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ABSTRACT 

 

 

Elaeis guineensis Jacq. (oil palm) is a very important commercial crop in Malaysia. 

This plant is a valuable source of oil and phytochemical compounds used in food, 

cosmetics, pharmaceuticals and biofuels. Conventional propagation of oil palm cannot 

be done vegetatively since it has a single growing apex. Hence, propagation in vitro has 

great advantages in the case of oil palm where vegetative propagation is possible only 

via tissue culture. Somatic embryogenesis is an important pathway for the oil palm in 

vitro propagation in order to increase the number of new regenerated plantlets. The 

evolving commercial importance of the phytochemicals has a great interest particularly 

in the production of secondary metabolites by means of cell culture technology. The 

presence and accumulation of phytochemical compounds can be an added value to the 

oil palm tissue culture. This study aimed to determine the effects of Naphthaleneacetic 

acid (NAA) and precursors (glutamine and phenylalanine) on fresh weight, number of 

shoots and the phytochemical constituents of oil palm embryoid culture. Oil palm 

embryoids from clone PL 213, PL 209 and PL 220 were cultured on Murashige & Skoog 

(MS) media supplemented with 0.0, 0.5, 1.0 and 2.0 mg/L NAA. Then, the best clone 

was selected to be cultured on MS media supplemented with precursors which were 

glutamine (0, 250, 500 mg/L) and phenylalanine (0, 75, 100 mg/L). The phytochemical 

screening of embryoids and shoots methanolic extract was done using Gas 

Chromatography-Mass Spectrometry (GC-MS). The histological study was carried out 

for the precursor treatment to observe the structure and the development of embryoids. 

Results from NAA experiment showed that clone PL 213 produced the highest mean of 

fresh weight (55.30 ± 3.40 g) and number of shoots (123.00 ± 4.00) in MS0 (control) 

after 16 weeks of culture. Clone PL 213 also showed the highest number of 

phytochemical constituents in embryoids and was selected as the best clone to be used 

in the precursor experiment. Findings from precursor experiment using clone PL 213 

indicated that the highest mean of fresh weight (6.39 ± 2.14 g) was found in MS+500 

mg/L glutamine while the highest mean of number of shoots (20.00 ± 7.87) was 

produced in MS+250 mg/L glutamine after 28 days of culture. However, MS0 gave the 

highest mean of fresh weight (6.33 ± 1.30 g) and MS+100 mg/L phenylalanine produced 

the highest mean of number of shoots (31.00 ± 7.00) after 28 days of culture. The 

number of phytochemical constituents was higher in embryoids and shoots treated with 

glutamine and phenylalanine compared to MS0. These precursors influenced growth 

and secondary metabolism of oil palm embryoid culture as it could serve as an 

alternative nitrogen source and constituents of proteins. Generally, histological study of 

oil palm embryoid showed that adjacent numerous centers of meristematic cells with 

dense cytoplasm. Also, differentiated cells containing high storage lipid content were 

obtained within the cytoplasm. As a conclusion, NAA did not enhance the growth 

meanwhile glutamine and phenylalanine gave a positive effect on the growth of oil palm 

embryoid cultures. However, NAA and these precursors can promote the accumulation 

of phytochemical constituents. Therefore, it was suggested that oil palm embryoid 

culture can be further exploited and manipulated with different concentration of 

precursor to obtain more valuable phytochemical compounds.  
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