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ABSTRACT

Antioxidants play an important role in inhibiting lipid peroxidation and scavenging
radicals, thus providing protection to humans against infections and degenerative
diseases. The literature showed that the antioxidant capacity of herbs and vegetables are
high (Rahmat er al. 2003). This study was thus carried out to determine the in vitro
antioxidant capacity of a Malaysian herb. Nineteen types of herbs that are commonly
consumed by Malaysian people were screened for antioxidant activity measured by
photochemiluminescence. This method tests the ability of the herbs to scavenge free
radicals. Among the screened herbs, the most potent radical scavenging activities was
found in Eugenia polyantha (daun salam). Diplazium esculentum (pucuk paku) had the
second highest antioxidant activity. From these results, Diplazium esculentum (pucuk
paku) was selected for further study in an in vifro lipid peroxidation assay. Daun salam
was not selected for the above mentioned assay as it was difficult to obtain the herb in
large enough amounts. In the in vitro lipid peroxidation assay, tert-butylhydroperoxide
(t-BOOH) was used to induce lipid peroxidation in rat liver microsomes. The t-BOOH
induced lipid peroxidation assay system was first optimized, before it was used to test
the antioxidant activities of the Diplazium esculentum extract. Lipid peroxidation was
monitored by the thiobrbituric reactive substance (TBARS) method. The optimum
microsomal protein concentration for use in the lipid peroxidation assay was found to be
0.2 mg/ml while the optimum period for incubating the microsomes with t-BOOH was
30 minutes. The ability of Diplazium esculentum extract to inhibit microsomal lipid
peroxidation induced with t-BOOH was then measured. Trolox was used as a positive
control. Both Diplazium esculentum extract and Trolox were capable of reducing the
TBARS levels with ICs values of 4.10 + 0.06 pg/ml for Trolox and 5.62 + 0.06 pg/ml
for the Diplazium esculentum extract. The ICsy value of Diplazium esculentum extract
was comparable to that of Trolox. Overall, the results obtained suggested that the extract
possessed an in vitro antioxidant activity through radical scavenging ability and
inhibition of lipid peroxidation. The antioxidant activity of extract was comparable to
Trolox, a fact that should encourage more in vitro studies and future in vivo work.



CHAPTER 1

INTRODUCTION

1.1 Introduction

An antioxidant is a substance which is capable of trapping free radicals and suppressing
the formation of reactive oxygen species. Highly reactive free radicals and oxygen
species are present in biological systems from a wide variety of sources (Prakash, 2001).
These free radicals may oxidize nucleic acids, proteins, lipids, or DNA and can initiate
chronic degenerative diseases including cancer, autoimmune, inflammatory,
cardiovascular, and neurodegenerative (e.g. Alzheimer’s disease, Parkinson’s disease,

multiple sclerosis, Down syndrome) (Prakash, 2001; Aruoma, 2003).

As antioxidants scavenge free radicals and oxidants and terminate their reactions with
biological molecules, the assumption is that antioxidants in diets may prevent diseases
(Aruoma, 2003). Scientific evidence suggests that antioxidants reduce the risk for
chronic degenerative diseases including cancer and heart disease (Prakash, 2001). Both
epidemiological and in vitro studies have shown that supplementation of the diet with
antioxidant agents can enhance the antioxidant capacity of the body and help to attenuate
the damage induced by oxidative stress (Zhao et al., 2005). Plant sourced food
antioxidants like vitamin C, vitamin E, carotenes, phenolic acids, phytate,

phytoestrogens, polyphenols and flavonoids remove the products of reactive oxygen



