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f eedi ngrderri vatusm dnrhecasdrr oBIES0 nerh enetsing oSreeitia $xamplprdere] direster) taesiqade SC'W'eStefS

di car bdheplyparraeilais glkgees! BN gimgeadar yeighta®id’Oft A1 pRdgifier Theeay tthe 4

di gl ycleamigefommuiaions. Hp spestis epmples ke firectesdia PaPpPiRyIone iolysol £08 dixgizale- \ﬂ‘%cous
t han” CBYPEHORAE a5t usgidlo dgapiitdiesiers. areriose PRy Fam £aRes- 2801 g0y Reslics |

sl ab dressings or surface coatings for 35 foods. U S. Patent 3,579,548 to
Procter and Ganble in 1971 discloseg uses of triglyceride esters of alpha-
branched carboxylic acids as low calorie fats. These esters exhibited a
coefficient of absorbability ranging fromabout 0-50 as conpared to 90-100
for ordinary triglycerides. It is postulated that the al pha-branched

n
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carboxyl ate structure prevents the conpounds from bei ng hydrol yzed by
pancreatic enzynmes. Proposed 40 uses are as fat replacenents in salad oil,
mayonnai se, margarine and dairy ; Pol yoxyet hyl ene stearate is an
enmul sifying agent with fat |ike properties that yields only 4.2 kcal/gram
when ingested. The nolecule is hydrolyzed to stearic acid which is
. et abodiscal ef a giggdertod opBnpex sihg@Eiciiph ameptbBienybiidh Thete %66 B3 @stiodine banged.

‘The usseof thé aibstérickepanasl s ifdt gubagutegie rios p@sucksow cal ori e fat substitutes has
been sug@stredd. Hnatch@uidk tieirad paper enfiled The Aubrige Maibaiet SBycRB/of HASs-Cdtdyzeed t O
Nal co Gweviale adldugip ofl Eyjoneli &k s G cegin.ne Bbrlied Bélyrar Gdii ol ¢4 {18100 pp. 40391065t er S
of pol ipd Spith ameldr glioyd elvedrin §F) te brepyiene nxidedPQ) of 4 8r &8P+ ¢f ireadgicepreduct wil
" oxi de) e @t thrpe Axdraxly propoxylaied. o¥ih fl ¥ 0™t #ie piepdxletad. nd with ayltio of 415 @k the joriginshe
pat ent Y@y il peorgpoxyided. 16 and m = 1 or 2. These esters are disclosed to
be usefyft'¥ H?a’é’lﬁ’h?‘F'SI'??ﬁ al noph Britssat RgmRrRebipt PPeibiasttiah grereaamt ftheeizaqueous
syst enﬂ‘dﬁg\')?t "eft bg"ia ‘f‘?g%ggﬁqrég PioRospS, Y91 processes. |llustrative
typés o{J - teiticv eth ysl iy a:m? = enerjﬁfr g ék"éﬁ % %cisﬂﬂt S CRUYTURL A PHEERAiPhe
manuf dcture o f) ef” E] A I'sp DA systens, detergent containing
syst ens, saponi n- cont al n| ng systems protein containing systems and the
like. 1,2-propylene oxide is adcff.’l"st ed on glycerol to produce a
pol y,oxypr opyl ated gl ycer atH0RC3CHON |, N(cH0mi@gyhar wei ght in the range of
600- 1, 000. Fatty acid estfers are,prepared by Stoichionetric esterification
of the POG wi th saturated or unsgburated aliphatic nonocarboxylic acids
havi ng chain | engths of 122CEAHOOHS(CHRIgbRRrification process occurs in
the range of 200-240C 55 under ggvacuumon the order of 30-50 mm nercury.
Spewi f i | direct ed tosst d di est f

pedi fic exanples are dirkected to?stearic aci iesters o
pol yoxypropyl at ed gl ycer diHRAGH GO HeCHEMR3kei ght of 700. An enulsifier
is required in the anti - foam ng fornul ati ons, the specific exanpl es being

dlrected to polyo et hyl ene ycol 400 di - ol eate. The nonocarboxyllc aci ds
useg UHFGTDE b B Gob SPncd VE. Tadh g gng RATBHE TR0 Wy
spefi f*l'%‘e'zr inear E"rﬂ"ﬁe"zé"&v S8 BIOGP SHhYsbrpnen F’éé’f"éﬁ"%?’ %F'QE%nHyF@fVe

et her | ‘95 pvre REGRN DB, fT%;”s 8188 S 8 Osur%eg{)?; he use

of theol Eki énc@ (,r by oguct(a %Taﬁﬁ bou te of

reastion b'e Iye

Bass, Com S i B AR b e a&' hbr &é‘sﬂded p ed
Pol y MBhole2Gib of thé/Bélyhydrt dicbRol lhyRR oxike! ropyie 13 sdn gpl ar
rati o 16 nglo¥ica imold oéy Ghylére oraia@smlmenemxras a&fP@g Rf beiow?ahe rﬁ%% hougslgiict

pr oduahe pdiyhdrid@alehodlahd héreer e asisl ity REBE6EERD R thwiglolp aonéisth Pmighee

pr opoxsythight etlain satdlated talty acidsabipi@r eifle diah satutatddigtyQicidg)i nivabr Hyy@dkyosahdearaty be
pr opoXagidatagdlhighet urisgturalee &atty tdidst t here is a great need in the art for

i mpr ovedTHiatnvestidpsprovides ¢ Ushedts areduced sajorifio subptititth &8 ian @dibin @il dofah of edtaiie t he
di sadeantidecpstondst pobies (REEBS) vdiich May bp esesicalane #p gerkig oilsl Bis or wagesperrre Pert plat ent
publ i d@ﬂdlCG'FTPCEEDD"FQQﬂ@ad@‘s‘EM‘%E@S@W for tgts ohgilsr cosnetics contai ning an
esterifi E'?i’t'i“’@ﬁ"%ralﬁﬂﬂ@t"d‘b"’f""a'”}ff@l’Wt%@msﬁ'@r%ﬁ Pf‘i’a‘éﬂtsrﬁjnpdq’#@g derfesdpsiiuisp Al a

[ erf] "P %WY‘T’" r] 20 Ler r e‘ pol—vol er rl aFr’lld o] n3 th 0 20 ol err Eer rle and

fat []y hp *'L I3 eipgb bl o g %"" rrgf‘rr“f"a?r Lt 8“°§ng§$

estrv ac Bo tl% h dro srs proc
hydr oxy" Sty T rt atm.pugj r}&aqr el Oeflss s bbes
COSJ§Et(bﬁF+c (EﬁoHﬁéoéNr) "hN g?s B(o% i hgl R AE and WG gF. or €
ki nds sQéon&QJ MM@Jeﬁ%QA, h?&l»@rs' L.lncﬁfrlcod’émarrpﬁé'% ¢eSor 3QRL PpAR J»nﬂ' rF‘Qtl?ebOUt an
est er igfihimah lopSky LRAGhdR BvdPRs WERHbr (hdvingBa Wi YRHAMAY oRH 0Ur fe?—lhﬂre aWis a
modi f yiumBer dufticidnt BBy HEdid: thah 967 &R Ipridarg AfRdxyd Bt é(p&lﬂﬂEarG(gGrbvBﬂtéarto k&toscdakyd
al cohal repfaryeliyayk@s) RODOHE aOkity( &RI0IcyIPMHARY lorB & OX bdlion (attnishaid ®fs awtlvsraggdded
i nto eaober Mmtheabjenfaf< iha pol yhydric al cohol: ethylene oxide, 0 to 20 nols,
propy! encoringl @, th® pteser? Gventibrs therb e previdaddhe tdaeamalrddeded @blonifio|sgbsttutedbrignl ene
oxi de edihld ojh piOfply bicaaixioei ofl epogidetextbnded potyb! dstetsetainkide bwthd@actiof of OM tor myedust on t he
pol yhydreaginanaudirs| of adhe: ¢R¥idoprs mple afwpolypl hadngethé darmya BEOHM(*S) wheesl 2ietted fr om
t he gmenper cbmEhay gt glinghiertheseahel gt is di dierrargat Licad edis fiiegt otp! aurtbgs of hi gher
si d& eherpdpsadieriane Yooy oppuech H18 Polne! grrkip '"waraw ta ¢ the tatekdd af qleige gtheaci ds,
and hiryEer R fshis eawd B fgéﬁaiey“‘a’bi’cfgd Q'PﬁtP’sth‘i"‘rRr’*e’h?f Prisiap fvdesy! grpupsjadhe as g
r educ &g 5redrr'¢<re ‘"sii‘b’ﬁ‘fdt‘%it“é S‘F‘(S’Pd 8@ m 3[' oGHPS ‘&'E;‘ By '“8‘§'f PT PP 0f

said product, of a fatty acid having ihe formula re Fl as 7 to 23 carbon atoms and is greater




epoxi de- ext ended pol yols (EEEPs) which may be used al one as cooking oils,
fats or waxes, or as part of food conpositions, as a partial or total

- substitute for fats or oils. T So‘d%X%E%b;?“ al so provides inproved food
conposi tions and products enpl oying t at substitutes of 40 this

- invwention. The esterified epoxide-extended polyols (EEEPs), enployed in

thi s imvenul Rhgbasenagaodcor ganol eptic characteristics, are substantially

. resi st arthetifvehtidh @S thbm@rbvidd S0 rdaibieCidmpasidn Q. BRhlanPpsseg] albaindlt®lyweae, i n t he
di- gestmay@nsisead tshoriBaibdl cortteanjhgamdypk: faed ion Mataipe ing@tisnty e eleit bSleat £pdipéig.thomi . The
St r uctaboug 10fto 1098 ofcthe €hi-lyes malolia of tib cemfastion, vbregisaf a tixiuge dfrppeids extenday be
_gener @by ectrapaddfieed abed- as P- 45 [err] where: [err] is a polyol having a =
1 - 8 prThedanvgntioy dsoRrigYides @ngmpositio) compfisingee mixtiser §f fabives ingesdieits sujtatile tr oeey | s,

C Wi th @S- ceohne; Gl ifah of Inehe arpEatien ofJow cadoric Fynd) compegitiprsy d @stysel epEnprisingi an t he

m ni meAPIE RS fA At leprid X% devidie batpRREr theyiolA! weioht of dheumixyenefr amdrreetfual to
or (?a? et‘tﬁ’?f'ﬁd Bolheeters asdefitpdisBevesuf f i ci ent that greater than 95% of the
prif Ad eanod'pﬁ'él iB'BI%‘I”‘"&F 8’“%'8?1%?“9%9‘1“8' 8 %%ﬁo‘%fr‘%ﬂe%rbyt"e’r‘?t?"&ry
hydr o y'[‘ ,reac m and b

is an ay Eg’m Of%e % u,nl tggﬁlggd IB]E{R?ZPF oxr eex j‘rdi)j po?;alfv’za\:’rv:ﬁ 38 rfrgnlum.g to

0 tr pol

the preé&wrt.r‘vn FE wri ? < e, Us [ g el Piel i ©

subgti t fie r%ro@rrsa A M A oy B i S A G2 &t ehdka

pol yol gﬁtré:aﬁtﬁlg | aépaﬁ&l-&lep%dtrm@olrﬁﬁcéﬂl% i) fathy/ rcp'h@ @ﬁttoOJrocfuu,qas(éJdI ng n

nmol es o dé-8hidnbecSitRl ARrsper nol e of a pol yol having the fornmula P(OH) a+c

wher e a 1 snd fiereradl B8Rl oDhisfphibidndht Bytas B¥eylionJthe Medod & fériRg Rl nYire #adddsS 1 N

t he rargepdoft:o 8, c is the total nunber of 55 secondary and tertiary

hy dr oxyta) gitiogs natunal tfidrer gicdelgpotbd Bandl sdyBean il trip@sdea 0l @aliBw, tcottonseet! i co@bhaloit,of a +

Cc bei ngpralm dilhebasamgié c8mtad, Brd. fishi @i, digeiall. feanubpil, geféatee seet lilnseagmeasedd gi.eat er

t han 95Bickd oit Arsl gunflawar yeed yail raost yiixtyesothpreofite farn eglyserblyand cae @r mersl faiteeridsn sai d

product R%W%Eb%ﬁaeﬁwcfo%atgéﬂum ary hydroxyl groups, with (B) b noles, per

mol e of (Phaperagse pabicerogfomesapidity i d havi ng the fornul a RCOOH where R has

7 t°0 23(%%{?‘15?”9&?'6%‘3%&‘ the hage grlalugpdgddifjon rea F‘“@fe%’lﬂ%ﬁ"?’e Bl than 2 but not

great er ttF) fgieged, tha tthel’??é'??}‘\?&ﬂ'tl: dREFR raferfedf"f?ﬁ' 179 p ?HS?TP@"({’H B&etr on
%’aga‘r ?eég"g HYT A o R SPONRIE P ' AT E?l Rreyr? BRYPEni ng,

cont al el %2 nqm L%L 596 DR Pnr;%r e“a”a at |east a part,
T Ao S L

Pk bibor ?pama&arr@&ge%a oo
Conpr L§R%Rdpriiyich é’B;@de xteﬁ’ci?egéiy ur %Le%? veFL JJJ( 9l anE%Fe?eFa‘Bly%th above.
The | BYGRbAAG thdss QunBlo@VihEl Sy i GRITRAS! & tdO B4 eaa&aratéwgndawm%hérsemqﬂ Jdt - type
I Ngr edhrRidhi 1Bsbe thadbipsisf ifdex WskRvAS oo @ BMibWIgbot 0. Or fat or in the preparation
of | ow amb&y préferteaQthbo@mp Sel EEERS corfiissl triddylated (pfop6:Q1ERE igikétgs Adving @i gadpex-0i | or
" f atss apdticatinder asdve hodt b\andveiehibly dbas GChr @Bovbendtwhier@in teedcghgroupb hbvaes 1124t ur e,
of a mektablye40d 18 pakonteenesx s BIEEPs halingd lipesst lgtislysls indef (fefaeat talblb @il) bbBw In a
pr ef epragtiitenbodi nent, the m xture of epoxi de-extended polyol esters is
obt ai nedbultgpleapatweishiodde cryars. Slypgidesher tanpides fwhich @®) reactedciethertjed anitt ol yol  of
t he f epardpsasycbras] prprylen exige. dyilyivee oyfle. dsobelvleneceridgl pentengioxide. saaf dhq ékerz
epd&i ge@duce gpoxidersipndsg pelyoly (BEBSIdWYING 2 epaxyiatien ipdexihigh issprferpkie plpve deevb«t ended
pol yolKa WFfﬁ b'& “Pn“rﬁ YA & 6 ﬁ‘a?LigHﬁ Wd%exs dipe AueBer™NRi 8Heose not
l ess Frﬁ%{b" ; lf’ p %OI fhed Cf{e the 15 primary hydroxyls of
sai d pol yo’l’reﬁrt %%‘r? BAVET S &?)SH £r r €ftiary hydroxyls; and (b)
regptl ng sai d epoxi de- ext ended poI yol vvlth at Ieast one said fatty acid,

, to product said.,eppxi rs In one prefered
aspect of this embodi gﬁF-ﬁ'gof %e?ﬁ%@lg L ﬁod of formng the
m xture includes the $teps of :- 20 (a) splitting a natural fat or oil
sel ected from soybeancgi_b,. 4,0?{@5&{ sF ttonseed oi |, coconut
oi lsy pal moil, babassy oil, or I fish , olive oil, peanut
oil, safflower seed ojl, sesarre seed oil, jojoba 0|I and sunflower seed oil

and m xtures thereof €H FOPWM3WMM(@@R@EG fatty aci ds RCOOH
where Ris a [err] group (b) separating the glycerol fromsaid fatty acid;

and 25 (c) enploying said glycerol in the base catal ysed addition

r eatt Weate f ef erirfed ntas dafined ebove. & § y *p7 Eftegsrdetned Aegve.-tthe® Be vl N gl cuper 8ylt he
EEEPs Rarelyb and flof T & entPredergkly §o-1pr WRshPronyiss e Pds; 'f)ﬂ“ﬁ'WP@)ﬁi;ﬁe eRPEIdRA 1R of t he
di gesfidfl as/btfers Mgrand dntae t héwéﬁﬁwgﬂm&t(werr?xr'ﬁe@xn% i3 § iPrsfesably BPoHiBgh t o
prev eﬁtba%fadé)ﬂ Hb\trtgﬁ.ﬂap%?atrc lipase aclivily relative to olive oil.
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) sorblto

degree of hydrolysis. In one aspect of the invention, n is above about 2
and preferably in the range of 2 - 8. 30 Preferably the polyol has 3 -
8 hydroxyl groups. Mre preferaték,yoéc?té ;Bql ycerol. Particularly preferred
-are”acyl ated, propyl ene oxi de-exXtende glycerols wherein n is above about
2, -and preferably in the range of 2 - 8, especially those wherein the acyl
groups havig GokytieftinGék MHAcALREH 1ARH et SNsUdR Rt RB rdsDitai EEEPs RRN@EIQ&T i

| i pase dysekive & iabsdrptiche ¥nd iglvab idigestibrobyOhdn\sPediic| digastivo et M@l tipadéd. There arbewo

pr ef er riggbre spdton@ddred ee EEEPeCpBylatiGeindek ifd@Gigh-ait@sthbipty Otpe xacoat e cheyd Icaver ol s
havi ng iengpr forpmx-abiptiory [Vetteteon =i N ddound obethalsatadble I dveckhiesheldderaioh-gigedtebiity. 5 or
above, thendherutfiail the ta @cid clydin igutuprsdiraet wesoBtierocolld bp eeforrea bt fthelaptaneptel@terncar bon
at ons, T stedkERMAENghaveemigand prapperseoxidgldrooldynayesan; avefegse NIWef 432 b sinep Bereiee2 oi | )
bel ow aAWWuistrib@ion H the mbslues. OE@WGGN VY picHi8 anel Eddiyayid be RipspBler i des or sacchari des
. which ar eTheeatigred’ tedietedsoholeds T Benalfdy 1] soeqhgary disshos il Budky pju BES @ﬁéa'bxu de,

- but yI erfsovisieisged prriggionfrom dipase Hydrelyss. s prasmple: hReprybuiang Rz Bj &

pr odti’ce‘He yo Rt d’eMé&P@HéPétét'e'Ffo‘i”Xﬁl ézi ')“emt%’??ﬁe & ep%xyl"é‘t) 'Bwuty'r‘?ﬁee?‘ c{ﬁ/hl ch
is pref

_ may be S %ﬂ

he (,DOX)haI n mdex ‘eﬁorx asses tthe mlxt roguceg b th% ba§e gars

¢ H‘l , sep 38 with
y ed re cat:;’n O yo l t\thﬂéé)o; r e uzé ' 0” rQ& 8 thé §U aYé:&R/ﬂé a :VI
f

t he res rgﬂ@ty Q?ldﬁgme & robiE Hab a RybirolMAEES valustonnet f =
n as JJe'P% 2 /é’ 65 th offve Yoil 1ByZ nam- eéla%n 4 R @%Vt?elow[&&ﬁt]zo% @lefably 10%,

[err] ‘Th'G's Qdod drdaidts cduRirdelmade @ &dbked iR R hivkuPS blnatulalras land 6 SfnBHeBRd/mib@lids Jof
V\her € DRSO RYARGEOISEEAR propoEDb OMeiEle @y drd¥Btem@diathSurk 6F thtcainthaluerwilered i 4H,
[err] iswRslated fbatb rate@s Zord Degeli@ngdnane/drgdnbleiic (opdlity3 @ssidea, ttheCajount RELMstititisn 2 -
8, prefaunlrhnge #ba uttevdperceby, idg®adctdnal raduatibt iIn@alpdneaiuead brdird supaigtiorafot 4 nant y
rel ati velotio p@bicieCapivdrsely where ER GERFS 4roBukT hBil a Thiative pipasy | ratt | alnse it @& xdiffarait acy |
chai n | anmgtth ohthet EEEE fetushstidteab! thisdnvestion [cowkthbe BEEPY the blendetyi aghigyet 2 desired
di gest i wganelerdic Auatity o prYidernpagisdiai aqoliiowee. di- el vd- 61 by non-speci fic di gestl ve
or | i nguaForiexgepied thakse of dyerd ard Frepyleps eidegpie acoRst det 8dT 2PRRPTT A<l i s
t he eporsHiiag PP FeraReuRdiE "ﬁ@ﬁ'él“@@é‘t’%{ﬁin’P'ﬁV I¥ee® second is acyl chain
| ength for non-absorption. Were n 4 is found to be the suitable in vivo
threshold for non-digestability, 5 then the cutoff of the [err] acyl chain
| ength for direct absorption coul d be a ;pw as C7 (the octanoate ester).
Thi s_species (using glycerol @GQR) woul d have an average MV
of 782, but since there is a gl strlbutlon in the mxture, species of MV
of 586 and 644 woul d be prese sters of tertiary alcohols ([err] =

R4 al kyl) or secondary al cohobﬁ I Lkgqsél tuents can provi de good
protection fromlipase hydr oI y5|2s 1, 2- epoxybutane (R4 = Et),
2, 3- gpoxybutane 10 ([err] [err] = 3ooth butyl ene oxi de;

1, 2- epoxy- 3- net hyl pr opane ([err] = [err] = Me), isobutyl ene oxide;

1, 2- epoconaysdyo vastames gasaedr thiawe al é.h.e;t FTRYor Inoral foe @lycdrdl, b E&EER chrepaundiest Shivod

t hat t hieveeto il iadhide molyerdgdesan the ez gesxtantivg infbrittk heweerpthe delyobehdidhe adikssisase

cat al yzmredeties Jbts, onpropylenp exifspihyg|wilfietoresete epoxi de. Thus, where gl ycerol and
propyd ene oxide are used with [err] fatty acids, we have found that as
conpared to olive oil as a repre ve.substrate having a rate 15 of in
vitro |lipase reactivity of 100, t'@';%&gf-ati on index of 2 or greater has
a hydrolysis rate value on the ord¥#3 of 20-30% of the olive oil. By

non- d| gestability we nmean a rate bel ow about 20% preferably 10% Thus,

f ood” prog).lcts could be made or cooked in a mxture of natural fats and the
synthetl “%fat minetics of this invention blended in proportion to provide
any predeterm ned anount of fat caloric value. Where nis 4- 5, the
relative |ipase rate is zero. Depémi%ﬁ Heo; he organol eptic qualities

desi ged, the amount of substitution 204.would range froma few percent, to
give fractional reduction in caloric v‘a:f( to entire substitution for a
non- caloric product. Conversely, where the EEEP product has a rel ative

| i pase Ihed, @h@b 082 dran@@ , Theliafiérainiagés moedomitkis. Whilst veedoEBEMSH ot bedhalywit bivt thgoey. of
this i nmendiewerhat owindn-bigestigiegl ofi the EERPslof Bisdnvemion trive teetheralehbli estetllinkgag baioy ept i ¢
qual k4 yseoondgy catedtharmprpart i cul ar cooki ng use, (e.g., oil vs. fat For

exanpl e, Peyidibrewinew ofmee Feardly e Pf?ﬂ@?? Pe AR pRfusbesiti il physicabprogerties 1 - py
2 and braagirg, fropheliquid oil, through fats and greases, and timately to waxes. The resultant EEEPs are useful

in food formulations and for cooking as they have good mouth fesl and characteristics similar to vegetable
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- 25 resulting principal conpound is triacyl- | 7, 3-di-(2-hydroxypropyl)
glycerol: [err] [err] [err] [err] Conversely, where n is greater than a,
e.g., n =3 or nore for gl ycer%; %Eg FEEP conmpounds of this invention wll
- include pol yepoxi des in the ex o3 ekFPended interlink between the pol yol
" and-the acyl ester noieties. Thus, for propylene oxide, there will be
pr ese'aﬁs 49 ki€ Belngl Bibtivbly [Bh- El]sou‘ﬂ)gblé’-m% @Geslitshd, rahd Pbh-toxic they may be substituted for
[er r] nbtbrAkoP pro¥d3daild addSate, b haVHoRalofdWaibat t er |1 nkages predoni nate. Wile
: we do Naiambisd of Qudacaidoaes ke tdpead, Yeapise et eyetid, hajrisbleie, seaicdpgeiic.i bil ity
of t heakrrs rieiholdid) lisoleid) ir@lhic, Osteabseatit) @rabiadid, veheaic calbvis, olgis.tapd/or Hentkdegenolsei ng 55
secondad.yThe adtl ekidé banbepderiveairiom siitablearaturatly widutiing nesyothetisdatty deide piid ¢agtbey aci ds
. produs&grata oetrdaipraed,Uicdiudegtesitionkltand [ghyestraborersp deqendirgs oy i gesvgd Physierla
-~ 1i qui @roperligs, ¢.4rliowid lor $obid, of e bhl cprwawds, and ul ti mat elg/ to waxes. The
r esul t anffathEBEEs perr ¢ erseafurlly joacupring dats Grdraisasd e 5 dne Burce Jeihe "é{sacldhe
have georbrensfiohexpaplp. remaeeéﬁépra&feéralgg?q %9§f°%r°hP4zat?“Vtaa'd\fé =f V C sca"
54710 BProyidecs by, iglipwh sevdeangRllj propoftensesd ’}9 g?ﬂ and
" non- t GRMckefgkyl 9k abﬁ%s”s"d‘b M Ot & l‘;oia éili"gr°$ pa urg # Sed’ nsr 3 ‘f at's,

m, i r her ?v
but hggze?eﬁae;tgaﬂ;g?’ emggff gs o0 ?W T i t?,f-,&e; -t = id Faiid et
canr | ok 15 é"s ;f i gt dcen 15 oot mg el Al ® e
x.; ru, i u d r nat lahd o
- olerc is.cﬁﬂz § an ﬁ ﬂ%lgi]?g la?att'g] acng’séb % E)[ v)éz@(ébgﬁse%a'all Réin 4 hduyeghdf r om
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 eSt er aARGs@togduct clrebearetiteagad PeaofpiXy b atriventiomaLimiyaer. gig. with jaliali aqd C'P&rﬁ‘g@%‘#eaz - 5,
and b dien prodaveriag@ionanbier adetaeen above 2 and 3. Suitable fatty acids
i nckaude m xtures of palmtic acid or heptadecanoic acid with ol eic acid.
. These DxRled Beserintienst diediept Magehydr ol ysi s by por ci ne pancr eatic |ipase, the

. dom nant enzyne in fat di estlon |n v tro Even wh
noi et i es“?;?rfé'x’ﬂ EIF‘E}F' 9 desoih LF’“ tsﬁ’ ""E mpley Nty yay e it at'on OEt\%% %bés gﬁb)edZS
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_ f OOd ' rﬂ@%eﬁ ¥ther|f|ed {in this example propoxylated).

50
EXAMPLE 1

l. Propoxylated Glycerol Synthesis

55 A. Catalyst Preparation

A catalyst solution for the propoxylation reaction is prepared to provide .25 wt % K" in 6000 gms final
propoxylated product. To prepare the catalyst, 27. 59 grams powdered potassium hydroxide and 300 grams
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e.g. as solvents for flavors and pharmaceuticals, and in baked goods, sal ad
dressings and sauces. The EEEP m xtures enployed in the present invention
may be prepared by a process mhlgg §%4 § a 30 base (preferably alkali
.hmetal) catalyzed reaction of the 8I th the epoxide. As noted in the
G bson and Qui ck paper, supra, the base catalysis opens the oxirane ring of

‘the propYk&aCGOHt dRarded tb 3C108E1El folaBflovaibibh bk ey RdaRM I fior AitBEdA LR 758086t Of
secondafsyimify @f SeM ondMesPEhe ARIyENBedRE AbIutRH 13ARE £ B6RI Pakilct Whick KosRibbdiBdnYa V&
pref er, .rbthry tehigofamds at 6d-70grsyaeFHEliar dn® nedras renvivé vamlr. frad trsbrettakats Qybeamn.es | |
csplit i tgrdns. Trer daagbtysoiemionl(31a82l gRSPiddedidG B pilbgh BlushbE 2-gallge etifibssfsteaIstifrdte
fattysaceator. Thi s provides the glycerol for the base catal yzed 35

propoxyl ation addition reaction. The resultant [err], preferably n = 2 - 5,
‘may t herB- FoppgltinndpagtiopitdlGP@t hi gh tenperature, between about 100 to
Lerr], in the presence of paratoluene sul phonic acid (PTSA) with a

st oi_chi omeTa prePasarBigPR Yigied @ eordd (Wt e Qproryiene ynitadiedinitia ofyeesel rberoe 9207332
resul ’t"ar?f“SAF‘Gs”ﬁ? 23 gpe Cﬁ‘?f%’uésc fre"Tﬁ'écemb&“d PP @€ taddagnviiethe et Fharer). The

b eached‘z):‘i“"}‘f" Est}g z%cﬁ%}' gé? il 61 o 'e>¥/oﬁaf FFé’g&T‘ E%W%E%iﬁ go cogttg'%og% giede a
. | w n en w. ate! n rogen (<] |
b ooy R ik TR
by Wa)‘ zm ea e? i ste(a t th%s eprle ?op!/l |¥e cfe s a9d d eéstu?e the
best - g 19 éﬁﬁ é}g nfrol v e

epoxi de ﬁ%@raté%\ Je%FHn@é&Qés ﬁay sdtl; Péh\’ sﬁg“ﬁ‘ﬂﬁ’?é for |&6A1.s r%gguri

gl ycer Olthe( Eohtrol ARRe toPhel SIn rhdrd %Qpiua{reta&.da%g PrYdd M@Q&CEF%&M pmes.teur e
of ~ei t hewcrastd brhofterOhantBBHsR NS MMRI fos@L ITRb Mbdybn® bBdeCwas Cbilainditn Ry Weewa f 0od
oi | / fat sedpbsdot bhlb bightn®idicell, @lercbin Berfntiny i@ dhaehiREPimddo)rbdt amvdhe bicprdpyeneloxide> and
b = 3. Wobtpheptra@ropaldiatell @lyceadl wih e loRrypirapyledd Unitd ihe totl prgpyieab opdd ghaige (si 3928.68 S
exanpl e geantsr $iade)thenyotle bacdyd $52Pk lgadgaved dsigkmitragedn presstiiedhdad tha obvdraliisreesion pebsare

pr opoxy lirgteasby. to 5% EPdAlRIeHSA psig) vPe plbity IPrwpyehe@xide mrobusidmuh efcthes lo&beell yoke

Cat al ystinteihe fractort Aitan alihe ot gnstoxidehagiheemadded thetreaciimopigiy was #liomed te gedkiosh i s
pr epatteder 2 2qitigedl && hogstoipsugncp@pletp rqapfiog000 gns fi nal pr ogoxyl ated product.

To prepar ewt'%eth‘?:ff?%{'l"ﬁlg’ﬁs copnpleteg thg pEggct ﬂ’GM&O&ﬂ' bi’% ?Pu??F W%G&at%ﬁ't@oo
grans 8 Mag”%?i"”d“ oBmS BY PSRgrans '€ Bf°” “° rrs ‘ '6 °f ”él f‘i’UUB‘ q%/
evapor at Iﬁl psskoc%go a?}'\éé\%f " gbx)}lrlo ﬂe ht e tuo CrhroBPI : Or
: abOUt O ph ?&B'e :ﬁi]y is et al r« used rﬁ" a?agte ze ro Q aM)ls

whi ch”i s, % HBES th W Yo p%d. , b

renove ie%ularw QEERIE AL 1 yf N he Ca a
solution (314.6 Is added to a dry nltrogen flushed 2 gallon

st ai nl egssinggs ofSptpleg (Bihcpated BSH.Or . B. Propoxyl ation Reaction; 1:3 G PO To
prepage propoxylated giyceroif~wth three oxypropylene units the initial

gl ycerol charigscal §n6sls3 a33utlld of g0 fbleLof,redisliiled. a3id gBdet otk @S 1.5 AGar

gl ycer olrgtio @n ditid0 Palgity! adteeedastdoltl dhlvedeC @t ddoyisdhtoaded irgery .chiddaiernt @oeamiNisragded
1773. 32 dgwsisg loyxgirred squvi of @D rolg o thpHRGs maly etbchéaimt(20 mhend @rpefraine haler a
cont i nudbs agsifioy & rideat oy temiterabtye wndeT e atmespbere 1of da sithgeat ad stiving B-cPBCuesind

ni t r ogerer gr edhen Pe howsss Aaefjages saparaion OS] e reagiion Mepsselaft tehandye tf regron. dheans
propy! erféxiug isgrddedr Wf’(t 00 mip aygexypgt ra VUH§S a«d@eermteemtq#@r K%éc"%f“" d t he
react i oﬁo’E'?é'éﬂdkPéqaﬁ‘F e*a-‘itt‘%\/\”?é’dh‘idd‘”t éi’F‘P 2 (‘f S watef &t he
reacti O s"" r?ﬂ'ﬁokﬁ dSSI rﬂ]‘é~:(=,c'f'1 orI; tlg'géf the \J 't\;eﬁrlo om I n‘l 8“@2:§nd
thelr e’Tzatt acgf sulyl are ﬁ)%thoﬁ(\%ﬁwuth eregg% meth é he c eéac é@g v,‘frog) xy%alltesd over
an o Pl e % xsc.éxa ﬁ(&a o

con rol P » ﬁi’ LR R b g ka1 RUnPBGh of cb. t e
reacto TQ%eﬁﬁlw dnd d‘lﬁ&%%ﬁl Q\P@Wprto cBark b&rtsl By § &dGR IN chpeéf cbhy. Qrﬂﬁﬂremmand
nor e prqg)é EREmASI iRy Hiee). charged to the reactor. \Wen the pressure

I NCr egsed 1@ reduftaht ﬁPthf@iﬂct@QrepzSI' Qs at RRmVdh¥&atGrb Q& Qeneld a ReQPItL&IBIoGsled e
was Ccontyaiol6iod, Butvhit® bk delradity WRschddor chtifed B gading thraagEHa@bdl. 1he AHGE &hibited

t her eby r@ekériitdobiggwitiite 6 har gihdvg =d.2 priduck @geb ERAmpRnNDbENW) bingDsligHaly Inerevissaisde.

To pr epatfae ofyk ODGXY thatnet 5ghy ¢ er ®prothictsBlightly less visxgus trap plive pié Similatiysthe hes § artdal

pr opyl eme= @xdidl ectchiifget $ I 89RBhGB gl andn S2@cshibited patid ervisatizatiorc83 * kPEhegauge
(80 p=si giolepilar rveigbnrapgee syrudeternioedias folinws:ov &r bl 884-1@Ech Gr 2prWediiden i hér aded to
552 kPa 18%8ugns 1 8§08, 1858 p4anksevmiag (he trigisoyd derfygtivenanddndudiag @i opihs it mger of dfe t he
| oad celpP'ynyﬂ@em'NH'teﬁ) ‘t“h@m'tbé%.’c‘tf@qﬂo‘eww“érac%ﬁpiab'? PEPPRIiRSy PRENS P BRI eIl AR, i98in
added, tieoureigtsiBh ni xture was al l owed to cook out
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25 for an additional 4-6 hours to insure conplete reaction. Wen the
reaction was conpl ete, the product was renoved hot fromthe reactor and was
treated with Magnesol (4 gramsgpgt. sggg)TFIiam; product) for two hours at
100-[err] in order to renobve t'F] Izcata yst. The resulting product was
~vactum filtered through a Cellite[err] (purified diatonmaceous silica) bed

- at 6041 ervitjo Testinglobtib dRGE fie= PUBEoraigogA®Y | Fand&diy Gbase Hydr oxyl Nunber, VPO
nol ecul ar wei ght, Gel Perneation Chromat og- 30 raphy (GPC) anal ysis, and
[err] ExaMBLEZed to characterize the hydroxy propoxyl ated glycerols mxture,
- HPGs. For the HPGs with three oxypropylene units, polydispersity by GPC
anat ysi dollaying thegabgyedprededurerin| Bxerofieat. aneinbgitof 4G probirtse] th ES AP ¢idhisHp@niny |
Nurrber”efnes"f%(?dgwﬁ'ﬁ‘blne”asIVla"edsyﬁ'ﬂ%@sgesOfdfomAP@é’V(Cthol aic)¢ ameurt oHPCN) the35 | n a
typi c&ReYniOR 89 % ”‘eaf“’@di’td’d Pihef tesfimEnidp beptpded igpdded g Whml|of b‘dfea@mamea fori des
“(a ni M?'aec' dfmM CpClg, %Mé'ﬁmﬁvatolas DIMITs. Bt 10,94 9Pt LIS B prlurec® e

~chl.or £5E°% '8 &5 Iteg?be dhe ?rﬁu'%‘}"g (t,’ﬁ’fsf?frﬁ & e Q(?taﬁ{ Cti°§ "%ﬁiﬂeﬁ‘e BV\A se to
a.sti Atéée ‘8 N ued Ot"r‘f“t' % ??fj) and

: | ?ip ter)(cgorcme I| s
dry pyridiie 5 é‘e%ﬁ 104 fﬁ@? oo %ﬂ owe an
- at s é{eepem iAb0d o.ﬁmd& S5kh anrh'e%mtsp.ea oot Laffgﬁer 24
acn s rel

hou %oérergﬁflr% 'tooleeQ% canta f the
react h@,e,, oft fordilixkpdéeS 1S added to vvater 00 m and ext racte severa

times Wthb rda@islaf) gNeMbeIbl 8 2613 1. %x5E 8edds)an aTé?ébe%@W@ét&ﬁﬁaﬁUnQ@@étﬁe Bh#r&il s then
was heds atdnol (@b ES, wﬁ&e)ﬁe@@ i$1PQ andthd ki 8 asfURESe K6t 1(2 X 500 ml), water (2 X
500 m), aqueous potassium bi carbonate (2 X 500 m), and then water (2 X
500 m), and dried over anhydrous sodi um sul phate before evaporation of the
solwent. Prior to col uRakihloRRISEFHiNRR 2 gtty acids still
present are nethyl ated V\nsm;mhgeal di azom_am_zing*cr ude acyl at ed
propoxyl ated gl ycerol m xtures (APGs) product is purified by passage down a
silicic acid colu ut a gradi ent di ethylether (0 to 1009 in
petrol eum et her. "e"rré’rL‘r d)’lillgﬂ \c/ivéwor t he APGs gént hesis fall in the range of
59 75% Purity and structM%E®of (BH98 nA®ko product are confirnmed by IR and
[err] NWR spectroscopy. amd 8y Thin Layer Chrohatdography (TLC). 50 The
resul tant APG products arg=alill oils at roomtesperature and generally a
very acceptabl e pale yel lpw gohor, but which cagy e easily bleached or
clgpified by passing throxyg_h charcoal . The APGs,exhi bited reverse
viscosity, with the n = and n = 2.2 products gsee Exanpl e 2 bel ow) being
slightly nore viscous tha‘h'olal ve oil, and the n"= 5 and n = 8 products
slightly | ess vi st@®yeragarpdifove dnﬂemgxaﬁﬂcasl-y the n =5 and n = 8 did not
solidify at [err] while the n =1 and n = 2.2 exhibited parti al
Cr yst Based zatht epvovaThkdy rdata, dime= 35he lipadecydibigsis el ightdoutr @MY R @ h e deisabodtned as
f ol | o%%: We prafef the &&de 10IBWsis matecloDe Pelo@d@uflD¥G; n = 5, 1058- 1290; and n = 8,
1058- 1348 aarsenvnditg ackigletadiiugisatjte teltadi AP@siof Eablealind 5 mcd.2idiand) 80&6 adfsayetle t ot al
mass Bf GeshEayib Chreriperanty fragked solump)l to shav e distibwioy ahediverspyiens| dxide anibept abl e
Pe?ﬂche@e "q5eFiarpehevun dee Bi |y nouth feel wit hout being sliny. 9 EP O
254 547 B1 I'll In Vitro Testing of the APGs (n =1 - 8) [or Digestion by
Pancreatic Lipase EXAVPLE_2 5 Fol | ow ng the above procedure in Exanple
1, a nunber of APG & 2 ‘ e e refon were prepared in
which n was varied in t heg r,@.gg &ngLEr @pgck-e& BY1 &) troI of the amount of PO
in,he reaction. 100 ng_of the G fat or oil of the invention to be tested
i s “added to 10 m of buf f er contai nlthg’ol MM NaCl, 1 nMCaCl2, 3 nM

3?8)(;?/% a;" ﬁm a %zf‘p )g‘d tie ‘{l Eb'e Lieil ?UéLMI s+'o P’gb rians1 erred to

t he pmw “a‘ﬁ,yesﬁaj.lgmeaq TS 10 ttrated tp 8.y USIng a
Raed onet er staf - (coppriging a TTABQ tlitrajionlassenblyl a TTTR0

ti tratﬁili’o)an ¥BUB02ad Bol éPtv% #n@ aSpHVI27pH ngter)| Pofci ng pangreatic

| i pas BeH=y-ar=e ittt 5——tH;t f=ph e Hr8—Ots—added,
the p § abﬁdl tre-gaw [ rclt‘éd o '8 8" nz;? f nje'%’ydt hes'rfe%rﬁion fiol | ojved over
a 20 1g(PaYg Pt Of NDY a:uiot NDr af 14019 mm T%aaqmeomsl\h L71NEDI Mi tial,

| i Bear, (ratg i reporte mcrb mle b;]__p,e,r Te G-CI-LLI—LE-d—IJ) keep

t he pHFQ:O‘nA‘?ErﬁeWtHBMran g REPYhe ?‘Fe’e W&PY}e%qlﬁé"’i‘el%d’s@aYB?lthe 15
action of pancreatic |ipase. The results are given belowin Table I,
expressed as an average of 4 determ nations, relative to olive oil as a
control (100%, where the EPOis PO and the FE is as in Exanple |, part I1.
20 Tabl e19 Digestibility (Lipase Activity)




Substrate Rel ati ve Rate* Control: dive QO

100 25 APGs: G EPONn(FE)b n =0

76.2 n - 1 EP0254G4Z281 - 2.2

18.9 30 n =5 On
=8 0 * Average of four determ nations. 35 Based

on the aboke dPes|aempongats sepresent [§0% @ tielTpash irpcesietedryid pxskyt 4orS(P@ evhpre taghraive
10% andvaaB7-8f6 gug tg pregegceth guitnogogddiignapeasfoarentsh@ T tipgstin)- Hyel BGR Y PY cpragetedt o
be bel ow gitsontss 209ple ThEDrasnrorseirsint Wnosekt at e adducts of the tested APGs of
Tabl e | ( nWherq the APGs pigduct vegge (Ralpeulan weighj isodlow gelow| abeut FAP-LBR ibisapt ‘?’%{g“,ﬁ?
(packed “8’51"8??%?'9 f2bSWoRBYP PRraYSEi St PhYiterlreRst™ d%%ﬁrgd ee‘?‘i’é‘*"S%%?jd@"%' I
each. TKENF AEEY Padugh & MG IBNRAYINF FERTE2N ©© MEPSFEKPE" PO Y AP BT Y ANK5Res
gol Ve?%\"-%;ﬂ@- BN (S’{%Ar ea by G.C (Packed Columm) 45 G PO Adduct PG

1:4 1:5 1: 6 1:7 1:8 1: 9 1:10 [err] ND
31.1 ,%6.5%%%_@3 FEEDING [s$UBiES 2.1 22.7 40.5 28.0 5.9 0.7 [err]
t ND 1.4 16.1 34.5 28.5 13.6 5.1 0.8 [err] t

ND ND Spré}pe-oowley weaﬂling rél@(n?éxle) agre %d%ﬁa&rato@@ef@w&ﬁe? conta?nin% 2.5°/NR1 NQgﬁt oo
det ect alilsBrent tedt combdUAESL either RS - = FH'.ZO&M{pGQﬁ@'oY @Rl n = Scom@si¥ePbs BAmple 2EBadl 254
547 Bl Thaidmpiee: si0spadRiHok dcrE @ Seiter, H%aRhcet di thelTRSSackil (865§ mokktyaf frl EBERC e pt
for [®r ndst wdmpoendtdemg \v@lcleidWasal GidtaBpdives tkept prr B9S€ Mg aveight) Witk Tam) adddd icbrn emal
conponenteslabofdWdl chaw aleedyi containiip et.59% @@id.%isv0t koov emtdigdstible garke compsunar 1,20l e
% (F| D relsgropschekagietyd glgcernh kao wddpd to\lredials btlfe25%RCGe wgigldderet. aver age nol ecul ar
yi8ht i s Thededdingy triab edniirwee fyo threeG@eks0 0@ing iwhich time it bedy efeight gain igcreased at a rate
non- di gesyal bl tatf gftcosligharineleit o pdwaadiSignsi of ity weee ehiserersk Focealyotsr endiertednandhe
gut . e epRiyspever bRt el drWst i B methodfbated eornperiadseandin cacidopnd A2 gliodpRybSit i on
i s due PPPARVIOIGERAHRE- Prétiire b7 LS RIRPYRRIRBHYPS EidrRirdacrricagEdtAy.
IN VI VOB {7y, 10 EXAMPLE 3 FEEDI NG STUDI ES Sprague- Dowl ey weanling rats
(male) were fed a | aboratory chow diet containing 2.5% by weight of two
diffefent test conpounds: ei tIMBLEt DEI rNon-Digescapblity on or the n = 5
conposition of Exanple 2, each containing 18% of .heptadecanoic acid as a
mar ker, the balance of the faupx agid (acyl) noiety in the pbERy 15 test
conmpound being oleic acid. Teal Fateyary [AHPAJSWEEL kept at Feealby wei ght)
with 2. 75088k FOFPOBPASoi |, t heAr&Bor at or y ESKeRL AL edady cont BPA¥ng 4. 5%
i pi de Al-SoT—tr—kKrowr—morrti-gestt+bte—rarfer—eenpotne—r—2—mm——-—--—o
di dodecyl - 3- hexagegyl gl ycerol;; was added to ghe diets at 0.25% (by wei ght)
| evel. The feeding trial continued for three weeks, during which tinme rat
body wei ght dgai™53i ncreased at 38 rate equal to3lhat of controk4animals. No
outward signs of toxicity were observed. Feces were collected and 20
anal y8ed for lipid content, using a GLC net hod based on heptadecanoi c acid
ang 1, 2-18¢ Bﬂé%‘gﬁgﬁ%'ﬁteﬁé%%é’/c” “g‘\‘sﬁf@r Aty AeiF% Eopresentibe gercontagn gihe st $a51PPYWi ng
pedcent d5b"REh ghepioag, Di in HRR Jniab#h WTTED wesi YAoEgR)n 17 SPRC i e fsges byedigestive
TABLE | ¥]'2YRI5% pﬁn@éogtabﬁt'l?qq VT laggs listed under %HDA Still Esterified indicate the percentafge
still_in ongipal form, not hydro agul or Teces. The last column shows the ﬁotall.%f tlite ?58 receehdérg
Tot al , Frige™ FagRR e et s Hpot
i d \ g Ee erceln o r digested. HDAC
Acl The data § o%f 2£ the test compounds, %@c&gﬂy the n = 5 compounds
(pentahydroxypropylglycerol), are suilably resistant to overall digestion, which includes hydroiysis and
absorption in the upper intestine of the rat, and some hydrolysis and utilization by the microbial population
of the cecum, colon, and feces.
45 The synthesis above involving propylene oxide can be employed for epoxylation with butylene oxide
and isobutylene oxide, to produce the corresponding epoxide extended polyols which are then acylated,
preferably peracylated as above-described.
It should be understood that various modifications within the scope of this invention can be made by
one or ordinary skill in the art without departing from the spirit thereof. We therefore wish our invention to
50 be defined by the scope of the appended claims as broadly as the prior art will permit, and in view of this
specification if need be.

Claims
s5 1. The use, as a reduced calorific value substitute for an edible oil or fat, of a mixture of epoxide-extended
polyol esters obtainable by the reaclion of {(A) the product of reacting n moles of a C3-s epoxide per

mole of a polyol having the formula P{OH), .. where a is the number of primary hydroxyl groups in the
polyol and is in the range 1 to B, c is the total number of secondary and tertiary hydroxyl groups in the

11




n =22 12 : "6 18 n -
5 13 44 35 The
percentages |isted under %iDA ag F%%,fztBhy AC| ds represents the percentage
of the test conmpound that was noF absor but the HDA noiety of which was
hydr.ol yzed in the gut or in the feces by digestive enzynes or m crobi al
action. ThR REFCOMSBASE rédrssbRbouniele Msbacatihtbdral BSkat fdk icaEb) Webire @b @albdre
_ per centyag @7.8%i dub td preRhdedst RiainoOidMtiotd0tontpyting) WOE driakdting Uhe ea averredéie | ast
col umm s hioaeadshembie balFitDlesgohe thorps pkeeeedi ng 40 col umms, being the
per cent agehéretheaPSs ploaatt average geBtulad weidhés todliay.cbelos ot 600FRAQ, it ig ok usefubasta
conpeunds-gigegtibie fat subsi@ute pecatideat withbe directly dbsorlgagrip the igdis We believe the non-digestibility
( pent atof the dRGp proget of ltyciayenlion is due@rimgriit taieyoresense ot waandery algehel agler linkpagest i on,
whi ch includes hydrol ysis and absorption in the upper intestine of the rat,
+and son INYMDTePYIgs and utilization by the microbial popul ation of the
- cecum colon, and feces. 45 The synthesis above involving propyl ene
oxi d¥¢ c%f%“ﬁéEéﬁﬁFWD'@(?Tf’B'rEsepoxyl ation with butyl ene oxXi de and i sobutyl ene
oxi de, to_produyce the corre ng ql xten Ls whlq‘p q\Nethen
| eanling rats [¢] ed laborator cowd ntan /o weight of
coyl i o H LR TR éa,[; e el e
under st QG IRL YALL0 oI %fa&% s(ée ) FnE%lezM Rygalp on
can p';e S é)gb%g&ﬁelco:{c 'i*élédneﬁa pid v{ra@ k& Gt fRd (t;!:’lw |th b&cofd @m t he
spirit tFn h&ra %ta#la% &ﬁaﬁmw fﬁft‘/o QHB A 8 khbvi Inoh Qi lelebﬁhﬂ@ﬂ:brﬁ}ﬁdncby ot he
scope Ofigdbét§i- :ams*da A WIS adtiod Y tRAGILY artfestd By RéigHANevdr t Wil I permit, and
in view Ofpd fbécﬁwg&@é?@én{ ih2alidr Aed ookt 8Eing &hiciClimé 8B bdaD weibht ghit@nc&ted RS rale
r educedsgGali®kraf biCcovdl WRIMSIDSE biitmdr@ sigy ofabkicg iWelecobeérled0 Fechbalivere Gblleatedriand Ur €
of epoxdndgsea xibe nle ctomendty odinge 8t @ICs neibdibastdl e bypidde@nvie acitli ad  ©2-dipderyH3he
pr oducthegddesyiyceroimgerkersydhectitaghovathp etleviingapporitals rgmverippdf demddecanpio gdHDAAVI ng
t he forimthedeck®err] where a i s the nunber of primary hydroxyl groups in the
polyol and is in the range 1 to 8, c is the total nunmber of secondary and
tertiary hydroxyl groups in 4zl / The above conponents
repré&sent 90% of the mass triace |%:tt£g¥5r)£g>%§g?)§ﬁfjbt?1[err] where the val ue
was 67.8% due to presence ofgynkpgwn additional conponents
triacetin). The area % not le&rer %ngl to Gigpk §BsHL Or nole ﬁf’ﬁﬂog) response
factors wa¥eogeypounaare the ARGiaproduct estersgeednl ecul arEpsg ght is too
' | ow, bel gw.ahout 600-900 it is.not yseful as a 5 _ nonc dlﬂaQtl hle fat
substml tute becauys § it will directly absorged in the gut. bel i eve the
" non-di gesti b?l-lltJ?y of the APG(;1 roduct of thisS invention is e primarily to
the presenceqnaf ssecondary al gahol ester linkgges. V. IN VI Testing. to
EXAMPLE 3 FEEDI NG STUDI ES Spr ague-Dow ey weanling rats (nale) were fed a
| abogat ory chow di et containing 2.5% by weight of two different test
conpounte: perbritdyes lidtdticunter—%2DA aErag Bsty tAcids represéritsethen perceptage ofpfios iesticompayhd
Exanpl eth@ wae ac hivsaret diuning ¢iDA 83Ge0f of vbioh aaiyenbkea imthe dutas indharlacdedy digestie
bal anc eenefmesite nficaotiay aclion. dTh¢ aeybriaga® listadyunder %HiRA BRNERStetitied indicatet the perpryiaael
bei ng oftiincoriaippldormTont Avdrelized arypt prifedes T daskesfymn&howECh® 11B)Of Wi tg?l?')ecw'ﬂ%
2. 75% acplvEds, @B'ﬁ!ih‘hélprc*'"Eeﬁé"‘l’t&Bé’fb&fj 8 eé'ﬁ@)W al read cont a| n| ng 5% I |
AI so, a kmin dfBn-PYedta pithe rr&?‘ke?mli’ﬁ ”'Ci'a
ycer o(Pe”‘%%’m%QB@’éP“tCSm? e grigp R Istagt éy’e b ' es b ' §§ ng
tr| al g@?’?tl‘?ﬂ&lt P gt ﬁl’eétge %kéa AU FIT \ﬁ? 3' t rre é‘t yb dmlcro 'ag%’{’”
I ncr eas S nth SIS gbovghll@ Vi pr&p%ﬁe Q)IIde ntblé% g‘%&r@ oxm rpwﬁry\@xftﬂenﬁlogl é Of
toxi i t%d%g (ae ‘pr cﬁg’% g \K@ﬁa%p&\g & gol l%sﬁ'g trfeﬂracyllétem

content a ept a@ecanm c acl d and 1, 2-di odecyl - 3-
hexadecy? s){&ﬁrﬁu urldBAEET Biat V-Eh&ls drﬂ)ﬁiﬂca‘ﬁaﬁ\%tﬁh%ef é@bdeodﬂ“tm;n%ﬁ&%ﬁ @8 €nade by

[ eCOVer gy Qrfde@ RERAEEARD who@CioParfridHdn thdsgift @nefeBC 8% thetdfore wish our invention to
- TABLE | del dehifa-ty! 182 sdopddér| thel 3pnddBiici@ms as broadly as the prior art will permit, and in view of this

Tot al FRpesricaintifheed be. %DA Still Fecal Test Conpounds
Aci d Esterified HDA% 30 n - 2.2 12
6" Claims 18

55 1. The use, as a reduced calorific value substitute for an edible oil or fat, of a mixture of epoxide-extended
polyol esters obtainable by the reaction of (A) the product of reacting n moles of a Cs3—¢ epoxide per
mole of a polyol having the formula P(OH),. . where a is the number of primary hydroxyl groups in the
polyol and is in the range 1 to 8, ¢ is the total number of secondary and tertiary hydroxyl groups in the
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The percentages |listed under %IDA as Free Fatty Acids represents the

= percentage of the test conpounggbggasmp§1not absorbed, but the HDA npiety
-of which was hydrolyzed in the gut or in the feces by digestive enzynes or

“m c¥obial action. The percentages listed under %IDA Still Esterified

i ndi cat epdiydeanp @i BBrge0 & 7, irle 1614 o044 Qb lin thé Faige 0tS; MA@l WL Grebtér tiHat OF

- feces. ‘Thand gsiteramdnlosm &hi@wsintaRenytivky@roods it e powel ap epiamedimgiddoductadyumms,
bei ng t hecpasg entaige hpdbxybdsups,bad (B roblggesd edle ol $uid prebatiaof ashigwcid hivig  t he

test. cothgp@umds RCOPIAMhére U s |7yto 28 legrbonnatoms and b iS gregenibau tist not greater than

( pent ahyatroxypr opyl gl ycerol ), are suitably resistant to overall digestion,

. whi ¢ch includes hydrolysis and absorption in the upper intestine of the rat,

and s@rreTﬂym 83 gJ@insd aretginy f ihereiniiitgignitie st @riease ArdrPetsuriact iPvetbotthe

cecum cH%fPMPERY fGiveR. 45 The synthesis above invol ving propyl ene

oxi de can be e Io ed for ep o§¥lation w th butyl ene lede ng i sobutyl ene

- oxi'e t BoPFD dH%C'ﬁ'B‘rr%ﬂ% %W?Fée'%'bﬁ?iaaéveé EHPIl B SIIRF 'Whl ch are then

acyl at ed pl‘ e e gé.b er aC clalm R SllJ:}'FCIent lengt p\ L%Le mixiure of
under St O e%‘ estg us su &QELI r;'esslsya‘nt tédlgesﬁqrb rass.t% ou;ftggl;t ?th i'nvention

- can be rra°8 en dep art| ng fromthe

- SPikIT, tﬂ% @é)zsc.avéﬁe nas.ﬁ,fm&rew ﬁmsawedfre%eagwehatng aﬁﬁm.x#af%s%iewed by the
scope of the appended clains as broadly as the prior art will pernit, and

in view fife Js@b§_cl§:ﬂ§‘d3infah§36rte| d?'al_ainfs 1N 6 nki8in tt@le@biﬁé iDSvlectbd fra-rh%rd#ﬁ@ne oRie,d
reduced gsaleRd bilideC1,2-8hoblFoutabd) Si3idpbiyButdng) 1,88poRye2-MbiByiSrbdand M 2fepbxy-codlondxaie, Xt Ur €
of ™ epoxi shanextdrend@sbipol yol esters obtai nable by the reaction of (A) the
praduct of reacting n noles of a [err] epoxide per nole of a polyol having
t he f @r nTHeaus @s cipimethér @y @né sf ¢ldres him® @hererd the plye risyselegidd Gy [suggrsoalpeeralin t he
pol yol asedcheddes anct igtuteathgieoll to 8, ¢ is the total number of secondary and
tertiary hydroxyl groups in the 11 EP 0 254 547 Bl polyol and is in the
- range 80 Thg yse asheaimest i clahp 7 whorein fej sygari i spipdedy 5%@'”S°sﬁom8‘"°§? pgadis§tal to
or Br eat BRbNOPRNYIose. 59 F‘Pd°s§r"é'a’i°é‘rd'ldﬁ%lﬁ”'9%@8'6‘?' the pri mary hydroxyl groups in
t he pal yol ar e rlaa Iaced (I)ng aal 90 ur%[e bg ecandary 9 s ert ry, roxyl
grOUpg’ W c%) ulnyl% ém y §ésqocﬁt etgdp Yh héjs]angvéf%gﬁ:ev aglfr(éf\haw ng

the for @!%a gle""ge vaéu%%t‘nhzh g seg ACOITE. A PP ™ han 2

but, not greaer an“at ascalrre |nc mlv\,herelnnls

SUFT T Gh.olo (u0ad ARG n B PASRVE TS Shed o 3L 8 cRlort) oW, ahowk 510% conpar ed

to olive oil use as claimed in claim1 or ¢laim2 wherein n has
an ave{afife u‘é@-hé@auh&l ih Q@y 6rRYQaikks 1 1310 vhereih i WHRuré fiasednh ﬂ@ﬁbrédrbyaﬂﬁetﬁﬁae of
clai ms ledhrismgwhesiepsiiR is of sufficient length that the m xture of
epayi de- exd aactmg saolpygd oL Bt &ndulh B(BHHS hahd pradehye of @Lasd cardlyst withtiaigestGsve
tract absappldeptor a priod bf tiMdauifideal tasrodticaa mixthrd of pollyerioxkitsiexitndadgiolyolR hiaing
sel ect ed farroinimuerappxyahien index analagei nuinber eswhidhdy exbfess Bian Tlaed wiseeimgregdrahared i n
any one 0f95%| dhtherprirhary bydsoxwhs et ®idrpolydle are gonwertbd t¢ secadprg ot lediary hpdveplsnd| ene
OXI de, perb egseting spid enixtare 2t enswsisrpriangerepolypls Juith b leges paprid fatty acid, RCOOH to

1, 20 epoxy- pEQdH%ethI"ﬁ%t'diﬁa‘r@ox"f cpleaded oglvel pBe'&hexane, and ni xtures thereof. 20
7. The use as clalned |n a one of clalns 1 to 6 wherein the ponoI is

sel ect‘%dT'"Pr"B?w‘?ss n “ P'" s %E‘@W "3{ | t her.e . The
PR LS el Bl Rl R
%‘%\Nher ein

peaniut o:

nannose A' oloba(f)oul flower Sele da ria rgl ktu%y lhgl%gf 'to %? d g "daowl

meUI’ES t H Wher ?s HEEc alnea 1 n any one o alrrs 1

[er r] is )Xé'f) gth I)}cérogfronpsa‘(ﬁatpy’amﬁ%depox' de is selected fr Om pr opyl ene
oxi de, butyt rﬁﬂ@ym@)% LiblGlyedasl id RORALE KhARSd SdkiBereadtionarciaii1 Aver age val ue of from
2 to 8, and has an average value which is greater than 2 but not greater
thap 3z 8 ul;Qas JRRed HEIRS 12 Whdi AR $(OHY. . £ Isajiyderd), 3M3eT, @iig1,Mhd &oikith & p@pyieege of 2
- 5, pred®ieabhay ad averdge vaithbbvei 22, 2nd blihs arl Berags ealasbedk 2iboedt inoreaiay 3one  of
clains 1 to 10 wherein said m xture has been prepared by a nethod
conpr itei Thg dskies skieps iroflaim 12 wherein P(OH),. . is glycerol, a is 2, ¢ is 1, the epoxide is selected

from butylene oxide and iscbutylene oxide, n is an average value of from 2 to 8, and b has an average

55 value which is above 2 but not more than 3.

15. An edible composition containing fat-iype and non-fat ingredients, and wherein at Ieast a part of the fat-
type material of the composition comprises a mixture of epoxide-extended polyol esters obtainable by
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35 a) reacting said polyol of the formila [err] in the presence of a
base catalyst with said [err] epoxide, for a period of tine sufficient to
. provide a m xture of polyepoxi deEPe6< gﬁ,dmool yol s having a mni mum

- epoxyl ation index average nunber I's not |ess than a and wherein
.‘greater than 95% of the primary hydroxyl s of said polyols are converted to
secondary te rehdlod ofan)ythdpdauexyi réactigntmbips éreACLi BEbx@@péh rdiexéilr @iydif having the
epoxi de- exdrand ®OHQAL Whdrs a Wi ibhdunéioed @ adrharp AIraAl gebubain tthe @EbIchnd BGOMElrang®©1 40

. produce saé 8 o e tote nehibee plosciahdare aidetertia g hppdxyl@roups iheileSpolydiZand Tl thel SR gas

cl ai med i ro @lted wialld awh dpieg in ivangieBat Biods pquel to degeddn thas b.epe godter-than)95% of

spli tsti ng e priany aydrxat gigvpsoin | thes @bleat taped replaesdh I8 Gpid ereglugli by, secerplery ew derbiary |

tal Pow, cdverensaadsonih Bikomelrperaide, of gaid prodict. of Hiatnapist having the gy BEPOH | ar d,
fish 0| I hpievEas i [t 236@%’01?“"6? pnd beis preftenfean 2dwbipt giepter tipggde seed 45

L oil, oba oil and sunflower seed oil and m xtures thereof to form

" gl ycer of® RPUe cwoTinn s AIPSH Wegiae 1Rk A crlad grepdngs Merpt gL plendy
ge)r;ar’atl nd ¥ AR2E] Y SBYEIMS r om ?sﬂal d fat ty acid; and c) enpn}aoylr]:gal;al B :

gl ycer OJ|7 I(i:‘compthrl%ﬁ‘%griC@;[n a¥n|x?ure |:)|ec|)22_]grer Leats surgp 90r use asI rrc]:ookm orl é The use

epoxi de i SeaQtr&)F)y h9bhd8 on the'la wald
‘aver age VaLis sanik tayteaarat of R fRe ﬁﬁartt 1o ﬁng n aeéla%
12 wher ei i dofbiMavihg th@iote @5 PloH),a, Werea isCthd Sumber &iHRmER Pfdr ug,ra.pgefl ﬁ&bartrf rom
butyl ene axd @én ®8ehnbs 0 DU, ¥ lisheoRKhudBer 0 sdcBndaly dAY &itlEehy ¥k Brols if B t O 8,
and b has aadisav @eagge 5o 7, the bal biex #hie®B ir the ANGY & 128;BUS el to FP GrBatbRIM a3. 15.
AN edi bl e asdgieasi haro95% ohthaiphinarg hiydbxyt yrp@psam ehemoRelfapd reblagpdasl s&M b®duch by

wher @i n atsedogdesit orderfiy bydakyltghvepd, atth (B} i pelesrmbemolabf saifl ptodect, @baTaog adid itaing
conpri ses the faimulal RGO wigroR ihde? éx23errdwd afpols \aod b ésgreats tignt2abhuh abl| geealpy tha@

EP 0 254 34% Bl the reaction of (A) the product of reacting n noles of a
[err] epoxi de per mol e of a polyol having the formulaferr] where a is the
nunmber g’f |in Pbﬂ'ﬁf“s“lc‘r’f‘"t‘sn ol Ayehereihg i ?WcﬁntﬁemP‘&h@ePaieto 8,
c is%the théS‘t’%‘Ys' ‘FH.‘) belqyra E‘t‘é Bﬁ&&?@ﬂ'e&nﬂdt"%@h ary hydroxyl groups in the

pol yol an in the ran + c bein |n the rtange 3
Po b s & dofpbliof S SMEPE s of e s bty ipBBdPs BB gRsagn G ranod S U

primary hygroxyl groups in the polyol are replaced in said product by

seconfagey AOkomtoBlitioh 35 YoiaWEdr iR XM o rdh AL 85 suifdfRht | i peal d
product’,  Qfde b )Xdea&afe eefamwﬁ'st; & ﬂ%ﬂrjo 98%% BE s E@ts%p. t tg
carbon atons an is greater than 2 but not greater than a + c. An

edi bl e ;0 maﬁ.btsrt.e.masaaauﬁéoah Beith d0vnGlo@ A ddreclBineR 0,5 Actaidb & rﬁtf«t@r@ﬂh@r@ef.
margarine, butter blend, 10 mayonnai se or shortening. 17. A conposition
COoNnpsbs S20Q@ Eoniposifiodl 8 QdimédAin- anypéhel sIQRAE @5 ite 26 Whbraial the bpuxidd S€ s@scted BOKI Ng
oi | or f atpropylerienoxidaepgdread axidd, i1 @repadybltde Zabmkybotahd) dR-patyRasathyippspane, 92+ d

ni xture ceppyicplohegrasn aetiniles dieleclor fat and at | east 10% by wei ght, based
on the total weight of the m xture, of a m xture of epoxide-extended pol yol
15 Bs(The gseqastainmasiol enmwt%é'a'ﬁeatctp iBohergin tierolyohia spiedirtiitom pbars.ciicePing n
mol e® of aaﬁC@"Pise’J%?‘i"‘&e"sri'@'e"hol e of a poI yol having the fornula[err] where
a is the nunber  of prrrrar [.0X g srnthg: ﬁglkﬂ and is in the
range 1*% 6‘°§’“p‘8?'“° 5% fHamed a"h fe'” G JhpPl Y AAD OB ANCRy R PO
groups i n ERESEIVHET SANESS EYHerRETPYIR§ L E% 0 7, the total of a+ ¢ being in
the pange,3, B ongt\eraﬁnarmr., 52 oPbiifl $855% hbI el grag@taat tJt@ 3% of
the PriMaLyo Y Qf GibloaHoRUBSovico bhd, BALUR ofiotants e SR A% A by

20 SeGL rrtrm@rtoteambﬁrsyanuvedrg@wlhe nr.aupaeatwttanz noPgrdRer&ifn 3per mDI e of
said product, of a fatty acid having the fornul a ere Rhas 7 to 23

car bon ! @Bmpddfoad dairGdBALIBM 25RABreid nldih 1H3Qdngg bEBL breterwn Sa'SCand:bas 3A
conp@sition as clainmed in any one of clainms 15 to 17 wherein n is

suf f i ci®nA codposhipdsd cidméd ipaseonidSof claims Ny e 28 wetedh da@dtntixt@d hbebevp@apoet byl %
conpar ed tethod toreriong the di8ps oA conposition as clainmed in any one of clains 15
t o 18 wher ea)neagtifgamidamnlyaive tiegermuial Ri@H)1 it ihe preagnge o2a bdBe c8@yst #ih sald Ca-Cs
conposi t i onerayde; [fayjarpedod af tima pultiniret ofereyideia mExturs ot rylyegpxigerexterided pRlyols hafing

suf f §ci ent # E‘ﬁg‘tlﬁ‘ eRextiation Eder %{’?fag%mtﬂtbere'pwd?*d'éﬂ@%ﬁérﬁ'@éd 98 [Wperpin eeer han s
subst ant i al $57° efdkg rEimarythy grexvesi o) ead palieisare-foRveAsin pependsry. of ?lt'a’VA‘VEYB &% | on as
cl ai med i n RireaciRoBIARXPE §) epoxde-edandad pelyply Vilinat leaptrgne SAdfa agfAfGHRSE i es
thereof . 35P°%9° s3 BHESLPRYBHELIA RIRET™ n any one of clains 15 to 21

wherein the epoxide is selected from propyl ene oxi de, pente
1, 2- epoxybut ane, 2, 3-epoxybutane, 1, B epoxy-2-nethyl pr r\ﬁ“iﬂ“ m“\“\

‘as cl ai e S1EhI £ ﬁrptﬁ.t.o
"?rgﬁur -'ext



epoxy-cycl ohexane, and m xtures thereof. 23. The use as clained in any one
of clainmse 1 to 6 wherein the polyol is selected from sugars, glycerol, 40
saccharides and m xtures there r%%ﬂmﬁqurrpom tion as clainmed in claim23
_Wherein the sugar is selected glfucose, mannose, gal act ose, arabi nose,

- Xyl ose, sorbitose. anylose and m xtures thereof. 45 25. A conposition as
~clai meg, hBorAdd¥itieh 8 cRimeBlirddidie 21 Bndréin &4 MbIRJBhdLdbLhd $edsor:gl ycerol, a is 2, ¢
s 1, the #£pgtinge nitbraSal el 84kl Goh REYBRIN ANBPeRXIddR, talldw ] dplieBed @K, deonaind
i'sobut yl end, alh die babassuas, c@m @l aidaie ol aliusoilppealiut 0iMsZidwer Sed aildedambasedan

aver age VvdailuwejobdhbiCindi ssnfgpvaadeed oit lr@nmiztulesi thereott to Joreadiyeprok dnelrond or RGre faty

- conposi t i cwridaBCOOKBWheel Riina Cl-Gisrd@p wherein n is in the range of 2 - 5,

pr ef er abl yb) Separafig temglyderol konBsaidy@ityZgid: Adconposi tion as clained in any one of
cl ai.ns 15 @ empevingtreid @ivaeraldi e hisg cainlesed additigr eaactiop eiiaired’ by a net hod

- conprising the steps of: a) reacting said polyol of the fornula [err]in the
pr eserleA SPMBOSias as SlgMat s Elaifl 2ohwhenPOBYer 4 iscdhisPlda is ot iSal ke PRIYIDFS t i ne
SufPi ci ePfPPYese BXERy P 18S 2 HPRIQIYANe GPOVB SI2y A HHREEN RRPERIMS BBRPAUE PG 55
“a mni nuW‘?’e?Joxyl ation |ndex average nurrber n which is not | ess than a and

: V\,herei reat er. han 95({ e pr ydro Is of. §a| d PQq eyol S .are
pos laimed in Iarm 2_wher IS g is 2, C IS h oxide Is.

conver’ d% dér R ATy rex % 5 Ser @ﬂ@ofrﬂ%%tw% 3”@&@%5' xture

of epOX| g\;gzsou “One fatty acl

pr 'oduce sa| mxture o epoxi e exten ed pol yol esters. 13 EP O 254 547

Bl 28 paéngggpggetr on as clainmed in claim27 wherein said nmethod includes
the steps of:- a) splitting a natural fat or oil selected from soybean oil,
I apes ae dvétivéndudgadideP Misciufd t@arpeflerBhdertos PehItster 4 Hajorighvddlzideb Survalamsin oi |,
cor# Oi | epbhras ¢ odbi Kdit, @hditichQluicW @ieebktio@a M) tde©Produke tidr| Rawion waedMakihes Sesane
‘seed o0i | ¢s§Epodiias prd ManensuPijoswweir dereBdimeli ROENL ..Nh etk atle Eéhe deoprintégenf or m
gl ycer ol Hyinaylgnappsor imnBolgol fiatiduiet Bind im Bereicic vads 1 REODHegth er ¢ie Riepantzahl eorr |
group. bjekeipan atd wdden dydgdyigeren ihPRolypidadedtef andtip Bersia,vomf dis @)liegnprbely i ng
sai d gl ydieSetanitaghiivae ahade Bergichvgskbis degtin geich edacerPlen adtt uof apbel Pehral A
conPosi t%‘r’*i’ oes perrare'me'udrpw'gerpar"m“z@'wqer BEOH“"[k gyrgh) sqkundgre\qdery igrtidre Hypoxyy ¢ j g
1, the ePBREREPE! ¥ wegden, mit 48) i Mple pra Nk degeProgiikiss Sinsp, FetiSaire der Roane BCOBHve 2. 2,
and b ha‘é‘°’%§lrf‘ ?/%?%16‘@'9\’7%{‘?’[? m&BHV@StE“T)BPmﬁ%ta'Srﬁﬁb%' TREGICEr Al R corrp05| t| on
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mt der KREHRY von[ @bkidvetidmngéheh Palycléster fa Mesetitithep IvideBtasdsiihlg dhegetydig Abspipesm | M

Pol yol beteumdaaingstradt istm Berei ch von 1 bis 8 liegt, ¢ die Gesantzahl von
sékundaren und tertiiaren Hydroxyl gruppen i m Polyol bedeutet und im

Ber ei ¢h VeymerQurigi rgct7Arispregit 4, worstie pusdh e-+Oéefigmrincdiichyrgan gaven pusgBdhlibisch von 3
bis#8 liegt, n gleich oder [err] a ist, und wobei nehr als 25 95 % der
pri madenVeyR e"'m?r PRSE AT ARBADEAN & (IS IVRINERS JEPOXL3UE (RraBRIGN Bl ffeatepRYisy TRer t i ar e
Hydr oxyl EP°Q¥HHEE "BROXEVRE. \isFRRsTE mMIPPR) T BesX Y FRng e BB Rkt e s,
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55 10. Verwendung nach Anspruch 9, worin n im Bereich von 2 bis 5, vorzugsweise 3 bis 5 liegt und b 3 ist.

11. Verwendung nach einem der Anspriiche 1 bis 10, worin die Mischung durch ein Verfahren hergestelit
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40 6. Verwendung nach ei nem der Anspruche 1 bis 5, worin das Epoxid aus
Propyl enoxi d, Pentenoxid, 1,2- Epoxybutan, 2,3-Epoxybutan,
1, 2- Epoxi - 2- net hyl propan, 1, 2- EM > Q qﬁexan und M schungen davon
.atjsgewahlt ist. 45 7. Verwendung nach einem der Anspruche 1 bis 6, worin
» das-Pol yol aus Zucker, dycerin, Sacchariden und M schungen davon
ausgewal hl t gy &k Polyd der\mrﬁ\&mmg..crﬁaGEberéﬁ BasénkawiyEdidis Ahe Idend We ks eFposad Sir
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Pr opyl enoxi eyrd8utipsegnoxi d und | sobut yl enoxi d ausgewahlt ist, n einen

- dur chschni t b) dig Hsehimlr aus\appridveriingsrign Zalfgien wit roipdgstenseings fettsdure (RCOCH) zur

- dur cl i schni Hetskelyng den\NischungurPmesiogidveridngerien éplyplestar ymsetzkber nicht [err] als 3
. ist.-55 10. Verwendung nach Anspruch 9, worin n im Berelch von 2 bis 5,
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basenkat al PIATENCNE PUPILPL A8, :’"" R, m@gn%:‘:n ach
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i st, das Epeyig e parifs g&b%w'@xn@rzsnedardladchs‘sobut yl enoxi d ausgewahit ist, n einen
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Zusamens ecangMayninbisd ddenBatkidest andt ei | e vom Fett- und Nicht-Fett-Typ und
worin mndestens ein Teil des Fett-Typ-Materials der Zusammenset zung ei ne
M schuniy- iyseneprosétang piteatensraneMishinggiue Fetis TyprBegtpiidistign geeigndat a¢rterwendung pie h
Reakl# on eaht{ ader Fetheder el dietstelii vers ahR@&%{‘t"Fed?HsW”??tzﬂlﬁﬂe” évtrveegr'ass‘ igloriehoxi ds
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al's 95 % deg a ?&' ugé €015 198 QY QimirEA B FiNPSHRK A BBkt Qfd
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ist. 35 16. Eflbare Zusammenset zung nach Anspruch 15, in Form ei nes
Sal at dr es Sdusdismenb@rug@ hadhesineBudet @nspriiches Chbis g7, WoEy oranaigiche epedipaihrdéimeye-
schwindigkeit von weniger als stwa 10 % im Vergleich zu Olivend! auszuliben.

55 19. Zusammensetzung nach einem der Anspriiche von 15 bis 18, worin n eine durchschnittliche Zahl im
Bersich von 2 bis 8 ist.
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17. Zusammenset zung ent haltend ei ne M schung aus Fett-Typ-Bestandteil en
geei gnet zur Verwendung als 40 - Kochol oder Fett oder zur Herstellung
von Nahrungsm ttel zusamrenset zg;lg%g 4 843 gii edri gem Kal ori en- gehalt, wobei
die M schung oin of bares 01 oder Fett und m ndestens 10 Gew. % bezogen auf

-das--Gesant gewi cht der M schung, Giner M schung aus epoxidverl angerten

Pol yolestieim@stiaidng ingdh dthemcler ahisprubiealstbison, wain R(v8) awmithétiderdiikde istudas dier

: Reakt i onMié@iang) vivbépogitveasng&B:ntrdpesterdisn pesenthdbén eingerebsérptioy dd sVerdatundgiraktFor el
PO 1), Wlerststar i n a di e Zahl der primaren Hydroxyl gruppen i m Polyol ist und

“imBereich 45 von 1 bis 8 liegt, c die Gesarntzahl der sekundaren und

t'erti at.efuskigmenssiyung magipanspiueh Fo word R jags Carnd Ketien Bed Misefungen ifagnisuggerahiti egt |
wobei diiet i Gesantzahl von a+c i m Bereich von 3 bis 8 Iiegt n gl eich oder

" grol~er als a ist, und mehr als 95 % der prjmaren Hydrox rquen i.m Pol yol
I'm &r GRURSaBTPSPIZUE |KRASR N8 o BRS r AfsTfighey fbbﬁy%i‘rd%’g ;g EIOPYOKig i ¢
(B) b MoPentenpxid. (SrEPgrybutes), o dipprylutang i gEpoxrareliylpiopa Yy RBPIR N | -

worfn R ¥ 9§"%°%‘ﬁ$eé"ﬁ§'{'8%fatone auf wei st und b groBer als 2 aber 50

“nicht gr 0 + i r che 15

bi s 1.?9 \9 ?é%:]nr? ngaahgemema r Anspruche Elsngsar%rg\i‘ly aroly 85’%?&”8{1 %Waggik%él%?%s%%

weni ger ar]s et W élj /o Wer elch zZu Olvenol auszuchben. 55 19.

, Zusﬁ”%“?&&r%r‘r\&ge% hadi ﬂﬁﬁnﬂclﬂgr wiiRSRY &R NOBIKe3e, Mafinod8  GaBibdeN ARdoifdsB.E
dur chschypyjdsh| dofifitsses losk thdPAs&uRddn RN dusBéwain@ist. St . EP 0 254 547 B1 20.
Zusammenset zung nach ei nem der AnsprOche 15 bis 19, worin R von

ausr eizeheiafmedsdB@g nadt sincdtoddr divgrilvhes i gs, worin RPBX]. (GFtdriangeara snclt ist,

ol Vol est &is EpdxiVRGE Piopylahbad) BatyRedxidAne asqbttylemxid rauddewihdtusing sheraldrchachadigli-st eht .
s Rl. Zueawnse2zung atfactt uAn dprings kiu2Bschnittictien VRrtcawiveEB -ddr/or@st eled aberd

M schungeent gé@genis@isgewghl t ist. 22. Zusamrenset zung nach ei nem der
AnsprUche 15 bis 21, worin das Epoxid aus Propyl enoxid, Pentenoxid,

1, 2- Eﬁ@x%@gmwse@ur@@ﬁwwwaﬁ warin p_inBereiph e s P ypragaeise 3 bis 5 liegt und b

- 1, 2- Epox¥yiskycl ohexan und M- W schungen davon ausgewahlt ist. 23.
Ver%mendun nach ei nem der Ansprucho S Zucker,
G ycerfne ga@ﬁzaﬁygﬂa%fﬁ%ﬁaew@ chER a%b'aﬁ%avfé'amM\S?‘ur%?“fX“ e'"a‘% fer

| e aredd i r itde Ep
Zusanmen r For (Bﬁ n a egg é”& qj % &@lr}ﬁ\pse
Gal act ose,e, AP , dQ.SSM§H ?/ba r|§ HODEdL oA WD
ausaﬂae\w'h' teid eﬂnm. um ﬁ&%wagscnﬁtg la cﬁmaﬁ RE akda B, nc24,
wori n orifl Trfreh a)écgff lofd densbmmﬁ‘e H&@wagﬁjp nI §5r SR FPRKInd:raUsdier tertidre

Propyl enomﬁmxwga&@m&w@lﬂd&nqnd sebut yl enoxi d ausgevvahl t ist, n einen

dur chschnigyldlel Mischbhg aus efdrx@berifotterViiyodn MiitSnittiesterisviies Fettsdiueh [bC(MI-I]@ﬁhsetzt

dur chschni dnt ib sfeuny\éiist epatidva@ingdrien B@yolegteDheesustalles. 2 aber nicht groBer als 3
i Stss 26. Zusammenset zung nach Anspruch 15, worin n imBereich von 2 bis 5,
VOr Zu@sweissmmansbizggmadh Angbruahrd, wpriB dass\erfalitdn die/folghdemfchdttes@tiZltng nach ei nem
der Anspr R hepalldig baines 2@tivighdnn Feliee obrs Olesi rysaduiinithausi Seiapempetir Bepsiler’gest el | t
wur de, bei Letheameniin KokaynugisPappesil.\Rapasaieot. MaisplrEpttSpPFEF ). Olivenpl, FrinBdly SeflRget  ei nes
Basenkat al 'yt &egawm@nabrfw%%we pegbiprppnsameyghund 'f“rha'ﬂﬂ?'i‘ GROB (25% Bildyrg
austei cl i tvon @HF%‘I“N@" R)T“’é(?ﬂ‘fj '"&[?é BT y %@?’I"%ﬁ’@r‘f’eﬁ q"tﬁﬁ'%é“iten mt 3V

oi ner ni ni HAPER" 5 | §g® zahl p z 4 u.ergeben, die

ni cht kI ei A&PEIU gadels cerl'j‘ﬁ ”v% ﬁtg ?'9“3115 gn%ye% 18 Vorhnrs aren

Hydr oxxl 1 dRRSR 9@r LR SR, OLoh L G HY O QX VRGELRED
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epoxi dver angerten PoI yol ester herzustellen. 35 28. Zusammenset zung nach
ANSPr e N zgsbmmdiRbizihgtaen Xespfuaih i £ vodh ©(JHpl, gemgtRin SEhrd &t e 1e8t fal Epoxidhus

Spal t ungs&jiBRsid Lad dobingdheid haléwesit 3freilch @arcRdtBrgeweh kdn Abis sSojwaisiolndenbl |
Rapg6l , diadnurdnsdnhigsisr atilveistkak gepat BoddociRadhidrbier Babassuol , Mai s6l, Fett 6l ,

Fi schol , Aivenbl, ErdnuBol, Saflorsa- nen6l, Sesamsarrenol , JOj obacSI und
Sonnerrevenvenagamen6l und M schungen davon zur Bildung 40 von dycerin

und einer oder nehrorer Fettsauren RCOOH, worin R ine Q07-23 G uppe ist;
1. Utilisation, en tant que succédané de valeur nutritive réduite de grasse ou d'huile comestible, d'un

55 mélange d'esters de polyols 2 prolongements époxyde pouvant 8tre obtenu par la réaction de : (A) le
produit de réaction de n moles d'un époxyde en C3-¢ par mole d'un polyol ayant la formule P(OH)a+¢
dans laquelle a est le nombre de groupes hydroxy primaires dans le polyol et est dans la gamme de 1
4 8, ¢ est le nombre total de groupes hydroxy secondaires et tertiaires dans le polvol et est dans la
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b) Abtrennen des G ycerins von dor Fettsaure und c) Verwendung des

A ycerins in der basenkatal ysierten Additionsreaktion von Anspruch 11. 29.
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pouvant etqeépﬁﬁbﬁéﬁ‘e'"i)élan"ir%[’ 108aRay [appprichehuile(digfive. ¢ produi t de r6action de n
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suf f PSant deSgUEIPs: (fuaycrre!. ke PaspFEdad etglgmgr%mgla@@s pol yol s a prol ongenents 6poxyde

soit not abI enment r6sistant is ﬁt?sor tlor]l ar s v|0| es dl%eStIIVOS
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d'indi ce d' a@exynalsi AN dremuia dé @issonN@Bthuipasarachive rune bisile de aartdtme] anshdilequol
pl us de 95%i¢lsRans, abkprRsie by Blobxyt ups huiide @BMe®! edsirspodiangdss paiofotmer dmylgesral s en
gr oupos hydstauxyu pesienslaiides grap BCO@H Darailasewm|s Regst dibgroups en G- ); reacti on de ce

nmel ange de pioépaiton du gralabdgeaterdesraspdxyde avec au noins un tel acide gras
55 c) utilisation de ce glycérol dans la réaction d'addition catalysée par une base de la revendication
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RCOCH, pour produire ce nri6lange d' esters de polyols a prol ongenents
epoxyde. 12. Uilisation suivant la revendication | 1, dans laquelle co
procéd6é conprend | es 6tapes de 3)2 G 4Py e d' une graisse ou d une huile
. naturelle choisie parm une hw'r e soja, une huile de 50 col za,
- une-huile de coton, du suif, une huile de coco, une huile de pal me, une
“huile 1§euﬁ?|§§i§§§dhantlw%v&wcét6n e JaR(Sueld WO, d est WgycBidi, b 8stdec @it IBERydeUNe
huil e d' af asusiQe pwpgeitlinl £ uslevasr topsiRe supdteuhilh 122, deb sesanmiurumeyetnei | e de
~j o] oba etupsareliud has 68 né Gapasresad 3.et | eurs nbl anges, pour forner du glycerol
~et un ou plusieurs acides gras RCOOH dans | esquels R est un groupe en
‘C7- 23;14blilisaipasuiaiton reskndightipe @2, oknsd@udiptP(Qtt)i -d est i ghsérok s e§@, ¢ est 1, I'épaxyde
“utili sat espohatbepai ipkyde Bk OLtyldens I'vade Giaetulyéne. @' aamewa%momveqiw%é pare une
base de Ing velewemibnoanii@st sdérieure 2 Bmafy HES'QPaSQPPaBQ 13. Uilisati on sw vant a

revend| cation 12, dans laquelle P(OH)ac est eg ycerol, a es
' 6poXYdEoreppsition ‘@H‘yﬂ@'ed’ém 1apH Fé‘i’i@°°s"’r’|"‘saﬁ°d3fﬂ$ E\/aél ﬂ? tyﬁ?) rﬁ'i%S Sy %sr ﬁ'Fee a
2 210 et Wreparigeu \ong §p 'an’B LSiat Pfé "e'ae?° PosH (
14. Uil F%%E’d¥°5r? %gl?;’\%%’ﬁ ™ b°’fV8€/8?Pd bt ﬁormul'e §;‘;S ' °'°"est le
, gl yc6r Ol 2 % % drox;)z prn?nalp(g yolgi] ang?ar m l'étyl ene
OXynombre o? ?)en?e gr‘g1 %péydro goc'ﬂc%lre\éae {alr 9(9 a%s Ia e_%e @ne
| val eur 106! ey @@% Pasy el&w% dos
COWOS' tbﬁ eg j& ;p %m—;%ocﬂhﬁm%tyol Rt r@ﬁﬁﬁ@§%5ﬁs%e Y P& 35 3ousds HGokyype non
gras, Sirds R UsHidis, Mldc (B) b HidRs RAhdi€dAkb PRAURSA! d‘ﬁ‘a iR JiRldyait & dendeype non

gras de Rao6QIRAIAJubIRNR 66HIRH 8Ndraliionids| 8 RGBord’ & Bleet SipdhurE0d Yrais e @épasse
prol ongepant+«s. 6poxyde pouvant 8tre obtenu par |la r6action de: (A) le

proguit de r6action de n noles d un 6poxyde en C3-s pal nole d un polyol
ayant teacbrogasitibre cdrfeS¥)eBsuiactaln Seveadipatdnl 5, guiesst uh esnaserinement @ogr WBlagess ubey dr oxy
pri mai r emaganins, Unendteofe/dd begtre, @st malanreisp gu grRmAticrderagsea 8, ¢ est | e nonbre
total de groupes hydroxy socondaires et tertiaires dans le | yol et est
dans 113 Gemwesitigecaypgenars un mélanye deccompesants de tupe grag tuillisebld saryng ‘SJ" SKHESHe 3 a
8, 11 est degdtinegty dsnprarpgition de coppos 'Pﬂ?sa"@@ntg@%daéagb'egva&?ﬂp pudritiy ?&P {pnge

pri mai regon&pé_epgnquge msgwunesgﬁfsercgfﬁ;ﬁ %gts;uda?’f? 1 7% uva 1 tre ogten ‘?ab €s
en

hydr oxy g‘éE‘Sﬁ e OX de odTRLE R[ odui t,
po nt

d'un aC' Iaquelle a es e ou e ﬁr\ﬁn 9291@ Iyo%et

at Orres d 2 st rg \'Uial o gq &mgs Qqe?tlﬁ'eé:danléa

COWDOSI t arl,| l%ad’lg 7! 18 tdidt ¥E Q! 'c(e?ahl' d%ﬂs i mAhE lde B8ST 8, W st égal ou

assai Son Qoé{rplu'?; % Sdes Yhotpddth &Wﬁawéﬂ Bk PRGE s6if Jﬁ%&és&lan&'&e

nmayonnai r%d&%awas‘s&alpb hyRirdt) 3scdRdairds/ou t ma@savéd @b GRIR HaNaNs déltd podft| ange
de Comoﬁﬂmﬁ§déj@a§ NBR 1ot lRCODOIS Ak Qaqﬁéll%ohléhd 74 oslatgheés &Sarbaile et b estle

CUi &i Ne @upshbNE 2IndisPl apRkaidaoB+de conpositions alinentaires de faible

val eur nutritive, ce nelange conprenant une huile ou une grai sse conestible
et au 1BDICHapdsdleh alvalitdiuoks gquefsarque apperdndiaaiionsolsds 17.claed lagheliend kgl regfésanidpoun

6l ange dbm@enssvndesepmrw)desieapqwd¢mmg%dfemr@ 18ppc0Ry WepogdUhaiistd’aliver e obt enu par
| a r6action de: | e produit de reaction de n noles d' un 6poxyde en C3-6
par “orol9%e Cqmpm-t-gopryem Buparfuelriagen fopuTeRenBiCTR)2 1T adth §315aiRHElq B %t Esteiee
nonbre dEVKNBURES 1ABFAMEKY 25rG i res dans | e polyol et est 30 dans | a
gamme de 1 a 8, c est ie nonbre t ot al dd 1%%1%50' %gro RSECHN une |rles et
terti &0 Samppsiian puva dl“’}‘f ‘I‘”eﬁ - esdg "g ra "D 4 | La+ C
6t ant daﬁ sla%{eg) e ens de Ipr ngement ;I:>oxxl itnt e e 95%
des™gr oupe&sRY rncf)a”esp‘fol'ersrgigres dans Ie pol on sont rerrpl ac65 dans ce produi t
par d r r IH bRIch&s par &5 chiesn epar

ol o B B B R B oY B S Same [ aqtel 1 e R
conti ent a 23 atones de carbone et b est 35 sup6rieur a 2 nai s no
d6passs. @@ﬁp&md‘n SuivartSrundCQIBROSub a8 Irebdntivaibhs 15 A1PE desahqueIR]ERoxgdSest choisi
revendi Cakrnd Néxyded d@ plopyler@a Nskydied Bl @érity@ang, 18 STt 2-dpakybitsrante pmamoxwmtmﬁérlen 2une

Vit esse bydty-0imssgipdpane) |pasepﬁ<ecyﬂbhestswecbt letrg méanged.0% par rapport a | " huile

d olive. 40 19. Conposition suivant |'une quel conclue des revendi cations
15 a 18, cdapsitbasuseht e qeelagnee\da evendivatipan tfe2 dandan Bapderivecayel 8t 8o 20.
Conposi t ip@mi Bsipucetle blyesmd lepretchasiden® ladesgndlasgesndi cat i ons 15 a 19, dans

| aquel | e R est d'une | ongueur suffisante pour que |e nbl ange d' eslers de

- pol yol - &oppasitienyine i rgvanEieRligRes. 4HF teanRle MOVERET CNYH R DL g qucors; le manngse,

| * absor ptd Gcie Tarddosey|eaxioss; §eepigye damyose e@ﬁ‘fﬁ)@%f"ﬁeﬁn suivant |a

(ratev?agglrga%loiazggg dans |l aquelle R egst choisi parm | es”mﬂl ”ﬂ "il |||T|J]|3|"]7
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50 22. Conposition suivant |'une quel conque des revendi cations 15 a 21,
dans | aquelle |'6poxyde est choisi parm |'oxyde de propyl ene, |'oxyde de

pentyl ene, |le 1, 2-6poxybutane, ‘f% butane, le 1, 2-
6poxy- 2- n6t hyl propane, le 1, 2- 6&% % c"?%gwane et | eurs nbBl anges. 23.

~ Conposi tion suivant |'une quelconque des revendi cations 15 a 22, dans

Taquel | & |@mP&isRIsuimt rGlROBIuRe des roléhuithtiohS$5 SULI @ns lafuel ?@ensaoi estl €S

sacchari dggcébl, bh s s &t ANEPSrydLdst hOETRAM Iib@be Fblipkpfiens| Boxy@v@NBlingRbicdN 23,

dans | aquebly@e bRoskENE, reSlineGRIBI Sloy@Re & 2 b, g|uh3mealedrenomﬂém&1est sh@érieure

gal act ose,» d mas sbicpasepasl® xyl use, le sorbitose, |'anylose et leurs

. -nel anges. 18 EP 0 254 547 B1 25. Conposition suivant | ' une quel conque

des revmmomausiitbmsmv]aﬁt lareQeﬂn,dicatamQS.ldaqum:élb n[eetrdaps le gemhedey? i Ecdegiréférencede 2, ¢

est 1, |' dpgoxgtleex8t choisi parm |'oxyde de propyl ene, |l oxyde de butyl ene

et | oxyde d' Tsobutyl ne, n a urne val ouWnoyenne de 2 a 8, et b a une

val eur #oyemaesitguisuieast rupg S9!y wikteedes V?eﬂqa?a§°’ﬁé5cfe%%§'§'§ 'B‘&?ﬂ%"e 39'2’@9 a 616

- Conpd&i t | GFFPEGIPHHIPrcEde FPRRPR L ST £t 95 da ,aqeu % dans eg

de 2 a 5, d& HP?%‘?FB?' ??c@'vaquesm@‘”%{” s “ge es oo ?ﬁ??rrf) 58 dri %)'I?}l%‘f une

cl uel conque® ﬁ CrEventife X 'J“’wd% MPY 3K saP§i°‘§L? or:y "ﬁ‘% nﬁe ep 00
pla %’8 de aﬁan &nom (] mo en dl poxyr%%a n m Sﬂ ol

prépar6 par neur a et f’iﬂu hyd g bis Bt Y

de formule ;&0 mxmé § seur avec ce

6poxyde en ré Cthl’p %' Wela MJ2CaeR5olybld eprg& Elﬁéﬁ&sép%kudfe 'a%%%dﬂgqrn thi Qb8 yfas UN

6l ange de REbYAl Sudrblufd QNEEFEObSHOk y YOfoldhyadntsBpoy@éTbr e moyen

d'indice d epoxylation mnimmn qui n'est pas inférieur a a et dans |equd

plTus dezd TUndestiod EEHPAS relardicaisl 20 dari¥Bddues cal Procds ciroryial IS &apad del5

convesti s en) gupup@undydrsaxyu gesondainstasliecothoksie rpfaindivne dileete dv)a, niEaintle da de

co nbl ange dezapadeyhaliesdeacopn oducnif @nehiils deperyude hdle ee paime, lvpe dle debabessu.ane de

gras RCOOH, hgleute npifso dullardeuredwittbdeappizeond lreduiter darghdidp.oing biils da crthene ngehiiat s

6poxyde. 28de Gsapesing huin ds isichaniunt Auile dy toydipeohetileyrs MSfangefapar foseRiEH plccqd

proced6 congrusry plusisurepcigse grag BCOO dans lesquelg)R ehupdP¥e@n thegr ai sse ou d' une

hui | € nat ur &) ¥¥82retien £'s Plecsiph FaFel A 9 fle de so une huile de col za,

huil e de cof’b‘l‘i"'saﬂ‘ﬁ‘ dg for 91Yogik 9348 19 agen dardgion ﬁ%@ysﬁ%PTré‘“ﬂBasﬁéﬁer{%'e"?m@atﬁ['u | e

de babassu, Tne hU|Ie de rnals, du Iard une huil e de poisson, une hU|Ie

- d'arachjde, une

6 | e
] O] 0 b a !{ ngogilogslt }ﬁlvanl gagé?'\éendlcm% ﬁns Iaquel@(ﬁbgéiﬁ% fﬁcerggﬁ ré}g '2u qy VQ éuYC 6r ol
et un ou p %grrrsgﬂ%g ¥é QE%\a E‘gﬁlc’?@gj@%r s sque E est un gfoupe en

Cr-23; ' paration de col acide gras; et c)

uti'li sagq, QRnfl6sitol sg.b%@ﬁ‘»ar RlerdRion 128, §R8qLeM0 FORAdidsi RNgiRabAlysee, pas 1ne
base de’ | arpdydandi Gokil @i Edxydl® buGRAP B blkyd® BrisSbliyeAB,N 4 dhe rvawmy@as bona 28,
dans Jé aqued, b Pirfhleur mog&iine b@ o@lsysEasudd 2 3 maRsb ddpase p@ss. 1, 30 ' 6poxyde
est |'oxyde de propyleno. n a une val eur noyenne sup6brieure a 2,2, et b a
une valeur noyenne sup6rieure a 2 mais qui no dcpasse pas 3. 30.

Conposi tion suivant |a revendication 28, dans |aquelle P(OH)a+c est le
glycébrol, a est 2, ¢ est 1, |'6poxyde est choisi parm |'oxyde de butyl ene
et Iwoxyde d'isobutylene, n a une val eur noyenne de 2 a 35 8, et b a
une val eur noyenne qui est superieure a 3 nais ne d6passe pas 3. 40 45 50
55
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