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DRY FRACTIONATION OF RBD 

(REFINED BLEACHED AND DEODORIZED) PALM OIL

Fraksinasi kering minyak sawit murni

Bangun P. Nusantoro1

ABSTRACT

,W�KDV�EHHQ�GRQH�DQ�LQYHVWLJDWLRQ�DERXW�GU\�IUDFWLRQDWLRQ�RI�5%'�SDOP�RLO�WR�REWDLQ�VWHDULQ�DQG�ROHLQ�IUDFWLRQV��'U\�

IUDFWLRQDWLRQ�ZDV�FRQGXFWHG�XVLQJ�D�SLORW�SODQW�FU\VWDOOL]HU�HTXLSSHG�ZLWK�D�KLJK�SUHVVXUH�¿OWUDWLRQ��,QLWLDO�SDOP�RLO�

FRPSULVHG�RI�WZR�PDMRU�7$*��QDPHO\�323�����������DQG�322������������$IWHU�GU\�IUDFWLRQDWLRQ��WKHUH�ZHUH�DFFX-

PXODWLRQV�RI�PRUH�VDWXUDWHG�7$*�LQ�VWHDULQ�IUDFWLRQ��323�����������333������������0HDQZKLOH��PRUH�XQVDWXUDWHG�

7$*�ZDV�DFFXPXODWHG�LQ�ROHLQ�IUDFWLRQ��322����������222�����������$W�D�\LHOG�RI�������LW�ZDV�SURGXFHG�WKH�ROHLQ�

IUDFWLRQ�ZLWK�,9�������DQG�&3�����o&��,W�ZDV�DOVR�IRXQG�WKDW�VWHDULQ�IUDFWLRQ�KDG�D�ORZHU�LRGLQH�YDOXH��,9��������WKDQ�

WKH�RULJLQDO�SDOP�RLO��,9��������EHFDXVH�RI�WKH�DFFXPXODWLRQ�RI�PRUH�VDWXUDWHG�7$*��2OHLQ�IUDFWLRQ�DOVR�VKRZHG�WKH�

VLPLODU�UHVXOW�EXW�DW�WKH�RWKHU�ZD\�DURXQG��7KHVH�YDULDWLRQV�RI�FKHPLFDO�FRPSRVLWLRQ�RQ�WKH�SDOP�RLO�DQG�LWV�IUDFWLRQV�

LQÀXHQFHG�WKHLU�WKHUPDO�EHKDYLRU��7KH�WKHUPRJUDP�RI�SDOP�RLO�DV�PHDVXUHG�E\�'6&�VKRZHG�WZR�PHOWLQJ�SHDNV��$IWHU�

GU\�IUDFWLRQDWLRQ��WKH�KLJKHU�PHOWLQJ�SHDN�VWLOO�UHPDLQHG�LQ�WKH�VWHDULQ�IUDFWLRQ��7
p-stearin

�������oC) and the lower melting 

SHDN�VWD\HG�RQ�WKH�ROHLQ�IUDFWLRQ��7
p-olein

������oC).

Keywords��GU\�IUDFWLRQDWLRQ��SDOP�RLO��ROHLQ��VWHDULQ��'6&

ABSTRAK

7HODK� GLODNXNDQ� SHQHOLWLDQ� WHQWDQJ� SHQJRODKDQ�PLQ\DN� VDZLW�PXUQL�PHQMDGL� IUDNVL� SDGDW� �VWHDULQ�� GDQ� IUDNVL� FDLU�

(olein) dengan proses fraksinasi kering. Fraksinansi dilakukan menggunakan alat skala laboratorium yang terdiri dari 

WDEXQJ�NULVWDOLVDVL�\DQJ�GLKXEXQJNDQ�GHQJDQ�SHQ\DULQJDQ�EHUWHNDQDQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�GL�GDODP�

PLQ\DN�VDZLW�PXUQL�WHUNDQGXQJ�GXD�NRPSRQHQ�XWDPD�WULDF\OJO\FHURO��7$*���\DLWX�323����������GDQ�322�����������

6HWHODK�GLODNXNDQ�SURVHV�IUDNVLQDVL��NDQGXQJDQ�7$*�GHQJDQ�GHUDMDW�NHMHQXKDQ�WLQJJL�WHUDNXPXODVL�SDGD�IUDNVL�VWHDULQ�

�323����������333�����������6HPHQWDUD� LWX��SDGD� IUDNVL�ROHLQ� WHUDNXPXODVL�7$*�GHQJDQ�GHUDMDW�NHWLGDNMHQXKDQ�

WLQJJL� �322�� ��������222�� �������� 3DGD� WLQJNDWDQ� KDVLO� ����� IUDNVL� ROHLQ� \DQJ� GLSHUROHK�PHPSXQ\DL� QLODL� ,9�

�µLRGLQH�YDOXH¶��������GDQ�&3��µFORXG�SRLQW¶������o&��$QJND�LRG�GDUL�IUDNVL�VWHDULQ��,9��������DNDQ�OHELK�UHQGDK�GDUL�

PLQ\DN�VDZLW��,9��������NDUHQD�WHUNRQVHQWUDVLQ\D�7$*�GHQJDQ�GHUMDW�NHMHQXKDQ�WLQJJL��+DO�\DQJ�EHUNHEDOLNDQ�WHUMDGL�

SDGD�IUDNVL�ROHLQ��)DNWD�LQL�PHPSHUNXDW�JUD¿N�GDUL�DQDOLVD�'6&��GLPDQD�GXD�SXQFDN�OHOHK�SDGD�VDPSHO�PLQ\DN�VDZLW�

akhirnya terpisah menjadi masing-masing satu puncak leleh utama pada fraksi stearin dan fraksi olein. Puncak leleh 

SDGD�VXKX�\DQJ�OHELK�WLQJJL�DNDQ�PHUXMXN�SDGD�IUDNVL�VWHDULQ��7
p-stearin

�������oC) sedangkan puncak leleh pada suhu 

\DQJ�OHELK�UHQGDK�DNDQ�PHUXMXN�SDGD�IUDNVL�ROHLQ��7
p-olein

������oC).

Kata kunci��IUDNVLQDVL�NHULQJ��PLQ\DN�NHODSD�VDZLW��ROHLQ��VWHDULQ��'6&
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INTRODUCTION

Dry fractionation of fats and oils is the simplest and 

the cheapest among fractional crystallization processes. It is 

also well known as ‘natural’ or ‘green’ technology since the 

SURFHVV� GRHV� QRW� GLVSRVH� DQ\� HIÀXHQW� RU� FKHPLFDO� �*LERQ��

2006). In contrast to detergent or solvent fractionation, dry 

fractionation does not require additional substances. The 

results of dry fractionation are stearin/hard-fraction and olein/

liquid-fraction (De Greyt et al., 2003).
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The dry fractionation process mainly consists of two 

VWHSV�� 7KH� ¿UVW� VWHS� LV� WKH� FU\VWDOOL]DWLRQ� LQ� ZKLFK� VROLG�

crystals are produced in a liquid matrix by a cooling process. 

7KH�VHFRQG�VWHS�LV�D�¿OWUDWLRQ�SURFHVV�ZKHUH�WKH�OLTXLG�SKDVH�

is separated from the crystals (Hendrix and Kellens, 2007). In 

the crystallization stage, the oil is melted in order to destroy 

the memory effect before it is cooled in crystallizer chamber. 

The presence of crystal memory (seeds or lamellar structures 

within the melted state) can negatively affect the yield and 

process repeatability (Maalssen et al., 1996). 

According to Calliauw et al. (2005), the quantity of olein 

WKDW� LV�SK\VLFDOO\� WUDSSHG�RQ�WKH�FU\VWDOV�FRXOG�VLJQL¿FDQWO\�

be decreased if the crystallization is conducted carefully. The 

round and spherical shaped crystals may help to reduce the 

ROHLQ� IURP�EHLQJ� WUDSSHG�EHWZHHQ�FU\VWDOV�GXULQJ�¿OWUDWLRQ��

)RU�JRRG�VHSDUDWLRQ��WKH�FU\VWDO�IRUPHG�PXVW�EH�¿UP��VDQG\�

and uniformly spherical in size. The crystal shape and size 

distribution are determined by the way the melted oil is cooled 

and agitated (Zaliha et al., 2004).

5HFHQWO\��¿OWHU�SUHVV�LV�FRQVLGHUHG�PRUH�HFRQRPLFDO�E\�

many users of fractionation plants. The advantage lies mainly 

for the higher olein yield by applying a pressure to the cake 

GXULQJ�¿OWUDWLRQ��+LJK�SUHVVXUH�FDQ�H[SHO�WKH�OLTXLG�IUDFWLRQ�

that physically trapped on the crystal. The olein quality is 

QRUPDOO\�QRW�DIIHFWHG�E\�WKH�¿OWUDWLRQ�SUHVVXUH�XQOHVV�VWHDULQ�

SDVVHV�WKURXJK�WKH�¿OWHU�FORWK��VTXHH]H�WKURXJK���7KLV�FRXOG�

eventually arise if the size and the thickness of the crystals are 

not adequate (Gibon, 2006).

The oil palm (Elaeis guineensis) originated from South 

$IULFD�LV�WKH�PRVW�HI¿FLHQW�RLO�SURGXFLQJ�SODQW�ZLWK�DERXW�����

ton of oil per hectare per year. There are two distinct products 

of oil palm: the palm oil, which is derived from the fruits 

ÀHVK��DQG�WKH�SDOP�NHUQHO�RLO��ZKLFK�LV�GHULYHG�IURP�WKH�IUXLWV�

NHUQHO� �6LHZ�� ������� $� VLJQL¿FDQW� FKDQJH� LQ� WKH� RLO� SDOP�

industry has taken place during the past season, as Indonesia 

surpassed Malaysia in production of palm oil and is now the 

world leader. This designation will continue and Indonesia’s 

production rate will outpace Malaysia for the foreseeable 

future. In 2006/07, Indonesia and Malaysia account for 

about 87 percent of world production where Indonesia and 

Malaysia contributed 15.900 and 15.881 million tons of palm 

oil, respectively. Indonesia is forecast to produce 18.3 million 

PHWULF�WRQV�RI�SDOP�RLO�LQ����������&UXWK¿HOG��������

Palm oil is by far the most important fractionated oil. 

Today, industrial installations exist that fractionate up to 2000 

WRQV�RI�SDOP�RLO�SHU�GD\��%RWK�FUXGH�DQG�UH¿QHG�SDOP�RLO�DUH�

fractionated, the latter being the predominant (De Greyt et 

al., 2003). It is the purpose of the research to characterize 

WKH�FKHPLFDO�DQG�PHOWLQJ�EHKDYLRXU�RI�UH¿QHG�SDOP�RLO�DQG�

its fractions by which the dry fractionation is applied as the 

separation technique. 

MATERIALS AND METHODS

Materials

5%'��5H¿QHG��%OHDFKHG��DQG�'HRGRUL]HG��SDOP�RLO�ZDV�

obtained from Sumatra plantation. Then, the palm oil was 

subjected for dry fractionation to obtain the stearin and the 

olein fraction. The dry fractionation process was done in a 

SLORW�SODQW�FU\VWDOOL]HU�HTXLSSHG�ZLWK�KLJK�SUHVVXUH�¿OWUDWLRQ��

All chemicals were either of analytical or high-performance 

liquid chromatography (HPLC) grades.

Determination of Triacylglycerol (TAG) Distribution

The distribution of the triacylglycerols was determined 

E\�+3/&�� DFFRUGLQJ� WR�$2&6�2I¿FLDO�0HWKRG� &H� �E±����

with a differential refractometer as detector. Minor practical 

DGMXVWPHQWV� WR� WKH�ÀRZ� UDWH� DQG�PRELOH�SKDVH� FRPSRVLWLRQ�

were made in order to improve TAG separation. The HPLC 

system consisted of Waters 515 HPLC pump, Waters 2414 

refractive index detector, Waters 717 HPLC with auto sampler 

unit and Waters silica column.

Iodine Value (IV)

The IVs of the palm oil and fractionated products were 

GHWHUPLQHG�XVLQJ�WKH�$2&6�RI¿FLDOO\�UHFRPPHQGHG�PHWKRG�

Cd 1b–87.

Slip Melting Point (SMP)

SMP were determined according to AOCS (method Cc. 

������� &DSLOODU\� WXEHV� ¿OOHG�ZLWK� �� FP� KLJK� FROXPQ� RI� IDW�

were chilled at 10+1oC for 16 h before being immersed in a 

beaker of cold distilled water. The water bath was stirred and 

heated, and the temperature was recorded when the column of 

fat in the capillary tubes rose in the tube.

Mettler Cloud Point (CP)

Cloud points were determined with the FP-90/FP-

81HT apparatus, supplied by Mettler Toledo. The procedure 

recommended by Mettler for edible oils and fats (cooling rate: 

-1oC/min, starting at approximately 10 oC above the suspected 

cloud point) was used.

Determination of Melting Behaviour By Dsc

DSC analyses were carried out using a Q1000 DSC (TA 

Instruments, New Castle, USA) with a refrigerated cooling 

system (TA Instruments) using aluminum SFI pans. Calibration 

was made with indium and n-dodecane standards. Nitrogen 

was used as purge gas in order to prevent condensation in the 

cells. An empty aluminum SFI pan was used as reference. The 

samples were fast cooled to -80oC at cooling rate -25oC /min 

DQG�NHSW�IRU���PLQ�LQ�RUGHU�WR�HQVXUH�FRPSOHWH�VROLGL¿FDWLRQ��
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0HOWLQJ�SUR¿OHV�ZHUH�UHFRUGHG�IURP�±���WR��� oC at a heating 

rate of 25oC /min. 

RESULTS AND DISCUSSION

RBD-palm oil was fractionated into stearin fraction (the 

FDNH��DV�VROLG�SKDVH��DQG�ROHLQ�IUDFWLRQ��WKH�¿OWUDWH��DV�OLTXLG�

phase). Physical appearances in room temperature (25-30°C), 

the stearin was solid while the olein was liquid compared to 

the initial palm oil that was semi-solid. The physical changes 

of the fractions compared to the initial RBD-palm oil were 

LQÀXHQFHG�PDLQO\�E\� VKLIWHG� LQ� WKH� FKHPLFDO� FRPSRVLWLRQV��

As consequences, thermal behaviour of the oils was found to 

be different among each other. 

Iodine Value (IV), Slip Melting Point (SMP) and Cloud 

Point (CP) Attributes

RBD-palm oil initially had an IV value 51.4 and cloud 

point 24.8°C. After dry fractionation process, stearin was 

produced with an IV value 35.8 and slip melting point 52.7°C 

and olein with an IV value 35.8 and cloud point 3.9°C. The 

dry fractionation of RBD-palm oil was depicted at Figure 1.

Figure 1.  The dry fractionation of RBD-palm oil

Figure 1 showed that stearin had lower IV than RBD-

palm oil. The decrease of IV value corresponded with the 

shifted form of semi-solid RBD-palm oil (IV: 51.4) into solid 

stearin (IV: 35.8). Iodine value is generally used as a measure 

of saturation / unsaturation of fats and oils. The higher 

saturation will impart the harder oil. It was demonstrated that 

stearin comprised more saturated triacylglycerols. Since IV 

measures the presence of the double bonds of the fats and oils, 

higher saturated triacylglycerols will result in the lower IV 

value. Contrariwise, higher unsaturated triacylglycerols that 

contain more double bonds will result in the higher IV value.

Saturated triacylglycerols obviously had higher melting 

properties compared to unsaturated triacylglycerols. As dry 

fractionation proceeds, the cooling stage had induced higher 

PHOWLQJ� WULDF\OJO\FHUROV� WR� FU\VWDOOL]H� ¿UVW�� 7KH� GLIIHUHQW�

melting properties of various triacylglycerols will determine 

whether they were solid or remained liquid during the 

crystallization process. Olein which contained lower melting 

triacylglycerols had a lower cloud point (3.9oC) compared to 

RBD-palm oil and stearin.

Olein receives higher economical interest because its 

SULFH�LV�VLJQL¿FDQWO\�KLJKHU�WKDQ�VWHDULQ��,Q�LQGXVWULDO�SURFHVVHV��

the yield of olein was optimized to grab the economical 

DGYDQWDJH�ZLWKRXW� VDFUL¿FLQJ� LWV�TXDOLW\�SDUDPHWHUV�� ,Q� WKLV�

LQYHVWLJDWLRQ��GU\�IUDFWLRQDWLRQ�ZLWK�¿OWHU�SUHVV�FRXOG�SURGXFH�

an olein with IV: 59.7 and CP: 3.9oC at a yield level of 65%. 

The olein fraction was clear at room temperature and suitable 

as frying oils.

Triacylglycerols Distribution of Palm Oil and Its Fractions

6LQFH� IUDFWLRQDWLRQ� DIIHFWV� DW� ¿UVW� WKH� WULDF\OJO\FHURO�

composition rather than the fatty acids composition of palm 

oil, HPLC can be used to monitor the fractions. HPLC is 

LQGHHG� DQ� HI¿FLHQW� DQG� UDSLG� PHWKRG� ZKLFK� VHSDUDWHV� WKH�

triacylglycerols by chain length and degree of unsaturation 

(Zainal and Yusoff, 1999). Triacylglycerols distribution 

of RBD-palm oil and its fractions was given in Table 1. 

With respect to the higher and lower melting fraction, the 

triacylglycerols have also been grouped in terms of saturated 

(S) and unsaturated fatty acids (U).

TABLE 1. TRIACYLGLYCEROLS DISTRIBUTION 

OF RBD PALM OIL AND ITS FRACTIONS

TAG-species

TAG distribution (%)

RBD-

palm oil
Stearin Olein

LLO  

PLL  

MLP  

OOL  

POL  

PLP

MPP 

OOO  

POO  

POP  

PPP  

StOO  

POSt  

PPSt 

StOSt

PStSt

0.56

2.38

0.15

2.12

11.13

8.90

0.48

4.21

24.51

27.88

5.74

3.22

6.28

1.54

0.64

0.26

0.21

1.02

0.16

0.55

5.69

8.52

1.66

1.80

13.11

31.93

21.89

1.01

5.61

5.20

0.86

0.78

0.59

1.98

0.11

2.80

12.87

9.62

-

6.24

30.75

26.62

0.25

3.24

4.45

-

0.48

-

SSS (Grouped TAG)*

SUS

SUU

UUU

8.02

43.85

41.24

6.89

29.53

47.08

20.83

2.56

0.25

41.28

48.84

9.63

*�� :KHUH�� 6� �VDWXUDWHG� IDWW\� DFLGV�� DQG� 8� �XQVDWXUDWHG� IDWW\� DFLGV��� 0�

(Myristic), P (Palmitic), St (Stearic), O (oleic) and L (Linoleic).

�
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After dry fractionation, the chemical property of stearin 

and olein was found different to the initial chemical property 

of RBD-palm oil. RBD-palm oil mainly comprised POP, POO 

and POL with their distribution in the oil 27.88%, 24.51% 

and 11.13%, respectively. The distribution shifted to more 

saturated triacylglycerols for stearin with an increase in POP 

(31.93%) and a decrease in POO (13.11%) and POL (5.69%). 

It was observed also a remarkable increase in trisaturated 

content, such as PPP (from only 5.74% in RBD-palm oil to 

21.89% in stearin).

The liquid fraction, olein, showed an increase of 

unsaturated triacylglycerols from the initial RBD-palm oil. 

The distribution of POO and POL increased to 30.75% and 

�������� UHVSHFWLYHO\��$V� D� ¿OWUDWLRQ� SURFHVV� RQO\� LQFOXGHG�

the liquid part for olein, the trisaturated triacylglycerols (PPP, 

PPSt, MPP and PStSt) were hardly seen present in the oil. The 

complete removal of very high melting triacylglycerols (such 

as trisaturated TAG) will assure the stability of olein toward 

cloudiness during storage.

The grouped-TAG demonstrated that the increase 

of monosaturated triacylglycerols (SUU) content in olein 

imparted higher iodine value. Compared to RBD-palm oil, 

the olein was enriched in monosaturated triacylglycerols. 

In contrast, the disaturated triacylglycerols (SSU) remained 

fairly close to that of RBD-palm oil. According to Deffense 

(1985), of the disaturated triacylglycerols (SSU and SUS), 

the asymmetrical isomer crystallized in the stearin while 

the symmetrical isomer occurred more in the olein due to 

the intersolubility effect. The last class, the triunsaturated 

triacylglycerols (UUU) was hardly different from that of 

palm oil except in the hard stearin.

Melting Behavior as Measured by Differential Scanning 

Calorimetry (DSC)

The DSC melting curve of RBD-palm oil was presented 

at Figure 2. In spite of the compositional complexity of RBD-

palm oil, only two major peaks were displayed. The presence 

of two main groups of peaks in the thermogram was evidence 

for illustrating the easy separation of olein and stearin during 

the dry fractionation process. The melting peak at low 

temperature observed with the peak-maximum at 9.57°C 

could be associated to the contribution for the olein fraction. 

Meanwhile, the melting peak at high temperature observed 

with the peak-maximum at 43.72°C could be associated to the 

contribution for the stearin fraction.

The two major peaks displayed on DSC melting ther-

mograms were due to the high diversity in the triacylglycerols 

composition of RBD-palm oil. Intersolubility and polymor-

phism were supposed to play a considerable role in the forma-

tion of the two major peaks. The position of low melting peak 

on RBD-palm oil thermogram seemed to correlate with SUU, 

symmetrical isomer of SUS and UUU content while the posi-

tion of high melting peak seemed to correlate with SSS and 

asymmetrical isomer of SSU.

As shown at Figure 3, the DSC melting curve of stearin 

fraction consisted of a major single peak in addition to a small 

peak with a shoulder at lower temperature. The major peak 

had a peak-maximum at 47.49oC which almost coincided 

with the melting peak at higher temperature on the melting 

thermogram of RBD-palm oil. It seemed that the high melting 

triacylglycerols of RBD-palm oil were retained in stearin 

fraction during fractionation process. HPLC analysis showed 

that the high melting triacylglycerols (such as PPP, PPSt 

and POP) were markedly increase compared to the initial 

distribution in RBD-palm oil.

A small peak with a shoulder on the heating thermogram 

of stearin fraction showed that the fractionation process 

still left some high unsaturated triacylglycerols in the hard 

�

�

Figure 2.  Melting behavior of RBD-palm oil as measured by 

DSC

Figure 3. Melting behavior of stearin as measured by DSC
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fraction (e.g. UUU: 2.56%). It will be impossible to remove 

all unsaturated triacylglycerols from the hard fraction since 

intersolubility and entrapment are always present on physical 

processes, such as dry fractionation. The small peak in the 

lower temperature of the melting thermogram most probably 

corresponded to UUU and SUU.

The DSC melting curve of olein fraction was presented 

at Figure 4. It was observed that the melting thermogram 

consisted of one major peak at the lower temperature in 

addition to a small peak with a long shoulder at the higher 

temperature. By comparing the peak-maximum of major 

peak on olein fraction (6.01oC) to the peak-maximum of the 

melting peak at lower temperature on RBD-palm oil (9.57oC), 

it was shown that the major peak of olein fraction could come 

from the melting peak at lower temperature on RBD-palm oil. 

The major peak of olein fraction most probably consisted of 

SUU and UUU.

A small peak with long shoulder at higher temperature 

of olein melting thermogram showed that high melting 

triacylglycerols were present in small quantity. The peak most 

probably correlated to SSS and some part of SUS. According 

to Plees (2006), small quantity of PPP or diacylglycerols 

could induce the crystallization at higher temperature. And 

it is naturally found that diacylglycerols will present in palm 

olein up to 5%.

could produce an olein with IV: 59.7 and CP: 3.9 oC at a yield 

of 65%.

REFERENCES

AOCS, (1990). 2I¿FLDO�DQG� WHQWDWLYH�PHWKRGV�RI�$PHULFDQ�

2LO�&KHPLVW¶V�6RFLHW\� 15th edn. Champaign: American 

Oil Chemist’s Society Press. 

Calliauw, G., Foubert, I., De Greyt, W., Dyckmans, P., Kellens, 

M. and Dewettinck, K. (2005). Production of cocoa 

butter substitutes via two-stage static dry fractionation 

of palm kernel oil. -$2&6 81: 783–789.

&UXWFK¿HOG��-����������Indonesia: Palm oil production pros-

pects continue to grow. United States Department of 

Agriculture, FAS, 4p. 

De Greyt, W., Kellens, M. and Hendrix, M. (2003). New 

development in the dry fractionation of palm and palm 

kernel oil. 3URFHHGLQJ� RI� &KHPLVWU\� DQG� 7HFK�QRORJ\�

&RQIHUHQFH��3XWUDMD\D��0DOD\VLD�

Deffense, E. (1985). Fractionation of Palm Oil. -$2&6 62: 

376-385.

Gibon, V. (2006). Fractionation of lipids for use in food. 

In: Gunstone, F.D. (ed.) Modifying lipids for use in 

food. Cambridge, hal 201-233. Woodhead Publishing 

Limited,          

Hendrix, M. and Kellens, M. (2007). Fractionation processes 

and devices for oils and fats. World Intellectual Property 

Organization, No. WO 2007/082766 A1, issued on 

26.07.2007.

Maalssen, K.V., Peschar, R., Brito, C. and Schenk, H. (1996). 

Real time x-ray powder diffraction investigations on 

FRFRD�EXWWHU��,,,��'LUHFW���FU\VWDOOL]DWLRQ�RI�FRFRD�EXWWHU��

occurance of a memory effect, -$2&6, 73: 1225-1230.

Plees, L. (2006). Invloud van kristallisatorontwerp en 

grondstofkwaliteit op droge fractionatie van palmo-

leïne. 7KHVLV, Ghent University, Belgium, 116 p.

Siew, W.L. (2002). Palm oil. In: Gunstone, F.D. (.ed) Vege-

table oils in food technology: composition, properties 

and uses. Florida, CRC Press, p. 59-97.

Zainal, Z. and Yusoff, M.S.A. (1999). Enzymatic Interes-

WHUL¿FDWLRQ� RI� 3DOP� 6WHDULQ� DQG� 3DOP� .HUQHO� 2OHLQ��

-$2&6 76: 1003-1008.

Zaliha, O., Chong, C.L., Cheow, C.S., Norizzah, A.R. and 

Kellens, M.J. (2004). Crystallization properties of palm 

oil by dry fractionation. Food Chemistry 86: 245-250.

  

Figure 4. Melting behavior of olein as measured by DSC

�

CONCLUSIONS

The two endothermic peaks displayed on the thermogram 

of RBD-palm oil were separated into an individual peak of 

stearin and olein fraction after dry fractionation process. The 

melting peak at high temperature which comprised more 

saturated TAG was in the stearin fraction while the melting 

peak at lower temperature which comprised more unsaturated 

TAG was in the olein fraction. The dry fractionation process 


