WD 2010/ 060528PCT/ EP2009/ 007866 1 PLANT EXTRACTS FOR USE AS PHYTOCHEM CALS
The present invention concerns the use of grape (Vitis vinifera) seeds
extracts WO 20pawb28f or the treatnent and prevention of pCaRMP2E0PEHBSES
caused by pathogens, particularly by fungi and oonycetes. The
invention accordingly provides fungicidal conpositions conprising 5Vitis
vinifera extracts for apllcatlon to Iants affec ed able to be

af fect ed byLd! L gER EON : PLabipee 8 LBackgr ound of the
i nvention A nurrber of pl ant d| seases caused by pat hogens such as
fungi, noul ds, oonycetes, bacteria and viruses are known. Many of them
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10 with climatic conditions favouring their onset and diffusion, have dramatic

consequences, causing losses of yields of crops which may have a deep and
sometimes catastrophic impact on agricultural economy, especially when the
disease assumes the epidemic status.

An historically remarkable example of a plant disease causing

15 devastating consequences is the potato infection (late blight) by Phytophthora
infestans responsible for the great Irish famine of in the late 1840s.

Another oomycete, Plasmopara viticola, is responsible for the so called
downy mildew, one of the most widespread infections affecting, causing huge
damages to wine producers and grape growers, negatively affecting the yield

20 as well as the quality of production.

A similar grapevine disease, called powdery mildew, is caused by the
fungus Erysiphe necator, also known as Uncinula necator.

Similar infections affect other plants such as soybean, sunflower,
lettuce, tomato, potato, oaks, ornamental plants, fruit plants, tobacco,

25  cucurbits.

A comprehensive review on plant disease is reported in the European
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Several natural and synthetic agents have been proposed and are avail abl e
for treating the above nentioned plant diseases. 5Iln addition to sulfur and
copper saWbomvose2spl exes, synthetic fungicides for agrecraraaloorsse bel ong
to very broad and different chem cal clagses (phenyl am des, benzi m dazol e
derivatives, dicarboxi m des, carbanmates,” carbanilates, dithiocarbanates,

dinitroanilines, etc,). The use of said synthetic agents is |in.ted by, the
vel | knowrHprdbeste refn Flant dissassss e s%\Xe?fiMaséfﬁythl@ttﬁ]e’ t%gengi?‘g‘é’i’él

whi ch may be inguced by said agents in humans and animals and by their

envi r onnent@enpbe Riblyiationsent i al . Research efforts are therefore
bei ng paid for devel opi ng re _environment-friendly fungicides, possibly of
natural origi n,S&¥frah rr?éyraggggﬂbﬁyn%%t ideEREs &ﬁé{ek%ﬁﬂ BYPRISEC; @n% are
fungi ci des or, E | east which rrgy be 15 used jn conbination with themin
order to radikadle for reating dhe abpre mentHIIEARaNbA1SS388S envi r onnent al

i npact . Several. oils sych as. ci nnanon essential oil, rosemary.ai,l and
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gr apevi ne ﬁ{lﬂopfﬂ%‘?f eﬁ(rf}Bnﬂle%%lsin%é‘ le to be infected by said pathogens. 15
The invention al'so concerns a nethod for preventing or treating plant

| nf ecti ons by f\aiea ObiIQUNAELLSirGOMRS] 606 iRARISLAALY Ul GhdaReshIGELT ve

amount of Vitis v era seeds or marcs containi g seeds’extract on t
plant to BEeURAIEYs effective fungicides.

US 6,174,920 discloses moreover the use of jojoba wax for controlling
20 powdery mildew infections.
Jojoba extract has also been reported as a pre-treatment to prevent
powdery mildew infection on grape plants in CA 2,103,014 whereas
US 2007/0071831 discloses a product for the prevention and/or treatment of
infections obtained by the partial or total neutralization of lees deriving from
25  winemaking processes.
WO 2006/006878 discloses a fungicidal composition comprising
anhydrous fat milk optionally in combination with one or more of soybean oil,

olive oil and coconut oil.



Experimental tests reported bel ow have shown a remarkable activity of 20
Vitis vinifera seeds extracts against tw of the nost conmmon pat hogens of
gr apevi neyonaraleys2Bl asnopara viticol a and Erysphe necat ecT/BrHosusioersse i t
shoul d be understood that the invention 4s not limted to the treatnent of
grapevi ne infections by these two pathoj%ns only, being rather applicable
to a variety of other fungi and oonycetes affecting other plants of

i nterest. 25ThFDCSﬂﬂlBtIlPﬂgDﬁ thesinvieatioif exenpl ary pat hogens affecting plants
of interest. 1 - G dium Erysjphe necator = Unginula necator (G ape WO

2010/ 060528PCT/ItAXs000v0PgeR Loundy thainextgactsi of 4 1¢EsrBHPLY Slﬁs(é%s‘ﬁh gs

| eucotricha (Tree crops, Fruit .trees) Sphaerotheca papnosa (Rose plantg) 2
- M| dews COIMRURRE SPpBHRALH ?ﬁ@%‘l“ée Q@%%é?nﬁpggm%{r%?tﬁBSP%MHWUE’SE’H?X Saer)
Phyt opht hora i nfestans (Potato) Phytophthora parasitica (Tomato) 3 - Fruit
trees scabfungl apJdmysedesnaequal is (Apple tree) Venturia pirina (Pear
tree) 4 - Peach_lLeaf Curl Taphrina deformans 5 - Septoriosis 15Septoria
nodor um and SepT]éfF lavention @pc?&pg g;owdes phytopharmaceutical compositions

comprising an extract of Vitis vinifera seeds or marcs containing seeds as the

active ingredient.

The invention has a very deep interest for the worldwide economy by
the new valorisation given by reusing wastes of wineries before further

10 existing valorisations as oil recovery, distillation, heat production by burning
the biomass or composting which are always possible after the extraction.

The compositions of the invention are useful for the treatment and/or
prevention of infections by pathogenic organisms of plants including
grapevine and other crop plants liable to be infected by said pathogens.

15 The invention also concerns a method for preventing or treating plant
infections by fungi or oomycetes comprising the application of an effective
amount of Vitis vinifera seeds or marcs containing seeds extract on the plant
to be treated.

Experimental tests reported below have shown a remarkable activity of

20  Vitis vinifera seeds extracts against two of the most common pathogens of
grapevine, namely Plasmopara viticola and Erysphe necator. However, it
should be understood that the invention is not limited to the treatment of
grapevine infections by these two pathogens only, being rather applicable to a

variety of other fungi and oomycetes affecting other plants of interest.

25 The following is a list of exemplary pathogens affecting plants of
interest.
1 - Oidium

Erysiphe necator = Uncinula necator (Grape)



Septoria sp. (Colza) 6 - Rusts Puccinia gramnis, Puccinia recondita
and Puccinia striiforms (Cereals) 207 - Snut disease Ustilago tritici
(Wheat) Usoi2begwosmydi s (Maize) Ustilago hordei (Barl eypC8/EP2089/007866
25Tilletia tritici, Tilletia caries and flilletia foetida (Cereals) 9 -
Collar rot Phoma |ingam (Crucifers, Colza) Rhizoctonia solani (Potato) WO
2010/ 060528PCT/ EP2009/ 007866 5 Scl erotinia scleroti orum (Tomato) 10 -

Ant hr acnose CoE’D@Etherg’fﬁmmlgl(Gébes%é)ri o ides (Pea) Colletotrichum

| i ndermut hi anum (Bean) 511 - Grey nould Botrytis cinerea (G ape)

Particul arly i ftefes¥iagyaileuqaieichni(dage 6o0p% ré‘i(tttlr%‘?i%s of the invention
agai nst the pathogens |isted under_1, 2, 3, 4, 9, 10 and 11. An exanple of
anot her pat hogeYPhéereiecann Huasa: (Ras Ia?tsaont rolled by 10Vitis vinifera
extract is for jnstance Phytophthora infestans, infecting various nenbers
of the Sol anac&&,_ﬂgﬁw_sas potato, tomato and sone ornanentals.

5 Plasmopara viticola (Grape)
Plasmopara helianthi (Sunflower)
Phytophthora infestans (Potato)
Phytophthora parasitica (Tomato)

3 - Fruit trees scab

r

10 Venturia inaequalis (Apple tree)
Venturia pirina (Pear tree)

4 - Peach Leaf Curl

Taphrina deformans

5 - Septoriosis

15 Septoria nodorum and Septoria tritici (Cereals)
Septoria sp. (Colza)
6 - Rusts
Puccinia graminis, Puccinia recondita and Puccinia striiformis
(Cereals)

20 7 - Smut disease

Ustilago tritici (Wheat)
Ustilago maydis (Maize)
Ustilago hordei (Barley)
8 - Bunt
25 Tilletia tritici, Tilletia caries and Tilletia foetida (Cereals)

9 - Collar rot

Phoma lingam (Crucifers, Colza)

Rhizoctonia solani (Potato)



The extracts of Vitis vinifera seeds or marcs contai ning seeds according to
the invention nmay be prepared by extracting and purifying the fresh or

dri ed seea® 2010/088528s cont ai ni ng seeds with different solpcempsomweissas

wat er, acetone, 15ethyl acetate, ethanolg butanol or m xtures thereof,
under different extraction paraneters anSd t echnol ogi es. Many extracts
are known and conmercially available. For instance, a grape seed extract
obt ai ned by extYaderatgriavicierodiaratretTematmol i xture is disclosed in WO
2007/ 017037. 20The use of solvents such as water and ethanol is of course
preferabl e i n AlwAdithraenpsey cost and |ow toxicity of these solvents. It
has been al so found that an extract particularly suited for use according
to the present G¢oklesorrishunaglosespariaiqesdPisg) a process conpri sing:
extraction of grape seeds with hot water; 25- renoval of the

wat er - i nsol ubl EColetoirighum lféﬁﬁlﬁ?’ﬂ%’&ﬂ%’f’i’ deamsor ption resin col um;

concentration; spray-drying. W0 2010/ 060528PCT/ EP2009/ 007866 6 The
extrac® obt ai nd:ﬁ_lﬂ_cb‘gﬂkﬂlﬂiﬂar ocess has a content of catechin and

epi cathechin from5 to 30% (HPLC), a total content of polyphenols ranging
from 90 to 110989MEsis King76a4(4T@RE) s spect r ophot ometric net hod). Said
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and ur‘iger étﬂ?l lage\all es, eitﬂar%'l, butanol or mixtures thereof, under different extraction
parameters and technologies.

Many extracts are known and commercially available. For instance, a
grape seed extract obtained by extraction with a water-ethanol mixture is
disclosed in WO 2007/017037.

20 The use of solvents such as water and ethanol is of course preferable in
view of the low cost and low toxicity of these solvents. It has been also found
that an extract particularly suited for use according to the present invention
may be obtained by a process comprising:

- extraction of grape seeds with hot water;

25 - removal of the water-insoluble fraction;

- purification on adsorption resin column;

- concentration,;

- spray-drying.



anount ranging fromO0.1 to 10 grans per plant and per treatnent, every one
to three weeks, fromearly spring until |ate sunmer, even until the harvest
period. WO 28KAw0528nmount wi || of course depend on the pPEREPAIHDTBY6 whi ch
is 25 very variable in function of the ographic area and of the variety
of vine: for exanple around 3000 plant/ha in Tuscany, around 7500 pl ant/ha
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and washe
technology.

The composition may be administered to the plant by any suitable

15 technique, for instance by spraying with conventional devices and the
treatment may be carried out weekly or according to a time sequence which
will be decided by the grower depending on several factors such as climatic
conditions, extent of infection, virulence of the infecting organism, use of
other phytochemicals and the like.

20 As an ex-ample, in the case of affected by downy mildew, the Vitis
vinifera seed extract will be typically sprayed on and under the leaves in an
amount ranging from 0.1 to 10 grams per plant and per treatment, every one to
three weeks, from early spring until late summer, even until the harvest
period. The exact amount will of course depend on the plant density which is

25 very variable in function of the geographic area and of the variety of vine: for
example around 3000 plant/ha in Tuscany, around 7500 plant/ha in
Champagne or around 10000 plant/ha in Burgundy. Furthermore, the total

“ready to use” solution volume sprayed on plants could vary in function of the



The solution is then concentrated under vacuum and spray dried at 25

t enper at ure bel ow 85C. The obtai ned powder is m xed, controlled and
packaged wo 2aiwaspipRt and opaque bags. The standard yi el @CTEP2®9807866
corresponding to a yield on the starti ng material WO

2010/ 060528PCT/ EP2009/ 007866 8 of 9. 30%vv/w But this yield could vary in
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Surface disinf onnay wer e axi al e up, in

14 cmdi an‘a} fﬁéﬁf alj?%iléé W‘iii}lh%? Iﬁ?c(fgng?ﬁ{eq' ning a filter paper,

noi st ened eaves Were sprayed using a | aboratory

sprayer (Euro- Py ve),,QUEBREHAMIE Nifie 16886 A2 ZbhtihlBas ehy *hel 188181 V)
15 chromatographic column containing 1 liter of Rhom and Haas AMBERLITE®

XAD 7HP resin or equivalent previously regenerated and filled with water.
The conductivity of the water exiting in the bottom of the column is followed.
At the end of the fixation step, the resin is rinsed with ideally 4 liters of
water and then eluted in continuous with ideally 4 liters of 70% v/v ethanol
20 and consecutively rinse again with 4 liters of water. The conductivity of the
water ekiting in the bottom of the column is followed.
The resulting ethanolic solution is collected, concentrated under
vacuum and washed with water to eliminate ethanol.
The solution is then concentrated under vacuum and spray dried at
25 temperature below 85°C.
The obtained powder is mixed, controlled and packaged in airtight and
opaque bags.

The standard yield is 93 g corresponding to a yield on the starting material



5 wth an air pressure of 2 bars. Fungicide preparations were applied in a
vol ume of 400 and 720 1.ha-1 for Mkal Flash and VITIVAC, respectively.
Each testwoasiwmpiscated 3 tinmes. Data were anal yzed st atcrapea@lobisedy usi ng
t he Newman-Keul s test (XLS-Stat, Addi nsqgt) Treated | eaves were pl aced
under lam nar flow for 30 min in order to dry 10 the fungicide applied on
the abaxial face of the | eaves. After drying, Petrj_ dishes containing
treated oroftthdpcawéy. BabHis ongl |C@§%§amémeﬁ4a@§9n|qftae@mm$ﬁ E?Pﬁr’rber (230
day/ 19C night, 100-120 ItE m2.s-1, i ght per day). for

| nocul ati on wi thhis|RIogushaRS av"??’ftP‘élé)‘lna(CFél?thé’én“F gpjade }Eﬁbﬁﬂi n‘fﬁf}tﬁnt of
dianeter) were cut with cork borer 5@2& each treated or untreated
(control) 8éa{we§d&ﬁ@t1}| ¥phenglg,gonteny; é}g in 9 cmdianeter plastic
Petri di shes cantaining fllter paper Wth 4 nl of sterlle

di stilled wat erExample Jpr Fung d 2] & YN Ktract
i noculum (5_x_105 sporangia.nl-1). After i nocul atl on, t he Petr| d| shes

cont ai Ai ngm di sks were incubated at 19C for 24 h in darkness and
were 20 then kegt in a growh chanber (23C day/19C ni ght, 100-120
itEEm2.s-1, 1 ght per day) for di sease devel opnent. At the end of the

experinent, the Pet di shes were t, at 19C for 24 h in darkness, .to

i nduce sporul at§ H”S VIR 4 &Y s é@‘?é‘fonpﬁ% YVABc NSaE E?nSt‘{‘fV tﬁﬁn‘f)tg‘?"to?fl eaf
di sks exhi ovvn m | dew,devel opnment was det.erm ned f r eac ality
fest od 25 (i 881%89 %quﬁﬁ’é‘@’@?%nﬂaf&ﬁ&hﬂ%ﬁfw oy peedt hlégﬁﬁsh. ed
by whitis or an re rated accordi a VI ou
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0 Tween ﬁqggggl?gct%ﬁ nt gﬂg\ggw&&he aid of a haenocytomneter (SI X coynts

per 10 | eal! Sporangi a produced per square centimeter
of |eaf disk apﬁa was cal culated (intensity of the sporulation). The
experinment was ﬂHﬁ%?%d once, with three Petri dishes for each treatnent.
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treat requency I'veness’

I nfecti 0”'5153&%%( Vgl?é)ta?ﬁtloggt%a i e O(Ehg-rﬁ%)agne region, France, was maintained

onto detached surface-disinfected leaves of “Chardonnay”. The leaves were

i, stene
tixity)| o,

placed in Petri dishes and put in a growth chamber (23°C day/19°C night,
100-120 pE.m™s™, 16 h light per day). The inoculum was obtained from
20 freshly sporulating leaves 8-12 days after inoculation. Sporangia were
suspended in 4°C distilled water and adjusted with the aid of a
haemocytometer to a concentration of 5 x 10° sporangia.ml™' of water.
Fungicide treatments
The natural product, prepared as described in example 1 (VITIVAC),
25 was used at a rate of 25 g/l throughout the experimentation. The efficacy of
VITIVAC was compared to that of the reference fungicide mixture of
Fosetyl-Al (500 g/kg) + Folpel (250 g/kg) used at a rate of 4.0 kg of
formulated product/ha (Mikal Flash WG, Bayer CropScience).



Sporul ation intensity (sporocystes/cm ) (effectiveness % of Te) Reference
solution 1+1- 0 2.6 +/- 0 3.22.10 +/- 0.60.105 ITV1 05 +/- 0.1 (50% 1.1
+/ - 0.2 (We%10hed88105 +/- 0.30.105 (77% 1TV2 0.5 +/- @CCHEPA0900BE6 +/ -
0.05 (75% 1.21.105+ - 0.03.105 (62% E@ract according to

Surface disinfected leaves of “Chardonnay” were placed, abaxial side
up, in 14 cm diameter plastic Petri dishes each containing a filter paper,
moistened with 8 ml of water. The leaves were sprayed using a laboratory
sprayer (Euro-Pulvé) equipped with one cone nozzle (Teejet XR 110015 VS)

5 with an air pressure of 2 bars. Fungicide preparations were applied in a
volume of 400 and 720 Lha' for Mikal Flash and VITIVAC, respectively.
Each test was replicated 3 times. Data were analyzed statistically by using the
Newman-Keuls test (XLS-Stat, Addinsoft).

Treated leaves were placed under laminar flow for 30 min in order to dry

10  the fungicide applied on the abaxial face of the leaves. After drying, Petri dishes
containing treated or untreated (control) leaves were kept in a growth chamber
(23°C day/19°C night, 100-120 pE.m?2s™, 16 h light per day) for 24 hours.
Inoculation with Plasmopara viticola
Ten leaf disks (each 10 mm in diameter) were cut with a cork borer
15 from each treated or untreated (control) leaves and placed, abaxial side up, in
9 cm diameter plastic Petri dishes containing filter paper, moistened with 4 ml
of sterile distilled water. Disks were inoculated by placing one drop (20 ul) of
inoculum (5 x 10° sporangia.ml™'). After inoculation, the Petri dishes
containing 10 leaf disks were incubated at 19°C for 24 h in darkness and were
20  then kept in a growth chamber (23°C day/19°C night, 100-120 pE.m2s' 16 h
light per day) for disease development. At the end of the experiment, the Petri
dishes were kept at 19°C for 24 h in darkness, to induce sporulation.

Ten days after the inoculation, the number of leaf disks exhibiting
downy mildew development was determined for each modality tested

25 (frequency of infection). Then, downy mildew lesions accompanied by whitish
sporangia were rated according to a 0-4 scale, as previously described by
Reuveni (Relationship between leaf age, peroxidase and b 1-3 glucanase

activity and resistance to downy mildew in s, 1998. Journal of Phytopathology
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146, 525-530): 0, no lesions; 1, 1-10% of the leaf disk area infected and
sporulating; 2, 11-25%; 3, 26-50%; and 4, >50% (intensity of the infection).
The numbers of sporangia produced on leaf disks were estimated. Sporangia
were washed from 10 leaf disks in a known volume of sterile distilled water

5 containing 0.01% Tween 80, and counted with the aid of a haemocytometer
(six counts per 10 leaf disks). The number of sporangia produced per square
centimeter of leaf disk area was calculated (intensity of the sporulation). The
experiment was conducted once, with three Petri dishes for each treatment.

Plasmopara viticola (1)

Observation 10 days after inoculation

10

Terms of Infection® frequency Infection® intensity s?:;ﬁ:iﬁ;;::}:;ﬁ;ty
. o 3 )
treatment (effectiveness % of Te) (effectiveness % of Te) (effectiveness % of Te)
Reference 14/-0 2.6+-0 3.22.10° +/- 0.60.10°
solution
— 0.5+/-0.1 1.14/-0.2 0.75.10° +/- 0.30.10°
(50%) (58%) (771%)
TV?2 0.5+/-0 0.65 +/- 0.05 1.21.10° +/- 0.03.10°
(50%) (75%) (62%)
Extract
according to 0.7+/-0 1.4 +/-0.1 1.84.10° +/- 0.33.10°
uUs (30%) (46%) (43%)
2007/0071831
Lieboost 0.7 +/- 0.1 1.25 +/- 0.15 1.07.10° +/- 0.14.10°
(30%) (52%) (67%)
0+/-0 0+/-0 0+/-0
VITIVAC (100%) (100%) (100%)
Mikal 0+/-0 0+/-0 0+/-0
(100%) (100%) (100%)

¢ Infection frequency : Number of contaminated inoculated disks / total number of disks (10).

® Infection intensity : Arbitrary scale (from 0 to 4) representative of infection intensity of each leaves disk.

The results are reported in the following Table.

Similar favourable results were obtained by treating leaves infected by
Erysiphe necator. The procedure was substantially the same, except that the
infection by Erysiphe necator was induced by shaking contaminated leaves
over the Petri dishes. In this case, the treatment of the invention proved

particularly effective in reducing the sporulation intensity, defined as number
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Table. 10Sim | ar favourable results weré obtained by treating | eaves

i nfected by Ery (si gg neca ar. The procedg ezwas substantially the sane,
except t hadf eqadia¢lacriga @W@r% Weurﬁé was i nduced by shaki ng

cont am nat ves over the Petri dishes. In thi case .I.he treatnent of
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phyt ophar rraceuti/cal co OSI é_ ons. e 3 Vitis vinifera extractg 250
5Soquabi ol (r) ’2‘(50"’ dhat ergl Exanple 4 Vitis vinifera extractg
>00 St |Scn'an( ") rTéoquabiol® ml 200

Deionized water 1 100

Example 4

Vitis vinifera extract g 500

Sticman® ml 40

10 Deionized water I 100
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1. Phyt ophar maceuti cal conpositions conprising an extract of Vitis vinfera
seeds or warew/woirBai ni ng seeds as the active ingredi enPCTEP200CON366i ti ons
according to claim1l wherein the extracy is water/ethanol or a water
extract. 3. Conpositions according to cFai m21l or 2 further conprising

ot her actiyve ingredients having fungicidal activity. 4. A nethod for
preventi n&bﬁﬂaﬁati ng plant infections by fungi or 10 oonycetes conpri sing
the application of an effective ambunt of Vitis vinifera seeds extract on
the plant to be treated. 5. A nethod according to claim4 wherein the
plant is Vitis vinifera. 6..A nmethod according to.claim5 er el e

pat hogen ik P féﬁﬁﬁﬁﬁ%m{}??q‘ﬁkﬂaé. C?@pﬂsﬂﬁo’&t?%‘g‘?r’éfngﬁ s S rﬁpg e?g i/gtéﬁs
obt ai nable b ess conprising: - extra tion.ofﬁéa e seeds with hot

wat er ; ré’r’rﬁ‘%ﬁ’?" gqreo S Marey coabing seets 28 thoActive ¢t on on
adsor ptSi o' eSiéor%%loglr{Po;ns ggc%%glnlfgr tac;[ Ic aqma?%ﬁér%% g iegpr;acg 93- WSEIQerI'?Xﬂ‘SBXi ng.
or a water extract.
3. Compositions according to claim 1 or 2 further comprising other active
ingredients having fungicidal activity.
4. A method for preventing or treating plant infections by fungi or
10 oomycetes comprising the application of an effective amount of Vitis vinifera

seeds extract on the plant to be treated.

5. A method according to claim 4 wherein the plant is Vitis vinifera.
6. A method according to claim 5 wherein the pathogen is Plasmopara
viticola.

15 7. An extract of Vitis vinifera seeds obtainable by a process comprising:

- extraction of grape seeds with hot water;
- removal of the water-insoluble fraction;

- purification on adsorption resin column;
- concentration and atomisation,;

20 - spray-drying.



