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ABSTRACT

The project entitled “Research and Development of Some Wild Plant Species for
Their Economic Importance of the Country” was aimed at supporting, stimulating and
gathering young researchers to do research dealing with wild plant species for economic
purposes. The main objective of this project was to gain basic knowledge on the usefulness
of each selected wild plant species for pest control, antimicrobial properties, nutritional and
nutraceutical properties. Such information obtained would be served as guideline for further
development of selected wild plant species for their economic importance of the country.
Moreover, another purpose of this project was to find the effective biological control agents
such as predators, entomopathogenic nematodes and microbes. Hence, there were 3 sub-
projects involved in the main project which were: 1) Biological activities of plant crude extracts
against insects, mites, plant microbes and their formulations, 2) Impact of plant crude extracts
on natural enemies and 3) Micronutrient contents, nutraceutical property and antimicrobial

activity of tested plant species.

Research on plant extract

Plant secondary metabolites from various wild plant species such as Eupatorium
odoratum L., Litsea cubeba (Lour.) Persoon, Litsea salicifolia Roxb. ex Wall.,, Melaleuca
cajuputi Powell, Embelia ribes Burm.f., Justicia adhatoda L., Bidens pilosa L., Ageratum
conyzoides L., Duabanga grandiflora (Roxb. ex DC), Diospyros cauliflora Blume, Alpinia
conchigera Griff., Zingiber zerumbet Smitt and Curcuma zedoaria (Berg) Roscoe were tested
for their efficacy against plant pest such as two-spotted spider mite, rice weevil, maize weevil,
flour beetle, common cutworm diamondback moth and mosquito. Several crude extracts were
able to deter feeding or acting as antifeedant for diamondback moth and common cutworm
larvae whereas some essential oils exhibited repellent, fumigant and toxicant properties.
However, the efficacy depended on method of extraction and the solvents. Aside from these,
the components of essential oils from A. conchigera, Z. zerumbet and C. zedoaria were also
identified and synthetic essential oils were mixed abased on the proportions of major essential
oils in each plant. Some synthetic essential oil formulas showed better results in repelling and
killing insects than the natural essential oil. Some essential oils could control house dust mite
and repel mosquito. These essential oils could, therefore, be added in some products such
as spray and lotion for insect repellent. In addition, some crude extracts were found to
contain anti-oxidant or exhibited anti-microbial properties needed to be investigated in more

details for further use.



The new record of 11 secondary metabolites extracted from stem of D. grandiflora
collected in Thailand were reported for the first time in the international journal. These were:
(1) p-hydroxybenzaldehyde, (2) vanillic acid, (3) 6H-dibenzo [b,d] pyran-3,9-dihydroxy-6-one,
(4) 3-0-0-rhamnopyranosyl-4’-methoxy-ellagic acid, (5) acacetin, (6) apigenin, (7) acacetin 7-
O—-glucoside, (8) betulinic acid, (9) oleanolic acid, (10) arjunolic acid and (11) B-sitosterol
glucoside. Furthermore, a new compound (3,4-Dihydro-4B,6-dihydroxy-5-methoxy-ZG-methyI-
1(2H)-naphthalenone) from roof of D. cauliflora was also published along with 6 known
compounds considered to be new records for Thailand. They were as follows: (1) lupeol, (2)
betulinic acid, (3) 7-hydroxy-4’-methoxyflavone, (4) 2,5-dimethyl-7-hydroxychromone, (5)

vanillic acid and (6) nicotinamide.

Research on entomopathogenic nematode

A total of 283 soil samples were collected from various areas in Thailand. Only 12
entomopathogenic nematodes (EPNs) were found from soil samples from Kanchanaburi, Khon
Khaen, Kra Bi, Chumporn and Surat Thani provinces. Four new EPN were recorded from this
study where Steinernema minutum Maneesakorn, Grewal and Chandrapatya had already been
published and another 3 new EPNs were in the process of manuscript preparations. The
other 7 EPNs were classified as Heterorhabditis indica and the last EPN identified as
Heterorhabditis baujardi was a new record for Thailand. Steinernema # K8, a new EPN from
Thailand, showed higher efficacy in controlling several agricultural pests as compared to
Heterorhabdlitis bacteriophora, Steinernema glaseri and S. riobrave which had been introduced
into the country for several years.

Several strains of symbiotic bacteria were isolated from EPNs, mass-produced in
the laboratory and bio-assayed against the mushroom mite (Luciaphorus sp.). The result
indicated that both cell suspension and supernatant were able to cause high mortality, over
85%, and to reduce mite fecundity as well. The on-going research was to develop the

bacterial formulation for proper application and good shelf life.

Research on fungi and bacteria for pest control

Fungal secondary metabolites were prepared by soaking cooked rice covered with
fungal endophytes, plant pathogenic fungi, entomopathogenic fungi and fungi infecting
phytophagous mites in ethyl acetate. Several of these metabolites were able to kill and
reduce fecundity of Tetranychus urticae (Koch). In addition, both bacterial suspension and
supernatant of Serratia macescens, a common bacteria found in the laboratory, induced

complete mortality (100%) of several insect larvae included Spodoptera litura (F.), Spodoptera



exique L. and Opisina arenonosella Walker within 12-24 hours. Hence, more research

needed to be performed in order to make use of such bacteria for pest control.

Research on natural enemies

Research was conducted on the efficacy of predatory mite to control tarsonemid
mite on chili plants. Amblyseius cinctus Corpuz and Rimando was found to be the best
predatory mite for controlling (Polyphagotarsonemus latus (Bank)) both under laboratory and
field conditions. Amblyseius cinctus could also be mass-produced easily in the laboratory.
The effect of plant extracts on predator and plant mites were also performed. Other predators

investigated in this project including lady beetle and predatory thrips in chili field.

Research on microbial activity of plant crude extracts

Four different solvent, aqueous, ethanolic alcohol, ethyl acetate and hexane, were
used to extract secondary metabolites from 13 indigenous plant species before examined for
antimicrobial activity against thirteen pathogenic and spoilage microorganisms using agar disc
diffusion method. The microorganisms used to evaluate microbial activity included
Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus subtilis,
Salmonella spp. Listeria innocua, Proteus mirabilis, Lactobacillus plantarum, Lactococcus
lactis, Pichia anomala, Saccharomyces cerevisiae, Aspergillus niger and Penicillium pinophilum.
The result showed that 6 extracts from 3 plant species; Momordica charantia Linn., Litsea
glutinosa (Lour.) C.B. Rob. and Bidens pilosa Linn. had antimicrobial activities. The crude
ethanolic extract exhibited the most inhibitory effect following by ethyl acetate extract while no
inhibitory effects were observed in aqueous and hexane extracts. In addition, different parts

of each plant had different antimicrobial activity.



