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Assessment of Antioxidation activity, anticancer activity and stability of flavonoid-

enriched extracts obtained from Delonix regia (Bojer.) Raf. red flower extract.

Abstract

Cancer is a noncommunicable disease with increasing incidence and mortality rates
both worldwide and in Thailand. Its apparent lack of effective treatments is posing
challenging public health issues. Encouraging research results indicating probable anti-
cancer properties of the Delonix regia flower extract (DRE) have prompted us to
evaluate the feasibility of developing a type of product for future cancer prevention
or treatment. In the present report, using High Performance Liquid Chromatography
(HPLC), we demonstrate in the DRE, the presence of high concentrations of three
identifiable flavonoids, namely rutin 4.15+0.30 % w/w, isoquercitrin 3.04+0.02 %w/w,
and myricetin 2.61+0.01 % w/w respectively while the IC50 of DPPH and ABTS assay
antioxidation activity was 66.88+6.30 pg/ml and 53.65+7.24 pg/ml respectively. Our
cancer cell line studies using the MTT assay demonstrated DREs potent and dose
dependent inhibition of murine leukemia cell line (P-388: 35.28+4.07% of cell viability
remaining), as well as of human breast adenocarcinoma (MCF-7), human cervical
carcinoma (HeLa), human oral cavity carcinoma (KB), and human colon carcinoma (HT-
29) cell lines in that order of magnitude. DRE’s apparent lack of cytotoxicity in 3 normal
cell lines is a rare advantage not usually seen in current antineoplastic agents. Yet
another challenge of the Delonix regia flower extract was its low dissolution rate and
long-term storage stability, issues to be resolved before a future product can be
formulated. Further studies are needed in elucidating other possible molecular anti-

tumor mechanisms.
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1. MIANAAISIINABNANIUNYNNTY

nsiupenmeungrsaiuIued lneiulugiusiou duiaufonguniny wudanhuannuaaiui i
ABNMNUNEIIIINETRRIY 95% ethanol faedin1suinimaceration) Wulaan 24 4alua. nsesansarin

AENTEAIBNTDY Whatmann #a19ntuyinn1sseinemvinazatgliasanaauduiluniernsad solvent-

evaporation auilanwazdumied. waeeintduazyiinig lyophilization uwia 1Ay igannil -20 oeen

Y

WwalGed anizUesiuues

Dried Delonix regia Ground to fine powder Maceration
flower

Filtration

Solvent evaporation and
lyophilization
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2.MINAADUBIAUIENOUN NN NWLARLTD AU

2.1 Ferric chloride test.
nenasazane ferric chloride (FeCly) 1-2 vem adluansainnenmisungs windesrusenaulungy

phenol group AwLANNZABUAUNRIULTLUIBAN

2.2 Shinoda test.
1d magnesium ribbons Tuaisain 2 mL wasantuneansa HCL lWuTW 3 nen mnluarsanadansiu

<

naunalueefasiinnsiUfsud Juddl was v3e dsunaudi(magenta)

2.3 Sodium hydroxide (10%) test.
nenaTanm 3 on adlunszA1ensad Whatman No.1 #deantunren 10% sodium hydroxide 1-2 gn
atluvunenansadn minluansadiailassasiwealanliussazildsududivdonty wazilovllUdes

Téuas UV muen@au 365 nm agiiiunisisodasd 1Weavsadin

2.4 Molisch test.

WEl 2 mL vedansazangansanianeneungs fiu Molisch's reagent (Ol-naphthol aanely ethanol)
s 4-5 vien Turaoanaaed nasliltniu 1hunse sulfuric acid 1 ml 419 Tlwasudnsrasanaass
mﬂmiaﬁ’mﬁﬁwmaw’%aagﬂugﬂ olycoside Iz RntuIwmMUELsETIeTessavesEsaTALAYnTA MINT]

g a a I~ a gj gj
UIRNAUIUIUEII1NALTUANIYNTY

2.5 Dragendorff test.
NuRasaEa1y Dragendorff’'s reagent adluansana 2 mL windasussnmn alkaloid utinufisen

[d = A ¥
ANeENaULUUANTAADIEL

2.6 Foam test.

Wiuansana Uszanu 10 vea adluidindu 10 mlvinsweguazasnglivindansuszan saponin 2

TMAnnasnAgs



2.7 Gelatin test.
nunansarate 2% gelatin 1-2 eaadluansain MnNUINAANITANALNOUYULEAIILDIAUTENBUVDS

VU

3. NMFIATIENUTUIUBIAUTZNOUNIING NLATILTIUTU B
3.1 MyBATIiUsuIiiuedn (Total Phenolic)

Total phenolic contents (TP) vinisuageulagleis Folin-Ciocalteau (FC) colorimetric method [29-
31] Tae pipette 25 pl vesansartaitazanelu ethanol dilduauiu 75 ul indu Tu 96 well-plates,
MERINTUAY 1:1 FC reagent aslu 25 pl incubated luiliin 6 wndl. Asunan Wuasazas 7.5%
Na,CO, 100 ul ¥1m3 incubated Twdifin 90 wifl. phenolic content nsTausunaeedes
microplate reader iAueaAAY 765 nm Ingldansuinsgiufe eallic acd seunaldu gallic acid

equivalents (GAE)/gram dry weight extract.

3.2 MsATIzUsUIunaliueen (Total flavonoid)

Total flavonoid content (TF) ¥1n153LA3129028 microplate spectro-photometry. Wnansana 20 ul
nanAu 60 ul ethanol in 96 well-plates. vt 4 ul vesansazane 10% ALCL uaz 1M
potassium acetate 4 ul sleldansasuintingy 112 ul ¥ily incubated Tufiiia 45 Wit total
flavonoid content NM153nUSINauIEASeY microplate reader firmemadu 415 nm tngldans

mmg’mﬁa quercetin s1e91uRaldu quercetin equivalents (QE)/gram dry weight extract.
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3.3m150ATEUSNaeNa (Total sugar content)

AM53ATIERUS A Ina9x 1938 phenol sulphuric acid assay TnefauUasisan Masuko wazmmy
(2005) [32]. Ingmdnnsiasgvidldnsiufisevemyimaignnsndanindududesdeufize
hydrolysis tewduans 5-hydroxymethylfurfural wdaniy 5-hydroxymethylfurfural agvinUjaseniu
phenol l¢asusznovinaduiiansisaganduuadld wlufanisganduuasiiewndos microplate
reader 14 UV detector fianugiadu 490 nm dasazaneannsgiunglaa lunisinsvbinnsgiu il
Arswivsinanima Tnevhansldansain 600 ul Wisansazans 5% phenol waznsadaiinsndudu 3
ml 913 10 wadt vinsiglidnfusazialisn 30 undl dilviesgiusuaninadenies UV-

spectrophotometry iAu81IAAY 490 nm TnetiguiunIMuITAIFIVVEY glucose

34 TElaslnnswuuvearaiaussauee (high performance liquid chromatography)

2N1TIATIERAIBLATES HPLC-DAD 9198995115310 Chaemsawang[33] vn13dn Aae3s gradient
14 mobile phase 1% acetic acid (solvent A) : acetonitrile (solvent B), flow rate 0.7 ml/min (table1)
Wen1UIuna flavonoid wrayila luansadanenmisunglss Weuduansuisegiuraliuesn vile

FIN99)

#5797 1. Gradient condition for HPLC analysis of the Delonix regia flower extract.

Time(min) Pump A: 19%Acetic acid Pump B: Acetonitrile
0 90 10
28 60 40
39 40 60
50 10 90
55 90 10




3.5 Fourier transform infrared spectroscopy
nsiasziansataiieigaiiondnualiazesrusznauileswume IR spectrum lngldii e

ATR probe Tun15152939 ¥N153ATIZRNAINEMIAGUASLS 500 83 4,000 cm™

4. MINAABULVSAUBULATHTY
4.1 DPPH assay

MMsaratgansananenmaunglsame methanol wasnniuhasaiafiazaisls megeunisiu

a1 v A

punadaszlngly 2,2-diphenyl-1- picrylhydrazyl (DPPH) ?iaLﬁumiawaaaizmamq mﬂmiaﬂmmqm‘ﬁg

1Y

e

eyyadasTIzinnsiuBianaseuvesans DPPH viliiAansiasudandihadudvaes 35ns
AN Stankovic et.al [34] Tagvinnseseuasazae 0.1 mM DPPH solution fieni1sazaiy DPPH
1.97 mg Tu 50 ml methanol 3n1suageuyinnslaans@ang1s 100 ul Tu 96 well plates L#u DPPH
100 ul Incubate lufifin 30 minutes ﬁqmwgﬁﬁaa A28 microplate reader ANLE1IARY 520

nm.

%Inhibition was calculated following the equation = ((Abs_Control-Abs_sample)/Abs_control )x100

4.2 ABTS assay

imsnsguaNTarageuyadasy ABTS laun15vuisensening 14 mM ABTS A potassium
persulfate HeBlufidmfunan 12 Falus iowmdeniliindu ABTS+ Faldnvailuansazaned
T Fawseuasavats ABTS ¥hnsts ABTS 360.23 me avangluthuduusunnsliasu 50 ml w3ew
d1savans 4.9 mM potassium persulfate Taeda 66.23 mg azagluiuuusumsiviasu 50 ml we
ansavanevs 2 ludnsiau 1:1, 1l incubate Tuiidln 16 $aluadiielfiAndu ABTS+ 1oansansazane
ABTS+ 1:50 U methanol 19l abs 0.1 - 0.7. ndsaniu pipette ansfaegne 100 ul ldadlu 96 well
plates, uazansazats ABTS+ 100 ul 1l incubating 6 w17l SiAsnzvideiades microplate reader

AMUYIIAAL 734 nm

%Inhibition was calculated following the equation = ((Abs_Control-Abs_sample)/Abs_control )x100
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5.Cells cytotoxcicity ag Anticancer activity

AT nAaUILYNUINLGLY neldan1ie 37 °C, 5% CO2 uayynsiaguemis nn 3 Ju v

N13 sub-culture WA 3 - 4 Tu MY @15azane 0.25% trypsin-0.04% EDTA
wadiliveaeuanuiuiiuieds MTT assay uwarUszifiuneldndesganssmd Inverted microscope
fievail

- Human colon carcinoma (HT-29)

- Human oral cavity carcinoma (KB)

- Human breast adenocarcinoma (MCF-7)

- Murine leukemia (P-388)

- Human cervical carcinoma (Hel.a)

- Human hepatocarcinoma (HepG2)

- African green monkey kidney fibroblast (Vero)

- Mouse cutaneous connective tissue (L929)

- Human keratinocyte immortal cell (HaCat)



5.2 Cytotoxic assay.

wadildnaaeuauduiudieid MTT assay Taeviinis seed cells $1uau 1x10° cells adlu 96 well
plate ¥iMn15 incubate Wuan 24 Falus n§aentrhnswdsuensuagldevnsidhegsasly Tag
Fogngyinnsmsenlaenis 11 extract was dissolved in complete medium containing 0.5% DMSO
to clear solution. wisldansatnasluvhnisuusedunan 48 $lue deasunan Wiuaisazans MTT
arudd 5 me/ml $7uau 10 uWwell incubate Wuvan 4 2lus meldanng 37 °C, 5% CO,
Ma"’amﬂﬁ?u@mmiazmaﬁq il 100%DMSO Lleazanenan formazan $1uau 100ulwell thldinsae
,A384 microplate reader A1MME1IAAY 570 nm kagUsziiunglindosanssmi inverted

microscope

6. NNSNAABUAINUAIAIVDY flavonoid Tuasana

‘1/‘1’1ﬂﬁ‘m91aaummm&fwaqmsaﬁ’mmauﬂgﬂug‘d crude |, Solutions, Gels wag Serums hu

407192199 NEINTUUYINNITIATIRIUTINN flavonoid Mivideagaeds HPLC-DAD

7.Statistical Analysis. Data were expressed as mean-
T¥n1sulanauuy Anade: standard deviation (SD). wAZMNAYINANNIE one-way ANOVA. A1AI74

wANFNIHEdIAYNEDAtesn11 0.05 (p < 0.05).
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o
urm 4
NAN1TANLIUIMAYY
AN5971 2. Phytochemical screening
DRE
extract
Gelatin test-Tannins -
Foam test-Saponins -
Dragendroff test-Alkaloids -
Molisch test- Glycosides +
FeCl; test-Phenolic +
Shinoda test- Flavonoids +
Sodium hydroxide test-Flavonoids +

3.1 Qualitative and Quantitative Analysis of Phytochemicals.

[

miaﬁ’mmﬂuﬂgﬂﬁaﬁ’mlﬁwé’ﬂﬂszmumsﬁw lyophylization axldansafmfundndinmaduanansaby
wanlsfigsngiivies Taedl %yield Tun1safn 7.65+1.03% wazannHanIsageUNUIENTARAANYg
ungairumsvliuiud Wethumaaeuufisemaniitegesdusznoumenguaiitable2flvia
positive fiu nMsnadeu FeCl, Tnaiovhnsmadevazldnznoudihdududwanddedlsznovveans
Tungu phenolic compound agnalsfinuilothumaaeuiiu Gelatin nduliwunisanazneuyes
gelatin uansfia phenolic compound finulaldanslunguunuiiu usiduaslunguves flavonoid
dasnliina positive Milun1svagey shinoda test way sodium hydroxide test wazéialvina positive

fiu Molish test Fsvinbrimanisnnesrusznevddgluansatanenmungaziluansiunguues

flavonoid %38 flavonoid glycoside
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U 9 Flavonoid chemical structure (A:Rutin, B:lsoquercitrin and C:Myricetin)

A o a ¢y < ' Y = Y 1 a el' =
dipvmsliasgimelases HPLC wulnansainnennisungsasilansdded 3 vlia JU 8) lnud
retention time 8g#la1 18.85 w1, 19.98 Ul wag 25.16 w1l laglileyiin1san standard flavonoid

WIBULTEU WUIEINY 3 Biladl retention M53AUU flavonoid 3 wila Ao rutin, isoquercitrin wag

[ [y

myricetin mua1Ru (UM 8) lnalilafasanaintaseasne flavonoid v13 3 wiln linagenndesiu

Y

chromatrogram 91uA38¢ HPLC namfe Rutin 7y flavonoid glycoside(gﬂ‘ﬁ 9A) Fafltananine

[

2 lanaagdl polarity geilgn 1Weviin15@neIg HPLC wuu gradient Naiausnagidadiuveni

USunagadseaninlalandd flavonoid 68w fiawnfie isoquercitrin (3U#1 9B) 1u flavonoid glycoside

W iu rutin watiaainiziies 1 ana 3wililiaanudy polarity $i1n37 rutin wazaavinedie

v
v A =®

myricetin (Figure 3C) adu flavonoid filiifivimaunnizienin aglycone Fwillidafisnianddl
retention time MNULEBI9INALFOI acetonitrile Tudndruiunnweiiay partition myricetin aonule
PNAYDY @19nnulinNERAAdDINUNITNAAEY phytoscreening INUINBIAYTENOUAAYVOIATENR

[

fatmeonuldandu flavonoid ﬁgﬂugmmu flavonoid aglycone wag flavonoid glycoside



AN5199 3 NSIASIEH antioxidation 928 DPPH
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Average
MeOH+DPPH 0.356 0.361 0.357 0.358
blank MeoH 0.036 0.035 0.036 0.036
Conc.EtOH(ug/ml) Absorbance Average  S.D.
1 2 3
1000 0.068 0.069 0.073 0.070 0.003
500 0.065 0.062 0.065 0.064 0.002
250 0.062 0.065 0.064 0.064 0.002
125 0.076 0.101 0.102 0.093 0.015
62.5 0.129 0.170 0.166 0.155 0.023
31.25 0.203 0.230 0.230 0.221 0.016
15.63 0.264 0.284 0.237 0.262 0.024
7.81 0.288 0.317 0.318 0.308 0.017
3.91 0.323 0.335 0.340 0.333 0.009
1.95 0.338 0.354 0.356 0.349 0.010




(EtOH+MeOH)-(blank Abs. sample %Inhibition Average
Conc. (ug/ml) S.D.
MeOH) 1 2 3 1 2 3

1000 0.009 0.059 0.060 0.064 83.52 83.24 82.12 82.96 0.74
500 0.006 0.059 0.056 0.059 83.43 84.26 83.43 83.71 0.48
250 0.007 0.055 0.058 0.057 84.64 83.80 84.08 84.17 0.43
125 0.003 0.073 0.098 0.099 79.52 72.53 72.25 4.77 4.11
62.5 0.009 0.120 0.161 0.157 66.57 55.12 56.24 59.31 6.31
31.25 0.001 0.202 0.229 0.229 43.48 35.94 35.94 38.45 4.35
15.63 0.002 0.262 0.282 0.235 26.82 21.23 34.36 27.47 6.59
7.81 0.003 0.285 0.314 0.315 20.30 12.20 11.92 14.80 4.76
3.91 0.002 0.321 0.333 0.338 10.34 6.98 5.59 7.64 244
1.95 0.002 0.336 0.352 0.354 6.24 1.77 1.21 3.07 2,76
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AN5197 4 NSIASIEH antioxidation Aag ABTS

Average
MeOH+ABTS 0.388 0.387 0.384 0.386
blank MeoH 0.036 0.037 0.036 0.036
Absorbance
Conc.yungi(ug/ml) Average  SD.
1 2 3

1000 0.045 0.048 0.052 0048 0004
500 0.044 0.043 0.046 0044 0.002
250 0.044 0.040 0.042 0042 0.002
125 0.043 0.040 0.041 0041 0.002
625 0.058 0.104 0.151 0104 0047
31.25 0158 0218 0246 0.207 0.045
15.63 0246 0279 0339 0.288 0.047
7.81 0329 0368 0382 0360 0.027
391 0.359 0.388 0384 0377 0016
195 0392 0391 0.388 0390 0.002
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(maung)-(blank MeOH) Abs. sample #inhibition Average S.D.
Conc. (ug/ml) 1 2 3 1 2 3

1000 0.0127 0.032 0.035 0.039 91.63 90.85 89.82 90.77 0.91
500 0.0090 0.035 0.034 0.037 90.94 91.20 90.42 90.85 0.40
250 0.0137 0.030 0.026 0.028 92.15 93.18 92.67 92.67 0.52
125 0.0070 0.036 0.033 0.034 90.68 91.46 91.20 91.11 0.40
62.5 0.0050 0.053 0.099 0.146 86.28 74.37 62.21 74.29 12.04
31.25 0.0053 0.153 0.213 0.241 60.48 44.95 37.70 47.71 11.64
15.63 0.0047 0.241 0.274 0.334 37.53 28.99 13.46 26.66 12.20
7.81 0.0063 0.323 0.362 0.376 16.48 6.38 2.76 8.54 7.11
3.91 0.0060 0.353 0.382 0.378 8.63 1.12 2.16 397 4.07
1.95 0.0080 0.384 0.383 0.380 0.60 0.86 1.64 1.04 0.54
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5197 5 Analysis of substance content in the Delonix regia. flower extract.

Test Content
Total phenolic (TP) 270.63 + 4.86 GAE/g extract
Total flavonoid (TF) 212.51 +1.64 QE/g extract
Total sugar 18.50 + 3.27%
Rutin content 4.15+0.30 %
Isoquercitrin content 3.04+0.02 %
Myricetin content 2.61+£0.01 %
DPPH 66.88+6.30 pg/ml
ABTS 53.65+7.24 pg/ml

MNHANMTIATEIUTINNDIAUTENB UM INGMAT (151971 5) wudransada DRE SU3una phenolic
compound Hag flavonoid Iuﬂ%mmﬁgﬂmwuﬂ%mm total phenolic AU 270.63 + 4.86 GAE/g
extract uaw Total flavonoid (TF) winifu 212,51 +1.64 QE/g extract usnaniandeyaiinsiud
aadusznaudAguanslungu flavonoid glycoside Frudlovhmsiaseiusinanimaldusing

Wnna 18.50 + 3.27% seumdnansatndudumenaddgyiivilliansadaiidnuazbunienn
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unNiivies  uBNANUNNTIATIEN biomarker YesansainlagIAsIzan flavonoid Maasnsayile

Db O

® rutin, isoquercitrin Wag myricetin Wua1dl rutin gafigaAe 4.15+0.30 % uag isoquercitrin fiu

myricetin JUsunalnalAesiufe 3.04+0.02 % wag 2.61+0.01 % MUAIAU LaganUaLanisneaIuns

&

I3
a

Q¥3 antioxidation vesanslunga flavonoid vaneauAde[3s-37]  dldvinnsAnwigrddnueyyadasy
Yasansannanenynaungs lngvinn1smaaeumeds DPPH uag ABTS assay Wulnasananenyinaungdl
guilun1sidu antioxidation i Tnefia IC50 10935 DPPH 1111U66.88+6.30 pg/ml wazen IC50 v
38 ABTS wiru 53.65+7.24 pe/ml Inenanisiinuaenadeiuauddesneg find1ads flavonoid

lngianne flavonoid Ainulunenmiaungs Wi n1sdudieuyadasevas rutin[38-40] isoquercitrin [41,

s

42] uagmycricetin[43, 44] 1ndoARINENTAIRINETAIAABNNIUNYIRGVEMANTY TN

< o

Tnganizgnss

4

& A = a Y . Y a Aa £ < |
TUULLIWUDIINUIPIULAYINY flavonoid LLa8ﬁ']i@nuau%laaﬁig‘ﬂﬂﬂ‘mﬁ@quygﬁﬂ LU

Quercetin Aflgnoiuugiimasvin wunzSwusounsauziseiely [45-47]
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ANS197 6

g‘dﬁ 10 FTIR spectrum (A:DRE, B:Rutin and C:quercetin)

FTIR characteristic peaks of the DRE.

1

Absorption - Appearance

Group
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1042.27 Strong C-O stretching
1231.00 Medium O-H bending (Phenol)
1693.38 Strong C=0 stretching
2000-2500 Weak Overtone of aromatic
compound
2852.33 And 2921.03 Weak sp3 C-H stretching
3311.04 Strong O-H stretching

A3 characterized ansafanensungsdnisivhmsAnmdmsulfidunmsgulunisatnayulnsaiug
U HPLC chromatogram #a n1sld FTIR duduiiiteuldlunis identification ansluvmandunssy
Tneamizasulnsiiduldsuaualanntuienn azmnluniswieusesnauarldinaluns
Ainsgiilainnulas, 49] anmsthansatnundiasieise FTIR wuild spectrum ddnyiiviulddaiau
Ao suvs 3311.04 Afusums hydroxyl eroup vadlassadrandnly flavonoid uenaniifeeadiu
Tuahuves overtone 48923 benzene Aiflanlassai1sves flavonoid LHuiu (UM 10) :ndeyaiiddny
5ﬂé’m‘1'7iwudwaﬂﬁ‘Uszﬂauﬁwﬁ’maqmiaﬁmaﬂmauﬂgqﬁa Rutin wae isoquercitrin F.8u flavonoid
glycoside FwinlAnoaiudumis spectrum Tuvae 2852.33 uay 2921.03 %QLLamﬁmmﬁ%mﬁmawyj
alkyl group 483 C-H 7 single bound Imssﬁhmeﬂﬁmmmﬂimqa%ﬁwmﬁﬂmaﬁmLmzagjﬁ’u

flavonoid wiiuInaznu fuvlsillalu standard rutin wWuieatuwalinulu standard quercetin 4

«Ju flavonoid aglycone



Control DRE Control DRE

glh?i 11 cells morphology after treate with DRE at 48 hr.

AN597 7 IC50 of DRE cytotoxicity at 48 hr.

HaCat L1929  Vero  Hela HepG2 HT-29 KB MCF-7 P-388
IC50 >1000 >1000 =>1000 758.38 >1000 840.73 79651+ 704.08+ 476.47+
(ug/ml) + + 34.58* 2242  54.11%
41.52% 26.17%

(n=3). (*p < 0.05 versus nontreated controls at 48 hrs).
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3.2 Cell cytotoxicity

mMsAnwgvslumsiueadu fwesansatinmaung Tnevhnsssuitsugrslunisdudilu
waduSwanwadunisiuu 9 ¥iln 1838 MTT assay wudransarin DRE Sevdlunmsduduradusss
AunatmauluwaduziSeunnungn (HelLa), waduzidsdldlvg(HT-29)uzi5edoa1n(KB) lwaduzise
s (MCF-7) uazuzise leukemia (P-388) fdnwaisnisdudamaduziauuu dose dependent Tng
Tinaduduraduzise leukemia (p-388) fila 60 Fanududuvesaria 750 ug/ml annsaduduvadinde
wadsonTINLNEY 35.28+4.07% Az morphology vaewaa P-388 (;J‘Uﬁ 11) UANA199IN control A
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Jarial and others[50] ¥hn1suadeugsduLziSvasiy Cheilanthes tenuifolia fiusenauderutin
WAy quercetin WUIMBUAUDISOIYAA Hela 1aena1 HepG2. 1ulfeiusuidevas Lingrong Wen[51]
°’1m<mmaauqmﬁmuu %9971 flavonoid Tiafman Litchi chinensis Sonn NUNSABUALBITIRANGNS
fusgmInawaauzise HepG2 AU Hela. wBN9INY Muhammad Magsood and others [52] #1¥n13
nageu flavonoid 9nAU Withania coagulans, wuinanunsadiuda Hela léifaenin MCF-7 wag brain
cancer (RG2). lefiansaniiosdiusznaues flavonoid fnuluansafinfnusenumsiuduraduside
YOI rutin,isoquercitrin kag myricetin 14U M3dfudauzide leukernia va4 rutin [53, 54] Fslviua
donndosiunamnaasdiunsell wienstiudavaduzdaiunnazazidasiures isoquercitrin [33] 1150
nstfudaeaduzisa leukemial55) wazuzdadun[s6] vos myricetin aehslsAnudausl flavonoid 7
namnariisenumsiudusadusdold Lm'mﬂmamimamﬁwudwmﬁaﬁmaﬂmquﬂqqmmmé’fuéy’q
waduziSeldvanevia e1aiAnannalnnis synergist effect vasanssnadluansarnvilvieangmilaning

dn( = a a dg( d‘ = ! ¥ . 1 a 1 U ¥
YUUaEIUILANENNLINTU LTB9NTTBUNUIINSLY flavonoid 11N 1 ¥8asauiuag

Uszansnnlunisdnuuesannninnsidsiamen[33, 57]
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at concentration 750pg/ml . Mean + SD

(n=3). (*p < 0.05 versus nontreated controls at 48 hrs).
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'g‘dﬁ 13 Flavonoid content after stability test (A: rutin, B: isoquercitrin and C: Myricetin)

3.3 Stability of flavonoid.
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