’m Check for updates

ISSN 1229-8565 (print) ISSN 2287-5190 (on-line)
S 2] G AL A S8 K] 32(1): 19~27, 2021
Korean J Community Living Sei ~ 32(1): 19~27, 2021
http://doi.org/10.7856/kjcls.2021.32.1.19

=

Z29pio) 2 ck) o] Pt 24 o
PAE ZAIOA] B} vla

Antioxidant and Anti-proliferation Effects
of Water and Ethanol Extracts of Actinidia polygama Fruit
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ABSTRACT

The aim of this study was to evaluate the antioxidant activities and cytotoxicities
of Actinidia polygama fruit extracts (AP) obtained using two extraction methods on cancer
cells. AP yield was greater for an 80% ethanol extract than for a water extract (38.76%
vs. 37.50%). Total polyphenolic and total flavonoid contents in AP obtained by ethanol
extraction (AP-EE) were greater than those obtained by water extraction (AP-WE). Free
radical scavenging activity and reducing power were greater for AP-EE than AP-WE.
Mean antioxidant activities of AP-EE and AP-WE (1.0 mg/mL) as determined by the
FRAP method were 28.57 and 27.50 uM, respectively. Furthermore, both AP-EE and AP-WE
AP at 0.1 mg/mL inhibited the proliferation of MCF-7 and HeLa cancer cell lines for
48 hours. The study shows AP-EE and AP-WE have potential use as antioxidant and
anticancer agents.
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MA#M(Actinidia  polygama)ye SHEREHE
(parietales) 2.2 AEHAXE ZF slUZ, U
(A1¥-2])HActinidiaceae)oll &skal 72 Ak
U Holuh Aol A ARt S-2uet A A9
ZEA oA At =3k A7 5ol EXsks WY
g4 g4 EC|tHRyu 2003). YTl 2l
T 5h o] oF 5 m=E £7] &o°] 39 X7HA|o]
+= ol uf A3t 24 o] yw 7] 22 oAl
of EEA Wk ittt Sl Qe BE BT E
By o s £2 WEsitt. o] YA AR
dMog ®sh7|ke shal oW flofl= Z2A "t
U7k k. 6€ollA 797 7HA] RE-ER] S
A=golof 84 o] 25 1.5 cm= 37H°fA 10
N A= gk 2 2912 77t 574 0] 1
F717F ek EHls AREA 7 g o g 94
oA 10874 +EA Yo7t olfE EolAIH,
FEEE & =8 9ol yal g4 gk i
U] dpdofls el {714k HlERl A, H]Er
HIC, HIEH P, &, A, A&, AHdE 59 4
#o] =] Aa(Yu et al. 2010), Al
5719 B5Z 7HAAL Qlof 4HE, 8%, SHHAlA
oH], 5% 5ol a7 ok g A ek =3
45 RS FRTE 4] o] 184tES
Aol 737} ko] B v It Kang 2003).

G/ JAtAZF(reactive oxygen species, ROS)
= AAJ] A 7155 FAISH: d 8% 4
g 294 B2 aEor AR, A2 wel
%) AL Ho] A|AH|S] Fofet PO ERE B
$5H= 982 SHK(Sanchez 2016). 3FA1%F ROS
0] Yo fAUSE ZIbotH Ak &4, o

4 45 9 AW IS fstel Azl 4y

fr af ¢

(R
i

fr

butylated hydroxytoluene(BHT)= IHF A3
o A 2t R o, A, <84 dg 5ol
oA A7 24485 oIty A Sltt
(Williams et al. 1999). wW2kA] AA|of] FsfjstaL
FA-go] A on gitslo] 9%t of 2] 7HA] A
A FASHAf Higt A7t AEH o2 Qg A
golet & 4 UrKBranen 1975).

2 AFolAE o G| AR S
ol®7] 9 =S gsto] RARHIAL
o} ESE QA EFE olsto] Aok EHf FE=
o] LA AR5l PlA= YFe Lo A} st

At

¢

it

ol o

. 954

Akl Qo FHBE ARAGNA st
sk AES A o) A

T APIEQl AAR(F)REE 20209 39 +Y
slgom B4 A7kA] AgE -70TCoA] Eis}

Mokl G B AR Gl 208 Fu9]
80% ollgrZ ¥ SRTE kAT B 7Y
Z¥o] B&E 65C9 heating mantle(Mtops
ms-265, Seoul, Korea)ollA] 33]o A4 34t
A W 71 FESIIH o]F Aol 7o) &
298 Wol whatman filter paper(Whatman
No.2)& o3t & 80% ofeh2 oJ#AE rotary
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vacuum evaporator(EYELA VACUUM NVC-
1100, Tokyo, Japan)& °o]&3sto] 40T 4L/
A A - sFordoH 80% oereE TUAIRI

5492 3E31% T 70T ¥5are] Hasiitt

3. & o0l ¥ 5 EQ|h=E &

Davis#S W3t Chae et al.(2002)2] H'H
o gt F EdtH ot S S5kt ATt
A g o FEET FRST FEE 0.5 ml
¢} diethylene glycol(Sigma, St. Louis, MO,
USA) 0.5 mLE €83t & IN NaOH 10 uLZ
71519} 37C heating blockolA 1A]7F B9k ut
SAPIAL, o]% EgsdA|(Bio-rad, Hercules, CA,
USA)E o]83la] 96 well plate©l 200 ulA &
T ¥ 420 nmolA SBEE S5k ol
% ZtH Lol ke HEEZ rutin(Sigma,
St. Louis, MO, USA)Z o]&sto] A83t &4
A ERE ARESIY & EFHs e
Folin-Denis®] ®WH(1912)< -8-&5to] S35
ot ZZko) okl g oekE FE= SR
FZ59) 0.5 mL9 Folin reagent (Sigma, St.
Louis, MO, USA)E &35t A-Lo)A 323t vt
SAIZ] T2 0.8 mLe] 10% Na,COs 8L i1
407 HAAA WRAIFH. 3B EABio-
rad, Hercules, CA, USA)E ©]&3}a] 96 well
plate®] 200 ul# £33 & 760 nmoIA
L5 S5t oY & E9¥ls FdE tannic
acid(Sigma, St. Louis, MO, USA)S #FEZ
2 olgslo] A83 EEHTFTAHOERY A&}

k.

4. DPPH 2iC|Zt AH &M
Blois9] ®#'H(1958)& ol-&sto] 7t Eufel

et = T7FF FE=9 2,2-diphenyl-
1-picryhydrazyl(DPPH) o2 £AA5S o2
3} Zo] 243134t} 0.2 mM DPPH Al2KSigma,
St. Louis, MO, USA) 900 uLg Z7t9] s=d=
ZAIRE A=2100 uLef 7kt & & E9ste] 37C
heating blockoll 30&7t RFSAIAH, o]F B35
L= A (Bio-rad, Hercules, CA, USA)E o] 835
o 517 nmoflA FF=E SHSIA

5. ABTS' 2C|Z AAs

Re?] ®WH(1999)= WFsto] ekl @wie] of
B 255 SRS FEEY ABTS 2 &

= U= 2ol 46tk 7 mM ABTS
(Sigma, St. Louis, MO, USA)2} 2.4 mM potassium
per-sulfateS 1:19] H]&2 Z3I5t & izt A3
& FE5t7] sl AONA 24 A7 Bt HESA
Zt. ¥hgo] Et ABTS" Aok HehE2 3]4
sto] 734 nmolA 8% 8% Ftel 0.70 +
0.027} =% 3JAsk3th. 900 uLe] 3]Agt
ABTS" &l Zt7k9] mda 2AS Al= 100
uLS 7t & 37C heating blockel 3087t
HESAIZ o B350 A(Bio-rad, Hercules,
CA, USA)E ol&ste] 734 nmolA F8=E =

Aahsiet.

=3

6. Ferric reducing antioxidant power(FRAP)
gd
Benzie & Strain(1996)2] #WHES ¥HPsH
FRAP assayE That Zo] 753t FRAP
reagent= 300 mM sodium acetate buffer
(pH 3.6)(Sigma-Aldrich, Louis, MO, USA)
10mL, 10 mM 2,4,6-tris(2-pyridyl)-s-triazine
(TPTZ) (Sigma-Aldrich, Louis, MO, USA) 1mlL,
20 mM ferric chloride(Sigma-Aldrich, Louis,
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MO, USA) 1mLE &gt AREsHith. 29
L 925t Z2k] A& 10 pleF E54 90 ulE
FRAP reagent 200 pL2+ &5t 308 5 &
Ao BEGAIXT & 38 =A(Bio-rad, Hercules,
CA, USA)E ©]&5to] 593 nmollA S8=E 573
oLt o|m] EFEZZ iron sulfate hexahydrate
(Sigma-Aldrich, Louis, MO, USA)E ©]&3}c]
REHTIAE A8siler 58 1 mgol &
o]Ql= iron sulfate hexahydrate®] uM $=FO
= et

7. Reducing power &3

Oyaizu(1986)2] 'S Wasto] th2a} Zo]
St sHE AR vk Guje] ost
=2 FE58 9 T 558 200 plo] 02 M
phosphate buffer(pH 6.6)2} 1% potassium
ferricyanide ZFz+ 200 xLA 147]'01' 50T
A 208 B¢ FAAIZIAL I 5 200 LY 10%
trichloroacetic acid(TCA)—EL A7l 94
=715 o]&sto EE AS5H 0.1% ferric
chlorideZ 100 pL H715F & N_Q_Oﬂ/ﬂ 10 &
QF ¥ESAIZ] 3 700 nmolA FFEE S5t

8. M|ZHHRE

MCF-7(AAFE A 25T HeLa(RIAIRS
A ZF)= A EF2F(Seoul, Korea)oll A &
Pk o™ 1% penicillin/streptomycin®t 10%
fetal bovine serum(FBS; Gibco-BRL, Grand
Island, NY, USA)S X3St RPMI 1640 ¥i#]
(Gibco-BRL Co.)& AH&3t9 37T, 5% CO, =
Zoj| A HjeFsEAT.

9. MTS assay

MCF-73 Hela A|ZE o83t GAE 34 o

Ao B3t AHL2 CellTiter 96 ® AQueous
One Solution Cell Proliferation Assay(MTS;
Promega, CA, USA)E o]&sto] =451t Z+
Zto] i Aol 0.025, 0.05, 0.1, 0.2, 0.4,
0.8 mg/mLo] F== SR 7kl Fufjo] ofgks
FEE U SFT FEES AIlo] 48ARE At
T MIS €942 H7Fskal UV-spectrophotometer
(Bio-rad, Hercules, CA, USA)E o]&3}o] 490
nmoA FBEE S5

10. SAXE|

HE Ao olA 334 FHA WHES F5f
ZAIE I e, GraphPad Prism 6 program
(GraphPad Software, Inc., La Jolla, CA,
USA) o _Q_—a].oq 71- /\1—34; 7]-_0,] O_q]k] 7&%;
AP FeH(mean)? EFZHAHSD)E e

At p0.05 F=of4 Student’s t-test?} &
AR X (one-way ANOVA)S AA|5ta] Z+ A&
7ro] BAA FoldE A5

. 23 3 32

1. & E2EL01E ¥ & 2=
7H‘erH gujo] et FEEN FTHT FEE
9] &8 47 38.76%2} 37.50%= LFERS
th ETH 0| B of2] AEof| EAck=s RS
ol FikeHd 2o, AF IskET vk A
2% AL AAISHL vefet ARde e
U= AR dHA QtHHeim et al. 2002). &
TollA e guje] & St olE T
é’ﬁ"?_ Aax}, e Oﬂ”H—J e FEE2
12.54 mg RE/golgloH S84 2E252 11.31
mg RE/gC& T #7+9] f-202Ql ZJol5 et
UHTable 1). skt olid<] A==} gt 7 o]4
9] A|1E FHdske EYuElERE Aol W 4t
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Table 1. Total polyphenol and total flavonoid
contents of Actinidia polygama fruit

extracts
AP-EEV AP-WE?

Total polyphenol .

168.98 + 0.92 15296 + 0.94
(mg TAE/g)
Total flavonoid .

12.54 = 0.57 11.31 £ 0.62
(mg RE/g)

VAP-EE, 80% ethanol extract of Actinidia polygama
fruit

DAP-WE, water extract of Actinidia polygama fruit
Values are expressed as the means + SDs of triplicate
determinations.

"p<0.05; Significantly different for AP-EE and AP-
WE by the Student’s t—test

3t A8 FAS A8 52 o= AoE IHA

QJtHBors et al. 2002). 7kl Gujo] ofjgke: =
EETN SRS FEEY F EodE 4
168.98 mg TAE/g#} 152.96 mg TAE/gO &
9 §9HQl Aolg UEHE Kwak &
Lee(2014)9] A+ZA}o] wp2H HetEE bt
oA AFHT thefuFate] &ok= thele AUE
9] gk FEH9 F EjE ¢ EetE ol

—ll‘l

o] 242} 32.99 mg tannic acid/g dry wt2t
29.32 mg rutin/g dry wtQl ZCZ HiFo] &
AL} thA ZolE Hoh

2. DPPH 2iZ AAs
Al ARt o 2 HE Az &5 RARY
Q)L ¥ o 2 DPPHE 0]8]3F AAZLAs =
o] g2l ARGEIL ItHHu et al. 2004). 7Att
& gufjo] ot FEET
sto] DPPH #HZ 475 8% Zda=
Table 29 Ztt. 7tk EHj9] oe- FEE5
] } DPPH E‘}q /\741—0 =35} 7‘__,2_1_7,]-
16.21%(0.125 mg/mL), 20.38%(0.25 mg/mL),
43.03%(0.5 mg/mL), 74.82%(1 mg/mL)Z 1
Eton, 50% SHEd £2ATY @Rl ICs=
0.64 mg/mL °|et. /v v S/ F5=
= ©]&3t DPPH & 2452 7.97% (0.125
mg/mL), 16.72%(0.25 mg/mL), 31.98%(0.5
mg/mL), 58.58%(1 mg/mL)E UERHICH,
50% 2 A2AS9] #9 ICso= 0.84 mg/mL

P
e

=8 XN = = 11 O
o T ‘?\‘zﬁﬁa 0]%

Table 2. DPPH radical-scavenging activity of Actinidia polygama fruit extract

Concentration DPPH radical 1Cs (me/mL)
(mg/mL) scavenging activity (%) 20 Mg
0.125 1621 + 6.52%°
0.25 20.38 + 8.26
AP-EEY . 0.64
0.5 43.03 + 1.66
1 74.82 + 593
0.125 7.97 £ 0.52°
0.25 16.72 + 0.40**
AP_\X/EZJ 0.84
0.5 31.98 £+ 0.65°
1 58.58 + 2.90°
Ascorbic acid 1.000 90.03
BHA 1.000 85.59

YAP-EE, 80% ethanol extract of Actinidia polygama fruit

YAP-WE, water extract of Actinidia polygama fruit

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same
row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. ABTS" radical-scavenging activity of Actinidia polygama fruit extract

Concentration

ABTS" radical 1Cy (mg/mL)

(mg/mL) scavenging activity (%)

0.125 35.61 + 1.66°

) 0.25 63.68 + 1.92¢
AP-EE . 0.22

0.5 94.08 + 0.09f

1 96.74 + 0.16°

0.125 2823 + 0.25°

0.25 52.88 + 0.50°
AP-WE? 0.26

0.5 89.25 + 0.99°

1 94.35 + 0.09"

VAP-EE, 80% ethanol extract of Actinidia polygama fruit

DAP-WE, water extract of Actinidia polygama fruit

Data are the mean + SD of triplicate experiments (n=3). Means with the different letters (a—f) within the same

row are significantly different at p<0.05 by Duncan’s multiple range test.

o= yeht, gl g olghE 529 DPPH
gz a7sol g g SR F=E0] 1
3 HojS &RIsATt. Oh et al.(2011)9] A+
Aol W= AFAE Zerﬂﬂ FZ£E9 DPPH
radical £2AEALS &4t A7 0.5 mg/mL &
S Aok FEE0A EFEE 43.94~76.96%
o] ATE o] & = tha AolE HAAh

l r

3. ABTS' 2iC|Zt 475

ABTS &z 4759 WO == ABTS
M3} potassium persulfate?] HHS-of 2J3) &Y
/¥l ABTS <ol2o] 2ZE9| Azt s
AA=E A o83t Aotk & A+ A3}, Aot
2 dufjo] ofghE 2 ES o83 ABTS #ttjz
A27%2 0.125, 0.25, 0.5, 1 mg/mL E=A
217} 35.61, 63.68, 94.08, 96.74%Z YERNA
I, 50%9 BFE 2A%9 3l ICseS 0.22
mg/mLE et Ao S S5+ &8
< 0|83t ABTS' &z &AL 0.125, 0.25,
0.5, 1 mg/mL &XZolA 28.23, 52.88, 89.25,
94.35%% WErIe™, 50%2 ZHd 2759
# I1Csox 73 A, Ao g & FE2E2

0.26 mg/mLE Vehdict. wet shcke @) =
F4 2220 ]3] o 3580) ABTS' 2]
7 27%0] 950 Bt

4. Reducing power 24

Reducing power $FAEL A&7} Fe¥'o] 4=
48 Bolslo] SiZe FHRALCEN FeH B
EE AS o83 o dy ARGHTH
(Hwang & Thi 2014). 7Hctl] o] ofghE 5

SEY T FE89Y reducing power &7

ATH= Table 491 2ot 7okl @i ofge 5
S5 0|83 F¥EL2 0.125, 0.25, 0.5, 1, 2
mg/mL &=4 27+ 0.05, 0.10, 0.22 0.43,
0.67% YJehjgith. Acte) g 282 2280
282 0.125, 0.25, 0.5, 1, 2 mg/mL =0
A Zk7F 0.04, 0.05, 0.24, 0.34, 0.51% YERH
ek 7okl o] ofghe FEET
£ gL Bk oEHor Zvlstgow,
ICso 24 22} 1.429F 1.812 7k 4ol &
T S22 HIg g FEE0] o Hold

S & 4 A%tk Jeong(2007)9] AT Ao
w2 thEfuR Tl Lok gl 2E719] &

)ll

=z ===
oTmT T=

L
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Table 4. Reducing power of Actinidia polygama
fruit extract
(Absorbance at 700nm)

Reducing power

Concentration

(mg/mL) AP-EEY AP-WE?
0.125 0.05 + 0.01° 0.04 + 0.01°
0.25 0.10 + 0.03° 0.05 = 0.00°
0.5 0.22 + 0.05° 0.24 + 0.08°
1 0.43 + 0.05%¢ 034 + 0.07"
2 0.67 £ 0.06° 0.51 + 0.03¢

ICso 1.42 1.81

VAP-EE, 80% ethanol extract of Actinidia polygama
fruit

DAP-WE, water extract of Actinidia polygama fruit
Data are the mean + SD of triplicate experiments
(n=3). Means with the different letters (a—f) within
the same row are significantly different at p<0.05 by
Duncan’s multiple range test.

FEEES OIS ddEE BAY 2% 15
mg/mLE H7FeIgE w 0.27 o &¢8S Y

wiglom &2 Ao Aok gme] oeE 5=
I SR FEE Y BlusS o tha
ZfolE eIt

5. FRAP &4

FRAPZ FARRFEHC] o8l ferric 2,4,6-
tripyridyl-striazine[Fe(II)-TPIZIE ferrous 2,4,6-

HI

Table 5. Ferric reducing antioxidant power of
Actinidia polygama fruit extract
(FeSO4.TH,0 eq uM)

Ferric reducing antioxidant power

AP-EEV 28.57 + 1.50
AP-WE? 2750 + 1.54

VAP-EE, 80% ethanol extract of Actinidia polygama
fruit

DAP-WE, water extract of Actinidia polygama fruit
All values are expressed as the mean = SD of
triplicate determinations (n=3).

"p<0.05; Significantly different by Student’s t—test
between AP-EE and AP-WE

=

tripyridyls-triazine[Fe(I)-TPIZ] &2 3+
= YEE ok W o s Ast o] de
o] 851 tHBenzie & Strain 1996). ZHth
drjo] ogs FEEN SFST F5=2 FRAP
/4 Table 50 Yetigiet. 7ickel g =
£(1.0 mg/mL)2] FRAP &/4& &3t A3, /)
o gufe] ofgtE FEE2 28.57 pM, 7NtH
A SFGF FEEL 27.50 pMOE it &
o o] oflghe &9 FRAP &4o| & FEEY

FRAP E4ETH o408 o =52 & 5= Slqlch

6. JHCH Z0f FE2S0| LMES ME D|X|=
Rl
FZ o] ME ot Eufj FEE0] YAE
9] ZA]GA |0 v|A&= IS ERolsly] ) 4
AA|ZEQ] MCF-73 Az bA| 225291 Helag ©|

MCF-7
120
@8 0 mg/mL
S - 100 0.025 mg/mL
=9 g @8 0.05 mg/mL
:I__) g 0.1 mg/mL
5L % 8 0.2 mg/mlL
a g 40 0.4 mg/mL
o @8 0.8 mg/mL
O 2
0
AP-EE AP-WE
Hela
@8 0 mg/mL
5~ 0.025 mg/mL
=9 @8 0.05 mg/mL
:I__) g 0.1 mg/mL
59 8 0.2 mg/mL
a g 0.4 mg/mL
g < @8 0.8 mg/mL
AP-EE AP-WE

Fig. 1. Effect of Actinidia polygama fruit extracton
the proliferation of MCF-7 and Hela cells
for 48 h by MTS assay.

Data are the mean = SD of triplicate experiment

(n=3). Statistically significant (p<0.05) compared with

the *corresponding DMSO-treated control by one—

way ANOVA.
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&3to] 48 A7+t 235t MCF-7 Al
of 7itte g FEES 48 AlRFESt A 2
I Ao E ogE 252 0.1, 0.2, 0.4
0.8 mg/mL &A, o=l v SF &
£2 0.2, 0.4. 0.8 mg/mL BEoA tjZof H]
3 FOJA 02 AL AEE0] Hashs As &Rl
FATHFig. 1). ESF Hela Ao 7icte Huf
FEES 48 ARFERt ARt At Ao Eof
ogtest 74 F2ELS EE 02, 04 0.8
mg/mL FE=ofA tiEto] v FolHo® Al
REeo] Faske Ae FUstAthFig. 1).

V. 8F g AZ

2 AF= Aol i) ogts 55T S
T FEES ol80l F EHEkolE ¢ F
2ld= $%F, DPPH, ABTS™ assay, reducing
power & FRAP £4& 0|83t free radical &

s 5795k, A ) LAIZER]D MCF-792%
Hela MZFE o|-&sto] 7okl gujo] ofgt=
FEEN SR FE= AP g8 FEEE Al
329 F4] Ao mx|= FFol okl AFSHA
o 2 A 2% g g oes FEEY
T EtHolt o ¥ F Efvs I &
Z+ 12.54 mg RE/g, 168.98 mg TAE/go] o™
Nl g S/ F28Y & S ol 9
F 4 F Ef9s = 22 11.31 mg RE/g,
152.96 mg TAE/gZ 7t &ufj oetE 55

ol A _n__,]xq_i & FAE YERITh 7ok
QAo ofeke F&EE°] DPPH 9} ABTS' assay=
o83t 1Cso @ 27 0.64 mg/mLet 0.22
mg/mLollo™, /it g SRS FEEC
A= 27 0.84 mg/mLe 0.26 mg/mLoE
T FEERY oEE F5E0] Eot
23t A4St adE RISttt Reducing

4

mkﬂ

o BR4 32BN R 280 B} o5

22204 thzgo] Hs) w_%.ai s
242 oSk wHE ey gig 2L 2

= Eoto] Artel Erf ek 28] SRS
Fol I ) S8 BusiRYE A
qlon, ofeh #2E FH5 F2E BEAA
QA 4 AARIE /AT U A0 et
et mebd e GupE ol gd ofge F5
o] F4 F&Wol uls Hrt O FuS A
£ 71 4 9L A0 oA o] ol
4E 24 A7) B89 AL I

k¥
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