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ABBREVIATIONS

(Well-known abbreviations in general use are not included. Specific abbreviations for pesticide
degradation products, etc., may be used in the monographs and these are either identified where first
used or in a table within the monograph. Two-letter codes for pesticide formulations are given in the
Manual on development and use of FAO and WHO specifications for pesticides, 1** Ed., FAO Plant
Production and Protection Paper 173, FAO, Rome, 2002.)

AChE anti-acetylcholinesterase

ACN acetonitrile

ADI acceptable daily intake

AFID alkali flame-ionization detection or detector (equivalent to TSD, forerunner of NPD)
ai active ingredient

AR Applied radioactivity

ARfD acute reference dose

AUC area under the curve for concentration—time

BBCH Biologische Bundesanstalt, Bundessortenamt and Chemical industry.
BMDL,, benchmark-dose lower 95% confidence level

bw body weight

CA Chemical Abstracts

CAC Codex Alimentarius Commission

CAS Chemical Abstracts Services

CCN Codex classification number (for compounds or commodities)
CCPR Codex Committee on Pesticide Residues

CCRVDF Codex Committee on Residue of Veterinary Drugs in Food
CEC cation exchange capacity

CI chemical ionization

CvV coefficient of variation (RSD)

CXL Codex Maximum Residue Limit (Codex MRL). See MRL

d days

DAT days after (last) treatment

DCM dichloromethane

DFG Deutsche Forschungsgemeinschaft

DTsg time for 50% decomposition (i.e. half-life)

DTy time for 90% decomposition

2D-TLC two dimensional thin layer chromatography

dw dry weight

ECD electron capture detection or detector

EI electron-impact (ionization), now more usually electron ionization
EPA Environmental Protection Agency (usually US EPA)

eq residue expressed as ai equivalent

F, first filial generation

F, second filial generation

FAO Food and Agriculture Organization of the United Nations

FID flame-ionization detection or detector

FPD flame-photometric detection or detector

GAP good agricultural practice(s)



GC
GEMS/Food

GLP
GPC
GSH

HPLC
HPLC-MS
HPLC-UV
hr

HR

HR-P

IARC
IEDI
IESTI
IPCS
IR

ITD
IUPAC

JECFA
JMPR
JIMPS

LC
LC-MS
LCs,
LDs,
LOAEL
LOAEC
LOD
LOQ
LSC

M
MID
MRL

MS
MSD
MS/MS

NOAEL
NMR
NPD

OECD
om

abbreviations

gas chromatography; the detector system used is usually also abbreviated as a suffix
Global Environment Monitoring System—Food Contamination Monitoring and
Assessment Programme

good laboratory practice (i.e. the defined system, not in the general sense)
gel-permeation chromatography

glutathione

high-performance liquid chromatography

high-performance liquid chromatography — mass spectrometry

high-performance liquid chromatography with UV absorption detection

hour

highest residue in the edible portion of a commodity found in trials used to estimate a
maximum residue level in the commodity

highest residue in a processed commodity calculated by multiplying the HR of the
raw commodity by the corresponding processing factor

International Agency for Research on Cancer
international estimated daily intake

international estimate of short-term dietary intake
International Programme on Chemical Safety
infrared spectroscopy

ion-trap detector or detection

International Union of Pure and Applied Chemistry

Joint Expert Committee on Food Additives
Joint Meeting on Pesticide Residues
Joint FAO/WHO Meeting on Pesticide Specifications

liquid chromatography

liquid chromatography — mass spectrometry
median lethal concentration

median lethal dose
lowest-observed-adverse-effect level
lowest-observed-adverse-effect concentration
limit of detection

limit of quantification

liquid scintillation counting or counter

molar = mole/L

multiple ion detection (mass spectrometric)

Maximum Residue Limit. MRLs include draft MRLs and Codex MRLs (CXLs). The
MRLs recommended by the JMPR on the basis of its estimates of maximum residue
levels enter the Codex procedure as draft MRLs. They become Codex MRLs when
they have passed through the procedure and have been adopted by the Codex
Alimentarius Commission.

mass spectrometry or mass spectrometric detector (suffix to GC- or LC-)
mass-selective detection or detector

tandem mass spectrometry

no-observed-adverse-effect level
nuclear magnetic resonance
nitrogen/phosphorus detector

Organization for Economic Co-operation and Development
amount of organic matter in soil



SD

SPE
STMR
STMR-P

TAR
TLC
TRR
TMDI
TSD

USDA

US FDA
(MY

WHO

abbreviations X1

post extracted solids

processing factor

pre-harvest interval

parts per million (used only with reference to the concentration of a pesticide in a
diet, in all other contexts the terms mg/kg or mg/l are used)

octanol-water partition coefficient

raw agricultural commodity

relative density (formerly called specific gravity)

reference dose (usually in phrase “acute RfD”)

precision under repeatability conditions (measurements within one day or one run)
expressed as relative standard deviation (= coefficient of variation)

standard deviation

solid-phase extraction (may also describe a post-extraction clean-up process)
supervised trials median residue

supervised trials median residue in a processed commodity calculated by multiplying
the STMR of the raw commodity by the corresponding processing factor

tonne (metric ton)

total applied (or administered) radioactivity

thin-layer chromatography

total radioactive residue

theoretical maximum daily intake

thermionic specific detection or detector (equivalent to AFID, forerunners of NPD)

US Department of Agriculture
US Food and Drug Administration
ultraviolet (radiation)

the previous recommendation is withdrawn, or withdrawal of the existing Codex or
draft MRL is recommended
World Health Organization
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USE OF JMPR REPORTS AND EVALUATIONS BY REGISTRATION AUTHORITIES

Most of the summaries and evaluations contained in this report are based on unpublished proprietary
data submitted for use by JMPR in making its assessments. A registration authority should not grant a
registration on the basis of an evaluation unless it has first received authorization for such use from
the owner of the data submitted for the JMPR review or has received the data on which the summaries
are based, either from the owner of the data or from a second party that has obtained permission from
the owner of the data for this purpose.
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INTRODUCTION

The Report of the Joint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the
Environment and the WHO Core Assessment Group (JMPR), held in Rome, 3-12 October 2006,
contains a summary of the evaluations of residues in foods of the various pesticides considered, as
well as information on the general principles followed by the Meeting (JMPR, 2006). The present
document contains summaries of the residues data considered, together with the recommendations
made.

The Evaluations are issued in two parts:
Part I: Residues (by FAO);
Part II: Toxicology (by WHO).

For those interested in both aspects of pesticide evaluation, both parts and the Report containing
summaries of residues and toxicological considerations are available.

Some of the compounds considered at the Meeting were previously evaluated and reported on in
earlier publications. In general, only new information is summarized in the relevant monographs but
reference is made to previously published evaluations, which should also be consulted. In the case of
older compounds which are re-evaluated as part of the periodic review programme of the CCPR, a
review of all available data, including data which may have previously been submitted, is carried out.
Compounds evaluated for the first time and those evaluated in the CCPR periodic review programme
are identified in the Table of Contents.

Summaries of recommended MRLs, STMR and HR levels and assessments of dietary intake, are
published as Annexes 1, 3 and 4 in the Report, and reference is made to this report.

The name of the compound appearing as the title of each monograph is followed by its Codex
Classification Number in parentheses.

References to previous Reports and Evaluations of Joint Meetings are listed in Annex I.
Acknowledgements

The monographs in these Evaluations were prepared by the following participants in the 2006 JMPR,
for the FAO Panel of Experts on Pesticide Residues in Food and the Environment:

Dr. A. Ambrus, Dr U. Banasiak, Dr R. Bhula, Dr H. Chen, Mr B. Declercq, Dr E. Dutra Caldas, Dr S.
Funk, Mr D. J. Hamilton, Dr C. Lentza-Rizos, Mr D. Lunn, Dr K. Mastovska, Dr B. C. Ossendorp, Dr
Y. Yamada and Dr Yibing He.

Note. Any comment on pesticide residues in food and their evaluation should be addressed to the:

Plant Protection Service

Plant Production and Protection Division
Food and Agricultural Organization
Viale delle Terme di Caracalla

00100 Rome, Italy

Reference

JMPR, 2006. Pesticide residues in Food — 2006. Report of the Joint Meeting of the FAO Panel of Experts on Pesticide
Residues in Food and the Environment and the WHO Core Assessment Group on Pesticide Residues, Rome, Italy, 3-12
October 2006. WHO and FAO, Rome, 2006.
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ACEPHATE (095)
First draft was prepared by Arpad Ambrus, Hungary

EXPLANATION

Acephate was last evaluated by the JMPR in 2003 and 2005 when an ADI of 0-0.03 mg/kg bw/day
and an ARfD of 0.1 mg/kg bw/day were established, and a number of maximum residue levels were
estimated.

The cranberry industry performed a number of supervised trials within the Interregional
Research Project No. 4 to provide data for the establishment of US tolerances for acephate residues in
cranberry. The relevant labels and reports of supervised trials were submitted for evaluation to the
2006 JMPR.

RESIDUE ANALYSIS

Analytical methods

The cranberry samples were analyzed according to analytical methods RM-12A-5 and RM 12A-6a for
determining residues of acephate and methamidophos by gas chromatography/thermionic detection.
The methods are based on ethyl acetate extraction, GPC or Silicagel cleanup and detection by GC
with NPD. The stated limits of quantitation (LOQs) for both methods were 0.02 mg/kg for acephate
and 0.01 mg/kg for methamidophos. The average of concurrent recoveries of acephate from mature
berries fortified at 0.25 mg/kg was 84.8% with a coefficient of variation of 8.9% (n=14). For
methamidophos, the average of concurrent recoveries from mature berries fortified at 0.1 mg/kg was
80.6% with a coefficient of variation of 6.3% (n=15).

Stability of pesticide residues in stored analytical samples

Exact storage intervals were not reported for each sample in these studies. Samples were stored frozen
from harvest to analysis for approximately 16 months or less.

Storage stability tests were reported by the 2003 JMPR for several crops and indicated that
residues were stable for a number of months; e.g., beans and lettuce (15 months), peas (14 months)
and bell peppers (13 months) (FAO, 2004).

USE PATTERN

In the USA, Orthene 75S and 75WG, containing 75% active substance, can be applied to protect
cranberry as shown in Table 1.

Table 1. Registered uses of acephate.

Application PHI |
Country Method Product No Water Rate day
L/ha kg ai/ha
Canada Broadcast 75S 2 225-1650 0.56
USA Broadcast foliar 75S 1 Min 7.6 1.12 90
USA Broadcast or 75WG 2’ Min 140 1.68 60
chemigation

! For aerial application
2 The minimum interval between applications is 10 days.





RESIDUES RESULTING FROM SUPERVISED TRIALS

Acephate

During the 1976 to 1981 growing seasons, at 17 established trial locations, 64 tests were conducted on
cranberries in three geographical regions of the USA.

For each test, single or multiple broadcast foliar applications of acephate were made using the

75% SC/S formulation (Daussin 2006). Single application rates were 0.56 to 3.36 kg ai/ha resulting in
total application rates of 1.12 to 13.44 kg ai/ha/season. Ground equipment was used at all trial
locations except four trials where applications were made aerially. Spray volumes ranged from 7.6-38
I/ha for the air applications and from 379 to 1136 I/ha for the ground applications. No use of adjuvants
was indicated. Cranberry fruit samples were taken between 6 or 131 days following the last
application.

In addition, berries from three trial locations were processed into cranberry cocktail. The

procedure for preparing cocktails was not reported. The residues detected are summarized in Table 2.

Table 2. Residue data from field trials with acephate.

) Trial Single Residues (mg/kg)
Trial 10 | F00AUON gt | variety | N%:OF | Appl | par Fruit Cockail
(City, State) | .- Appl Rate, > 3 2
kg ai/ha A MA Ave Total
T-3534 East 1976 Early 1 1.68 83 018 | ND | 0.8
Wareham, Black 018 | ND | (<0.01)
MA : :
T-3538 | E. Wareham, | 1976 Early 1 2.52 38 068 | 002 | 063
MA Black 058 | 002 | (0.02)
T-3539 ¢ | E. Wareham, 1976 Howes 1 1.68 28 0.77 0.03 0.78
MA 080 | 003 | o083
131 | 004 | ND | 0.04
003 | ND | (<0.01)
1 2.52 28 14 | 005| 15
1.6 | 005 | (0.05)
131 | 005 | ND | 0.04
004 | ND | (<0.01)
2 3.36 119 | 006 | ND | 006
007 | ND | (<0.01)
T-3665 Long Beach, 1976 McFarlin 1 2.52 30 1.2 0.06 1.1
WA 1.05 | 0.05 | (0.06)
1 3.36 30 16 | 007 | 14
11 | 006 | (0.06)
T-4033 Wh'tNejb°g’ 1977 Early 2 112 7 023 | 001 | o024
Black 024 | 001 | (0.01)
14 024 | 001 | 024
025 | 001 | (0.01)
21 025 | 001 | 026
026 | 001 | (0.01)
2 1.68 7 030 | 001 | o038
046 | 002 | (0.02)
14 024 | ND | 036
051 | 002 | (0.02)
21 047 | 002 | 048
049 | 002 | (0.02)
T-4034 Wh'tNejbog' 1977 Early 2 112 7 12 | 004 | 12
Black 12 | 004 | (0.04)
14 14 | 006 | 14
1.4 | 006 | (0.06)
21 11 | 005 | 12
1.2 | 0.05 | (0.05)
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. Location Trial . No. of Appl . .
Trial ID , Start | Variety ppl. DAT! Fruit Cocktail
(City, State) | .- Appl Rate, > 3 2

kg ai/ha A MA Ave Total
T.a034 | Whitesbog, | 4477 Early 2 1.68 7 22 |o07| 24
NJ Black
(cont)) 2.4 0.08 (0.08)
14 2.0 0.07 2.2
2.3 0.07 | (0.07)
21 1.9 0.07 1.9
1.9 0.06 | (0.06)
T-4035 East 1977 | Bergman 3 1.68 7 0.83 | 0.05 0.62
Wareham,
MA 049 | 0.04 | (0.04)
14 041 | 0.03 0.40
040 | 003 | (0.03)
22 049 | 0.04 0.48
048 | 004 | (0.04)
T-4036 ¢ | E. Wareham, | 1977 Early 4 1.68 6 45 0.17 5.4
MA Black 6.3 0.22 (0.2)
14 2.5 0.11 2.8
3.2 0.13 | (0.12)
21 1.9 0.08 1.9
1.9 0.08 | (0.08)
T-4037°¢ | E. Wareham, | 1977 Early 4 1.68 6 7.1 0.23 7.0
MA Black 6.9 020 | (0.22)
14 6.2 0.14 5.6
49 0.13 | (0.14)
21 5.6 0.12 7.0
8.3 0.15 | (0.14)
T-4038 | E. Wareham, 1977 Early 3 1.68 7 0.51 0.04 0.52
MA Black 054 | 0.04 | (0.04)
14 049 | 0.05 0.53
055 | 0.05 | (0.05)
22 0.26 | 0.03 0.25
024 | 002 | (0.02)
T-q046° | Whitesbog, | 4977 | Earyy 2 112 7 009 | np | 20%
NJ Black (<0.01)
14 049 | 0.02 0.48
047 | 001 | (0.02)
21 0.30 ND 0.30
0.29 ND | (<0.01)
0.27
2 1.68 7 0.27 ND (<001)
14 020 | 0.01 0.26
0.32 ND | (0.01)
21 0.22 ND 0.18
0.15 ND | (<0.01)
T-4047 Long Beach, 1977 McFarlin 3 1.12 21 0.30 0.03 0.28
WA 0.27 | 0.03 | (0.03)
3 1.68 21 0.39 | 0.06 0.39
0.39 | 0.06 | (0.06)
T-5006 | E.Wareham, | 1979 Early 3 0.84 21 041 | o001 | 042 0.15
MA Black 3 1.68 21 071 | 003 | 074 0.26
3 3.36 21 2.4 0.06 2.5° 0.71
3 0.84 14 1.06 | 0.04 1.1°
4 1.68 14 1.1 0.04 1.1° 0.26
4 3.36 14 1.8 0.06 1.9° 0.62
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) Trial Single Residues (mg/kg)
Trial ID Location Start | Variety No.of | Appl. DAT! Fruit Cocktail
(City, State) | .- Appl Rate, > 3 2
kg ai/ha A MA Ave Total
T-5055 | E.Wareham, | 1980 Early 2 0.56 88 ND ND | <0.01
MA Black ND ND | (<0.01)
2 1.12 88 0.07 ND 0.06
005 | ND | (<0.01)
2 2.24 88 0.13 ND 0.12
011 | ND | (<0.01)
4 0.56 46 0.32 0.02 0.32
0.31 0.02 (0.02)
4 1.12 46 1.2 0.05 1.1° 0.13
0.82 0.04
4 2.24 46 2.6 0.1 2.7
2.8 0.11 (0.10)
4 0.56 28 14 0.04 1.03
0.66 | 0.06 | (0.05)
5 1.12 28 1.2 0.05 1.4
0.49 0.02 (0.04)
5 2.24 28 2.8 0.10 2.2° 0.59
3.3 0.12
T-5056 Chatsworth, 1980 Early 3 1.68 30 1.3 0.05 14
NJ Black 1.4 0.05 1.2
1.1 0.05 (0.05)
T-5155 Warrens, WI 1980 Not 3 1.12 34 0.33 0.03 0.32
Specified 0.35 0.03 (0.03)
0.29 0.02
2 1.12 45 0.22 0.02 0.20
018 | 001 | (0.02)
0.20 0.02
66 0.11 ND 0.12
013 | ND | (<0.01)
0.12 ND
T-5456 | Coos County, 1981 Stevens 5 1.12 30 0.45 0.03 0.44
OR 042 | 003 | (0.03)
50 0.42 0.03 0.44
0.47 0.03 (0.03)
5 2.24 30 0.80 0.06 0.80
0.81 | 0.05 | (0.06)
30 0.80 0.06 0.80
0.80 0.06 (0.06)

1. DAT: days after last application; 2. A: acephate; 3. MA: methamidophos; 4. Ave: average acephate residues in
replicate samples with average methamidophos residues in brackets; 5. Fruits used for preparing cocktail.

APPRAISAL

Acephate was last evaluated by the JMPR in 2005 and 2003 when an ADI of 0-0.03 mg/kg bw/day, an
ARTD of 0.1 mg/kg bw/day were established and a number of maximum residue levels were
estimated. The residue for compliance with MRLs was defined as acephate, but for dietary intake
estimation it was decided that methamidophos residues should also be taken into consideration.

Results of supervised trials carried out on cranberry according the US registered uses were
submitted for evaluation.

Results of supervised residue trials

The compound can be applied either as broadcast treatment at a rate of 1.12 kg ai/ha with a 90 day
PHI, or as two chemigation (applied in irrigation) treatments at a rate of 1.68 kg ai/ha with a PHI of
60 days.
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During the 1976 to 1981 growing seasons 39 field trials were conducted on cranberries in
three geographical regions of USA. For each test, single or multiple broadcast foliar applications of
acephate were made with individual application rates of 0.56-3.36 kg ai/ha resulting in total
application rates of 1.12 to 13.4 kg ai/ha/season. Cranberry fruit samples were taken between 6 and
131 days following the last application.

Exact storage intervals were not reported for each sample in these studies. Samples were
stored frozen from harvest to analysis for up to 16 months. Storage stability tests for various intervals
were reported by the 2003 JMPR for several crops. The results suggest that the decrease in residues
during storage was not significant.

The cranberry samples were extracted with ethyl acetate, cleaned up on GPC column and
detected with NPD. The stated limits of quantification were 0.02 mg/kg for acephate and 0.01 mg/kg
for methamidophos. Average of concurrent recoveries of acephate and methamidophos from mature
berries fortified at 0.25 mg/kg and 0.1 mg/kg were 84.8% and 80.6%, respectively.

Three trials were performed at approximate US GAP. The average acephate residues in
replicate samples were 0.06, 0.18 and 0.2 mg/kg (methamidophos residue was not detectable).

The Meeting estimated a maximum residue level of 0.5, HR of 0.2 and STMR of 0.18.
The Methamidophos residues in cranberry fruits should be below 0.01 mg/kg.

In seven trials, performed with 3 to 5 applications of 0.84-3.36 kg ai/ha at each timing,
cranberry cocktail (cranberry juice) was prepared from the fruits harvested between 14-46 days after
the last application. The total residues (sum of acephate and methamidophos) in fruit and cocktail
(juice) were:

Total residues mg/kg

Fruit 0.425 0.745 1.15 1.15 1.15 1.95 225
Cocktail 0.15 0.26 0.26 0.13 0.62 0.59 0.71
Fp 0.35 0.35 0.23 0.11 0.32 0.26 0.28
Estimated processing factor median: 0.28 average: 0.27

RECOMMENDATION

On the basis of the data from supervised trials, the Meeting concluded that the residue levels listed
below are suitable for establishing maximum residue limits and for dietary intake assessment.

Summary of recommendations for MRLs, STMRs and HRs for acephate

CCN Commodity MRL, mg/kg STMR or STMR-P, HR or HR/P
New Previous mg/kg mg/kg
FB 0265 |Cranberry 0.5 0.18 0.2

DIETARY RISK ASSESSMENT

Long-term intake

The GEMS/Food regional diets specify the following long-term cranberry consumption
(g/day/person) for various cluster diets: A (0.1); D (0.3); F (0.6); M (2.5). The consumption of
cranberry in other regions is nil.

The highest IEDI in the 13 GEMS/Food regional diets, based on estimated STMR, was 0.03%
of the maximum ADI (0.03 mg/kg bw).





6 Acephate

The Meeting concluded that the long-term intake of residues of acephate from use on
cranberry will not practically increase the intake of residues from other uses considered earlier by the
JMPR.

Short-term intake

The GEMS/Food regional diet specifies the large portion sizes of cranberry of 3.53 g/kg bw for adults
and 6.78 g/kg bw for children (both are from the USA).

The IESTIs of acephate calculated on the basis of the large portion size and the estimated HR
of 0.2 mg/kg are 0.71% and 1.4% of the ARTD for adults and children, respectively.

The Meeting concluded that the short-term intake of residues resulting from the use of
acephate on cranberry that have been considered by the JMPR is unlikely to present a public health
concern.
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