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PURPOSE

2. Studies on the magnitude of residues in processed commodities provide data on the transfer of residues to different
processed commodities from the raw agricultural commodity (RAC). Studies on the magnitude of residues are
conducted in order to quantify levels of residues in processed commodities and to provide the distribution of residues
(active ingredient, and/or metabolites, degradation products) in various processed products resulting from the
processing of a commodity. This information about dilution and concentration of residues and the estimation of
processing factors (the ratio of residue levels in processed commodities to those in the raw agricultural commodity) is

used to:
o conduct refined dietary exposure assessments with primary processed products to assess consumer safety;
o provide results on residues in commodities that may be used as animal feedstuffs and thus to allow a more
realistic calculation of the dietary burden of livestock;
=) . establish MRLs for processed commodities; and
o monitor compliance with the RAC MRL.

8. The processing factor (Pf) that originates only from residues of the same single compound in the RAC is calculated as
follows:

residue level in processed commodity

Pf=

residue level in the RAC or commodity to be processed

14.

F N

Important conclusions concerning the behaviour of the active ingredient and/or metabolites during processing can be
drawn from the distribution coefficients for n-octanol/water, hydrolysis stability, heat stability and solubility behaviour.
For example, when the log Pow is greater than three, it can be assumed that the residue will likely be concentrated in oil
or solids like meal, whereas high water solubility indicates that residues may be expected in juices. For example: the
extremely high potential concentration factors for citrus oil (Pf = 1000) and mint oil (Pf = 330) should be considered.
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OECD GUIDANCE DOCUMENT ON MAGNITUDE
OF PESTICIDE RESIDUES IN PROCESSED COMMODITIES

. Thiacloprid
Study Number Commodity (mg /kg)
Tomato (RAC) 0.24
1 Paste 0.48 2.0
Tomato (RAC) 0.07
: Paste 0.22 3.1

The mean processing factor for tomato paste, 2.6, may be used for both
monitoring (enforcement) and dietary exposure assessment considerations.

Thiacloprid: Pkow = 1.26; water solubility= 185 mg/L
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Further Consideration of Processing as Related to the
Establishment of MRLs for Processed Foods: Recommendations

on Principles and Practices
Prepared by the USA and the EC

1. Processing studies should be mandatory for a short list of commodities (about 16 at that time).
Proposed MRLs for the relevant raw agricultural commodities may not advance to Step 8 without
processing studies deemed acceptable by the JMPR.

2. CXLs or processing factors should be established for those processed commodities where a
significant increase (>1.3 times) of residue of concern occurs from the RAC to the processed
commodity. It should be decided in advance for which commodities and for which processing
factors, they will be established

3. CXlLs or processing factors should be established for processed commodities- where a significant
decrease in residue occurs from RAC to processed commodity and the processing factor must be
considered in order to achieve a satisfactory dietary exposure assessment. It should be decided in
advance for which commodities and for which processing factors they will be established

4. A limited number of generic default processing factors should be established for some predefined
common processes, such as dehydration. These would be useful for risk assessment purposes.

1. Mandatory Processing Studies

The need for a processing study is based on a consideration of the 5 factors above. A series of large
industrial scale processes are listed, and studies are usually considered essential for these processes.
These processes include the preparation of:

= o fruit juice (and byproducts)

== « alcoholic beverages (such as fermentation, malting, brewing, distillation)

= o vegetable juices

=) < Oils

==  milling fractions

=P o silage (livestock only)

- sugar
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Further Consideration of Processing as Related to the
Establishment of MRLs for Processed Foods: Recommendations

on Principles and Practices
Prepared by the EC and the USA

Commodities with Established Dehydration Factors

Raw agricultural commodity Processed product o mgﬂer ny S Theo.r e
content in RAC dried product | processing factor

FT 0297 Figs Fruit, dried 22% 74% 3.4

FB 0269 Grapes Fruit, dried 18% 85% 4.7
Grass Hay 20% 86% 4.3

FS 0014 Plums Prunes 20% 70% 3.5

FP 226 Apple Fruit, dried 17% 68% 4.0

FS 240 Apricot Fruit, dried 14% 69% 4.9

FP 230 Pear Fruit, dried 16% 73% 4.6

VO 448 Tomato Tomato, sun dried 6.1% 85% 14

VO 445 Peppers Sweet Sweet pepper, dry 9% 92.9% 10

VO 444 Peppers chili Chili pepper, dry 13% 92.9% 7
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Thiabendazole Distribution

330 g Juice (33%)
0.03 mg pesticide (3%)
0.09 mg/kg

420 g Pulp (42%)
0.13 mg pest|C|de (13%)
0.31 mg/kg

v
3

1000 g Orange
1 mg pesticide

1 mg/kg r“‘
670 et Pomace (67%) 250 g Peel (25%)
0.96 mg pesticide (96%) 0.81 mg pesticide (81%)
1.43 mg/kg 3.24 mg/kg
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Thiabendazole eI Pesticide Mass R

Distribution Concentration
(mg/kg)

pKow=2.4 o (mg)

Juice 3 330 0.03 0.09

Pulp 13 420 0.13 0.31

Wet
Pomace

96 670 0.96 1.43
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EXPERIMENTAL
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PESTICIDES USED
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Pesticide

Imidacloprid 0,57
Dimethoate 0.7
Acetamiprid 0,8
Carbendazima 1,51
Carbairil 1,85
Thiabendazol 2,39
Azoxystrobin 25
Dimethomorf 2,7
Procymidone 3,14
Kresoxim methyl 3,4
Penconazole 3,72
Imazalil 3.82
Ciprodynil 4
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Olives
Pesticide
MCPA -0.71
Methidathion 2.2
Malathion 275
Diuron 2.85
Phosmet 295
Terbuthylazine 3.21
Difenoconazole 4.2
Oxyfluorfen 4.47
Chlorpyriphos 4.70
a-Endosulfan 4.74
B-Endosulfan 4.79
Diflufenican 4.9
B-Cyfluthrin 5.9
a-Cypermethrin 6.6
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Apple and Orange

Pesticide

Dimethoate 0.7
Omethoate -0.74
Acetamiprid 0.8
Thiacloprid 1.26
Carbendazim 1.5
Pirimicarb 1.7
Metalaxyl 1.75
Carbaril 1.85
Thiabendazole 24
Azoxystrobin 25
Pyrimethanil 2.84
Myclobutanil 2.94
Iprodione 3.0
Triadimenol 3.08, 3.28
Triadimefon 3.1
Fluquinconazole 3.24
Fenhexamid 3.51
Fenoxicarb 4.07
Tebufenozide 4.25
Imazalil 4.6
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Chlorpyrifos ° CHy—CH—0” ™0
Pesticide pKow S, (mg/L)
Chlorpyrifos 4.70 1.40
Malathion 2.75 145
Methidathion 2.20 200
Phosmet 2.95 25
I s/ AN —CH —s/ \D—CH
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Pesticida | Log Kow | S, (mg/L) Pesticida | Log Kow | S, (mg/L)
Ciprodinil 4 13 Dimetoato 0.7 23800
Cl N
| Pesticida | Log Kow | S, (mg/L)

!CH.,N/( Imidacloprid 0.57 610
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Apple
: MRL (mg/k Status under |Dose in fruit
Recognorzgnded Tilrzrizp(?jlggs) Reg(. (IgC)g) Directive (mg/kg)

y No 396/2005| 91/414/EEC
Acetamiprid 25-35% (20% p/p) 14 0.1 Included 7
Azoxystrobin 0.05 Included
Carbaryl 100-200g/hl (85% p/v) 7 0.05 Not included 1.7
Carbendazim 60g/hl (50% plv) 15 0.2 Included 3
Dimethoate 0.02 Included
Fenhexamid 0.05 Included
Fenoxycarb 0.2-0.3% (25% p/p) 21 1 Not included 15
Imazalil 125 cc/hl (34% plv) 30 2 Included 4
Iprodione 0.15-0.23% (50%p/v) 21 5 Included 75
Metalaxil 1 Not included
Myclobutanil 0.04-0.05% (12.5% p/v) 28 0.5 Not included 6
Omethoate 0.02 Not included
Pirimicarb 0.1% (50% p/p) 7 2 Included 50
Pyrimethanil 0.75-1 I/ha 28 ) Included 8
Tebunofenozide 0.075% (24% p/v) [Not applicable 1 Not included 2
Thiabendazol 0.15-0.2% (60% p/v) [Not applicable 5 Included 2
Thiacloprid 0.025-0.03% (48% p/v) 14 0.3 Included 3
Triadimefon 50cc/hl (25% plv) 15 0.2 Not included 0.5
Triadimenol 50cc/hl (25% p/v) 15 0.2 Included 0.5
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Juice processing
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332 g (33%)

Solid Residue
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Maceration
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Infroduction
e Wine process

Gelatine

Bentonite m

4

Clarified
Wine
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Intfroduction

e Wine process

0.5 L fermented mus}

Grape Fermentartion
10 days
Sediment
Crushed
Wine :
Crushed Pressing |
after fermentation S e
Lees ol - :
Must ( Grape pomace |)
Grape pomace \_/
Clarified wine
Must

5 replicates and a blank

3 analysis of each

Bentonite and gelatin >
/:r_\ v
Clarified wine Lees
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Introduccion
e Pesticidas

Azoxystrobin
Carbendazima
Ciprodynil
Dimethomorf
Imazalil
Kresoxim methyl
Penconazole
Procymidone

Thiabendazol

= eijine (SFINA) EEIE
20-25/04/2009  CGANN ¢
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Acetamiprid
Carbaril
Dimethoate

Imidacloprid

Fungicidas

Insecticidas
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e Wine process
Mass balance

f" 21 kg
21 kg 161 /

il '
Grape | — | Crushed < “ 21 kg / \ sediment | 4 L
i AN

Wine 1 2 L

150 kg 105 kg

21 kg

Grape pomace

5 kg

21 k
\ g
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Olive Qil Process

— T

Olive qute T
100mL of
water are

added

30 min. stirring

4
The rest is the Alpechin

Supernatant 15 min.
Olive Oil centrifuge bl
at 3500rpm Gravity decantation
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Yields obtained

Volume obtained (mL) x densty (g/mL)

% of Juice(Qil/Wine) =

Initial Weight (g)

RAC % Juice VA
Olive oill 15-20% Pomace (65-
70%)
Orange 35-63% Peel(12%-25%)
Pulp(30%-42%)
Apple 40-50% Pomace (50%)
Wine 55-70% Pomace (30%)
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Results on Apples

e Pesticide distribution %

100%

80%

60%

%

40%

20%

0%
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Resulis

« Real samples analisys

Imazalil-Doncella

Thiabendazole-
Delicious

Thiabendazole-
GrannySmith

Seijire (CEINA) B

20-25/04/2009 %;zléﬂ‘;

m Apple
O Solid residue
W Juice
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Pesticides in Apple Juicing
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Results < Pesticide distribution-concentration
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Pesticide Log Kow Water solubility
Thiacloprid 1.26 184 mg/L
Carbendazim 1.50 8 mg/L
Pirimicarb 1.70 2700 mg/L
Metalaxil 1.75 8400 mg/L
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« Pesticide distribution

S ijine (SFINA) EEIE
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Juice

m Orange
O Solid residue
W Juice
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Pesticides in Orange Juicing

Pesticide % in Juice
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Orange (ppb)

Imazalil

Pulp (ppb)

Orange - Concentration (ug/kg)

m 3 hours
0O 24 hours
W 4 days
W 7 days

Skin (ppb) Orange (ppb)

Prochloraz

Orange (ppb) Pulp (ppb) Skin (ppb)

Thiabendazole

m 3 hours
024 hours
W4 days
| WAGEVS

Pulp (ppb) Skin (ppb)

m 3 hours
O 24 hours
m 4 days
[ WAGEVE
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Results

Orange - Concentration (ng/kg)

Thiophanate methyl Carbendazim

m 3 hours m 3 hours
024 hours 0 24 hours
m 4 days m 4 days
m 7 days m 7 days

Orange (ppb) Pulp (ppb) Skin (ppb) Orange (ppb) Pulp (ppb) Skin (ppb)
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Results

e Real samples analisys

Pesticide

Orange

(g/kg)

Peel

(ng/kg)

Saijing (CriNA) B
20-235/0412009  (GA ”}'ﬁ*‘;

o

T

PSS

L

Pomace
(VYA L))

Carbendazim

18

Imazalil

955

3510

37
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Results on Wine

= Distribution of pesticides (% mg)

W grapes
@ wine
W grape pomace
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Resulis

= Distribution of pesticides (mg)
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= Distribution of pesticides (mg)

90
80
70
60
30
40
30
20
10

0

=)
—
e
S
©
-+
()
(@]
<

Azoxystrobin

Carbairil

Carbendazim

Ciprodynil

Dimethoate

Dimethomorf

Imazalil

S eg_ 0
5 T > O

S X<
oo<x% N
o 99V -

)
CULEO
O v 8
£ )
(e

Procymidone

Thiabendazole

W grapes

O grapes pomace ||

Amadeo R. Fernandez-Alba

CRL-FV



Grape Pomace
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Losses in the Maceration Process
Grape Pomace
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Resulis

= Distribution of pesticides (ug/Kg)
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Results on Olive Oil

Pesticide % in Olive Oil
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Pesticide ‘ Solubility
alfa-Cypermethrin 0.004
beta-Cyfluthrin 0.0012
Diflufenicam 0.05
beta-Endosulfan 0.33
alfa-Endosulfan 0.32

Chiopyrios e |
Oxyfluorfen 0.116 :
sulfo-Endosulfan >0.33
Difenoconazole 15
Terbuthylazine 8.5

Phosmet

Diuron

Malation
MCPA
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Pesticide % in Olive Pomace
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Pesticides in Soya

Insecticides

20-25/02/2009

Fungicides

Alfametrina Metiocarb Captan Flusilazol
Cartap Metomil Carbendazim Kresoxim metil
Cipermetrina Metxiofenocide Metalaxil Myclobutanil
Cialotrina Novaluron Carboxin Pyraclostrobin
Clorpirifos Pirimifos metil Difeconazol Tebuconazol
Clorpirifosmetil Propenofos Flutriafol

Deltametrina Spinosad Fludioxinil

Diazinon Teflubenzuron Tiodicarb

Diflubenzuron Thiametoxam Iprodione

Endosulfan

Tiodicarb

Azoxystrbin

Fipronil

Imidacloprid

Ciproconazol

Flufenuxuron

Tefubonizide

Epoxiconazol

Lufenuron

Triflumuron

Tetraconazol

Malathion

Zetametrina

Propiconazol
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LOE PIFOVERIERTEE

EXTRACCION RON DEEPUERTOR EN LW MANTD BE 3 METRODE

DE EBFEBOR A LINA LLUVIA BE BOLVENTE GUE RE RECIRCULA
WECAANTE AOUWEBAS EL EXTRACTOR SALEN ENTOMCES

MATERM LEE EM DOR FORMAS: 1/ BDLEA, JUE EE LA HARIMNA
NESENGRARADA PERD HUMEDA ¥ MOJADA EN BOLVENTE:
3/ LIGUIBA, QUE ES UNA MEZCLA DE ACEITE ¥ BOLVENTE

GUE ES LLAMADS MIECELA.

L HARIMA TIENE MEZCLADO UM 25% DE BOLYENTE ¥
UM RESTO DE AGCEITE MEMOR AL 7%, LA MERCELA TVENE

LKA PAOPORCION DE 29% DE ACEITE ¥ UN PE%
DE SOLVENTE.

=
ERLIDL OF
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PROCESO DE EXTRACCION DE ACEITE DE

SOJA, DEGOMADO DEL ACEITE

2

FALETE
- POV

CESOLVENTIZADO ¥ TOETADD
DOE LA HERIMNA

EN ESTE FAOCESD SE EFECTUAN BARBRIAMENTE
DO& OFERACIDNES: 1] LA PRIMERA 5
DFSOLVENTIZAR O BECAR EL BOLWENTE Bl LA
MARIMA; 37 LA BEGUNDA ES EL TOBTADO GUE EB

UREAGA, FEAMITIEND O AS) OUE ESTA HARIMA
GIGESTINLE POR LGS ANALES A DUTEM BERA
SARA EN A LIMENTO.

EBTAE OPEAACIONES SE REALITAN EN LN
EQUIPD LLAMADS “OT GUE E8 EL PRENCIPAL
CONEUMIBORA DE NI DE LA PLANTA DE

EXTRACCHIN, LA HARINA BALE CON LA
TEMPERATURA D 108 °C ¥ LINA HUMEDAD CE

17-18% DEBIDD & LA UTILECACHOM DiEL WAFDR. EL
SOLVENTE A0UI ELIMIRACD M FORMA DE VAPOR

DESTILAGION BF LA MISCELA
|RESCATE DEL ACEITE

COMD YA HEWMDS EXPLICADO ANTES EL
ACEITE BE SEPARA DE LA BEMILLA PREPAADA
URANDD UM BOLVENTE GUE QUEDA MEITLADG
COM EETE FORMANDD UNMA MEECLA LLAMADL

KA COGCION HUMEDA CUE ELIMIMA LA ENTIMA gy gCELA MEDIANTE FL PAOCEED DE DESTILACION SE
S8 SEPAUA EL ACEITE DEL SOLYENTE. EN ESTE

FORMAKNDOEE
IEN EL QUE EL BOLVENTE E5 BEADD MUEVAMERTE
PARA OTRD CICLD DE EXTRACCION,

GEMTRIFUGADD DEL coMPDSICiBN BEL
ACEITE AcEITE BE 5004

L AGEITE OETERIDD DEL PROCELD DE EXTRACCHIN- ACETE VEGETAL: PROOLETD CORETITLIDO POA
DEETILACION IRCORPORA BN 54 WASA ALAUMOE ESTERES GLICERSDGHE DN ACIDOE ARALOA Y SUB
ELEW ENTOE GUE EON INDEGRADLES ¥ GUE DIFICULTAN FORFATIDOE ABDCILDON, EATEROLES, ALCOHOLES,
B ALMACENASE ¥ POSTERROR UTILIZACION, HIOAGCANBURDS ¥ FIIASENTOE
EXTOR L EMENTOR BON A O . R B (R - ai
FOAFORD LLAMADOR FOSFATIZADOS QUE TIENEM
LA PARTICULABIDAD BE COMBINARSS SO AGUA FOSTATIOOS 18-1.5% DLIED) W
HIERRD 1-7% PALMITICO 11%

FORMANDO GOMPUBATOS DE GRUERA ¥ECOSMAR.
ESTA PAOSEDAD BE URA PARA EFECTUAR S SERA- W, NIAPOMIFIOALE 1E m:
RAGION: GO PRIMERA ETAPA BT AGREGA AL ACEITE
W 7%, DE AGUA, LUEQD ERTA METOLA K HACE PARAR 1EL & 1€ Bk CRl
PR UNA CLARIFICADDRA CENTRIFUGA GUE SERARA  PARA LA ELAICHACICH DE . ESTERDLER,
LO% COMPUESTOR DE ALTA DENEIDAD DEL ACEITE GUCERGL. DERISD A GUE ES COMESTIILE LSOO DE EER
DEJANDD & ESTE PERFRCTAMLNTE CLARAD. LOE
COMPUEETOR AGUI BEPARADCS PUEDEN BEN UTILIZADGE  MAYONEGAS, MARGARINAE, ACEITES P4 ENSALADAE,
AR LA FAODUCCION DE LECITINA ¥ OTROS COMPUESTOS, ELEMENTCE PARA ARPORTENAETC.
@ AOREMADEE ¥ SECOS A LA WARINA GRANULADA,
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- The factors affecting the concentration or dilution of pesticide residues in
the PPF are various depending on; (i) pesticide (ii) process applied,
(i) commodity and (iv) degradation processes involved.

- In the apple and orange juicing processes studied a dilution was the
general effect. It means PF lower than 1. In general PF of 20-30% are
common but lower values were also detected (in especial in the case
of orange juice).

- For wine production, with yields of around 70%, the PF are in general
close to 0.5. Higher values up to 1 are obtained with pesticides
with low Kow and high water solubility. Only in a few cases, fermentation
processes have a significant effect in pesticide degradation.

-The low yield obtained for olive oil production lead to an important
concentration of the pesticide residues with PF from 2 to almost 6.

-An acceptable linear trend of the Log Kow versus pesticide distribution
is noticed. It can be used as a rough estimation of the residue
distribution. That behavior could be used for risk assessment purposes.
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-Further evaluations should be considered for setting MRLs
on processed commodities in specific cases.

-Furthermore studies on the most frequent transformation products
are needed in setting those MRLs.
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