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Valorization of Vernicia Montana through its seed fatty acid and oil production
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Objectives — Phase 1

1. Carry out taxonomic and phylogenetic studies
selected potential, edible macrofungal groups (e.g.
Agaricus, Lentinus) in northern Thailand and in this
way discover potential new cultivatable fungi.

2. Maintain a culture collection of macrofungi.

3. Molecular study of selected taxa - establish their
phylogeny, - relatively high impact publications.

4. Introduce new mushrooms to Thailand

Collaboration

DRl
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INRA Research Unit: Mycology and Food Safety (France)

A culture collection for the preservation of Agaricus genetic
resources

Since 20 years, they collect, receive and study numerous
isolates of Agaricus

2/374 - wild isolates of button mushrooms (4garicus bisporus)
900 wild isolates of Agaricus representing more than 50
species collected mainly in Europe and in North America.
Dr. Philippe Callac at INRA - expert on breeding edible
fungi - phylogeny and evolution; species concept and fungal
taxonomy

Strictly follow CBD

Introduction

« Mushroom culture in Thailand — most Thais like
to eat mushrooms

18




Wild mushrooms

¢l

Problem — mostly mycorrhizal so will
not grow without host association

Introduction

e Mushroom culture in Thailand — most Thais like
to eat mushrooms

e Mostly strains of mushrooms presently
grown in Thailand are imported

e Objective
e Introduce new tropical mushrooms

e A. Import strains
e B. Use local strains

19




Cultivated mushrooms
1. Oyster Mushrooms
Pleurotus spp. (Hed Nang Fah)

Cultivated mushrooms
2. Shiitake
Lentinus edodes (Hed Hom)

20




Cultivated mushrooms
3. Velvet stem mushroom
Flammulina velutipes (Hed khemthong)

Cultivated mushrooms
4. European Mushroom
Agarics bisporus (Hed Kadum)
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Composting basic ingredients of
mushroom compost are wheat straw
and horse manure

Royal Project

e Use rice straw and fertilizers plus
composting

e Coldroom -Not®
18 C needed to grow Agaricus

e Developing evaporation
coolers to save energy costs
Portabello




Introduction

e Mushroom culture in Thailand — most Thais like
to eat mushrooms

e Mostly strains of mushrooms presently grown in
Thailand are imported

e Objective
e Introduce new tropical mushrooms

e A. Import strains - feasibility
e B. Use local strains - are there any?

Objectives — Phase 1

1. Taxonomic and phylogenetic
studies of selected potential,
edible macrofungal groups
(e.g. Agaricus, Lentinus) in
northern Thailand and in this
way discover potential new
cultivatable fungi.
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WANK IS TN W10
Troil (Hchoel)

Aong-Ko

Lentinus
squarrosulus
(Hed Khon Khow)

Lentinus polychrous
(Hed Kradang)

24




bl e A

| entinus

Our collections of Lentinus

Collected 65 Lentinus specimens in northern Thailand -

11 species in culture.

3 species were new to science and two new records for
Thailand. — TR

Lentinus roseus
Lentinus zonabasidioma J§ 5%
Lentinus megasclerocystidiatus JCLICS s
Lentinus giganteus i
Lentinus connatus
Lentinus similis
Lentinus sajor-caju
Lentinus velutinus
Lentinus tigrinus
10. Lentinus polychrous £4%, &
11. Lentinus tuber-regium [ iy

YA W N~

X /o N
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Agaricus

Agaricus Research

26




INRA Visit in 2011

e Taught students how to find Agaricus
species

e Expect to find 100 new species

e Deposited in MFLU

e Students have made cultures

e Lectures on numerous aspects of Agaricus

e Teaching phylogenetic analysis

BT Yo RO T N T

Collecting trips

- Khun Kon Waterfall
« Chiang Mai
- CMU park
- Inthanon National Park
- Chiang Mai Government Centre
-MRC
- Mae Sae
- Pathammikaram Temple near MRC
+ Lamphun
- Train Station
- Doi Khuntan National Park
« Lampang
- The Elephant Conservation Area
- Dhammasart Universityin Lampang campus
- Public Park

- Rajamankala University of Technology )
« Lanna Lampang campus el
- Phupatai national park
+ Phayao e
- Phayao University
Esan m_.-""f’
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We together collected 40 mushrooms which 23
were Agaricus spp. including A. subrufescens a
well known medicinal mushroom.

« We got 14 mushrooms in to culture including all
the edible Agaricus spp.

« During the collecting trips I understood how to
deal with mushrooms in the field properly.

Mushroom odor

« Normally the mushroom odor is important thing
to classified mushroom because they has many
volatiles that some as same but some as
different.

< As almond-like, fruity-like other odor probably
are edible mushroom.

« As phenol-like, fishy-like, shellfish-like, and
other strong smell probably are toxin or inedible
mushrooms .
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We got A. subrufescens

« Taught how important Schaffer reaction in order
to identify edible Agaricus spp.

Schaffer positive (Orange-red color) — most
probably edible

Schaffer negative (no color change) — most
probably not edible

Schaffer reaction — Aniline + Concentrated Nitric
acid.

29



I did learn from Dr. Sylvie how important the
volatile compounds of mushrooms in order to
identify mushrooms.

« I understood how important the odor of
mushrooms after Dr. Sylvie’s lesion.

- Ilearned from Dr. Sylvie, the detailed procedure
of Volatile compound extraction from
mushrooms.

Dr. Sylvie is teaching how to do volatile extraction

30



Dr.Philippe is taking a photograph of a mushroom in the field
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Collected around Chiang
Mai in 2010

Grows as groups
Quite a large fruiting body

(cap is about 10 cm
diameter)

Xanthodermati -}

Bivelares
Chitonioides

i ' Sanguinolentes

» L e "

. ML TREE of Agaricus spp.

_. The most notable inedible
species are the yellow-
staining Agarics belong to
this section

«  Agaricus bisporus

Agaricus campestris

Y Agaricus subrufescens

Some Thai samples belong

to this section
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What we can get from ML tree

e Most Thai samples belong to Minores
section.

e Followed by Sanguinolentes and Arvenses.

¢ Three species of Agaricus seem to be new
belong to the clade Agaricus subrufescens in
section Arvenses.




(s ]

Edibility

All species of Agaricus are edible except those

of section Xanthodermatei

Excellent edible frequently eaten species belong to
sections Bivelares, Arvenses, Sanguinolentes, and
Agaricus.

e Species of Minores are good.

e Species of Chitonioides are also sometimes eaten

although they can have a bad smell before
cooking.

e Edibility in other sections is not well known
e Numerous Thai species belong to Minores. In this

section, good edible and cultivable species should
exist.

Agaricus subrufescens —amazing fungus

Medicinal Mushroom Collected around Chiang Mai.

35




Agaricus subrufescens

We found in MFU under
saman tree on the leave residues.

« That tree also pea family,
Fagaceae.

=i,

Dr. Sylvie, Dr. Hyde and Dr. Philippe, with A.
subrufescens and A. flocculosipes
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Medical properties of
A. subrufescens — 2010 SCOPUS

e Prostrate cancer

e Burns

e Hypolipidemic

e Agaritine — anti-leukemic
e Reduce blood sugars

‘@ Inhibition of melanogenesis

e Major export from Brazil to Japan
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Agaricus subrufescens

Medicinal mushroom

High in beta glucans

Extracted with hot water/alcohol
Increase digestibility

Enhance bioavailability.

Originally discovered in Brazil e

BrisFacioR®

Widely consumed jo SR
Health food Gl
Helps maintain immune system

Medicinal properties of A. subrufescens

A. Anticancer activity

f-glucan: found in

CH,OH ¥
c 5 yeast, fungi and
...... l NG 5 mushroom
OH 50 "
OH ] |oH -Tumor growth
OH ” reduction
_p-13 p-1.6 - Antioxidant

B-glucan structure
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B. Biological effects on the immune system
‘Imunostimulatory activity

- Stimulate cytokine production and
natural killer (NK) activity (Kaneneo et al.
2004)

- Induce macrophages to secrete tumor
necrosis factor-alpha (TNF-a), interlukin
(IL)-8 and nitric oxide (NO) in vifro test
(Sorimachi et al., 2001)

C. Antimicrobial activity

+ Antibacterial activity

Streptococcus pneunioniae  Mycobacterium bovis
(Hetland 2000) (Hetland 1998)
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« Antivirus activity

- antiviral activity
in poliovirus type I
(Faccin et al., 2007)

- antiviral activity
in herpesvirus
(Bruggemann et al.,
2006).

Cultivation Work

Methodology
Compost agar medium
e 1) Preparation compost extraction

e Using 300 grams of fresh compost for 1000 ml of deionized
water. Boiling compost 30 mins , let cooled and then filtered
(need just liquid) and then fill in bottles , keep at -20°c

e 2) Preparation compost extract agar for 1000 ml

e compost extract 800 ml (form 1)
e glucose 10g

e agar 2049

@

distilled water 200 ml

put compost extract, glucose, agar and distilled water and then
boil, contain in media bottles . Autoclave at 121 °c for 20
mins.
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Result

8 strains from24 strains of mushrooms that grow well
were selected for cutivation as following

CA 918A Agaricus subrufescens ***

CA 918B Agaricus subrufescens 2

CA 917B Agaricus flocculosipes

CA 887 Agaricus sp. in section TR VI

and 4 others Agaricus sp. that grow well on plate.

41




Breeding work

Strain

* Lamella of Agaricus subrufescens strain CA 918 was
picked from pileus of mushroom.

* Kept at sterilized plate.

* Media
* RCmedium used for isolate spore germination and
compost medium used for subculture
* Agaricus bisporus spawn as stimulated spore
germination of Agaricus subrufessens.
| Make dilution of spore suspension’
0.1mi = .
origirm /0_19% //BJ—M\,;\ W
0.1ml a.1ml 0.1ml e
o}"o}” o}“ ®)k
O O O O
G QO O
A B c
N

***After that observe

a2’




Result

e 235 single spore from 261 spore that isolated
were germinated = 90% germinate

¢ 100 single spores was selected for breeding
work by random

Result

e 235 single spore from 261 spore that isolated
were germinated = 90% germinate

e 100 ssingle spores was selected for breeding
work by random

c nucleus strain for bree mg'

AR N,

[Smgle spore germlnated on medlum"
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Molecular work

Method

Extraction DNA : CTAB and Choloform method
PCR:ITS 4 and ITS 5 as primers

PCR purification and sequencing:
manufacturer method

Analysis data: compare with Agaricus
sequence data

Future work

e Cultivation work

— Eight selected strain will inoculate to 2 type of
compost media and find out condition for get
Fruit- body.

* Breeding work

— homokaryotic nucleus strain will breeding with
French strain and Brazilian strain

* Molecular work

— Analyze sequence of Agaricus sp. samples

"




Compost

——= Rice straw used main substrate

a5




Rice straw and activator materials mixed and
fermented in box (1.8m x 1.8m)

Rice straw stack turned 2-3 times and air pipe provided in
middle of the stack

a6




Stacked to a heightof1.2-1.4 m

Inoculated Mushroom on compost

e e
Py i) s L@‘i
o ’ N ‘1|§n‘=“?

2 ﬁ@ 5_'#.
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Autoclave

Inoculate

| sawdust | | sawdust

Rice | |Rice

|

=
o
Q

| | { | "rm
'straw | (hush | M!ﬂﬂLifbean J

—

BJP 006 grow in 5 substrate :24 davs
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[entinus connatus

Colleagues

Ekachai Chukeatirote

Sunnida Chamyuang

Theeraphan Machan

Students and support staff at MFU
Phillip Callac (INRA)

Ruilin Zhao (SWFU, Kunming)
Prof Youliang Yang (KIB. Kunming)
Dr Sylvie Rapoir

Royal Project

Stephen Stephenson

Olivier Raspe
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Publications

Karunarathna, S.C., Yang, Z.L., Zhao, R.L,, Vellinga, E.C., Bahkali, A.H.,
Chukeatirote, E. & Hyde, K.D. (2010). Three new species of Lentinus
from Northern Thailand. Mycological Progress - online.

Hyde, K.D., Bahkali, A.H. & Moslem, M.A. (2010). Fungi — an unusual
source for cosmetics. Fungal Diversity 43: 1-9. (written on a visit to
King Saud University as visiting Professor following promising
progress made on the BRN grant which stimulated me to write this
paper).

Thongklang, N., Lumyong, S., Bussaban, B. and Hyde, K.D. (Under
submission). Potential to cultivate Phlebopus portentosus; optimal
conditions for mycelia growth and ineculum production (Mae Jo
International Journal of Science and Technology .

Zhao et al. (In prep). A remarkable new Agaricus species from
Northern Thailand. Mycol. Progress.

Wisitrassameewong et al. (in prep). Agaricus subrufescens - new to
Thailand.

Sysouphanthong et al (in prep). Lepiota from Thailand.
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Opening Remarks

by
Associate Professor Dr. Chayaporn Wattanasiri
Vice-President, Mae Fah Luang University

At the Opening Ceremony of

The 6™ French-MFU Seminar on “Policy and orientation of
French Language in Thailand”

August 24, 2011
Meeting Room “Rim Sranam”, Wanasom Resort
Mae Fah Luang University

| would like to welcome Mrs Anne-Emmanuelle Grossi, Education attachée, French Cultural
Services of the French Embassy in Thailand, Mr Guy Heidelberger, Director of Alliance
Franco-Thai Chiang Rai and all honorable guests and participants for the 6" French-MFU
seminar on “Policy and orientation of French Language in Thailand”.

Every year Mae Fah Luang University organizes seminars and conferences to serve both
scholars and community. French-MFU seminar is our recognized and successful event
regularly organizing by the French-Upper Mekong Sub-region Academic Cooperation Centre.
And its sixth time focuses on the French language in Thailand.

French is a Romance language spoken as a first language in France and many regions of
European countries such as Switzerland, Belgium, Monaco, and the Quebec in Canada.
Second-language speakers of French are distributed throughout many parts of the world.
French is estimated as having between 70 million and 110 million native speakers and 190
million second language speakers, and it is the second-most studied foreign language in the
world, after English.

In Thailand, French became known in Thailand in the 17th Century. Since then, it has been
gaining popularity and has been adopted to foreign language curricula in schools and
universities. Mae Fah Luang University envisioned the importance of French language and
culture and co-established the centre with the French embassy in Thailand to enhance the

Franco-Thai academic cooperation.
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The 6" French-MFU Seminar on “Policy and orientation of French Language in Thailand”
aims at discussing and sharing knowledge on direction of French language usage in Thailand
and worldwide, curricula of French language in Thailand, and the support of French learning
and teaching in Thailand by the French government. The seminar will open opportunities for
all guests and participants to exchange information and knowledge as well as establish the
concrete network for the future collaboration.

And Fmally, I would like to thank all the persons who are actively engaged and participating
the 6" French-MFU Seminar on “Policy and orientation of French Language in Thadand"
And without much delay, | would like to now declare the official opening of The g" French-
MFU Seminar.
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E-mail : saranva@mfu.ac.th , srisuwansaranva@hotmail.com

Al U a.f. fesmudnmn uasiadaineinug

Ph.D 2002-2006  Paris-Sud 11 University, ORSAY, FRANCE

(Biology) Thesis: Crigin and evolution of sweet potato (jpomoea
batatas (L) Lam. ) genome.

Masters degree 1998-1999  Paris-Sud 11 University, ORSAY, FRANCE

(DEA, ecology) Thesis: Photosynthesis activity and water potential of in-
vitro eggplant during transplantation.

Post-graduate 1996-1997  Francois Rabelais University, TOURS, FRANCE and

Diploma (D.l.R.S.) Nestle R&D TOURS, FRANCE
Thesis: Somatic Embryogenesis of Coffee (Coffee arabica)

Masters of 1994-1996  Mahidol University, Bangkok, THAILAND

Science Thesis: Toxicity of cadmium on the growth co-existing

(Environmental with duckweed (Spirodela polyrhiza Linn.) and water

Technology) lettuce (Pistia stratiotes Linn.)

Bachelor of 1990-1994  Mahidol University, Bangkok, THAILAND

science (Biology)

Study Project: In vitro culture of Tripterrigum
hypograucum
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- Plant tissue culture, Somatic embryo genesis
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- Molecular cytology, Fluorescence in situ hybridization, Genomic in situ hybridization

- Palynology, pollen
6. NUITY

6.1 lasamPdeiivinasauds

Srisuwan S, Sihachakr D, Siljak-Yakovlev S, 2006, The origin and evolution of sweet potato

(lpomoea batatas (L) Lam.) and its wild relatives though the cytogenetic approaches, Plant

science, 171, 424-433

- e 4 1 1 o )
6.2 Iﬂ34ﬂ']i'ﬂUWB%iBW}Nﬂ"ﬁW\L‘UUﬂ'ﬁ

Folasansidy JTUZLIAN

1. mynunusyinvuazsesiugivauinsuasndislimenuagindgyiug  2001-2005
Tnewadenmaweidoaiode

2. Genome size evolution of sweet potato (lpomoea batatas L.) and 2005-2007
closely related species

3. Evidences of hybridization events within the genus Rhaponticum 2006-2007
(Asteraceae, Cardueae): a cytogenetic approach.

4, 5S and 18S rDNA loci number highly conserved across Coffee and 2006-2007

Psilanthus genera
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Uszdaaneans
DR KEVIN D HYDE

School of Science, Mae Fah Luang University, Chiang Rai, Thailand;
(+66) 861148549 (Mobile)
Email: kdhyde3@gmail.com

v, mfu,ac.th

Summary

QUALIFICATIONS (77in13Anw1)

Doctor of Science, University of Wales, 2001

DISSERTATION: Bicdiversity and Biology of Tropical Microfunei
Doctor of Philosophy, University of Portsmauth, UK, 1987
DISSERTATION: Marine Mycology

Master of Science, University of Portsmouth, UK, 1981
DISSERTATION: Biodeterioration

Postgraduate Certificate of Education, Bristol University, UK, 1980
Bacholer of Science, University of Wales, Cardiff, 1979 (Zoology)

EXPERIENCE (Uszaunsailunissineny)

Associate Professor, School of Science, Mae Fah Luang University, Chaing Rai, Thailand — January 2008-present (9
months per year)

Associate Professor (Senior Lecturer), Department of Ecology & Bicdiversity, The University of Hong Kong — 1992-2007.
Director, Centre for Research in Fungal Diversity, Department of Ecolegy & Biodiversity, The University of Hong Kong -
1998-2007

Senior Plant Pathologist, Queensland Department of Primary Industries — 1989-1991,

INTERNATIONAL STANDING (HAIUNTITINIT)

Prestigious committees and awards

i

President of the Asian Mycologial Committee

Journals - Editor In Chief (EC) and Editorial board (EB)
Fungal Diversity (EC)

Fungal Diversity Research Series (EC)
Agricultural Technology (EC)
Mycology (EC)

Mycological Research (EB)
Biotropica (EB)

Cryptogamie Mycologie (EB)

Journal of Forest Research (EB)
Persoonia (EB)

Fungal Ecology (EB)

Australian Mycologist (EB)
Mycosphere (EB)
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PUBLICATIONS (wiadailfiud)

| have published more than 600 books and refereed papers and more than 120 abstracts. Of these 440 were in SCI
journals.

| have written, co-authored or co-edited 18 books

| have edited 3 conference abstract books

| am Editor-in-Chief and produced 42 volumes of Fungal Diversity

| am Editor-in-Chief and produced 20 volurmes of the Fungal Diversity Research Series

| was Editor-in-Chief and produced 8 issues of the International Journal of Agricultural Biotechnology

TEACHING (n15138unnTaau)

Taught and designed courses in:

Plant Pathology (MFLU), Food Biotechnology (MFLU), Mycology (MFLU), Special Project in Mushroom Growing for
MSc in Biotechnology (MFLU), Seminar course for MSc in Biotechnology (MFLU), Introductory Microbiology (HKU),
Environmental Microbiology (HKU), Applied Microbiclogy (HKU)
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Surapong UTTAMA
surapong@mfu.ac.th

Current Address:

School of Information Technology
Mae Fah Luang University

333 Mool Tasud Muang

Chiang Rai

Thailand 57100

Education

Ph.D. (Computer Science), University of La Rochelle, France.

M.Eng. (Structural Engineering), Asian Institute of Technology, Thailand
B.A. (Administration), Sukhothai Thammathirat Open University, Thailand
B.Eng. (Civil Engineering), Chulalongkorn University, Thailand

Working Experience
1999-present: Lecturer of School of Information Technology, Mae Fah Luang

University.

Academic Position
1999-present: Lecturer of Computer Science Department, School of Information
Technology, Mae Fah Luang University.

2008-present: Head of Computer Science Department, School of Information
Technology, Mae Fah Luang University.

February-April 2009: Acting Director of French-Upper Mekong Sub-region Academic
Cooperation Centre.

2008-2010: Member of Academic Council of Mae Fah Luang University

May 2009-present: Acting Director of French-Upper Mekong Sub-region Academic
Cooperation Centre,

April 2010-present: Assistant Dean of School of Information Technology, Mae Fah
Luang University.

Teaching Experience
Image Processing
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Digital Signal Processing
Information Retrieval
Information Theory and Coding
Computer Programming
Object-Oriented Programming
Information Technology

Areas of Interest

Image and Video Processing (Document Image Analysis, Remote Sensing,
Object/Scene Recognition)

Computer Vision and Machine Learning

Intelligent Information Retrieval

Current Research

Indexing and Retrieval of Ancient Northern Documents

Forest Analysis using Remote Sensing Images

Development of Language and IT capacity of Students in Northern Thai Border

Region

Research Experience and Publications
Surapong Uttama and Nathapompan Uttama, Location Decision of Hand-woven
Textile Distribution Center using Cluster Analysis and Attractive Model, The 5"

Ubon Ratchathani University Conference, pp. 104-111, August, 4-5 2011.
Surapong Uttama, Detection of A Size Threshold to Process Large Size Images, 15th

Intemational Annual Symposium on Computational Science and Engineering
(ANSCSE15), April, 1 2011.

Surapong Uttama and Nathapornpan Uttama, Location Decision for hand-woven
textile distribution center in Chiang Rai: An application of cluster anslysis, Payap
University Research Symposium, February 2011.

Surapong Uttama, Large Size Image Processing Using Divisible Loading Technique,
The 3rd National Conference on Information Technology: NCIT2010, October 2010.

Ponlawat Wongyang , Apicha Paritkoop, Kumpon Saoun, Surapong Uttama, Teaching
and Learning Computer Programming via Interactive Rich Internet Application,
Proceedings of Mae Fah Luang University Conference, 2010. |

Surapong Uttama, Adaptive Window Size for Spatial Image Segmentation,
Proceedings of ANSCSE 14, 2010.

John Chiverton and Surapong Uttama, Model Based Motor Vehicle Segmentation
and Type Classification Using Shape Based, Proceedings of ANSCSE 14, 2010.
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Surapong Uttama, On the Road from Chiang Khong to Luang Phrabang: The
Inventory, French-Upper Mekong Sub-region  Academic Cooperation Centre,
January 2009.

Surapong Uttama, Indexing and Retrieval of Graphical Images: Application to
Cultural Heritage, The 4th French-MFU Seminar on Mekong Studies at Crossed
Glances, Mae Fah Luang University, ChiangRai, Thailand, February 25-26 2009.

Rudolf Pareti, Nicole Vincent, Surapong Uttama, Jean-Marc Ogier, Jean-Pierre Salmon,
Salvatore Tabbone, Laurent Wendling, Sébastien Adam: On defining signatures for
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