is three
treatments at 14 day intervals. This treatment is normal in some infested areas.
The pesticides to be tested are cypermethrin, fenvalerate, cyfluthrin, cyhalothrin
and diazinon.

2. Determine pesticide residues in export beef resulting from "pour on" treatment
containing deltamethrin, using the recommended treatment interval of21 days.. .

3. Determine pesticide residues in export beef resulting from impregnated back
rubber treatments with diazinon and chlorfenvinphos.

4. Determine the effect of time elapsed between treatment and slaughter on pesticide
residues.

5. Determine the effect of fat level (P8 site), weight, age and breed on residue levels.

6. Correlate loin fat and pesticide residue levels in commercial export pack core
samples with renal fat sample levels as taken by NRS.

7. Integrate the results into joint recommendation for chemical manufacturers and
Government agency extension programs for the cattle industry.
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Main Research Report

SAMPLING SCHEDULE
The following table defines the number and type of samples proposed for each
treatment.

3 6 6* 6*. 3 3 5
3 3 6* 6* 6 6 3 3 5

5 5 5* 5.* 5 3 5

~[i:::::~::::: ::::::I::[[[:::I::::~::::::::::::::m::[:::[::[::I:::::I:[:~:~~~:::::[:::::::::~[:;[:[~::::::::: 5 5 5* 5* 5 3 5
* Collection of renal fat and export pack core samples in addition to loin fats.

I:;::::;:::::j::[}=::::::;~:;::[;t· ;·::.;:::::~:::::t::[:i: .. ·:::.:L::::::::::···:~ ..:...:::~:::}::::.:: .:·;::·:::::::::;;::;;::::::.:T~~TUNT;:::":::[;i:~::;:::.::~::i:;:::: ..:t::::: ...i~f::::~;::i ..::;::;;::...:;: ··::::::~:{;;·;Jf:: .."....:::;::... :·:::::;::;::::::::1

;~::::::~::~;:[~[:~::[::::[::::::~:~::::::::::I:l:m~:l::!)I:::I::~:~~::~:::I::::::::I::I~: 2 2 6* 6* 6 6 3 3 5
::j::~~~~~:~:[::::~:~::::I::::~::::::::::tm:::t~li~::~l::::::::::~:~:::~:I::::::::::::::::::::::: 3 3 6* 6* 6 6 3 3 3 5

::::~:::::::::::::::::::::::::::::::::::::::::::::::i~~[~[~[:~::IU::::::jI::~:::::::::~:::::~:::::::::::::::::::::::::::~:~:[ 3 3 6* 6* 6 6 3 3 5

::::~~~IIII::::::::::[::::::::::::::~:t[~~:~I:~:I:::::::I~:~~~:II::::::::::~:::::::::::::::::I[::~J 3 3 6* 6* 6 6 3 3 5
3 3 6* 6* 6 6 . 3 3 5

Al = Cypafly; cypermethrin, 200ml per a..'1imal of 950mg/L (ie ppm), back
spraY,3 times at 21 day intervals.

A2 = Swot; as for AI, but at 14 day intervals, 3 times.
B = Sumifly; fenvalerate, 200ml per animal of 1,000mg/L, back spray.
C = Bayofly; cyfluthrin, 200ml per animal of2,000mg/L, back spray.
D = Coopafly; deltamethrin, 3-l5ml per animal of25,000mg/L, pour on.
E = Grenade; cyhalothrin, 100ml per animal of2,000mg/L, back spray.
F = Nucidol, (or Diazinon 200 ofBuffifly Di); one treatment 500ml per animal of

800g/L back spray and back rubber at 10,000mg/L
G = Supona; chlorfenvinphos, at 1O,000mg/L, back rubber.

NB. Where cattle were under departmental or reputable control and no previous
treatment was verifiable, hair samples were not taken. A similar consideration was
used for control animals.

CATTLE TREATMENT and SAMPLING

Details of cattle treatments and sampling are included in the Results and Discussion
section.

CORE SAMPLING

These samples were taken from normal frozen export packs derived from the treated
cattle.The normal export coring protocol was followed with two standard size augers
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taken from each pack.The complete sample was melted and the combined
homogenised sample was analysed.

Synthetic Pyrethroids

Cypermethrin, Fenvalerate, Cyfluthrin, Deltamethrin, Cyhalothrin.
A modification of the Mills (1959) procedure as described in the Pesticides Analytical
Manual, second ed. (1994) of the United States FDA,section 304 ,p15 Wl:,lS used. The
fat sample was dissolved in petroleum ether and extracted twice with 40 ml of
Acetonitrile. The combined extracts were reduced and then adsorbed and eluted from
10% water deatctivated florisil columns with 50% diethyl/ether. Residues were
quantified and confirmed using gas chromatography with electron capture detection
on 0.521lm or 0.321lm DBI DB5 or DBl701 phases (J&W).

Organophosphate Pesticides

Diazinon and Chlorfenvinphos

The method that was used is a modification of the Mills, Oxley, Gaither procedure.
The modification was necessary to obtain at least 80% recoveries for all analytes.

Fat was isolated by repetitive extractions with hexane. The analytes were extracted
from the hexane/fat solution with acetonitrile and then back extracted into hexane by
aqueous dilution of the acetonitrile extract. The solution was then purified by passage
through a Florisil column. The final extracts were examined by gas-liquid
chromatography with electron capture detection.

Quality Assurance

During the course of the trial formal proficiency tests involving cypermethrin,
deltamethrin, cyfluthrin, fenvalerate and diazinon were completed. Samples
containing several of the synthetic pyrethroid residues were exchanged with the ARI
Residue Laboratory for interlaboratory comparisons.
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I· .. ::: .··.·:·:·:(:··::·... :-:-::.:::r:::::::i':-:::::::f: :'.~:\': ..·.:.::::::'::·:.:::}:::~$.lt!;I§;::!~:~·.i)~§:9Y§~!9N::::·::·:':'.'.::.:::.::: .'.:::{:::;:::{:' '::':'::':':'. ::·:.:::::::::::,:'::';:::::;::::·;:),:1

The results for each treatment are included as follows in order of treatment in the
Sampling Schedule.
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Composition: 950mg/L cypermethrin as "Cypafly"

Withholding period: 3 days

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.5

USA 0.05

Codex 0.2

Sampling Schedule
Cattle (cows) owned by the Northern Cooperative Meat Co. at Casino were treated
using a diaphragm pump powered by a small petrol engine. Verifiable company
records show no buffalo fly treatments this season. The delivery was calibrated for
time per 200ml application and total mixture delivered was correct according to
delivery container volumes. The first spray interval was 21 days, the second spray
interval was 20 days to allow for slaughter synchronisation with treatments B,C,D
when a 3 day withholding period was provided.

See

See

Appendix B for actual spray concentrations and recohunended
application rate.

Appendix C for weights and age ofcattle.

Owing to the large number of samples with residues below the level of
report,LOR,it was not possible to determine any significant relationship between
residue and time,or the dependance of loin fat residue on any other factor.
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Composition: 950mg/L cypermethrin as "SWOT"

Withholding period:

MRL:

3 days

Sampling Schedule
Cattle,sourced from six different properti~s,were purchased at a local sale and
were transferred to Pearces Creek Substation ofWollongbar Agricultural
Institute. The.group comprised yearling and older crossbred steers in store
condition. Some residues of cyhalothrin were detected in fat samples probably
owing to this group being run in a single mob with treatment group E. No
cyhalothrin was detected in hair samples.,prior to treatment. Treatment was with
battery powered "Silvan" pump and tank with calibrated time for 200ml
delivery.

See

See

Appendix B for actual spray concentrations and recommended
application rate.

Appendix C for weights and age of cattle.

Residues reached a maximum average of 0.05 mg/kg at day 10,the tolerance
level in the USA.The maximum loin fat residue reached 0.12 mg/kg,half the
Australian MRL.The ESI for this treatment was thus set at the witholding
period of 3 days with a stipulation that the 21 day intertreatment interval
applied.Perirenal fat residues were,on average ,a factor of 1.3 higher than
loin,(subcutaneous), residues. Core pack residues were on average lower than the
combined averages for all tha loin and renal fat samples on day 8 and day 11 ,i.e.
0.023 mg/kg core pack vs 0.065mg/kg for day 8 average residue.For day 11 the
comparison was 0.059mg/kg core pack and 0.062mg/kg for the average of loin
and renal.
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Composition: 1,000mg/L fenvalerate as "SUMIFLY"

Withholding period: NIL

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.2

USA 1.5

Codex 1

Sampling Schedule
Cattle, styled "E.E.C. Steers" owned by the Northern Cooperative Meat Co. at Casino
were treated using a diaphragm pump powered by a small petrol engine. The delivery
was calibrated for time interval required for a 200ml application and total mixture
delivered was correct according to delivery container volumes. Company records
verified no previous treatment during that buffalo fly season.

See Appendix B for actual spray concentrations and recommended
application rate.

See Appendix C for weights and age ofcattle.
Due to all the loin samples having residues below the LOR no relationships could be
determined between residue and time or any other covariate. The ESI was set at nil
the same as the WHP.Perirenal residues were detectable and higher than loin at day
7.Both core pack samples were less than LOR.
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Composition: 2,000mg/L cyfluthrin as "Bayofly"

Withholding period: NIL

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.2

USA 0.05

Codex ---

Sampling Schedule
In January 1994 treatments were commenced according to the treatment Schedule using
Northern Co-Op Meat Co. cattle. After treatment was completed formulation analysis
revealed that the second of three treatments was half strength. It was likely this had occurred
due to only one sachet instead of two being mixed in 10 L The treatment was repeated
starting in December 1994 using steers owned by Northern Co-Op Meat Co. Treaiment was
with a car battery powered "Silvan" pump with a volume marked tank. Application was
metered by time for 200ml delivery. Tank volume was also monitered for correct application
rate. The second,(correct)treatment was commenced in December 1994 using cattle supplied
by the Northern Cooperative Meat Company at Casino.The herd comprised aneven line of3
&1/2 to 4 year old hereford steers. Results for both treatments are reported as follows.
Company records verified no previous treatments for each group of cattle in each buffalo fly
season.

See

See

Appendix B for actual spray concentrations and recommended application
rate.

Appendix C for weights and age of cattle.

The residues of cyfluthrin steadily declined from an early plateau. Two carcases had to be
condemned at day 2 and day 3 for levels of 0.34 mg/kg and 0.36 mg/kg which exceeds the
Australian MRL of 0.2 mg/kg. A recommendation was made to regulatory authorities that the
nil witholding period be reviewed. The ESI was set at 21 days because residues did not
decline to below the USA tolerance of 0.05 mg/kg until day 22. Caution is required in
interpreting the P/S ratio in the table above because this ratio as calculated is the inverse of the
linear regression slope. The regression equation derived has a loin axis intercept of 0.024
mg/kg. If the perirenal residues are averaged and divided by the average of the matching
subcutaneous(loin) sample residues the ratio becomes 0.85. The core pack sample residue
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levels are lower than the average of the combined loin and renal residue levels of 0.10 mg/kg
on day7 ,but in a similar range for day 10 where the average is 0.070 mg/kg.
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Treatment Group C Cyfluthrin (3 x 21 d)
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Treatment Group C+ Cyfluthrin (3 x 21d)
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Composition: 25,000mg/L deltamethrin as "COOPAFLY"

Withholding period: NIL

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.5 (NSW) 0.1 (QLD)

USA (0.01)

Codex 0.5

Sampling Schedule

Cattle (cows) owned by the Northern Co-Op Meat Co. were treated with the measured
dose of pour-on chemical for the estimated weight of each animal. Company records
verified no previous treatment during that buffalo fly season.

See

See

Appendix B for actual spray concentrations and recommended
application rate:

Appendix C for weights and age of cattle.

The residues of deltamethrin did not fall to below 0.02 mg/kg until day 30 so an ESI
of 30 days was set in order to comply with the USA market.The core pack samples
had residue levels much lower than the residues in loin and renal samples.The slope
obtained in the linear regression of loin residues had a relatively high standard error of
0.378 +1- 1.07.
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Main Research Report

Composition: 2,000mglL cyhalothrin as "GRENADE".

Withholding period: NIL

MRL OR TOLERANCE LEVEL (USA)
mglKg

Australia 0.5

USA (0.02)

Codex ---

Sampling Schedule

Cattle were purchased at a local sale and were transferred to Pearces Creek substation
ofWollongbar Agricultural Institute. The group comprised yearling and older
crossbred steers in store condition. Six different properties provided cattle for the trial
group which also included split treatment of the same mob for cypermethrin
(Treatment group A2). No cyhalothrin was detected in hair samples. Treatment was
with a battery (12V) powered pump and tank, "Silvan", with a 100ml metered dose,
calibrated by time and checked post treatment by tank residual volume.

See

See

Appendix B for actual spray concentrations and recommended
application rate.

Appendix C for weights and age of cattle

Residues plateaued between day 15 and day 30 well above the USA tolerance of 0.02
mglkg so this perparation was designated 'Not Recommended' for usage.The core
pack residue sample was lower than the combined day 7 loin and renal residue
average at 0.11 mg/kg.The linear regression of loin residues on renal gave a slope of
0.555 but with a standard error ofO.212.The loin axis intercept of the regression line
was also quite high at 0.044 mglkg.The average of renal sample residues on day 7
divided by the average for the matching loin samples was 1.03.
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Main Research Report

Composition:' 800mg/L diazinon as "NUCIDOL"

Withholding period: 3 days

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.7

USA 0.7

Codex 0.7

Canada 0.1

KU. 0.5

Sampling Schedule

Cattle (steers) owned by the Northern Co-Op Meat Co. were treated once with a
diaphragm pump powered by a petrol engine. Application nite was metered for
delivery time and checked against residual container volume after treatment.
Company records verified no previous treatment during that buffalo fly season.

See

See

Appendix B for actual spray concentrations and recommended
application rate.

Appendix C for weights and age of cattle

Due to the large number of fat samples with diazinon levels below LOR the ESI was
set at the witholding period of three days,for the spray.No other relationships could be
determined.
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Main Research Report

Composition:

Withholding period:

Mrl Or Tolerance Level (USA)

Sampling Schedule

10,000mg/L diazinon as "DIAZINON 200"

3 days

See Diazinon Spray

Animals slaughtered at 1 and 2 days post treatment were exposed to the backrubber for 10
days. All other animals were exposed for at least 19 days prior to slaughter. This trial was
conducted at a time when buffalo numbers are traditionally low.
A salt lick was placed near the backrubber to ensure regular use. However this inducement
was not required as the cattle were seen to be covered with oil soon after the backrubber was
introduced to the paddock and used it regularly thereafter.
The animals were held in a paddock without access to a backrubber for the specified time
period prior to slaughter. This trial was conducted at QDPI, Utchee Creek Research Station,
Innisfail, North Queensland. Previously untreated stock were supplied.

See Appendix C for weights and age of cattle

Residues of diazinon were well below all tolerances except the Canadian of 0.1 mg/kg and the
ESI was set at 10 days only for the Canadian market,the witholding period still applied as the
ESI for all other markets. Core pack samples were not taken as cattle were processed at a
domestic abattoir.Loin sample residues were higher by a factor ofmore than two than renal
samples,i.e. PIS of 0.43 which is not unexpected owing to the backrubber formulation being
applied diectly to the loin in many instances at very high concentrations. There was no
formulation sampling due to expected unreliability and variability within each applicator.
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Main Research Report

Composition: 16,000mglL chlorfenvinphos as "SUPONA"

Withholding period: NIL

MRL OR TOLERANCE LEVEL (USA)
mgIKg

Australia 0.2

USA 0.2

Codex 0.2

Sampling Schedule

All animals in the trial were exposed to the backrubber for a minimum ofthree weeks.
The backrubber was then either removed or the animals were placed in an adjacent
paddock prior to slaughter. The buffalo fly challenge was significantly high to ensure
regular usage. This trial was conducted at QDPI, Utchee Creek Research Station,
Innisfail, North Queensland. Previously untreated stock were supplied.

See Appendix C for weights and age of cattle

Residues of chiofenvinphos never approached even half of the intematinal tolerance
at 0.2 mglkg so the ESI was set at the witholding period of nil. Core pack samples
could not be taken because cattle wwere processed at a domestic abattoir.Loin
residues were ,not unexpectedly ,on average double the renal residues.
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Main Research Report

Concentration (mg/Kg)
Time Between Treatment and Slaughter (Days)

1 2 4 7 10

Loin Renal Loin Renal Loin Renal Loin Renal Loin Renal

0.00910 0.00S12 0.0223 0.006 0.01 12 0.006 <0.0051
6

0.01616 0.00710 0.00614 <0.005 0.0217 0.01 0.011 15

<0.0052 0.00i5 <0.0059 <0.005 <0.0051 <0.005 <0.0051
0 4 0

0.00i8 0.00716 0.0215 0.01 0.03 10 0.006 0.00914

<0.0058 0.011 11 <0.0059 <0.005 <0.0051 <0.005 0.01 8

3

Superscnpt IS PS fat depth (mm).
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Recommendations and Observations

GENERAL DISCUSSION.

The promulgated ESIs are inluded in an MRC document listed in the DAQ.096
Report,Appendix A,"EXPORT SLAUGHTER INTERVALS for CATTLE
ECTOPARASITICIDES,SEPTEMBER 1995". There has been wide acceptance by
producers,agents and processors of the ESI concept. In general, corepack samples
have been shown to have lower residues than the corresponding averages of loin and
renal samples,but it would be advisable to treat this conclusion with caution.
Individual samples could still provide spot levels unrelated to average values. In
general this trial did not reveal a relatioship between residue and p8 depth of carcase
weght,in contrast to the dip trial conducted in Queensland.Carcase weight and P8
depth,however demonstrated the expected high correlation. Good correlatiol)s
between loin and renal residues were shown but in the absence ofa consistent
relationship for all pesticides it was not possible to recommend that loin be substituted
for renal as the regulatory tissue for pesticide testing. Nevertheless for a particular
pesticide it may be possible to predict loin residues from current renal sample results.
Owing to the narrow range of ages,breeds and sex within each treatment it would not
have been possible to derive any effect of these variables(covariates) on residue level.
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APPENDICES

Prepared by Stephan Morris, Biometrician, NSW Agriculture.

1) Introduction.

In this study, 10 insecticide treatments were appli~d to cattle groups
containing 25 to 36 cattle. At various times after application, subgroups of 3 to 6
animals were randomly selected from each treatment group and slaughtered. Carcass
weights, P8 fat depth and residues in loin samples were recorded at each slaughter.
Residues in renal samples were also recorded at two consecutive times during the
slaughter schedule of each group.

The aim of the study was to determine the effect on residues of time elapsed after
application, P8 fat and carcass weight. It was also of interest to examine correlations
between loin and kidney (renal) residue levels.

2) Analyses.

I .
A large proportion of the loin samples from the Cypafly, Sumifly and Nucidol back
spray groups had residues that were below the limit of detection (76\%, 100\% and
96\% respectively) and no effect of the covariates on these insecticide residues could
be determined.

A preliminary analysis of the relationship between P8 fat depth and carcass weight
demonstrated significant positive correlations for six of the seven remaining treatment
groups. Therefore the independent effects of these covariates on loin residues could
not be determined.

The effect of time, P8 or carcass weight on loin residue levels was analysed by fitting
the additive model (Hastie \& Tibshirani (1989)):

residue = s(time) + sex) + e

where the function sO represents a smoothing spline, x is either P8 or carcass weight
and e is an error term assumed to be normally and independently distributed about O.

The additive effect ofP8 and carcass weight was assessed by dropping their terms
from the models and comparing the resulting change in model deviance to the
appropriate chi-squared statistic. It was found that P8 and carcass weight had no effect
on residues for all insecticides.
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APPENDICES

However, a significant trend with time was found for all treatments.

L
The relationship between loin and renal residues was well fitted by a simple linear
regression for each insecticide. However, it is important to note that this relationship
may have changed if renal samples had been taken at every slaughter rather than on
two consecutive occasions early in the trial.

Summaries of the model parameters are contained in table 1.
-

INSECTICIDE INTERCEPT (se) SLOPE (se)' R':

A2 Cypafly (14d) 0.002 (0.008) 0.774 (0.116) 78%
Cl Bayofly(l/2 strength) 0.007 (0.006) 0.781 (0.140) 88%
C Bayofly 0.024 (0.007) 0.952 (0.053) 96%
D Coopafly 0.006 (0.013) 1.069 (0.378) 44%
E Grenade 0.044 (0.025) 0.555 (0.212) 41%
F2 Nucidol backrub -0.064 (0.052) 2.330 (0.394) 82%
G Supona 0.002 (0.003) 2.183 (0:504) 71%

Table 1: Estimates ofparameters from regressions of loin residues on
renal residues for each treatment.

Reference:
Hastie, T. & Tibshirani, R. (1990) "Generalised Additive Models."
Chapman and Hall, London.
\end{document}
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APPENDICES

Treatment Date Proprietary Pesticide Nominal Calculated Application
No. Sprayed' Chemical (mgIL) (mgIL) Rate

Concentration Concentration

Al 24/01/94 Cypafly Cypermethr 950 703 200ml

14/02/94 in 800
700

06/03/94
A2 20/12/94 Swot Cypermethr 950 960 "at least"

03/01/95 in 850 200ml
870

16/01/95
B 24/01/94 Sumifly Fenvalerate 1000 1000 200ml

14/02/94 980
1140

07/03/94
C 19/12/94 Bayofly Cyfluthrin 2000· 1750, 1520 200ml

09/01/95 1960
1830

30/01/95
C+ 24/01/94 Bayofly Cyfluthrin 2000 1760 200ml

14/02/94
8201.

1680
07/03/94

D 24/01/94 Coopafly Deltamethri 25000 26200 3-15ml

14/02/94 n 26100
22500

07/03/94
E 20/12/94 Grenade Cyhalothrin 2000 1870 50-100ml

09/01/95 1440
1480

30/01/95
F 05/12/94 Nucidol Diazinon 800 210 500ml

150
5532

1 Second Bayofly applIcatIOn at half strength (non complIant WIth
experimental protocol), treatment repeated, reported as C+.

2 Two small subsamples of the diazinon (10ml in plastic vials) was taken as
well as 250ml. There is some evidence for rapid aging of made up
solutions.

N.B. Both backrubber treatment formulations were not sampled due to expected
continuous variations in concentration.
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