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invention relates to a use. In particular, the present invention relates to
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generation in a foodstuff system when said foodstuff systemis heated. ACK
ROU 10 Present day consuners expect conveni ence foodstuffs to be capabl e of
bei ng heated quickly for consunption. There are various nethods avail abl e
for heating foodstuffs quickly. Such Ye¥hods can incl ude suspendi ng t he
foodstuff in water which is of sufficient tenperature to satisfactorily
heat and/ or cook the foodstuff, e.g. boiling water. O her nethods include
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m crowaves, i.e. by pIaC|ng the foodstuff in a mcrowave oven. Such net hods
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systemresults in the formati on of bubbles and/ or foam As a result of the
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This increase in the total volume of the sysiem being heated can be troublesome. In particular,

the volume of the system can quickly exceed the volume of the container used to cook the
foodstuff. in this instance, the bubbles and/or foam can boil over.

35
The loss of liquid due to the overflow of bubbles and/ or liquid can lead to the volume of the

liquid in the container being reduced and the container effectively “boiling dry”. This is clearly



Al so, where the foam does spill over fromthe container in which the
foodstuff is being heated, it 25 can be burnt onto the surface of the
cooki ng appanetusssiased to heat the foodstuff. For exanplrel/Btvaz/esiasstove i s
bei ng used to heat the foodstuff, foamwhich has overflowed onto the
surface of the stove will be burnt onto the surface of the stove This is
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i nducedsfagaoblg@ner ati on in a foodstuff system when said foodstuff 30system
is heated, wherein the conposition conprises a fatty acid ester of

propyl ene glycol and pol yglycerol polyricinoleic acid. In a third aspect of
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can also be seen when the foodstuff is cooked in & microwave and foam is projected onto the
30 inner surfaces of the microwave. This foam results in a residue which is difficult to remove and

may leave unpleasant odours in the microwave.

US 2006/0121168 discloses the use of a three component composition comprising salt, instant
starch and at least one surfactant as an “anti boil-over” composition. Acetem is mentioned as

35  the preferred surfactant. Acetem is an acetylated monoglyceride.



For ease of reference these and further aspects of the present invention
are now di scussed 5under appropriate section headi ngs. However, the

t eachi ngswonder13eash section are not necessarily |imtes#crasmaghsipsn ti cul ar
section. DETAI LED DESCRI PTI ON 10i n one3aspect, the present invention
relates to the use of a conposition to control the degree of heat induced
foam generation in a foodstuff system when said foodstuff systemis heated,
wher ei n e HEEGRPEsIFPFBHT T SgrTsasias Gt addPEkitosr! afﬂ@wﬁép% e gl yeof .
Heat i nelixed sEQam@enerat) oo ddkrAecendbng toniditiops @8ent nunviend!i-en, hdzher e
is provided the use of a conposition to control the degree of heat induced
f oam géREFEPTon in a foodstuff system when said foodstuff systemis heat ed.
20Heat induced foam generation, as herein defined, refers to the bubbles

and/ or foam generated from a foodstuff system when that systemis heated.
Thus, WinRoaoT BCH 11 SPSet PETRES: BeroT S SRPOPT BB Ha ey BE 1o
gener ategrwmrchedroc peasevehe 4 ebadtu ostkre wokn thie ifepdstayblensy skar.
potentially leading to the foodstuff systemrising over the top of the
contai ner used to heat the foodstuff. This is also referred to in the art
as "boidurmevery. At Ts ndunies ReapigeneEation and 25boil over are used

i nt erchangeabl y t hroughout the present disclosure. An agent which controls
boil over may be referred to as an "anti-boil" agent. It is noted that the
heati P?‘h@{)prééiwt fm@mﬁinuéfat@wattﬁémmem e@ﬁpctmmgm ohihatihd b@gr:é@@dswﬁmdmyst em
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t he foedsiputificrsysteitets thvaiadetior dferpsiakuyhest. ot her than 100 C incl uding

| ess than or greater than 100 C. It will be understood that the term
"control" includes reducing, preventing, inhibiting, suppressing and/or

t er m nat hag Hebe quredirefy ésunaf thaeabmbodtieed chiopmifdai bropyieng dhycot Rty acid

f oodstuf f. system whe 5heat.ed. . | n,sonme .i nst ances he heat -induced foam
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heat - i ndupeding aanruti fobddie, coslit dbdaatlift imneergedeiateliquk beditor bhamturé ofe liquid
anti -baqi l gggn% mer&.add@d.kiMD 2012/ 131513PCT/ 1B2012/ 051157 It will al so
be undePFEEIHAT HRE LI f oant refers to the manifestation of gas

| i berated fromthe foodstuff system The term"foam' therefore also

i ncl udes  bubhl es or. ot her descriptions of gas |liberation. such as blisters
etc. Faoaet i sySTalbiebert it §F o BF <EBeFRG carPERio oo R ufrd b
sy stensucefsefudly tontam healystieradcioaprdesieragoriin hesystant coastsingfa tauid feodetm, and/
or a fog uf f en_conpi ned, coated, or_.imrersed |n Li gui.d. i
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ani mal dicaidd i s intended for that purpose. The foodstuff nmay be solid or
liquid. in sone cases, the foodstuff nmay transform during cooking froma
solid to a liquid. Furthernore, foodstuffs conprising a conbination of
| i qui d Taedcfsel indoreoaqpenioitibe araseal iserding dmgra $s prbvidyd tireussr gseenempesit@nttoon.
Thus, reference to t term" tuff systent i to. i
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additional liquid and a foodstuff which conprises both solid and Iiquid
conponents. 20 Exanpl es of foodstuffs in which the use of the present
i nvent ilore segondeasprpl ofythe prasd¢nidevenbon, there soprovided thed use of |i campasdiod|tes,
pasta, C%Hﬁ‘gll A2 dggpe%r&r“e’at Rty fo&ﬁpger%rﬁgtlolrﬁn %tl%odstﬁf?‘égs%rﬂlvﬁ'%n ShEWdstufr
dressi ngs, gravy, beverages, ready to eat neals, cheeSe sauces, pasta
saufes,syseaps,heatadi whdes) thamoimpasiten toopiises edaty gcid eeige thplopyendeling and
pul ses, | I - 1s,...0at meal 25based foodstuffs, toppings, such as
custard?m@gégkfgﬂgﬁﬁﬁgé%?%g} and any of the above when in a dehydrated,
powdered or condensed state. In one enbodi nent, the foodstuff is selected
fromthe agtrh%'%s@@c@%'f el DSt ir(x)eﬁﬁan, Rooed liseﬁr’oviggﬂgﬁ% uSASSLEG ESsiticht 8 WRntrol
dressi ngs, gravy, beverages, ready to eat meals, pasta sauces, soups,

the degree of heat induced foam generation in a foodstuff system when said foodstuff system is

35  heated, wherein the composition comprises a fatty acid ester of propylene glycol and a mono-

diglyceride.



30mari nades, narinaded food products, vegetables, beans, pulses, lentils,
desserts, toppings, such as custard and the |ike, and any of the above when
in a dehy\doat)ﬂdl,slzncW\Uered or condensed state. WO PCT/IB2012/051157

2012/ 131513PCT/ 1B2012/ 051157 6 I n one énbodi nent, the foodstuff is selected
fromthe group consisting of rice, noodles and pasta In one preferred

enbodlnent e_ foods a d f
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conbi nation of rice, noodles, and/ or pasta with a |iquid. I n one
enbodi nent, the foodstuff systemis a conbination of different foodstuffs.
For exdwopleese bhesfémade ﬁteaéfar@y@ﬁben apgciseofdhe prsienainventianf aneasiva dsndssed
veget abl i a 0 d apd. v bl es In
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or noo@ba&waW&énﬁedh@eédkﬂﬂﬂqmatsmﬁmnnherentIy a solid, e.g. pasta, then |t
is typically imrersed in an anount of 15water sufficient to at |east
conpletely cover the foodstuff to be cooked. However, less liquid may be
utilizeETHELARCESHaRIPItNsat i sfactorily heat and/ or cook the foodstuff.
Thus, in one enbodinent, the foodstuff systemis selected froma

conbi nati on of one or nore foodstuffs, with a liquid. In one enbodi nent,
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f r om 10vikraiothE0@0MvEiiof chingdas.a iy otid ceiehotbraryiene giterie the foodstuff is a
solid, the foodstuff is conbined, coated, or inmmersed in from10nl to
5000nmL of liquid. In one 25 enbodinent, where the foodstuff is a solid,

t he f odd=r inoticedsfogomdsinaesdioncoat ed, or i mersed in from 10mto 1000nl of
liqyid. I'n one enbodi ment, where the foodstuff is a solid, the foodstuff is
conbi ned, coated, or imersed in from10ml to 500m. of liquid. In one
enbodi renordingtetiee prireerft dv@stiar, therg isspredii¢dithetune of asawpesifion to C@OWiﬂﬁ@d

coat ed i : uﬁﬂ%@
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i mer ségaied. from 150m t o 400mL of I|qU|d. I n one enbodi nent, where the
foodstuff is a solid, the foodstuff is conbined, coated, or imrersed in
from200mto 350mL of liquid. In one enbodi nent, where the foodstuff is a
sol2ld, Hq@éinnoo@%toamganera@omﬁ&t@ﬂem cletnastirefers 1 theerubblgsiandf erdrepsoAtrates
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imersed in a out 50mL of d, 17 n one enbodi nent, wherée the foodstuff is
a soI|@ONPM@Wﬂ@bG%ﬁﬁ¢¢@iEﬂﬁéﬁb?ﬁ%§m|é@&ﬂ%d or imersed in about 100m of
quid. in one enbodi nent, where the foodstuff is a solid, the foodstuff is
conbi ned, coated, or |nnersed in about 105mL of liquid. in one enbodlnent
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a solid, the foodstuff is conbined, coated, or imersed in about 115nilof
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where the foodstuff is a solid, the foodstuff is conbined, coated, or
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35 heated. in some instances, the heat-induced foam generation may not be completely

eliminated; however, the generation of heat-induced foam will be controlled to a greater extent

than if no anti-boil agent were added.



I n one enbodi ment, the liquid in which the foodstuff is conbi ned, coated,

or immersed in is any 1l5suitable liquid for cooking and/ or heating a

f oodst uf fworo12dmi1zise enbodi ment, the liquid in which thecraszar/difisi s

conbi ned, coated, or imersed in is water. in one enbodinment, the liquid in
whi ch the foodstuff is conbined, coated, or inmmersed in is water and/ or

m | k. Where the foodstuff is inherently a liquid, e.g. soup, then it nay be
heated either on its own or 20alternatively with an additional I|iquid.
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gj id may be present in an anobunt of about 25nml. In one enbodi ment, the
addi t i Ghab, refegericd torghe tben (foedsult sysienarheasio vefersdd a&bmjtooﬁﬁznﬁalolna #adgid WO
2012/ 1315 B2012/ d n be
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addi ti On% !‘.%%” d may be present in an anmount of about 125ml. in one

enbodi en 'he additi onal | iquid my be present in an anount of about
15af1, fin one 5enbodinent, the additional liquidis vvater. In one

enbodi i nd/
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of the dedpdistedf powderéd omcmldemedlweL to about 1515000L. In one embodi ment ,
the vol une of the foodstuff is from about 5000L to about 15000L. In one
enbodi rrent, the volune of the foodstuff is from about 5000L to about
10000L.!In Fag¢ eynbadingne $hacioed T [sragipelasiieony thpcasbuRoisistipg ekiast ndedlempisia,
relate AN ﬁé%r& I t nduced
f oam gztr?é%arztﬂig gnéf(?\ﬁs gt?sgm Qr@?\?’ tg%/\g%}%%& ngléé;ié%f Oé%?%&t%%a%%{ggn& |S|s heat ed,
whéfei nnarinedes mpaykiated ipod onpritictse segetdlies, peard, gulses, éentist dpssepy! tepringg. ycol .

A fatty, éﬁbg chsh ran%fth@m%‘?)éb&@ﬁ%&#t}ﬂ&%ode%ﬁ&? ih %%hb@r%%d”p&ﬁdé?@& BY a
derivati ormed as a result he conbi nation"of one or nore fatty
aci ds wonfensed state.nore propyl ene gl ycol units. Propyl ene glycol

(propane-1, 2-diol or 1,2-propanediol) has the follow ng structure:

In one embodiment, the foodsiuff is selected from the group consisting of rice, noodles, pasia,

35  casseroles, stews, dressings, gravy, beverages, ready to eat meals, pasta sauces, and soups.



OH Thus, it will be appreciated that propylene glycol can be conbined with
one or nore fatty acids through the free hydroxy groups on the propyl ene
gl ycol unwo20/MBosimn a fatty acid ester. Thus, propyl energirysmi2/bhausy acid
derivatives may al so be referred to as®propane-1, 2-diol esters of fatty
acids. WO 2012/131513PCT/182012/051157 Fatty acids are well known in the

ail. The y et t he

ot oper 11980 SopRwey, FEBRIT Ehei S e it nRee B kb FRUS Ad Fat oy
chai n, petis. degnepretdrresiadroyaairnati, thafbdshé ippegance of any substitue,nts on
t he fatty chain. Exanples of fatty acids are palmtic acid, stearie acid,

oleic acid, and ricinoleic acid. S One exanple of a fatty acid ester of

propy! émengbybodimiest, m@pycﬁﬁmfesgfte;m ofaymeramtcé dreat®vé RENB)LITs Pompiykedneaifdy col

nongst ear i pat i r ycol .

Pr otg)yl gﬁﬁmgrsgglm B (ﬁug(gt @}r At e %tﬁ%%ﬁqq o nggtteﬁ'g E&gﬁ@@ﬁ 2) 16- CH3
10CH Asomblriatn@eoftm@enmmanqh(rcmpyf;temeth@ po@l. di stearate has the foll ow ng
structure: 11 (CH2)16 --CH3 C(CH2)16-CH3 15 The fatty acid ester of

propyl ene glycol use in the present invention may be a nonoester, a diester
or a mixboe embbdimendthegodddiff esten & @fzorpbio@idnezfefif@fem@:todsfﬂffstﬁetrexawnme t he
fatty 0 r L, t he
ratty o freBs e Ser b R ERErt R o e AR AR o L P e e e
glyﬁol or Bonowieanpice/egpiebpyl ene gl ycol nonost ear ate 20 can be 1 propyl ene

gl ycol nonostearate, 2-propylene glycol nonostearate or a m xture of 1-
propyl ene glycol nonostearate and 2-propyl ene glycol nonostearate. Likew se
f or ot hepnerembeditrent tiof fopdopy bstem ghyipddes i eyt cancipests, rohoestogies. of

propyl ene glycol, 2-nonoesters of propylene glycol or mxtures of 1 and
2-nonoesters of propylene glycol. 25In one enbodi ment, the fatty acid ester
of pr opyheradheylopdeibif issnkzeremitycestligr e.gl pestdhasmibiedymeatly jmmbesefi ént awa@@ur@t @st er
of 9r0waft§rrt%ffme%tfa' at aéastc&fh@éfe covbiinBrddiRIAABBE colIAL E HARYEL RecBigest er s

or nonoesters may be prese wever, ese shou consi ere as
havi ng raeyntegt etﬂuzesf aeﬁé@@tsawmo saztefat;mmdmatt Ro@.or cggk the foodstuff.
2012/ 131513PCT/ 1B2012/ 051157 10 In one enbodinent, the fatty acid ester of
propyl ene glycol is a blend of nono and diesters (a nono-diester). In this
enbodi néws, inohe embaiiment, g toatstyff bystem i3 esiested hom f covminatipp of efie esmere and

up to 90%-fst fith 8?}@%.’ 'Irfaor% rﬁ@od}/ﬁtgﬂnﬁt@%&{stuf Lot | ?%re%&ed'fr[onpge
y be at

enbodi nment, there eas one pe of ester and up to 95% of
t hélot htemblr@.tlgn o059 eronwe f Bee, NSogles, et Pestaswithadiageef erred enbodi nent, the
fatty acid ester of propylene glycol is propylene glycol nonostearate
(PGVB) which has a m ni mum of 90% r nonoester. The fatty acid ester of
pr opy| dmengegpbedimeal wilesothe degsisiuiids a selithihaiwpeff isfcomibines; epated.at't y aci ds.

10Thus R8s da}f1 b me t@%(ﬁf@nﬁ?&f R{RPYIh&Re g%%g%edf%ebﬁ tHé @b&%&f?fs a solid,

nprlSIH | er ent att acl I n one I nent acid ester
of br oyt %@éstgffmqmm@ecbpoatg@ A TAMEIEB A E0. PTHHRO0OTP! B He B o

di hker bo@ﬁgerﬁ‘r\ﬁne?éltf?é:ﬁ)s n%f’f §r9 é’c‘:h@”tﬂef%‘s@%l&n&h@d \@aaree & .me’mad .Ht eger

bet ween . In one e I ment nis an I nteger bet ween

one enti@ih h@ﬂ'tto 1ﬁ0@f§| fdindigt érione eRPeimenty where the fOPQSthIfls a golid, l@ foqdﬁtufﬁ5
16, 1743 &gfnbfﬂrgd c%gtzedzcllq m%%rs%n%n‘?fbmf'to‘ 59@?! (ﬁ”igﬁfg' ﬂ?oﬁe er?ﬁoocﬁméhtaﬂlﬂer% i's

-00- (CH wher e I's selected from®6
the foodstuff isa sohd the foodstuff is combined, coated or lmmersed in from 100ml to 450mi

of liquid. In one embodiment, where the foodstuff is a solid, the foodstuff is combined, coated,
30  orimmersed in from 150ml to 400mi of liquid. In one embodiment, where the foodstuff is a solid,
the foodstuff is combined, coated, or immersed in from 200ml to 350ml of liquid. In one
embodiment, where the foodstuff is a solid, the foodstuff is combined, coated, or immersed in
from 250ml to 350mi of liquid. In one embodiment, where the foodstuff is a solid, the foodstuff
is combined, coated, or immersed in about 10mi of liquid. In one embodiment, where the
35 foodstuff is a solid, the foodstuff is combined, coated, or immersed in about 25ml of liquid. In
one embodiment, where the foodstuff is a solid, the foodstuff is combined, coated, or immersed

in about 35ml of liquid. In one embodiment, where the foodstuff is a solid, the foodstuff is



12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24. |In one enbodinent, Y
is Hand Xis -CO (CH2)n-CH3 where n is selected from6, 7, 8, 9, 10, 11,
12, 13, Mmo20B131463 17, 18, 19, 20, 21, 22, 2523 or 24. pcm/iBra2/estsdi nent,
both X and Y are -00-(CH2)n-CH3 where n is selected fromé6, 7, 8, 9, 10,

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24, where n for X and
Y may be t he sane or dlfferent 30 I n one enbodlnent at |l east one of X and
Y is - 0OnpickR )RS ERROVIRERESHH NS G0Rt sGEihef e RTed AL 20 ARt RedBther

of X apd; ikiSinElioddaene enbiedh meated, atinheasdd iRReoef 108raBigYid. Snvhe-
(CH2) n- CH3 ere nis an integer between 12 and 18 and the other of X and Y

is H. ﬁ‘ﬁibéﬁ@f‘ﬁhﬂt@ﬁi’%ﬁt@@%t“‘ﬁl“%a§9§%ﬁ@ iepdsiuihisrorhined. gerieep )y Tels\ihere n
is an b@éﬁgﬁ&npﬁttw&n ﬂ-én@éﬂbgmeﬁﬁﬂwﬁé@ﬂ@m%ﬂ 8203 @%]-t’b5&sttlﬁ- 318 and the

other of Xand Yis H in at east one of
-, 0D- (e@mt@%%t%@rmﬁt@d ’T@bﬁ%‘ t@ﬂ%@%t%t Bpn%eat?ad@%ﬂ% Wftefe iﬁ@t is

envi sagedsiiad 2 thel akavyelENkiconemhel addayedet demarayd m@mt wRblediQnd. In
unsat ur at ed, and/ or 55ubst tuted or unSUbStItlflt ed. Wiere the fatt gld is

unsat uPat 6@POF HENHBMBI% tﬁé@%t%@aﬁ@w PRy B e 0orOqiHE F FRRE S
Corn;I I gw?@%dugmso@trbf n8d. e{mﬁ@ égﬁtﬂi]tcd méma,vtt@st% @@ﬁﬁut?%t@fsoh@r m@rt@tméttﬁmlg gl ycgl
IS i sti e or exa e, the a ester o en co my e
di stil P%b‘ﬁ?%ﬁ??@qegﬂmmt‘%?e%ﬁ@%@ﬁ gt liquigt ﬁfh%”ee%g%‘?% ﬁ?‘%etx? att y aci d
ester efodpiLapys enry, Qte)ﬁ@@cﬁstufﬁts%oﬁibm@hﬂ @j‘@@cgbymher@@dm ﬁﬁ)h@?;ﬁ@ﬂhl@f@dﬁﬁd

enbodi nent, the fatt | ycol .is a | ene gl ycol
rono. eSTerbRREIEET e P A Bt 8 SERAE BRITHE SW%@&@@%@&W@%S%WO 24
car bonjade 304+ dneguienbodi ment, the fatty acid ester of propylene glycol
is a propyl ene glycol nono ester; wherein the fatty acid chain of the nono
ester has from 10 to 18 carbon atons. In one enbodi nent, the fatty acid
ester tn;[ oy @twdl»memg‘lmseqmlutdi is wiﬁl’cﬁlﬁ%é 2oesigl teoamlmb"nmpf ﬁdsaem at enméhedfaistanyaci d
ester of propyl ene co oyed i.n .use of the sent i nvent may
oV 5t i P B SRR T e e A s BT Bue aBFoiBER o bHET b R
accor ditRgobesttifepapnendadcsadd, vr guhaekbd mes walbi m b emb@gmedt tHehiguidanty aci d
ester of  propyl ene_gl ycal be prepared as. a 0Siti n which is

sui t abl"g %&ﬁ@gsﬁ*‘ﬁ% %%@%%?}égatﬁ?ﬁc%"gmﬁbse?én Pl %ﬁ%‘f@%m Ui del i nes.

Al ter natlvely t he fatty acid ester of propyl ene glycol may be prepared as
a corrp n whi uent | Iut ed t once ntration which is
sui t abI edcggdﬁ%&f 'ﬁ mg/fag’qéf@ic&gd? t‘@n '%Wrﬁ%ﬁﬁ% g4 PS8 G nes .
3020n @n@memu;dwmm addlﬁtﬁtaumﬁud)fvvhém Pr @ROAI hlq\mtnt peasenayithetp I!uqmd a

corrp05| tio ich es at, |l east Swm. % f aci d r pyl ene
o yeor oqen e GsBaTRURDE oites E8%G Mol b Fo Rt T g Rhar Yy °a
conposiche @mbobinami, (tmracﬂdtmm tatuud @apbe bhsent |Br’caﬁa1tﬂqzjnanﬁfd)nestbm ’ﬂOtfnt for opy| ene

9L 4obfy 0 USRS TF SRR SR RTRRIER b BBl

conpri ﬁesﬂ at 5d0easin JGvwembddihantt theaddttiou@ﬁsqtmd ofaypreopyset @ gl groolnt of fromne

osition S % f at t aC|d est r of
oraso] BRateadlt: SR Ih e RnBaTERT TR RlobBRT hur iy b8 7 hftolfi
2012/ 13bbilafeoT. Bmﬁ%mo%ltt:&ﬁejemﬂodwﬁnt EtBe mtidutt@r&all Bdquiy mag ibd pesteef inain

ropyl en osLti,0 r. t 60
\F/)vt ' pg//o @gﬂt@ ;Xig‘{o&n %t%ceuéﬂala %r%b@ orfe frﬁ) t?tiej ﬁé&goﬁaqg&u& ?r} ?/ b% rése%?
conposiir awamcontarf freesakatt E@a@b 5@0m1t ﬂ%’té amby:dmar‘tﬂ tes bevitiafal hmmi)iy!be he

lycol . In _one e 0, o] t o) %fatt
act a cdrer SR AIRIALEER Y obaR STRORL T GRTRRbGRRofh, neaBaliafiihyg™ T2t Y
conpri sess &t prbemttn a@amOur%dt aotmyabaoci thrase é00rof pnopyh@nelmynyéiaﬂ additonahe

ermbodi TR0 md 1% &8%3%4 L an &@%ﬂrstnsab%gémw%ty o ttstégmaga. ofiE WL of

propyle e dl OSI I'on con a fatty
aci d esuéitiond! hpmudmelyéiwaorgtse;mm an ahagnt of ﬁomra@oem&@ml teA@0ntlhér end s provi ded

neat -1 eanRdne By sERIChaF AR mel cB RN P UL of S Bl ok P T ©
syst emlin snaetmeadue@nt thre additoneegaiddpay b@p@ssmtnmngn emn‘t gfatonyalgfut 250mi to
C%@S' %t()%m‘ﬁﬁ Sﬂ%%lohéﬁm%kt tHesacgﬁt é)ngﬁ@hjgf %’Ol?rebgt%sgﬁt%bﬂgntopﬁttof aBoQtdﬁHn]ii' ap to

nent nts may also be present in
t he commeamhodmnermrtbwd@tzbnathmuud ey &g Pegsientih aolmmeunt et dlxut 23mbflin phe

ConpOSietrtiub%'ain%n?, tﬂggdmﬁ h(ﬁluéj Xtay be present in an amount of about 50ml. In one



15affected by their presence. In one enbodi nent, the conposition enployed
in the use of the present invention is present in the foodstuff systemin
an anountweuotr/3ia8 t he anount of fatty acid ester of propgBEnzoghycol
present in the foodstuff is equal to o8 | ess than the recomrended gui deli ne
daily amount. 20 In one enbodi nent, the conposition enployed in the use of
the present_ invention.is present in the foodstuff st i n . an_anount of at
| east §B%l9fj' %&5%@%%{?&@%@?@%@@%%%W@”&WO%O%@@%@"BQJGP%WNem I'n
one enbaticormdn:, théad@indAORdUid 61y eapkensatinian dnieintseatiut tt@nipnesent
invention i.s present jn the. foodstuff systemin an gnount_of at |east about
0 656 weph TR Sacichet FEPRRDE GreseB Mt sha et Saaodf b one
enbodi rRbdintdre, the apdisdrsl uicmal oy etedent e aseindbf 4dueit ps@sient ocheivention i s
present in the foodstuff stemin an anount of at |east about 0.7% ww
based 8H“HDHE“‘%”&J§?8§@F% ﬁ%‘\”é PHE$00dst uf f system In one enbodi ment, the
conposition enployed in the use of the present invention is present in the
foodstuff systemin an ampunt. of.at |eas out, 0. 8% w w based an the total
wer ght Topnd KEbFkaS: Bk AL PR AL snE Sk EaRYl e a8 808e Pon

enpl oy eésbdstuftihe iruse ahbddiesftr esentlitibnaldintit enwaisr pn@@sentilki n t he f oodst uf f
systemin an anount of at |east about 0.9% w w based on the total weight of
the foodstuff system In one enbodinent, the conposition enployed in the
usegof it bee pmesdinient, hvemds @nhé sreperedertiidmisteheldvedds buik focslyseémnetion an

amount _of at ast, about 1.0%w ased on.the total weight of, the.
Foodst drreEhs BT e e 5015 el Rt Bt 15 e B R B g o Fowap
f oodst ufificsySbger viitmes amagivbadide it gnet drebaidnpdsihk ivolrengltioyeddstoff isheoruse  of

th t, ti ' t inth d ff i f
From o0t ‘T aoarieneodes e gubA AT hE PP B B BhATut B PRKaber
syst emto birowdri60@dtb ddione rimbotiineent, dip s utne oh therfpdaspdtis ifront deut $@00f totabeut

present, .javention i s .present. in 0 f.f Sy i from
bagt 1obR b dne sTuBb it uat DabBE o ARBhI RARRRbR BRu Rl Frqooe
syst emin bne embodimeaditmeviiiymé bethe doqaistifitis GomeanpLiDyEDLItm abdeg 106@0lof t he
present invention is present in the foodstuff systemin an anount of from
about 1% to about 2.8% w w based on the total weight of the foodstuff

Ssyst emFatipy aoidesstamd othropyriene gl conposition enpl oyed in the use of the
present invention is present in the foodstuff systemin an anount of from
about 1% to about 2. 7% w w 10 based on the total weight of the foodstuff
sy8temTherpreseait ewbaiinelates tbhHbe ossrpbs coinposidmploapetiol the dhgrea g heét indieced

presen nv i, I 0 n f from
bout 19T SRl 37 R LB S RSP e SR AT o e
syst emcoimpositien esrhpriier@rfotty adid estenpiasopyiens giyqol.oyed in t he use of the
present invention is present in the foodstuff systemin an anount of from
about 1% to about 2.5% w w based on the total weight of 15the foodstuff
syst emA faity wicld| esber dppomtsnataitol tshiefingd bereinoés baing ¢ decivelivedorsredodis prregwil ene
gl ygol S . | i f f emw | |
denana DURrEbaRARr 8fe el A0y o il off ofMEre PORMMI INSY BT St 11 the
conposition and the anount of the conposition present in the foodstuff 20
system C LIk or 1 0 wfatty acid
ester onra- r%ngm&é%%& nggﬁ’zbi Lg%é npoél%jﬁﬁg?]ﬂfesfbmé %t%q\%t he foodst uff
systemin an anount of at |east 0.5% by weight based on the total weight of
t he foodstu system the anount of fatty acid ester of propylene glycol
presentHé»s/at St about 0.05% w w of the total foodstuff system Where
the conpositionjconprises at |east 90% w w fatty acid ester of propyl ene
glycol, and thel25 conposition is present in the foodstuff systemin an
anount of at | €88t 0.5% by wei ght based on the total weight of the
foggstuff system the anount of fatty acid ester of propylene glycol
present_is at |east about 0.45% w w of the total foodstuff system In one
enbodi neWE, t HePS apArgeialed hat oraylese icahFAeRR cmiEsy Witk opp &5 B fa s

f oodst Hﬁr‘ﬁ)u%}yiﬁeeﬂﬁéé RydrEx28rodp® BAtthe bropl/iché aBicorluic Bmd Yo ityaliasetromhtse
total weight of the foodstuff system In opne enbodinment, fatty acid _ester
of - pr opyPRARRCGIIYRObTAtY GO SEURHYEH e |Aisor BRoRRLATIHCH 0 8 FYRRNEH SAICLRIETIO! AV at

| east afepidt 0. 6% W w based on the total weight of the foodstuff system In
one enbodi nent, fatty acid ester of propylene glycol is present in the

f ogdst uf f systemin an anmount of at |east about 0.7% w w based on the total
wei ght of the foodstuff system In one 35 enbodinent, fatty acid ester of
propyl ene glycol is present in the foodstuff systemin an anmount of at

| east about 0.8% w w based on the total weight of the foodstuff system In
one enbodi nent, fatty acid ester of propylene glycol is present in the

r 1 i1  r r o, N AN A PN A PNA AT NAVT ] APFNAONsA ST A=A A= A A o,




25The skilled person will readily understand that the anmount of fatty acid
ester of propylene glycol which should be present in the foodstuff system
shoul d beweuetr/t3ia8 heat i nduced foam generation is effectriBaiyotiost rol |l ed.
Thus, the above nentioned concentratioms of the conpositions and the anount
of fatty acid 30ester of propylene glycol acid in the foodstuff system also
apply to appllcatlons where the foodstuff systentls bei ng prepared in bul k.
| n oneFéltheaimeRt Well HECKBP AL Eilon' oY YRHes pr €58HES| AV et BRIShaYE B i Rt he
form OEhén5O!“fhé’@tob@ﬁ@@éﬁfﬁ%'f@ttgﬁaé%@‘égﬁ@aryld%p@ﬁ@n@%ﬁ@fﬁ’é BB oftthe 1:89MPesi i on
of the present invention may be a 35liqu ui d. Heating

2012/ 1325£3PCTPYBY01. 25051 57eseace of gy sHasifiiet it ttedatsh%tta T hexpresent fatly

i nvent ,eRs b gimlieyed washead fnadstivfddirsiheat gdgto such a degree that the
I|berat|on of gas fromthe foodstuff systemis induced. In one embodinent,

t he> f oodst uf f system may be heated to the extent that the foodstuff systent

boi | s ofncaRprRrcHiesRy BOl LbRgof drbpfidHeSy i @URI Hopieeslydoy RloeadibyraRoiHcviat

apprOX|nateI 100 C. Thus, in one enbodi nent of the present |nvent|on t he
f oodst uf(fpﬁ’%@;f‘@t ehrels mf’@ﬁff@%”gfco B pbraoRitRatien yoh gipage @%@\e‘%} OrPRYIGHS (9 M5E!

under staQdidnBaflycoNm8Qsite £AM%I Nz MR Sving Beudiaedst uf f systemwll begin to
boil (liberate stean) at tenperatures below 100 C. Thus, in one enbodi nent
of the present invention, the foodstuff systemis heated to around or above
50C. I n one enbodi nent of the present 10 invention, the foodstuff system

is heated to ;Jove 60 I n one enbodinent of the present invention, the
foodstuf“a$»“te"x ate 70C. in one enbodi nent of the present
i nvention, |the foodstuff @n1|s3heated to above 80C. in one enbodi nent

of the present invention, the foodstuff systemis heated to above 90C
Thétef ore, Ot may be that the foodstuff systemis heated to a tenperature
which is slightly below 100 C yet still displays the physical 15 signs of
heat induced foam generation. Thus, in one enbodi ment of the present

i nvent iAgnvill P%@”@%%@@ U PP St BYROS disparmiehrs 5o dllwing geghes that heat

i nduced foam generation would typically be expected absent the presence of
the conposition defined herein. In one enbodi nent of the present invention,
t he foodst uff systent?% heated to a tenperature in 20 the range from
around SQC t 0-4+10C. im one enbodi nent of the present invention, the
foodstuff“r’stenrosmﬁea%edCHQﬁauﬁBﬁperature in the range frontaround 60C to
110C. I n one enbodi nent of the present invention, the foodstuff systemis

heated to a tefiperature in the range fromaround 70C to 110C. In one
enbodi nment he present invention, the foodstuff systemis heated to a
tenperature i Q%egftgntaround 80C to 110C. I n one enbodi nent 25of
t he present |nvent|on the foodstuff systemis heated to a tenperature in

thésSrange from around 90C to 110C. Heating nay be performed by any suitable
: ' i f h
Consum S 4R £ha ot an Tl e e b HC B B LS BRI E 50
parti c@lf%terrmtmmd(turmmms aod dhesitisnyg prettroesglyovt| Edéheromme@t fherfatheatit ng,
duct '
conduct P o RRL B o BAIEC) SR LRB-BOURERLAA, Bty asl albomy dyplsEl
a st ovewmre:t@alshyMy gfommefrthe@mrdlﬂaoelmpl drorienample pmmlavegblpetdnmqsmyate%l n

t |
o2 omaa B hbrord B LARE PSS B o B SIS o Bl 0
suf fi cireentylane plnckiceofietiearglenendit4d-papylermaiivel frovdsteafate. sylskewse fgDother

2012/ 1315 3FX %&%4@&&&% ¥y r
polyr|C|no%g%%¥%§? aﬁﬁ/ orEﬁ%%ogﬁ?%f&@%bf%§%¥$ﬁBﬁgggﬁgé%gﬁoghgnoﬁg?mﬁ%ere
t he compedianeatycoberpnixitess ¢f Toanddoi-maneestereof pieeyltag glyceici d ester of 5

propyl ene gl ycol and pol yglycerol polyricinoleic acid (PGPR) or a
nono-di gl yceride, the anount of fatty acid ester of propylene glycol needed
t 0 28 ontin ohe emdodiegne éheofattherit eslpepl Rrapyiere glpenlscrimoTpestelf dir ene ergodiment,
conposi I i /lor a
monod: o1 T A o B B e € e T

t her e inRoNPEsigrd @y theePrasent oflaveyeimieset heridt ot é:@rﬁqnétdeteﬁeane@w&a hatpEalt

i nducedd, @g@g%ggéﬁﬁ]ln a foodstuff system when said foodstuff systemis
heat ed, ereln conposition conprises a fatty acid ester of propyl ene
gl ycol and pol ygl ycerol polyricinoleic acid. 15In a further aspect of the
present invention, there is provided the use of a conposition to control
the degree of heat induced foamgeneration in a foodstuff system when said
foodstuff systemis heated, wherein the conposition conprises a fatty acid
ester of propylene glycol and a nono-d iglyceride.



20ln a further aspect of the present invention, there is provided the use

of a conposition to control the degree of heat induced foam generation in a

f oodst uf fweystzmismben sai d foodstuff systemis heated, waenBrm2bies?

conposition conprises a fatty acid est®# of propyl ene glycol, polyglycerol

polyricinoleic acid and a nDno di gl yceri de. 25Pol ygl ycer ol polyricinoleic
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ollgonﬁ?og ﬁ@@9m8§n§FV%8¥%ﬁm FoPyEanse %@ﬁl ﬁﬁw@ﬁﬁwﬁﬁeﬁﬁ@ﬁﬁan

gl)lig} |1 2?2?@5 / | IB g%ﬂﬁ’\l%&ggﬁiﬂdwﬁémc@{eﬁé Wmttyméeely@e%ﬂ é[a%gp;@%aian)es%pe M@ﬁtoer and
cero t st eat

OHOH 1 4R 'gyPgieyRl digptner &-0. é@)z/in?”oﬁﬁta’l Qﬁﬁr 7% R RBS M Oé{)’@"‘% %Wmayt%at
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wel | known to the person skilled in the art and can 5be found, for exanple,

n *Enul sifiers in Food Technol ogy", Bl ackwell Publishing, edited by RJ
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pol yrrerl sation, c n _one .e bodi ol yglyceroi used to form
t he polP§E @?%ﬁagngi%gP#3338FVH@FW%@gﬁEéFFV°§356 is selected from
10di gl ycerol, triglycerol, tetraglycerol, pentaglycerol, hexaglycerol,
heptag Lﬂ%ge’gart%fl écio? géieagafypgrgpy?eﬂ e glycol may also compr se a combination of different fatty acids.

10 Thus, the fatty acid ester of propylene glycol may be a diester comprising different fatty acids.

in one embodiment, the fatty acid ester of propylene glycol is of formuila |

\/\OX
oY
15

where Y and X may be the same or different and are selected from H and —CO-(CH,),-CH;

where n is an integer between 6 and 24.

In one embodiment, n is an integer between 6 and 24. In one embodiment, n is selected from 6,
20 7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24.

In one embodiment, X is H and Y is —CO-(CH,),-CH; where n is selected from 6, 7, 8, 9, 10, 11,

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24. In one embodiment, Y is H and X is —-CO-

(CH,),-CH3 where n is selected from 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22,
25 23 or24.

in one embodiment, both X and Y are —CO-(CH,),-CH3; where n is selecied from 6, 7, 8, 8, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 or 24, where n for X and Y may be the same or
different.

30
In one embodiment, at least one of X and Y is —-CO-(CH,),-CH; where n is an integer between
10 and 20 and the other of X and Y is H. In one embodiment, at least one of X and Y is —CO-
(CH,),-CH3 where n is an integer between 12 and 18 and the other of X and Y is H. In one

embodiment, at least one of X and Y is —CO-(CH,),-CH3; where n is an integer between 14 and



nonagl ycerol and decagl ycerol and m xtures thereof. In one enbodi nent, the

pol ygl ycerol is considered to be a diglycerol. In one enbodi nent, the

pol ygl ycewol20i2¢13¢s18si dered to be a triglycerol. In one ecivaB2omeniiist he

pol ygl ycerol is considered 15 to be a tetraglycerol. In one enbodi nent, the
pol ygl ycerol is considered to be a pentaglycerol in one enbodi nent, the
polyglycerol is considered to be a hexaglycerol. In one enbodi nent,_ the
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-12- hydr oxy- (Z) - 9- oct adecenoi c acid Schene 2 - Configurations of
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be prep means known rson s |IIed inthe art.
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25  In this regard, the fatty acid ester of propviene glycol may be prepared as a composition which
is suitable for use in foodstuffs according to recommended guidelines. Alternatively, the fatty
acid ester of propylene glycol may be prepared as a composition which may be subsequently
diluted to a concentration which is suitable for use in foodstuffs according to recommended daily
guidelines.

30
In one embodiment, the use of the present invention may employ a composition which
comprises at least 5wt. % fatty acid ester of propylene glycol. In one embodiment, the use of
the present invention may employ a composition which comprises at least 10wi. % fatty acid
ester of propylene glycol. In one embodiment, the composition comprises at least 20wt. % fatty

35  acid esier of propylene glycol. in one embodiment, the composition comprises at least 30wi. %
fatty acid ester of propylene glycol. In one embodiment, the composition comprises at least

40wt. % fatty acid ester of propyiene glycol. In one embodiment, the composition comprises at
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composition employed in the use of the present invention is present in the foodstuff system in
an amount of at least about 0.8% w/w based on the total weight of the foodstuff system. Incne
30 embodiment, the composition employed in the use of the present invention is present in the
foodstuff system in an amount of at least about 0.9% w/w based on the total weight of the
foodstuff system. In one embodiment, the composition employed in the use of the present
invention is present in the foodstuff system in an amount of at least about 1.0% w/w based on
the total weight of the foodstuff system.
35
In one embodiment, the composition employed in the use of the present invention is present in

the foodstuff system in an amount of from about 0.5% to about 3% w/w based on the total
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embodiment, fatty acid ester of propylene glycol is present in the foodstuff system in an amount
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in one embodiment, the composition of the present invention may be in the form of a solid, for
example a powder. In one embodiment, the composition of the present invention may be a

35  liquid.

Heating
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35  in one embodiment, the foodstuff system is heated by microwave radiation. In one embodiment,
the foodstuff is heated by microwave radiation to a degree sufficient to induce foam generation

from the foodstuff system.



Procedure: 53g of the tested agent was added to a 400nl beaker. 40g of
pasta was added, along with 100- 120g of water. The foodstuff system was
t hen heatwd 20re/@13mBcr owave (Panasoni c NN-T994SF) for 3 mcmasma2/esiiful |
power (1250 Watt). Ti me observed fér boiling over was nmeasured
visual ly using a stop watch. The followi ng results 10were obtained. Table 1
- Investigation of PGS and Acetemat 3g in a foodstuff system of 40g pasta
Agent Anmount of agent used Anobunt ofwater in systemBoil Over Tinme(s) to
boi | ovERImACEioe wEd p00gF0e bORdyes/caladke etd vy 5DN0Qglyddaitbs 3g 100g Yes 90
Acetem 95 CO 3g 100g Yes 75 Acetem 70-00 3g 105g No
It has been found that where the composition comprises a combination of the faity acid ester of
5  propylene glycol and polyglycerol polyricinoleic acid (PGPR) or a mono-diglyceride, the amount
of fatty acid ester of propylene glycol needed fo control the degree of boil over can be reduced.
Therefore, the composition may further comprise polyglycerol polyricinoleic acid and/or a mono-

diglyceride.

10 Thus, in a further aspect of the present inveniion, there is provided the use of a composition to
conirol the degree of heat induced foam generation in a foodstuff system when said foodstuif
system is heated, wherein the composition comprises a faity acid ester of propylene glycol and

polyglycerol polyricinoleic acid.

15  In afurther aspect of the present invention, there is provided the use of a composition o control
the degree of heat induced foam generation in a foodstuff system when said foodstuff system is
heated, wherein the composition comprises a fatty acid ester of propyiene glycol and a mono-

diglyceride.

20 In afurther aspect of the present invention, there is provided the use of a composition fo control
the degree of heat induced foam generation in a foodstuff system when said foodstuff system is
heated, wherein the composition comprises a fatty acid ester of propyiene glycol, polyglycerol
polyricinoleic acid and a mono-diglyceride.

25  Polyglycerol polyricinoleic acid

Polyglycerols

Polyglycercls are substances consisting of oligomer ethers of glycerol. Polyglycerols are

30  usually prepared from an alkaline polymerisation of glycerol at elevated temperatures.



Acetem 70-00 3g 115g Yes 90 Acetenn 70-00 3g 120g Yes 90 PGWS USK K 3g 100g
Very slight PGWS USV K* 3g 105g No PGWS USV K* 3g 115g No PGV USV K 3g

120g Ver ywel2ophi318960 No agent PCT/IB2012/051157
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Scheme 1 - Overview of the production of polyglycerols

The processes for making polyglycerols are well known to the person skilled in the art and can
5  be found, for example, in “Emulsifiers in Food Technology”, Biackwell Publishing, edited by RJ
Whithurst, page 110 to 130.

it will be understood that the degree of polymerisation can vary. In one embodiment, the
polyglycerol used to form the polyglycerol ester of a polymerised faity acid is selected from
10 diglycerol, triglycerol, tetraglycerol, pentaglycerol, hexaglycerol, heptaglycerol, oclaglycerol,

nonaglycerol and decaglycerol and mixtures thereof.

In one embodiment, the polyglycerol is considered o be a diglycerol. In one embodiment, the
polyglycerol is considered o be a triglycerol. In one embodiment, the polyglycerol is considered
15 to be a tetraglycerol. In one embodiment, the polyglycerol is considered to be a pentaglycerol.
in one embodiment, the polyglycerol is considered to be a hexaglycerol. In one embodiment,
the polyglycerol is considered to be a heptaglycerol. In one embodiment, the polygiycerol is
considered to be an octaglycerol. In one embodiment, the polyglycerol is considered to be a
nonaglycerol. In one embodiment, the polyglycerol is considered to be a decaglycerol.
20
In one embodiment, the polyglycerol moiety shall be composed of not less than 75% of di-, fri-
and tetraglycerols and shall contain not more than 10% of polyglycerois equal to or higher than

heptaglycerol.

25  Polyglycerols may be linear, branched or cyclic in structure. Generally, all three types of
polyglycerol structure may be present in the composition of the present invention. In one
embodiment, the polyglycerol is linear. In one embodiment, the polyglycerol is branched. In

one embodiment, the polyglycerol is cyclic.



105g Yes 75 No agent 115g Yes 75 No agent 120g Yes 75 15Table 1 shows
that PGS can control the anmount of heat induced foam generation in a

f oodst uf fweyst2msinl i ke Acetem which could not controlpclvaBoizoans?
satisfactorily, PGVS was able to contrd boil over even when the vol une of
t he foodstuff systemwas nodified. *These results were confirmed using
white rice (40g) as the foodstuff. WD 2012/131513PCT/1B2012/ 051157 27 PQVB
USV K is a kosher approved distilied propylene glycol ester made fromfully
hydr ogenal eéigveget abl e oi | avail able from Dani sco A/'S (GRINSTED PGVE USV
K). Acetern 50, 95-CO and 70-00 are acetic acid esters of nonoglycerides
made from edi ble, fully 5hydrogenated pal m based oil avail able from Dani sco
A'S (G@bh@ﬁ&@s%&w Mun HRINS TERR AGRTEEM e&ﬂ@@e &R w&mmﬁaﬁva 7‘@&90)

Exappl e nvestl [ of .suitable anp unt

ot 81 mehanS ! P BTEeRs e 61 Beg O S BaRa0R Srisyed A A5t ety
ISD yst e?d‘e@re@wtsémkatbm dndowe predehes bbdzdyfwbamumt@@edm mttwalsamaEmamdieem fatty
rocedure. Tests were i anple 1, .except. that the anmount of PGQVS
added WESS @ P@W'mﬁje'dﬁ%a@c ?Cd Cf!ﬁ%@g@i @%if‘i‘%@%?g%vs at varying amnpunts in
a foodstuff system of 40g pasta Agent Ampunt of

The fatty acid used in polyglycerol polyricincleic acid is ricinoleic acid.

10
Ricinoleic acid is a chiral molecule. Two sieric representations of ricinoleic acid are given
below:
OH
R
CH3(CHy)4CHy—CHilne-H CH
2 Z CH2)5
%H CHa(CHp)sCOOH Hooc” \ /
Z\C—=—=C - 2 2)6
/ N
H H
z
Ricinoleic acid Ricinoleic acid
(R)-12-hydroxy-(Z)-9-octadecenoic acid (R)-12-hydroxy-(Z)-8-octadecenoic acid
15

Scheme 2 - Configurations of ricinoleic acid.

The ricinoleic acid used in the present invention may be prepared by any suitable means known
to the person skilled in the art. Typically, fatty acids are produced from a parent oil via

20  hydrolyzation and distillation.

Polymerized fatty acids

The polymerized fatty acid may be prepared by any suitable means for condensing or
25  polymerizing fatty acids. It will be understood that the fatty acid used in the present invention
comprises a hydroxyl group. Said hydroxyl groups are present in order to ensure that the
polymerization of the fatty acid is not terminated. However, it will be understood by the skilled
person that the fatty acid may comprise one or more other groups in addition to, or in place of,
the hydroxyl group, which can act to facilitate polymerization of the fatty acid.
30



agent used Anmount of water in systemBoil ver Tine(s) to boil over PGVS USV

K 3g 100g Very slight 90 PGVS USV K 3g 105g No PGVS USV K 3g 115g No PQGVS

USV K 3g wdQgiMsis3ssl i ght 90 PGVS USV K 2g 100g Very sl ipglmtiB8@2/GE USV K
19

Typicaily, the polymerisation can be carried out by self-condensation of the fatty acid. This can
he carried ouf at about 200 to 210 °C, with or without a catalyst, under reduced pressure

remove waler liberated from the condensation,

n

Acceptable catalysis are those known in the art and include acids such as phosphoric acid,

bases such as sodium hydroxide, and lipase enzymes.

US 2008/0233058 provides at least one method for the production of polymerised faily acids, in

particular, polyricinoleic acid.

10
The degree of polymerisation of the fatty acids can vary. However, it will be understood by the
skilled person that the products of polymerization reactions are typically mixtures of polymers
with varying degrees of polymerization. Thus, characterisation of the polymerization product is
typically carried out by measuring physical characteristics of the product as a whole.

15

in one embodiment, the average degree of polymerization is above one fatty acid residue per

molecule.

In one embodiment, the polymerized fatty acid comprises an average of two fafty acid residues
20  per molecule. In one embodiment, the polymerized fatty acid comprises an average of three
fatty acid residues per molecule. In one embodiment, the polymerized fatty acid comprises an
average of four fatty acid residues per molecule. In one embodiment, the polymerized fatty acid
comprises an average of five fatty acid residues per molecule. In one embodiment, the
polymerized fatty acid comprises an average of six fatly acid residues per molecule. In one
25  embodiment, the polymerized fatty acid comprises an average of seven fatty acid residues per

molecule.

in order to produce the polyglycerol polyricinoleic acid, the polyglycerol and polymerised fatty
acid can be combined in one of a number of ways. For exampie, the polyglycerol polyricinoleic
30  acid may be produced by direct esterification of the polyglycerol and the polymerised fatty acid.
A further method of producing polyglycerol polyricinoleic acid is described in US 2008/02330589.

in one embodiment, the polyglycerol polyricinoleic acid may be produced by direct esterification
of the polyglycerol and the polymerized fatty acid.

35
As mentioned above, due to the complexity of the products produced via a process including a

polymerization step, said products are often characterised by their physical characteristics.



| g 100g Yes 80 PGWS USV K 3.5g 115g No Table 2 shows that in a
foodstuff system of 40g pasta and 100g water, 1g of PGVS is not able to
ef fecti vavg 20mni3nzaB boil over. In the sane system usingCP@E®i12/m51a57 anount
greater than 3g 20did not appear to ha&le any additional inpact on the
control of boil over. WO 2012/ 131513PCT/1B2012/ 051157 28 Procedure: The

procedure carried out was the sane as in Exanple 1,
of water

3. 5 Tabloge3embdinkht Ytn@fpdRigbe@n bohtiehelict acie oids al 1428t loneVver tHenfdliywihgNs

with va

PG AS

10

15

20

25

30

35

rying amounts of water er anount used in syste(g) 12 115 10 105
C‘?}%f@?%%{fsrit No No ACETEM Yes Yes

i) an acid value of less than or equal io 2.0mg KCH,;

i) an alkaline value of about 2.5 to about 4.0 m/100g;

i) a saponification value of about 175.0 to about 185.0 mgKOH,;
iv) an hydroxyl value of about 80.0 to about 100.0 mgKOH;

v) a peroxide value of less than or egual to 3.0 me/kg;

vi} an lodine value of about 72 {o about 100 gly; and

vii) a refractive index of about 1,4630 to about 1,4665.
i) acid value

In one embodiment, the polyglycerol polyricinoleic acid has an acid value of less than or equal
to 2.0mg KOH. In one embodiment, the polyglycerol polyricinoleic acid has an acid value of
less than 1.8mg KOH. In one embodiment, the polyglycerol polyricinoleic acid has an acid
value of less than 1.7mg KOH. In one embodiment, the polyglycerol polyricinoleic acid has an
acid value of less than 1.6mg KOH. In one embodiment, the polyglycerol polyricinoleic acid has
an acid value of less than 1.5mg KOH. In one embodiment, the polyglycerol polyricinoleic acid
has an acid value of less than 1.4mg KOH. In one embodiment, the polyglycerol polyricinoleic
acid has an acid value of less than 1.3mg KOH. In one embodiment, the polyglycerol
polyricinoleic acid has an acid value of less than 1.2mg KOH. In one embodiment, the
polyglycerol polyricinoleic acid has an acid value of less than 1.1mg KOH. In one embodiment,

the polyglycerol polyricinoleic acid has an acid value of about 1.0mg KOH.

In one embodiment, the polyglycerol polyricinoleic acid has an acid value of from about 0.5 to
1.5mg KOH. In one embodiment, the polyglycerol polyricinoleic acid has an acid value of from
about 0.75 o 1.25mg KOH. In one embodiment, the polyglycero! polyricinoleic acid has an acid
value of from about 0.8 to 0.95mg KOH.

i) alkaline value

In one embodiment, the polyglycerol polyricinoleic acid has an alkaline value of about 2.5 to
about 4.0 m/100g. In one embodiment, the polyglycerol polyricinoleic acid has an alkaline value
of about 2.6 to about 3.9 m/100g. In one embodiment, the polyglycerol polyricinoleic acid has

an alkaline value of about 2.6 to about 3.5 m/100g. In one embodiment, the polyglycerol

except that the anount
in the foodstuff systemwas varied. The results are shown in Table



Yes No As can be seen in Table 3, Acetem was unable to effectively control

boil over in a foodstuff 10 systemincluding 40g pasta where the vol une of

wat er waswd20/wisisore. In contrast, PGVS was abl e to ceotnBioibesihsover in
a foodstuff system which includes up ta 120g of water. Therefore, PGVS may
be enpl oyed in foodstuff systens including |arger volunes of water conpared
wi th those for which Acetem may be used. 15Exanples 1 to 3 show that PGS

i s supePVer ‘“?%‘C%@t%%WE%‘ﬁ?rvéi*?lqgéb?ré%tc i“On‘CRPg‘gé “‘{fidlﬁﬁ‘r’%eﬂe?%ﬁ PHRCG megk

f oodst yfd peysicenmi pEyaaRbiSicder Heanbidnatihetelod oPEVE: ando BERR Jmel yaghycer ol
pol yri ci nol el c aci d) 20Procedure: The procedure used was the sane as in

Exanpl e 1, except that 115g of water was used and a conposition which

cont ai nedagoitcensh afiuyaryi ng anounts of PGVE and PGPR as set out in Table 4
were used. 25Table 4 - Conbinations of PGS and PGPR and ability to inhibit
boit over PGWS (g) PGPR (g) Boil over Blend 1 3 0.2 No Blend 2 2 0.2 No

Bl end 3 bn8.atniNairBtenehedpdy@ydebolNohBlceatid 22d has a saponification value of about

175.0 to about 185.0 mgkKOH. In one embodiment, the polyglycerol polyricinoleic acid has a
saponification value of about 175.0 to about 184.0 mgKOH. In one embodiment, the
polygtycerol polyricinoleic acid has a saponification value of about 175.0 to about 183.0 mgkOH.
16 in one embodiment, the polyglycerol polyricinoleic acid has a saponification value of about
175.0 to about 182.0 mgKOH. In one embodiment, the poiyglycerol polyricinoleic acid has a
saponification value of about 175.0 to about 181.0 mgKOH. In one embodimenti, the
polyglycerol polyricinoieic acid has a saponification value of about 175.0 to about 180.0 mgKCH.
in one embodiment, the polyglycerol polyricinoleic acid has a saponification value of about
15  1786.0 to about 178.0 mgKOH.

iv}) hydroxyl value

in one embodiment, the polyglycerol polyricinoleic acid has an hydroxyl value of about 80.0 o

20 about 100.0 mgKOH. In one embodiment, the polyglycerol polyricinoleic acid has an hydroxyi
value of about 85.0 {o about 100.0 mgKOH. in one embodiment, the polyglycerol polyricinoleic
acid has an hydroxyl value of about 86.0 fo about 100.0 mgKOH. In one embodiment, the
polyglycerol polyricinoleic acid has an hydroxyl value of about 87.5 to about 100.0 mgKOH. in
one embodiment, the polyglycerol polyricinoleic acid has an hydroxyl value of about 89.0 to

25  about 100.0 mgKOH. In one embodiment, the polyglycerol polyricinoleic acid has an hydroxyl
value of about 92.0 to about 98.0 mgKOH.

v) peroxide value

30  In one embodiment, the polyglycerol polyricinoleic acid has a peroxide value of less than or
egual to 3.0 me/kg. In one embodiment, the polyglycerol polyricinoleic acid has a peroxide
value of less than or equal to 2.5.0 me/kg. in one embodiment, the polyglycerol polyricinoleic
acid has a peroxide value of less than or equal to 2.0 me/kg. In one embodiment, the
polyglycerol polyricinoleic acid has a peroxide value of iess than or equal to 1.0 me/kg. In one

35  embodiment, the polyglycerol polyricinoleic acid has a peroxide value of less than or equal fo
0.5 me/kg. In one embodiment, the polyglycerol polyricincleic acid has a peroxide value of
about 0.0 me/kg.



0.15 No Blend 6 1 0.15 No Blend 7 3 0.1 No WO 2012/131513PCT/I|B2012/ 051157
29 Wnd 8 0.1 No F----- ei,lci 910.1 No Table 4 shows that even a
rel ati velwoome/i31agount of PGPR (Di g) can enhance the arCrAbmitk/ofmeperti es
of PGVB. For exanple, when PGVS is usé® in an anount of Ig on its own, it
Is not able to effectively control boil over (see Table 2). However, when
0.1g of PGPR is included (a 5ratio of 10:1), the conbination is effectively
able to control boil over= The above results were all repeated and

confi r piedodisé ngushite rice (409). PGPR al one was al so tested for its
ability to control heat induced foam generation. The procedure used was the
sane as for Exanple 1 except that 1159 of water were used. The 10results
are showsng mﬁ?&hrhenmme p'b@@l!}&eﬁﬂipelymmdieibab'ld hes @pecdine saloé oPGRRLI7A taabout

f OO St "fé@ ertnégortnbc\)'\é] r'nteg Hecpeo ;‘gfyc% ol p iyspcar?olgc %éi@%s a%ngdu%éL%%uQ of %u?%z
to about 95 gl,. In one embodiment, the polyglycerol polyricinoleic acid has an iodine value of
about 72 to about 20 gh. In one embodiment, the polyglycerol polyricinoleic acid has an iodine
value of about 72 to about 85 gh. In one embodiment, the polyglycerol polyricinoleic acid has

an iodine value of about 72 to about 84 gh,.
vii) refractive index

In one embodiment, the polyglycerol polyricinoleic acid has a refractive index of about 1,4630 to
about 1,4665. In one embodiment, the polyglycerol polyricinoleic acid has a refractive index of
15  about 1,4640 to about 1,4665. In one embodiment, the polyglycerol polyricinoleic acid has a
refractive index of about 1,4645 to about 1,4665. In one embodiment, the polyglycerol

polyricinoleic acid has a refractive index of about 1,4650 to about 1,4665.

The above mentioned physical characteristics are measured according to the following

20  analytical methods.

Acid value (AV) FAO Food and Nutrition Paper 5, Rev. 2, p. 189

Alkaline value (ALV) AOCS, Da 4a-48

Saponification value (SV) FAO Food and Nutrition Paper 5, Rev. 2, p. 203-204

Hydroxyl value (OHV) FAO Food and Nutrition Paper 5, Rev. 2, p. 190-191
Refractive index FAQO Food and Nutrition Paper 5, Rev. 2, p. 45
lodine value (1V) FAO Food and Nutrition Paper 5, Rev. 2, p. 194
Peroxide value (PV) AOCS, Cd 8-53

In one embodiment, the polyglycerol polyricinoleic acid has more than one of the above
25  mentioned characteristics i) to vii). In one embodiment, the polyglycerol polyricinoleic acid has

all of the above mentioned characteristics i) to vii).

In one embodiment, the polyglycerol polyricinoleic acid has at least one of the above mentioned

characteristics i) to vii). In one embodiment, the polyglycerol polyricinoleic acid has more than



0.15 0.20 0.25 0.30 Pasta Yes Yes No No Wiite Rice Yes Yes No No 15As

Tabl e 4a shows, PGPR was not effective at controlling boil over when used
at 0.2g owolemsi3isiza foodstuff system of pasta or whiteprciraB20i20gysand 115g
of water. In view of these results,zﬁt s surprising that even a

conbi nation of 0.1g of PGPR and | g ' GV5 woul d be effective at controlling
boil over in a foodstuff system as when used on their own at 20t hese

| evel soBoid’ {o% ePCamsiop sk Ce PREtFFRI Y [T oht r 61 PRRY STERARTIG Be-PRBREETAL i on

of P%o?ﬁgnén@a@%@mdﬂa@lam@me%@ve meR@RMas Rtseicom wgd with
nono-di gl ycerides. The bl ends were prepared by nelting the 25conponents of

each bl end and conbining them The nelted conbi ned bl end was then cool ed.

The re%ﬂ'@hér@ﬂmm%tbké@QOM@?Cérbﬁe!ﬂ@EWMCta@mah@@édﬁgl‘dro %@@UéfG@O‘EOO a The
bl end was added to a foodstu

0 f system of pasta 40§ 115 r g
heat ed SARPTHICGOM CRBASTd o0 EobeRIvaS WAy T BOLP Biet "AECi BREHD E Bvo
2012/ 13 34@%3 P@Hu' t@&@ b%[y@@éé@!?p@@m?@@ €add forBke maﬁe(p?eééal\{v@t@ﬁﬁé GRINSTED

nono- di cerid PG1VI S Mono-di gl yceri de nt
P% R 90 KQSHER as produced by Dani coy/—\/%

in one embodiment, the composition comprises the fatty acid ester of propylene glycol and
10 polyglycerol polyricinoleic acid in a ratio of from 40:1 to 1:1 (faity acid ester of propylene glycol :
polyglycerol polyricinoleic acid). In one embodiment, the ratio is from 35:1 to 5:1. In one

embodiment, the ratio is from 30:1 to 5:1.

In one embodiment, where the composition comprises a blend of polyglycerol polyricinoleic acid
15  with the fatty acid ester of propylene glycol, the composition comprises greater than about

0.64% fatty acid ester of propylene glycol by total weight of the foodstuff system.
Mono-diglycerides

20  Mono-diglycerides are well known in the arl. They are combinations of fatly acids with a
glyceride backbone. They can be prepared in any number of ways as described in “Emulsifiers
in Food Technology”, Blackwell Publishing, edited by RJ Whithurst, the entire contents of which

is incorporated herein by reference.

25  In one embodiment of the present invention, the mono-diglycerides used in combination with the
fatty acid ester of propylene glycol are predominately monoglycerides. In one embodiment,
mono-diglycerides employed in the present invention are distilled monoglycerides or distilled

diglycerides.

30  The faity acids of the mono-diglyceride are not specifically limited. They may be derived from

sunflower oil, soybean oil, palm oil or any other suitable vegetable oil.

in one embodiment, the fafty acids of the mono-diglycerides may have from 6 to 26 carbon
atoms. In one embodiment, the fatty acid component of the mono-diglyceride is of the formula —

35  CO-(CHy)n-CHs, where m is selected from 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23 or 24.
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The fatty acids may be saturated or unsaturated, substituted or unsubstituted. Where the fatty
acids are unsaturated, the double bonds may be present in the fatty acid in either the cis or the
frans configuration. The iodine value of the mono-diglycerides may range from about 2 to about
110 gls.

In one embodiment, the mono-diglyceride is a distilled monoglyceride having a minimum
monoester content of 90%. In one embodiment, the mono-diglyceride is a mixiure of
monoglycerides and diglycerides and has a minimum monoester content of 50%, preferably
52%.

in one embodiment, the compeosition comprises about 50% by weight of the fatty acid ester of

propylene glycol and about 50% by weight mono-diglycerides.

in one embodiment, the composition comprises about 75% by weight of the fatty acid ester of

propylene glycol and about 25% by weight mono-diglycerides.

In one embodiment, the composition comprises about 50 to 90% by weight of the fatty acid

ester of propylene glycol and 50% to 10% by weight mono-diglycerides.

in one embodiment, the composition comprises about 10 to 90% by weight of the fatty acid

ester of propylene glycol and 90% to 10% by weight mono-diglycerides.

In one embodiment, where the composition comprises a blend of the mono-diglycerides with the
fatty acid ester of propylene glycol, the composition comprises greater than 5% by weight fatty

acid ester of propylene glycol by total weight of the composition.

In one embodiment, where the composition comprises a blend of the mono-diglycerides with the
fatty acid ester of propylene glycol, the composition comprises at least or greater than 10% by

weight fatty acid ester of propylene glycol by total weight of the composition.
in one embodiment, where the composition comprises a blend of the mono-diglycerides with the
fatty acid ester of propylene glycol, the composition comprises greater than 0.016% fatty acid

ester of propylene glycol by total weight of the composition.

Anti-foaming composition
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in a further aspect of the present invention, there is provided an anti-foaming composition
comprising a fatty acid ester of propylene glycol and oplionally polyglycerol polyricinoleic acid or

a mono-digiyceride,

5 According o the present invention, an “anti-foaming” composition Is any composition which has
the effect of controliing the heat induced foam generation in a foodstuff system when said
foodstuff system is heaied. In one embodiment, the anti-foaming composition reduces the

amount of heat induced foam generation in the foodstuff when heated.
10 In one embodiment, the foodstuff system is as defined above.

In one embodiment, the composition comprises fatty acid ester of propylene glycol which is as

defined above.

15  The present invention is not confined to foodstuff systems, but may also be empioyed in any

system which requires the control of foam generation.
instant foodstuff

20 In a further aspect of the present invention, there is provided a packaged instant foodstuff
comprising the composition of the present invention as defined above. By packaged instant
foodstuff it is meant a foodstuff which is packaged such that the foodstuif is to be cooked and

consumed using the same container.

25 In a further aspect of the present invention, there is provided a foodstuff which is coated in
some manner with the composition of the present invention as defined above. In this regard,
the foodstuff may be coated with the composition in any suitable manner, e.g. by spraying the

compoaosition on top of the foodstuff.
30 EXAMPLES

The present invention will now be described with reference to the following non-limiting

examples.

35 Example 1 ~ Investigation of anti-boil properties of PGMS versus ACETEM
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in order to assess the ability of PGMS to conirol heat induced foam generation in a foodstuff

system which is heated, the following procedure was carried out:

Procedure:
3g of the tested agent was added to a 400ml| beaker. 40g of pasta was added, along with 100-
120g of water. The foodstuff system was then heated in a microwave (Panasonic NN-T994SF)

for 3 minutes on full power (1250 Watt).

Time ohserved for boiling over was measured visually using a stop watch. The following results

were obtained.

Table 1 ~ investigation of PGMS and Acetem at 3g in a foodstufl system of 40g pasta

Agent Amount | Amount Boil Over | Time(s)
of agent | of water to boil
used in system over

Acetem 50-00 39 100g Yes 90

Acetem 50-00 + | 3g 100g Yes 90

NaCl

Acetem 95 CO 39 100g Yes 75

Acetem 70-00 39 105¢g No

Acetem 70-00 30 1159 Yes 90

Acetem 70-00 39 120g Yes 90

PGMS USK K 39 100g Very slight

PGMS USV K* 39 1059 No

PGMS USV K* 3g 115g No

PGMS USV K 39 120g Very slight | 90

No agent 1059 Yes 75

No ageni 1159 Yes 75

No agent 120g Yes 75

Table 1 shows that PGMS can control the amount of heat induced foam generation in a
foodstuff system. Unlike Acetem, which could not control boil over satisfactorily, PGMS was
able to control boil over even when the volume of the foodstuff system was modified. *These

results were confirmed using white rice (40g) as the foodstuff.
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Acetemn 50, 95-CO and 70-00 are acetic acid esters of monoglycerides made from edible, fully

5  hydrogenated paim based oil available from Danisco A/S (GRINSTED ACETEM 50-00,
GRINSTED ACETEM 95-CO, GRINSTED ACETEM 70-00).

 Example 2 - Investigation of suitable amounts of PGMS

16 In order to determine suitable amounis of PGMS which could be employed in a foodstuff system

to control boil over, the following procedure was carried out.

Procedure:

Tests were run as in Example 1, except that the amount of PGMS added was varied.

15
Table 2 - Investigation of PGMS at varying amountis in a foodstuff system of 40g pasta
Agent Amount of | Amount | Boil Time(s)
agent used | of water | Over to boil
in over
system
PGMS USV K 3g 100g Very 0
slight
PGMS USV K 3g 105¢g No
PGMS USV K 39 1159 No
PGMS USV K 3g 120g Very 80
slight
PGMS USV K 29 100g Very 90
slight
PGMS USV K 19 100g Yes 80
PGMS USV K 3.5g 1159 No

Table 2 shows that in a foodstuff system of 40g pasta and 100g water, 1g of PGMS is not able
to effectively control boil over. In the same system, using PGMS in an amount greater than 3g

20 did not appear to have any additional impact on the control of boil over.

Example 3 — Investigation into the amount of water in the foodstuff system that can be

tolerated by using 3g of an anti-boil agent
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Procedure:
The procedure carried out was the same as in Example 1, except that the amount of water in

the foodstuff system was varied. The results are shown in Table 3.

5
Table 3 — Ability of PGMS and Acetem to control boil over in systems with varying amounts of
water
Water amount used in system {g)
120 115 110 105
PGMS Very | No No No
slight
ACETEM Yes Yes Yes No

As can be seen in Table 3, Acetem was unable to effectively control boil over in a foodstuff
10 system including 40g pasta where the volume of water was 110g or more. In contrast, PGMS
was able to control boil over in a foodstuff system which includes up to 120g of water.
Therefore, PGMS may be employed in foodstuff systems including larger volumes of water

compared with those for which Acetem may be used.

15 Examples 1 to 3 show that PGMS is superior to Acetem in controlling heat induced foam

generation in a foodstuff system.
Example 4 — Combination of PGMS and PGPR (polyglycerol polyricinoleic acid)
20  Procedure:
The procedure used was the same as in Example 1, except that 115g of water was used and a
composition which contained a blend of varying amounts of PGMS and PGPR as set out in

Table 4 were used.

25  Tabie 4 — Combinations of PGMS and PGPR and ability to inhibit boil over

PGMS (g) | PGPR (g) Boil over
Blend 1 3 0.2 No
Blend 2 2 0.2 No
Blend 3 1 0.2 No
Blend 4 3 0.15 No
Bilend 5 2 0.15 No
Blend 6 1 0.15 No
Blend 7 3 0.1 No




No Bl end 23 62.5% 37.5% (HV 52) 0.5g No Blend 24 62.5% 37.5% (D nodan HS)
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0. 5g No BWvendi22i31E668% 50% (MO 90) 0.5g No Bl end 28 50% S5@ea(ibhi1a2y11€r. 59

Bl end 29 29

2

8 0.1 No
9 1 0.1 No

Table 4 shows that even a relatively small amount of PGPR (0.1g) can enhance the anii-boil
properties of PGMS. For example, when PGMS is used in an armount of 1g on iis own, it is not
able to effectively control boil over (see Table 2). However, when 0.1g of PGPR is included (a
5  ratio of 10:1), the combination is effectively able to control boil over. The above results were all

repeated and confirmed using white rice (40g).

PGPR alone was also tested for its ability fo control heat induced foam generaiion. The
procedure used was the same as for Example 1 excepi that 115g of water were used. The

10 resulis are shown in Table 4a.

Table 4a — Anti-boil properties of PGPR in a foodstuff system of white rice (40g) or pasta (40g),
and 1159 of water.

Amount of PGPR (g)
80.15 6.20 .25 0.30
Pasta Yes Yes No No
White Rice | Yes Yes No No

15  As Table 4a shows, PGPR was not effective at controlling boil over when used at 0.2g or less in

a foodstuff system of pasta or white rice (40g) and 115g of water.

In view of these results, it is surprising that even a combination of 0.1g of PGPR and 1g PGMS
would be effective at controlling boil over in a foodstuff system, as when used on their own at

20 these levels boil over can not be effectively controlied.

Example 5 — Combination of PGMS and mono-diglycerides

PGMS was also combined with mono-diglycerides. The blends were prepared by melling the
25  components of each blend and combining them. The melted combined biend was then cooled.

The resulting solid blend was then ground to a powder.

Procedure:
The blend was added to a foodstuff system of pasta (40g) and 115g water and heated in a

30  microwave to observe for any boil over as in Example 1.
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Bl end 31 37.5% 62.5% (Di nodan U) 0.5g No Blend 32 37.5% 62.5% (MO 90) 0. 5g
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Table 5 - Blends of PGMS and mono-diglycerides.

PGMS Mono-diglyceride Amount | Boil
of Over
blend

Blend 10 75% 25% (Dimodan P-T) | 3g No
29 No
1g No
0.5g No

Blend 11 75% 25% (Dimodan U) 3g No
29 No
1g No
0.5g No

Blend 12 75% 25% (MO 90) 3g No
29 No
1g No
0.5g No

Blend 13 75% 25% (HV 52) 3g No
29 No
1g No
0.5g No

Blend 14 75% 25% (Dimodan HS) 39 No
2g No
1g No
0.5¢ No

Example 5a — Combination of PGMS and mono-diglycerides in different amounts

5 PGMS was also combined with the above mono-diglycerides in varying amounts. The blends
were prepared by melting the components of each blend and combining them. The melted

combined blend was then cooled. The resulting solid blend was then ground to a powder.
Procedure:
10 The blend was added to a foodstuff system of pasta (40g) and 115g water and heated in a

microwave to observe for any boil over as in Example 1.

Table 5a - Blends of PGMS and mono-diglycerides.



0.5g No Blend 36 25% 75% (Di nodan U) 0.5g No Bl end 37 25% 75% (MO 90) 0. 5g
No Bl end 38 25% 75% (HV 52) 0.5g No Bl end 39 25% 75% ( Di nodan HS) 0.5g No
Bl end 40 wd.2624B82513% ( D nodan PT) 0.5g No Bl end 41 12. 5¥c8aB&fe/fmsmdan U)

0.5g No 31
FGMS ' WMono-diglvceride Amount | Boll
of Over
blend
Blend 15 87.5% 12.5% (Dimodan P-T) | 0.5g No
Biend 16 87.5% 12.5% (Dimodan U) 0.5g No
Blend 17 87.5% 12.5% (MG 90) 0.5g No
Blend 18 87.5% 12.5% (HV 52) 0.59 No
Blend 19 87.5% 12.5% (Dimodan HS) 0.5g No
Blend 20 62.5% 37.5% (Dimodan P-T) | 0.5g No
Blend 21 62.5% 37.5% (Dimodan U) 0.5g No
Blend 22 62.5% 37.5% (MO 20) 0.5g No
Blend 23 62.5% 37.5% (HV 52) 0.59 No
Blend 24 82.5% 37.5% (Dimodan HS) 0.5g No
Blend 25 50% 50% (Dimodan P-T) 0.5g | No
Blend 26 50% 50% (Dimodan U) 0.59 No
Blend 27 50% 50% (MO 90) 0.5¢ No
Blend 28 50% 50% (HV 52) 0.5g No
Biend 29 50% 50% (Dimodan HS) 0.5¢ No
Blend 30 37.5% 62.5% (Dimodan P-T) | 0.5¢ No
Blend 31 37.5% 62.5% (Dimodan U) 0.5g No
Blend 32 37.5% 62.5% (MO 90) 0.5g No
Blend 33 37.5% 62.5% (HV 52) 0.5g No
Blend 34 37.5% 62.5% (Dimodan HS) 0.5g No
Blend 35 25% 75% (Dimodan P-T) 0.5g No
Blend 36 25% 75% (Dimodan U) 0.5g No
Blend 37 25% 75% (MO 90) 0.59 No
Blend 38 25% 75% (HV 52) 0.5¢ No
Blend 39 25% 75% (Dimodan HS) 0.5g No
Blend 40 12.5% 82.5% (Dimodan P-T) | 0.5¢ No
Blend 41 12.5% 82.5% (Dimodan U) 0.5g No




WO 2012/ 131513PCT/ | B2012/ 051157 32 Bl end 42 12.5% 82.5% (MO 90) 0.5g No
lend 43 12.5% 82.5% (HV 52) 0.5g No Blend 44 12.5% 82.5% (Di modan HS) 0. 5g
No Bl end w6 2009438036 ( Di modan PT) 0.5g No Bl end 46 10% 9@¢m(iBormdsmsi)) 0. 5g

No Bl end 47 10% 90% (MO 90) 0. 5¢g 32
Blend 42 12.5% 82.5% (MO 80) 0.5g No
Blend 43 12.5% 82.5% (HV 52) 0.5g No
Blend 44 12.5% 82.5% (Dimodan HS) 0.5g No
Blend 45 10% 90% (Dimodan P-T) 0.5g No
Blend 46 10% 90% (Dimodan U) 0.5¢ No
Blend 47 10% 90% (MO 90) 0.5g No
Blend 48 10% 90% (HV 52) 0.5g No
Blend 49 10% 90% (Dimodan HS) 0.5g No
Blend 50 5% 95% (Dimodan P-T) 0.5¢ Yes
Blend 51 5% 95% (Dimodan U) 0.5¢ Yes
Blend 52 5% 95% (MO 90) 0.5¢ Yes
Blend 53 5% 95% (HV 52) 0.5g Yes
Blend 54 5% 95% (Dimodan HS) 0.5g Yes

As can be seen from the resulis in Table 5a, blends between PGMS and a range of mono-

diglycerides are able to effectively control boil over.

5  Dimodan P-T is a distilled monoglyceride made from edible, refined palm oil with a minimum

monoester content of 90%.
Dimodan U is a distilled monoglyceride made from edible, refined sunflower oil with a minimum
monoester content of 90%.
Dimodan MO 90 is a distilled monoglyceride made from sunflower oil with a high content of

10  monoleate and a minimum monoester content of 90%.
HV 52kis a mono-diglyceride made from edible, refined fully hydrogenated vegetable fat with a
minimum monoester content of 52%.
Dimodan HS is a distilled monoglyceride made from edibie, fully hydrogenated soybean oil with
a minimum monoester content of 90%.

15

All are available from Danisco A/S.

Table 5 shows that a blend comprising PGMS and a mono-diglyceride has anti-boil properties.
Even where only 0.5g of the composition is used (amounting to 0.375g of PGMS), the blend is

20  able to control boil over effectively.
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Examples 4 and 5 show that the amount of PGMS required in order to control the amount of
heat induced foam generation in a foodstuff sysiem which is heated can be reducad by blending

the PGMS with PGPR or with mono-diglycerides.

5 All publications mentioned in the above specification are herein incorporaied by reference.
Various modifications and variations of the described methods and system of the invention will
be apparent to those skilled in the art without departing from the scope and spirit of the
invention. Alihough the invention has been described in connection with specific preferred
embodiments, it should be undersiood that the invention as claimed should not be unduly

16 limited to such specific embodiments. Indeed, various modifications of the described modes for
carrying out the invention which are obvicus to those skilled in chemistry, biclogy, food science

or related fields are intended to be within the scope of the following claims
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Wi t hi nctivenstope of the following clains WD 2012/ 131513PCT/ 1B2012/ 051157
34 CLANS 1. Use of a conposition to control the degree of heat-induced
foam generation in a foodstuff system when said foodstuff systemis heated,
wher ei . t he Acusepaxsotdirgntocaanird, sewrain Hleaftty aeidiadtes f propgienp gbpyl ie peopylepeol .
2. A us ccor din o claiml, wherein the fatty acid ester of propylene

gl ycol g?yggi r%%rl]oséﬁﬂg%t%.e gl ycol nono ester. 103. A use according to claim 2,
whébein the fatty acid ester of propylene glycol is a propyl ene egcoI nono

ester. ether ol (o4 Becd Bh Mo AR &N el oLl TR eS|l NARC 1AM Bot R

car bon "at ons. acc V\/nere nthe f aC| ester
of prowydwtme@igpodhak&LmaIquHsoﬁg)%éqyelveggry@bthemmoewber wherein the fatty
acid chain of the nono ester has from 10 to 18

7. A use according to claim 6, wherein the fatty acid ester of propylene glycol makes up at

25  least 50% by weight of the composition.

8. A use according to claim 7, wherein the composition consists essentially of the fatty acid
ester of propylene glycol.

30 9. A use according to any one of claims 1 to 5, wherein the composition further comprises

polyglycerol polyricinoleic acid or a mono-diglyceride.

10. A use according to any one of claims 1 to 7, wherein the composition further comprises
polyglycerol polyricinoleic acid.

35
11. A use according to claim 10, wherein the propylene glycol fatty acid ester and

polyglycerol polyricinoleic acid are present in the composition at a ratio of from 30:1 to 1:1.
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17. A use according to any one of the preceding claims, wherein the heating is carried out

by microwave heating.

20
18. An anti-foaming composition as defined in any one of claims 1 to 11.
19. A packaged instant foodstuff comprising the composition defined in any one of claims 1
to 11.
25
20. A use as substantially described herein with reference fo the examples.
21. A composition as substantially described herein with reference to the examples.

30



