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FORMTJLASI MARGARIN KAYA PROVITAMIN A
DARI MINYAK SAWIT MERAH

{,ngga Jatmika

ABSTRAK

Penelitian mengenai pemanfaatan lebih lanjut dari trtinyak sawit nterah telah clilakukan
di Pusat Penelitian Kelapa Sau'it. Tuiuan penelitian ini udulah untpk nenemukan formula
tertentu dalam pembuatan nnrgarin kaya provitamin A ttari ntinl,rtk sawit merah. Hasil
penelitian ini menuniukkan bahwa minyak sawit merah ttapat 4ijarlikttn sebagai bahan baku
margarin kaya provitamin A. Margarin kaya provitantin A dapat clibuat dengan komposisi
minyak nnrgarin terdiri dari stearin 29,079%, ntinyak sawit yang dimurnikan, dipucatkan,
dan dideodorisasi 24,3857o, minyak inti sawit Il,04l%, dan minyak sawit merah 34,0U%.
Penguiian kesesuaian sifat margarin tersebut memperlihatkan bahwa ritik teteh dan kompo-
sisi asam lemak margarin hnsil formulasi tidak.iauh berbeda dengan titik teleh dan kompo-
sisi asam lemak margarin acuan. Kadar karoten margarin hasil formulasi adalah g4 ppm.
Karoten tersebut sebagian besar mempunyai aktivitas provitamin A

Kara kunci: margarin, provitamin A, minyak sawit meralr
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PENDAHT]LUAN

Masyarakat Indonesia, terutama ma-
syarakat yang tinggal di daerah perkotaan,
banyak yang telah terbiasa mengkonsumsi
margarin. Konsumsi margarin di Indone-
sia cenderung meningkat selama dasa-
Tarsa l99G.an. Peningkatan konsumsi
tersebu diimbangi oleh peningkaran pro-
dutsi- S€lama periode 199l-1996 pro-
duksi margarin Indonesia rah-rata me-
ningkel dcngan laju peningkatan sebesar
15.02 % (41.

Minyat savir dan minyak inti sawit
besena fraksi-fratsinya bauyak digunakan
untuk pembuann margarin. Margarin
merupakan prduk emulsi dengan tipe
emulsi air di dalam minyak yang dibuat
dari minyak den lemak pangan. Menurut
definisi Codex. margarin harus me-
ngandung minyak tidak kurang dan 8O%

dan mengandung air tidak lebih dari 16To.
Pembuatan margarin dilakukan dengan
cara membuat entulsi antara fase minyak
dengan fase air. Emulsi tersebut ke-
mudian dikristalkan sebagian melalui pro-
ses pendinginan secara cepat yang dilan-
jutkan dengan proses plastisisasi atau
teksturisasi (6).

Bahan baku utama dalarn pembuatan
margarin antara lain adalah campuran
minyak yang membentuk fase minyak, air
dan atau susu yatrg membentuk fase air,
dan emulsifier. Disamping itu seringkali
ditambahkan bahan lain misalnya vitamin.
Vitamin yang biasanya ditambahkan da-
lam margarin adalah vitamin A, D, E, dan
K. Bila dapat dibuat formulasi margarin
yang mengandung karoten yang memiliki
aktivitas provitamin A maka penambahan
vitamin A dapat dikurangi arau bahkan
ditiadakan. Berdasarkan latar belakang
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ini. penelitian ini dilakukan unnrk mene-

tapkan formulasi margarin kaya provita-
min A yang dibuat dari minyak sawit

melah.

BAHAN DAN METODE

Bahan

Bahan yang dipergunakan dalam

formulasi margarin kaya provitamin A ini
adalah minyak sawit merah, minyak inti
sawit, stearin, minyak sawit yang telah
dimurnikan, dipucatkan, dan dide-
odorisasi. susu bubuk tanpa lemak, ga-

ram. dan emulsifier. Minyak inti sawit,

stearin, dan minyak sawit yang telah di-
murnikan. dipucatkan, dan dideodorisasi
diperoleh dari PT Pamina Adolina, PT
Perkebunan Nusantara IV. Sumatera
Utara. Minyak sawit merah dibuat dari
olein mentah yang dihilangkan gumnya

dengan asam fosfat dan dinetralisasi de-
ngan NatCO3 menurut cara yang telah
dikembangkan oleh Pusat Penelitian Ke-
lapa Sawit (1). Produk margarin yang di-
jadikan acuan adalah margarin meja
komersial buatan Indonesia.

Metode

Penelitian ini dibagi menjadi tiga
tahapan yaitu I ) tahap penentuan formula
minyak margarin dengan model linear
programming menggunakan program Lin-
ear Interactive Discrete Optintizer (5), 2)
tahap pembuatan minyak margarin berda-
sarkan formula tersebut, dan 3) tahap
pembuatan margarin. Hasil olahan pro-
gram LINDO yang dipergunakan untuk
keperluan formulasi minyak margarin
adalah nilai optimal variabel. yang dalam
hal ini merupakan jumlah masing-
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masing bahan baku yang disarankan un-
tuk formulasi minyak margarin.

Pembuatan minyak margarin (fase

minyak) dilakukan dengan cara pencam-
puran. Sedangkan, pembuatan margarin
dilakukan menurut metode Vaisey-Genser

dan Vane (3). Sifat fisikokimia yang di-
pergunakan untuk keperluan pencocokan

dengan margarin acuan adalah titik leleh
dan komposisi asam lemak. Titik leleh di-
analisis menurut metode AOCS Cc l-25
(2) dengan mempergunakan tabung ka-
piler. Komposisi asam lemak dianalisis
dengan kromatografi gas. 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%-23lol2Vo SP-2300
pada 100/200 Chromosorb W yang di-
jalankan pada suhu kolom 20ffC, suhu

injeksi 250oC, suhu detektor 230oC, laju
alir 50 ml nitrogen/menit. Luas area pun-
cak dan persentase relatif metil ester asam

lemak ditentukan dengan menggunakan
integrator Shimadzu Chromatopack C-R6-
A. Selain titik leleh dan komposisi asam

lemak juga dilakukan analisis kadar karo-
ten dengan metode spektrofotometrik (8).

HASIL DAN PEMBAHASAN

Hasil pengamatan sifat-sifat margarin
acuan dan minyak-minyak yang digunakan
sebagai bahan baku dalam formulasi
minyak margarin disajikan pada Tabel l.
Berdasarkan komposisi asam lemaknya
maka minyak margarin acuan dapat
didekati formulasinya dengan cara men-
campurkan secara langsung berbagai ba-
han baku yang digunakan.
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Formulasi margarin kaya provitamin A dari minyak sawit rnerah

Tabel Sifat-sifat minyak acuan dan ak-minyak bahan baku formulasi
Minyat

Sifat rnargann
acuan dipucatkan, dan

dideodrlrisasi
Komposisi
asam lemak
(%'t:

- C l0:0

- C l2:0

- C l4:0

- C 16:0

- C l8:0

- C l8:l

- C l8:2

Titik leleh ("C)

Minyak
)teann

Intt sawtt

Minyak sawit
dimurnikan. Minyak sawit

merah

5,ffi27

3,0003

47.2357

1,0935

45,1169

4,4245

38,7t43

10,6610

34,75

0,7990

39.4739

3,4925

44,5404

tt,6284

3,4320 1,1949 16,3761

42,3213 56,9467 9,5752

4,0154 3,6113 2,ggg3

34,9971 30,3654 17,9960

9,6415 7,9glg 2,9230

42,75 49,75 26.75

'Titik leleh nriny 
r

Bahan-bahan baku tersebut tidak perlu margarin harus mengandung minyak sawit
dimodifikasi terlebih dahulu. Asam lemak merah sekurang-kurangnya sebesar 30%.
minyak margarin acuan terdiri dari asam Untuk menetapkun nltri optimal sim-
lemak dengan rantai karbon berkisar dari pangan kadar asam lemak agar jumlah
12 sampai dengan 18 dan didominasi oleh semua bahan baku yang disarankan untuk
asam palmitat dan oleat. Semua asam le- formulasi minyak margarin mendekati
mak tersebut terdapat pada bahan baku 100% dilakukan u.;i coba model dengan
yang akan dipergunakan untuk formulasi. simpangan kadar asam lemak 0,l; 0,2;Hasil penelitian sebelumnya (5) 0,3; 0,4; dan 0,5% (Tabel 2). Dengan
memperlihatkan bahwa komposisi formula simpangan 0,1: 0,2; 0,3; 0,4: dan 0,5vo
minyak margarin yang disarankan tidak maka jumlah semua bahan baku yang di-
menggunakan minyak sawit merah sebagai sarankan unuk formulasi mi'yak marga-
salah saru komponennya. oleh sebab itu, rin bernrrut-turut adalah 93,599; 96,041;dalam formulasi kali ini dimasukkan 95,707:99,609; dan l00,gg9%. Berda_
fun-esi kendala tambahan yang dirujukan sarkan hasil ini maka dapat dinyatakan
agar minyak sawit merah digunakan untuk bahwa simpangan kadar asam temat< yang
formulasi minyak margarin. Dalam hal oprimal adalah 0,4% dengan komposisilni ditetapkan bahwa formula minyak formula minyak margarin yung disarankan

terdiri dari stearin 27 ,637 %, minyak sawit
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)'aug dimunrikan. dipuclrtkan. datt dide-

odorisasi 29,412',"i' . rninyak inti sawit

12.559%. dan mirtyak sirwit lnerah

30.000%.
Prinsip utalna dalani iriLmulast mar-

garin kaya provitamin A adalah mema-

sukkan rninyak sarvit tttcrllt dalam for-
rriulasi sebesar-tre sarnya. Natttun. hasil

uji coba nodel ('tabel 2) rncntperlihatkan

bahwa minyak sau,it merah yatlg diguna-

kan hanya sebesar 30% rvalaupun di da-

lam fungsi kendala ditctapkart sekurang-

kurangnya 30% (RPO > 0.30). Berdasar-

kan hal ini, dilakukan uii ctrba model

den-ean fungsi kendala yang nremung-

kinkan dinrasukkann)/a minyak sawit

rnerah dalam jumlah yang lebih besar,

yaitu 3I%, 32%. 33% dan seterusnYa
(Tabel 3).

Tabel 3 utctuperlihatkan bahwa de-

ngan menrasukkau minyak sawit merah

dalanr f ormulasi berturut-turuL seb'anyak

31. 32. 33. 3-1. rlan 35% ntaka jumlah

semua bahau baku yall-q disarankan untuk

formulasi miny,4p tnar-eat'itt berturut-turut
adalalr 99.333: 99.057: 98.781: 99.505:
dan 98,229%,. Berdasarkan hasil ini maka

dapat dinl'atakan bahwa .iurnlah nraksimal
minyak sawit rrrcrah yang dapat di-eunakan

dalanr fonnulasi adalah 34% clengatt kom-
posisi fonnula rniuyak urargarin ),ang di-
sararrkarr terdiri dari stearut 29.079%,
nrinvak sar,r,it yaug dimurnik:rn. dipucat-

karr. dan dideodorisasi 24 ,385%, minyak
irrti san,it l1 .0417o, dan miuyak sawit

rnelah 3-1.000%.

Penqanratarr lebih seksanra terhadap
Tabel 2 mempellihatkan baltwa penam-

bahan jumlah rninyak sawit nrerah menye-

babkan pengurangan jumlah minyak sawit

vang dimurnikan. dipucatkan. dan dide-

odorisasi dau urinl'ak inti sau,it. Pengu-
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rangan jumlah rninyak sawit yang di-
murnikan, dipucatkan, dan dideodorisasi

diperkirakan tidak akan banyak mempe-

ngaruhi mutu margarin. Namun, pengu-

rangan jumlah minyak inti sawit diperki-
rakan dapat mempengaruhi mutu margarin
bila jumlah minyak inti sawit yang digu-
nakan dalam folmulasi kurang dari l0%.
Minyak inti sawit berpengaruh terhadap

kecepatan rneleleh margarin di dalam

mulut (7). Hal ini juga memperkuat

alasan untuk membatasi penggunaan

minyak sawit merah dalam formulasi
minyak margarin maksimal adalah 34%.

Berdasarkan komposisi formula
minyak margarin yang didasarkan atas ha-

sll linear programmlng LINDO dilakukan
pembuatan minyak margarin (fase

minyak) dengart cara pencampuran.

Selanjutnya fase minyak ini dibuat men-
jadi margarin dengan campuran bahan

lainnya. Komposisi margarin terdiri dari
minyak margarin (fase minyak) 89,319%,
susu bubuk tanpa lemak 2,627 7o, air
7 .881%. serta garam dan emulsifier
0.r73%.

Hasil penelitian memperlihatkan
bahwa komposisi asam lemak dan titik
leleh margarin hasil formuiasi tidak jauh
berbeda dengan komposisi asam lemak
dan titik leleh nrargarin acuan (Tabel 4).
Sedikit penyimpangan dalam komposisi
asam lemak mungkin disebabkan oleh
adanya fungsi kendala yang ditambahkan
yaitu keharusan menggunakan minyak
sawit merah, selanjutnya perbedaan kom-
posisi asam lemak ini menyebabkan per-
bedaan titik leleh. Kadar karoten, yang
sebagian besar rnemiliki aktivitas provita
min A, pada margarin hasil formulasi
adalah 84 ppm.
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Tabel l. Pengaruh simpangan kadar

Formulasi nrargarin kaya provitamin A tlari nrinyak sarvit rneralr

inyak margarin vane di
maslng-masing asam lernak terhadap komposisi formula
rankan

l9_s

)
I

f

)

I

(.

/
)\

)

I
t

F

mrn_rak sawit nrerah

I

J

m margarm sar
a-n

dar rnasrng-
masrng asam

lcnrak

0.1

I

Fungsi tujuau dan fungsi kendala

Konrposisi
lbnnula nrirryak
nrargailtr yang

disarankarr
Fungsi tujuan : Maks. atau Min. Z: lOo0sr+ l500RgD+2s(DpKo+3(xnRpo
Fungsi kendala : SI + RBD + pKO + RpO : tOO
RPO > 0.3
0.0s3.mO3PrKOsO,I
5.5s47 .2357 PKO<s,7

2.4

35. r

ST :26.272%
RBD=33.995%
PKO =3.333 .Z,

RPO=-']0.(XX)%

0.2

0,3

sleann:

;

I

0.4

0.5

Fungsi tu.juan : Maks. atau Mir
Fungsi kendala : .SI + RBD + pKO + RpO : 100
RPO > 0.3
0.0<3.0003PKosO.2
5.4<47,2357 PKO<s.8
3. 2< I . I 849.Sr+ I .0835R8D + t6.37 6t p KO+ 0. 7990Rpo<3. 6
42. I s56.84675r+ 45. I I 69RBD + 8, 5 7 52 p K O + 39 .47 39 R p O<12. 5
3 . 8 <3. 6 I 13 ST + 4. 4245 RB D + 2.8983 p KO + 3 .4925 R p Os4 .z
34. 8 <30.3654.Sr+ 3 8. 7 I 43RBD + t7 .98ffi p K o + 44. 5404 R p O33 5 .2

Os9.tt

ST:28.118%
RBD:31.257%
PKO:6.666'X,
RPO:30.(xX)%

Fungsi tujuan : Maks.
Fungsi kendala : ST +
RPO >O.3
0.0<3.0m3PKOs0,3
5.3<47.2357PKO<s,9
3. I < I . I 849str+ I . 0835nBD + | 6.37 6t pKO + 0.7 ggORpO<3 .7
42 .Os56.84675r+ 4-5. I I 69RBD + 8. 5 7 52 p K O + 39,47 39 Rp O<42.6
3. 7s3, 6 I | 3 ST + 4, 4245 RBD + 2,8983 p KO + 3 . 4925 R p O <4.3
34.7<30.3654.5r+38.7 l43RBD + t7,9860pKo + 44.5404Rpo<35.3

9.9

ST :25.269%
RBD:-'13.73()%
PKO:6.708%
RPO:30.0(X)%

I.ungsi tujuan : Maks. atau Mil
Fungsi kendala : S2" + RBD +
nPo > 0.3
0.0<3,0003PI(O<0.4
5 .2<47 ,2357 PKO<6.0
3, 0s I . I 849Sr+ 1,0835R8D + | 6,37 6l pKO+ 0. 7990RpO<3. 8
4l .9<56.84675r+ 45. I l69RBD + 8,5 752pKO +39 .473gRpO<42.7
3. 6<3. 6 I t3 ST + 4, 424 5 R B D + 2,8983 p KO + 3, 4s2 5 R p O!4,4
34,6<30,3654.Sr+38.71 43RBD + r7,9860pKo + 44.5404Rp2s35.1

osl0.0

ST : 27.637c1,

RBD:29.412%
PKO= 12.559'/0
RPO:-10.0(X)%

ruf rB,rr lu.tuan : MaKS. arau Nutr. L: luruJr+ l500RBD+2S(lopKo+ lm0Rpo
Fungsi kendala: SI+ RBD + pKO + RpO: 100
RPO >0.3
0,0<3.0003PI(os0..5
5 .t<47 ,2357 PKO<6.1
2,9s l, I 849Sr+ l,0835RBD + I 6,376 I pKO + 0,7gsoRpos3.s
4 l . 8 < -56, 8467.5r+ 4-s. l l 69RBD + 8. 5 7 52 p K O + 3s . 47 39 R p os12.t4
3. 5<3. 6 I | 3 ST + 4.4245 RBD + 2.8s83 p KO + j.4s2S R pO!4.s
34. 5 539. 3 6545r+ 3 8, 7 I 4 3 R B D + | 7 .9860 p K O + 44. 5404 R pO:(3 

-5 . -5

ST:31.4e3%
RBD:2(t,482t/,,
PKO:12.914'/o
RPO:-10.(X107

nl \A\vl



alslate a mlnYaK margarln
Junrlalr rnirryak

sawit rncralr
lc/o) Fungsi tu.juarr dan tungsi kendala

Konlposrsl
formula minyak
margann yang

disarankarr

3l
Furrgsi tujuan : Maks. atau Min. Z: l000Sf+ I500RBD+2500PKO+300ORPO
Furrgsi kendala : ST + RBD + PKO + RPO : 100

RPO > 0.31
0.0<3.0003Pr(o<O,4
5,2<47 ,2357 PKO<6.0
3.0< 1 . 1 849.Sr+ I,0835R8D + t 6,37 61 P KO + 0, 7990RPO<3, 8

4 l, 9<56, 84675r+ 45, I I 69RBD + 8, 57 52 P KO + 39,47 39 RPOS42,7
3, 6< 3, 6 1 t3 ST + 4,424 5 RB D + 2,8983 P KO + 3,4925 RP O<4,4
3 4. 6<30, 365 4ST + 38.7 | 43 RB D + t7,98ffi P KO + 44,5404R P O<3 5,4
9 .2<7 .99 t8 ST + I 0. 66 I 0RBD + 2.9230 P KO + | | .6284R PO< I 0. 0

sT : 27.998%
RBD:28,156%
PKO= 12,180%
RPO:31,000%

32
Fungsi tujuan : Maks. atau Min. Z: l000Sf+ I500RBD +21(fiPKO +3000RPO
Furrgsi kendala : ST * RBD + PKO + RPO : 100

RPO > 0.32
0.0<3.0003Pro<O.4
5.2<47 .2357 PKO<6.0
3.0< l .l849Sr+ l.0835RBD + L6.376tPKO+0.7990RPOS3.8
4 l . 9<-56. 84675r+ 4-s. I I 69RBD + 8 .57 52 P K O + 39.47 39 R PO<42.7
3. 6<3. 6 I t3 ST + 4.4245 RB D + 2,8983 P KO + 3,4925R P O<4. 4

34. 6<30, 3654Sf + 3 8. 7 I 43 R B D + 17 .98ffi P KO + 44 .540/'R POs35..1
9.2s7.99 I 8Sr+ 10.66 l0R BD + 2.9ZnPKO + I l .6284RPOS l 0.0

sT: 18.358%
RBD:26,899%
PKO: ll.8O0%
RPO:32,000%

33
Furrgsi ruiuan : Maks. auu Min. Z: l000.Sf+ I500RBD+2sffiPKO- 3000RPO
Fungsi kendala : J[ + RBD + PKO + RPO : 100

RPO > 0.33
0.0s3.0003PI(o<0.4
5.2<47 .2357 PKO<6.0
3.0< I . I 849Sr+ l . 0tr35RBD + | 6.37 6r P KO + 0. 7990RPO<3. 8

4 r, 9<56. 84675r+ 45. I I 69R8D + 8, 57 52 P KO + 39,47 39RpO<42,7
3 . 6< 3 . 6 l t3 ST + 4. 4245 RB D + 2,8983 P KO + 3,4925 R P Os4,4
34. 6s30. 3654.5r+ 3 8. 7 l 43RB D + r7 .9860 PKO + 44,5404RpO<35,4
9, 2< 7, 99 I 8Sr+ l 0, 66 l 0R B D + 2,9230 P KO + | t,6284R pO< I 0. 0

ST : 28.718%
RBD:25.o42%
PKO: rr.42lYo
RPO:33.000%

34
Fungsi tujuan : Maks. atau Min. Z: l000sf+ I500RBD +2500PKO +3000RPO
Furrgsi kendala : .ST * RBD + PKO + RPO : 100

RPO >0.34
0.0<3.0003PI(o<0,4
5,2s47 .2357 PKO<6,0
3.0< l, I 849Sr+ l, 0835RBD + t6,37 6t p KO + 0. 7990RpO<3. 8

4 l, 9<56. 84675r+ 45. I I 69RBD + 8, 5 7 52p KO + 39,47 39RpO<42.7
3 . 6<3, 6 I t3 ST + 4,424 5 RB D + 2,8983 p KO + 3,4925 Rp O<4,4
34, 6<30, 3 65 4 ST + 38,7 | 43 RB D + 17,9860 p KO + 44, 5 404R p Os3 5 .4
9, 2 <7, 99 I 8Sr+ l 0, 66 I 0RBD + 2.9230 p KO + | | .6284RpO< I 0.0

ST :29,079Vo
NBD:24,385%
PKO:ll,04l %

RPO:34.000%

35
Fungsi tu.iuan : Maks. atau Min. Z: l000ST+ LSO0RBD+250OPKO+3000RPO
Fungsi kendala : S7'+ RBD + PKO + RPO : 100
RPO > 0.35
0.0s3.0003PKo<0,4
5.2s47 .2357 PKO<6.0
3.0<l, | 849Sr+ l,0835RBD +t6,3761pKO +0.7990RpO<3,8
4 l . 9<56, 84675r+ 45, I I 69RBD + 8. 57 52 p KO + 39.47 39R pO<12.7

3. 6<3 . 6 I t3 ST + 4. 42 4 5 RB D + 2,8983 p KO + 3,4925 R p O<4,4
3.1 . 6<30. 365 4 ST + 38.7 | 43 RB D + t7,9860 p KO + 44j404Rp Os35,4
9. 1s7, 99 1 8.t7+ 1 0, 66 1 0R8D + 2.9230 pKO + I I, 6284RpO< 1 0.0

ST :29.439%
RBD:23,128%
PKO:10.662%
RPO:35.000%

: StCArlll: : Inillyak sawrt yang dlmurnrkan, dtpucatkan. dan dideodorisasi: PKO = mi lntl sawlt

Angga Jatmika

Tabel 3. Pengaruh peningkatan jumlah minyak sawit merah yang digunakan dalam formulasi
fnvak margarin vanq disarankanrhadao komoosisi formul

minyak sau'ii tneralt
nya
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Formulasi margarin kaya provitanrin A dari minyak sawit nrerah

Tabel 4. Sitat margarin acuan dan margarin hasil
fonnulasi
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Margarin

Sifat acuan Margarin hasil
formulasi

Komposisi asam
lemak :

- C l0:0

- C l2:0

- C l4:0

- C 16:0

- C l8:0

- C l8:l

- C l8:2

Titik leleh ("C)

5,ffi27

3.4320

42,3213

4.0154

34.9871

9.&r5

42,75

5,&27

2,9849

4.W5r

3.6794

y.67t4

8,W

45.75

KESIMPULAN

Minyak sawit merah dapat digunakan
untuk formulasi margarin kaya provitamin
A sampai sebanyak 34% dari fase
minyak. Komposisi formula minyak mar-
garin yang disarankan adalah stearin
29,0797o, minyak sawit yang dimurnikan,
dipucatkan, dan dideodorisasi 24,385%,
minyak inti sawit 11,041%, dan minyak
sawit merah 34,000%. Titik leleh marga-
rin hasil formulasi adalah 45,75 oC de-
ngan kandungan karoten sebesar 84 ppm.
Sebagian besar karoten tersebut memiliki
aktivitas provitamin A.
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Margarine rich of provitamin A formulation from red palm oil

Angga Jatmika

Abstract

Research on further usege of red palm oil has been carried out at Indonesian Oil Palm
Research Institute. The objective of this research was to formulate margarine rich of provi-
tarnin A from red palm oil. Result of the study sfutwed that red palm oil can be use as raw
material for table margarine rich of provitcunin A . The table margarine can be made from
fat phase composed of palm stearin 29.079%, refined, bleached. Deodorized palm oil of
24.385%, palm kernel oil of 11,041%, and red palm oil of 34.000%. Testing of properties
matching showed that the melting point and fatty acid composition of the formulated narga-
rine were nearly close to those of reference margarine. The carotene content of formulated
margarine was 84 ppm. Most of thnt carotene has provitamin A activity.

margarine, provitamin A, red palm oil

Introduction

Indonesian people, especially urban
people, have commonly consumed marga-
rine. Margarine consumption showed in-
creasing trend in 1990's. The increasing
of consumption was followed by the in-
creasing of domestic production. In the
period 1991 - 1996 the growth rate of
production of margarine in Indonesia was
15.02vo (4).

Palm and palm kernel oils and their
fractions have been widely used in the
manufacture of margarines. Margarine is
water in oil type emulsion products pro-
duced principally from edible fats and
oils. Margarine is defined by Codex to
consist of not less than 80% fat and not
more than 167o water. Margarine is
made by emulsifying oils or fats with an
aqueous phase. The emulsion is partly
crystallized by rapid chilling continued
with plasticization or texnrrization (6).

The principal materials used for
margarine preparation were mixture of oil
and fat which form a fat phase, water and
or milk which form an aqueous phase,

and emulsifier. In addition, it wils fre-
quently added other comtiuent such as

vitamin. Based on store observation, the
vitamins which were incorporated to the
margarine were vitamin A, D, E, and K.
If margarine rich of carotene having
provitamin A activity can be formulated,
then addition of vitamin A can be reduced
or even omitted. Based on this back-
ground, the research was conducted to
find margarine rich of provitamin A for-
mulation made of red palm oil.

Materials and Methods

Materials

Materials used for margarine rich of
provitamin A formulation were red palm
oil, palm'kernel oil, palm stearin, refined,
bleached, deodorized palm oil, non fat dry
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milk. salt. and emulsifier. Palm kernel
t-ril. palm stearin. and refined, bleached,
deoCr-rrized palm oil u'ere obtained from
PT Pamina Adolina. PT Perkebunan Nu-
sanrara I\'. Nonh Sumatera. Red palm oil
u.as made from crude olein, degummed
b1' phosphoric acid and neutralized by
\a-CO. according to method developed
b1. Indonesian Oil Palm Research Institute
t 1). This research used commercial table
mar_qarine made in Indonesia as reference
marganne.

Methods

This snrdy was divided into three
stages: 1) determination of margarine oil
formula by linear programrning model
using Linear Interactive Discrete Qpti-
ntizer computer program (5), 2) prepara-
tion of margarine oil based on that for-
mula, and 3) preparation of the margarine
product.

The output of the LINDO computer
program used for margarine oil formula-
tion was optimal decision variable value
rvhich illustrated the recommended quan-
tity of each oils of raw materials for mar-
sarine oil formulation.

Margarine oil (fat phase) preparation
\\'as carried out by blending. While,
preparation of margarine product was
done according to Vaisey-Genser and
\-ane methods (3). The properties which
u'as used for matching with the reference
\\'ere melting point and fatty acid compo-
sition. \Ielting point was analyzed ac-
cordine to AOCS method Cc l-25 (2) us-
mg capillar)' rube, Fatty acid composition
\\'as analvzed b1' gas chromatography.
The fatq' acid merhyl esters (FAME) were
analyzed using a Shimadzu model GC
l4B (Shimadzu Co.. Japan) equipped with

a flame ionization detector and a column
packed with GP 370-231012% SP 2300 on
100/200 Chromosorb W support, operated
at a column tempcrature of 200"C, injec-
tion port temperature of 250"C and FID
temperature of 210"C, under a nitrogen
flow rate of 50 ml/min. The peak area and
relative percenta6te of FAME were ob-
tained with Shimadzu inregrator C-R6A
Chromatopack. [n addition to melting
point and fatty acid composition, it was
carried out carotene content analysis by
spectrophotometric method (8).

Results and Discussion

Result of the observation on the
properties of reference margarine oil and
oils used for raw material of the formula-
tion was shown at Table 1. Based on
their fatty acid composition, the reference
margarine oil can be duplicated by
straight blending of the oils used for raw
material of the formulation. The oils used
for raw material of the formulation did
not need any modification. The fatty ac-
ids of the reference margarine oil consist
of fatty acids with carbon chain length
range from 12 - 18, dominated by palmi-
tic and oleic acids. All of the fatty acids
were found in oils used for raw material
of the formulation

Result of the previous experiment
(5) showed that composition of recom-
mended margarine oil formula did not al-
ways include red palm oil as one of its
constituent. Therefore, in this formula-
tion experiment additional constraint /
function that aimed toward red palm oil
usage in margarine oil formulation was
anached. In this case, it was determined
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l'atrle I . Properties of ret'erence llrar_saline oil and oils for raw materials irr tlte tilnnulation

Ref'ereltce palnr

Propertics nlargalll'lc Stearin

Refirred.
hleacfied. cle- Red palnr oil

odorized palrn

oil

Palm ker-
nel oil

Firttv acicl

c()lllposltloll

- C l0:0

C l4:0

C l6:0

C I8:0

1?.32t3 56.8167

4.0154 3.61l3

9.64t5 7.9918

42.75 48.75

5.6027

3.0003

47,2357

3.4320 1.1849 16.3761

8.5752

2.8983

2.9230

26.75

l,0835

45. I 169

4.4245

38.7143

10.6610

34.75

0.7990

39.4739

3.1925

44.5404

I 1.6284

*

34.987 r 30.36s4 17.9860

iVlclting point
(''c)

'meltirrg point crf red palnr oil was not dcternlined lrecause red palnt oil was in the liquid form in the roonr
t e nlpc ra tu re

that the conteut of red

olrnrcl'rded margarine
Ieast 30 %, .

To determine the optimal value of
cleviation of individual fatty acids content
in order to achieve the quantity of each

rrils used for raw materia! of nrargarine oil
tbrnrulation closed to 100%. simulation of
tlre nrodel with individual fatty acid con-
tent were 0. l. 0.2. 0.3. 0.4. and 0.5%
(Table 2\. lf the deviations of individual
(eacht fatty acid were 0.1. 0.2, 0.3. 0.4,
arrd 0.5 % tlten the quautity of each oils
tused tbr l'aw nlaterial of margarine oil
tbrrrrulation would be of 93.599,
96.041. 95 .707. 99.609. and 100.889Vo,
rcspectivell'. Based on that result. it was

crucludcd that the optimal value of devia-

palm oil in the rec-
oil formula was at

tion of individual (each) fany acid falls
0.4% with recommended composition of
margarine oil formula consisted of palm
stearin falls 27 .637 Vo, refined, bleached,
deodorized palnr oil falls 29.412%, and
palm kernel oil falls 12.5597o, and red
palm oil was 30.O00% .

The main fundamental of margarine
rich of provitanrin A was to incorporate
red palm oil as much as possible in the
margarine oil formula. However, result
of the simulation of the model (Table 2)
showed that red palm oil usage was only
30% although in the constrain function it
was determined that usage of red palm oil
was at least 307o (RPO > 0.30). Based on
this result, in this formulation experiment ,/
additional constraint function that aimed-
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toward greater red palm oil usage, i.e.
3l%. 32%. 33% and so on (Table 3).

Table 3 showed that if incorporation
level of red palm oil in the margarine oil
formulation was of 3l, 32, 33, 34, and
35% then the quantity of each oils used
for raw material of margarine oil for-
mulation would be of 99.333, 99.057,
98.781. 99.505, and 98.229%, respec-
tively. Based on that result, it was con-
cluded that the maximum quantity of red
palm oil used in the formulation should be
34% with recommended composition of
margarine oil formula consisted of palm
stearin falls 29.079%, refined. bleached,
deodorized palm oil falls 24.385%. and
palm kernel oil falls ll,O4l%. and red
palnt oil was 34.000Vo.

Critical observation to the Table 2

showed that addition of red palm oil
quantity would affect decreasing the
quantity of refined. bleached. deodorized
palm oil as well as palm kernel oil. De-
creasing the quantity of refined, bleached,
deodorized palm oil might not have any
deletiorius effect to the quality of marga-
rine. But, decreasing of quantity of palm
kernel oil could influence the quality of
margarine especially if it was dropped to
less than l0%. Palm kernel oil influences
mouth quick-melting properties of the
rnargarine (7). This fact also supports on
reason to restric red palm oil usage in the
margarine oil formulation as much as

34%.
Based on composition of margarine

oil formula recommended by LINDO lin-
ear programmlng computer program,
preparation of mar_Earine oil (fat phase of

margarine) was carried out using blending
technique. The next step was to made
margarine from this fat phase and others
constituent. The margarine composition
consist of margarine oil (fat phase)
89 .319%, non fat dry milk 2.627 % ,

water 7 .881% . and salt and emulsifier
0.173%. Result of the study showed that
the fatty acid composition and melting
point of the formulated margarine were
nearly close to those of reference marga-
rine (Table 4). Slightly difference in rerm
of fatty acid cornposition may cause the
additional constraint function due to the
necesity of using of red palm oil of 34%
in the formulatiou, and then this fatty acid
composition difference may caused differ-
ence in melting point of the margarine
product. The carotene content of the
formulated margarine was 84 ppm. Most
of the carotene have provitamin A activ-
ity,

Conclusions

Red palm oil could be used for mar-
garine rich of provitamin A formulation
witlr quantity as much as 34Vo of fat
phase. Composition of the recommended
margarine oil formula was of palm stearin
29.079%, refiued, bleached. Deodorized
palm oil of 24.38570. paln kernel oil of
11,041%, and red palm oil of 34.000%.
The melting point of formulated marga-
rine was 45.75 "C with carotene. which
most of them have provitamin A activity,
was 84 ppm.
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Obiective tunction and constraint functions

tion : Max. or Min. Z:1000SI+lJectrve tunctron : Max. or Mlll. Z:I(X,()Jl'+ IS|.JiJKBD+z)(ru.I"/(U+
Constrain functions : S?' + RBD + PKO + RPO : 100
RPO > 0.3
0.0<3.0003P/(o<0. I
5.5<47 .2357 PKO<s.7
3. 3s l . l 849Sr+ I . 0835RBD + 16.37 6t P KO + 0 .7 990RP O<3 . 5

42.2<56 .8467 ST + 45 .l I 69R.BD + 8 .57 52PKO +39 .4739RPO<42.4
3 .9<3 .6 l r3ST + 4 .4245R8D +2.8983PKO +3 .4925RPO34 .l
34. 9<30. 365 4ST + 38.7 | 43 RBD + 17 .9860 P KO + 44 . 5404R P Os35 . I
9. 5<7. 99 I 8Sr+ 10. 66 I ORBD + 2.9230 P KO + | 1 .6284RP O<9 .7

ST :26.272%
RBD:33.995%
PKO:3.333%
RPO:30.000%

Ob.iective function : Max. or Min. Z:l000ST+I500RBD+2\OOPKO+
Constrain.functions : ST + RBD + PKO + RPO : 100

RPO > 0.3
0.0<3.0m3PKo<0.2
5.4s47 .2357 PKO<,.8
3 .2<t . I 849Sr+ I . 0tr35RBD + | 6.37 6t P KO + 0 .7 990R PO<3 . 6

42 .t<56 .8467 ST + 45 .l I 69RBD + 8 .57 52PKO +39 .4739RPO<42 .5

3 .8<3 . 6l t3ST + 4.4245R8D +2 .8983PKO +3 .4925RPO<4 .2

34. 8s30. 36545r+ 38. 7 l 43 RB D + 17 .98ffi P KO + 44 . 5404 R P O<3 5 .2

9.4<7.9918Sr+ t0.66I0RBD +2.9230PKO + I l.6284RPO<9.8

ST:28.118%
RBD:31.2577o
PKO:6.666%
RPO:30.000%

Ob.iective function : Max. or Min. Z:l000ST+1500R^BD+2500PKO*
Corrstrain functions : 57 + RBD + PKO + RPO : l0O
RPO >0.3
0.0s3.0003PI(o<0.3
5.3<47 .2357 PKO<s.9
3. I < I . I 849.Sr+ I . 0835RBD + 16.37 6t PKO + 0.799n,R PO<3 .7

42.0<5 6.84675r+ 45 . I I 69RBD + 8. 5 7 52 P K O + 39 . 47 39 RP G42.6
3 .7 <3 .6rt3ST + 4 .4245R8D +2.8983PKO +3 .4925RPH.3
34. 7<30. 3654Sf + 38. 7 I 43RB D + r7 .98ffi P KO + 44. 54MRPO35.3
9. 3s7. 99 I 8Sr+ I 0. 66 I 0RBD + 2.9230 PKO + | | .62URPG9 .9

sT :25.269%
RBD:33.730%
PKO:6.708%
RPO:30.000%

Objective function : Max. or Min. Z:l000SI+I500RBD+2500PKO-30A0RPO
Constrain functions : Si" + RBD + PKO + RPO = l0O
RPO >0.3
0.0<3.0003PKos0.4
5 .2<47 .2357 PKO<6.0
3. 0< L l 849Sr+ I . 0tr35RBD + 16.37 6t PKO + 0. 7990RPOS3. 8

4 I . 9<56. 84675r+ 45. l I 69RBD + 8 .5'7 52 P KO + 39 . 4739RP Os12.7
3 . 6<3. 6 I t3 ST + 4. 4245 R B D + 2.8983 P KO + 3 .4925R P O<4. 4

34. 6<30. 365 4ST + 38 .7 | 43 RB D + t7 .986p. P KO + U . 5404RPO<3 5 . 4

9. 2<7. 99 l 8Sr+ I 0. 66 I ORBD + 2.9230 P KO + | | .6284R PO< I 0.0

ST :27.637%
RBD:29.412%
PKO:12.559%
RPO=30.000%

Ob.iective function : Max. or Min. Z : l000.fi'+ I500RBD+2500PKO +3000RPO
Corrstrairr functions : SI + RBD + PKO + RPO : lU)
RPO > 0.3
0.0<3.0003Pr(o<0.5
5 .rs47 .2357 PKO<6,1
2.9<t .l849Sr+ I .0tt35RBD + t6.376t PKO +0 .7990RPO<3 .9

4 I . 8<56. 84675r+ 45. I I 69RBD + 8. 5 7 52 P KO + 39 .47 39RPO<42.8
3 . 5 <3 . 6 I t3 ST + 4 . 4245 RB D + 2.8983 P KO + 3 . 4925 R P O<4. 5

34..{s30. 36545r+ 3 8. 7 1 43 RB D + 17 .9860 P KO + M.5404RPOS35. 5

9. l s7. 99 I 8.Sr+ I 0. 66 I ORBD + 2.9230 PKO + tl .6284RPO< l 0. I

ST : 31.493
RBD:26.482%
PKO:12.914%
RPO:30.000%

Ilr
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Table 2. Effect of deviation of individual
tion of margarine oil formula

fatty acids content on recommended composi-

Dcviation of irr-
dividual tattv
acids corrtenl

0.2

51 : pahn stearin; RBD : refined. bleached, dcodorized palm oil: PKO : palnr kernel oil; RPO = red palm oil
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Table 3. Effect of increasing of quantity of red palm oil usage in the formulation on rec-
ommended composition of margarine oil formula
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51 : palrr stearin: RBD : refined. bleached. derdorized palm oil: PKO : palm kernel oil: RPO : red palnr oil
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Quantrty of red
palnr oil (%) Obiective functiorr and constraint functions Reconrmended

composition <lf

oil margarine
formula

3l
Objecrive funcrion : Max. or Min. Z=10il)S7'+L1m,RBD+2500PKO+3(nORpO
Constrain funcrions : S?" + RBD + PKO + RPO : 100
RPO >0.3r
0.0<3.0003PKo<0.4
5 .2<47 .2357 PKO<6.0
3.0s l . I 849Sr+ l . 0835RBD + | 6.37 6r p KO + 0.7990Rp Os3.8
4 l . 9s56. 8467 ST + 45 . I I 69RBD + 8. 57 52 p KO + 39 .47 39 RpOs42.7
3. 6<3. 6 I r3 ST + 4. 4245 RBD + 2.8983 p KO + 3.4925Rp Os4. 4
34. 6<30. 36545r+ 38. 7 I 43 RBD + t7 .9860 p KO + 44. 5404Rp O<35 . 4
9 .2s7 .99 18 ST + I 0. 66 I ORBD + 2 .9230 P KO + | l . 6284 R PO< I 0. 0

ST = 27.998%
RBD:28.156%
PKO:12.r807o
RPO=31.000%

32
Objective function : Max. or Min. Z=l000SI+I500RBD+2500PKO+300RPO
Constrain functions : S7'+ RBD + PKO + RPO : 100
RPO >0.32
0.0<3.0003PI(os0.4
5.2<47.2357PKO<6.0
3.0< l . 1 849Sr+ I . 0835RBD + | 6.37 6t P KO + 0. 7990RpO<3. 8

4r .9e5 6 . 84675T+ 45. I I 69RBD + 8. 5 7 52 p K O + 39 . 47 39 Rp O<42.7
3 . 6<3 . 6 1 I 3Sr + 4 . 4245 RB D + 2.8983 p KO + 3 . 4925 R p O<4 . 4
34. 6<30. 365 4 ST + 38.7 | 43 RBD + t7 .9860 p KO + 44 . 5 404R p O<3 5 . 4
9 .237 .99 ISST + I 0. 66 I ORBD + 2.9230 p KO + | | . 6284R pO< I 0. 0

ST : 18.358%
RBD:26.899%
PKO:11.800%
RPO:32.000%

33
Objective t'unction : Max. or Min. Z : l000SI4 I 500RBD + 2500pKO+ 3000RPO-
Consrrain funcrions : SI + RBD + PKO + RPO : 100
RPO >0.33
0.0s3.0003PI(o<0.4
5.2s47.2357PKOS6.0
3.0s l . I 849Sr+ I . 0835RBD + t6.37 6t pKO + 0. 7990RpOs3. 8

4 I . 9<56. 8467 ST + 45 . I I 69RBD + 8 . 57 52 p KO + 39 . 4739Rp O<42.7
3. 6s3 . 6 I I 3Sf + 4. 474 5 RB D + 2 .8983 P KO + 3 . 4925 R P O<4 . 4
34 6s30. 3654.tr + 38.7 | 43 RB D + r7 .98ffi p KO + 4 . 5 404R p O<3 5 . 4
9. 2<7. 99 r &Sr+ I 0. 66 I 0R8D + 2.V230 p K O + l | . 628/, R pO< I 0. 0

ST : 28.718%
RBD:25.642%
PKO: ll.42l%
RPO:33.000%

34
Ob.yecuvc turrction : Mar. or Min. Z:lOOOJf,+I500RBD+2500PKO+3ffi0RPO
Corsrain furrtkxs : .Si" + RBD + PKO + RPO : l0O
RPO >O.y
0.0<.m3Pro$.4
5.2s47.2357PKK.O
3. 0< l . I t49sr+ I . ffi3sRBD + t6 -37 6t pKO + 0. 7990RpO<3. 8

'l 
I .,1X56 - 8467.'f + 45. I I 69RBD + 8.57 52P KO + 39 . 47 3gRpoE.tZ.7

3. 6'9. 6 I I 3.tf + 4. 4245RBD + 2. t9t3 PKO + 3 . 4925RP@. 4
34. 6<30 _36545r + 3t.7 | 43RBD + r7 .9W p KO + 4 . s40/.R p G3 5 . 4
9. 2s7. 99 I tsr+ 10. 66 I oRDD + 2.y230 pKO + | r . 6284R pO< I 0. 0

ST :29.079%
RBD:24.385%
PKO: tr.04l%
RPO:34.000%

35
Obirctive turrtion : Max. or Min. Z: l000St+ TSWRBD+2s00pKO+3finRpO
Corcrain furcdrxs : 5I + RBD + PKO + RPO : 100
RPO > 0.35
0.0<3.0003Ptro$.4
5.2s47.2357PKG6.0
3.0s I . 1 849jtr+ I .0835R8D + | 6.37 6r pKO+ 0. 7990ft pos3. 8
4 1 .9<56.8467 ST + 45 . I I 69RBD + 8 . 57 52 p K O + 39 . 47 39 Rp G42.7
3 . 6<3 . 6 I t3 ST + 4 . 4?45 RB D + 2 .E9t3 p KO + 3 . 4925 R p O<4 . 4
34. 6<30. 36545r+ 38. 7 I 43RBD + t7 .98ffi p KO + 4. 5404R pos3 5 .4
9. 2<7. 99 I 8SI+ I 0. 66 I ORBD + 2.9230p KO+ I I . 6284RpO< I 0. 0

ST :29.439%
RBD:23.128%
PKO:10.662%
RPO:35.000%

l
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Table 4. Properties of reference
formulated margarine
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rnargarine and 2. AOCS. 1989. Official Methods and Recommended
Practices. Cc l-2-5. American Oil Chemiss'
Society, Champaign, Illinois, USA.
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Properties

Reference
margarine Formulated mar-

gaflne

Fatry acid com-
position (%):

- C l0:0

- C l2:0

- C l4:0

- C 16:0

- C ltt:0

- C ltl:l

- C llt:2

Melting point
(oe) '

5.ffi27

3.4320

42.3213

4.0154

34.9871

9.6415

42.75

5.U27

2.98/,9

4.O15r

3.67q1

34.6;n4

8.9456

45.75
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