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ABSTRACT 

Rubus fraxinifolius, locally known as Rogimot, is an underutilized edible fruit that 

can be found distributed from low tropic to subtropics region. The aims of the 

present study were to determine the antioxidant activities, phytochemicals content, 

anticholinesterase and antibacterial properties in different parts (i.e., fruit, stem, 

and leaves) of the plants. Antioxidants were analysed using Ferric Reducing 

Antioxidant Power (FRAP), 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-Azino­

bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay. All samples were freeze­

dried and extracted using five different solvents (dH20, absolute ethanol, 80% (v/v) 

ethanol, absolute methanol, and 80% (v/v) methanol). An antioxidant test showed 

that 80 (%) methanol crude extract display a higher antioxidant value compares to 

the other extract. The extract of 80% methanol is then subjected to phytochemicals 

analysis, where the result of total phenolic and total flavonoid content is found 

higher in the leaves part with the values of 56.32±0.05 mg GAE/g and 31.36±1.05 

mg CE/g, respectively. Meanwhile, fruit part showed the highest total anthocyanin 

and total carotenoid content with values of 22.27±1.28x10-14mg C-3-GE/ g and 

10.02±0.22 mg BC/g, respectively. For AChE inhibition activity, enzyme inhibition 

method is used with galanthamine as a positive control. The result of 80% (v/v) 

methanol extract of fruit, stem, and leaves showed a dependent inhibition activity 

against the AChE enzyme, where leaves part showed the highest ACh inhibition 

activity (63.48±0.48%) when tested at 250 µg/ml, followed by stem and fruit part. 

The leaves part is chosen for phytochemical analysis and were extracted with 

liquid-liquid extraction before undergoes fractionation by column chromatography. 

A total of 10 fractions were screened for their antioxidant, anticholinesterase, and 

antimicrobial activity. Nevertheless, fraction 5 and fraction 6 showed the highest 

antioxidant, AChE inhibition, and antibacterial activity. Therefore, both fractions are 

subjected to GC/MS analysis. The result on GC/MS analysis of both fractions 

revealed a total of 5 major compounds and among the major compounds that had 

been identified from both fraction is a phenol group compound, i.e phenol, phenol, 

2,4-bis(l,1-dimethylethyl)- and a fatty acid group, i.e hexadecanoic acid, which is 

widely known for their bioactivity. As a conclusion, R. fraximfolius leaves potentially 

provide protection against oxidation, antimicrobial, and having a potential as an 

acetylcholinesterase inhibitor. 
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ABSTRAK 

SIFAT BIOAKTIVITI DAN ANAUSIS FITOKIMIA Rubus fraxinifolius Pior 

{Rogimot} 

Rubus fraxinifolius atau lebih dikenali sebagai Rogimot di kalangan masyarakat 
tempatan merupakan buah yang boleh dimakan dan ianya boleh ditemui di sekitar 
kawasan tropika rendah hingga ke subtrop1ka. Kajian ini dilakukan bagi 
menentukan kebolehan bahagian buah, batang, dan daun tumbuhan ini sebagai 
antioksidan, kebolehan merencat enzim asetilkolin, jumlah kandungan fitiokimia, 
dan sebagai antimikrob. Aktiviti antioksidan ditentukan menggunakan kaedah kuasa 
penurunan ion ferik {FRAP), ujian penghapusan radikal bebas DPPH dan ujian 
penghapusan radikal bebas ABTS. Bahagian buah, batang dan daun yang telah 
diasingkan kemudiannya dikeringkan menggunakan pengering beku dan di ekstrak 
menggunakan lima pelarut yang berbeza (iaitu dH20, 100% etanol, 80% {v/v) 
etanol, 100% metanol, dan 80% {v/v) metanol). Berdasarkan keputusan ujian 
antioksidan, ekstrak menggunakan pelarut 80% {v/v) metanol menunjukkan 
keputusan aktiviti antioksidan yang lebih tinggi berbanding ekstrak larutan yang 
lain. Keputusan ujian fitokimia daripada ekstrak 80% (v/v) metanol menunjukkan 
bahawa bahagian daun mengandungi kandungan fenolik {56.32±0. 05mg GAE/g) 
dan navonoid {31.36±1.05mg CE/g) yang lebih tinggi berbanding bahagian batang 
dan buah. Manakala, jumlah kandungan antosianin dan karotenoid adalah lebih 
tinggi pada bahagian buah dengan nilai masing-masing iaitu 22.27±1.28xl{l14mg 
C-3-GE/g dan 10.02±0.22mg BC/g. Bagi aktiviti perencatan enzim 
asetilkolinesterase, galantamin digunakan sebagai kawalan positif. Semua bahagian 
tumbuhan yang diuji menunjukkan aktiviti perencatan terhadap enzim 
asetilkolinesterase, di mana bahagian daun menunjukkan aktiviti perencatan 
tertinggi {63.48±0.48%), apabila diuji pada kepekatan 250 µg/ml Bahagian daun 
dipilih untuk melalui analisis fitokimia dan ianya diekstrak dengan pengekstrakan 
cecair-cecair sebelum dipisahkan dengan kromatografi turus. Kesemua 10 fraksi 
yang dikumpul daripada kromatografi turus, diuji semula terhadap ujian aktiviti 
antioksidan, perencatan enzim asetilkolin dan aktiviti antimikrob. Keputusan ketiga­
tiga ujian terhadap 10 fraksi tersebut menunjukkan bahawa fraksi 5 dan 6 
menunjukkan aktiviti antioksida, perencatan enzim asetilkolin dan antimikrob 
tertinggi dan kedua-dua fraksi tersebut dipilih sebagai subjek analisis fitokimia 
menggunakan GC/MS. Hasil daripada analisis GC/MS pada kedua-dua fraksi 
menunjukkan kehadiran 5 sebatian utama dan antara sebatian utama yang telah 
dikena/pasti adalah daripada kumpulan fenol iaitu "phenol, 2,4-bis {1,1-
dimetilethyl)-" dan asid lemak iaitu asid heksadekanoik. Sebagai kesimpulan, daun 
R. fraxinifolius berpotensi memberikan perlindungan dan mengelak proses
pengoksidaan, antimikrobial, dan berupaya menghentikan kesan enzim
asetilkolinesterase.
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CHAPTER 1 

INTRODUCTION 

1.0 Research Background 

High demands in fruit production are expected worldwide due to the health benefits 

of fruits and their products. Developing countries contribute to about 98% of the 

total production of tropical fruits in the world (FAO, 2003). Southeast Asia is known 

to possess a rich diversity of potent commercial fruit and among successfully 

marketed fruits are mango, papaya, and banana. In spite of this commercialized 

fruit, there are also several fruits that remain underutilized and only sold locally. In 

Borneo Island, there are about 200 species of edible fruits, which some has been 

used as ethnomedicine and was beneficial to health, however, they are still not fully 

utilized and commercialized (Wong et al, 1994; Abu Bakar et al, 2009). 

More than hundreds of indigenous fruit can be found in small-scale 

orchards, even in a backyard and tropical rainforest in Borneo. However, many of 

this fruits are only available locally and consider underutilized as not much research 

on these plant. An underutilized fruit has not received much attention among 

consumer compared to commercial fruit. This could be due to the lack of scientific 

data and information on their bioactive potentials and nutritional values, lack of 

popularity among local communities, and lack of promotional campaigns (Ikram et 

al, 2009). Recently, there are increasing interests on rare and underutilized fruit 

especially in developing countries to promote and develop a new generation of 

'superfruit' which can be exported and commercialized globally (Abu Bakar and Fry, 

2013). 



In present times, various wild edible plant species are studied for their 

nutritional content as they are considered as economically and nutritional important 

(Ahmad et al., 2015). Plants contain varieties of free radical scavenging molecules, 

such as vitamins, dietary glutathione, polyphenols, and endogenous metabolites. 

These natural metabolites make a potential and good antioxidant. Although the 

human body can produce several enzymes that help scavenge free radical, but 

antioxidant such as a-tocopherol (vitamin E), (3-carotene and ascorbic acid (vitamin 

C) is only supplied through diet (Levine et al., 1991; Lobo et al., 2010). High

consumption of vegetables and fruits are also associated with protection against 

various age-related diseases. Moreover, epidemiological studies shows that intake 

of fruit and vegetables is associated with the lower risk of all-cause mortality and 

reduced potential of cardiovascular diseases (Wang et al., 2014), cancer mortality 

(Wu et al., 2016; Aune et al., 2017), age-related diseases (Jiang et al., 2017). 

Recently, research regarding on natural antioxidant has increased in various 

fields including food biology, food chemistry, cosmetic and other medical healthcare 

industries (Duda Chodak and Tarka, 2007; Nimmi and George, 2012; Li et al., 

2014). The increased interest, especially in aromatic plant, spices, and several 

potential medicinal plants as a natural antioxidant, are due to the public's 

awareness, perception that natural dietary antioxidant is safer than the synthetic 

analogues (Dogan et al, 2010) and the safety consideration of the potentially 

harmful effect of synthetic antioxidant (Seifu et al, 2012). Food industries had 

been promoting the benefits of antioxidant content in fruits and vegetables which 

lead to a growing interest on research to find a new source of natural antioxidant 

(Peschel et al., 2006; Hidalgo and Almajano, 2017). It is proven scientifically in 

laboratory and epidemiology studies where a high intake of fruits and vegetable 

can protect and reduce a considerable number of chronic diseases and the 

protective evidence are associated with their antioxidant and phytochemicals 

compound (Jiang et al., 2017; Abdelrehim et al., 2018). 
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1.1 Problem Statements 

The natural or synthetic antioxidant has been added to vegetables, fruits, prepared 

food items, pharmaceuticals, and cosmetics in order to maintain their quality and 

increase their shelf life by inhibiting, slow or arrest the fermentation, microbial 

decomposition, acidification, and microbial contamination in this product (Anand 

and Sati, 2013). They are also has been used in various industries and fields 

including medical and food industry to prevent rancidification, owing to their wide 

availability and high performance (Anbudhasan et al, 2014). Free radicals that are 

formed as by-products of many biochemicals can induce lipid peroxidation, which is 

the predominant cause of the destruction of vitamins, food decay, and rancidity 

during storage and transformation (St Angelo, 1996). An antioxidant can scavenge 

the harmful active free radical in cell and reduce potential mutation that can cause 

lipid alteration (Meroni and Raikso, 2018) 

Synthetic antioxidants such as butylhydroxytoluene (BHT) and butyl 

hydroxyanisole (BHA) and propyl gallate are a synthetic phenolic antioxidant 

(Anbudhasan et al, 2014). These compounds are been suspected cause of liver 

damage due to their toxicity as well as the carcinogenic effect (Barlow, 1990). As 

an example, synthetic antioxidants such as BHT, BHA, and TBHQ are used to 

overcome the problem on the stability of frying oil but a study by Gohari Ardabili et 

al. (2010) provided an evidence for the role of these synthetic antioxidants as 

carcinogens. Even though synthetic antioxidant help in protecting the quality of 

food, excess antioxidant added to food may produce toxicity or mutagenicity 

(Anbudhasan et al., 2014). 

Antioxidant from natural sources also has shown significant benefit in 

preventing a number of human diseases including neurological disease (Juliet and 

Sivakumar, 2017). Parkinson's disease, Alzheimer's disease, multiple sclerosis, 

amyotrophic lateral sclerosis (ALS), memory loss, and depression are among of the 

neurological disease that has been investigated to be caused by oxidative stress (Si, 

2001; Singh et al., 2004; Christen, 2000; Butterfield, 2002). Protective effect of 

natural antioxidants are through to a variety of biological actions including 

modulation in the activity of a different enzyme, inactivation of free radicals, 

3 



interaction with transition metals, and effect on gene expression and intracellular 

signalling pathways (Obrenovich et al./ 2010; Soobrattee et al./ 2006). 

Various food advertisers have begun to take note and publicizing the fact on 

the protective evidence of natural antioxidant against various types of diseases 

(Anbudhasan et al./ 2014). Moreover, the adverse effect of synthetic antioxidant 

has caused an increase on a demand for natural antioxidant (Shah et al./ 2014). In 

addition to that, trends in pharmaceutical and healthcare industries together with a 

new concept of natural healthcare in a market create a demand of modern society 

(Li et al./ 2014). This triggered intense research on not only to the edible part of a 

plant such as fruit but also the underutilized part, such as stem, flower, root, bark, 

and leaves. Many research and studies devoted to many natural antioxidants such 

as ascorbic acid, tocotrienols, tocopherols, a-carotene on various endemic plants 

where these compounds can be used as phytoceuticals and nutraceuticals (Ali 

Hassan et al./ 2013). 

1.2 Objectives 

This research is carried out to investigate potency of an underutilized plant of 

Sabah that may have potential benefits especially this selected plant which is 

known as Rubus fraxinifolius (locally called as Rogimot). Part of the plant with high 

phytochemical content display a wide range of bioactivity could be recommended 

as possible part of disease preventing. Furthermore, a better understanding of the 

functional and nutraceutical potential of this plant will further contribute to 

conservation and enhancement of species to sustain the household income of local 

communities. Therefore, the objectives of this study are: 

i. To determine the phytochemicals, antioxidants, and acetylcholinesterase

inhibition properties of Rubus fraxinifolius Pair using different plant parts and

extraction solvents.

ii. To fractionates a·nd isolate the bioactive compounds from potential Rubus

fraxinifolius Poir. extract and subsequently determine the antioxidant,

acetylcholinesterase inhibition, and antimicrobial activity.
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1.2.1 Research Justification 

This research is important as nowadays as people start to consume and utilized 

more on natural pharmaceutical as sources or alternative sources of remedies 

compare to other chemical-based medicine. It is because synthetic pharmaceutical 

may contain effect to human bodies. This fruit is popular among the local 

community in some area of Sabah which covers Bundu Tuhan, Kundasang, 

Keningau, and Ranau. However, it remains unpopular among the people in other 

regions of Sabah. Previously, there are very rarely publications, studies, and 

scientific information regarding this selected underutilized plant especially for their 

antioxidant, acetylcholinesterase inhibition and antimicrobial properties, hence this 

study intends to provide scientific data on the potential of different parts of this 

selected species. 

1.2.2 Hypothesis of Study 

Rubus fraxinifolius have potential health benefits with phytochemical compounds 

that act as a natural antioxidant agent, good antimicrobial and acetylcholinesterase 

inhibitor properties. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 General Benefits of Fruits and Vegetables 

Eating habit of consumers is changing with the 21st-century lifestyle and there is a 

better understanding of the effect of food consumed on quality and health of life 

(Ancos et al., 2015). Nowadays, there is increasing demand by consumers on fresh 

or processed fruits and vegetables, especially for canned, frozen or minimally 

processed products. Other than that, microbiologically safe and food that offers 

biological properties beyond nutritional factor also become an attraction among 

consumers. In line with the tendency to consume healthy, safe and free synthetic 

additive food, these have become the highest demand for a consumer (Ancos et 

al., 2015). Moreover, numerous published report and data on ways of obtaining 

phytochemicals from fruits and vegetables lead to increasing of public awareness 

(Agueda et al., 2012; O'shea et al., 2012; Wijngaard et al., 2012; Yu and Ahmedna, 

2013). 

Many research also has described the positive association between high 

consumption of plant-based foods with protective and decrease of various other 

chronic diseases such as cardiovascular disease (Saiko et al., 2008), Alzheimer's 

disease (Mani and Milind, 2007), cancer (Wang and Lewers, 2007), lower all-cause 

mortality in several populations (Heidemann et al., 2008; Leenders et al., 2013), 

reduce the risk of coronary heart disease, stroke, hypertension, obesity and many 

more (Ledoux et al., 2011; Boeing et al., 2012). Different varieties and species of 

fruits, vegetables, and grains have different phytochemicals profiles Chu et al., 

2002). Moyer et al (2002) reported that dark coloured and highly pigmented 



coloured fruits have the highest values of phenolic, anthocyanin and antioxidant 

content compared to other plants generally for fruit and vegetables. As an example, 

different species and varieties of blackcurrant fruits such as Ribes valdivianum, 

Ribes nigrum cvs. Consort, and Ribes odoratum has a different total phenolic 

content (TPH/100g) with the value of 1790 ± 59, 1342 ± 28, and 958 ± 33; 

respectively (Moyer et al, 2002). Research on 26 species of berries family such as 

Ericaceae genus Vaccinium, family Grossulariaceae genus Ribis and family 

Rosaceae genus Rubus also showed a high variation in total phenols content 

between the different genera and species (Jaime Guerrero et al., 2010). 

2.2 Genus Rubus 

Rubus is a Latin name that refers to a holy bramble or blackberry (Zohary, 1972). 

Rubus is a member of raspberries which include other trailing brambles such as 

loganberry and blackberry. Rubus is also one of the most diverse genera in a plant 

kingdom, which contains about 500 species (Graham and Woodhead, 2011). The 

subgenera Rubus are divided into 12 section including Allehgeniensis, Arugt� 

Raggellares, Rubus, Ursini, and/or Verotrivialis (Finn and Hancock, 2008). 

2.2.1 Geographical Distribution of Rubus 

Rubus plants can be found on all continents except Antarctica and it is distributed 

from low and tropic to subtropics region (Menzies, 2002; Yang and Pak, 2006). 

Rubus fruits are consumed globally because of their taste and due to the health 

benefits of it (Lee et al, 2012). In Malesia region, there are about 46 species of 

Rubus are found (Kalkman, 1993). In Malaysia Borneo (Sabah), Rubus plant can be 

found in the highland area. Record by Corner and Beaman (1996), stated that there 

are more than 8 species of Rubus can be found in Mount Kinabalu, such as, Rubus 

benguetensis, Rubus elongates, and Rubus ros,folius. 
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