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PHYSICOCHEMICAL PROPERTIES OF PALM STEARIN AND PALM MID FRACTION 

OBTAINED BY DRY FRACTIONATION
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ABSTRACT

3DOP�VWHDULQ�ZDV�REWDLQHG�IURP�WKH��st�GU\�IUDFWLRQDWLRQ�DW�D�\LHOG�RI��������ZLWK�,9�������DQG�603�������o&�ZKLOH�

SDOP�PLG�IUDFWLRQ��30)��ZDV�REWDLQHG�IURP�WKH��nd�GU\�IUDFWLRQDWLRQ�DW�D�\LHOG�RI��������ZLWK�,9�������DQG�603��

�����o&��3DOP�VWHDULQ�FRQVLVWHG�PDLQO\�RI�323������������333����������DQG�322�����������ZKLOH�SDOP�PLG�IUDFWLRQ�

KDG�GLVDWXUDWHG�7$*��VXFK�DV�323����������DQG�326W�����������DV�WKH�PDMRU�FRQVWLWXHQWV��)URP�PHOWLQJ�SURSHUWLHV��

SDOP�VWHDULQ�KDG�D�KLJKHU�PHOWLQJ�WHPSHUDWXUH��7
0
�������o&��WKDQ�WKDW�RI�30)��7

0
�������o&���,W�ZDV�DOVR�VKRZQ�WKDW��

LQ�JHQHUDO��SDOP�VWHDULQ�KDG�KLJKHU�VROLG�IDW�FRQWHQW�DW�DQ\�WHPSHUDWXUH�FRPSDUHG�WR�30)��3DOP�VWHDULQ�ZLOO�OLNHO\�EH�

VXLWDEOH�DV�KDUG�VWRFN�IRU�VKRUWHQLQJV�DQG�30)�KDV�SRWHQF\�LQ�PDUJDULQH�IRUPXODWLRQV�
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INTRODUCTION

3DOP�RLO�LV�EHLQJ�XVHG�LQFUHDVLQJO\�LQ�IRRGV�VXFK�DV�IRU�IU\LQJ�RLO��PDUJDULQHV��VKRUWHQLQJV�RU�FRQIHFWLRQHU\�SURGXFWV��

7KH�YHUVDWLOLW\�WR�GLIIHUHQW�IRRG�DSSOLFDWLRQV�LV�WKH�UHVXOW�RI�D�XQLTXH�FKHPLFDO�FRPSRVLWLRQ�RI�SDOP�RLO��(GHP���������

3DOP�RLO�GLIIHUV�IURP�PDQ\�RI�WKH�FRPPRQ�YHJHWDEOH�RLOV�LQ�LWV�KLJK�OHYHO�RI�SDOPLWLF�DFLG�UHDFKLQJ�XS�WR������,Q�

FRQWUDVW��VR\EHDQ�RLO�DQG�FDQROD�RLO�RQO\�FRQWDLQ������DQG�����RI�SDOPLWLF�DFLG��UHVSHFWLYHO\��7KHQ��LW�ZDV�UHYHDOHG�

WKDW�DGGLWLRQ�RI�SDOP�RLO�WR�RWKHU�IDWV�GHVWLQHG�IRU�VKRUWHQLQJ�DQG�PDUJDULQH�SURGXFWLRQ�KDV�D�EHQH¿FLDO�HIIHFW�RQ�WKHLU�

WH[WXUDO�TXDOLW\�GXH�WR�WKH�SRO\PRUSKLF�VWDELOLW\��*KRVK�DQG�%KDWWDFKDU\\D��������<DS�HW�DO���������

3DOP�VWHDULQ�LV�SURGXFHG�FRPPHUFLDOO\�IURP�SDOP�RLO�E\�IUDFWLRQDO�FU\VWDOOL]DWLRQ��2QH�RI�WKH�PRVW�HVWDEOLVKHG�WHFK�

QLTXHV� RI� IUDFWLRQDO� FU\VWDOOL]DWLRQV� LV� GU\� IUDFWLRQDWLRQ��'U\� IUDFWLRQDWLRQ�RI� SDOP�RLO�ZLOO� UHVXOW� LQ� WZR� IUDFWLRQV��

QDPHO\�SDOP�ROHLQ�DQG�SDOP�VWHDULQ��3DOP�VWHDULQ�LV�WKH�VROLG�IUDFWLRQ�REWDLQHG�IURP�GU\�IUDFWLRQDWLRQ��$V�WKH�KDUG�

IUDFWLRQ��SDOP�VWHDULQ�DFFXPXODWHV�WKH�KLJK�PHOWLQJ�WULDF\OJO\FHUROV�RI�WKH�LQLWLDO�SDOP�RLO��7KH�SK\VLFDO�FKDUDFWHULVWLFV�

RI�SDOP�VWHDULQ�IRXQG�WR�EH�GLIIHUHQW�IURP�WKRVH�RI�SDOP�RLO�DQG�SDOP�ROHLQ��+HQGUL[�DQG�.HOOHQV���������

*LERQ��������QRWLFHG� WKDW� WKH� OLTXLG� IUDFWLRQ�REWDLQHG�IURP�GU\� IUDFWLRQDWLRQ�RI�SDOP�RLO��SDOP�ROHLQ�� UHFHQWO\�KDV�

EHFRPH�D�UHODWLYHO\�FKHDS�SULPDU\�FRPPRGLW\�EHFDXVH�LW�LV�IRUPHG�LQ�KLJK�SURSRUWLRQV�LQ�D�VLQJOH�VWDJH�IUDFWLRQDWLRQ��

)RU�WKLV�UHDVRQ��DWWHQWLRQ�KDV�EHHQ�IRFXVHG�RQ�PXOWLVWDJH�GU\�IUDFWLRQDWLRQ�WR�SURGXFH�ROHLQ�ZLWK�KLJKHU�LRGLQH�YDOXH��

7KH�VHFRQG�VWDJH�RI�GU\�IUDFWLRQDWLRQ�SURGXFHV�VXSHU�ROHLQ��DV�WKH�OLTXLG�IUDFWLRQ��DQG�SDOP�PLG�IUDFWLRQ�30)��DV�WKH�

VROLG�IUDFWLRQ��

3DOP�VWHDULQ�DQG�SDOP�PLG�IUDFWLRQ�DUH�WKH�KLJK�PHOWLQJ�IUDFWLRQV�REWDLQHG�IURP�GU\�IUDFWLRQDWLRQ��'XH�WR�WKHLU�KLJK�

PHOWLQJ�SRLQW��WKH\�KDYH�OLPLWHG�XVHV�LQ�WKH�PDQXIDFWXUH�RI�HGLEOH�IRRG�SURGXFWV��+RZHYHU��VLQFH�ERWK�RLOV�DUH�FRQVLG�

HUHG�DV�E\�SURGXFWV�DQG�SRVVHV�FKHDSHU�SULFHV��SDOP�VWHDULQ�DQG�SDOP�PLG�IUDFWLRQ�KDYH�D�VWULNLQJ�SRWHQF\�WR�EH�XVHG�DV�

D�IDW�VWRFN��8QGXUUDJD�HW�DO���������/DL�HW�DO����������$�IXQGDPHQWDO�XQGHUVWDQGLQJ�RI�WKHLU�FKHPLFDO�FRPSRVLWLRQ�ZLWK�

UHVSHFW�WR�WKH�SK\VLFDO�VWDWHV�DQG�WKH�IDFWRUV�ZKLFK�FRQWURO�WKH�SK\VLFDO�VWDWH��VXFK�DV�WKHUPDO�WUHDWPHQW�DQG�WHPSHULQJ��

LV�RI�LPSRUWDQFH�IRU�WKH�FRQWURO�RI�SURGXFW�TXDOLW\�DQG�IRU�WKH�SRVVLEOH�H[WHQVLRQ�RI�WKH�UDQJH�RI�SURGXFWV��$ULPD�HW�DO���

������%XV¿HOG�DQG�3URVFKRJR��������

$V�ERWK�SDOP�VWHDULQ�DQG�SDOP�PLG�IUDFWLRQ�DUH�REWDLQHG�DOPRVW�DW�WKH�VDPH�OHYHO�RI�GU\�IUDFWLRQDWLRQ�SURFHVV��SUHVHQW�

DV�WKH�VROLG�IUDFWLRQV���WKHQ�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�UHYHDO�WKH�GLIIHUHQFHV�RQ�WKHLU�SK\VLFRFKHPLFDO�SURSHUWLHV��

7KH�UHVXOWHG�GDWD�FRXOG�VHUYH�DV�PHDVXUHV�LQ�FRQVLGHULQJ�WKHP�IRU�DSSURSULDWH�XVHV�LQ�D�IRRG�V\VWHP�DQG�FRQWUROV�RI�

SURGXFW�TXDOLW\�
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MATERIALS AND METHODS

Materials

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

REWDLQHG�IURP�ORFDO�UH¿QHU\��7KHQ��WKH�SDOP�RLO�ZDV�VXEMHFWHG�

IRU�GU\�IUDFWLRQDWLRQ�WR�REWDLQ�WKH�VWHDULQ��32V��DQG�WKH�ROHLQ�

IUDFWLRQ��$W�WKH�¿UVW�VWDJH��WKH�SDOP�RLO�ZDV�FU\VWDOOL]HG�XVLQJ�

D�F\FOH�WHPSHUDWXUH�SURJUDP�DW����o&�IRU����KRXUV��7KH�ROHLQ�

IUDFWLRQ� ZDV� IXUWKHU� IUDFWLRQDWHG� WR� REWDLQ� VXSHU� ROHLQ� DQG�

SDOP�PLG�IUDFWLRQ��30)���$�F\FOH�WHPSHUDWXUH�SURJUDP�DW����
o&�IRU����KRXUV�ZDV�DSSOLHG� IRU� WKH� FU\VWDOOL]DWLRQ�SURFHVV��

$OO�FKHPLFDOV�ZHUH�HLWKHU�RI�DQDO\WLFDO�RU�KLJK�SHUIRUPDQFH�

OLTXLG�FKURPDWRJUDSK��+3/&��JUDGHV�

Determination of Triacylglycerol (TAG) Distribution

7KH�GLVWULEXWLRQ�RI�WKH�WULDF\OJO\FHUROV�ZDV�GHWHUPLQHG�

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

ZLWK�D�GLIIHUHQWLDO�UHIUDFWRPHWHU�DV�GHWHFWRU���0LQRU�SUDFWLFDO�

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

ZHUH�PDGH�LQ�RUGHU�WR�LPSURYH�7$*�VHSDUDWLRQ��$OO�HTXLSPHQWV�

�SXPS��FROXPQ��DXWR�VDPSOHU�DQG�GHWHFWRU��ZHUH�VXSSOLHG�E\�

:DWHUV®��$QDO\VLV�ZDV�GRQH�LQ�GXSOLFDWH�

Iodine Value (IV)

7KH� ,9�RI� WKH�SDOP�RLO� DQG� IUDFWLRQDWHG�SURGXFWV�ZDV�

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

&G��E±���

Slip Melting Point (SMP)

603�ZDV�GHWHUPLQHG�DFFRUGLQJ�WR�$2&6��PHWKRG�&F��

�������&DSLOODU\�WXEHV�¿OOHG�ZLWK�IDW����FP�KLJK��ZHUH�FKLOOHG�

DW� ��+1o&� IRU� ��� K� EHIRUH� EHLQJ� LPPHUVHG� LQ� D� EHDNHU� RI�

cold distilled water. The water bath was stirred and heated. 

7KH�WHPSHUDWXUH�ZDV�UHFRUGHG�ZKHQ�WKH�FROXPQ�RI�IDW�LQ�WKH�

FDSLOODU\�WXEHV�URVH�LQ�WKH�WXEH�

Determination of Melting Behaviour by DSC

'6&�DQDO\VHV�ZHUH�FDUULHG�RXW�XVLQJ�D�4�����'6&��7$�

,QVWUXPHQWV��1HZ�&DVWOH��86$��ZLWK� D� UHIULJHUDWHG� FRRO�LQJ�

V\VWHP��7$�,QVWUXPHQWV��XVLQJ�DOXPLQXP�6),�SDQV��&DOLEUD�

tion was made with indium and n�GRGHFDQH�VWDQGDUGV��1LWUR�

JHQ�ZDV�XVHG�DV�SXUJH�JDV�LQ�RUGHU�WR�SUHYHQW�FRQGHQVDWLRQ�

LQ�WKH�FHOOV��$Q�HPSW\�DOXPLQXP�6),�SDQ�ZDV�XVHG�DV�UHIH�

UHQFH��7KH�VDPSOHV�ZHUH�TXLFNO\�FRROHG�WR����o&�DW�FRROLQJ�

UDWH���o&��PLQ�DQG�NHSW�IRU���PLQ�LQ�RUGHU�WR�HQVXUH�FRPSOHWH�

VROLGL¿FDWLRQ��0HOWLQJ�SUR¿OHV�ZHUH�UHFRUGHG�IURP�±���WR��� 

o&�DW�D�KHDWLQJ�UDWH�RI��o&��PLQ��

Solid fat Content (SFC)

6)&�RI�ROHLQV�ZDV�GHWHUPLQHG�ZLWK�D�%UXNHU�ZLGH�OLQH�

SXOVH� QXFOHDU� PDJQHWLF� UHVRQDQFH� �S105�� VSHFWURPHWHU�

�.DUOVUXKH��*HUPDQ\�� XVLQJ� D� GLUHFW�PHDVXUHPHQW�PHWKRG��

7KH�HTXLSPHQW�ZDV�FDOLEUDWHG�ZLWK�WKUHH�VXSSOLHG�VWDQGDUGV�

������������DQG���������6DPSOHV�ZHUH�PHOWHG�DW����&�DQG�

WKHQ�FKLOOHG�DW���&�IRU����PLQ��1H[W��WKH�VDPSOHV�ZHUH�KHOG�DW�

HDFK�PHDVXULQJ�WHPSHUDWXUH�IRU����PLQ�SULRU�WR�PHDVXUHPHQWV��

7KH�DYHUDJH�RI�WULSOLFDWH�DQDO\VLV�ZDV�UHSRUWHG��

RESULTS AND DISCUSSION

Palm Stearin (PS) and Palm Mid Fraction (PMF) Obtained 

by Dry Fractionation

3DOP�VWHDULQ�DQG�SDOP�PLG�IUDFWLRQ�DUH�REWDLQHG�E\�GU\�

IUDFWLRQDWLRQ�DQG�SUHVHQW�DV�E\SURGXFW�LQ�ZKLFK�ERWK�DUH�WKH�

KDUG�IUDFWLRQV��WKH�VROLG�SKDVH�DIWHU�D�¿OWHU�SUHVV�VHSDUDWLRQ���

3DOP�VWHDULQ�LV�WKH�VROLG�SKDVH�RI�5%'�SDOP�RLO�IUDFWLRQDWLRQ�

ZKLOH� SDOP� PLG� IUDFWLRQ� LV� WKH� VROLG� SKDVH� RI� SDOP� ROHLQ�

IUDFWLRQDWLRQ��(YHQ� WKRXJK�ERWK�SDOP�VWHDULQ�DQG�SDOP�PLG�

IUDFWLRQ�DUH�WKH�VROLG�SKDVHV�RI�WKH�GU\�IUDFWLRQDWLRQ�SURFHVV��

LW�VHHPV�WKDW�WKH\�KDYH�GLIIHUHQW�SK\VLFRFKHPLFDO�SURSHUWLHV��

7KH� PDLQ� UHDVRQ� LV� 5%'�SDOP� RLO� DQG� SDOP� ROHLQ� ZKLFK�

VHUYHG�DV� UDZ�PDWHULDOV� IRU�GU\� IUDFWLRQDWLRQ�KDYH�GLIIHUHQW�

OHYHOV�RI�XQVDWXUDWLRQ�� ,RGLQH�YDOXH� �,9��� VOLS�PHOWLQJ�SRLQW�

�603�� DQG� WKH� \LHOG� RI� RLO� IUDFWLRQV� IURP� D�PXOWLVWDJH� GU\�

IUDFWLRQDWLRQ�RI�5%'�SDOP�RLO�DUH�GHSLFWHG�RQ�)LJXUH���

)LJXUH����$�PXOWLVWDJH�GU\�IUDFWLRQDWLRQ�RI�5%'�SDOP�RLO

)URP�WKH��st�GU\� IUDFWLRQDWLRQ��VWHDULQ�ZDV�REWDLQHG�DW�

D�\LHOG�RI��������ZLWK� ,9�������DQG�603������� o&��6WHDULQ�

KDG�D�ORZHU�,9�FRPSDUHG�WR�5%'�SDOP�RLO�ZLWK�DQ�LQLWLDO�,9��

������$FFRUGLQJ�WR�.QRWKH���������LRGLQH�YDOXH�ZDV�XVHG�DV�

D�JHQHUDO�PHDVXUH�RI�WKH�XQVDWXUDWLRQ�RI�WKH�RLO��,9�VKRZV�WKH�

DPRXQW�RI�GRXEOH�ERQGV�SUHVHQW�LQ�WKH�IDWW\�DFLGV��$V�WKH�RLO�

LV�PRUH�OLTXLG��OHVV�VDWXUDWHG���LW�ZLOO�LPSDUW�D�KLJKHU�LRGLQH�

YDOXH��7KLV�WKHQ�VKRZHG�WKDW�WKH�VWHDULQ�FRPSRVHG�PDLQO\�RI�

WKH�PRUH�VDWXUDWHG�IUDFWLRQ�RI�WULDF\OJO\FHUROV�RI�5%'�SDOP�

RLO��7KH�H[DPSOHV�RI�KLJK�VDWXUDWHG�WULDF\OJO\FHUROV�RFFXUUHG�
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in the pDOP�RLO�DUH�WULVDWXUDWHG�7$*��VXFK�DV�033��333�DQG�

336W��DQG�GLVDWXUDWHG�7$*��VXFK�DV�323��326W�DQG�023��

3DOP� PLG� IUDFWLRQ�� DW� WKH� RWKHU� KDQG�� ZDV� WKH� KDUG�

IUDFWLRQ�REWDLQHG�IURP�WKH��nd�VWDJH�RI�GU\�IUDFWLRQDWLRQ��7KH�

LRGLQH�YDOXH�RI�SDOP�PLG�IUDFWLRQ��,9��������ZDV�ORZHU�WKDQ�

WKDW�RI�5%'�SDOP�RLO��,9��������DQG�SDOP�ROHLQ��,9����������,W�

PHDQV�WKH�VDWXUDWLRQ�GHJUHH�RI�WULDF\OJO\FHUROV�SUHVHQW�LQ�WKH�

30)�ZDV�KLJKHU�WKDQ�WKDW�LQ�5%'�SDOP�RLO��+RZHYHU��LW�ZDV�

VKRZQ�WKDW�WKH�VDWXUDWLRQ�GHJUHH�RI�WULDF\OJO\FHUROV�SUHVHQW�LQ�

WKH�30)�ZDV�VWLOO�ORZHU�FRPSDUHG�WR�SDOP�VWHDULQ�ZKLFK�KDG�

DQ�,9�������

7KH�FU\VWDOOL]DWLRQ� WHPSHUDWXUH�IRU� WKH��nd�GU\�IUDFWLR�

QDWLRQ� ZDV� DOVR� IRXQG� VLJQL¿FDQWO\� ORZHU� WKDQ� WKH� �st� GU\�

IUDF�WLRQDWLRQ�� 6LQFH� WKH� LRGLQH� YDOXH� RI� SDOP� ROHLQ� �,9��

������ ZDV� KLJKHU� WKDQ� WKH� LRGLQH� YDOXH� RI� 5%'� SDOP� RLO�

�,9�� ������� SDOP� ROHLQ� KDG� KLJK�PHOWLQJ� WULJO\FHULGHV� ZLWK�

ORZHU�VDWXUDWLRQ�GHJUHH�FRPSDUHG�WR�WKRVH�RI�5%'�SDOP�RLO��

7KH� ORZHU� VDWXUDWLRQ� GHJUHH� RI� WULDF\OJO\FHUROV�ZLOO� LPSDUW�

WKH� ORZHU� PHOWLQJ� DQG� FU\VWDOOL]DWLRQ� WHPSHUDWXUH� RI� WKRVH�

WULDF\OJO\FHUROV��$V� WKH� UHVXOW�� SDOP� ROHLQ� UHTXLUHG� D� ORZHU�

FU\VWDOOL]DWLRQ�WHPSHUDWXUH�WR�REWDLQ�VXI¿FLHQW�DPRXQW�RI�WKH�

VROLG�IUDFWLRQ�GXULQJ�WKH��nd�GU\�IUDFWLRQDWLRQ�

Triacylglycerols (TAG) Distribution of Palm Stearin and 

Palm Mid Fraction

$FFRUGLQJ� WR�1HII� HW� DO�� �������� WULDF\OJO\FHURO� FRP�

SRVLWLRQ� �L�H��� NLQGV� DQG� TXDQWLWLHV� RI� LQGLYLGXDO� 7$*�� DQG�

WULDF\OJO\FHURO�VWUXFWXUH��L�H���NLQGV�DQG�TXDQWLWLHV�RI�LQGLYLGXDO�

IDWW\�DFLGV��)$��ORFDWHG�DW�WKH�JO\FHURO�PRLHW\�FDUERQV��DIIHFW�

WKH�IRRG�IRUPXODWLRQ�SURGXFW�IXQFWLRQDO�SURSHUWLHV��VXFK�DV��

PHOWLQJ� SRLQW� UDQJH�� VROLG� IDW� LQGH[�� DQG� FU\VWDO� VWUXFWXUH��

7KHVH� SK\VLFDO� SURSHUWLHV� WKHQ� DIIHFW� IRRG� SURSHUWLHV� IURP�

WH[WXUH�WR� WDVWH��$OVR�� WKH�IDW�R[LGDWLYH�VWDELOLW\� LV��SDUWLDOO\��

GHSHQGHQW�RQ� WKH�7$*�GLVWULEXWLRQ�DQG�VWUXFWXUH��7KH�7$*�

FRQWHQW�RI�WKH�SDOP�VWHDULQ�DQG�SDOP�PLG�IUDFWLRQ�ZDV�JLYHQ�

in Table 1.

$V�VKRZQ�DW�7DEOH����SDOP�VWHDULQ�FRQVLVWHG�PDLQO\�RI�

323� ����������� 333� ���������� DQG�322� ����������ZKLOH�

SDOP�PLG�IUDFWLRQ�KDG�323�����������DV�WKH�PDLQ�FRQVWLWXHQW��

7KHVH�UHVXOWV�ZHUH�LQ�DFFRUGDQFH�ZLWK�WKH�LQYHVWLJDWLRQ�GRQH�

E\�$ULPD���������$OWKRXJK�ERWK�SDOP�VWHDULQ�DQG�SDOP�PLG�

IUDFWLRQ�ZHUH�KDUG�IUDFWLRQV�RI�GU\�IUDFWLRQDWLRQ�� WKHLU�7$*�

GLVWULEXWLRQ�ZHUH�OLNHO\�GLIIHUHQW��3DOP�VWHDULQ�KDG�WULVDWXUDWHG�

7$*��VXFK�DV�333�DQG�336W��DQG�PRQRXQVDWXUDWHG�7$*��VXFK�

DV�323�DQG�326W��DV�WKH�PDLQ�FRQVWLWXHQWV��0HDQZKLOH��SDOP�

PLG�IUDFWLRQ�ZDV�FRPSRVHG�PDLQO\�RI�PRQRXQVDWXUDWHG�7$*�

�VXFK�DV�323��DQG�326W��

'XULQJ� WKH� �st� GU\� IUDFWLRQDWLRQ�� WKH� KLJK�PHOWLQJ� JO\�

FHULGHV�RI�5%'�SDOP�RLO�DFFXPXODWHG� LQ� WKH�VWHDULQ�IUDFWLRQ�

�DV�SDOP�VWHDULQ���3DOP�VWHDULQ�DOPRVW�DFTXLUHG�DOO�WULVDWXUDWHG�

7$*�ZKLFK�LV�SUHVHQW�LQ�WKH�5%'�SDOP�RLO��,W�ZDV�VKRZQ�that

7DEOH���� 7ULDF\OJO\FHUROV� GLVWULEXWLRQ� RI� 3DOP� 6WHDULQ� DQG�

3DOP�0LG�)UDFWLRQ

7$*�VSHFLHV
TAG distribution (%)

Palm Stearin 3DOP�0LG�)UDFWLRQ

//2��

PLL  

22/��

32/��

PLP

222��

322��

323��

PPP  

6W22��

326W��

PPSt 

6W26W

PStSt

����

����

����

����

����

����

�����

�����

�����

����

5.6

5.65

����

����

tr

����

����

4.51

����

����

����

�����

����

����

�����

����

����

tr

�:KHUH��3��3DOPLWLF���6W��6WHDULF���2��ROHLF��DQG�/��/LQROHLF���tr: trace.

WULVDWXUDWHG� 7$*� LQFUHDVHG� FRQVLGHUDEO\� LQ� SDOP� VWHDULQ�

ZKLOH� 323� DV� WKH�PDMRU�7$*� LQ�5%'� SDOP� RLO� GHFUHDVHG��

7ULVDWXUDWHG�7$*�LQ�SDOP�VWHDULQ�LQFUHDVHG�XS�WR���������DQG�

�������IRU�333�DQG�336W��UHVSHFWLYHO\�

2Q�WKH��nd�GU\�IUDFWLRQDWLRQ��SDOP�ROHLQ�ZDV�XVHG�DV�WKH�

UDZ�PDWHULDO��$V�WKH�KLJK�PHOWLQJ�JO\FHULGHV�RI�5%'�SDOP�RLO�

DFFXPXODWHG�LQ�SDOP�VWHDULQ��SDOP�ROHLQ�FRQWDLQHG�RQO\�VPDOO�

DPRXQW�RI�WULVDWXUDWHG�7$*��7KH�KLJK�PHOWLQJ�JO\FHULGHV�RI�

SDOP� ROHLQ� WKHQ� VKLIWHG� WR� WKH�PRQRXQVDWXUDWHG� JO\FHULGHV��

HVSHFLDOO\� 323� ZKRVH� PHOWLQJ� WHPSHUDWXUH� ZDV� MXVW� QH[W�

WR� WKH� WULVDWXUDWHG� 7$*�� 'XULQJ� WKH� �nd� GU\� IUDFWLRQDWLRQ��

PRQRXQVDWXUDWHG�7$*�DV�WKH�KLJK�PHOWLQJ�JO\FHULGHV�RI�SDOP�

ROHLQ�DFFXPXODWHG�LQ�WKH�VROLG�IUDFWLRQ��DV�30)���3DOP�PLG�

IUDFWLRQ�WKHQ�ZDV�FRPSRVHG�PDLQO\�RI�PRQRXQVDWXUDWHG�7$*�

�323�� �������� DQG�326W�� ��������� LQ� DGGLWLRQ� WR� D� VPDOO�

DPRXQW�RI�OHIWRYHU�WULVDWXUDWHG�7$*��333���������DQG�336W��

��������

Melting Behavior of Palm Stearin and Palm Mid Fraction

)URP� WKH� PHOWLQJ� WKHUPRJUDP� REWDLQHG� E\� '6&�

PHDVXUHPHQWV�� WKUHH� SDUDPHWHUV� FDQ� EH� H[WUDFWHG� QDPHO\�

PHOWLQJ� WHPSHUDWXUH� �7
0
��� RIIVHW� WHPSHUDWXUH� �7

2
�� DQG�

PHOWLQJ�KHDW� �û+
0
���7KH�PHOWLQJ� WHPSHUDWXUH�GHPRQVWUDWHG�

WKH� WHPSHUDWXUH� DW� ZKLFK� WKH� PHOWLQJ� FXUYH� UHDFKHV� WKHLU�

PD[LPXP��RU�VR��WKH�WHPSHUDWXUH�DW�ZKLFK�WKH�SKDVH�WUDQVLWLRQ�

RFFXUUHG�WKH�IDVWHVW��7KH�RIIVHW�WHPSHUDWXUH�ZDV�GHWHUPLQHG�

E\�WKH�LQWHUVHFWLRQ�RI�WKH�EDVHOLQH�DW�KLJKHU�WHPSHUDWXUH�ZLWK�

WKH�DEVROXWH�KLJKHVW�WDQJHQW�RI�WKH�FXUYH��0HDQZKLOH��WKH�DUHD�
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RI�WKH�SHDN�DFFRXQWHG�IRU�WKH�WRWDO�UHOHDVHG�PHOWLQJ�KHDW��7KH�

QRQ�LVRWKHUPDO�'6&�PHOWLQJ�SUR¿OHV�ZHUH�JLYHQ�LQ�7DEOH���

7DEOH����0HOWLQJ�EHKDYLRU�RI�SDOP�VWHDULQ�DQG�SDOP�PLG�

IUDFWLRQ�DV�PHDVXUHG�E\�'6&

Sample
1RQ�LVRWKHUPDO�'6&�PHOWLQJ�SUR¿OHV

T
0
��o&� T

2
��o&� û+

0
��-�J�

3DOP�0LG�)UDFWLRQ �����+���� �����+���� ������+����

Palm Stearin �����+���� �����+ 1.6 ������+����

 T
0

, T
2
�DQG�û+

0
�ZHUH�PHOWLQJ�WHPSHUDWXUH��RIIVHW�WHPSHUDWXUH�DQG�PHOWLQJ�

KHDW��UHVSHFWLYHO\��
�0HDQ�+�6'�ZHUH�UHSRUWHG�

$FFRUGLQJ� WR� 7DQ� DQG� &KH� 0DQ� �������� DFFXUDWH�

FRPSDULVRQV� RI� WKH� FDORULPHWULF� H[SHULPHQWV� LQ� WKH� HGLEOH�

RLOV�FDQ�RQO\�EH�GRQH�ZKHQ�'6&�H[SHULPHQWV�ZHUH�FDUULHG�

RXW� DW� WKH� VDPH� VFDQQLQJ� UDWH�� 7KH� XVH� RI� VORZ� VFDQ� UDWHV�

ZDV� DGYLVDEOH� LQ� WKDW� LW�PLQLPL]HG� LQVWUXPHQWDO� ODJ� LQ� RXW�

SXW� UHVSRQVH� DQG�� DW� D� JLYHQ� WHPSHUDWXUH�� WKH� UHDFWLRQ�

EHLQJ�H[DPLQHG�ZDV�FORVHU� WR�FKHPLFDO�HTXLOLEULXP�� ,Q� WKLV�

UHVHDUFK�� WKH� VFDQQLQJ� UDWH� RI� �� o&�ZDV� DSSOLHG�� +RZHYHU��

VHYHUDO� GLI¿FXOWLHV� PLJKW� EH� HQFRXQWHUHG� LQ� PHOWLQJ� KHDW�

GHWHUPLQDWLRQ�� 7ZR� RI� VSHFLDO� VLJQL¿FDQFHV� ZHUH�� ���� WKH�

EDVHOLQH� IRU� WKH�PHOWLQJ�FXUYH�PLJKW�QRW�EH�KRUL]RQWDO��DQG�

���� WKH� SHDN� ZDV� QRW� JHQHUDOO\� V\PPHWULFDO�� 7KH� EDVHOLQH�

RI�'6&�FXUYHV�ZDV�RIWHQ�GLIIHUHQW�EHIRUH�DQG�DIWHU�D�SHDN��

GXH� WR� FKDQJHV� LQ� WKH� SK\VLFDO� SURSHUWLHV� RI� WKH� VDPSOH�

GXULQJ�WKH�UHDFWLRQ�ZKLFK�SURGXFHG�WKH�SHDN��DQG�WKXV�LW�ZDV�

GLI¿FXOW�WR�GHWHUPLQH�WKH�EDVHOLQH�WR�EH�XVHG�IRU�PHOWLQJ�KHDW�

GHWHUPLQDWLRQ��7KHUHIRUH��LQWHUSUHWDWLRQ�RI�PHOWLQJ�KHDW�PXVW�

be done with caution.

$V� VKRZQ� LQ� 7DEOH� ��� 30)� KDG� D� ORZHU� PHOWLQJ�

WHPSHUDWXUH��7
0
�������o&��WKDQ�WKDW�RI�SDOP�VWHDULQ��7

0
�������

o&���7KH�ORZHU�PHOWLQJ�WHPSHUDWXUH�RI�30)�ZDV�FDXVHG�E\�WKH�

KLJKHU�XQVDWXUDWLRQ�GHJUHH�RI�7$*�ZKLFK�ZDV� LQGLFDWHG�E\�

WKH�KLJKHU�YDOXH�RI�,9�FRPSDUHG�WR�SDOP�VWHDULQ��7KH�KLJKHU�

XQVDWXUDWLRQ�GHJUHH�RI�7$*�� WKH� ORZHU�PHOWLQJ� WHPSHUDWXUH�

ZLOO�EH��30)�ZLOO�FRPSOHWHO\�VROLGLI\�DW����� o&�ZKLOH�SDOP�

VWHDULQ�ZLOO�FRPSOHWHO\�PHOW�DW����� o&�

$FFRUGLQJ� WR� 1RU�$LQL� DQG� 0LVNDQGDU� �������� VKRU�

WHQLQJV� ZHUH� UHIHUUHG� WR� QDWXUDOO\� RFFXUULQJ� IDWV� WKDW� ZHUH�

VROLG�DW�URRP�WHPSHUDWXUH�DQG�XVHG�WR�µVKRUWHQ¶�PDLQO\�EDNHG�

SURGXFWV��3DOP�VWHDULQ�ZLOO�OLNHO\�EH�VXLWHG�DV�D�EDVH�VWRFN�IRU�

shortenings. Palm stearin had the higher melting temperature 

DQG�ZDV�FRPSRVHG�PDLQO\�RI�WULVDWXUDWHG�DQG�PRQRXQVDWXUDWHG�

WULDF\OJO\FHUROV��7ULSDOPLWLQ��333��LV���FU\VWDO�WHQGLQJ�DQG�FDQ�

SURYLGH�VWUHQJWK�DQG�VWUXFWXUH�WR�WKH�SURGXFWV��,Q�WKH�0LGGOH�

(DVW�� 6RXWK�� DQG� 6RXWKHDVW� $VLDQ� FRXQWULHV� �SDUWLFXODUO\�

,QGLD���D�VKRUWHQLQJ�OLNH�SURGXFW�FDOOHG�³YDQDVSDWL” was made 

E\�WKH�K\GURJHQDWLRQ�RI�EOHQGHG�RLOV��,Q�WKH�,QGLDQ�FRQWH[W��

YDQDVSDWL�ZDV�ZLGHO\�XVHG�DV�DQ� LQH[SHQVLYH� VXEVWLWXWH� IRU�

JKHH� �GHK\GUDWHG� EXWWHU� RLO��� ZKLFK� KDV� D� JUDLQ\� VWUXFWXUH�

that was similar to YDQDVSDWL��2I� WKH�SRO\PRUSKLF� IRUPV����

FU\VWDOV�ZHUH�WKH�PRVW�GHVLUDEOH�EHFDXVH�RI�WKHLU�ELJJHU�VL]HV��

KLJKHU�GHQVLW\�DQG�JUHDWHU�VWDELOLW\��0D\DPRO�HW�DO���������

30)�ZDV� VRIWHU� WKDQ�SDOP� VWHDULQ��30)�ZLOO� EH�PRUH�

DSSURSULDWH� WR� EH� XVHG� DV� WKH� UDZ� PDWHULDO� IRU� PDUJDULQH��

0DUJDULQH�LV�D�ZDWHU�LQ�RLO�HPXOVLRQ�LQ�ZKLFK�ZDWHU�GURSOHWV�

DUH� NHSW� VHSDUDWHO\� E\� WKH� IDW� FU\VWDOV�� 'XH� WR� LWV� VRIWQHVV��

30)� FDQ� SURYLGH� DQG� HQKDQFH� WKH� SODVWLFLW\� RI� WKH� SURGXFW�

DW� ORZ� WHPSHUDWXUH� UDQJHV�� 7KH� TXDOLW\� RI� PDUJDULQHV� LV� WR�

VRPH� H[WHQW� GHSHQGHQW� RQ� WKH� IRUPXODWLRQ� DQG� SURFHVVLQJ��

7KH�PHOWLQJ�SRLQW�RI� WKH�RLO� IRUPXODWLRQ�FDQ�EH�DGMXVWHG�E\�

LQFRUSRUDWLQJ�PRUH�OLTXLG�RLO�LQWR�WKH�EOHQG��/DL�HW�DO���������

7DEOH���LQGLFDWHG�WKDW�WKH�PHOWLQJ�KHDW�RI�SDOP�VWHDULQ�

�û+
0
��������-�J��ZDV�KLJKHU�WKDQ�WKDW�RI�SDOP�PLG�IUDFWLRQ�

�û+
0
��������-�J���$FFRUGLQJ�WR�7DQ�DQG�&KH�0DQ���������WKH�

RLO�VDPSOH�ZLWK�D�KLJKHU�GHJUHH�RI�VDWXUDWLRQ�UHTXLUHV�PRUH�

HQHUJ\� GXULQJ� WKH� PHOWLQJ� SURFHVV��:KHQ� WKH� RLO� EHFRPHV�

PRUH�VDWXUDWHG��LW�ZLOO�QHHG�KLJKHU�HQHUJ\�IRU�SURFHVVLQJ��,Q�

WKH�LQGXVWULDO�IUDFWLRQDWLRQ�RI�YHJHWDEOH�RLOV��LW�LV�DQ�LPSRUWDQW�

SURFHGXUH� WR� FRQWURO� WKH� KHDW� E\� YDU\LQJ� WKH� UDWH� RI� KHDW�

UHPRYDO�DQG�DJLWDWLRQ�

Solid Fat Content of Palm Stearin and Palm Mid Fraction

7KH� SHUFHQWDJH� VROLG� IDW� FRQWHQW� ��� 6)&�� RI� SDOP�

VWHDULQ� DQG� SDOP�PLG� IUDFWLRQ�ZDV�PHDVXUHG� DV� D� IXQFWLRQ�

RI� WHPSHUDWXUH�� ,Q� JHQHUDO�� SDOP� VWHDULQ� KDG�KLJKHU�6)&�DW�

DQ\� WHPSHUDWXUH��$V� SDOP� VWHDULQ� ZDV�PRUH� VDWXUDWHG� WKDQ�

SDOP�PLG�IUDFWLRQ��SDOP�VWHDULQ�FRQWDLQHG�PRUH�KLJK�PHOWLQJ�

JO\FHULGHV��+LJK�PHOWLQJ�JO\FHULGHV�PHOWHG�ODWHU�DQG�LPSDUWHG�

KLJKHU�6)&�DW�D�JLYHQ�WHPSHUDWXUH��3DOP�VWHDULQ�DQG�SDOP�PLG�

IUDFWLRQ�ZHUH�DOPRVW�FRPSOHWHO\�PHOWHG�DW�WKH�WHPSHUDWXUH����
o&�DQG��� o&��

Figure 2. Solid fat content (%) of palm stearin and palm mid 

fraction

$V� VKRZQ� DW� )LJXUH� ��� WKH� 6)&� RI� SDOP� VWHDULQ� ZDV�

JUDGXDOO\�GHFUHDVHG�IRUP������DW���o&�WR�DOPRVW�FRPSOHWHO\�
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OLTXLG�DW����o&��7KH�WUHQG�RI�GHFUHDVLQJ�6)&�RQ�SDOP�VWHDULQ�

PLJKW� EH� DIIHFWHG� E\� LWV� ZLGH�UDQJLQJ� 7$*� FRQWHQW� ZKLFK�

ZDV� PDLQO\� 323�� 333� DQG� 322�� 1HYHUWKHOHVV�� WKH� WUHQG�

RI� GHFUHDVLQJ� 6)&� RQ� SDOP�PLG� IUDFWLRQ� ZDV� IRXQG� WR� EH�

GLIIHUHQW��7KH�6)&�RI�SDOP�PLG�IUDFWLRQ�ZDV�VOLJKWO\�GHFUHDVHG�

IURP��o&�WR���o&�DQG�WKHQ�VXGGHQO\�GURSSHG�DW���o&��,W�ZDV�

UHFRJQL]HG�WKDW�WKH�7$*�FRQWHQW�RI�SDOP�PLG�IUDFWLRQ�ZKLFK�

KDG�RQO\�GLXQVDWXUDWHG��323�DQG�326W��DV�WKH�PDMRULW\�FRXOG�

JLYH�VXFK�HIIHFWV�

$FFRUGLQJ�WR�-LUDVXENXQDNRUQ�HW�DO����������WKH�FU\VWDO�

OL]DWLRQ� EHKDYLRU�� FU\VWDO� SURSHUWLHV� DQG� PHOWLQJ� SUR¿OH� RI�

YHJHWDEOH� RLOV� ZHUH� LPSRUWDQW� IRU� WKHLU� DSSOLFDWLRQ� LQ� IRRG�

SURGXFWV��6KRUWHQLQJV�ZHUH�UHTXLUHG�WR�GLVSOD\�D�SODVWLF�EHKD�

YLRU�DFURVV�D�UDQJH�RI�WHPSHUDWXUHV��7KH�VROLG�IDW�FRQWHQW�RI�WKH�

IDW�EOHQG�ZDV�D�PDMRU�IDFWRU�WKDW�GHWHUPLQHG�WKH�WH[WXUH�RI�WKH�

IDW��+RZHYHU��WKH�IDW�FU\VWDO�SRO\PRUSK�DQG�WKH�PLFURVWUXFWXUH�

RI� WKH� QHWZRUN� RI� FU\VWDOOLQH� SDUWLFOHV� DOVR� GHWHUPLQHG� WKH�

PHFKDQLFDO�SURSHUWLHV�RI�WKH�IDW��$V�SDOP�VWHDULQ�KDG�EURDGHU�

6)&��LW�ZRXOG�EH�PRUH�VXLWDEOH�IRU�VKRUWHQLQJV�

7KH�SK\VLFDO�SURSHUWLHV�RI�PDUJDULQH�ZHUH�DOVR�GLFWDWHG�

E\�WKH�6)&��SDUWLFXODUO\�RI�WKH�KLJK�PHOWLQJ�JO\FHULGHV��EHFDXVH�

WKHVH�7$*�ZHUH�WKRXJKW�WR�VHW�WKH�WUHQG�LQ�WKH�SRO\PRUSKLF�

FU\VWDO� EHKDYLRU� �/DL� HW� DO��� ������� 7KH� VRIWHU� SDOP� PLG�

IUDFWLRQ�FRXOG�EH�XWLOL]HG�LQ�WKH�PDUJDULQH�IRUPXODWLRQ�WR�JLYH�

WKH�EHVW�SRVVLEOH�FRQVLVWHQF\�UHTXLUHPHQWV�IRU�FRPSRVLWLRQ��

SDFNLQJ�DQG�KDQGOLQJ�

CONCLUSION

3DOP� VWHDULQ� DQG� SDOP� PLG� IUDFWLRQ� KDG� GLIIHUHQW�

SK\VLFRFKHPLFDO�SURSHUWLHV�DOWKRXJK�ERWK�RI� WKHP�ZHUH� WKH�

VROLG� SKDVHV� REWDLQHG� IURP�GU\� IUDFWLRQDWLRQ� SURFHVV�� 3DOP�

VWHDULQ�FRQVLVWHG�PDLQO\�RI�323� �����������333� ����������

DQG�322�����������ZKLOH�SDOP�PLG�IUDFWLRQ�KDG�323��������

��� DV� WKH�PDLQ� FRQVWLWXHQW�� )URP�PHOWLQJ� SURSHUWLHV�� SDOP�

VWHDULQ�KDG�D�KLJKHU�PHOWLQJ�WHPSHUDWXUH��7
0
�������o&��WKDQ�

WKDW�RI�30)��7
0
�������o&���,W�ZDV�DOVR�VKRZQ�WKDW��LQ�JHQHUDO��

SDOP�VWHDULQ�KDG�KLJKHU�VROLG�IDW�FRQWHQW�DW�DQ\�WHPSHUDWXUH�

FRPSDUHG�WR�30)�
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