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INTRODUCTION

ooking oils are used very widely
ndeed, and in enormous quantities,
Generally speaking, housewives prefer
a clear, light-coloured oil of veaetable
origin with cold stability as well as
good Havour and oxidative stability. The oils in
common use for making such prosducts are mostly
derived [rom seeds, and include sova bean oil, cotion
seed oil, sunllower seed oil, peanul oil, salflower
seed oil and others, These have varying degrees of
flavour and oxidative stability depending on the
compesition of the oil and on manufacturing
standards. Highly unsaturated oils penerally have
poor flavour and oxidative stability and are olten
partially hydrogenated 1o overcome these defects.

Palm olein, the liquid fraction resulling [om the
fractionation of palm nil, is widely used as a cooking
oil in the tropics. It has excellent flavour and
oxidative stability, but it becomes elovdy and tends
ki erystallize partially in cokl weather in lemperate
counlries, which detracls [rom ils appearance,
although its quality is wnaffected. Blends of palm
olein with more unsaturated vegetable oils have
better cold stability and are suitable for use in a
wider range of climates. In many instances such
blends are cheaper than highly unsaturated vegetable
nils alone.
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ADVANTAGES OF ELENDING

As already mentioned, polyunsaturated liguid oils
present problems in regand 1o lavour and oxidalive
stability. Parlial hydrogenalion reduces these
diflicullies by removing some ol the double Bonds
which are the siles of oxygen allack, and thereby
tendering the oils more stable.

Blending the unsaturated oils with palm olein is an
altcrnative to partial hydrogenation, since it also has
the effect of reducing the percentage content of the
polyunsaturated linoleic and linolenic acids. 1o has
been shown that vegetable oils such as thosce from
rapesced, groundnuts and rice bran are improved by
blending with palm olein, i.e. the blends are superior
to the unmixed oils in guality and stability, including
heat stability: primary and secondary oxidation, and
the [omation of polymers and polar compounds are
all reduced,

Present-day guidelines on human nuintion suggest
that dietary fat should be made up of approximately
edual amounts of saturated, monounsaturated and
polvunsaturates] fats, It is not difficelt w devise
blends of palm oil with other vegetable oils which
pome close to this 1:1:1 ratio. Thus a mixtore
containing 3% of palm olein and 50% of soya bean
il has  saturated, monounsaturated  amd
polvunsamrated fatly acids in the ratio 100001 0601171,

BLENDING PALM OLEIN WITH OTHER
VEGETABLE OILS

Experimental studies at PORIM have shown that il is
possible to obtain blends of ditferent cloud points by
mixing palm olein with other vepetable oils; the
clovd point varies with the proportion of palm olein
in the blend, and also with the identity of the other
oil used (Figure T). The figure helps 0 identify
blends of different cloud poinis required, e g 0°C,

The blending  of cerlain oils and fals produces
entechic mixtures, an cffect which could be used o
maximize the use of palm olein and other palm oil
pro<lucts in certain applications. For example, blends
of palm kernel oil and single fractionated palm olein

show a minimum in the cloud point at about 35%
40% of palm kernel oil {(Figrre 2). Similar cttect is
observed with other palm producls such as palm
slearin and palm oil, This is uselul in the manulacture
ol margaring where the eulectic behaviour could be
used o introduce more palm products.
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Fignre 1. Clowd Poirds of Blends of Vegeralle C0ls wisth Single
Fracifonaeed Fala (Nein (The clowd peing of the knblended
palm oletr wey T2 C, C80 = cotton seed oil; SBO = sopn hean
ofl; BN = rapre seed ail).
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Figare 2, Ewtectic Belaviowr of Micieres of Pala Kerned O
el Palm Chgin.
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A similar elfect is observed with blends of palm
olein and groundnut oil, in which the cloud point is
minimal when the groundnut oil content is about
L5% (Figure 3) This could be exploiied in markets
where groundnut oil is commonly consumed, e.g. in
soulhern China. Blending an appropriate percenlage
of palm olein with groundnut oil will give an
acceplable clowd point and improved stability,
wgether with a cost saving, since palm olcin is
considerably cheaper than groundnut oil.

BEE:
e QLD IT 550
Al - amnper 6o

=

CIED PTT

M oWE am & & I
% Bar M OLEIN

Fignre 3. Fitectic Behaviowr of Mivtures of Groundnur Cf
with Palm Olein (twe differcnt samples with elowd poibee of
6.5°C and 6.3°C respectively).

Along with the differences in cloud point of different
blends containing palm olein, there are differences
in cold stability al various storage lemperaturcs,
Table 1 summarizes the properlies of blends of
single fractionated palm olein (cloud poing, 8.3°C)
with sunflower seed oil (cloud point, —7.8°C) in
various proportions.

As the table shows, blends with 70% and 50% ol
palm olein crystallized at 10°C, With 30% of palm
olein the blend became cloudy after about a day al
10°C, but it remained pourable for as long as three
maonths (Figure 4{a)). Somewhat better cold stability
was observed [or the blends at 15°C.

Blends prepared with double-fractionates] palm olein
{IV 60, clowd point 5.6°C and IV 65, cloud point
5.0°C) showed betler stabilily than those with single
fractionated olein { Table 2 and Figures S(a) and 5(b}).

Figure 4(a), Cold sability of blends of single fractionated palm
atein with sunflower seed ofl after three momhy at [0 The
blemdy are those listed fn Table 1, with (L w0 R) T, 7%,
50%, 30% and % of palm olein,

Figre 40h), Cold sialsiliny rJ:,rl'Jfﬂ;Id'? afgingle frectionated palm
olein with sunfTower seed il afier three months @ 15°C, The
biends are the same ax in Figure 4.

Figure Sal. Cold seability of blends af doible-fraciionared-
pratm alein (IVE0) with sirTower seed ol after thres monahs ar
10°C, The Blends are those listed in Table 2, with L o R)
SO0, PO, S0%, A0 and 0% of olein

Figure (b As Figure S(u), b fifustrating blends witk doalile
Jractionated palm adein of FV63.
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A blend of dowble-frachonaled olein (30%) with
suntlower sced oil, or a similar oil, would be suitable
for lemperate countrics.

Results broadly similar 10 those described above
were ohtained when palm olein and double-
fractionated palm olein were blended with canola oil
{Tahies 3 and 4} or soya bean oil (Tables 5 and o).

Since refined, bleached and dendorized palm olein is
IMand in taste and pale in eolour, il can be used in any
country importing It to blend with ather sils available
lecally, Since sova besn oil is commonly available in
many counirics, the dala on cold stabilicy of blends
with palm olein in Tebles 5 and 6 may be of use as a
guide o hlending,

TABLE 3, COLD STABILITY OF SINGLE-
FRACTIONATED PALM OTEIN (TVS6) AN
BLENDS WITH CANOLA OIL

Rﬂ.hr.‘i- ;' - Timatnct‘gfsmllmimnglunng stu:arage
rn-:.-mm]a we o we

101z ) =1 hr < | day

T M ~ A hr < 3 days

M) <ahr < G days

& B 1Ly clewr

LR B 1} clear clear

Il a blend 15 required o remamn elear at 15°C or
below [or more han three monlths, the proportion of
aingle-lractionated palm alain that could be includad
would I very low — less than 200, Howewver, al a

TABLE |. PROPERTIES OF BLENDS OF SINGLE-FRACTIONATED PALM OLEIN
{PO0) AND SUNFLOWER SEED 011 (SFO)

 Ratio t;mw P'uﬁit Lﬂtl 5lﬂhili‘f‘y {ﬂ} Tm:e i ;r-stulll..:m:nn
_-I'ﬂmﬂ]"';l} b ﬂj -:':.. fiﬂﬂﬁ r:l_,llﬁng 'm.'nrug: '::...?”
. . e aro zu*'t:
1k : 41 B3 < {5 i <05hr - 1day | iy
T3 8 = {1.5 hr =3 it & dizys & days
51z 50 ] <{L5hr = 5 3y 5diys
=0 —ikih = {.5hr ~ i hr = 2 months = 2 monihs
015 10 TR =0 b clear clear chear

TABLE Z, COLD STABILITY OF DOUBLE-FRACTIONATED FALM OLEIN (I%60 and T¥a85) AND
RLENDS WITH SUNFTAWER SEET OI1.

{R{Hh‘ ; .T1rnt!|:|m*ystp_llhafh;ﬁ-_'Ill_'ﬁwg#é'féé%-;' -':, ; 5
.’.”:';-., : _. ”'..1[|=°_E i i Eﬂﬁt‘
Pl SEO IVedl I5as IVie0 IVas
ALE IR = Ldduy 1 day < L days 18-15 days
# 4 R 140 dlays 12 davs = Amgiths = 3 monihs
L ST A monihs 3 moaths = 3 months = 3 monihs
{hizy) (hazy)
30T = 3 monchs = 3 ranehs = 5 months = 3 months
(;-100) Clear cleir >3 months = % months
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TABLE 4. COLD STABILITY OF DOUBLE-
FRACTIONATED PALM OLEIN (IV6) AND
BLENDS WITH CANOLA OIL

TARLE 5, COLD STABILITY OF SINGLE-FRACTIONATED PALM OLEIN {IV6D and TV6E) AND BLENDS
WITIL SO0YA BEAN OIL (850

TABLE 6. COLD STABILITY OF DOURBLE-FRACTIONATED PALM OLEIN IV&D and TVE5) AND BLENDS WITH
HOYA BEAN OIL
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lemperature of 20°C or above, a 50:50 blend of soya
bean oil and single-fractionaled olein will remain
clear for a minimum of three months.

Double-lractionated palm olein pertorms beder in
blends for temperate climates. Thus a blend
containing 30% of double-fractionated olein and
Ti¥E of soya bean oil (or sunflower seed oil} remains
clear for three months or more even at 10°C, AL
higher temperatures higher levels of double

Appendix 1

Iractionated palm olein could be used. The availability
of this product is gradually increasing, and the data
above show that it could be emploved by intending
users for blends tilored o the prevailing femperalures
in their area.

Appendices 1, 2 and 3 contain photographs showing
the performance of single and double-lractionated
palm oleins, and of blends with soya bean oil, in
SLOTAZE Al ¥arious iemperatures.

PALM OLEIN - S0YA BEAN OIL BLENDS AT 15°C STORAGE FOR 1 MONTH

SINGLE FRACTIOMATELD QOLEIN
TW3a (1 month)

DOUBLE FRACTIONATED OLEIN
1ves (1 month)

DOTURLE FRACTIONATED GLEIN
[Vl {1 maonth)

DOURLE FRACTIOMNATEDR QLEIN
IVias {1 month)
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Appendix 2

PALM OLEIN = S0YA BEAN OIL BLENDS AT 15°C STORAGE FOR 2 MONTLLS

SINGLE FRACTIONATED OLETN DOURLE FRACTIONATED OLEIN
V356 {2 months) W60 (2 months)

DOUBLE FEACTIONATED OLEIN DOURLE FRACTIONATED QLEIM
IWek (2 months) I'éas 2 months)

PALM OLEIN IMPROVES COOKING COIL ELENDS

Page: 7



Appendix 3

FALM DLEIN-S0YA BEAN OIL BLENDS AT 10°C STORAGE FOR 3 MONTHS

SIMGLE FRACTIOMATED OLEIM DOUELE FEACTIONATED OLEIMN
I¥s6 — 58 Wi

-l : r = i
DOUBLE FRACTIOMATED OLEIN
I¥a2
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