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"Process. f4ér degumming a fatty substance and fatty BoE-L 1T
subst ance thus obt ai ned" The present invention relates to a
process for . degumr ng a fatty substance such as a crude or delecithi-

5 ‘mated, aninmal or vegetable oil or fat, and to the fatty subst ance
t hus obt ai ned. Al fatty substances contain a certain nunber of
i mpurities, |iposoluble substances entr&ined during the bursting of

the oil-bearing cellspryflel £330 %ﬂlgatﬂﬁuﬁﬁﬂgﬁaﬁeé squmion
Some of these inpuritTes have a detrrnenta uence on aste
odor and appear ance of the : a age The
purpose of the refining of fatty substances IS to _rem)ve the free
fatty acids, oxidation pr C t cqQl qr. a

toxic pr oducts (such as .ng %éfs‘;éae!ﬂgggé??ﬂcgéi to %\é%@&s o
phosphol i pi ds dam#egrmﬁ@ltgx gubntascerwlam éopﬁ'eﬂ? %l‘lﬁﬂﬁi’rﬂeﬁhl'

present in trgce £9£aaanéngﬁafre£we§&m1e L OrGargLk, m@wwea&%

The presence of ph oI |£ €|€ i n the Lr de oils entails a nunber

di sadvant ages. we fgbtai er they hydrate and form deposits
whi ch decorrpose i n thklttoiatstar cfubstuncelEx pentatnca adsvt sivowsibent of
refined oi | | ig ory YpdsShtbid o5y %&H&sw{ s RRGA

acidic, oxidizes a razb’lgg %%es on an unép easant a'q'ta te g@s&@

Phosphol i pi ds ar SbRTEEHAGORTLEEE Adabparing| §ells'(yaeﬁha§a6amkemthem

magnesi um i @on aﬁﬂuswperiorseeﬁsﬂﬁpuonm:ﬁie ttan/etteesEt:’rnptﬁﬁttaJes MHaweence
on the conservatlon of t ilned fattw s nce since they are

oxi dation 30 cat3l y tfrme ahf jﬁe%{ll en8§ 3‘#e‘}% S6 t a?fy u%s%ﬁ%ance
subst ances whi ch drkke P#mdtmlt Emﬂarprt Heyp G@@Gﬁp@se at hi gh ‘

tenperature. Finally, singgeRhesHby '&fd@hé‘rfefxnm"gurcfﬁcﬁéﬂ'ﬁgﬁ,sdﬁhﬁiarnces
I nconpl ete renoval at the beginnin

the refining entails the :
formation of foantSah8 EHRCY oﬁs‘%%re\ﬁmwtﬁyesatﬂ’tdsi' %%1%%“ Ifiﬂ’sdé’s"t(?f' oi |

and deactivatbon unpledsaine fleoairs, rolhgraatshmnd toxic products (such as
pesticides and glycosides), as well as the phospholipids
and the metals (such as iron. and copper) which are
present in trace form and generally bonded to organic

_ compounds . .

20 The presence of phospholipids in the crude oils
entails a number of disadvantages. In the presence of
water they hydrate and form deposits which~decompose'in
the course of time. Experience also shows that a refined
0il which is poorly freed from its phospholipids becomes

25 acidic, oxidizes and rapidly takes on. an unpleasant
taste. Phospholipids are often bonded to heavy metais
(such as calcium, magnesium, iron and copper), some of
which have a detrimental influence on the conservation of
the refined fatty substances, since they are oxidation

30 catalysts. Phospholipids are also thermally unstable
substances which darken the oil when they decompose at
high temperature. Finally, since phospholipids are
surfactants, their incomplete removal at the beginning of
the refining entails the formation of foams and emulsions

35 which result in abnormal losses of oil and deactivation
of ihe decoclorizing earths.

Among the fatty substances, some contain few

phospholipids (for example palm fat, lauric and animal



Anong the fatty substances, sone contain few phosphol i pids (for exanple
pal'm fat, lauric and ani nal _ : _ -2-
fats); they can therefore be easily rid of these sub- stances by dry
degumm ng, that is to say by the addition of -an acid in order to
deconpose them and of an earth in - order2to bind themthereto. Thus,
these fatty substances 5 can be refined by neutralizing distillatiqn or
physi cal ref fatAaY; they can thegefoze Pgyprasiy BfldpPgsé:&’ﬁGea it by

extrac- ti ongphhBes By adfy equnidn¢gnithatoisexanpay byythe rajibition

seed and sunflower oils e, on the ather hand ry-30.er ;
phosphol i pi ds an8*a?® ?‘ﬁ%‘? g’bﬁe’%e‘hgr% 7 OrR ?ﬁe&h&g X%%e?ﬁ ca Ir%/d.ﬁl%fzinni ng
of this type preeedes torkdmbrthem thengitoad¥hneagthesentably terbatancesat
i1 gives risg (O0gan peSPaRPFhAGKEy: nBhkLal £218Y @lataINhtfors G phydliddl have
to be treat eﬁ, and this involves |osses of oil and 15 additional

costs. refIpEngot al phosphol i pid content of these crude oils,

expressed in the form of ThE0s DO tlsta e gy apseéssing andfesr diy feximaB80 ppm

Lo, 150-200 ppm by, aquces SEQUATANGe o oGiyGSL OFRLL Sobhtll U Oldude:

stirred in the presence of wat er a err| resulting in dration
and floccul ati onseed. and tsyafeweph@ilsddArehedn ckhet REPEFO S¥8¥5F at ed
by - gravpty seef’ft igibsPhaplidsf 468 ire HiRrE¥drdOgenprabdly refined

resi dual phosphoryus re sen hiefly the, nonhydratabl e h ol i pids,
whi ch are conpl eﬁg?nb‘f’g{) Sp%lﬁg?"ﬁﬁ"éga#dg%s §*Beoprﬁﬁ8?5ﬁatal giy"i - 044
et hanol am ne, whidthadvantagesnednei tdf theak vabehatorit (gives arisgl dtaum

iron or magnesiu u,rqxgmi &Y olegse phyeisdhphl, ewRies Phevé Ridls,
whi ch has be‘c%ﬁ%g%g%%]ggary or g hys?i ‘cal refini \r}é; %an be_carsjed

out by virtue of P& spEertirddeg®®i nERiR cotRYHED VERFIRA RF (Yt esRd
- An aci di cigeguaatngivhahcsotsi sts in dissociating the phosphol i pi d

o oy ooy o2 “Cobell gt oy bV ot U

i ncl udi ng a specPals, expressed in the form of phosphorus, can be easily

' lowered from 800 ppm to 150-200 ppm by aqueous degumming

or delecithination. The oil is stirred in the presence of

20 water at 80°C, resulting in hydration and flocculation of

the phospholipids. They can therefore be separated by

gravity separation or centrifuging. The 150-200 ppm of

residual phosphorus represent chiefly the nénhydrétable

phospholipids, which are complexes of phosphatidic acid

25 and of phbsphatidyl .ethanolamine, which are combined with

divalent ions (such as calcium, iron or magnesium). The

removal of these nonhydratable phospholipids, which has

become necessary for physical refining, can be carried

out by virtue of a special degumming according to various

30 routes: . '

- An acidic degumming which consists in dissociating the

'phospholipid complex with the aid of an acid in oxder

next to hydrate it. This superdegumming (see German

Patents No. 2609705 and 132877}, also igcluding a special

35 cooling cycle, produces phosphorus contents which are

much lower than with a conventional acidic degumming.

However, the final result depends greatly on the quality

of the crude oil. Finally, the removal of iron still

requires much bleaching earth. This superdegumming has



35 cobling cycl e, produces phosphorus contents which are much | ower

than with a conventional acidic degumm ng. However, the final result
depends greatly on the quality -~ of the crude oil. Finally, the renoval
of i'ron still requi res nmuch bl eaching earth. This superdegumr ng has
- 3- therefore been suppl ement ed 3 - ( Eur opean Pat ent No.
0 348 004) by a second cooling cycle and_the addition of water or of

caustic soda to thpFsierene RF¢H i catSumplemented,, o fFurepean, o5 Fakenty 3
very, long, verynsonplszsaock) by @oskbpnfi @6Eing cycle aAld thé ddditidmi ng

whi ch, by virtue_q@f_ap acid, disso-, . lates_th h hol i pi d compl exes
and-then conver S TRREE % o ke, sodi, U7 nbngyR (ORR bt fodELR.

presence Of “caustrc So
conpl etely Howevenb| thigdrrasndbapliax a( yesyUI oRgl, e mexyn  compggss 1881 10
and EuropeansPat gghedNp. pPodédds 178 and European Applica- tion No.

92200543.4). This process, requjrjing intens ., .Stirring, npkes_jt

possible to obt al'ng’i‘)i?%" ¢ Fefipd” which, Yaﬁﬂ’ﬁﬁﬁs‘bﬂo?‘?p?ﬁ"%rﬁ’e?ﬁ",'

however, it requtiete2 tlhe phosphclrgddiicomplepes asdt théngtdmvedits them

There are al so kg o] for _reflnlng oil ‘4 d fat ment
PR L (iﬁ%%% ce ﬁE QNG L s}dgf f‘ﬁgg ; ‘?10 Cééeeﬁ;d

of the fatty substance first §1.V\Ilt an aci phosp acl
type and then wi P¥dsakable sodiupcrempiex Edpesol¥Sumadentodeysi4uwios,185

car boxyl at epobut ah@ieREropean PPRESSE o | NY 034E 170 KR MErdedd HPPgBIHa -Of
the fatty 20 SUQ%&&%‘E arg%ﬂ)cb&%t 4 nab,hg. a fine enul si on.gro be 'ObE

tai ned. . S *of” the st at - uvhj BEPFIER. of SN THPEs Httense
i nventi on consi setirpningerwakenagitheossdbdeettd whtkin oifl s awibht agdevof

the existing proggssesndhddpH¥Agid %n%int?hhﬁ@é“éf,riﬂ!ye?ﬂﬁ-es 2 to
economcally valid process naking it pgssible to obtain Tatty

subst ances such AsStRTREHIRE PeyAeRRifugdPgd, animal or vegetable oils or
fats which 15 are conplBiete =teguwhsed knowar gebcésseer fiok Ffdininh el
refining, making_j [ |.al I e |- 30 .
conpletely the pﬁ‘léép 0 %ﬁdgr\%ﬁfg@ﬁht@ hJég éc%entfg‘l@r%){’ sgg%ﬁ%#cﬁogler%%’k %(vcltflharl Yy,
t he nonhydr at abl @ FRishIRf ithedphosphoric acid type and then with a fatty

acid salt or sodium or potassium carboxylate, but these
processes involve two stages of treatment of the fatty

20 substance and do not enable a fine emulsion to be ob-
tained.

One of the essential objectives of the present
invention consists in ovefcoming the abovementioned
disadvantages of the existing processes and in providing

25 an industrially and economically valid process making it
possible to cobtain fatty substances such as crude. or
delecithinated, animal or vegétable oils or fats which
are completely degummed in orderxr to permit their physical
refining, making it_possible éspecially to remove practi-

30 cally completely the phospholipids which they contain
and, more particularly, the nonhydratable phospholipids,
when they contain them, and to reduce their iron content.

To this end, the degumming process of the inven-
tion consists in mixing the fatty substance to be treated

35 with a reactive aqueous solution of a complexing agent
' chosen from the group including citric acid, phosphoric
acid, oxalic acid, tartaric acid, acids of the amino-
carboxylic type, acids of the polyhydroxycarboxylic type,
polycarboicylic acids, the salts of these acids and



when they contain them and to reduce their iron content. To

t hi.s end, the degunmi ng process of the inven- tion consists in mxing
the fatty substance to be treated 35 w th a reactive aqueous solution of a
conmpl exi ng agent - chosen fromthe group including citric acid,

- phosphori c . acid, oxalic acid, tartaric g@cid, acids of the am no-

- car boxylic type, aC|ds of the polyhydroxycarboxyllc type,

pol ycarboxyl i ¢ agifi§urébeofaltw® @r tiliese 6£i dRes@dsubstances and of an

- 4- m xtures_of t of the sub an

emul si fier of th&m}ig%ﬁ?% ki Bhfec am'%[ én%%\?g&%%' q1“79i:‘:g%lﬁ|°%u'ct.y°|ore or
generated in shpoiohjc pa?YlPlﬂaI or gemperatedatilon otithe Pree RARY®IAICI ds

present in the ﬁeuE§£i¥z§HpéﬁaB@e’thTehe.Ez% df&@ll:}#'théﬂdgabhaﬂehﬁ Ressity e

of extracted c] the osphol re d.f
subsi(ance tﬁgaslsg]PHtlﬁ ﬁE’F? %géFﬁlgplc’gﬁp 1 %‘d‘f’l‘fﬁl ﬁa!i?sa' 15 Ip°a’%/ sihis

the aqueous sol ubfoexetacted cogilelXi mgea@mosmmldambse’seat tint Hehe at t y
subst ance 10 orsgk_?ev\%% a Qﬁg ,lbg% bj @g& %{ueﬂg[g:qhg tgegﬂgl "B £S€eq
['1'es ween 0 an

stirring the rate o
revol uti ons/ m nupet By afdiadg.oralh Fthecrd®t sithe aq“e°us solugies; fifhg to

a particul ar enbeghpeaking égi&ht andOE:chﬁﬁmifiéhe tioeneat fatty heubstance

abovenentioned stirring rate tween 120ad 0,.000

revol uti onsﬁ% nuPg, vice versa anﬂ\c %r ﬁ\t}ﬁﬁec'f’on% ]Ilartoen%cf'nten 59

t he process etirhéngnvshel oratée abovenich i o'tms mb@‘qu% 500 dcﬁmaﬂ at a
tenperature of 2Q9s5hgelOQ iﬁl&né‘ﬂﬂﬁiﬁ@&e%E& b formbf £LndURiTdion .20
According to a particula y advant ageous enbodi - gg’gnt of the tnvecptlon
the conpl exing agent is %FF%E‘EH-% £ 8 {PAF LGS

am nocar boxyl i c pypeessush the iaveatliphetivcslisboventesitiaaedt stn.:axinb arattehe

OO O 15 o I3RECHRUREA 4208 P JOIR otadbiEaBbsEper |5 of 26

the anionic t5ype CONSI s dm 1 aur he noni oni c
type and consists of oneRegordirg ndito- a papticwlaricsmbedimengenef attdif in

situ and is sodi gFbaRgkOlof thdOias&htidsatheX¥bakementioned mixing is
done at a temperature of 20 to 109°C, advantageously of
60 to 90°C. | | " | -

20 According to a particularly advantageoué embodi -~
ment of the invention the complexing agent is trisodium
citraﬁe or is an acid of the aminocarboxylic type, such
as ethylenediaminetetraacetic acid or the disodium or
trisodium salt of the latter, and the emulsifier is of

25 the anionic type'ghd consists of sodium lauryl sulfate,
of the nonionic type and consists of one or more mono-
glycerides, or is generated in situ and is sodium and/or
potassium carboxylate.

According to another embodiment of the invention

30 the degumming proceés consists in dispersing the fatty
substance in the form of fine droplets in a reactive
aqueous solution of a complexing agent chosen from the
group including citrie acid, phosphoric acid, oxalic
acid, tartaric acid, acids of the aminocarboxylic type,

35 ‘acids of the polyhydroxycarboxylic type, polycarboxylic
-acids, the salts of these acids and mixtures of two or
more of these substances and of an emulsifier of the
anionic, catiomic, zwitterionic or nonionic type ox

generated in situ by partial neutralization of the free



According to another enbodi nent of the invention 30 the degunm ng process
consists in dispersing the fatty substance in the formof fine droplets
in a reactive aqueous sol ution of a conpl exi ng agent chosen fromthe
group including citric acid, phosphoric acid, oxalic acid, tartaric
acid, acids of the am nocarboxylic type, 35gacids of the
polyhydroxycarboxyllc type, polycarboxylic acids, the salts of these

acids and mi xturefagfytWei8e preddite fi ‘:hGSQaidtl?StéiﬂS‘ﬁfarfﬁ”éi ofhénsaid
emul sifier of the ani o cat

t t,
generated in sit PHYHR |“§’rk%ﬁ"-ai’f’fg?f’gﬁ %?e%’ﬁgpﬁl?téothen%%“p 61ipids"’
fatty acids prescpresent hin ftite sasidh fasitye pubshansai d sol uti on nmaki ng

it possible to extract the phpspde! hﬂbﬁ’éet of @h%seiﬁvé:{htdie :‘.Sé" Qhéahh)l
Isubstance A further_  subjeCt of .the invention_is

gunmed oi |'s ahd bt gihEd 3md ot dahEéIW‘PhlPhe“cm’aﬂf@e Elh‘%sEPFbed
labove. préddey diaianitedanatovieaci al features of the inven-

it ion will enmerge fromt heOtg?srcrdeg:a':ﬂ@ Qh&eﬂ?g&é?i" Pgaé/%es of t?x inven-

inonl i m ting exanpl e of sone 6
‘As al ready st at edtier Wil femenges Eprom; ﬁbenéeaﬁriptleﬁmht%%Wmm ty

;substances such ast GisHiinliiting eX@mpliel BENSERE ebddBieritis \GXthabkavehls or
fats, }€r|n jng the fatty substance to be treated into contact 15

WwWth a react Us sol ution of a conpl exi ng agent ~and of an
enul sifier making it possadaleltendwdsiaedloabove, obthe¢ pireskntir dnzehéion

‘phosphol i pi ds but o par e ydgat
r{:ﬁ&éwatt Qﬂad‘nﬁns tfat tdrﬁiﬁt%ckﬁe nél?{Aﬁ; d &hlc?e or

phosphol i pids if ance” contal ns _t a r ead
enphasi zed above,d%4Re %eé’emi‘ﬂ-’l-‘&? afd trRIekpRLs | ohls oPTt h%ats' by .

2?22%2{ Ztﬁagl e \Ahlbﬁmﬁgoluﬁa C&tt’.‘yumvaﬂwpibaihdjlﬁi:e&(tled dntopkoaghati dyl
(Ca++, My++, e+ﬁﬁg?? e+++€p££§g %%%?03& ?£f&£l Feag onha%ﬁi%ﬁangﬁégkgand

t he phosphati di c @3rd cefinan2emupabdiient pakingt ﬁﬁnBPaﬁihleGMPchYéFétéo#BFned
Wi t h nonova- only the hydratable phospholipids but above all and in

particular the nonhydratable phospholipids if the fatty
substance contains them. As already emphasized above, the
20. dissociation and the .hydration of the nonhydratable
rhospholipids, such as phosphatidic acid and phosphatidyl
ethanolamine, which are c¢ombined with divalent and
trivalent metals (Ca**, Mg**, Fe** or Fe*™*) is a difficult
reaction. On the other hand, the phosphatidic acid and
25 phosphatidyl ethanolamine which are combined with monova-
lent metals (Na*, K') or even an H' cation are easily
hydrated and removed from the fatty substance. Until now,
complex ionization reactions in the presence of an acid,
followed by a shift in equilibrium in the presence of
30 sodium hydroxide enabled this objective to be attained,
but nevertheless required a number of separations by
centrifuging in order to remove the nonhydratable phos-
pholipids. In accordance with the invention, the oil or
the fat to be degummed and the aqueous solution of
35 comple:éing agent and of emulsifier are mixed by adding,
all at once, the aqueous solution to the oil or the fat
or vice versa, and by subjecting the whole to an intense
stirring the rate of which lies between 500 and

15,000 revolutions/minute and advantageously between



| ent nmetals (Na+, K+) or even an H+ cation are easily hydr at ed and
renoved fromthe fatty substance. Until now, conpl ex ionization
reactions in the presence of an acid, followed by a shift in
equilibriumin the presence of 30 sodium hydroxi de enabl ed this objective
to be attained, but neverthel ess required a nunber of separations by
centrifuging in order to renove the nonhydratabl e phos- phoJipids. In

accordance with thés2R0ctRe P A4k rgvolgitions/pipure, for
t he agueous sol uti anlef o¥5 10:0§\¢H:axdmgtagsntmaﬁ£tetﬁ‘ e'mé sbﬁfp«ssar efmtigds by

addi ng, all at, LhE, AQUGQUS ;50 0 A el
vi ce versa, and by gg%] %%t’?lrflﬁa%%' ? k %Lanntg %t %%r% eBe AQL?I ng rat e
of which lies bet V\Eentéml@md:he reastanbs remight G%Pn?%¥%c'én@°mplex1n§

advant ageous| ysbet 488t and emulsifier) intensely in the oil or tlfé fat so
1,200 and 10, 000 revol utgns/m neﬁt forgfl peri od gener- L& rFt
seconds to 5 minut 88 SPheEORR pBsdite on. | Ibg M iRg RF Ftid
to di sperse the aqsabusamds\aﬁa;ueous G lhuddionn g £t bherseaemss b:mm@ht iintte

contact (conpl exi ngonéaggegé Sade @ﬁ é‘%‘ﬁée aﬁ%%&i%ﬁh%péheo ordi

fat so as to forma fine enmu
subst ance/ aqueous- 38| &Pi &/ 3PO0fRe PB&ctaarﬁe?Hﬁr@t’}g‘H‘F Ligg betW@Gﬁté@t gngd

general | y dongoat ot'crm%r aldirai talgela 197 wployed.ofA 28016t 180 Cotbodium

tenperature |lyin err,]Cis ad v eous A
oToeT oo Va0 ARLSRE, MhARS seheotrabibl vRnERYbLATERY 0 FR WY
and 10 % may Bbay abdeaddedt ko dthee Aaguehss cphars f:bmmeéomadt kad the

latter is then seppgpi&d Y tBedYkbyaSEPaE ALy %}a‘?{it?eﬂfs{ﬁration X WeREL3Q as
to obtain a degum*red fatt% substance essen-

rom
phosphol i pi ds.  ThEUIRS @Rfain a gﬁgg’t‘“&ﬁeef?‘\étif t@fp%‘ﬁqﬁﬁ et ol
and t hen treatsd vm:i&llay fredl eEm:hu n@heaphblmpiaseat'ehle di dezninmyedy tHatitly
drying. The £ 5984 efL % Rh8§9$§ Egi!éa %Er ‘Eﬁg.gdt’k_:gaft 8 Ay %f
phosphorus, is rruc ower t han ernore, an
iron content is obbheaehingiearth q’-’@vxk’?eated 4#%8\‘—'@1'2 witihouthdryimge The

required for good goeSErdcHidit f phosphbihilis( Aexgredbék Sid hd.form of

G eeneverk F.S.T. Bl}osghofus, is much lower than 10 ppm after degumming.

20 Furthermore, an iron content is obtained which is lower

than 0.2 ppm, the value required for good conservation of

the oil (a. J. bijkstra, B. Cleenewerk F.S.T. 317-322,

1992). The physical refining of the fatty substance,

which is performed after its degumming, therefore now

25 requires only a.small quantity of bleaching earth, of the
same order as that employed for the chemical refining.

According to the invention, the complexing agents

have a much higher affinity constant for the divalent

cations than for the monovalent cations; as a result,

30 they displace and preferentially complex the ca**, Mg**,

Fe** and Fe''** cations. The phosphatidic acid and the

phosphatidyl ethanolamine which are thus released are

therefore easily hydrated in a sodium form. This reaction

of complexing of the divalent or trivalent cations (Mg,

35 Ca, Fe) by the complexing agent requires the preliminary’

dissociation of the phospholipid-divalent cation complex.

This dissociation requires both the presence of a com-

‘Plexing agent chosen from the group including citric

acid, phosphoric acid, oxalic acid, tartaric acid, acids



1992). The physical refining of the fatty substance, which is
performed after its degummi ng, therefore now 25 requires only a small

quantity of bleaching earth, of the sanme order as that enployed for the
chemi cal refining. According to the invention, the conpl exing
agents have a nuch higher affinity constaht- for the d| val ent

cations tthan for the oval ent catio as a resylt, 30. .they .di s ce and
preferential ly cor’rﬁ eX hé‘mé&%ar%@’ﬂf m§++a§ﬁ83Fé’%+4thﬂeat P& Jﬁ?
phosphatidic acid eanbdsinpl:.c typlegspbacdyboryhiv claidae thiei shlbs oof hese
rel eased are % ‘3. % e%&%etweﬁygéawg Azr‘nﬁ:r"éogzk.“{?hégé r@&éﬂ&g@@%@n

of conpl exing of t nt or trivalent cations , t he
conpl exi ng agent re§uppesmehelifierof nthy anl°%Pr°stS(ﬂ§%1’t9‘E‘rF'ofz‘f‘I“Té"er1°nlc

pEOSphol i pi d- d;sval S8Pin&Rd it G ®% generII&Iea ghssoeh ?Y QA - rﬁﬁztb:@l—
the presence of a ng Aagent osen fromthe rou i

citric aci d, pﬁbﬁ%ﬁ’o‘?’? cggmﬁhe d“%% agtqiyd Tiaé% Frea Rac‘f‘?“ WY
-7- of the asubstandexyhdc aapbasaoms'— d:feqthesmgdwydthﬂyuse of an

carboxylic type, poh¥eRsdRehliSrdChda of e tﬁﬁ&a@hr@hﬁﬁ.@ch is PAES-aM

m xtures of two or nore of these substances an emnulsifier
t he anionic, cati o"h?c:,leiﬂ'tf‘ér?orﬁ%"a‘statﬁe‘?ﬂ?zyorﬁr@“t ﬁ?ettﬂ' gd’er#?r zﬁ’@&‘r‘llﬁ
situ by partiab neofrpreferred iconiplexial afyentscemphbdyed aci tihsirp ridee mcape

the fatty SUbéga\Q%Saﬁ%'g A a{i‘?\?eeﬂ n QR&D ts.éig%o 'umt bﬁtlf%.el‘:e()fora%clds

i nt ense Stll‘l‘lng an IChIS era
60[ err] C, advant agebusbe TWW%’WGE& r‘}XPe'Exﬁ%ﬂl e§81@thif1w1@m1@@-
conpl exi ng agents esptayeseid tduiy tdie t&i‘é)ﬂﬁ.sodumpfaﬂd'l%rﬂrs%‘iﬁlﬁh igadeRt ioFn .

d d boxyl i
ot hyl enodi amino. | Ehe datFRRcoe PP A9SRE Thianced ) FRBHPUARS B o

of = the | abterledste tomal extiqighdgametriic| Iqmtdmyl oyedrelatibon | tastthen a
stoi chiometric qua‘?.saﬁqylw '3 asbﬁﬂyaeaémle phdu@@ﬁawagf genhydr alakhe
phosphol i pids or of total cations Ich are present in

the fatty subERRe t dMge tG3at ER) ‘I;/‘l%é‘@mﬂ%?fPEFse?Gr in sthe, fagty
of the anionic, cashoetince Wd ber tp8ated! Thienlilgilfjipe, for its part, is

of the anionic, catiomnic, zwitterionic or nonionic type..
20 The anionic emulsifier, sﬁch as sodium lauryl sulfate, is
particularly suitable. The emulsifier may also be gener-
ated in situ by partial neutralization of the free fatty
acids present in the fatty substance. Emulsifiers pro-
duced in this wajr'are, for example, sodium and potaésium
25 carboxylates. Monoglycerides and their mixtures will be
mentioned by way of nonlimiting examples of nonionic
emulsifiers., '
The quantity of water of the aqueous solution-
fatty substance mixtuzfe may vary between 0.1 % and 99 %
30 by weight according to ‘the separation conditions
employed. As already stated above, the reaction normally
takes place between 10 seconds and 5 minutes but can be
shortened or last ionger if one of the parameters is
modifiéd, for example the quantity of water employed, the
35 reaction temperature or the type of reactants brought
into contact. ' ‘
The degumming of soya oils as well as rapeseed,
cotton, groundnut, sunflower and corn oils has been
successfully carried out by employing the process of the



20 The anionic enulsifier, such as sodiumlauryl sulfate, is

particularly suitable. The enulsifier may al so be gener- ~ ated in situ
by .partial neutralization of the free fatty acids present in the fatty
substance. Enulsifiers pro- duced in this way are, for exanple, sodium
and potassium 25 car boxyl ates. Mnogl yceri8es and their mxtures wll be
mentioned by way of nonlimting exanpl es of nonionic emul sifiers.
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fatty substances Whl ch are | ean i n nonhydratabl e phospholipids, so as

better to efigialghnt apesatrteliysvinenaesd&yurming is carried
out nonconti nuousl y or cowhenufatdyy, stbstavesl Buch as oipaisy i alsby be
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di stribution systento which the fatty substance or the oil is injected
continuously in an extremely divided form. An infinite
number of oil droplets is thus formed, and these rise

20 slowly countercurrentwise in the aqueous solution. After
coalescence at the top of the column, these oil droplets
are separated continuously by gravity separation or
centrifuging. In general, the reaction may be carried out
in a countercurrent extractor or in a pulsed column for

25 liquid/liquid extraction. It is quite obvious that in the
case of the use of this technique for dispersion of the
fatty substance in the form of fine droplets in the
aqueous_solutidn of complexing agent and of emulsifier,
the dispersion will also be done at a temperature of

30 between 20 and 100°C and advantageously between 60 and
90°C. The complexing agents and emulsifiers employed will
be the same ones as those illustrated above.

Examples of degumming of fatty material, carried
out on the basis of the process in accordance with the

35 invention are given below.

EXAMPLE 1

7 g of delecithinated soya oil whose phospholipid
content, expressed in the form of phosphorus, is 80 ppm,
and whose acidity, expressed as oleic acid, is 0.32 %,



into which the fatty substance or the oil is injected continuously in
an extrenely divided form An infinite nunber of oil droplets is thus
formed, and these rise 20 slowy countercurrentw se in the aqueous
solution. After coal escence at the top of the columm, these oi

dropl ets are separated continuously by grQV|ty separation or
centrifuging. In general, the reaction may be carried out in a

countercurrent extgagt e Qlegl Ned 2§Léle<1n00.i UBRaket. 221 l.r.ﬂqw,ﬂ/ thlﬂfheous

extraction. It is quite, obvious t case of _{he use of
techni que for di spBPLRbICRf Bage up [ af y Ssmbddimelary ‘?h’é fF mFrigqdiam
droplets in the etngyamlaﬂin&taraﬁcmrﬂﬂ esaly agénbfard. Dimidmilnsilarer

t he di spersion w I e at of e a
100[ err] C and advan?ageougauq%&t i‘%%g”%‘é:re gigﬂ h%%é)Ttﬁéeconﬁex:&%ge
agents and enubsi faqusowpsesr@tlwm is added w@id mmstgstbﬁo%l The

i[lustrated above.pixture is stizdd®littetkedg0eBY B8 Sécdidd va &Hetlaid
carried out on the ba5| s of the process i n accor(iltance wth

invention are gi veRtb@pyPltra-Pupgep ftype 725 = Janke &, é‘mﬁ*ﬂ n&ted
soya oi |l whose phosphob i peebluticmmeintuteexpressed in the form of
58“3;%}0”5’ I's 80 ppm Tﬁé‘deﬁﬁ@féfoz?%ﬂﬁéyob@é%éésﬁg B?:oﬂLﬁ Xaqéﬁ
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75[err] C in alBeaktf mbio¥ia sataratpdesodium °h§6ﬁ|@¢oﬁ\°¥i"h‘b?e°fup’%f¢entrl'
S-millinolar di- ofugédSdiltetely at & fmdoe&e%aiiweheyﬁﬁﬂﬁe&ate salt .and of

1.7-ml1linolar sodi um,l aur. ulfate are eated 7Lerr he
5 aqueous solution is addreq&healqﬁ/ i?rﬁ‘@ FS“%’ﬁEg ‘?e THE e %Ymﬁgh%%gpé’g
stirred intensely ¢brcaboximetmiscc Wairk hlz,eiaazdnmatm@f ofn phlospdoTwsax{ AOCEpe

725 = Janke & Kunkgh K&s58f, is 69pph0 rl'ﬁ&Olc‘dtthQBS/c@n'%'éh% determn.ned bylhe
emul si on thus}gbt ained, is broken by addi ed soql um

{
chloride sol utPon BForiH@Rsorption ﬁﬁﬁﬂreg?%c‘?? 93’5 Igpﬁﬁomet °‘£az 631, is

.revol utions/ m nut egiven in ppm. The phosphor us content, determ ned by the

met hod of calps-apttictsiec] EALCS
CATION BEFORE TREATMENT | AFTER TREATMENT
Magnesium 18 0.2
Calcium . 46 1
20 Iron 0.55 0.04

By treating 7 g of delecithinated rapeseed oil in
the same way as above, a phosphorus content of 5 ppm is
obtained, determined by the same method of determination.
EXAMPLE 2 _

25 ’ 300 g of delecithinated soya oil are heated to
75°C in a beaker. 900 ml of an aqueous solution made up
of 5-millimolar di- or trisodium ethylenediaminetetra-
acetate galt and of 1.7-millimolar sodium lauryl sulfate
are also heated to 75°C. The aqueous solution is added

30 all at once to the oil. The mixture is stirred intensely
for 45 geconds with the aid of an Ultra-Turax (type
T45 = Janke & Kunkel K@) at 10,000 revolutions/minute.

The emulsion thus obtained is broken by adding
400 ml of a saturated sodium chloride solution or centri-

35 fuged directly at 5,000 revolutions/minute. ’

The phosphorus content, determined by the method

of colorimetric determination of phosphorus (AOCS ca



ca 12-55), is 6 ppm The cation content, determned by 15 atomc

absorption according to the | UPAC nethod 2,631, is given in ppm
CATI ON BEFORE TREATMENT AFTER TREATMENT Magnesi um
18 ' 0.2 Cal ci um 46 1

20  Iron 0. 55 =10 - 5,04 By
treating 7 g of delecidthi d i - bove,
SR O S ¢ RS oton cod ST RS

a phosphorus conten 'S5 ppmis ] erm-ned by )
met hod of det er m natoodc absorptiop RecaxRling to IUBAE gegbode|Zd3hi nb$ed

soya oi |l are heategit@n in ppalerr]C in a beaker. 900 ml of an aqueous

sol ution nmade up of 5-mIlinolar qi- or trisodium ’ .
et hyl enedi ami net et r a- Tglﬁetrfﬁéhggl &’%ﬁ’a* ot FI¥FR| E5 S o ERTT R v
sul fate arse alssyahedlled to 75[err]C. The aqueous solution is added 30
all at once to the re——Hie—mttt=te—8titta—RtonRseiy—-—-=Fae—d405
seconds with the ad of sowalgmra- Tur hX (typeForRE T45|= JardereER Kunkl KG)
at 10, 000 revol uti gns/ m nyte. sio tgﬁ'&&m}?hﬂ edfii s
br oken by addi ng ! 400 ‘of a satfrat eﬁw chl $ri e solution qr
centri- 35 fuged ffi em% at § gg? evol ut I.pns/ m nut ¢. 5.5 he
phosphor us cont ent ' &eotsg “hed B he¢ net ho of colorinetTi.t
det ermi nati on of pM@%(pA@@S ca 0.32 -
- 10 - hd 55] adi®)6sppm The cption content, deflerm ned by
atom c absorption ficcqQrdi ng to | UPAC| net hod 2 631, is given in fpm
The results bel ow h# for two flifferent® 5 soyajoils. 1 SOYA
aL BEFORfE Magnesium AFTER 16 No. 1 < 0. REATNENT
TREATMENT Iron 0.55 0.04
SOYA OIL BEFORE AFTER
15 No. 2 TREATMENT TREATMENT
Phosphorus (ppm) | 122 6.5
Acidity (oleic
acid) % 4.24
Calcium ’ 68 1
20 Magnesium 36 < 0.2
Iron 4.9 0.05

EXAMPLE 3
300 g of delecithinated soya oil whose phospho-
lipid content, expressed in the form of phosphofus, is
25 80 ppm and whose acidity, expressed as oleic acid, is
0.32 %, are heated to 75°C in a beaker. 900 ml of an
agqueous solution made up of 10-millimolar trisodium
citrate and 1.7-millimolar sodium lauryl sulfate are also
beated to 75°C. The aqueous sclution is added all at once
30 to the oil. The mixture is stirred intensely for
45 seconds with the aid of an Ultra-Turax (type
T 45 = Janke & Kunkel KG) at 10,000 revolutions/minute.
The emulsion thus cbtained is broken by adding
10 ml of a saturated sodium chloride solution or centri-
'35 fuged directly at 5,000 revolutions/minute.



Phospherus (ppm 73 5.5 Acidity (oleic
0.32 10 acid) % Cal ci um 46
Magnesi um - 16 < 0.2 I ron
0.55 0. 04 SOYA AL BEFORE AFTER
15 No. 2 TREATMENT - 1TREATMENT Phosphorus -
(ppm "122 6.5 Acidity (oleic acid) %
4,24~ Cal CI um The phosphof@s content, determimgl by hgnasthad
- 36 b
| t t £ 2ph aocs @a05
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“75[err]Ciin asbeq? % 900 of an aqueous solution made up of
lol;nlllrmlarI H um citrate-and 1.7-mllinolar sodlun1lauryl
sulfate are al so 0 /o[lerr]C.__Ihe aqueous. sol 'S ded al
at once 30 to tlhe oil. The nixture HEFORE |, e( intghéggy fo 45
seconds with the jpid of an Utra-Tyrax CREATMENT T. 45 =TREAKMERTKunkel KG)
at 10, 000 revol ut Fhe—ertHsten—thus—obtatreg i s
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EXAMPLE 4

According to the conditions described in Example
1,
emulsifiers the concentration of which,

the test_was'performed in the presence of wvarious
which is 1.7-
millimolar, remains constant.

The Table below gives the phosphorus .content

after treatment with two different soya oils.

" SOYA OIL S0YA OIL
No. 1 No. 2
Acidity % 0.32 4.24

(oleic ac.) %

Phosphorus ppm 122

73

RESIDUAL PHOSPHORUS
AFTER TREATMENT

RESIDUAL PHOSPHORUS
AFTER TREATMENT

EMULSI¥IERS

ANIONIC
Dioctyl sulfosuccinate

<
.
w e

Na lauryl sulfate
CATIONIC

Cetylpyridinium

Dodecyltrimethylammonium

Hexadecyltrimethylammonium

[LERCENT I
e e e
H B N W

Tetradecyltrimethylammonium
ZWITTERIONIC
Lauryl sulfobetaine

o ~
.
o W

Tetramethylsulfobetaine
NONIONIC

Triton X100

Triton X114

Tween 20




The phosphorus content, determ ned by the nethod of colorinetric

determ nation of phosphorus (AOCCS ca 12-55), and the cation
content, determned by atomc absorptlon accordlng to the | UPAC
met hod 2,631, is given 5  bel ow - _ BEFORE
AFTER TREATNENT TREATMENT

Phosphor us 80 . CLAIMS8. 2 | ron-

0.55 0. 03 EXAMPLE 4 According to the
‘conditions described in Exanple 10 1, the test was performed in the
presence of variols Progess f for sdegumiine antfiahthb rswistamcsh sugh &8 | s
1.7- m | |1 "D} abryBeNNSaditHinated, animal or. JQQetgﬁﬂéeoﬁﬂ
gives the phosphorus cont ent after treat di fferent
soya oils. , fat, characterized in that it qégaé e mlxlng (ia

No. 1 5 fatty shbstandei diith % reactive aqueous solufid2 of a

4. 24 (ol ei % P, r : : P

195 Eofift ertig agent "R 4o Wle qroun. Sastuding’ sitese o
AFTER TREATMENT 3FidR phesphgnc acid, oxalic acidy \ayazic acig.o@djyds

sul fosuccinate of the amdnocarboxylic typé, lacids olfa dhalirpdlyitdragy -

6.1 cagbéxylic type, polycarboxylic acids, the salts of these

10 acids and mixtures of two or more of these substances and
of an emulsifier of the anionic, cationic, zwitteriomnic
or nonionic type or generated in situ by partial neutral-
ization of the free fatty acids present in the £fatty .
substance, the said solution méking it possible to

15 extract the phospholipids present in the said fatty
substance, the said mixing being carried out by adding,
all at once, the aqueous solution of complexing agent and
of emulgifier tb the fatty substance or vice versa and by
subjecting the whole to an intense stirring the rate of

20 which lies between 500 and 15000 revolutions/minute, so
as to form 'a fine emulsion.

2, Process in accordance with c¢laim 1, characterized
in that the rate of stirring is 1,200 to
10,000 revolutions/minute. .

25 3. Process in accordance with either of claims 1 and
2, characterized in that the mixing is done at a tempera-
ture of 20 to 100°C. '
4, Process in accordance with claim 3, characterized
in that the témperature employed lies between 60 and

30 90°C.

5. . Process in accordance with any one of claims 1 to
4, characterized in that, after the abovementioned
mixiné, the aqueous phase thus formed is separated off to
obtain a degummed fatty substance essentially free from’

35 phospholipids.

6. Process in accordance with any one of claims 1 to
5, characterized in that the abovementioned mixing is
performed before the operation of physical refining of

N




CATI ONI-C Cetyl pyri di ni um | 4.0 6.3

Dodecyl tri nmet hyl ammoni um 5.5 : 5.2 25

Hexadecyl t ri met hyl ammoni um 4.5 . 7.4

- Tet radecyl tri met hyl ammoni um 4.9 5.1

ZW TTERI ONI C Lauryl sul fobetaine -~ 13~ 4.7 7.3

. Tetramet hyl sul f obet ai n 6.6 30

NONI ONI C 17,ﬁ£ "Satty subsedhee. 3.1

Triton X114 7. Précegs 3for degumming a fotfy substameﬁu% as
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'aqueous sol ution of.edctive GOUBLESI BE138€Hh 6BO&CROhPDEXiNE ggenp thebei ng
citric aci d, phosphorlc aci d alj.c _aci, tartanic ﬁgg hoffd d
of the ami nocar boxA%e® tA%e grz?(‘:‘ﬁpdsmtf;iuﬁﬂ'@gpgllgﬁ 8‘)‘(‘19' P ga?gf ?ud'
type, pol ycarboxyl |a::aad.ndapldhetswa¢aasv-mfaq1ﬁese<11®8 %ﬁ:lﬁi@ &H’énﬁpﬂFBP&]-%ﬁ
two or more of thescﬁ-p%Ubséé’ﬂfsesan%he oilj}hy?&&fwa%w‘d:&hef the anpemyc

iC

cationic, zwitterio noni o e or nerated jn_sis

partial neutrat@ °arbi°2‘é(9'i"6na81‘d?hen]i‘?e% f JBFE 3FASEN AT nmt"ﬁé Tty
subst ance, the sai b awdt ioan morki of thepessulbﬁmcmslﬁndeptfr ant eppdsifier
phosphol i pi ds presey 4 é% 1289 o83k EQ{:i&uc, 2wiS3RE8 e bhe el gnitXtife

being carried out by a at_ on | ut i

conpl exi ng agent arf¥ gene‘??fteé’mﬂ%l‘ﬂ"@f 2] Pﬁﬁt*gft?g%ﬁ’b%f’a%%ﬁ’& 0‘?/nf| cIéhe '

|versa and by FHyecEht by ddixdapolesent im the dntbyssubstianre.hdheasaidf

120 which lies Pet VEAR398 A0fi.t 099 el eRSLREFIE, €18 phos h83ip@akorm
B i3

‘a fine erruIS|o | n accordance with claim
‘characteri zed Hnesemtafin t%'*ﬁesa’-‘?'af%tty Fubstapfering s 1,200 to

8. Process in accordance with claim 7, characterized

in that the dispersion is done at a temperature of 20 to
100°C. ' '

20 9. Process in accordance with claim 8, characterized
in that the temperature employed lies between 60 and
9Q°cC.
~10. Process in accordance with any one of claims 1 to
9, characterized in that the phospholipids which the

25 fatty substance contains are essentially made of non-
hydratable phospholipids.

11. ' Process in accordance with any one of claims 1 to
10, characterized in that the complexing agent is tri-
sodium citrate or is of the_aminocarboxylic type, such as

30 ethylenediaminetetraacetic acid or the disodium or
trisodium salt of the latter.

12. ' Process in accordance with any one of claims 1 to
11, characterized in that the complexing agent is em-
ployed at least in stoichiometric quantity relative to

35 the quantity of nonhydratable phospholipids present in
the fatty substance. '

13. Process in accordance with any one.of claims 1 to
12, characterized in that the emulsifier is of the

anionic type and consists of sodium lauryl sulfate.

A A



10,000vrevolutiohs/ninute. 25 3. Process in accordance with either

of clainms 1 and 2, characteri'zed in that the mxing is done at a

t enper a- ture of 20 to 100[err]C. 4, Process i n accordance

with claim3, characterized in that the tenperature enployed |lies
between 60 and 30 90[err]C 5. Process in accordance with any one
of claine 1 to 4, characterized in that, after the abovenenti oned '
m=xi ng, the aqueous phase thus fornmed is separated off to obtain a
degunmed fatty substance essentially free fgom 35 phospholi pids. 6.
Process in accordance with any one of clains 1 to 5, characterized in

tﬂat thfa ab]cgverraat.l oned pHodied® i accoP8ihebRitRedsy cond b PRAAMDL &b
physi cal refini

the fatty substQ%CeCharaCterizeﬁ in thPFo&E?sePB}saééﬁﬁnﬁﬁgggnF§FF?% in
substance such adtu and is sadinmdamcd/oclelpecasEinnt edrkaxylmdter veget abI e
ail or sl2l. CBALAGE 12edobB hlaLel bi LCkIISSA e LiSAGLS OB

I5 the fatty su%stance in formo I ne t|ve
|aqueous sol 8t i oA2ef charaspesized &geﬁba@h§§enemu181fler fisonrndendcogpd

li ncl udi ng C|tr|g°ﬁghgtspggsgm@wd§ #ré monoglyceri®ed.iC acid, tartaric
‘aci d, acids of the am nocarboxylic ?&pe aci ds of the

upolyhydroxycarbafyllc t?ﬁ@tﬂmﬂﬂkstancelbs ohtsinad X ithe PYRCeSFt dngr
‘t hese aci ds andadbskdafte with any ©nd WF @ladlise 10ftd I&se substances and

of an emulsifier of the anionic, cationic, zwitterionic or

‘noni oni c type -or generated in situ by partial neutralization of

't he free fatty acids present in the fatty substance, the said

15 solution nmaking it possible to extract the phospholi pids

present in the said fatty substance. 8. Process in accordance
with claim7, characterized in that the dispersion is done at a
tenperature of 20 to 1000 C. 20 9. Process in )
accordance with claim8, characterized in that the tenperature

enpl oyed |ies between 60 and

* [ L M S *



90[err} C : 10. Process in-accordance with any one of clains 1

to.- : 9, characterized in that: t-he phospholipids which the 25
fatty substance contains are essentially made of non- hydr at abl e
' phosphol i pi ds. 11. Process in accordance with any one of
clains 1 to 10, characterized in that the conplexing agent is
tri- sodiumcitrate or is of the am nocarboxylic type, such as

30 ethyl enediam netetraacetic .acid %E%ﬁeﬂ. di sodi um or

-trisodiumsalt of the latter. Process in accordance with
.any one of clainms 1 to 11, characterized in that the conpl exing
iagent is em ' s j iwchi j i el ative
‘to 35 the qua ol Tprds present in
the fatty substance. L13 B gl 2aevsr dance with any one of
claims 1 to 12, characterized in that the emulsifier is of the

ani oni c type and consists. of sodium/|aury| sulfat
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clainms 1 to 15. .
the phospholipids present in the latter, and fatty

substance thus obtained.
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