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Abstract

Herbal plants are found in abundant in Malaysian rain forests with various uses for its medicinal, pharmaceutical
and nutritional value as well as the ordinary spice in our culinary. Among herbal plant studied include Java Tea,
“Senduduk (purple & white)”, “Daun Kaduk”, Madagascar Periwinkle, Gardenia, Impatiens and Betel. As genomic
DNA extraction method for each plant varies according to its properties and constituents, four extraction methods
were chosen to determine the best method for each species. The methods selected were Doyle and Doyle
Method (1989), Dellaporta et al. Method, Modified CTAB Method, and DNA and RNA Double Extraction Method.
Modified CTAB Method was determined as the best extraction method for most of the plant studied except for
one. Genomic DNA for Betel was best extracted using the Doyle and Doyle Method. The resuits obtained from
the study varied for each plant and it proved that the constituents in each plant species contributed to the success
of extracting genomic DNA of high quality and purity even from two closely related species such as “Daun Kaduk”
(Piper sarmentoum Roxb.) and Betel (Piper betel Linn).
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Introduction

Herbal and traditional medicines have been used for thousands of years to improve the health and
well-being of civilization. They have been proven to have both medicinal and nutritive values. Herbs
and medicinal plants are becoming popular these days as more and more people are inclined to use
herbal remedies in their daily life. It is believed that as much as 80% of the world outside the
industrialized countries especially the third world countries relies on herbs for health. As a matter of
fact, various commercial pharmaceutical products originated from herbs.

Malaysia has abundance species of flowering and non-flowering plants of which a quarter are said to
be of medicinal value. In the Malaysian rain forest, some 8,100 plant species are found and 10% are
reported to have medicinal value [15]. However, only a few have been investigated fully for their
potential. As the Malaysian flora diverse greatly, well diverse secondary metabolites can be
anticipated from these medicinal plants. Biotechnology is expected to play a major role in the
production of natural products through biosynthesis and bioengineering.

Genomic analysis is one of the elementary disciplines that pertains the manipulation of the genomes of
an organism. A complete set of genes that control the overall organization of an organism is
presented in its genome. In the molecular biology field, understanding an organism's genome,
especially in plant, will considerably help impart essential genetic tools needed to maintain the plant
development [1]. Plant exudes certain chemical compounds as secondary metabolites including the
herbal plants and this can make the extraction of the plant’'s genome a hassle. The compounds such
as alkaloids, tannins, essential oils and others while beneficial for treatment of different diseases [10,
14], can hinder the quality of DNA extracted.

As a science to identify the DNA sequences on various species, genomic analysis is the first essential
step to study genes and its function in a particular species. In plant, various genes control the overall
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Other Contributing Factors to Pure and Intact Genomic DNA Isolation

Apart from the components in the extraction buffer and the steps involved in the isolation procedure,
the source of material is equally important. In plant, various sources can be used from many of the
plants’ parts such as seed, leaf, embryo, petiole and flower. Among them, the most common source is
the leaf as not all plants contain seed or flower [2]. Not just any kind of leaf can be used. Proper
choice of leaf tissue is important in determining the quality of DNA extracted.

The age and the stage of leaf growth and development of the plant may play a role in the
inconsistencies of extractions. Mature leaves have higher quantities of polyphenols, tannins and
polysaccharides, causing contamination during the extraction [4, 16]. The concentration of the
secondary metabolites and polysaccharides vary among tissue as well as with tissue age. Most of the
plants used for this study were conducted using the young and partially expanded leaves as both are
the best material for DNA extraction. The use of very young leaves however, has resulted in poor
yields of DNA as reported by Lodhi et al. in 1994.

For the purpose of extracting DNA, the leaves should be thoroughly ground using liquid nitrogen.
Freshly collected material is preferred. Another option would be to immerse the material briefly in
liquid nitrogen until the leaves are frozen and kept in -20 to -80°C prior to use. Frozen material should
be used within a month to preserve the DNA quality. By grinding the leaves, the homogenization of
the plant material is made easier [3]. Grinding is also an important step as it releases the DNA from
within the plant tissue. Certain study cautioned grinding the leaves to a very fine powder would result
in shearing of DNA [7]. It was proven true for some plants conducted in this study, although the
grinding technique plays a part as well. With the appropriate technique, the DNA should be intact as
grinding to a fine powder gave greater yields [12].

Conclusion

From the study conducted, it was proven that the quality of DNA extracted from various plants vary
depending upon the properties of the plant itself as well as the procedure used. Genomic DNA was
successfully isolated from 8 Malaysian herbal plants. Among the 4 methods applied, 7 of the plants
gave good quality of DNA using the Modified CTAB Method while Betel using the Doyle and Doyle
Method. Different methods to obtain genomic DNA for plants that come from the same family and
genus such as “Daun Kaduk® and Betel were used. In conclusion, no one method is suitable for all
plant even from closely related family. In addition, the choice of material and grinding technique
attribute to the success of acquiring high quality and pure DNA.
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