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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the Degree of Master of Science 

OPTIMIZATION OF A REGENERATION SYSTEM FOR 
SPATHOGLOTTIS PLICATA BLUME ORCHID FROM SEEDS AND 

ANALYSIS OF ITS BIOCHEMICAL PROPERTIES 

By 

ZALIYATUN AKHMA BT MAT YASIN 

September 2014 

 

Chairman: Professor Maziah Mahmood, PhD 

Faculty:  Biotechnology and Biomolecular Sciences 

 

Spathoglottis plicata is widely used as a ground cover in landscaped garden 
and as potted plants. Due to its unique structure and colour this orchid is 
sought after by florists and orchid collectors. However, it is slow growing 
thus limiting the production of planting materials. Therefore, there is a need 
to improve its multiplication efficiency and speed up its growth. The 
objectives of this experiment are to improve the regeneration system of this 
orchid from the seeds and analyzing its biochemistry properties. The 
optimizations of the media for the seed germination and callus induction 
were carried out followed by the development of optimum medium and 
culture condition for the growth of plantlets and PLBs. The effect of 
micronutrients on the physical and biochemical changes in plantlets were 
investigated. In addition, the influences of amino acids and polyamines on 
the growth and biochemical properties of PLBs were determined followed by 
the investigation of total phenolic compound in the in vivo and in vitro leaves, 
roots and PLBs of this orchid. The optimum medium for seed germination 
was ½ MS augmented with 5 µM BAP. Investigation on the callus induction 
from seed conducted from various concentration auxin resulted in the 
highest callus induction were obtained from seed cultured on the medium 
fortified with 5 µM 2,4-D. The optimum medium and culture condition for 
plantlets was ½ MS without any plant growth regulator and should be 
transfered into fresh media after six weeks of culture. Meanwhile, the PLBs 
should be maintained in the ½ MS supplemented with 5 µM BAP and 
subcultured after four weeks of culture. Different concentrations of 
micronutrients give various effects on the physical and biochemical changes 
in the plantlets. The treatment of 50 µM Zinc had an increase of 50 % in 
plantlets height but for the treatment of 25 µM Manganese had 60 % increase 
in the total soluble protein obtained from the plantlet.  The presence of 
micronutrient in the medium also increased the peroxidase and catalase 
activity but reduced the polyphenol oxidase and nitrate reductase activity in 
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the plantlets. The optimum amino acids concentration for the growth of PLBs 
was 5 mM glutamine. The addition of 5 mM glutamine and 5 µM BAP 
improved the growth and increased the peroxidase and catalase activities but 
reduced the nitrate reductase activity of PLBs. Meanwhile, the optimum 
polyamine concentration for the growth of PLBs was 25 µM spermidine. The 
25 µM spermidine treatment cause a reduction in peroxidase and catalase but 
increased the nitrate reductase activity in the PLBs. Total phenolic content in 
vivo leaves and root is higher compared to in vitro and total phenolic content 
in the PLBs is the lowest. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk Ijazah Master Sains 

PENGOPTIMUMAN SISTEM REGENERASI ORKID SPATHOGLOTTIS 
PLICATA BLUME DARI BIJI DAN ANALISA SIFAT BIOKIMIANYA 

Oleh 

ZALIYATUN AKHMA BT MAT YASIN 

September 2014 

 

Pengerusi:  Professor Maziah Mahmood, PhD 

Fakulti: Bioteknologi dan Sains Biomolekul 

 

Spathoglottis plicata banyak digunakan sebagai penutup bumi di sekitar 
taman dan juga sebagai pokok hiasan berpasu. Orkid ini diminati oleh 
pengumpul orkid dan penjual bunga kerana struktur dan warnanya yang 
unik. Namun begitu, sifatnya yang lambat membiak menyebabkan 
penghasilan bahan tanaman yang rendah.  Oleh itu adalah amat perlu untuk 
meningkatkan kadar pembiakan dan pertumbuhan orkid ini. Objektif kajian 
ini dilaksanakan adalah untuk menambahbaik sistem regenerasi orkid ini 
dari biji dan menganalisa sifat biokimianya. Pengoptimuman media bagi 
percambahan biji dan pembentukan kalus dijalankan diikuti dengan 
membangunkan media dan keadaan kultur yang optimum untuk 
pembesaran anak pokok and PLBs. Kesan mikronutrien terhadap perubahan 
fisikal dan biokimia dalam anak pokok diselidik. Pengaruh asid amino dan 
poliamin terhadap pertumbuhan dan sifat biokimia PLBs dikaji seterusnya 
kajian mengenai kandungan fenolik  dalam daun dan akar in vivo dan in vitro 
serta PLBs. Media optimum untuk percambahan biji ialah ½ MS ditambah 
dengan 5 µM BAP. Kajian bekenaan kesan pelbagai ausin terhadap 
pembentukan kalus menunjukan hasil tertinggi setelah dikultur dengan 5 
µM 2,4-D. Medium dan keadaan kultur yang optimum untuk pertumbuhan 
anak pokok ialah medium ½ MS tanpa sebarang penggalak pertumbuhan 
dan dipindah ke medium baru selepas enam minggu dikultur. Manakala 
bagi PLBs, ianya perlu dikultur dalam medium ½ MS bersama 5 µM BAP 
dan disubkultur selepas empat minggu. Kepekatan mikronutrien yang 
berlainan memberi kesan yang berbeza terhadap perubahan fisikal dan 
biokimia anak pokok. Tinggi anak pokok yang dirawat dengan 50 µM Zink 
telah meningkat sebanyak 50% manakala kandungan protein terlarut dalam 
anak pokok yang dirawat dengan 25 µM Mangan telah bertambah sebanyak 
60%. Kehadiran mikronutrien dalam media telah meningkatkan aktiviti 
peroksidase dan catalase tetapi belaku pengurangan dalam aktiviti polifenol 
oksidase dan nitrat reduktase. Kepekatan optimum asid amino bagi 
pertumbuhan PLBs ialah 5 mM glutamin. Penambahan 5 mM glutamin dan 5 
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µM BAP ke dalam media telah meningkatkan pertumbuhan dan aktiviti 
peroksidase serta catalase tetapi telah mengurangkan aktiviti nitrat 
reduktase. Poliamin pada kepekatan 25 µM spermidine adalah yang 
optimum bagi menambahbaik pertumbuhan PLBs dan rawatan ini telah 
mengurangkan aktiviti peroksidase dan catalase tetapi meningkatkan aktiviti 
nitrat reduktase. Kandungan fenolik dalam daun dan akar in vivo adalah 
lebih tinggi dari in vitro dan yang terendah adalah dari PLBs 
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CHAPTER 1 

INTRODUCTION 

Flowers have a special place in human society for ages. It is used by all races 
in the world for decoration, offerings in ceremonies and a symbol to present 
emotion. Some of them are use as food, medicine and colouring.  Most of the 
flowers are cultivate and put onto the market as the potted plants and cut 
flowers.  Orchid is one of the flowers that has high impact in human society.  
It has exotic shapes, variety of colours and long shelf life which has inspired 
devotion among orchid lovers. Some of the orchids have medicinal values 
and fragrances. All of these properties had caused significance evolution in 
the orchid industry. Orchid has evolved from a flower only for the hobbyist 
into high commercialized potted plants and cut flowers. Thailand, Taiwan, 
Japan, New Zealand, United Kingdom, Italy and Brazil are the countries that 
dominate the orchid exportation and America is one of the largest importers 
of potted orchid. (Chugh et al., 2009). 

 

Orchid industry is a big business in Malaysia because its high demands both 
for local and foreign market. Dendrobium, Cattleya, Vanda and Phalaenopsis are 
highly sought after for their beautiful colours and fragrances and 
Paphiopedilum is popular due to its unique shape while Vanilla is cultivated 
for its flavour. Malaysia is a home to 3000 species of orchids that can be 
developed and commercialized. One of which is Spathoglottis plicata, a 
terrestrial orchid which is usually used as ground cover for the landscape 
and potted plants because it is easy to cultivate.  

 

This orchid also has medicinal values (Rao, 2004). Besides, they were used as 
tobacco substitutes in the Philippines during the World War II. Its unique 
stature and charming flower have gained attention due to its high value in 
the ornamental market. However, Spa. plicata is slow growing and this plant 
propagates through the multiplication of the pseudobulb. (Hossain and Dey, 
2013). Low multiplication efficiency produces insufficient plant materials to 
meet the need of the market. Deforestation and extremely indiscriminate 
collection have lead to extinction of many rare and wild orchids. 
Micropropagation of orchid especially the rare and wild type can help to 
conserve the germplasma and to mass produce the planting materials. 
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There are several studies that have been carried out on the tissue culture 
protocols of this orchid. Teng et al. (1997) reported that the production of 
plantlets from PLBs derived from nodal segments of eight month old 
plantlets. Sinha et al, (2009) also reported the regeneration of microshoots 
from the nodal explants. A study of seed germination of Spa. plicata was also 
carried out by Hossain and Dey (2013) whereby they used immature and 
mature seeds sown onto different media to investigate the seed germination 
and plantlets development. However, all these studies do not provide a 
complete, efficient protocol and biochemical information of this orchid. 
Therefore, efficient micropropagation protocols are needed to improve the 
germination and production of this orchid. 

 

The optimum concentrations of certain micronutrients are also essential in 
tissue culture meia. According to Kowalska et al. (2012), higher concentration 
of copper in the media will improve the production of plantlet from the 
callus of Daucus carota. Application of additives, such as amino acids and 
polyamines are beneficial to increase the cell proliferation and growth of in 
vitro plant. However, one of the problems with plant tissue culture is the 
production of phenolic in the media which affecting the vitality of the 
culture. Therefore, simple preliminary experiments were also conducted as 
on the presence of phenolic compound and the polyphenol oxidase activity 
were conducted in order to determine the content of phenolic in PLBs or 
plantlets. In vitro protocols developed and the information on the 
biochemical changes during the growth of the species can be used for further 
development studies of the species and will help in conservation of this 
orchid. Therefore, the objectives of this study are: 

1. To   develop   efficient    protocols   for   seed germination and PLBs 
induction via callus of Spa. plicata  

2. To   examine   the biochemical changes during the growth of Spa. 
plicata’s plantlets and PLBs after treated with selected micronutrient, 
polyamines, and amino acids. 

3. To determine the phenolic content of in in vivo and in vitro Spa. plicata 
leaves, roots, and PLBs 
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