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ABSTRACT 

Aquilaria sp. is known for its valuable agarwood. Determination of acetaminophen 
compound from Aquilaria leaves would increases the potential of an alternative drug 
to replace the synthetic drugs as the leaves become waste although the trees rich in 
medicinal benefits. Aquilaria malaccencis, Aquilaria subintegra and Aquilaria 
crassna were chosen as the subject. The objectives of this study are to study the 
chemical structure in the leaves extract of each species by using Fourier Transform 
Infrared Spectroscopy (FTIR.) and to determine highest acetaminophen compound 
within a range of drying temperature (30, 40, 50, 60, 70 °C) through hydrodistiUation 
in the leaves by High Performance Liquid Chromatography (HPLC). Besides that, the 
antimicrobial activity of acetaminophen extracted towards E.coli is also being studied. 
In the characterization study, the similar compounds found in both synthetic 
acetaminophen and in the leaves extract. Drying at 60 °C promotes the highest 
extraction of acetaminophen for each three species. Meanwhile, the highest 
acetaminophen extracted were from Aquilaria crassna leaves with 81.36 ug/g of 
acetaminophen whereas 44.15 and 24.64 ug/g were extracted from Aquilaria 
subintegra and Aquilaria malaccencis respectively. The leaves extract with the 
highest acetaminophen concentration for each species involved in antimicrobial 
activity. Aquilaria crassna leaves extract showed a significant inhibition by agar 
spreading method at dilution of 109 cfu/mL. The numbers of colonies significantly 
reduced to 81 cfu/mL. Therefore, all three species of Aquilaria leaves extract 
contained acetaminophen compound, which deliberately may contribute to antipyretic 
activity and has inhibition effect in growth of E.coli. 
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CHAPTER ONE 

INTRODUCTION 

1.1 RESEARCH BACKGROUND 

Plants are well known for its multiple benefits in various fields. In such cases, 

the medical field is the most advantageous as plants are high in medicinal value and 

can be used to cure illness and diseases. In ancient times, plants are the only source for 

curing diseases and illnesses. Among the uses of herbs are to treat and relieve cough, 

asthma, skin ailments, diarrhoea, fever and cancer. Nowadays, synthetic drugs have 

become a common practice in the treatment of various diseases. However, synthetic 

drugs may have adverse effects on consumers if taken excessively. As for instance, 

these synthetic drugs can cause gastritis, asthma and even liver damage. Among 

available synthetic drugs in the market are paracetamol, ibuprofen and aspirin. Hence, 

researchers these days are keen to produce natural based drugs to replace synthetic 

drugs to shift to a healthier option. 

Hot boil extraction method is the most common method used by industry. In 

order to obtain the medicinal active compound from various species of plants, 

extraction such as hot boil extraction were implemented. Commonly used extraction 

techniques are soxhlet extraction, supercritical fluid extraction, maceration, 

percolation and infusion [1]. Hydrodistillation techniques such as water distillation, 

steam distillation, water and steam distillation usually used are for aromatic plants. 

According to Handa [2], latest extraction methods for aromatic plants are solid phase 

microextraction, microdistillation, protoplast extraction, molecular distillation and 

molecular distillation. Modern and conventional methods are different based on the 

high yield value and effectiveness of the method applied. Nevertheless, both of the 

methods are advantageous in many ways and still applicable until now. 

Aquilaria, in its scientific name is known as an aromatic plant. There are many 

species can be found such as Aq. malaccencis, Aq. subintegra, Aq. hirta and Aq. 

crassna. It largely found in Asian countries including India, Malaysia, Indonesia and 

China. This species is famous for its pleasant smell, which originates from the 

agarwood. Besides its specialty in aromatic substances, agarwood already been used 
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