eSeb0b$ 6TOW i ~~~~~ 0~~0 RECOVERY OF M NOR COMPONENTS AND REFI NI NG OF
VEGETABLE O LS AND FATS Technical Field of the Invention This i_.nvention
relates to a process for the recovery of mnor conponents and refining of 5
vegetable oils and fats fromcrude vegetable oils and fatﬁ, | ar,

a process for the recovery of m nor conponents and refini mlmmmmmﬂ%
oils and fats fromseed oil, pulp oil j@and other vegetable nmatf

Background of the Invention Crude palmoil contains |ess than 5% of free
fatty acid (FFA). The main fatty acids are 10 palmtic acid and ol ei-c aci d.
During fracti oftEGORERYQE MINORICOMPONENKY ANBRIFENINGOEFNVNEGETABLE pal m
olefin. Crude palmoil contains 60Q3Q00vHRrQf tocotrienol/tocopherol

m xture. The tocotrienol presence in palmoil are y-tocotrienol,

a-t ocopher ol , Teghnioaldtield eftbe Inventi®t ocot ri enol in an approxi mate ratio of
512120 1. TOCO%HIAF{%O%oh YeldtdsIO a?%cieéé%dué HecN} Sahi.ol @gz)dang%a Rnin
fractionation ocotrieno ai med. to b very eftective in c]hglesterol
15 | owerd ng, Yseeedavilyrpddats Epinoswk aegetible calncdn@fatsok@aﬁlcnlhll, binteedsrfeatbe cancer
cells, protec, thesKi i Y} d ion and
as power ful atﬁ%(}@g% Egnrlllt§CJ§ c%%?‘%%ﬁ@r%ﬁ@%%%ﬁ%ﬁlgélg%g?%sﬁﬁo?éeedto an 4% of

di gl yceri de. ®iayHypthervedesatilemattensi dered undesirable as it affects
crystallization during fractionation. Based on |ong term human study on
feeding of diglycerides-rich cooking oil, diglyceride was said to be able
to reduce 20 geelummdlﬁﬂ;ﬂdevﬁnaes i ncreased serum hi gh density |ipoprotein
(HDL) - chol est el agﬂmr@oq%{sn&pma@ P @51k BAGSBIORPEA Y AR ek P BIDRLR are O ule
pal moil contalins a car of ene he main carotene
conponentds a%l@lt(cmd)and:dpleta@ﬁe%rm fwcwmneﬁéy aqiyisiskgtly eensentoiedin be,
carotene is cgmﬁleaglhatﬁqe lpsumt BE o B0otHoos b of bk leh@RocofieHigniR@tem Ol ef i n
can contain u ppm of carotene wheréas crude 25 palmstearin (the
solid fracti og)le Wa@rlmhmemvvem pelay ¢t ane-tqeasienadyp-tosonhersl attheptriepoleang o) .
Consunpti on Otocétzlgﬁﬁgy&?a@;oxﬂﬁattyfaab of 850t e "Ly BREndt llsaélﬁeéiimhféd RA Qq\é'[gﬁn
protection towards free radical medi ated degenerative di seases such as
cancer and caPWnolraisg dagiongfioge dnseiriencl Wk glaigied do & demreieatinain ehoteiet ene but

not (erris- car Q3vRARg, phEding &%rioscwésmcﬁa@ﬂra@g@n&%lb'ieastlcanc\epe%11s profechsS@e Cl ai med
that intake of palmc rotene i nhi bi ts,_skin peroxidation_ induced by

ul travi ol et r 3P a8asHIe FHErar diravigighradition PPBFHY A8 I8 oduct i on of

refined red palmoil fromcrude palmoil. These include U S. Patent No.
5932261 and Ayst.r n_Pat ent licatio .. P187 70 Al t

patents | mol BHCRGTEE G o ouER ety b e ChUERFBIr RENFERdt GRS gh
tenperature tundeambieeashtrﬂfettatctyytamaétﬂn dlingy facdoratial. SBasphbelvhs teihesmmarbl ng the
producti on of r ot CI ~zd m e . include U S
barent No. o18909 BRbeR st Rl AR U PRl MRt i G et
GB22189F9A aner@R iEYEES. ifgebed srum tlvfr@séenpa't BprpsotéimBDLpcholesterol and

reduction in plasminogen activator inhibitor.

Crude palm oil contains about 500-700 ppm of carotene. The main carotene components
are B-carotene and o-carotene. During fractionation, carotene is concentrated in the olein
(liquid) fraction. Crude palm olein can contain up to 1500 ppm of carotene whereas crude
25 palm stearin (the solid fraction) has much lower carotene (as low as less than 200 ppm).
Consumption of a mixture of natural carotene was claimed to provide protection towards
free radical mediated degenerative diseases such as cancer and cardiovascular diseases. It

was also claimed that a-carotene but not B-carotene inhibited liver carcinogenesis. It was
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1Q pretreatnent to the free fatty acid, nolecular distillation and followed
by the process of post treatment such as using adsorbents. This invention
relates to the process of producing refined red oils and fats, carotene
concentrate, distilled fatty acid, tocotrienol and sterol concentrate, and
di gl yceride from carotene-containing natural oils and fats and has
particul ar but not excl usive applicatiQn to 15 the process of producing

t hese products fromcrude palmoil and®its fractionated products by first
removi ng the pol ar conponents prior to transesterification and therefore no
posttreat ment 4% JMaeaSERiMal@F plimAkdiché nBibitOdkin peRixSlatidhiedickOBy Dasvid@NY
advantages. It can refine palmoil and palmoil fractionated products

wi t hout destrd?&ﬁﬁmthe carotene at a | ower vacuumdistillation tenperature
since 20 the pol ar components including that of odoriferous materials and
free fatty acid are renoved %y al cohol extraction prior to distillation. It
al so can refi neEr BARMDE dregibing dhe producionofisignd redragn ph&opgridseddi ol eached
and deodor i zedriek ifoibde 108, IPatedd Nd) 89422 81Sdnd G uStRA LHPHLNE A BHIR M onHE P18350/88.
phosphoric acid and deodorized at a S|%n|f|cantl | ower tenperature as nost

( ) : Y. . )
of the fPee fatl frexrigntaiyoleoreipeiasdistliption et palrs oihvelahebhighliBpdsfe2s This
invention al saoedalt es fitfyapgesterification to be carried out w thout
pre-esterification of free fatty acid. It also enabl es production of
carotene concentrate w thout the need of postdistillation treatnent such as
usi ng adsor bermthereAfe il§tCpapatsaescEBIAP the §RIdGetda df LeRehecBiiBaMEtE frond clui®paihhe oi |

out “wi t hout 1 lor FEreiERcs e Nhelngner Puebe” rafBel SEhHERAEROR " "

remai ned in t heB2IEe87due . GENESI3PACaRIS 6B 1615388, 1 baghih rullt Heseppawsentinvalednt i on

are sinpler and cost-effective as.conpared. to that cribed in other
patents iﬁ carPBTEAT PR &Fe{"if f?t;yo?ﬁwgg}o c qlstl%ﬁtimé‘ ad gﬁ@’@'ﬁg gﬁﬂ’eﬁr%%sse abl es

t he recovery ofosttfebtmehtaach Sueinpidsorbatopherol , sterol and di gl yceride and

ot her useful mnor conponents of palmoil. Summary of the Invention The

obj ect of the present invention is to provide a process for the recovery of
m nor conponeftis iavedtiorefelatisng thd pwege toliptodudng sfiasidretadils dnd diats,cearmdene
vegetable oils ts.. L.t hout QY| y. OC I

component s 1 n ohassibab B AR oRREhG W Bl BhlEelel G RO,
provi ded a proewssefentainingnatueloilemd fesf andinoparicolapbrtant exclasd: apedaienig of
veget abl gs oi | Sthéiﬂgcefs% 1'%?55{11@5::%6&3&93%%@:?8 b%m A B gtgl;ﬁ&%oﬁﬁédt %Qﬁc{secover y

of m nor conponents and refining of vegeta ils an ats w

dest royi ng natWrfEpl rmeydre the Py ceBRpnsAE REY, to Sansepteifigetion end Bistars phBPsthe
steps of i 15 ajeatn@PDY AdceRhryRR4rAstifAIRONENt S from the crude vegetable oils
and fats using |ower alkyl alcohol or any |ower alkyl alcohol-water

m xture; b) renoval of alcohol fromthe product obtained in step (a) by
distillation; Taj incdiidn K9 iy Sdvdntbtse Buanidfiby pal &l ercHlAdilehdctibnated t he

product obtained in ste p) .at_nornmal bl eaching t rature foll owed by
P Ptrati on: - aAgoue WieGEER b PofRiset  Rep BUuE CDUEar RS ORE (o) at
‘a | ow t egper ather polakhdompbievienintlodingMtat ob @daifeausl matenide pst God faydacap par ent
with referenc tail ed descripti ich follows. Detail.ed. -
Description o?m%ﬁéﬁgﬁ@%%Pﬁgﬁg e PFES gFggﬁgﬁghgg%nggﬁgf”Fﬁgh?H%g%FFon,
ei t her as st efiisctivhs intpethé refissd bleavhei and deodorized (R.B.D) oils without using degumming
agent such as phosphoric acid and deodorized at a significantly lower temperature as most

of the free fatty acid and odoriferous materials have been removed.

25 This invention also enables transesterification to be carried out without pre-esterification of
free fatty acid. It also enables production of carotene concentrate without the need of post-

distillation treatment such as using adsorbent. As the polar components had been removed



25 conbinations of parts of the invention will now be described. It will be
under'stood that the particul ar embodi ments of the invention are shown by

way of illustration and not as limtations of the invention. The principle
features of the invention may be enpl oyed in various enbodi nents w t hout
departing fromthe scope of the invention. 4 Carotene is non-polar in

nature. It is freely soluble in oils and fats. Its solubility in |ower

al kyl alcohol is low Natural oils and fats consist mainly of triglyceride,
whi ch al so has low solubility in Iower alkyl alcohol such as nethanel and
et hanol . f r I her
over ai kyl - aTaons 8 G lBifiad, BenaRaRRhebe AALORTOR oA

al cohol wat er\mthoxtlmee”seluarﬁObleﬂms@@pomﬁablomattttr\md phetsesreinpingdhio thy esidwrce of
oi I's ‘and fat SI’he loéé§§e99de£’c9'bé’df rﬁ‘alevgéééemsﬁ‘n%&n%ﬁ Ar?"é’ﬁﬁ 18k c%lfgf?éaﬁjve g | ower
al kyl al cohol - m xt ur e polar conponents such as , tocopherol,
t ocotri enol, cstnemgd fo thai ﬂ@mpieduén atbeopatdnts orp payotgleywerveyefrordipalyl yieflige,

gl ycol ipi d a%v%nmoaﬁ{n%mw i £E8RRD BXA BLLRHOUE rgh&%ns&op Ind'Bgiplfal at s,
remai ni Nng the non-pola onent's such’ as card ene &
triglyceride. and'h@exmstﬁlkmmbxactomaélteaus of mmpilal kyl al cohol extraction can be
subjected to washing with water. Residual solvent and/or water can be
vacuum distilled at a tenperature | ess than 100C wi t hout destroying

t ocopher ol arfammarytof thedwventien t he net hanol extract. The m xture of FFA,

t ocopherol, t and

di -gl yceride @E%ECP% ne % leeni]otrrall 1% % {gg@gw}ﬁs}&gé foéq%g&,&& }Sllc:oaétrfrng]%lcr ude
pal m ol efin @DmB@mmSeandvasﬁrwrigngr@e@#h}e Qlﬂa mdefeld foomt bruge vessiable qls apd Ifats o

et hanOllOr at '\ﬂ&o&fdegtro%mg%at%rall}oc%m@xﬂgc égnen]_sqg lth% cf]ud Blle %ﬁssantirfﬁs results
Ol: MeOH rati oExtraction stagesFFA’ % Car ot ene, of MeOH extract,
glnitial4.308731: 1After 1 extraction2.5687025.3l: IAfter

extractionl. 64375; egszaiemstﬁew@edextp;@&rslfepqngl%&zag%@émyxfcm}son@m and
extraction0. 599041 ter extraction0. 338897. 81: 1After

extracti on0. 29fudrerfyegeciarieralls and fgls therein sHd prodesv866. 91: 1After 8

extraction0. %3&8&5 18 thé Edcadeﬂy &0888rlcodpbhts alad SfiniRCifivegelabB28iR4dd fds 5 5
10 1: 2After xtraction0. 73 7522 61: 2After xtracti onQ. 3&90215 21: 2After
4 extracti OHOM% gtgigaf@y@gngtﬂ %?ccgrrmg components, sa1 process comprising the steps of:

extractiion0. Qy 6826%al é1 Iﬁvldrlc&hﬁbnaﬁBE&ﬂ thdAfudevegdtable oils and fats using lower alkyl
extractionl. 493%%’?‘913(5 I?Rf”? aﬁ(yh%c&x _Wgtgrtrhi%l%; 4489632. 51: 3After 3

extractionO, 17
extracti on0. @)28aélal oﬂdlmhbi fadlmmaaﬁeﬁiobmﬁddén stdp (a) by distillation;

extractionl. 285%138 Oflg)}glﬁ t eranl%\yec))(flblea i %thefg%%ongdblltl bzlép‘fehqxl; sté éb)éﬁ

extraction0. 0 lon C e carried room
t enper at ure (abmma@@hmg@lnmmﬁlbbfs@bx@uaqmaandcar ot ene content i ncreases

after rQU‘Dvald Oéeoﬁaﬁlzatﬁﬁlo?'{he BBH@CE bl?téuﬁed ﬂltste]ﬂ ®) M‘i&i& §5199gtufehat ot her room
t enper at ures can al so be used. There Is no advantage to cant' out the

extraction at the nethanol refI uxing tenperature or other tenperature
bet ween This invention will be clearly understood and apparent with reference to the detailed

description which follows.

Detailed Description of the Invention

The features and details of the invention, either as steps of the invention or as
25 combinations of parts of the invention will now be described. It will be understood that the

particular embodiments of the invention are shown by way of illustration and not as

limitations of the invention. The principle features of the invention may be employed in

various embodiments without departing from the scope of the invention.



rQom tenperature and net hanol refluxing tenperature. At methanol refluxing
tenperature, nore neutral oil (triglyceride) was extracted and the carotene
content is lower than that of 20 the starting material indicating sone
deterioration of carotene under those conditions. Table 2 sunmarizes the
met hanol extraction that was carried out at the methanol refluxing 25 30
tenperature. O1l: MOH rati oExtracti on stagesFFA, % Carotene, ppmAéi ght of
MeOH extract, glnitial4.368971: 1After 1 extraction2.6486427.01: 1After 2
extractionl. 6687425.51: 1After 3 extraction0.9686112.61: 1After 4 - -
extractionO. 618a0:10is/bndi¥al Bnarire it & AGLLY 9&&1%1%%?%@&131%‘%@ Ltbitfly in lower
extraction0.208237.51: 1After 7 extraction0.128157.21: 1After 8

extracti on0. 084ghziephgl is lgv.5Natgral sils| anil tfata Popsioi3aEHlY 0f Afglyepride, which also has
extractionl.?7 Al r i Bl 2AfL.er

extractionO. Zé(ggg%&g?ﬂﬁzlgA \%egralkil g%%h;og%%c}l %ﬁ e@'ﬁ%ﬁg .e%!f:w%Afc%lgrang fats are
extracti on0. 0498608 Bpipariol isepRpA9Dand Iifer towen allsyltatcabali ddditigy 9DBRG. @2 3Af t er
2 extracki onO. : r i : : r;

xtract oo, 03MRRaLs e g o efonh oy AhieE o, 50 10 Homhio bl e
extractionl. 02geau@ofpils anffeler 2 extracti on0.2490721.01: 4After 3
extraction0.071864 .12.2 It is understood that other polar solvents such as
ot her lower al kyl alcohols or their water m xture can al so be used as

sol vent to extByasing pekapenheent sick prclawersallfy eleolfoh ot Mpwercalky] alcoobipmist wiixture,
tocotrienol, feEfhr cobd; g{legllsp%gl? ao'rFﬁ f‘QJcophgilQ)EOtlb&JtrYe‘ﬁ&r 'sféx%l,?‘tt{&%qitihé Aleyer | de)

fromnatural olls and ) F ower yl al cohol Wi ree or nore

carbons, such mesoiglexidecpaiictridenglyeelipid ophnlsisphokisidicen bexgrctohewiromsoils
necessaryot o fQd fst Péﬂailﬂﬂ@%lﬁ%o%&lgr Joﬂxﬁo&hﬂs such@ablBotehe! sﬁﬂﬁélle%ﬁid tB8c&ldtect of
wat er content in isopropanol after the first extraction at room
tenperature, using the oil to solvent ratio of 1:2. The addition of water
at 5% vol une tre o OPHOHRN RVwel SlkARRHR @RS an b Subic@l & wiBh g vith Qidient | .
25Extraction sol vent FFA,  %ar ot ene, ppnb% water in iso-propanal 1. 2589610%
wat er in i so- greaifhetiens swlior 1ier gk b vachum distindop arieTrrra e ssstenddWat er in
I s0- propanol 1.§fod Hestroyib Qodophddd GNE 16c8MkR1 Hh B Réthandll dx@het! NBe MBkRAANSH
extraction still contains about 10% net hanol . The nethan%! can be renoved

by vacuum di st RePRiFroA ot ieash ek (HEPHSAINBI e PPIAHYCHES BECHEISFIIng

poi nt of i1fret hanobe)us@ifdr thbierepsveguct is refined red palmoil or refined red
palmoil fractions such as refined red pal msuperolein, refined red palm
olefin and refined red palmstearin. It is understood that anti-oxidants,

ei t her nat ur alA o4litrsentdagialnt olein of sagriple wis dgaouwshy smted ovithofmdienhbl ¢aril ve added
to the red palm,ol 9h LiSr Gof tegpondi pg,ff aetl.onated.groducts. It is also
under st ood t hat &anti - ox| darzts, “erthner natural or syn% etic in origin or a
conbi nati on of both can be added to the carotene containing .oil before
distillation of nethanol. 10 The subsequent carotene-containing oil can be

used direct!y G MeOET| ExtathoN Sagkd" [0 HFAS oFWEUCKTSHRE TTETWeight of
transesterificatigg, W tlh 6 nolar vol yme of e hangm i n |t heproOesenge
20 extract, g
Initial 4.30 873 -
1:1 After I™ extraction 2.56 870 25.3
1:1 After2™ extraction 1.67 875 18.5
1:1 After 3" extraction 0.98 873 14.8
25 1:1 After 4" extraction 0.59 904 10.0
1:1 After 5" extraction 0.33 389 7.8
1:1 After 6" extraction 0.21 908 7.1
1:1 After 7" extraction 0.16 906 6.9
1:1 After 8" extraction 0.097 898 5.0
30 Initial 420 862
1:2 After 17" extraction 1.82 364 412




of 0.5% sodi um hydroxi de as catal yst

is used.
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The resi dual

met hanol

extract

I's then subjected to degassi ng and

vacuumdi stillation in short path evaporators. FFA are distilled first,

fol | owed by tleccsblrvi:xftrmtrs:tiom cao pheargkd autdats‘otml o¢rsperaqurel (ftiontaBl°¢).dilgwceri des.
In a pretei Te o) r r uum of
2 Pa, tg(g:ot ri esﬁming g &) calqndne (iopiﬁl?rtdggrg&es?}o rgﬁng‘;al ? ﬁgénp é%ggatéﬂ gr gg%uum of
0.1 Pa, and ahn@rgmxelrthatethat roQt?iIe@e.ﬂ_a&ucsmamelrso beaesedi nT e 1§ nd adantagyf oeprrret hanol
removal,, the gi .3l ! BNl B ARl L RBaRnhCorPLiRs §8h 5t iRtvfReB. D, Oi |
by treat ment 0V\£ thh 8&? lmti Eﬂeaékﬁai ng eear tgﬁ m? t(g 120C ul%gaer partrea
vacuum fil t eponniserreretroni methanpl reflygng @mﬂ@r@t@eu ﬁa@ﬁﬂlw&rﬁﬂweﬁ te@pgts: 500 Pa.

It is under stn%éinéutt@toﬂtttrggm%tllﬁpm&t@éteéﬂdn@%mart&n@et;rttém ﬁn%armattl e er
deodorlé tion tenperature can be carried he oil refined using

thi.s prdless ﬂéfoStﬁBPg r‘fé‘éeﬂ‘a]dé‘é’tﬁﬁﬁ*ﬁnﬁaneﬁﬂﬁﬁ%‘é’p%?ﬁ“&erﬁc‘i“&er fregescopdigigns.

bl eachi ng eartable 2RAmASQLRS tHe HREhand] ckiPIBEn hQNRE Eatitl @t asSthd RethRioDLAsSndad

al ready renoved the fatty acid and odoriferous materials prior to refiiung.
After nethandf™RE#8%al , the oil after methanol extraction can be

fracti onated or further

Oil: MeOH | Extraction stages FFA, % Carotene, Weight of
ratio ppm MeOH
25 extract, g -
Initial 436 897

11 After 1™ extraction 2.64 864 27.0

1:1 After2™ extraction 1.66 874 25.5

1:1 After 3™ extraction 0.96 861 12.6
30 1:1 After 4" extraction 0.61 850 10.7

1:1 After 5" extraction 0.34 827 8.8

1:1 After 6" extraction 0.20 823 7.5

1:1 After 7" extraction 0.12 813 72

1.1 After 8" extraction 0.083 802 6.0




fractionated. Since nost of the diglycerides and ungaponifiable matter have

been renoved 20 prior to the fractionation process,
behavior is nore predictable as conpared to the conventi onal
of ‘palmoil.
now be fiu-ther specifically described by the foll ow ng exanpl es.
parts and percentages are by wei ght unless otherw se stated.
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the higher water content.

Extraction solvent FFA, % Carotene,
ppm
5% water in iso-propanol 1.25 896
10% water in iso-propanol 1.42 847
15% water in iso-propanol 1.57 825
20% water in iso-propanol 1.87 835 i

solvent ratio of 1:2. The addition of water at 5% volume to 150fropanol is preferred over



EXAl VAPLE 1| Polar mater ials wer a extr acted from]l L of cr ude palmoil
(with 2.71 % FFA, 577 ppmof carotene aild 4.1%digliyceride) by adding 2 L
of nmethanol and the m xture was stirred vigorously 4t 40C for 5 mnutes in
a suitable container such as 5-L conical flask. The 'm xture was transferred
into a 5-L separating funnel and allowed to settle into two phases. 10 The
| oner oil phase was collected and pl a(;7ed into a 5-L conical flask. The

nmet hanol | ayer was transferred into a ’l-L evaporation flask and rotary
evaporated at water bath tenperature of 60C under vacuum The yield -of -

met hanol extract was 29.3 g, consisting of 53.3% FFA, 1.2% of tocotrienols,
t ocopherol  and cgbRhdbohtadfith Alafie i ethie E&EaRn stiN@nAink aboAY f1% fmbMgno®i | W th
1.09% FFA and 599 ppm carot ene) which contaj ned about 10% 15 of nethanol in
it was furthEre Beiael R bp romaveepy Hspwadistillatpy st & amadesagt s Ban feocess
was repeat edssae %%ﬁﬁ'}g binesk n?elﬂﬁﬂﬁ) an-gl?l?e ﬁfbdeal:QS i:éfﬁn&ﬁre?ﬁ‘fﬂﬁloﬂ%ﬁe‘ﬁﬁé‘dtwa’\?ﬁmlg 29,
consisting of 3 .500|1—2FA 1.6%tocotrienols, tocopherol and sterols and

33. 8% di gl ycelr fragtiens Swﬁeameﬁnddaytiapalmtsmeexdﬁm, wiindd 19d 539 ¢ein anth cefiBODregdpm
car ot ene) tai. 0 t urt-her added
Wth 20 of heut pERl I RO el 1 BUedTE, DOk (B B o2 e
descri bed ab@mélnameOfyhO& ehngfe addechianibt redxpairaci! adts coBespongingclastipwtadng of

20. 9% FFA, t

i gl yeor i e phe o Ao lhEfoed ARARRSH Qe BTl 5 AR an Si R Aot ene)
whi ch cont aiasdingissuel bdysaf baredded tothei wthIIGMQtammt%bbefqédwlwomhofz L of
met hanol . ThgedfQurth extracti on process was repeated as described above.
The yield of nethailol extract was 9.4g, consisting of 25 9.3% FFA, 1.3%
tocotrienols, tocopherol and sterols aiid 34.8%diglycerides. The oi |

| ayer (the ofte sibdeBudds QA AnAch06:P capmqué@tdﬁ&%), fohieglireainal ned about

10% of nlethaijol in it was further added with 2 L of pethanol. The fifth
and final e®5EEadiBodimeresanseenicatipn with § melar yelurs plyaefhanglpdhe Preserceyi el d of
net hanol  extdragiv \¥agiud. BdiroxiR NSl &a&dlﬂg i9hsed. 8% EHAdelaxoéé’/qHaoaaarcmpwds

t ocopher ol andfs erols and 3f5 9% d Cﬁ% rldes he oil Jayer was r otaiy
evapor at ed. SFREIAURHO SRNSEFiETifc ‘lﬂ‘n"t’laﬁ d ‘t‘fe"bﬁ‘f%h%sﬁ R“é’??&loéiﬁ‘ﬁobliﬂﬁsﬁ)‘fm‘car ot ene
?n|d 1.7% ﬁl giyﬁx@ﬁlﬁ;:] deat oftive suirble Iaﬂlbmmbﬁflétﬁhmﬁﬂmdkw citalydt har alﬁﬂl}?zj wed. adlstg thld n
ilmor or ev, rat r to enpyv et aces. of fat acid an
vol at 11 5 rmieaPRbels SR A heProf iadabf of SRS ABR Bt P it 50g o
chide palm sthmemodcm—wn(amrtghompﬁG’x%oFd?ﬁ;llaﬁ@ﬂmlﬁh e nteHduecracedrtingn eesadid fot. 6%

di gl yceri de)coﬁ%ngéjt(ﬂggag gml_coggenua§opropanol added with 5% (v/v) of water and
the mixture was StiFred Vi gorousely at roomtenperature for 5 mnutes in a
sui tabl e container such as 5-L conical flask. The nilxture was transferred
into a 5L Senaidkisbioh (el AMbiAbke Y5 %ifiP SEhibE difid WoRliassshy The

| ower oil phase was coll'ected él | aced Tnto a éconl cal flask. The

i sopr opanol lwaeé‘restFla%rGS\I&swi%wgnﬂbhmem AT SR Igﬂﬁ_ Beesldisbiaver e Tl ask and

rotary m/apq;hage@glepaﬁatem@ﬁ@&aﬁa@ééamtlﬁlaw tuleR 1RfrealBln Y RSkRED MaplUm. THe viel d
of isopropanol extract was 74.5 consi st n% of  20. 8% FFA 7%

t ocot ri enol SEacHet ipfrsRbte yken & éb‘bl‘%hé?ﬁ‘éfiel glgdigliresidy oegs gherrerhin gl | ayer
(the oi |l W tdirodatb3fn-FA and 894 ppm carot ene) which contai ned about 10% of-
i sopropanol lwater in it was further added with 1 L of isopropanol added
wth 5% (v/v) 20 water. The second extraction process was repeated as
descri bed ablweaeﬂhateyna@hds oa‘nmfsgmrmpem@hthemtaﬂdm(ﬁn WamalY&Jaﬁ@ty of ot ®t i ng of
9. 9% FFA, O. Sr%) toca [l en Eé g%t)}g%l roI and sterolsland 11.3%di gl yceri des.
The oil | ayér {fHé& q‘fan\myt e R and 981 ppm carot ene) whi ch cont ai ned
about 1% ofThesmqnlm;aaerdhyar s ihen wasurh distingr addpefemed bmibodiment, thesopthypanol
added with 5% (. ter The third extract.,i S ated as
descri bed abg%le asg"@ i FCP & ? lrr|1 SOpY Orator Vasx nrlglcsﬁl?ed%s(g%’? 2 1Wacc(i)ﬁ{:llgsgtl ng of
4,1% FFA, 0.1B% ItGOthmrmemages of *slmaq;pﬁhewa:;immdltsﬁ aidets®odthelt d?eg&%gh:@l afoer i des.

be carried with short path evaporator or other suitable vacuum distillation unit. It is also



12 The oil layer (the oil with 0.39% FFA and 1064 ppm carotene) which

cont ai ned about 10% of isopropanol/water in it was further added with 1 L
of isopropanol added with ~% (v/v) water. The fourth extraction process was
repeated as descri bed above. The yield of isopropanol extract was 43.2g,
consi sting of 1.3% FFA, 0.2%tocotrienols, tocopherol and 5 sterols and

4. 7% di gl ycerides. The oil layer (the oil with 0.12% FFA and 1138 ppm
carotene) which contained about 10% of8 i sopropanol /water in it was fiu~ther
added with 1 L of isopropanol with 5% (v/v) water. The fifth and final -
extraction t d

i sopr opanol Ré?(‘%r&gidt m\%sva%]g@%&% Slp%]gtrﬁ]%l:jeg f%ﬂb%f Cagl%g /O%IE[‘—Nln%éﬁéig)t '?1 Sgg?lrolfenol S,

t ocopher ol e@M@O.ﬂ_f@Ol‘stagfrsoICsroandCQslcelltl%@hcgllgcmdtasntséue The oil layer was rotary
evaporated. The red pal m superol ein contained 0.078% FFA, 1250 ppm of
carotene and 0.3% di gl yceride. The red pal m superol ein can be further

subj ect ed t dVdthannl iitharglecerd hayet is pistitedesy dpothat dJ(D0°Cpprﬁarabllyemdarezamm dfr aces of

fatty acid nd vol tte 1 rrater

o Ler o H0 g a0t B et i N st e TG it "B tneA%0 886 o of
car ot ené agdnédhai%ednigﬂtysc&ghmeter)o réfov@digh idhahbl. afhe Yoffustitanndl eRmdt shi@nm xt ure
was stirre V1.gor ous

om tenperature for m nut es a sui.table
Cont ai ner s qUHeS 8 Sreetin S ReHE AR s el el VRSPt S0 a 5. L
Sﬁpar ating fﬂluslnneduoge@l bgl ioecyh@dll glsot(ﬁzslﬁliefoe ahd\tsferdlmn@?i;ﬁﬁﬂﬁ digliteridedWRT a0i | |
phase was col | ecte and pl ace into a 5-L conjc as The 20 et hano
| ayer was t PERSTEFIbAdMAROF A are Els@&aﬁb?bgﬁ B 4111 SKVAGHER 9&%’2& fPC%tU%Pﬁgr ated at
vater bath tepeiataHd §ef at (QCHIR ST CYAGY YiBuu e 0Y iPa] MaafgRENANeh7 Rt r act
was 22. 9 consi sting of 68.9% FFA, 1.2% of tocotrienols, tocopherol and
st er ol s1&nd wder7ogumgf Odri des. The oi | |ayer (the oil with 2.50% FFA and
852 ppm carotene) which contained about” 10% ethanol in it was fiu-ther
added with 1 L of 95%eth he second extraction proces s 25
repeated as s B’r“%‘é‘é “eT’Hé‘Eﬁh TRYRAnR XEAHGh G BE-PrIoEE W&?‘%&g
consi sting af t&&n&%\ﬁlﬁﬁo 5% o?%eta@m@terameat@o&o 12@Ccapie mekialendnst, el sdand
25. 6% di gl yceri des. he oil layer (the oil with 1.15% FFA and 863 ppm
carot ene) wihieRderiagsht 47 ?16’(124%%8{“161@%"‘6‘%’10 800 P s waderstagd b Pighdded wi t h

1L of 95% %%Bef bleaﬂiﬁgt&ﬂﬂf ﬂldﬁ%i(hi'gﬁﬁtdlewanﬁh’t@&&:&@efdﬁ& dan R84 egricSouElescri bed
above. The ﬂsf gt han extract was , .consjisting of 42.3%FFA 1.7%
1et0 ¢ Hﬁ

tocot ri Ehol HEPE SHcPTeseE B 15t a?efi&e@gmf% Hi%?%%"f"?‘&é%‘ BeSTRY o |

| ayer (the Qﬂdacmmgm@aﬁﬁ&énﬁﬁéemabv&%n@aﬁm&aé Ok @redss Wi dbadyeahdieddd about
10% of et hang @ é\lg(\gza& furt her, added th 1 L of 95% ethanol. The fourth
extraction 3?*8&8 S BPERAF S LFIL IS THEd above. The yield of et hanol
extract was 7. Og consi stl ng of 29.3% FFA, 1.8%tocotrienols, tocopherol
and sterol s A& 0% d e 0% FFA
and 888 ppm car gehnalé{ a%ctcongalﬁer{edgﬁﬁmu?mi%%ﬁfé L‘?? gﬁnat 51{1%19[;1 was
furt her adddtictvngtad. 1Si|£1c‘01f110®5f e dighwaersles anfhasdpprfifishlenttteabaviedbreneneesds was
repeate as b2 ‘éxs% 'ﬂ%eg':%faﬁé{%% O ! %8{111151&15&%8 avx%%“l{ Aote \é@eﬁxc%b@gas

consi st 0% %tocotrie , tocopherol and‘sterols and
35. 8% di gl yé:gmnggdsto the conventional fractionation of palm oil. -

Description of Preferred Embodiments
The present invention will now be further specifically described by the following examples.

All parts and percentages are by weight unless otherwise stated.



The oil layer (the oil with 0.17% FFA and 862 ppm carotene) w uch contai ned
about 10% of ethanol in it was further added with 1 L of 95% ethanol. The
sixth extraction process was 15 repeated as described above. The yield of
et hanol . extract was 5.4g, consisting of 9.9% FFA, 1.4%tocotrienols,

t ocopherol and sterols and 34.0% di gl ycerides. The oil layer (the oil wth
0.12% FFA and 871 ppm carotene) which contained about 10% of ethanol in it
was further added with 1 L of 95% et h&nol. The seventh and final extraction
process was repeated as descri bed above. The yield of ethanol extract was
4.7g9, consisting 20 of 3.8% FFA, 1. g&/%m,gﬂ#%l enol s, tocopherol and sterols
and 39. 3% di gl ycerides. The oil |ay tary evaporated. The red palm
super ol ei n Cobt adaresials eSBMadtddAron8 34, @tpmdafpamaﬁupbzehﬁl @ng 4220@%“m Jiegceri de.
The red pal m superol ein be f~.. her, suhj.ected. to, thj | mor short
path evapor d’ﬂ’ﬁlr‘g GoFy ta?fgs'g%eﬁ%}\’?‘?”g?) Py pddipg Bflaf”{ pethgnoly a’Hfr t[ﬂ?/ SHXEse "S rat t er

14 EXAMPLE \dittétevigbrbushf teborh itﬁ@iera&iﬁé foa Gt ihiGtedV@Sa kiftakle bottainer such as 5-L

transesterifica direct | 521 C pal m.su er | ei n r ot ene
Cont ont 763 Y Bt » Bt BUFUF i BR GBI el P ARG R pHared
extraction, stiieind kwd\@&séseamee@bvemnoufphasehna@fcomaatehamblatda ihfde pLesgaipbge of

17.6g of so de. The rea ook at .the refl ux

Lerd ot ur o R MU i vad Ul Do S OB Bl el S S GVBRIBE no

tr acle of dt r Iaﬁ{vh‘t&ed’atlﬁemﬁﬂ’ratﬁib of sce }hhdtev%cmﬂl El&tyldwoﬂdi@lﬁanblfblﬁtrﬁc?ﬁ@ik 41010g, wais | |
conp ete The Xt ra erre I.nt oni.ca as al | owe
to settle. TASSH B%vé}?l %ﬁVZFrFtOAi {i{?e‘? Wﬁ%mﬂpgr ﬁ%caplﬁrq?tand(ﬁerglﬁlﬂld %@%al ni ng

about 5496 nelidtgedes. The upper nethyl ester |ayer was washed ten tines with
one volune of water. 10 The yield of nmethyl ester was 3.491g (99.1%yield).
The carotene ester was al so 763 ppm EXAMPLE VI 24 kg of

car ot ene- cortthaoiildayar Qﬁ’&tdﬂy\m}essm FEA&ﬁ@B@@nﬁ@&t@p}Mn\ﬂﬁ@ontaﬁdd iabdud 16¢06 short
pat h evapor at.o at th ra 00 Pa, 120C,

r .hour asser
ol ¢ oo lesdiol i w5 asde 3 B or el IBE R R BBl e o 1
aci d nethyl vestepeatvdiss desdribed biesie.aShe wisld dfl eethanol 9Xagivasi 2Lag) casistinganfot ene

concent rat o iae. 59l last ethigoh Ssldsa G SN LEl o eaLlang, content 1 56%

EXAMPLE VI | of “car otene containin carotene 1.56% was
fed into KDLS short path evaporator at the r ate of 602g per hour, short

pat rerhyl T8 811 18k (e with P78 Ffa chOBAS Jgﬁl ca?(QenQ))\Qﬂ@lp&ﬁl'EanﬁH BAC1o%at ty

ester 'was col |l ected as resi 1eld and car ot ene
concent r at e ahensthawsil fneig wagfugher added itk 2(1 . lm%ay@le The ééF’Staéﬁ*@ RERSESSH 8. 699 .

EXAVPLE VI | Ire;éatédlgs &Ecnms&i bR0Q! Tkﬁaéi@&ftmeﬁ.l%&l%&trefc%@sr])ﬁ 2BVERE R I00D6. 0%
met hanol ) wa assed using shaort path evapaorator at the rate of

973g per LFIF AV\? B‘H’ t%‘i?&t?&?létt?ﬁoplﬁ"l ﬂ@@mlii‘*ﬂ@é Aydiglicerifdest er nal  condenser at
15C and I|qU|d nitrogen cold trap. The yield of volatile in the

The oil layer (the oil with 0.32% FFA and 902 ppm carotene) which contained about 10%
20 of methanol in it was further added with 2 L of methanol. The fourth extraction process
was repeated as described above. The yield of methanol extract was 12.0g, consisting of

12.3% FFA, 1.6% tocotrienols, tocopherol and sterols and 34.6% diglycerides.

The oil layer (the oil with 0.17% FFA and 895 ppm carotene) which contained about 10%
of methanol in it was further added with 2 L of methanol. The fifth and final extraction
25 process was repeated as described above. The yield of methanol extract was 8.7g, consisting

of 5.3% FFA, 1.5% tocotrienols, tocopherol and sterols and 35.8% diglycerides.



cold trap was 0.8% consisting of nethanol and water. 3.7%of distillate,
consi sting of hydrocarbons and fatty acids were al so obtai ned. 15 The -
degassed net hanol extract was again fed into KDLS short path evaporator at
the rate of 9559 per hour, shoirt path evaporator at 2 Pa, 195C, internal
condenser at 50C. FFA was collected as distillate (48.2%yield). The
residue (51.8%yield) was fed again into the KDLS short path evaporator at
the rate of 5 9559 per hour, short pafh evaporator at 0.1 Pa, 220C,

i nternal condenser at 55C. Tocopherol, tocotrienol, sterol and diglyceride

were col | ected distil]ate (10.5%yield). The. conpositi of .t he

G sti 1 at o EF QLI ELRBIRERCIETBish, Tk ek SRR 670 ORUBRSEN Bhol 2. 27%
and b-tocot 189enpin 3f 468ne anpstetiglycetidd6Vhe sddi pHivA Shpsralbin lcad 4K Mfber

~i sitosterol 4.80% di ceride 61.8% .10 The residue (89.5% yi.eld)

consi sts of SH?@‘?%&@rt&Hgﬁ%f? 711?% SRR, oHERET FRPQYe (1a¢ I“?éaétryi %@ Afas fed
agai n i nto tbrtiKlafe:short path evaporator at the rate of 633g per hour,
short path evaporator at 0.1 Pa, 271 C, internal condenser at 60C.

Di gl yceride was collected as distillate (70.5%vyield). The conposition of
the disgsillate was mainly diglyceriEAMPLEIY) with the bal ance as

triglyceride 15 EXAMPLE | X |l.cg of refined red su lLeLp, ohtai ned simlar
o Bxanpl e FORBBSTGR el TRt o soE raRce! HRG 5YERE o B b

bl eachi ng eaablend B ¢1% dgl@nidGyy atding 28 d€ahetiah@ anthehet hixtuee wpo ktirtedns
respectively., The sanpl e re bl eached at 105C for m nut es. ungder

i trogen. bl Yineatsty o (et Be SEHPuELR VIt RO B3 Odr B R kan st cam
distill ed amiRdRGvdsarandiéred Gntoa UL &pardiingSOfhePad\eiowedtn setildmutd ®@hoighesds. pal m
superol gi n re determned for Lopvibond, colo in 133.3 '/4 inch) cell
ona L helt cadPh gy el gt & e i aen R bt el SR Tt mhut! B

under st ood twhatradsteerep intce L rgapomtioeflak yndrotst ahpoededte s/atet fath tempadtureei rt ai n
preferred e jments. It therefore. should he a nt to.t.hos illed in
Phe art -t hat 0 BHS siiop: d3F Siii omeg P anb 2o et i1 hout
departing f rFom, 1.0% of picttritnci) heathersCap &tefls anthi@1.6¥\dephcertdes. |t IS intended to
enconpass all such nodifications within the scope of the appended cl ai ns.

16 Al references, patents and patent publications tliat are recited in
t hi s appl i cathe ol layee(tienglovigol.8¥e dF Arand 5 pprecrratere) whibly congfired eboe 10% 17

CLAI MS: A f i
151) Of Refhiafisl fn. {t Has fither S0 1l 2 7 of Thid ol?GI]’EPQ&‘c?H& SR pfloud e

veget abl e oi estroyl ng naturalTy occurring conponents,
sai d proces3vas orpprted psdgsarived ghowps Thy yield of methanol extract was 19.2g, consisting of

37.5% FFA, 1.6% tocotrienols, tocopherol and sterols and 33.8% diglycerides.

The oil layer (the oil with 0.53% FFA and 599 ppm carotene) which contained about 10%
of methanol in it was further added with 2 L of methanol. The third extraction process was
20 repeated as described above. The yield of methanol extract was 15.1g, consisting of 20.9%

FFA, 1.4% tocotrienols, tocopherol and sterols and 33.7% diglycerides.

The oil layer (the oil with 0.20% FFA and 604 ppm carotene) which contained about 10%
of methanol in it was further added with 2 L of methanol. The fourth extraction process
was repeated as described above. The yield of methanol extract was 9.4g, consisting of

25 9.3% FFA, 1.3% tocotrienols, tocopherol and sterols and 34.8% diglycerides.



a) renoval of polar conmponents fromthe crude vegetable oils and fats using
I'ower al kyl al cohol or any | ower al kyl alcohol-water m xture, wherein |ower
al kyl means al kyl groups having 1 to 5 carbon atons; b) renoval of al cohol
fromthe product obtained in step (a) by distillation; c) addition of
suitable quantity of bleaching earth to the product obtained in step (b) at
normal bl eaching tenperature of 90 - 120C followed by filtration; and d)
deodouri zati on of the product obtainedlin step (c) at a low tenperature of
170 240C. 2) A process for the recovery of mnor conponents from crude -
veget abl e oi ch ado o2f poI ar
conponent s 1 gl B PiEh B8y o S bS] S, LAl FIRNE 08T B

exanpl e, netdﬁawdiandceutm fodthet Bﬂcbd wﬁm 2A pﬁmdh@sl f Bire fiftheand dimelvextrgction m nor
conponents from cl, de Vi a i nd il wherein
t he veget abl?eGST Y pf&%begssgessgle d a%f“?e TLgtyﬂﬁéfegAs?w hgﬂ(r:‘ga?ov y of

m nor conponemdsing bf)ﬁ%%rﬂmel ¥¥gedoalehdas, mdoﬁhewhdnd‘ sdrels asl EI% dglycérnles] ai m 3
wherein.the seed.oil is selecte o] § bean,
cotton geedﬁl ﬁfl %"}s1%t81e/c?vap|81ageﬁuﬁ-f)ewélﬁgm% lcfm am‘f%rtﬁ}égﬁ’nﬁe}% ]go@gﬁ

| i nseed, se&dmptegsrmda Bedi] ycaalkf’rlm\wipmmé;n qamtbeﬁ.;rthercmbypctcd uovtkantﬁénnel ,
?3‘?3‘\2?}?’ 051('.){’ n %n;ﬂi‘a 1) evz\a%%atm tcpi%}thel uﬁnove chef ofIfB‘ﬁ')dmdg@é gé\;ﬁédrlﬁ rrq.!ét?gr Ibrnf‘gseShreTg’ngo
kernel, sal and kokum 5) A process for the recovery of mnor conponents
from crude vegetable oils and fats lﬁfﬁtqﬁd inclaiml wherein the
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The oil layer (the oil with 0.94% FFA and 981 ppm carotene) which contained about 10%
of isopropanol in it was further added with 1 L of isopropanol added with 5% (v/v) water.
25 The third extraction process was repeated as described above. The yield of isopropanol
extract was 57.6g, consisting of 4,1% FFA, 0.3% tocotrienols, tocopherol and sterols and

7.2% diglycerides.
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conical flask. The mixture was transferred into a 5-L separating funnel and allowed to settle
into two phases. The lower oil phase was collected and placed into a 5-L conical flask. The
20 ethanol layer was transferred into a 1-L evaporation flask and rotary evaporated at water
bath temperature of 70°C under vacuum. The yield of ethanol extract was 22.9g, consisting

of 68.9% FFA, 1.2% of tocotrienols, tocopherol and sterols and 17.7% diglycerides.

The oil layer (the oil with 2.50% FFA and 852 ppm carotene) which contained about 10%
ethanol in it was further added with 1 L of 95% ethanol. The second extraction process was
25 repeated as described above. The yield of ethanol extract was 12.4g, consisting of 46.8%

FFA, 1.7% tocotrienols, tocopherol and sterols and 25.6% diglycerides.
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109(10% &' ( )wap Pqp¥ated as described above. The yield of ethanol extract was 7.0g, consisting of 29.3%
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109(10% & ( )Th)e ?)HYayer (the oil with 0.30% FFA and 888 ppm carotene) which contained about 10%

10 of ethanol in it was further added with 1 L of 95 % ethanol. The fifth extraction process was

repeated as described above. The yield of ethanol extract was 7.??g, consisting of 19.0%

FFA, 1.7% tocotrienols, tocopherol and sterols and 35.8% diglycerides.

The oil layer (the oil with 0.17% FFA and 862 ppm carotene) which contained about 10%
of ethanol in it was further added with 1 L of 95% ethanol. The sixth extraction process was
15 repeated as described above. The yield of ethanol extract was 5.4g, consisting of 9.9% FFA,

1.4% tocotrienols, tocopherol and sterols and 34.0% diglycerides.

The oil layer (the oil with 0.12% FFA and 871 ppm carotene) which contained about 10%
of ethanol in it was further added with 1 L of 95% ethanol. The seventh and final extraction
process was repeated as described above. The yield of ethanol extract was 4.7g, consisting

20 0f 3.8% FFA, 1.5% tocotrienols, tocopherol and sterols and 39.3% diglycerides.

The oil layer was rotary evaporated. The red palm superolein contained 0.058% FFA, 854
ppm of carotene and 2.0% diglyceride. The red palm superolein can be further subjected to

thin film or short path evaporator to further remove traces of fatty acid or volatile matter.
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EXAMPLE VII

170.5g of carotene-containing methyl ester (carotene 1.56%) was fed into KDLS3 short path

evaporator at the rate of 602g per hour, short path evaporator at 6 Pa, 155°C, internal
20 condenser at 20°C. Fatty acid methyl ester was collected as residue (81.6% yield) and

carotene concentrate was collected as residue (18.4% yield, carotene content 8.6%).

EXAMPLE VIII
4.1kg of methanol extract (after rotary evaporation of methanol) was degassed using a
KDLS5 short path evaporator at the rate of 973g per hour with evaporator at 110°C, 11700
25 Pa, internal condenser at 15°C and liquid nitrogen cold trap. The yield of volatile in the
cold trap was 0.8%, consisting of methanol and water. 3.7% of distillate, consisting of

hydrocarbons and fatty acids were also obtained.
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Ly&FlO‘%R:JS&'()-(((((((UgUJ? y) 1093&' ()- )?yb |y)109%R3& ()- y) 109RB& () -
y) 109R$& () - y)109RB& () - (((((((YOUI? y)109R$& ()- )?yb |y)109%:%& () -
y) 109R$& () - y) 109R%& () - y) 109R$& ()15 (((((((WAUI? y) 109R$& ()- )?yb

| y) 109RS& ()- y) 10URS& ()- y) LOURS& () - y)109R$& ()- ( ))))) )Wwow?-

0 " () - 0 () -
y) 10965& () Th(l, gé’glassle&/ l)rl%tgﬁ égfctxfagt was again fed into KDLS5 short path evaporator at the rate of
955g per hour, short path evaporator at 2 Pa, 195°C, internal condenser at 50°C. FFA was
collected as distillate (48.2% yield).

The residue (51.8% yield) was fed again into the KDLS5 short path evaporator at the rate of

5 955g per hour, short path evaporator at 0.1 Pa, 220°C, internal condenser at 55°C.
Tocopherol, tocotrienol, sterol and diglyceride were collected as distillate (10.5% yield).
The composition of the distillate were a-tocopherol 1.26%, o-tocotrienol 0.92%, y-
tocotrienol 2.27% and &-tocotrienol 1.46%, campesterol 1.46%, stigmasterol 1.34% and B-
sitosterol 4.80%, diglyceride 61.8%.

10 The residue (89.5% yield) cc.Jnsists of diglyceride 61.72% and the balance were triglyceride,
was fed again into the KDLS short path evaporator at the rate of 633g per hour, short path
evaporator at 0.1 Pa, 271°C, internal condenser at 60°C. Diglyceride was collected as
distillate (70.5% yield). The composition of the distillate was mainly diglyceride (84.6%)

with the balance as triglyceride.

15 EXAMPLE IX
1kg of refined red superolein obtained similar to Example I was divided into 3 equal
portions. 0, 0.3 and 0.5% of bleaching earth (Pure-Flo M85/20) were added into the three
portions respectively. The samples were bleached at 105°C for 15 minutes under nitrogen
blanket, filtered through Whatman No. 1 filter paper, and steam distilled at 240°C for 60
20 minutes at 500 Pa vacuum. The refined palm superolein were determined for Lovibond

colour in 133.35mm (5% inch) cell and the readings were 3.6R, 2.8R and 2.6R respectively.

It should be understood that the preceding is merely a detailed description of certain
preferred embodiments. It therefore should be apparent to those skilled in the art that
various modifications and equivalents can be made without departing from the spirit and
25 scope of the invention. It is intended to encompass all such modifications within the scope

of the appended claims.
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All references, patents and patent publications that are recited in this application are

incorporated in their entirety by reference.
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at normal bleaching temperature of 90 — 120°C followed by filtration; and
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exQ@l0% & ()-gel0% & ()-gQel0% & ()-g +e+k+p+q+u++uY931Qz10% & ()-gQe1l0% &
"()-9)?~9 A process for the recovery of minor components from crude vegetable oils and fats as
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erle% golgn solyept TOSAIE, {OF <XplQMethagol-agptons-mixtwer31Qz Qz 1096 &' () - gz 10% & () -g
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eszle% & ()-9gQz10% & ()-gQz10% & () - g+++++++yY931Qz10% & ()-gQl0%B & ()-g
) 2~ 3) A process for the recovery of minor components from crude vegetable oils and fats as

claimed in claim 1 wherein the vegetable oil and fat is seed o1l.

4) A process for the recovery of minor components from crude vegetable oils and fats as
claimed in claim 3 wherein the seed oil is selected from the group consisting of soybean, cotton
seed, sunflower seed, peanut, rapeseed, palm kernel, coconut, linseed, sesame, grape seed,
safflower seed, cocoa, corn, olive kernel, babassu, Bomeo tallow(illipe), mowrah(illipe), walnut,
rice bran, shea, fulwah, oat, pumpkin, wheatgerm, hazelnut, almond, evening primrose, mango

kernel, sal and kokum.

5) A process for the recovery of minor components from crude vegetable oils and fats as

claimed in claim 1 wherein the vegetable oil and fat is pulp oil.

6) A process for the recovery of minor components from crude vegetable oils and fats as
claimed in claim 5 wherein the pulp oil is selected from the group consisting of palm, olive and

avocado.

7 A process for the recovery of minor components from oil extracted from vegetable matter

without destroying naturally occurring components, said process comprising the steps of:
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