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3.1 Ingau gunsamazansininldlumsnaass

a

3.1.1 790U

L

Q

a v do o 1 a J
BUVVIWUROATY (Camellia sinensis Var. assamica (Mast.)) vnlssiin

SRR GICTRI LY

2.
3,

¥210U (Glycyrrhiza glabra) 1INAAIA INIATFOI 1 N)

azlng (Cymbopogon citratus (DC.) Stapf) 3191019 e daroelvu

=
3.1.2 asny

]

10.
11.
12.
13.
14.
15.
16.

17.

mﬁaaz@im (Ethyl acetate: CH,COOH, Merck, German)

1©NIUDA (Ethanol: C,H,OH, AR grad, Merck, England)

IINIUDA (Methanol: CH ,OH, AR and HPLC grade, Merck, England)
E):“Tiiﬂ‘luvlﬂiﬁ (Acetonitrile: CH,CN, HPLC grade, Lab-scan, Ireland)
Epigallocatechin gallate (EGCG, Sigma-Aldrich, USA)

Gllocatechin (EGC, Sigma-Aldrich, USA)

Catechin (C, Sigma-Aldrich, USA)

Epicatechin (EC, Sigma-Aldrich, USA)

Epicatechin gallate (ECG, Sigma-Aldrich, USA)

DPPH (2, 2-diphenyl-1-picrylhydrazyl) (Fluka, USA.)

Tcm?mum{namm (Sodium Carbonate: Na,CO,, AR grade, Merck, England)
Folin-Ciocalteu’ phenol reagent (Fluka, USA.)

Gallic acid (Fluka, USA.)

Tmdounanlsa (Sodium Chloride: NaCl, Merck, England)

ANNUNY (Potassium permanganate: KMnO,, AR grade, Merck, England)
indigo carmine

AUV (Kaolin)
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v 0
18. 11naY (distillation Water)
19. 190U (Gelatin)

20. ﬂiﬂq?aﬂﬁﬂ (Sulfuric acid: H,SO,, AR grade, Merck, England)

3.1.3 gunsalilflumskannidenaunslnduazszion
1 Lﬂ?m Freeze-drier (Labconco, USA)
2. in309luTAsvgayaniA (MarchCool, Co.,Thailand)
3. Quaienuda (Freezer, SUNYO, Thailand)
4. m?m High Performance Liquid Chromatograph (Milton Roy company, USA)
5. vaoanaw (Nipro, Thailand)
6. lulasthiladvuia 100-1,000 VlnTﬂSaﬂ‘i(Micropipette,Wiggenhauser, Germany)
i Lﬂémi SIMUgUINIA (Rotary Vacuum Evaporator, Biichi: V800, Switzerland)
8. n3neiamnmaganaua
(Spectrophotometer model Genesys 10 UV Scanning, USA)
9. 1A309TAT (Hunter Lab 31 Color Quest XE SSE343, USA)
10. WY (Muffle furnace, Vulcan: Model 3-1750, USA)
11. Tﬂ@ﬂﬂﬂn‘ﬁu (desiccator)
12. Lﬂ?ﬂﬂ‘f;’dﬂﬁﬁﬂn 4 AIVUY (Mettler-Toledo: Model AB204-S, Switzerland)
13. Lﬂéﬁ)&‘fh%’lﬁﬁﬂu 2 AWHUS (Mettler-Toledo: Model PB1502-S, Switzerland)
14. 1n3oasaneiion 2 A (Precisa: Model BJ1000C, Switzerland)
15. m?}"mi"]u (Blender, National: Model MX-T700 GN, Taiwan)
16. dmﬂmnquqmwgﬁ (Water bath, Memmert: Model UNB400, USA)
17. g’fauan%’ U (Hot air oven, Memmert: 400, Germany)
18. gagUnsalinieadaunzinseaiioInnmans
19. gaNI93 UszNouAIe N5I0N504 uazm?mﬁuqmiymm (Suction pupm)
20. ASTATHATOIUDS 1 AT 4 (Whatman, England)
21 ﬂS:ﬂ@QHM’NlJ“?;u (moisture can)
22. FoudAnms

23. §28n521109 (Crucible)
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3 a d v
gunsainlslumsimsiwvgumwmednnlszamaauda
4 a
1. gaginsainadousy

2. LUUNAAoUNNYSEaMFURT (SI0aLIDIALAAIAINIANUIN V)

ﬂ' aa
lﬂiﬁ\ﬂlizuﬂﬂﬂﬁ‘nkiﬁﬂﬂ
1. Tﬂmﬂmﬁng%gﬂ Design-Expert version 6.0.10 (Statease Inc., MN)
23 Tﬂszmsuﬁn%gﬂ SPSS for windows version 11.0 (SPSS Inc., Chicago, IL)

3. Tusunsw SuSense (WM1INOIRBAALINT, uAsUFY)

3.2 35mMInaava
= Y] =
3.21 mamseuingay
=} =S v
3.2.1.1 MSAUUY UVLIDVBHI

a v do @ ' a Jdo a @ o o L £ A
lur@eInusoadun 1515ziien 91U 1 0 lansu i lesldnses

Q

o

Y
TuTastvlgayannmet Taviigamglinisiwda iy 60 osmaod nasnniuimue vssyly

aa (4
Qaegiiiouvea

3.2.1.2 mamssunzlaseuura

o yai (] 9 o o a o Y 9 d'
ez lasndunisdramnnuazorauaziuaziden i laslanses

=) s a o Y 1T a =
TuTasdgaame Wunar 15w Taslgavginisideliifu 60 esrumafod
@ n’: o a Jd a v Y
nasIniuinnue vssylugeegiitionvesa Taolinunimuansluaisie 3.1 wud azles

4 a a c’: [ a 3
DULRITLANUFU 6.69% UTU10V0TININNA 92.41% TR a_ 0.363 YSuraudanun 4.74%
v v v

Ysumasnanalasiody 4.46% JSumarsdsznouN Tudnnanua 16.74 mg GAE/ g

v
anvansalumsdudsmseyyadaszuosns 1ndtin1 47.87 mg/L
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k4
a @
M3 3.1 Myansziguniiosduvesas lnduazszion

azlng

AUMN ¥ION
mm%fu (%) 6.69+0.15 7.59+0.12
YSunavoauSsianue (%) 93.3140.15 92.41%0.12
a, 0.363+0.002 0.500+0.005
USmaudwianun (%) 4.74+0.14 4.00£0.08
YSmnamsiiadalddoi o) 4.46+0.70 6.230.65
Wnaans Tudanianue 16.74+0.49 27.05+0.31
(ﬁlg GAE/ g dry basis)

YSnamsduesndiadu (EC,,) (mg/L) 47.87£0.23 82.00+0.34

Avesdoya Ao ARG + AndlsauunIAsgIm

3.2.1.3 MSIAIUNYLIONDVUNS
° Y o v Yy v 9 Y = 1=j
MPOUNANNIANVAZDIA LAWBULA AL OUANTBU 50 BIrIrarTuaiy
o @ 3 o 9 s aa 4 =1 @
12 ¥ e naannimiwnua ldazioes v3sylugeegiiiisnvosd Taolinunmwawaasly
' g ' @ a < o’l‘ '
M5N 3.1 NUNBZOUUANNTUNIND 759 % HUSaueutananun 9241 % iA1a 05 i
k4 ' v 4
Ysinaudmanua 4 %Sunumsnanalaanii 623 % Usinaasdsznouil Tuanianua 27.05

k4
mg GAE/ g dry basisAa13130 lUMs g U89 sy ad a5z uewszioniini 82 mg/L

a ¢ A v a v
3.2.2 MIAATICHAUNINIVDIAUVDIV UV ﬂz'lﬂi Hazy¥ToN
@ ' 4 ° a s
3.2.21 ﬂ‘li!ﬂ?Ui]ﬂ']'t)ﬂ’]\ﬂ'ﬁﬂﬂ'llﬂ')lﬂi"lzﬂ
° y & d a a a o y Y = +'4 A
u'ltl'U‘]ﬂllﬂQ“'lNlﬂ‘UﬂQﬂlﬁQN -20 DAL NTﬂTﬂTﬁﬂuiﬂaxlﬂﬂﬂﬂﬁﬂlﬂi'EN

A 3 a =~ a o J A o a d
Punanusnhunanaiunm 30 3uil vssylugeegiitivumesd esovmsins e

a 7 |1a y
3.2.2.2 M5ANSIEHUSUIMANUFY (AOAC, 2000)
" 4
i lumnnueaziBeauimanuiu laoldaieoe Yszum 2 asy laludae
o ey Y w ol & IS 9 AT by Ay 9
piittisunounnihminauazFniminug smiminiuiveu simimih lleuidevausou

; " 5 Ay < eyl .
Ngaumgll 105 + 2 esrnariod Wunan s $Tue te 13 1%Eu T Tagannuau udsaimin s
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¥

yeo o { o /3 < ] e | 43 do
Tdimiinasi AnnumilesiFudnnuduludesis ideyain 1a lwlessudiminuds

2 ¢ /3 do o 9
IﬂUNaﬂ'ﬁ'Mﬂﬁ‘]gﬁ%3510\11ulﬂulﬂ95l‘”uﬁuTﬂUﬂllﬁﬂ

3223 nvmmlBnamsfasalddnihdou @nvan uas 350, 2544)

Fauanzien 2 n3u (eufigamad 100 esnsaiue dourinnld) ldasly
11 100 Fadaas 111 reflux 111 1 5919 nspaRIMIAzaIoRing e 18114 volumetric flask
W18 250 Haaans 'l reflux S r8nuRINsBNRVTAzAIBTNIBe 18T INY deu
sarae Wi Bumsazaei gk amuns iy UsulSinasIdase 200 fnadasdaoi

o ' Y Y o o ~ A Yy v = a a o a
nau !‘UUﬂ‘HHﬂﬂ‘N mmmnmaa"lﬂan“lmmmamwnn 100 @3F BB mmmmﬂsmm

Q L1

3 o A oA
wlosuanmnnivias
Julaveararnanalalu volumetric flask 11 50 Haaaas lalunsuz lansn
v v
dumMssutaznswiimiinud? 1 1dszmoenieenauuiavy water — bath 11 ldounslu
9 a a a F : @ a o a a @ Y9y uy
douiigungil 100 seruaadoa aulAtiminAn Famdsumaisnana laaleiii wag

5 Fa ok el o
ﬂTujﬂll{lulﬂﬂﬁl"HUWWGuTﬁ‘Hﬂllﬁ\ﬁlﬂ\?‘lﬂﬂjﬂfﬂﬂ

a d |1a 3
3.2.2.4 M3anszilSuaud NI (AOAC, 2000)
) = Y Ll @ ] N 9 ao Y
Far1uaazidoadio1an s a3ulalu crucible i Tasldgumngiidi lavlHia
o @ ' o v 4 a = 14
W awaTuvesienailudvn udnih ldwmae lumwnngumngl 525 ssrimadvasin
Ao < o Yy duy o /3 I @
fitm Favimhwminveaudn 18 Sunanulessuairlumdledie
" a d 3 o ' 1o o =
vz i v 7 wesidud wazdurlszneniidinyueudifie Tuamdoy

27 - 36 wlosidud Tugtues K,0 uazvloavesa 14 - 18 nlefisualugy P,o,

a d a a
3.2.2.5 Msunsznlsuiaunutiy (AOAC, 2000)
. v
a o @ o @
M3 AT1LH A Lowenthal’s permanganate oxidization process Tagsarimiin
9y v 0
Fre8191 5 n5u ladasluiingu 400 Taaans auuu 1 ¥2Tug nsoaruda ld1u volumetric flask
a aa ' < v a a aa :‘ o 1 Y o
YR 500 aaans YaeeldiEuudnsudsinasliasy 500 dadaes aeinau we liiinua
Gonasazais A) dulaesazans A 11100 Aanans laaslu volumetric flask YWIA 250
a aa a a a aa Y o a Y a aa 9y
Jaaans wuaisazaroaauadly 5o dadans udl5vdSuaslvasy 250 Naaaas A
A130Z00 acid sodium chloride Mas AW vIIA MY IRMMEY (Kaolin) a3l 20 nT 1weh

a v Ay ya '
HUIU 15 UIN LAINITDI ﬂ15a$ﬂ1ﬂﬂ1ﬂlﬁﬂﬂ'}1 13919 B
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tilamsazans A 11 10 Hoddas ldasluviaglsunune 1 aas Bumsazay
v v "
a aa @ a Y a aa k4 o [ o
indigo carmine 841125 Haddns YsulUSasanuaili 750 Tadaas Aroindu iia
o v J (] a ' ]
msazane I uamFoulos uueniua anuudy 0008 Tuars laluiiuse noss noaldasly
] :: a aa ] o ;: s ' d' a oy = = =)
wnglrsunnisaz 1 Tadaas wiwaeiims lawstu Fazaesqulaounniitududmie
= 3 A ya v a a o
uazdsunsou nya lawmsale lddsunoeu snlSinasvesasaza IluaemBounlos uusnuun
14 = A Taddans
tnlamsazaw B w125 Hadans ldasluviagsunvuia 1 das 1Ay
a aa [ Y 12 g a aa 9 :;
#13502010 indigo carmine 2411 25 Haddans YSuIMUSasVanuailu 750 Hadans Areii
nau lawsauidvaiumsazain A wlddsuyseuradinasvesmisazar Iluamaon
4 a a aa o
wos nuenuuanly = B fiadans Tasfuimainauns 3.1,3.2, 3.3
25 1903 A1503A18 B = 10 UadaAs 91502210 A = 0.1 ASNFIAIBEI
a a 4 4 [ a
UsuasamsazanoliuamdFouosiaenuuain1e lamsatuunuii= (A - 4.0) - (B —4.5)
4.0 uaz 4.5 111 blank YBIAIIAZAIW A 10 B MuIAU AuammSunm

v
UNUHY a01MINUN Y

3.2.3 MSABNETANAYUVYI (Maisuthisakul ez al., 2007)
FahminyuuaazBoanausy 95% wenuealudasidiu 1:5 (wiy) ldasluvia
[ a aa o "9 A L] a =1 )
sUyuyvIIA 250 addas shldwidsnieavdians finnusa 27.8 rpm una 4 $2lus
v
=1 Y 4 [] a
30 WIN INUUNIDIAWNIZAILNTBIUVDS 4 YNAFURIUEUINAIY 11 1¥UANAT (Whatman,
England) Taoldlugaanne shasazaen lduimsuenansasady 95% enueasen
vniulaoldinTesssimogyanie Hgungil 60 ssrisaiFod HANWSI150 180 rpm 11013
ana 18 T wialaoldin3es Freeze-drier (LABCONCO, USA) au'ldmsansana o1y

MmMsunsizine 'l

324 msInsilSnailludnimualagd3 Folin-Ciocalte colorimetric method
(Kahkonen et al., 1999; Ragazzi and Veronase, 1973)

FeietmsasiariSes 0.10 n3u Tummiuen (blank) 5 fadans v 1dasazaroiis
AnuANdy 10" gamsazatow 0.1 Hadans @ummuea 0.9 dadans v ldasavarwii
Anududu 10°  qamsazaion 0.1 faddas @Wummivea 09  finaanssnais

14 4 9 - i - a '
w ldmsazawiniinnududu 10° gamsazaronsinnududu 107 11 500 Tulnsdns 1dlu
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= a . . a aa l Y Y w Qy ya a gy s a
VIATY LAY Folin-Ciocalteu reagent 2.5 UDANAT L‘UUﬂﬂL‘lﬂﬂuﬂQ"l’J‘Vl‘ﬂgmﬁQquN 3 U U
o a aa [ 4 ‘
TmRoumsuBIUA 7.5 % (wiv) 2 adans naunau RN uAI0nToINaY (vortex mixer)
< FY A a A ay [ ° @ A A (] A da
w13 luRiia 60 ui NgamgiidesnouiiliiasinmsganauuaanenyNanueInauig
Ngafio A21WE1IAAU 775 W TWNAs AI0INTDITANITRANTUNAY (Model Genesys10 UV
Scaning, USA) mitsunasauvesasdsznoudl ludn laoiSoumoununs muinsgiuues

i i . sad o S w9
NIALLNAAN (galhc acid) llax5"|U\TluNalﬂuﬂjGSLWUWIﬂUUTﬂuﬂUWQmGQ%']

3.2.5M3UATIZHDINI INESUOUABONTNAY A8 DPPH method (Masuda et al.,
1999 and Maisuthisakul et al., 2007)

Fuhmindresremsaiaridivr 025 3y nauduumivea Tdluvaadsudsinas
vua 25 dadans UiuSunsldasu 2s daddns wldmsazaiifanududu 10’
¥l TasUnladgaasazarntlSuins 2.5 fiaddes laluviadivdSnasvuia 25 Haddas
Usulsmasiiasy 25 Toddnsdaommuen v 1dasazaeiiaaundudu 107 Sndauldly
Tnstuladgaasazawiimaeldluwinden vanaz 4.9 dadtes $1uau 4 va himsFens
msazmeapsudsanududuiiio® hasazaeluvandnlusdazanududu du 5 fad
Tum$ DPPH Y5ums 100 Tulasias $1191 2 ¥2a (2 91) msaza1edn 2 VIammenuen
100 1uTnsdns (blank) wanldidhdudaoas oy o 1ludifla 30 wiifigungives ou
il iammsgandunasiinnuaniu 517 wluwas hmi 13 lddwaudeaumsienh
wa ladrans i ilemimifanssuvesmsueudeenduaun lugilves EC,, nuede anw
Wuduvesmsafafedsiiannsadudu Az so %

DPPH radical scavenging activity (%) = [A,(A,-A)J/Ax100

Tavii A, e Mmsganduuasvesasazats DPPH

A,fp MMsgaNduLaYoImIsazawdsanaaIe013luaIsaza10 DPPH

A, f1D AINIYANAULTIVBIFITAL WIS ANAAI001

3.2.6 m3unzHUSnanuniulag HPLC (Chen er al., 2001; Zang et al., 1997)

Amsizilsnamsyszneunumduldun EGCG EGC ECG EC waz mmduluas
anasuvel lay High performance Liquid Chromatography (HPLC) Ssueunuasazaly
119337 EGCG EGC ECG EC lag AUNTU (Sigma-Aldrich, USA) Tagldozdlalulasa

(Acetonitrile: CH,CN, HPLC grade, Lab-scan, Ireland) PNABLHATN (ethyl acetate) a1
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U3517910 10901 (deionize water) 139118 1o (DI) 11 TuweiW e (mobile phase) Tasiidunou

= = g v 4 a L8 y
AIATIUTITASDIVUINIIIU lLﬂzﬂTilﬂiUuﬂ’JﬂUNlﬁﬂﬂ'ﬁ’)Lﬂi'lgﬂﬂﬂﬁ

3.2.6.1 MIAILNTIATNLINATFIUNGIATIZH HPLC
FamsazawiasgIu EGCG 0.00229 g 5115310582011 DI 1 ml anududus mm
FeasazarwuInsg i EGC 0.00153 g Y301510582011 DI 1 ml anududus mm
Faansaza101nsg I ECG 0.00221 g Y3151a38201h DI 1 ml nrmududius mm
FaensazawiasgIu EC 0.00145 g U51153@5@2090 DI 1 ml auddius mu
FaensazaoIAsgIn AUNFY 0.00145 g U51510582011 DI 1 ml anudadis mM

nniuiReneauiu 2.5 1.25 0.625 0.3125 mM

3.2.6.2 Mam3oaieth oAz HPLC

Tusnidoate 2 niu Juam Iazion imnadadaoir?ou 100 Taddns 80
°C WM 15 W ﬁyﬂﬁﬁuﬁqmngﬁﬁ'mnsmﬁ'aunszmynsmma?l(Whatman No.1) 11@13
o ﬁﬂﬂiﬂd%ﬂﬂ%ﬂﬁ”m cellulose acetate membrane (Whatman, 0.45 pm pore size) Aamsana (20
mg/ ml) 314U 50 1uTasans141 column (Spherosorb-ODS2 type analytical column, 250x4.6
mm, 5 pum) Tuvoailsznouda 0.05% H,SO,, acetonitrile 110 ethyl acetate (86:12:2, v/v/v)

v v
E)ﬂi']ﬂ’lﬁllﬂﬂ 1.0 Hadans / w1 lusennuennau 280 miumm‘l%’nmmﬂnﬂ 40 UM

aa av v 9
I5M3390 uiseenilu 4 aou szneudin
= = ¥ a 9
apuh 1 nisAnuanzimuzaslumsevuisni@ondisluTasngyayinma
= = a @ Ao a a =
aoun 2 msanysunamsanagyu lnsidinodsmanumulusuiie
4 @ a o d
ABUN 3 MaNaHAAs R UTLINaURz Indunz Tzion
a =2 @ a o [4 9 Yy a
ABUN 4 NMIANYINITUBNTUNAANUNIANIBVDIRYS 10N

J 3 aaa L4 ¥ dy
Tﬂmma:wﬂaummmmﬂamunmimma"lﬂu
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aoun 1 msAnaazimmnzanlumseuuiay uledelulasngyamea

€

a v @ ' a Jd o a [ o 3 Yy 9 A
agAvAe woaduaaninlsmszlen $wau 1 Alansy huiwdsdionies
o Y 1o w
TuTnsrngaynia (MarchCool, Co., Thailand) lasfnui2 Fade 1dun sraslulasm 3
@ v d o [ =
53R 3,200 3,600 uag 4,000 Iaa uaznarlumstude 3 seav 20, 30 uaz 40 WIN N9

oy o w U o dy
HAUNIINAQDILUY 32 Factorial (3 "lf'l)u‘lﬁ')E)U'N‘]ﬂEll]llﬁ\ﬂ]'lﬂi')%ﬁf]ﬂﬂmﬂ'l'}‘lﬂﬁu

a ¢
NIFAUAFTICH

- Ms3aAd L* a* b* uay AE* Tasszuu CIE Jalaon3oaiad Hunter Lab
2

- ANUFU (AOAC, 2000)

- JS1nuueadaianua (AOAC, 2000)

- ANDIADILIAAIA (a,, AquaLab LITE, USA)

- YSnaudmisnun (AOAC, 2000)

MINATBUM BN VVLIRUI] N

A3 Tnadwau 150 aulasismazuuuanuyenlisasnnuseniu o azuuu Tavii 1

'
a

[] [ VoA a Y
Anliveu1INBE19T1 5 Ao MY LAz 9 AD FOUWINBEINBY (Meilgaard e al., 2007) Usziiiuludu
a a a a @ ' a ~ Yy 9
ANueY 1AW, &, NAU LAZNAUSE NSN3 ENARIE1S FUTe MU I8 Tu Tnsgyanme
o ] 3’ a =1 ad o [} 1 a
1 1 g usTnih¥ougungdl 98 ssmadod uu 3 wh Taoid@sWaledanigungi 65-70

DIPNITALT “lu_é’htjwma?lﬂ 20 ml Y5 UANUFRULALTMTHOUT U

aeui 2 m3fnymavesmsatansladiasyziounineSnammnlu e
msfinyszruaNuutuvesmsananz 103 (0%, 1%, 2 %) wazanududuvesas

ANATIBY (0%, 1%, 2 %) Aodsuaarsaunsuluamsanasiden laslumsinyisziimua

sydunnududuvesmsadianidior 13 2 % uazlfssoznmlumsiiadfiso Taomsivd

Wit 10w figungiives MaWLNIIT ALY 3° Factorial experiment HN15NAADA 3

°y s [ 9 =2 @ dy
¥ iﬁﬂﬁﬂﬂ‘ﬂﬂ‘luﬂﬁﬂﬂ‘ﬂ'lﬂﬂu
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[ @ 4 Y gy 9 @ b e N
M99 3.2 i:’,ﬂ‘lj“ﬂ%%Uﬁ‘l‘l’f’ﬁlUﬂﬁﬁﬂ'ﬂﬁZﬂ‘Uﬂ’J'lill‘llll'ilu‘ilﬂﬂ’d’liﬁﬂﬂﬂzvlﬂilmu‘lfwlﬂllﬂﬂ

Ysunamszdnglumsatasived

todenanmn 520UM () szAUNAN (0) 52AUFI ()
A. msananazlai (%) 0 1 ;)
B. a15aNA¥LI0U (%) 0 1 2

15149 3.3 TINANDINNNTINUNUNIINANDILD 32 Factorial experiment

3* Factorial experiment éanﬂam msananzlng (%) a1aANAYLION (%)
1 0 0
—> al () 2 0 1
A —4—>» a2 (0) - 3 0 2
—— a3 (+) 4 1 0
5 1 1
—> bl (9 6 1 2
B_| , b2 (0 9 2 0
—» b3 (1) 8 2 1
9 2 2
MIIATIZH

v
- YSunauueaanIviua 1as3% Folin-Ciocalteu colorimetric method
- AINITUMSHOUADONTUAUT 18T DPPH method
a 4 a
- AN312W EGCG EGC ECG ANFU tag EC A0 High performance liquid chromatography

(HPLC) aatt1)a391n Chen, et al., (2001)
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3 s a @ é
AoUN 3 MsNanngaswand Ny e Inannzinduazyzion
;4
a o L4 =
3.1 msmgasiuguwaasusisdonauns lnduazszion
MIATINAIDYI

v Y
e mauiuas ladiazszion Taolidasiduvesdaunauii 4 gas Asll ¥U302

(50-80%) 2191 (10-40%) tazaz 13 (10-40%) AI01519 3.4

o ' Y
M9 34 ﬂﬂ51ﬁ'J1-JN’(TSJ‘IJEN’LIﬂi‘U'IL$Iﬂ'JNﬁNﬂ$vlﬂﬁltﬁ$‘lf$lﬂi]

qas ¥V (%) az'lnd (%) B0 (%)
1 50 40 10
2 50 25 25
3 50 10 40
4 | 80 10 10
MIATIZH

- M33aMa L* a* b* uaz AE* Tauszun CIE 3a Taoin30e3ad Hunter Lab
- A3 (AOAC, 2000)

- Saweaniavianua (AOAC, 2000)

- 1OIADILLIOARIA (a,, AquaLab LITE, USA)

-USuaudiarua (AOAC, 2000)

Msnageunseeniy vesduilan

MINATOUMIBONS VYOS 1na 910AU5 1nA$ 11U 100 AW 1aw3F 9-point Hedonic
scaling (Resurreccion, 1998; Meilgaard et al., 2007). 1#8asianurouilu 9 azuuy Taoii 1
Ao lisounnes st 5 fie 1noq uaz 9 AeweUNINBY1BY (Meilgaard ef al., 1999) MFIATLY
Fotrrmauny lnduazazioua 4 gas Sau 1 g uluh3ougungil 98 serusaiFya
w3 it Taoidsdreduniigungil 65-70 ssriwaidoa Tudrowaradn 20 ml Usziiiu
TudunnusenTavsay & ndulassau ndusas nausaazlnd nausavzion sama

Y =R v a n’: ° < a y a
Iﬂﬂﬁ']ll HASANUITNYANTY uﬂﬂ%muu‘mmﬁﬁﬂumnmmmummé’mInﬂ LﬁﬂﬂTﬂﬁ‘ﬂ‘N
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[ a o J = s | . .
Tumswanraasunvudomauas lnduazyzion Taole3s just about right (Meilgaard et al.,

2007) Aauaae luLyUTo U WNIANUIN V-2

@ a o a o o =
32 mswenngashmuzaylunmsWeanwdasunri@snauns Induasszey
v [
mMsNanngaskansuRrudonauas laduazrzion nisnaassiiszmidadiui
' ' A Yy ¥ Ay = v
MU AUVOITIUNAUAII N 1A lagasNAnadousouwInNga lagldununisnaaes
: . : 4 4 . ;
Mixture Design 11U D-optimal - Fuilunmunisnaaesnldlunismdiunauvesgas
IMUZ e (optimization) lau1H IAUSuanmFunmanzaundus Innvousu 18 ilonigas
wad a o I's = o
HaSAUANTANIMNZ TUVDINARN UNFUToINTUAZ 1A AZ S I0UNUNUNITNAADY mixture
g a A o @ ) { ' o @
design 1adananes 12 gas (M 3.1) Falidunaulusandmiuanaieiu daaaslumsa

v v
3.5 lasiiiladenAnuinetl

Sy uven 50-70 %
sz 103 10-20 %

USuuszion 20-40%

DESIGN-EXPERT Plot A: green tea
72900 (4, 11)

StdErr of Design
® Design Points

X1 = A: green tea
X2 = B: lemongrass
X3 = C: liquorices

10
(4) N G5, 12)
30.00 50.00 40.00

B: lemongrass C: liquorices

L PO T N

N 3.1 AINADDININNIT TNV mixture design 44UV D-optimal



v A QI
1514 3.5 TINANDIVDINIINANDIULVY mixture design 11U D-optimal 13 3 a3
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damaana PUVY (%) azlad (%) y10U (%)
1 60 20 20
2 65 15 20
3 60 10 30
4 70 10 20
5 50 10 40
6 50 20 30
7 56.25 17.50 26.25
8 53.75 12.50 33.75
9 61.25 15 23.75
10 50 15 35
11 70 10 20
12 50 10 40
MINAIZH

-MIIAME L* a* b* uaz AE* Taoszuu CIE Jalaon3eaIad Hunter Lab

A
- ANUFU (AOAC, 2000)

-1JS1mueantaNarua (AOAC, 2000)

- ANDIADILOAAIA (a,, AquaLab LITE, USA)

- JTaudmanun (AOAC, 2000)

v
-1Jsuarueannariua 1au3s Folin-Ciocalteu colorimetric method

- AINTIUAITUDUADONTUAUN 1A8ID DPPH method

-alﬂﬂ%ﬁ{ EGCG EGC ECG AUNFU 1oz EC FQII'JEJ HPLC

AaLtagnIn Chen, et al., (2001)
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a d [V .
msanszrmadszamdudmanssann (descriptive sensory analysis)
° o 9 Ao o 9 @ @ Y
‘YI'lfﬂiﬂﬂﬂiﬂﬂ@ﬂﬂﬁﬂﬂﬂﬂﬂ’)’mﬁ'ﬂl‘liﬂi‘ut’]ﬁiUg‘nNﬂié‘,ﬁ’mﬁNNﬁ Taolsuuvaouniy
b4 ]
(Y ' [ 9
fan3oa1109AU (prescreening questionnaire) LAZHUUNATOLMIDIUAMND lagAARONENATBUTN
o o ] ; 1 4 ' 9 9
mmmmnﬂmm"l@’f%mugﬂﬁ'm"lum1fm 80% uaz%aanwmamuamaﬁ'mmu‘lﬂgﬂﬂm
a Yy 1 a 3 2 o 4 a , Y Y
uazAawaiald liivu 10% miudsiinsnageuduANURBULNAY (acuity test) 1AY 11

o’sld'l

NATDUNWUUNATDU Triangle test, Duo-trio test LI0¥ Ranking test ﬁmuﬂmmmwﬂmuvﬁ'ﬁau

U

ao 'l fie innwannsousnanuuandialunuunAaeY Triangle test §NABI 50-60% Duo-trio test

[ v
QNABI 70-80% LA LMsNAdaUMsTaduRumsadasuay Idgndesnnndi 80% amiu
E 4

@ Yy Yy o ~ ' Y 1w @ o
ﬂﬂﬂi’é]\ﬂﬂ"lﬂa‘ﬂﬂﬁﬂ‘lj'ﬂUﬂ’)'liJlﬁiﬂzﬂuﬂf!ﬂN'lul‘U’lﬁﬂluﬂﬂuﬂ”l‘iﬂﬂ‘Hﬂ‘il'lu’Ju 109U

v

=2

Uszneudlodnadeumeno 3 au aznde 7 au TaodhnindnuluszaulSygnInd o 10

a o a [ Jd a [ [

Ay nIneIuna luladmsWaNHAAA M AMZYATIMAITUNYAT ININOIABFI NI
£ [

nntuimsitlaeilswngquinerndudnaaey i lawazsaduma Ty Tuiamefeadu Tay

v ’ b4
Tadlneh 8 $2Tus 2 2 Tuymsilsyagy) Tdwadadl

o A
msdszyunian 1
o a U A @ Ao w = 9
‘Vnﬂ'li!ﬂﬂﬂﬂﬂi?ﬂﬂ@ﬂﬁ‘lﬂﬂ'lﬂmaﬂ‘lsliuzﬂﬁ'lﬂiyﬂlﬂﬂ%“‘uﬂ? Iﬂﬂﬂﬂﬂﬁﬂﬁﬁ']ll'lﬁﬂﬁzu
@ Ao o a o @ v Y @ ' 9 o 14
AMUANHUSNTIAYVIFUVYININAIADNITIUZNDU-H AN Iﬂﬂllﬂ\?lﬂu muaﬂ‘ymzﬂimg AU

A 9 a Y 9 v A
NAU ATUNAUI T llagﬂj'ul?.ﬁﬂ'ﬂaqnau

.3
msdszyunsan 2

i
=

4 1
dmsumsdszauaseil Idnaaeuimsdaidondlediesdedsimunzayluuaas

¥

AMANYUL
g d
Msdszyunsan 3
a @ ' Y a a 0 @ A Yy 9 @ Y o
WwIoNAIpINENBINMNIT AL IuAasAuAnBMENIA MUY 2 S2AD uauila
a ' A 1Y) 9 . . @ (] Yy a 9 = v @
9115 10nQUINONISZAVUANUAY (intensity) ¥DIAI081991993 laglFnnuHns NI
S d
msdszyunsan 4
| a (Y v ) @ 1 = £
HnN31521iuA7I0819% 1INy (warm-up sample) 1ABIAUDAIDI BNV INT U

r ] ::' Yy U a s ] a
Wludredriauelignagounountslsziiiudi0613953 (warm-up sample) Tao1ignaaou
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@ ' @ o 4 Y
Tinzuuuanuduvesiedngngudnyuy Taodunioanudd |) asvuwduasany
v YR ' Y XK @ Yy 9 £ d a 3 @
szAvianveaazau udveaglszaunnududu aoldanumuaamus i
[ 9 : Y 2 o a @ (] =1 v
nasninHugnagenIunsy 4 aswda Sehimsdsziduiednsuivinduas 1nd
v b4
o @ ' o [ a a o g o
UazrENS NI 12 M08 Tagnadoud 2 A59 MnuuuNadeUMsUszlukaaduniINg
[ v a a o ] 'sl '
Faszozmavumnaduasslumiisiiadwas inlasdnogadsdumisndnageunaazay
o 4 ' @ ﬂ’l‘ o P a 4
vunsesmmneia (1) Bluwdazgaudnyaz nntduhdeyan lauinszianuulsisiu

(ANOVA)

MINATBUMFHBNI VUV NA
nag ?J‘ljé"]fﬂﬂﬂ%u’m 100 AY Tavld Hedonic scaling 9 point (Meilgaard et al., 2007)
& a 3y a 9 v Py a o S o v Y o ﬁ
!WﬂﬁWQﬁi'ﬂQUiIﬂﬂiﬂﬂ'ﬁﬁ@ili“lJinﬂVlf‘Iﬂ‘h‘lNaﬁﬂm"ﬂ'ﬂ‘n’]ﬂ’liﬂﬁlu’] HAININITUTAINLU Y

AuRdoLaZMIANDIAUUIATIY
a = V [y Y al v a o 3 ¢4
ABUN 4 MIANIRUMINUAZMTBONFVVBIYUI INARBHANI MNAT Y

MINATOUMIBBNIY VBIRU3 NN
Jyy a u’/‘ yad 3
Taol¥du3 Inananua 200 Au 19380 15nATOLUIY 9-point hedonic scale NATDUI
14 a a 4 v a v a
Tugm & ndu sand anwrhailen anuidnndedu uazanuvenTavsau wieudadudiu

b 4
MIYBUTV HAZNITHD

MINTIVTBLAUNINHAAH U GATIE

a o o a d
ﬂTiﬂﬁ’J‘ilﬁﬂnﬂmﬂ1WNﬁﬂﬂm°ﬁ’Qﬂﬁ’TU ‘ilS‘V\']ﬂ']‘iﬂi'J"\l'JLﬂS1$Hﬂmﬂ1Wﬂ1\3ﬂ'\Uﬂ1WLﬂﬁ

a o '3
VOIHAANUNBUVBINA UL IS LIaz i

MIAATIZH
- M3 L* a* b* uaz AE* Tauszuu CIE 3a Tauinse43a# Hunter Lab
Ay (AOAC, 2000)
- ﬂ?mmmmuﬁaﬁywm (AOAC, 2000)
- AN OAAIA (a_, AquaLab LITE, USA)

- USuandanua (AOAC, 2000)
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v
-USuailusanniviua 1as3T Folin-Ciocalteu colorimetric method
- AINTIUAISUOUADONTUAUT 1A8ID DPPH method
- 395121 EGCG EGC ECG AUNTU 1o EC @28 HPLC

anit1)as91n Chen, et al., (2001)

a ¢ aa
MIAATICHNNADN
i a a0 o’/’ : o
ANNIIINUAUNIINAQADILUD 32 Factorial ’Jlﬂ513ﬂﬂ1ﬂ1ﬂlﬂﬁﬂ’lﬂﬂ']w1’lﬂﬂn¢l 3 91 UM
b4 sy v a o [ = =) v =
Poyan lAudmsizianunlsilsiu MANOVA (fawn, 2549) nazulSouisuaundelay
o :‘ .
Tﬂsunsnmss%gﬂ SPSS 11.0 (SPSS Inc., Chicago, USA)
a 4 [ a a
n312HANUU5YU59U (analysis of variance) ANUUANANVDITINAADIAWIT
s S 4 o lie . 4 g
Duncan' new multiple range test (DMRT) Ua&A31EH Logistic regression efnyINISuNS
@ a 4" a o I's P=1 y
Lm:msﬂﬂﬁu‘lwawammm‘mwmwﬁum"lﬂmawzmn
y o y [ 9 v @ o a 4 ] a
“U'E)lﬂ!ﬁ?’l'lﬂ%1ﬂﬂ15’)ﬂf]ﬂlﬂ1w1’n\1ﬂ1uﬂi$ﬁTﬂﬂNWﬁ umnmswznmmwmqmw
L b4
IMUIZAY (optimization) 1¥38MsNURIneVaUY (RSM) Iaold11/5unsu Design-expert
version 6.0.10 (Statease Inc., USA) mn ¥ lumsnadenseavvesdiunauimanzaylums
o a o d Y v w
wmu1wamnmm‘mﬁjmwﬁum'lﬂ%’uawzmu ﬁﬂ ﬂZLluuﬂﬁU?)iliUﬂillﬂ'lWYlN‘iJiSﬁTﬂﬁiJNﬁ
Y [ a 4 @ '
Tuddnyazanuren lavsiu nausaTassau anwrhaiou tazanuddnndniu oo1s

1108 6 (Resurreccion, 1998) H1/5u101 EGCG 1ag EGC g





