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Abstract

Thailand has been rich in plant biodiversity. From past to present, various plants
have been found in daily life to use as food, medicine and cosmetic. In the present age;
with changing of the lifestyle of city life, natural resources were inattentive by townsman.
Until alternative medicine is interested in the people who need alternative way for health
care, herbal medicines were turned to be attentive. Application of the herbal medicines
for using as food, medicine and cosmetic was studied by various groups. Even so, the
medicinal plants in many area bases are still lacking of scientific supports. Sometimes, the
research data was found but lacking of application e.g. Ma-Kiang (Cleistocalyx nervosum
var. paniala), natural color, mushroom, microorganism found in the Northern Thailand. In
this research project, we studied the application and utilization of the medicinal plants
and microorganism found in the Northern Thailand for using as health products and
cosmetics. A part of this project was the ongoing project from the year 2011. The
performance test of Ma-Kiang products was studied. Moreover, the survey of medicinal
plants and microorganism was investigated in the Northern Thailand especially Lamphun
province, Hariphumchai area base. The data obtained from this research projects should
be supported the utilization of local plants and conservation of natural resources with
sustainable uses followed the Plant Genetic Conservation Project under the Royal

initiative of Her Royal Highness Princess Maha Chakri Sirindhorn.

This research project was divided into 4 subprojects as following;

1. Subproject 1: Development of Health products and Cosmetic Products from
Standardized Extract of Ma-Kiang

2. Subproject 2: Selection of Yeast Strains for Production of Ma-Kiang
(Cleistocalyx nervosum var. paniala ) Wine.

3. Subproject 3: Natural Dyes Development for Food Industrial Application

4. Subproject 4: Medical Application of Some Microorganisms Found at

Haripunchai Education Center, Chiang Mai University, Lamphun Province

Results of each subproject were shown as following:



Cleistocalyx nervosum (DC.) Kost.var. paniala (Roxb.) Parn.& Chant. (Ma-Kiang) is a
well known traditional plant in Northern Thailand. This research aimed to investigate the
biological activities of the extracts of flesh fruit and seeds of Ma-Kiang. Then, the extract
of flesh fruit was formulated for healthy products and evaluated their physical and
chemical properties. The flesh fruit and dried seed were separately extracted with
maceration using 95 % ethanol as solvent. The obtained ethanolic crude extracts of flesh
fruit and dried seed yielded 5.85-9.06 and 10.56 % w/w, respectively. The extracts were
tested for antibacterial activity by agar well diffusion method, antioxidant activity (in vitro
and in vivo) and antityrosinase activity. It was found that the ethanolic extract of dried
seed exhibited higher antibacterial activity against microorganisms than its flesh fruit’s
extract. The ethanolic extract of dried seed also presented higher antioxidant activity in
DPPH assay with TEAC = 745.69-884.50 mg/g sample. Both extracts revealed high content
of phenolics and flavonoids that gave high antioxidant activity in vitro. The study of the
inhibition of tyrosinase enzyme, both of the ethanolic extracts showed high activity.

Then, the extract of flesh fruit was formulated for healthy products including four
items of cosmetic products (liquid soap, facial cleanser gel, hand and nail cream, lotion
and serum); three items of herbal drinks (herbal tea, effervescent granule and concentrate
drink) and one item of nutraceutical (chewing tablet). The production process was
followed the Good Manufacturing Practice (GMP). The finished products were determined
under the following parameters: chemical and physical properties, the microbial and
heavy metal contaminations, evaluation of their acceptances by volunteers. Stability test
was carried out under three conditions: temperature 4 °C, 30 °C with 65% relative
humidity and 40 °C with 75% relative humidity. It was found that the microbial and heavy
metal contamination were accepted according to the Thai Pharmacopoeia volume | and I
supplement 2005 and Thai Herbal Pharmacopoeia volume I 2000. The results of
performance test were found that skin moisture content was increased after applying Ma-
Kiang lotion. Ma-Kiang serum showed a trend to be anti wrinkle with non significance
because of short period of application.

Wine yeasts were screened using the characteristics of formation of unique flavors
and aromas from fresh Ma-Kiang (Cleistocalyx nervosum var. paniala) for wine production.
The isolate No. 3 showed high efficiency of ethanol production. This isolate could grow

well in galactose, glucose, lactose, maltose and sucrose as a sole carbon source. The



optimal condition for Ma-Kiang production needed the addition of 0.2 g/l di-ammomium
hydrogen phosphate and 0.02 g/l magnesium sulfate for nitrogen source and mineral
source. In such the condition, sugar was converted to ethanol from 6.5+2.0 °Brix or
reducing sugar at 64.23+3.29 ¢/l to 13.8+2.5% (v/v) of ethanol. For, the sensory evaluation
using 21 testers with 20-Point wine scale technique for color, clarity, smell and flavor. The

ratios of Ma-Kiang fruit and water at 1:1 and 1:1.5 showed highest score level at 18.

In the subproject of Natural Dyes Development for Food Industrial Application,
Clitoria ternatea, Basella alba, Morus alba, Ardisia elliptica, Caesalpinia sappan,
Bougainvillea hybrida, Butea monosperma and Sesbania aculeate were studied for using
as food colorant. Their antioxidant activities were determined using DPPH (2,2-dipheny!-1-
picrylhydrazyl) e ABTS (2,2’-Azino-bis(3ethylbenzothiazoline-6-sulfonic-acid) assays. The
results showed that Caesalpinia sappan had the highest antioxidant activities(DPPH; 45.52
mg/L, ABTS; 18.47 mg/L). The stabilities of these extracts were also investigated. All of
the plant extracts were more stable at low pH and at low temperature (-4, 10°C) in the

darkness.

The present study of medical advantage of microorganisms was divided into 2
parts. First part, low molecular weight protein (<10 kDa) which produced from soil
actinomyces isolates A67/204 was carried out to determine the antimicrobial activity
against the sensitive and multidrug resistant strains of important pathogens. This
actinomyces isolate was previously selected from soil in Haripunchai Education Center of
Chiang Mai university as the potent strain. The results demonstrated that the average
minimal inhibitory concentrations of the tested protein extract against 25, 26 and 26
isolates of Staphylococcus aureus, Enterococcus faecalis and Escherichia coli were
8.11+2.45, 9.05+2.86 and 24.64+7.87 mg/ml. They exhibited the significant difference of
average minimal inhibitory concentrations of nisin which were 31.85+6.96, 31.25+10.83and
43.27+15.50 mg/ml, respectively. But two other tested bacteria namely Pseudomonas
aeruginosa and Acinetobacter baumannii which are multidrug resistant and important
nosocomial pathogens. Results showed the antimicrobial activities against two later
pathogens were not differed among the tested protein and nisin. This tested protein

should be carried out to the further proteomic study.



3l

Second part, low molecular weight protein (<10 kDa) which produced from
synbiotic culture of Lactobacillus fermentum LF16 in the presence with wild-edible
mushroom granule as the prebiotic was determined the antibacterial activity. This
mushroom was collected from Haripunchai Education Center of Chiang Mai university. The
results demonstrated that the average minimal inhibitory concentrations of the protein
extracted from the lactobacillus culture in the presence of mushroom granule against 25,
26 and 26 isolates of Staphylococcus aureus, Enterococcus faecalis and Escherichia coli
were 6.31+1.94, 8.04+0.43 and 13.22+6.54mg/ml. They exhibited the significant difference
to the average minimal inhibitory concentrations of the lactobacillus culture in the
absence of mushroom granule which were 25.84+10.78, 32.45+9.81and 31.25+13.26
me/ml, respectively. But two other tested bacteria namely Pseudomonas aeruginosa and
Acinetobacter baumannii which are multidrug resistant and important nosocomial
pathogens. Results showed the antimicrobial activities against two later pathogens were

not differed. This synbiotic protein should be carried out to the further proteomic study.
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