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Routine analysis of DNA from numbers of plant samples using the polymerase chain reaction
(PCR) require procedures for rapid DNA preparation with the minimum number of steps and a
reduced possibility of contamination. A simple and rapid method of DNA extraction from half
or whole barley seeds employing microwave treatment for 60 seconds had been developed. The
resulting extracts suitably diluted (1:10 to 1:20) were used in PCR with a conserved 5S ribosomal
gene primer in conjunction with species-specific primers to amplify the non-coding spacer
regions. Provided the extraction conditions are accurately established, the procedure allows up
to 20 extractions in 60 seconds. The procedure is time and cost effective and eliminates several

sources of possible contamination associated with many other isolation procedures.
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INTRODUCTION

DNA-based technology employing the polymerase
chain reaction (PCR) is extensively used in the analysis
of biological samples and in genetic studies? and have
also found application in cereal variety identification!2.
Such applications of PCR technology require routine
amplifications from a large number of samples and a
high reproducibility of amplification. A limiting factor in
the use of PCR amplification in analysing large plant
populations is often the time and expense involved in
the extraction of DNA from plant tissues have been
reported3?.15.19.25 but most of these techniques remain
time and labour intensive and also require the use of
several reagents!37 or pre-conditioning of the samples
such as grinding or germination of the seeds?!. These
multi-step procedures often require initial rupturing of
the tissues followed by heating or boiling the samples in
buffered solutions to release nucleic acids.

Direct amplification of plant genomic DNA from leaf
and root tissues using PCR has been reported3.
However, such an approach has limited application and
is likely to be affected by the nature of the cell walls, the
presence of polysaccharides (e.g. starch) and other
reactive secondary metabolites (e.g. phenolic) co-
extracted or present in the intact tissues. Moreover,
direct tissue methods or methods which harvest DNA
directly after physical or alkaline disruption of plant
tissue may lead to poor reliability and reproducibility

due to insufficient and inconsistent yields, cross-
contamination between sample and inhibitors of PCR
co-extracted with the DNA preparation. A number of
approaches to DNA profiling in cereals using PCR have
been investigated and adopted®. All require
appropriate sampling and preparation of DNA for PCR.
To complement these identification techniques, much
improved rapid protocols for DNA extractions that
require minimal sample preparation have been
developed?452, These protocols involve direct
immersion of ground samples, or half or single seeds in
buffered solutions and heating, and in some cases
subsequent centrifugation prior to PCR amplification.
Recently microwave heating has been employed for the
isolation of genomic DNA from microbial and human
tissues10.1.27,

In this study a single-step protocol was further
improved by microwaving the whole or half seeds in
buffered solution. The isolated DNA extracts were
evaluated employing multiple-copy 5S ribosomal gene
spacer primers!617,

MATERIALS AND METHODS
Plant material

Barley grains (CV Galleon) were obtained from the
Australian Winter Cereals Collection, Tamworth, New
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