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Abstract

Objectives: This study was to investigate the various antioxidant activities and analyzed the
active compounds in four condensed juices from flower, stem, leaf, and mix of Vernonia cinerea
(VC) Less.

Methods: Raw fresh VC was cleaned and separated to flower, stem, leaf and mix all, then
heated until dry in oven. 20 gram of each was mixed with clean water (390 ml) and boiled until water
evaporated to 130 ml (condensed juice). Condensed juices from flower, stem, leaf and mix all were
tested their antioxidant activities with ABTS decolorization, Nitric oxide scavenging, Hydroxyl
radical scavenging, Superoxide radical Scavenging, and nitrite content with a spectrophotometer.
Each juices were analyzed their active compounds, Total phenolics, Catechin (Catechin-C,
Epicatechin-EC, Epigallocatechin gallate-EGCG, Epigallocatechin-EGC and Epicatechin gallate-
ECG), Flavonoid (Kaempferol, Quercetin, Myricetin), Isoflavone (Daidzin, Genistin) by high
performance liquid chromatography (HPLC).

Results: Condense juice from leaves had the highest anti-oxidant activity by scavenging
ABTS radical (10.40 £ 0.32 mg/130 ml), but from flowers (3.56 + 0.23 mg/130 ml), mix (2.23 +£0.12
mg/130 ml) and stems (0.96 + 0.11 mg/130 ml) were lower. In nitric oxide scavenging, stem juice
showed higher activity (60.10 + 4.78%) compared to from flower (55.05 + 3.2%), leaf (45.45 +
5.12%) and mix (42.32 + 3.24%). Hydroxyl radical scavenging, mix juice had higher activity (39.24 +
2.11%) compared to juices from flower (35.69 + 1.23%), leaf (32.28 + 1.99%) and stem juices (17.97
+ 1.9%). Superoxide radical scavenging, juices from flower and stem had better activity (42.86 =+
3.2%, 42.86 + 4.7%), compared to from mix (28.57 + 3.2%) and leaf parts (14.28 + 5.12%). For the
active compounds, in 130 ml of juice from leaf had the highest total phenolics (1,579.9 + 13.4 nug),
compared to juices from mix (971.81 + 33.1 pg), flower (674.0 £ 21.2 pg), and stem (364 + 10.9 ug).
Catechin content, juice from flower had higher total catechin (101.85 mg with C > EC), compared to
juices from leaf (91.38 mg with EC > C > EGC > EGCG, ECG), mix (78.03 mg with C > EC >
EGCG > EGC > ECG) and stem (18.53 mg with EC > C > EGCG > EGC). Flavonoid content in all
juices (130 ml), no any flavonoids’ peaks from flower juice, whereas from stem showed only
Myricetin (130.65 + 5.23 ug) as same as from leaf juice (88.19 + 8.45 ug) that contained high
concentration of Kaempferol (52.21 + 3.12 ug) and Quercetin (312.56 + 6.34 pug). But in juice from
mix had Kaempferol (45.83 + 6.87 ug), Quercetin (240.74 + 9.45 ug) and Myricetin (78.39 + 3.55 pg)
respectively. For Isoflavone in 130 ml of all juices, Daidzin was found in leaf juice (50.87 + 2.3 mg)

compared to juices from flower (27.29 + 1.23 mg), stem (13.36 + 2.12 mg), and mix (9.49 + 1.99 mg).



Moreover, Genistin in the leaf juice was higher (80.51 + 2.34 mg) than in mix (30.49 £ 1.34 mg),
flower (39.43 + 1.56 mg) and stem (9.42 + 1.89 mg). Finally, in 130 ml of juice from flower had the
nitrite (1.04 £ 0.06 pg) higher than from stem (0.93 +0.02 pg), mix (0.84 = 0.08 pg), and leaf (0.47 +

0.06 pg) respectively.
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THABUIALITMIANYT (Methodology)

1. gunsaazasindl
1.1. Spectrophotometer §' 1 GENESYS 10S VIS (England)
1.2. High Performance Liquid Chromatography (HPLC) 4411 UV-Vis detector éu 1100 (Hewlett-
Packard, Germany) 1990-1997 Hewlett-Packard License Software Analysis
1.3. Reversed Phase C18 HPLC Column (Water, USA)
1.4. Potassium persulfate (Merk, Germany)
1.5.2,2"-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid)(ABTS) (Sigma, Chemical Co, USA)
1.6. Potassium di-hydrogen phosphate (KH,PO, ) (BDH Prolabo®, Belgium)
1.7. Di-potassium monohydrogen phosphae (K,HPO, ) (BDH Prolabo®, Belgium)
1.8. Sodium dihydrogen orthophoate (NaH,PO,) (Ajax Finechem Pty. LTd (New Zealand)
1.9. Hydrogen peroxide (30%)(Merck, Germany)
1.10. Horseradish peroxidase (HRP) (Sigma, Chemical Co, USA)
1.11. Hypoxanthine (Sigma, Chemical Co, USA)
1.12. Xanthine oxidase (Sigma, Chemical Co, USA)
1.13. Nitro blue tetrazolium NBT (Sigma, Chemical Co, USA)
1.14. 2-Deoxy-D-ribose (Sigma, Chemical Co, USA)
1.15. Tron (III) perchlorate (FeCl,) (Sigma-Aldrich, Chemical Co, USA)
1.16. L-ascorbic acid (Sigma, Chemical Co, USA)
1.17. Thiobarbituric acid (TBA) (Sigma, Chemical Co, USA)
1.18. Tricholoacetic acid (TCA) (Sigma, Chemical Co, USA)
1.19. Sodium nitroprusside (SNP) (Sigma-Aldrich, Chemical Co, USA)
1.20. Sulfanilamide (Sigma-Aldrich, Chemical Co, USA)
1.21. Naphthyletylenediamine dihydrochloride (NED) (Sigma-Aldrich, Chemical Co, USA)
1.22. Sodium carbonate (Na,CO, ) (Merck, Germany)
1.23. Gallic acid (Sigma-Aldrich, Chemical Co, USA)
1.24. Folin-Ciocalteu (Sigma-Aldrich, Chemical Co, USA)
1.25. Ortho-Phosphoric acid (85%) (Merck, Germany)
1.26. Methanol (HPLC) (Lab-Scan, Thailand)
1.27. Acetonitrite (HPLC) (RCI-LAB-SCAN, Thailand)

1.28. Ethyl acetate (Merck, Germany)
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1.29. Glacial Acetic acid (Merch, Germany)

1.30. Catechin (Sigma, Chemical Co, USA)

1.31. Epicatechin gallate (ECG) (Sigma, Chemical Co, USA)
1.32. Epicatechin (EC) (Sigma, Chemical Co, USA)

1.33. Epigallocatechin gallate (EGCG) (Sigma, Chemical Co, USA)
1.34. Epigallocatechin (EGC) (Sigma, Chemical Co, USA)
1.35. Myricetin (Sigma, Chemical Co, USA)

1.36. Quercetin (Sigma, Chemical Co, USA)

1.37. Daidzin (Sigma, Chemical Co, USA)

1.38. Kaempferol (Sigma, Chemical Co, USA)

1.39. Genistin (Sigma, Chemical Co, USA)

2. maanaayuIwsvghasnund

0o v ) 42 L Y A ° v v & :
‘L!W]‘L!‘ViilJuW]’E)ﬂ“llWQVISIJHGHZJWHﬁﬂJUWWﬂa@ﬂﬁﬁWE a1 vazela uenoenilu aiu

a

2 s g 2L g 2 Z o !
AN Gl‘ll ﬁ'm AN UNIHUA wmﬂu%umﬂq g1lszana 1 14 mﬂuummamﬁ'aﬁ@mwnu 50-

Q U

'
[ S A @

3 < &
80 f]\iﬁ']!“lfal%f_lﬁ fﬂuﬂizmuﬁ}i LL'L%}’JlﬂllUl’ﬂuﬂ1%“$U§5ﬂﬂm"n‘ﬂﬂﬁ'ﬁﬂuﬂ'ﬂﬂ%u

a v . ' v )
31]‘" 2. LFAANHTYIADNUTI NMTUINTIUAN uazmmmmﬂu@au
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~ o : 1 Y o v Ay A Y
qi.‘IJWl 3. UEANANYUETIUANG "lﬂllﬂ AN MUHIBAY taz luNeuLr A

' P v
3. ﬂ]i!ﬂ%ﬂuﬁ‘li lﬁ@ﬂﬂﬁ@ﬂq%ﬁ%’]ﬂﬁ’liﬁﬂﬂﬁlﬂdﬁfJil
£y H A 1 ] a

Ilﬂmﬂ“lluﬁﬂlm 2 Tﬂﬂl!ﬁagll‘]_lllﬂgw’]w’]uﬂ'lilﬂﬂj Iﬂﬂ
@ (% @ @ v A 9 ¥
WINN1TANA 20 NIV mﬂﬂ%@ﬂ%i‘lflllmu UD 2 aﬂuu1
9 Aa A a 3 A <
39U 390 Y LAYIVULVIAD U 130 oy i’JllHJ‘L! 4

A19819

Y
sUf 4. uanInsRgIMaIAENY17

D

Qd k4 a vy as R as
4. manaaeugNElumsmueyyadaszlurasanaasy AI8ITANYING 4 75
n. ABTS decolorization method (Re, 1999) Tasmser31901yadaszain ABTS a2y
@ 9 . < o 9 A a A A
AINTZAU Potassium persulfate 11uIa1 12 52 Tus 9z ladvesasoyyadaszaiia ABTS+ Nidien
v v E A a o 1y Zyy Y o o A
auiludy MnuuIhnsReINmITeyyadaszainani 131szq udnihliianinsganau
A A LN A A ' A °
wEaiE WA 734 1 Tuwas laaunde 0.7 ¥50g521919 0.68-0.72 oIziMInagow
£ ¥ @ 1 a 1 Aa aa a
gniveuhana laazies sudisoyyaddszNimovwdrtedulutSue 0.990 addns uduau
9°1 [ Y A a 3’; [ A A I
Wanaan aen mu luwse waw TuilSua 10 Tulasaas niudasinmsganaunasianaaiy
na1 3w udhimsmsasimsanasvesnInsganauuaInouIi (AA/min) iArdanaIves
3o’ [ 1 a = [ J . Y a A a a A Y
hanauaazata TSeuiounun AA/min vesmsdveyyadaszasgIune Indud ud

Y g [ 4 F)
uaraanalSesumeududulTina 130 3% vonianan 1da1n aon Mu lursonaw
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9. Nitric oxide scavenging assay (Sumanont et al., 2004) Tasmsauianan ldantiuney
# 3 S 100 Tulasaas asluaisazars Sodium nitroprusside (SNP) (100 Haa uaais) lu

a

SA585 2 Y .. . ¥ 2 yyd o
Ysum 500 Hadans Fuiluasadie Nitric oxide 31n1iuasne liNguugd 25 esaniumnal 180
4 a =Y a Qy { I
WA ensunatANaIsaza1s Sulfanilamide (1 %) w3 500 luTnsans nelilunsiadlu
a1 10 W9 uduauasazay Naphthyletylenediamine dihydrochloride (NED) (0.1%) UIY
a F) 3’, AaA = = o Aa Q(S) a
500 luTasaas udrasluiia wiu 10 A vinlunasalalimsananiignsdiueyyadaszuin
< o .. . o o
nazsi 17T s Nitric oxide Turiaoanaastanas Tagazi lidiieneas uazansonsiaiala
A @ A A A v ¥ 2 Y
1A39ITANIIRANAUUEINTINNNVB1IAAY 540 W1 TS naaananIsduduiluiosay Tag
= U d‘ = 901 2
ieuisunuvasai ludihanalag
f1. Superoxide radical scavenging assay (Nakamura et al, 1998) 1HgMANN1TNINIUUDY
L4 . . o Y . Y I . = 1 a
tou a3} Xanthine oxidase 141591 1% Hypoxanthine 1131 Xanthine naziinsiaseoyyaddasy
a % o aan o %1 a YR
%1ia Superoxide radical 80NN Fevzawnsa lihgasennuars NBT Tadiitu azamsatanm
A A Y A A a @ VoA A 9
msganaunasi 1dreanuenaauudsd 560 Tuwas mnAvasaedeimson 3 lude 3
4 4
yhmsnageu Minligns lumsihaie i ldinadaaas ildnsunasdledaligns lums
Ma1goYYadaILYiUA Superoxide  radical HUIBY  ITMINAGLY lagnIsianaIsazaly
Hypoxanthine (1.1 mM) 760 1u1a58a3, NBT (300 uM) 100 luTnsans, daee19 100 lulnsans
4 a g’/ o v W 1
waztou lyil Xanthine Oxidase (2 U/ml) 40 Tulasans viniuriinsasivinensinmsasuuiag
' ! 3 o ! . o
Yopammaganauuean 560 wiluwas Wuszeznar 6 wid ildldar Aa/min ims
= £ o a = @ A n 9 a o 1 a g 9
nfieuieugns lumsiaiseyyadasy Tasmsiieunuvasan luldauasareds Amiluies
ATYDINITNIANY
3. Hydroxyl radical scavenging assay (Schleriser et al., 2002) Tagodonanmsaiieans
ﬂialu”aaﬁ F2UIUA Hydroxyl radical @91} 2852 UUNS $ﬂ®°ﬂﬁl’f]ﬂ Deoxyribose, FeCl,, Ascorbic acid, H,O,
o 1 A A vy 9 g o o ) Ay v
wazaIaeg1enws o 13198 u :niuegiimsasiaiaasaile TBA luaninnsa nlaoinms
Y A ad = ~ o Yya Ao A o A YA 1
Auigungln 80 asrmwaTod wiu 20 WA azh IdiRadsuyniamsganauuesldnasnnu
d‘ a % ] ) Yya A d‘ = (% d‘ 1 Y a
8179aU 532 W Tuwes mMnAYEIa10619 azih Idinadsuyanas wenlFeuieunun lulamu
FBmsnaaey Taominguaisazats KH,PO, (100 mM) lutfSunar 200 luTnsans, Deoxyribose
(15 mM) 200 luTnsans, FeCl, (500 uM) 100 'luTnsans, H,0, (10 mM) 100 luTnsaas uaz
Y

#190619 100 TuTasaas amiunald 1 ¥27ue udrduduasazars (1%) TBA uag (2.8%) TCA

=

1 Aa Aaa o 9 a = I = Y =K o [ |
YWAL 1 Uaaang uWhlﬂ@lﬁJ‘ﬂ@ﬂ‘!ﬁﬂﬂJ 80 ovAusaFed (Uual 20 un ummm"lﬂmmmi

£ U

aanauugesianuenaay 532 wluwas  muindesazlumsiaieoyyadases  Tagms

nFeuneunuvaoan li'ldmy
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5. msAnesnlszneuddalumsania
n. 715Uszneunuealaesan (Total Phenol) @18 Folin-Cioaclteu reagent (Singletion and
. g v A Y 31/ A o a .
Rossi, 1965) Tagmswauiianaf laanduaeuh 3 $1u3u 50 lulnsans asluaisazaie Folin-
. o a ¥ < a L A A ~ Y KX a
Ciocalteu 311431 100 'l Tnsansuaziitnau 1,000 TuTasans naB3lundauu 10 Wi udrvadu
Y Y v [
81582818 Sodium carbonate (20%) 31121 500 M Insans aana 3w 2 $lue Weasunan
° y A A 3 ' ~ A Y R o 1 Y A
W lduesnianuEa 10,000 souasT WU 3 WA HAITANTIMVUNIATIVIAAIMIRANTY
A A o o . ¥ o A
HEINFWNANVO1IAAY 765 U1 TUNAT 1M TAIUINYT UV Total phenolic Tuihana 130 &
TagmsfFouieunuaIsunI§Iu Gallic acid (1.0 -125.0 luTasny)
a 4 v
U, WATIEALENE13152NOUNYUEIS Catechin (EGC, C, EGCG, EC, 1ay ECG) Ing HPLC-
o 4
UV (Bronner 1998) Tagldmaduii RP-C18 (25 cm long x 4 mm i.d. and 5 pm particle diameter,
Phenomenex, USA) wazl¥driiazareilseneudie water/acetonitrite/methanol/ethyl
Y ] v
acetate/glacial acetic acid (89:6:1:3:1 vAAA/NY) HAZAIBATINT 1aveAUnT0IN 0.7 Haaaasas i
@15 Catechin HAAZFUAIZYNLINOONIINAUAIWIIAT (Retention time) NTUNIZNAINITAANAULE
d' =Y . 1 a %} d' o =1 @ 1
N 280 W1 Twwas YSua Catechin taazyialuduned semuin laemsSeuneunuains
AANAULAIVOIATNINTYIUUAAZFUAND Catechin-C, Epicatechin-EC, Epigallocatechin gallate-
EGCG, Epicatechin gallate-ECG 1182 Epigallocatechin-EGC (100-3.12 pg/ml) @ua1ay
a 4 1 o . 9 1
f. ’Jl,ﬂi”lzmwﬂfﬁiﬂSzﬂ‘ﬂ'}_lﬂquil\lﬂ?]uﬂﬂﬂ (Isoflavone) ( Khoo and Ismail, 2008)"l,mm
Daidzin 1182 Genistin 11M3AATIZHUT UMY High performance Liquid chromatrography
(HPLC) #e TaglFnoduil RP-C18 (25 cm long x 4 mm id. and 5 um particle diameter,
Phenomenex, USA) Gl%’ﬁ’;ﬁmzmﬂﬁa Acetonitrite: Methanol: 0.2 Ammonium acetate buffer (pH
9 1
4.6) (10:50:40, v:v:v) 8031M3 Inia 1.0 Jadansaeui TagensniaedazgnuenaondIniui 260
%1 d' o =) 7 1 =
W Tuwas UJ3unal Isoflavone TuiluAgazmuIm IasmsnlssumeunuaINsganauLauedais
WNTTIULABZFIUA AD Daidzin 110¢ Genistin (200-3.12 pg/ml)
a J 1 o . 9 1
3. ’JmﬁwwLgﬂﬂﬁﬁﬂizﬂauﬂquWﬂnuaﬂﬂ (Flavonoid) (Tokusoglu et al, 2003) 1dun
Quercetin, Kaempferol, Myricetin a1 High-Performance Liquid Chromatography (HPLC) @18 RP-
C18 (25 cm long x 4 mm i.d. and 5 pm particle diameter, Phenomenex, USA) l¥dvihazarene
Acetonitrite (25%) 118 0.025 mM NaH,PO, (75%) (pH 2.4) da31ms3lna 1.2 dadansaeuni
] ' M v
Tage3NIaeI9zQNIeNddnIINNUN 266 W1 Tuwas USuar Flavonoid Tusiungiziuialay
MafSeusuiuAINIgANAULTIVOIAITHIATFIULAAZ A Quercetin, Kaempferol, Myricetin

(200-3.12 pg/ml)
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9 v
o o A

a 4 o v . qe
(‘Viiﬂﬂﬂ’i‘iﬂ M5 AATIZHNT Flavonoid ag Isoflavone 32111 UABITIUIU 25 FF WeUNU Acidified

a

° o { I 1 )
Methanol 1% HCI 914794 25 && uagyiin1s reflux Qi 70 9 1uiual 2 ¥u.noutiu
A51979)
a 4 [ (% o
2. MIAATIZHMET Sodium nitrate 1ABDINEANTATIVIARIY Giress reagent Tasnsi
1562981913111 100 TuTAsans ua1s Sulfanilamide ttag NED 0819a 500 1uIasans ang
. . o aan IR = (% 9 d' (% A d' 1
Sodium nitrate 9z AT UFTLINIE dsoaTInTaldinTesianisganaundIngg
AMNE1IAAY 540 U TUNAT USUUaT Sodium nitrate TuaNI@I08 199z AUIN TaelS e

(% . . {a M Y
AUTITUINTIIU Sodium nitrate Nnszila

a < aa
6. MIUATITHNITDNA
o I ~ % 1 @ % [] a A 9 a 4
mmmsamw”lﬁ‘ﬁlmmazmuﬂmmmefm 4 YUAND ABDN NIU Gl‘ULLZWINﬁiJ U1IIATICH A

LANANAUNIIEDARY Independent T-test (SPSS Version, 16)



NaN1SANY (Results)

AoUN 1. HaUBIANIANAIUNINTHOYNADAIZ (Antioxidant activity) HUDIRE?

13
1.1. gnslumsiageyyadaszyiia ABTs  radical

£ g

g2 ¥

=I_

Sg 71

el

U.-

;?_ 5 -

Lo #

e 4_

c o

<E

2 3 #
5 -
1‘ ,_';‘
0' T T

Flower Stem Leaf Mix

D

'd

sUft 5. nslifSeufeugnslumsdueuyadase (Antioxidant capacity) 52HINETANAAIE)
A9 ABN (flower) MU (stem) 11 (leaf) tazHay (mix) TWUTua 130 FF & #, p < 0.001 ooy

AUE30U 1Az £ p < 0.05 1WTeuMeuiuAm)
d’ =~ a(ﬂl a 1 [ 1 g [ d‘ Y = a(
Taaienlseuieugniaueyyaddszszninamsananud ianan laeinluzligns

Y Y

Tag32ugaqa (10.40 + 0.32 Uaany) 599890170 WIAnAINADN (3.56 + 0.23 Haaniu) Wdna

INWAN (2.23 +0.12 Taansu) LazianaaINiIu (0.96 + 0.11 Haansu)
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v
U a

c: U a a Jd
1.2. qﬂﬂumiﬂnmagy’aaaswuﬂ"lumnaen"lmﬂ (Nitric oxide scavenging)

70

#H# T

&
=
L

NO scavenging (%)
=] & 2

]
(=]
1

10

Flower Stem Leaf Mix

gﬂ‘ﬁ 6. ninlBeudogns lumsdudimsifaeuyadaszyialuainesnlsd (Nitic
oxide scavenging) i%ﬂd1iﬁ1iﬁﬁﬂ¢hﬂ"}ﬁﬁ) A9nN (flower) M (stem) 11 (leaf) agWay (mix) (# #,
p<0.001 fSeuneunulutaswew)

TagaInmMsANEIND I ﬁmﬁ”ﬂmﬂdauﬁ'm%mmam‘i’m}zﬁﬁ’nmﬁqs’n (60.10 + 4.78%)

599291170 ADN (55.05 + 3.2%), 1 (45.45 + 5.12%) agHay (42.32 + 3.24%) Aua1ay
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v
U a

1.3. qndlumsdudseyyadaszriialansenda (Hydroxyl radical scavenging)

50
##
40 - o .
2
g
B 30
| =
Q
-
o
@
2] T
o
10
D = T ‘I
Flower Stem Leaf Mix

a = £ o & a a a a J¢
s 7. nsulnlSeufeugnslumsdudimanaoyyaddszatialeasondas (Hydroxyl
radical scavenging) 5314’51@?(15?(5}91@'13“]58 A9nN (flower) A (stem) 1 (leaf) ttazHaY (mix) (# #,
p < 0.001 WFeuMeuiuAIm)
= v ¥ o Ayy = 1 . a £ o Yt A
ANNITANHINDIN u’lﬁﬂﬂﬂhlﬂﬁ]'lﬂﬂ'ﬁlﬂﬂ?ﬁﬂul}‘lﬁﬂ (mix) i]zm]“l/lﬂ‘tmﬁmmﬂ”lﬂﬂmjﬂ

(39.24 £ 2.11%) 5990910170 ADN (35.69 = 1.23%), 11 (32.28 + 1.99%) HayM (17.97 £ 1.9%)

AUAAY
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Qe

a a

Qd U d d
L4. gnBlumsiiugieyyadaszyHaglesean]ua (Superoxide radical

Y

scavenging)
60
50 -
44 *f[#
A
o
=
:cn #
2 301 T
[1]
[ 5]
;]
"~
O 20 -
10
u = L) 1|
Flower Stem Leaf Mix
H = Q’{ 1 3’; a a a 4
gﬂ‘ﬁ 8. ﬂ'i”l‘l/\ll‘]ﬁ‘EJ‘]JL‘V]EJ‘UE]TI‘EGlumiEJiJENmiLﬂﬂﬂuyaﬂﬁiz‘ﬁuﬂ?ﬂlﬂﬂiﬂﬂﬂll“]fﬁ

(Superoxide radical scavenging) 35143'1%113?{5@@1'1@5]% a0n (flower) fu (stem) 11 (leaf) 1@
Wery (mix) (##, p < 0.001 Lae #, p< 0.01 tSeuneunuly)
Tagluaiuvesaonuaziuarligns Indifeenufie 42.86 + 3.2%, 42.86 + 4.7% laglu

davvenanazIngnTs090911 (28.57 + 3.2%) taz ludiga (14.28 + 5.12%)
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a = J . Y] a
AOUN 2. Nﬁﬂ15ﬂﬂ‘]&l]ﬁ]‘§ﬂ\‘lﬂﬂ§$ﬂ@ﬂ (Active compound) Gluﬁ]ﬁﬂﬂﬂ!ﬂ]lllﬂﬂﬁ]

2.1. ﬂ‘%mmmm Total Phenolics

1800
1600 -
1400 -
1200 -
1000 -
800 - #

Total Phenolics
(ng Gallic acid / ml)

400 -

200 -

o -

Flower Stem Leaf Mix
51U 9. AslulFeuieuiSunaveaans Total Phenolics3 eI anan1a9fie aon (flower) M

(stem) 11 (leaf) uazwery (mix) U151 F%

TaguaauiluiSinavesas Gallic acid luthara 1 iaaaas @ &) @i ldanms@enlu
diuvedly velfSuna Total phenolic qaﬁqﬂ (15799 + 13.4 luIasnsy) 509291170 HAW
971.81 +33.1 luTasnsy) aon (674.0 + 21.2 Tulasnsu) Lmzﬁ’mﬁﬁqﬂ (364 + 10.9 luTasn3y)

(##, p<0.001 1Az # p < 0.05 Feuieuiumu)



2.2. 33484 Catechin Tuansanamy

M9 1. 1dad5u1U09a15 Catechin; Catechin-C, Epicatechin-EC, Epigallocatechin gallate-

EGCG, Epicatechin gallate-ECG ttag Epigallocatechin-EGC) Tuenseanay ﬁ@@hﬂ@]

mMIana C EC EGCG EGC ECG
(130 &%) (Haansuy) (Hadanswy) (Haansuy) (Hadnsy) (Haansy)
AN 68.59+3.23 33.26+4.22 - - -
fgl}TL! 481 +£2.12 12.03 +3.67 1.54 +£2.54 0.15+0.08 -
11 22.85+4.23 41.80+2.10 725+ 1.65 18.64 + 1.44 0.84 +0.08
WET 31.75+3.32 29.90 +£2.27 3.74 +1.08 12.01 +£2.11 0.629 +0.07

A ~ v H o 4 ~ Y] g ~
Tasonfseueuuarlihanaonlutazanaunavua 3ziUsenpUAaTNINUA 1agazll

311a1 Catechin 11ag Epicatechin g4 t1azN1/311v99 EGC, EGCG Hag ECG anadnuaiall

2.3. 334 Flavonoids luansananiag

M3 2. uaal5uveses Flavonoid (Kaempferol, Quercetin 1482 Myricetin)

FUAVOIATANA Kaempferol Quercetin Myricetin
(130 & ) (luTasnsu) (luTagnsu) (luTagnsu)
AoN - - -
Au - - 130.65 + 5.23
11 52.21+£3.12 312.56 £6.34 88.19 + 8.45
WET 45.83 +£6.87 240.74 +£9.45 78.39 £3.55

2 k4 1] 9OI U g’) |2
nmsaneassdnuNluihantananaunivyasztlsua

Quercetin,

Myricetin U0

1 o { %’ [ 3’4 { 1 1 Y
Kaempferol t5udednunnyluly Tasluhanannlussisnsnainuangannmanun ualunu

4 Y 9 f 901 o
WULHBIENT Myricetin_ Won1NH 91nMsanpasel lunueasdsznevlagluihanavinaen
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2.4. 13244 Isoflavone Tuasananiag

/// Daidzin #1?

Genistin

H*
*

50 -

40 - -

30 -

Concentration (mg/ 130 ml)

20 -

10 - -

o 7 %

Flower Stem Leaf Mix

Ay

517 10. n5lfTeueut/sunavesans Isoflavones (Daidzin 11a% Genistin) 5EHINNETANANGE

U

A

v ADN (flower) MU (stem) 11 (leaf) tagMay (mix) Tu5uar 130 % TasuaauiuyTmaves
@15 Gallic acid  Twiharia 13053 wuth Daidzin sefBmmmniigalushanly (50.87 + 2.3
1aan5Y), 509091170 ABN (27.29 + 1.23 HaanTu) MU (13.36 + 2.12 TAANTY) tas Wery (9.49 +
1.99 fiadn3u) daf3ina Genistin xS anniigaluheaiaainly 8051 = 234 Fadnsw)
5999NIAD HAN (3049 + 1.34 Haan3N) Aon (39.43 + 1.56 HAanTy) uaz M (9.42 + 1.89

1aansu) MuUSIFU # 4, p < 0.001 WFeuMeuiuaen MuLazHEL)
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2.5. P3mnaveams lunsn (Nitrate) luansanas o

1.8

=
[ ] L o
1 L L

Nitrite (ug per 130 ml)
=

Flower Stem Leaf Mix

sifi 11, nslSeufeufSinavesas lulasn (Nitrite) sznImsananienfe aon (flower)
A (stem) 10 (leaf) wagway (mix) TuifSuw 130 3@ Taewuilwhanannaenaziisualu
Tasngahiga (1.04 £ 0.06 TuTasn5y) sesasude Wanannau (0.93 +0.02 Tulasnsw) hana

NN (0.84 = 0.08 TuTasnsy) uazanmianaanly (0.47 + 0.06 luIasasy) muddy (## p
<0.01 uaz # p < 0.05 1Wsewneunuly)



a3UwansAny1 (Summary)

masieunghaenua Taeuiseenilu aen du Tuwienausay wuilignidu
ouyasaszIaziiaseengniRuAnA 1L
vhasa (Mix juice) #352noud2010 A waz aen TuaFura 20 nulush 300 & i
Aorumaaiiios 130 & Honaae Feade' Tl

2.1. ABTS radical scavenging wu lu > aen > way > A

2.2. Nitric Oxide scavenging UM A > aen > 1y > Hay

2.3. Hydroxyl radical scavenging WU Hay> aon > 1u > A

2.4. Superoxide radical scavenging WU AN > AU > waw > 1
ﬁww%’umsmﬁ'ﬂizﬂaumqmﬁﬁuﬁmw% Tua5uar 130 3@ azwuNUANNUANA
fugago’llil

3.1. Total Phenolics 9z ga1u 1u > nety > aon > A

3.2. Catechin (C) 92g1u aon > waw > Tu > A

3.3. Epicatechin (EP) 941w aon > wery > lu > Au

3.4. Epogallocatechin gallate (EGCG) %zqﬂu aan > 11U > way > Mu

3.5. Epigallocatechin (EGC) vz galu 1u > waw > asn > A

3.6. Epicatechin gallate (ECG) ﬂz’gﬂu 1u wae aon

3.7. Quercetin qﬂu v > ey

3.8. Myricetin galu fu > lu > wer

3.9. Kaempferol wuqﬂu Tu>wew

3.10. Diadzin 92311 10> aon > waw > Au

3.11. Genistin 3¢g41u lu > warw > aon > fu
dmiuSinavesulasn (Nirite) nuludbidenSine 130 & sxiiBfualy

uazwautios ualuaenuazduszlsum lulasngand dszana 1 lulasnsy
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