
11 

DECLARATION 

The materials in this thesis are original except for quotations, except summaries and 

references, which have been duly acknowledged. 

12 March 2007 /kfUl 
LEONGWAI G 

HS2004-3491 



--:. ~: -. ')~ 

~._._;. _ ~ 4~ 

Bf~) 1.~.AJ ~rJ I?gf fi2T~t-~lliJJ1.J.'.J £~~ ~~TCt!J2 TjI::.3It;::":~! 

A t'{tH- 0 t YA illli A-Nln-1 ~ 1 ~ c' f- ~f\I Q A-

i U<;r N0 HPLl 

, 
~ , 

ll\t\t~ \ C ~o N E- I 
r 

I 
I . 1 

l H~Ot :a\O~~I1 V r~ 

I 
I 'M'A I A #A- ~ 11jaz.ah:~NY\tv"_" __ Vl~ V\ , ~.ti0n(], .~V'j~ ~Mlt11Y\ 

I SESff PEN-GAJI.4.N; YOli I{' I 'JVD 5"" 

IS2ya L toNh vJAi { 'Nt:, 

I (HURUF BESAR) 
mcngaku mcmbenarka.., tesis ( LPSlSaljanalDolctor Falsaf3b) ~ ini·disimpan oi Perpustakaan Universili 

I M alaysia Sabah dengim syarat-syarat kcgunaan scperti beril.-ut 

I I. Tesis adalab hakmilik Universiti Malaysia Sabah. 
2. ~erpustakaan Universiti Malaysia Sabah dibenark.an membuat sal.inan Wltuk tujuan peogajia!1 sabaja. 
3 . Pcrpustakaan dibcnarkan membuat salinm tesis Uti scbagai bahan pertukaran mt3ra institusi pcagajian 

tinggi. 
4. u Sila tandakan ( / ) 

D SULIT 

[2] TERHAD 

0 TIDAK TERliAD 

(Mcngandungi maklurnat yang berdarjah keselamatan atau 

kepeQti!Jgan Malaysia scperti yang tennai.."1Ub di dalam 
AKTA:RAI;ISIA RASMI 1972) 

(Mengandungi maklumat TERHAD y-..ng tdah ditentubn 
oleh organisasilbadan di maoa penyclidikan dijalankan) 

(TAKD 
-"- -

AN PENULtS) 

Alam.;.t Tctap : t;t" , ~ LV (J: Pr:>, 
gg-l -0\ ti\ e-1"I c '01 0 0 00 c; Iit1'J {;)/t ~ AN , 

~~~Mi 
N arna PeoyC\ia 

Tarikh: .,~ - Qt(. "30'1-
.~ 

Tari.1d1: __________ _ 
• 

c AT A T AN: .. Po tong yang tidak bcrkc:naan . 
• 0 J ika (csis ini SULIT atliU TERHAD. sila Jampirkan suml daripada pihak ber!<ua..c;a/organisasi 

bcrkcn!l21l <kngan n-oenyatakan seltaJi scbab dan tcmpoh lC'.iis ini perlu dikcleslmn scbagai SULIT 
danTERHAD. 

@ Tcsis dimaksudkan scbagai (ellis bagi Ij617...?1h Doktor Falsafah dan Sasj8ri<l seca.-a penyelidikan, a(ou 
discn:asi bag; pcncajian e:cara kerja kIJI'SIJ5 dan pcnj'e1idi~, a/au Laporan Projek Sarjana Muda 
(LPSM). 

I 

-
<. 

C; .. 
to 

~ ~~ 
<t. V-~ 

~ e~ 
1-- .-; 
('.'1 ;:1 
~..G= 
ffi ~
Co- CI') 

0:: 
u.J 
;::: 
Z 
:::l 



11l 

EXAMINER DECLARA nON 

CERTIFIED BY 

1. SUPERVISOR 

(Dr. Jualang Azlan Abdullah Gansau) 

2. EXAMINER 

1. (,1!f-f (Dr. Zaleha Abdul Aziz) 

3. EXAMINER 

(Dr. Ivy Wong Nyet Kui) 

4. DEAN 

(SUPT.IKS.ASSOCIA TE PROFESSOR 9-h>'~'7-
DR. SHARIFF A. KADIR S. OMANG) 

UMS 
UNIVEASITI MALAYSIA SABAH 



IV 

ACKNOWLEDGEMENT 

First and foremost, I would like to thank God for giving me the wisdom and 

strength to conduct this research and fmally completing the writing of my dissertation. 

Despite there were many obstacles and challenges, I made it through with His blessing. 

I would like to thank my supervisor (Dr. Jualang) for all your guidance and 

ad vices and all the apparatus and materials that had been supplied to finished this project. 

Besides, I would like to thank Miss Devina David who had helped me a lot and becoming 

my supervisor indirectly sometimes. 

My appreciation and thanks also goes to my course mates who working with me 

and were willingness to become my respondent. Thanks for all of you! 

Finally, I want to thank my parents who are always support and encourage me in 

anyway. 



v 

ABSTRAK 

Objektif kajian ini adalah untuk membuat analisis tentang kuantiti and kualiti pigmen 

antosianin dan menganalisiskan hubungan antara kuantiti bagi enam jenis antosianin yang 

tidak sarna dengan kebolehan bunga sp. Vanda untuk mengeluarkan kewangian. Pada 

masa yang sarna, variasi elit klon anak pokok untuk pembiakan telah dicari daripada 

kajian ini. Setiap anak pokok dikultur pada keadaan persekitaraan yang sama. Untuk 

proses pengekstrakan pigmen, 0.1 % asid hydroklorik dalam methanol digunakan untuk 

mengekstrak antosianin. Selepas proses pengekstrakkan, "high performance liquid 

chromatography" (HPLC) digunakan untuk mengenalpasti and mengukur kandungan 

bagi enam jenis antosianin utama iaitu delphinidin, sianidin, petunidin, pelargonidin, 

peonidin dan malvidin. Puncak (peaks) di dalam kromatogram bagi setiap sampel 

dikenalpasti mengikuti 'absorption spectra' dan masa kesinggahan (retention time) 

berbanding dengan piawai. Kawasan di bawah puncak bagi puncak yang dipilih 

digunakan untuk mengira kandungan jenis antosianin yang didapati dalam anak pokok sp. 

Vanda. Keputusan ini menunjukkan delphinidin tidak terdapat dalam anak pokok sp. 

Vanda dan sianidin pula hanya didapati di beberapa sample spesis Vanda. Sample ke-36 

mengandungi malvidin dan peonidin yang tertinggi antara semua anak pokok Vanda 

dearei manakala sample ke-35 mempunyai kandungan pelargonidin yang tertinggi. 

Sample ke-22 mengandungi petunidin yang tertinggi. Antara anak pokok Vanda helvola, 

sample ke-25 mempunyai kandungan petunidin dan pelargonidin yang paling tinggi 

berbanding yang lain manakala sample ke-7 mengandungi peonidin yang paling tinggi. 

Sample ke-28 pula mengandungi malvidin yang terbanyak. Kesimpulannya, ini 

membuktikan jenis-jenis antosianin dapat dianalisis melalui HPLC dan jenis antosianin 

yang dikenalpasti dalam kajian ini dapat mewakili warna pada bunga pokok dewasa di 

Taman pertanian Lagud Seberang, Tenom. Begitu juga, anak pokok yang mengandungi 

malvidin mungkin dapat mempengaruhi penghasilan bunga yang wangi. Kajian yang 

dijalankan adalah penting untuk kenalpasti variasi anak pokok berdasarkan penghasilan 

bunga yang wangi kelak. 
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ABSTRACT 

The objective of this research was to discover the quantity and quality of anthocyanin and 

analyzing the correlation between the quantity of types of anthocyanins and the ability of 

producing floral fragrant by Vanda sp. The seedlings were grown under same condition; 

24 hours exposed to light with 25±2oC. In the extraction process, 0.1 % (v/v) hydrochloric 

acid in methanol acid solution used to extract anthocyanins. After the extracting process, 

high performance liquid chromatography was used to identify and measure the amount of 

six main types of anthocyanins; delphinidin, cyanidin, petunidin, pelargonidin, peonidin 

and malvidin. The peaks of the chromatograms for each sample were identified by 

comparing the absorption spectra and retention to that of authentic standards. The area 

under the curve of the wanted peaks used to fmd out the amount of the particular 

anthocyanins in the Vanda sp. seedlings. The results shown that delphinidin was not 

found in the Vanda sp. seedlings. The sample No.36 of Vanda dearei had the highest 

content of malvidin and peonidin, while sample No.35 of Vanda dearei had the highest 

amounts of pelargonidin and No.22 was found to contain the highest amount of 

petunidin. Besides, among 50 seedlings of Vanda helvola, the samples No. 25 produced 

the highest amount of petunidin and pelargonidin. While sample No.7 had the highest 

content of peonidin and No.28 has the highest content of malvidin. In conclusion, it was 

proven that the types of anthocyanins produced by Vanda sp. was suitable to be analyzed 

by using HPLC and the particular types of anthocyanins gave the colours to the flowers 

of the adult plant. Meanwhile, the seedlings composed of high level of malvidin may 

have the potential in producing fragrance during blooming in adult. The result of this 

research will be very beneficiary to expand on further study on variations plants in order 

to observe the relationship between floral fragrance and the amount of malvidin 

produced. 
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CHAPTER 1 

INTRRODUCTION 

The Vanda came from a Sanskrit word referring to Vanda roxburghii R.Br. of India, 

the type of the genus, which is now known as V. tessellate (Roxb.) D.Don (Chan et 

al., 1994). The Vanda brings the meaning of the flower with its scents, colour and 

shape. Most of the orchids are epiphyte, but sometimes they are found in the 

lithophytic (grows on bare rock or stone) or terrestrial. There are 3 categorizes of 

Vanda: i.e., strap-leaved, semi-terete and terete. The orchids in strap-leaved group 

have wider leaves, while orchids in terete group have round elongated leaves look like 

pencil, and for the orchids in semi-terete group have the leaves with the characters of 

both previous groups. Among these three groups, the terete group needs a high 

intensity of light for a better growth. There are around 80 species of Vanda be found. 

They are mostly distributed in China, Himalaya mountains, Indonesia, North 

Australia, South East Asia (include Malaysia, Indonesia and Philipine), Papua New 

Guinea and East China Sea (Hodgson et al., 1991). 

In this experiment, Vanda helvola and Vanda dearei species were being 

examined. In Borneo, Vanda helvola can be found in Mount Kinabalu and Tambunan 

area while Vanda dearei can be found in East and West of Kalimantan (around 

Sekayan River area, Kutai), Sabah (Kinabatangan District, Sapulot area, Tenom 

District and Tomani area) and Sarawak (Kuching area). Vanda helvola was suitable to 

grow in the mixed hill-forest, riverine forest, mixed lower montane forest and 
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generally on solids derived from sandstones, shales and mudstones while Vanda 

dearei suitable to grow in the riverine forest. However, the deforesting of the origin 

habitat of these species for country development made them facing extinction. The 

seedlings took long period for growth and inflorescence. Basically, they would not 

able to grow if there were competition and threat from animals and other plant 

species. The specific name of Vanda he/vola came from Latin language 'helvus' 

referred to the pinkish colour of the flower. The form collected at Kundasang on the 

slopes of Mt. Kinabalu has beautiful cinnamon brown to coppery red coloured sepals 

and petals, similar to forms found in Sumatra (Chan et aI., 1994). The Vanda dearei is 

the species of great horticultural interest to breeders before and after the war. Its large, 

very fragrant flowers have been used in several well-known early hybrids including 

Vanda Tan Chay Van, produced in Singapore. 

In this project, study of anthocyanin had been on Vanda helvola and Vanda 

dearei. The seedlings derived from seeds of these two species had been cultured for 1 

year and 5 months, and the pods were taken from Taman Pertanian Lagud Seberang 

Tenom, Sabah. The purpose of this research was to study and analyzing anthocyanin 

in Vanda sp. orchids which were cultured in the condition of24 hours light at 25±2oC. 

Any elite found among the seedlings would be chose for reproducing young plant for 

the purpose of conservation. However, in this research, the original characteristics of 

species would be preserved because the unique of the original characteristics of the 

species could not be affected and altered. The genetic components of the seedlings in 

this research were the same with the genetic components of the wild type of the parent 

plants in natural environment. In this research, the seedlings were exposed to one 

condition only which all seedlings were under the same intensity of light for 24 hours. 
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Anthocyanin is the photoreceptor compound involved in this research. The 

quality and quantity of the anthocyanin had been studied and analyzed for the 

correlation to the quality of the flowers of Vanda he/vola and Vanda dearei. This was 

then followed by indicating the correlation between the biosynthesis of anthocyan ins 

with the biosynthesis of other fragrant compounds from Vanda he/vola and Vanda 

dearei. There were six common anthocyanidins found in higher plants which are 

pelargonidin, cyanidin, peonidin, delphinidin, petunidin and malvidin (Cooper-Driver, 

2001). These six anthocyanidins were being examinated from the seedlings of Vanda 

helvola and Vanda dearei in this research. The types and the quantity of the types of 

anthocyanins had to be found out and that type of anthocyanin might be a potential 

indicator that influencing the releasing of the fragrance compounds of the flowers. For 

an example, the higher the amount of malvidin extracted from seedlings of Vanda 

he/vola or Vanda dearei, the more fragrant compound (i.e., iso-eugenol) would be 

expected to be produced by the flower during influorescent. This indication was 

refered to the most recent research on Petunia hybrida cultivars that the volatile 

compounds released by day from the flowers 40 commercial Petunia hybrida cultivars 

were analyzed. The three cultivars with solid deep-blue flowers that accumulate 

malvidin in corollas with high tissue pH were found to emit abundant iso-eugenol as 

the principal floral fragrance. Therefore, association between the floral fragrance and 

the other floral traits such as floral anthocyanin composition and corolla-tissue pH was 

discussed (Nakamura et a/., 2006). 

Different anthocyan ins give different colours of petals (i.e, brick-red 

pelargonidin, red cyanidin and blue delphinidin glucosides) (Cooper-Driver, 2001). 
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The types and amount of the anthocyan ins accumulate in Vanda helvola and Vanda 

dearei could be compared through this research because the colour pattern of the 

Vanda helvola flower was different with the flower colour of Vanda dearei, this 

indicated that the types of anthocyan ins accumulate in these two species might be 

different. 

High perfonnance liquid chromatography (HPLC) was encouraged to use for 

anthocyanins analysis in this research. This was because HPLC is commonly used to 

identify main types of anthocyan ins (qualitative and quantitative) in many researches. 

For an example, major anthocyanidins (Cyanidin, Peonidin and Malvidin) were 

detennined by HPLC after extraction and hydrolysis with hydrochloric acid 

(Nakamura et al., 2006). 

The objectives of this research were: 

1) Quantity and quality analysis of anthocyanin and comparison between Vanda 

helvola and Vanda dearei. 

2) The potential of anthocyanin in producing floral fragrance during influorecent. 

Therefore, in this research, much of experiences of works m laboratory and 

knowledge about anthocyanin pigment been obtained. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Vanda helvola 

Vanda is a monopodial orchid (derived from Greek, mono-single, and pado-a feet). The 

meaning of monopodial is having a single shoot and one root where the plants keep on 

growing and reproduction. Sometimes, they are Iitophytic/terrestrial which grown on 

the stones and on the soil. Vanda helvola are mostly epiphytic herb with thick robust 

roots. The stems elongating to over 100cm, erect but more commonly semi-pendulous 

to pendulous, lower portion of stem partly or wholly covered by old leaf-sheaths, older 

stems having one or more new growths superposed on the basal part, fonning a small 

cluster of plants. The leaves size are around 15-20 x 3.3-3.5cm, close together, 2-3 cm 

apart, bases concealing stem, curving, rigid, leathery, apex obtusely unequally bi-lobed 

and toothed. The flowers inflorescence in the kind of 'lateral inflorescence' with 8-

11 cm long, usually 1 or 2 produced at time at regular intervals during the year, laxly 4-

to 6- flowered; floral bracts 3-4 mm long, broadly triangular. The diameter of the 

flowers are 4-5 cm across, wide opening, fleshy, waxy, resupinate, lasting up to one 

week, scented and the colour is very variable. The unique of the Vanda is on the 

flower's characteristics. Vanda is a mericlone which bring the meaning of vegetative 

plants. When any part of the plant is cut and growing, the young plant produced will be 

the same with the mother plant. Some of the vanda species are hybrid to produce 
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variation (Hodgson et aI., 1991). The colours of sepals are from dull pale yellow-brown 

to coppery red with dull yellow edges. The dorsal sepals on the upper part of the 

flowers are smaller than the lateral sepals. The size of dorsal sepal is around 1.3-1.5 x 

1.2 cm, while the lateral sepal's size is around 1.6-1.8 x 1.3-1.5 cm. The petals are 

small with only 1.3-1.5 x 0.8-1.1 cm recurved at base. The lip is tri-lobed, attached to a 

short column-foot, slightly hinged and movable. The size of fruit produced is 1.3 cm 

long. The characteristic of Vanda helvola is the flowers are produced at regular 

intervals throughout the year, the coppery red mountain form being apparently more 

strongly scented. The form collected at Kundasang on the slopes of Mt. Kinabalu had 

beautiful cinnamon brown to coppery red coloured sepals, and petals, similar to forms 

found in Sumatra. Paler yellowish to pinkish forms occur elsewhere in the Crocker 

Range (Chan et al., 1994). The sample of Vanda helvola in this experiment was taken 

from Taman Pertanian Lagud Seberang Tenom. 

The colour of Vanda helvola flowers shown in photos 2.1 and 2.2 are in a bit 

reddish and a bit yellowish. 

Photo 2.1 Adult plant of Vanda helvola during inflorescence. 

(I)' UMS 
~......: 

UNIVEASITI MALAYSIA SABAH 



7 

Photo 2.2 Yanda helvola flower in short distance. 

2.2 Vanda dearei 

Types of Yanda dearei from Borneo are distributed in East and West of Kalimantan, 

Sabah and Sarawak. Yanda dearei is also an epiphytic herb with thick, robust roots. 

The stems are up to 100 cm or more long, erect to semi-pendulous, stout, the older ones 

having one or more new growths superposed on the basal leafless part, eventually 

forming a cluster of new plants, almost wholly enclosed in leaf sheaths. When they 

inflorescence, usually 1 or 2 produced at a time at regular intervals during the year, up 

to 15 cm long, laxly 4- to 6-flowered; floral bracts 3-5 cm long. The diameter of the 

flowers is 7-9 cm across, fleshy, strongly scented, remaining open for one week. The 

sepals and petals overlapping, in most plants becoming strongly reflexed after the first 2 

days, pale cream, yellow (particularly in Sarawak populations) or pale yellow, flushed 

salmon or dull brown towards the tips and edges, rarely yellow suffused with brown all 

over. The lip is with white side lobes, mid-lobe white at base, with red lines at the 

junction with the side lobes, dark yellow at apex. The size of leaves is around 35-45 x 
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3-3.8 cm, crowded, Iingulate, apex bi-Iobed and irregularly toothed, thick, coriaceous. 

The dorsal sepals are similar shape with lateral sepals. Size of Dorsal sepals is around 

3.5-4 x 2-3 cm, while the size of lateral sepals is around 3-4 x 2-3 cm. Their lip is tri

lobed. This species was of great horticultural interest to breeders before and after the 

war. Its large, very fragrant flowers have been used in several well-known early hybrids 

including Yanda Tan Chay Van, produced in Singapore. Cultivated plants produce 

flowers frequently throughout the year (Chan et al., 1994). The sample of Yanda dearei 

in this experiment is taken from Taman Pertanian Lagud Seberang Tenom. 

Photo 2.3 Adult plants of Yanda dearei during inflorescent. 

Photo 2.4 Yanda dearei flower in short distance. 
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The classification is shown below (Hodgson et al. , 1991): 

Alam 

Phylum 

Class 

Order 

Family 

Tribe 

Subtribe 

Alliance 

Genus 

Other species of vanda are: 

Vanda dearei 

Vanda he/vola 

Vanda brunnea 

: Plantae 

: Magnoliophyte 

: Liliopsite 

: Asparagales 

: Epidendroideae 

: Yandeae 

: Sarcanthinae 

: Yanda 

: Vanda 

(Malaysia). 

(Malaysia - Borneo). 

(China - Yunnan to Indo-China). 

Vanda caerulea .' Blue Orchid (Assam to China - S. Yunnan). 

Vanda a/pina 

Vanda arbuthnotiana 

Vandal celebica 

Vandal chlorosantha 

Vandal coneolor 

(Himalaya to China- S.Yunnan). 

(India). 

(Indonesia - Sulawesi). 

(Bhutan). 

(S. China to Vietnam). 
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