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Abstract

Senna garrettiana heartwood has long been used in Thailand as a medicinal herb for treating a wide range
of ailments, including cancer. However, studies on the effects of Senna garrettiana heartwood on hepatocellular
carcinoma cells remain limited. This study aimed to evaluate the anticancer activity of Senna garrettiana
heartwood extract (SGE) and to determine its total phenolic and flavonoid contents. The antiproliferative and
cytotoxic effects of SGE were assessed using the sulforhodamine B (SRB) assay. Colony-forming ability was
examined by the colony formation assay, and cell cycle arrest was analyzed using flow cytometry. Total phenolic
and flavonoid contents were quantified by the Folin-Ciocalteu assay and aluminium chloride colorimetric assay.
The results demonstrated that SGE inhibited HepG2 cell proliferation in a dose- and time-dependent manner with
the highest activity at 72 h (IC5, = 28.22 + 1.64 pg/mL) and displayed selective cytotoxicity towards cancer cells
(selective index = 2.09). In addition, SGE significantly suppressed colony formation and induced G0/G1 cell cycle
arrest. The results also revealed that the total phenolic and flavonoid contents were 388.89 + 0.56 mg gallic acid
equivalents per gram of extract and 238.20 + 6.73 mg catechin equivalents per gsram of extract, respectively. This
study demonstrates that SGE has the potential to exert anticancer activity against HepG2 cells, warranting further

investigation of its molecular mechanisms.

Keywords: Senna garrettiana heartwood, Anticancer activity, Phenolics, Flavonoids, Hepatocellular carcinoma cells
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1. umin MNSITUV IR AGWTadudanisiasyvenwaduzidela
ug1Safuaila Hepatocellular carcinoma (HCC) pe9iiUsransan wariimnuduiuwrewadunilusesu
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Juneseinulives lnefiginisalaadududui 6 uas i FaleFumnuaulasgresieaiiias lnganizansusenau
Juammmsdetinainlsauzisadududu 3 vedlan [1] #uedn (Phenolic compounds) wagnathueen (Flavonoids)
Tudszmelng HCC gnimilunsiianfgUfinisalgeuas FuduarsnRegiinuuinlufisuazayulng Wewnd
Juamndidgainnisdedinmelsausis [2] n1siin seuitarslunguilignsiugaduzisanatevile

nzifsvfiafddanuieltesdunissnautsosnay Hunalnszrusaduazluanaivainvae [4], [5]
Anudsmeveniededudunaiui Jadeideid iy WaLas (Senna earrettiana (Craib) Irwin & Barneby
loun nsindiahSasudnauriinduas® nsiuweanagea %38 Cassia garrettiana Craib) \ufigayulnsiinule
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luszeziuduaunsasnulimelalaenisednduunsdIu ddsznevlumsueayulnsiiosnulsnzesa ussmn
wiansvianefeunzisuangd eglsiniu Tufvien 21mtan anld waztieUuaunavessne (6] wenani
Tanunsadhfumsindalavseeglussezanaiu nsinw wnusanasdgni il dudrunisve sinfuensne
Aawe Al v1Un (Chemotherapy) 1tu 5-Fluorouracil uziSlunisunnduuunaunay . alsaeaa Jaan
(5-FU), Doxorubicin, Cisplatin uag Oxaliplatin Fepauy Uszae §amdnanauns Seazvioudsdnaninlunisilule
& o w X £ o 13 & A % P < & e v

nadenddey lnsemaiioangndvianewanuzisend aunisguadUlsuziielumiadennisunndiudiy
8RTINTTUUIAIE WAENITWNNEYTAUINIT BNNATI89IUTIENTARAIIN
agslsinm suaividndrulvguinrnusimig wiuuanans dgmssuniseniauluny (6] uazduganis
' I3 < ' v a & a ' I3 ada a o 3 < X a &
solwanuyise denaliminanulduivsiawaauning WindwuvewaauziSwwsdematevila [7] wananil
nsudaigauguiy neliAnNat AL NITULTY LagD1d gaflsgaunisasianuarsnguiluesdnvatgvialuy
Uldgnisiinn1iziesest Fsdrindszdnsninves WAULANEAIT LW Piceatannol, Emodin, Aloe emodin,
mMysnuluszeren mewnil MsAuAwaeimuaania Chrysophanol, Resveratrol, Cassigarol E @ Quercetin
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2. ¥a9 gunIaluazisnside

2.1. NMSMTPUAITANALAULENET

UnskAuLaNa1sINIminasuns Useinalneg
wataflgenIueanUdudu 95% Wuia 3 fu
ﬁqmwgﬁﬁm TR VALV LNAIUATNTOIHIY
N32A1ENTDY Whatman no.1 neusyiiesivinazateasn
F81AT0INAUTTIMEANTLUUNYUARYINA (Vacuum
rotary evaporator) Lamuaa‘ﬁLLEJﬂaaﬂmQﬂﬁﬂﬂWaﬁﬂ
Frfunnansatiausn 2 ade Tnedudunsludnuas
weau arnthuhasatndildanite 3 sevnwausiai
LLazﬁﬂﬁLLﬁaﬁmLﬂ%ﬂauLLﬁQLﬁaﬂLL%aLquf,yzymm
(Vacuum freeze dryer) mm'ﬁﬁﬁmmﬁgﬂﬁﬂﬂ%ﬂﬁmﬁﬂ
Womuludesaznandn (% Yield) uazifiudnuinsg
ansanawnulanans (Senna garrettiana extract; SGE)
Tugruauaamaiifl 20 ssrniwaidea suninegiluld
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2.2, MNZIEBLRE

W ABTadLEIEIRU HepG2 (ATCC HB-8065)
“Lummaémmaé%ﬁw Eagle’s Minimal Essential Medium
(EMEM; Merck, Germany) ﬁLﬁ%mﬁw Fetal bovine serum
(FBS) 10% vausfimnzidoaigadiuuni BNL CL.2 (ATCC
TIB-73) Tu®1%15 Dulbecco’s Modified Eagle’s Medium
(DMEM; Merck, Germany) 31 FBS 10% Taginizide s
wadsivaeswiiadlunivurvasmdonisluguuiid
msuaulaeenlud (CO,) 5% figuwadl 37 sswnwaidoa
dlowadianunuiuiuyszanm 80% Feihnisuenisad
panaInAusmeeuled Trypsin-EDTA WWuan 3 il

waziwadntalultlunisneassely

2.3. Msnadeunnsvas SGE lun1sdudsmsiiia
Frurunaranuduiusawaduiseiu HepG2

n1snadeugnsues SGE lunisdudanisia
FurukavanuduiivdewaduziSidu HepG2 1435
Sulforhodamine B (SRB) assay Inavinn1smaasausuuiiau
fuadsulni BNL CL.2 Fafiduneuntsvnaoieil

nannaesivhluaumsidsnsadeiin 24 vau
(2a-well plate) Ingin3salgaduzisafu HepG2 d1uau
1.5 x 10° ladsieviay wazwadauund BNL CL.2 91u7u
2 x 10° wadsongu Unwadluguniidaiueulnoanlss
5% fguvgll 37 ssAnwaea [Wuat 18 alus
Mntufinansvageu SGE wieen 5-fluorouracil (5-FU)
Faarareluomsidoneadlvldnnududusig q T
Usuns 1 addnsdevayn uazunwaddeluduudi
asuaulnoenlus 5% fgumgll 37 ssmiwaidoa 1y
a1 24, 48 way 72 218 A1ENSINITUN Huans
Trichloroacetic acid (TCA) Avidadiu 40% Avilnuin
U3u1ms 500 lulasanssionqy waziluudfiguugd
4 parnwalea Wuaa 1 Falus 91nidude TCA oon
Freu1UsyUn waziuansavais Sulforhodamine B
(SRB) A adudy 0.4% Feazarslunsnozdfin 1%
(1% Acetic acid) U3u195 500 lulasdnssovqu vud
gaungiiveaduiian 30 uril 8198 SRB diuiueendie
nsnerdfnaanududu 0.1% wasduvadliuie andy

azaudmeansazaiy Tris base (pH 10) ALTNTY 10
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M esiudnissendinveswad (% Cell viability)
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% Viability = 100 x (T - T)AC - Ty),

deT=T,

7390

% Viability = 100 x (T - To/T,

deT<T,

T = Agandulaonguisadfiiuansvadey 7
VaWAdeU 24, 48 Wip 72 Falus

T, = ANgANAULANBINGuITAdT ifinaadey
fivaan 0 Halus

C= m@ﬂﬂﬁuuawamq’uLszjaémmuﬁ@maww
aMsEsNEas I Tinandey 24, 48 vie 72 Falu

A esidudnissendinveswad (% Cell
viability) ildannusiaranududuresarsnageunasng
n5 wazldlunisAnamainuinturesaIsagau
fineliAamsiudimsiusuurtomnulufiviewad
Tuseeu 25, 50, 75 WA 100% (ICys, [Csp, 1Cos WAZ 1C,00
auannv) laeldlusunsy GraphPad Prism version 5.0
wonanil SaldmuinAinusimiziazaweasie
waduzi5e (Selective index; SI) laeAuINAINSATIEIU

Y03A" I, luwaduni siadn IC,, luwadugiSe

2.4. MavAFaURUEYaY SGE somsiusanaiadey
WulalativeswaduziSeiu HepG2

nIMAABUAMS T8 SGE sian1sfudanisiadaiy
IalatlveswanuziSeiu HepG2 1935 Colony formation
Fafidumeuntmaaosdall

naveaesivinlunumsiisasadyia 24 viau
(2a-well plate) Ingln3vagaduzis9fu HepG2 §1uau
15 x 10° Wwadrevgy Uneadlugusiifiensuoulasonlyd
5% feangd 37 ssawadea 1uian 18 Falus
arnduiiinans sGE imnudududie q ludsuns 1
fladanseiongu uazUnwadluguuiidarsueulaeenles
5% figungil 37 ssmnwaldea Wuan 72 dalus e
ATUTZEZLIAT FIYINNTUENEAAUAAENHL0BN NN

pavarsazatgioulyl Trypsin-EDTA 910U UUTIUIU
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waduwazihiwaduiazngunagouuau 500 Wwaddevgy
veonasluIEEsNTadvin 24 vy (24-well plate)
Tyl wadgniiluimng dosiodunan 14 Yu Tnsideu
pWnsRBEadN 3 u ndmntudasaddasasazans
Weawladimes (Phosphate-buffered saline; PBS) 7114
B wagvinisesugadiewniueaiifuluian 30
Wit Mnuiiumueassnuardeuradieasavane
Crystal violet aandudu 1.0% 1Juaan 1 Falus feu
frenmuazdusiuulalaifiintu Tneseunady

Iwlalativessadluuiagngun1snages

2.5. NMIVARBUANEYaY SGE dan1svigaigins
1wad (Cell cycle arrest) vauwaauzI39AU HepG2

nsnAgeUnnEes SGE denveaiginsiead
(Cell cycle arrest) vasiwadug159du HepG2 1438
Propidium iodide (Pl)/RNase staining assay Fafldunou
nManaaoel

NEIINYINTNAFDULIARUELIIFU HepG2
$1uau 1.5 x 10° Wwadseviqu feans SGE Amnuidudu
ICso WuU3u05 1 fiaddns \uiian 24, 48 waz 72 Halus
FevinnsuenigadosnanuqualsaIsazatueubed
Trypsin-EDTA awmﬁuﬁumﬂmzﬂauL%aéﬁaaLﬂ%‘lawgumfjm
(Centrifuge) in13153 3,000 seusow#t Wunan 5 Wil
\AdYNA19A9Y PBS $117u 1 a¥1 uazdumneznoudnade
Aewvhnsniumadiemmueaninududu 70% vl
Wudn Wunan 18 Halus aelugurfigumail -20 aaen
waldua 1ntudusnazneuead wazdeudoyatien

=

PI/RNase kit (Cell Signaling Technology, USA) Tufiiin
figuugiivies \unan 15 udl wadildgninluiieses
memalalnailelawms (Flow cytometry) wazinsnzi

%’auﬂaﬁ’mmmﬂim Kaluza analysis software

2.6. MATHUS IR LaveEsUsTNaY
Puodn

mMslAsiUSinastomavesansUsznouiiuedn
Tu SGE 1478 Folin-Ciocalteu assay lngifuansana SGE
fianaududusing 9 Usuaas 70 lulasdns aslunaen
lulasiounsilag (Microcentrifuge tube) a1ntuLiy
Folin-Ciocalteu reagent @autdudu 0.2 luans Usung

525 lalAsdns wagliu 7.5% Sodium carbonate (Na,CO,)
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Y3110 525 lulasdng nauarslididuuasyui
ay & = ) a
gaungiviealuiian 30 unil A nUugAaISHANUTUAS
100 lulasans Tdaduurasvauuesuiuwanyiin 96 vy
(96-well plate) Laginarn1sgandulasinueIInGU
725 wiluins AMnNUSInUvavesansUsEnauluegn
IngiUSeuiiguiunsluinsgiuvensaunadn (Gallic
acid) wazsenunaiuiadnsuanyavensaunadnge

nSuansana (mg gallic acid equivalents (GAE)/g extract)

2.7. msnnzilinammunvawialiueed

MsIrszidiinatomaveanluess 1933
Aluminum chloride colorimetric method IneAsgsana
SGE finadutusiig o Usuins 500 lulasans asly
waoalulaswunsiing snduifnaisazate Sodium
nitrite (NaNO,) AL NTY 5% USuas 75 lulasans
waginasazay Aluminum chloride (AICL) AILTUTY
10% U3u1ms 150 lulasans nauldidnfunasvud
gamgiivenlunm 5 i niufiuansazats Sodium
hydroxide (NaOH) anutdudu 1 Tuals Usuins 500
lulasans wazthndu Usunas 275 lulasans naaldd
funazUniigamniiviontunan 30 ufl nougaansuay
Y3ums 100 lulasdns Tdadlunsazmauves 96-well plate
aAnsgandutasiinnueady 510 uilung uay
MUt munvesasialuesslnuIeuiiie
AUNTINUIATFIUVBIANNTU (Catechin) Loy s1891UKa
uliadniuanyavesnmdusionsuasain (mg catechin

equivalents (CE)/g extract)

2.8. N15IATILHNIEDH
nansvaaeanLuAndy + andenuunasgu

(mean + SD) ANMSVAGRIEN 3 ASI N1SIATITRAINY

wansiyneaRiAserIanguvageuly Student’s ttest uaw
One-way analysis of variance (ANOVA) $aiUn1svngeu
Tukey’s post hoc test IneiuunszautodAgneada

1 p < 0.05 MFAATgidayaneadanmuaduiunsiag
14lUsunsa SPSS version 13.0

3. NAN15I9Y

3.1. NAva9 SGE waz 5-FU siansdudanisiiy
FurunazanuduiviaivadusiSeiu HepG2 uag
waaAuun® BNL CL.2

denaaeugniduisaduzifaiu HepG2 104
sGE WJuszeziian 72 43lus nudn SGE finnnududu
125, 25, 31.25, 37.5 waz 50 lulasnsusediadans vinlw
Woesiudnissentinveswad (% Cell viability) anas
puanududuiifisiu Wowssudsusunguaivau
(Control group) LLa@qﬁquéiué’wmxﬁuﬁummL%'m%u
(Dose-dependent manner) dsanunsarilusuammen
ICs, Wiananslu Figure 1A Tnaianiz SGE finnandudu
50 lulasnsudefiadans vlresidudnissendinues
\wadanaauiiAfnaulssana -50% vetaenuduiiv
Rowadetadaau luviusaiieatu SGE faududu
25, 37.5, 50, 62.5 wag 75 lulpsnSusefiaddns vinlu
Wosiduin1ssendinveawadsuund BNL CL.2 anad
aruanududuiiisty lnenuanuduiivdewad
fianuduty 75 lulasnSudefiadans wazaiuise
fuIUmIAT ICs, Waauansly Figure 18 iofiansandn
Selective index (Table 1) fiszazinamageu 72 Falua
wudn SGE fimnuannsalunisdudinisiiiusiuiunas
Aeanuduiivrowaduziseiu HepG2 geninadsiuung
BNL CL.2 Uszanm 2.09 w1 uansliifiudianisoengnd

o ° ' I3 2 o
NUAMHUINNITADLLRAULLINUVDY SGE

Table 1 ICs; values and selective index of SGE on HepG2 and BNL CL.2 cells after treatment with SGE for 24, 48 and 72 h

Time (h) ICs0 (Mg/mL) Selective index
HepG2 BNL CL.2
24 30.37 + 0.56° 72.35 + 3.94° 2.38
a8 29.66 + 0.91%° 66.75 + 3.98° 2.25
72 28.22 + 1.64° 58.99 + 2.34¢ 2.09

Data are presented as mean + standard deviation.

Mean values followed by different superscript letters within a column are significantly different (p < 0.05).
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(A) HepG2
100 ICso=28.22 £1.70
S 50-
Z
SGE g 0 T .
g 20 4 60
3 =
-100- SGE concentration (ng/mL)
(C) HepG2
100
& 80 ICso=0.26 £ 0.02
£ 604
5FU :g
= 4
°
O 204
0.0 05 10 15

5FU concentration (ug/mL)

P

Uil 2 WhaungnIAL-Gaviax 2569

(B) BNL CL.2
100- ICso=58.99 + 2.34
& 50
2
SGE 3 : y . ;
s 20 40 60 \Iso
3
-100- SGE concentration (ng/mL)
(D) BNL CL.2
150+
~ 1004 ICso= 0.05 + 0.01
S
5FU & %
-]
g o
g o . - . r s
= 005  0.10 5 020 025
O .50-
-100-

5FU concentration (pg/mL)

Figure 1 Effects of SGE and 5-fluorouracil (5-FU) on the viability of HepG2 and BNL CL.2 cells at 72 h after treatment;
(A) Effects of SGE on HepG2 cells; (B) Effects of SGE on BNL CL.2 cells;
(Q) Effects of 5-FU on HepG2 cells and (D) Effects of 5-FU on BNL CL.2 cells.

drsSunanisnaaouves 5-fluorouracil (5-FU)
Felfiduseuauideuan (Positive control) wuin 5-FU
finnududu 0.1, 0.25, 0.5 waz 1 lulasniusedadans
fiszoznamageuisatu aunsadufinisifiusiuau
Y0ueadu5IU HepG2 ludnvasdufuaududy
WATEIUITRAIUIMAN ICs, tansuanalu Figure 1C
Tushueadeaty 5-FU finnududu 0.001, 0.01, 0.1
war 0.2 lulasn3usefadans frnadudenisifiusiuau
YouwadAuun@ BNL CL.2 tnenuanudufivseisadi
aududu 0.2 lulasndudefiaddns Fuilndesidud
N570ATINvRLTARRNAUUTYUIM -50% WagE1L15D
FuIAT 1Cs, M dananslu Figure 10 ilofuinia
Selective index 499 5-FU Wua1dAMIAU 0.19 Lans
Tsiudn 5-FU ladflmnusinngrewwadusisaiu HepG2
uallnanelwaasuun@ BNL CL.2 11nn31 tagan ICy, Tu

wasguunAsnluwaduziSauseann 5 wi

a4

3.2. HAYDY SGE uaz 5-FU dan1sdudanisifia
Frurunazanuluiivisivaduzi3efu HepG2 uas
WwadduunA BNL CL.2 fivaan 24, 48 uaz 72 Falug

Mnuafinuin SGE fgndtudinaifiusiuiuuar
Aomudufivuuuunizfeigaduziiefiu HepG2 7
szoznan 72 $alus ludnvasiuiuanududy e
Wiguilsuiumaaduund BNL CL.2 3slavinisAnese
WioUszidiunaves SGE Mtufusvevnamadeud 24, 48
waz 72 Falus nansnnassuandliidiuin SGE dudanns
Wusiuiunazienulufivdowadieassyinly
Svaztuiumimnududusarssosnamagou (Fisure
2AB) Tae SGE fiannududu 50 lulasniusefiadans
ylaUesidudnissenTinveswad HepG2 anaaqauil
ARAAUUTENI 30 89 -50% lunndiiaimaasy
(Figure 2A) Tuaaued SGE fimnududu 75 lulasnsusie

°

fadans Mlvalesiduinissentinvasead BNL CL.2
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A1 a =

fidnfnauaniziiiaan 72 $alue wirdu (Figure 28)
nafenauandliiiuin SGE fanudufiviisumede
Wwaduz39iU HepG2 snnninwadsuuni
HAN1SATUIAT ICsy Y09 SGE Aaltaduyi3efiu
HepG2 wagiwaaduun@ BNL CL.2 fiszezinan 24,48
way 72 F2lug (Table 1) WUA1 ICs, fiAuuAnAI
NERAsEVINNTIIET 24 way 72 Halus auedien Iy
fisvzinan 48 Hlus ldunndramsadfdeieuifioy

v
[

AUTED99291a163na17 Tun1enssdudny A1 ICs, 109
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Figure 2 Effects of SGE on cell viability of HepG2 (A) and BNL CL.2 cells (B) after treatment with SGE for 24, 48 and 72 h
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TalafifAndunie Crystal violet HaN1SNAADINUIT SGE
lunnsgauaududy awisadudinisialalatives
'3 @ LY v ] [ a 1
1WadNLITIRU HepG2 laag1etniau waziinnuuanmng
' N o o W aa & A = a ' o
pgnedidudAyneana vadlesouiisuseninessau
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58888 (Longterm antiproliferative effect) loiognstntau
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Table 2 IC,s, ICs, IC;5 and IC,q, values of SGE on HepG2 cells after treatment with SGE for 72 h

IC (ug/mL)
Time (h) ICs ICs ICys ICy00
(75% viability) (50% viability) (25% viability) (0% viability)
72 2148 + 2.94 28.22 + 1.70 33.05+ 1.64 39.05 + 1.20

Data are presented as mean + standard deviation.

Control ICys

10x |

20x

Figure 3 Effects of SGE at IC,s, ICs, IC45 and IC,o, on cell number and morphology of HepG2 cells
after treatment with SGE for 72 h;

Images at 10x and 20x magnification; Scale bar = 100 pm

—_—
w
~

(A) Control ICy5 ICs

150+

72h
100-

50

Number of colonies

C IC, IC, IC, IC
SGE concentration (pg/mL)

Figure 4 Effects of SGE at IC,s, ICs, IC75 and IC,o, on colony formation of HepG2 cells;
(A) Representativeimages of HepG2 colonies after treatment with SGE for 72 h and

(B) Quantitative analysis of the number of colony-forming units in each treatment group

3.5. NAYDY SGE Aai)Insvagaduziieiu toddynsadfnszozina 24 $alus WeFeufisuiy
HepG2 #lnan 24 uag 72 Falus nauAIUAY (Control group) dawalvidnduvesgadluszey

NNITANYINAVOY SGE Aedpdnsiwadues G2/M anasegnaiifodrdty esnnwadgniudilioglu
waduzisadu tneld SGE fimnududu 1C,, Yusiuiu S8y GO/G1 (;T’QLLGi%EJ%Léuﬁuﬂ@dfg%ﬂi%aé peslsAnm
\ad HepG2 uian 24, 48 war 72 $3laa uagdiasien fisvoziam 48 wag 72 99l nuhdndiuvenadluszey
fewaila Flow cytometry Wu31 SGE @nnsawiient G0/G1 anatuarliunnd1segnaditodfynisadade
ThiAnnsmgavesiginsiwadiiszes Go/G1 leegnadl Wisuisuiunguauaslugiaianiediu (Figure 5)
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3.6. SouaTnaNEn LLazU%mmﬁ'wummmsnfju
Auednuazwanliuseatu SGE

1NN1TANA SGE A8LONIUBAAINLUNTY 95%
WU A¥esazvonanan (% Yield) windu 4.5 kazain

a L4 a 3 - a 3
A15ASIEHUSUN I TIUaTealuednLaraliuayn

WU SGE JUsunaufluednyianus windu 388.89 + 0.56
fadnSuauyavensaunadndeniuaisain uazil
YSunaumlanliueesiavun Wiy 238.20 + 6.73 Sadnsy

auyaveInusaniuasain duansly Table 3

120+
& GO0/G1
S s
S 804 0 G2M
=
S
=3
o
Qo 40-
©
&)
0-
C24h IC;p24h  C48h IC;,48h C72h IC;,72h
Cell cycle 24 h 24 h 48 h 48 h 72 h 72h
phase Control ICso Control ICs, Control ICs
G0/G1 5232 +3.79 | 70.31 + 2.17*| 58.9 +3.24 |59.12 + 1.75 6591 + 1.54 | 62.00 + 1.52
S 885+46 | 581 +266 | 9.45+0.68 |11.51 +1.03| 6.12 + 0.60 | 9.56 + 1.52
G2/M 38.83 + 55 |23.88 + 1.89% [ 31.65 + 3.25|29.37 + 1.69 [ 27.97 + 1.61|28.45 + 1.53

Figure 5 Effects of SGE on the cell cycle of HepG2 cells;
Cell cycle distribution of HepG2 cells (%) in GO/G1, S and G2/M phases

after treatment with SGE at the ICy, concentration for 24, 48 and 72 h;

*p < 0.05 (compared with the control at the same time point)

Table 3 Yield and total contents of phenolics and flavonoids of SGE

Total phenolic content

(mg GAE/g extract)

Sample Yield (%)

Total flavonoid content

(mg CE/g extract)

SGE 4.5%

388.89 + 0.56

238.20 + 6.73

Data are presented as mean * standard deviation.
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