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PA'DAHULUAN

Dr ldrmn- penggunaan minyak
srr mernh scbegai bahan baku minyak
!q b.ru dimulai pada mhun 1980
krdfr EFli tehrnngan pasokan kopra
16r- }[bzt ggEog rsal sawit secara
trru .lTel dircrima oleh konsumen
Ifun lzDt rbelumnya telah biasa

ryt-wh mtryat goreng asal kelapa,
b.btrn srr mi scbagian besar, sekitar
751- hchhen minyak goreng nabati
aorres* rti.,rkuti dari minyak goreng
ecrl seri

Urrrk mrrr4efarken ninyak goreng
&.'.g-t rrru Fng dapat diterima oleh
koslm- minvat sawit mentah diolah

SIFAT FISIKOKIMIAWI MINYAK GORENG SAWIT MERAH
DAh[ MINYAK GORENG SAWIT BIASA

Angga Jatmika dan Purboyo Guritno

ABSTRAK

-llin-t'olt 5srrit mentah ;*ang diekstrak dari mesokarp buah kelapa stnvit (Elaeis guineensis.
Lz-q-t neruNLnn lnhan nahati yang paling tinggi nrcngandung karotcnoidu. Sebugian besar
icrttcnoidttdi dalam minyak sawit mentah berupa.fi- tlan u-karoten vang tnentiliki aktiv'itas
wantanin -1 sangut tinggi. Untuk ntempertaltankan keberaclaan k(rroten ini pada produk
ntaraA sotit malu telah dikembangkcut proses pembuatan minyak goreng sav,it merah, jenis
rrrrrld larlril rang nwsilt kav-a karoten. Saat ini sudah tenlapat tigtt nucurtr nrctode pent-
aEan surso* goreng sawit merah vaitu l) dengan cara rafinasi kimirtyl,i dipadu dengan de-
,rilTIzer trwrensional. 2) rufinasi nenggrurukan distilasi molekuLer dut 3) rafinasi kimiart,i
tW tbrgan rour-v evaporator. Stfat-si.fat fisikokinilawi ntinyak goreng say,it nrcrah vang
.mb, deryan kctiga cara tersebut ntemiliki sifat fisikokimiavvi )'ang hanpir sama kecuali
.4{r lrcI arotrn dan kadar karuttennya. Dibarulingkan d.engun mint'ak goreng saw,it biusa,
lmrr-t'a. 3ttcrrt satit merah memiliki kotnponen beraktivitas sebugai prov,itaniln A rlan vita-
tw E tzrrp flaroten dan o+okoferol yuttg lebih tinggi. Karuktcr ini nembuot tninyuk
3raS lcrit twrah sngal baik dipandang dari segi kesehatan manus,ia.

\.rl bl : mrnl'al sawit. minyak goreng sawit merah, karoten

melalui beberapa tahapan proses pe-
murnian (rafinasi). Proses pemunlian
yang banyak diterapkan adalah rafinasi
secara fisik yang terdiri dari penghilangan
gum (degurnrnirg), pemucatan (bleach-
ing). dan deodorisasi (penghilangan bau).
Proses ini menghasilkan nrinyak sawit
murni (Refined, Bleached, Deodorized
Palm OiD yang selanjutnya difraksinasi
menglrasilkan RBD Palm Stearin dan RBD
Palm Olein. RBD Palm Olein dalam tulis-
an ini disebut minyak goreng sawit biasa.
Minyak goreng sawit biasa berwarna
kuning pucat dengan intensitas warna di-
ukur dengan Lovibond sel 5,25" mak-
sirnum 3 Red dengan kandungan karoten
sangat kecil.
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Sejalan dengan semakin disadarinya

peran penting karoten bagi kesehatan

manusia, menjelang memasuki dasawarsa

90-an mulai dikembangkan proses peng-

olahan minyak sawit kaya karoten yang

dinamakan minyak goreng sawit merah.

Pengembangan proses ini dilatarbelakangi

oleh tingginya kandungan karoten pada

minyak sawit mentah yang diekstrak dari

mesokarp buah kelapa sawit (Elaeis

guineensis, Jacq.), yaitu sebesar 500-700

ppm (5) yang 91,18% di antaranya mem-

pakan B-karoten dan a-karoten yang

mempunyai aktivitas provitamin A tinggi
(3). Sampai saat ini telah dikembangkan

tlga macam proses pengolahan minyak

goreng sawit merah yaitu 1) proses meng-

gunakan netralisasi kimiawi dipadukatt

dengan penggunaan deodorizer konven-

sional untuk menghilangkan bau' 2) pro-

ses menggunakan distilasi molekuler' dan

3) proses netralisasi kimiawi dengan ro-

ta6t evaporator untuk menghilangkan
bau. Proses nomor l) merupakan proses

pertama yang dipergunakan secara komet'-

sial untuk memproduksi minyak goreng

sawit merah. Proses kedua juga telah

digunakan secara komersial, sedangkan

proses yang ketiga telah dikembangkan

oleh Pusat Penelitian Kelapa Sawit (1).

Saat ini di MalaYsia telah beredar

dua merek minyak goreng sawit merah'

Di Indonesia, penggunaan minyak goreng

sawit merah sedang direncauakan untuk

diperkenalkan. Kedua merk minYak

goreng sawit merah tersebut diolah meng-

gunakan metode pertama dan kedua.

Pengembangan proses, penerimaan kon-
sumen. dan ketahanan simpan minyak

-qoreng sawit merah secara intensif telah

dikaii oleh Pusat Pcnelitian Kelapa Sawit
(7.8. dan 9). Diharapkan produk minyak
goreng sau'it merah tersebut dapat dite-
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rima oleh konsumen lndonesia menglngat

preferensi konsumen di Indonesia sudah

mulai bergeser ke aralt kesukaan terhadap

atribut produk yang rnendukung kesehat-

an. Penelitian Suprihartini (14) mengung-

kapkan bahwa kandungan gizi merupakan

salah satu atribut yang dijadikan kriteria

evaluasi utama bagi konsumen dalanl pe

ngambilan keputusan untuk membeli

minyak goreng. Perrelitian ini dilakukan

dengan maksud uutuk membandingkan

karakteristik fisikokinriawi minyak goreng

sawit biasa darr mrnyak goreng sawit

merah yang dihasilkan dari ketiga macam

proses yang disebut dr atas.

BAHAN DAN METODE

Bahan yang diPergunakan dalam

penelitian ini adalah minyak goreng sawit

biasa (MSB), miuyak goreng sawit merah

yang dibuat dengan proses pertama

(MM1), minyak gorertg sawit merah yang

dibuat dengan proses kedua (MM2), dan

minyak goreng sawit merah yang dibuat

dengan proses ketiga (MM3). MSB di-

peroleh dari pasar swalayan di Medan,

MM 1 dan MM2 diPeroleh dari Pasar

swalayan di Kuala Lumpur, Malaysia dan

MM3 dibuat di Pusat Penelitian Kelapa

Sawit, Medan (1).

Beberapa sifat llsikokimiawi minyak

ditentukan dengan metode-metode stan-

dar. Komposisi asam lemak minyak di-
tentukan secara kron'ratografi. Metil ester

asam lemak dianalisis dengan kromato-
grafi gas Shimadzu model GC-14B (Shi-

madzu Co., Jepang) Yang dilengkaPi

dengan detektor ionisasi nyala dan kolom
pak dengan GP 3%-231012% SP-2300

pada 100/200 Chrornosorb W, dijalankan
pada suhu kolom 200uC, suhu injeksi
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Sitat fisikokirniawi rninyak goreng sarvit nrerah dan n'rinvak sorcn.q, sa\\'rt braia

250"C, telnpel'atur detektor 230C, laju
alir nitrogen 50 rnl/nrenit. Luas area puu-
cak dan persentase relatif metil ester asam
lenrak ditentukall menggunakan inregrator
Shinradzu Chronratopack C-R6A. Bilang-
an iod ditentukan dengan metoda AOAC
Q). Kadar asam lemak bebas dau titik
keruh ditentukan menggunakan rnetode
AOCS (4). Kadar karoren ditentukau
dengan cara spektrofotometri (12). Kadar
vitanriu E MM I dan MM2 diperoleh dari
informasi yang tertel'a pada label. se-

dangkan kadar a-tokoferol MM3 dan
MSB merupakan hasil perneriksaan de-
ngan kroruatografi cair kinerja tinggi (l).
Viskositas ntinyak ditenrukau dengan
menggunakan Viskosimeter Ubbelohde
VHB-590-130R (Fisons Scientific Equip-
ment) pada suhu 28"C. Pengamatan aronla
dilakukan secara organoleptik oleh panelis
tidak terlatih dan didasarkan pada skala 3

poin ( I :arolna minyak biasa/ normal.
2:&roDt? rninyak agak tajam, 3:Aroma
minyak tajam).

HASIL DAN PEMBAHASAN

Parameter yang bersifat khas uutuk
menggambarkan sifat fisik minyak yang
berbentuk cair pada suhu ruang adalah ti-
tik keruh. Parameter ini sering dipakai
sebagai alat pengukur derajat kejernihan
dalam proses fraksinasi minyak sawit. Ha-
sil penganlatan titik keruh pada berbagai
sampel (MSB, MMl, MM2, dan MM3)
diperlihatkan pada Gambar l. Titik keruh
sangat dipengaruhi oleh kornposisi asam
lemak penyusun trigliserida di dalam
minyak. MM2 nremiliki titik keruh paling
rendah dibandingkan dengan minyak lain
n1'a. Hal ini diduga disebabkan oleh lebih

Gambar 1. Titik keruh tiga .;enis minyak
gorcr)g sawit mcrah clan rninyak
gorenq sawit biasa

sedikitnya kandungan trigliserida yall_s

bertitik leleh tinu,gi yaitu trigliserida pal-
mitat-oleat-palnrrl:rr (POP) dan palnritat-
oleat-stearat (POS). Mcnulut Srve e/ a/.

115 t. tri_eliseridrr uranta yang menye-
babkan kekerulran pada rninyak sawit
adalah trigliserid.r POP dan POS. Dugaan
ini didasarkan arirs hasil pengamatan kom-
posisi asan't lenuk yang rlemperlihatkan
bahwa kadar Asanr palnritat pada MM2
paling kecil (36.20To) (Tabel l). Baik
MSB maupuu ketiga jenis rniuyak goreng
sawit merah ntempunyai titik kerulr
kurang dari batas rnaksinrunt yaug diper-
syaratkan untuk nrinyak goreng, yaitu
10'c (13).

Menurut hasil pengamatan. viskositas
mirtyak tidak sebanding dengan derajat
ketidakjenuhan )/ang dicerrninkan oleh
besamya bilangln iod (Gambar 2 dan
Ganrbar 3). Ketrdaksebandingan ini dise-
babkan oleh adanya perbedaan proses
pengolahan minr ak tersebut. MSB darr
MM I yang didcodorisasi dengan steant
deodorizer tent\ ata memiliki viskositas
yang rendah, sedangkan MM2 dan MM3
yang masing-rna\rng dideodorisasi dengau
distilasi rnolekulcr dan rotont evaporator
nrenriliki viskosrras yang tinggi. Dari
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Gambar 2. Viskositas tiga jenis rninyak
goreng sawit merah dan

minyak goreng sawit biasa

hasil ini dapat dirryatakan bahwa de-

odorisasi dengan steam deodoriz.er lebih

efektif dalam mengurangi produk-produk
hasil oksidasi yang menyebabkan pening-

katan viskositas,

Hasil pengantatan komposisi asarn

lemak minyak (Tabel l) nternperlihatkan

bahwa MM I dan MM2 rnemiliki asam

lemak tidak jenuh yang tinggi dibanding-

kan dengan MSB dan MM3. Proses yang

diterapkan untuk pembuatan rnirtyak

goreng sawit merah merupakau proses

pengolahan MSB ),ang dimodifikasi pada

tahap deasidifikasi. pernucatan. dan deo-

dorisasi. Modifikasi tahapan proses-proses

tersebut sebenarnya tidak rnenyebabkan

perubahan komposisi asam lernak pada

nrinyak. karena nrodifikasi tersebut ter-

utarna ditujukan utttuk tetap luenlperta-

hankan keberadaan karoten dllarn

urinyak. Perbedaarr komposisi asatn le-

ntak yang teratrtati l'fabel l) diduga dise-

ballkan oleh perbedaatr oleitt mentah yang

digunakan. Olein tueutah yang dipergu-
nakau untuk rnenrproduksi MM I dau

MM2 merupakan hasil fraksinasi yang

dapat menghasilkan oleirt dengan bilangan

iod tinggi dibandingkan dengan olein yarlg

dipergunakan untuk hahan baku MM3 dan

MSB. MM2 yang rnenriliki kadar asarn

lemak tidak jertuh palirtg tinggi terrlyata

nremiliki bilangan iod yang terbesar. yaitu

60.1 gl2ll00g min)'ak (Garnbar 3 dan Ta-

bel I ). Hasil ini ntenegaskan kenlbali

bah'uva olcin mentah yang clipergunakan

dalam pemtrualart Mlvl2 diduga banyak

nrenganduug trigliserida yang tetap cair

dalam suhu dingin. 1'aitu trigliserida pal-

nritat-oleat-oleat (PoO). Menurut Swe a/

al. (15) olein yanS tncruputtyai srabilitas

untuk tetap cair pada penyirnpanan ber-

suhu dingin merniliki kadar trigliscrida
POO lebih besar.

!'$
9
'aa6
:2

;g)
;n

fabcl l. Kortrposisi asanr lernak (%) miryak goreng sarvit biasa dan nrinyak eoreng sawit meralt

,Asarn lenrak (% ) N,ISB N,,IMI I\4Ml Mlvl3

r\sam nrilistat t C l4:0)

,\saur palmitar (C- I 6:0)

..\\illll steAt'iit t C I lt:0)

..\sarn ;lca r t(' I li: I )

.\sanr lrnoleat rC l8:l t

0.94

39.32

3. l9

43.9r

12.64

0.86

37.09

3 _03

47 .t6

I1.86

0.95

36.2tt

2.61

47. ri.+

I 2.3-t

l.0r

4l .83

3.33

11.99

I1.84
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Gambar 3. Bilangan iod tiga jenis minyak
goreng sawit merah dan minyak
goreng sawit biasa

Kadar karoten minyak goreng sawit
merah (MM2, MM3, MM1) lebih dari 60

kali lipat kadar karoten pada MSB (Gam-

bar 4). Hasil ini memperlihatkan bahwa
ketiga proses yang dikembangkan terbukti
dapat mempertahankan keberadaan karo-
ten di dalam minyak. Penggunaan disti-
lasi molekuler untuk deasidifikasi dan de-

odorisasi pada suhu 150"C-170"C dan
tekanan vakum 20-25 x 10 3 torr terbukti
paling mampu mempertahankan ke-
beradaan karoten.

Hasil pengamatan memperlihatkan
bahwa kadar vitamin E minyak goreng
sawit merah minimum adalah 800 ppm,

Gamir -1 sTc-riil] :li3 _!en!S IT:i!'l\a\
3\\t: :I]3g |I: :..t\.h
3'.\:: :ti:a2

sedangkan pada MSB rninimum adalah

500 ppm. Pengamatan lebih rinci meng-
gunakan kromatografi cair kinerja tinggi
terhadap cr-tokofcrol menunjukkan bahwa
MM3 memiliki kadar 427 ppm, hampir
dua kali lebih tinggi dibandingkan dengan
kadar pada MSB yaitu 240 ppm. Dengan
mempergunakan data dari Padley et al
(11) diperkirakan MM3 dan MSB masing-
masing mempunvai kadar vitamin E se-

besar 1119 ppm dan 741 ppm. Menurut
Padley et al. (11r minyak sawit mengan-
dung vitamin E dalam bentuk cr-tokoferol,
y-tokoferol, 5-tokoferol, cr-tokotrienol,
dan B-tokotrienol Hasil ini memperlihat-
kan bahwa ketiga proses pembuatan
minyak goreng sawit merah, yang meng-
gunakan suhu lebih rendah dalam semua
tahap prosesnya. dapat mempertahankan
keberadaan vitarnin E dalam minyak
sawit. Pengamaran terhadap kadar asam
lemak bebas pada minyak-minyak yang
masih baru rnenrperlihatkan bahwa ka-
darnya kurang dari 0,1%, sehingga dapat

dikatakan baik MSB maupun minyak
goreng sawit merah memenuhi syarat un-
tuk digunakan sehagai miny'ak goreng.

Gambar 5 ntemperlihatkan skor rata-
rata penilaian panelis terhadap aroma
minyak. Gambar tersebut memperlihatkan
bahwa minl,ak g,)ren-g, sa'*'it merah mem-
punyai aroma vang lebih tajam dibandin_s-
kan den_san \lSU. Diantara ketiga jenis
minl'ak gorens : t\\ l[ nrerah. \1M3 mem-
punl'ai aroma \r:rs lebih ra3am dibandin_q-
kan denean \t\l dan \t\{1. Hasil anali-
sis sidik ragant memperlihatkan bahrva
ketaiaman ?rt-rrt.- \t\l I dan M\I2 tidak
L'*ertsda n\an {asil ini memperlihatkan
bihna proses .i:.r,lt-rrisasr dengan rotan'
e',dryrzior rrd.r,.. dapat secara keselu-
ruhan menshrl.r:iskan komponen volatil

t3r
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Gambar 5. Skor ketajaman aroma tiga lents
minyak goreng sawit merah dan

minyak goreng sawit biasa

penyebab bau pada minyak. Komponen

volatil yang terdapat pada minyak sawit

mentah adalah 2,2,6-trimetilsiklohek-
sanon, 3,3,5-trimetil sikloheksdienon,
nonanon, nonanal, etil bensoat, linalol,
trans-alo-ocimena, B-siklo-sitral, dan

ionol (10).

KESIMPULAN

Ketiga proses yang telah dikembang-
kan untuk pembuatan minYak goreng

sawit merah terbukti dapat memperta-

hankan keberadaan karoten dan vitamin E

(cr-tokoferol, y-tokoferol, b-tokoferol, ct-

tokotrienol, dan p-tokotrienol) di dalam

minyak dengan tetap mempertahankan si-

fat lainnya sehingga tetap layak dikon-
sumsi sebagai minyak goreng. Kandung-
an karoten dan vitamin E minyak goreng

sawit merah lebih tinggi dibandingkan
dengan minyak goreng sawit biasa.

Karakter ini merupakan salah satu keung-

gulan minyak goreng sawit merah dipan-
dang dari aspek nutrisi.
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Physicochemical properties of red cooking palm oil and
bleached cooking palm oil

Angga Jatmika and Purboyo Guritno

Abstract

Crude palm oil extracted from oil palm (Elaeis guinensis, Jacq.) mesocarp is the
one of vegetable oil that is rich in carotenoid. The rnajor carotenoid in red patm oil is p-
and a-carotene which has a high activiry of provitamin A. To keep thts high carotene con-
tent it has been developed a production process of red palm oil. At present there are three
methods to produce the red palm oil, namely : I) red palm oil produt'ed by chemical frac-
tionntion followed by odor removal using the conventional deodorizer, 2) red palm oil pro-
duced by fractionation using molecul.ar distillation, 3) red palm oil produced by chemical
fractionationfollowed by odor removal using rotary evaporatur as deodorizer. The physico-
chemical properties of red palm oil produced by those three methods were similar, except the
aroma and carotene content. Compared to the bleached cooking oil made from palm oil, the
red palm oil contains higher in p-carotene and a-tocopherol. With these characteristics, the
red palm oil is goodfor humnn health.

Keywords : palm oil, red cooking palm oil, carotene

Introduction

In Indonesia, the major usage of
crude palm oil as a raw material for
cooking oil was srarred in 1980 when
there was a shortage of copra supply (6).
Tbe cooking oil made from palm oil was
directll' accep@d by Indonesian consum-
ers which uaditionally consumed cooking
oil ori-einated from coconut. Furthermore,
ar presenr domesdcdty about 75% of the
vegaable cmklng oil are supplied by
cnde palm oil-

To be accepled by srxsumers, tbe
cru& patn oil has ro be prwessed inro

many refinery steps. The physical process
of refinery was commonly used. The first
step is degumming and followed by
bleaching. The final step of refinery is
deodorizing. The product is called re-
fined, bleached, deodorized palm oil. The
refined, bleached, deodorized palm oil is
then fractionated into the refined,
bleached, deodorized palm olein
(RBDPO) and refined, bleached, deodor-
ized palm stearin (RBDPS). In this paper,
the RBDPO is referred ro as the bleached
cooking palm oil. This rype of bleached
oil hes the color intensity of 3 red meas-
ured bv Lovibond cell of 5.25 inches
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and the carotene content is too small.

In the line with the awareness of the

role of carotene for the human health, in

the beginning of 90's a process of cook-

ing oil production based on palm oil

which is rich in carotene content was de-

veloped. The product was latter called red

cooking palm oit. The background of this

process development is to preserve the

high carotene content of crude palm oil
which is extracted from the mesocarp of
Elaeis guineensis Jacq. fruit. The crude

palm oil contains about 500 - 700 ppm

carotene (5) where 91.18% of it is a p-

and ct- carotenes which have a high

provitamin A activity (3). Up to know,

there has been three developed processes,

i.e. ' 1). chemical neutralization process

followed by odor removal using conven-

tional deodorizer; 2). molecular distilla-

tion process; 3). chemical neutralization

process followed by odor removal using

rotary evaporator. The first process is the

first commercial process to produce red

cooking palm oil. The second process is

also used for commercial production of
the same product while the third process

Itas been developed by Indotlesian Oil

Palm Research lnstitute (1)

At preseltt, in MalaYsia two brand

names of red cooking palm oil have been

available in the market. In Indonesia, the

consumption of red cooking palm oil is

being introduced. These two brands are

respectively processed using the first and

second method rnentioned above. The

process development, general collsumer

acceptance, and storage stability of red

cooking palm oil have been intensively

studied by Indonesian Oil Palm Research

Institute (7,8. and 9). It is expected that

the such product can be accepted by Indo-

nesian consumer realizing that the people

tend to shift their preference to the health-

ful products. A study by Suprihanini (14)

reported that nutrient content is one of
product attribute used as criteria of the

people before deciding to purchase a par-

ticular cooking oil. The objective of the

research was to study the physicochemical

properties of red cooking palm oil and the

bleached cooking Palm oil.

Materials and Methods

The materials used in this research

were bleached cooking palm oil (MSB)'

red cooking palm oil which was processed

using the first process mentioned 'in the

introduction part (MM1), red cooking

palm oil which was processed using the

second process mentioned in the introduc-

tion part (MM2), and red cooking palm

oil which was processed using the third

metltod process rnentioned in the intro-

duction part (MM3). MSB was purchased

front supermarket in Medan, Indonesia

while MM I and MM2 were Purchased
fionr Kuala Lumpur, Malaysia. MM3 was

produced by Indonesian Oil Palm Re-

search lnstitute (l).
Several physicochemical properties

of MSB, MMl, MM2, and MM3 were

analyzed by standitrd method. Cornposi-

tion of fatty acid was determined by

chromatography. Fatty acid methyl ester

was analyzed using gas chromatography

model GC-l48 (Shimadzu Co.. Japan;

equipped with flarne ionization detector

and packed coluntn with GP 3 %-231012%

SP-2300 at 100/200 Chromosorb W. op-

erated at columlt tenperature of 200"C.

and nitrogen flow rate of SOml/nin. Peak
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area and percentage of relative fatty acid
methyl ester were measured using inte-
grator of Shimadzu Chromatopack C-
R6A. Iodine value was determined using
AOAC method (2). Free fatty acid content
and the cloud point were determined using
AOCS method (4). Carotene content was

measured using spectrophotometric
method (12). Vitamin E content of MMI
and MM2 was obtained from information
labeled on the package of MMI and

MM2. respectively. While c-tocopherol
content of MM3 and MSB was measured

using HPLC ( I ). The viscosity of four
rypes of oil used in this research was de-
tennirted using Ubbelohde viscometer
VHB-590-130R (Fisons Scientitic Equip-
ment) at the temperature of 28"C. Aroma
of these cooking oils was evaluated b1'

untraiued testers using organoleptic test
procedure and the aronta score was based
on 3 point scale (l : aron)a is normal, 2
: arorna is slightly sharp. and 3 : aroma
is sharpt.

Itesults and Discussion

The cloud point is a unique parame-
ter rvhich can be used to described the
physical propefties of the oil which is in
the liquid fornr at the room ternperature.
This parauleter is usually used to describe
the degree of clearness of palm oil frac-
tionation process. Cloud point is influ-
enced bv the cornposition of the fatty acid.
The cloud point of the samples (MSB.
MMl. MM2. and MN{3) was presented in
Figure | . lvt lvl2 has the lowesr cloud
point. This is due ro dre fact rhar dre

\{\11 possesses rhe lowesr high melring
point rngh'cende conrenr rlhich is pdmi-

Figure l. Cloud point of three type red

cookirrg pahn oils and bleached
cooking pahn oil

tic-oleic-palmitic (POP) and palmitic-
oleic-stearic (POS) compared to MSB,
MMl, and MM3. According to Swee et

al. (15). major triglycerides cause the

cloudiness of the palm oil are POP and

POS triglycerides. This finding was based

on the palmitic acid content of MM2
which was the lowest among other sam-
ples (36.20%) (Table l). The cloud point
of all samples was still under the standard
nraximurn requirement based on Indone-
sian Natiornl Standard (SNl) for cooking
oil rvhich is l0'C (13).

The results showed that the viscosity
of the oil decrcased as the degree of un-
saturated fatty acid increased which can
be seen from the value of its iodine value
(Figures 2 and 3). This was due ro the dif-
ferences in the nrethod of production pro-
cess of these type oils. MSB and MMI
deodorized using steam deodorizer have
lower viscosity product than that of MM2
and MM3 which were processed using re-
spectively molecular distillation and rorary
evaporator. Bascd oll findings. among
othcr odor remo\ al nrethods the steam de-
odorizer was rhe nrost effective to reduce
chemical substarn*es produced during

I

9-
I

8t

7t
.r 6+

E s1
O)
_o 4{
=l€ s+

2+
I

1t
I0+

,
t

,
l

V



I

Angga Jatmika and Purboyo Guritno

Figure, 

"i',,.",,,;:,,n,..;;. 
red cooking

palm oils and bleached cooking
palm oil

oxidation process which influences ou in-

creasing the viscosity.

MM I and MM2 had higher unsatu-

rated fatty acid than that of MSB and

MM3 (Table 1). A process applied to

produce the red cooking palm oil is a

similar process to produce the MSB ex-

cept the rnodification in the deacidifica-
tion. bleaching, and deodorization proc-

CSSCS.

These modified processes generally
did not change the composition of fatty
acid but the rnodified processes were in-
tended to preserve the carotene content in
the oil. The differences in the composition
of fatty acids as shown in Table I were

mainly due to the differences in physical

properties of crude olein used to produce

MMI and MM2. The crude olein used to

produce MM I and MM2 was obtained

fronr the fractionation of crude palm oil
having higher iodine value compared to
the crude palm oil used to produce MM3
and MSB. MM2 having the highest un-

saturated fatty acid content had the highest

iodine value (60.1 gl2ll}0g oil) (Table I
and Figure 3). This result confirmed that

the crude olein used for preparation of
MM2 was assumed to contain triglyceride
which is in liquid form at low tempera-

ture. This type of triglyceride is palmitic-
oleic-oleic (POO). According to Swee er

al. (15), crude olein which maintains in
liquid state at low temperature tends to
have higher POO triglyceride content.

The carotene colltent of MM 1, MM2
and MM3 was 60 times higher than that

of MSB (Figure 4\. This result showed

that the three dift'erent processes used to

produce MMl. MM2. and MM3 proved

that they can preset've the carotene con-

tent in the product. Red cookirtg palm oil
processed using molecular distillatiou tor
deacidification and deodorization at the

operatin-e temperature of I50'C-170"C and

vacuum pl'essure of 20-25 x l0'r torr has

capabilities to keep the carotene existence.
t,

Table 1. Fatty acid composition (%) of red cooking palm oil and bleached cooking palnt oil

Fatty acid MSB MMI MM2 MM3

Myristic acid (Cl4:0)

Palmitic acid (Cl6:0)

Stearic acid (Cl8:0)

Lauric acid (Cl8:l)

Linoleic acid (Cl8:2)

0.94

39.32

3. r9

43.91

t2.64

0.86

37.09

3.03

47.t6

I 1.86

0.95

36.2r)

2.67

47.84

t2.31

l.0l

41 .83

3.33

4t.99

I r.84
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Figure 3. Iodine value of three
cooking palm oils and

cooking palm oil

ItM3

Upe red

bleached

MSB lt|Ml MM2 MM3

Figure 4. Carotene content of three type red
cooking palm oils and bleached
cooking palm oil

The results showed that the vitamin
E content of MMI and MM2, and MM3
w:rs at least 800 ppm, while vitamin E of
MSB was about 500 ppm. More detail
determination of o-tocopherol using High
Performance Liquid Chromatography re-
vealed that cr-tocopherol content of MM3
was 427 ppm which was almost double a-
tocopherol of MSB (240 ppm). Based on
data after Padley et al. (11), it is expected
that the vitamin E content of MM3 and
MSB were l1l9 ppm and 741 ppm, re-
spectively. According to Padley et al.
(l t1. vitamin E of pdm oil consist of tr-
tcqherol. y+aopherol, 6+aopherol. a-

tocotrienol, and p-tocotrienol. These re-
sults showed that the process used to pro-
duce the three red cooking palm oils with
the moderate operating temperature during
the process could preserve the tocopherol
and tocotrienol as high as possible in the
oil. Free fatty acid of MMl, MM2,
MM3, and MSB was less than 0.1 Vo

meaning that those oils were in agreement
with the standard requirement of cooking
oil.

All of the three types of red cooking
palm oil had sharper aroma than that of
MSB. (Figure 5). MM3 had the sharpest
aroma. There wai no significant differ-
ence benween aroma of MMI and aroma
of MM2. This result showed that the de-
odorization using the rotary evaporator
did not completely extracted volatile mat-
ter causing the sharpness aroma in the oil.
The volatile matter contained in the crude
palnr oil is 2,2,6-trimethylcyclohexanone.
3,3,5-trimethylcyclohexdienone, nonano-
ne, nonanal, ethyl benzoate, linalol, trans-
allo-ocimene, p-cyclocitral, and ionol
(10).
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Figure 5. Aroma sharpness of three type red

cooking palm oils and bleached
cooking palm oil
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Conclusions

The three different processes to Pro-

duce the red cooking palm oil showed that

those processes can highly preserve the

carorcne content and vitamin E content

(a-tocopherol, 1-tocopherol, 6-tocopherol,

ct-tocotrienol, and p-tocotrienol) and

still keep the other propefties in order to

be consumed as regular cooking oil. The

carotene and vitamin E contents of the red

cooking palm oil were vely high com-

pared to the bleaclred cooking oil. From

the point of nutritional aspect, this char-

acteristic is one of the advantages of red

cooking palm oil.

-' 
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