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Abstract

Gynura auriculata Cass. has been shown to reduce blood sugar in patients. In this
research, we studied the active compounds in four samples of Gynura auriculata Cass. Sample
1.1 consisted of fresh leaves and stems, sample 1.2 was dry leaves and stems, sample 2.1 was
fresh leaves only, and sample 2.2 was dry leaves only. We used high performance liquid
chromatography (HPLC) with a UV-vis diode-array detector to separate the active compounds
from the four samples. Retention times of standard samples were used to identify the compounds.
Catechin was found in sample 1.1, sample 1.2, sample 2.1, and sample 2.2 with concentrations of
12.59, 166.77, 12.60, and 277.90 mg/kg, respectively. Lutein was found in sample 1.1, sample
1.2, sample 2.1, and sample 2.2 with concentrations of 28.50, 9.47, 6.60, and 3.65 mgkg,
respectively. Beta-carotene was found in sample 1.1, sample 1.2, sample 2.1, and sample 2.2 with
concentrations of 2.76, 3.94, 6.09, and 2.85 mg/kg, respectively. We did not find Zeaxanthin in all
four samples. Astaxanthin was found in sample 1.1 and sample 1.2 with concentrations of 47.96
and 66.86 mg/kg, respectively but we did not find Astaxanthin in sample 2.1 and sample 2.2.

Furthermore, in this research, we also found total phenolic compounds using Folin-
Ciocalteu’s reagent in sample 1.1, sample 1.2, sample 2.1, and sample 2.2 with concentrations of
2.21, 223, 23.98, and 26.03 mg GAE /sample | g, respectively. We found the percent of DPPH
radical scavenging activities in sample 1.1, sample 1.2, sample 2.1, and sample 2.2 are 15.80%,

16.63%, 68.17%, and 59.79 %, respectively.

Key words: Gynura auriculata Cass., Diabcetes, Catechin, Lutein, Beta-carotene, Zeaxanthin, Astaxanthin,
DPPH radical scavenging activity, Total Phenolic compounds using Folin-Ciocalleu’s Reagent,

Antioxidant
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T15AUNTU Content in sample
A =[CxVxF)/[W]
A = catechin content (mg,/r-Tﬂ 1g)
C = Amount of catechin content from standard curve (pg/mL)
V = sample volume before diluted (mL) = 10 mL
F = dilution factor = 1 $1421M

W = sample weight (g)

10
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msmfSnamees Lutein, Beta-carotene, Zeaxanthin, #82®139 Astaxanthin [26]

4 & ¢
nInaiBuazgLlnIal

4 & d
nIevilenazginia

1 High Performance Liquid Chromatograph (HPLC)

2 UV-Visible Detector

3 IF309F 4 AU

4 R30I 2 Aumi

5 ALY (Column) Y119 5 TUATOU ANYHY 0.46 um x25 cm
6  Unineswaier@n (Plastic Beaker) Y117 100 mL

7 ‘U‘)ﬂgﬂ‘lim;l: (Erlenmeyer Flask) 4419 125 mL

8 ¥2737151195 (Volumetric Flask) 4414 50 tag 100 mL

9 NSLUBNAAYT ( Syringe ) YU 5 aaans

10 1hla ( Volumetric Pipette ) YU1A 2,5 , 10 1Az 20 mL

11 Nylon Filter Membrane Y118 0.45 lunsou

=l
GRELHY

el
RELEY

1 Acetone, C,H.O, A.R. Grade
Chloroform, CHCl,, A.R. Grade
Methanol, CH,OH, A.R. Grade

OV ]

|3-carotene, AR, Grade
5 Lutien, A.R. Grade
6 Zeaxanthin, A.R. Grade

7 Astazanthin, A .R. Grade




Y| = as
IENMII0G

12

a1 o ] . .
ﬂ'IS‘H11E3J1ﬂ11|8&ﬂ1511ﬂ151’mﬂﬂﬂ v!ﬁuﬂ @15 Lutein, Beta-carotene, Zeaxanthin, LIDY

|
a13 Astaxanthin Shudu 1Indeisastinvesivayulns Gymura auriculata Cass. Taodl

»
TS IUAISAZAWUIATIIU LATAISTNARIOE1S Adap 111

¥
1. m“i’uumsmmgmm 4 YU vl.ﬁ’uﬂ @15 Lutein, Beta-carotene, Zeaxanthin, LWAZTT

4 o de oo d
Astaxanthin AR NWTUTUAIN 0.5, 5, 10, 20, 40 AAIDY

o ' ¢ ¥ o [Y o o/ = o @ o
2. UAABUY LDZHIUTIHUN 3.00xx NTU lLﬁ']‘Vl']ﬂ']ﬁfTﬂﬂﬂ'l‘iLlﬂIﬁ‘ﬂuﬂﬂﬂ é’f'mmmazmﬂ

a o o

-~ = -4 a oo X = g o I3 v 3w
BUNIY D ﬂz‘h’l@’lu ATING 5 UDDDAT ﬂulH'JUQlﬂ'ﬂﬁ'JUﬁ'ﬁﬂﬂﬂul? LAz aNAYIfnItDE

v » aa
F1AU 3-4 173 NTI92 5 UAAAAI

a i = [ o T o
3. dhmsazaeds 1 2suvoesed Iauson 1 drsmsvunia lulasiou dasdiuh

analdurazmedeaiazawesd lauunzdiuSuas1dla 1 Jaddns Aaedam

azmuBEE Iy

d =
maannzvnInRIgu laamatialasu InnsHveavalanssousge

anzilFaudmiumses HPLC Sludsil

aunls amzfianzey
noduL CI8 ; 5 um, 4.6x250 mm
ﬁﬂﬁ?uﬂﬂdlﬂﬁlﬂﬁﬂuﬁ Chloroform:Methanol (80:20)
5a31n13 v 1.0 mL/min

Buasvsemindaiuniog
Usznnusunsoansiaia
ANUEINAUNAS219TA

= o 5 3’
SEuza IUAT AR IEHNAAY
NATINUTUYDA Lutein
10 ﬁmu ‘J?WUBQ Beta-carotene
AITAUFUYDS Zeaxanthin

NATHINUTUYDY Astaxanthin

10 tuTnsdas (uL)
UV-Visible Detector
456 U THIIAST

25 U

6.780 UM

17.170 U
10.967UH

7.789 W




MIAIUIN
Carotenoid content in sample
A = [CxVxF)/[W]
A = carotenoid content {mg/kg) = (pg/g)
C = amount of carotenoid content from standard curve (ug/mL)
V = sample volume before diluted (mL) = 1 Jnnans
F = dilution factor = 1 $1U3U¥N

W = sample weight (g) = 3 N3u

13



msmiBnamsydsensuiuednsiulauly Folin-Ciocalteu’s reagent uaz

mswdeiifudnsiudieyyadaszAiniey (DPPH radical) [27]

A A d
nesilsuazgunIal

14

A A g
inseionazainaal

UV-VIS Spectrophotometer

2 Rotary evaporator

3 3BT 4 A

4 infeude2 dumis

5 119781511835 (Volumetric Flask) 4118 50 itag 100 mL

6 volumetric flask 100, 10, 25 mL.

7 Unln ( Volumetric Pipette ) 4119 2,5 , 10 ua® 20 mL

sl
a19LAN

1 Methanol , CH,CH, AR Grade

2 Gallic acid, C,H,O,, A.R. Grade

11 2,2-Diphenyl-1-picrylhydrazyl, C,;H N.O,, (DPPH)

12 Folin-Ciocalteu’s phenol reagent, 3H,0.P,0,.13W0,.5M00,.10H,0 0%
3H,0.P,0,.13W,0,.5 Mo,0,.10H,0

13 Sodium carbonate anhydrous, Na,CO,

14 théandufies, HO
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Em33e
1. MsAILUTITazaIe
1.1 msazaowasgIunsaunaanidudiu 1000 AADY (Stock solution)
Fnsaunann (assay 98%) 0.1020 n3U azawaz v dasinlsiennleasy

a o oo = = o
Tunaialiumsvina 100 Jaddas 92 ldmsazmensaunadniudu 1000 NRBY

1.2 MsagaeunsgIUnsaunaandudi 100 RADY (Intermediate solution)
Tnlaesazanonsaunadneinde 1.1 ¥1 5.00 Jaaans uazlTulSuasay

) _- =

wilsieeinlessuluviainilSuiasving so Gaaaas sz ldmsazmensaunadndudy

100 AR

1.3 msazawmmgmmmmaﬁﬂﬁﬂ'JmnTmTwha ) (Working standard solution)

W3 EUATAZABIATFIUNTAUNDANITUTY 10, 20, 40 uaz 60 WD 1T1AT 10
iadans Tavdideansazaronsaunadn 93040 1.1 11 0.1, 0.2, 0.4, ag 0.6 Nadans wazilsy
BnasdawiilsennlossuluviniaSuiasvua 10 Gaddas v ldmsazarovensa

unaandudy 10,20, 40 UAT 60 ANIOY MUIIAD

1.4 mM3aza18 DPPH (9U9U 6.5%10° M

¥4 DPPH' 11 0.0030 n3u azatsluwmivea YsuSuaslidy 100 Haddas
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2. IEMmIannaIfiees

dmsumslmneimlsnneslsynevduedniulaold Folin-Ciocalteu’s reagent
(Total phenolics content by Folin-Ciocalteu’s reagent) uazmﬁaquﬁmsﬁmawaﬁmzﬁﬁﬁ
0% (DPPH radical)
2.1 msasamsainte 1as35nsSWand (Reflux extraction) 1¥@251aza10 100% wn1uea
200 Siadaas Mmsinsndaaiiaudiuna 2 9 lu hasdeneiiataldllnses §e
nsEANTBNLEY 1 msusnaznauall thasazawfiada lusamemidaingaivenn
Tauldirseanduqayameauuuvyy 1 crude 7 Idiazanedsmmieauaz iy nasi
10 fiadans whmsada TWSwsednSunamdszneuiuedniiy MusnwadiulFuw
msszneufluednsufivurinSinansaunadndet minyewaee1e 1 a3y (milligram
gallic acid equivalent per gram dried weight, ngGAE/g DW) Lﬁﬂﬂ1ﬁ)ﬁﬁﬂﬁﬁﬁﬂﬁﬁﬂizﬂﬂﬂﬂ
uodnsa WiSnanndiga RAnsanena) mgGAE/g DW §1enan uaaeficnsdsznou

ueANTINYI UGS

3. m-:maquéms#’iwewnﬁmz TngmsmiBnamisdsznevituednsiulasly Folin-
Ciocalteu’s reagent (Total phenolics content by Folin-Ciocalteu’s reagent)
31 msahunsvbnasgunnmsnasgunsaunadnfindenite 1.3

a. Whmsazaensaunadn 10.00 AAd 1.00 Tadans ldasluvasananes

1 4
YUIANANTIUIU 3 HADA LASIANTRI IUIABS HADARIUAIALASY
=

2.
1. @1582a0 Folin-Ciocalteu 10% (v/v) 2.50 iaaaas N9 13 10 uh

2. msazan HAsumsuaIun 0.15% (wiv) 1.00 Hadans

o 1 4 - ] ?,’ =
¥, ihmsazmwnnde n guiiguvgil 50.0 evrraider Tusnimaugugagh
U 30 W
a. Tnlamsazaelunneananss vasaaz 1.00 dadaas asluvaiadSuaseuia
=) - ey o g
25 findnns uazlfuSuiasdninlsmnnleseu
1. JammsganduueslnoldinsesmunIns In Tafimes innwenniu
760 W1 Tuwas (A,,)
0. Msazaensaunadnaudududu q himsasieiansgandunaaluines
= as
WEINU (N-3)
. o 1unsminesgu serheminsgandunaanduazanuisuduvesmsazate

= d' 9 9 1
NIALNADANANUYUIUAN 9
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3.2 MINATOVTIIAIVLI

Dulaarsazaiedaoe1annde 2 111lSuias 0.10 adaas laasluvaadalsuwms 10
a as [ = T 0 o o o
fiaddas YSvilSurasdrmumiuea (39919 100 11 wdnih Imnsdswdgany
Yy a o 9 o) ) 1 1 =
19 3.1 Tawuldoumsazawuiasgunsaunaaniude n duaisazavarogiuanzsiia uaz

o Y] S a o o

wiffuaaisdszneudueansiulumsana swnunadlutiaansy vesmsdssnouuen

3 1 o
ANTWABHIHLNAIDLIS 1 NTU

mIsamIdinamsiseneuiusaniiu
VNAUNT y = 0.0161x — 0.0347 UNUAT y 7D AINISAANAUUAIVOINITAIDL 1
[] ) ) ] b 4
ANVINAY 760 U THAT N11ASINNITNATDI INDYIAT x AD A1 C 1D ADIINLUIM

a3 q A1 Tdunui luaun1s A = [CxVxF)V[W]x [1 L/ 1000 mL] 1Heria1 A

Total phenolic compounds content in sample
A ={CxVxF){W]x [1L/ 1000 mL}
A = total phenolic compounds content {mg/ #n 1 g)
C = concentration of total phenolic compounds from standard curve (mg/L)
V = sample volume before diluted (mL) = 10 mL
F = dilution factor = 100 ¥1U2UIM

W = sample weight (g)

4. nageugNEMIfiueyyaBaszANNIOY (DPPH radical)
3 d g d w e =) o da n s A
ﬂ'l‘iﬂ‘m’m-!‘l’i'llﬂi’)‘ilﬁluﬂﬂ'l‘iﬂﬂﬂdﬂHEﬂBﬂﬁSﬂWW!ﬂﬁ (%DPPH radical scavenging activity)
n. WiEsazaie DPPH 91090 1.4 ldasluvasanaassvuianais vasans 3.00
Uaddns 914U 3 aon
:1! by o = i, o an vﬁlwww gny\lw
1. lamsazaunsaunadn 10 ANIOY vasaaz 0.30 Tadaad we 1w udane'ls 30
a A Y
W Ngunnivies
A, dammsganduuaslasldnsesann Tns W Tafinesnanurnau 515 uTumas
(A, Taoh
1. ldamuea Wumsazaenusd (blank)

¥ o . 1 a aa
2. Ismmeanaudumsazaie DPPH edaz 3 fiadans Wuganiugu
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=) iy a o o
1. esazawnsaunadnanudududy 9 (20, 30, 40, 60, uag 80 WRIDY) YININARDS
Fideatu (n-a)
>

[ o @ = - . [
v smnumnwesdudmsfudseyyadaseAAioy (%DPPH radical scavenging activity)

nnfInsgandunaund(A,,,) 1AeRAREUAUAINIIYANAULTIVEIYARIURY

sample:

Qr ¥ 1 dy
(A_) ATUMTVNANY

Ap Y —JA
%DPPH radical scavenging activity-——‘[ﬂ;—ﬂ}lm
ot

MISNATBUAIINIBE

n. iensazee DPPH 91090 1.4 ldaslunasanaaasvuiannis vaoaas 3.00
Hanans 914U 3 Maoa

v. ldesagaivasazaiefled1991ndo 2 (98919 100 117) HavAaz 0.30 UaRAAS 1Y
Wi udafal3 30 uit fgamgites

A, Sammsganauuaslaulfiedosanln ns W Tadmos finaweandu 515 uTuwes
(Ayy) Taudl
1. IFumuea dlumsazaionuen (blank)
2. umuoanauiumsazais DPPH athng 3 fadans dluyaniuny

9. 13aza1usBt1eYABY 9 MIN3NARBIRIALIRY (n-A)

o o o v & =
9. mmﬂmnﬂﬂ%'wuﬂﬂnuvuwwaam LANNIDY (%DPPH radical scavenging activity)

VINAIMIRANANLA AR Y (A

sample:

) TauARouAUAINITANIULEIVBIYARILAY,
(A_,) AITUMNT 2.2

LezNAM WM SANINIUADeAIATINISA 1 T)

=/ e | 4 o P=1
et lassnuveaaitoailuszezna 2 30)

o =

P - - - I'4 a o 1 3 o
LT R MAINUAT An MRS umIneaony 19 Sunedunsiy
sandareslvy Usemaing
AU NIATINTDUAUANIATLIATF IUNARS TG

urIInedeuy 19
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(=)
HAN13308

[y 4 Et 3 0 o & o

isens el IdimsAnmnmsdiaeinfeayuIns Gynura awriculata Cass. FunY

V1IN AuanueInis sunedunsw swdadualvd TashAvayuInsAsnausEoy

a2061918 4 @20013 Ao 1. TulazvondavoINTAYU WS Gynura auriculata Cass. Wiag 2. 1u

uazuoadauoINYayU NS Gynura auriculata Cass. iuneuuis Taolddouvinmseudess
P = = < & ]

Hgaungll 55 ewuwaon Wunamw 24 $lus 3. luaevesiivayulng Gynura

o ¥ ¥

auriculata Cass. LAY 4. “luﬁmmﬁmmgu"lws Gynura auriculata Cass. WIHTDDUNY Taely

gouhimseusietshgamgl 55 ssmusadoa W 24 $21u9

Tuansisundsdl is719mafinTasunTnnsHupsmataussouzgs (HPLC) (Hofny
S uvesasdinn 1AuA @15 Catechin @15 Lutein @15 Beta-carotene 715 Zeaxanthin Liag
€13 Astaxanthin

wenaniiy luanidundadl 14hnsdnun MsNATOUgNT MUY YABATLARN
(9% (DPPH radical) Tav a3 eamalnIns T Tafimed finnuendndu 515 wiluwns (a,,)
uaz nsmfiumasdseneuueansay Taold Folin-Ciocaltew’s reagent iaz 14in3e0a

= & - g
anlnIns W Indimes fAinnuerndu 760 w1 Tuwas (A,)
¥ a - | a A 1 4 ¥
i lanwmuiinsneassdsiifie sutimsnaassesndlu 2 afs Selunrazaeld
A219819ANA NN fiD
bly A ' o Z & ' Yaw
51 ENwNuiMsnaass  Tasutsnisnaaoseenilu 2 afv Feluukaznsald
AI0U1INUANAINY AD
o = o ar o v -
alan 1 duminaaesmsmiSunavesdiAy nindreseivayung Grura
auriculata Cass. 2 AI08714 A0

Mot 11 luwawveaaavesisayu'lns Gynura auriculata Cass.

a1 12 luwaueeanouuisuo sy ayu'lws Gynura auriculata Cass.

- 1
o =i

o @ o [ |
a3en 2 dlumsnanesmsmilinavesasdiiy vndrotrairayuIns Gynura
auriculata Cass. 2 AI0H19 AD
@ 1 o -
UM 2.1 ‘luammwfuﬁyu"lws Gynura auriculata Cass.

a1 22 Tufeuuksveslivayu'lng Gynura auriculata Cass.



M3 Catechin A¥IN 1
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L a0 a .
MsNSaY89A15 Catechin 599 1 TrofsunumsazaI1euIns§ LT Catechin

Aot MinA29819ea 5.0000 NSU LAz 1M NA288198 UMY 5.0000 N5

mIa 19nNAIg 1Y (Callibration curves)

»
IRSUNAITAZWUIAT FIUENT Catechin 19t 20, 40, 60, uaz 80 WidU 1nuh 1l

o " 4 4 .
AN IEHMISFUIUVDIAITUIATFIU Catechin AR T8 HPLC FalFAinames As Diode Amay

Detector (DAD) 1AR N5 AANAUNENANUEINAY 210 W1 Tuiuas AIn15199 1 uagnnd 1

4 o d dqva v v 3 4
MINN 1 MAUNTANAYOINIATAIU MM Catechin ARNUITUIUAIE 9 ATN 1

AT 1

{ @19 Catechin

Aty ppm) | AuAdTn
20 2218.40
40 5082.30
60 8691.00
80 12996.00

mnnsHuasgIuh ldnnnisnaass Tavaunsfildomdy y= 179.71x- 1738.5

’7 » ]
Catechin A0 1
14000 -
y =179.71x - 1738.5
e R? = 0.992
10000 -
3= 8000 -
'E 6000 -
wE
4000 A
2000 -
0 0 1 T -1 1
0 20 40 60 80 100
anudud (ppm)

‘: nyz { o !
MW 1 A5 MIATFINES Catechin A399 1 (T in1sganauuaa 210 w1 Tuwns)
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M3rf3uumT Catechin Yoamsananletd0InluNaNLOn

]
=

o o v { W e = . o 1 A
imsaeseiada 1atmau 2 ¥ila udSurmens Catechin Tnvihamiusildnn
o o s . a ¥ W Y v & lllﬁ’
YIMIANANIUALNSINUIATFIUAS Catechin (NWN 1) ANUUVNTUVBIA1TAIOY I
vnmiseuieuiuns inasg e h ldunumlugasmsiuaun S uiuats Catechin
1 g o o 1 i
5180UHAUTNIUETT Catechin AOUIMUNNYAYUINS Gynura auriculata Cass. #0817 1.1
(lunerusaaaa) 5.0000 N3y wazdd019n 1.2 (JUNaNsaABLLTY) 5.0000 Ny Aaanaly
A13199 2
o_ o T : o ¥ A 1 as .
1InmMsiiiaaeesh 1.1 Tddinsnaaesan 2 ase nudmaismuduaeass Catechin
o ! y Y o a o o A dg vy X A
INAIDEINIABUN TN 2.609 WIH 1Az 2.613 w1 amd 1Ay wununlana Fauaiau
¥ ] [] 1 N l:;ﬂ 1
Wuduvesdretianaaes uazihmdananlddnalugas wuhSuaeas Catechin Hiiog
¥ ]
lusmpdansaealiauafmIny 12.59 meke
A= ) y oy e _
11nM1ee1sh 1.2 Tinsnaaess 2 n59 vy mai3musuuesas Catechin
s L3 g Foar =1 o _ ar A’ 1 é ?
9INAIVDENNIADUNTINY 2.582 W Lag 2.581 WIR audrdu nununlann Felidinau
¥ o 1 o 1w 1 5 1 A a 1
Wuduvesdaedic uazsiididenar llduaaluges wudilSuiaats Catechin ifinglu

14 ]
A0019INDIUANTANNINY 166.77 mekg

. 1 []
M1 2 Y3 1UUBIeN3 Catechin 1UmIAI0819 ATIA 1 (n=2)*

f0g1ah 1.1 feEen12 | wuae
mMsnImy Wil (g) WANTS wmiin (g) NANTS
- o = <
ST PREAY ST PRAY
Catechin 5.0000 12.59 5.0000 166.77 | mg/ke

= | [ ] = g
* JEn1sAuw waad 131uitn1535y
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% 4
M3 unaans Catechin n¥an 2

MIN1LUS ¥ YA Catechin ATIN 2 TnoRvURUAITALAWNINIFIU Catechin AD

o 1

> » f o
UIMUNAIDY1ITA 5.0000 NIV uaxﬁ’munmﬂmmuuﬁa 3.0000 U

M3a31n5INAIEIM (Callibration curves)

WINANIALaeATTIY Catechin 19udU 20, 40, 60, uaz 80 AWABY il
5951811131509 33 Catechin A01309 HPLC $a19amames fiv Diode Array Detector
(DAD) Samimiganfuuasfinnuenndu 210 i Tumns A1a15197 3 uaznwd 2

w
¥

= 1 & dg wa - R a
MIiNvn 3 ﬂ’]WNﬂiﬂ“ﬂ'ﬂﬂanﬁﬁa‘lﬁ’mu']ﬂ'jj']u Catechin NATTUIVVIUAN 4] ATIN 2

a¥ei 2

13 Catechin

ATV (ppm) AuRldnn
20 2118.40
40 5182.30
60 7891.00
80 11996.00

1NNI LIRS IuN TAnInnIsnanes Tasaumsfi ldvidy y = 161.71x - 1288.5

Catechin A397 2 T
14000 l
12000 | y= 16R12.Z1;g- 912288.5
10000
e
as 8000 T
'E§ 6000 -
L
4000 -
2000 -
0 1 T 1 T 1
0 20 40 60 80 100
ANUINTY (ppm)

:i 0" dl r J
MWA 2 N5MIATFIU Catechin ATSH 2 (Fammsganauues 210 w1 Tuwas)
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M3 s Catechin veaasanasiegniainly
@ o L A o 3 o = . L J da wa
Wmsaesangna 18817y 2 ¥ila LIS UIEIT Catechin TagiimAuN 1ann
Y- | LY . a 9 Qs 1 & lly
YRS AAARBUAUNTINUIATEIU Catechin (WA 2) ANUITUTUVDIAT1TAIDE 19T 1ATIN
amsomfeununsminasg e i ldunuaTugasmsainnsmidsumms Catechin 318914
r g o [-7] 1] 3
HAU3 U103 Catechin ARVHINWYayWING Gynura auriculata Cass. Aa0e191 2.1 (luera)
5.0000 ¥y uaz Arvg19n 2.2 (lusunita) 3.0000 nu dwaaslumiseh 4
Y 3 o B ¥ ' o .
9110MI1a0194H 2.1 Timsnaaoaah 2 A39 WU IRTSIMUTHYBIET Catechin
o ' ¥ 1w a - o o & dg yva & a
IAAIDIWNITDUNINY 2.609 W waz 2.613 W1 Awd 19D wuRuRlana aeliamnu
' ) o 1 o ' o ' . a '
Wuduvasietanares nazhmdsnanlddoaluges wudSuams Catechin Allog
L] ﬂy.‘ = 1 1 o
ludregansaoalinunquiiny 12.6 me/kg
o w v oA o ¥ 4 ' Y .
91nMTaee19F 2.2 Tiinsnaases 2 a59 WUAIA1 IMUFUYDIAT3 Catechin
s [ L Y P o a &’ i =) = [
INAIDENITDUNINY 2.582 WIN A 2.581 W1 A wWd1Ay wuiunlddn Hellaianu
1 nv.u o 1 s \ a 1 l:il:l 1
Wuduvesdaagiaieres sazshidsnd 1 lddualugas wudSuimes Catechin Hilioy

o ’ n".ﬂ = v :; 1 o/
Tusegransapalinundeny 277.9 me/ke

; N
M319N 4 50109017 Catechin JUDITADEN ATIN 2 (n=2)*

A08197 1.1 f708197 1.2 112
Aa 4 - [ g ar
MINAAITIZH W1Miin () Wang 1iin () Wan1s
= ' - o
UAINEH AATIEH
Catechin 5.0000 12.60 3.0000 27790 | mgikg

* F5maauas ueras M udsnsade
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» 1
s

M3MJ311wa13 Beta-carotene A3IN
A5M13UIMYR3E13 Beta-carotene A59N 1 Taoilsunumsazaisnnasgiu uoaw-

L g o o L] a
TnTn¥sen AoLIMLNADE19 3.0000 NS

msa31ans1vlinnsgiu (Callibration curves)
=i = g L]
WSBUAITAZAWUNTFIU Beta-carotene 1VUL 0.5, 5, 10, 20, 40 AMOY v 1y
a 4 &
951U IS UIUVD9E15 Beta-carotene AI0IA3DY HPLC F914fmawos Ao Diode Array

Detector (DAD) AR5 9ANAULEINANUBIIAAY 456 U1 TLILAS AIAIT 1A 5 wagnIWd 3

[l
=1

o « X Vet - ¥ ¥
MINNNS ﬂ’lwu‘niﬂ'v‘iﬂﬂ]E]Qﬁ‘liﬁgﬂ']ﬂﬂ’]ﬂﬁj']‘Inl Beta-carotene NATUYUAIUAN 9

a¥an 1

417 Beta-carotene

AnuSudY (ppm) | AU IdAA
0.5 410

5 85.80

10 261.30

20 585.30

40 1252.5

1NsIINAsIURN Tennminaass Tagaums IAmAy y= 32.274x - 49.534

w oo
ar =

Beta-Carotene A1339N

1400 -
1200 - y = 32.274x - 49.534
Rz=0.
1000 0.9976
u§ 80O
A
4= 600
wE 400
200
0 : , . | |
-200 10 20 30 40 50

ANNAUIY (ppm)

a L4 o
AN 3 ﬂi]ﬂﬂ'lﬂ‘ii“l Beta-earotene 1399 1 (’Jﬂﬂ’lﬂﬁﬂﬂﬂﬁuuﬁﬁ 456 U lu 1A 9)
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M35 1Ua17 Beta-carotene YBIMIANAN 819N UHANEDA

o o [] a Qs 9o = o_ ' ! dl-ﬁl g}

hmsaassanana 1A 14 2 ¥iia 115 UINas Beta-carotene lasiawun 1A
= LY} Qr i Yy Qr ] A
WAYDIMI AAMINIUAUNIIWUIATFIU Beta-carotene (0w 3) aAnwduduueansdng 19
Warnmssmifispduasmaunasgiu i ldumua lugesnsdaunifSuimuars  Bet-

¥
carotene T1WNUNDUTUIUAS Beta-carotene ﬂﬂumunﬁmﬁqu'lws Gynura auriculata Cass.
#otan 1.1 Junayeaasa) 3.0000 N5y uazd298199 1.2 (luwauseaounis) 3.0000 N5y
aaeaalun1snen 6
L 4 ) g 2 \J =1 ar
1nN13IAee19f 1.1 Tlhnsnaanas 2 a59 wunaSmUFUYD9a1s Beta-
ar ' A " W a a o ar A dgyva & a
carotenc 91AAIDLWNITBUNINY 17.115 WA un2 17.092 UM mudiay wununlane el
) w ] 5 o ar ] o 1
Annududursiietanaass uazshadanan lildwonlugas wuinuues Beta-
1 ¥ ¥
carotene MDY ludIpd IdDINA U AU 2.76 mg/kg
1 dl ['] g 5 1 o
nnasdIeted 1.2 Tuviinsnaasas 2 A9 AU TSNUTUUDIES  Beta-
Qr | ?;5 [] o o [ ng q' é =}

carotene 9INAIDIINIADUNING 17.170 WP LAz 17.114 W19 auadwy wununlann Fei)
annududuvesdieds azihawananlildmiulugas nuimfSuiums Beta-carotene

a

i 1 w oy a i Y
ey lualndrinsasfinundomiiy 3.94 mg/ke

} ’

M99 6 S 1UYDIMT Beta-carotene TumsAI0619 ASIN 1 (n=2)*

A2981991 1.1 A208799 1.2 Y
Sa o %’ Qs ’.‘,‘ ar
ﬁﬁ‘ﬁ’]&ﬂi'lzﬁ HIMUHN (g) HAan3 HINUN (g) Hamsi
= o o a
ANTIEN AUAITTIEH
Beta-Carotene 3.0000 2.76 3.0000 394 mg'kg

* Ipmsaunm uaas 1iluIinsisy
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» 1
[P

MmImd3unaas Beta-carotene AN
A ar
M3MITUIUYRIET Beta-carotene A3 2 laufsuAVAITAZAWNINTIU Beta-

L3 g o 1 [
carotene ADUINUNAIOHN 3.0000 NTU

M3ad1anNvnNnIgIu (Callibration curves)
=1 ¥ 9 Y- ¥ °
AT UNE1TAZAUIATFIM Beta-carotene WU 0.5, 5, 10, 20, 40 AN a1y
a < 4 &£ J )
WM Y3U10989815 Beta-carotene A01A589 HPLC #HalFAmaiaes Ao Diode Array
Detector (DAD) TAfIMSAANAULAINANUTIAAY 456 U1 TUILAT AIANT199 7 LazsnIwh 4

'
=

T G ; '
390 7 AINUN IARAYDIENTAZAIUUIATTIY Beta-carotene NN TG LA 9

-
AN 2

@19 Beta-carotene

A g g
anududu epm) | uiladin

0.5 9.10

5 95.80
10 291.30
20 585.30

40 1352.50
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]
=y

nansanasguildannismaaess Tavaunmsh ldiviiny y= 34.469x - 53.686

[ v
v

Beta~Carotene 153N

1600 -
1400 - y = 34.469x - 53.686
2=
1200 R2=().995
1000
E
£ 800
'r§ 600
Nz
400
200
0 T T T T 1
A 10 20 30 40 50
AN (ppm)

g d

A 4 n31HUIRTIU Beta-carotene A397 2 (Fasimaganauuas 456 w1 luwas)

151315 Beta-carotene Y89E15a1AAI0E199 0 1Y

hansdethaiiadaldiiua 2 58 1umBinams Beta-carotene TagthA Ui 14
finveamsasafoufuns L Ims§14 Beta-carotene (NN 4) auduuve TR BT
Tdvnmaenufisuunsivinasge i llunumlugasmsdmaunfSinuas Beta
carotene T10MUHALTUINT 15 Beta-carotene G‘i@‘lf1ﬂl?ﬂﬁ‘lfﬁﬂ,|u1w5 Gynura auriculata Cass.
et 2.1 (luan) 3.0000 nfu uaz #ethei 2.2 Aueuui) 3.0000 n5u Fwansluaisied
8

MInMstaeg1ed 2.1 ldimsnaassdh 2 ae wudnaimusueams Beta-
carotene NFIBEUNATBIUAIRY 17.115 11T 1oz 17.002 wnft ard ik wuinuAldRn ol
manududuvesdaediotines uashmdind1nlidunalugas wuSinmms Bet-
carotene ﬁﬁacﬁuﬁ‘amiwﬁ’mmﬁfimﬁmmﬁ'u 6.09 mg/kg

pInmMsthded1eh 2.2 lihimsnaasdn 2 afe nuinamusuvesms Beta-
carotene 9INFIBENSHIADIYIAY 17.170 WIH way 17.114 W17 amwdidy wuRuildan o
manududuvesiiothataaes uazihrindidluduanlugas noinfinuas Bet

carotene Nllag luABE1INITOITA N AN 2.85 mg/kg
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: . 2
M15197 8 JSU1UVYIA5 Beta-carotene 1UA15A9819 AFIN 2 (n=2)*

. . A996197 2.1 aapg19f 2.2 ¥y
GAFRIE Y a— T
[ AR] UIMUN (g) HANTT UIHUN (g) EGLINE]
AN 2 - ., - ,
UAITIEH WUATIEH
Beta-Carotene 3.0000 6.09 3.0000 2.85 mg'kg

£ I5n1sa v uaas B ludsnmsise
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L4
131103319413 Lutein ASIN 1
d

MINIUSuMU09as Lutein 1599 1 Taudisuduaisazan1asgIues Lutein A9

L.

¥ r ¥ g a ar r @
UIHUAAIDYNER 3.0000 NSV Lm&"u'muﬂﬂ?ﬂﬂ'lﬂﬂﬂu‘ﬁﬂ 3.0000 NJY

nsa313nNAIGIU (Callibration curves)
b )
@ ENTIASAWUIATFINETT Lutein thudu 0.5, 5, 10, 20 tae 40 Afidy 91wy

- . ; 4 ¢ .
5115 uI1MY89a15 Lutein AI01A309 HPLC BaldAmanas Ao Diode Array Detector

(DAD) Jaf1M3sgANAuuaInnweIInaN 456 U1 LLILAT AIA1519N 9 LAZATHA 5

H t 3 d' = i U g dl.
Mm99 Arun lafnvesdsazaouIATFIU Lutein Anmdudusig o asef 1

a¥efi 1

@13 Lutein

anuud (ppm) | AuiildRn
0.5 107.04

5 198.83

10 567.21

20 1235.1

40 2548.3

nnnsmuiasg i ldnnnisnanes TavaunsAlamiy y= 63.988x — 34.922

Lutien ﬂ%ld‘ﬁ
3000 -
y = 63.988x - 34.922

2500 + R? = 0.9947

2000
€
3 1500
'*'Tg'f 1000
MR —|

500

-500

10 20 30 40 50

¥ 3
ANV (ppm)

4 ¥ dl @ ’
AN 5 AAMNIFIUAS Lutein P399 1 (FaRN1sganauuad 456 u1Tuwas)
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M3MIU33wES Lutein vo9msanaaleiinnlunayaen
o o 1 - o Yo = . a_ 1! J Hdq ¥
Wensisedndiana laduau 2 siia uimdSuams Lutein Innhianuin lanaves
w oA o 4 g 1 & ¥
Msatafouiuns 1yIAT§IuaTs Lutein (0 5) Anwduduvasasalndisss ldnnms
udguiunsasg e hldunualugasmsdiamSuams Lutein 51090160
A o e
Yswias Lutein AvtiminAwayu'lns Gynura auriculata Cass. a100197 1.1 (lunayvea
M) 3.0000 N3V wazAet1eh 1.2 (lunaugeasunia) 3.0000 nfu Asuanslumisied 10
) { o 2 ¥ 1 = o .
910n15118206199 1.1 Tihin1snaassd 2 A3 wUIATHNUFULDIATS Lutein
w 1 4 1w < =1 o o A’ Hdg oa &
VINABYNNITDUNINDY 6.866 U Az 6.838 W1 mudau wudunlana Felianny
' ¥ o 1w 1 o v L, oda
Wntuveiisgevisaes uasihmamnan lddwaluges wohBuaes Luein Aliogly
v []
#2981 1TBIUAUNAUINIAD 28.50 mg/ke
o @ A o 2 4 ] a o .
1INN151Ae819h 1.2 Taliimsvaaesgi 2 AT Ui smuFuueats Lutein

a0

QF 1 5 1 o -] Q) g : é
NAIDLNITADUNINY 6.780 WIH 1AL 6.784 UTH MMUMALU wuRunlddn Faannu

Wuduvesdaedns uazthmdinaa ldualuges wuilSuiwas  Luein hilagly

L] gf 1 H L] or
FIDINVIADINAUNAONINY 9.47 mg/ke

i ) ¥4
319N 10 JS11MV9IA1s Lutein 1157200719 ASIH 1 (n=2)*

AI08197 1.1 @19819N 1.2 HUW
A o 2,’ ar g or
TIINAATIZH UIVUN {g) Han1s UIHUN (g) HANS
= o = o
WUATIZH ANTIZH
Lutein 3.0000 28.50 3.0000 9.47 mg/kg

* F5n1sauan uaas 131155015350
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M3 1USa@1s Lutein 599 2
¥ H L}
3SRV Lutein A39R 2 Taofsunuasazalouinsgues Lutein A9

o r

» » ' @
HIHITNA9819 3.0000 N3U LA IMUNATIBEIND VLR 3.0000 NTY

M3a313n3519319 3§11 (Callibration curves)
-y} 0” -]
W35 ALA1BIATFIUATS Lutein VUL 0.5, 5, 10, 20 uaz 40 Aoy sniui
a o . & & q g o o r
95129113 U095 Lutein AI019599 HPLC F9l9Amamos v Diode Array Detector

(DAD) TamnsganfiunaaninaueTIadu 456 1 luluas AN 11 LaznHi 6

1 1 A A =t L 4 v
m31af 11 muildRnvessaza1vanasguas Lutein Annududua

a2

@13 Lutein

AUty (ppm) Aufaaa
0.5 101.04

5 208.83

10 557.210
20 1132.10
40 | 225630

Vs eI g IR 1Annasnaass Tasaumsi 1Aty y= 56.134x + 3.4756

’_ > 1
Lutien A3397 2
2500 -
y = 56.134x + 3.4756
2000 J R? = 0.9966

€

£ 1500 -
&
-

wg 1000 -

500 -

0 L - T T T -1
0 10 20 30 40 50
AU (ppm)

[ w0
MNN 6 NIWNAITIVMNT Lutein n¥eh 2 (Fasimaganduue 456 i Tumas)
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. o a1\
mM3uf3es Lutein va9msananloga9nly
° o VoA w ¥eo ) . o 1 -g Hq ya
M50 19N aAA 1A9119Y 2 $ila WIS U5 Lutein Tasthiaiun1dnnves
@ A w ) = ¥ ¥ w 1A ony
asatafoufunTMINAT§IUETT Lutein (1M 6) Anuiduduvesmsaoaalaninms
sumgununsuiasgn i ldumudlugasmissusanifSuiams Lutein 510971um80
' 4 o o v A
Ysuma1s Lutein aotiminWyayuns Gynura auriculata Cass. A396139% 2.1 (luaa)
3.0000 N3y uaz @206197 2.2 (lueuuia) 3.0000 n5u awaadlumsied 12
] { o g 5 | - [ .
210015118298199 2.1 TN 15naanas 2 AT WUINRTSINUFUUDIETS Lutein
[ [ H | oW a o w :g i = & an
2INAIDHNNITDIUNINGY 6.866 WIN 1AL 6.838 UIT A WEIAU nURUNIAAA FaliAindy
v 4 o 1 w ' o ' . o e '
Wuduyesdioisaes uashmdenan lduinlugas wudiSuiuas Lutein Alioglu
£ = = " W
08 1aNId Il AURRUMIAD 6.60 me/kg
w [l i o & kY, [} w
910N 3118906139 2.2 Tivhn1snaaesd 2 AT WUAIIATIINUTUUDIAT Lutein
o ' ¥ Y - A 6 o SN & am
NNAIDLIIITDUNIAY 6.780 I 1AL 6.784 WA MuSIAU wuRnunlans Falainnu
¥ [
Wuduvesdrndrinames uazthmdnan lddunaluges wuad3uimems Lutein ilioglu

) 5 = 1 ﬂl v o
ATDUNVNTDIWANRAUNINY 3.65 mg'kg

' BN
3197 12 Y51 1uv0385 Lutein lua1s@aoe13 A5ah 2 (n=2)*

i i A29t19N 2.1 @20613% 2.2 oY)
MINUATIEH — T
HIMUN (g) HOMS WINUN (g) HONS
o = s
AT WATIEH
Lutein 3.0000 6.60 3.0000 3.65 mg/kg

Ay o ) = ot
*AWNTTAIUIN uﬂm"l’ﬁunmnw
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131 1331UT 1T Zeaxanthin ATaIN 1
W [
ATHIUSUIUVDIATS Zeaxanthin ATIN 1 IpeRBUAVAITAZAIONIATYIN Zeaxanthin

1 g o 0 1 o/
ADUIHUANAIDYTG 3.0000 NTU

MIa31905193M 3§11 (Callibration curves)

1)
WIUUMIASAWUINTIM Zeaxanthin 10U 0.5, 5, 10, 20 way 40 ANON 1AL

[} = 4 é .

i ldSns e S unuesas Zeaxanthin A209589 HPLC F914Amawes A Diode Array

Detector (DAD) AfIIN13gANALNAIAA1LE1IARY 456 U1 TUILNAST AIAIT NN 13 UAZAINA 7

]
=

= o A et - & & > o
MmMIan 13 ﬂ']wu“qlﬂwﬂma\iﬁ'ﬁazﬂ1ﬂu1ﬂiﬂ1u Zeaxanthin NANUTUYHAN 7 ATIN 1

o o
Asin 1

M3 Zeaxanthin

¥ W & e v
ANUUNTY (ppm) | WU IdAA

0.5 158.79
S 299.90
10 568.10
20 1037.60

40 2143.90




nnnasgui ldnnmsnaass Tasaumsilamsy y= 50.977x + 71.903

2500 -

2000 -

1500

Wunlanna

1000

X

500

Zeaxanthin AaYIn 1

y = 50.977x + 71.903
R? = 0.9966

10

20

ANUUYY (ppm)

40

50

; Ed o
PN 7 151N IU Zeaxanthin ATIN 1 (FAMINIFANTULAI 456 U1 IUILAT)

mIamfsnums Zeaxanthin ‘I.IENEI'I5ﬁﬁﬂﬁlﬂd1ﬁﬂ1ﬂ1ﬂﬂﬂ’ﬂﬂﬂﬂ
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o a 1 P ar %o = N o ! J Ag Y
ransaetanada lde Iy 2 ¥iia U UIaEs Zeaxanthin lagiiA AU 1afn

@ A a . A'i 3 @ v k4
"I.IBQ’CT‘I?ﬁﬂﬂl‘l’lﬂﬂﬂﬂﬂ‘ﬂﬂu']ﬂﬁﬂ'lu Zeaxanthin (MWN 7) mmwmm*uaamsmamwﬂﬂmn

msounsuiuns Muasgu i ldunumlugasmsmiuaumdsuaems  Zeaxanthin

1 %’ ar as L] 4
J10UNAYTVINUAS Zeaxanthin ALUIMINAYAYU |WS Gynura auriculata Cass. AI08131 1.1

(unarusaasa) 3.0000 NSu wazdle6139 1.2 (unauseasuuda) 3.0000 NTU Auaaalu

f13139 14

] o 1 { ] %’ o) r 5 1
‘il'lﬂﬂ'lﬁl.l']ﬂ'}ﬂﬂ'lﬂﬁ 1.1 uaz 1.2 blﬂﬂ’lﬂ'l‘j“l’lﬂﬁﬂﬂ‘]!']ﬂ?ﬂﬂ'lﬂﬂz 2 A998 WUIIA

o . L 1 ] J : =y \J
FINUFUVDITT Zeaxanthin IMIAD 10.967 U1 ua lunuAunlana wazainnudutuvos

Qs L] g = [ o q/ 2‘, 3 8 1w 1 o ]
ATDUNNTDIUAUNINUFUY (mg/kg) AIUY Lﬁ'aummmm’a"lﬂmmm‘luqm wunsuimu

i L Ql [} Q’J 1 1 ar ] b
013 Zeaxanthin iy ludednsasedisuifugudiru@oiu

L y []
@139 14 USUv09a13 Zeaxanthin Jua13a99e13 A5 1 (n=2)*

#1907130 1.1

@ 1
AU 1.2

N1
da o H Y g as
AITNUATIEH WU (g) HONT3 WU (g) HDNIS
- 4 = '
WUANTITH WUATITH
Zeaxanthin 3.0000 Tiwoans 3.0000 Tuwuars | mgke

* Jarsauaw uaas 131u3sn5 39
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m3mf3uIaens Zeaxanthin ATa9 2
¥ ]
MIN1SVIUUBIANT Zeaxanthin 759N 2 TauNouAUAIATALUNTF U Zeaxanthin

! g L. 1 o
ADHIHUNA DY 3.0000 NTY

mMyai1an5 1AM (Callibration curves)
s oo z
W3OUATALAWKIATFIUAS Zeaxanthin 1T 0.5, 5, 10, 20 1oL 40 WHIDY 911U
o = g & « .
g5 navesans Zeaxanthin A901A309 HPLC Felsamames Ao Diode Array

Detector (DAD) Jafmsgandunasfinnugminiu 456 w1 luwns Asnswn 15 uoznwh 8

:‘ ] .&’ A e E c{ 9 g9 1 :', ni.
NN 15 ﬂ'l‘wuﬂiﬁﬂﬂﬂﬂﬂﬁﬁﬂ:ﬁ']ﬂﬂ'lﬁ‘ij'm Zeaxanthin NATMUAIUUHAN 4 HTIN 2

AsN 2

@13 Zeaxanthin

Aty (ppm) | Wuii1din
0.5 118.79

5 209.90

10 568.10

20 1137.60
40 2143.90

1T uIRsg U lAnnnsaass Tavaumsh lamiiy y = 52.99x +35.509

Zeaxanthin ﬂqﬁﬁ 2

y = 52.99x + 35.509
2000 T R?=0.9952

HuNldHn

0 T T T T T 1
0 10 20 30 40 50

ALYV (ppm)

v T W ¥ T -
N1 8 N5 IMINATFIU Zeaxanthin AF3H 2 (Fammsganduues 456 w1 Tuwns)
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MmIr1f3uaans Zeaxanthin vosmIANAR20EN 9N

shansdaotafiadaldsimam 2 ¥ s wliuImms Zeaxanthin  Tasismun1g
AnupsesanaioununIMINAT§IW Zeaxanthin (Wi &) anuuduvesasiegade’ld
nnmsenuiununsmuasgn s ldumud lugasmsmuaunifSinaats Zeaxanthin
SwNURALT NN Zeaxanthin ABYIIARTAYUINS Gymura auriculata Cass. Foe1sf
2.1 (luarm) 3.0000 N3 uaz aaethadt 2.2 Ausuuite) 3.0000 A3y Kwaasluaisied 16

20 31AI0019% 2.1 wag 2.2 TimInanesIRIeE19aE 2 ATe WUINIA
TIMUFUVOIENS Zeaxanthin MU 10.967 wift uliwuRu IdRe wazsanudutues

o 1 4 Y o o & 4 o t a 1 0 ]
AIDINNINOIUAUNTUAUY mg/kg) mumﬁammmﬂma"lﬂﬂm'qu“!m;rm wu215um

Y- r ' 4 a0 1o o 1 = Y
15 Zeaxanthin NiogluAetanIdoalin M UgUITUREINY

i 1 LA
A135197 16 USU1UYDIA5 Zeaxanthin 1Ua13910819 ASIN 2 (n=2)*

an , A208797 2.1 A9819% 2.2 mhﬂ
MIMIAATIZH e —
1M (g) HANT 111N (g) NAMT
- 4 = 'd
nTzH ANTIZH
Zeaxanthin 3.0000 Tunuans 3.0000 Tiiwuems mg/kg ‘

o ] e - o
* S5msauan uaas 1 udsmiise
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Msm13aNaEs Astaxanthin a39f 1
> 1 o
AMIUSUUUBIMNT  Astaxanthin - 9397 1 Ipoifisunuensazalouinggiu

1 g o e 1 o
Astaxanthin @BUIVUNAIDE1 3.0000 NTU

M3a519051W3M3§ 134 (Callibration curves)
aa d 1)
(FIOUTITALAWUINTYIH Astaxanthin 19T 0.5, 5, 10, 20 uay 40 WHDU 911U
5 = - & aa .
1 lUIA2MUS 1 vB9es Astaxanthin #201A309 HPLC &alldmaned Av Diode Array

Detector (DAD) afiin13ganauLeafinueandu 456 w1 Tuwas Aan1s1eh 17 waznwi 9

i & dewa A , L
m319n 17 Miuh laRnvesasazalonaT§IU Astaxanthin Annududua1e 9 A399 1

AT 1

19 Astaxanthin

A (ppm) | A idTn
0.5 107.16

5 201.50

10 645.90

20 1325.30
40 2654.60

nnnsasgIuh ldnnmsnaase Tavaunsildmiu y= 66.687x - 20,077

L
ot

Astaxanthin ﬂﬂﬁ 1

3000

y = 66.687x - 20.077

=i R?=0.9951

e 2000
43
4= 1500
=
"E 1000
500
0 1 T T T 1
0 10 20 30 40 50
AN (ppm)

_ B _ _
PN 9 NIINLNATYIY Astaxanthin 1399 1 (Faminiganiunem 456 uTumas)
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M35 Astaxanthin Veamsanano1991nlunausen

9 ot L] = [ ¥ o -3 . o 1 J Ag ¥
u'lfTTjﬂ’JElU'IQ‘I"I’CTﬂﬂulﬂﬂ’lu’Ju 2 HUA 1]']1'111E1.I'lﬂ!ﬁ15 Astaxanthin 'Iﬂummwuﬂﬁ

Anvesmsanafoununs MiASEIU Astaxanthin (MW 9) aAnududuveseIfId el
namsenufeurunsinasgu thhlmumlugasmssuaumydSuisms Astaxanthin
S0uHaT3IINET Astaxanthin aevhmiindisayuWs Gynura auriculata Cass. 009
1.1 Auneaugeasma) 3.0000 n3u uazdedisd 1.2 lunaugensunry) 3.0000 Ay Faaasly
as1ef 18

91015101720619% 1.1 TUin1sneneed 2 ae wuduiadimusuvesans
Astaxanthin 910G208NNATBARIRY 7.906 1T AL 7.856 UIR AURIAD WURLA IdTRA a5
manududuresiieanades uaziimana1d llduanluges wudnlSuiaes
Astaxanthin ﬁﬁagj‘luﬁaadnﬁ’mmﬁfhm?imvhﬁ’u 47.96 mg/kg

2101538208719 1.2 TUvinisnaasash 2 ade nudnadimusuvesans
Astaxanthin 11ARI8ENITOUKITY 7.789 UIT LA 7.798 WIT MWEIRY WURUAIATR BT

M wduduvediog e uazihiwanar blfuaaluges nuinSwmms Astaxanthin 7

~ 1 o 1 g} L] Jdl ' L
teglurreg1antaelinunduMIny 66.86 mgke

] ¥
WITNﬁ 18 ﬂ?ﬂ'lﬂ!‘l]ﬂﬁf’f'lﬁ Astaxanthin 114?1']5?\’)9{]1\1 AN 1 (n=2)*

A70819M 1.1 A10819N 1.2 WU
A o ’o' o ¥ a
T1INIAUATIEN HITHUN (g) WaN13 HIHUN (g) WEN13
- I'd Fy 'd
AUNTIEH AATITH
Astaxanthin 3.0000 47.96 3.0000 66.86 mgkg

* T3msaudm uans B 1uEnside




msnnfSuaas Astaxanthin AFaN 2
o

MIMIUSUIUDIET  Astaxanthin @ R3990

I 2 L. 1 L
Astaxanthin ADUTHUNAIDHE 3.0000 NTLU

Msa31ansinNasgIu (Callibration curves)

39

2 Tashouiumsazawanas g

o o )
NTONRITATAWUIATYTU Astaxanthin IWUAY 0.5, 5, 10, 20 LAz 40 WAEY 9INUY

a = o 1 & o .
1 1 Tmse S unaunaans Astaxanthin A20R399 HPLC Seliinanos Ao Diode Array

Detector (DAD) Iafmsganiiunaafinnueaniu 456 w1 Tuimas #3199 19 UagWi 10

o o XA dg ga . o4 P, ]
MmMiNn 19 ﬂTWNﬂiﬂﬂﬂﬂ63ﬁ15ﬁ$a1ﬂn1ﬂiﬂ1u Astaxanthin NAUAUUUAT €] AIN 2

a2

#1795 Astaxanthin

AMUYUIY (ppm) AuFaTn
0.5 97.16

5 181.50

10 545.90

20 1025.30
40 2254.60

nnasIAsgIH lAvInmsnaans Tavaun1sh lAmdy y= 66.687x - 20.077

» ]

v oo

Astaxanthin A33IN

2500 -
y = 55.956x - 24.042

2000 - R2=0.9933
&
;;é, 1500
=
w§ 1000

500
0 T T T 1
0 10 20 30 40
v ¥
ANUVHVY (ppm)

50

3 T o
MNN 10 ATNUIATYIY Astaxanthin ATIN 2 (FMMsANAUNEL 456 w1 Tuwns)
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mamfSanaas Astaxanthin YBIMIARARIBENIDINILY

o ar ' - ar Vo o . o I J o ¥

hesaeananalasiuau 2 ¥ia LIMSUIAas Astaxanthin 1asthaiNuh 1A
r- 1\ ar -} ar H Gr I é
finyosesanaisui NI MU1AS]IU Astaxanthin (1WA 10) ANUAUFUYDIATAIOL19H
Tasinniserufisudunsiduiasgiu i ldunusi lugasmisfuaamdSuisms

L C
Astaxanthin $10914NAY5 VU5 Astaxanthin ABUIMURATE qu"l‘wﬁ Gynura auriculata Cass.
a10919% 2.1 (luaa) 3.0000 nFu uaz Aee1ed 2.2 Queuts) 3.0000 N Aaasluarsian
20
] d' -] g o t g; L] = ar
1NNI51IA06197 2.1 TIN5 naassddeg19as 2 A59 NUINATINUTUUBIAS
. v G = o e 1 [l J : ¥
Astaxanthin (11171 7.906 W19 1A 7.856 W1N awdan ue linuAunlane wazainny
¥ 9 ar ' A a T ar 4 - 3 8 o 1 ' 0
[Hudu YD IA280 19 NITBITA NN UGUY (mke) Ay Wehdiaenan hldwaaluges
v i Ha ar ' G’I - 1 d 1 A ar
HUINTIUAT Astaxanthin NOY ludI019IT0 NI UM UFUITURYITY
-] el 1 :i -3 g af 1 z 1 o/
21NN51920819% 2.2 Talvhnmsnaaeatdioiniag 2 a5 nualTmuUTUYDIas
. 1 ar o o 1 [ g i v
Astaxanthin (101 7.789 W7 uaz 7.798 W1h s ud ey ua lunununlana uazainny
3 9 ar v ?.', a1 ) o ar g i o Vo [ o

WuduvesdivglanageslauiInugud (mgke) Amudioimainan hlduaaluges

1 . da v o [ g oL 1 e d 1 A a
WUNUT1NU A5 Astaxanthin MUY IuaegNIaRln IR UAUdRURIIAY

; . Ea
M 3199 20 USN1wYDIET Astaxanthin 14E15AIDE19 ATIN 2 (n=2)*

A y A20t1eN 2.1 A208197 2.2 MU
NN ) R
WINHD (g) Hang 1MUN (g) NANTT
o 4 = o«
WRTIEH GILERY
Astaxanthin 3.0000 Taimvens 3.0000 Tinuens | mgke

* JBnsauam uaas 13 u3smsise
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mamnaeisidszneuiuedniu #2835 Folin-ciocalteu (FC reagent) A¥af 1
A
asvSmvesasdsznoufusdnsu A903% Folin-ciocalteu (FC reagent) A347 1

L [ 1 g L L r o
Tﬂmﬁuunumsazmummg1un'5mmaan ADUTIHUNADYNN 1 NTY 3o mg GAE/g W

ﬂ1‘iﬁ%1ﬂn‘i1ﬂﬂ1ﬂ‘i§1u (Callibration curves)
G} =3 g g A ° o sy
wisnmsazaeNIAI§IURsALAad MY 10, 20, 40 ag 60 ARy 11 Tl fisen
a £ 4 - d a1
fiua15aza1s Folin-Ciocalteu (FC reagent) 91nuu 1Minsosaln Ins I lafiimosdan1n1s

QANAULETINAWYINAUT 760 U1 TLuAs AIAIT19N 21 uazA WA 11

v ¥ » 1
M3 21 MM sganduureIms AT IS TIUNsAUNAaN R RTuA1e 9 AT 1

nIALNaan
3 W . Pl o~ &
ANUAVIY (ppm) AMIgaNauILEe innue1Inau 760 11 Tuwas (om)
10 0.1169
20 0.3150
40 0.4808
60 0.9456

nnswasgun ldennmsnaass legaumsa lamdu y = 0.0161x - 0.0347

Folin A¥aN 1

0.9
0.8
0.7
0.6
0.5 -
0.4
0.3 -
0.2 1
0.1 1

0 T T T T T T 1

0 10 20 30 40 50 60 70

y =0.0161x - 0.0347
R?#=0.9952

ANIGANANIES

T

¥
ANUYNUU (ppm)

M 11 nsWnAsgIuNTAUNAAN (GAE) A5 1 (Farnisganduiiea 760 w1 Tuwas)
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- v - @ ¥4
M1319N 22 ﬂ1ﬂ15ﬂﬂﬂﬁullﬂﬁﬂlﬂ\1ﬁ'ﬁﬂjﬂﬂ1\1 AN 1 (n=2)

AU (ppm) An1IgAniuLas inueaniu 760 W Tuwas (A1y)
f08199 1.1 0.1435
A20819% 1.2 0.1448

-] o - = e
* 33m13a 1w waad 13 luisns5se

NISATHIA
Total phenolie compounds content in sample:
A =[CxVxF)/[W]x [1L/1000 mL]
A = total phenolic compounds content (mg/ AN 1g)
C = concentration of total phenolic compounds from standard curve (mg/L} = Ay
V = sample volume before diluted (mL) =10 mL
F = dilution factor = 100 $147UMN 1

W = sample weight (g)

msmUInamsiseneuuedniau MedE Folin-ciocalteu (FC reagent) ¥03a13sana
fve90 Nl URENEeNA

9 ar " A o e P = a )

hasalegshana lasiuau 2 wis i navesmsdsznauusansiu A2u75
Folin-ciocalteu (FC reagent)

Tagheunsf ldnnasmuiasgu y =0.0161x - 0.0347 Tasmsunusl y Ao 71073
ARNAULEIVDIAITAI0E19 AANueInau 760 w1 Twwas Alde1nn1snasay Asuaasly

3 4 1 é L 1] o 1
A15199 22 INMIAT x  AeNAUMINLAT C (concentration of total phenolic compounds from
v | [3 ' ¥

standard curve (mg/L)) 109 Ap91NUUIIAIA1S 9 A TR Tdunua Tugasdheaiail

A =[CxVxF)[W] x [1L/1000 mL]

& 4 = = a .
Ham1 A e uimvesmsusznoudusdnsau (total phenolic compounds content (mg/
WA 1 g))
ar 1 ] & 1 ar o

AUt uvesaIIfIg e (i1 €) Feldvinamseufendunimuiasg i tillunu

mlugas memuaanfuiavesmisilszneudusdnian wu Kumvesaslsenaud
- 1 g ar Qr 1 i

wadnsw Ao minWsayu'lns Gynwra auriculata Cass. Juaaee1ei 1.1 (lunauvonas)

5.0000 N3y wazlumodien 1.2 unausenouuia) 5.0000 N3y waaaluaisieaf 23
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at L] lﬂ' [+] g g 1 ot ] H F-
nnmsiwieg1si 1.1 ilvinismanesd 2 afe wuai dret1ei 1.1 Tansganiiy
ﬂ!'. d' 1o & A ¥ =
1erd N91UE1I9aU 760 W1 THAS 1A 0.1435 mAU Faaanududuvesanslseneud
= 1 LY =] 1 Q d‘ o T @ 1 [
UBANIIWNIANTINLIATTIUIIAY 11.07 ppm 130 111AU mg/L iiorharnsnan lufuanlu
1 = oy d‘d 1 o ] = ! q' 1 LY = s o ] @
gos woinfsuuasyseneviueing s Mlegludleddinunanviiiy 2.21 iadnsuaodn
115y
2108190 1.2 Tilihnisnanesd 2 A5 WY1 6296197 1.2 TAIMganay
a g Y A o
L9 NIAING1IAAN 760 11 THiuas INIAY 0.1448 mAU Feadlaanududuvesansiszneu
WeANTWNINATBIATFIUNIAY 11.15 ppm W30 IM1NU mg/L Bimhimidanara 1wl
T = = d‘.d ] o 1 s 1 dl 1 ar = = W 1 s
gas wuImSnaasdsznauvednsou Mllegludroddisundomiiny 2.23 Sodniuaedn

1 5%

M3199 23 Bnavesesdizaouuedniiu (mg GAE/g W) Tuasdiet1a afef 1 (n=2)*

A708190 1.1 08199 1.2 U
'Q g o g a
MINIASITH 1IN (g) HAN1g UMD (g) HANS
= o F=% o
WATIEHA ANTIEH
UAANI UABHN
Folin 5 221 5 2.23 1n3u

« SFnsaiun uaae 13135013535




msrmBunamsdszneuWueansiu @235 Folin-ciocalten (FC reagent) AF7 2
o ]
nsvnSuavesansilseneuuednsdu #9835 Folin-ciocalteu (FC reagent) A39% 2

1] g o or U fad
TasfouiuasosavuAIgIunIaLAaan AoLIMIAAI0819 1 n51 W30 megGAE/g W

msﬁ%’wn‘nﬂmmgm (Callibration curves)
= o od a o oo
FINTIRZUINATTIUNTALNDANTUT 10, 20, 40 Laz 60 ARDY 1 TU¥inl§ATe
o . o g’ 4 = e
fluesazals Folin-Ciocalteu (FC reagent) 91nuUlginsosantnIng v lnlimoidaninis

- < A o o - e
AANAUUTINANNLINAUN 760 W luwas A9n151990 24 naznIwdn 12

v 1 ¥ )
M99 24 AIMsgANAuuTIYEIIAzAIINAT IUATALNAAN ARG UTUATS q AT 2

nIAUNaAN
¥ o9 1 - = &
ANUVUUY (ppm) AIINTITPANAULY NANUYINTU 760 W A3 (nm)
10 0.1248
20 0.3541
40 0.8360
60 1.2821
80 1.6707

N AT IUR TAvINNNAa0s Tavaun1sh Tdmdy y= 0.0223x - 0.0826

Folin AS% 2

I y = 0.0223x - 0.0826
' R? = 0.9984

0 T T T T 1
0 20 40 60 80 100

AU (ppm)

3 y ﬂ' 2 T
PN 12 PTININATFIUNIALAAAN (GAE) ATIN 2 (Fammsganauuas 760 U1 Tuwas)
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F ' A a ' A
ATNN 25 AINTYANAUUTIVOIAITABUI ATIN 2 {(n=2)

arwdudu (ppm) | AInsganduue inaiwerandu 760 11 1WA (A1 y) M1 nm
A296199 2.1 2.5907

A188199 2.2 1.6590

MIATUIN

Total phenolic compounds content in sample :
A=[CxVxFJ/[W]x [l L/1000 mL]
A = total phenolic compounds content (mg/ HN | g)
C = concentration of total phenolic compounds from standard curve (mg/L})
V = sample volume before diluted (mL) = 10 mL
F = dilution factor = 100 $1421N1

W = sample weight (g)

amsmfEnamsilseneviuednsan A8 Folin-ciocalteu (FC reagent) wesmiafnn
faoganly
o o 1 c'l Y Yo - =i = 9 Y|
hmsdeganana las1uau 2 ¥ila s uaesasdszneuWuedns 1 Aw35
Folin-ciocalteu (FC reagent)
Taghaunsfi 1dsans Wuasgu y = 0.0223x - 0.0826 Tagnsunual y Ao A1
o 1 < & = o
N13gANAULAIVEITSAIBE1 Anwe1IAa 760 w1 Tuwes i lasinnisnanns Awaaslu
-d‘ 4 1 é ] L) 1
A15190 25 1WBYIA1 x FIUAUNIAUAT C (concentration of total phenolic ¢compounds from
> 1 e S \ ] 1 L4
standard curve (mg/L)) Huted aonniuiiaie q #l1a ldunuslugasdreasd
A=[CxV=xF)[W]x [1L/1000mL]
A ' a = a .
Wwonim A fis Wuawesasiszneuiueansau (total phenolic compounds content (mg/
AN E))
o L 1 é 1 o o
anuuduvesasAIeg1e (A1 C) H1ldnnmsemisusuns e g i lumy
alugas e wranm)SunanlSnavesmsdsznevduednsau wu USuinves
= = v =’ ot -3 . b T q‘
asiszneuduednsiu anhminWyayuns Gynura auriculata Cass. Tuaaeenad 2.1 (lu

naueenda) 5.0000 N3y wazludlee1an 2.2 (uwanaeasuua) 3.0000 nfu Aaaaslu

A
13190 26
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vInnmived1ed 2.1 llinmaaesdh 2 ads wud Meded 2.1 Sdmsgandu
et Hiamueandy 760 un Tuwas w1y 2.5907 mAU Felamududuvesarstszneud
UBANTIWIINNTIALIATHIUNIAY 119.88 ppm W30 1N1HU mg/L derhaRanannluf o
lugas nunfinamsyssnauiueingy fiflegludatadisuadoniny 23.98 Sadniy
AOMN 1 NTU

nnmsdaeead 2.2 lhiminanesdh 2 afs wud daethed 2.2 Samsganiu
ers Anueandu 760 wr Twwas iy 1.6590 mAU Felimanududuvesmsszneuil
WOANTWIINNTMINATTINIIAY 78.10 ppm ¥3 B AL mg/L ierhadena1a gy
ga3 wuinBummsisznauiiuadnion illegludeduiisundesiity 26.03 Safniude

Hn 1 Ay

H = = or v l: ﬂ'
Mm99 26 YSnavesmsysenavusingu (mg GAE/g W) 1uens@10019 A5991 2 (n=2)*

#280199 2.1 AIa819% 2.2 WU
. s ¥ a ¥ @
s anneH UIMUN (g) HAMT UMUN (g) Wan1g
= o Py o
WUATIZH WATITH
yaansuAann
Folin 5 23.98 3 26.03 1 5y

* JEmsauom weras 3udtnside
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[ 4 at o = o da :l a
n1‘nﬂsﬂaimuﬂn1muuumggnammwmm 3N 1
o « & =

o o - ] I w
mswulediduamsduduoyyadasyaRes a3 1 lasfvunvasazaivnasgiu

= 1 %’ L r ot z W Ll g
NIALNDADN ADHIHUNAIDEITA 5.0000 NTY uﬂzumﬂﬂmamwmtﬁa 3.0000 NI

msa¥ansvlnasg1u (Callibration curves)
-~ =1 a @ o ey
iwssNETaTMEIIAIFIUNIANNAaNEuYY 20, 40, 60 uaz 80 AL 1hlivinlfAse
¥ 1 0 d- ]
fusisazaw DPPH viniulfinsesailnins IWlafiwed fasinmsgandunasinauenniu

71 515 W WA A9A135199 27 LAZNINA 13

MINT 27 AIMTYANAUUAIVBITITAZMIBNIATTIUATANNDTN NAUdTNTUAN q oz

Lo B

s d o « ¥ a 24
Lﬂ'ﬁ]‘jl”h’uﬁﬂ'l‘iUﬂﬂﬁﬂugﬁﬂﬁ'jzﬂ‘wwm% 3N 1

a¥afi 1
n3ANNGAN
A (ppm) | Amsganduuas e | alefiduamstudseyyadase
AdY 515 W THAS (AU) ANy
(Aconlml _Asa.mplc ) [(Acontrol _Asample )/ (Amnrrol)] 100
20 0.0410 9.92
40 0.2241 54.24
60 0.3948 95.55
80 0.5139 124.37
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nnnsinasgui ldvansnaaes Tasaumsii lamidy y =0.0079x - 0.1039

AMIGANTUUES DPPH afsfi 1
y = 0.0079x - 0.1039
0.5 1 R*=0.9914
0.4
0.3 A
0.2 |
0.1 -
0 — . . ‘ —
0 20 40 60 80 100

ANUIUIY (ppm)

1 4 dl o 1
M 13 3RS IUNSALNARN (GAE) ATIN 1 (Tammsganauueas 515 w1 luas)

1 ¥ 1]
M9197 28 mmsﬂﬁﬂﬁuumuaqmsmm}u (control) HAZA 13RIV ATIN 1 (n=2)

Mmsganduues finnuenindu 515 i Tuwns
13AURU (control) 0.4132
m3iI0g1di 1.1 03588
MsFI0ET 1.2 0.3445

d g d W W @ oA =k al  as '
msnmesiduamstivdueyyadaszanmiey vesmsanasiedsnnluwauuen
L] s ' a o Vo = o da o ot qu = - -]
msaregeieada lds i 2 siia mulesiduanisdudveyyaon sy
TauMeuAumIsagM o INTFIUNTALNAAN
o o ot 3’; a =
msmwranulesidudmsiusioyyadassAfRios (%DPPH radical scavenging

activity) 91RRINITAANDULUAARALVDINISHIDE (A,

sample:

) TaefaoununInIsganduuas
»
YOIYAN LAY, (A,) AsaumITaaail

. . .. Aclrl _Asample
%DPPH radical scavenging activity = A— 100

ot

1 Qs 1 i 4 é r
AMIRANAULTIVDITISA28819 Ranweandu 515 w1 Twuas #9ldninmseiu

HouAuns WnsgIw Aduaaslumised 28 hninsganfuuasvosasdledia ldunus
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ludunis endedidudnisdudioyyadassafifies  vesdsayulns  Gynura
auriculata Cass. yoaa0613#1 1.1 (uwauuenda) 5.0000 N3y wazdaetsd 1.2 Quwdusen
ouut) 5.0000 N3 Aauaastuatsedi 29

mamsthdetad 1.1 limsnaness 2 afs nud faeoe 1.1 Sansgandy

uers AANWe1IAAY 515 urTwwes A 0.3588 mAU KAS@15AIUAN (control) UAINT3

[ &

aanduues innue1andy 515 u Tuwas MY 0.4132 maU disvhardanann lusuoalu
1 o w ¥ a aa e 1 o 1 A i vow
gas wu eSiFuanisdudseyyadaszafifiey Aillegludledieiinnmanniify 15.80
¢ o l4
nfesyud
v lﬂ' o g n’) T ar l ﬁ' = v
1M 31AI9g197 1.2 lihnmsmaaosd 2 a5s wudt dreeied 1.1 Gansganau

L AANVIIAAYN 515 W THIWAT 1110 0.3445 MAU UAz@15AIVAY (control) AAINTS

]
[y =4

gANALIES ANWETINAY 515 w1 Tuiwas (MR 0.4132 mAU diprhaiasnar Tldwanly
' o o 5 = aaa ia Y oA i 1o
gns wul nledidudnsdudseyyadassafifiey Allegludledrsliauntominy 16.63

wWosisus

! o d o v & = o a0 w | ¥ 4
M9 29 wledidudnsfudioyyndasyAifios voem15A20819 A9 1 (0=2)*

A70019% 1.1 A780199 1.2 U2
1o s %,‘ o g @
5NIATIZH UMD (g) WanN13 Umn (g) WON13

= 4 = '
AUNTISH WAITIEH

)

% NMSYUYI

DPPH 5 15.80 5 16.63 ayyadase

* FEmsiam uaas 13 ludtmsIse
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'R

L d
b

d o & YIR-Y) = o s
ﬂ'l'iH'l!‘lJElﬂ“luﬂn'l'iﬂ‘llﬂEl‘lﬂ!ﬂﬂ"itﬂﬂﬂl'ﬁ AN 2
L4 o & = & 5 { =) ar
ﬂ’li‘H'IL‘}JB%L‘:]‘ﬂmﬂ'liU‘UEltJEliggfl?’JﬂiSﬂWﬁmT ﬂi\iﬁ 2 I@'IULTIU‘]Jﬂ]Jﬂ'IiﬁSfI']UiJWIiﬂ'm

_ 1 ‘g o s r o g o o L) o
AIALNDHRN ADUIHUNAIDYNNTA 5.0000 NTU ua:umunmamwuuﬁa 3.0000 NI

3831907 1W3NA3§1U (Callibration curves)
o = =1 o ) ]
WItNENsazMwINATTIUAsALUNadIduY 10, 20, 40, 60 uaz 80 HAON 1 lilvh
] o 5 y A Iy w1 2 o
Ufisnvaisazars DPPH anuuldinsesanlnIns InTaliinediamnisganduuashniy

812AuA 515 W1 THUAT A9915199 30 uaznIwh 14

M99 30 MNSAANIUUAIVBIAITAZAWIATFIUNIAUNATAN NANUTUTUAN 7 g

dd o o & = 2o~ ¥4
nledudmsdussoyyadassAniey Asen 2

a¥afi 2
ATANNGAN
AU ppm) | Ainsgandunas innwen | wedidudmsdudieyyadass
Adu 515 W1 TuwAS (AU) ANHIDY
(Aot B ) (A ~Asange ) (A 1100
10 0.0054 3.23
20 0.0147 8.80
40 0.0387 23.17
60 0.0601 35.99
RO 0.0891 53.35
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11005 MaAsIuh 1d1nmsnaaes Tasaumsflamny y= 0.0012x - 0.0083

AIMIGANAUUES DPPH a3 2
0.1 7

0.09 I y =0.0012x - 0.0083
0.08 R? = 0.9961

0.07
0.06 -
0.05 -
0.04
0.03 }
0.02
0.01 w
0

0

T T T T

20 4an AN BO 100
AWdUYU (ppm)

- a = a1 -
NN 14 ﬂ‘ﬂﬂll‘lﬂiﬂ‘l‘uﬂiﬂuﬂﬂﬂﬂ (GAE) 54N 2 (3ﬂﬂ1ﬂ15ﬂﬂﬂﬁullﬂq 515 u_‘t[uulﬁi)

r ¥ ]
A9147 31 AINIIYANTUUAIVBINITAIVAY (control) HAZTTIIAIVYN ATIN 2 (n=2)

AMIganiuies InweInau 515 1 Tuuns

M13AIVRY (control) 0.1670
156208199 2.1 0.0532
13708199 2.2 0.0672

d a ¢ o L= s [ YY) L]
ﬂTI“I"i’l!‘IJB‘iI“IiHﬂﬂ1iﬂﬂﬂﬂﬁ%§ynﬂﬁ‘wﬂ‘ﬂ°ﬂlﬂi 'Ilﬂx‘lﬂﬁﬂ'ﬂﬂﬂ'l(’)tﬂ\‘li)]ﬂql'll

]

f i a ] = Qr 5 =
himsdegsfiaialddiuam 2 siia vmuledidudmsdudveyyadassafifey

TagisunumsazasasgIuAIALAAGN

Sdas

o o w ¥ = .
msmmmﬁuﬂagwuﬁmiunmwgaafﬁxﬂwmw (%DPPH radical scavenging

activity) InAINsAANAuIaRisvesmiaet (A ) Tnsfaisuduminisganiuums

sample:

¥
YBIFARILAY, (A ) AsrunIIIearsdl

o . . . . _ Al‘.‘tl'l —Asample
%DPPH radical scavenging activity = ——— 100
cm
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1 (") [] d'. 4 é )
A1MSgANAUIAIYDINIAIEE1 NANWIIAAN 515 W1 Tmwuas a1 nnsou
Woudunsuasg e Fawaasluaisish 30 b imsgandunasusamsdzenns ldunusn
- o o La ) :‘:’ = -] -~
Tuaums ienufeiiduamsdudtoyyadaszififiey  vesfivayulng  Gyura
auriculata Cass. #20019% 2.1 (lunaryweaan) 5.0000 U uazded1efl 2.2 (uwauuons
DULIHTY) 3.0000 Ty AauarasIumsief 12
r ' o ¥ ¥ 1 ar 1 - -
minm3ialeg1eh 2.1 Tiinisnaaesa 2 A5 WU A08197 2.1 HMnsganiy
LENANNINAY 515 W1 Twwas (MIAY 0.0532 mAU U@z 15AUAN (control) TAIN1S
gAnauLaa ANL1IaY 515 w1 Twwas Ay 0.1670 maU Wehmainan lduaaly
) dd o o a Ao Aa 1 ar VoA = 1w
gas wun wlediiuanisdudieyyadaszanmey  Nleyludredielinundomidy 68.17
& o o
BIRHE AT
a F " d‘ o g z L - 1 d‘. « 1
1NNAIe1e7 2.2 Tihnisnasesd 2 ass wua drodiei 2.1 Tamsganiu
(e ARNEMAAN 515 I TwNAs 1910 0.0672 mAU  1aza1sAIUAN (control) LAINIS
gANAuua Annuenandu 515 w1 luwas Ity 0.1670 mAU diehmdenaid ldmamly
1 o o o ar g; = A A ] Qr ] - = |
795 wun Wediuanisdugieyyadassanfiey Nioglualesalinundnniy 59.79
¢ o &
nlosud

=

= ¢ d o o ¥ aa o 1 ¥ A
A1319N 32 Wodiaudams duaioyyadassANNIOY Y04 15AIDEN ASIH 2 (n=2)*

@208197 2.1 #708199 2.2 ATl
ﬂ.ﬁ 4 g Y g a
AINWATIZH UINUD (g) WAy Umun (g) HANS
- r'd - &
UATIEH NATIEH
DPPH 5 68.17 3 59.79 %NS 88U
PYYaDAIT

* TEmsimvaa uane 13 u3sn59%e
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= G o s
agﬂumzamsmnamnw

Tsnwmnu dusamnannusiu uazmsinnzianludeage Iswauheady

(=] o @ oo = o e = o o oan "o '

TsmumnunianudusuisvanmassafiioonFudiuiiilgaser vsenSenn

o 2‘/ 4 o o 3
“oxidative stress” fd1y msuauRvanguaudimusallunsSoviTsauimaula [28,29]
= - = o s

msunlshivess Tomrelumsdueyyadase (antioxidant) [30]

. . o o o f Ao A & a Qe ) o 4

Lutein 8¢ zeaxanthin Seifluensualsfivesd Allmes wallguaudeilesnumeadg

L ?v’ o =

nnmsavee ezl vioensady 1sinin lagna linymsnaaesludidnlud

@2 311 T51097097 Astaxanthin  (Fuershifidriunslunisdiueyyadase (antioxidant)

=

=) = 1 1 Y L4 o . b,
WAn13diu 8 69 500 11 TunazyeilesduradeInnisgniiia1uda oxidative damage
b4

A a - @ 1 Bl s 3 o a oA
LuﬂQﬂ'lﬂiJ'igﬂUu']ﬂ']ﬂﬁlulﬁﬂﬂqq ﬂ'ﬂﬂ‘ﬂuulﬂnﬂ'ﬁu’liJ’lqlsﬁnJuﬂ']ﬁ'lﬁLﬁﬁnl“ﬂqmﬂ’]“iuﬁﬂ']u

Usema wumuss sy ludaazine dludu [32,33,34,35]

-

" ' o : ar b
Tomonori Nagao MazAME 1731097171 catechin 1NIAT0IAY 01919 Hosdu Tsnau

¥ ]
o ar

uagmuguseavvesd luInadu lddudaduihaialuben wion3ona1 hemoglobin AlC
w3o HbalC ITszaud ludihefiih lsmumnusiiafides Fudannmsfisranonia
augu lifivsmensnnudeans [36]

Savitree Mongkolsilp uazamz 1a51eminmslsgnevfuednsulinnududu
g9 sellnuautalumsdueyyadassga wennmiv 145 wanifesuaisua lsfused ua
AT (ascorbic acid) MIAVAULR Iun1sAWBYYadasE [37,38]

aisuadail 18vnrs@nura1sd iy 14un @15 Catechin, @15 Lutein, @15 Beta-
carotene, @013 Zeaxanthin, WAL T3 Astaxanthin ﬁnn'ﬁwuu"lws Gynura auriculata Cass. ;ibi'w‘l
U190 MuanueInis sunedunse samtamealni Tamihvayu lnsdanarnneiou
fludied1914 4 dedrs 1un

Fo6197i 1.1 e lunarusenaavesiiey'Ins Gynura auriculata Cass.

Mot 1.2 e lunanveaiiouudaveafivayu'Ins Gynura auriculata Cass,
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asasaseialunauseaiouuts fuiu msarafioiiafiouuds TS navosms
Catechin ¥1NAAISHAAAIDGTA

2. WL ImEs Lutein usiedhadi 1.1 Auwauseaaa), feded 1.2 (luwauves

BULAY), A180197 2.1 (uae) uazdeonad 2.2 usuuia) My 28.50, 9.47, 6.60, 4ag 3.65
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mg/kg MUAFY AHANIINAADY uaRIsatanuN luasanaae l unaugATAlias
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£ ¥ & L] X
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= 1 o) = 1 N
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= g = =
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