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1. Annexed to this note is the documentation provided by Jordan in support of their notification
of final regulatory action on Mevinphos.
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For reasons of economy, this document is printed in a limited number. Delegates are kindly requested to bring their
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List of Documentation Annexed to UNEP/FAO/PIC/ICRC5/11/Add.1

Supporting documentation on mevinphos from Jordan:

English translation of Regulatory action against mevinphos
Excerpt of WHO pesticide classification, 2003

Excerpt of the Pesticide Manual, 10" edition - mevinphos
Focused summary — Mevinphos

Report of JIMPR 1972 - mevinphos

For reasons of economy, this document is printed in a limited number. Delegates are kindly requested to bring their
copies to meetings and not to request additional copies.




Translations of document No. 2
Re: Regulatory action against mevinphos
Session 331 of the Agricultural Pesticide committee
Date 9/8/1994
Excerpts of the minutes related to the control actions against mevinphos

The committee of pesticides met on Tuesday the 9™ / 8/1994 under the chair ship of
Eng. Mr. Mazin Alhafawna and the membership of:

I\Dr. Eisa Abanba

2\ Eng. Said Magad

3\ Dr. Mazin Akkawi

4\ Eng. Ahmed Alhafawna

5\ Eng. Mahmoud Altibish

6\ Eng. Khalaf Alogla

Absentee: Eng. Khalid Musfat

The following issues were discussed:

I\ Study of the insecticide Mevanate 24 % SC presented by the Arab Company for
Manufacture of pesticide (intended to be produced locally), the active ingredient is
mevinphos.

The committee decided to refuse registration because of its high toxicity.

Other issues were discussed in this meeting but were not translated as they were not
relevant,

Signature of attendants:

Representative of faculty of Agriculture, Jordanian University, Dr. Mazin Akkawi
Committee chair, Eng. Mazin Alhafawna

Representative of Ministry of Health, Dr. Eisa Abanba

Head of Pesticide analytical center, Eng. Ahmed Alhafawna
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;m@Viﬁph_OS . Insecticide Acaricide
organophosphorus | Q '
: (CH0),P— O, ~ ,COCHg
cHy \H'
Nz
O
(CHgQ)zP o, H
C C
CH;  “CO,CHs
(E)
: NOME;NCLATURE

Common name mevinphos (BSI, E-ISO, () F-ISO, ESA). The isomer should be stated, as
(£)- ot (Z)- [or cis or trans (with respect to the carbon chain)].

TUPAC name 2—methoxycarbony1— -methylvinyl dimethyl phosphate

methyl 3-(dimethoxyphosphinoyloxy)but-2-enoate.

C.A. name methyl 3-[(dimethoxyphosphinyl)oxy]-2-butenoate.

CAS RN [26718-65-0], formerly [298-01-1] (E)-isomer; [338-45-4 ] (Z)-isomer;
[7786-34-7] (Z)- + (E)-isomers. Development code OS-2046 (Cyanamid)

" Official code ENT 22 374, . :

PHYSICO-CHEMICAL PROPERTIES ' ..
Composition Tech. contains > 60% m/m of the (E)-isomer and c¢. 20% m/m of the
(Z)-isomer.

Mol. wt. 224.1 Mol. formuia C7H,305P

Form Colourless liquid; (tech., pale yellow liquid). M.p. (E) -isomer 21 °C; (Z)-isomer
6.9°C B.p. 99-103 °C/0.3 mmHg V.p. 17 mPa (20 °C) SG/density 1.24 20°C);
(E)-isomer 1.235; (Z)-isomer 1.245 K,, P = 1.34 Solubility Completely miscible with
water and most organic solvents, e.g. alcohols, ketones, aromatic hydrocarbons, and
chlorinated hydrocarbons. Slightly soluble in aliphatic hydrocarbons, petroleum ether,
ligroin, and carbon disulfide. Stability Stable at ambient temperatures but hydrolysed
in aqueous alkaline solution, DTs, 120 d (pH 6), 35 d (PH7,3d(pH9),14h(pH 1. . ...

COMMERCIALISATION

History Insecticide reported by R. A. Corey et al. (J. Econ. Entomol., 1953, 45, 386).
Introduced by Shell Chemical Co., USA (now American Cyanamid Co) and later by Amvac
Corp. Patents US 2685552 Manufacma-er Amvag; Comlets Cyanamxd Hui Kwang.

APPLICATIONS
Mode of action ‘Systemic insecticide and acaricide with contact, stomach, and respiratory
action. Short residual activity. Cholinesterase inhibitor. Uses Control of chewing and

mevinphos 703




sucking insects, and spider mites on a wide range of crops, including pome fruit, stone
_fruit, berry fruit; citrus fruit; strawberries, melons, vines, hops, water meions vegetables,
cucurbits, aubergines, ornamentals, beet, potatoes, cotton, oilseed rape, ‘cereals, cIover
lupins, trefoil, okra, sorghum, etc. Phytotexicity Non:-phytotoxic. :
Formulation type EC; SL. Compatibility Compatible with most insecticides, acaricides,
and fungicides, but incompatible with those which are alkaline in reaction.

Primncipal tradename ‘Phosdrln (Cyanamid, Amvac) “Duraphos’ (Amvac)

ANALYSIS

Product analysis by glc with FID (CIPAC Proc., 1981, 3, 283). Residues determined by
glc with FPD (Pestic. Anal. Man., 1979, I, 201-H, 201-1; Man. Pestic. Residue Anal., 1987,
I, 3, 6, S8, S13, S17, S19; Anal. Methods Residues Pestic., 1988, Part I, M2, M5, M12; A.
Ambrus et al., J. Assoc. Off. Anal. Chem 1981, 64, 733). Detalls available from Amvac

Chemlcal Corp.

MAMMALIAN TOXICOLOGY

Reviews Pesticide residues in food. FAO Agricultural Studies, No. 90; WHO Technical
Report Series, No. 525, 1973. 1972 Evaluations of some.pesticide residues in food.
AGP:1972/M/9/1; WHO Pesticide Residues Series No. 2, 1973. Acate oral LDs, for rats
3-12, mice 7-18 mg/kg. Skin and eye Acute percutaneous LDy, for rats 4-90, rabbits 1
33 mg/kg. Mild irritant to skin and eyes (rabbits). -Inhalation LCs (1 h) for rats’
0.125 mg/lair. NOEL In 2 y feeding trials, rats receiving 4 mg/kg diet and dogs
receiving 5 mg/kg diet showed no ill-effects. ADI (JMPR) 0. 0015 mg/kgb.w. [1972].
Toxicity class WHO Iz; EPA 1.

ECOTOXICOLOGY
Birds Acute oral LDy, for mallard ducks 4.63, chickens 7.52, pheasants 1.37 mg/kg.
Fish LCs (48 h) for rainbow trout 0.017, bluegill 0.037 mg/ 1. Bees Toxic to bees; LDj

0.027 pg/bee.

ENVIRONMENTAL FATE

Animals In mammals, following oral administration, elimination occurs in 3-4 days int
form of metabolites in the urine and faeces. Plants In plants, hydrolysed rapidly to les
toxic products, including phosphoric acid dimethyl ester and phosphoric acid. The
(F)-isomer is more rapidly degraded than the (Z)- isomer. Metabolism and degradation
have been reviewed (K. I. Beynon et al, Residue Rev. 1973, 47, 55).

704 hzevinphos ’







9L1/01/1935

21:02 PRIE2-6-5683402
' U962 6 5683492 -

(1) Comments on the typical a&%;@ of thé chemical within the notifying
couniry, with comments ot possible misuse (if appropriate).
The product was registered to be used ag fungicide.

1\ INTRODUCTION: . o
This section should provide a brief statethent / sitimary of the final regulatory actions

and the reasons for the action taken (e.g‘:pccupaﬁfbnal health concerns, environmenta]

concems). Could include: o
() The events that led to the final fogulatgry action
The insecticide Mevanate 24 % SC was piresented for registrationby the Arab
Company for Manufacture of pesticide (intended'to be produced locally), the active
ingredient is mevinphos. The control action was taken in the session No. 331, dated
9/8/1994, ; |
(k) Significance of the regulatory a¢tlon, 4. one use or many uses, level or
degree of exposure; g i _
The banning-of mevinphos would reduceithe hazdxds to human health, low residues
on crops and more healthy food for consiimers arih workers (source; notification
form). - _ :
© An overview of the regulatory systestiof the notifying country if
relevant; _ B R
Pesticides were used to be regulated by the law of Agriculture No. 20 for the year
1973, through a multi-stake holder committee calfed the Agricultural Pesticides
Committee. Recently the law was amended to the Fiterim Law of Agriculture No. 44 ~
for the year 2002. According to this law g nationakmulti-stake holder commmittee
called Pesticides Registration Committee j& formefl.and responsible for registration,
re-registration and cancellation of registration of pisticides within the Hashemite
Kingdom of Jordan. The pesticide division withinthe ministry of agriculture is -
responsible for approval of label while the'provinges had the authority of granting
license for retailers as well as inspection of any miss-use or off law activities.
(g) Scope of the regulatory actionsgrscise diseription of the chemicals
subject to the regulatory action; _ :
It is prohibited to place on the market or uiie plant Hroducts containing mevinphos. -
The-decision at that time was the refusal of registedtion for local production of the
formulation Mevanate 24% SC. This decidgion wasiriterpreted to include all
formulations containing mevinphos. ‘ a :
INRISK EVALUATION; R :
This section should provide evidence that 4 risk evgluation was carried out under the
prevailing conditions of the notifying coustey. It siiould confirm that criteria Annex
11 (b) are met. May includs; -5 -

() Key finding of a nationel risk evélnations
o High toxicity of the product: :
(Minutes of the meeting did not clearly indicate a fiafional exposure data was
generated ot considered in making a national risk avaluation).

b GTZ OFFICE AMMAN ‘ . PaGE
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(m)Key data reviews consulted amd g brief ﬁ@%?épﬁﬁmg

e pesticide manual .
() Reference to national studies, &g toxléslogical and ecotoxicological
studies; '
No national study was carried out, .
(o) Summary of actual (or potentisl) humbs exposure and or envirommental
fate, :

No data

1T\ RISK REDUCTION AND RELEVANCE TO OTHER STATES
This section should provide evidence that:the cofitrol action is of relevance to other

states. Could include information on the followings;
() Estimation of quantities of themicals wsed or imported/exported at the
time of the regulatory actiod and if'possible information on ongoing
trade; .,
The Hashemite Kingdom of Jordan has itported:and used 5940 Kg of mevinphos in
1992, Jordan has no information on ongding trade.

(k) ReJevance to other states, !.'é;.'thnse:ﬁiih similar conditions of use;
The Hashemite Kingdom of Jordan has nio, information.

() Comments on the typical usjéfbf the:ﬁliemical within the notifying
country, with comments en possibléinisuse (if appropriate).
The product was registered to be used asinsecticide.

Regards,,,, Dbttt Al B g et

DIRECTOR OF PLANT PROTECTION |
MAHMOQUD AL-KTOOM

o — e

HEAD OF PESTICIDE DIVISION .

a9




243. Mevinphos (WHO Pesticide Residues Series 2)

C NNetEME

Home

MEVI NPHOS JMPR1972

Expl anati on

This pesticide was eval uated toxicologically by the 1965 Joi nt Meeti ng
(FAQ WHO, 1965). Since this evaluation the results of soneadditiona
experimental work have been report ed.

| DENTI TY

Cheni cal nane

di met hyl 2-rmet hoxycar bonyl - 1- net hyl vi nyl phosphat e

Synonyns
2- car bonret hoxy- 1- net hyl vi nyl di nmet hyl phosphate, al pha isoner;
1- net hoxycar bonyl - 1- propen- 2-yl di met hyl phosphate
Phosdrin insecticide(R, Phosdrin(R, OS 2046
In the reports provided to the Meeting several other chenica
nanes are used for this conpound, slightly different fromnthose

nmenti oned above.

Structural fornula

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (1 of 28)23/12/2003 15:52:24
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243. Mevinphos (WHO Pesticide Residues Series 2)
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Figure 6. Metabolites of methidathion identified in beans, alfalfa, migratory locust and rat.

Mevi nphos is conprised of two geonetric isonmeric fornms. Thecis
i sonmer possesses higher insecticidal activity than thetrans
i soner. At |east 60% of cis-isoner is in the technical
materi al .

O her information on identity and properties

Anal ysis of a typical sanple of technical nevinphos(Phosdrin(R) gave
the followi ng results:

% w
Ci s- mevi nphos 62
trans- nmevi nphos 28
net hyl aceto acetate 2
net hyl - 2-chl oro aceto acetate 2
di met hyl net hyl phosphonat e 2
others (less than 1% w each) _4

100

Physi cal and chenical properties of technical nevinphos(Phosdrin(R)

Physi cal state: liquid
col our: pal e yel |l ow
Boi | i ng range 99-103° C at 0.3 mm Hg

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (2 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

Vapour pressure: 1.24 x 104 nm Hg at 20° C

Sol ubility: mscible with water, acetone, carbon
tetrachl oride, chloroform ethyl-,
i sopropyl - and nethyl al cohols, benzene,
t ol uene, xylene and other highly aronatic
petrol eum fractions. Slightly soluble in
carbon disulfide and kerosene.

Stability: st abl e under nornmal storage conditions.
Decomposed at hi gh tenperatures.

Hydr ol ysi s: mevi nphos is hydrolysed in
agueous The rate of hydrolosis is increased in
al kal i ne solutions. At roomtenperatureand
pH 8 the half-life of mevinphos is 21 days,
at pH 11 only 1.4 hours.
Conpatibility: mevi nphos is conpatible wth nostpesticides.
EVALUATI ON FOR ACCEPTABLE DAI LY | NTAKE
Bl OCHEM CAL ASPECTS

Absor ption and di stribution

Mevi nphos is rapidly excreted by cattle. MIk froma cow dosed with 2
ng/ kg (32P) nevi nphos (80%cis, 20%trans isomer)contained 0.06

ppm after 6 hours and only 0.007 ppmafter 96 hours. MIk froma cow
receiving 1 ng/ kg/day for 7 days produced m | k containing
approximtely 0.05 ppmup to 14 days after dosage; this probably
consisted nainly of the trans isonmer. MIk and tissues from

cattle receiving up to 20 ppm nevi nphos in the diet for 12 weeks
contained | ess than 0.03 ppm (Casida et _al., 1958).

Bi ot r ansf or nati on

The main netabolite of both isoners in plants is dinethyl phosphate,
al though this is formed less rapidly fromthe trans- than from

the cis- isoner (Casida et al., 1956; Spencer and Robi nson, 1960).
Trans- nevinphos is degraded faster than the cis- isoner by nopuse
Iiver honpgenates; this was shown to be due to involvenent of two
enzyme systens (Mirello et al., 1968). The cis- isomer is
O-denet hyl at ed by a gl ut at hi one-dependent sol ubl e enzyne, whereast he
trans- isonmer is hydrolysed at the P-O bond by a

non- gl ut at hi one- dependent enzyme (Morello et al., 1967; Hutson
et al.,1972). G s- desnethyl -nmevi nphos and di net hyl phosphate
were identified in nouse liver as the nmain nmetabolites of the
cis- and trans- isoners, respectively (Mrello et al., 1967,
1968) .

Ef fects on enzynes and ot her bi ocheni cal paraneters

The cis formis about 100 tines nore active than the transformin
i nhi biting bovine RBC and nmouse brain cholinesterases (Mrello
et al., 1967).

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (3 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

TOXI COLOGE CAL STUDI ES

Speci al studi es on reproduction

In a three-generation study, groups of 10 nmale and 20 female rats
received diets providing 0, 0.06 and 1.2 ng/ kg body-wei ght/day
approxi mately of mevi nphos (60% iso-isomer, 40%rans-isoner).

Each generation was bred twice. No effects were noted on fertility,
gestation, lactation and viability of young at the 0.06 level. In the
1.2 ng/ kg group the lactation index was reduced. No gross
abnormalities were observed in the pups of these litters exam ned
(Estep et al., 1967).

Speci al studies on neurotoxicity

Techni cal mevi nphos was admi ni stered by gavage to groups of six hens
pre-nedi cated with atropi ne sul phate and prot opam sul phate. The test
group received 7.5 ng/ kg on two occasi ons, each dose separated by an
interval of three weeks. A positive control group received
triorthophenyl phosphate (0.5 ng/kg). No signs of neurotoxicactivity
were evident in test and negative control groups. Positive controls
devel oped ataxia and the histol ogical exam nation of the sciatic
nerve showed swol | en oxons, nyelin degeneration and fragmentation of
the axis cylinders (Natoff et al., 1972).

Acute toxicity

Acute toxicity of mevinphos has been studied in the rat, (Sinpson
et al., 1972). Results of these studies are sumarized in

Tabl e 1.

TABLE 1

Acute toxicity of nevinphos in the rat

Mat eri al Speci es LDsg Ref er ences
ny/ kg
Techni cal Rat 1.4 Si mpson et _al .
mevi nphos 1972.
G s- nevi nphos Rat 1.4 I bi d.
Trans- mevi nphos Rat 81.8 | bi d.

Short-term studies

Rat (technical nevinphos)

Groups of 12 nale and 12 fenmle rats received technical nevinphos in
the diet at 0, 0.1 and 12.5 ppmfor 13 weeks. Reduction of plasm, RBC
and brain cholinesterase activities occurred in the 12.5 ppm fenal e
group and of plasma and RBC cholinesterase activities in the nale
group of the same dietary level. The male rats of this group al so
exhibited slightly reduced body-weights. At the 0.1 ppm|evel the
exposed and control animals did not differ in relation to body-weight,

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (4 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

food intake, organ weights, pathol ogy, haenmatol ogy and clinical
chem stry tests (Sinpson et al., 1972).

Rat (cis-nevi nphos)

Groups of 12 nmales and 12 femal es received cis-nmevinphos in the diet
at 0, 0.1 and 12.5 ppmfor 13 weeks. Significant reductions of the
chol i nesterase activity were found in the plasma, RBC and brain of
mal e and female rats receiving 12.5 ppm The plasma chol i nesterase

| evel was also reduced at 0.1 ppm in the females only. O her
paranmeters were simlar in the exposed and control animals (Sinpson
et al., 1972).

Rat (trans-nmevi nphos)

Groups of 12 nmales and 12 fenal es received trans-nevi nphos in the

diet at 0, 10, 50, 250 and 1 250 ppm for 13 weeks. Cholinesterase
activity was significantly reduced in the plasm, RBC and brain of
females at all treatnment levels, and in the males of the 250 and 1 250
ppm groups. Erythrocyte cholinesterase was also inhibited at 50 ppmin
the males. In the 10 ppm mal es no reductions in cholinesterase
activity were found. Body-wei ghts and haenogl obin | evels of males and
femal es exposed to 250 and 1 250 ppmwere significantly reduced. At 1
250 ppm food intake, organ weights and serum protein |levels were

reduced, and the bl ood urea | evel and serum al kal i ne phosphat ase
activity were increased in both sexes. Eight nales and six females fed
1 250 ppmdied during the test. SGPT activity was el evated at 1 250
ppmin the females only. Fenales at 250 ppm were found to have

i ncreased bl ood urea | evels and increased SGPT (Sinpson et al.

1972).

I n anot her experinment, groups of ten nmales and ten femal es received
trans-nmevi nphos in the diet at 1, 5, 10, 25 and 50 ppm Erythrocyte
cholinesterase activity was reduced in the 5, 10, 25 and 50 ppm nal es
and the 10, 25 and 50 ppmfenales. Brain cholinesterase activity was
reduced only in the 50 ppmfenal e group. No significant changes in

pl asna chol i nesterase activity was found in either nmales or fenales
(Sinmpson et _al., 1972).

Dog

Groups of four nmale and four femal e dogs received daily oral doses of
0, 0.025, 0.075, 0.25 and 0.75 ng of nevi nphos/ kg/ body-wei ght for two
years. Vomiting occurred in several of the animals receiving 0.25 and
0.75 ng/ kg dosages; two nmales in the 0.75 ng/kg group were killed
after 27 and 83 weeks dosi ng because of continuing vom ting and
anorexi a. The general health and growth rates of the other dogs

remai ned unaffected throughout the study. No norphol ogi cal changes
attri butable to nevinphos were found in the tissue of the dogs. Plasnma
and RBC chol i nesterase depression were observed at 0.075 ng/kg and

hi gher dosages, but not at 0.025 ng/kg. After two years dosing,

i nhibition of brain cholinesterase activity occurred in the 0.25 and
0.75 ng/ kg femal es and the 0.75 ng/ kg mal es, but not at | ower dosages
(Wlson et al., 1971).

Long-term studi es

Rat

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (5 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

Groups of 24 nale and 24 fermale rats were given diets containing 0.37,
1.11, 3.71 and 11.14 ppm of nevi nphos (60% cis-isoner) for two

years. A group of 48 nmale and 48 fermale rats acted as controls. No

di fferences were noted in general health, behaviour or nortality

bet ween exposed and control animals. Transient reductions in
body-wei ght occurred at two higher dosage |levels during the first six
mont hs of the test. No differences in organ wei ght or norphol ogical
changes occurred which could be attributed to treatnment; the
haemat ol ogi cal picture was unaltered. Experinental groups showed no
differences fromcontrols in the nunber or types of tumpurs devel opi ng
during the two-year period. Erythrocyte and brain cholinesterase
activities were reduced at the 3.71 and 11.14 ppm | evels,

respectively; lower |levels did not affect the enzynmes. No effects were
found on the plasma cholinesterase in the 0.37 ppm group (Sinpson

et al., 1971).

OBSERVATI ONS | N VAN

The effect of nmevinphos on plasma and red bl ood cell cholinesterase
was observed in groups of volunteers (five test and two control).

Mevi nphos was diluted in corn oil and adm nistered in capsul es at
dosage levels of 1.0, 1.5, 2.0 or 2.5 ng/ nman/ day. Baseline plasna and
RBC chol i nesterase |l evels were neasured twi ce weekly during a
pretreatnent period followed by a 30-day test period during which the
test dose was adm nistered daily. Borderline depression (20% in RBC
chol i nesterase occurred with dose levels of 1.5 and 2.0 ng/ man/ day and
the hi ghest dose produced a 24% decrease. Pl asma chol i nesterase was
not significantly affected at any dose level (Rider et al., 1972).

COMVENT

The data requested by the 1965 Joi nt Meeting has now been suppli ed.
Mevi nphos, a m xture of cis and trans isoners is rapidly

nmet abolized in plants and aninmals. In plants, the cis isomer

di sappears nore rapidly than the trans isoner. The cis isomer is
nmore slowy degraded in aninmals.

In a reproduction study in rats, a reduced |lactation index was
observed at 1.2 ng/kg/day, with no indications of teratogenic effects.

Studies in rats with technical, cis and trans nevi nphos indi cated
that the no effects for cholinesterase activity at 0.37 ppmis |less
than 0.1 ppmand 1 ppm respectively. Results showed no evi dence of
carci nogenicity.

A two-year study in dogs indicated a no-effect |evel based upon
chol i nest erase depression to be 0.025 ny/kg.

Studies in humans indicated a reduction of cholinesterase activity at
| evel s exceedi ng 1 ng/ man/ day.

TOXI COLOG CAL EVALUATI ON

Level causing no toxicol ogical effect

Rat : 0.37 ppmin the diet, equivalent to 0.02 ng/kg
body- wei ght / day
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Dog: 0. 025 ny/ kg body-wei ght/ day

Man: 1 ny/ man/ day, equivalent to 0.014 ng/ kg body-wei ght/day
ESTI MATE OF ACCEPTABLE DAILY | NTAKE FOR NMAN

0 - 0.0015 ngy/ kg body-wei ght
RESI DUES | N FOOD AND THEI R EVALUATI ON
USE PATTERN
Mevi nphos is a system ¢ organo- phosphorous insecticide with a
relatively short action; the material has both contact and systemc
activity. It is recormended particularly for the control of a wide
range of vegetable pests, especially when applications shortly before
harvest are necessary, and for the control of aphids, leafrollers and

mtes in fruit.

According to the information avail able, nevinphos is officially
regi stered and/ or approved for use in

Argentina Dem Rep. of Gernmany Nor way
Australia Fed. Rep. of Germany Peru

Austri a G eece Phi | i ppi nes
Bel gi um Hungary Por t ugal

Brazi | Italy South Africa
Bul gari a Jugosl avi a Sweden

Canada Mexi co Swi tzerl and
Col ombi a Mor occo Tuni si a
Czechosl ovaki a Net her | ands Uni ted Ki ngdom
Denmar k New Zeal and United States
Fi nl and Ni car agua Ur uguay
France Ni geri a

Use recommendati ons

Typi cal application rates for mevinphos are in the range 0.125 - 0.50
kg a.i./ha. In the United States, up to 1.0 kg a.i./ha is registered.
The recommended peri od between treatnent and harvest varies from
country to country, but is typically between 1 and 7 days for outdoor
crops, and 7 to 14 days for glasshouse crops.

Mul tiple applications of nmevinphos can be nade, dependi ng on pest
i nci dence, and use recommendations allow for these treatnents.

The detail ed use recommendati ons are given in Table 2.

TABLE 2 Recommended applications of mevinphos to crop foliage

Dosage
rate
Crop Pest (s) (kg a.
i / ha)
FRU T
Pone fruit (apples, pears) aphids, mitesl, scale insects 0.125
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- 0.25

TABLE 2 (Cont'd.)

caterpillars, fruit flies,

Dosage
rate
Crop Pest (s) (kg a.
i / ha)
Stone fruit (peaches, | ygus bugs, grasshoppers, neal ybugs, 0.25 -
0.50
apricots, cherries) | eafrollers and psyllids
Citrus (oranges, grapefruit, aphi ds 0.125
- 0.25
| enons) | eafrollers, mtes, nealybugs,
wool Iy whitefly2, orange tortrix3,
caterpillars, scale insects, cutworns 0.25 -
0.50
Gr apes aphi ds 0.25 -
0. 50
mtes, caterpillars, leafrollers,
| eaf hoppers, |ygus bugs 0.25 -
1.0
Strawberries aphi ds, spider nmites 0.125
- 0.25
grasshoppers, strawberry leafrollers,
salt marsh caterpillares4 0.25 -
1.0
VEGETABLES
Brassi cas (broccoli, cabbage, aphi ds 0.125
- 0.25
caul i fl ower, coll ards, caterpillars, bugs, mtes, |eafhoppers,
Brussel s sprouts) | eaf m ners, beetles, thrips 0.25 -
1.0
Spi nach, lettuce aphi ds 0.125
- 0.25
caterpillars, mtes, bugs, |eafhoppers,
| eaf m ners 0.25 -
1.0
Peas, beans aphi ds 1.125
- 0.25
beetl es, weevils, mtes, pea noth, 0.25 -
0.50
caterpillars
Cucurbits (mel ons, aphi ds 0.125
- 0.25
cucunbers) nmtes, caterpillars, bugs, thrips,
beetl es, |eafm ners, |eafhoppers 0.25 -
0.50
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0.

50

0.

50

cut wor m
Root, tuber and bul bous aphi ds
25
veget abl es thrips, cutworns, caterpillars,
(carrots, potatoes, turnips mtes, bugs, |eafhoppers, |eafmners,
and oni ons neal ybugs
Tomat oes aphi ds, whitefly®
25
mtes, fruit flies, nealybugs,

thrips

0. 125

0.25 -

0.125

0.25 -

Mtes are principally Tetranychi dae, Tarsoneni dae and Eri ophyi dae.
Al eurot hri xus fl occosus

3 Argyrotaenia citrana
Esti gnmene acrea
5 Trial eurodes vaporariorum and Beni sia spp.

Oficially approved pre-harvest intervals

Oficially approved pre-harvest intervals have been established in a
nunber of countries. The situation in each country is described in
Table 3. The informati on has been obtained principally fromthe

Regul atory Authorities. Every attenpt has been nmade to have these data
current, but since |legislation and regul ati ons do change, sone of

t hese changes nay not yet be known.

Wth regard to pre-harvest intervals, these nornally refer to an upper
application rate of 0.5 kg/ha, but since official reconmendations in
some countries, especially in the case of tree fruits, are on the
basis of spray concentrations rather than rate per hectare, this upper
rate may not always be precise. At a typical spray volune in tree
fruits of 1 000 I/ha, 0.05%a.i. ww would be equivalent to 0.5 kg
a.i./ha. In the United States, an upper rate of 1 kg/ha is now

soneti mes recomrended for certain row crops attacked by resistant
pests. In this case, approved pre-harvest intervals are |engthened
accordingly, as shown in Table 3. Only crops likely to be of

i nportance in international trade are included.

TABLE 3 OFFI Cl ALLY APPROVED PRE- HARVEST | NTERVALS

CROP COUNTRY PHI
(days)

CGeneral cl asses

All Hungary 5
Por t ugal 4
Sweden 4
Qut door Denmar k 4
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d asshouse Denmar k 7
Fruit Argentina 1
Austri a 14
Bel gi um 7
Canada 1
Canada (high rate) 3
Italy 5
Net her | ands 7
Nor way 7
Uni ted Ki ngdom 3
TABLE 3 (Cont'd.)
CROP COUNTRY PHI
(days)
Pome fruit Australia 2
Swi t zer | and 21
Stone fruit Australia 2
Swi tzerl and 21
Veget abl es Argentina 3
Australia 2
Austria 4
Bel gi um 7
Br azi | 4
Canada 1
Canada (high rate) 3
Col onbi a 10
Mexi co 4
Net her | ands 7
Nor way 7
S. Africa 4
Swi tzerl and 10
Uni ted Ki ngdom 3
Ur uguay 1-4
Leafy veget abl es Net her | ands 7-14
Specific crops
Fruit
Appl es US A - 0.25-05 kg/ ha 1
Cherries ! oo 2
Citrus Col onbi a 15
US A - 0.25-05 kg/ ha 1
G apes Switzerl and 21
U S A - 0.25-05 kg/ ha 2
Peaches US A - 0.25-05 kg/ ha 1
Peer s US A - 0.25-05 kg/ ha 1
Strawberries U S A - 0.25-05 kg/ ha 1
US A - 1 kg/ha 2

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (10 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

Veget abl es
Beans Mexi co 1
US A - 0.25-05 kg/ ha 1
TABLE 3 (Cont'd.)
CROP COUNTRY PHI
(days)

Beet -roots
Broccol i, cabbage

Brussel s sprouts

Carrots
Caul i fl owner
Cel ery
Col | ards

Cucunber s( out door s)

Cucunber s( gl asshouse)

Gher ki ns

Lettuce (outdoors)

Lettuce (gl asshouse)

(wi nter)
Mel ons (out doors)
Mel ons (gl asshouse)
Oni ons

Peas

Peas for processing

Pot at oes

Spi nach*

West CGer many

West CGer many

US A - 0.25-05 kg/ ha
US A - 1 kg/ha

West  Ger many

U S A - 0.25-05 kg/ ha
US A - 1 kg/ha

U S A - 0.25-05 kg/ ha
US A - 1 kg/ha

Weet Ger many

US A - 1 kg/ha

US A - 0.25-05 kg/ha
US A - 1 kg/ha

West CGer many

U S A - 0.25-05 kg/ ha
Bel gi um

West  Ger many

Mexi co

US A - 0.25-05 kg/ ha
Bel gi um

Mexi co

U S A - 0.25-05 kg/ ha
US A - 1 kg/ha

Bel gi um

Net her | ands

US A - 0.25-05 kg/ ha
Bel gi um

Net her | ands

Brazi |

US A - 0.25-05 kg/ ha
Bel gi um

Mexi co

West  Ger many

U S A - 0.25-05 kg/ ha
West CGer many

Swi t zer | and

US A - 0.25-05 kg/ ha
Bel gi um

Net her | ands

West CGer many
U S. A 0.25-05 kg/ ha
U S. A 0.25-05 kg/ ha
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243. Mevinphos (WHO Pesticide Residues Series 2)

TABLE 3 (Cont'd.)

CROP COUNTRY

.
o =
<
(7))
~

Tomat oes (out door s) Brazi |

Col onbi a

West  Ger many

S. Africa

U S A - 0.25-05 kg/ ha
Tonat oes (gl asshouse) Bel gi um

West CGer many

Mexi co
Tur ni ps US A - 0.25-05 kg/ ha

WWhWEFEDMNWOLDN

* Net herlands - Leafy vegetables (lettuce endive), spinach,
gl asshouse summer (1 March - 1 Nov.) 7 days; wi nter 14 days.

RESI DUE DATA RESULTI NG FROM SUPERVI SED TRI ALS

A substantial anmount of data on the residues resulting from supervised
trials was available. These trials were carried out in different
countries on food crops, especially vegetables and fruit, grown under
various conditions, using various pre-harvest intervals (PH).

Table 4 summari zes the range of residue | evel s which have been found
when the product is used according to the conditions of "good
agricultural practice".

TABLE 4 Residues of nevinphos in crops follow ng reconmended foliage treatnents

Maxi mum M ni mum Range
of
Crop reconmended pr e- har vest
results
rate i nterval Number of Number of
(kg a.i./ha) (days) trials results (ppm
Brassi casl 0.5- 1.0 1-7 18 45 <0.01
- 0.90
Spi nach 1.0 4 15 21 0.01
- 0.80
Lettuce 0.5- 1.0 2 - 14 21 22 <0. 02
- 0.50
Tomat oes 0.5 1 13 48 <0. 02
- 0.20

TABLE 4 (cont'd)
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Maxi mum M ni mum Range
of
Crop recomended pr e- har vest
results
rate i nterval Nurber of Nurber of
(kg a.i./ha) (days) trials results (ppm
Cucunbers 0.5 1-3 10 26 <0.01
- 0.20
Peas 0.5 2 5 10 <0. 05
Beans 0.5 2 7 13 <0. 05
- 0.20
Root veget abl es 0.5 2 4 7 <0. 05
Oni ons 0.5 2 1 2 <0. 05
- 0.10
Appl es 0.5 3 8 23 <0. 05
- 0.45
Pear s 0.5 3 2 4 <0. 02
- 0.12
Peaches 0.5 3 4 9 0. 03
- 0.29
Apricots 0.5 3 2 5 <0.01
- 0.10
G apes 1.0 3 7 20 <0. 02
- 0.27
Citrus 1.0 1 6 13 <0.01
- 0.11
Cherries 0.5 3 5 14 0.09
- 0.90
Strawberries 1.0 1 8 22 <0. 05
- 0.58
Mel ons 0.5 1 5 6 <0. 02
- 0.03
1 Includes broccoli, cabbage, cauliflower, Brussels sprouts and coll ards.

I n most cases nor mal
| abel recommendati on
al so i ncluded. Since
m ni num pr e- har vest

commonly used in pra

dosage rates were applied in accordance with
in some experinments higher
particularly regarding the
t he standard taken for
stating the ranges in Table 4 is the nini num pre-harvest

s. However,
| ocal recommendati ons,

interval, vary wi dely,

ctice.
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In U S A, where both recomendati ons and cropping conditions are
sonmetinmes rather different fromthose in other countries, ranges
deriving fromcomonly enpl oyed practice have been estinmated on the
basis of data only from U.S. A For guidance, the m ni mum pre-harvest
intervals used for deriving the ranges fromthe data are stated
briefly in the third colum of the table. The variation in pre-harvest
interval for sone of the crops is due to variation in upper dosage
rate, or whether the crops are grown under glass or not.

Det ai | ed nevi nphos residue data, obtained fromsupervised trials with
mevi nphos on fruit and vegetables are given below It should be noted
t hat :

(a) Al application rates refer to active ingredient; the sum of
cis and trans nevi nphos.

(b) Lbs/acre has been regarded as being essentially equivalent to
kg/ ha.

Br assi cas

Brassicas treated with Phosdrin according to the nost extrenme current
practice (i.e., for 0.5 kg/ha, PH one day for broccoli and cabbage
and three days for cauliflower, collards and sprouts; for 1.0 kg/ ha,
PH three days for broccoli, cabbage, sprouts and cauliflower and
seven days for collards) contained residues of nevinphos in the range
of less than 0.01 ppmto 0.9 ppm the upper figure being estimated
fromthe data for sprouts.

Spi nach

Recomrended appli cations of nevinphos (i.e., 0.5 kg a.i./ha, mnim
PH four days, up to 1 kg a.i./ha, mnimal PH seven days) resulted in
resi dues not exceeding 0.5 ppm four and seven days, respectively,
after the final application

Lettuce

The basis for deriving the range of residues fromnon-U S. A data was
that of current recomrendations in the Netherlands, and U S. A data is
that of current recomendations. On this basis the range of residue

|l evel s reported was from<0.02 - 0.50 ppm

Under all these conditions, it has been shown that the residues of
mevi nphos di d not exceed 0.50 ppm when |abel reconmendations were
followed, i.e. PH for lettuce grown outdoors was 4-7 days and for

gl asshouse lettuce 7-14 days, depending on application rate and
growi ng period. In winter, the longer PH's are reconmended.

Beans

Resi dues of nmevi nphos did not exceed 0.05 ppm (maxi num dosage rate of
0.5 kg a.i./ha) when beans were treated with 0.5 kg/ha mevi nphos and
sanpl ed two days | ater

Peas

Resi dues of nevi nphos did not exceed 0.05 ppmin peas which had
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recei ved recomrended treatnents of nevi nphos (maxi num of 0.5 kg
a.i./ha), sanpled two days after application.

Root vegetabl es, bul bs and tubers

Wth a final treatnment to harvest interval of two days, nevinphos
residues in carrots, turnips, onions and potatoes did not exceed 0.10
ppm follow ng recommended applications of mevi nphos (nmaxi mum dosage
rate of 0.5 kg a.i./ha).

Tomat oes

At a dosage rate of up to 0.50 kg a.i./ha, and an interval between the
final application and harvest of one day, residues of nevinphos ranged
fromless than 0.02 ppmto 0.08 ppm at the double dosage rate, i.e.
up to 1 kg a.i./ha, residues ranged fromO0.05 - 0.2 ppm

Cucunbers

In cucunbers grown under glass, three days after application of

mevi nphos at a naxi mum dose of 0.5 kg a.i./ha, residues did not exceed
0.13 ppm Simlarly, in cucunbers grown outdoors, residues were |ess
than 0.10 ppm one day after recommended applications.

Mel ons

Resi dues of nevi nphos in whole nelons did not exceed 0.05 ppm one day
after the final treatnent at a maxinmumof 0.5 kg a.i./ha.

Gherkin
After recommended applications at a nmaxi numof 0.5 kg a.i./ha,

residues did not exceed 0.1 ppmafter a PH of three days in gherkins
grown under gl ass.

Top fruit

Studies with nmevinphos on top fruit are summari zed in Table 5.

TABLE 5 Mevinphos residues on fruit

Maxi mum Pr e- har vest Resi dues
Fruit t r eat nent i nterval (ppm

(kg a.i/ha) (days)
Appl es 0.5 3 0. 45
Pear s 0.5 3 0.14
Peaches 0.5 3 0.29
Apricots 0.5 3 0.10
Cherries 0.5 3 0.90
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Citrus 1.0 1 0.11

G apes

At an application rate of 1.0 kg a.i./ha and a PH of three days, the
maxi num r esi due of nevinphos in grapes was 0.27 ppm

Strawberries

Fol | ow ng applications of nmevinphos to strawberries grown outdoors at
a mximumrate of 1.0 kg a.i./ha, with a mnimum PH of one day, the
maxi mum resi due was 0.14 ppm at a slightly higher treatnent |evel
i.e. 1.25 kg a.i./ha, the nmaxi numresidue was 0.45 ppm

FATE OF RESI DUES

Ceneral comments

Mevi nphos residues in crops decrease rapidly, partly due to
volatilization and partly through degradati on. The princi pal
degradation products are dinmethyl phosphate and acetoacetic acid.

Provi ded nevi nphos is used according to the conditions of good
agricultural practice, detectable residues will not occur in neat,
mlk and mlk products. Livestock is unlikely to be exposed to

mevi nphos residues in feed since crops used for aninal feeds are
rarely treated. Neverthel ess, data are available to show that cattle
eating feed containing high | evels of nevinphos do not produce neat or
m | k containing appreci abl e resi dues.

In animals

Casida et al. (1958) conducted studies with nevinphos fed to cattle

at levels of up to 20 ppm expressed on the dry matter content (far in
excess of levels which could occur in practice). Fromthe results of
these studies, the authors stated that nevinphos had no tendency to
accumul ate in any tissue, but was rapidly detoxified in the ani nal

Feedi ng of 32P-| abel | ed nevi nphos for seven consecutive days to a cow
at a level of 40 ppm in dry matter, did not lead to | evels of

mevi nphos in whole mlk above 0.06 ppmat any tine during the study.
Mevi nphos residues in the tissues fromthis cow at autopsy at the end
of the seven-day period were essentially found only in the liver (0.3

ppm and ki dneys (0.04 ppm.

In a nore extensive experinent, 12 lactating cows were fed for a
12-week period at levels of 1, 5 and 20 ppmon the total diet. Sanples
of mlk were taken periodically and sanples of fat, liver, kidney,
muscl e, heart and brain at the end of the feeding period from al
treatments. Al contained | ess than 0.03 ppm nmevi nphos (limt of
determ nation of the analytical nethod).

However, their experinments showed that in the case of the cis-isoner
of nevi nphos, dinethyl phosphate was the nain degradation product
together with very small anmounts of nevinphos acid (the free
carboxylic acid). In the case of the trans-isoner, the sanme products
were found, although there was even | ess of the carboxylic acid.

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (16 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

Desnet hyl derivatives (where the nethoxyl groups joined to the P atons
woul d have been hydrol ysed to hydroxyl groups) were not detected.

In plants

Casida et _al. (1956) reported that after applying mevinphos to
vegetabl e crops as a foliar spray, 90% of the anpbunt applied was | ost
within two days and 99% in four days. From experinents in which pea
and bryophyl | um pl ants absorbed 32P-1 abel | ed nevi nphos through their
roots, it may be concluded that within 12 hours after application

| osses occurred primarily through volatilization, whereas thereafter
deconposition made the greater contribution. Using simlar nethods
with | abel | ed nevi nphos applied to cucunber, nmize, bean and pea
seedlings, they reported that the cis-isoner declined nore rapidly
than the trans-isoner

Spencer and Robi nson (1960) grew pea seedlings in gravel and applied
32P-| abel | ed nmevi nphos via the roots. Like Casida et al. (1956)

they found that the trans-isoner degraded sonewhat nore slowy than
the cis-one. This conclusion is further supported by those field
resi due studies by Shell where cis- and trans-isonmers were

anal ysed separately.

When pea plants were exposed to |abelled cis-nevinphos acid instead

of nevi nphos, degradation of the acid was sonmewhat slower than that of
ci s-nmevi nphos. Mreover, although di methyl phosphate was still the
mai n degradati on product, desnethyl nevinphos acid was al so forned.
For these reasons, the main degradati on pathway of mnevi nphos acid was
al so fornmed.

For these reasons, the main degradation pathway of nevi nphos nust have
been direct to the di nethyl phosphate and could not have been
primarily via the carboxylic acid.

In soil

In soil, nevinphos appears to be deconposed primarily by chem ca
hydrol ysis (H ndin, 1963). Getzin and Chapman (1959) studied the fate
of 32P-| abel | ed nmevi nphos in soil and the subsequent uptake in pea

pl ants by an enzyne inhibition nmethod. There is a positive correlation
with organic matter content and base-exchange capacity.

Most nevi nphos was held by peat (127 ng/ 100 g soil) and | east by sand
(3-8 ng/ 100 g soil).

In sand, the residues in peas reached 170 ppm after two days,
decreasing to 8.5 ppmafter 14 days; in nmuck soils, the residues in
the pea plant were 0.82 ppmand 0.05 ppm respectively, after the sane
peri ods.

Resi dues after harvest

The conparatively rapid decline in nmevinphos residues seen in the
growi ng crop usually continues after harvest whilst the cormmodity is
being stored or transported to the market. Thereafter, the various
comerci al and domestic processes reduce levels still further, often
to below the limts of analytical determ nation. Consequently,

resi dues at harvest bear little relation to residue levels in food
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when it is ready to eat. At the latter point, nevinphos residues often
may not be detectable, even though residues near the proposed
tol erance | evel s were present at harvest tine.

Resi dues in crops stored under anbient conditions

St udi es have been undertaken in which sanples of fruit and veget abl es
have been stored at anmbient tenperatures for 2 - 9 days. Table 6
summari zes typical figures for the decline in residues in cabbage,
broccoli, cauliflower, lettuce and spinach stored in anbi ent
conditions (Shell Research Ltd., 1957, 1971, 1972; Shell Chim e,
1972).

TABLE 6 Decline of residues in |leafy vegetables after harvest

Ti me Resi dues of mevi nphos (ppm

(days) Red cabbage Broccol i Caul i fI ower Lettuce Spi nach
Har vest 0.2 0. 27 0. 06 0.15 0.35 8.7
2 0.11 0. 09 <0. 02 0.10 0. 30 5.2
4 0. 06 0.02 - 0. 05 0. 20 2.7
6 0. 02 - - - - 1.1
8 - <0. 02 - - - -

9 0.01 - - - - -

Conpar abl e data for fruits were al so obtained and are sunmari zed in
Table 7.

TABLE 7 Decline of residues in fruits after harvest

Resi dues of mevi nphos (ppm

Ti me (days) Appl es Peaches Strawberries
Har vest 0.72 1.29 2.9 0. 34 0.11
5 ; - - 0.25 0. 04
3 - - 2.7 - -

6 0. 07 - - - -

9 - 0.21 - - -

Ef fect of deep-freeze storage

Laws (1959) studied the effect of deep-freeze storage on residues of
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mevi nphos in cabbage; sanples were taken after six weeks and six
mont hs of deep-freeze storage. Practically no decrease of mevinphos
resi dues occurred during these storage peri ods.

Ef fects of donmestic processing

The data shown in Table 8 are representative of those available for
the effect of washing in cold water (Shell Research Ltd., 1972; Shel
Devel opnment Co., 1962).

TABLE 8 Mevinphos residues in |eafy vegetables after washing

Crop Initial residues Resi dues after washi ng
(ppm (ppm
Spi nach 1.10 0. 54
0. 96 0. 66
0. 50 0.35
Cabbage 0.11 0.03
0. 02 <0.01
Broccol i 1.60 0.72
0.14 0.10
Caul i f I ower 1.00 0. 09
0.74 0.52
0. 09 0. 05

In general, the lower initial residues were derived from produce which
had been stored under anbient conditions. In sonme cases the
proportionate | oss after washing was | ess fromcrops containing | ower
than fromthose containing higher residue | evels.

A study by Wt (1972) denonstrated that househol d washi ng and
subsequent cooking of endive resulted in a |loss of 50% of the residue
occurring in the crop at the retailer. In lettuce, household washing
renoved about 48% of the initial residue. Data are given in Table 9.

TABLE 9 Mevi nphos residues in vegetables after washi ng and cooki ng

Veget abl e Average residue, 4 replicates (ppm

initial residue after washi ng after cooking
Endi ve 0.12(0.08-0. 15) 0.10( 0. 02-0. 16) 0. 06(0. 03-0.09)
Lettuce 0. 54(0. 36-0. 80) 0.28(0.24-0. 30)

Whi I st the residue data used as the basis for proposing tol erances
were based on the crops as picked, many crops, especially lettuce and
brassicas, are trinmed before cooking. Table 10 gives data whi ch show
the difference between residues in the outer |eaves and the tri med
produce and which are typical of all available data. In general outer
| eaves represent 10-20% of the weight of the untrimed crop (Shell
Research Ltd., 1957, 1960, 1971; Shell Chime, 1971).

In melons, 75-90% of nevi nphos residues were found to be present in
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the rind. Peeling reduced levels in cucunbers and peaches by up to
50% in apples by up to 60% and in pears by between 50 and 75% In
citrus, residues were confined primarily to the peel, and where
residues were reported in peel, they were usually below 0.01 ppmin
the pulp (Shell Devel opnent Co. 1957, 1958; Shell Chime, 1970; Shel
Research Ltd., 1957, 1972; Shell Chenical Co., 1961).

Cooki ng vegetables and fruits reduces residues as illustrated by the
data given in Table 11 (Shell Research Ltd., 1960, 1972).

TABLE 10 Residues of nevinphos in outer |eaves and trimred crop

Crop Ext ernal | eaves Trinmed crop
(ppm (ppm
Lettuce 0.50 0. 40
0.24 0.20
0.17 0.12
Cabbage 0.59 <0. 05
0.50 0. 08
0.08 <0. 02
0.64 0.02
0.22 0.02
Brussel s sprouts 0. 63 0. 08
0.25 0. 16
0.02 <0. 02

TABLE 11 Mevinphos residues in crops after cooking

Resi dues (ppm

Crop Bef or e cooki ng After cooking
Broccol i 0.09 0.02
Cabbage 0.03 0.01
Spi nach 2.70 0.81
1.10 0. 36
Beans 15. 01 7.40

TABLE 11 (cont'd)

Resi dues (ppm

Crop Bef or e cooki ng After cooking
Appl es 1.10 0. 59

0. 65 0. 26

0. 60 0.43

1 Spi ked sanpl e.
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Bl anchi ng and canni ng

In the canning of fruit and vegetabl es, which involves considerabl e
heat treatnents, virtually all nevinphos residues are elim nated.

A study by Dornal et al. (1959) denonstrated that blanching and
canni ng spi hach, peas and beans effectively renoved all residues of
mevi nphos. Sinmilar studies also showed the conplete elinmnation by
commerci al canni ng of residues of nevinphos present at harvest on

spi nach and peaches; 40% of the residues of nevinphos present were
renoved from beans purely by the process of blanching, while this
reduction was increased to 99% on subsequent bottling (Shell Research
Ltd., 1960, 1971; Shell Chemical Co., 1957).

Processi ng of w ne

Pai nter et al. (1959) added nevi nphos to grape nust, and residues of
mevi nphos were found in wne prepared fromthe nmust. Measurabl e
anmounts of mevinphos were also retained in the sedinent.

Mevi nphos residues in certain crops after harvest

Whi I st canning effectively renoves residues fromtreated crops, the
effects of the milder domestic processes are variable and the
avai l abl e data are summari zed under i ndividual crop headings.

Where possible an estimate is made of the | evel which could be
expected in the food when ready to eat if the crop were at the
proposed tol erance level at harvest. In the great majority of cases,

harvest tinme levels will be well below the proposed tol erances, so
that the estimate nmade here for residues at the point of consunption
will in general be well above those occurring in practice.

Br assi cas

The combi ned effects of del ay between harvest and nmarketing, washing,
renoval of outer |eaves and cooking are likely to reduce harvest
resi dues of about 1.0 ppmto a maxi mum of 0.05 ppm

Spi nach

The conbi ned effects of washing, transport and cooki ng woul d be
expected to reduce harvest residues of about 1.0 ppmto around 0.15

ppm

Peas, beans, carrots, turni ps and potatoes

Resi due | evel s observed at harvest where crops had been treated
according to good agricultural practice were invariably |less than 0.05
ppm and no processing work was undertaken in these crops.

Appl es, pears, peaches, apricots, cherries and strawberries

The principal |osses of residue in fruits occur during transport to
the market. Such factors as peeling, washing and cooking are not

al ways rel evant and are not considered here. In estinating | osses
there are great variations in the tinmes and conditions of transport.
Thus, apples and pears fromdistant countries may experience shi pnent
peri ods of several weeks whereas fruits such as cherries and

http://www.inchem.org/documents/jmpr/jmpmono/v072pr21.htm (21 of 28)23/12/2003 15:52:24



243. Mevinphos (WHO Pesticide Residues Series 2)

strawberries nmay be eaten within a matter of days after harvest. Thus,
in the case of apples it is probable that residues at the

proposed-tol erance | evel could decline to belowthe limts of

determ nati on where | ong shipnment periods are involved. In the case of
strawberries which reach the market in two days, residues could
decline to between 50% and 70% of their harvest val ues.

Mel ons and citrus fruit

These fruits are peel ed before being eaten. Residues in nelons of 0.05
ppm at harvest would not be likely to contain detectable levels in the
edi bl e portion. The sanme is true of citrus fruit.

Lettuce

Sone reductions in residues will occur between harvest and consunption
due to transport and renoval of outer |eaves. Washing will also have
sonme effect (residues decline by washing about 50% . Precise figures
of residue |osses between harvest and the nonent of consunption are
difficult to estimate, especially in view of the widely varying
conditions and times of transport fromone country to another.

METHODS OF RESI DUE ANALYSI S
Resi dues of nevi nphos are best determ ned by gas-Iliquid
chromat ography. Alternatively, an enzyne inhibition cholinesterase

met hod may be enpl oyed.

Gs chrommat ographi ¢ et hods

Because of their accuracy, specificity, sensitivity and speed, gas
chr omat ogr aphi ¢ net hods of analysis are the methods of choice.

Mevi nphos can be determined by using a flane photonetric detector
(Beroza and Bowran, 1968; Brody et al., 1966). A specific nmethod for
the anal yses for residues of both the cis and trans isoners of

mevi nphos has been devel oped (Shell Research Ltd., 1957-72) and
satisfactorily used on crops down to a general |evel of 0.01 ppmfor
each isoner. The crops are extracted by maceration with chl oroform
Low wat er content crops are danpened with water before extraction.
Co-extracted natural products can be renoved by cleanup using a liquid
- liquid chromat ographi c technique, foll owed by anal ysis of the

mevi nphos-cont ai ni ng extract Using this procedure, nean recoveries of
80-115% fromcrops at the 0.02 - 0.20 ppmlevel may be achieved for
each isoner.

A thermionic detector has al so been enployed in the anal yses of crops
for residues of nevinphos (Wnterlin, 1970; Shell Chem cal Co., 1969).
The crops are extracted with either ethyl acetate or chloroform

foll owed by a colum adsorption chromatographic cleanup, if required,
and determ nation by G.C equi pped with a thermonic flanme detector.
This provides a quick and sensitive neans for the detection, as well
as the separation of the two isoners of mevinphos. These thermonic
detector nmethods are capabl e of detecting |levels of nmevinphos as | ow
as 0.01 ppm with recoveries in the range of 90%to 110%

Enzyne inhibition

A specific enzymatic nmethod for the detection and determ nation of
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mevi nphos in crops and ani nal products has been devel oped (Shel

Devel opnent Co., 1964). The sanples for analysis are extracted with
chloroform transferred to water, and deternination is effected by a
standard enzyme inhibition spectrophotonetric nmethod. Using this
procedure, the Iimt of determ nation of nmevinphos is 0.02 ppmfor
crops, 0.01 ppmfor mlk and up to 0.10 ppm for aninmal tissue.
Recoveries are in the range of 80%to 110%

Bi oassay Met hods

Bi oassay nethods have been described but such techni ques have now been
| argel y superseded.

NATI ONAL TOLERANCES

Oficially approved tol erances for nevi nphos have been established in
sone countries. The information presented in the follow ng table has
been obtained principally fromthe regulatory authorities. Every
attenpt has been nmade to present the nost recent data, but the
following list is not a fully authentic one. The figures in table 12
refer to the sumof cis and trans nevi nphos.

APPRAI SAL

Mevi nphos is a systenic, rather volatile organo-phosphorous

i nsecticide, which is used on a considerable scale in nmany countries,
especially on vegetables and fruit, for the control of a w de range of
pests, such as aphids, leafrollers and spider mtes. This pesticide is
reconmended, particularly when control of pests is necessary, a
relatively short tinme prior to harvest.

Techni cal mevi nphos contains no | ess than 60% of the cis-isoner of
mevi nphos, and about 28% of trans-isomer. The former possesses
consi derabl e higher insecticidal activity than the latter.

The principal inpurities in the technical material are nethyl
acetoacetate, nethyl-2-chloro acetoacetate and di net hyl nethyl
phosphonat e (each of the conponents nentioned conprise about 2% by
wei ght of the total technical nevinphos).

Mevi nphos is mainly used as an enmulsifiable liquid. The concentration
rates of use range fromO0.125-0.5 kg a.i./ha., applied as a foliage
spray; in US A uptolkga.i./ha. is registered to accommbdate
extrenme pest conditions.

The residue data avail able were obtained frommany countries with
different climatic and growi ng conditions and those presented are,
with a few exceptions, representative of levels likely to occur at
harvest under conditions of good agricultural practice.

Infornation is available on the fate of nevi nphos residues in aninals,
in plants and in soil; residue data on animal tissues and products of
animal origin, such as m |k, show that residues occur only from
feeding levels far in excess of those which are likely to occur in
practice. Provided mevinphos is used according to conditions of good
agricultural practice, no neasurable anobunts of residue will occur in
meat, mlk and nilk products.
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TABLE 12 Exanpl es of national tolerances reported to the neeting!?

Country Crop(s) Tol er ance
(ppm

Argentina peas, beans, cucunbers, citrus 0. 25

| ettuce, nelons, apples, pears, grapes 0.5

brassi cas, spinach, cherries, peaches 1.0

and pl umns
Australia fruits and vegetabl es 0. 25

(recomended)

Bel gi um spi nach 0.3

ot her vegetables, fruit 0.1
Brazi | peas 0. 25

l ettuce 0.5

broccol i, spinach, turnips 1.0
Canada all treated crops 0.25
Czechosl ovaki a | eafy veget abl es, cabbage 0.1
Fed. Rep. of spi hach 0.3
Ger many vegetables and top fruit 0.1

ot her crops 0. 05
Hungary all crops 0.1
Yugosl avi a appl es 0.5

crops other than apples 0.1
Net her | ands spi hach 0.3

ot her vegetables, fruit 0.1
Switzerl and veget abl es )

top fruit ) 0. 25

gr apes )
South Africa tol erances vary according to crop 0.25 - 1.0
U S A citrus, peas, beans, cucunbers, root veg. 0.25

appl es, pears, grapes, |lettuce, nelons 0.5

stone fruit, brassicas, strawberries 1.0

1 Additional tolerances may exist in sone countries for crops grown
for | ocal consunption. These tol erances do not appear.

When nevi nphos was applied to plants, it was shown that it decreased
rapidly within 12 hours after application, primarily through

vol atilization; thereafter degradation was nmainly responsible for
decrease in residue levels, the principle degradati on products being
di net hyl phosphate and acetoacetic acid.
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Little information is avail abl e on nevi nphos residues in foods in
comer ce

A nunber of nethods for residue anal ysis based on gas chronat ographic
procedures are avail able for specific determ nation of mevi nphos
cis-and trans-isoners. The G.C nethods of analysis are the nethods
of choi ce, based on accuracy, specificity, sensitivity and speed.
Recomrendati ons are given for the nost appropriate extraction
procedures for residues in crops. These procedures can be used and
adapted for regul atory purposes as required.

The linmt of determ nation of the GLC nethods nmentioned is as | ow as
0.01 ppmfor both cis- and trans-nevinphos in crops, with
recoveries in the range of 90 - 110%

Alternatively, an enzymatic nmethod for the detection and determ nation

of mevi nphos residues may be used. The Iimt of determ nation of the
latter nmethod is 0.02 ppm of mevinphos (both isoners) for crops, 0.01
ppmfor mlk and 0.1 ppmfor aninmal tissue. Recoveries are in the
range of 100 - 110%

Various rates of application and pre-harvest intervals occur in

different countries. It has been denonstrated that consi derabl e | osses

of residues avail able at harvest occur whilst the comodity is being
stored or transported to market. Thereafter, various comercial and

domesti c processes reduce levels still further, often belowthe limts

of determination. Consequently, residues at harvest bear little
relation to residue levels in food at the tine of consunption

RECOVMENDATI ONS

TOLERANCES ppm
Brassi cas (broccoli, Brussels sprouts, cabbage,

cauliflower, collards) cherries, strawberries. 1
Lettuce, spinach, apples, grapes, peaches. 0.5
Cucunbers, tonmatoes, apricots, citrus fruits, pears. 0.2
Carrots, beans, onions, peas, potatoes, turnips 0.1
Mel ons 0. 05
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Toxi col ogi cal Abbrevi ati onsMevi nphos (PDS) Mevi nphos (FAO Meeting Report

PL/ 1965/ 10/ 1) Mevi nphos (Pesticide residues in food: 1996 evaluations Part ||
Toxi col ogi cal ) Mevi nphos (Pesticide residues in food: 1997 evaluations Part ||

Toxi col ogi cal & Environnental)
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