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non-crop field The khyegtiop ¢ elape t fmS ral ipids

and/ or derivatives thereof and ?g?rp%s]it)?sl oé1n§I gg%agf%r mul dt i%!ﬁﬁggddi tive
and/or tank m x additive (also called adjuvant) for 10 pesticides or

pesticide m ysdl &S sdohosbORpPAPIREL h@&w&ﬂgﬁ e He@RbEO N %ﬁa@iﬁ%ﬂs
and al so in The 1 ndustrial non- T, } g
the bi ol ogi cHF-RAHSSFEICIAEE as adiwveptipdditire fox plenk prHoGaatden and

of t en pursuethdyingistgivhahomr&galtieddadj uvants or el se 15
auxiliaries or added substances. The activity is frequently al so

referred to efficacy. The Pesticides Safety Di.rectorate (PSD, the
execut i ve arﬂﬁ%f”ﬁ%%&l Fﬁf@?ﬁﬁ &4 Egﬁ BRR Ut iSAPROZOhERLET A6/ OBubl i ¢
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spray appl i chtiomod axoaetaidn Min desaddbhtms]) @mpoReOif aiRlalso in
directly into crop protection product formulations. In_ the context of

the use of the® S‘tﬂFiv%‘Pﬁ"":,mé’aﬁéﬁF%rortl'_ﬁéqlppéﬁé@ﬁrjéI}RWtVéﬁgu§b,e
as synonym piel dAIEE aSHI+A5) HH sufh pdst éfﬁésaggnﬁéstl &l i erure
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generi c terns Qftemepbasied dfy tusengswhaid\asedaided, adpoeitse oirs ellade
to the rm’adj-uvant”, sin hi etter describes.the function of
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i ngredi ént, Hrad PSPhF XM 85 BHRST SRS PV IRyl feripErRECPF ns
(which are dagiried BieUbifaMiQk8bskadk af i) ieigkhe water
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are far too wide-ranging and may be interpreted more as a

30 generic term. On the basis of the use advised here, recourse
is made to the term "adjuvant”, since this better describes
the function of the sophorolipids. Sophorolipids, as will be
shown later, produce virtually no wetting/spreading. In
contrast, many of the surfactants or wetting agents known in

35 crop protection display a very high spreading behavior,

including, for example, trisiloxanes.

Abroad



The unskill ed person m ght supp’ose that all comrercially avail able

wetting agents/surfactants (in the cosmetpcs segnent or in thepp900316 abroad
househol d cl eani ng products sector, for exanple) boost the efficacy

of pestici desInThz artowbere, ars memotist eor aamteasibasa@tisae been

observed in nunerous publjcations (see, for exanple, in Pesticide
For nul ati on ahd® Wif‘ég%ﬂﬁ e @8??@5‘5‘1@9 GdCerYL. 1 foy aRd

David W Pritehpest weR& BraesiddiCrel@9ncpadss 333184 iq Io¥
t herefore, surprising ang nonobvi (;:us tha(t: 30 sgghorol ?%?disl%oost t he

ef ficacy of iweEdes, Thadadharaattsr sebphlagee 4 adipensttse wert ai n

blicati t i | | i pi h h | i pi ds,
Pt hor el v hERGTadl of MRS ddl ke Ol en O RS B 1B BBl a6
or else Yoo DShe lse sBSsiKivi K oI5 a2t ik araGlcdr heki 8Sgrided by

m crobi al biosurfactant as_an - 3 -200900316 Abroad antifungal agent
agai nst pl ant WG Rt FRHRCR) ) oM ERepvRteBiisetakhbity of

15:1164- 1169) gy forseedst hes sl %&eﬁe é&%{\fﬁiiﬁ{g‘;}lﬁd&&§s PALL g]%n[eﬁélly

application does not describe adjuvants e meani ng
definiti on ofnethevaiikrPSpbiuble USrZ)0540268836Abedabiei besdistalibgteal

wetting ent r ced by mcrobes, for use against pests, as for
exanpl e gL ne%?‘gfg%%cﬁéyg¥yt% %@H?ﬁb‘%@@ﬁ%o FAPRENTR G Y S gani sns
whi ch produceadfigramist bfg dDENt SrakBePhaseshdigRel/! ¥o18Sic in order
bi opesticides, so to speak, onto the pests, for direct control

t her eof . Exanf? e¥TBRFCESGES O MR Wettheo ek sofr fekaandby picdwsagéi hbe

house flies, sroach %[ﬂg t S ﬂ%] al al nst _exi sting
fungal spores on s%%agﬁfs'l e ur[ség%?ogggn a ﬁlosnso?u?gl%n%i éfo&r&oggf:,
wetting agentagdjuvanitsshefset@ diercbagnoedhpiihalwappletytitgbrioblhe,
case of gﬁrbi cides, at 5% by weight ip the spray solution. Even crop

protection active FngP¥dierit’s P lﬁBFl%e‘EP]éF“%ucﬁaﬁym%Hfaé}ﬁl i cation
concentrati ongudisyakly fahthieughehBess A& QIR ?5]991 &@itdnog%eds.

concentrations) about 1 1/ha of crop protection formulation

(cont ai ni ng rfathansiadt hhe BBN-igideofchivitpe andgconbentdtirgy weekngssbs
a wat er quant ] f ut_250 .1/ ha., This corresponds.to. a nmaxi num
concentr at i ondéo%%h(a%bggggopﬁ%oeb%}:%i BRYUT yr’rﬁpgﬁﬁ Bh dHVEBHEr OF | ed
and/ or sel ectgereradir obfofraie3ios avi bfogat) iteal byrici@yaH tastivity,
and al so_25 on the [gr_eventive effect, in other words protective

effect, RBweAEPLICELABR §F v&IPH RTPRECUSTH AT@TCEBp! i cation cited
b . n P t H n . t . . . . . .
shove, P10t ek s e et i By

applied to the target organis t he
or gani sm has avetl lypbl e appeired agenes / sy tdcentge (del thergpshetace t he

appearance of pests or diseases). Protective applications are
i mpor t ant foF%ﬂW@?c?ﬁe@e@}%%ﬁFﬁ?ﬂ%uﬁ%%ﬁ gFO et SeGteEs S7E
acaricides. examplyS) 2006419026036 -2 8paSE thevgat . Whglhehowever, is

rhammol i pi ds al so 35 boost the efficacy of herbicides if they are
used at 55 not the case, as has also been observed in numerous

publications (see, for example, in Pesticide Formulation and
Adjuvant Technology, edited by Chester L. Foy and David W.
Pritchard. CRC Press LLC, 1996, pages 323-349).
It is, therefore, surprising and nonobvious that

30 sophorolipids boost the efficacy of pesticides, and therefore
behave as adjuvants.
Certain publications teach that certain glycolipids, such as
rhamnolipids, may themselves exert an intrinsic pesticidal
effect (US 2005/0266036 or else Yoo DS, Lee BS, Kim EK

35 (2005), Characteristics of microbial biosurfactant as an



o 4 -200900316 Abroad sel ective dose (i .e.', as an adj uvant).
Sel ecti.ve doses are those at which the glyycolipid itself produee®oras abroad
control (danmage) of the pest organism (such as weed, insect, fungus

or suchlike pedtiforgml stents dbed rayipipleat gmtHSRREE/OFooRRGE . J
descri bes how.t he. hi qsyr.fact ant ed .t herein, especjal|

r hammol i pi ds\,ﬂ&_l&irfajﬁ\a }lﬁgﬁq%ﬂoiaﬁ%égﬁi@ﬂ@sgﬁ °aE§o§B‘PUJd¥ HrerfoEe| e
wal | penet r atdraRegf fi96d -trieNghtaht O eARE 81 Sadds LS d@geﬁiﬁé ein
fact often necessary for crop protection products, in order 10 to
control a pe&dJovgans s thhine Rhesmegniswpiprbeedefimittiion phetipe 4l PSD.
tissue, this being referred to as curative effect. The patent
application cited above, however, does not indicate in any, way, and
nor is it eviuseadOStdRas0Hey a0l Bpsdsibdd Hibeygvese et thagcaghhmned with

crop protection _products, 15 would also act protectively or even
subst anti al | PEPAPEEY LY FE-EPPRE actPoUseaPaaPRBH RASES | ASt her cpmIple

protection See! AbmaCONACHAUEN e ST iAY bienlNg Shdergl {laarl s
exanple, are usually used for protective defense. These ac PV

i ngredi ent s, vhowkverodust thel yvevtng ageact arée pladeet diwedsly 2Gid he
pests be.struck.. For curative protection, in contrast, active

i ngredrlélf]@.s %l Pﬁe%tjs‘f/]sd(:eegm &% ?e%?eag?'e Oﬁgﬁaﬁlé RRSEF SAENIREECY or
exanpl e, ri meuhtdsDNEHIrRM.t BRaGETD e Hhoes WiBMHM 688)udd of
epoxi conazol e (fromthe group of the triazole fungicides). This kind

of active i ngheuRrehirids ogingkerouse Fiiche prdmoasihest r and prnagthbdas,

the plant sa P n p nd so_gconsune. t he
product . Syngf1 gi %%ie%ggagggguﬁggé?gjﬁo%ﬁ gglnegaﬁégisato % %%?égﬁeofus[%e
30 conbi nat i opnoénipestiicn d€ ahd lahlodabli wegtdat @lgehanihhehis case a
anticip d effect. of, the two indiyviduyal conponents (see Col by

1%
for mul a:*<ol BYFER1IDIGR7 WaBaVery A5y 18y hBR (rais Claherhreideni b &%

responses of phegdi giidacomii BatiPnNso1 e eds é@a?%%%% Bg%e%%ha%ctive

synergistic effect in the interaction of - 5 -20
pesti ci de andngvphicirdls girésnehewged sitheuchi @l dmiqsh apphécibimd in the

prior art. | r.otecti.o n control and in _the industri.al
5 sector, chg%ﬁ%%&lgartlbolgdl lgﬁ}l%%l ycfag%&lﬁ}lg e Fh aﬁl’eoaﬁ%?ﬁ THYgation
cal | ed pesti cofesntheltdwhsor apest | CildRaToRt $F &S PHR RERbAYESkmRRSen

may be, for exanple, herbicides, fungicides, insecticides,_ growh
regul at #'&, ABPRLREHGWEST Bake erhast 388, oXT rokiasdd venivereditenints,

and al so DI 0Legh Gfl i LORat8r PLELAG, LB 2060 S 1590naD BRI A

subst ances or ving or processe engi neered m Croorgani sns.
Acti ve pesti codedspongiseipeat samimem iconedn tratcion) wictbont W 14% thyei r

f f le,.in ' The. Pestici |, 14th edition,
2006, The' B IEHEHF GOl CERBELETI B {6 REFFEO Tk PBOKPE| Sgtechive

control of pests with practically-relevant activity, and also

25 om thé preventive effect, in other words protective effect,
however, is not given in the US patent application cited
above.

"Protective" means that the pesticide/adjuvant combination is
applied to the target organism when the disease or the pest

30 organism has not yet appeared (i.e., protective delivery
before the appearance of pests or diseases). Protective
applications are important for fungicides especially, but
also for insecticides and acaricides.

US 2005/0266036 Al does not reveal whether rhamnolipids also

35 Dboost the efficacy of herbicides if they are used at a



15 i-r’ngredi ents are given, for exanple, in 'The Manual of Biocontrol

Agents', 2001, The British Crop Protectdan-Council. Pesticided@omwlis abroad
is always used as a collective term As tank mx additives it is

common to usedlkkoxyeadeszk t(.si. | caanm sujfsetaht sSelduidivel doges tdnwes

static surfa 20 tensio spra oluti,on water to a

si gni fi cant| 3’ rgga?‘ér"%laje‘g} g%‘et %éﬁg‘ail@ﬁ;&ﬁ?@?gu?? it FOuSRBETX t he

past, such as@eaybphenaihetoxybalgsierd QhueXaaP!faed iiiisbe@nﬁungu%
e

surfactants have the general structure Me3Si O Si MeR-CSi Me3,” Where t
radi cal R represushsike gsfeomepnismi cal . The use of 25

super spr eadi trjsi ! h_as BREAK-TIMr) 5-240,
Evoni k Go?dsc i é#ﬁgg%ﬁl%oﬂégégﬁé%éﬁ%??%ﬁgfS%?Si’RErﬁo‘”{M a pesticide
| eads to an ibipsaréserdintia used uhépkin ofespesiati@ertmichepphantdafshay
generally, to an increase in its activity or its efficacy._ US

6, 734, 141 deScPPBESCHRY RGCIVRFY 9B a999u@4c 9t pERIr iqelilswapdcifical Iy
a | ow surfacechahsheoRANk iRk  NBERSSAIHiloh Qsmé@éfg?%Pgh&Bakiﬁé.ara in
responsible. 'In the maority of patents, the term"surface tension

al ways referdact oheentrmdasseuyf doe ¢mys pontetnidrhemasetsf in order

trisiloxanes, for gex | e he_static surface tension is about, 20 to
55 55 main o GonbhBEtn Prs ARFOHALTT, Wiir o8t AR PeesSRoWEr
trisiloxane suefpraantisigne, Ckassasensy raratubd tig healdRardnd dfrddie
context of registration as an ingredient of crop protection products
this is consildérBateRt RPO1ICALLER | GH-gdhAbEYEl UBPWRYSINUROESUBOG t ank
mx additive iall y l.cobol 5.0 s
al kyl pol ygl ygt"r)lsdlg gg& %%fé%%ré@%nﬁ%% ?g %%%c%%/nts'olt&filtoﬂl%%dlplds’
stirred incodfoktheyomerard bei soflvared grinhycpos ddtedeéad pooficty ens
in the Li%l d on ap%iﬁ[ cation. Genera%llﬁy, synthetic wett,i ng agent s
must, i n-or &P %iAFT OFPSEFat YO &5 EFeRIFURAHA I5f Y, PRFRve the
national aut berhbh8s oD a8B0PRCAEEd O 18 YBel E56 i ALY BT i8S
the soil. This residue problem which in the mgjority of countries
exi sts only fentactiagergessisuchdas theyrfatodnidse $wlfhei, ndoapekamel awrere
and nore to traditio jpuvants .as | .. Biolggical tting agents,
15 being bi oésérg%%%b?”%d AL o R Brenth O Ik 53861 om - and
thi s represedhgredsénang hatesat agget enlyhisaagplisat i-0an SLN&P vidrdds
are understood to be a class of chem cal conpounds which are conposed
of a hydrOphitPRcPerD W REeSHEREt y FORd CHIRYHYS FHEHHSSTRPBI ditoi et y
and whi ch oncgpepuit, frdQet BRIFe ML HC ns;%é‘l:r iAURFact are
interface-active or surfactant properties and ‘are therefore also
referred to asublbpguwdalt snch. af tint iexespl e yriars fypdoox yEadedHat t y

i ds whi ch | i b | i di.c_bond t i dye. Thi
i nss of confHR o Sd Kt s OEEE ARl oL BRoRT R 457 AR s P
Exanpl es of s@chhareridwmeokingdsidddy)., TaopNen idH d3tlwk) iARkdi ents

mannosyl erythritol lipids (MEL), synthesized respectively by bacteria

(e.g., PsSeudéfphalsemaiudivnsbe)plgniasmsl teagspontastilga thonblawt aap .or

yeasts and hi ol 8y9sncaafd - rctj a seydozyma 30

aphi dis). Thggg}?%tfec n(ﬁnogg‘; ‘E’%}%t hesﬁ%%%%%bh%%%&&%&guﬁ s&b%en

known for sopeodaatsi derable time already, and suitable strains and

fernentation conditions have undergone in-depth investigation (e.g.,

Mikherjee, S. et al. - 2006, Towards commercial 35 production of

bi osur f act ané?neﬂ_éﬂm%ér!é Bi OLEGARA RAY o iRkan th%%ogﬁgoéi‘ﬁectb‘%io%e

24, No. 11). TIn recent tinmes, however, there has been a sharp

i ncrease3( n rameiraftidm afhpestiekde ehdcedpovan; iss graptenfthdre the

sust ai nabi | i d te. . Si t hey .can_be.produced under gentl

condi ti ons ft‘ré'}étr:nl rlggi;fetv\%doleg%%g\?v Cr)rgttel}el &8 1 SO UBIBOnTRES | (ee
Colby formula: Colby S.R. 1967. Calculating synergistic and

antagonistic responses of herbicide combinations. Weeds

15:20-22). Of such a synergistic effect in the interaction of



5 For this purpose, in principle, the mcroorganismin question is

supplied with a netabolizabl e carbohydratte-(e. g., a nonosaccl?®0Sa@€3a6 Abroad
a di saccharide) as hydrophilic substrate, and, as hydrophobic

substrate, abepdioctde o spapheoyoblrisiolthexef s tyo avtidlenget o ghey claninge

or corresponding, m xtur which 10 are converted by said
nicroorganis&?i%?g ?%%mg FFésponding target conpound. In this
context, the origin of the two substrates may vary greatly, since

required elenents of the target nolecule can_if necessary al so be
ynt hesi zed t HFoGHAP tRIEOGRSICARBL | P RAST KON et oG dit $he LRenehiial

openi ng ce to l%n‘ﬁ 08f, U %qﬁ a
hydrocarg%n %o%ﬁ:%gg's : %I\/‘lr?%[hggarry %tyb%gﬁ%l E}%O%laé ro%l)%?lt gg:@ﬁcts (also
comerci al predbedipsst@nd deppbetaw) ans peCuicide Seitenes, aVel em@hydd.
6, pp. 736-747). Exa lesfof ossibl e %mo $obi c..suhstrates are

| onger - chai nﬁ‘?ﬁ?o‘&%‘f s FOpl S ram Ilcg £S FPESGRPy 20 acids
or fatty aci dndertvedidess ofrblvth EPadu1l¥drd3 Tmél 1ufsit8idesof pdefdei@Mes,
chain lengths, etc.), and also fatty al cohols. The hydrophilic carbon

sour ce usual Miriisedes s RYloFeBybriehesgifnde pdadi piplogicad 6rgani sm

enpl oyed, pth (. I s rosey . f

exanpl efjlgr e%%fbgggg:([:%égat%éa\gﬁ % Vgﬁgggftgggjggggggt %ﬁé@:&%&o§§ ?Vi"%lf ohi
producti on amgoapptéed aid @nghhesdpd aiicdroprdani &npl izediMecpebt ddngyl and
Bi ot echnol ogy, Vol., 76). Another possibili tz_ for structural

di ver si f i cat FORTSHHERHES GEtat 88 ph SBA UBF PR Wildt th6Aal 2pPeH it i es
is the 30 subgequent Shamheal 197 BLOGRM:cahe MRdLid1cat ham @fikhgn,

m crobially generated glycolipids. For this as well, various nethods
have been degfPEbethe BriftdsheRaop|RroteciSor00Pn02106cAive Chakamridal

Sophor ol j pi ds_and,sophorol i pi.d_cont ai ni_.n onpoun, in.US
2005/ 164955AT "9 A/t T th G& %%Vﬁ?bp At of}@’ﬁ* Yemiagsor
sophor ol i pi dsicebntfoBisRints'; 2002003036 A qatbKr@otebtddn -

1999, Enzyne-nedi ated regi osel ective acylation of SLs, The journal of
organi ¢ chenCouRGil 6 £eS3FCidgobebyy &7 iddars wsedlas a godbechhvad-erm.

aci d conj ugated r.0l_] il i i i .\ '

158 Topby - po AR PR ekl Eavel! POON WORhE BN ord1abl e
hydr ol ysi s otrésiboxdne stirdacthants alwipleht i owat cthwlsscaafi cvantfuse chai n
| engths._One interesting nethod of preparing sophor.ooli,pi.ds havin
Sroct AT o hEBE RO o Y Ae el aar St Sk e Y iater
953 237 Al. FHagrbydrepheldy ersihst rahestRsuprhicd as theedakh, téﬂ&a as

case conprises fatty acid anal ogs which contain, for exanple, am de
bonds, est er ngokihenold Fblaybahes, divd exambée s bisejdenang shekaerints

chem cal |y, y | vsi r [ |0 prder bt ai
Short er - chai %gﬁgd?%%k%%%e%aﬁa ?@@yﬁg@ﬁgﬁcﬂg&% Hgg%\{/%}’e%ﬂcégﬁt Elﬁ? in
crude sophor ebipedl & athieiesenby dipdlivdidicropadi il exmiapuge beads to

techni cal problens during processing, since the products becone ver

hi gh in %% scSSPEFSPRSAENG SBL8H PraSh S8 T86FFRES by udhe 28 dBREAG TS
vol atil e pol yobgoWieh j EAVE ci Sv.eR OW, . .
concentrat i o?; bgg'e Us éllq{rlg%!?%%&ﬁi%%hy rat Fﬁg pur | fl%tc'athlﬂoﬁ&gkrnb%ae%]’son
for a fernmenwathoa pegduwide Weeds nte ke tephovendnt iirercaktunptake of

glycolipids, in_the formof the representatives rhamol.ipids C

Pt ohal oce. |1 BRRSLO5i BE Beohiref idie Sehabel e Pt BEstRgs 1n its
bi ol ogi cal suktagtepts- (iBesarrdEhand Usarmal3hM 4MadlidlesPhof UESF Athis
of Surfactants and their Commercial Potential. M crobiology and

Mol ecul at0 Bi 6E649aRe\Ra0ss, 1ivhi-ehsREUA1cEa 1y 47- by sur{ageaFensser afbr
exanpl e, for i edi-at i ( esl -

Zengi nyfirr ei?,gel 1%%1‘5%@40%?" I‘Q'izl% éﬁlleenéé\% u{tlelzgf ﬂ'l’?c%&?‘%égeﬂ Hl et?'he

Ef fects of bmasoriagtahtmtentsentd: dtdran "efirfacd sceemribart aavaes wdfers

pesticides; Qf FR8% i Q29 c8 e iUreC ML) 1321 { Hhames,

for example, the static surface tension is about 20 to
35 25 mN/m.



endosul fan or metalachlor, in soils. In these cases, the biological -
wetting agents are applied directly to-tlse-soil. In the |iterabgoe3lé abroad
and also in patents, rhamolipids are nostly associated with

bi ol ogi cal went pgerzysneoinThese, Siawesenol tpislisl oxaowever facrantsaleleed
as hazardous to health, an ccor.di to_safety.data sheets_can cause
serious eye Sgﬁﬁ% &aﬁn@aﬁ‘gﬂ th}ﬁaﬁ'%[hﬁeaﬁ ro SR SPH?'?XT' er easi ngl 'y
toward | ess teyisotadiabkya®bietdarabl ef ageld iptescandordhrdents 10
Moreover, the preparation of rhamolipids is hindered by severe foam
fornation i nthhe toHEEigeredeie Hepnsnt Aerien fiayd ggelvpionmndiumerous
ef ficientg bi IGal 0 ' S t e ' |l e
only wt h5 po?éﬁfﬁ!@% %%?%gg%’n%%ét@%%gg %#ﬁ?)ﬂglag:eeﬁugﬂ é%gi ofroo%ﬁas. I n
t he context elkylwaelvgiyentides, Iaideesefare, fodramaotihpstitainasd utdion

been pursued any further. MEL (Mannosyl_ Erythritaql Lipids) are
further 1ipi 68 SFATIPORFEE B Eorknphsk AL R igaRRY DaFHRlY lead

however, theyoapforn huderehobiG ign hﬁFﬁcﬁi&med&{e%ﬂﬁ AP HARA ¢

therefore be dispersed only with difficulty, if at all, in water,

their 20 appWetebid jagenisultdsbe it rinded to obtairagedisoratdat iams,

since a er ISl [ e a . t.ank.m x_additive | s that nolecul es
are wat ellr%-’ sogéﬂ?iﬁt&%%fggél %ﬁé %artelfoo éL B‘étlﬁ%%'t}_‘lﬁséf é?afﬁl%ﬁﬁ}: i
conbi nati on @it €ies upf any anési ST AH3208548464 261 VOO LD G EH lem,
descri bes sophoroljpids for 25 use as antifungal agents, but not in
connect i on WhCR righ tHeoPRePT B Gif FONREFbPS PRistEarRéusiommetive
anti f ungal s QUi Gy dd z a:ihe I sgggrqg{ in
medi ci ne (K?E%Q%ch#ﬂé Eﬁg&%%ﬁérél%' g% Ibelg(lzfr-l b?%é%{]%lt gn%geBl ot ec negl%g)gy
(2002), 12(2rra@B3s-@el) adfuvames ceswelilcsBielmrntal oty cajerds,

wettin enis. are .usual | ed as | sifiers_ for ojl-inwater
enul si gri@g( I %’e%% Saég’r’?&%}f’uf%'l .“30“&%;?19%“?% iGIeEi BY ehOIRgGPLem
(2007) 76: pand2&hiddrepyadeBodatiderehgabdvahisyd Foer l&rﬁ?@ dd¥ication.

commerci al use of biological wetting agents, especially
sophor ol i pi dSLY¢oliigse REE duederitiionsg fpobact sclass of chRenbrd316

Abr oad Crop ' d lLations,. which.for us r

usual ly dil u?érgﬁ(%ﬁﬁfovo\%? éltr2 %?% oéroqrgporgét ebguét%éoéﬁég Fv%a}r%%]y%rate
sprayi ng vi amobaizt esid eohpdigshoimic Adpydt heiast iavd pRsth chrdalccount of
conponent. or treat nent, gogjgonent (call ed, active substance or 5 el se
active %Qgre‘a#l%}ﬁ PR D5F t° I iRV Fi 4R PR §ctive PR Surfactant
enul si fiers, ptHhEkanRr anadhsPensd i 2kda1caNtddd 804018980t S,

def oaners, biocides and/or surface-active substances, for exanple;
the skill ed bopsintaatants . fehidritimes theyuate Sdspaptesed 1fnthye aojpe

Ul vati on, GRS aeBPSE R o COTRESBR PR i 6 BySey Fesidue.
physi cochen Thls prieper bifesomdMnd Heodihé Bi@H pAGHues PES thidrdd)ial

ingredients, there exists on the market a | arge nunber of both |iquid
and sol i%P f oPREARRYISH -t FpeErlahe i suchr fue athamoddaies verRD) especi al |y

the ad] uvant sofh i st QDRI HehoBIPLLGALGRI PEOBERL | fRguch as

retention, penetrati rain resistance, a pread r. A
speci fi c forswhizhesirzeds regpendectyo benbaceet et (. e, shadlhd@sionaessi bl e

anount of active ingredient can be distributed 2Q uniformy over a
| arge area (?%%W%asheyﬁﬁﬁsf ct-i%n %a{l‘é%‘g? g’ﬂ’i%df@ ?Ith%réfﬁ?ﬁﬂ:ﬁarand
and the envi hogh@EntAingBUieWpi | ezRNaNEL A0 ENSHREPEBXH

performance and activity. Wdespread types of fornulation, Tisted
only by 3fay @phiddipl e here, are as foll ows: suspension concentrates,

25 capsul e s | si.fj.ahl e_caopc r-saql ubl
concentr at es TG i R0 S0, Syl o PRI URoplill e B, o
wat er - di sper foblsongr apnkbderablpowdeies alFbedpossidkaitypes @ithins and

varieties of formulation are not to be linited tqQ those describhed .
fermentation conditions have undergone in-depth investigation

(e.g., Mukherjee, S. et al. - 2006, Towards commercial

35 production of biosurfactants, Trends in Biotechnology, Vol.



- tension of water, are water-soluble or dispersi

- 11 -200900316 Abroad water in the sane tank separately before Or

after the active ingredient formul ation;, 7ard are di stributed 200900316 Abroad
stirring with the entire systemreferred to as the spray solution. 5

Active ingredideniNe. (Bkhi Vi@ gebstinciesds, ahewsuest diicee hhichean thigharp

the individual countries _are approved and/or rggi stered for

appl i cation to prant s-and ¢rops, an CaPas| P51 EdRERdnr 3% STt

pl ants from dagBgescindbilotdedebdaY dithckosBePfcat ¥elplBadesd AR
to reduce such | oss. Such 10 active ingredients or substances may be
synt hetic or 98P§éehFNYdiicas fromn rrncgipbheatay veatisrgeddients may al so

be extracds n t ak L Ol:_Qr.gan Mt n.antagani st.i.c
acti on. - They SFerBamaRotay bt o aipy ey s PhE Tidhdr ol BN, A9RRi e en
present invensi snppkier] vilth aahetaafizaheelbafstiwiategredisenta i s not
inmportant, since the tank mx additive ytility is_of _general nature
and i s not sB‘QEPF?‘&%’H%eO&?i‘gjesarm&ﬁ@ht?g'ﬁﬁ@rﬁ@&lﬂ%d%@s%ﬁ%
are naned inaBHOPaHIQBUIORI BCEHH AR ! 0ol HEEFo AR f§9£é'5 | LU,

i nclude, for exanple, the follow ng classes: acaricides (AC), 20

al gi ci des (AR) fahty ragicanes tEATIycewmighsl benceridEondiact Brkcicss WBAch

fungi i | A e i ot des €] L usei o
3y, e (b oI A B Rl DR e RS S,
viricides (VEarggtovdnbouedul ahotlsid RGhteptanthstdarghhenefse (D .

mcronutrients 25 (M), and macronutrients (MA). These designations
and the ar eaSUBFIEPS TR YRTEr 93N §i0F0 FeRlgEd pdanprisef the

Active ingredients feised.alone j { Hatl L.LD qﬁ
active ingredi e%ts. Pr eferrg pestﬁﬁégggggp%i%,ﬂeg%??%k?l% ,ouacl;rl?d
Parti cul ar| ythB, m¢tabdINsm pfcbheericeoosgehi S, adtdrebyi ngeeithe ricesis
subst an are nostly.saol enerally in for ated form since only
in suphcjg";sf orth @a.ﬁef%goﬁg gg%ﬁtw tarfe Cﬁ?s’g?gg#&tﬁ & SRR
dilution, uspahbyesi (i wetatsapreb@ideli ¥86€d.propek?i=d00990RNE: a1
Abroad Sone active ingredients or active organisns are |isted by way
of exanpl e | Rrodnetimss eng aprhaeataions. 1fuhrerl tSaience00Bel THet BiNG.i $h
Crop Protectign TeYor[s I in T f,. Biocont ral nts'
2004, The Br F?fsﬁ?%n@g)wo ec J|'%Snrl% ggg%%ﬁg h%%éfo ?lgééﬁtSégsetra%és are
speci fi cati ohpnpemexterin hydeocdiivets, nolantl yr taniniz@seidel | #eee fatty

ingredigﬁs listed there, but ?égq i n¢l udes nore nodern_active

i ngredi ents AGEIFET ciAEd Fﬁlf WIRGAifERt { Shedhond§laph’ No ISs§ErRg
will be givepgrhel erdlerdihenhidi Vidtiials agtiVe, | K edisenkse F Sfcohols .
formul ations of these 10 active ingredients, or of active ingredient
conbi nat i onsThgt vdrehiddchearlrn [sstaneenuswel inotdedr isPpbaonges wikblagh

nat ural subs aracter, or_ biol oqgi cal roducts, are also._listed
in one of thég%%‘%ﬁ‘ tof%okgecﬁ%a&ufgl 5%‘83 Efe@l% I, GUPRERLSS Mt lpl SHER
m cronutrienas, ladicde anhd getives edornekhfpid, fdnal Bodabddiich (van
preparation in any of the wide variety of forns, alone or in

conbi natdon WPERETR REr hut i 20%, MBicrPRigbipremdtésnwind aprlgcation
protection pgﬁd &rdl&ﬁhag?’aé}%ie@(mk%i&%gép%& sRELSARANS

pot assi um 20 cal’cium nagnesiUm manganese, ron, COPPEr, T on,
sel enium co¥alt,7@nd others, which are referred to as

' tri ..Jh [ d_f bi ol ogi . _Subst whi ch
Toxi ool ogi APty HToBRSE POk ot HOF LBy HoIRFOREAF L5 Fhrar dous

accor di ng t cafkodddRet kpahid 2006he0 Eéﬁ&ﬂ:ﬂoﬂaﬁl‘é‘%oﬁa@hf@é facene

[ . _ e, and can be used

as a tami@ nmi KUBgRARENFe chaBigrs rradigchenhorhimaty fagrEitargf itheor der

to pronote s i\ LV] i h Gl . Joxi.cologjcally .

unobjectiOna§#§f§¢%éil§cbbﬁé£gté&]d%?%%hgbggg. ﬁ%f( 1s gs weil, various
methods have been described, as for example in

Us 2007/027106-A1 - Charged Sophorolipids and sophorolipid
_containing compounds, or in US 2005/164955A1 - Antifungal

35 properties of various forms of sophorolipids, or in Bisht,



30 the context of this invention means that the desired biol ogi cal
substances are, for exanple, biodegradabBe, have no negative20b9€0318 2broad
10 ng/ 1) toxicity for fish, daphnia and/or al gae, and do not cause
eye irritatiBnStoet ke .useil 999 efrerymedmadba cod cenfibagbl.aosivd ddye ataslk
m X sector. I%e§§5 t ween 0. 0@3%b vol.une, preferably 0Q.01-0.5%

o Sn ﬁﬁ

by vol une, 1 995" 1 Vo PTRGL roF R ablty Bei 007 8% by

vol ume (correspaNdiNGraks0 L oERPUhEnd %abya Weighihee i
solution. This is synonynous with 10- %000 m/ hé’,g \%ﬁenét%lép}lﬁ%oz:lyﬁil%igﬁ'
to 1000 1 of Bspranlussitgt ChampetnhediZar ppar E528e1li528) edPnarsimmlef er abl y

5 an adj ywan nt - i/ h ich are also,_added hy the
respecti \l;-)e s%%giggg’olfl?t%{ onE a‘égén)‘t thE'{é_' © ﬁ%%%é%%{?ﬁtylzﬁ o?y%n@lfs aPTwat er
appl i cation eaterpeicdtdohawbrh Al iphhel FUABEIHA QWS Yhal dus tdhaSn
concentration nust be calcul ated back to_the crop protection product

concentrate afAOFIS SFS LRERYRFH gt Bethed 9k ricprERRdt seRhrcddrAtst y
of adj uvant RARLs 3 j el I t
is an obj ectﬁg\?{ﬁe pr esgg?fi%éd(%%i %gtalggﬂi,é %éesfgfegrag?ifog@ﬁ%hed

t oxi col ogi caliyewisshjiecEPoha®h® 23dj alanTise thidrophobst difodtratef fi cacy

of pesti.cjdes. The object Ls.achi.eved through the _use of .
adj uvantlg)/ ad%ﬁ’? i\}eesé)ﬁ‘lés §8e‘3nl% otBH‘&r 6P i o PhéaprB Y iPRGeRTFoN
accordingly whiwh desmthen, t Aer Usu@fl cadhiVad soreRNPEL A Dhonds or

sophorol i pids, sophorolipid preparations, and derivatives thereof, as
a tank nix adeyeis dondensedvean her subsaaienthy sleayeddchanivellys by
emul sifier, gi, SRS t...d 4 Or:ge Ly, a tting agent,
in 25 each clg%e W%%ﬂ%t he ?%nc% |§‘osr%S(5f:L h(gle%eg‘} l}zéar?%,%a%%\rl\ﬁ%: r(ﬁ?%" Hatn
protecti on amgdwwpHalrict hedicalisstri al non-crop sector. As derivatives

it is possible with ef erence to use,sophorolipid esters. 30 The
adj uvanﬁg ofR‘?‘ﬁéCJi%gﬁL?i ‘Bﬂt%rﬁqtﬁpﬁg%O‘B‘H%ISPEP%OHM%EE@WC%QSPY
the action ofiPeshiatidss 868/Sf@NRaANtEadd e AGYAE ¥a1 ah!

nmore than 10%rel ati &e to use w thout taﬁe sophor o ?%?dgglggnt%e?’%e?}lwng
pr epar at i onsPERCeiRlngat flese the prodpeoytotéeAeomdhigh hint esposutgo

that the do f the adjuvant |ies tween.10-3000 ml./ ha
preferably 3@%%/\%3%%?3%0%%5 %’% a?";ﬂaaﬁ%ﬁ&ﬁ 51(3@?&5?]9 %gt‘{ﬁé@ﬁl%ﬁ- 700
m/ha. 5 Prefelwsicewhichi aes ¢ikddshbg-pediditigdeseangt oroyf ungi cides in
t he se_niﬁ of crop protection products and industrial pest-control
conposi £PonsTOREECPEYOR oS Hpte 1PV obf & e Dghydpabing naidiphtiaes,

i nsecti ci desyand{Qr fSEOWf'efrﬁ'&fHagri?%S%:géddEB(t ures thereof or plant

strengt hener's, mcronutrients an cronutrients, especially when
t he conbi nations of pesticide and adjuvant are enpl oyed protectively.

Particul ar f.erence here is _given to the yse of the sophorolipids
in pestici dg"‘r”g‘i}&r’i fand Eﬁ?’%i‘sca& LR A S BV COL 81 0% o L RE figrm of
auxiliary. lihd hegresanestine athHMantsi Aoht-ohQ1688SE diidst | gnfoam ng

15 and hence to devel op | ess than 80 ma of foamafter 30 seconds - in
accor dafee \FaRhcorbATife: Hevavibesn, disrellased asi hilotegimel surfactants

(Desai JD and Banat IM. Microbial Production of Surfactants
and their Commercial Potential. Microbiology and Molecular
Biology Reviews, March 1997, pp. 47-64). They are used, for
example, for soil remediation (see Master Thesis Ozlem

30 Zenginylirrek, Izmir 2002, Izmir Institute of Technology:
Title: Effects of biosurfactants on remediation of soilg
contaﬁinated with pesticides; or Fodd Technology and
Biotechnology (2001), 39 (4), 295-304). These publications

also describe the breakdown of pesticides, such as of



eye irritation for the user, and/or to.fower the surface tension of
water to levels of less than 40 mMN'm based-on a 0.1% strengt DoPy¥00316 2broad
wei ght aqueous sol ution of the adjuvant. 20 A synergistic effect of
t he adj uvant eodgeshidianworhmeébelpasiorci de seilw.effer thdse Thwsef,f ithacy

of the pesticjd activity of these preferred conpositjons of the,
Chventi on i s Rotefm et A s atp T 15eh (L EPAbL Y S i g0t L.
adj uvant 25 ar@nehe aitkhgtiradiid iaMeceihesitarttd HRRAST HhR{eHE-ed

embodi ment the adjuvant alone has no pesticidal activity itself in
t he use concehesatY @Fspgngeed Miitd Hindegical waitfioot agents s These

preferabl y in at g nd_. ratio_of .actiyve
pesti ci daI)S i nﬂr edi eﬁ%qttd(%’ a%?‘pu%‘éeﬁ{l %F%lfgi}é%l?% a%o“@ﬁ?{‘?%% eqoelhzfﬁﬂ'f/h’
1: 100 to 20: landexqequither abl 3aflstib daeadsHeetBhicenc enaedt saticr egage

relates to thg use as tank m x additive and as formnul ati ng additive.
As pesticides 9% preferred to use herbicides and/or fungicides and

m xtures therged . Rard LEHhak | hP RSN L8ALAF ?iin??%éé%o%gd less

fungi cides, nore preferably contact fungici
Abr oad such akoxigdlpglchdly exteinsite onabilié crddl tsieresy shénadjdvantyisci des

fromthe.¢l a f_the i azol es, .and/ o stem.c .herbici des fromthe
group of lt%hesbz%)? Oarr%}:l’u%[é“ﬁs?r%@?ﬁfaéjllga Hi%xs%?géoT&P}Bﬁe;é% ed:teﬁegy

pestici des. Ssévern&cpmeterted @miediiABNEoli 28 uMant stadiiddayegecan
be used together_ w th other co-surfactants, exanples being carboxylic

aci ds. Car box@Fecidicss 88 Eiiicionss biateghmgleghont pEedtHian hgsato
straight, sat I I G o] (o] S .

preferably oc?ga%%%eglcgggj(gé%ﬂ% %%l%o%ggkl}% nggg%%lg{cg%%lfoéen&gcgﬁgﬁéns
acid (capric atite gehescPacudbramani. x nr ese tduaiteat . oF heh i) iuwantsogan

be used addi tives i-n_pesticide formulatioqns, such as, for_exanple,
suspensi 33 co %’?ﬁfl%gteesf: W@&ﬁaseggﬁgp‘é%%%ﬁﬁz PERERSS i3 ab| e ther .
concentr at es, yyat @msekiP| B-HANGRBNN 8L 55ds PidrelirSPehst O%ids which

suspoemul si ons, emulsions in water, water-dispersible granules or
powder s, al ori¥@ilkde bt rentemkia-asbst adiewntsuclinse, floowasempltbey are

di spersants, I £l t hi.ckeners, and defqamers, w th an_ adjuyant
20 cont ent of&%g Efyd\%’gﬂ?l‘?o”b%%‘? (v)vgi %ﬁ% ,mogﬁ’g i?ab?@éi(?‘?nt ﬁglelr’gﬁa%e
from 1. 5% by eiditpetrec808nby wirihght £ £aad tpr e fpaef e1RPl i fwaeer-]. Sfeir

to 30% b¥ wei ght.. Additionally provided by the_invention are
conposi t £8ns IR TS ADFY SEOESh RS oiTbFeR teh@larbpead fommlasirye,

pesticidal 25inQr adieBleqdd Jd FRpeyRLefery %%ﬁﬁm?gi Mtj%)%eis that
cidal e he

sophorolipid itself exertS no I nherent pesti fect.
i nventi on addielieswdiebyape ovattes-sodnpodsi tNEIs condpr thengfampher okedi ds

and active pesticid i ngredi ents, .the, 30 ticidal _efficacy and
activity of t%etccegﬁ%ggi P lﬁjéicr?ﬂbépggf%‘? "\P Cf’ﬁﬁugfﬁﬁtcﬁntrshe

ef fi caci es ofediwrsondsydgsede couRonendsol e sebbrepey i rclipids for
relative both to the total anmount and to the relative ratios. An

opt i mum 8Pf i C#RS aSs pbifveel @geatrat Pet giotadni venpestiwt ddith crop

i ngredi ent tq,3% adkuyant ﬁgnigr%goabﬁlfgééioﬂ%{e&ﬁéagﬁgﬁfﬁﬁé ltggéhé'
quality is utilized in the cosmetics segment and in medicine
(K. Kim et al. - Jourmal of Microbiology and Biotechnology
(2002), 12(2), 235-241). In the cosmetics segment, biological

30 wetting agents are usually used as emulsifiers for oil-in-

water emulsions (I. van Bogaert et al.; Appl. Microbiol
Biotechnology (2007) 76: pp. 23-34). van Bogaert et al. also
report on the commercial use of biological wetting agents,

especially sophorolipids, in household cleaning products.

35
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- 16 -200900316 Abroad Thé conpositions that are provided by the

i nvention conprise sophorolipids, which gcan-be prepared by 200900316 abroad
fermentative processes. OMng to the heterogeneous conposition of the

5 reactants Ceoy. protediice profudatformdiatdpns anchidie foestise clas

el SR o s Sl e,

The sophor ol igpirdl§in@Ced HRG1E8, t BSHAY SbeNsnBf Y 3cLQvh NYENt

are therefore understood to include sophorol i plgprepar ations anﬁ.’&al
conposi t i ons CRAPERERD| IO Wireg thenrherrradngatpl ephlad icotivensblestmee or

w t hout fwrt L fi i l,oyed. The sopharolipids
accor di ngyt OQ? E?gg%%{‘%%ﬁhg’%%ﬁ%%)eﬁ%t %@SQOBEIEW%I Bid ngﬁg%ﬁ‘q%ns?u‘:h
may t her ef or escemplés®lerdsqr thxex@ters I edebant snd r-0mst, hant erAdsdat i on

process, such as fatclgk%f1 aci ds and car bohydrates, for exanple, which
have served 29%8EHstdehasdersy PHCIARS 66FYaAi swsfacamackive, sylkgtances,

examl e, vat gbraBlaffier Al LBl AP 8Bor SRPOCkALLM, O 92016, 20

inmpurities. Certaln sophorolipid forns are not ase
catal ysis, feubekamptse, therefore, there may be a deacetylation or a

| act one enjng, . wth mat i on. of the al ogo acid form 25 One
preferr _elgfperrg‘g%i Rt Od‘:jf Qﬁ[roﬁ'glu#?lgje?ﬁ ioh lﬁ’gg’slegg‘?f"hjz?yol rfi geogmtant, the
derivatives tbeaesf ciiitdvaksensopirold Risdr Pr@PHRIGUPRS of 38L&
constituent of adjuvants/additives in crop protection and/or in the

non- crop sectdVerSrBafe®hyaicerhemicalhprepptivies igpiods the @iffserent n

a purity of on i . : > % by .wei ght (o re
preferably >5§g&/% e\/\%‘ﬁ&%tag%nﬁ# aegitxédj Ef\?%rn/% s&&a\gﬁscf))ﬁpgfl?%g‘zdf&%na
extent of 1% &opgdOO%tker wéi hbth t hiensidphatokopid Fartenael vessygdrei frhe
derivatiyves, .or _sophorolipid, preparatiqons, - 17 -200900316 Abroad
The anp oﬁom%lfgtdﬁ?oragg?‘ﬁ?gis,' FERSFAAT Vst SV aBE , t Hrve rise to
sophor ol i pi dpat-epaiaid app1kBatitsh 3didpeant esPagad 40 ' i's ,
preferably g?eat er t.hanﬁgotf/oaby vvefisg;:'ﬁjt15 angsmre f;iar ﬁég{aﬁg??@’ greater
t han 60% by Rengtfati®nisreha hgiropnols, casdepraadéngnbehavior. A

fermentative ratd on ikt.is paossible.tq use hydrocarbons, fatty
acids, fatt ysgl%?ﬁ?le(gtfg rrgl u%%%%%l% at e&figghlb? se,‘n%‘Fgf gﬁ%ﬁc&%eﬁ"ﬁ’;ﬁes’t
given to thepuseilsife tamoghycef i &tesiwldhgasdi & @xampl 8istelhawg
sunflower 10 ojl, rapeseed oil, safflower oil, soyabean oil, palm

oi |, paldf ketRetOBHY o¥EEoRuteTe argRd (spdveing |theopppi kealriam rates

thereof, besides-dihe thydrophhd .S uhst €anird sophor.al.i;pi d
fraction in thgﬁgdj uvant may, l?ltqr;e puri Fzg %rrlwf?nﬂn-r%gg ified %rl%
al t er nat i vel gontindiegptesensuns maximmuper ffrizacteo nadande aeid,.f or m

wth an acid_fractio f 10%to. 100% wei ght, preferably < 60% by
wei ght norcejwb(ﬁ efgll YR®209% b‘cquyé’i{&%?nor 1gted E’Bigi]gl’ Wy f
fraction of ex@@9dnemei, ghte s tha 1bagt 088s2HAM cWhbshSanbe
sol ubilized by adjustnment of the pHto a |evel between 6 and g, or

25 capsule suspensions, emulsifiable concentrates, water-soluble

concentrates, oil digpersions, suspoemulsions, emulsions in
water, water-dispersible granules or powders. The possible
types and varieties.of_fo;mulation are not to be limited to
those described here. o

30
Active ingredients of these kinds are often added to a tank
containing water in order to dilute the concentrated
formulation of the active ingredient prior to spray delivery,
and to make it compatible with the plants. Tank mix additives

35 (also called added substances or adjuvants) are added to the



iii) be presént as nmethyl ester or ethyl ester, with a fraction of 1%
to 100% by wei ght, preferably > 50% by- 11 - wei ght, and O0E00316 Abroad
particularly > 90% by weight (mm of 25the respective ester.
Sur pri si ngl y viatcelrasn bigdexn saoantahhategdratedgt bafofeooom aftehethe active

sophorolipids can_al so be solubilized at a_pH of 6- fatty. aci ds
still present PFGA ERE Mﬁ{%‘i‘%ﬁ‘% By ml%e%s%os g with
addi tional Iy thkt &%iﬁ@réy&%aféfeﬁf&@@os 'g@gthéaépx‘a?/h%tmﬁt%ﬁ? cl ear

systens were obtained, since at a pH o nei t her e lactone form of

t he sophorolipid nor the fatty acid on their own are "soluble” with

clarity. Onl 1e_conbi nat | lactone form 35 and _fat acid.i.s
el ubl i BEaras Rgr bRl PRl i BLaRBLEP B0 LB L 8 Salitn
clarity herewtitafis thatirlivatubdbasdurappakentet src@dubhanods

obt ai ned, which nmay .al so be present, however, in the formof a fine
emul si on. Th&SPRAFEERE it PEPLEGR A 4 RAFRERIE] STOREY /Y FMALS on

that may be presest fﬁ@%&d&%itzﬁgﬁ@aé(lg%r’f%}nn Shddlf! VAR oPRASas,

agai n. The invention accor provi des ‘a process for
preparing a swbdfi logedi gieddeid ar mmp blrets apdvucsl ispictslbys brdundi ng

the |act formint ution th h th f fatt
bt ds o5 aaPOETHB N AR PT PR DR Phegptetie e dlse
sol utions or peRubgLeAs B eppeedshdh tafﬂtiv\é’aingﬂ_e?@ieﬁiﬂsnﬁﬁ?(bélégjbégt ed

by adding i nor%anl c alkalis such as sodi um hydroxide solution, for
exanpl e, or BYLEEFERERT J@GURbNSEPs Hamaep  aeF dorIRIPERG wythbramhet her
the pHis to i . or. 15 el e i f !

i ncl ude the faglt% 3 g%%?%s@taﬁi:? Oﬁa\s;g“ éﬁg%ngé)@%i@a%&%ﬁl g%‘%#%%%??oona S
during the feesehtidéeon Inandéopramsntbdnaddetondtidd,onakl yatdie datdhe
acids caorrespond to,the gcid conponents of the triglycerides used as

subst r ates, CL¥P cBRFEFRHM LRHAYr oFROLEARF st F ot Peabfaly, mix
sunfl ower oi hadﬂep@éqaﬁlqit&i 18ab# | QURE-201 hargRy ahean sohbr $MBId to

pal m kernel oil, coconut oil, and olive oil, or else short-chain to
medi um chai ntber Bokive ciragiedsenayiThe @esslikyfeshaiicheagemafed irp 22
carbon at ons, rgr efgrrec iexarrgl es.of fat é:¥1 aci dls 25 _al regdé fr esent or
el se added ar& RoREAETE 4% & f%’éqjeﬁ‘gg&r% gfffd‘?,eadé’ afioPe* ?:'Jcprt’capri C
aci d), dodecaneigdagi fbo ldtfibTe AcCth ,£ol@bvafle CelsesachbatWidss | AC),
acid), hexadecanoic acid (palmtic acid), octadecanoic acid (stearic

acid), & adadaéfties adild /(BFEFRCERI® (67) i XERAILDER(BBl: 30 In one
1) e STEGHCUELL A ephor L soni) Diadiiantag, < O 2%
insecticides (IN), molluscicides (MO}, nematicides (NE},
rodenticides (RO}, sterilizers (8T), viricides (VI), growth
regulators (PG), plant strengtheners (PS), micronutrients
25 (MT), and macronutrients (MA). These designations and the
areas of application are familiar to the skilled person.
Active ingredients are used alone or in combinations with
other active ingredients. Preferred pesticides are HB, FU,
IN, PG; MI, and particularly HB, FU, IN. In commerce, such
30 active ingredients or substances are mostly sold generally in
foimulated form, since only in such a form can they be used

by the user and, following their dilution, usually with

water, can be delivered.



o

- 19 --200900316 Abroad Besi des the sophorolipid and any organic and

I norgani ¢ solvents, preferably water, thg2adjuvant may conpri2d®900316 Abroad
further added substances known to the skilled person. 5 The

sophor ol i pi dSomeyaatsoe becaedi.grts Wit lmctriyentrgamists arcolisted by way

preferably thgse specified aboye.. and t m X} ur.esy obt.ai.ned t hen
be used as rn'o>cJ<l:tS %s%‘%tﬁgﬁtfée%‘flﬁ%gﬁwa ddijtﬁ/ee_séltfﬁnThéa&s' The
i nvention fumshershrovdsesotestidie el , sephin oliind §isni81 csOP
protection product fornulatio i n each case with the function as

enul sifier, &-SFERSEM ,A%ﬁéégg?(?%:, TyenBratish Grepndretagtigent . 15
One partigul il y-pi efffd ?ﬁﬁlg}gﬁdécﬂﬁ&tfi@aﬂgﬁ SRR | TLEBLLIT St

sophorolipid preparation rise sophorol1pids or mu
1 or |a, oR2onlotoutlesk act?0e - 2RRHMIShGsAbi oioell @R2re, hers#lso Rl

and R2 independently of one_.another, are either H or an 5acetyl group,
R3 is H or alﬁéﬁﬁé?%/ NS, OGP S Y SO RUSR R EPEn HBRt PYT&E dadie
occurrence i grarsabht BiRE AbndGSAIH! afed 1dL YAk ety %%aBQUQH ¥re of
unbr anched organi c ‘
the individual active ingredients or of formulations of these
10 active ingredients, or of active ingredient combinations with

one another or between one ancother.

Products with natural gubstance character, or biological
products, are also listed in one of the publications cited

15 above. Plant nutrients and plant micronutrients, which are
delivered in liquid form in a liquid preparation in any of
the wide variety of forms, alone or in combination with other
nutrients, or in combination with crop protection products,
include, for example, nitrogen, phosphate, potassium,

20 calcium, magnesium, manganese, borom, copper, iron, selenium,

cobalt, and others, which are referred to as micronutrients.

There is a need for bioclogical substances which are
toxicologically unobjectionable, are not environmentally

25 Thazardous according to EC Directive 1907/2006, greatly lower
the surface tension of water, are water-soluble or
dispersible, and can be used as a tank mix additive and also
as a formulating auxiliary in order to promote selective
activity in pesticides. Toxicologically unocbjectionable in

30 the context of this invention means that the desired
biclogical substances are, for example, biodegradable, have
no negative (i.e., > 10 mg/l) toxicity for fish, daphnia
and/or algaé, and éo not cause eye irritation to the user.
Preferred use concentrations in the tank mix sector. lie

35 between 0.001-3% by volume, preferably 0.01-0.5% by volume,



group, preferably a hydrocarbon group having 1-28 carbon 10at ons

which may optionally be interrupted by-amgne, ester, am de 01200900316 Abroad
- thioester groups and also is preferably at |east nonounsaturated, R5
is Hor a netid mgreupyefensiiyy babowrli%s byt haluthde( deatrekpondher «fso

carbon atons Jn _the, 1 ups R4 and R5_does not ceed t he, nupber 29
and pref er ablyy F%’OTE ?oﬁé%’)gw 1%%e e GPRRY S Utiany o TAES Hhe

or gani ¢ gr oupyRéntRyud Sviarcanbeno § hail Mhath k& Bn MBYo: ca19Rt ﬁ@ﬁa{'.(!)yl(ﬁfq 1
interrupted by heteroatons such as N, S, and 0 20 and hence nmay al so

be interrupt & ByTrawi srlutdoheper direiareamirgedetiverasbsend grefpsbly

21 -20090931 I.bional - subj er_.prqvided by th
inventiongis 595§3?§%@9%§&#§§ éFéﬁgg&ﬁ&ﬂggégdi@@* Gre 82%?6%%*?%]?ﬁs
full extent ithepaespeftivki spoegcsdipition ghahditie: exarpkasesety B the
bel ow, the present inventiqgn is, described bégway of exanpl e; the

i nvention, WG58 bFREH PREF-LEBRT PR HAEn DRY BOFPERIR- Afom EREmekting
description apgiffam ! heisl abABen G RESEgsgm@aéﬂ'aggaCBQEﬁ Ned i

t he enmbodi nents specified in the exanples. ere reference i s nade
bel ow t 0 rangsop budEdan papdes; gewendlraterand desorpplasseiorofrate.

conpoun th shoul d be .taken to enconpass.not only the
correspg%%ing%ﬁaﬁgégg%?ﬁﬁf%ﬁ sTot S\ naéJ?Y%Hté¥%zE§BP?@$t?%/the
menti oned, bukeabsfcaliratd caubh arlgesiang nuneri cal val ues and
subgroups of conpounds that may be obtained by extracting individual
val ues (ranges) or conpounds. 7 - 22 -200900316 Abroad Exanpl es:

Material s inyestig e T (W] at c e
descri bed by Sener%% 6$%ﬁlgf.?ﬁgﬁﬁ%%%hﬁagﬁe££¥%%gtfgh' %ﬂe%éfore, to
find toxicologically unobjectionable adjuvants which boost

15 the efficacy of pesticides.

The object is achieved through the use of adjuvants/édditives

based on sophorolipids.

20 The present invention accordingly provides for the use of
adjuvants comprising sophorolipids, sophorolipid
preparations, and derivatives thereof, as a tank mix additive
themselves, or as a formulating additive, as an emulsifier,
dispersant, defoamer, or generally, as a wetting agent, in

25 each case with the function of the adjuvent, for crop
protection and/or for the industrial non-crop sector.

As derivatives it is possible with preference to use

sophorolipid esters.

30 The adjuvants of the invention comprising sophorolipids
preferably boost the action of pesticides and/or enhance the
activity, preferably by more than 10% relative to use without

the sophorolipids and their preparations or derivatives,



' The crude product was prepared by neans of fernmentation with the !

yeast Candi da bombi cola on the basis ofi4 he substrates 10 ghgcosezis Abroad
sunflower oil, rapeseed oil or olive oil (conprising primarily oleic
aci d as fattyibkithd mastiier) thfhetlgy dosk meddge M aiieabdédvarite 1ies

i I *1H20). 15 - 7.5
01 YNE (YoaBtKPEF ofbrogiiuy/me” SEtsEabl Vit ikt 3011006 fig. and
medi um wer e ﬂ@li‘@%ﬁé@dﬁlfﬁbéﬁﬁé@ﬂtﬁr 700t 1 Angapacity of 2 1 and were
seeded with an exponenti al - phase 20 preculture fromthe sane nmedi um

The tenperature was set to 30C. The p02 was maintained at 30%

d
he stirror Speet We Aover T Eboy HAR BBOCH DA PG | R s i

formation phtke,sérme g tebb prothdiiandpyasuend pind Aadustridli pdsevel
by 25 addition of%Je\laO—l Al.ter the end of the bionmass formation phase
(consunpt i on copty W@é&@lﬁ%’seﬁﬁlecﬁﬁgkgﬂrtﬁxwer FEem; e eroge of

drop in pOCRine ieiIadis! {RssmliReBNasE/ IR Srdich %&Qﬁ%&d% Fon
of 150 g of the corresponding oil, 200 ucose
sol ution, andigourgs Gﬂleefe%oorg/glm yEasng’eb@neam mbnbnmlefitxs and

of the rd nph newed rise in

After tﬁeooen o]f’ég erErtr%e St | %% 1B’aw ﬁn aﬁ?t“g) Paveaes ik ﬁ’etS%éClde
crude producindhadpréeroairti afplas/csegir-oeattivdie, .Coude BhDSM Prd?Raet ce
was washed vvlth wat er, and then with hexane. The product phase 35 was

subsequent | yR&5& raCtEToRi £A Eihyiseaeét e sorhanedirife in %tlcrtde
- 200900316 Arond: 50l SR d,—;l{}gztm&daaaﬁﬂvé %@%%Qmﬁ;géﬁ B 158y

gave a largel'y water-free pr correspondin
the inventi om t&m%/snasebythemwbnb@L@am and ddvRes bbwer: tﬂdﬁlmhbe

product .i_.s co sed larg f the diacetylated 5 so horolipid

| act one l1‘50r rﬁ"g?&hengq %85ﬁ8¥%§ - SSPnkBgn (i’t%l & dopmehter 30 seconds
consti tuent sin Sétﬂibﬂdéhb@l Qﬂ;@@ﬂﬂ?@ ﬁétﬁ@&/o Mei ghkyof atd yl g 1516%
by weight, glycerol 1-3% by weight). Table 1: O/er vi ew of adjuvants

i nvest i gat ed®¥® 8111 tasaRBr 6% gilte BsEry awd4oY dol ildyer the surface

tension of water to levels of less than 40 miN/m, based on a
0.1% strength by weight aqueous solution of the adjuvant.
20 |
A synergistic effect of the adjuvant together with the
pesticide is preferred. The efficacy of the pesticidal
activity of these preferred compositions of the invention is
higher than the efficacy of the pesticide or of the adjuvant
25 alone, or their additive effect, and in one preferred
embodiment the adjuvant alone has no pesticidal activity
itself in the use concentration range. This synergistic
effect occurs preferably in a concentration range and in a
ratio of active pesticidal ingredient to adjuvant of 1:120 to
30 30:1, preferably 1:100 to 20:1, very preferably 1:75 to 4:1.
This concentration range relates to the use as tank mix
additive and as formulating additive.
As pesticides it is preferred to use herbicides and/or
fungicides and mixtures thereof. Particularly preferred are

35  Therbicides or fungicides, more preferably contact fungicides



SLM Sophorol i pid methyl ester (solid) SLS Sophorolipid acid f orm

(solid) SLL-SLS Sophorolipid |actone feribifa mxture with acizbdo@odLs Abroad
50%.in water SLLF M xture of 30% SLL + 30% H20 + 20% nonanoic acid +

20% pr opyl ensughyssl suBiumddiod edimviemt amsl/oonphsatdyetesibs fangirides

BREAK- THRU( r ) 240 (al koxyl d trisil.oxane from Evoni k | dschnj dt
GrbH) 15 Tab|fé‘§T Fg‘%t%ﬁ‘ﬁﬁr ioﬁgﬁﬁe‘iﬂﬁaﬁ]\?& 6RI{ e %Yé%%ﬁ?a%?%‘iﬂes
prepared sopheoal thédy&hdp ofhicbl ¥eT®rhasteds! adel HRd Rigtasshyise
trials. The course of the derivatization steps was confirmed by NWVR

anal ysis. 20t5eEe I e PepEspbiRis to the dry mass of the

f t atd r ' 0S 6. lipi d ntent_is
L B0%h by i P BAESSrEIk, Y BRoAIARE HIOSE, SORM RddL by S e o
t he sophor ol usied togéﬁﬁ@myﬁmmjghhér:ﬂﬁjﬁkﬁhFEagtgheaﬁﬂﬁmbgfbéiﬁj t he
met hyl ester and ethyl ester, SLL s, di ssal ved i n net hanol or

et ha%ol as s&fY ﬁwf%%@?@a-esﬁéao IG Arde8t e9ed iatq PeRtaralaly

tenperature @fixBA6iéMcias %éviﬁgoa?@@r%@gﬁ‘%f, 088 3-NAUH 21RY1 aéﬂ'é%{ U ¢f
NaOCH3 or NaOCH2CH3 (pH = 12). The solvént was then renoved under

reduced pres$@rél Jarlomyarems, sbr ghneferabdvoastaraiduecidhil copoduia be
or ocessoh by L8721 A A SuRSSIVSHL GLNLRG (9,2 ROUIEE) " 09, Dosa

wat er sol ubi y Wei g
or mixtures thereof.

The adjuvants can be used as additives in pesticide
formulations, such as, for.example, suspension concentrates,

15 capsule suspensions, emulsifiable concentrates, water-soluble
concentrates, oil dispersions, suspoemulsions, emulsions in
water, water-dispersible granules or powders, alongside other
added substances, such as, for example, dispersants,
emulsifiers, thickeners, and defoamers, with an adjuvant

20 content of 1% by weight to 99% by weight, preferably in the
range from 1.5% by weight to 60% by weight, and more
preferably from 1.9% to 30% by weight.
Additionally provided by the invention are compositions which
comprise sophorolipids and at least one active pesticidal

25 ingredient, and in one preferred embodiment the sophorolipid

itself exerts no inherent pesticidal effect.

The invention additionally provides compositions comprising
sophorolipids and active pesticidal ingredients, the

30 pesticidal efficacy and activity of the composition being
greater than the sum of the efficacies of the individual
components. The efficacy here is relative both to the total
amount and to the relative ratios. An optimum efficacy is
obtained at a ratio of active pesticidal ingredient to

35 adjuvant of 1:100 to 20:1, preferably 1:75 to 4:1.



SLS: A 60% by wei ght aqueous suspensi on of the -'sophor olipid SLL was '
adm xed with 5% by wei ght of solid NaOH p&ldets. The m xture 200900B&6 Abroad
stirred at a tenperature of 50C for 10 30 m nutes in order to give,

by hydrolysis, the deacetylated acid form of the sophorolipid. The

batch was th adjusted to a pH of 3 by additjon.of .HCL, and the .

product was €X rﬁé%%ls 'Jt%settﬁ‘?]: %]&eetpﬁéglgﬁgn%%a SHATVRBEEPH forPrise

acet at e gave saphesbUUSid¥) GhicANCHE i epegat-8d P akdaienafdiwai ch has

a water 15 solubility of > 50% by weight. SLL-SLS: In thi.s case, the

procedure wa®TeSeFDPS SIWingytowrkp hetergganeren emmuasifFion1of ofhe he
NaCH, | eagin ryial: olysi s ofthe: bact ' m.. fhi. '
hybrid fgfr’im \%gge%n%ér)egéz}%d \%rmll ?ggfm%ﬁ?gekgrﬁgﬁé%dl %&lﬁofﬁﬁég?sn%lzcted
content of abeltctDvhty ofeitiet mihysiadalbipsopeinédias aparayteanhe
behavi or and surface tension: For the parent structure the foam

bohavi or ( by SEPBACIRRE IFF BECETRC R AR PUFS: SURTIIS: BUE ches bRt

measured i n Qg1%-s8i renghli-dy wei ght aqueous sol utions (on the
sophorolipid 30 preparation as present in adjuvant forn). The surface

t ensi on of t Ahe0sevherelamyds, bgcoriding ol theamowiss omsastr gy
nmeans of b I ssure Lometer. from SI TA Messt.echnik H. .
oty ok PERPERCRLED S (LR EORE  SlackRlhd 14 M L oA T b

dwel | tine obrtperstidns if tagpos eisingn whs cBOfSELowd gl iern@asat erent
deviation is about 0,4% 1% of the_reported - 25 -200900316 Abroad

M/ m f i gur es PTFRBF Ak <& REs UGRd evidhioite fustiien i farBrtpm and
tenperature %ﬁig& The figures shown are average values fromthree
measurenents. According to ClPAC Definition, products which are 5
"nonf oani ng" Theesppioovetipidsi ehcoetieratte thiy @efiodmioh, 5and the t he

vol unet r:l‘% flasl]é1 vvijtsh %ﬂe net hod. i ndi cat eg Low- f oam n%igr od)gcts are
then defthedSHRPRTAERIOLE SRAFEH-Bhi BRY TBFRELOR SFPA-SSf t B 30
seconds. 10 kksSppeadiiehdRasyl eretiSic FRensAt 2RI riRICRBS! t 8Sh WY e

determ ned using a pipette and a biaxially oriented pol ypropyl ene
film (FORCO &mpP Aﬁt{%@rﬂr GarRehy@atesro Lenhexan e Gehaghy)averrerved

drop of an aque ' O { ai igg % inght t
adj uvant, wi ?E g@%ﬁaﬁg&oﬁgogﬁlggﬁlo%#e S, Qs\éss/’ gaé—lpp i é%gt’ ogélr"le I r%L]e’
The di anet er watet hend rathara aameaslrieghuafitees pnesgaaiutlay bigadtia: dr op

di d not read circularly, the average .val.ue of the | ongest and
shortestf(gxe§%§153a?%ul &FInTHREP Péﬂe%??‘%@%ﬂ“@tcﬁﬁﬁ%@]&n in

an ag_c{i mat i gedetabEat Qa19613 ] Al ABEBRY I eh&td A-At PREPEERAF be a
um dity.
Y deacetylation or a lactone opening, with formation of the

analogous acid form.

25 One preferred embodiment of the invention uses sophorolipids
and derivatives thereof, and also sophorolipid preparations,
as a constituent of adjuvants/additives in crop protection

and/or in the non-crop sector.

30 Based on solids, the sophorolipids are present in a purity of
> 30% by weight, preferably > 65% by weight (m/m), more
preferably > 80% by weight (m/m). The adjuvants may comprise
to an extent of 1% to 100% by weight the sophorolipids

themselves, their derivatives, or sophorolipid preparations.



-26 -200900316 Abroad Table 2: Phy%ical properties of inventive
adjuvants/additives relative to the syntlietdic trisiloxane 200900316 abroad
BREAK- TBRU(r) 5240 BREAK- THRU(r) SLM SLS SLL-SLS 50% by SLL S 240*

wei ght in wathe agumt ©fsighe azeohanediiphds nidieivativegstise®wis ogotthe

35.2 sophoreolipid preparations in the adjuvant, based on solids,

is_preferably greater than 30% by weight, and more
particularly greéter than 60% by weight.

As the hydrophobic substrate in the fermentative preparation
it is possiblé to use hydrocarbons, fatty acids, fatty acid
esters and/or fatty alcohols, preference being given to the
use of triglycerides such as, for example, tallow, sunflower
10 o0il, rapeseed o0il, safflower oil, soyabean oil, palm oil,
palm kernel oil, coconut oil, and olive oil, or mixtures

thereof, besides the hydrophilic substrate.

The sophbrolipid fraction in the adjuvant may, in purified or
15 unpurified form, alternatively:

1) be present as a mixture of lactone and acid form, with an
acid fraction of 10% to 100% by weight, preferably < 60%
by weight, more preferably < 20% by weight, or

ii) consist to a fraction of > 90% by weight of the lactone

20 form, which can be solubilized by adjustment of the pH to
a level between 6 and 8, or

iii} be present as methyl ester or ethyl ester, with a
fraction of 1% to 100% by weight, preferably > 50% by
weight, and more particularly > 90% by weight (m/m) of

25 the respective ester.

Surprisingly it has been found that the lactone form of the
sophorolipids can also be solubilized at a pH of 6-8 by fatty
acids still present from the fermentation or by fatty acids
30 added additionally.
It is particularly surprising that in this case clear systems
were obtained, since at a pH of 6 neither the lactone form of
the sophorolipid nor the fatty acid on thelir own are
"soluble" with clarity. Only the combination of lactone form
35 and fatty acid is "soluble” with clarity. "Soluble" with



Foéﬁlin m (after 220!80 80 70 60 30 seconds) Spreading [nm 70
8 9 8 10 5* = Conparative substance -- @fanically nodified 200900316 Abroad

clarity here means that an at least apparent true solution is
obtained, which may also be present, however, in the form of
a fine emulsion. The characteristic feature at any rate is
that the emulsion that may be present does not break down

5 into individual phases again.

The invention accordingly further provides a process for
preparing a solubilized lactone form of the sophorolipids by
bringing the lactone form into golution through the presence

10 of fatty acids, by adjustment of the pH to 6-8, and also
provides the golutions or emulsions prepared in this way. The
pH may be adjusted by adding inorganic alkalis such as sodium
hydroxide solution, for example, or by further addition of
fatty acid, depending on whether the pH is to be raised or

15 else lowered. _

" Suitable fatty acids include the fatty acids that have not
undergone complete reaction during the fermentation, and/or
may be added additionally. The fatty acids correspond to the
acid components of the triglycerides used as substrates,

20 selected from the group consisting of. tallow, sunflower oil,
rapeseed 0il, safflower oil, soyabean o0il, palm oil, palm
kernel oil, coconut oil, and olive oil, or else short-chain
to medium-chain carboxylic acids having an alkyl chain length
of 6 to 22 carbon atoms. Preferred examples of fatty acids

25 already present or else added are nonanoic acid (pelargonic
acid}, decanoic acid (capric acid), dodecanoic acid (lauric
acid), tetradecanoic acid (myristic acid), hexadecancic acid
(palmitic acid), octadecanoic acid (stearic acid),
octadecaenoic acid (oleic acid) or mixtures thereof.

30
In one preferred embodiment the sophorolipid-containing
adjuvant in a 0.1% by weight aqueous solution has a surface

tension of < 40 mN/m.



trisil oxéne Eval uation of the results fromtable 2: Surprisingly,

only a low |level of spreading is perceptible 10 for the conp@SPPPORE6 Abroad
of the invention, relative to the conparison substance BRENC-t3(r)

5240. The foPraifen @ie Eophprabipidend any| grganicardy IReHAEE f or

the inventiv P e J1nab0

subst ances ag FQ %”%%58%?%@%%& n@ﬂg ?‘%:gé%éﬁ—{/tm cgl {/: c%ﬁfnl%ézl%ugther
conpati bil'i tadmedrmmqucfegrhﬁd;m iteg t&ebskbhbm pexsionport ant ;

however, the biological activity of 20 a substance as adjuvant is

al ways tested first of all onits own, in other words as a tank m X
addi ti ve. AS 1 DASHTIdls ik Smbp AN 80 abSKE] Gt bBGahARTdd IRl ien
of the blologlcal activify 1s determ ned by neans of tank mx trials
in the gl asshélse. pRespEiydthesowrmce fikdsahose andi ghe miwntoireser ve

25 for deter he i rov nent n _bi ol ogi cal _act.ion i des
whth ndded aOPBEES Yo CRER. Brorisd PenhoEr ke Lorst il SRR BE%
anong t he Iaagglauﬁggr of pest|C|des t he fungi ci des epoxi conazol e

and sul fur and the herbicide rinsul furon were sel ected as exanpl es
here. In order to discover the synergismof the adjuvant, the trials

lo)? | g\évs}t,\ﬁ:(?dg Eg %E&%%lﬁjg B:_ggﬁaf&%% he%égé‘glcl rHpsle\llngtf2%%.#%1vant tIdOlQ%%n

order to be ahl ercbp mcaﬂamﬂensyrmilg]tsrfprmhkatmdtanoéachomﬁﬁ widkbe
better than t umof a _and b; eal by forml a. In the
Prials sor obti HICIES 25 SFHLe ey CLROST A oL RSB 1 { or ent
adj uvants on gﬁgrgjjyc%y“@i:tmg tl ci des was tested. Trial setup
for the curafive trials: 20 In a gl asshouse, the barley vari ety
"Ingrid" (three plants per pot) was sown in "Frustosol"” plant growth

10 15 chi | nOPERTRE L DEPE nBLEr e o PROFTeEn s oot ethe il dew

fungus Bl unetheegt foh nisest sophordidel prepaeaBlgnddwhich comprise

sophorolipids of the formula 1 or la,
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Formula 1

20



25 means of an inoculating.tower. Two days after this, they were
sprayed with a spray solution contai nia@@ ke fungi ci de Cpus(ep0$d@%16 Abroad
g/ 1 epoxi conazole) from BASF. The skilled person knows such trials as
curative trials. The anmount of spraying water_corresponded to 250
1/ ha. The dose of the fungicide was 30 10 ha. The doses of the
adj uvants varied between 50-125 ml (or g)/ha. In the case of
- water-diluted adjuvants/additivea the SLL-SLS), the dose is
based on the active ingredient c Qtent \S quantity corresponded to
about 0.0025% - 0.5% by wei ght of e nt/additive in the - 28
-200900316 Abroad spray sohyﬁjon, 0l e wwth standard
adj uvants such as, for exagple, BREAK-
results of conparison between BREAK- THRU(r) 5 0
sophorolipid SLIHG Ngwsane concentrations. Wt i eepn that the
dose ought to be betwed Q& 100 m/ha, and that] a c®ficentraftji on of
the SLLs of greater(Q hap 50%/lha dges not prodyge any boost /M R~
action. Since no expadMBnce was avai | abl e comterning an opfi num dose

of the sophorolipid, 2 a2 or\ 75 g a1 . (active j+gredient)/ha
were therefore taken asya basi ssWor{furiher tests feof the
sophorolipid preparati ong and deriwaisves thereof” (see tables 5-7).
In certain cases, the adj.vants/%ﬂditives p+t al so sprayed w t hout
fungicide, in order to exaN ne whether tj€ 15 adjuvants/additives

al one woul d di splay .a biologcal actidnh. Wien the spraying film had
dried, leaf segnents 8 cmlong wer® cut fromthe treated plants and

al so fromconpletely untreategfpl ants, and for each variant 15 | eaves
were placed separately on benzlnidazolﬁoﬁg %? Petri dishes (0.5%
agar, 20 to which, after ster¥lization, Pﬁﬁb of benzi m dazol e were
added). After an incubation E)eri od of 14 days at roomtenperature,
the infection of the | eaves with m | dew was investigated by
estimating the proportion of infected |eaf area. This trial setup is
fam liar to WP@Skilled person. 25 The activity of the adjuvant

al one, of the' pes! kidRicpbannliy &f oAk bAStHeNG d83heL H or an
her bi ci des), and of the pesticide/adjuvant conbi nati on was
calculated, in é“ﬁgﬁ'egrEHan to the skilled person, in conparison to
an unt r eat edr30 icomt pal asaeyine,, woheb sashaevertbebess i nocul at ed

with the mlgew . expr ed in %cont.rol of th | sease. -
29 -200900316 AbFo& @8@%&%5&% g%‘%%%rneerh © 8 %t ﬁ%t‘fﬁag‘i‘%cto ve
trials: The pl antsatbaares)divalentul bramatheatl denbghasiked romeadt| y
the same way as 4 he gUEALiVE, LF iy EQr t ' S olor |
however, the pléﬁﬁg&ﬂepe sprayga at9§€%utl%%?§ggh e§§$%¥%]w9%hb§%§g§

sol uti ofd cont aidioHg WheCARY eptiaBrEl e iimfexaehed soy fapine,
(Mcrothiol Wo &gyl biidé remebliabk el , greddgielandl 8180 Ofs igteferabl

conbi nation with agjuv nts/additives. Furthernore, in order to tes
for synergy, théadfavhntoRdESAFEppFYed in the spray sol ution al one,
in other workfs isi Hhonta swdthyil. gfFbep sul fur dose was 1000 ppm 1, while
t he adj uvants. were u i i.f ferent S or. dgses .see results

t abl es) . Theﬁ%.%l}%ig? ggpi%s}lﬂsao 5?1 Fo%gﬁa/asl‘g r&%%’ef/ R&, CEHPIEGORE 1T the
adj uvantt Scorgenmsali’ cmd IRt tees prady esobedi Une wagibest 2fvard Irafembly
0.1% the suld ur d@seoWasa dpdd %tiﬁéifﬂgl g s@ray gl utions had
dried on, |eaf segnments wth a I'ength o cmwere cut fromthe
treated plants and also fromentirely untreated plants, and for each
vari ant 15 |'B@eropeie grased sepake & yashopedziin dddehemagar in

Petri di Shesoﬁ&oi%ﬁﬁgaﬁe interrupted by heteroatoms such as N, S, and 0

20 and hence may also be interrupted by amine, ether, ester,

amide or thicester groups.



20 to which, after sterilization, 40 ppm of benzi m dazole were
added). The next day the plants were inctlul-ated with fresh céAP8da3bé Abroad
the m | dew fungus Bluneria gramnis f. sp. hordei (race A6) by neans
of an i nocul A8fbRlansde subpaCE RS Rravided dngdhentingentien d8 nd s
known to the ' 5 ectl ial pnce.
pl ants have g%%#%?% g)g gggb(gf?%i gﬁéggpﬁ%gf%%{qenggﬁﬁgﬁfo#aﬁ hfﬁ%
fungi . Aftereatentds@arancpethiod desctiptdays. at room tenperature, the
infection of the leaves with m|dew was investigated by estinmating
the fraction of infected | eaf area. This 30 experinental setup is
famliar to the skilled_person. The activity of the adjuvant al one,
of the pesti ¢PdENSIBREPLESeSet AU RelPWngrle e thaPBFRFHRES LS and
of the pestigh &ﬁﬁé}lwhﬁo@'&@&dﬁw@ﬁecﬂ@i@oﬁq, whBs@ SERaRRh 3%
known to the skilled pérson, in conparison to an untreated -30
- 200900316 Abpphitcationt el exadgie, frwhi the wast insy dasheliptson ol Ifatoed
with the ml dew fungus, and expressed_in %contraql, of the .disease.
Trials for dEverTiTiG FRBTP R ERenES ROHO SR abs | BIF & of a
her bi ci de: Us@Bsdhafs, sBEUEr @SS (ReaepsmbrRse) was cultivated in
pots. As soon as the plants had reached a height of about 5- 7 cm
t hey werigy sprayed with spray solution containing the 10 herbicide
Cato(r) (DuPont, with 500 g/ kg rinsul furon). The anmount of spraying
wat er corresppaged-dferébdbeli Hamadhivelblyl 8b MRSy ,Seumarited wRiitudsn

ot her versions, in which the spray solution contained various
adj uvant s asY@eTalasoCanepe) Or Fokass@Ehoé| eprrrurst, thevt sherld ther deken

pots were treat i.dentjc . Lor 1 Dj 1 T of
t he pesticidggwggx%gwgﬁhgﬁkAgﬁgyé%%%gPégg%Sgﬁgﬁgggghéﬁfu@gﬁ%g) SeOf
trisiloxane BEEAXxTeRUha)E 324 OcstpldmiElenmndn Godrdst; himudt aGebHiMias added

-at 50 and 100 m/ha to the tank. -The_dose of the sophorolipids was
bet ween 150- 28BPFARSSS GPHaHEG ity VPHEES t HRC REEUEENEEnEIHERIBHS n
the spray solyhi ophy&id efthifd G P2a¥rher Ind %R MRlElt vallhs MBSiges)
done intentionally in order to di'scover the optinum use
concentrati oar Jemmcar@sshows conparative results between the

BREAX- THRU(r) 3240 and the sophoroliPid SLL at identi cal
concentrations. Here it is seen 25 that the dose ought to be between
50-100 ml/ha and that a concentration of the SLLs of greater than 50
g/ ha produces no boost in action. In the absence of experience
concerni ng optimum dose of the sophorolipid, 75 m/ha or 75 g a.i.
(active ingredient)/ha was used as a basis for further tests 30 with
t he sophorolipid preparations and derivatives thereof (see tables
5-7). Since the dose is always cal cul ated on the anpbunt of active
ingredient, nostly 150 m/ha is used for SLL-SLS, corresponding to 75

mL or g/ ha of the SLL. Accordi ngly, the various sophorolipid
preparation adjuvants 35 are conparable with one another. In the case
of the SLLF, - 31 -200900316 Abroad this active ingredient

concentration is achieved only when 250 nl/ha of the adjuvant is
used. The effect of the treatnents was scored 14, 20 or 30 days after
application, by the nethods known to the skilled person. Here, the
,damege to



5 the plants as a result of the herbicide treatnent is conpared with-'
untreated plants, and the activity of th@Zspray treatnent is 200900316 Abroad
expressed in relation to the untreated plants. The activity was

determ ned orE*@¥BAe6t the three pots per trial. The average val ue was

cal cul ated and reported as 10 percentage of efficacy in the results

tabl es. Table 3: Conparison of the boost in efficacy of different

adj uvant s on Mavegiiall deiny¢dskidmtedaf t er application) Fungicide

Adj uvant code Adjuvant Efficacy at 10 m/ha dose/ha (% Opus(r) none

0 46% Opus(r) BREAK-Thru(r) 5240 50 ml/ha 91% Qpus(r)

5 The sophorolipids looked at can be described by general

formula -1 and/or la.

The crude product was prepared by means of fermentation with
the yeast Candida bombicola on the basis of the substrates

10 glucose, sunflower oil, rapeseed oil or olive oil (comprising
primarily oleic acid as fatty acid fraction).

The growth medium contained the following constituents:

- 10 g/l glucose ((D) + glucose*1H;0)
15 - 7.5 g/l YNB (Yeast Nitrogen Base)
- 2 g/l yeast extract

1.1 1 of the medium were autoclaved in a fermenter with a
capacity of 2 1 and were seeded with an exponential-phase

20 preculture from the same medium. The temperature was set to
30°C. The pO; was maintained at 30% relative saturation by
admission of air via the stirrer speed, but the stirrer speed
was never lower than 200 rpm. During the biomass formation
phase, the pH fell to 3.5 and was maintained at this level by

25 addition of NaOH. After the end of the biomass formation
phase (consumption of the glucose present, marked by the rise
in pQO; or drop in pCOz}, the product formation phase was
initiated by addition of 150 g of the corresponding oil,
200 ml of a 750 g/l glucose solution, and 10 ml of a 150 g/l

30 yeast extract solution. The end of the product formation
phase was marked by a renewed rise in p0,. After the end of
fermentation, the batch was autoclaved, with the crude
product phase depositing as sediment. The crude product phase
was washed with water and then with hexane. The product phase

35 was subsequently extracted with ethyl acetate and then the



BREAK- Thru(r) 5240 100 m/ha 96% Cpus(r) SLL 50 g/ ha 99¢§Cpus(r) SLL

100 g/ ha 98% 15 Tabl e 4: Conparison of 2Be-boost in efficacyom©00316 abroad
di fferent adjuvants on herbicides (30 days after application)

Her bi ci de Wet0olvgnhgeas namoviedguadentraivdedapyed®uny hdhdedgave a

largely water-free product, corresponding to the dry mass of
the invention. Analysis by means of HPLC-MS and NMR showed
that the product is composed largely of the diacetylated

5 sophorolipid lactone form with glycosidically linked fatty
acid (main constituents: sophorolipid lactone 65-80% by

weight, fatty acid 1—16% by weight, glycerol 1-3% by weight).

Table 1: Overview of adjuvants investigated

10
SLL Sophorolipid = Dry mass (solid)
SLM Sophorolipid methyl ester (solid)
SLS Sophorolipid acid form (solid)

Sophorolipid lactone form in mixture with
SLL-SLS |acid form, 50% in water
Mixture of 30% SLL + 30% H20 + 20%

SLLF nonanoic acid + 20% propylene glycol

Standard adjuvant as comparative substance: BREAK-THRU® § 240
{alkoxylated trisiloxane from Evonik Goldschmidt GmbH)

15 Table 1 lists various derivativesg of the fermentatively
pbrepared sophorolipid SLL, which were tested later on in
glasshouse trials.

The course of the derivatization steps was confirmed by NMR

analysis.

20 A
SLL: The SLL corresponds tb the dry mass of the fermentation
process and forms a solid whose sophorolipid content is > 80%
by weight and which is present primérily in the lactone form
of the sophorolipid (> 90% by weight).

25

SLM: For the synthesis of the methyl ester and ethyl ester,
SLL was dissolved in methanol or ethanol as solvent, and

subjected to transesterification at a temperature of 60°C for



dos.e/ ha (% Cato(r) none none 53% Cato(r) B(REAK- THRQ(r) 5240 50 ml/ ha
70% Cato(r) BREAK- THRU(r) 5240 100 nml /kha280% Cato(r) SLL 100 2@/0ie@080%0 abroad

Cato(r) SLL
3 hours by addition of NaOCH; or NaOCH,CH; (pH = 12). The

solvent was then removed under reduced pressure. This gave a

slightly viscous product which could be processed by freezing

and subsequent grinding to a powder having a water solubility
5 of > 50% by weight (m/m).

SLS: A 60% by weight aqueous suspension of the sophorolipid
SLL was admixed with 5% by weight of solid NaOH pellets. The
mixture was then stirred at a temperature of 50°C for

10 30 minutes in order to give, by hydrolysis, the deacetylated
acid form of the sophorolipid. The batch was then adjusted to
aHpH of 3 by addition of HCl, and the product was extracted
with ethyl acetate. Removal of the ethyl acetate gave a
residue which can be ground to a powder and which has a water

15 solubility of > 50% by weight.

SLL-SLS: In this case, the procedure was as for SLS, but with

the addition of only 1/10 of the NaCH, leading only to

partial hydrolysis of the lactone form. This hybrid form was
20 prepared with water to form a solution having a content of

about 50% by weight.

Physical properties:

25 a) Foam behavior and. surface tension:

For the parent structures, the foam behavior (by CIPAC Method
MT 47) and the static surface tension were measured in 0.1%
strength by weight aqueous solutions (on the sophorolipid

30 opreparation as present in adjuvant form). The surface tension
of the 0.1% strength by weight solutions was measured by
means of a bubble pressure tensiometer from SITA Messtechnik
GmbH, instrument: Sita online t 60; SITA online Version 2.0.
The bubble dwell time of the static surface tension is 30 ms.

35 The measurement deviation is about 0.4%-1% of the reported



200 g/ha 73% 20 In tables 5-7{ a dose is selected for the SLLF that
makes it possible on the one hand to cen@are the adjuvant amR0U900316 Abroad
relation to other . sophorolipids (SLMor SLS) - this neans the

concent r at i oribfm Figunes hdlhe pepsvneneirtomere pandiedh out 32 an ambient
- 200900316 ' a | uyant .concentration as well, in. which
case then, ﬁgae g%%ﬁﬁﬁg éﬁﬁ%ﬁﬁé‘o%ﬁgc¥+%&§§§oﬁh8W%l?{ﬁc?ﬁqﬁﬁﬁng%ﬁTe%u

75 g/ ha a.i.,fren chirparmddsireli®@hsspeans that 250 ml/ha of SLLF can be
conpared with 75 g/ha of SLM_ or 150 m/ha of the 5 SLL-SLS, which in
this case |i K&HEELEINERAI PAEDERBRIBIIN, PAOCECES witifndirson of

di f f er ent sadj yyaiH, l.vat | 41 ' | f |.Cl '
trials (12 djays af ?@?ﬁ%pﬁﬁgﬁogggt%@%f%‘ gég‘ﬁ%ﬁ%ﬁt&‘ gggfg 6965 ml
Adj uvant doseithahgf frotanytril%) flaBREMAKEL TEHRaeBB40 Hfinkited . 28ow-

foaming products are then defined here as those which exhibit

values of £ 80 ml after 30 seconds.

10 b) Spreading measurements:

The spreading'properties were determined using a pipette and
a biaxially oriented polypropylene film (FORCO OPPB AT-QPAL
from 4P Folie Forchheim in Germany). One drop of an aqueous
15 solution containing 0.1% by welght of the adjuvant, with a
volume of 50 microliters, was applied to the film. The
diameter of the drop was measured after one minute. If the
drop did not spread circularly, the average value of the
longest and shortest axes was calculated. The measurements
20 were carried out in an acclimatized laboratory at 21.5°C and

60% relative atmospheric humidity.



- SLL-SLS 150 nL/ha =75 g/ha a.i. of the SLL 5% - SLLF 250 m/ha =75 .
g/ha a.i. of the SLL 6% 10 m /ha Opus(t)2fone - 38% 10 nm / ha2@p28¢3)}6 Abroad

BREAK- THRU(r) S240 50 m/ha 69% 10 m /ha Opus(r) .
Table 2: Physical properties of inventive adjuvants/additives

relative to the synthetic trisiloxane BREAK-THRU® S240

BREAK- SLM SLS SLI-SLS SLL

THRU® 50% by
S 240%* weight in
water
Static surface 21.1 38.6 [39.5 |39.8 “135.2
tension [N /m]
Foam in ml (after |220 80 80 70 60
30 seconds) |
Spreading [mm] 70 8 9 8 10
5 * = Comparative substance - Organically modified
trisiloxane

Evaluation of the results from table 2:

Surprisingly, only a low level of spreading is perceptible
10 for the compositions of the invention, relative to the

comparison substance BREAK-THRU® $240. The formation of foam,

however, is significantly reduced for the inventive

formulations.
15 Performance testing:

For the use of substances as formulating additives, only the
physical/chemical compatibility with other formulating
substances is important; however, the bioclogical activity of
20 a substance as adjuvant is always testeg first of all on its
owrl, in other words as a tank mix additive. As a basis for .
this invention, therefore, the confirmation of the biological
activity is determined by means of tank mix trials in the
glasshouse. Described below are glasshouse triais which serve
25 for determining the improvement in biological action of

pesticides with added adjuvants in crop protection. From



X
SLM75 g/ ha 77% 10 m /ha Opus(r) SLM 125 g/ ha 67% 10-m / ha Qous(r
SLS 75 g/ ha 50% 10 nl/ha Qpus(r) SLS 1252% 7 ha 63% Opus(r) SEEO QQ316 Abroad

150 mM/ha = 75 g/ha a.i. of the SLL 44%
among the large number of pesticides, the fungicides

epoxiconazole and sulfur and the herbicide rimsulfuron were

selected as examples here. In order to discover the synergism

of the adjuvant, the trials below were conducted (see tables
5 5-7)

a) Adjuvant without addition of pesticide
b} Pesticide use alone
c} Pesticide plus adjuvant.
10
In order to be able to evaluate synergism, the results of c
ought to be better than the sum of a and b; see also Colby
formula.
In the trials set out in tables 3 and 4, only the influence
15 of different adjuvants on the efficacy of the pesticides was
tested.

Trial setup'for the curative trials:

20 In a glasshouse, the barley variety "Ingrid" (three plants
per pot) was sown in "Frustosol" plant growth medium. Three
weeks later, the leaves of the plants, measuring about 10-

15 cm in length, were inoculated with fresh conidia of the
mildew fungus Blumeria graminis f. sp. hordei (race A6) by

25 means of an inoculating tower. Two days after this, they were
sprayed with a spray solution containing the fungicide Opus®
{125 g/1 epoxiconazole) from BASF. The skilled person knows
such trials as curative trials. The amount of spraying water
corresponded to 250 l/ha. The dose of the fungicide was

30 10 ml/ha. The doses of the adjuvants varied between 50-125 ml
(or g)/ha. In the case of water-diluted adjuvants/additives
(such as the SLL-SLS), the dose is based on the active
ingredient content. This guantity corresponded to about

0.0025% - 0.5% by weight of the adjuvant/additive in the



10 m/ha Qpus(r) SLLF 67.5 m/ha = 18.7 g/ha a.i. of the SLL 45% 10

m/ha Qus(r) SLLF 125 m/ha = 37.5 g/ha2@&.+. of the SLL 58%20090030h8 Abroad
Qous(r) SLLF 250 mi/ha = 75 g/ha a.i. of the SLL 93% * a.i. = active

i ngredi ent

dose increase,..i e M iﬁ t ' any enhanced
activity. Th%gc%aéggﬁga# alr ggy‘gﬁﬁggﬁﬁgbggxﬁﬁ'a result, the dose of

the BREAK-THRI J(r) S240 (which in the case of this conmmercial product

is

10

15

20

25

30

Spgay- 20bg03Y 6 WAbehats FRraymarable ®ith stamdbedsediuntardts a

Table 3 shows results of comparison between BREAK-THRU® S240
and the sophorolipid SLI: at the same concentrations. Here it
is seen that the dose ought to be between 50-100 ml/ha, and
that a concentration of the SLLs of greater than 50 g/ha does:
not produce any boost in action. Since no experience was
available concerning an optimum dose of the sophorolipid,

75 mi/ha or 75 g a.i. (active ingredient)/ha were therefore
taken as a basis for further tests for the sophorolipid
preparations and derivatives thereof (see tables 5-7). In
certain cases, the adjuvants/additives were also sprayed
without fungicide, in order to examine whether the
adjuvants/additives alone would display a biological action.
When the spraying film had dried, leaf segments 8 cm long
were cut from the treated plants and also from completely
untreated plants, and for each variant 15 leaves were placed
separately on benzimidazole agar in Petri dishes (0.5% agar,
to which, after sterilization, 40 ppm of benzimidazole were
added) . After an incubation period of 14 days at room
temperature, the infection of the leaves with mildew was
investigated by estimating the proportion of infected leaf

area. This trial setup is familiar to the skilled person.

The activity of the adjuvant alome, of the pesticide alone
(i.e., of the fungicides or herbicides), and of the

pesticide/adjuvant combination was calculated, in a manner
known to the skilled ﬁerson, in comparison to an untreated
control sample, which was nevertheless inoculated with the

mildew fungus, and expressed in % control of the disease.



5 p‘rescri-bed by t he approved dose in the label), of 50 m/ha, can

i ndeed be seen as conparable with that -okdthe sophorolipids, 2fostw316 Abroad
g/ha a.i. Tabl e 6: Conparison of different adjuvant products and

10 mixtures iEyDsronentdl arfrangenede for dihe protdaysrafirdnls:
application) Fungicide Adjuvant code Adjuvant dose/ ha Efficacy (%
None BREAK- Trunf 5240 50 ml/ha 8% None SLL-SLS 150 m/ha =75 g/ ha

a.i. of the She BYeMNowe(Halllby?5Wehd/ A tivated under glass in exactly

the same way as in the curative trial. For the protective

5 trials, however, the plants were sprayed at about three weeks
old with spray solutions containing the active fungicidal
ingredient sulfur (Microthiol WG 80% sulfur from Stdhler),
either alone or in combination with adjuvants/additives.
Furthermore, in order to test for synergy, the adjuvant was

10 applied in the spray solution alone, in other words without
sulfur. The sulfur dose was 1000 ppm/l, while the adjuvants
were used in different doses (for doses see results tables).
The amount of spray solution was 250 1l/ha, and so the
adjuvant concentration in the spray solution was not more

15 than 0.1%; the sulfur dose was 250 g/ha. After the spray
solutions had dried on, leaf segments with a length of 8 cm
were cut from the treated plants and also from entirely
untreated plants, and for each variant 15 leaves were placed
separately on benzimidazole agar in Petri dishes (0.5% agar,

20  to which, after sterilization, 40 ppm of benzimidazole were
added) . The next day the plants were inoculated with fresh
conidia of the mildew fungus Blumeria graminis f. sp. hordei
(race A6) by means of an inoculation tower. An experimental
arrangement of this kind is known to the skilled person as a

25 protective trial, since the plants have been protected by
fungicide prior to inoculation with the fungi. After an
incubation period of 10 days at room temperature, the
infection of the leaves with mildew was investigated by
estimating the fraction of infected leaf area. This

30 experimental setup is familiar to the skilled person.

The activity of the adjuvant alone, of the pesticide alone
(i.e., of the fungicides or herbicides), and of the
pesticide/adjuvant combination was calculated, in a manner

35 known to the skilled person, in comparison to an untreated



=75 g/ha a.i. of the SLL 7% Sul fur 250 g/ha none - 46% Sul fur 250
g/ ha BREAK- THRU(r) 5240 50 mi/ha 68% SuBbur 250 g/ha SLM 75 qp0s0 % abroad

Sul fur 250 g/ha SLIM 125 g/ ha 90% Sul fur 250 g/ ha
control sample, which was nevertheless inoculated with the

mildew fungus, and expressed in % control of the disease.

Trials for determining the improvement in biological action

5 of a herbicide:

Under glass, blue grass (Poa pratense) was cultivated in
pots. As soon as the plants had reached a height of about 5-
7 cm, they were sprayed with spray solution containing the

10 Therbicide Cato® (DuPont, with 500 g/kg rimsulfuron). The
amount of spraying water corresponded to 200 l/ha. This trial
was also cérried out in other versions, in which the spray
solution contained various adjuvants as well as Cato®. For
each element of the trial, three pots were treated

15 identically, for reproducibility. The dose of the pesticide
was 10 g/ha. As a commercial standard adjuvant, the
trisiloxane BREAK-THRU® S240 from Evonik Goldschmidt GmbH was
added at 50 and 100 ml/ha to the tank. The dose of the
sophorolipids was between 50-250 ml or g/ha, meaning that the

20 use concentration in the spray solution varied from 0.025% to
0.1% by weight. This was done intentionally in order to
discover the optimum use concentration. Table 3 shows
comparative results between the BREAK-THRU® $240 and the
sophorolipid SLL at identical concentrations. Here it is seen

25 that the dose ought to be between 50-100 ml/ha and that a
concentration of the SLLs of greater than 50 g/ha produces no
boost in action. In the absence of experience concerning
optimum dose of the sophorolipid, 75 ml/ha or 75 g a.i.
{active ingredient)/ha was used as a basis for further tests

30  with the sgphorolipid preparations and derivatives thereof
{see tables 5~7). Since the dose is always calculated on the
amount of active ingredient, mostly 150 ml/ha is used for
SLL-SLS, corresponding to 75 ml or g/ha of the SLL.
Accordingly, the various sophorolipid preparation adjuvants

'35 are comparable with one another. In the case of the SLLF,



SLS 75 g/ ha 77% Sul fur 250 g/ ha SLS 125 m/ha 77% Sul fur 250 g/ ha

SLL-SLS 150 m/ha = 75 g/ha a.i. of the 3LL-85% Sul fur 250 g/200900316 Abroad
SLL-SLS 250 m/ha = 125 g/ha a.i. of the SLL 65% Sul fur 250 g/ ha SLLF

67.5 m/ha this active ingredient concentration is achieved only when

250 ml/ha of the adjuvant is used. The effect of the
treatments was scored 14, 20 or 30 days after application, by
the methods known to the skilled person. Here, the damage to
5 the plants as a result of the herbicide treatment is compared
with untreated plants, and the activity of the spray
treatment is expressed in relation to the untreated plants.
The activity was determined on each of the three pots per
trial. The average value was calculated and reported as

10 percentage of efficacy in the results tables.

Table 3: Compariscn of the boost in efficacy of different
adjuvants on fungicides (14 days after application)

Fungicide Adjuvant code Adjuvant Efficacy
at 10 mi/ha dose/ha (%)
Opus® none 0 46%
Opus® BREAK-Thru® $240 | 50 ml/ha 91%
Opus® BREAK-Thru® $240 | 100 ml/ha 96%
opus® SLL 50 g/ha 99%
Opus® SLL 100 g/ha 98%

15
Table 4: Comparison of the boost in efficacy of different
adjuvants on herbicides (30 days after application)

Herbicide | Wetting agent Wetting agent Efficacy
10 g/ha code dose/ha (%)
Cato® none none 53%
Cato® BREAK-THRU® $240 | 50 ml/ha 70%
Cato® BREAK-THRU® $240 | 100 ml/ha 80%
Cato® SLL 100 g/ha 60%
Cato® SLL: 200 g/ha 73%

20 In tables 5-7, a dose is selected for the SLLF that makes it
possible on the one hand to compare the adjuvant amount in
relation to other sophorolipids (SIM or SLS) - this means the
concentration of 125 ml/ha - but on.the other hand an



=18.7 g/ha a.i.
g/ ha a.i.
of the 511 91% -

di fferent adjiiaihsBROJESEFRN BREBACILSSH 28 HaYS,
Her bi ci de Adj uvant code

however,

A‘_]clllrgl uvant dose/ ha Efficacy
the ount of active sophorollpld ingredient at

of the SLL 64% Sul fur 250 g/ha SLLF 125 ni/ha =37.5
of the SLL 75% Sul fur 250 g/ hka38SLLF 250 nl/ha =75 @d® w316 Abroad
34 -200900316 Abroad Table 7: Efficacy boost of

%ﬂ %leﬂphagét L),

75 g/ha a.i., is comparable. This means that 250 ml/ha of
SLLF can be compared with 75 g/ha of SIM, or 150 ml/ha of the
5 SLL-SLS, which in this case likewise contains 75.g/ha a.i.

Table 5: Comparison of different adjuvant derivatives and

mixtures in curative fungicide trials

{14 days after

application)
10
Fungicide Adjuvant | Adjuvant dose/ha Efficacy
Code (%)
- BREAK- 50 ml/ha 2%
THRU®
5240
- SLL-SLS 150 ml/ha 5%
=75 g/ha a.i. of the SLL
- SLLF 250 ml/ha 6%
=75 g/ha a.i. of the SLL
10 ml/ha Opus® | none - 38%
10 ml/ha Opus® | BREAK- 50 ml/ha 69%
THRU®
5240
10 ml/ha Opus® | SIM 75 g/ha 77%
10 ml/ha Opus® | SIM 125 g/ha 67%
10 ml/ha Opus® | SLS 75 g/ha 50%
10 ml/ha Opus® | SLS 125 ml/ha 63%
Opus® SLL-SLS | 150 ml/ha 44%
= 75 g/ha a.i1. of the SLL
10 ml/ha Opus® | SLIF 67.5 ml/ha 4A5%
= 18.7 g/ha a.i. of the SLL
10 ml/ha Opus® | SLLF 125 ml/ha 58%
= 37.5 g/ha a.i. of the SLL
10 ml/ha Opus® | SLLF 250 ml/ha 93%
= 75 g/ha a.i. of the SLL
active ingredient

* a.1. =



BREAK Thru(r)S240 50 ni/ha 0% None SLL-SLS 150 m/ha =
of the SLL 0% None SLLF 250 ni/ha =75 g/ba a.i.

Cato(r) 10 g/ ha none

10

73% Catel0 g/ ha 5240 50 ni/ ha
From table 5 it can be seen that a dose increase in the SLM

75 g/ha a.i.
of the SLL 0%00900316 Abroad

is not accompanied by any enhanced activity. This was shown
already in table 3. As a result, the dose of the BREAK-THRU®

S240 (which in the case of this commercial product is

prescribed by the approved dose in the label), of 50 ml/ha,
can indeed be seen as comparable with that of the

sophorolipids, of 75 g/ha a.i.

Table 6: Comparison of different adjuvant products and

mixtures in protective fungicide trials (10 days after

application)
Fungicide Adjuvant | Adjuvant dose/ha Efficacy
code ] (%)
None BREAK- | 50 ml/ha 8%
THRU®
S240
None SLL-SLS | 150 ml/ha 9%
=75 g/ha a.i. of the SLL
None SLLF 250 ml/ha 7%
=75 g/ha a.i. of the SLL
Sulfur 250 g/ha | none - 46%
Sulfur 250 g/ha | BREAK- 50 ml/ha 68%
THRU®
8240
Sulfur 250 g/ha | SILM 75 g/ha 99%
Sulfur 250 g/ha | SIM 125 g/ha 90%
Sulfur 250 g/ha | SLS 75 g/ha 77%
Sulfur 250 g/ha | SLS 125 ml/ha 77%
Sulfur 250 g/ha | SLL-SLS 150 ml/ha 85%
= 75 g/ha a.i. of the SLL
Sulfur 250 g/ha | SLL-SLS 250 ml/ha 65%
= 125 g/ha a.i. of the SLL
Sulfur 250 g/ha | SLLF 67.5 ml/ha 64%
=18.7 g/ha a.i. of the SLL
Sulfur 250 g/ha | SLLF 125 ml/ha 75%
=37.5 g/ha a.i. of the SLL
Sulfur 250 g/ha | SLLF 250 ml/ha 91%

=75 g/ha a.i. of the SLL




' 91% Cato(r)10 g/ha SLL-SLS 150 m/ha.= 75 g/ha a.i. of the SLL 86%
Cato(r)10 g/ ha SLLF 250 m/ha =75 g/ ha-a3&.-of the SLL 88% 300900316 Abroad
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At selective dosages,

Conclusions:

the adjuvants/additives tested,

especially sophorolipids, alone or in combination with

nonanoic acid as co-surfactant,

10

gsignificantly improve the
activity of pesticides, especially fungicides and herbicides,

especially in comparison of their application alone and with

addition of pesticide (synergism).

Where the
adjuvants/additives are tested alone - in other words,

s0 to

speak, as a biopesticide, as claimed in US 2005/0266036 -

15

(tables 5-7), at the selective dosages investigated they have

no effect for the control of fungal diseases, or for the
control or growth regulation of plants (see table 5: SLL-SLS
or SLLF alone gave only an irrelevant 5% or 6% effect, which

can come about as a result of fluctuations in experimental

20

procedure) .

From this it can be concluded that the

sophorolipids, where not used in combination with pesticides,
exhibit no pesticidal effect. On the basis of the results
listed, synergistic effects can be said to apply between
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-sophoroli pids and pesticides, with synergi smbeing al ways present

when the effect found for the m xture exBBeds the sum of the 200900316 Abroad

i ndividual effects. This is the case for the substances under pi nning
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conpar abl e wi onﬁﬁ?cq%]f Y5 Safdat SERY §tW€F}08@Q@) or

may be super izortapon25tiderapumeesi of rséxaﬂ@aad cofbBmEwRE , Wik8ad he
sane dose (}QE%K% 3 This is surprising, because the sophor ol i pids do
not, like B IP ; 5240, exhibit a superspreading effect or
greatly redudéet ﬁelb]arfcaumﬂtaedsisoniba”dne:l'@pphtﬂ:aipwtmd aféect t he

ber hectare. TororeRabry LoTRbE (FP BT by She? B el o AT
appl i cati on Effésagy E%Tfﬁ?%?’f@{g&ﬁl ys a’t/aiiqgoibl acgerdinmt itheagermelaure.

Al'l deriystives of sophorolipids are active, though sone nore so than
ot hers. For instance, mnet hyI esters of sophorglypids 35 (SLM are

nore active t d phorolipids (SLS), both with
contact pest FZ% gesf : su fur?cg: é)Ohlagesbz: ci aﬁ@ havi ng systenmic

activity (epoxiconazole). The activity of sop oI i pi ds can be
superproportionally boosted in certain cases, where, in binary

systens, o he f%i f stdCi e '
|rrproved2®by“41%rg6ﬁ g%g%%%??lftgg%?%ag neogﬁtﬁénﬂ%%tjgﬁr agpgﬁ%s%éﬁ]

nonanoi ¢ aci ¢ref 8ELESRMPI @) Phushe RAIyERG 8lPped (SLL-SLS) at 75 g
a.i./ha activeel BabEcHENtpiERNLEME Hr\eleperaisady IhdRaest oknpastiMidas,

aCh' eved tOgets?)%rcz.gx\iitLyb %urﬁ%’i%agag ,mvghlf 3 Ir%' ggmp raﬁ:g Q u&t gblcgnm? rcial
standards (such as BREAK-THRU® S240), or may be superior to
25 the commercial standard, often even with the same dose (table
3). This is surprising, because the sophorolipids do not,
like BREAK-THRU® $240, exhibit a superspreading effect or
greatiy reduce the surface tension.
The application rate of the sophorolipids and/or derivatives
30 thereof is 10-3000 ml or grams per hectare, preferably 50-
700 ml or g/ha. This corresponds to the application rates of
commercially available adjuvants in agriculture.
All derivatives of sophorolipids are active, though some more
so than others. For instance, methyl esters of sophorolipids
35 (SLM) are more active than NaOH hydrolyzed sophorolipids
(SLS), both with contact pesticides (sulfur) and with
pesticides having systemic activity (epoxiconazole).
The activity of sophorolipids can be superproportionally
boosted in certain cases, where, in binary systems, the
40 efficacy of the pestiqide cannot be sufficiently improved, by



5 (‘44% fungi ci de plus adjuvant as against 38% fungicide al one), but
toget her with nonanoic acid (SLLF), w th3the sanme anount of amjgao®316 Abroad

sophorolipid ingredient present, i.e., wth a dose Qf 250 m / ha,
produces a Do@in! BE b1 SAPAANISbudil & BERBRG] 0odid Aleolt &g&gpfé
t he conbi nati gn of her bi_ci de ,and 10 sophaorol i nonangdi ¢ acl ave
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51. 10 2.
of active sophorolipid ingredient present, i.e., with a dose

of 250 ml/ha, produces a boost in efficacy to 93%. In a
herbicide trial (table 7), the combination of herbicide and
10 sophorolipid/nonanoic acid gave values comparable with those
for the sophorolipid alone.
Since these sophorolipids and their derivatives do not
possess any inherent fungicidal or herbicidal efficacy at the
dosages used, there can be said to be synergies between
15 biolbgical surfactants for boosting the efficacy of
pesticides, and the sophorolipids themselves can be termed
adjuvant according to the PSD definition.



5. '25 6. 30 35 The use of adjuvants conprising sophorolipids, !

sophorolipid preparations, and derivativds-thereof, as a cont0ooEERLs Abroad
of tank m x additives, as a tank m x additive thenselves, or as a
formul ati on addifysve, in each case with the function of the adjuvant,

for crop Protection and/or for the industrial non-crop sector. The

use as clained in claiml, characterized in that as derivatives use

i s made of séphofBfipid ofs pEFYVaThR GREIBTASIBpaseRIPIctinidFeast one of

claims 1 and 2, ghakacdetdigedrblathatorRdi n .S
sophorol i pi ds boost the %??iggc 5?%6g§?ig¥§e§§%h o&%%nE%%%%P%TK?S a
activity,5with thengricwient dpliatanhenidoseldianges pfad ke tadkuybataddias ve
bet ween 10- 3000 /[ha.., The use as clained in at_|east one of clains 1

to 3, characteri Z8SHEat OFndS ] AR HAIESE ctRecaeh case

synergistical l'y {Dgethes rulibeiseoati alayBfah?, ¥ Brdp protection
characterized in that the conbination of adjuvant and pesticide acts
synergi stical | y #rA4% fiorothe Hedustaisdsnpprdadp iseptedi.ent to

adj uvant of 1:120 to 30:1. The use as clainmed in at |east one of
claims 1 to 5, characterized in that as pesticides use is nade of
conpoundsd f r @m t Tiee gresumsotlimedeinbicisdes] , | Gseeidieir-desd of oMt as
regul ators and/or fungi.ci des or m xtures thereof, aor_ plant

strengt heners, n¥er EEntEe L dnarec OdnEPPherrikipid egtepp0900316

Abr oad

3. The use as claimed in at least one of claims 1 and 2,
characterized in that adjuvants comprising sophorolipids
15 boost the efficacy of pesticides
and/or enhance the activity,
with the proviso that the dose range of the adjuvant lies
between 10-3000 ml/ha.

20 4. The use as claimed in at least one of claims 1 to 3,
characterized in that the adjuvant and the pesticide act

synergistically together.

5. The use as claimed in claim 4, characterized in that the
25 combination of adjuvant and pesticide acts
synergistically in a ratio of active pesticidal

ingredient to adjuvant of 1:120 to 30:1.

6. The use as claimed in at least one of claims 1 to 5,

30 characterized in that as pesticides use is made of
compounds from the group of the herbicides, insecticides,
growth regulators and/or fungicides or mixtures thereof,
or plant strengtheners, micronutrients, and
macronutrients.

35



7. -The use as clained in claim®6, characterized in that as p[esti ci des

use i s made of contact fungicides, such-& -sul fur, and/or sSysig@®i00316 Abroad
her bi ci des selected fromthe group of the sulfonyl ureas and/or

systenic fundi-ci @Be Bselariddifnednin wladmés chatautdniizedoinsthamds

al so m xtures of _these. and ot her pesticides .=The use as_cl.ai ned
in at |east one B%Q%‘(‘g}cr%s ilsteolilg‘%% r% ctcé’ﬁt?‘ég ?W%‘F&?ierc’hesﬁﬂiﬁlﬁ/%nts
are used as addi su¥eer 1Qira/ReSkiystarid oidryi at HOH SeSIU <AS FEYH PERST ON
concentrates, capsul e suspensions, enulsifiable concentrates,

wat er - sol ubl e coHEewR rek édie sl famgheragsoped/euspotinmisi fuggicides

emul si onsgi n wat redi sl e e '

addi tion %o ot hergé]i%c\é\gédgcf su gtﬁ%n%%éses ?Jnfag#%ugjf’gézo#i Yo yd\/\%?sg%t to
99% by wei ght. 8ixfilmeesiseE aheckbaamidbtiherchastiéidesharacterized in
that the adjuvants are used in anounts of 1.5% by wei ght to 60% by
20wei ght. 10. The use of sophorolipids as clained in claim1 in crop

protection pgodughe f@sendAld1anfed 2 YRIiEhELetne dhSRAIARL 1 dsf-paner
or as wetting agent. 25 11. A conposition conprising a)
sophorol i pi ds anéharageneed ipi tht dpwr adijoveniahdrs ssedens vadditgisres

t her eof t ai nab L:.Ien I Opreparation, and at | east one
b) acti vg(?pest i c#‘%a‘? g’?’%ﬁ% Fefﬁ%'}m\\‘/{mf?%'c?‘nse%%F:%v?gos‘ﬁ?ffm&f)’ﬁponent (a)
has no inherent pestéminidlesactipstle susPpen20ORO03HMmIARFead142. A

conposition as clainmed in claim11 caonprising sophorolipids and
pesticides, char SEREFIAEFSSn PREET THRI YRSt FEPRaattEFSSca¥Lland

activity of the 39%5@,% itdrN kSsgb&RI’: dakan SHD ffiﬁfqg!_es
of the individual corrplonents. S%S. A clorr%(')s?%u:}gsn as g}na%vgngﬁfi na
| east one of cl afthspdrsitd el graghbescieporddren imhaddiéon to other

sophorol.jpids, derivatives thereof or the soph l'i pi reparatiqQns
arg presjéﬁt in S8448 s%ances, in amounts o f%%y Q\re(;.ggt go é%% %y
weight.

9. The use as claimed in claim 8, characterized in that the
adjuvants are used in amounts of 1.5% by weight to 60% by
20 weight.

10. The use of sophorolipids as claimed in claim 1 in crop
protection product formulations, as emulsifier,

dispersant, defoamer or as wetting agent.

25
11. A composition comprising
a) sophorolipids and/or sophorolipid preparations and
also derivatives thereof obtainable by fermentative
30 preparation, and at least one

b) active pesticidal ingredient
with the proviso that component (a) has no inherent

pesticidal activity.



10t he adjuvant, based on the solids, with a fraction of > 30% by

wei ght in the adjuvant. 14. A conpositi-o3 as clained in clai mod%00316 Abroad
characterized in that as hydrophobic substrate of the fernentative 15
preparati on dSe Ascomehsisfiohyds ockaimmds inf alaymdd domptasiyg aci d

esters, and/or f al-cohal s_or m xt.ures thereof. 15. A conposition
as claimed in at gig}éaos Ol&ﬁ)é'%ﬁf al&‘ﬁé? )%lfiﬁFﬁ' 2@1%“&?5%8@&? z‘gga‘t_i rFLne
that the sophoropéptitidaackirencady R adkivany on B chinf8sD¥ion is
unpurified formi) is present as a mxture of lactone and acid form
with an acid fra8¥edfflof-ieposhs %@@@?%ﬁhﬁeﬁéﬁ%anﬂe?ﬁ?ﬁiﬁh%dnyﬁ®ﬂ§hﬁd
a fracti of > 9 I ght of the lactone form I ch can be
solubiliggd by a%%ﬁggﬁgﬁg'of the pHto a |l evel of between 6 and 8, or
iii)is present as nethyl or ethyl ester, with a fraction of 1%to

100% by wei of the respective ester. ,30 16, A conposition, as
claimed in gﬁgr e%s‘f"“&%?él OB &fF rfs el 1852E chRastcosr PEdCT Al 49

sophorol i pi ds USE2J&ﬂﬁ&@%t@ii&@@ﬁﬁlQﬂm&h%héoééﬁﬂdkdkiﬁidéﬁvdefiﬁ%tives
-200900316 Abroad OR2 Formula 1
thereof or the sophorolipid preparations are present in
10 the adjuvant, based on the solids, with a fraction of

> 30% by weight in the adjuvant.

14. A composition as claimed in claim 11, characterized in
that as hydrophobic substrate of the fermentative
15 preparation use is made of hydrocarbons, fatty acids,
fatty acid esters, and/or fatty alcohols or mixtures

thereof.

15. A composition as claimed in at least one of claims 11 to
20 14, characterized in that the sophorolipid fraction in

the adjuvant in purified or unpurified form

i) 1is present as a mixture of lactone and acid form,
with an acid fraction of 10% to 100% by weight, or
25 ii) consists to a fraction of > 90% by weight of the
lactone form, which can be golubilized by adjustment
of the pH to a level of between 6 and 8, or
iii)is present as methyl or ethyl ester, with a fraction
of 1% to 100% byrweight of the respective ester.
30
l6. A composition as claimed in at least one of claims 11 to
15, characterized in that as sophorolipids use is made of

those of the formula 1 or 1la,



OR2 where 5R1 and R2 independeﬁtly of one another are either H or

an acetyl group, R? is Hor a nethyl, etHyl or hexyl group, 200500316 Abroad
- 200900316 Abroad R4 independently at each occurrence is a saturated

or unsaturated dival ent, branched or unkggnched organic group, R5 is

H or a nethyl group, 5with the proviso fhat the total nunber of the

carbon atons in groups R4 and R5 does got exceed the nunber 29. 17. A
process for preparing a sol ubHD agtone formof the

10sophorol i pids, characterized in tRat\hNhe | actone formis brought

into solution by fatty aci ds pr&dgnt justnent of the pHto 6-8.

18. The process as cl ai Tin clai ized in that 15as

fatty acids use is nmadefof the fatty t fromthe

fernentationFﬂg fafty aci ds added

HO
R*
OH
RO
O
Formula 1
OR2
HO
O
O
RE
RA_
Formula 1a
O
where
5 R' and R? independentiy of one another are either H or an

acetyl group,
R® is H or a methyl, ethyl or hexyl group,



additionally, the fat--’ty acids corresponding to the acid conponents of

the triglycerides used as substrates, selseeted fromthe group00900316 Abroad
consisting of tallow, sunflower 20 oil, rapeseed oil, safflower oil,

soya bean oil, p&fm bidepgralemckyr aeleadil occorvemdte did a shtweaisd oror

el se short-chain to nediumchain.cayboxylic acidc havin | kyl .
chain length of 6 tomﬁ‘tégﬁ%sﬁ ﬁmﬁeﬂzéf@?ghe@o%dgﬁgaﬁﬂ%&&%%%
the sol ubilized | actgrsyf,orm of a sophorolipid, prepared by a process

of claim17 or 18, |
R is H or a methyl group,

5 with the provigo that the total number of the carbon

atoms in groups R? and R® does not exceed the number
29,

17. A process for preparing a solubilized lactone form of the
10 sophorolipids, characterized in that the lactone form is
brought into solution by fatty acids present, by
adjustment of the pH to 6-8.

18. The process as claimed in claim 17, characterized in that
15 as fatty acids use 1s made of the fatty acids present
from the fermentation and/or fatty acids added
additionally, the fatty acids corresponding to the acid
components of the triglycerides used as substrates,
selected from the group consisting of tallow, sunflower
20 0il, rapeseed oil, safflower oil, soya bean oil, palm
0il, palm kernel oil, coconut oil, olive oil, or else
short-chain to medium-chain carboxylic acids having an

alkyl chain length of 6 to 22 carbon atoms.

25 18. A composition comprising the solubilized lactone form of

a sophorolipid, prepared by a process of claim 17 or 18.





