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Method development for pesticide residues

analysis in Herbs, to support regulatory aspects
of food safety and public health
within the MERCOSUR countries
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Where do the consumed medicinal plants in
MERCOSUR came from?
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Medicinal plants and derivatives
production

Conventional : Uses pesticides like any agricultural
production
PESTICIDE RESIDUES EXPECTED

Organic/biological/ecological: No pesticides allowed,
secondary metabolism enhaced

ABSCENCE OF PESTICIDE RESIDUES MUST BE
CONFIRMED



When pesticide are used in MAPs production?

Residues
General Group Subgroup Specific examples | Possible sources Stage of
classification production
at which
detectable®
Aprochemical |Pesticides Insecticides |{arbamate, Air, soil, water, during 1,234
residues chlorinated cultivation/growth, pos
hydrocarbons, harvest processing
organophosphorus
Herbicides |24-D,245T Air, soil, water, during
cultivation/growth, pos
harvest processing
Fungicides |Dhithiocarbamate Air, soil, water, during
cultivation/ growth
Fumigants |Chemical Ethylene oxide, Post-harvest processing
agents hosphine, methyl
romide, sulfur
dioxide
Disease Antiviral Thiamethoxam During cultivation 1234
control agents
agents
Residual solvents Organic Acetone, methanol, | Manufacturing process 34
solvents ethanol, butanol

* Stage of production at which detectable: 1, medicinal plants; 2, herbal materials; 3, herbal prepgrations; 4, finished
herbal products.

WHO guidelines for assessing quality of herbal medicines with reference to contaminants and residues



Medicinal plants could contain pesticide residues
| which accumualate as a consequence of agricultural
¥ practices such as fumigations, during pre or post
harvest or soil treatments.

It is strongly adviced that each Medicinal Plants
producer or commerzialer country should have at least
one laboratory capable of performig these
determinations

Medicinal plants could be ruled by the general
specifications developed for foods, particuarly those
included in the Codex Alimentarius

WHO guidelines for assessing quality of herbal medicines with reference to contaminants and residues



Codex Alimentarius used matched
combinations pesticide-food product

Table 4. The list of approved pesticides for spices® and their maximum residue
limits (MRLs) (Codex Alimentarius Commission, 2005)°

Pesticide Group or sub-group of spices MREL
(CCPR-number) (mg/kg)
Acephate ((45) Entire group 028° 0.2
Azinphos-methyl (002) Entire group 028 05 (™M
Chlorpyrifos {017} Seeds 5
Fruits or berries I
Foots or thizomes 1
Chlorpyrifos-methy1 (090) Seeds l
Fruits 0.3
Foots or thizomes B
Cypermethrin (118) Fruits or berries 0.1
Roots or rhizomes 0.2
Diazinon (22) Seeds B
Fruits 01{M
Roots or rhizomes 0.5
Dichlorvos (025) Entire group 028 0.1 ("
Dicofol (026} Seeds 0.05 (%}
Fruits or berries 0.1
Foots or thizomes 0.1

WHO guidelines for assessing quality of herbal medicines with reference to contaminants and residues



Pesticides residues in medicinal plants

* analytical challenges:

MAPs are complex matrices containing
different amounts of secondary metabolites

( 1-20%) with similar physicochemical
properties to the most common pesticides
employed for crop protection, either before or
post harvest




Phytochemicals present in citrus essential oils
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Characteristics of Pharmacopeical protocols

There is always a reference substance
(that is provided by the pharmacopeia’s
board)

...Wwhat about for pesticides in natural
products or medicinal plants?




the concept :
Pesticide residues is a
group of compounds
to be determined by a
general procedure, as
ashes or moisture

Exhaustive sample preparation for the pesticide
residue analysis was the solution |
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Matrix effects







2g sample +10 mL. H,0 + 10 mL. AcOEt

1.5 g Na Cl + 8g MgSO,

No clean up GCB+PSA

& &

GC-MS & GC-ECD LC-MS/MS




Boldo

TIC: STD05.D\data.ms
TIC: B-05.D\data.ms

TIC: B-PSA+GCB-05.D\data.ms
TIC: B-PSA-05.D\data.ms
TIC: B-GCB-05.D\data.ms




Matrix effect in GC-MS for some common
medicinal plants
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Boldo: Matrix Effect LC-MS/MS
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2813 Prsticide residecs

ETRCPEAN PHARMADDPOEIA TD

Introcdboce Inio S fask the prescrived quaniily of the drag
and continue the disiflizton as desoribed 2bone for the tne
and at fhe rate prescriberd Shap fhe Seating and affer 10 min

MRL g, — maimum residoe |bmitof the pesticide i the
herbal drug 2= given In Tasie 2813 -1 ecln
=

A NEW

CONCEPT

EURDPEAN PHARMACOPOELA 7.0

2.5 14 Determinstion of tanndss in berbal drugs
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2.8.13. PESTICIDE RESIDUES Fr—— 1
Dsfiniom. For the purpooes of the Frarmacopoclz, 3 i, bantamic xSt i o x| b
pestiode s azy subsiasce or mirture of substances istcnded rmmrzbacin s
fSor prevesting, destroving ar controdieg soy pest, umwasted ks
pecks of phnks or 19imals cousing form daing o ckherwlse. T
Interfering whh the productles; processing. shorzge, banspert  Srompropyii H
& marketing of herhat drugs. The Rem inchodies substasces
Itenden foruse 3 grOWEhEQUISIN, deiEar or delogants T o o R P aad achioadind -
and any subance applled be crops, elther before or after Chlsriednpti s
Tareest, te peotect Bhe commedity from deterioratios during i
shorzge and mansport Pestidde resldues @n Be presentand are  CRSRriphascinl
omtrelled In herbaE drugs and hevha drug prepantioes. Chlsrperiphas s 21
Limits. Uiasess othenwise Indicsted In t5e mosograph, the Chlrl- il wa
hertal drug to e emmibed 2t east complles wih the limits
Indticzted In Table 25.13.-1 The limit 2pplying b pesticites Ctinriat o il o
that are not Bsbed 1n Tadle 2,513 and whose presence ks ACitnsdstintn |
spected for a3y reason ompdy wih the Umis flovels) cross
redermed to by Regulztion {EC) No. 3962005, including aomeey  Crperscti sad loomor jam of +
and sucressive uptates. Limis for pectiddes Ehat are not ISt 50T jzom of o, 008 A A 00K, 57-00T, 2.#-00T, 1
i Tabie 2.5.13-1 o7 In Eurcpean Ualen fexis are ciculzted 2,27 2rd 0,2 TOE:
wding the finliswing exprecsion: Talmmeiers as
A0 W M Dtazinee L=
MO o 100 ST &
ADF - acceptzhle daily bvake, a5 puddished by FADOWHO, — Ticires %
In mlilipms per klogram of body mass, Dicaki as
M = pody mas In kBogrems (80 kg, Ry FrA =
MDD, - daly doseof the Bertal drog, in kliograss. = p— :
Toe Imks for pesticides In Berbal drag presarations ane Inm of Sormers asd afi] H
aloulzied uzing the foliowing expressions: o
Ethiom T
IFOER 5 38 Eirimghor L]
RSy w DHE am ol and a1
E e —
IroEn =3 Fibrothion as
AT x M
—I-N:'lflm o 0 Fopessathrin [E-H
o= o am
243 S the informatSon socfon On pomenn mossgTepks (CONCT nEpes!

Sampling of herbal dregs. Sampii=g |z done sccording to the
gemeral chapier 2528, Merbal drugs - sampling and semple
orengrafion.

Qualitative and quaotitative smabysis of pesticide residwes.
The asalytical procedares msed ase validated fe.g. acoording to
Documest K* SANCO,16232,/2005). s pardoular, they sy
the followisg areria:

— the chozen method, espectally the purificion steps, k
ulRable for the comblsation pesticide resldue subsnce
o be examined, and not swscepiibie to nberference from
cpexiractives;

— mbarzl ecrurrence of some consttaents |s considered In the
eterpreation of results (e.g. dizaifide from Cracteraceael;

— fthe comceniration of test and refenence solutions aad the
seizing of the apparabas ane such that the responses ased
for quasdificztion of the pesticide residues are withis the
dynamic rasge of the dietector. Test solutions contalning
pesticide reskiwes at 3 level outside the dynamic Aage, may
be dikrted withis the callbration mnge, provided that the
concestration of the matrix In the solution ks adjasted In e
se where the cEiion solutions mast be matrismatched;

— behween 7O per cemtto 110 per cemt of each pesticlde s
recoeered;

— repeatability of the method: RED & not greater than e
walioes Indicabed k= Table 2.8.13.2;

—  meproducibily of the meined: RID k& oot greater than the
walues Indicabed b Table 2.8.13.-2.

Table 2.8.13.2
© e g _ﬂlﬂl lm;ﬂ:;lm'l‘
Img )
B0 - D 1 o
= QuaL- Dbl | L
~g1-1 = w
=1 o m
0L I0E20E14
2.8.14. DETERMINATION OF TANNINS
IN HEREAL DRUGS

Carrp ouf 2l $he oxrection and dlufion opcrafions profrciod
o gkt

In e oz of 2 herbal drug or 3 dry extract, to the stabed
ameust of the poswdened drug {183 (29,23 or the extract In
2250 mL round-botbomed sk add 150 mL of wesier i Hieak
o 3 waber-bath for 30 min. Cool under running water and
fransfer quastiatheely o2 250 ml volumetric fack. Rinse e
moundbotiomed fask and collect the washisgs in the valumetric
flazk, then dite to 25000 mL wikh wafor 8. Allow the soilds
£ settie 2md fESer the liquid through 2 fSer paper 125 mm In
dlameter. Dlscand the frst 50 mL of e flliese.

In the czize of 2 Bquid extract or 3 tinctare, dllube the stated
amoumt of the llquld extract or tacune to 25000 mL with
arder R, FEzer the mirture throagh 3 filter peper 125 mm =
dizmeter. Dscand the first 50 mL of the filtete.

Total podpphensls. Dilute 5.0 mL of B filtrate to 25.0 mL
with wafer £, Mix 2.0 ml of this salution with 10 mL af
phemhemulpbdofumgstic mapen? K and 1000 mL of water X
and dbie fp 250 mL with a 280 gL sobufion of sodfum
cerbonaic K. After 30 mba measure the absorbance (32250 at
760 nm {4_], usng waier & ax the compensation Bquld.
Polyobenol not adsorbed by kide powder. To 2000 mL of e
fErate, add 000 g of hise powdior CRS and shake vigomushy
Sor 60 min. Fiter and dBuse 5.0 mL of the MSmate o 25,0 mL
with wafer B Mix 2.0 ml of this solution with 10 mL of
phephomolpbdofungmiic apent K and 10.0 mL of water £
and diete o 25.0 mL with 2 290 gL sobation of soclfum
cerbenaic K. A%ter 30 min measure the absortance (2.2.25) ot
760 nm {4:], usdng wafer K & the cempensation Bquld.
Stenderd. Dlzsoive mmediately before use 50.0 meg of
myopaliod B In waier R and dilute 5o 100.0 ml with the
mme solvest DEwte 5.0 ml of the solotion bo D300 mL
with waficr £ Mix 2.0 mL of thic solution with 10 mL af
ohemhemulpbdofumesie rapen? K and 10.0 mL of sesler £
and dbeie 5o 250 mL with 3 290 gL sobuton of sod'fum
cerbonaic K. After 30 min measure the sbsortance (3.2.25) ot
760 nm (4], uzing water & a5 the compensation Bquld.

General Nofoes (13 apply %o all monogrephs and ether focs



2813 Prsticide residwes

EURCFEAN PHARMACOFOEIA TD

Introcdboce Info the flask the prescriibed quantity of the drag

and continue the disiflizgon a5 desoribed 2bove for the dme

and at the ratx presoribed. Stop the Sealing and afer 10 min
read the vobome of Bguid coliecsed In the graduabed tube and
subtract the volume of rylene peevioody notsd. The diffesence
mpreseats the gaantty of essestial oll ka the maes of the drug
iem Colculabe the nesult = milliEnes per kEogras of drag.

When the essential of E to be ned for ether zxalytial
purpnies, the waterfnee mixtane of Tviee 20 ezoentls ol may
e reoovered ax Sollows: Femove the Copper & “2nd Inbrodure
@l mlofz L gL soluton of sedium fuomescoinafe R and
2.5 mL of ater 8. Loswer the mixture of midese and essestial of
nte the bulbshaped swelling L by messs of the threeway tag,
allow to stamd for S min and bower the mixtare Zowhy ol B
sk reaches thie beved of the Bp M. Open the B amticdadowine
50 trat the waber flows out of the coanecting tube B4 Wash
the tube with arefonr K and wih 3 [1eSe foluene F introdoced
through the Ming funnel N Turs the Sp axticieciaie B
SraLr o reoover the mivhure of mybene xnd esmental of b an
appropriate fack

07/ 20:08: 20813

2.8.13. PESTICIDE RESIDUES

DefinitSoa. For the purpeses of the Pharmacopetlz, 3
pestiode 15 2oy subsiamce or mirhure of substances istcnded
Sor prevesting, destreying ar controiieg sy pest, umwasted
specks of phoks or 2simais crusing Barm daring or etherwise
Interfering wikh the prodwcties, proecessing. shorage, ansport
of marketing of herbat drogs. The Bem inciodes subslances
Intended faruse & growthsoqulzions, defeizes or deioonis
and any subZance applled be crops, eltser before or after
Tarvest, te peotect Bhe commead ity from deterioration during
shorzge and fransport. Pestidde resldues can 3¢ present asd are
ooatrolled In herbat drugs and herbat drug preparatioes.

Limits, Uadess otherwise Indiczted In e mooograph, the
ol drug o e camised at keast complles wih the fmits
nidiczRed In Tabiie 25.13.-1 The limis 2pplying tor pesticlaes
fthai are not Bsbed 1n Tadle T.5.13-F ad winose presendce IS
Asperied for 23y MEason oMy wih e Hmits (evels) oross
redermed to by Regulztion {EC) Na. 396,2005, including acmeyes
and successive updates. Limits for pecticdes that ane not Tsted
in Tabée 2.5.13-1 =0r In Eurcpean Uiskom texts are ciculased

ADT - arcepizsic T - retied by FADUWHO,
in mlilpr=ms per kBogram of body mass,

L = paydy mas In KEograms (50 kg,

MDD, - daly doseof the hertal drog, in kliograss.

Toe hmls for pesticldes In Berbal drog presuations ze

MRL . — Toximum residoe ot of the pestickde b the
herbal drug 2= given In Tasie 28.13-1 ac In
EL texts or cicsiated using the expeession
mentianed above:

DER - ddregdestract i, Le e e dehwees the
guaniy of herbal drug used In the manufacure
of 2 herbes dnug preparatios and the quantity of
herbal drug prepaation abizised;

MDD, - dallydece of the herbal drug preparation, in
kllogramz.

The ompetest 2ahorisy may grast total or pardal exemption
Sram the Sest wien the complete history (mitore and quontty of
e petiiddes uced, dabe of each beatment &dring cultvaiiion
and after the hamvest) of the treatmens of the baich & known

EURDPEAN PHARMACOPOELA 7.0

2.5 14 Determinstion of tanndss in berbal drugs

Ssbcoaxcw Limit

Fenthion (zaxm cof &nihion, fenthicorarn,
fr=izlzs-zazssaos, S orennnerabnsid

2nd fiondhyioo-rullorid)

Bemachiorogrlobenn (72m of koot o, i, & 1}

EEEE~ece EEEE

g L F=SE1C e Sa S CIETK |
and ¢z be checked preciely scconding to goosd agricaiural maa
and collecdon practice (GACF). Makhihizs 1nd malasnen (mam o
Table ZHIS-1 Mezriam
[ETr— Lime Meaziphas
lmg ey Memazidszhes
21
Az
Alschicr s
Mearrctior
Aldrn 2 dichdrin (zaz f) L]
AmmEati 21
Mzrserisghas a1
AzrphziecE
a=
[+
a1
[T
1
Chigntan (mam o e, S and
a1
Chigriorinpha
s
i mrissat .
ohiz
L .
Chizraletmai waz
" iz o mucttd and 4
Sy s e 3] L ————
[ — 1 Frecrmdons a
Srpermathen and e | o 1 Prefciaphes a1
DT (rem of 0,#-00K. & # D0, 57007, a.500T, 1 Frothicgbos s
. TDE and 2 TOE e (s of peerin | slnerie [T, sk [, jamaln 3
Zalmmmens 2z S, pyretiris [ ase gyetten 1
it s Ot s
Tezmatian 1 - fam of e = B
oty prsnschiarphany | S
Dcklorena 1 = =) [ H]
e 2z
maoam i SR Ten 21

alculzted uzing the foliowing exprestions: o
Tibien T
IYOEH 5 3 Eimimpiar ez
MLy W CIEE o o a=d a1
dencniarmpiat-aes!
IFoEn = Frimebtios 2=
ADE 2 A
—'I-l'!:'-:nlm T Fopesssthrin [E-H
o= o am
a2 S the informaSon seoton Of Jreensl moncgTasks (ooner pepes

arzl ecrurrence of some mnstiuents 15 con™wgred n the
Iterpretxtion of nesults (e.g. dizafide from O
the comcentration of test and refenescr soluthons ad
sefzing of the apparabas ane such that the responses wsed
for quasdificztion of the pesticide residues are withis the
dynamic rasge of the dietector. Test solutions contalning
pesticide reskdues 2t 3 lovel outside the dynamic Aage, may
be dikrted withis the callbration mnge, provided that the

concestration of the matrix In the solution ks adjasted In e
st wihene the cietion solutions mast be matris-matched;

— behween 7O per cemtto 110 per cemt of each pesticlde s
recoeered;

— nepeatability of the method: RED k not greater than the
walioes Indicabed In Table 2.8.13.2;

— neproducibiRy of the methed: RED k oot greater than the
valioes Indicabed la Table 2.8.13.-2.

Table 2.EIZ3-2
Tom e e
lmgug)
B0 - D 1 o
= QuaL- Dbl | £
= ak
w0

the Sllowing aerta:
— the chosen methed, espectally the pusifiction ste

Documest N* SANCO, 16232, 2006]. Ta pardcular, th Fm

co-Extractives;

Carrp ouf 2l $he oxrection and dlufion opcrafions profrciod
o gkt

In e oz of 2 herbal drug or 3 dry extract, to the stabed
ameust of the poswdened drug {183 (29,23 or the extract In
2250 mL round-botbomed sk add 150 mL of wesier i Hieak
o 3 waber-bath for 30 min. Cool under running water and

fransfer qua ¥ o2 250 mil volumeiric fack. Rinse e
moundbotiomed fask and collect the washisgs in the valumetric
flazk, then dite to 25000 mL wikh wafor 8. Allow the soilds
£ settie 2md fESer the liquid through 2 fSer paper 125 mm In
dlameter. Dlscand the frst 50 mL of e flliese.

In the czize of 2 Bquid extract or 3 tinctare, dllube the stated
amoumt of the llquld extract or tacune to 25000 mL with
arder R, FEzer the mirture throagh 3 filter peper 125 mm =
dizmeter. Dscand the first 50 mL of the filtete.

Total podpphensls. Dilute 5.0 mL of B filtrate to 25.0 mL
with wafer £, Mix 2.0 ml of this salution with 10 mL af
phemhemulpbdofumgstic mapen? K and 1000 mL of water X
and dbie fp 250 mL with a 280 gL sobufion of sodfum
cerbonaic K. After 30 mba measure the absorbance (32250 at
760 nm {4_], usng waier & ax the compensation Bquld.
Polyobenol not adsorbed by kide powder. To 2000 mL of e
fErate, add 000 g of hise powdior CRS and shake vigomushy
Sor 60 min. Fiter and dBuse 5.0 mL of the MSmate o 25,0 mL
with wafer B Mix 2.0 ml of this solution with 10 mL of
phephomolpbdofungmiic apent K and 10.0 mL of water £
and diwse 8o 250 mL with 3 290 gL sobetion of sodlfium
cerbenaic K. A%ter 30 min measure the absortance (2.2.25) ot
760 nm {4:], usdng wafer K & the cempensation Bquld.
Stenderd. Dlzsoive mmediately before use 50.0 meg of
myopaliod B In waier R and dilute 5o 100.0 ml with the
mme solvest DEwte 5.0 ml of the solotion bo D300 mL
with waficr £ Mix 2.0 mL of thic solution with 10 mL af
ohemhemulpbdofumesie rapen? K and 10.0 mL of sesler £
and dise to 250 mL with a 290 gL sobution of sos'fum
cerbonaic K. After 30 min measure the sbsortance (3.2.25) ot
760 nm (4], uzing water & a5 the compensation Bquld.

General Nofoes (13 apply %o all monogrephs and ether focs



European Pharmacopea 7-8 Ed.

Analytical = Not
Restricted Criteria included

oesticides  following = Pesticides
list SANCO MRL

Document .01 mg/Kg




How is the fitting between the
pharmacopeia & the food regulation?

The case of Ginger

Pesticides EU-MRLs EUPharm
Acephate 0.20 ® 0.10
Alachlor 0o1 8 0.05
Aldrin & Dieldrin 0.10 “ 0.25
Azimphos ethyl 0.05 > 4 0.10
Azimphos methyl 0.5 8 1.00
Azoxystrobin 0.1 EUMRLs

10 more pesticides with MRL >0.01 begining with d




What is needed for registration?

Toxicological evaluation of the
pesticide residues in herbs

Validated analytical procedure
for the specific medicinal plant



Yerba mate

Data:AGYL.DO1 Hethod:PTUFPD.HET Ch=2

Chrom:AGY4.CB1 Back chrom: RT:18.12  Level 12457 Atten:é
m
10

i J
umwlhl ]“i " S‘L‘LL -
- Daily intake for uruguayan “ .

Data:YPH318.D 01 Hethod :PTUFPD.HET Ch=2
cl hrom:

p O p U | at i O n Of 2 1 . 5 g’ EREAR-YPHELO-LOF  Hackid RT: 1118 Level 13282 Rtten:i

Argentina 18.5g
Brasil 5.3g 5

——
 /Tiasinen
o omisi
r_
L
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Yerba mate
Mini Luke Extract

1)Acetone 2) Clean up: Extraction (DCM;Hex 1:1), Florisil
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Pesticide residues in yerba mate

30% of the samples do not have any pesticide residue

Sample

2 Pesticides
( ppb, ng/Kg)

66

16

10

5

AW IN=

105

Diazinon
Metidathion
Fenitrothion
Endosulfan
Endoslfan sulphate
Ethion

Malathion
Parathion(ethyl/methyl)
Chlorpirifos
Cypermethrin

Deltamethrin

llex paraguariensis J. St.-Hil.



Yerba mate
Mini Luke Extract

1)Acetone 2) Clean up: DCM;Hex 1:1 extr., Florisil

Data:-¥YPH318.D 81 Hethod:PTUFFD.MET Ch=2
Chrom:¥PH318.CH1 Back chrom: AT: 1114 Lewvel 13282 Atten:¥
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Transference of pesticide residues to mate brew

Experimental design

Recuperacion DSR GC-FPD GC-ECD TR,
(%) (%)
(Z+E) 89,4 9,2 i Lo
Clorfe
T nvinfos
Clorpirifos 101,1 4,7 t 0,98
.. . T 0,88
1 Clorpirifos-metil 83,4 7,1
I. =
\’I s Coumafos ., 7182 ) 1 ! S5
| wﬂ . ’ e Pesticide A_gihamﬁusmr)%ﬁ A o |-l s
"‘l LJ p X Spiked Yerba cgollection: | - (H,0:CH,CI5)
mate Deltametrina 178,3 18,4 y SPE 186/1 8
Diazinon 84,2 t

Fortified

Pérez-Parada, A.; Gonzdlez, J.; Pareja, L.; Geis-Asteggiante, L.; Colazzo, M.; Niell,
S.; Besil, N.; Gonzdlez, G.; Cesio, V.; Heinzen, H. Transfer of pesticides to the brew
during mate drinking process and their relationship with physicochemical

properties Journal of Environmental Science and Health Part B (2010) 45, 830-837

Simulation of

mate drinking

Etion
Fenvalerato
Malation
Metidatin
Paration-metil
Pirimifos-metil
Propetamfos

t-Fluvalinato

116,3
83,4
1282
118,2
87,6
74,3

105,7

Analyiss

GC-ECD/FPD

14,7
7,1
14,7
17,6
13.2
8,1

13,2

[ SIS S

33

1,83/1,84
0,97
1,11
0,93
0,94
0,85

1,85/1,85
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Transference of pesticide residues to mate brew

Transference (T(%)) vs physicochemical properties

00 0 -
Dimethoate
© - o -
<t - &
« Malgthion
N - N - «\Propetamphos
Fenvalerate ‘e ¢ Dichlofenthion
o 4 * o - « o Cypermethrin
I 1 ] L] L)
5 0 2 4 6N g
log Ws log Kow
¢ Dimethoate
TocW,
Tx1/K,,
¢ Malathion e Methidathion
Tx1/H?
L]
[} L]
o ¢, s Cypermethrin o Fluvalinate

2 4 6 8 Pérez-Parada, A.; Gonzdlez, J.; Pareja, L.; Geis-Asteggiante, L.; Colazzo, M.; Niell, S.; Besil, N.;

Gonzdlez, G.; Cesio, V.; Heinzen, H. Journal of Environmental Science and Health Part B (2G4)

pKH 45, 830-837



Pesticida % SR (% \
T 2t stimados
(Z+E) Clorfenvinfos 0,76 18,6
(mglkg po)¥ (mg/kg)
CToTpITIoS R -
(Z+E) Clorfenvinfos 0J0005 0,00
Clorpirifos-metil 0,44 5,8
Clorpirifos 0J0100 0,09
CWMH s-metil 0690100 177 00048
| ASibalgeina 0lglosso | 182 oas
GlRSHREIGRA 0.2hl0020 243 00050
Reliamedring, 0.08}0500 154 (205
DjafiRR trina 0-63j0100 183 o017
Rj¢lofention 0.6Bl0002 4,0 0,002f7
: 40 21,7
BipfRaon 6,400 _ ’ —

[ 9y fi fapsiggyifan 02@'0020 242 027
Eti6rEndosulfan 0,2D§0060 5,4 0,0257
Retnvalerato 0,18§0020 11,3 0,011
Melataderato 2,79§0200 2,3 0,077

| mesiatition 2,78}3000 40 179
PMeaidanionetil

>aration-meti

lgrfmﬁgrsl'glletl
Pirimifos-metil

Propetamfos
Propetamfos

t-Fluvalinato
t-Fluvalinato

Transference to the brew & ARLs

B ADIx Ex P
100x MDI

ARL

ARL= Acceptable residue leve(mg/kg vegetal material )
ADI= Accepted Daily Intake (mg/kg bw)

E= transference factor the infusion

MDI= Average intake of the plant material(kg)

P= Body weight (kg), 60 kg

Maximum limit of pesticide residues for medicinal plgnt
materials. Quality control methods for medicinal pl
materials. World Health Organization, Geneva, 1998, 54-



Final objetive

To estimate the total pesticide daily intake
MTDI=2MRL x F.

TMDI Maximal Theoretical Diary Ingest
Fi National commodity consum per person (Kg)



What is needed for registration?

Toxicological evaluation of the
pesticide residues in herbs

Validated analytical procedure
for the specific medicinal plant



Validation parameters
Directorate General for Health & Consumers

(DG-SANCO)

DG- SANCO. Method validation and quality
control procedures for pesticide residue analysis
in food and feed, No. SANCO/12495/201135



Why to look after
organochlorines?

OC are persistent compounds in soils, can
contaminate plants growing in such soils, most
dramatically rihzomes or roots .




How to look after
organochlorines?

10g grated fresh ginger root + 3,5ml H,0 are
shaken vigorously for 1’ then 500mg Al,(SO,);
are added and then shaken for 1’

125 L
PESTICIDE e/

10ml ethyl acetate are added and shaken R(%) RSD(%) R[%) RSD[%)
i ly for 3’ then 8g MgS0,+ 1,5g NaCl .
added and shaken # and centrifuged 3'at lindane 790 67 770 35 749 65
4000rpm Aldrin 100,6 1,7 106,4 73 1004 91
] ] Dieldrin 82,5 43 94,2 54 834 12,8
3ml aliquot of supernatant is taken, 450mg of ,
MgS0,+ 75mg of PSA are added, vortexed 1’ p,p’-DDE 105,4 144 95,8 13,3 107,9 7,5
and centrifuged 3’ at 4000rpm p,p"DDD 96,5 114 891 6,3 982 129
2ml aliquot of supernatant is taken and dried bp -DDT 94,0 89 9.2 46 844 49
under flow of N, then re-dissolved in 1ml
Bromophos-methyl 1mg/L (Internal Standard)
followed by direct analysis via GC-ECD.
uV(x100,000)
5_OChromatogram
4.0
3.0
2.0

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0min



5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

GC-ECD Ginger
Matrix Efect

y =4.5994x + 0.0019
R?=0.9999

y =1.5726x + 0.0355

@ Curva Solvente

B Curva Matriz

0.4 0.6 0.8 450 -
4.00 -
3.50 A
3.00 A

2.50 -

2.00
lindane 20

1.00

0.50

0.00

-0.50

Aldrin

y =3.8994x - 0.0737
R?=0.9945

y =1.7404x + 0.0859

1.2



Ginger: OC Recoveries

120.00

100.00 -

80.00 - |

indano

M aldrin

60.00 - o
w DDD
= DDT

40.00 -

20.00 -

0.00 -

65ug/Kg 125ug/Kg 250ug/Kg



GC-ECD Ginger
Reproductibility intra-lab

vecovery (6)__|Rsowr

Lindane 97 4
Aldrin 107 3
DDE 103 3
DDD 87 2
DDT 118 8

Repeteability

vecovery 09 Rspwr

Lindane 90 7
Aldrin 97 6
DDE 95 5
DDD 94 7

DDT 104 12



Recoveries for model pesticides in Peumus boldus using

QuECheRS approaches

160 4

3 W Quechers Acetato con CaCl2
R 140 -
E |' O Cuechers Citrato Modificado
c 120
U 100 -
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LC-MS/MS
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Pesticides in medicinal & aromatics plants

Hawthorn

Artichoke leaves  Hypericum perforatum

Montevideo
Universidad de la Republica



Summary

> Analytical methods form Pharmacopoeias such as the USP do no
consider MAPs as individual matrices. They propose an exhaustive
clean up procedure, consuming huge amounts of time and
reagents, with an intermediate sensitivity.

»>In the 7t Ed. the European Pharmacopeia introduced a new
concept, that it is being implemented with minor adjustments by
the coming MERCOSUR Pharmacopeia

» it seems preferably to stablish general parameters for method
validation and toxicological evaluation, that should be adjusted for
each case.

» It is neccessary to develop new analytical methodologies as well

toxicological criteria for the different latin american medicinal
herbs.
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