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Abstract of thesis presented to the Department of Cell and Molecular

Biology in fulfilment of the requirement for the degree of Science

Genetic Variation in Malaysian Cymbopogon citratus (Lemongrass)
Based on Inter Simple sequence Repeat (ISSR) Markers

By
Wan Nurfatin binti Wan Mohd Jaafar
June 2015
Chair : Dr. Noor Baity Binti Saidi
Faculty: Faculty of Biotechnology and Biomolecular Sciences

This research was to investigate the genetic variation among Cymbopogon
citratus sp. or commonly known as lemongrass in Malaysia. A total of 39 C.
citratus were obtained from across Malaysia. Using the CTAB extraction
method, DNA was extracted from the 39 samples and inter simple sequence
repeat (ISSR) markers were used to estimate their genetic variation. Out of
25 ISSR primers tested, only seven ISSR primers were chosen based on
their ability to amplify DNA fragments that were easy to score on an
agarose gel and reproducible. In total 70 loci were identified and 59 were
found to be polymorphic with an average of 8.43 polymorphic loci per
primer. Using the POPGENE program values of Shannon index was
calculated to estimate the genetic diversity of C. citratus and the highest
values obtained is 0.2263 which indicate low level of genetic diversity.
Genetic distances were also calculated using the GenAlEx program and the
average for the genetic distance of all samples is 16.35. From the data
obtained, a phylogenetic tree was constructed using the UPGMA method.
Three cluster were generated, where 2 cluster share the same branch, and the

third cluster in the second branch.



Abstrak tesis yang dikemukakan kepada Jabatan Biologi Sel dan Molekul
sebagai memenuhi keperluan ijazah Sains

Variasi Gen dalam Cymbopogon citratus (Serai makan) Malaysia
berdasarkan Penanda Inter Simple Sequence Repeat (ISSR)

Oleh
Wan Nurfatin Binti Wan Mohd Jaafar
Jun 2015
Pengerusi: Dr. Noor Baity Binti Saidi, PhD
Fakulti : Fakulti Bioteknologi dan Sains Biomolekul

Kajian ini diadakan untuk menyiasat variasi dalam gen Cymbopogon
citratus spesis atau lebih dikenali sebagai serai makan di Malaysia. Secara
keseluruhannya, sebanyak 39 sampel C.citratus diambil dari seluruh
Malaysia. Ekstrak DNA diambil dari 39 sampel ini dengan menggunakan
kaedah pengekstrakan CTAB dan penanda inter simple sequence repeat
(ISSR) digunakan untuk menganggarkan variasi gen. Hanya 7 penanda
ISSR dipilih daripada 25 primer ISSR yang diuji. Kriteria pemilihan adalah
berdasarkan kebolehan primer untuk menggandakan serpihan DNA yang
kemudiannya mudah di skor pada gel agarose dan kebolehannya untuk
menggandakan serpihan DNA yang sama. Secara keseluruhannya, sebanyak
70 lokus dikenalpasti dan 59 didapati polimorfik dengan purata 8.43 lokus
polimorfik per penanda. Nilai Shannon yang digunakan untuk mengganggar
variasi gen C.citratus dikira dengan menggunakan program POPGENE dan
nilai tertinggi yang diperoleh adalah 0.2263 dimana ianya menunjukkan
variasi gen yang rendah. Jarak genetik juga dikira dengan menggunakan
program GenAlEx dan secara puratanya jarak genetik untuk semua sampel
lalah 16.35. Berdasarkan data yang diperolehi, pokok filogenetik telah
dibina dengan menggunakan kaedah UPGMA. Tiga kelompok dihasilkan,
dimana 2 kelompok berkongsi dahan yang sama dan kelompok ketiga

berada di dahan yang kedua.
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Genetic variation or also known as genetic diversity refers to the
variation in DNA sequences between and within populations of organism. In
plants, genetic variation depends on its evolution and the breeding system,
ecological and geographical factors, past bottlenecks and human factors.
The study of genetic variation in plants is important as it can give a better
understanding on its evolution, increase knowledge on the taxonomy and its
origin, and crucial for the conservation of the plants (Rao, V. R., 2002).

Cymbopogon is derived from Greek words “’Kymbe” (boat) and
“pogon” (beard) referring to Flower spike arrangement (Shah et al. 2011).
Under the genus of Cymbopogon (Family: Poaceae) there are approximately
140 species which widely distributed in semi-temperate to tropical regions
of Asia. Based on studies done, 31 species are distributed throughout Asia
(Khanuja et al., 2005). Cymbopogon are stuffed perennial C4 grasses with
numerous stiff stems arising from short, rhizomatous rootstock (Shah et al.,
2011). Cymbopogon species that produce volatile oil such as palmarosa oil,
lemongrass oil, citronella oil and ginger grass (rusa oil) are called as
aromatic grasses (Rao, 1997). In Malaysia there are 2 species of
Cymbopogon, they are Cymbopogon citratus (serai makan) or commercially
known as lemongrass and Cymbopogon nardus (serai wangi).

In Malaysia Cymbopogon nardus are often used in lotion, soap and as
insect repellent, it is not edible to be eaten. C. citratus is widely used in

cooking and tea to give fragrance to the food. In traditional medication, C.
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citratus able heal or reduces flatulence, irregular bowel movement, gastric
irritability and to arrest vomiting. In addition, its extract is believed to be a
good mosquito repellent (MP167 2012). C. citratus can be eaten and source
of medication to human, therefore it is important to know the level of
genetic variation in this plant. There are many uses of C. citratus, but the
exploration of genetic variation in C. citratus could discover more benefits
in it. The problem is, genetic variation of C. citratus is still unknown in
Malaysia.

The past studies of Cymbopogon species were focused on phenotypic
expression, herbage yield, the essential oil and the genetic differences on its
oil constituent (Khanuja 2005; Karunamoorthi and Ilango, 2010). The most
similar study with this project was written by Adhikari et at (2013) which
using Random Amplified Polymorphic DNA (RAPD) analysis to assess the
genetic diversity of indian elite clones of Cymbopogon species. Due to
many significant reason of studying genetic variation, and proved by many
paper that studied on Cymbopogon species, thus it is important also to know
the genetic variation in Malaysian C. citratus which has not yet being
discovered. The hypotheses of this project suggest that the genetic variation
in Malaysian C. citratus maybe low, but the differences exist among the
population.

Among of many types of the markers used; Random fragment Length

Polymorphism (RFLP), Amplified Fragment Length Polymorphism (AFLP)
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and Random amplified Polymorphism DNA (RAPD), Inter Simple
Sequence Repeat (ISSR) has proven to be the most efficient markers. ISSR
markers are highly sensitive to detect genomic polymorphism and offer a
great potential to determine intra and interspecific variation and this primers
able to detect a unique nucleotide sequence patterns of small DNA
fragments (400-800bp) (Reddy et al., 2002)). The main advantage of using
ISSR is that no sequence data for primer construction are needed. Thus due
to these reasons, ISSR was chosen as the marker in assessing genetic
diversity in C. citratus.

The objective of this project is to primarily genotype the C. citratus that

grows in Malaysia and to identify useful ISSR markers in C. citratus.
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