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Abstract

This research project aims to evaluate the genetic diversity and to identify varieties of two
medicinal herbs, Plai and Wan Chak Mod Loog. These herbs belong to Zingiberaceae family which
the knowledge involving an identification of species and varieties is still unclear. In the present
study, the AFLP marker was used for variety identification of those herbs. The study divided into
two sub-project; (1) Genetic diversity of Plai (Zingiber montanum (Koen.) Theilade) in Thailand
and (2) Genetic diversity of Wan Chak Mod loog (Curcuma comosa Roxb., Curcuma latifolia and

Curcuma xanthorhiza Roxb.) in Thailand.

Sub-project 1 Genetic Diversity of Plai (Zingiber montanum (Koen.) Theilade) in Thailand

Sub-project 1 is the study of genetic diversity of Plai in Thailand. This sub-project consists
of three main experiments; (1) the study on volatile oil extraction methods; (2) the evaluation of
genetic variation and the varieties identification of Plai using AFLP technique and (3) the selection
of promising variety providing high volatile oil yield.

The first part is the experiment to find the appropriate method for Plai volatile oil extraction.
The water distillation and hexane extraction methods were studied. The result indicated that water
distillation showed high extraction efficiency in term of quantity, physical characteristics, and
chemical compositions. We concluded that the best approach for volatile oil extraction from Plai
rhizome was water distillation, which will be used in our further experiment.

The second part was performed to evaluate the genetic diversity and to identify Plai varieties
using AFLP technique. This research was divided into two sub-experiments. The first sub-
experiment was performed in Plai group 1 containing 21 samples, which were planted for 32
months, and the second sub-experiment was carried out in Plai group 2 containing 132 samples,
which have been planted in 2009. The result showed that AFLP technique can be successfully
applied to identify Plai varieties. The AFLP fingerprints revealed that Plai group 1 could be divided
into six varieties and Plai group 2 could be divided into 49 varieties. These groupings were also
relevant to some morphological differences of the phenotype such as white-stripe or yellow-strip
leaf, inflorescence shapes and the height of pseudostem.

The last part, we investigated the volatile oil yields of Plai group 1 in order to select the
promising variety. The result revealed that the fifth variety showed the highest average volatile oil
yield per clump at 88.1 ml and the second average volatile oil yield was 63.3 ml found in the first
variety. We recommended the fifth variety as a promising variety. We suggest that further

experiment on yield test of those two varieties should be focused to confirm this result. The
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morphological characteristics, rhizome yield and volatile oil yield of Plai group 2 should be also

observed in next year when it matures enough to harvest rhizomes.

Sub-project 2 Genetic diversity of Wan Chak Mod Loog (Curcuma comosa Roxb., Curcuma
latifolia and Curcuma xanthorhiza Roxb.) in Thailand

This study was performed to assess genetic diversity and to identify varieties of Wan Chak
Mod Loog using AFLP technique. In total, 411 accessions of Curcuma spp. were collected from
cultivated sites throughout Thailand. Sixty samples which showed different phenotypes were
selected and then subjected to AFLP fingerprinting. The result indicated that all 60 samples could
be divided into three groups. Considering the morphological characteristics, the samples in group
IIT could be assigned to Curcuma comosa, whereas samples in group I and related species samples
which clustered in group II could be assigned to Curcuma sp. We found that the morphological

characteristics and AFLP data could be used to accurately identify and classify all sixty samples.

Keywords: medicinal herb, Zingiber montanum, Curcuma comosa, volatile oil extraction, chemical

composition, DNA marker, AFLP, genetic diversity



