1 9 JAN 2004 | RECOVERY OF M NOR COVPONENTS. AND REFI NI NG OF VEGETABLE j£N b5t
AND, FATS Technical Field of the Invention This invention relates to a
process for-the recovery of mnor conponents and refining of 5 vegetable
oils and fats fromcrude vegetable oils and fats, in particular, a process
for the recovery of ninor conponents and refining of vegetable oils and
fats fromseed oil, pulp oil and other vegetable nmatter. Background of the
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skin against the effects of ultraviolet radiation and as powerful antioxidant.

Typical crude palm oil contains more than 4% of diglyceride. Diglyceride is considered
undesirable as it affects crystallization during fractionation. Based on long term human
study on feeding of diglycerides-rich cooking oil, diglyceride was said to be able to reduce
20 serum triglycerides, increased serum high density lipoprotein (HDL)-cholesterol and

reduction in plasminogen activator inhibitor.

Crude palm oil contains about 500-700 ppm of carotene. The main carotene components
are B-carotenc and a-carotene. During fractionation, carotene is concentrated in the olein
(tiquid) 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



was al so claimed that a-carotene but not J3-carotene inhibited liver 19 JAN 2004
tarcinogenesis. It was 1 9 JAN 2004 2 also clained that intake of palm
carotene inhibits skin peroxidation induced by ultraviolet radiation.
There are patents describing the production of refined red palmoil from
crude palmoil. These include U. S. Patent No. 5932261 and Australian
Pat ent Application No. P18770/88. 5 Al these patents involved nol ecul ar
distillation of palmoil at relatively high tenperature to renove the
fatty acid. Théise clpesdiba intgke phppim cefelses inlbitsgkintperopidesitn dndued hyfulterariotst ene
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6072092, 5019668 and U. K Patent No. GB2160874A, (GB2218989A and GB1515238.
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15 the process of producing these products from crude palm oil and its fractionated products
by first removing the polar components prior to transesterification and therefore no post-

treatment is necessary after distillation.

This invention has many advantages. It can refine palm oil and palm oil fractionated
products without destroying the carotene at a lower vacuum distillation temperature since
20 the polar components including that of odoriferous materials and free fatty acid are
removed by alcohol extraction prior to distillation. It also can refine crude palm oil or its
fractions into the refined, bleached 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



3 fromthe oil prior to transesterification, the transesterificationl3 JAN 2004
reaction was carried out wthout interference fromthe unsaponifiable
matter and carotene remained in the residue. The processes described in

the present invention are sinpler and cost-effective as conpared to that

described in other patents on carotenejecovery frompalmoil. This 5
i nvention also enables the recovery of FFA, tocotrienol, tocopherol, sterol
and diglyceride and other useful mnor conmponents of palmoil. Summary of
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Description of the Invention The features and details of the invention,
either as steps of the invention or as 25 conbinations of parts of the

i nvention wi | Acperdingly, therecisi vendded| @ pwictsh firetha rdervey od ominpratompveentpand i cul ar

embodi ment's ofedrBig JrRVRRbIeANs AHa%atsS WAL B, pBE. 111 ustration and not as
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limtations of the iInvention. rinciple features of the invention may
be enpl oyed i i Piogss éuidherepRydivrad rigongomnensats dap safining pf egstabletls sadfss of t he
invention. 1 AN de@8¢ing naturally occurring components, said process comprising the steps of:
15 a) removal of polar components from the crude vegetable oils and fats using lower alkyl
alcohol or any lower alkyl alcohol-water mixture,
b) removal of alcohol from the product obtained in step (a) by distillation;
c) addition of suitable quantity of bleaching earth to the product obtained in step (b) at
normal bleaching temperature followed by filtration; and

20 d) deodourization of the product obtained in step (c) at a low temperature.

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.



Carotene is non-polar in nature. It is freely soluble in oils and fafld JANX0
Solubility in lower alkyl alcohol is low Natural oils and fats consi st

mai nly of triglyceride, which also has |ow solubility in |ower alkyl

al cohol such as nethanol and ethanol. Gls and fats are soluble in

n- propanol , isopropanol and other |owerg al kyl alcohol. Addition of water or
a 5 mxture of these | ower al cohol water m xtures can be used to formtwo
phases in the presence of oils and fats. By using polar solvent such as
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The oil or fat after lower alkyl alcohol extraction can be subjected to washing with water.
Residual solvent and/or water can be vacuum distilled at a temi:oerature less than 100°C
without destroying tocopherol and tocotrienol in the methanol extract. The mixture of
FFA, tocopherol, tocotrienol, sterol, triterpene alcohol, mono-glyceride and di-glyceride

13 can be used for their recovery.

A 1-litre crude palm olein of sample was vigorously stirred with methanol at oil to

methanol ratios of 1:1, 1:2, 1:3 and 1:4. Table 1 summarizes the results

0il: MeOH Extraction stages FFA, % Carotene, Weight of
ratio ppm MeOH
20 extract, g
Initial 4,30 873
1:1 After 1% extraction 2.56 870 253
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 0.33 289 7.8
1:1 After 6" extraction 0.21 908 7.1
1:1 After 7" extraction 0.16 906 6.9
I:1 After 8" extraction 0.097 808 5.0
30 Initial 4320 862
12 After 1™ extraction 1.82 864 412




1: 1Af.ter 5 extracti on0.338897.8 1:1After b extraction0.219087.1 1:1Aft 8rjAN 2004
extracti pn0. 169066.9 1: 1After 8 extraction0.0978985.0 Initial4.20862

1: 2After 1 extractionl.8286441.2 1 9 JAN 2004 5 5 10 15 20 25 30 1:2After2
extraction.0.7387522.6 1: 2After 3 extraction0.3290215.2 1:2After 4 .
extraction0.1789512.0 1: 2After 5 ext racg i on0.0768968.7 Initial4.26857

1: 3After 1 extractionl.4989653.6 1:3After? extraction0O.4489632.5 1:3After 3
extraction0.1792819.2 1: 3After 4' extraction0.05293714.2 |Initial4, 22895 1

AAfter 1 extlractlidnl. PA8EBS4xttactordAT T enZ3ext|r ac®ron0. p094Q2%. 4 1 4AAfter 3
extraction0. 09594092 5 Thafta® wemictiext fachizean dan ez carfredieat at| room
t enper at ure (gbouti:B2C) | ARér #agtraction 0.17 895 12.0

1:2 After 5" extraction 0.076 896 8.7
5 Initial 4.26 857

1:3 After 1% extraction 1.49 896 53.6

1:3 After2™ extraction 0.44 896 32.5

1:3 After 3" extraction 0.17 . 928 19.2

1:3 After 4" extraction 0.052 937 142
10 Initial 4722 895

1:4 After 17 extraction 1.20 918 346

1:4 After2™ extraction 0.30 940 21.4

1:4 After 3 extraction 0.095 940 9.5

The solvent extraction can be carried out at room temperature {about 32°C). It was
15 observed that carotene content increases after removal of the polar materials. It is
understood that other room temperatures can also be used, There is no advantage to carry
out the extraction at the methano] refluxing temperature or other temperature between
room temperature and methanol refluxing temperature. At methanol refluxing temperature,
more neutral oil (triglyceride) was extracted and the carotene content is lower than that of
20 the starting material indicating some deterioration of carotene under those conditions.
Table 2 sumimarizes the methanol extraction that was carried out at the methanol refluxing

temperature.

Oil: MeOH | Extraction stages FFA, % Carotene, Weight of
ratio ppm MeOH
25 extract, g
Initial 4,36 867

1:1 After 1% extraction 2.64 864 27.0
11 After2™ extraction 1.66 874 755
1:1 After 37 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 75
1:1 After 7" extraction 0.12 815 7.2
1:1 After 8% extraction 0.083 802 6.0




obser.ved that carotene content
|t

mat eri al s.
There is no

refluxi ng tenperature or other tenperature between

net hanol ref
neutral oi
t han t hat of

car ot ene under

extraction t
al:

g Initial4. 36§97 13 IA

extractibdnl.
extractionO.
extracti onO.
extractionO.
extractionl.

10

15

20

25

30

i ncreases after
i's understood that other
advantage to carry

renoval of the 'polar 19 JAN 2004
roomtenperatures can al so be used.
out the extraction at the methanol
roomtenperature and
| uxi ng tenperature. At nethanol refluxing tenperature, nore
(triglyceride) was extracted and the carotene content is | ower

the starting material indicating some deterioration of

t hose cohthittal ons. Table 4Z2sumfari zes t he net hanol
hat was2 car t ke Békuadfionf NE NELNANQl T @h§ uUXi Ng  GEAperqt ure.
MeOH Car gt eneg,:2 Vi §RFeo™ ckirichddEX | T agE5ON [StagesFFRA . extract,
B@E 3 ¢ : 82 484427 gop 1- At eres
6687425 5 1] ARt @ exmncERl T BCt H a0 9686%d2 6t tAfteT 4
6185040, 7t ;} lrtSe'em'l:"acﬁ’dht f btd_ﬁ) O- C482ﬁ0 81 1Aft 6
208237+ 5—t—tAHter—F—extract+ront—14815+ 2 —1—ftAfFter—8
[eXaTeYaXaYallllal 1l AN 2N0N1 fadl B = 1.0 15 1l e + 0 1 A skeXoXel = 1:- 2 Af
(7) -oogé;) Z 11.1;1%%3‘1);\;’\1’)4:::.:’ :N:Ji i;ﬁJ—; IQ;I_‘LS%TIQH 23885—12AFter 1
s 0 After IV eftracfion ~ [ @ 1.37 ' 905~ 73.0
1:3 After2™ extraction 0.40 896 441
1:3 After 3™ extraction 0.13 886 31.6
1:3 After 4™ extraction 0.038 880 17.0
Initial 4,18 904
1:4 After 1% extraction 1.02 900 40.2
1:4 After2™ extraction 0.24 907 21.0
1:4 After 3" extraction 0.071 864 12.2

It is understood that other polar solvents such as other lower alkyl alcohols or their water
mixture can also be used as solvent to extract components such as free fatty acid,
tocopherol, tocotrienol, sterol, triterpene alcohol, mono-glyceride and di-glyceride) from

natural oils and fats.

For lower alkyl alcohol with three or more carbons, such as iso-propanol and n-propanol,
addition of water is necessary to form two phases with the oil. Table 3 revealed the effect
of water content in isopropanol after the first extraction at room temperature, using the oil to
solvent ratio of 1:2. The addition of water at 5% volume to isopropanol is preferred over

the higher water content.

Extraction solvent FFA, % Carotene,
ppm
5% water in iso-propanol 125 896
10% water in iso-propanol 1.42 847
15% water in iso-propanol 1.57 825
20% water in iso-propanol 1.87 835
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1:4After 1 extractionl.0290040.2 1:4After2 extraction0.2490721.0 1:4After 3
extraction0.07186412.2 It is understood that other polar solvents such as
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solvent to extract conponents such as free fatty acid, tocopherol,

t ocot ri enol , The ewrai¢ne-contpining i aker tequttahol enmnorgﬂhil@emmweabaWd Othi m@jlhfylglerl de)

from natur all'hg Heﬁlal?ongaJ & &mloge(a lfoxracdugy\@ Etﬂf%t.l(!ﬁ‘y 41’[ agtgxlﬁﬁ%y%lfl]re \gf]pg Ro}eqﬁ&eﬂ}g) rnore

carbons, such as 1so0-propano wat er
necessary to 65°<ﬁ)r(ibmﬂm@pqmna>£ elsﬂlmol)hnrﬂ ’dne pmdhct iskefiried reéd palrveibbrerefitel esdq:fafnect of
wat er cont ent lsop

ter.the first ction,at roo
t enperat ure, hécﬁ 11s S I""iléc(ﬁoaiS Irgdnﬁgreéioﬁ%ﬁ‘fpefoéet‘? ol B’Fa f?dzpahnﬂ?!eenhi‘f@] rteF]’E)erq 8¢ wat er
at 5% vd unepilm St@ﬁﬁrlﬁ)lﬁaﬂﬁlersﬂosd aednBiroxRents) either ri‘aﬂeil o gheerinvat efgnconi ent . 25
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I N i s0-propap@idets TiS8 also understood that anti-oxidants, either natural or synthetic in origin or a
combination of both can be added to the carotene containing oil before distillation of

methanol.

10 The subsequent carotene-containing oil can be used directly for esterification. In a
preferred embodiment, transesterification with 6 molar volume of methanol in the presence
of 0.5% sodium hydroxide as catalyst is used. It is understood that acid-catalyzed
esterification or transesterification with other bases such as sodium methoxide or potassium
hydroxide or at othef suitable amounts of methanol and/or catalyst can also be used. It is

15 also understood that small amount of vegetable oil such as sunflower oil can be added into
the carotene-containing oil prior to distillation or in the residue receiving vessels for

collecting the carotene concentrate.

Transesterification process is monitored by high- resolution gas liquid chromatography
using Restek Rtx 65TG column with hydrogen as carrier gas. Glycerol-rich layer can be
20 phased separated and drained continuously or when the reaction is toward completion. The
reaction is complete when all the triglyceride and diglyceride peaks disappear in the

chromatogram.

The methyl ester layer is centrifuged, with or without addition of small quantity of water to
remove small quantity of soap and methanol.

25 The methyl ester layer is then vacuum distilled. In a preferred embodiment, the methy!
ester is degassed in a thin film evaporator, and vacuum distilled less than 3 Pa and at less
than 160°C in two stages of short path evaporator. It is understood that degassing can also

be carried with short path evaporator or other suitable vacuum distillation unit. It is also
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extraction still contains about 10% net hanol. The net hanol can be renoved
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smal | quanti tb¥ &%Lmsex?ta\gima&gj%%?tongcrfl?tlg'earth at 90 to 120°C under partial vacuum, filter and
deodorized at 170 to 240°C under vacuum of 300 to 500 Pa. It is understood that higher

dosage of bleaching earth and/or higher deodorization temperature can also be carried out.

15 The oil refined using this process do not need degumming with phosphoric acid, uses less

bleaching earth and deodorized at lower temperature as the process had already removed the

fatty acid and odoriferous materials prior to refining.

After methanol removal, the oil after methanol extraction can be fractionated or further
fractionated. Since most of the diglycerides and unsaponifiable matter have been removed
20 prior to the fractionation process, the crystallization behavior is more predictable as

compared to 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 nmethyl ester layer is then vacuumdistilled. In a preferred embodi M3nfAN 700
the nethyl ester is degassed in a thin filmevaporator, and vacuum

distilled less than 3 Pa and at |less than 160C in two stages of short path
evaporator. It is understood that degassing can also be carried with short
path evaporator or other suitable vacuwmdistillation unit. It is also 1 9
JAN 2004 8 understood that distillation of nmethyl ester can be carried out
with different nunber of evaporator stages. Carotene concentrate is

col l ected as residue. Methanol in thBEX4MMdtbl |ayer is distilled at |ess

than 100C, prgfe g gﬁjm f 90@ : r i's
distilled at | esgﬁ%hms %ge {xEX er 8g’c%ﬂucg1§d§fpta%ggjp%§1.e éﬁgd"zr(r)g ﬁg‘ﬁo bext ract
is distilledpre deamiee ik 5.7t hgpetide) Hyauddies 2 duaf metbtriobarsl the xtixtagtwass t hen
subj ected to 8 qa%} ilJdatign.in_ s th evapor ators.
FFA are di st isﬁﬁgﬁl@l fg{drf)gq% c?g{)é%trc?cncl) e R0 %unh@ocop ier of - a dggt erol s,
and finafly diog'bqlcﬂask déke mixﬂmawaptraisﬁmeédn@latieldisasmratmg FiRdel ané aﬂm\setdl tbl ed at
about 200C u u Pa, t rienol co I terol

| ess than ZZggfﬁ %wo\/r%geﬁm%g ?%W %ga?thasew : Hﬁcﬁ/egerﬁpglg&% lmﬁi}’l cJ‘fﬂwunder
vacuum of O. Jflaﬂaihelﬁetﬂﬂmmfareewa.mm:wed 1ntb€aritBTva\Iap0rBﬂ’w flosl and freteny en@bh&dol

extracti on_cap,be proCessedLALRCLE Do.obl 1 Biod LeALIRHL WL b.0, 5% of

bl eachi ng ear’t RO&Y under par odori zed
at 170 to 24Cchsisderof vifodsenifed, BDG éfotodfifierdds, td.ebphesol uemdext&bbo&dt b&a®%hi gher
dosage OL bl e th n earth and/ or hi gher deodori zation tenperature can al so
be carri &l o e oil refined usi ng this process do not need degumm ng
W th phosphorl ¢ aci d, uses less bleaching earth and deodorized at | ower

tenperature gs oﬁ‘?aazﬁ Ceeosﬂ i afls73) Fﬁﬁi‘%}{d Eé%”“"ecgamﬁ!}l%)nwﬂl@lf E‘}rﬁéa%n%bgf’%@?% oi |

odori f er ous ma ore
af t er met hanoif mestind dn n(ms @mheﬂmidw Wit 2 d;mitrmhaml fThe sdverd exractioniposassed.

Since most Ofyl Depc b by AL SHINITHIRARAPLLAR SalBl §&7 2Ry Eubemly removed

prior tothe\’%ratlonatlon rocess cry St I zatl on avior I's nore
predi ctabl e ﬁovc@fpélﬁ&(dw@ﬂqnhle te@nhﬁe@itandnmpls ard2di6 otigytedesof pal moi | .
Description of Preferred Enbodi ments The present invention will now be

further sspem fically described by the foll ow ng exar‘rEI es. .
1 The oil layer (the oil with 0.73% FFA and 875 ppm carotene) which contained about 10%

of methanol in it was further added with 2 L of methanol. The third extraction process was
repeated as described above. The yield of methanol extract was 15.2g, consisting of 26.1%
FFA, 2.0% tocotrienols, tocopherol and stercls and 36.4% diglycerides.

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.




All parts and percentages are by weight unless otherwi se stated. 1 9 JANAN 200
2004 9 EXAWPLE | Polar materials were extracted froml| L of crude palm
superolein (with 4.20% FFA, 862 ppm of carotene and 5.7%di gl yceride) by
adding 2 L of nmethanol and the m xture was stirred vigorously at room
tenperature for 5 mnutes in a suitablg container such as 5-L 5 coni cal

flask. The m xture was transferred into a 5-L separating funnel and all owed

to settle into two phases. The | ower oil phase was collected and pl aced

into a 5-L coh cihlayerfWaasda(tary'Elw@omﬁlha’hokedlmgnesupwab?irtcmattaisti’ds@ pede Fhtdand | - L

evapor ati on %é@%ﬁmaé}g?aaoqt ara te%:anoc{lgq%c%g he V3 vE %&]{n %Sp@roﬁeﬁﬁmgrr 8t %&Pf 60C

under vacuum consi'sting o

59. 6% FFA, lsifécefl té ddofiim engilog pathomzq;airmnab fatheh M1®wotra:eanﬂfa.ﬁ_t® a@%amio

di gl yceri des t] | ayer (the oil with 1.82% FFA and 864 ppm car ot ene)
whi ch cont ai H¥&" 55‘8{5? 10% of nethanol in it was further added with 2 L of
nmet hanol . The second extraction process was repeated as described above.

The yield of nethanol extract was 2 , isting of 48.0% FFA, 1.6%
tocotri eﬁol s, tocopherol and sterol ?"gﬁ\@)ggqg% di gl ycerides. 15 The oil
| ayer (the oPblaminttarid)s Va%ekiraAted fidn87 5 ompmie:aaﬂmtce*lr(aﬁﬂnmmwm&ﬂaipmabf about

10% of nethanol in it ) fur r de hi rd
extraction pFBEL™RHa 1%@3{@%% sa%%Q ' 8%8‘3‘% bo\llémd e y| eel ‘Has %n%t hanol
extract was IRordgsly @om?CSfo} P @nifftesA0 aJs%tade:dhntaﬂleﬂ%ch@s:G{Lr tomivel ﬂaskt ddepher ol
and sterols and 36. 4% di erlgi_o 20, Zgu Eﬁoaaﬁii aye engﬁahe o] hvvlth 0.32%
FFA and 902 PPFHUEayas fas 1A oD AFTHE Jorly VYO IEPRAROP R i ¢ was
further Addegdhadier il bhaad wme&dnecml and Pheedf iatorat L emhfaaﬁhslko'l’hepnﬂhmeblayemas
repeated as descriped. above The yie ct
consi sting of*® T_"L@sg@e‘?ﬂfﬁ}f ]IL6’%"?‘3%‘3111}%%%“9”58@8%%? 0 aater &%f e?er?ngrgand
34.6% di gl ycef smund&heac@m |Tay§i’eld(6fh@eﬂ(iunbl aftradd \ﬁsnw%g:msanng 80%.¥pm
car ot ene) Whlﬁéh co |ne out 10% g r’rF (El? %/ln |t was further added
with 2 L of f*hb% t‘}??fﬁeqosf‘toﬁ’p ol P HgTolsaRy Fhip dighee F%cess was repeat ed
as described above. The y| el d of nethanol extract was 8.7g, consisting of
5. 3% FFA, 1. 940 tl??a?zgrre ﬂl 1t6)99}) pp&r Ocl 59%n%mséareol:cé?llefwﬁqgcmémn%& agc!ugllwze“ des.

15 of methanol in it was further added with 2 L of methanol. The second extraction process

was repeated as described above. The 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.



1 9 JAN 2004 10 5 10 15 The oil layer was rotary evaporated. The red pqllgnJANZ
superol ein contai ned 0.076% FFA and 896 ppm of carotene and 2. 8% 00¢
di gl'yceride. The red pal m superol ein can be further subjected to thin film

aor short path evaporator to further renove traces of fatty acid and

volatile matter. EXAMPLE || Polar natefjials were extracted froml!l L of

crude palmoil (with 2.71% FFA, 577 ppm of carotene and 4.1 %di gl yceri de)

by adding 2 L of nmethanol and the m xture was stirred vigorously at 40C

for 5 m nuteghé 6il BysUite ahlwthdstaF e indsaie ppasabtehe) odithcahtaibedaiont e

m xture was transferred i nto a 5-L s at.i ng funnel d | gwed t.0 settle
into two phagfe@.e'?1 @Htm%"f@}tfﬁ a%BWag‘gP%s‘)f@&%mé@t 33‘3 gﬁ‘g aB‘fgﬁag(fh arg’iloon a 5-L
coni cal fl asksockhevdiblharal asl ®y@ibed WaSe! I BRS fielr &dmethiro] axtlacl way gy ati on
flask and rotary evaporated at water bath tenperature under vacuum

f 60
The yiel d of SoRsIHaIYIS- 8% FFAck 4 gipsonenot. fpeorbginkand sierRls %@%339 IygeBaes: 1. 204 of

tocotrienol SThd ACRPHSI9 kotﬁpevag&@t@@l Phed@Ppadil ofp Yorfirgh Y©as% ¢ea. and 664 gk | ayer
(the oil with 1.09% FFA and 599 ppm carotene) whj

and ] ] i ch cont ai negd gboy} 10% of
met hanol in Pfcaigierernd { & dghierade- e pdpaim olin g braipher sypestedde Sy im
extraction PLOGES ath WapofaRPRF LIt REoMESLEd dTeGy DO Rl voliiR ydred. d of net hanol
extract was 19.2g, consisting of 37.5%FFA, 1.6%tocotrienols, tocopherol

and sterols and 33.8%di gl ycerides. The oil layer (the oil with 0.53% FFA
and 599 ppm carotene) which contai nggtaneae 1110% of nethanol in it was

further added with 2 L of nethanol. The thjrd extraction, pr 20
repeated as HEQTPAEERS WHE FEracteA frow 3P oL leplTh BFrOR (PR - W T O g,

consi stig OhpROf Mbtelkerdid 415 dplyesiat) iyedehs 1 U daphedml addedlwith 6¥ofvs) and
33. 7% di gl ycerides. The qil |ayer ét he oi| with % FF 0§%nd 604.Ip£)m

, 0.20 .
carot ene) whPEREoAMIR SY YOS SHEed VIBIrovitt HARYT Srppefaper FAPPE® dded
with 2 L of gifaben@htaindheuchaigrdh conitdl dlatl. O Mh hiaes Svasvieaasferegemted Sals

descri bed above. The yi %‘F f t hanol extract 9. 4g, .consi siing,of 25
o 30 Fra, 1. sorptrntria e dbeduaRe Mg of eyl it dhs B aee
1 9 JAN 2006 and placed into a 5-L conical flask. The isopropanol-water layer was transferred into a 1-L
15 evaporation flask and rotary evaporated at water bath temperature of 70°C under vacuum.
The yield of isopropanol extract was 74.5g, consisting of 20.8% FFA, 0.7% tocotrienols,

tocopherol and sterols and 16.8% diglycerides.

The oil layer (the oil with 2.23% FFA and 894 ppm carotene) which contained about 10%
of isopropanol/water in it was further added with 1 L of isopropanol added with 5% {(viv)
20 water. The second extraction process was repeated as described above. The yield of
isopropanol extract was 78.1g, consisting of 9.9% FFA, 0.5% tocotrienols, tocopherol and

sterols and 11.3% diglycerides.

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.



11 ‘The oil layer (the oil with 0.09% FFA and 609 ppm carotene) which 19 JaAN 700

cont ai ned about 10% of nethanol in it was further added with 2 L of

nmet hanol . The fifth and final extraction process was repeated as descri bed
above. The yield of methanol extract was 8.5g, consisting of 5.8% FFA,

1. 4% tocotrienols, tocopherol and sterqgps and 35.9%di gl ycerides. 5 The oil
| ayer was rotary evaporated. The red pal moil contained 0.043% FFA and 604

ppm of carotene and 1.7%diglyceride. The red palmolein can be further
subj ect ed t o TiioH layer (e alrwidhbiY Pid hndelg opracoptened whigh cérdsinadetron ¢ 0%r aces
of fatty acidran ) EXAVELE L1 P iyal-

extracted from Sgrsggmg?&%:t#ﬁgﬁzg%gﬁuper olk@lr% &Wﬁgﬁ%féﬁﬁ%g%ﬁ%{ﬁ% ppm
of carotene avater4. B8 thiugh yestadtide prdygss awkdi mppated Las olescribobrimpan®ie gidded wi t h
5% (v/v) of . o ur e . tiqhr [ S| r Q0
tenperature fllcl)g?}o%!gnrﬁ(rl %{atgg‘g?snm%tg’ J';so(élm\[qgﬁgl OZ 1 (%E' nlf%" \r?ez r%){agg% enélss?{g-c ?P%Ergi n"'im({:i al
flask. The niskeraly @mdweke dighpsides.red into a 5-L separating funnel and
allowed to settle into two phases. The |lower oil phase was collected and
pl aced into a 5-L conical flask. The isopropanol -water |ayer was
transferred iTheoildaytr (thel vathdhBi¥aFFoand 1138 kpranatotere) avhich evspodabed 16% wat er

bat h tenper at yr i h i-eld of 1sopr l. .extract was
74.5g, consi so'? Fsﬁaﬁé?nzggatwgﬁasa@%% ?dggb‘?etF%feI”n%llgo,pmp?r(’fjgogﬁ@%’g&grvée%t erol s
and 16. 8% di gihycidth gels fing? GexRactitin prageds Wwaayrepeated e doscribed shove. PdyiflEAfand 894
ppm car ot ene) i I bout. .10% Ql, #SORMHePANQL ter k0 4t .was
further adde so%%&igﬁ&%@%kgﬁb ’o%gﬁl%ﬁ" Qé%g'géb I%/&%ﬁlgg}c;% fcgl}l%/n)\g%t\?v% ila]Fr.o f EEInﬁe
second ekt r asterdvnand3ddediglyomides epeat ed as descri bed above. The yield of

i sopropanol extract was 78.1g, consisting of 9.9% FFA, 0.5%tocotrienols,

t ocopherol and sterols and 11.3% diggl ycerides. The oil layer (the oil wth
0. 94% FFA andhogil laypriwasartery evapraigdi dhe 1ed nalmi snestoleib outtained %h078% Frde b¥5@panol

in it was furbher A9950M, dighcdfie BRRELRAN QlpeAREL, We FRmAPfubAYd hat er .

b
The third extraction process was repeated as descri bed above.. The yi el d of
i sopr opanol &R il ex shog ath pvaperatog 9, T Iepgveoface, of datty prd amyl Bdatilegrateri enol s,
tocopherol and sterols and 7.2%diglycerides. 1 9 JAN 2004

EXAMPLE IV
15 Polar materials were extracted from 492g of crude palm superolein (with 4.66% FFA, 820
ppm of carotene and 4.7% diglyceride) by adding 1L of 95% ethano! and the mixture was
stirred vigorously at room temperature for 5 minutes in a suitable container such as 5-L
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 22.9¢g, 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.



12 The oil layer (the oil with 0.39% FFA and 1064 ppm carotene) which 'IgJANmm
cont.ai ned about 10% of isopropanol/water in it was further added with 1

of isopropanol added with 5% (v/v) water. The fourth extraction process

was repeated as described above. The yield of isopropanol extract was

43.2g, consisting of 1.3% FFA, O. 2%toqﬂtri enol s, tocopherol and 5 sterols
and 4. 7% di gl ycerides. The oil |ayer e oil with 0.12% FFA and 113 8 ppm
carotene) which contai ned about 10% of i sopropanol /water in it was further
added wit h 1 Theefl lpxofhopamd] 1.1i% RF5%{ 863vppmwet@ene) whibiecdntaiet aboud 16% nal

extraction pr [ ab . .dhe yield of

i sopr opanol e0>q<)t8 @g@g mﬁv{lsﬁﬁ% gﬁe(gﬁlst?g 589615%“0@3}?%%‘3}&? e’ﬁ?gi%}%ntpé%c(gtsrwaénol s,
t ocopher ol anepeated asti@maiteé ahm ZBhel%ldlo@leynmmt iegtest widh@2gicbnsisdéiyebf ¥BE4r ot ary
evapor at ed. | ei n £ontai 8%.FFA, 1250 ppm of

car ot ene andyg.ﬁs Ig‘?flrf:eé“?ll °°p F\Oéa ?Jﬁ?r%ezgﬂﬁ ‘g%ycgflﬂescan be further
subjected to thin filmor short path evaporator to further renove traces
of fatty.aci mat eri.al s re
extracted fr g?’ngggé@% C‘}“ﬁ‘é’fﬁ%ﬁﬁf@% 3@?@%75{13&1 Q] ‘i“ﬁ) ‘ﬁl%%% npgggd 2 a%’é‘bwﬁpm of
car ot ene and of efhgpadingit yee firtle)adbed widdi h@f@ﬁ%&ﬁhaﬁtﬂ%l&tibt&[mdxtr&dmn tpheesm xt ure
was stirred r ¥ m t r.e for i teS|

cont ai ner suc%lsgeg %&‘c‘s_is cscﬁPegéﬁovfe I ghelé"el‘%tfgetwglteﬂfag ?%ﬁr%?ﬁ‘gff ]@Frog@% At o a
5- L separ at i dgAf Uatabeoizdolaltdcoptechl bral speedlé drel 310t diglyoatidgphases. The | ower oi l
phase was coll ected and placed into a 5-L conical flask. The 20 et hanol

| ayer was transferred into a |l -L evaporation flask and rotary evapor at ed
at water batlhe b2 qyer @teunilewidf 0. M%dﬁ Bqummotﬂib)ewmttectodtamkd elbdua hesh

extract pas %l?etﬁ&ol fﬁ?ﬂﬁés dJ‘hf’ga‘i?%{ \81%8 cer | ethan %ghe]}'ﬂfx € %%Etlit)lne}a?t?ciglsss was

t ocopherol and sterols an hée™ ol ayer e ol with
2. 50% FFA anderg8ed pq:)dqsmwhubtame)ﬂwi‘md& 06 oﬂlmmil n:at:hcta\buu't 3g1 O8ssisetghanH.0% n it

vas further sddellydilendts Seodith SIAIANAL g TSy agRARuEx Tact L on pr ocess

was 25 repeated’ as escrl I el anol extract was 12.4q,
consisting of 46.8% FFA, 1.7%tocotri enol s, tocopherol and sterols and

25. 6% di gl ycemni g@?ayer (Jhe%ll‘]vﬁ‘m oL, ﬁﬁAgﬁ@%@dJP m &Yodhe) (\L}n&hano \% E%u@l(ﬂ’xﬁ% FFA

and 863 ppm carotene) whi ch cont al ne 10% of et Init
further adde@fsthanglinp "l_w%fﬁ“@‘S%dét%%bl L ofi§ige tthmethb@(tmh@ttta@}wnwme%g@S 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 of 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.



repeated as descri bed above. The yield of ethanol extract was 9. 2g, 18 JAN 2004
consi sting of 42.3% FFA, 1.7%tocotrienols, tocopherol and sterols and

28. 7% di gl ycerides. 5 The oil layer (the oil with 0.65% FFA and 867 ppm
carot ene) which contained about 10% of ethanol in it was farther added
with I L of 95% ethanol. The fourth extgaction process was repeated as
descri bed above. The yield of ethanol extract was 7.0g, consisting of 29.3%
FFA, |.8%tocotrienols, tocopherol and sterols and 3 1.0% di gl ycerides. The
oil layer (the oil with 0.30% FFA anEXBMI'IpEﬂh carot ene) whi ch contai ned
.al‘_ECe)U]EI ]il‘,?(;f) ei‘?Ir'ha]; l?%t%af%?lf exhactlo}l w%&sed k"orttrarasestergga%xon\%%cqa 3%21%]c f%l:SluﬁeA) qlt Qlagol)f
et hanol ext r aopergleis (Ear&gne cmntmi §ﬁ p;gn)oéxtri@ed)%mlEFtA, Exampléolt oﬁﬁérr the rfmhls

t ocopherol ang. st.er 35. 8% l.ycerides, . The oil | e.0il with
01750 Fra and B Skt elva Eies bt 4 EERe AR G ttenso Pl wRelm 1 1
was further dgdedidni The ﬂcaﬁiooftocﬂlﬁ%ceiahmamﬂnx Tdngnem’tm(ddsf metianalcibt Bihmpmaas.ess was

15 repeated des bed abov t hanol extr.a 49,
consi ot ng. of % S Ry b Bk, sRiften i BoMRYeRHL RS ER Bl 0y
34. 0% di gl yceBacdeSwasTdmm;Jtmdd | Thy erixthie ves aadsfered mtdOa 12%E&Aﬂam:hn8iﬂlmmn!m
carotene) which gont about .10% of .ethanol urt ded
wh 10 of " oBe et g sl dnteh “Bh SPPTR A el Pk, PRt oREL sHine
repeated as desianblpeTheapparenetlifh estarilgjetlwal weahdiamotimexvittaate \whmemf%@;er

i i h I d | d
ggng:)/;s EZI: g yC(Zaquj'le 1eld3 0f8 %FFes]’ter {%ék&g f%ylg é e{/etcgr%%% e%?wzﬁi‘a"l]so 7%5 E%gj rsn an

super ol ei-n cont ai ned 0. 058% FFA 854 ppm of carotene and 2. 0% di gl yceri de.
The red pal m superol ein can be furthgg, Sub] F geted to thin filmor short
path evaporator to further renove traces of fatty acid or volatile matter.
1 9 JAN 2004 Z#kg@ERidvPleke- Mnﬁhmgcntith)dfem;r(cdmtml76éxpmh*¢18ifg:hinwd§D®s®d phathr

Lransest er| 1 GRLE00 25040 a2t OlanllIS0Pal Mo BURGL ShELILaRE 8 one

content 763 rﬁ extracted sl arto
extracti on, tGEPa;ﬂBOf’@aﬁnehﬁaednedeat teet. Eat@facrmﬁhmeéterlms téiectpd eseside oOf

17. 69 of ysodi ym 5> hydro The re clion t pl ace at
t enper at ur e O(F %t’ﬂé&ofm %armt?ﬁ Cf?f‘?‘leﬂ dg was lg“léeﬂraéﬁﬁdgar(géﬂ yldg’\/‘éarﬁ))(te%f no
trace of tri gloyearlisdes)or di gl yceride, indicating that the reaction was

conpl eted. The mixture was transferred into a 5-L conical flask and al |l owed

to settle. The |lower glycerol |ayer was drained out. (0.82kg, containing
about 54% EXAMPLE VII

170.5g of carotene-containing methyl ester (carotene 1.56%) was fed into KDL5 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.



met-hanol ). The upper nethyl. ester |ayer was washed ten tinmes with oney g
volunme of water. 10 The yield of nmethyl ester was 3.49kg (99.1%yi el d). JIWeZUU"
carotene ester was also 763 ppm 15 20 25 EXAMPLE VI 24 kg of -
carotene-containing nmethyl ester (carotene 763 ppm) was fed into KD6 short
path evaporator at the rate of 4.8kg per hour, degasser at 100 Pa, 120C,
short path evaporator at 0.8 Pa, 130C, internal condenser at 12C Fatty
acid nethyl ester was collected as residue (95.8%yield) and carotene
concentrat e &8 degsiseémeibahohextiaetovad agein i4d 896 KBS short path evapmetor atghd mitef 1. 56%) .

EXAMPLE VI | r ne-cont ainiyn thyl ester (c e 1.56% was
Fed i nto KoL SHRr E00. SRR SEaSBam & LU FpT8, g nilosm SERPLRBEA et or
pat h evapor atcoliecat] a6diRAlate 56T vichiy.er nal condenser at 20C. Fatty acid

met hyl ester was collected as residue (81.6%yield) and carotene
concentrate was collected as residue (18.4%yield, carotene content 8.6% .

EXArI\]/PLEI VI 1| The feskige ()Sg Beregiclaneds feMgrai@Gir;]to (el KBS shoit patY e @Y &ROF ﬁttheﬁ;@te(bff f
met hanol ) wasg degassed using a KDL5 short path evaporator at the rate o
973g perghoués% PR B P BT QPO 1178 1058 Bl naeBndins s at 150
and |iquid niTosBen!, erbsiehd aferolTing dydllefdeOfery QbiRkil @s BtIARL(106H delky ap was

0.8% consisting of nethanaol and water. 3.7% of di §ti Il at e, consLstl ng of
hydr ocar bons T3hFoPRePSYPnach g8 fighlsteares wcarhsel. | 26%9 arspivegh 095" 10 15 20

25 The degas sy #Ed Dane] an@stibAeten¥Rrsedg akibebed] | Mop. KPha3l1qrkoPakn.
evaporator at the rate of 9558:1 ?er hour, short path evaporator at 2 Pa,

195C, i nt er naltosiesH dSA%ediskicergo bl 8BFA was

10 The residue (89.5% yield) cc;nsists 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
kg 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 palim 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.



collected as distillate (48.2% yield). The residue (51.8%yield) was
again into the KDL5 short path evaporator at the rate of 955g per ho
short path evaporator at 0.1 Pa, 220C, internal .condenser at 55C.
Tocopherol, tocotrienol, sterol and diglyceride were collected as
distillate (10.5%yield), The conposi@kon of the distillate were
a-tocopherol 1.26% a-tocotrienol 0.92% y- tocotrienol 2.27% and
5-tocotrienol 1.46% canpesterol 1.46% stigmasterol 1.34% and sitosterol
4.80% diglyceride 61.8% The residue (89.5%yield) consists of diglyceride
61. 72% and tcé-b | ance were tr;gl¥ceride, was fed again jnto,.the KDL5
short path evahSHEERES datepiiAnf Risn, putdicaipns) diat gesytecited gy this pepplicatigh, 4or at or
at 0.1 Pa, 27%d&erpordiédah iRl cmpadensghert. 60C. Diglyceride was col |l ected as
distillate (70.5% yield). The conposition of the distillate was mainly
diglyceride (84.6%9 wth the balance as triglyceride. EXAMPLE | X | kg of
refined red superolein obtained simlar to Exanple | was divided into 3
equal portions. 0, 0.3 and 0.5% of bl eaching earth (Pure-Flo M85/ 20) were
added into the three portions respectively. The sanpl es were bl eached at
105C for 15 m nutes under nitrogen blanket, filtered through Wiatman No. 1
filter paper, and steamdistilled at 240C for 60 mnutes at 500 Pa vacuum
The refined pal msuperolein were determ ned for Lovibond colour in
133.35mm (5' /4 inch) cell and the readings were 3.6R, 2.8R and 2.6R
respectively. It should be understood that the preceding is nerely a
detail ed description of certain preferred enbodinents. It therefore should
be apparent to those skilled in the art that various nodifications and
equi val ents can be made wi thout departing fromthe spirit and scope of the
invention. It is intended to enconpass all such nodifications within the
scope of the appended clains. 1 9 JAN 2004 16 All references, patents and
pat ent publications that are recited in this application are incorporated
intheir entirety by reference. 1 9 JAN 2004 17 CLAIMS: 1) A process for
the refining of vegetable oils and fats from crude vegetable oils and fats

1o 8 2004



Wi t hput destroying naturally occurring conmponents, said process conpr]gUngm4
1 he steps of: a) renoval of polar conponents fromthe crude vegetabl e oi

and fats using lower alkyl alcohol or any |ower alkyl alcohol-water

m xture, wherein | ower alkyl means alhxl groups having 1 to 5 carbon
atons; b) renoval of alcohol fromthe product obtained in step (a) by
distillation; c) addition of suitable quantity of bleaching earth to the

pr oduct oBLAIMEY i n step (b) at normal bl eaching tenperature of 90 - 120C
followed by filtration; and d) deodourization of the product obtained in
step (c) at a |low tenperature of 170 -- 240C. 2) A process for the refining
of vegetabl e oftPsocasiofor thegefiringrptrapgieble cijerabfats Bom srudadegeatie ails and| fatsned

in claim »L/lt%?c‘i&@&&lﬁéﬁttfrﬁm(:@&rn% CWO%M&CW%%E &dﬁlsﬁgme%ﬁgopy usi ng any

suitable polar sdlvent mxture, tor exanple, nethanol-acetone m xture. 3)
A process for ®he reefionslied pelar caseponestsy Gomithescrudeivepetabie pomdcietideingdefarabl e

oils and fats as cglﬁquﬁghd]%hgﬂer alMﬁE&bﬂwﬁt%XFQ@%@eﬁl 1Over aﬂ!}@m@éﬂs i's

seed oil. 4) A process for the’refining of vegetab I's and fats from
crude veget abl e oi | dkdmpupabayingd todlcarbamafomsi cl ai m 3 wherein the seed oil

i s sel ected frgmtha%n%mlapalemaﬂr&hmq,r&fuc%ya%am stéﬂa}mlstﬁﬁ% sunf | over

seed, peanut, rapesee al m kernel’, ‘coconut, lins sesame, grape seed,
saf fl ower seed®) coc%@ltloﬁ(ﬂf suitable jqventiveefriieaching prath o thepsodvelrbiamaddneter (Wpe) |

mowr ah(illipe), wal fubmmal biesGirdy tétperatite 3¢ od ui%folﬂﬁgd b)pﬁmmand’\heat ger m

hazel nut, al nond, evening prinrose, mango Kkernel, sal "and kokum 5%
process for th® refqlq@ﬁwglzetfomﬁéghq prBfiust ebtrigecyinchtapaE)satiar gt tePRRIEUR S dYAb| e
oils and fats as cjap@ed in claiml wherein the vegetable oil and fat is
pulp oil. 6) A process for the refining of vegetable oils and fats from
crude vegetable oils and fats as clainmed in claim5 wherein the pulp oil

is selectgd framdbe OF @b RAMMIIFTELBIAilsRAd Brs Pbrh ¥Rd80EhetaBNAFIRARY fald) asA
refined vegetable oil and fat "obtalned using a process as clainmed in any
one of cl4dfmed jn clpin & wherein the removal of polar components is achieved by using any suitable

polar solvent mixture, for example, methanol-acetone mixture.

3) A process for the refining of vegetable oils and fats from crude vegetable oils and fats as

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

4) A process for the refining of vegetable oils and fats 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, Borneo 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 refining of vegetable oils and fats 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 refining of vegetable oils and fats 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 refined vegetable oil and fat obtained using a process as claimed in any one of claims |

to 6.



