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‘World Alternative Energy Sciences Expo 2009

Outstanding Alternative Energy Science
Leadership Award

The Awerd is presented 1o the person whose name is given below for |
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(TIST]
Bio Diesel Energy Technology, Academic Sector

Tesued by
Dr. Khunying Kalaye Sophonpanich
Minister of Science and Tecknalogy
Thaland
CRwdl D

Prof. Sutshichai Jitspunkad, MD.
Homorary Chair, WAESE 2009
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$0ineAans Camellia
sinensis Ktze. 39/ THEACEAE
Foansity Tea, Thea, 21 (Na9), Lile
(wifta), 1 (Fwudsr) auduwldhiu
Susdu nuntenmmialuiigeais
i anwaenengnurans 1ln
I8nsnanindanioanIanals ge
Uszanas 2-3 wins W Tuifen
gaulundnidng mdleuluides &
anwaznw iew fadw guld in
wWululadaan lueni 6-12 =a.
n¥19 3-4 a8, Mwludw dawasn
Jwnanifemdanands F21awia

sanfiganly Andunon wauronas
DugUuavga (laudifnfiazuan
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windanfinanzdafe fonArsw
#1atn agrea1AWite d1N1sasn
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AN1WIESN¥181NN91B9929 Fa%lw
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wnadniuunafignifenain
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#1lUdin (saponin) ﬁ!\‘lﬁrﬂmﬁNﬂJﬁ
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fifmmnadn Sadievinliidunsy
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4. ¥1212 (White tea)

ATINUANG NN NAMANYE
wazAMENUFA19 28918 6 750
fuagiunssaidnisuinlng Green
tea, Yellow tea W@z Dark green tea
Fuaniilaidiunisndn (non-fer-
mentation) %9 Green tea BNANAL
Hugniiladiwnismdnudadslsign
pandlad susiulu Green tea azfl
USaneusing Catechins g9 luanigd
Yellow tea LLa Dark tea Lﬂuﬂ’rﬁuﬂﬂﬁ
thunszummInan usazgnesndlad
#%nlald enzyme (non-enzymatic
oxidation)

d7% White tea, Oolong tea
ua Black tea axifiuenfitnnszuin-
n1snan (fermentation)lme White

1wty 6 ¥dia taun

¥ J5\
_y N

5. ¥1ENAN (oob::g tea)

tea 2z dugnfiiwnszuannianan
ﬁaaﬁqw Oolong tea UNwNand e
f Black tea sHIBA1IINANBE
ANy
gfilalinunszuImnsnan
3EWUA1S Catechins TwUIN1MEY
anzAgnded1nnszuInnITREN
Catechins ﬁl:gmﬂﬁlﬂmﬂ% Theafla-
vins Fi%w afiAuazAMAINTEY
Fuagiunssnds nszuINAIT Uae
g13dAn lae Green tea azfians
Catechins Wa¢ Black tea 2zHa13

Theaflavins &4

d1susznaumatAiNaAs
o o o
#1fa19U5ENUNIANT
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3. ¥N¥N (Dark green tea)

6. #1611 (Black tea)

d1AfAB Catechins / Polyphenols
10-15%/25-40%, L-Theanine 1-
2%, Theaflavins 0.5-1%, Caffeine/
Theobromine/Theaphylline1-3%,
Polysaccharides1-2%,Sapo-
nins0.5%-1%, Flavoneglycosides<
0.5%, Anthocyanidins/Proanthocy-
anidins 1-2% laea1sUsznauna-
SWwaa (Polyphenol) fianAn 12
#9iA Ws 6 AAAB Epicatechin (EC),
Catechin(C), Epigallocatechin (EGC),
Gallocatechin(GC), Epicatechin gal-
late (ECG), Catechin gallate (CG)
wuin SUSamgede 70 % zaene
HHB



lidufandlu1NS

OH
=z _.OH o[
l OH
HO 0]
S i S OH f =
- iy /OH HO\// f'/O\T S
| i/ N\ - |
OH CO—{ / OH HO 4 OH
OH
EGCG EGC ECG o
H, NH,
“, / Ha H
/C\ /C\ /N\ /CH3
HOCCC C C C
Hy ” Ha
(o}
OH
L-Theanine Theaflavins
Uszlauvinasyn WU EGCg Tuanderainisalidn vy winau

1. Usefunzi3e (Cancer
protection)

2. apAaLadLRasaa (Cho-
lesterol  reduction)

3. anANewlafAn (Blood
pressure reduction)

4. dredudouuniise (An-
tibacterial and antiviral activity)

5. amuminga (Reduction
of body weight)

6. anuEalwEen (Low-

ering blood sugar)

HANILNFYING1YBIYIFBNELT
97AN15AN®1289 Dr. Dor-
othy Morne 1ANWIINENa8U1HS
wuin Eccg usnsusznaudludu
éu'ﬂmim%n&n,ﬁufmmﬁ'ami{a (tu-
mor) Tediudis tNOX (Tumor asso-
ciated enzyme quinol oxidase )
Fo.9uonladdnsunisaeesa
yaefawiiia waznani1sisean
Karolinska Institute (USINAILAW)

2779n13859iaa L AegLian (an-
giogenesis) #esndusanisiasay
iulnosetawitadne (cancer)
dn1iunziSourszRaInsnn
(NIA) Wud1 Catechins Iwai8en
srunsadlasiwigadfignriansann
nsaneuds laeld Chromatid break
I marker Faunazasnaiiinos
Tuanfqnisuayyadass uazwui
L-Theanine \ial#378U Adriamysin
azfinadudonzi5esely (Ovarian
cancer) wana1nd wadduaalugn
§MN3aEUE cell line 3 7%t lau
Jurkat T, HL-60 @iz K562 Tnnzi5e
\Wndanls uazfgAneIMIAWARTEN
gaslsmanusnladngs Ineldglae
1,507 A% (818 711 AY Ny 796
AW) Axgdel nie wgvas Tuaz
120 fadans Uuwa1 1 U wunn
g1a1snandnsieszalsnnnm
sulafngeatrefivedAn neada
w‘u:i'mﬁﬁ Catechins LL&¢ Theaflavins
ANSNARABLAEINDIDA kIAA LA
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WUINZILBeuas a1 A
naran1slasinuassnelsaiun
ww nalnazlududoianlasl amy-
lase Foiafianludnzanelailiudls
Wagwdubeia
Y dnas

FNBLIdINIT0aRUS N
n1sWAN Nitric oxide ¥mefilaiiAn
300 ppm FeflunumsaszuuAN
41 (memory system) 18u neu-
rotransmitter 6USHagaly sansa
yldszuuANNdiaUsns (neuro-
degenerative disorders)
¢ Tasa

91N1SAN¥NT Laboratory
of Viral Oncology in Nagoya tﬁ:ﬂu‘wu
41 EGCg uas ECg 8M813asuss en-
zyme reverse transcriptase DNA and
RNA polymerase fisdndnsy vi-
rus HIV 161
% amumin

wudzdenesluifinszsu

noradrenaline #9134 neurotransmit-



ter Iuanasdefiunuanlunisly
nszguliiiaidaladuihana
(Brown Fat Tissue, BFT) 11915 lma
azluinwatgurassainladinain
(White fat) SeszaamInIEILaE
dzlwn

-
LRIG T
wudrludagiugides
I da a &
Wuannanszuaanaftenainnalan
& o = I o
Wnanwsunie 1Dwkaainasangy
waffwaa NYIARNgNEAwAIWNEIS
(Anti-cancer) Awayyadase (Anti-
oxidant) #zasAINLA (Anti-aging)
anABLAdLRaI8a (Cholesterol low-
ering) Aa319n18 USNIMNISHERZN
nalan afeUssanm 2.6 WA
Alansn lnendnzndersonas 23
FnSanANTiNT e luisinan
danlngiiwausendn (Flavored
tea) NfARAINAAIAGITITREAS 70
58989 H1 A de Handinsanas
25 uazaealdl (Fruit tea) dnaIn

Sneas 4 MnAasasas 1 (Wudndu
wazznaiyulwsdn g uslulagi Ana
Fa9n1suslamaidedaenefannn
&l o L =1 [~ 1
A fAnasldandendndiwnanle
fwAngulanuslaAnainnane
NARAMT AIMSURAIANISHERY
12eq Tuwlszindlnaludle 3-4 U0
' o o = a
HnNILASaANASagUIINT LT
1wl 2546 fiyaris 1,500 aw
um uazlud 2547 fyari 2,000-
3,000 &1wun wazaztiulnadis
AaLRad 2TYINNAELUY WANN
wuuazfiRmanwmMzAaIE ) A Aa
lugnazpearnadeazasluan Tal
e azAnAnrantaan 3UT19877
NAaN WU 3% NIDL58ILNANIAND Y
s & Y cd o ¥
EnAnegAunssNIs deaumnawnis
a o aw &
NARA NIRRT

35udnyndaa (Green tea
processing)

1. Collecting (Picking) A&
msivluzn wislallsuaudh dnifiu
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frefouazlugnfishanlddnsy
dnderazdwlugdsui 1-2 Tae
#UINLDA

2. Spreading ABNTSWTLUZN
wudnrelddawinfanwaniu
taUszanm 2-4 #lug deasyinld
anndululuanasiaeas 15-25

3. Fixing A@ NI2UIBNIT
aaneanlaadilnluanfienlsd Poly-
phenol peroxidase (PPO) Feas
wWaegw Catechins MWiduansusenau
faBw nisdansanladvilalae
Tianasawssluniigumgivszana
100° 4. 1 Uwiia1 3-4 wifl

4. Rolling A8 3%AaWN1SYN
Whaaslulugiunn Tnedusiede
wiaiAsaau1 g azfunisusugy
s19lugn IWnaunsadinaany
FadIN1s

5. Drying LU®NS2UINANS
yuds Tnsanszauanadulululy
AaReesaea: 4-5 laehlu
Taufimwnsawdssanas 90-100° 2.

Fixing

Drying
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wananlugfifiendens
wi? Tudagtudigaainnssnnis
NARE1SEAA9INN (Instant tea) Ll
1dUszlegiiuingiven Tneldlu

1. w@mAnen (Active phar-
maceutical ingredients)

2. NARAMMLETNEINS
(Dietary supplement)

3. uBnAmTASsIANLESH

5207 (Functional beverage)

4. uARANTNLASBIEY

250mliE  250mk 1opgE 24Sqi 340 & 280mIPET
{5 (LL)'J;\UA gggﬁ 115/ 11§n 115m

(Natural cosmetics) 1058 1007

B = i
3S0mIPET d490g&E SOOMIPET  ILPET 2L PET
1251 1301 1401 2301 3308

IBMSHARaSHNALINYT (Instant tea processing)

lugan

\ 4
ANARIEUN a1ntuzn

\ 4

158N/

sieAIYINazane
FNSANALINTW ASUIBAITUEN
Yiuvie

A 4

d158AANIULAY (Instant tea)

ANANANILTNEY
LASBIRAN
81115
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A 4

dsanmdudw/Neusgns/usgns

q

iuvie
v

A198NANILAS (Instant tea)

v

by Polyphenols, catechin,
theanine, caffeine,
theaflavin, tea saponin,
tea polysaccharide
mi‘u%qwg
agluglainisiasa




nSanm

NSAIUANAMAINYT (Quality con-
trol of tea products)
Fafiafilaniunisndnas
AIUANAMNINENTEATY Catechins
danafiiIun1sninazAIuANAN
AMNE15EATE Theaflavins LAa35

graphy(HPLC)
azifinitdagiunaingn
Husanailngann lasagluglzas
#lunazansain (Instant tea) i
waluadadmsisneg iiasainen
fanswediueauSanmge Jedqnd

AFSUIUNTIFLLEN

AINATT AITHATLAWINIWAISITELAS
NRWINARAUTLESHNATRITLALLIY
f1819 8139zlanGnduyindnm

- & a4 o
Uszlagivannataninauiia s
FIBHEANYDIZILAS /NSDE1TENR
2a9ludn D

High Performance Liquid Chromato-  1Uua136nuauyadassuazqnssigg

UIFUIUNIN

David, J. et al., 2007 Cholesterol- Lowering Effect of a Theaflavin- Enriched Green Tea Extract. Arch. Intern. Med.
163 (12), pp. 1448-1453.

Helena B. et al., 2002. Green Tea Extract inhibits the Lymphatic Absorption of Cholesterol and Ol-Tocopherol in
Ovariiectomized Rats. J. Nutr. 132, pp. 1282-1288.
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Fuel Cell type | Fuel Oxidant Electrolyte Operating Application Efficiency
temperature (°C) %
Alkaline Pure H2 Pure O2 Potassium 60-200 [Military and space 30-45%
Fuel Cell hydroxide missions] 300W, 5kW | (max.70%)
(AFC) Transportation
Phosphoric H2 Phosphoric 150-200 Stationary and 40%
Acid Fuel Cell acid powering large vehicles/ | 85% cogen.
(PAFC) plant 200kW, 1MW
Proton Pure H2 Fluorinated 80 Stationary and 30-35%
Exchange sulfonic acid portable transportation,
Membrane Fuel polymer 50W - 250kw
Cell (PEMFC)
Molten H, 0, (air) Molten salt 650 Stationary Power plant 60%
Carbonate (hydrocarbon) of lithium & and combined-cycle 85% cogen.
Fuel Cell potassium applications
(McFe) carbonate 10kW, 2MW
Solid Oxide H, 0, (air). Doped 650-1000 Power plant1 kW, 25 kW, 60%
Fuel Cell (hydrocarbon) zirconia 220 kW Stationary | 85% cogen.
(sorc) ceramic combined-cycle and
(vsz) cogeneration
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