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ABSTRACT 

 

Microwave Assisted Hydrodistillation (MAHD) was used to extract 

Clinacanthus nutans (C.nutans) in order to take advantage on this novel extraction to 

evaluate the potential of MAHD. Different power of microwave such as 300W, 400W 

and 600W were investigated on extraction yield produced and compared with 

conventional hydrodistillation. Also, the effect of MAHD and HD extraction on 

chemical components of C.nutans extract were evaluated using GC-MS 

chromatography and to evaluate the mechanism of MAHD by verifying through first 

order and second order kinetic model. The condition of extraction was optimized at 6 g 

of plant sample, ratio of plant sample to solvent was kept at 1:14 (w/v) and extraction 

time of 80 min for MAHD and 120 min for HD. Higher yield, 3.33% was able to obtain 

through MAHD method for extraction time of 80 min at power of 300 W compared to 

conventional hydrodistillation (HD) which only produced 1.67% of oil yield. Second 

order kinetic model was proven to be a suitable model to simulate on basis of MAHD 

and HD experiment results. High coefficients of correlation (R2) were simulated by the 

second order model, which satisfactorily applied to the process. MAHD is proven to 

produce more quality components compared to HD when analysed by GC-MS. 
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CHAPTER ONE 

 

INTRODUCTION 

 

1.1 BACKGROUND STUDY 

 Clinacanthus nutans (Burm. f.) Lindau (C.nutans) is well known in Southeast Asia 

primarily in Malaysia, Indonesia and Thailand as a useful traditional medicinal plant. The 

plant belongs to the family member of Acanthaceae and genus Clinacanthus with the 

specific epithet nutans (Kong & Abdullah Sani, 2017). It has several name based on native 

languages of countries. “Belalai Gajah” or Sabah snake grass is locally named in Malaysia 

while in Thailand, this plant is recognized as Saled Pangpon Tua Mea (saliva of female 

mongoose) or Phaya Plong Thong or Phaya-Yor (Yahaya et al., 2015). Nowadays, this 

plant is not only can be found in Sabah but all around Malaysia since it has been widely 

cultivated in all states of Malaysia due to its abundance of valuable values. Public 

awareness in using medicinal herbs in treatment, which are found to be safe in 

consumption, has increased the demands for herbal remedies. At the moment, many 

researchers attracted to make research on this plant for its medical potency in treatment 

of skin rashes, wounds, burns and virus herpes simplex. Several studies such as from 

Pongmuangmul et al., (2016) have been done on this plant to study digalactosyl diglyc-

eride (DGDG) and monogalactosyl diglyceride (MGDG) for their in vitro antiviral 

activities against herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2). Furthermore, 

gout, uterine fibroid, diabetes, liver cancer and kidney syndrome are treated using 

C.nutans as traditional remedy in Malaysia (Sekar & Rashid, 2016). Skin-related diseases 

such as varicella-zoster virus (VZV) lesions and herpes infection, snake bites as well as 

skin rashes are treated using C.nutans in Thailand up until Thai Ministry of Health has 

shortlisted C.nutans as one of the medicinal plants for public healthcare (Yeo et al., 2018).  

 According to the previous study, this plant possesses anti-hepatitis, anti-herpes, 

anti‑inflammatory, anti-venom, analgesic, antiviral and antioxidant properties due to its 

phytochemical compound content in plant. In addition, this short shrub with hairy 

branches and small oblong leaves contains lupeol, 𝛽-sitosterol, stigmasterol, botulin,  


