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Trans Fatty Acids Free Food Formulation
Based on Palm Oil and its Products

INTRODUCTION

Palm oil is a natural Tood product
that, on record, has been consumed
for more than o000 years, Tt iz now
nzed worldwide az a cooking cil and
ineorporated into fat hlends for the
manufacture of 8 wide variety of food
products. As it is partially selid,
palin il has the advantage of having
phvsical and chemical characteris-
tice which are ideally suited for use
in margarine, shortening and
vanaspati formulations.

Fractionalion of palm oil inte lig-
uid olein and solid stearin enhances
these applieations, Palm olein  is
eapecially suited for deep fat frving
becanse ofits extreme stability against
oxidation. On the other hand, stearins
of several melting characteristics
are ideal solid-stock inpredients for
margarine formulations. Many
alher vegetable oils have o be
hydrogenated to atiain these prop-
erties, and this process generates a
range of trans fatty acids. Trans
fatlly acids have been found to impart,
negative effects on human healch,
Eecent fat nulbritional research sug-
gests that it is desirable to minimize
the amount of these fatty acids in our
diet,

This brochure will show that
palm nil products can offer a natural
gource of fat that is free of trans fatcy
aeids for food product Tormulation.

WHAT ARE TRAMNS FATTY
ACIDSE FREE FOOD
PRODUCTS?

* Food products containing no (zera}
transz fatty acids.

* Food prodoets  containing no
partially hvdrogenated Fars,

* Food producls containing no ani-
mal and! or dairy fats Lthat natu-
rally contain trans facty acida.

HOW TRANS FATTY ACIDS
ARE FORMED?

Thoupgh mosl naturally  occurring
fatiy acids are Tound in cis-Torm, small
guantitics of trans fatly acids do, how-
ever, occur naturally in ruminant
fats and dairy products. The major-
ity of dietary trans fatty acids are
formed during hvdrogenation proo-
gss where some of the mono-unsalu-
rated and polyonsaturaved facty
acida gain this conformatinn. This re-
duces the percentape of heneficial
monoungaturates and polyvunsa-
turates of a Tal ar ml,

WHY REQUIRE TRANS FATTY
ACIDS FREE FORMULATION?

Some nutritional studies have shown
that dietary trans fatty acids have
an adverze effect on health. Trans



facty acids have been confirmed to
reduce the beneficial HDL-chaolea-
Lernl, raise Lhe atheropenic
L.DL-chalesterol and alter the LDL!
HTM L-chalesterol ratio detrimentally.
Bueh factors cnhanee the relative
rigk of heart diseazes for the gen-
eral public by many folds, Ofeven
greater concern is the ability of
trans fatty acids to increase
lipoprotein Lpfa;levels which is an
independent and powerful risk fac-
tor far heart diseage, Several other
studies have implicated their roles
in increasing Lhe rizsk of cancer, in-
terfering with fat metabolizm and
reducing the body's ability to rid
itgell of carcinegens, druge and other
Loxing.,

TRAAMNS FATTY ACIDS FREE
MARGARINES

Marpgarine was orginally developed
ag an alternative to butter. The first
margarines were made from animal
(ats, but today mostmargarines are
formulated wusing  vegetahle oils,
The product range now includes ta-
ble margarines which fall in two
main types Ze packet and lub,

TAELE 1. PERFORMAKNCE REQUIREMEMT OF

MARGARINE

Type Required performance
Tul Sprusadable at 50— 1070
Faclket Bpreadable at LEC

(i temperate climata)

and 20°C-25°0

(i Levpieal climsate)
lduztrinl Crood cremming and
or bakery cake baking
Paskey Cloced “1M" i paslsy

Aouree; Berger (1981,

bakery margarines and apecialized
puff pastry margarines {Table 1),
Recently the range has been ex-
tended to include various “low calo-
rig" spreads, which concain much
higher levels of water land lower
levels of fat) than those legally
reqquired for margarine.

Formulations for trans fatty
acids free table and bakery marga-
rines are shown in Tables 2 0o 4 These
Tormulatinons have heen tested and are
found to be satisfactorv. For pastry
margarines, some  formulations wich
promising solid fat contents are shown
in Tahle 3.

TRANS FATTY ACIDS FREE
BAKERY SHORTENING

Shortenings are anhydrons fats used
in the preparation of (oods o ime-
part a "shart™ or “tender” quality to
baked produccs such as cakes, cook-
ies, pastryand bread. It canalso be
used as a frying medinm. There are
Lwo main  Lypes of shortenings e,
plastic and liguid shartenings,

Bakery shortenings need o have
a smooth consistency to facilitate
mixing. This could be achieved by
ensuring Lhat they solidily in a
fineg erystal srructure. Beside
contributing to smoothneas, they
are alee egzential in cake making
and ereaming applicalions. Alurther
requirement  for bakery shortenings is
that they should not melt too  quickly
during haking, =so0o that the air
bulbbles last until the cooking proc-
r2s has created structural materials
from the pther ingradiants.

A number of palm bazed Mormu-
lae for baking have been ecxten-
givelv examined and Toble 6 gives
thpse which are [ree of trans Mathy



TABLE 2. TRANS FATTY ACIDS
FREE FORMULATION FOR TUB MARGARINES

Choices of Proportion (%)

Fats
1 2 3 4 59 6 v

PO 4
POo 4
POs

PKO

SFO

SFO (Hybrid) 30
RSO 50 4()

o0
4()
10

20

O €0 =3 i3 o

Interesterified blend

POs:RSO [70:30] 60

POs:RSO:PKO [40:20:20] 100
POs:PKOo [60:40] 100
POs:PKOo:SFO [60:20:20]

-
-1

Melting Point (°C) 33.3 — 34.4 289 34.3 34.0 30.7

Solid Fat Content (%)

10°C 24.5 13.3 22.3 26.3 31.8 16.0 27.0
15°C 8.3 15.5 16.9 23.3 14.0 15.8
20°C 8.9 4.0 9.3 8.6 15.6 11.0 8.3
25°C 1.6 1.3 10.8 9.0
30°C 0.5 4.6 1.4 6.3 D!

35°C NA 0.3 2.4 1.7
40°C = 0.6 — - - =

1

O

o :
1 O

Tub and Packet Margarine



TABLE 3. TRANS FATTY ACIDS FREE FORMULATION

FOR PACKET MARGARINES
Choices of Proportion (%)

Fats

1 2 3 4* 5*
SBO H() 45
RSO 40
Interesterified blend
PO:PKOo [80:20] 50
PKO:PO [30:70] 55
POs:PKOo [70:30] 60
POo:PKO [70:30] 100
POs:PKO [75:25] i o 100
Melting Point (°C) 29.8 35.8 33.2 33.5 32.5
Solid Fat Content (%)
15°C 14.5 2ol 22.8 34.6 33.0
20°C 9.3 15.8 15.8 o7 22.5
30°C 3.6 6.7 5.8 7.8 6.9
35°C 2.5 2.6 2.7

*3 resembles block margarine made in Japan
*4 and 5 resemble block margarine made in Denmark

TABLE 4. TRANS FATTY ACIDS FREE FORMULATION FOR
INDUSTRIAL OR BAKERY MARGARINES

Choices of Proportion (%)

Fats

1 2 3 4 5 6
PO 60 90 54
POo 60 20
POs 60 10 30 50 10 15
PKO 30 4 |
SBO 10 30
RSO 40

SFC (%) SFT (%)

Temp.
10°C 36.5 iy | 44,7 36.0
15°C 29.9 38.9 33,2 29.5 32 .8 28.5
20°C 23.3 27.9 23.6 20.1 23.5 20.2
s 17.7 19.9 14.5 14,8 14.3 12.6
30°C 14.0 135¢ 10.8 10,8 9.5 9.5
35°C 10.1 9.1 8.7 8.8 5.6 1.1
40°C 7.4 8.4 6.5 0.7
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Products Baked Using Industrial Margarine
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TABLE 5. TRANS FATTY ACIDS FREE FORMULATION FOR
PASTRY MARGARINES

Choices of Proportion (%)

Fats

1 2 3
PO 10
POs 90 80 80
PEO 20
SBO 20
Melting Point (°C) 43.6 — 43.3
Solid Fat Content (%)
10°C 63.9 57.8 69.1
15° 52.6 43.9 57.8
20°C 40.1 31.1 46.3
25°C 28.9 22.9 33.6
30°0 20.8 16.8 23.8
35°0 | 122 7 8 4
40°C 12.5 10.1 8.3

Products Baked Using Pastry Margarine
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TABLE 6. TRANS FATTY ACIDS FREE FORMULATION
FOR BAKERY SHORTENING

Choices of Proportion (%)

Fats
1 2 3 4

POs 50 Gl
RSO (LE) 50
SBO 40
Interesterified blend
POs:SBO [70:30] 100
POs:CSO |160:40] 100
Melting Point (°C) 43.9 42,2 44.0 43.5
Solid Fat Content (%)
10% 29.5 35.0 44 .5 330
1a G 23.5 28.5 1 28.7
20°(; 19.5 213 26.8 21.7
25°C 16.0 16.2 210 17.5
307 13.4] 12.0 14.8 13.1
35°0 10.0 9.7 13.7 11.9

8.0 1.5 9.6 7.6

40°C

6



acids and consgistently produce the
best results, All the samples have
a zlip melting point above 40°C
and & =olid fat content between
[4%—26% at the temperature used
as expected for a good cake shorten-
ing, All samples showed geod bak-
ing performance, producing cakes
which are comparable in volume,
texture, structure, flavour and
paling characteristics Lo the cakes
mada wilh aeommersial contral shaor-
toning.

TRANS FATTY ACIDS FREE
FRYING DIL

The mast impartant charasteristios
of a fat used for frying iz its ability
tor withetand the high temperature
withput exeessive chemical changs,
s containing significant levels nf
polvungaturated fatty acid [(linoleic
and linolenicy, unless they have heen
hydrogentated are not recommended
for frying becavse thev tend to gel
nxidized and either breakdown or
polvmerize quite rapidly.

Frodiecty Friea Daing Pl Neved D0

o
'

Falm oil, with its moderate
looleie seid and very samall lHnelenic
acid content, and high level ol natu-
ral antioxidants, is suitable for di-
rect uae in most frving applications,
It has o high resislance Lo oxidation
and doas not leave an unpleasant
room dour. Sa, 1L 15 a natural choaice
worldwide both in the domestic en-
vironment and large seale industrial
frying operation, This is eapecially
soin the light of the current contro-
varay ovet Lhe presence of brans fatty
acids which are wunavoidably pro-
duced in hydrogenated liguid vep-
eplable o1l

To dote, there are ab leasl lve
types of palm oil and its fractionated
praoducts, palm alein, which contain
no trans fatty acids and have beon
uaed worldwide for frying.

The Tve ara:

1. EET}palm elein /NED palm alein,

2. RBTY palm oil { NBT} palm oil,

3. Blends of palm olein with palv-
unzaturatesd oila,

4. Snlid palm shortening.

5, Pourable palm eil.

“Edoand boean b tailared-tiade acserdiay Lo the
uaGk's raguesls,




TRANS FATTY ACID FREE
VANASPATI

Yanaspali is an all purpose cooking
fat originally developed as an alter-
native to the traditional butter fat
ghee, [t is now widely nsed in the
Inde-Pakistan sub-conlinent, Mid-
dle East and South East Azia. It i
required to have a coarse granular
structure at ambient temperature,
with crystals of 1-2 mm in gize.
Though it has a rathersolid texlure
at ambient temperature, it is usually
reguired Lo melt at 37°C-=-39"C.,

Originally it was made [(rom
hydropenated vepelable eils, hydra-
genation being a necessary part of the
process, Thisis a fairly costly proc-
pa and al Lthe same time, produce
the undesirable trans fatty acids,
Palm oil, which has similar physical
characieristics such as melting point,
melting profile and zemi-solid con-
sistency at ambient temperature Lo
vanaspati, does not regquire  hydro-
penalion process. Though naturally
it does not develop the desired granu-
lar appearance, 1L ean be improved
b¥ using the technigue of interes-
terification, to produce vanaspati of
satislaclory consizstency, [n addition,
interosterification process can alao
increase the amount of palm il and
ita products (especially palm slearin
in the vanuspati preparation, leading
to & trans [atty acids free formula-
Ciar.

Vanagpati (Mwrmualation based on
interesterified blenda of palm oil and
its products with a variety of other
vogelable oilz are shown in Table 7.
All the tested samples simulate Lhe

TAELE 7. THANS FATTY ACIDS FREE
FORKULATION FOR YAMNASPATI
[kased on intzrestedilied blend)

Chavices of Peoporlion {56

Fars
1 2 3 4 &

T 1K
T i ] 0 &0
[TT0 20 Al
1= [ LI il

SR an

30 10

Malting

Prinl {54 415 41.0 420 400 BG5S

conventional hydrogenated vanas-
pati, with respecl Lo melting eharae-
terizlics and phyeical appearance
that includes granulation and phase
apparation.

TRANS FATTY ACIDS FREE
CONFECTIONERY FATS

Choeolate products arve reparded
the world over a3 a special “treac”.
Their altraction lies in the unigne
flaveur of che roasted ceons bean,
and in the characteristic bricole tex-

Confecienery Prochicls



ture, the “snap” and the "crunech”
experience in breaking and chew-
ing. This texture, which is derived
from Lthe Tat, must be accompanied
by rapid mell-in-the-mouth senza-
tivn and no residual greasy feeling,

The desirable phvsical proper-
Lies of cocoa butter resulied from
its unigque chemical composition,
having ahigh praportion of the glyve-
aride POS, which iz not available
from olher natural sourees. Hopw-
ever a similar behaviour can be ob-
tained from POP-mid fraction of
palm nil {PMF) mixed wilh 305, a
fraction from a fractionation of Sal.
Shea or Ilipe fals. Examples of sui-
table formulation are givenin Table 8.

TABLE & TRANS FATTY AGIDS FREE FORMULATION
DF COLOA BUTTER ECGLIVALENT FATS

Choices of Proportion (%)

Fats

1 2 3
Palm
mrid-Teachion 100 TiI-E0 Bl-63
Shea or
Sal sLearin G130 2.0
Ml 15.20

Saurcs: Berger T19315)

They can be naged 100% an their own
in plain chocolate or used with milk
fat far milk chocolate,

Cloepa buttee-like fut ecan alzo he
praoduced hv interesterification proc-
ess, chemically or enzymatically. For
instance, a cocog butter-like Mt hav-
ing triglyeeride composition and mell.-
ing profile comparable to that of cocoa
butter can he produced from
engymatically interesterificd palm

ein, Confectionery fats suilable Tor
butter eream filling in biscuits far in-
stance can alzo be prepared by means
af interesterification process. The
blends prepared for interesterification
are shown in Feble 8,

TABLE 9. CONFECTICHERS' BUTTER BY

INTERESTERIFICATION
Choices of Proportion (%)
Fais
1 2 i
Pl (IW. 10 25 o
PO (LY &) 25
PIDa (1w, 225 kg ik 375
FED 375
Melling Peint 500 340 a4 b 354
Belid Fat 1020 270 1110 1
126 274 4115 5
D an 21 106 Lz0
Drdn 15 If 1a

Far use as chocolate flavoured
coaling on iee eream bars and deep
frozen confeslions, palm or palm ker-
nel pil is nanally blended with other
liguid oils, such as ground nutoil, to
give the right phvzical behaviaur,

TRANS FATTY ACIDS FREE
IMITATION DAIRY PRODUCTS

I imitation dairy products, vegeta-
ble oilz are used Lo replace milk fat.
Theze productz wsually have bet-
ter kepping properties thoan those
containing butterfat, a particular
ndvantage derived from  palm il
s age,

Palm eil is used in "liHed™ milks,
as either milk or condensed milk
with or withoul sugar. Palm cil is
alsp used in coffee whiteners or eof-



Pepe 08 Bawed Filled il

Palng 001 Bazed fog Cream

Peite 0230 Bosed Tisitaiion Cheese =

fee creamer, presc pted either 1n
nowder or llqulr] form.

Palm oil and palm kernel oil are
glen a satigfactory alternative to mat-
Lerfat in ive cream. Teble Tl shows the
salid contents of theee oils and that of
butterfal for comparison.

Palin oil can also he used in making
imitation cheese, In making cheese, it
ig desirable to vse a fal blend contain-
ing same ghoert chain Maioy spidy aimi-
|a1 Lo butterfal heesuse parl of the

TABLE 100 S0LI0 FAT CONTEMT i) OF ICE CREAN FATS

Temperaturs (7C)

Produet —

- {1 3 Tl 24k 55 B
Fhid A6, 42  TRH 7o 4665 214 00
B L | TERG &n5 BlE 232 1&T &l
Fulteriat T1.A gEL - BLT dEg 2G50 150 A

1]



final characteristic flavour of cheese is
developed from these component. A
blend of 50% palm oil, 40% palm kernel
oil or coconut oil and 10% rapeseed oil
or soya bean o1l i1s recommended.

CONCLUSION

As can be seen, palm oil and its
products exhibit versatile characteris-
tics to enable them to be used in trans
fatty acidsfree food products. Such trans
fatty acids free food products will have
tremendous benefits to the consumer
and will go a long way towards promo-
ting healthy living.
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ABBREVIATION
PO = Palm oil SBO = Soya bean oil
POo = Palm olein CSO = Cottonseed oil
POs = Palm stearin RBO = Ricebran oil
PKO = Palm kernel oil RBD = Refined, bleached and deodorized
PKOo = Palm kernel olein NBD = Neutralized, bleached and deodorized
SFO = Sunflower oil Temp. = Temperature
RSO = Rapeseed oil SEC = Solid fat content
RSO(LE) = Rapeseed oil (Low erucic acid) SF1 = Solid fat index
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