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under the influence of an .activated |ipase enzynme catal yst i.n non-aqueous

medi a. Many chemi cal .reactions for the preparation of organic produgts are
(it

cat al ysed by, enzynes whi ch theref or @ bbﬁd §§crea3| ng use for this ose
#on an industrial scale. Water is required to activate the enzyne t he
i nert™and pasdmioat ed condltlon |n which these naterials are store

mar ket ed, often carrie rt S ort su s kiesel guhr which is
Teol 1 hi gl VRiAnApionnetiate svitess it PR e oot Som FOAPA PR 2prEe
4t her ef or e, 1 g dhirsisal Ve tehs PR drbHRratiSREH dr Ui BT sleCoald P ARl itbent he

Benzyne. 10m3}lafbreprrmduma3mg fuseT®R YhisS pLEPbse o @ lirdlusted Gialed Mated isCrediinag Ve hctivate the
suscept i bl enzeroe frgral thelinest and \ﬂ#ﬁlf?@ﬁeﬂf mnmomm h‘é‘tﬁh pheesimateripisre stpred w@peqseeedofﬂﬁetnh e

Mvield of d ‘%"é’da f’tﬁaa portigyeha ifh tjeBaf‘\gf;@é"agnﬁ
the reagti &%E} 9? reQ ﬁﬂg t v@re‘&'@ée E—Tw%g’géﬁ‘%!@m ﬁné’:lé«uéo s

but not ' c&lésth le;auéhgbof Qle d&xitey/ prb dlfct by Rvd &o}fﬁhﬁsercﬁﬂfétnb(ﬁ{bsco f@e of
occur is ath"e weactianOThep hret thezeforatconduated inwater-indmiscible, trfoe-am&amstbuonotsayh}}tdm lieuid.
whi ch the r eé’ée lepgenexiRetse mdmie's reagtiqng to qc ﬁatfwetwrmiﬁemter gtnv'a/rﬁw ghtheyigpetian | t

contal e, PR ARSI S DAL el T Sl IR, o
absor bi i tinkythe pHAY N BR VG4 atubont of
Mt hr oughout mtdhﬁysrseﬂedub@ndesﬁuhuﬁe |&rm0tm Iwa@r t:ciiwenpr oduct I on of excessive anounts

of hydrol ysi Shepresntingntieteis pasecort the discovery thatftekthe wtalysiin intreducedT the wateesstyity
Bi nvention ‘Pfs‘,lh‘bﬁ i B Lterfébtmngt'fwefuye‘ttﬁat'mane 8ydrelyis while majrsginingsthe ﬁ‘t“f't?élli‘c@d
J e v & &t % jihaley Eetw.ty*a Bun ¥ R0 B hlbiod SANEEH L 8 Gl e

@hydf ol ysi So. S\ABt PabiBih Y 610.he Wate scnc.am theStotal FRaciion &fdteRtinlid Be nk kD ;5brm|
Bwat er act i satdlyst ©f cohtireie e tunstidh el Gad &le\dssicchafsele@edoatcirdiggly, o tdaeh #reag bivieg the

i xt ur e nudasiresbontimuat @Hmbtfﬁém‘ Qf cgntjnued Eﬁfﬂ\m ivityagnd QedyicedThyeprogictsr ThiscAw dnthe of
e (ol R bes s e et e e
gcont i nue tgd gy W3] n ﬁ@ngl FACTRE e gesirm ™, ng to reach

Man Aw giving Thb@ratGEﬁ:tM@d'\aﬁ)lﬁé ué&maormb Bat:eseaf tm‘.n@eamn wueds.@attat aéatac:aath nal ty
and r educevkpbyr-phrsedodthe proddas is thwcarded duein 2 Bosed esea) ettbrdbgg THeedspaaagn tdmeacreithler e
gland anouat SLtth rceas' througly whieh the g25% .18 the RPOY PRASK F18 GiFFutated- oV ierivappur SaY #ea e
or by cont [ NPERLUSIE TRHPRTPIRACRIF P [ MR YRROUF FPA%E Y BT A B maY

phase, wher e banmtmdnawe AEHANAASe nbTecliBrsidlss SSLitaBRIRScldr KRABWRAL tRaIn
@let hods. Thetemedpeur sedetivelyi gilicayel baluding,r maghesiurh sulbhdte pnd eB8GEm Ghiotideand these

inventi ca ésslceewesaveea he useshingieriauid phage. Ofthershesg. sl piniie agish mecoririig usdedn the vapewrs

in then caP?%gd aut ves d| n n cont act
' 30 s Rt o BT 9“*@&%??.,%;0 B e

are circul aitstadutxo\l\&{tﬁé giyeepdud/ The@Ye Gtlehsy ornﬁiaiWﬁ iDhisGRALY r'r&&édté?iﬂcdﬁ&h W@h o OF

fllexanpl e, 40 awititdutiadded fe¢. faity adidi®o charge thre | tl:eormodtwreduhﬁeldglmeemmf ewerfayhab@een
appl i ed. Dé‘§‘f"lsé‘éﬁ' %mfstg Fﬁt‘ffg%ﬂ?@% rye 'é'l t?éfé“ P%Eﬂi? t?gf ‘9'@5"2&3:’ aﬁlﬁ‘nf:gltt?rg

ecul ar nglaﬁ‘tffﬁﬁtc 3 SRR gt%se oy
um na, Bﬁﬁérﬁbﬁ‘vﬁtﬂ o%uéﬁ@ dQénHbe‘Fz r&{:do Sr%éhl i gy

: rray al saqsbehidis eafdundty Iaeect the| poph er|ﬂ Boardats.Ghl eivsnnoe:sgplsos;u aph ﬂmamlfdzsfdrm,senn y

be used i n"'tafvef"tﬁal ﬂ%ﬂfh f?&‘y@":ﬁ@?q AT ag{e ap " plicati ggm%f téhe [ ngleentsl on | S

o i T R D
he fat gndiney ea'&lhﬂblé ofh'e&'ffa’tﬂyhu& Is(liBerhth #Wiftea @hrdRndistEmuivdie o%&laDJchemyﬁEﬁvd 0

nodi fy fat spemns tnlav Qe wagmbulw 10 frige@isieeby freateent Dracegirdahceowithife invention tWhild treck
ree fatty™¥p@ "E‘ﬁ% eW@F%I"P""'& e i Peoinacyve P.’H’eadt"l“P'g‘f' FRAINE (ust lgf

he fat, hgs"”#%'%t% aéf o, ntfftf il %kapttast; oB8h 8P kL4 oSkhond DR
ats Wﬁyssbearﬂ&ﬂiu ci HUHroth 10 B 7@Ding FTASEEE SnzfPhe BMAIVERE fvbﬁ@ # glﬁ
-ol eyl tr ngleyipewdighe sf th#mataivsanmdtrhltm‘dayalymamﬁmhhh erefeozblytcbmpms Sﬂldbﬁgus

mel ting peF#"tS‘F fﬂir%%!“ni‘f cwa@o'bmdt@vlepaﬂsyuwwm jdevalyrping opsitse Thedipbsp anpyme

Bor esent i n@% &gte oﬁ:érjngm Lﬁyﬁf’bm m ;’%&g@m&g%’d"\ﬁfﬂph" I"?%sbeﬁrfEFGLFE nugelly
ndesir (o3 to leHoch BanbdsUh Ae QlnpBdfidnl @by B8 ordles & e

Whi ch pr of awedby mal eedtecﬁ Qr ﬁﬁ@mﬁue%acﬂ n. Balk&ive datbystsRviéferamiallybreadtiS®either ;

Sui tabl e f mwam;kh\en‘g afidi8-or ﬂmpsnwsle of the gu ae mplecugen Bhey tnfag (be @srdl is OWCEFSSG'dWthh _

: 'aturaI enzyne actlon on the fat elther |n VIVO or after the fat |s

Bl xtracted fromits plant or anlnal sour®. 50 Since each rmole of free fatty

@cid is liberated with a correspondi ng equival ent' of partial glyceride, the

Bl W0 species may be reconbined to triglycerides by treatnment in accordance

MV th the invention. Wile there may-already be present I|pase enzynes much
|s Ilkely to be |nact|ve and addltlonal- i ———

o o o o M -
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ns |ipase-celite catal yst .previously wetted with 1.0 nis distilled water
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{ zopus*’j aponi cus |ipase 2A ex 25 Nagase and Co. Japan with an activity
f 1600 l|ipase units/gram in accordance with the method described in ‘
anple 2 of British patent specification No. 1,577,933, but using 1 part
li pase per 5 parts celite with 20 parts water. The headspace gases were
ontlnuoﬁsly circulated through a bed of 35 gns of pellets of nolecul ar
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~ tthe product recovered and anal ysed for triglycerlde (TG, diglyceride (DG
nd free%fatty acid (FFA). The triglyceride was recovered and anal ysed for
flatty acid residues. Water activity of the headspace was cal cul ated from
ifts tenperature nmeasurement and the water .vapour pressure measured in the
eadspace by "Hydrol.og" apparatus, Mdel No. Ww270 of Endress & Hauser-.
esul ts @&ppear in Table I1l. 35 Conpar ati ve data was obtai ned by
similar operations to Exanple 1 -above, but w thout headspace circul ation
([Control A) and also with no water addition to the catal yst (Control B).
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0 064355 TABLE I Feed Product conposition 5

Control A  Control B . Conpl ete Activated Dry N
interesterification Species Conposition Exanple 1 catal yst l’b
catalyst Y(calculated) TG 0 064 85%. 0 '68. 2 51.
66.4~ 10 FFA : 33.3 30. GagLe | 40.0 32.3 DG
0. 7\‘*' 1.2 8 7 : 1 L’IPL Fatty m‘\d residues in TG
14: 0 : 1.0 (Feéd 0.7 Product ﬁm‘&osmon 0.6
16:0 . 57.2 T S573 35 ;(pn ol A Co';l:rolm% Completeﬁ4' D
20 18:0 s 5.7 29. 8 . P
. D nteresterification
|31.0 18:1 Species 31.7 Compositionz 9E)émple1 cata%st 3‘ i {calculated)
M29.6 25 18.2 1 3
o . _ 4.0 20:0G 66.0 0. 1 68.2 0.543 66.10. 4 0.3
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ictivat ed caevideystromthe lawidiglyreridecandsiaceluetas 45 circulation (Control A).

he Aw of thg EAC4 1 on mass, measured as described in Exanple 1, is-given

n Tabl e I |1 %ﬁla%dm%ecpaéhﬁlréﬁﬁrfraétﬂn vJaL ré- é%h&fag rBeat N}ﬁ?é%eﬁte@gca?aﬂgt Qs &éd in
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7.6 4 ume of appro %ely 900 mls | g@he mj mhs[:: T ??ﬂ a‘ﬂ-i"{lours atwgqc while the headaqﬁaéc;
: : ;”; )Em & 0 'mi hr '

40 ses were conti sly circ lat a rate of h a ed of 35 gms molecular
17.9- type 4A. Reactio S theﬂt ‘the composition of t duct determined and the fat
0.7 Orethoved. In Table D.dBtails of the dbEposmon are éZveWtbbP.tﬁdﬂ Gntaﬂ'tosaléfttmjor(g&ta yeedlysed

IXtensive r ezzeté:stf:e*# frﬁqtlemnmer%:romlmvabmmwmmh@.ﬂp g ta@# Aotesataimet wﬁ;heté pf:alogz/
" o
d pr esent ¢ircu ag,oﬁ!\ {%2 E\? c&ihg :f ﬁég e sggd ; %ﬁp@ﬁﬁ%leﬁag& ng?n Ta%le
ala

| y lim f‘bdm For& ﬁé @lryl He§|a| V@(?i and!
crease in the anount of tr| g yceri de present . 0] 064 855 TABLE |11 |
pter activity Time (hours) Exanple 0.5 10 2.0 3.0 4:0
o o 6.0 .. TABLE Il
50 ' Wt %
TG 12DG °  13DG MG FFA
Partially hydrolysed . 76.8 13.1 1.0 ND 9.
palm mid-fraction .
55 .
_ Example 2 87.6 43 34 ND 47
Control A~ : 65.3 17.9 " 15 15.4

o Control B 80.7 9.9 2.2 ND 72

With the activated catalyst extensive re-esterification is shown between the diglyceride and free fatty
acid present, with the formation of tnglycende With the dry catalyst only limited re-estenflcatlon is
65 Observed, with only a marginal increase in the amount of tnglycende present.
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1 0.53 0.33 0.17 0.15 0.11 0.08 0.07 to

2 . 0.50 0.35 0.24 - 0.13 - 005Exarrp|e37‘§@
of pal m m d- fractlon was interesterified with half its wei ght of stearfi
acid in solutiFon in 140 nis of hexa®P¥ 8% ch was added 7.5 gns of '
celite(-(Aspergillus N ger |ipase ex ArmpeyfPharnmaceuticals, 15 Japan) (AP6)
lspase enzyne catal yst, previously nwsdras@syw th 10%its vvei ght of water

and stood overnight. The catal yst was prepared as described in Exanple 2 of
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of silica gel of 4 Tnt%ﬁﬁ mnqh qug)e 122? '33 hp}gg JDI’_gAltl)l nugiau dri ed

overni ght at 105[err]C, 1tand was3 st 0.83 edo.sit 40f=rry.a f 00,0804 ®@urs. 20

The course of the reactlon was _followed by neasuring the free fatty acid
and stewrate content in2the tPPYl y&&ti d®* of —sarrp?'ég recovet® at intervals
fromthe gaghign mxture, the initial free fatty acid content being 1.17
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are reportsed fon24Tadlre 1V, together with those from cont roI experinments i n
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added to e s ohla ity 'PWU%Z@?J’L inwaéas*e ; ﬂ@i%"'wﬁé‘ﬁga

bein

t arate onrent
was noi st ef&Hd fafese ych.de§§$ ‘E.axuua oS AT Bro btk ibtenbdalc
bef ore. Vti@rmetmli idéletrhigsiion f(FAME)) eaerg.med s:arao @Sramhﬁredzemaﬁannestuaﬁ -rae[.ﬂnn] C

using. 3258Istdérat§q@nt¢ wast tpe. In 30 Exanp initial water activity of the
silica ge Iffa” ‘%T'ef {Z’Q b 1% °Q§H‘g' ‘f’zg‘ frp I°°'B'°0“B?I"g§o'§ Yo
respect I V‘%m%m nir fég tjn 36 edq‘i cﬁgf {:lé éq 1tswt er as

>0. 95. bﬂeforeswa bk TSI Bol REY B wer bitbriniHad G J0FE st WP SINA u%'» Fkcope. in

det er m e Exhryplas nﬁtiar\oatéﬁa&tlv:tﬁfsndmrca gawaﬂnha:aneageaanm bAg et .&sbntroap p.as &idwss4 35
TABLE |V Esspaqiively.nitial @avat acgbity/of the ogiglyetrim Exampist wascit G950MVitar sofubiiitvyic ehei hwane

19.0 oluM qgfat was 0.06% \q_lw d’temned by a micro Karl Fischer metl'gfl tl%lilg %Oqlllﬁtq?t agpaEafusst o
%in triglyceride 24.9 25. 4 17.8 after 24 hr. 45
Increasg in FFA (Ml e/g) after 500 m'mat.e v 0. 14 .0.-22

0.13 after 24 hr. .16 50

Tabl e 1V shows that whereas in Exanpl e %‘W‘P'Ft%al@?"%@ rm‘?°@"?'r%e fatty acid
i s ‘generated than V\A%&Lr&@% rnet]ﬂg,%eyggy Inagl! ve drygcatal ys, and

substan}ai ally | ess thahrbhtakinuSi Ng t he acti vated catal yst W|thout t he
silica gel to reduce the water activity as shown in the Table, alnost as
much stearate is proﬂm@ﬂ% in wiplgcestanpl e 249 i n t ¥4dabsencd”-®f Aw control -
usi ng the active cat affifs* PExanple 4 A solution of 100 gns of pal moil in
200 ¢ LOf petrol euglhesn Bia Rindtdf to 120[err]C was stirred in a vessel

Wi t h a ﬁeadspace vol usfer 860 appr oxi mately 9G® m s, dz contagis with 10. gns of .
a |lipase-celite) catal yst prepared as described in Exanple 1 above fromR

j aponi cus | i pase and %R;Fn %ture of 1 m of WMBter 60&nd 0. %W s of gl ycerine
Wit h V\’hl Ch th‘?olé:ﬁts%vysstﬁatmgregqﬁax Ee|3v\l?rhg rp:;ym Lﬁ’gléjﬁa cfd9£ e%éraQQWaﬁ with th
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40[ er r] C vdel fogedubrsthdreatersyoivite agshoes inwe Tobleaitbasnasonish ytearate Bwraiied irethe Examatee
of 650 mi s¥sri fif *bsench ohdg IFontrdh weing the3stivgnggtalyst np| ecul ar si eve type 4A

After 24 hours reaction was stopped, the solvent renoved and the pal moil
recover@sd safpianal ysed.. Further data appearing in Table V includes an

anal ysi s of prsoidtiar off100gMms dsfe,amebmaod grbg @ dbedleunt éther EBP WO 16 Pdotd W4ststinsd infld ‘65

Exanpl e | \veBst will ¢ headepae selwpe clanprosimoisholdD atls. GmgantaBt with @ﬁsztof&asaamu@v
TG '-_5 lyzt p:epa;re descng‘ed :\n’% e 1 above fLom R japoac & u(fﬁ fb1 ;nl o; wzter

- mis of gly e with whi a eforehand at
02. 3 % _ The mixtur: w mamtame Eﬁé‘iéa a §dj:: ﬁ?ﬁ?nﬁ %Q re continuously
B89. 1 cirdulated at a ratd. 6% 620 mis/mindi) Hrbugh a bed of 35 gms of m&iaddiat Qéve type 4A After 24 hours
7.5 rgdpn@n was stom&dBthe solvertt. rEmb\tedvunH Ithdjaahseﬁlrreédva’ed asd anaiesdi|Furtiodr datae
reaction i 'ﬁ%ﬁ keble Vijpalydeg,pn enelysis pberodust fram theipelmpeiktersted with agtiye catalyst as in

65 xample but with no headspace gas circulation. i
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gorigirnal oil is esterified during the reaction to yield predonmi nantly
i(@addi ti onal diglyceride. No nonoglycerides were detected either in the
lor-i gi nal palmojl or.-in the esterified product of Exanple 4, but” 15 in th
(@Control a significant anmount was pr oglwsgf‘?(arrpl e 5 This Exanple
|IIQ§trates the effect of the invention on the preparation of ol eyl

[l i cinol eate. 0.25 g celite |ipasé catal%8E¥repared as in Exanple 1 was

hydrated by mxing with 0.025 m water an -stang}:‘hg 20 Qvernight, to give
dan Aw of greater than 0.95 0.5 g oley !_a.[dg&hﬂ.l_a.n.dj.gg_g&a“gﬁm__ oil fatty

i@aci ds wege di ssol vashiginanpdieXeane to give Sapl sol upion. skhe hynpated |ipase
i@cat al yst was added, immediately followed by 1.2 g si I|ca gel MF.C grade
@ex Hopkin & Wi arﬁ§tef'f'ﬁ§‘tpal'fa(9"been dried gverni gﬁe é’ S5[err]C. It may be
llcal cul ated that this®eMPiEd% gel would tai®'up wa ent ofPthe cat al yst
tllso as to,reduce Aw bglsaw 0.6. This reactigr m xhype Wafggstl rregl at 40[err]C
|t or 2 hrs then a sanple of the organic phase renoved for analysis. For 25
@ conpari son, an"'sherwérahatraeamﬁsubﬁshmﬂwocalrﬁxrileeleémost of et feie ffiagty tahé psﬁs¢mmhgel
8 Cont r ol )ongl d°"U en gl q; l pf:pﬁlo;‘g‘npntw dgépn % ' 4%2)1‘
The product| 3 tr ?‘?ég E L’ ' QEa'Bé’f JHBHE <Rev'E ik
[@sampl e. Pn a i tion to unchanged react ants the sanpl es contai ned ol eyl

B i cinol eat eEsamp'léSSZ%l n the exanple and 41.2% (Control A) and 7. 7%(Contro|
gB) . 30 dai rrssThlcs Exwae@ssrafeetheteﬁﬁet@ Y EvﬂYwi%O'bﬁheefst’aé?t@“e‘rfﬂ%“'%ﬂ%itler?fzﬁleﬂ
o oot v S e G N S e’
st acti viald &g.@éyﬂﬁwg@% LAIRRAETHEH seCRByE & inliBdcdioly ofbvAd 8
ter acti vizty/sipaget RIF.d aaeexEopktmarwm:ﬁshmutthadrb;emgne‘urwera@he&tm5°c It may be

g v -
gcontacting cdcum@cethatmmﬂsegdbvveulo)tagammtérlpcfaardorctbmal»staq stvyehuefx beémcptf abig y

For

W aci d resi d'i?@“%"ﬂ'ﬁ“'teh‘@sﬁfa'teﬁfi i€ fori2/re: fhen e H‘%w

M educe t‘ﬁe :’bé ﬂ%w gﬁmﬁgpﬁ“ c‘HWB(S’gl F"T gnce 931%(2@ eraf"élgj's'"g
i esters ther et tHaBro vJeQaCﬁﬁﬁse@Cﬂglh Ehtd Sohfrhedd Werd dwaﬁ&ﬁnrhn{' B, IR Bddition to
liquid corrmmhaegedaeagrhmee-a saihepledicontdtiediofsly! ribiholpa‘ténﬂm% tnltereg@fipie ahd 41.2% (Ghntrol A)
Process aceo¥ di7hglComrolBRi m 1 or 2, wherein free fatty acid is present in

t he conp¥si |on 4.' Process accordl ng to any of the preceding clains

& Wher ei n the 1y pase support conprises diatomaceous earth or hydroxyl apatite,
il LI tani um di 0xi.0Rocedd ff1ih Byifiesi df ieftdrs under FicDBMRBRCASICAI! iivagdliPasdinzydie dabebyst,

Wl precedi ng Ghaagesisevhieyrtes wntbhvetlom ysactivating a:swp:rrteg eaasaerl:tvm b)/rcpmact with water, to a

hydr ocarsorf! at Bctivity 9'Gate'F’|h?n:@3 9&5"‘" PﬁE "r?éﬁp ¢ g f" 'mzclwh%fgr%ptlg
g ihe enzye; Wﬁ%ﬁm iy m aa,g UGB AERL BTy e
=l r educed to .| eﬁ3’r&c5§3@c rd4ngt Clan‘fpﬁﬁ’& ﬁr%o afl dothpfléh a@ycér @O@Bﬁ&@bﬁgum

Clai m 1 totradher ein the enzyme conprises Rhl zopus japonicus |ipase and the

B ot er acwi Vit Arecesscataardido toClhios $ of Bawhedeis free Bitty Prid depreseat tiothelicergpasomny  of

& he pr ecedi pg* d'&?eﬁ%eiﬁ‘? 9 19 fMe ok gy precel #"("P?/éﬁhérﬁ"‘v\ﬁ“f’h"pla?eoﬁ‘fpfml eEPLtys

8 0% v er I ECERE S0 PR r%fd?‘tali%teceé:mléml Wheréih the GGthEUskSh corPB@ldisprsion
Rrocess acapadiyi@cdrisonany of the preceding C ains wherein the esl ccant
nmeans cospri sedraxesypt deimedin apy preeding |cl|a-m: ahgeh the@hzymeamprisegfissioilns Sgdr fipast e

or cal ci um%ﬁyg‘{’?}g aqﬂ%g&?%"‘?gﬁﬁ,%ﬁ @1 ‘l Cbﬁhg Bﬁl\‘/\glegyeme comﬂses%%%%gnt
is in cont A & iy ( S
according t %%}o@arl’yoc g:lw@;"t@@ : c@dlgESCI élﬁth‘éf’éﬁ&h@@ dotiMated with from 1.1 to

t enper at 4r eso%rmrm \tvejgri(bi eferQaGlystP&fcleﬁbgamma&mhesxﬁ:(aorl Ver f ahren zur

Synt hese von EcsﬁfequF Eﬂﬁl‘a:’:éallﬂg B any ekibad rwqmsumamsw!h:em Wip desiccant means comprises a

Li paseenzyrﬂ%"éﬁ&;ﬂa%%af gcgol'dlﬁfad alm 9% e édé%ﬁtfaéi s ﬁ%%gacrllww e v our Ip o{

zunachst EIch m ' aendes pase-— enzy " ur cﬁ RoA

mt Wassgr au 1 etobds Wts.eag@dqdy\éf fhb brebaing RiAis which ;&aﬁnealsmﬂava ﬁhbeMﬂuFéj‘rondma

ohne Trockrv€i¢. des Katal ysators, eine mt \Wasser unmi schbare organi sche

Fl ussigkeit, die Hydroxyl- und 65 Fettsiurereste enthilt, mt dem

Kat al ysat Orpatehita pyart eines Trocknungsmittels in Kont akt .gebracht 6 0

064 855 JABLE V 1G- FFA . DG MG 5 Ori gi nal

palmoil . ". 1. Verfahren zur Sgithege von Estern 2intEr Emwwkuﬁg @ines aktivieriD) I.Egsgnqyqu@e]yspg;{rsm

2 o | dadurch gekennzeichnet, da3 in Kombination zunéchst ein sich auf einem Trager befm_dendes Lipase-
enzym durch Kontakt mit Wasser auf eine Wasseraktivitit von mehr als 0,5 aktiviert wird, dann, ohne

Trocknen des Katalysators, eine mit Wasser unmischbare organische Fllssigkeit, die Hydroxyl- und
g5 Fettsdurereste enthdit, mit dem Katalysator in Gegenwart eines Trocknungsmittels in Kontakt gebracht
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anple IV ' 89.1 0.7 —30—2—ND 10
gont r ol _ 67.5 14.2 18. 3 1.5 1t-will be
feen that as a result.of ‘the reaction in Exanple 4 mun Eu zuj fatty -
fcid present in the original oil is e relfhgg duri A Wo yield:
Jredomi nantly additional diglyceride. #D | ycerides were detected {
Mither inthe original palmoil or in thgaesterified product of Exanple 4,°' -~
#ut 15 in the Control a significant anount_was produced. Exanple 5 This

anple illustrates the effect of the inventdon off4he pPEparat¥®n of ol eyl
gicinoleate. 0.25 7@ : se catalyst epareg, as | anp, 1 was
flydrated By mixing wsﬁhh%.%ﬁ%gﬁ wat er and 9E"?andi ng7 20 (r)g\'/ogr(ni g%‘]lt§ to give
n Aw of greater thasstéif@d.paith &it g ol eyl al cohol and 0.56 g castor oil fatty
ci ds were dissol ved iEmermixdhe to give 5 ni®dol uti®h. Th¥-hydraked |ipase
atal yst was added, i diately followed b .2 g,silica,gel MFE.C grade
WX Hopki n'%®& WIlians {Bégtfmhad been dried oéza%ni ghfigt 105T%err] C!lz'slt may be-
fal cul at ed t hai Wilhb$sesh ki€ PRbuitd teCtedcaliin ERaMEIE @ ImoBl SR Thee Adttylabia pEadbrliy b
O as to reduigmalAwil bie| everifeds .duifig Sher esrctidnorm Ivield wredominsntiyt ddit@dalatig@rige.r N&
Mor 2 hrs, tmemwalcasidegivese detectageitenr inthe eriginehram ol AP it epBFfied REQdpelioct Example 4pipt
Monpari soff, TP S9Nl 3519PEEROE FOAY WGP #"HFS% ed out: omitting the silica gel
Control A)gahgiedsi Ng unhydrated catalyst and no silica gel (Control B).
J@he products werigeandleifittatedNte éiettiofBb RadrtioPol yieBrefaradh of A iriokate] 0R5FRYIite®
Aanpl e. | n dibdse ¢atatyst prepaved an pekkamela it wart bydrdtal ampiraswittoh2i miedater angl| standing

§ cinol corestrayn e s TR S R A ST e
)30 dai gl T AR i o Dot Al amsoat il Hosh WA vernlift Lt TOEECR rriay Bb
n“dcti vat edajcmaﬁs habiE ¥iB: deAlcUid/ ke, upGattr BebdRt briRslcatiyst Qs ABIUCEAY, bélsw 6. This
I rst acti vakadign aixaupparstiged dtidQra foe 2 6r3ztherea Ay peEhtha otganit pHasavatneved fdranalysabFor
At er act psviqeppgriseat o siisr Baggons: Wera daTied Wt: AUPiIinaghe Ridicaceg! dFgngpl Al and using
fori i ng rses myscriire siena Coniol Bl 0 conpy Sy ng Iud ol and Laii,
;cid res'-dueﬁwcm%&i nﬂgﬁan?ﬁﬁ@g)ﬁé scdn&in&e GlelAlriein&1B4t6s: %%25/3@1%4'&5}9 le AR 2% €ontrol A)
Sl cduce the wader79%eddnwbt ). of the resulting conposition, and recovering
ggsters thaerefrom 2. Process according to Claim1 wherein the organic
i quid conpr¥@i®s a glyceride oil or fat or product thereof. 40 3.

* ’rocess aCPOF di1.”9r Leg%%rq}ugg\;mhggls %f e&@? 'ixﬁ&ep tlier iﬁ ue];'nget &fyanaﬁ:ii Istlin{ee&gy%e Lé?alyst,
@ he conposi téh_@ﬂcteﬁsed V SHeRSMbiAstieR bEk -RGichvatiny Wsupborted Apdk & & BPcdntadd vith water, to a
erein the Wwatpaseavitydetdr ithad GXED kHes edthalitaihinate oatslys adohiactiny ahwalgranssnisaipiatordadic
@i tani um di oﬁquwecs:maﬁmﬁ hvcdt_f%‘r' :f54 ﬂatt‘c%?it‘? rgsidyep with the caelgas(jm}:ﬁgremcaﬁgfewcaoth@ans to
H ¥ I 2 H N .
r ecedi ng OIAPYEE B UFET AR oL HRIBUDS SITRaa X8 oIS IR IS,
ydr ocar bon. y.4aqt. B oProcess as Clalned 1on any pre edi ng crarm whet &%
8l he enzyng, CONAl P@edss A6RAIMY ol CISMMN GEL, Wieha® Gred Rty tabig i3\Biednt aCthk \tbinyositdn.
iR cduced to | ess. tPreeessOactordifg tBr @yesfsthasprededingedbing vavaseinothet frase sempedi epgnprises
¥l aim1lto 5"'96@@;‘@1‘? 350 &y ’W‘?ﬁh‘ﬁﬂ'@'ﬁ%‘“lﬁtﬂ%’@%ﬁ}é_’“ nawhEtied s | ipase and the
et er activigy, -,s;fgggmfﬁgame IngeLine RgedipeSiaigs why R e EomRe o AP o SGPoBeT
fl he precegi ng @ AroéeRs irRédtn biEorEI3diN e Blains whérbih WaleRE) mbl chMprigse® A3 pbrahiruk Rig@lipase
B0% wat er byantethg Intateo factivite isCatiaey 34 Jess eh Wdi ng any cat al yst support. 9.
;T ocess accor diﬂ;l%%ﬁs ahgeined infpey gr'ée ewreipo@ain igo pmbeeinihe enzy o edmpsiagst Ahizopus

- : i S t tivity: is ; lesg t - .

ans conpri 86 ! Lg’éiﬁin (Fre Blebdcii G w Argmgaéh HRURRL A0 Sl RDRL P
br - cal ci ugy Chyspate® by WeightbOME 2atalP&CREITERNY adyOcdtdivat Bippodfier el N the desiccan
I S in contact Vo Plocédaactoafingito piyasfah® brebdtingCCIBIP® Sitieredi the desiccant rhdans RompERS a
Sccordi ng tomahﬁilasfsien'hesilpa oele diumipacinagnesiumtsulphatp o calgivmetiioies: at a

fll enper at ure {1 dih ABCePHCPRTIBR 1 BB NIRRT PRRAFRI N contac] witkdher gRfHE ehasg of the

ion

’ C (2] B . . . .
Jynt hese yon §I)t1.q;r5beysnatc€orrdiﬁé Q\Mnf]gf'-mgpr@éegﬁﬁ cBitdslWHidhlid @Pried out at a temperature from 10 to
38 | paseenzynkadal ysat ors, dadurch gekennzeichnet, dal S in Konbination
@ undchst ein sich auf einem Triger befindendes Lipase- enzym durch Kont akt
it \\asser apjtﬂg;ng asseraktivitAt von mehr als 0,5 aktiviert wrd, danmn,
abhne Troclénen es Katal ysators, eine mt Wasser unm schbare organi sche
| ussi gkel’t, ditevédrearxyt Synthvde 6n Edtrh UBHUEIRWRGIG eRB BitiibrenNlipaseb@Bmkatalysators,

at al ysat or #sduch gekenpseichast. (a8 iT Kookinativg snmichse jein Sigh Nénibakt'fr% ehbeficdpnd® Lipasg

o M A mte,

i Seen iy -

@y
be

o _ .
R S e SR T

‘ " . ., 'f * Pt h o A ) h
D64 555 1T e S e e
ger abzus e_t55z ei—“ensé{ﬂéieﬁé @r{tﬁéﬁs rsg%teﬁ\r K flGede ines Trocknungsmittels in Kontakt gebracht
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2. Verf-ahren nach Anspruch 1, dadurch gekennzel rgani s
Fl agsigkeit *ein G yceridol oder -fett oder ein ﬁ!ﬂu l !ﬂhal t.
3. Verfahren nach Ansprich 1 oder 2, @ngsgekenn S freie

Fettsaure in der Zusammensetzung vorI I eg 4. Verfahren nach irgendei nem

der vorherg‘éﬁ‘én‘d’@:rﬁ"k@‘@ Gb‘l'Yéat F!Péo‘iﬁfa@ﬂ‘dﬁ'élgé??ﬁ‘é‘é‘i"ﬁ%‘ﬁ‘féq hegbasseRep: Yihae@rt &ger
ﬁ

Di at preener t1' adurdh §RB-ehhel, daﬁldmrgynumtu@s.agsa.n Glyceridsi
Siliciundi ogd din p.%duk abforlvh@@it.nach i rgendei nem der vor hergehenden

Anspr Ccheg dackdnehargekeannzenaphm&n odax| 3 dhdercliOQememEQnséaﬂztﬁng @mmlre in der
Di spersi on #ysammaeseizushyasinghsser st of f ent halt 6. Ver L‘fg
gg &

Ras
| rgendel ner’q.lVads‘EatPr{agF ?ﬁomeeneggp\ ﬁ&la%‘? IO i o eﬁ&ﬁnﬂ&é’dt&&
Asper gi | | us NTgJ QL. Hat S&eAR Iub%l b ekaRIMcER:, BARkdie

D, 4 her abgez@bmeldetzling dine Dish rs'mfiarbmtachouwn@mdeuoﬂemnder vor her gehenden
Anspruche 1 b|asvé-tah@adenhomelgiyloemmwﬁmbme@en AtaiBuche dadBreh gekeizeighmet gal das Enzym

aponi cus- LA sl QHN' asﬂﬁﬁf“ﬂ‘i yndygie igen,is -t dprabgesetyy wird.
T abocsc: AT i e""emg:ﬁ%%;@t? AT i e

p S /argg'} ﬁmpgsa' ;ﬁa\él

Anspr uche, rch g Kenhze c daB des Enzymmt 1,1 b| S 30% Wasser ,
hezogen auf deas V%Me@htacld&gen&faﬂem ysarbme-seheedﬂs@isbnueﬁl d@hrc{j@skegevsameerdaﬁ das _
Kat al ysat or Erzgerit 1.1 bk 89% Véasser.jezogen auf dagGewight das KaRlyPeterF pinsentiphishfigpegesamten

] or her gehenﬁﬁiysefﬁmg'é %:“w&égunem Qek%”c%ﬁenﬁ n&rg rug%Bdé%%&h gkennzemhnet,,dafs das
r OCknunng mr;ot:lglhndghﬂte%f Qkililéra%e% SIIIS gel! &R duma heldilRdifdt oder Calciumchiorid
gnesi urfs ukdtadie. oder Cal ci unchlorid enthalt. 10 Vertahren nach Anspruch 9,

adur ch gekgnrTlJ!Jeql‘veth‘ﬁrlneanIq %nd:aB'\rda@chTIBOQManmmhnm idalpl esles Mwm@e' dueit der
sammenset PeAgriase Reméus "‘S’tsetﬁ‘tng in Kon a i ne
gLr%er gehengﬁgﬂq \?%g?rgﬁ ﬁ?gf%ﬂi% ﬁﬁg&ﬁﬁ?& eﬂin?pr gdgaéugc% I(Gen%gmme? daB es bei
errperat von 1 s 7 C durchg re w rd. Revendications 1. Procede de
ynt hese d' @eeRdicatid g S | " infl uence d'un catal yseur enzymathue de type

I} pase acti vee 30 car act 6r| se ‘| a_ conbi nai son, rem er

! _aCt.I vat | OIgara .ense aﬁﬁi |na|son rse?nuﬁaéﬁg %egt{ :rafna%éu:égn ﬁl ?ﬁg% euereaz
Jjusqu A uf GHedd (\.(dl P4 i @4&5@5 ol bdis, sand décherG& ctdiyse?, de la mise en

tal yseur, c&ﬂac aumcﬁ:eieergametmr@arm.a.bm |'Ie¢mh¢&nmgwemaymmm s@deyres adec le
eau conpr estaydeurd@s mmmesd'hydtsmsyﬂf eiesechaml rhair gédyize amwtd ée@atiallays@mos-tlem
esence d' (AfultEnteppisie iaf"e‘i!l'é%’?,'é?@lﬁf 8 ! 5[' icpere sitig e,d eay de la
brposi t |36ntJ§Z§ F t°‘§°" afev ot delpRgust 'P Oy §e§93"'§'t'e°|°§’pr 5n§"e ette (graiste de
DWDOSI tion Procédé seldn RC@ dtﬁaﬁ‘ ﬁ)ri &@zr&\ser%uaam &itielgrad M1 erteﬂ'b@ht b&s la
qui de or gasrmgpstios.onpr end une huil e ou graisse de type glyceride ou un de
bs produits. %PFOM@GGI@' @enmomerdewremweﬁwmecg:@gfziana:laml" @?’H@l‘d‘ﬂﬁ""ase
pi de gras P "qgg% gﬂll meoﬁ%g‘mzu?)éé@@gﬁﬁﬁg pre/g'cede eéslﬁisé I§ IOI’I
jel conque Qg,ﬁp,@,e&g,;’éda, sgoq e suppor t

| | pase 40 COW@Pﬁwdiedao:’a ramdh@éldaﬁadeaeguvdae.cénohwﬁmwkea.pﬁhs lbdtil Iﬁbtybnleewﬁentﬂe
tiitano, de lipaxk uﬂmAseergnuusdmgdrat Sackivitbed'eds. esPrBdm@d%mseb ap 0j4: une quel conque des

rdvendi ca#i ons 's“”edélﬂ‘?“lq des 'eYeé‘d'tlSiﬂ?ﬁi)é i3 ? (BFF"?,"G £ gel Fenzyme
SRR i e R T

r¢vendi cati QOe% def £Lecent &&au quﬁtéE/ beu \ﬁEb?r}ﬁﬁ‘E 160 BipoAdie] cAtalysqaase de
Agdper gi | | us ni gerroetié |seiag tliuveé tqeechnenw des tevereitbatidne phéadtdantes. dansOleduel 4D dispositif .

Prlocede szl ggfspcrhamorqerem:wwe mol¢edjairecdraetifecsiics. dpalumine. du ﬁ#f@eéa@m@gumeaﬁs
| gquel 1'en d

d'leau est r @;ﬁ%%% la davén&%%t?o%g éﬁﬁﬁ%?eﬂgﬂésst%cﬁ&ﬂ? Pétgr‘l@on alkl%cgﬁ I)Hl?\éé \%:f%eur de
rgvendi cati onsi 1pPr6€éﬂd edMraSine dﬁl&ﬁndueqebebvehdlﬁﬂar)émﬁaca&hﬂeﬁCéallsédeméne&\@erdmrehe]lo A
30% d' eausser?o"ﬁm ds du catal yseur, y conpris tout support de catal yseur. 9.
Priocede selon |'une quel conque des revendications precedentes, dans |equel
| e di sp05|t|f 50 dessechant conprend un tanis nol ecul aire, ‘du gel de
sijice, de |"alumne, du sulfate de magnesi um ou du chlorure de cal cium
10l Proces6 selon |la revendication 9, dans |equel |e dessechant est en
eont act avec |a phase vapeur de |a conposition. 11. Procede selon |'une
guel conque des revendi.cations precedentes, realise A une tenperature de 10.
a :>5 70C. 60 65 7 : ' ‘
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