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ABSTRACT
'XULQJ�IUXLW�ULSHQLQJ��D�VHTXHQFH�RI�SK\VLFDO�DQG�FKHPLFDO�WUDQVIRUPDWLRQV�WDNHV�SODFH�LQ�RLO�SDOP�IUXLWV��
7KH�VWXG\�HOXFLGDWHG�YDULDWLRQV�LQ�IUXLW�ZHLJKW��RLO�FRQWHQW�LQ�PHVRFDUS�DQG�IDWW\�DFLG�SURÀOHV�GXULQJ�IUXLW�
ULSHQLQJ�DW��������������������ZHHNV�DIWHU�DQWKHVLV��:$$��RI�IRXU�FRPPHUFLDO�RLO�SDOP�FURVVHV�YL]���8QLWHG�
3ODQWDWLRQV��83���'HOL�[�1LJHULD��'[1���3DORGH�DQG�'HOL�[�*KDQD��'[*��XQGHU�VXE�WURSLFDO�HQYLURQPHQW��
)UXLW�ZHLJKW� ����� J������ J�� DQG� RLO� FRQWHQW� �������������� LQ� FURVVHV� LQFUHDVHG� IURP� ������:$$��7KH�
LGHDO�WLPH�RI�KDUYHVW�ZDV�DW����:$$��ZKLFK�FRLQFLGHG�ZLWK�KLJKHVW�RLO�FRQWHQW��7KH�PRLVWXUH�FRQWHQW� LQ�
PHVRFDUS�GHFUHDVHG�DV� IUXLW� ULSHQHG��6L[� IDWW\�DFLG�SURÀOHV�YL]���P\ULVWLF� �������������SDOPLWLF� �������
�������� VWHDULF� ������������� ROHLF� ��������������� OLQROHLF� ������������� DQG� OLQROHQLF� �������������
ZHUH�LGHQWLÀHG�E\�VWDQGDUGLVLQJ�JDV�FKURPDWRJUDSK�SDUDPHWHUV��0RQRXQVDWXUDWHG�IDWW\�DFLGV��08)$��DQG�
VDWXUDWHG�IDWW\��6)$��DFLGV�LQFUHDVHG�LQ�DOO�FURVVHV�DV�IUXLWV�ULSHQHG�IURP�������:$$��ZKLOH�SRO\XQVDWXUDWHG�
IDWW\�DFLGV�GHFUHDVHG�GXULQJ�ULSHQLQJ��0RQRXQVDWXUDWHG�DQG�SRO\XQVDWXUDWHG�IDWW\�DFLGV�ZHUH�KLJKHVW� LQ�
'[*�FURVV��LQGLFDWLQJ�LWV�EHWWHU�RLO�TXDOLW\��9DULDWLRQV�LQ�IDWW\�DFLG�SURÀOHV�RI�RLO�SDOP�FURVVHV�FDQ�EH�XWLOLVHG�
IRU�GHYHORSLQJ�SDOPV�ZLWK�VXSHULRU�RLO�TXDOLW\�
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INTRODUCTION

Oil palm is an introduced crop in India, which is 
known for high oil yield (4-6 t oil ha-1 yr-1). Various 
committees constituted by the government of India 
KDYH� LGHQWLÀHG�DQ�DUHD�RI�������PLOOLRQ�KHFWDUHV�DV�
SRWHQWLDO�IRU�RLO�SDOP�FXOWLYDWLRQ�LQ�GLͿHUHQW�,QGLDQ�
SURYLQFHV� �$UXOUDM� DQG� 1DUDVLPKD� 5DR�� ������� 7R�
date, an area of 0.331 million hectares is under oil 
palm cultivation in India grown under sub-tropical 
FRQGLWLRQV��7KH�IUXLW�RI�RLO�SDOP�LV�NQRZQ�DV�GUXSH��
FRQVLVWLQJ�RI�H[RFDUS��PHVRFDUS�DQG�HQGRFDUS��7KH�
PHVRFDUS�RI�IUXLW�LV�ÁHVK\�DQG�LV�D�VRXUFH�RI�FUXGH�
SDOP� RLO� �&32��� .HUQHO� RLO� LV� REWDLQHG� IURP� WKH�

HQGRFDUS�RI� IUXLW��ZKLFK� LV�XVHG� LQ�GLͿHUHQW� IRUPV�
E\� WKH� LQGXVWU\�� 7KH� ELRORJLFDO� SURFHVVHV� LQ� SODQWV�
during reproductive phase like development of 
fruit, maturation and ripening are quite unique. 
Oil formation and its constitution during fruit 
ripening process have been a topic of discussion 
for physiologists and plant breeders of oil palm 
IUDWHUQLW\�� 7KHUH� KDYH� EHHQ� VRPH� UHSRUWV� RI� OLSLG�
composition in oil palm under tropical conditions 
(Bafor and Osagie, 1986; Noh et al., 2002; Sundram 
et al., 2003; Prada et al., 2011; Aung et al., 2018; Zaliha 
et al.,� ������� 7KH� ELRFKHPLFDO� FKDQJHV� LQ� RLO� SDOP�
during storage have been extensively studied (Salini 
et al., 1999). Understanding the biochemical and 
physiological changes during water stress could aid 
in developing crosses/hybrids possessing higher 
yield and better oil quality (Yordanov et al., 2000).

7KH�NQRZOHGJH�RI�IDWW\�DFLG�FRPSRVLWLRQ�LQ�RLO�
palm plays a pivotal role in understanding chemical 
and physical properties of oil, which helps in 
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GHWHUPLQLQJ� WKH� RSWLPXP� WLPH�RI� KDUYHVW�� 7KH� RLO�
synthesis has been understood from accumulation 
of triacylglycerols during process of ripening under 
tropical conditions (Bates et al., 2009; Baud and 
Lepiniec, 2010). Many fatty acids that cannot be 
synthesised by human body could be derived from 
CPO (Sambanthamurthi et al., 2000; Solomons and 
2UR]FR�� ������� 7KH� SURSRUWLRQ� RI� XQVDWXUDWHG� WR�
saturated fatty acids plays a vital role in nutrition 
of human beings (Ganesan et al.,� ������� � 7KHUH� LV�
a lot of demand for high oleic fatty acid plants in 
the food industry due to its tolerance to oxidation 
(Indelicato et al., 2017; Redondo-Cuevas et al., 2018). 
Palm oil seems to be oxidatively stable among 
the vegetable oils due to its equal proportions of 
unsaturated and saturated fatty acids (Ebong et al., 
1999; Basiron, 2005). Palm oil and palm kernel oil 
are the predominant vegetable oils in food industry 
(Okechalu et al., 2011). 

7KH�H[SUHVVLRQ�RI�JHQHV� OLQNHG� WR�ELRV\QWKHVLV�
of triacylglycerol and fatty acid along with its 
heritability have been explored by various authors 
(Montoya et al.,�������=XONLÁL�et al.,�������7LQJ�et al., 
������� 7KH� IDWW\� DFLG� FRPSRVLWLRQ� RI� RLOV� IURP� )1 
generation of (ODHLV�ROHLIHUD x Elaeis guineensis inter-
VSHFLÀF�K\EULGV� LV� QRUPDOO\� LQWHUPHGLDU\�EHWZHHQ�
their parents, while fatty acid content in  F2

   generation 
exhibits the composition of F1, which is attributed 
to additive heredity and co-dominance in hybrids. 
7KH� GLͿHUHQFHV� LQ� IDWW\� DFLG� FRQWHQW� EHWZHHQ� RLOV�
from African and hybrid palms could be related to 
the expression of genes encoding ơ-ketoacyl-ACP 
V\QWKDVH� �.$6�� ,,�� ZKLFK� LV� VSHFLÀFDOO\� XVHG� IRU�
FKDLQ�OHQJWKHQLQJ�RI�&�����WR�&������0R]]RQ�et al., 
2013; Lieb et al., 2017). 

'LͿHUHQW� TXDQWLWDWLYH� WUDLW� ORFL� �47/�� IRU� IDWW\�
DFLGV�DQG� LRGLQH�YDOXH�KDYH�EHHQ� LGHQWLÀHG�DQG�D�
IHZ�VWUXFWXUDO�JHQHV�HQFRGLQJ�WKH�HQ]\PHV�LQYROYHG�
in de novo synthesis of fatty acids and triacylglycerol 
assembly have been localised in genomic intervals 
(Jin et al., 2017; Lieb et al.,��������7KH�DFWLYLW\�RI�ӹ���
fatty acid desaturase from oil palm has been tested 
in yeast, and it produced about 12% of linoleic acid, 
which barely existed in wild yeast cells (Sun et al., 
�������7KH�ÀUVW�Ʒ-3 fatty acid desaturase (involved 
in biosynthesis of alpha-linolenic acid) gene has 
EHHQ� LGHQWLÀHG� DQG� FKDUDFWHULVHG� IURP� RLO� SDOP�
(Chen et al., 2018).

7KHUH�KDV�EHHQ�QR�LQIRUPDWLRQ�RQ�DOWHUDWLRQV�LQ�
fatty acid composition in oil palm   under sub-tropical 
conditions and most of the work  has been reported 
under tropical rainforest environments (Noh et al., 
2002; Sundram et al., 2003; Prada et al., 2011; Aung 
et al., 2018; Zaliha et al.,��������7KH�RLO�FRQWHQW�DORQJ�
ZLWK�IDWW\�DFLG�SURÀOH�GXULQJ�IUXLW�ULSHQLQJ�FDQ�GLͿHU�
ERWK�TXDQWLWDWLYHO\�DQG�TXDOLWDWLYHO\�XQGHU�GLͿHUHQW�
environmental situations. Breeding programmes are 
generally targeted for higher unsaturated fatty acid 

composition present in (ODHLV� ROHLIHUD for achieving 
better oil quality (Opute, 1979). 

Since knowledge about chemical and physical 
alterations in fatty acid composition during 
ripening process under sub-tropical conditions is  
not available, this study has been taken up, which 
would also  help in understanding ideal harvest 
index in oil palm. Furthermore, a master plan could 
be drafted for evolving oil palm crosses possessing 
DOWHUHG�IDWW\�DFLG�SURÀOH�DQG�KLJK�RLO�FRQWHQW��,Q�WKLV�
context, the study is mainly intended to document 
DOWHUDWLRQV�LQ�IDWW\�DFLG�SURÀOH��IUXLW�ZHLJKW��RLO�DQG�
moisture content in four commercial oil palm tenera 
crosses grown under sub-tropical environment. 

MATERIALS AND METHODS

7KH�VWXG\�ZDV�FRQGXFWHG�DW�WKH�,QGLDQ�,QVWLWXWH�RI�
Oil Palm Research, Pedavegi, Andhra Pradesh, India, 
in four adult oil palm tenera crosses namely Deli 
x Nigeria (DxN), Palode, Deli x Ghana (DxG) and 
8QLWHG� 3ODQWDWLRQV� �83��� 7KH� IRXU� FURVVHV� VHOHFWHG�
were locally grown, which varied morphologically 
in terms of height, girth and yield. Pedavegi is 
situated at 16°8’N, 81°11’E with a mean sea level of 
�����P��7KH�SDOPV�ZHUH�SODQWHG�ZLWK���P�WULDQJXODU�
spacing and standard agronomic practices were 
IROORZHG�� 7KH� ZHDWKHU� DW� H[SHULPHQWDO� VLWH� LV� D�
W\SLFDO� VXE�WURSLFDO� RQH�� 7KH�PHDQ�PLQLPXP� DQG�
maximum temperature varied from 18.9°C- 28.3°C 
DQG� �����&������&�� UHVSHFWLYHO\�� 7KH� UHODWLYH�
humidity was in the range of 34.2%-99.2% and 925 
mm rainfall was received during the period.

7KH� LQÁRUHVFHQFHV� ZHUH� WDJJHG� DW� WKH� WLPH�
RI� DQWKHVLV� DQG�ÀYH� VWDJHV� >���� ���� ���� ��� DQG� ���
ZHHN� DIWHU� DQWKHVLV� �:$$�@� ZHUH� PRQLWRUHG� IRU�
GLͿHUHQW�SDUDPHWHUV� IURP��������:$$�DW�ZHHNO\�
LQWHUYDOV��1LQH� LQÁRUHVFHQFHV�ZHUH�VHOHFWHG� IRU�D�
FURVV�DW�HDFK�VWDJH�PDNLQJ�WKH�WRWDO�LQÁRUHVFHQFHV�
WR����GXULQJ�WKH�VWXG\��,Q�WRWDO������LQÁRUHVFHQFHV�
were evaluated for fruit weight, moisture and oil 
FRQWHQW�DORQJ�ZLWK�IDWW\�DFLG�SURÀOHV�DW�ÀYH�VWDJHV�
in the four crosses studied.   

7KH� IUXLW� ZHLJKW�� RLO� DQG� PRLVWXUH� FRQWHQW� LQ�
IUXLWV�RI�GLͿHUHQW�FURVVHV�ZHUH�GRQH�E\�XQGHUWDNLQJ�
bunch analysis as per Blaak (1963) and Prada et 
al.,� �������� 7KH� EXQFK�ZDV� KDUYHVWHG� DW� HDFK� VWDJH�
DQG� RXWHU� DQG� LQQHU� IUXLWV� ZHUH� VHSDUDWHG�� 7KH�
mean of outer and inner fruits gave average fruit 
ZHLJKW��ZKLFK�LV�H[SUHVVHG�LQ�JUDPV��7KH�PRLVWXUH�
content in fruits was estimated by taking a sample 
of outer and inner fruits. Fresh weights of these 
fruits were taken and mesocarp was scrapped. Later 
it was dried in an oven at 105°C for 24 hr and dry 
ZHLJKWV�ZHUH�UHFRUGHG��7ULSOLFDWHV�RI�VDPSOHV�ZHUH�
taken to minimise sampling error. Oil content was 
estimated by gravimetric method. Dry mesocarp 
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samples were ground and 5 g of sample were kept 
in a small container and petroleum ether was used 
as a solvent in a soxhlet extractor at 60°C-80°C for 24 
KU��7HQ�WR����VDPSOHV�ZHUH�HVWLPDWHG�IRU�RLO�FRQWHQW�
simultaneously in the extraction unit. 

7KH� IDWW\� DFLG� FRPSRVLWLRQ�ZDV� GHWHUPLQHG� DV�
per Morrison and Smith (1964). Conversion of oil to 
fatty acid methyl esters (FAME) was done by adding 
5 ml of sodium methoxide (0.1N in methanol) and 
��PO� KH[DQH� LQ� WKH� RLO� VROXWLRQ�� 7KH� VROXWLRQ�ZDV�
stirred vigorously using vortex stirrer for 10 s and 
OHIW�WR�VHSDUDWH��WLOO�D�FOHDU�VROXWLRQ�LV�REWDLQHG��7KH�
aqueous layer was collected by using micropipette 
and transferred into eppendorf tubes, which were 
directly injected into gas chromatography (Model 
*&� ��$�� 6KLPDG]X� &RUSRUDWLRQ�� .\RWR�� -DSDQ���
7KH�PRGHO� LV�ZHOO� HTXLSSHG�ZLWK�ÁDPH� LRQLVDWLRQ�
GHWHFWRU��),'��DQG�D�SRODU�FDSLOODU\�FROXPQ�%3;����
(60 m x 0.25 mm x 0.25 µP���7KH� FROXPQ�� LQMHFWRU�
and FID were set at 180°C, 230°C and 250°C. Column 
ÁRZ�ZDV�NHSW�DW�����PO�PLQ-1. Authentic standards 
stored at 4°C were used under similar conditions 
DV�WKDW�RI�)$0(�ZKLFK�ZHUH�LGHQWLÀHG�E\�PHDQ�RI�
UHWHQWLRQ� WLPHV�� 7KH� VDPSOHV�ZHUH� FRPSDUHG�ZLWK�
those of standard FAME. 

6WDWLVWLFDO� DQDO\VLV� ZDV� GRQH� XVLQJ� 067$7�
VWDWLVWLFDO� VRIWZDUH� �067$7� GHYHORSHG� DW� WKH�
Department of Crop and Soil Science, Michigan State 
University, USA). 

RESULTS AND DISCUSSION

7KH�IUXLW�ZHLJKW�RI�RLO�SDOP�FURVVHV�GXULQJ�WKH�SURFHVV�
RI� ULSHQLQJ� �������:$$�� UDQJHG� IURP� ���� J������ J�
()LJXUH� �). Palms of UP possessed the maximum 
IUXLW�ZHLJKW�������J��DW�PDWXULW\�����:$$���IROORZHG�
E\� SDOPV� RI� '[*� DQG� '[1�� 7KH� IUXLW� ZHLJKW� ZDV�
ORZHVW�LQ�SDOPV�RI�3DORGH�FURVV�DW����:$$��,Q�SDOPV�
of all the crosses, fruit weight increased from 12-20 
:$$��7KHUH�ZDV�QR�FRQFOXVLYH�WUHQG�LQ�IUXLW�ZHLJKW�
among oil palm crosses and could be inferred that 
biochemical changes could have been only occurred 
in the mesocarp of fruit (Prada et al.,��������7KH�SDOPV�
of all the crosses recorded highest fruit weight at 20 
:$$� LQGLFDWLQJ� LWV� LGHDO� WLPH� RI� KDUYHVW�� ZKLFK� LV�
FRQVLVWHQW�ZLWK�WKH�ÀQGLQJV�RI�3UDGD�et al. (2011) and 
$OYDUDGR�DQG�6WHUOLQJ���������7KH�IUXLW�ULSHQLQJ�LQ�D�
bunch starts from top to bottom portion and spreads 
IURP�RXWHU�WR�LQQHU�IUXLWV�RI�VSLNHOHWV��.DLGD���������
7KH�PDWXULW\�RI�EXQFK�LQ�RLO�SDOP�FRXOG�EH�DͿHFWHG�
E\�FKDQJHV�LQ�HQYLURQPHQW��$]LV���������

A perusal of data ()LJXUH��) relating to oil content 
LQ�WKH�PHVRFDUS�RI�IUXLWV�RI�GLͿHUHQW�FURVVHV�LQGLFDWHG�
WKDW�LW�UDQJHG�IURP��������������������:$$���7KH�RLO�
FRQWHQW�ZDV�OHVV�WLOO����:$$�LQ�IUXLWV�RI�DOO�WKH�FURVVHV�
DQG� LQFUHDVHG� VKDUSO\� IURP����:$$�RQZDUGV��7KH�
KLJKHVW�RLO�FRQWHQW�ZDV�UHFRUGHG�DW����:$$�LQ�IUXLWV�
RI�DOO�FURVVHV��7KH�IUXLWV�RI�'[*�SRVVHVVHG�PD[LPXP�
RLO�FRQWHQW�IROORZHG�E\�IUXLWV�RI�3DORGH�DQG�83��7KH�
oil accumulation in mesocarp of oil palm fruits was 

)LJXUH����9DULDWLRQV�LQ�IUXLW�ZHLJKW��J���RLO�DQG�PRLVWXUH�FRQWHQW�����DW�GLͿHUHQW�VWDJHV�RI�ULSHQLQJ�SURFHVV�LQ�RLO�SDOP�FURVVHV
>EDUV�GHSLFW�VWDQGDUG�GHYLDWLRQ�RI�PHDQ��Q ��@�
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at 20th week after anthesis (Oo et al., 1986; Suresh et 
al., 2013). Environmental factors play an important 
UROH�LQ�LQÁXHQFLQJ�IUXLW�VHW�DQG�RLO�FRQWHQW�LQ�RLO�SDOP�
�&RUOH\� DQG� 7LQNHU�� ������� 9DULDWLRQV� LQ� RLO� FRQWHQW�
in oil palm crosses could be also due to genetic and 
environmental factors (Bafor and Osagie, 1986).

7KH� PRLVWXUH� FRQWHQW� LQ� PHVRFDUS� RI� IUXLWV�
showed decreasing trend during ripening process 
�������:$$�� LQ� DOO� WKH� IRXU� FURVVHV� VWXGLHG� �)LJXUH�
1��� 7KH� PRLVWXUH� FRQWHQW� GXULQJ� ULSHQLQJ� SURFHVV�
decreased from 84.5% to 41.1% in DxN; 82.8%-34.3% 
in DxG; 82.6%-45.3% in UP and 85.2%-50.3% in Palode 
FURVV��7KH�GHFUHDVH�LQ�PRLVWXUH�FRQWHQW�LQ�IUXLWV�ZDV�
PRUH�GXULQJ�������:$$�GXH�WR�UDSLG�DFFXPXODWLRQ�
of oil in the mesocarp, which are consistent to the 
ÀQGLQJV�RI�VRPH�ZRUNHUV��2R�et al., 1985; Bafor and 
Osagie, 1986). 

)DWW\� DFLG� FRPSRVLWLRQ� LQ� GLͿHUHQW� RLO� SDOP�
FURVVHV�GXULQJ�������:$$�LV�GHSLFWHG�LQ�Table 1. Six 

GLͿHUHQW� IDWW\� DFLGV� viz., myristic, palmitic, stearic, 
oleic, linoleic and linolenic acid were analysed during 
WKH� VWXG\�� 0\ULVWLF� DFLG� LQ� WKH� IUXLWV� RI� GLͿHUHQW�
crosses during ripening varied from 0.5%-21% and its 
content increased with the process of ripening. Fruits 
of UP recorded the highest palmitic acid followed 
E\� IUXLWV� RI� 3DORGH� FURVV�� 7KH� FRQWHQW� RI� SDOPLWLF�
acid increased during the process of ripening and it 
UDQJHG�IURP�������������LQ�GLͿHUHQW�FURVVHV��6WHDULF�
acid content in oil palm crosses was in the range of 
���������� GXULQJ� ULSHQLQJ� SURFHVV�� 7KH� FRQWHQWV�
of oleic, linoleic and linolenic fatty acids during 
ripening process ranged in the order of 19.1%-43.1%, 
32.4%-8.7% and 10.4%-0.4% respectively, among the 
GLͿHUHQW� RLO� SDOP� FURVVHV� VWXGLHG�� 7KH� IDWW\� DFLG�
FRQWHQWV�REWDLQHG�LQ�WKLV�VWXG\�DUH�VLPLODU�WR�ÀQGLQJV�
REWDLQHG� LQ� RLO� SDOP� �5LQFRQ� DQG�0DUWLQH]�� �������
$PRQJ� WKH� IDWW\� DFLG� SURÀOHV�� P\ULVWLF�� SDOPLWLF��
stearic and oleic acids showed increasing trend 

WAA Myristic acid
(C:14:0)

Palmitic acid
(C:16:0)

Stearic acid
(C:18:0)

Oleic acid
(C:18:1)

Linoleic acid
(C:18:2)

Linolenic acid
(C:18:3)

United Plantations (UP)

12 1.0±0.2 33.7±1.8 3.2±0.4 20.4 ± 2.1 28.1±1.6 8.2±0.3

14 1.0±0.1 38.2±1.6 3.4±0.3 28.4 ± 1.6 20.4±1.6 4.1±0.2

16 1.1±0.2 42.7±1.4 3.8±0.4 34.1±1.8 15.4±1.4 2.4±0.1

18 1.1±0.3 44.1±1.2 4.6±0.3 35.9±1.7 10.2±1.4 1.7±0.1

20 1.4±0.2 45.1±1.1 4.1±0.2 40.1±2.1 8.7±0.8 0.4±0.1

Palode 

12 0.5±0.1 34.1±1.1 3.0±0.2 19.6±1.1 30.1±0.9 9.1±0.4

14 0.5±0.1 37.9±1.4 3.7±0.3 26.4±2.1 24.3±1.4 2.5±0.2

16 0.9±0.2 40.5±1.6 4.0±0.4 32.1±2.2 17.8±1.6 2.8±0.3

18 0.9±0.2 42.2±1.2 5.0±0.4 35.6±1.7 11.4±1.3 1.4±0.1

20 1.8±0.3 44.6±1.0 5.1±0.5 36.6±1.4 10.2±1.4 0.6±0.1

Deli x Ghana (DxG)

12 0.8±0.1 31.1±0.9 2.8±0.2 21.7±0.7 31.4±0.8 10.4±0.5

14 0.6±0.1 34.5±1.5 3.3±0.1 27.3±2.1 25.6±1.8 4.3±0.3

16 1.0±0.2 36.4±1.6 3.5±0.4 38.4±1.8 16.2±1.6 2.1±0.2

18 1.0±0.2 38.1±1.8 4.5±0.3 42.7±2.2 11.7±1.7 1.2±0.2

20 1.3±0.2 39.4±1.5 4.7±0.5 43.1±1.6 10.5±1.6 0.4±0.1

Deli x Nigeria (DxN)

12 0.7±0.1 32.4±1.1 3.3±0.2 19.1±1.1 32.4±1.0 8.7±0.4

14 0.8±0.1 40.8±1.2 3.2±0.2 28.3±2.1 23.8±0.7 2.8±0.3

16 0.6±0.1 42.4±1.1 4.9±0.4 31.2±1.4 17.3±1.1 2.2±0.3

18 1.0±0.1 44.6±1.4 4.6±0.4 34.5±1.6 11.4±1.4 1.3±0.2

20 2.1±0.2 43.1±1.6 5.1±0.5 38.4±1.8 10.7±1.4 0.4±0.1

TABLE 1. VARIATIONS IN FATTY ACID COMPOSITION (%) DURING DIFFERENT STAGES OF FRUIT RIPENING 
PROCESS IN OIL PALM CROSSES (n=9)

1RWH��0HDQ���VWDQGDUG�GHYLDWLRQ��Q ����:$$���ZHHNV�DIWHU�DQWKHVLV�
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during process of fruit ripening, while linoleic and 
linolenic fatty acids decreased as the fruits ripened. 

7KH� VL[� IDWW\� DFLGV� DQDO\VHG�GXULQJ� WKH�SURFHVV�
RI� ULSHQLQJ�FRXOG�EH�FODVVLÀHG�DV�PRQRXQVDWXUDWHG�
fatty acids, [MUFA (oleic acid)], polyunsaturated 
fatty acids, [PUFA (linoleic and linolenic acids)] and 
saturated fatty acids, [SFA (myristic, palmitic and 
stearic acids)]. Among the oil palm crosses studied, 
SFA was the highest contributor to total fatty acid 
composition followed by MUFA and PUFA ()LJXUH�
2). Fruits of DxG cross possessed the highest MUFA 
+ PUFA content, which was closely followed by 
IUXLWV� RI�'[1� DQG�83� FURVV�� 7KH� ORZHVW� FRQWHQW� RI�
MUFA + PUFA was recorded in fruits of Palode 
cross. Conversely, SFA content was highest in fruits 
of Palode cross followed by fruits of UP and DxN. 
MUFA and SFA contents in all crosses increased 
GXULQJ� WKH�SURFHVV� RI� ULSHQLQJ� �������:$$���ZKLOH�
PUFA content decreased as fruits matured. Similar 
variations in fatty acid composition were observed 
LQ� GLͿHUHQW� RLO� SDOP� K\EULGV� �5DMDQDLGX� DQG� 7DQ��
1983; Prada et al.,� �������7KH� IDWW\�DFLG�FRPSRVLWLRQ�
at various stages of fruit ripening indicated that 
major alterations are occurring in oleic, palmitic and 
linolenic acids (Bafor and Osagie, 1986; Oo et al., 1986; 

0XUSK\�� ������� 'LͿHUHQW� HGLEOH� RLO� VDPSOHV� ZHUH�
analysed and observed that 47% SFA are present in 
palm oil, of which palmitic acid was the dominant 
fatty acid (Chowdhury et al., 2007). Environment 
plays a vital role in causing wide variations in fatty 
DFLG� FRPSRVLWLRQ� LQ� GLͿHUHQW� FURVVHV� �'LHULJ� et al., 
2001; Guarrasi et al., 2010).

CONCLUSION

7R�FRQFOXGH��RLO�V\QWKHVLV�LQ�IUXLWV�RI�83��';1��'[*�
and Palode crosses started at 12 weeks after anthesis 
and highest oil content (71.2%-79.9%) was attained at 
���:$$��7KH� LGHDO� WLPH�RI�KDUYHVW� IRU� IRXU�FURVVHV�
ZDV� DW� ���:$$�� ZKLFK� FRLQFLGHG� ZLWK� KLJKHVW� RLO�
content and maximum fruit weight. SFA was the 
KLJKHVW�FRQWULEXWRU�WR�WKH�IDWW\�DFLG�SURÀOH�IROORZHG�
E\� 08)$� DQG� 38)$�� 7KH� 08)$� DQG� 38)$�
composition was highest in DxG cross indicating 
its superior oil quality under Indian sub-tropical 
FRQGLWLRQV��7KH�YDULDWLRQV� LQ�IDWW\�DFLG�FRPSRVLWLRQ�
DPRQJ�GLͿHUHQW�RLO�SDOP�FURVVHV�FDQ�EH�H[SORLWHG�IRU�
breeding palms possessing higher unsaturated fatty 
acids, which is an index of superior oil quality. 

)LJXUH����9DULDWLRQV�LQ�PRQRXQVDWXUDWHG�IDWW\�DFLGV��VDWXUDWHG�IDWW\�DFLGV�DQG�SRO\XQVDWXUDWHG�IDWW\�DFLGV�DW�GLͿHUHQW�VWDJHV�RI�ULSHQLQJ�SURFHVV�
LQ�RLO�SDOP�FURVVHV�>EDUV�GHSLFW�VWDQGDUG�GHYLDWLRQ�RI�PHDQ��Q ��@�
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VARIATIONS IN FATTY ACID PROFILES, OIL AND MOISTURE CONTENT DURING FRUIT RIPENING IN OIL PALM CROSSES GROWN IN INDIA 
UNDER SUB-TROPICAL ENVIRONMENT
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