-1- PROCESS FOR PRODUCI NG SALAD O L The present invention relates to a
process for producing a salad oil, which is a useful liquidwoil, from5 a
specified oil or fat which has been obtai ned by treating paln10|l Fat s

which are in solid format ambient tenperature are usually converted |nto
liquid oils to make them convenient to use. Solid oils$, such as pal moil ( o
are, now 10 mass- produced and the quanti§y used thereof w | | l{g S(D@%
in the future. Therefore, the devel opnent of new effective uses of solid

oils is eagerly demanded. HpesorEss FOR PROEDUCING SALAD ©1per se is limted.
Under these circunstances, it Is desirable to produce a I'lquid 15 sal ad
oil frompalmoil. Various processes have been tried for liquefying solid
fats. The npst sinPhe preseat dmwerntsien meldtesiitony preoess for with a
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However,  the use of solid fats per se is limited. Unde: Qg
these circumstances, it is desirable to produce a liquid

15 salad oil from palm oil. i

Various processes have been tried for liquefying
solid fats. The most simple process comprises merely
mixing a solid fat with a liquid oil. However, this
procéss is not very effective, since the amount of solid

20 fat which can be incorporated into the liquid oil can
only be very small if the intended liquid oil is to be
obtained. _

Another known process for liquefying a solid fat
comprises fractionating a solid fat to yield a low-

25 melting point fraction, but it will be apparent from, for
example, oleins obtained by fractionation of palm oil, e
that even the low-melting point fraction tends to be in
solid form in seasons other than summer and the product
thus obtained is only a semi-liquid oil.

30 Under these circumstances, various processes based
on a transesterification reaction with lipase have been
proposed. For example, Japanese Unexamined Published
Patent Application (hereinafter referred to as "J. P.

KOKAI") No. Sho 61-293389 discloses transesterification

35 of palm o0il and an odourless liquid starting oil with a
lipase having 1,3-specificity. However, this process is
not always satisfactory, since the amount of palm oil



li pase having 1,3-specificity. However, this process is not always

sati sfactory, since the anount of palmoil -2- which can be incorporated
is onl.y=SQ% at the nost. J. P. KOKAI Nos. Sho 49-107304 and 64-81899
descri bea process wherein a liquid oil is mxed with an oil obtained from
pal moil by fractionation and 5 transesteglfication of the mxture is

conducted. However, the oil obtained fromthis process has an insufficient
cool i ng resi st aistch Acgni bar Inedrpoiatédt e giiBs S0% iaw etlie ioss. t 0 provi de
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saliad oi | which corg)ﬁrlses transesterifying a mxture OfréqA an oil or fat

produced frdm pErarepstenificatiop ok the mirtwre s £ %¥eds: iodine

val ue: However, aEet@iﬂEosmﬁﬁed uﬁf&m fyiilsy prdcEss Has an
palmtic acid 42% bgsj\_/vet ol ei ¢ aci d: 42

to 48% by wei gtﬁnﬁ‘ffh%*%’f%ngc‘?% ing T to 20% by weight tripalmitin:
2% by wei ght or | essk cnlatmaubeohrtﬁat ref pehentpresent i&wﬂ‘iﬂti}s to and (B)
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This and other objects of the present invention will
./ be apparent from the following description and examples.

The present invention provides a process for
15 producing a salad oil which comprises transesterifying a
mixture of (A) an oil or fat produced from palm oil and
having the following characteristics:

iodine value: 55 to 75
constituent fatty acids:

20 palmitic acid: 30 to 42% by weight
oleic acid: 42 to 48% by weight
linoleic acid: 11 to 20% by weight

tripalmitin: 2% by weight or less
open-tube melting point: 5 to 25°%C
o 25 and (B) a liquid edible oil other than the component (A)
N~ ' in a weight ratio of 5:95 to 95:5, with immobilized

lipase having 1,3-specificity, in the absence of solvent,
and then fractionating the product in the absence of
solvent. _
30 The present invention was completed on the basis of
‘"a finding that a salad oil can be efficiently produced by
treating palm oil to produce an o0il or fat having
- specified characteristics, homogeneously mixing the thus-
v - obtained oil or fat with a liquid edible oil having
35 another composition and subjecting the mixture to a 1,3-
specific transesterification between fatty acid residues
of the oil or fat and fatty acid residues of the liquid



30 The present invention was conpleted on the-.basi's of a finding
that a salad oil can be efficiently produced by treating palmoil to |~
produce an oil or fat having specified characteristics, honpgeneously

m xing the thus- obtained oil or fat with a liquid edible oil haV|ng 85)

anot her conposition and subjecting theJgxture to a 1,3- specific. S
transesterification between fatty acid residues of the oil or fat and fatty
acid resi duedibletoflliquid ~-3-. edible oiI..The oiI or fat (A) having

b d i ferably ha di alue of 57 to
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a starting oil which has. characteristics that are not o/
within-the above-described ranges is used, the object of |
15 the invention cannot be attained. : T .
The iodine value, fatty acid composition and open-
tube melting point are determined according to standard
oil and fat analysis methods (edited by Yukagaku Kyokai)
and the amount of tripalmitin is détermined-acccrding to
20 high-performance liquid chromatography. _ -
The immobilized lipase having 1 3-spec1ficity usable
in the present invention includes, for example, Lipozyme
(a.brodUct of Novo Co.) which is produced by immobilizing
a lipase having 1,3-specificity derived from Mucor Miechei
25 by using an ion exchange resin as a carrier. The - _ .
immobilized lipase usable in the present invention is not [
limited to Lipozyme, and any lipase having 1,3-
specificity which is carried on a known carrier can. be
used. '
30 ' " The liquid edible oils usable as component (B) in
~ the present invention may include. soybean oil, rape seed
oil, cotton seed oil, corn oil, safflower: oil,_rice_oil, o
sunflower oil and sesame oil. These o0ils can be used
either singly or in the form of a mixture of two or more -
35 oils. . s . _
- Both oil compcnents (A) and-(B)fused-in'the.present
invention may be refined oils, bleached cilc or



a |lipase having 1, 3-specificity derived from Micor M ehei 25 by using an
i on exchange resin as a carrier. The inmobilized |ipase usable in the
present .invention is not limted to Lipozyne, and any |ipase having 1, 3-

specifigit'y which is carried,on a known carrier can be used. 30 The
liquid edible oils usable as:conponent (B)_jgn the present invention nmay
include soybean oil, rape seed oil, cotton seed oil, ctorn oil, saffl ower

oil, | rice oil ; r?édfa‘dﬂlﬂ}d @41s\nd ’ﬂ%}f\ﬁ?i@kt-rgfw%gidﬂ‘e ﬁ“ ttg:;ﬁad_tfsé&ler
singly or inthe formo re . oJ . ND, oils..Both oi
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bl eached oi | s awomponeht d@)Xain zthie (present nknweritglon ris iS5 98 tdha9585, or
fat used as coggg&g&% | €l £ edj bl | rggi ) in
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U9 oLl havioH hefanl o0 ke s SO%RSa it 8y U inanglend
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tr

wei ght ratio to nsesterification. Nanmely, when the anount of the palm
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satisfactory yhg!%ubq;g% ﬁgﬂ¥§gm#¥¥ture of the substances in the above-
o/ ' described weight ratio to transesterification.
Namely, when the amount of the palm oil or fat in
15 the starting mixture exceeds 95 parts for 5 parts of the .
" .liquid edible oil in the mixture, the salad oil cannot be
recovered in a satisfactory yield in the subsequent
fractionation step. When the ratio of the oil or fat to
the liquid edible oil is higher than 55:45, the salad oil
20 can be produced in a more economically advantageous
manner.

The transesterification reaction in the present
invention is preferably conducted at about 60 to 80°C,
particularly at around 70°C.

25 From a commonsense point of view, a high temperature
\ is desirable for increasing the speed of the
transesterification reaction. However, an excessively
high temperature will pose a problem of deactivation of
the lipase. '
30 It is desirable in the present invention that the
homogeneous o0il mixture is formulated so that it will be
E saturated with water at the reaction temperature.
By saturation with water, the amount of free fatty
¥ acids produced in the course of the reaction as by-
35 products can be kept small and the activity of the
immobilized lipase can be maintained for quite a long
period of time.



fractionation step. Wien the ratio of the oil or fat 'to the liquid edible
oil is higher than 55:45, the salad oil 20 can be produced in a nore~”
economni cal |y advant ageous manner. The transesterification reaction in the .
present invention is preferably conducted at about 60 to 80[err], v s
particularly at around 70[err] 25 -5- From a commonsense poi nt:. of’VTew

a high tenperature is desirable for increasing the speed of the
transesterifi cat:northeemmt Heowentionn the aransisteriFication ature wil |
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hydronS|s Si reaction is relatlvel Ln the conptin rocess, the
heat i ng ti fR gﬁ p% %h ﬂeating ti s shor _Q .
and the amount of by-produced fatty acids is also == = = \J/
smaller. : _ : o |
15 In the present 1nvention, the solid fat is separated

by fractionation from the modified product thus produced.
The fractionation is conducted in the absence of
solvent, which is one of the characteristic;features_of
the present invention. To produce the salad oil intended
20 in the present invention (i.e. salad oil which is not
clouded after being left to stand at 0°C for 5.5h -
according to the Japanese Agricultural Standard), the
reaction mixture is preferably slowly cooled to 3 to
10°C, preferably around 5°C, to'precipitate the solid
25 - components from the mixture and the solid fat is .
fractionated by filtration according to a known method. . ISJ
According to the present invention, the relative '
amount of the starting.material.derived from palm oil can
be increased to an extent larger than that of known.
30 processes and the salad oil produced by the present
- invention has a satisfactory cooling resistance.

The following examples further 111ustrate the C®

present invention:

35 Example 1 _
40% of an oil or fat produced by dry fractionation
of palm oil and having an iodine value of 58.0, palmitic

smal | the 5

.



and t he anount of . by-prodidced fatty acids is also smaller. 15 In the
present” invention, the solid fat is separated by fractionation fromthe
nDd1f|ed5product t hus produced. The fractionation is conducted in the
absencesof sol vent, which is one of the characteristic features of the
_present"?hventlon To produce the sal ad oil.g.ntended 20 I n the present
invention (i.e. salad oil which is not clouded after being left to stand at

[errlfor 5. 5? aaeaadcaaféﬁtéP& 3?08&?Selézééﬁ?hﬂgé?htﬁgfndﬁégi s%be bI
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present |nvent|900 a&faL£§629ﬁéCtQﬁMoBQDihéd 1£§a§636£€N0336069)|ﬂﬂﬂng
exanpl es further

t | 1.40% of
A ar oy okonduet’ kRe rransRRRFIEACAEEON: o the rendtloR mradidty e
val ue of 58.0, ebtaihed 1n the anlﬂiabnseageo(7zs)80asotakenanuﬂ andt ent of

) ) )
gseﬁ/?uLgnﬁéfifn§8%3?§§H£eg§g éfléhélgeaé neou rﬁég§£§”n£kﬁ’%g@ﬂ?ape
seed oi I 180 gwnsotaseahedm@uaedmophxseqomot@rg € tin c4fhrand i the d
wi th 300g of Lleﬁyaaalélﬁnabltbﬁﬂddlweaéefgitéﬁau»6Et)atCtna@duct t he
transesterification, IRGreCaChhd"yPLPY St the 1iquid oil was 87%. Even
o/ when the liguid oil was cooled to 0°C in ice/water for
30h, it was not clouded, suggesting that it had a
15 sufficient cooling resistance for that required of salad

oil.

Comparative Example 1
40% of palm oil having an iodine value of 52.1,

20 palmitic acid content of 44.0%, oleic acid content of
39.2%, linoleic acid content of 10.2%, tripalmitin
content of 9.4% and an open-tube melting point of 35°C
was homogeneously mixed with 60% of the same rape seed
oil as that used in Example 1. After transesterification

, 25 and slow cooling was conducted in the same manner as that

~ of Example 1, the liquid oil was obtained at a yield of
78%. When the oil was cooled in the same manner as that
of Example 1, it was clouded after 17h.

30 Comparative Example 2
40% of the same o0il produced from palm oil as that

h used in Example 1 was homogenously mixed with 60% of the
N same rape seed oil as that used in Example 1. The
v mixture was slowly cooled to 5°C in 48h and then filtered

35 at that temperature. The yield of the liquid was 58%
which was far lower than that obtained in Example 1 and
this process 1s practically unsatisfactory.



obtained in the initial stage (72h) was taken out and thén about 5kg of the

reacti on product in the next stage 10 was taken, dried and slowy cooled

to 5[err]in 48h and the crystals thus forned were filtered out at tha.\

tenperature. The yield of the liquid oil was 87% Even when the |iquisd ¢

was cooled to [err] in ice/water for 30h. it was not clouded, suggestyw

that it had a 15 sufficient cooling resistance for that reqU|red of salad

oiI Cowparative Exanple 1 40% of palmoil having an iodine value of 52.1,
paln1%k ontent of 44.0% oleic acid content of 39.2% linoleic

aC|d conten % ‘tripalmtin content of 9.4% and an open-tube nelting _
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crystals thus formed were filtered out at that :
temperature. The yield of the liquid oil was 70%. -Even = \J/
when the liquid oil was cooled to 0°C in. ice/water for '
15 5.5h, it was not clouded, suggesting that it had a.
sufficient cooling resistance as that required of salad
oil.

Comparative Example 3 : -
20 - 60% of the same oil derived from palm oil as that
used in Example 1 was homogeneously mixed with 40% of the
same rape seed o0il ‘as that used in Example 1. The .
mixture was cooled to 5°C in 48h. No liquid oil could be
.obtained'by filtration. ' - : : o
25 - ' -



5 sane. rape seed oil as that used in Exanple 1. 360 g/h of the m xture

was passedl through a 11 colum filled with 300g of Lipozynme (imobilized

| i pase’of Novo Co.) to conduct transesterificdgion. The reaction product

obt ai nedw the initial stage (72h) was taken out and 10 t hen about 5kg

of the reaction product in the next stage was taken, dried and slowy

cooled to 5 Cimgd@prannd the crystals thus formed were filtered out at that
tenperature. The yield of the liquid oil was 70% Even when the liquid

oil was cool ed t oaAO§£rdd] ofid wae/pripatel Oby khe shmdlmethbdvwes ir0Exampuéler except
suggesting that it had a sufficient cooling resistance as that required of

sal ad oil. Conpahati yepéxserd eill 3fas replaced%bof stywesane loi Asder ireedltr, othe
palmoil as that used in Exanple 1 was honogeneously m xed with 40% of the
sane rape seed gieldoft hhe lispddi saldhmillewds 84The nEvenuwhencthecdafieid tail was .
5[err] in 48h. No liquid oil could be obtained by filtration. 25 Exanpl e

3 A sal a8l oil wesocledpar @8 Hp tine/watar forheereathan Hfahp| it Wasxpeptclawded to
rape seed oil was replaced by soybean oil. As a result, the yield of the |
liquid sal ad oi Fuggestgihet Evéwd{\ﬁeﬁufﬁecﬂein&up@obmg wesistance ascthateFegyired
[err]in ice/water for nore than 5.5 h, it was not clouded to suggest that

it had a sufficPerthe§3tpdPYesi stance as that required of the salad oil.
Exanple 4 A salad oil was prepared by the sane nmethod as in Exanple 1

except 10 pe seed oil was replaced by corn oil. As a result,

¥
(ne Yol of the i 0L bl oiEel e e MRS Y ity 1" Bhcere
‘10  that rape seed 0il was replaced by corn oil. As a result, the jield
of the liquid salad oil was 85 %. Even when the liquid oil was
cooled to 0 C in ice/water for more than 5.5 h, it was not clouded
to suggest that it had a sufficient cooling resistance as that
.required of the salad oil.

15 .Comparative'Example 4
40 % of the same 0il derived from palm oil'as that used in
Example 1 was homogeneously mixed with 60 % of the same soybean oil as
that used in Example 3. The mixture was cooled to 5 C in 48 h., As

a result, the yield of the liquid o0il was 59 &.

20 Comparative Example 5
40 % of the same 0il derived from palm oil as that used in
Example 1 was homogeneously mixed with 60 % of the same corn o0il as
that used in Example 4. The mixture was cooled to 5C in 48 h. as a

* result, the yield of the liquid oil was 55 &.



to suggest that it had a sufficient cooling resMwed of . 4
the sal.ad oil. 15 Conpar ative Exanple 4 40$m'“]u dert,veav
frompalmoil as that used in Exanple 1 vﬁs hono "m Mth 6&% ¢
of the sane soybean oil as that used in Exanple 3." The hi xturse S ceole

to 5 [err]in 48 h. As a result, the yield of the |IC]UId oil was 59 % ™20

Conpar ative Example 5 40 % of the sane oil derived frompalmoil as that

used in EL2MIM8:1 was honogeneously i xed with 60 %of the same corn oil as
that used in Exanple 4. The m xture was cooled to 5[err]in 48 h. As a

result, the yield of the liquid oil was 55 % 25 CLAI M5: 1. A
process for, produgi pgotexs aflopi proldiuchimprprsatadt drisesh bchf ;mngua'.ses "
m xture of. (A) an oil or fat produced frompalmb5 oi |l and having the '

foll owi ng timmu:ensyimg; -a imdctitneevaf UEA) an o0il or fat pXEluced7from palm .
constituent fatty acids: palmtic acid: 30 to 42 % by weight oleic acid: '

42st0 48 %ddly andi gningOthe following charactenstxcs. linoleic acid: 11
to 20 % by weight tripalmtin: % bégV\Bl ght or | ess open-tube
nel ting point: bodidherNpdwe] and (B) a Ilquﬁé it e oil other than the

conponent (A) in a weight ratio of 5:95 to 95:5 wth immbilized |ipase
having 1, 3- specfPetityeny sfatey apgd ?he absence of sol vent and then
fractionating the product in the abs of SO ver},t(I ¢ §hg roc for
producing a salad oil of claim 1 \M?é ?h%c i mS %4 hgyf‘{')

e 28 e Vite a2 o 4 Nt
10 N . linoleic acid: 11 to 20 % by weight
_tripalmitin: - 2 % by weight or less
open-tube melting point: 5 to 25C | |
and (B) a liguid edible oil other than the component (A) in a weight
ratio of 5:95 to 95:5,with immobilized lipase having. 1,3-s_pecific.ity,- _

15 in the absence of solvent, and then fractionating the product in the

absence of solvent. .

2. The process for producing a salad oil q_f claim 1 whefein the pélm
0il has the following properties:
20 iodine value: _ 57 to 75 | ' \J |
constituent fatty acids: B

palmitic acid: 30 to 40 % by weight

3. The process for producing a salad oil of claim 1 or
2, wherein the oil or fat used as component (a) is
produced from palm oil by dry fractionation or solvent
fractionation.
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paﬁﬁti'c; acid: 30 to 40 % by wei ght 3. The process f.or producing a salad.____
oil of claiml or 25 2, wherein the oil or fat used as A _
i s produg®d frompalmoil by dry fractionation!@ solvent frwmamﬂm”””
4. The praeess for producing a salad oil of claim1, 2 or 3, wherein s

l'i quid edible oil used as the conponent (B) is selected fromthe group

consi sting of soybean oil, rape seed oil, cotton seed oil, corn 5 oi |,
saffl ower oil, rice oil, sunflower oil "and sesane oil. 5. The process for
produci ng a saléad The prbcadsy £6F pesdlicifig d 8h AETSH Bidfre1 Vel ghts ratlg .of
the*oil or fat used as the conponent (A) tomtdthTeicglu?d edfl\é?zeggi?’ 8"5%%’%5“
t he conponent (IHguid =diblet 0iP0udéd a¥) the cOmpopedtcss) i Dé $eETsbtENErdom the
salad oil of any preceding claim wherein the transesterification reaction

i s conduct ed atgrabpucorgiistingOifesoybeary 0il, Thapeseedssil,ocoptard seiedgoil, corn
salad oil of any 15 preceding claim wherein the fractionation is

carri edSout su®ilvhsaffinwercail i gricei /il sungloven) oilc aodl csesameloid. 10[ err]
to precipitate the solid conmponents fromthe m xture and the solid fat is
removed by filtration. 8. A process for producing a salad oil

substantially @s hgrei nbeforge described in Exanple 1, 2, 3 or 4. 20 9. A
sal ad oi | prod§Cegﬁ'ﬁypf"ﬁ:§sﬁr§?eg’§°‘%'F%9 $Hledeathgtc preceding claim, wherein

the weight ratio of the oil or fat used as the component (A) to the

liquid edible o0il used as-the component (B) is 55:45 to 90:10.
\_40

6. 'The process for producing a salad oil of any preceding claim, wherein

the transesterification reaction is conducted at about 60 to 80T .

7. The process for producing a salad oil of any
preceding claim, wherein the fractionation is carried out
such that the reaction mixture is slowly cooled to 3 to
10°C to precipitate the solid components from the mixture
and the solid fat is removed by filtration.

15

8. A process for producing a salad oil substantially as
hereinbefore described in Example 1, 2, 3 or 4.

20
9. A salad oil produced by the process of any preceding

claim.
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