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ABSTRACT 

The herb plant from the family Acanthaceae called Clinacanthus nutans (Burm. f.) 

Lindau or better known as Sabah Snake Grass has been commercialized recently. It is 

native to Southeast Asia, including Indonesia, Thailand, and Malaysia. The leaves are 

believed to be able to treat insect bites, herpes infection, nettle rash, allergic responses 

and recently it is well known for its healing properties such as a cure for cancer and 

kidney failure alleviation. The objectives of this study were to establish the best 

sterilization method and to determine the best combination of BAP and NAA for 

optimizing the in vitro shoot formation of C. nutans. The explants for this study were the 

nodes. In the determination of sterilization method, treatment with 30% Clorox for 30 

min immersion time resulted in the least contamination, however some of the explants 

were damaged and unable to produce shoots after 4 to 6 weeks of culture. By using 30% 

Clorox at 20 min immersion time, resulted in 67.67% survived, non-contaminated 

explants. The protocol needs to be further refined to improve the effectiveness of killing 

the contaminants. For the shoot regeneration study, almost all the explants (99.96%) 

produced shoots successfully. Treatment consisting of 10 mg/L BAP without NAA 

produced the highest mean number of shoots (3.17) per explant, that reached a mean 

height of 0.73 cm and produced mean number of 13.56 leaves per shoot after 8 weeks of 

culture.  

 

Key words: Clinacanthus nutans (Burm. f.) Lindau, sterilization method, shoot 

regeneration 
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ABSTRAK 

Salah satu tumbuhan herba dari famili Acanthaceae yang dinamakan Clinacanthus 

nutans (Burm. f.) atau lebih dikenali sebagai Belalai Gajah telah dikomersilkan baru-

baru ini. Tumbuhan ini berasal dari Asia Timur Selatan termasuk Indonesia, Thailand, 

dan Malaysia. Daunnya dipercayai boleh merawat gigitan serangga, jangkitan herpes, 

ruam jelatang, alergi dan juga terkenal dengan sifat-sifat penyembuhan seperti ubat 

untuk kanser dan membendung kegagalan buah pinggang. Objektif untuk kajian ini 

adalah untuk mewujudkan kaedah pensterilan yang terbaik dan untuk menentukan 

kombinasi terbaik daripada BAP dan NAA untuk mengoptimumkan formasi in vitro 

pucuk C. nutans. Tunas dipilih sebagai ekplan untuk kajian ini. Bagi kajian untuk 

kaedah pensterilan, keputusan menunjukkan bahawa rawatan 30% Clorox dengan masa 

rendaman 30 minit memberikan kadar tercemar yang paling rendah tetapi dengan 

rawatan ini juga menyebabkan sesetengah ekplan rosak dan tidak dapat mengeluarkan 

pucuk selepas 4 hingga 6 minggu dikultur. Dengan menggunakan 30% Clorox dengan 

20 minit masa rendaman, sebanyak 67.67% kadar ekplan menjadi hidup dan  tidak 

tercemar. Protokol tersebut perlu dimurnikan lagi untuk meningkatkan keberkesanan 

untuk  membunuh bahan cemar. Untuk kajian pertumbuhan pucuk, hampir semua explan 

(99.96%) dapat mengeluarkan pucuk dengan jayanya. Rawatan dengan 10 mg/L BAP 

menghasilkan purata nombor pucuk yang paling tinggi (3.17) per ekplan, dan mencapai 

purata tinggi sebanyak 0.73 cm serta menghasilkan purata nombor daun yang sebanyak 

13.56 per pucuk selepas 8 minggu dikultur.  

Kata kunci: Clinacanthus nutans (Burm. f.) Lindau, kaedah pensterilan, pembentukan 

pucuk 



© C
OPYRIG

HT U
PM

1 
 

CHAPTER 1  

INTRODUCTION 

Malaysia’s state of health is considered lower if compared with other developed country 

like Japan and Singapore. Statistics from the Ministry of Health Malaysia in year 2011 

have shown that on average, in every hundred Malaysians, there are six people 

diagnosed with diabetic related diseases. In every ten Malaysians, one has kidney related 

diseases. In every four Malaysians, there is one that faces the risk of any cancer. In every 

hour, there are six Malaysians hit by stroke. Such diseases remain a major health threats 

to Malaysian population.  

Nowadays, people are more concerned about their health. This causes the upsurge of the 

consumption of traditional herbal plants in the world. Herb is a plant which is valued for 

its medicinal properties, flavor, or scent. Herbal plants have been used for health and 

medical purposes for more than a few thousand years. In Malaysia, traditional herbal 

plants have been used for treatment of certain diseases as well. Some people would 

prefer to consume the traditional medicines to treat their diseases rather than chemical 

medicines because they believed that herbal medicines are considered as natural 

constituents and safe to consume. In some developing countries, majority of the 

population still rely on herbal medicines to meet their health needs. The interest on 

herbal medicines and their utilization have been rising rapidly in recent years even in 

areas where modern medicine is available.  

Clinacanthus nutans (Burm. f.) Lindau is a herb from family Acanthaceae. The 

Acanthus family is a taxon of dicotyledonous flowering plants. It consists of 250 genera 

and around 2500 species.  In traditional medicine, the fresh leaves of C. nutans has been 
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suggested to be effective in the healing of snake poison and insect bites, burn, allergic 

reaction, anti-inflammatory (Wanikiat et al., 2008) and viral infections (Thawaranantha 

et al., 1992).  Its common names are ‘Sabah Snake Grass’ in Sabah, ‘Belalai Gajah’ in 

Malay, ‘Dandang gendis’ in Indonesia, ‘Phaya yor’ in Thailand or ‘You Dun Cao’ in 

Mandarin.  

Besides that, the C. nutans was found to inhibit Varicella-zoster virus 

(Charuwichitratana et al., 1996), Herpes Simplex Virus (Sakdarat et al., 2008), and also 

able to inhibit early stage infection of Human papillomavirus (HPV) (Yuann et al., 2012) 

as well.  

C. nutans Lindau possesses many useful medicinal properties. Besides the leaves that 

are needed for medicinal purposes the stems and even the roots have also provided 

medicinal values. Due to its medicinal properties propagation of the plant through tissue 

culture will provide an opportunity to local growers and breeders to plant and sell this 

plant commercially.  

Tissue culture, an important area of biotechnology is used to conserve or grow plant 

tissues, cells or organs under sterile conditions on a nutrient culture medium of known 

composition. This technique can be used to improve the productivity and quality of 

planting material through enhanced availability of identified planting stock with desired 

traits (Thorpe, 2007). Nowadays, the plant tissue culture technique has been applied in 

many areas especially agriculture, horticulture and sciences. Tissue culture has provided 

many benefits to growers not only from commercial point of view but also for crop 

upgrading program. The advantages which can be obtained from tissue culture of C. 
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nutans are the production of shoots that are diseases free, faster multiplication rate for 

mass production on a commercial scale.  

Leaves production of C. nutans is very important for the healers and growers in term of 

the medicinal and entrepreneur purposes. Nonetheless, the leaves quantity creates a 

crucial problem to the people as they might need certain amount of leaves to treat their 

diseases or for their daily uses. After every harvest, C. nutans plants might need a 

certain period of time to produce new leaves. As a result, growers need to sell the not 

fully matured leaves to the customers or the customers need to wait for some time to get 

the leaves of C. nutans from the growers. In order to solve the problem, this experiment 

aims to find out the possibility of tissue culture treatments playing a role in multiple 

shoot formation, increase leaves growth rate, and thereby produce better shoot 

development of C. nutans. Hence, the specific objectives of this study are: 

1. To establish the most effective sodium hypochlorite (Clorox®) concentration and 

immersion time for sterilization of C. nutans explants. 

2. To determine the best combination of 6-Benzylaminopurine (BAP) and 

Naphthalene acetic acid (NAA) for optimizing the in vitro shoot formation of C. 

nutans.  
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