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The invention further discloses a distilter for the production of natural carotene and Vitamin £
rich refined and deodorised oil wherein the distiller includes internal condensing system to remove
condensed FFA from the distiller.

35 . in one embodiment of the invention, pretreated (degummed) crude palm oil or olein or
stearin is pumped from an external storage tank at about 30°C - 50°C via a steam heated pre-heater
into a degasser equipment with or without a reflux condenser unit. The oil in the preheater is heated
to and maintained at 80°C - 160°C. The operating pressure in the degasser unit is maiptained
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The present invention will be illustrated by the'fo'llowing Examples.

30
Example 1
Preheated (Degummed) Crude Palm Oil was preheated to 120°C and degassed in the
Degasser at 1mbar pressure and passed through the Short-Path Distiller at the rate of 2000kg/hr at a
pressure of 0.008mbar. The temperature of the water to the internal condenser was maintained at
35  57°C, through a temperature control system. The distiller temperature was maintained at 180°C. The
natural carotene & vitamin E rich refined and deodorised oil and Paim Faity Acid Distillate (PFAD)
was found to have the characteristics as shown in Table 1.
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and dega {hﬁ@q he Degasser at l1lnbar pressure and passed tr‘%t%ﬁﬂoﬁg
Short-Path Distiller at the rate of 2000kg/ hr at a pressure of 0.008nbar. *
The tenperature of the water to the ingernal condenser was naintained at 35
57[err] C, through a tenperature control system The distiller tenperature
was nmaintained at 180[err]C. The natural carotene & vitamn E rich refined
and deodorised oil and Palm Fatty Ackgpi4stillate (PFAD) was found to have
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Nat ur alPreteeatedene &  Ni | 0.076 502 " 944
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Crude Pal m OI was preh ted to 100{10%7( C and deg ed in the asser at
0.8‘°nb I&d p ed throug e Short Pa Distiller the rate
of 100 se %‘Bressure of 0.005 nbar. The distiller tenperature was
mai ntal ne err]C. The tenpered water 20 tenperature to the internal
condens;g:rAg/vas mai nt ai ned.at 57[err] (ggsphe natural agarotene & wvsgam n E rich
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as sho%l n,T, bI e 2. Table 2 25 Per oxi de Val ue "FFA%
ok,

Tot al Vit E ppm neq/ kg . Content ppm
Pr et r eat ed (F[]ggmﬂg@egummed) CrudepPaln Oil was preheatgd 4®(J00°C and degass®&Lin the

886 30 Degasser at 0.8 mbar pressure and passed through the Short Path Distiller at the rate of 1000 kg/hr

at a pressure of 0.005 mbar. The distiller temperature was maintained at 175°C. The tempered water

20 temperature to the intemal condenser was maintained at 57°C. The riatural carotene & vitamin E
rich refined and deodorised oil and PFAD was found to have the characteristics as shown in Table 2.

Table 2
25 Peroxide Value FFA% Total Carotenes Vit E ppm
meqg/kg Content ppm
Pretreated
{Degummed) 0.25 3.390 552 886
30 '
Natural carotene & Nil 0.054 545 865
vitamin E rich refined
& deod palm oil

35 PFAD - 81.0 30 2124



Nat ural carotene & Ni | 0. 054 545 o 8

vitam n ﬁdggﬁmg@fl ned & deod palmoil 35 PFAD PCT/SG96/0\
91.0 2124 CLAI M5 1. A process for the
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thanOl%of FFA. 2. Aprocess as claimed in Caim1l wherein the oil is
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claimed in aim1l1 wherein the oil is degunmmed and
3. A process as claimed in Claim 1 wherein the FFA in the oil is removed from the distiller by

15 condensing FFA vapours immediately upon the oil with FFA being introduced into the distiller,

4. A process as claimed in Claim 1 wherein thé oil is preheated up to 160°C and has been
degassed. '
20 & A process as claimed in Claim 2 wherein the temperature of the internal condensor system is

in the range between 20°C to 80°C.

6. A process as claimed in Claim 2 wherein the condensor system incorporates a flow
theréthrough of tempered water and wherein the temperature of tempered water is marginally greater
25  than the melting point of FFA.

7. A process as claimed in Claims 1 to 6 wherein the oil is degummed and bleached oil.
8. A process as claimed in Claims 1 to 6 wherein the oil is crude or pre-treated paim oil.
30
9. A process as claimed in Claim 8 where the oil is selected from-degummed and bleached oil,

degummed and bleached palm oil, degummed and bleached palm olein, degummed and bleached

palm stearin, crude palm olein, crude palm stearin, degummed and bleached palm mid-fraction,

degummed and bleached palm super olein, crude palm mid-fraction, crude palm super olein, crud__e
35  palm oil or hybrid paim oil.

10. A natural carotene rich refined, deodorised oil produced according to any of the Claims 1 to
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5 bl eached oil. 5. A process as clained in daim1l wherein the
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15 ural carotene r dorized oil
carotene rich reﬂned deodorised oil contains a minimum of 800 ppm vitamin E

y

16. A natural carotene rich refined, deodorised oil as claimed in Claim 13 wherein the natural
20 carotene rich refined. deodorised oil contains less than 0.1% of FFA.

17. A distiller for the production of natural carotene and vitamin E rich refined and deodorised oil
wherein the distiller includes intemal condensing system to remove condensed FFA from the distiller.

25 18. A distiller as claimed in Claim 17 wherein the distiller is a short-path distiller.
19. A distiller as claimed in Claim 18 wherein the short-path distiller is a molecular distiller.

20, A distillate from any of the process according to Claims 1 to 10 which includes a maximum of
30 30 ppm of carotene, a maximum of 1000-2500 ppm vitamin E and a minimum of 90% FFA.

21. An oil réfining processing according to any of the process claimed in Claims 1 to 10
comprising of a vacuum system characterised in that the vacuum system is protected by a plurality of
cold traps with different cooling coils wherein the temperatures can be independently varied from

35  -150C to +5°C during operation and up to 60°C during defrosting.
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14. A natural carotene rich refined, deodorised oil as claimed in Claim 13 wherein the

natural carotene rich refined, deodorised oil contains a minimum of 500 ppm carotene.
15

15. A natural carotene rich refined, deodorised oil as claimed in Claim 13 wherein the

natural carotene rich refined, deodorised oil contains a minimum of 800 ppm vitamin E.

16. A natural carotene rich refined, deodorised oil as claimed in Claim 13 wherein the
20 natural carotene rich refined, deodorised oil contains less than 0.1% of FFA.

17. A distiller for the production of natural carotene and vitamin E rich refined and
deodorised oil as produced by a process as claimed in any of the Claims 1 to 9 wherein
the distiller includes internal condensing system to remove condensed FFA from the

25 . distiller.

18. Addistiller as claimed in Claim 17 wherein the distiller is a short path disti!le_r.

19. A distiller as claimed in Claim 18 wherein the short-path distiller is a molecular distiller.
30

20. A distiliate from any of the process according to Claims 1 to 10 which includes a
maximum of 30 ppm of carotene, a maximum of 1000-2500 ppm vitamin E and a minimum
of 90% FFA.

35 21. Anoil refining processing according to any of the process claimed in Claims 1 to 10
comprising of a vacuum system characterised in that the vacuum system is protected by
a plurality of cold traps with different cooling coils wherein the temperatures can be
independently varied from -15 ° C to +5 ° C during operation and up to 60 ° C during
_____ defrosting.
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