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ABSTRACT

The present study focused on changes in kind and quantity of tea polyphenols during green
(non-fermented) and oolong (semi-fermented) tea processing in Chiang Rai, Thailand. The fresh tea
leaves of Assam tea (Camellia sinensis var. assamica) and two Chinese teas (Camellia sinensis var.
sinensis) named oolong no. 17 and oolong no. 12 were harvested. Tea samples in green and oolong tea
processing were collected and determined for moisture and total polyphenol content. The antioxidant
activity was evaluated using a 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay. The content of caffeine and
individual catechins namely: (-)-epigallocatechin-3-gallate (EGCG), (-)-epigallocatechin (EGC), (-)-
epicatechin-3-gallate (ECG), (-)-epicatechin (EC), (-)-gallocatechin (GC), (+)-catechin (C), (-)-
gallocatechin gallate (GCG) and (-)-catechin gallate (CG) were determined by HPLC. During
manufacture, moisture content obviously decreased in the drying step for green tea and pan firing step
for oolong tea. A small fluctuation was observed for caffeine content, DPPH-radical scavenging activity
and total polyphenol content. In green tea processing, withering caused the increase in EGC and EGCG.
The individual catechin content remained constant in pan firing step. The EGCG content decreased
while there was an increase in its epimer (GCG) in the drying step. In oolong tea processing, the
fermentation step did not significantly cause the change in catechin content. Pan firing caused the
higher content in EGC and EGCG. However, both catechins showed substantial losses and their
epimers (GC and GCG) showed significant increase in the rolling step. The drying step did not affect
the content of individual catechins. The present results reveal that withering and drying steps highly
affected the changes of type and quantity of catechins for green tea while pan firing and rolling steps

were found to be the important steps for oolong tea.

Keywords : Antioxidant, Green tea, Oolong tea, Polyphenols, Processing
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< g g ¥ ¥ q g = Y ot = < YA o
iy manulundedldusanuaulumanuieg ldeealunntiguawd  manuizdeudeniny

& 4 o : A A
Lﬂw1$ﬂaﬂ‘mﬂ§|’mtﬁ$1ﬂﬂﬁl'li}'lﬂﬂ@ﬂﬂilﬁﬂh'] 2 lu (tnu 1 paa 2 1‘U, MUN 2-1) 1IN

A A

¥ Fa
pO]yphEHO]S Cdﬁdlﬂumiﬁﬁiyflum%J:ﬁE)glﬂﬂLﬂWﬂHUﬂﬂ‘]ﬂ!ﬂ'lﬁH ﬂjﬁﬂiiﬂﬂﬂﬂ'ﬂiiﬁﬂ'ﬂ‘fug U
' o = = A o q Y a @ ' o q ¥
@1ﬂ1ﬁﬂ1ﬂlﬂllﬂﬁ$ﬂjﬂ ﬂﬁﬂlﬂﬁfNﬂr]Gb'ug‘ﬂw'lﬁlWUf‘]ﬂ‘]f']!ﬂﬂﬂTiﬂﬂ!.luu LW?T&’%:‘WTiWﬂﬂﬂ%’]

= < 0 q ¥ a o et == i~ ;
@ uazdlumsi eeasuiamsnintissningurgingaruainnmsmolaveslumn

M 21 Anvmzeanluniify
2 RN (Withering)  iudunouitiIfifamsalfoumlasmaneninas
ialfAsounivesmsan 9 Tulumn mstaszi il lunssmely iidlusiioases
IimsFuriuvesmsag q melunazmeuenyad Tumsianiios wu'lasf polyphenol oxidase 9%
159151 oxidation 1Az polymerization 111515 polyphenol 1indlfjATeuail Idifuesdilsznoy

Tuunildania nau uazsamanuanaiaiu 'l
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3. 3TN (Steaming) HIOMIAIN (Pan firing)  IDuTUAUR AU ouAY UM
A o 4 . o Y aaa w
ashaoou T polyphenol oxidase wﬂwwqﬂﬂgﬂsmmsﬁ un

. & & devd o o < = ;
4. MW (Rolling) Hudunounldimiinnadivaslum Wumsvdluruield
s A& ¢ o q ¥ ' o 4 & '

waduan Wemaduanizildaisdsznouais q fiegluad vasenuuenwaduazindousy
UUAIUAN QU lun

5. MIMINT  (Fermentation) 1HunszuumInnadustsAeIlousuRaAnITHIF
azuInN AeuNzdeiuaoumsuyalfasonouland polyphenol oxidase AIAMTBU (steaming
130 firing) Tunszuaumsilioulsl polyphenol oxidase 321391§A501 oxidation ¥1H
polyphenols 1A® oxidized LAzIAMURA501 polymerization lATumIsznouFadousening

t:i-:! lé‘ é © Y = q‘ = ad ¥ o o
polyphenols NTTuanalngdu ¥ ldyudaniu & uazsamndfiuandraiulaiuesdlsznoy
maundinegluraraunssuisnskan

6. MIOUUNY (Drying) (Hudussumssundaiieannusululunfindedszun

- o

5% el annsanulun 1 1duu

7. M3AAUTTY (Sorting and packing) HaIMseuLHIvzlunsAa@EoarERIfuvesly

& A ] o Y o 1 & ° 1 v
1 uazdadoiluaie q sennnlum Swdninnussylaguiesesmivas



2.4 aanlsznoumanilidurian

'3 g L] 5 I~
panlszaeumani lusealumanazilsznoudlonnuiuilszua 75-80 % aruimasiiu

s 2 y aq 4 A4 4 o - 2 ¢ v il
VDILUININUA BQﬂﬂizﬂﬂﬂ‘lﬂﬂ\uﬂﬂluﬁjuﬂiﬂuﬂlﬂﬁllﬂqV]\THNﬂllﬁﬂﬁﬂ@ﬂ']‘i—]\i GﬁdﬂQﬂﬂigﬂﬂﬂt‘Hﬂ'lu
VX AINAABADNTNUD I

Fresh - Cut GreenTea Leaves .
RERRUREISE . " oociicron A T T TPy — e Y
L R T
|Moisture | Solid s ¥
|.75-80% | 20-25% .~ Non-Soluble _— .
iy AR in Water . Soluble in Oll -
S‘\ gl { 2 Carotene
i | g Vitamin E /
{ ‘Soluble ..
\ |7 in Wt eeemihrotonind 2 ¢
\ \ | Catechin e P
\ \iei) Amino Acia\\ " Non-

\ i\ Caffeine __ SSceenl
NEEY Sacchandes > . Celiulose(fibrin) || |
NG Mineral o Protein 1\

\ O\, Pactin d \A
: NOON | viamin81,82,CPU IRl
-\‘-, ”.\m \ saponin -""“--\M\ ’ |

. b Fiuoride oS
~o . Flavonoids . | (o

MW 22 asddszneumaniveslumea



&; d = :, @ ¥
#19191 2-1 9salsznoumamnivesonlum (%UIMUNIEMA)

- Components Dry weight (%)
Flavanols 18-32
(-)-EGCG 9-14
C)-EGC 4-7
(-)-ECG 2-4
{REC 1-3
(+)-GC 1-2
(+)-C 0.5-1
Flavonal glucosides 3-4
Proanthocyanidins 2-3
Caffeine 3-4
Amino acids 2-4
Carbohydrates 3=5
Organic acids 0.5-2
Saponins 0.04-0.07
Pigments 0.5-0.8
Vitamins 0.6-1.0
Soluble minerals 2-4
Cellulose 6-8
Lignin 4-6
Polysaccharides 4-10
Lipids 2-4
Insoluble pigments 0.5
Insoluble minerals 1.5-3.0
Volatiles 0.01-0.02




Polyphenols (‘Iwa‘ﬁuaa)

TugealumaziivTua Inavousa (polyphenols) Favuatszaa 10-35% (dry weight)
TaoasilszneuTrnanueaiidn ngdums lundurlar Taioest (Flavonoids) WanTaustsidh
secondary metabolite ﬁllﬁﬁﬁ 6 nzjuﬁ'a Flavones, flavanones, isoflavones, flavonols, flavanols
112 anthocyanins Tﬂﬂﬁ%ﬁaﬁyugmmaaﬂmhuaﬂﬁﬂi:ﬂauﬁmmmu A, B laz C aa3ll 2-3

' s = a & oA ) &
nqmmvfmhuaﬂwwumﬂﬂqwiumma Flavanols ®%31380727 Catechins (AUNTU)

5 4
s 2-3 Tassaduiugvewarliuess

AUMFUFU (Catechins) 1TuF05 00 Flavanols Tum Faiiszanm 60-70% veaTndleva
ﬂzwuw ﬂfjiJ‘U’a\i Catechins ﬁwumﬂum 1aun (-)-Epigallocatechin-3-gallate (EGCG), (-)-
Epigallocatechin (EGC), (-)-Epicatechin-3-gallate (ECG) U@z (-)-Epicatechin (EC) Tag
Catechins mfh'f:ﬁag:ﬂsxmm 90% veIRIMFUTIMUA AqUYDY Catechins Tiwulututn
Yovaaur laun (-)-Gallocatechin (GC), (+)-Catechin (C), (-)-Gallocatechin gallate (GCG) uay (-
)-Catechin gallate (CG) Tn590313904 catechins nanasiagyl 2-4 mumFudiues hifid azaioni
18 Wsaun uaziha mswﬁmﬂméﬁamaz‘mﬁwzﬁﬂfuﬂaumiﬁﬁ'ﬂ (Fermentation) ~N13H1IN

o P

hudupeuivassliioulsinedusnsendiaa  1sefisneondiadumslunquanndu
Mldnamsdseaeulniniid ndu  uazsamananall  mseengwduififianiTuu
(quinone) MeusaRalseImunine1d 1A unguues theaflavins, theasinensins 1Az

thearubigins (f Wi 2-5)
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HO 0 W o] R o
. "/
iy /7
OH

OH
i i -)-Epigallocatechin (EGC
(-)-Epicatechin (EC) EhEfigdiceoEGLy
OH
(o] ‘\\\\
\\\ = OH
o,
g ‘o
OH OH
(o}
OH
OH
(-)-Epicatechin gallate (ECG) (-)-Epigallocatechin gallate (EGCG)
0
HO o \\\\©/
OH
OH

(+)-Catechin (C)

OH

OH
OH OH
(-)}-Catechin gallate (CG) (-)-Gallocatechin gallte(GCG)

MW 2-4 Tasaadsvonufru vy luan
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EGC, EGCG

0, .
"\‘ Tea-leaf Theaflavins, benzotropolones
polyphenolosidase 5
s] .\
HO o) ‘\.\\\\
i OH o
> Thearubigins
“or
LA
OH y
Quinones

Theasinensins
(Bisflavanols)

7NN 2-5 Msasunadvesmis luseI19nTZLIUNITHI A

2.5 1A598319VINUNTY

desautalassafraveammBumuiiiosantanmFun1y stereochemical configuration 92
ansautsnmduld 2 Snumzfe nonepistruture 118z epistructure TneA1nTudT Tnssadrauuy
nonepistructure 221 stereochemical configuration ﬁﬂﬁnauﬁumﬁaﬁ 2182 399909 C 1y 2,3-
wans  (2S, 3R) 19U C, CG, GC laz GCG  aummIuiiilasaad1auuy epistructure 923
stereochemical configuration UV 2,3-cis (2R, 3R) 15U EC, ECG, EGC llag EGCG

TagtnanunFulumdiulngeedlilnseadailuiuy epistucture 15U EC, EGCG, ECG
waz EGC gy 4 nonepistructure 12 Tnseadrauwy 25, 3R Falusssunmununduiing 14
oy Tswaudmauderinlinguves epi-form anas uaziinai1nguves nonepi-formiituiu
iesninnudeuiliiAansnidon e Tomesvesms  UiAsmmsdeunasle Txvesiinng
fumie c-2 Tawlufinmsndou optical rotation (Seto el al.,, 1997) 17U (-)-EC veiamsnaoule
Taswasitlu ()-C ﬂfﬁumsﬂq%ﬂmmwmawﬁmuawnjwm Y3umves EC Uanudifiyas
quAvesTIAnd  Anfuunszuaumskansufudesinsantmaudeuildlunszuoums

wetlosdumanlanulasle Imyesvesnuniu
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gf}ai‘i’ﬂuﬂeﬂdmaqmm%umnﬁm’mﬂy"lamaﬂ%a (hydroxyl group) fimedi B ring 9
uteld 2 dszanfie  catechol-flavanols Liag gallo-flavanols Tav ECG uaz EC 5ﬂﬂ§i1uﬂfju
catechol-flavanols 34Tidmaumyleasonda 2 wy dau EGCG uar EGC saoglundu gallo-
flavanols LS1uumylaasenda 3 vy  Tuszninnszuaumswanmufonazmgras Uiasen
oxidation 91U a3} polyphenol oxidase W1 flavanols QEIJL?TU hydrogen radicals nazifaiiuy
semiquinone radicals “‘?Qﬁ'ﬂﬂﬂu’hmm:ﬁuiuﬂﬁju gallo-flavanols ﬂ:Lﬁﬂﬂﬁﬁ?ﬂﬁhﬁiWﬂ’hmm
¥ulungu catechol-flavanols (Yoshioka et al., 1991) IW31% gallo-flavanols In2wamisalunis
!ﬁﬂﬂﬁﬁ%ﬂﬁﬂ@ﬂ‘ﬁﬁﬁ@ﬂﬂﬁ catechol-flavanols (Opie et al., 1993) ﬁﬂﬁ‘lu‘izﬁiwﬂs:mumi
wAnsdednaryIgrna AunFuriia EGCG az EGC 9gneend lad 1ad1und1 EC uag ECG 1)
NN NN FInFuvasnunFulumfe EGCG>EGC>ECG>EC (Yoshioka et al.,
1991; Miyazawa & Nakagawa 1998) “lm;m:ﬁéaﬁummmmsams%mmggaé’m:ﬁa
EC<ECG<EGC<EGCG (Matsuzaki and Hara 1985) ﬁqﬁuﬁlumimﬁﬂ‘mﬁmw?améﬂaﬂﬁﬁﬁﬁ

AUDYYAd T LINTADINIVANNI T UIUMIHAR IR §ASeondinduriosiiqe
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OH OH

OH OH

HO N HO 0
O R 1 R 1

.u,,///

OR, OR,

OH OH

(-)}Epi-form (2R, 3R) Hg’ggéﬁi e
LEplealechingii = Bg= B (-}-Gallocatechin: R. = OH, Ry = H
(-)>-Epigallocatechin; Ry = OH, R, =H (-)-Catechin galla;te'1R — H Fg =%
FEpcaschinganale; By =, Ra= A (:)-Gallocatechin galiate: R, = OH, R, =X
(-)>-Epigallocatechin gallate; Ry = OH, R, = X wH 12

OH OH
OH OH
HO. O \\\\\\ HO O
= R,
OH OH
OH OH
(+)-form (2R, 3S) (+)-form (28, 3S)
(+)-Catechin; R1=H (+)-Epicatechin
(+)-Gallocatechin; Ry = OH
OH
I
N _C OH
OH

- v =
NINN 2-6 Tﬂ'ﬁ\'iﬁi NUDIAUNTU
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2.6 QNEMIANUDOATIATUVBIAUNT Y

AunFulauialumsdmesntindu IasTuanalinnumusalumslilslasouszasuias
UoYYABATE (free radicals) 110 Tuianady ufnlunszurumswdnmguaaaz g aunfuazgn
ond lamiumsUsznaudidu usnnuannsalumsdueendiaduly LDL inudy (Leung et al.,
2001) 8614158m W Hodgson wuhmumIulumideadgnisueendmduiniime 40% (Hodgson et
al,, 1999) Gardner I0NUNMIANANINFUTLIAWIDTVOYYAD TS AANIA 21-24% (Gardner et
al, 1998)  UswnumaSounsuanuamnsalumsdy DPPH ¥9anwiad1 9 WU o
WINANNAT UAZHIgHAd MUAIAD (Gadow et al., 1997) F0ANADIAUNUTIUYD Yokozawa (1AZ
AME  (1998) Lﬁ"mﬁ?umﬁuummmmmiumiﬁ’ua‘qyaﬁﬁiwaamm%uwﬁﬂﬁn 9 WUN
ECG>EGCG>EGC>EC>C anwannsalunmssuihi radical propagation WU EC, C, ECG iaz EGCG
UAIWEITUNIAU AWAY EGC 11ae gallic acid (Salzh et al., 1995) 0613157013 Chen tag Ho (1995)
e NANVEIIT lumsiueyyadaszved EGCG-ECG>EGC>EC>C  Nanjo Wazamz (1996)
31697171 EGC, ECG ta EGCG il DPPH radical scavenging activity 1o C tiaz EC iien/Souifloy
fumsdeyyadaszaindu Nakso unzAmy (1998) Wyl ECG, EC Lz C § peroxyl radical

scavenging activity WINT INNUF uaziwan 1snu 10 191 (Nakao et al., 1998)

q' =
2.7 msasusdasnunyy

oafUlszneumaniluniufuilosena 4 natedszms 18ud Wugan gamafufer anuud
gouvesly anmgloime mmagunuysﬁmmﬁuua:ﬁw MIQUAsNEI anmwedon malinnls
Han !.mZﬂizlJ'mﬂTiuﬂ‘igﬂ‘h'WiN 9 (Chu & Juneja, 1997; Fernandez, Pablos, Martin, & Gonzales, 2002;
Lin, Lin, Liang, Lin-Shiau, & Juan, 1998; Wang, Kim, & Lee, 2000)  (i{0nanfanssuiumsnaniaz
wlsgnnfusin fadvddyfidwmaronnunsivesnimdu fo anuilunsa-ma uaz anudeu
amFusinnunsdquileaglumsazmofiosdaind: 4 lunsiaiofomnnnt 6 nazgumgilums
Lﬁu%'ﬂmfhwadammmﬁwmﬂ1m%u@fhﬁﬁ11’uﬁwﬁiy (Su, Leung, Huang & Chen, 2003; Komatsu,
Suematsu, Hisanobu, Saigo, Matsuda & Hara, 1993; Chen, Zhu, Tsang, & Huang, 2001; Kumamoto, Sonda,
& Nagayama, 2001)
maaalwAIvesnnFui1llgnisiiny §ATen oxidation, dimerization 1taz polymerization (Burr &

Timmermann, 2000; Hatano, Hori, Kusuda, Ohyaby, Ito & Yoshida, 2004) Komatsu lazaue (1993)



nuNguuQillunszuumsnansaliine degradation 1AY epimerization YDIAUNTU MIInA
degradation 1A% epimerization VoL IdFAIUILTUABUNAIMID T DINT WU 50%
YOIRUNTUAA  epimerization  heums  C2  ldiAamsn/asuuasain epistucture 11U
nonepistructure dana lAUMFUFTIA epistrucrure I4LIA EC, EGC, EGCG, ECG anas uazaunduiiiug

epimer 192U (Chen, et al. 2001)

OH OH

OH OH

(->-Epigallocatechin gallate (EGCG) (2R, 3R) (-)-Gallocatechin gallte(GCG)

MWA 2-7 MSIAA epimerization 721 INFVBIAUNTU
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o o d éi -
3.2 @3RN TG Q'llﬂﬁﬂ! Haziniadye

3.1.1 MsiAd

Name
(-)-Epicatechin (EC)
(+)-Catechin (C)
(-)-Epicatechin-3-gallate (ECG)
(-)-Catechin-3-gallate (CG)
(-)-Epigallocatechin (EGC)
(-)-Gallocatechin (EGC)
(-)-Epigallocatechin-3-gallate (EGCG)

(-)-Gallocatechin-3-gallate (GCG)

UNN 3

A utiunITIdY

(£)-6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid (Trolox)

2,2-diphenyl-1-picryhydrazyl (DPPH)
Acetonitrile

Caffeine (CF)

Gallic acid (G)

Methanol

Trifluoroacetic acid
Hydrochloric acid
Ethyl acetate

Sulfuric acid

17

Grade

AR

LLC

HPLC

HPLEE

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

HPLC

Formula weight
290.30
250.30
442.40
442.40
306.30
30630
458.40
458.40
25032
394.0
41.05
194.20
170.10
32.04

114.02
36.46
88.11

98.08

Company
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma

J.T. Baker
Sigma
Sigma

J.T. Baker

Merck
Merck
Fluka

Merck



3.1.2 Yaquazqunsal
Breaker YU 10, 25, 50, 100, 250, 500, 1000 ml
Volumetric flask YU 10, 25, 50, 100, 250, 500, 1000 ml
Micropipette YHIR 10, 200, 1000, 5000 pl
Cylinder YUIR 10, 25, 50, 100, 500 ml
Filter paper Whatman No. 1
Nylon membrane filter 0.45 um, 47 mm
Syringe filter 0.45 pm, 13 mm
Screw cap vial UYUI® 2 ml, Cap liDe Septa
Glass syringe  UYU® 10 ml

N30NTB

Weighing boat

YANTDI Mobile phase

HPLC Guard column

HPLC Column Platinum EPS C18, 1004, 3um, 53mm x 7 mm
Magnetic bar

wIAIUIAT



3.1.2 Jaquazginyol
Breaker YU 10, 25, 50, 100, 250, 500, 1000 ml
Volumetric flask YU 10, 25, 50, 100, 250, 500, 1000 ml
Micropipette YU 10, 200, 1000, 5000 pl
Cylinder VU™ 10, 25, 50, 100, 500 ml
Filter paper Whatman No. 1
Nylon membrane filter 0.45 pm, 47 mm
Syringe filter 0.45 um, 13 mm
Screw cap vial UYUIA 2 ml, Cap 112 Septa
Glass syringe  YU1A 10 ml

N3IWHTDY

Weighing boat

PANTDI Mobile phase

HPLC Guard column

HPLC Column Platinum EPS C18, 100A, 3um, 53mm x 7 mm
Magnetic bar

UINMTVIAT
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4 oA
3.1.3 1n394910d

Name Model Company
pH meter Seven easy Metler Toledo
Electronic balance (readability 0.01 g) PB-3002-S Metler Toledo
Electronic balance (readability 0.0001 g) AB204-S Metler Toledo
HPLC-DAD 1100 Agilent
Stirrer and heater Schott
Ultrasonic bath 8510 Branson
Hot air Oven Memmert
Auto desiccators Auto C-3 Sanplatec
Blender Ronic

3.3 35MINAAB

331 ﬂTSi’hTJi]TiQQ'IH‘Iﬂ

wnsdsn lnnumidhsnmsise felrsnuwes siuduiife qignd 7'lne
ﬁg:agjﬁ 126 w5 0. thed o, i1 1. Foaste s eiavesnfimimsnin Moy
¥ UATNIZUIUNIHAAYDI 139911
332 MSHUAIBENY)

t g w v n’: = " 3 i ar
duiuiedian luduseumsndaunazduaou Tasutmumeiuiy uazdszan

a a ' o £ o ' o ' a_ a a EY]
VDIFINHTA o],‘ulI.ﬂﬁz‘lmﬂi)uiﬂuﬁiﬂ&ﬂﬂﬂﬂi:nﬁu 100 AT 1ﬁ1ui}dwmﬁ¢1ﬂ ﬂﬂﬁuﬂiﬂ

=

"o o ] 4 o a s S
wuw i ldinu P3ngungil -20°C mesoimsains iziesnlszneuniunl

u
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' '
33.3 s insizvieandszneumanil
d A
3.3.3.1 msinendSnannury

ihdmednlumaninmsdrisisndnseilsnuniuiulaeitouludovany

$oumus (ISO 1573:1980)

=S d = ::r
3.33.2 msianzvlSnadnadlueanivua

afa Inafusasiny Taodadaegrelumdszum 10 n¥u ldlunfeailu
AN 79 afaRIBIINIUDA 250 Hadans 4 wifl W lUnsesiunszaIyaTes ims
onaaz iz lS i TnaTueaRanuARINTE Colorimetric  methods using
Folin-Ciocateu reagent (ISO 14502-1:2005) WEUMISAZA0AI0813 1.0 Ua. AU 5.0 va.
194 Folin-Ciocalteu reagent (10%v/v) 1A 4.0 UA. YDA 7.5%w/v sodium carbonate gﬁﬁyﬂ
3figungives 60 wiit hlySaminmsganiuuasil 765 nm Houdumsmasgunse

unadnnNududi 0-100 pg/ml 510nunaluzUnTuYeA Gallic Acid Equivalent (GAE)

A9 100 NSUGIDHIAUIH

= d = =
3333 myinnehria tazUsnuveamimsu

afpnmFunnT Iaosadoialurnlszing 10 nfy ldlwsiesilunnuss
g9 afadaownidea 250 Haaans 4 will i ldnsesdunszaunses 3o
msazaemasa 1i1lnsesru PTEE Syringe filter 111030 (10 ul) 1Wunsos High
performance liquid chromatography (HPLC) A113% 1SO 14502-2:2005 MMTUATIEN
&runedn] Platinum EPS CI8 53x7 mm gungi 30°C §as1ms navearlmadoud
2.0 ml/min Lﬂﬁlﬂgﬂuﬁﬂﬁzﬂﬂvﬁﬁﬂ 87:13 %v/v U931 0.05%trifluoro acetic acid UL
acetonitrile 753979420 DAD Haueruady 210 om  wilSua Taefvufves
WA 8 ¥ia lAun (-)-Epigallocatechin-3-gallate (EGCG), (-)-Epigallocatechin
(EGC), (-)-Epicatechin-3-gallate (ECG), (-)-Epicatechin (EC) (-)-Gallocatechin (GC),

(+)-Catechin (C), (-)-Gallocatechin gallate (GCG) il8¢ (-)-Catechin gallate (CG)

20



- d =3
3.3.3.4 msinsizhaunou

afnumIunn laedaiednlumdszna 10 afy ldlundesilunausag
afafiuwmuoa 250 Jadans 4 w19 1 lUnsesriunszmIENTae B9 NAITALAT0MN
afin 11 lnsear1u PTEE Syringe filter 111080 (10 ul) ¥unTee High performance
liquid chromatography (HPLC) AT 1SO 14502-2:2005 ¥IMIINTILHA0AAU
Platinum EPS C18 53x7 mm gaingil 30°C 85113 Inaveamoiadoudt 2.0 m/min
lﬂﬁlﬂﬁ'ﬂuﬁﬂitﬂﬂﬂﬁ?}ﬂ 87:13 %v/v YD¥ 0.05%trifluoro acetic acid LAY acetonitrile

A3293Afu DAD finunuaau 210 nom widsua Taaoudumsmesgiuauvou

a ¢ 1 a
3335 ﬂﬁ:)m‘iwﬂmmmm‘m‘]um‘smuaggnam:

Anszranuansalunisaueyyasdsz 1ag DPPH Radical scavenging
method MUUAUMITUIATTIU Trolox WAUAITAZANWAIVET 50 pl AU 2000 pl VD3
DPPH (60 pM Tummimes) mmelize wifi Jadimsganduudsii 517 om
AU %Inhibition 110 Yinhibition = (A -A)x100/A, Iile A, uaz A, fofnsganau
HEVBIRINILALUAZAINITAANAUNAIVBIAIFATIIU AT NTINNIATTIU 5163 TURD

ﬁlugﬂmm umole equivalent U84 Trolox A9 100 AFUAIBTI1H (Yen&Duh, 1994)
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Unn 4

- s
HanN13338

4.1 fl'l‘iﬁ'l‘i')‘iﬂi\NTHN?lﬂﬁ]

Tssnmit lddsaamniswane 2 Uszinnie 31 13miin (Non-fermented tea) #3336
(Green tea) HAZANAANIN (Semi-fermented tea) HiDHIGHAL (Oolong tea) Tunissdnrieaes
wiialdn 3 mevuiing q Ao WuTdady (Assam) ¥Wuggnaauues 12 (Oolong No. 12) uaz
WuFgHaLes 17 (Oolong No. 17)  Tasmsndnm@ualdmiugsady uazgnauves 12 n1s
nanmgnasldriuigrauues 12 uazgnaaues 17

AsruuMsHanTIrs niemTiniin (Non-fermented tea) GuvinmuAvlunda
W NNHIAA (outdoor withering) Weanyineni mimiui ludadana i (pan firing) 7
gaun gl 250-300°C 1dnanszinm 4-5 wi 1 hluan nazeunds

NITUAUNTHARTIENAY WIDWNINTN (Semi-fermented tea) FuaIAMIsIAY I
VRIAA (outdoor withering) itpantuianiy a1niunir e Tus undoor withering) et
auaugamgluazauuie T Aamsninuad smfuhlus lfadom T

gl 250-300°C 14anlszuia 4-5 s thlwresuthuie yazeuua

3 U

22



Drying

MWN 4-1 NFZUIUMITHAABUTEIAZBFIGUAIVBL 11
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Non-Fermented Tea

Semi-Fermented Tea

Fresh Leaves
(FL)

Fresh Leaves
(FL)

v

v

Qutdoor Withering
(Ow)

QOutdoor Withering
(ow)

v

Pan Firing
(PF)

v

v
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lumnasiugoady uazguaaves 12 MmbhwwdanduiilSnuniuiy

a

o

83.24:0.32%w/w 1a¥ 76.20+0.15%w/w AINAIAU (NN 4-3) MONTINITH (Withering)
ﬁ'. = ; 1 o 7 o & dy.
meanTunaanurululum wunlumiugdadulinnusu 73.160.21%w/w Lag
E ¥ ¥ 1
Wwusgvauves 12 Januiu 51.55£0.19%ww  dasimsszmethluduasumsialy
a w do e v a & o oy
naadu 12 uaz 19% lumnWufdaduiazgnauues 12 Welumngnmillidise
4 o o" | = = 3
Ty (Pan firing) tonyamsiuvoaen lalInailueasendina Ysuimanuiu
2 v = £ o d wyw & o ¥
voslumanandaniioy YSuuanuduasasegiuiu ldda luduasunsiuma
N 2 o Y a & a o JAdn Y o 9 -
(Drying)  TuduaoumsiumislSuannuduvowdadiusin landounissniug

Sadu uazgrawuas 12 161 3.04£0.40%w/w 1Az 3.45£0.35%w/w MUY

—@—Assam

~=Qolong No, 12

E
70 | \\\

60 -
50 -
40 -
30 ~
20 -

Moisture content (%w/w)

10

Freshtea leaves  Withering Pan firing Finished
product

Step

o a a & o - =
Mun 4-3 mMsaoundasdSnuanuuvedlumnludunounmsnanrive)
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4.4.2
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4.4.5
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