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6 METABOLISM AND RESIDUES DATA

Terpenoid Blend (o-terpinene, p-cymene, and d-limonene) QRD 460 is a new active substance developed by
AgraQuest Inc. based originally on the naturally occurring extract of the plant species Chenopodium ambm@tﬂes 6
near ambrosioides for use as an insecticide plant protection product. Q>

N
To defend themselves against herbivores and pathogens, plants naturally release a varigfof volatiles 1@@@
various alcohols, terpenes and aromatic compounds. These volatiles can deter 1nsectsf§1her herbivores frol@
feeding, can have direct toxic effects on pests, or they may be involved in recruiting predators and farasi in
response to feeding damage (Ashour et al. 2010). They may also be used by the@ ts to attract Ilinateps, pragect
plants from disease, or they may be involved in interplant com ication. As these propenlemve Sh kno and
observed for a very long time, it is a natural progression that tye such terp , O- terpme —cy e ang
limonene, have been identified as candidates for b1opest1c1%1 use. In the orfg1 al plant ext@ct th tne
compounds in combination are the source of insecticidal @éfivity: as this urally occu @g combi at1 the@%

active moiety, they are considered and termed to be o ﬁ ive substance. @nmd%lon @s agree d att
SANCO Phytopharmaceutical Standing Committee tlng 26-27 ]\@emb% 009@ 0, % h c

the same active substance as QRD 460. & &°

@ ‘”\9 & %
The original plant extract (QRD 406) was registered b@ S EP&jas a l@pestm@ in @prll 20@ Theggitial
substance and product was based on a plant ¢ktract ofChe dlun@mbro des SRt am@’oszozd@ §ssential
1

oil was harvested from the plant biomass L@g ste@ dlstl@ ion. ¥ariability in rowing Qnditighs for thedplants
meant this active substance suffered fro % y in ratig \a f the@ree C 1tue ctive t€rpenes and
whi

so an alternative, QRD 460 was devel is anoptimi bl@& th& ree te@enes t refléots the
proportions found in the original plar@xtra@% QRD 06. @ @ @Q Y

¢
AgraQuest Inc. has submitted th@pphc&&o approv@of th&new e s%stance @D @and its product,
QRD 452 respectively, for reglis%’atlon&n the withsgtgb N erlanés as th% appofeur Member State. It is an

insecticide for use on tomatos and peppers heh ses and cucurbits | ass es a eld at a maximum
application rate of 1.523 kg\a S. /h%p to3ti es 1ntQ1 betw en tm@tmen
Table 6-1: EU Critic @AP f@’ Q %460 1@ on '@atogﬁ’ep(gers ant&ucuw&;ts
N v\’ \Apphéﬁn @ @ﬁiax @%llcatlon Minimum
. Dut \l‘/ Nax 0. of S
Region O . ' Interval §3te Water PHI
" Proteeted O Applications_ d
SN . @ays) &1 @gayid) (L/ha) (days)
NEU< 7| Protecrd | S 3450 |9 7 [ @381 P53 | 400-1000 0
S FAL Protddied . 1 37 o @ 0.389- 1523 | 400 - 1000 0
@
S EU Qdoor & | &3 . O 57 & | o762-1523 | 400- 1000 0

2 N & & N >
The mode of agjion of@ @ct is @ns1d @m f§sed on laboratory and field trial observations, the
mechanism forontrofling j @a stsis c@ﬂere@ rough degradation of soft insect cuticles resulting in a
i i i cony

disruption of insect mobilityand s€ypirat Thi tfered to occur by direct contact and localized fumigant
action. l@ﬂher detaﬂ@@pleas fer tal culggt MII‘I\oSectlon 7, Point 6.

It is ngteworthy tha %%se tegpgnes, \erpn@me -symene, and d-limonene, are commonly used as fragrances and
flavdurings (Joint FAO/W @ Com@ttee Food Additives, & WHO Technical Report Series 928.). They
are present in al ance in ma&y erb@lants $&nd are common in many other edible plants such as citrus fruits,
tomatoes, celer§ and cdyrots, ous funcans as secondary metabolites (Ashour, et al, (2010)). Consequently
they are a ub@g‘toum h human a%l@ﬁmmals’ natural diet and it is reasonable to expect regular contact with

them in th@@nwro@em \@ fBout ® conce

All thmgﬁ; terp aresalso f ﬁd to a greater or lesser extent, in the following EU registered or pending active
subs ces: t@ptree @ th}§ il, orange oil, citronella, spearmint oil, and tagetes (marigold) oil.

Due to chemlcal nature of the terpenes, they disperse rapidly via volatilization and leave little to no residues.
This means that the standard EU registration approach for residue trials would be inappropriate and so a small
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number of specialised studies have been performed and presented here to characterise the activity of the QRD 460
active substance components and clearly demonstrate the lack of residues.

samples under Point 6.1.1 (extracted from the study under Point 6.3.1), residues decline in tomatoes under @
6.3.1, residues in mustard greens under Point 6.3.3 and residues in primrose under Point 6.3.4. R g§

S
S

To aid evaluation of the dossier, the code designations are described so that it is clealch test substance v&@@sed

Three studies are presented here under Section 4 metabolism and residues, the storage stability of the residues |
@1’ t

for each study. All substances listed are considered substantially equivalent.
w\% @ @ @
Code Designations @
The various AgraQuest code designations that relate to the acm substance,ducts and t}@@s‘hbm@ do&%ems&
are as follows: < Q&
o @ 9 & @
QRD 406 = Chenopodium ambrosioides near ambro@ plant ext%,t tech@l gra@ actl\.&fngre%ent (t@ -
consisting of the three terpenes as the active component plus plant degpved mgpurm@@p Thr%{;erpen:@ compfize
approximately 68% of QRD 406. N9 N v
o T & & N AN

QRD 400 = formulated EC product with 25% p%nt QX@Ct ( I@ 4%8 t1V mgredl@vt 75%@ther@1ula@§
(Also known as FACIN 25EC in some repoé&'&nd reg ster@dgn the USA a& qu;e 25% and Menon@TM )

The three terpenes in QRD 400 comprise @mx{g@ately t& Y & @ O

‘y\g
@ A
QRD 420 = blended tgai using the th terpen@g in th\s conce t10n§ foungih Q 06 wdth plant derived
impurities replaced with canola oil, T thré@terp co@se a ximately 6339 of (@ 420,

@ ?gﬁ gy @ IS

QRD 416 = formulated EC pro&uct Q%E 25% nde(kQR 20) a. 1&,&%% ({@r for@.llants (gme formulants in
the same concentrations as Q%D 400qyThe thbe @es comprise approx‘i@atel@ 5 %@f QRD 416.

f&/

QRD 452 =QRD 416 m@e to a@e de@gnatlo@error he pls%@ct \\/ e c ed as @ 452. There are a few

studies that reference s@ ition iidentical to Q Also known and registered in the
USA as Requiem® nd M@trono M > The conce@g on %@he tl{ee terp@es in QRD 416 and QRD 452 is
16.75%. RN O N Y @ O

o D % o O ~

QRD 460 = Blerded @ withgut canola oil. "(ﬁ*ns cm@ms o@@ the thbee terf@nes. The proportions of the three
terpenes are@sentlally the same as fRe pl pl extra@gal mi@us p]@t derw@ impurities. So, less QRD 460 is
required jaRequiem® E RD43S2), 1 % instead 0@5% per§1tage of each terpene in QRD 452 and

QRD 408.3re the same @ | o
O § \ t RN

& O
1A 6.1 sﬁxbuﬁy of@slds P @@@
IIA 6.1.1 ~© Sta@ﬁllt%é’ re&&ues &urln %tor%e of samples

Report.@' 1A 6.1171. ﬂRL B (2005). Raw Agricultural Commodity (RAC)
Re&d@)ec ¢ of E 8 IN 2@6 EGQ plied to Tomato, Analytical Phase. Wildlife International,
O Ltd. ‘f%]ec«@ 44815A00 KKRepoifed as Appendix I11 othR (2005). Raw
rjcultura Cor&g%dlty@lAC)@emdue Decline of FACIN 25% EC Applied to Tomato. Landis
Q ema&mal 168 Projiit ID 448154001

@ @
Gulddme@ § ©

EPA delln§PP®T &é& 500

o &

Signed and dated GLP and Quality Assurance statements were provided.
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There were no deviations considered to compromise the scientific validity of the study.
Executive Summary

A study to demonstrate the stability of a-terpinene, p-cymene and d-limonene residues in tomato was cond@%d @

during 2004. N N
S @

Stability of residues under freezer conditions was assessed by fortification of untreat mato matrixéat a @Q
concentration of 0.0500 mg as/Kg for of a-terpinene, p-cymene and d-limonene. Control samples @;toma uwere
fortified and analysed following freezer storage at three intervals (Days 0, 14 and%%) The analy@ set 1sted@f
control and two samples fortified at 0.0500 mg as/Kg with eachfapalyte. Store{%mples were, t@ﬁamedﬁgl the

freezer as field samples. Analysis comprised GC separation wed by MS @itection. Residyes erpin@ie, p @
cymene and d-limonene did not show any indication of significant degrada @9 under free&@%ondl@ns f(@{ 1easé
28 days. The maximum storage interval for ﬁeld-harvest&amples was 2 days Q Q @) é&
&’ $ AN
N R \© 9 @
e Q@J BT S IS §
L MATERIALS AND METHODS © @ = & @& o
Y AR S) @ 5
A.MATERIALS ST D O & o §®@
@ N SO g & 8
Al. Test Materials ©Q cgix é\? Q @7& §) @ @
N > @
Test Material (ﬁ%)erpil@ne © A@ @ym e @U m@ d“timonene
Batch No. 70540881 U < HISRA & Xot6151/1
Purity YVow9r% GO S| @ A% LG o 99.9%
5] N\ ~ 2)
° (f@ & R @ >
A2. Test Commodities o % ©§ @§ § * §
v S L9 S - & .
IS S o 98 ¢
The test commodity @ wa&tomat atrlz@@ O N) @
o O S & v
A3. Test Facility© b\
NI
This study v%s perfm@’ d at

Ro v
B. STUDY DESIG&%N@[E& K
NSRS S

Bl1. Test Procedur@ SN % S

7
f

@
Control sample@f to Qwe rtlﬁe@and @ysed@%lOWIQ freezer storage at three intervals (Days 0, 14 and
28). The ana s set g@nsw@of cm%ol andwo s@ples @mﬁed at 0.0500 mg as/Kg with each analyte. Stored
samples we%retalned in thesame ezeré@ eld mples®

y R
@ IS
B1. Analytical Proce@es N & Q
GC}paratlon followed by ™IS de@ctlon @

II. RESU D@JS&N @
‘”\7

Recove%@pf re @es of@terp e p- cymene and d-limonene are shown in table 6.1.1-3.
<
& FES
& @@ <

&
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Table 6.1.1-3:  Stability of a-terpinene, p-cymene and d-limonene in Tomato extract following Freezer

Storage
Sample Sample Measured Concentration (mg as/Kg) Percent recovered (%)
Pre;;;t;;tlon AI;;‘:‘};,SIS a-terpinene p-cymene | d-limonene a- p-cymene &‘ilm@l
terpmen& @\
0 0 0.0528 0.0495 0.0482 106@© 99.0% @6 3
0.0483 0.0488 0.0426 96.@7 96 N\ 85.2
73 153 . %
0 14 0.0377 0.0377 ®0.0330 {\7 3 3.3 ] .
0.0350 00421 |g50.0368 | @699 | ;7843 @%3.6& @
o)
14 14 0.0519 0.0468 & | 0.0409 C 104 Sr @9 @Q &i@
0.0474 0.047% 00405Q @294.7§ &95.9 < "
0 28 0.0338 0.0385 0.03 2 L 67@77 \ 7&(@ &\@68.3
Ey D
0.0360 ;&0381@%) 0@195& (%2'1 U§ 6.1 ¥ 99.0
28 28 00471 |\ 00438 003867 | Coa3 7| 8674 AT
0.0451 " L Q0440 N 1@85 Q&% 9 ?»; §§ 77.0
S "
S s sg &fe 0
III. CONCLUSIONS $ A b\“ S & @Q @)@ %
© O S
Residues of a-terpinene, p-cymegesand e@ﬁhonen(@hd n@ghov&@y i t1on 0 s1gn1®ant radation under
freezer conditions for at least 28¢lays, The m@um storage mterva& ﬁel arve%ed sam es was 27 days.
2 é N @} ©
The three constituent molewyles in QRD 466 o- te@ene -cymeneand dximone Volatlhse as explained
under point 6.3, and hav&l:)een s@ n tode non-dptect on le@sur@es 10 mmutes@ger application; therefore, it

is proposed that no addigfonal r@fdue@als fO@ny fu§er cr%} be re@lred N &\
& @
TIA 6.1.2 8& 1K@of rxés%ue&m smmpleog@ra@ @@

K
Not relevant fo@he s {dies pg;\g@nted Q&@j @ @ §
@ ©\ @
ITA 6. @ Meta@hs dis@)ution and exgﬂi:?esmga of residues

S
\27\9@@%\& %

@

Background 1nf0@§tlor% @ %\ %@ D

@ N @
The plant fro @ﬂnch@@ 1 ex a% s@rwed@'heno dium ambrosioides near ambrosioides, is a common
plant in the U Mexico, a %a an@s uss a spice and herb in cooking. This plant and many

others, co the three terpene nt1f@%ﬁn thé% ct1v& ubstance QRD 460. As such, these terpenes are naturally
occurringsahd common&@ound@ citrus 1ts, tm@md celery, caraway and mint, thyme and many other edible
plants. N % @

N
In more detail, (x—tegpinene@-cy

D

<

e angd, d-lim: 1@1&3 are three structurally similar hydrocarbons that are classified
as monoterpen @lon terpen e a ofass of tPpenes that consist of two connected isoprene units and have a
molecular f(@a 0& H 6, &tochetical mgdifications such as oxidation or rearrangement produce the related
monoterpe S a-&erpin and d-limonege are classical monoterpenes having the molecular formula CioHie,
whereas@ meng SWith a@olec formula of CioH4 is technically considered to be a related monoterpenoid.

Rev1e@§ﬁg ‘k@%tat@ a-tétpinene has been isolated from cardamon and marjoram oils, and from other natural

s incdfgding cg@ots @ckbemes and raspberries (- 2011).
,@

p-Cymenk is a constituent of a number of essential oils, most commonly the oil of cumin and thyme, and in other
natural sources such as carrots, tomatoes, potatoes, and raspberries.
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http://en.wikipedia.org/wiki/Marjoram
http://en.wikipedia.org/wiki/Essential_oil
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http://en.wikipedia.org/wiki/Thyme
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d-Limonene takes its name from the lemon (Citrus limonum), as the rind of the lemon, like other citrus fruits,
contains considerable amounts of this compound, which contributes to their odour. Limonene is a chiral molecule,

and biological sources produce just one enantiomer; the principal industrial source, citrus fruit, contains d-li Qnene6

((+)-limonene), which is the (R)-enantiomer. d-Limonene is usually obtained commercially by extraction fj
orange peel with liquid CO» and has a wide and varied number of uses in fragrances, cleaning agents, fo

flavourings, pesticides, etc.

From a literature review, a summary table of the amounts
presented below in Table 6.2-1 (hZOI 1).

© N
Natural levels of a-terpinene were found up to 0.1 mg/kg, of p%ymene up t%§2

g/kg (note the change in units) and these are from a small sglection of refer
measurements were made. Levels of d-limonene in citrus f8r exceed the

from the proposed pesticide use of QRD 460. For thi

usual consumer risk models or performing additional¥&sidue testlng& cropi

& @

S @

mg/kg, and
s found w
hest human e@osure

eas@'ble @ond&%e

) not necess
(SRS

lue

%@n it would be

“t”\,
R

%stuffsg@g

S
found and the references to@hlch they cetyesp @, 1s

& 9 K4 &
Table 6.2-1. Naturally occurring residues of d—@mone@e, p-@mene@ld a%@rpm@ in (gops %
Q &

S
QQ

"\a

d 11@%6: ﬂo 3%
atlveQ

icip

that mnnm%@le

%

m,
Crop Terpenex, IS \ A Rasidue@ig/kg [ppm]) S §w
Orange Carrots! S:Zeyrrll)li:rféleQ@} %Q\ 0. Ol@ 0. OGSL @ é}’\ § é\g S
Ot & | e
Purple Carrots! Efeo n?l%’le = %0(3)6 0. 00 @ \)j@ @Q § . =
P p- cy%ne % @7@70 0 0. &© @© ©© >
Y
limiQhene °x, ~_ | 0. 8% + 0408 @Q @ (g%%
Yellow Carrots! %%erplm& <) 0.02040.004 K o 7 9
% 2 &
L & gf’@ S &
e Carrots = S 5 S
White Carrots Ry | O= nen® @6 io& 8 N S
S pme” @ 068 o &
& Uimontns S . @
) N N
Strawberries” \ Ln%}en%x N 0. O@J\ﬁ + (@dS (Cyndletehltivar)
©) > A @ 0007 £.0.000 weet Charlie cultivar)
Tomatoes’ & @ %Q}Jéymene . @Q.OOI @OOI@Ioney@erg cultivar)
© p-cyméhe % Sp 0. 00322 0.081 (Mo cultivar)
S "M p- 0.006 + It
S G P ene @ (Muageor cultivar)
A . @ o&@nene S (@10 + 7,005 (Mdnalbo cultivar)
§& @—cym@e . O @\8 007 0. 00 itenza cultivar)
& > 9
Potatoes? 2 @ p-@ene @ o\N 0@924 (1@owerlng stage)
@ ©© l@onm&@ O Q 60096 sprouting stage)
Q @mon@ge Q\ o) OO%(fohage in tuberization stage)
%imo@m @ 0. QZ@G (in flowering stage)
Blackbe@f . 9| a-typinenc? @ &Q\BS + 0.0002 to 0.063 £ 0.001 (various cultivars)
& | limonefie, & .["®t0 0.352 £ 0.003 (various cultivars)
Re@%pberriesS %o Q@)teq{i‘{%e Q\/ § 0.034 + 0.004 to 0.080 + 0.010 (Meeker cultivar)
N
Red Raspberrlei in&@%ﬂ Q 0.004 + 0.003 to 0.025 + 0.005
@ ymete @ 0.014 £ 0.001 to 0.024 + 0.003
alimogene 0.002 +0.0001 — 0.0004
Apples (F@y O d-nene 0.0008 to 0.0017
Sweet @heme@} @ @nonene 0.001 to 0.0042 (12 different cultivars)
Le@%g 10 @J) 7 SPd-limonene 13,384
Grapef@9 10 d-limonene 10,873



http://en.wikipedia.org/wiki/Lemon
http://en.wikipedia.org/wiki/Peel_%28fruit%29
http://en.wikipedia.org/wiki/Citrus
http://en.wikipedia.org/wiki/Chirality_%28chemistry%29
http://en.wikipedia.org/wiki/Enantiomer
http://en.wikipedia.org/wiki/Enantiomer
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Terpenoid blend (a-terpinene, p-cymene, d-limonene)
QRD 460
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June 2011

Orange®!? d-limonene 4,063

119 These references are given in -, 2011 listed in references

For the crops on which QRD 460 has been tested (presented here as the “untreated” sample), low natural le@% ha&@
been detected, but these are clearly variable:

&
Tomato (p55 of report) @Q &@ @Q
Untreated — sampled (one value each) at 0 and 6 hrs and 1 day N
”\% N § "\9@
a-terpinene p-cymene d—limm%ﬁ@ @} w\g\ \\ @}@
(ng/kg) (ng/kg) (ng/kg) Q & L a &
0 hrs <LOQ <LOQ <109 1O & 9 S K©
g o & @ @
6 hrs <LOQ <LOQ @ 13 N @@ R & 2] @;&
S N A
1 day <LOQ a0 Sl O L > & O
IR AN s & °Fe
N @ & & SN é\g %o §
@ A o © %, @ Q
Mustard Greens (p20 of report) N N @\ v < @
Untreated had one rep for each ‘PHI” %@ @rs (thg reatrﬁ@ntsh& re @@ § %@2)
R e & (‘(\\Q O ©O O
o-terpinene )p-Cytfiene 0 d-limonend®s Q @ ©© %
(mg/kg) R© (mg/kg) & @ émg/kg S @ . © o ©
0 hrs <0.05 & gas @@ §—@ O.Z@ ] §\ @ %@
1 hrs <0.05 ho1y, O | ol® S w| ™ S
S I PO
4 hrs <0.08Y S - 0o N 0.08 2 | e
& a” 4 N g\ SN
Q O 18§ @ S
Yo w & O @
The three teﬁfiénes were n&ﬁdetecte\\gg@fn @1mro®nal u@eat@sampl@
<

Metab(ﬁm of Terpe%)@d bk&g@(u-&rmne@p cyag@ne, d t%mo&g%) QRD 460
& Y

re %@three\g@penes©a terfinene, p-cymene, and d-limonene. The chemical

QRD 460 active tancQ\is a
structures of terpenes @ sim an eir pr ties that they readily volatilise into air where they
breakdown ingg relatiggly s timesand age not sguble%q water. Their metabolism and residue behaviour are

directly 1nﬂ%enced by these@ope@ ’%T’Q @@

The met@j lism of], QRQ@%O he@lot been e ﬁ‘gﬂy stigated using the standard study protocols because the
three ferpenes are we oW atur occé ituents of many fruits and herbs and other edible plants.
Thergfore humans aﬁ%’ the F@ronﬁs@nt are@nsta@ exposed to them naturally via food, medicine and essential
oils and cultivation.and via the nat al emyjronment at levels far exceeding the potential exposure levels from the
proposed plant protectigmuse. §

N
As such, anx@ta@ﬁsm afig distrfaution ?@1—terpinene, p-cymene and d- limonene in plants forms the natural and
normal of play grow@ and @evelopment, contributing much to the aromatics of numerous citrus fruits, herbs

and spices. Th@meta lism #¢onsidered not to be relevant because, in general terms, exposure is not going to be

asa gsult of @< a tlo§y§ﬁa plant protection product.

When @ 460 is applied to plants, it may trigger plant defence responses but it is not yet clear that it enters them
so breakdown in the usual pattern is not expected. The activity of QRD 460 and its product is closer to a type of
localized fumigant that after application volatilizes rapidly (h, (2011) Fate of d-Limonene, a-Terpinene
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and p-Cymene in Air, Soil and Water, Unpublished) from the surface of the treated plant leaving little or no residue.
This is confirmed in the studies presented here under Point 6.3 where no residue of a-terpinene, p-cymene and d-
limonene could be detected on or in the plants to which it was applied, between 1-24 hours after application.
Therefore it is reasonable to conclude that further exploration of the metabolism in plants with respect to the plant

protection use of QRD 460 is unnecessary. @
The volatilization mechanism of dispersal and lack of environmental residues is discussgq in further de@ @n X
I1, Section 5, Point 7, the Environmental Fate section. @@

A <§ @ %

K3

> S
5}9 Q\ @ @
After application of the diluted product containing QRD 460, the three terp@% rapidly V% lize @n the@frfac
the plants. This process was demonstrated in the studies manzed un Pomt 6.3. @ @ @%>

IIA 6.2.1  Metabolism in plants @ N

AN
The results of a residue decline study, Point 6.3.3, peed for Ag FS AQuest I@ w % % 45 g@)du »Q’
QRD 400 showed that residues of the three QRD 460 terpqg§°com O ents@hn tectab) leve@ Wwithin
one hour after foliar application on mustard green&at 2.9 @ a.s./ (QR Y OO)§ a.s /ha (QRD 452)
which is above the maximum proposed EU appiicationgate of s./ha oduct appligst threeitimes
at specified intervals and the plants were sample a%(i% , andd hou@after t] third&lication. Th §<:7'} ied
are greater than the maximum use rate for the EU, btit are gphsidered reprefentatiteg for u S of thi§

g g o @psidoretieple @ the rp&%

submission.. Qs& %,

@Q & & X

This finding was similar to the result a re51 chne dy, Po@ 6.3. @) §éd E@raQu&t Inc. with the
or

original plant extract based product,(Q hogre d th %ldu& of th terpene components
declined to non-detectable level h1n°4\0 mlnutes of 3 @har 1cat imrose‘af a rag&ynuch greater than
the proposed EU rate. Plants w&e sampled at %%rva after eg h appl@lgatlon énsm@lt results were obtained after
each application. Essentially gy the ge the@aves drledﬁ‘here was n(ﬁktec @Le residdal product. Thus, the
potential for any post-applisgtion aral expo@re is Qrtua on-existent and sup& S a &&' that exposure to residual
product should be of migimal Caém ari@ that tho plan@i@*gn@ proftyct dges not gn@plants in any significant
fashion and therefore dégs not ﬁ%ak@m 1ns@f the@a th%§ually @sum&ath@

& @

Results of the primzdse s u@ are % 51sten214\\’w1th and sup&o@ed thir, s1dc11ne study conducted with
disstpation of the three terpenes at 0, 3, 6,

QRD 400 on toré% t6.3. Th&omat@udy d8monstrated ra
12, and 24 hr p@t—tre @ent A@const@lents%gere le@?ﬁh limigHt quaggtation (<LOQ) of 0.01 mg/kg at all
time intervals, The prﬁuct W%é appligd fm%nmesng arggpplication raf 2.01 kg a.s./ha which is above the
highest rate proposed in t%vEU.@&a @ﬁ o Q@ \

&@ @ @ S Q) RN Q
In summary, results @e prifirose, tagnato § tard grgen studg%demonstrate that multiple applications of the
formulated product 452°0r thgyoriginiplant éiract f@»ductat rates greater than the highest proposed EU rate
resulted in NO deté@tion @esid eve@ortl@after a&ghcatl@nd no accumulation of residues over multiple
applications. @, Q @Q N

Q © \

No residue%f the product a@ exp. d tur a@%e tim@of harvest because the active substance is volatile and
dissipate n after appld’gatlon ata ﬁ@h re%g\wle studtes clearly demonstrates that the active substance is not

detectabl® shortly a plicatio re%rdless& the B@ or number of multiple applications applied, and as such
will Im; be present o ect@ at tl‘@flme ar\@

On th1s basis, it e@p*be propose&hat n anlg_uDl residues remains on the plant material after application of the
QRD 460 pﬁt and%ﬁt ’?Zg‘ expected f(()@rj 460 to be effectively available to metabolise in plants from the

roposed cr
prop SN Q@
Dueto i s n ture ra Volatlhzatlon from the plant surface, and the lack of residue (- 2011), no
(lL\

metab&%wm S has n perf rmed and it is proposed that, due to the known presence of the three terpenes in
dibl nts, @rther§vesngatlon of the metabolism of QRD 460 for plant protection use would not bring any
fu er beiggfit to the consuimer risk assessment.
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It is also proposed that it would not be appropriate to set an MRL as all QRD 460 constituents are commonly
occurring in many herbs and edible plants and are widely eaten by humans. The plant protection use of QRD 460
adds no significant residue exposure to that from other natural food sources of exposure.

Expression of residues @\ @§
& @

As all three terpenes in the active substance QRD 460 are naturally occurring in a br@§ assortment of*edible{@ants
have been shown to dissipate rapidly in the environment via volatilization, and stl%és have shown@qat t ant
protection use of the active substance leave little to no residue shortly after appligation, it is re ble t@onc%@

. . . . \
that the expression of residues does not warrant further conmd@aon. @} v\g @\ @}@ @
KR o S & &
1IA 6.2.2 Poultry > &© S Q @Q N
Q o & @ @

Not relevant as no residue exposure from the plant pron use of %RD 46(@@ Q & & SN

S
IIA 6.2.3 Lactating ruminants (gog\or cﬁ) % @@’ é&\a

O S -
Not relevant as no residue exposure from the&ﬂ%ﬁ pr&t@tlon\u% o% 4% ©© © @ @§
. @ \\ @ & S S IS §
I1A 6.2.4 Pigs ©Q éﬁ @\ @%9 (i}’ @ @Q S)
& &)

Not relevant as no residue exposure f@n the p@nt protectl%i\sge oé@@RD @ @@Q @@ O\‘”\a

@’ O L9
A 625  Nature of residuein’ ﬁ% & @ X o SIS

Y- Ve otorol, &8 o2
Not relevant as no residue e)@sure m ﬂ@lanectlon use of QRD& @ %
ITA 6.2.6 Che@cal @ntlgﬁemp@ms@ 1m°pgr1t1 Sof n@@nduak@ncern)
N
Not relevant as no &ues@ 1m%%s 1@ﬁe{shorﬂ}@%r atloQ from@@e plant protection use of QRD
460. < @\ S N w\g
@© @Q %© Q) c&@’ @ §

%6\ @@

9
S
A 6,30 Resléie t@s o § § @\
DTIIRVON Y O
Crop residue trials @ not l%en c ctedn Eur H@ ve data are available from two GLP compliant trials
conducted in Califégnia, on oor n _tématoe the se@d on outdoor grown mustard greens. In addition
supporting datagre pre d ] a st@dy w1t@rlmr con d according to the principles of GLP but
unaudited. Fus@her, it Swel Wnt\T?t the ree%gp apidly volatilise ( , 2011) and break down in
air, which I%kes analytical Qetectign after Y app catiggydifficult.

e ity S s 5 s

Results 0fthe primroggNomato a@d &stard green @s demonstrate that multiple applications of QRD 452 or the
origina] plant extractproduc %sulte@m no @tect@e residues even shortly after application and no accumulation
of residues over multlple a§ catl Q @

No detectable 1due uc %?expecgd after application or at the time of harvest because the active
substance is atlle%nd dlS tes soon afteapplication. Data from the available residue studies clearly
demonstrat&that t %Ctl @bst is notdetectable shortly after application and as such will not be present at the
time of .-»f?v there ore c@cluded that it is not necessary to conduct any further standard crop residues trials
on tom”ag;o an per, the& ops.

Fl@re cr @on which QR‘§160 may be applied should also be exempted from the need for specific residue studies.
aps y

&
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ITIA 6.3.1 Residues in Tomatoes
QRD 460 is intended for use on tomatoes grown as outdoor and protected crops in Europe.

Table 6.3.1-1: EU Critical GAPs for QRD 460 use on Tomatoes

(O
icati Max. Application &
. Outdoor/ Max. No. of Application b @@) !
Region L. Interval Rate Water PH}F
Protected | Applications (days) @ & tays)
y (kg as/ha) (L/ha) £ @@ o
N EU Protected 3 7 5 0.381 — 1523 1 400- 1000 |~ 0 &V
SEU Protected 3 7 Nf 0381- 183 | 4005000 00 @
SEU Outdoor 3 7.5 | 0381¥523 4% 100@@” SES
Sy SIS
Residue trials on tomatoes have not been conducted i rope. Howve\er dat@are avé%bl f@m a tél co &cted
on outdoor grown tomatoes in California. The trial was conducted g ‘FACIN 2@0 knota as 400.

The composition of QRD 400 is essentially the sagy 452 with res,pect t
and hence results generated using QRD 400 ¢ be congidered tHbe s@ntial 51m11a
compositional details for both formulations c&%e fo&n in & % s thys info ..’t~ thIl

S

ct1ve Sbst nce terpenes

is §0nﬁ tla

Table 6.3.1-2: Report Reference for R@ue Igﬁal onygl@mat%s Z}g@ 5}9\ b é@ @@
Trial S
AnnexPt.  Number  Auth Rep Tif S ()R S
@ G Year AR G
j@_b R@Agr uftur odity (R@) ue Decline of
ITA 6.3.1/01 (1of1) D 5 @ACI 5% Eg pplr%t o Tayato. Landis International,
1& <, @inc. Report No. 448 8001’ 9
o A N ES N
Guidelines N @ o & \© S - S
@Q S @@ S S O
S O @
US EPA Guldelln@%P%@@.@O K% N @Q S @ %Q@
Q @
GLP S N O« & @© ©§ @
C © S B T g &
& o & "
Trial (féﬁ and analytlc@pha \@Nas c§d @'& acg ofding to'the pri&@ples of GLP
& & & RIS @@
o X YO S & @
A NN O
N 9 ,%Q & @
% N @ ' o
& 2 | &® S
R § S) @ @ D
N SRS
(CAEN] O
o . & & Q
& 3 £~ &
& & & &
< S5 % Q
R S, S %
S
S
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The results from this trial are summarised in Table 6.3.1-3 below. @ @@
%Q & @@\ @©
Table 6.3.1-3: Residues of a-terpinene, p-cymene and d-limonene in/on tomato Treated with FACH\QZS % EC %% <
@ @& Q((\ ((\@
GLP and Trial Crop Region/Country Application Growth PHI < @Qdue (mg/kg) &"\ O @\Recovery Data
Details (variety) Rate Stage at (h — hours K art terbi Q =) )
(g as’/ha) Application d days)@ & e o xnen p cymene @' mon@ @K,
860.1500-04- | Tomato | California/USA 2010 (1) &gﬁ\ @f\r%t &&@{OQ&\ © <L0@§ 06979 {fsﬁ"% 8660 and 71.9%
448-15B-01 (Ace 55 ) N q S «Lo0e© orcsterpinene, p-
VF) 2010 @ @ 0 ho \ \ © L@ @ © OQ @ C 'g and d-limonene
2010 3) @\ @OQ é @7 <LO(<\ Lat0.01 ppm fortication.

\§
2010 K\@)Qi @§ N & jégg% <8 OQ&@J

\§ @
L R ) OxLoQ Q %}Q 98.5%, 95.7% and 95.1%
\ >
) @d D <LO%&9 <I<§Q for a-terpinene, p-

S AN @K Q@ 1d @@ @ &\\\, 0Q &, 0 0108 Q, cymene and d-limonene
@ @ %© @% { © Q& NA ©@© N @ \S at 0.100 ppm fortication.

N @ g © SO < N NA M e NA

ot 4 & P s S R RV
¢ & O WO Ol o TA ®§N A -
S oS < X NN q X && S NA

A w% NA NA
K@ &"\1 d 2 Qb Na @§ NA NA
KA NA NA

S A
(1) 20% of fruits show typical full@yipe colo@ @\\’ Qe Q
@@ L O . O

(2) 20% of fruits show typigal fully ripe €9
(3) 25% of fruits showd@@ fully ripe colo ©© X @@’ . &@ @K \ ©)
(4) 25-30% of fryitg show typical fully ripe colour N N 2\

) B 9% o @

NA Not Analysed &@\ % Q© @ﬁ%Q %%\ N D>
e . (&7 @
TR RN
\ O
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Materials and Methods

Four foliar applications of FACIN 25EC were made to the treated plot at a target rate of 2.010 kg as/Ha (814 g
as/A), resulting in a total seasonal application of 8.04 kg as/Ha (3256 g as/A) and using an application volume of
483 +22.47 L/ha (43 + 2 Gallons per Acre). The interval between applications was 5 days and samples w
collected for analysis immediately after the last application (once spray deposits had dried) and at 3, 6 a&l h01@§
and 1,2,3,5,7,9, 11 and 14 days after the last application (DALT). @@ @ @
Samples were shipped frozen and analysed within 27 days. Following extraction o- tg%mene p-cy; ene §
limonene, residues were quantified after GC separation by MS detection. A hmg\ﬁ quantltatlon @0Q .01 @J)
mg/kg was determined for each of the three compounds. V@@ @} é}’ \ @}@ @
R
> ¥ R O &
@ @)
No terpenes were detected in any non-treated samples ‘(@ spt for d- hmoe which w een ugvanous@)?on t]g@ed
as well as some treated samples. This terpene presenégwas due to b grour@levels nene@ese
tomatoes since it was seen in some (but not all) nop\i:[reate S Wel\@; some tre at{%ﬂear the'LOQ.
tan -

Other than naturally occurring d-limonene, there Wgte no @§Sidueso the tlve

Findings

@'" teglnene -cymene or

d-limonene) found in any sample attributable to the tes bsta@” @ <’

&% N D @ =N § @
Conclusion & \ @} ©& W;\ é\ﬂ ©§
Residue trials on tomatoes have not bee@ondd in &rop %Eowe Ve, Qr) e ay, le @1 a tiggl conducted
on outdoor grown tomatoes in Califo, Th1s rlal dethon ratest es be detdcte d fellowing
application of QRD 452, even when sa ple@lm -;"'7 tely, @"}, pp 1 icat @eref , it is %tnecessary to
conduct the full set of residues t%@ usu% re%red to é@fabhs{ M @ @

LN & g N .9 @J)
ITA 6.3.2 Res1due@n Peppers @ @ S
DS s o S

Table 6.3.2-1: EU Crltn@l GA@)I‘ @D 460ise opp&@ @ Q& 4,\@

Q

@ 0 .
§ Apﬁlc@} @ Max. Application Minimum
d00® R@@ . lnte aga @VJ) @e < Water PHI

Region
@rotegted | Applications
O {f@e % P (% S (§as/hva§\9 (L/ha) (days)
NEU Pr@%cted% % 3 NN 7 oy 0%»81—%\523 400 - 1000 0
SEUS | Protectt ko3& T 4003841523 | 400- 1000 0
S ED Owddor - .3 & -7 g@f—l.sm 400 - 1000 0

NSRBI :
Y &S T
D &) S
The GAP for pgppers i @ sanfeRs th or to@{oes o3
Q © N >
Residue tr1a%§ on peppers ha@ no@n co @ctedﬁEur(@ However, data are available from a trial conducted on

outdoor tomatoes @ Califgidia an@ ma@grlab thay be extrapolated to cover peppers. This trial
demonstrates that no r{%@ues, ap fxm natu@ y 0 1ng levels of a-terpinene, p-cymene or d-limonene will be

detected following app icatiofeyf QM@ASZ sampled immediately following application. Therefore it is
not Mecessary to conduct t 1l s&?@f re51 s tr usually required. See Annex point ITA 6.3.1 above for details.
@" N
e &
@ < Q & ©@
SO
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ITIA 6.3.3 Residues in Mustard Greens

This study was conducted to provide residue data for insecticide products containing a proprietary mixture of
terpene compounds on mustard greens to support registration requirements. The trial was conducted with %@ 40

and QRD 416 which contain equivalent amounts of the three terpenes to QRD 452. Full compositional de are@
included in Document J as this information is confidential. @ @ Q
@
Table 6.3.3-1: Report Reference for Residue Trial on Mustard Greens @J@ AN ©®
. NS
Annex Pt. Number Author/s Trial Report Title w\?% o © . 9 ‘zﬂ\g@
Year ©) & A N QS 7
™ QRD 400{QRD 416: Residte levels of Teééws i sta&@eens&zy
ITA 6.3.3/01 (1of1) M ’ 2007  from g Trial ConducteddCalifornia dyri 20ynTe@> @)
Resach, Inc. ReportiStudy No. 77SREI7R-1 Q A
~ N 5 & A >
1o @@ R 0O & @§
@ > \ <
- . R N
Guidelines & & N R W, & N R
o © w\g@ & @’& b@j O SN o
US EPA Guideline: OPPTS 860.1500 % > @ Q & Q) @ @&
&W\, \Q\ \\ @ R% . Q . §
GLP @ N 9N OO S S8
SIS Y -y >
The trial (field and analytical phases) \{Q carr&% out-agcording,to th&p nci@ of oo § %@2)
Materials and Methods % (@/@ @6 @QQ &© @© ©© o
@@ & O < Q (& K

Three separate applications of 6RD 490 or %@41 6 &yere m@,e to th%scrop af/f)O anép day before harvest and at
harvest. Both formulations ## emul§ifiable.sdncend Ghes contammg equ1 afent ¢ ntr %s of the three terpenes
and were applied at rates 0N914% g as/ha{2.6 I3 E@ 0 an 690@ ga (2 4 1b as/A) for QRD
416. Duplicate samplessaf mus@ greefi@ were llec @at Og d urs after the{a treatment and were kept
frozen for 26 days untianalysis? Sai S Wem anal§d wi GC/ metlpd. TKe residue method had an LOQ

@
of 0.05 mg/kg. S ©& Q\ w \ N Q §) & @@

The results fro@gﬁs tr@re sglman%é in Td@es 6 &&2 ar&6 3.3 §elow
RS

v N

% @%6\@@@’

o w\j&

&@\ @©§@©%©®§©\
o0 ° o\
TS
& & & & o~ &
Q @"\@@
@ O & .0 & O %

Q@ O S AN

o8&
<) S L9 @
& @@f%
y N S

R %@%@ﬂ@\

N > s R F
> &Q@&©
@

& & T

@&&@@§©

s ®

g&’@@%
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Table 6.3.3-2: Residues of a-terpinene, p-cymene and d-limonene in/on Mustard Greens Treated with QRD 400

{\@

J((@o

GLl;) zx:il:"rial (Vg:i(:}t)y) Region/Country Ap];ii:tition sGt;(;Zt;; " _P[ff)lu 9 f)l::-lt) K?x@ Residue {:r%g/k@’ . @@\ecove@g@ta
(¢ as/ha) Application . @ a-terpinene péggn e d-limonene {(\@
Study No. Mustard California/USA 2914.21 Not Reported Oh @?s 6.17 & ©\)) 7.86 @%U %mage recoveries 73%
77SRUO7R-1 | Greens 291421 0h @K 081 Q 141 @Ql ENN a- t;g@ene 91% p-
(Florida 291421 | @% ° @)5 62005 C \S & ene, 99% d-
Broadleaf) ’ % X o @ RS @ limongne (for
291421 @@Ph N& @% <005 N <0.09 LS Norei a% levels 0.00,
@Q 4 h‘\\ \\ © @7% .05 O <0.05O @ 10 and 30.0
@& -4 4@ O vos, Q <009§g\ . %005 5 mg/kg)
© 3
L x® O o & ot g
”\,
Table 6.3.3-3: Residues of a-terpinene, p-cymene and d- I’i&n%)nene @&) Mus&@d%ree&@@ated a@)\Sh QR(R @6 ({(@Q . ﬁi%} @&
GLP and Trial Crop Region/Country 1@“}n %Growth% @ {Crop f\\ﬁ @)%sidue«@%g) @@ Recovery Data
Details (variety) @ ate (G &i @- ours) DF Par{@ . Saai
@( (€ @s @ A@ cation oa-terpl &}gf\ieng | od- imonene
Study No. Mustard Califom%Ué% 0.03 Wt R@@@% @@% (Q%aves P&K\ 280 g > 2.06 Average recoveries 73%
77SRUO7R-1 Greens @o\ © 2690.09 g& 0 &\ S& 0.96 0.82 o-terpinene, 91% p-
& % (®) \\ l%} © w% cymene, 99% d-
12690.03 e K 2 >, <O;05@@ <0.05 <0.05 Timonene (for
o @©2690 %& % ’”\\ﬂ lh ©% < <%&§ <0.05 <0.05 fortification levels 0.00,
N AN N @"\ @@ ®@ ©,<0.05 <0.05 <0.05 0.05, 0.10 and 30.0
o S & A & P 4 h@ o) N > <0.05 <0.05 <0.05 mg/kg)
N\ @ . . @ @ %
g & S & ST
@ @@ « © o & @K °\©
N O A o gy
\ O O
&@% @\@ 3 @’\ @ o ’”\\,@
AR TRPre &
\}
o @'@@ Nt
NN R N
& & o P
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Findings

The individual terpene levels ranged from 6.17 to 7.86 mg/kg immediately following the third application of QRD
400 and from 2.06 to 2.80 for QRD 416. The residues showed very rapid dissipation to <0.05 mg/kg (LOQ of the
method) at 1 and 4 hours after the last application except for one sample at 1 hour that contained 0.06 mgﬂ@f d-

limonene. 'S g§
@ @® @
Conclusion @Q NS
D
Residues of the three terpene components declined to non-detectable levels w1th1n>§g1e hour after &ar @catic{@
of QRD 400 or QRD 416 on Mustard Greens. @ {N %\ N é\ﬁ
N @ O @ @D
K v & s &
%@& §© o R ©§ &
0 . 0 o &

I1A 6.3.4 Residues in Primrose & Q \©% o @g

This study was conducted to obtain original data sgpportingghe us@@FA@ 25% Co eenh&use gtwﬁ
ornamental plants and other crops. Specifically tl@stu%@ des@ed togé@md&@t onggp 1du&levels %r the tlme
period from zero to three hours following appli %tlon S Q @ @&
SISEINENEW SR
Table 6.3.4-1: Report Reference for Res@e Tls§ on P@lroseq rtm@ acailis) @@ R
)

\J )
Frial @ L @
Annex Pt. Number  Autho# \ o QReportxilhtle @ §
O

£ ver,

(@)
o,
A 63.4/01  (1of1) *al 20 Pe@wmﬁ 25%

Co
AgraQuest Stud . A€ 07-020.
k@

Guidelines S
9
>

US EPA Guideline: GBPTS 860.15 & S S
GLP @Q AR N &

P @b S o O E
The trial (ﬁ%i and ar@’ 1caf$hase@was 0%1‘16(1 Qu acco@g to th@pri%%fes of GLP but was not audited.

%
Materl&@nd Method@ § & § «;»\g@ ©\
Three consecutive @ appﬁ%atlo f FAQ% 25%’EC v& de on a five-day interval. Greenhouse-grown
Primula acaulis (P€gmros yed a rateequal £o 4% FACIN 25% EC, in 100 gallons of water per acre
(equivalent to 3@85 L L a@a) I edla§ follagying each of the spray applications, primrose plants
were removed@yom t}@pra mbérand leaf samles wese harvested. In addition to time zero collections, leaf
disks were gpllected five, 1 inu Qafter ayingyAdditional samples were collected one, three, and 24
hours af‘%&%a’tment Le samp@cons 1eaf ‘disks removed from sprayed leaves using a 1.4 cm diameter
brass cofkborer. Six | sks w dded to 1 Sjeetonitrile in brown glass vials with Teflon closures. Three
replicates were coll for@h tm&omt @mn spray event. Leaf disk harvest was initiated at the
detétmined time pomt and ple@d n les@h § minutes. Leaf samples were stored at 4°C for less than a week

until analyzed. @° &
@ Q

Three terpen@a-teﬁxﬁne, ymen%’and ddimonene and the internal standard 4-terpineol were quantified using

gas chromgrap]@%’A lﬁof titatio S LOQ) of 1.0 pg/ml (parts per million = ppm) was determined for each
NP ; o . -

of the tcon@mds% e estigyated limit of detection (LOD) for all three compounds was ~0.01pg/ml, each.

In cﬁuast @nlar ts a w\sgpray methods were used to evaluate the persistence of Lannate WP® insecticide
)@ -Methyl-N-[tmethylcarbamoyl)oxy] thioacetamide). Residues of this product were detected.
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Table 6.3.4-2: Residues of a-terpinene, p-cymene and d-limonene in/on Primrose (Primula acaulis) Treated with FACIN 25% EC

A N
GLP and Cro Region/ Coun Application Growth PHI Cro @ Residue /m | ecover a
Trial Details (varielt)y) ® " pl;(atet Stagetat (m — mins, Parlt) XUVX ] 153’:%) @) . @® @’@
(L as/ha) Application h — hours) & o-terpinene pé& d-limonene . {(\@
AQ 07-020 Primrose Protected study, Treatment 1 6-12 leaves 0Om @?s 6.58 < ©\)) 8.08 OXZU X @%covery of residues
(Garden California/USA 935 5m @K 82 Q 2.94 @©0.81 \\ I”O%Q%iisks, fO'I'tiﬁed
Music, 1 S e &0 0%00.00 ©& 0,00 a red C(?ld,.dld not
ColorSpot Yo © 2
olorSpot) % O . & ‘ ow any significant
@K%Om \ @ @% 0.3 &\ 0.4 < 031 ®) %egrao@of analyte at
\! sh ) © < 00 <\|©" 000 © O goc.
© 9’\\1&;&}% @\\ AR PPN ) ¢
© N @24 b : ﬁé 0 . 0\2%00 F
. AW
Treatmemg% ©K @ 0m @>©> @ @ @ @06 @ﬁ
85 @Q m @@ @.’ OV 2.24 QWP @
&N e 77 oM
3@(@ D o ] @@5 m g e 0.0p\0 . @.00
@ ot N\ O 30 ST, @ KMo 0.00
5 Q° ©©\ {\@ P\\?@@ ©©®o o &K\\ 0.00 ¢, o ?@) 0 0.00
N o 3hg N i) 00 0.00
\Y X A o @\\ . \@\h}& X o &o%zko Xi\v% 0.00 0.00
\@Q @\’% o) ' %@\ S A
@ Te nt 3 °\ @) 3357 3.65 2.57
o &R%sr\% S @Q@i ©x® p\\?@@ 0.40 0.33 0.32
@ AN @’@ Jo™ . lﬁi\@ @ 0.00 0.00 0.00
@ ©\> X D 3Om |0 0.00 0.00 0.00
< QP \ % (\&@) ) 1%.\ O 0.00 0.00 0.00
O \ @ ©@ \© O Q3 0.00 0.00 0.00
AS) Q ﬁﬁ@ N ON24n 0.00 0.00 0.00
# Average of three replicates~{ € @ @"\ o @& N @é\p\\’@
IR S
& e S
¥ & (Y 9
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Findings

Residual FACIN 25% EC disappeared quickly from all of the treated leaf surfaces. Significant terpene residues were
only detected from the leaf samples collected immediately following spray deposition, and in the samples collected
five minutes after the spray event. @

In contrast, over the course of three sprays on a five day interval, the active ingredient 1@annate was @/n t@
accumulate on (in) the primrose leaf samples.

Conclusion % § § 9

Since there was no significant residual FACIN detected at any@mphng inte ‘@ beyond ﬁve@lnut sstandaf@
decline curves were not calculated. Given that this greenho§e test was per oymed using d& itio tes QS

significantly higher than those proposed for the intended uggs of QRD 466y QRD 452 m@e EU ac&)@mlaf@a

of terpene residue should be of no concern on foliage. %
< L& Q o &
. S @\ RS
& & N R v\g S N Y
IIA 6.3.5 Residues in Cucurbits % > @ Q o é@ &
N & ¢
Table 6.3.2-1: EU Critical GAPs for QR@MO use’on C rbl&%el(@&and @ucum@v\f) ©§
Outdoor/ | MaxiNo. ofQ APPQ%U‘)H\\ @’M@fppl@mn & £ Minimum
Region Protected App ati@s nterv% Rat@ V@%r ~ PHI
m@ S @J(daﬁ @@kg@ha) /may_ (days)
SEU Protected 4," 3~ 7 0.767- 1,553 | 2,400 - 1600 0
SEU Outdoor & | O3 gﬁ 7. 0762 K323 4004000 0
- ) AN
s e & F O & O
S NS,
The GAP for cucurb@?oes io excedd ha@tom@es Orgper@nd is V@/ 51mfi°ar
N
Residue trials on @%ub%s%have r&zﬁ)e%&condu&gﬁ n &%pe @ @ §

As data available froifpya triafsondu ted on o%ooré%wn gmatoes@ Ca f@ma demonstrates that no residues,
apart from r@urally occur%lg lev% f 0 1nen@p-cym e or@limon@ne will be detected following application
even when @mple ely followi phcﬁ% fore it is not necessary to conduct the full

of QRD
set of re&bdues trials us\gfly r d See An@( poa& 6 g\I abg@ tor details.

1A 6.4 Ig'ek fg@ﬂm ﬁud@?

As all three teé@nes 1@erp%§a b %L(a ;?mene —cyn@e d hmonene) QRD 460 are naturally occurring and

dissipate rapidly in the envifehme imaniy by tilizagyon, and available studies clearly demonstrate no residue
left in th@ps shortly a@§r app@tlon,@ l1v§gock fiédmg studies are triggered.
xﬁ R
IIA 6.4.1 oultry @ A2
& %0

No livestock fee@m} studles ar 1ggeﬁ@ Q

1A 6.4.2 &§ Ix@}tat ru%manct@@?goat or cow)
@)

@
No hvgi@k fe@ng s%hes ggered
S
I %.4.1@ P@%

@
No hvk feeding studies are triggered.
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ITA 6.4.4 Fish

No fish studies are triggered.

s
\@ 3
ITIA 6.5 Effects of industrial processing and/or household @eparatw&@ &)
(representative processing situations) \Q
S

Not relevant because there are no detectable residues in crops v@re the QRD K@aproduct has been ap@%)d. éﬁ
Therefore, no studies have been conducted.

ITA 6.5.1 The nature of residue %@& Q& @
As there are no detectable residues in crops where th@D 460 p@gt hag @J n a %d j§ ant ectipiflise, it

is proposed that QRD 460 be exempted from the nged for l\@&Ls andso the%n\atur the ue c& notyyarrant
further consideration. n& R § L %

s & S o & &
1A 652  Distribution of the rmﬁjempe@ulp© % § §9

NS
Gl s & F 50
©)

N
@ N
Not relevant because there are no detect& re@@ﬁes in ps e thRD 4@’ pro@ hag@n applied.
‘”\7
©

Therefore, no studies have been condu&
ITA 6.5.3 Residue leve@- bal;a%)ce S@l’dl(!%@l a @% s@of reﬁese@tn@gprocesses

Not relevant because there are r(% deté@gable dues@% crops@ahere tﬁe Q%%O p\t@uct ]%s been applied.
Therefore, no studies have, b@l con(@cted@ @

ITA 6.5.4 Res@e le@s f@fﬁow@u% stl@es t&dete&me%pnce %tlon or dilution
@ S @ N @Q @

S (O STV N 9
Not relevant b@ﬁe th@are no%letecf&ble re@es in‘grops wl%e RD ?4@ product has been applied.

B
Therefore, no sggdies h@e bgig@ondu@ & & @© S

9 QT @’
S & § & §F &9
IIA 6.6 R@due@m s%@ceeﬁg Q@rps K R\

Not relevant becau@?% the %re n &ecta@% res@es ingrops whiere the QRD 460 product has been applied.
Therefore, no @@sequ@ cffecfg are e\g%cted ) sugc@dmg@c@’ps and no studies have been conducted.

I1A 6. 6@ Theoret@cal @Sl(@%tl(}%f t&@ﬁature and level of the residue

As thgre are no detecﬁ@e re ues introps \@re t%%RD 460 product has been applied for plant protection use, it
is prqposed that QR&6O xem ted fro@the rp for MRLs and so the nature of the residue does not warrant

further considera@ogl. & @ S
£ A N
ITA 6.6.2 @ Mﬁ%bo iSm and-distgibution studies on representative crops
& @ v 9
In thos W, 460 enes naturally occur, the metabolism and catabolism is part of the natural cycle
of thesgjc mpgjs within ple?& and the plant protection use proposed does not contribute to this cycle.

W@% the, ene exposuf§s only as a result of application of the QRD 460 product for plant protection use, they
Volatili@ rapidly that no detectable residues were found shortly after application and so no meaningful absorption
is expected.
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It is proposed that no metabolism studies be required for QRD 460 for the proposed use and future crop extensions
of use.

I1IA 6.6.3 Field trials on representative crops @ S
Not relevant for QRD 460 as explained under Point 6.6.2. MRL exemption is supported. °\ @§
& ¢4

Q N
ITA 6.7 Proposed residue definition and g@ammum re@%ue level&© \@2@ é\g@

@ @
Due to the fact that all three terpenes in QRD 460 active subst?ce are natur@%@ occurring aé)drsm e rft§ly in &

the environment by volatilization (see Section 5, Environmgatal Fate), an&@at the studleéwarla clea Q&©

demonstrate there are no detectable residues left in the %@ shortly afte@pphcat;on 1d1£ definitfon is @

proposed and QRD 460 should be exempted from the s@d for MRL \ © @&
ENAN

As stated previously, the components of QRD 46(0¢are preﬁt in g\ﬁ?}lltlt %of fi stjvebles ‘herbs, s?%fces and
other foods and beverages. Although the levels a@rela& y lo@ the @eral icis @’posed%to the

components through ingestion, dermal contacts d 1n}@é1t10 a daléb According to 42005 @erld ]@lth
Organization (WHO) reporton food additiv g\the p&\apl %ﬂy c@sum Q\%m of the threggnain compo of
QRD 460 as food additives in the US and Edropeg, spectr@ly, ar&as foll@vs d&}lone 12. 7@4@ ang39.307
mg; p-cymene, 0.472 mg and 1.085 mg,@erpr& 0 O}S?m @

V\g NS N 9
d-limonene was given an ADI, “not s@mﬁ@)” clas@catro@ue ﬁ abs@e &g&’amn %tex"mty, while all
three terpenes were given “No saféty concern” forfé\ﬁlrrerki;@trma take value d. The establishment of
an acceptable daily intake exprg@@d in nﬁmerl form was not%ieeme(@leces@y. Exposure ffom the plant
protection use described here does no&ontrr ﬁne n srgm@ant wé% to @e ex,iigﬁg exposure levels.

v
This conclusion is in line w%h ot esse %01 nt d d@ed lant prot&%lon @'ve substances in the EU
and also consistent w1ﬂ@$her EU& ulator Aut ities® @crslo E%n th@&actwi%gu stance.

IIA 6.7.1 @%m@ rei@e deﬁutxn \@Q §)@ > Q@
No residue det@on 1@@@09@ for @ﬁ) 4@& @‘3\7% @@ ©§ @%
kY

1A 6.7.27 Prop @esu@e le§e s (@Ls@\@id justification of the
h

&@ acce 111@ of t e\@s proposeds.incl @ng details of statistical analyses

None proposed. 2 @@ § @%ﬁ °
©@ <© SRR

ITA 6.@7 % osed ﬁ harve t@nt@mls, re-entry intervals or withholding

% 'es es in crops, plants, plant products, treated
> areas or sp@%s and ~a ja@stification for each proposal
@"
ITA 6.8.1 @ Pr&%ar@ intépval @nQdays) for each relevant crop
Y O & 9

It is pro &d tha@e pre@hrve@terval should be zero days. This is based on the rapid degradation of the active
m01ety% the&k of%y det@t»able residue on plants, shortly after application.

@
II@% 8. @ Re-ent@ period (in days) for livestock, to areas to be grazed

No re- period for livestock is required for the glass house use proposed for QRD 460. For outdoor use, none is
required as the product dissipates rapidly with no detectable residues shortly after application.
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IIA 6.8.3 Re-entry period (in hours or days) for man to crops, buildings or spaces
treated

As exposure to the terpenes contained in QRD 460 is part of the normal human experience via smell, taste a vgtouc‘
(products containing them include laundry detergents, fragrances, fruit, vegetables and herbs), and they ha

shown to dissipate rapidly from treated plants, it is reasonable to conclude that no, or m@mal re-entry @rlctlo@

to limit exposure to the plant protection use of QRD 460 are necessary.

N <
ITA 6.8.4 Withholding period (in days) for animal feeding st%ffs ©© @@\ ©
g N v
Not relevant for QRD 460 as not applied to animal feedstuffs.VC@ @} g}a\ @\\ @Q
@ @ IS 9&

IIA 6.8.5 Waiting period (in days) betwe@w]ast appli@@on and s@vm l@ ng éﬁ
SN

crop to be protected
& LS @

No waiting period is required as no effect expectegﬂ\b;ased Q%tehe r@ deg@z@}aﬂog\g@’the é&e ns@ty ang the lack

of any detectable residue on plants, shortly after 1cat1@ 2o <

IIA 6.8.6 Waiting period (in dag% bétwvee@&pph@n%on and h@dll% treat p ucts

@ @
No waiting period is required as no effe@pe t%d bas@e I@pld dég radat@n of t@ctl @mety a@d the lack
% I \

of any detectable residue on plants, sh% aftegapplieation. s, @

Q
I1A 6.8.7 Waiting periggd (mst@%ys) @tw laspl@twn@%d mg\or plantmg
succeeding,C ops A o

No waiting period is requis (@s no e@ect e@ec sed Qn the r@m de %ﬂoﬁ@ th@we moiety and the lack
of any detectable res1due on pla hor% after hc %o )
S NS

@@’

@ §a O &

@ S § N @

I1A 6.9 stu@tlon f the pot@tia!ﬁ\yml\d ctiia sg&'p0s1§e through diet and other
me@s C& . %)
o2 S T g
No cala@ms are offer eca‘b@ as (@ onstrated frogs the réSidu @g s the lack of detectable residues, therefore
exposu& bviate any C@sunge k and supp@st%the e@mptlow‘ﬁvfro requirement to establish MRLs from the
plant protection use @RD Q X % C&
\

As humans have b@n hl@cal xpos@’to t y\%ﬁree t€rpene eQnstituents of QRD 460 from natural and other
sources, that is,@om g, SIg ing touc@ng thd@dible @nts in which they occur; from cooking with the
herbs and 1ng%1ents nta thelg as .r:.w rmgs@\dnd f@n their use as fragrances in a large number of
household t%ms it is unlikely tha@e us Q—)«-' he abfive %@tance QRD 460 for plant protection will add

signiﬁca@ to this naml@expcx@re & @\

The.components of Qﬁ) 46®e n t@ally um@n a multitude of fruits, vegetables, herbs, spices, and other

foods'and beverages Alth8¥ ch tk@%evel are re@o@lely low, the general public is exposed to these components
alatig®yon a daily basis. According to a 2005 World Health Organization

the per capj dally consumption of the three main components of QRD 460 as

in the US a urope, resp ely, are as follows: d-limonene, 12.76 mg and 39.307 mg; p-cymene,

1. O@‘ng, @erpn@& 0.093 mg and 0.032 mg.

The Sé%’ntlﬁ @nel @%odmj itives, flavourings, processing aids and materials in contact with food (AFC)
(Ma@mse@uwey -derived Daily Intakes) values for p-cymene of 0.926 mg/capita/day, a-terpinene
@ﬁcaplta/day and d-limonene of 33.542 mg/capita/day. All were considered of no safety concern at the
est1ma €

vels of intake. In the EU, JECFA considered d-limonene poses no safety concerns at the estimated
current intakes in Europe. The establishment of an acceptable daily intake expressed in numerical form was not
deemed necessary.



AgraQuest, Inc. Terpenoid blend (a-terpinene, p-cymene, d-limonene) Doc M 11, Sec. 4
June 2011 QRD 460 Page: 23 of 25

In conclusion, use of plant protection products containing QRD 460 will not contribute to dietary exposure of these
terpene components and it is therefore not relevant to establish an ADI for QRD 460.

This is consistent with the regulatory situation in the US where the EPA granted exemption from the requirement for
a tolerance (40 CFR 180.1296) based on absence of detectable residue and resultant lack of oral exposure t

populations. @ g§
f
Y
f 9

It is notable than when pesticide active substances are formulated to form end-use pr & ts a safety éyaluati
the co-formulants is conducted and if those co-formulants are also on an approved 11 of food addr@es th the
are considered safe and acceptable for the pesticide use. This should give further&é surance that@ the
QRD 460 all three of the active moieties are listed as food additives approved fereonsumption, KN

g & o S

@ @
The plant protection use is insignificant in comparison to er natural h1s and 0ng01 % xposc§ to %ume®&
from which there is no evidence of harm, as also conclud the WHO atlons abo® heré@re f@@ler @Q}
consideration of the exposure levels from the pesticidal g of QRD 460 nstlgfnts 1§ot wagganted. @;&
Q N -
IT1A 6.9.1 TMDI calculations N &° Q@J 2> %@’ ©\ \% §
Not relevant to exposure from QRD 460 as no %sidue@tecte@ Q Q @&

NN D) =N § @
1A 69.2  NEDI calculatmns@@ (E&\\ %@} R SIS é &
SRS
Not relevant to exposure from QRD 4§©as no%&dués\gt § © @ 9

('D
z—r

© >
o o0 O § o O N
IIA 6.9.3 NESTI calc @tion& v S @ $ (& )
% CAEEN @Q 2 © é

Not relevant to exposure fro%QRD g@ as r@@%srd@detec@ A Q\ Q\@ ©

& &) R @ v
ITA 6.10 Oth@gﬁ/spe@l stu@lles Q b@ \@Q é 9&% 4, §

L N
Not relevant to expo@% frOQ QRD@ asﬁ@resrdu de@&i @ © @&
> N §) RS
IIA 6.11 &u @ar lua@)n of'residue b@av ¢ur; Reasonable grounds in
éortm th%petltlo \@ & O %@
e T ¢ ®

ITA 6,@ Suméﬁry @ evﬁat&n of @du@eha\

Crop residue trials @not l%en c cte‘d%n Eur H&Ve d%a are available from two GLP compliant trials
conducted in Califéynia, oor grown témgato the segQdd on outdoor grown mustard greens. In addition
supporting data@e pre othas ? r1mr condvgh according to the principles of GLP but
unaudited. Fu§her, it @Nel wn,that the Sethree ene@amdly volatilise (ﬂj (2011) and break down
in air, wh1c%makes analytical deteg@ion apra;@ plicgion difficult.

Results 0f the primroggstomato a@d rKstard g@§ st s demonstrate that multiple applications of QRD 460 or the
original plant extrac&due ultedgn no <§é residues even shortly after application at rates higher than
thos%roposed for the EU @d no @?@umula §idues over multiple applications.

As aresult of dat id t ct t@ll thrtherpenes are naturally occurring in many plant species, it was

reasonable t nc ?f@ at nt metaboligag¥studies with the active substance was not necessary. Data presented
clearly h o natur ccy; e terpenes in QRD 460 is ubiquitous and the plant protection use does not
appear ‘Q‘ ntr1 in ny me gful way. In addition, the active substance is not expected to enter the plants after
application to ree therefore, it is not available to be metabolised in plants from this proposed

pe&@le us&) @ §
Due to fact that all three terpenes in the QRD 460 active substance are naturally occurring, have been shown to
dissipaterapidly in the environment by volatilization (see Section 5, Environmental Fate), and that the available
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studies clearly demonstrate there is no meaningful residue on crops shortly after application, no residue definition is
proposed and QRD 460 should be exempted from the need for MRLs.

An ADI is not appropriate due to the safe profile of QRD 460, so it is reasonable to conclude that the standard ,
consumer risk model is not necessary. Values identified from the WHO/FAO assessment of the three terpe
components of QRD 460 as food additives further support that exposure from the proposed plant protectieq use

negligible.
@b s

S
Future crops on which QRD 460 may be applied should also be exempted from the n@d for spemf@gesu@dles
R © & .2
@ {\9 g v
@

A N
< AN @}@ @
Q o & &
ITA 6.11.2 Reasonable grounds in support &f the petltlo@ % Q@ @@ st@
@
No metabolism studies or further residue studies are rﬁ@ed to concluthat t@@ con@er r@% from thﬁg pl
protection use of QRD 460 gives negligible concern is acceptablﬁv \ %

N )
Exposure to humans from natural and other sourc& of thé%hree st1 S hasf§en reahty IC enturles
and no concern is raised about their toxicity or_gxposungs&ffectggrom wn 1es anecd evi e.
ty &%«p wey¥ k@ @ >

Due to the lack of residues detected after a@hcat&%f th@RD 44 pro@t it wg\propo@g that*tQRD 4 Y.

exempted from the need to set MRLs. @Q (ii& é\ﬂ @\ N O

. &

Ly
$
$
(4

9,
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