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The extracted oil palm fruit phenolics were analysed using spectrophotometry
methods to obtain information on the different types of oil palm phenolics and their
antioxidative activities. Different methods were used to extract soluble free (SFP),
insoluble-bound (ISBP) and esterified (EFP) phenolics for a better understanding of
the types of phenolics present. TPC, TFC, ODPI and DPPH of oil palm phenolics
were also monitored to investigate the possible relationships between these variables
and the degree of maturity/ripeness of the oil palm fruit from 16 to 24 weeks. The
antioxidant activities of oil palm phenolic extracts were analysed using different
antioxidant assays, namely the 2,2-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid
(ABTS) assay, 2,2-diphenyl-2-picrylhydrazyl (DPPH) assay, the ferric-reducing
ability (FRAP) assay, B-carotene bleaching assay (BCB) and the oxidative stability

index (OSI). Results showed that oil palm phenolic extracts contained high
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antioxidant activities in the order of ISBP > EFP > SFP. Eight different phenolic
acids were identified and quantified using a simple reversed-phase high performance
liquid chromatography (HPLC) with a diode array detector (DAD) and liquid
chromatography/ tandem mass spectrometry (LC/MS/MS). Gallic, protocatechuic, p-
hydroxybenzoic, vanillic, caffeic, syringic, p-coumaric and ferulic acids were
detected in oil palm phenolic extracts. Ferulic, p-hydroxybenzoic and p-coumaric
acid were the dominant phenolic acids found in oil palm fruit extracts and ranged
from 55 - 376 ng/g of DW. The results suggested the potent antioxidant activities of

oil palm phenolic extracts and the presence of phenolic acids in palm fruits.
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai
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Oleh
NEO YUN PING

JANUARI 2009

Pengerusi: Azis Ariffin, PhD

Fakulti: Fakulti Sains dan Teknologi Makanan

Fenolik yang diekstrak dari buah kelapa sawit telah dianalisis dengan menggunakan
kaedah spektrofotometer untuk mengenalpasti jenis sebatian fenolik dan aktiviti anti-
pengoksidaannya. Pengekstrakkan fenolik buah kelapa sawit telah dijalani dengan
menggunakan dua kaedah yang berbeza. Pembolehubah seperti TPC, TFC, ODPI
dan DPPH telah dikaji bagi ekstrak fenolik buah kelapa sawit dari 16 ke 24 minggu
untuk mengenalpasti hubungan di antara pembolehubah tersebut dengan kematangan
buah kelapa sawit. Keputusannya menunjukkan bahawa tiada gaya tertentu yang
dapat dikenalpasti antara pelbagai pembolehubah dan kematangan buah kelapa sawit.
Aktiviti antipengoksidaan ekstrak buah kelapa sawit telah dijalankan dengan
menggunakan beberapa kaedah seperti 2,2-azino-bis-3-etilbenzotiazolin-6-sulfonik
(ABTS), 2,2-difenil-2-pikrahidrazil (DPPH), kemampuan penurunan ferric (FRAP),

kemampuan pelunturan B-karotena (BCB) dan indeks kestabilan pengoksidaan (OSI).
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Keputusan menunjukkan bahawa ekstrak fenolik bagi buah kelapa sawit
mengandungi keupayaan antioksida yang tinggi dalam susunan ISBP >EFP > SFP.

Lapan jenis asid fenolik yang berlainan telah dikenalpasti dengan menggunakan
kromatografi cecair berprestasi tinggi jenis fasa terbalik yang ringkas dengan
pengesan “diode array” (DAD) dan kromatografi cecair /spektrometri jisim
(LC/MS/MS). Asid galik, protokatechuik, p-hidrosibenzoik, vanilik, kafeik, syringik,
p-koumarik dan ferulik telah dikenalpasti dalam ekstrak buah kelapa sawit. Asid
ferulik, p-hidrosibenzoik dan p-koumarik merupakan asid fenolik dominan dalam
ekstrak buah kelapa sawit bernilai dari 55 - 376 pg/g DW. Keputusan yang
diperolehi mencadangkan aktiviti-aktiviti antipengoksidaan yang tinggi di dalam

ekstrak buah kelapa sawit dan kehadiran asid fenolik di dalam buah kelapa sawit.
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1 INTRODUCTION

Oil palm belongs to the genus Elaeis. It is a monocotyledon perennial tree crop of
the order Spodiciflorae, Palmae family grouped under the Cocoineae tribe. The
genus consists of two species, namely Elaeis guineensis and Elaeis oleifera. Elaeis
guineensis originated from West Africa whilst Elaeis oleifera is from South America.
For some 5000 years oil palm has been an important crop for mankind. Elaeis
guineensis being almost non-existent in the 1950s, has now become the largest
cultivated crop in Malaysia and plays a significant role in the socio-economic well
being of the country. Currently, South-East Asia, particularly Malaysia and
Indonesia are the world’s largest producers of palm oil (Malaysian Palm Oil Council,
2009). In 1960 the total planted area of oil palm in Malaysia was 54.700 hectares but
by 2007, this has increased to 4.3 million hectares. Prices of all oil palm products
registered significant gains and export earnings and increased 41.8% to a record RM

45.1 billion (Malaysian Palm Oil Board, 2008).

Climatic conditions in Malaysia, with a tropical humid climate with temperatures
ranging from 24- 32 °C throughout the year, are ideally suited for the cultivation of
oil palm. The cross between Dura and Pisifera known as Tenera is the most common
planted oil palm cultivar. The oil palm is unique because it produces two types of oil.
Palm oil is produced from the pulp (mesocarp) of the fruit and the kernel of the fruit
produces palm kernel oil. The mesocarp is fibrous and the kernel has a slight cavity

in the center. The oil palm fruit is a drupe varying in shape (from spherical to ovoid





