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Abstract

Cirsium setidens, Allium hookeri, Aronia melancocarpa, are popular dietary ingredients for Asian cuisine or beverage. this study
attempted to search and report the antioxidant activity of extracts of aronia, gondre and samchae, which are used for food in Korea.
As a result, total phenol content and DPPH radical scavenging activity tended to increase, and Gondre extract showed the highest
DPPH radical scavenging activity effect. The results of a study on the ABTS radical scavenging activity of extracts of Gondre, Aronia,
and Samchae showed a tendency for radical scavenging activity to increase as the concentration increased. Gondre hot water extract
showed the highest ABTS radical scavenging activity. In this way, antioxidant activity was shown in the order of Gondre, Aronia,
and Samchae, and the concentration showed a high activity effect at high concentrations. In the cell protection effect results, the
concentration of Gondre extract was 500 pg/mL, the Samchae alcohol extract was used at concentrations of 2.5, 5, 7.5, and 10 png/mL,
and the Aronia extract was used at concentrations of 125 ug/ml. and showed a cytoprotective effect at 250 ng/mL. We hope that
these research results will be used as basic data for the development of various functional foods.

Key words: cell protection effect, phenol, antioxidant activity, anticancer effects

M E e Beetal Sy, 9ok 2ot &5te] Q1AL /I ot
o] il st} A2t FE2E Jo= FEA SUthlee T

AZo] 7154 Fto] i3t TAES} Hobdl A|h#l 5 2014a). ofZUoo] JAAHEL SE 8436%, EHSHE
ol B3 AEZ o83t 71548 a4 YEo] d=o] & 14.37%, T 0.7%, A& 0.14% -5-(Tanaka & Tanaka 2001)
SHA AP QIek TS o] &3 AR HIHE, of2Y o0& FA4Eo] 9lon, Zulilo] &5 ofZLot: BHx
o2 T3 ThFt SR 7154 AE, ARE o]8st A 2] (black chokeberry)2hil £, ghal A, o] Fof 4]
A7 2 7154 AE So] thFebA ALEL Uk ol E AR J154 242 9 BEHT JckSuio 5
AR50 ARBA Aol e AT B BUSA AYE  2006; Jeong IM 2008). T AFAR 0] WA LA
T 9lch ZEFHE IR A Auhe Felata J_E%"mﬁqﬂ} AL dsts AU A% BeH V1A 24 HFL
I BEeu, e nEY, BF 5o AjEE A IR S W Q) Zlolth(Han 5 2019). DA} 49 4]
2 FFA 9ot Lyt AZ 2F 5 771-o| Tﬂ} S A A9, FIZ, 5, FLaTHPark 5 1998;
A7 B AR Q17]1E AT Urhlee B 2000) AFE  Kim & 2005) & ohFE AFEo] FAS ¥ 9tk Noh
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S013)0 mEH Z=H = 7 AWEE AR o Bt QL
£ 208 Bughu glon, 2 &89 HSISHE
o] B4 A & g AL A3 A UthKim
S 2016). A ELS o83t A1) ofE] BHUEA 9 A%
/3 A-HKim DS 2014), A )& A7FeE A9 FHAEA
59 A7k HarE Hh Qlth(Lee 5 2014a). 3 4H9] A
4 a9E dANREY, 95 83 5ol g8A Aot
(Bae & Bae 2012; Kim 5 2012). of2Uo}o] Aajed s
AEs), 9IRS & T (Niedworok 5 1997; Jeong JM 2008;
Hwang 5 2014), §9%, F a3}, WA (Jankowski &
19995 et A7F BalEaL Qlot. waba] 2 Atof A
£ YUl 4808 F& o] &5t of TR/ AE
A FolA AZACE F2 o] &HE ArE FHEY, ¥
95 T Y4 33t AHE AEE TAZ(eong M
2008; Lee S 2014b; Kim S 2016) =], AH, of2 U o}&
Az Aro] wet vje&S S Yo & FEoto] A}
4 N2ZRS G35 FMotaA; okt
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1. AEizE o 52 A

B AT MEZ 0|85t Z=H|(Cirsium setidens), 2]
(Allium hookeri) OFZ2 Y OK(Aronia melancocarpa)y= 73Q%E ¥
F 2419 mEOM AxH ARE FUst] Aol ARES
ek F4H FE2202 FEHHNAMY FFdFe T2 S
oA kil FE8710] 3 FEFE 24T 74 A=
Az Aol meh 358719 &3l A of=yoret A
o= 50%2 F40 ARE 111, 2= F4% ARE
21 vl 21Z GEI5te] 0TAA oAt &7 ¥4 =
HHog FEH FEE2 JIAI(No 41, Whatmman,
Maid stone, UK)X|Z o]EZE AAF T 5=7|(EYELA,
Tokyo, Japan)= F55t0] F21% & Y& Hasto] 5Ix
Aoz Ao o]-&skAtt.

kA

T

H FEES THFTE 94T v 5 mLY] SR F7lsto

St & A2oA 387 AT F EEgEA|(X-ma 3100,
n Coperation, Seoul, Korea)S ©]-&35}] 725 nmof| A &3

T8 St § E9uE g2 7 QlARS o] &5t

2% REFACERE 7HHQI4AN FFoE UER I

Z ETH 0| E $FEF2 Moreno(2000)9] IO 2 &5
0.5 mLof| 10% A4 0.1 mL, 1 M o EARZE 0.1 mL
9 ethanol 4.3 mLE X} 2 7}ste] &3l AL0A 405
ZF WX & B3P A (X-ma 3100, Human Coperation,
Seoul, Korea) 415 nmo| A SF=E FF5H30Hh & St
o= gFe ARG ol8stol BT BRI 2R
% Zehaiols e AN,

4. DPPH 2iC|Z ANEN =X

DPPH &0}z AAZAL Lee 5(2007)9] WS 283t
of a5}9lT}. DPPH 2HelZr £AE4S Choi 5(1993)9) 1
Hof| wat 827 (free radical)S oIttt 2T, A,
of2 Yol 34 FZE AR 3HH 04 mLo] 1x10* M
DPPH £ H(HE2) 5.6 mLE H7}st &, 1087 Wx|gt &
525 nm A FFEE S5FATHYu KW 2020). E/4H]i
£ Y3 EFEYL opATEHANS ARSI, AR T 4

ZHrell it A7l B HIE YER AT

EDA (%)
(Electron donating ability) 2 &5

5. ABTS ZiC|Z A7{Ey &3 A &2y =3

STARHE 2 Re 5(1999) 810l wet 7.4 mM 2,2*-Azino-
bis(3-ethylbenzothiazoline-6-sulfonate)(ABTS) -&20] 2.4 mM
At ZEe 9al GACA 12~16A17F Bt HESAIXL
F 734 ol FHES} 070] HEE SR o)4jste]
S AXSAH. 2= F4H FEEZ 003125025
mgmLe| AlgEsEE A5, Ao} of2 Yol 4 &
=2 025~1 mg/mLe] AR FEZE AZSE T A|F89 1 mL
of ¥-g% 2 mLE E9ksto] A2oA 1027+ ¥HEAI7|
734 ol A FYES 245190 ABTS 2z 4752
A= 7ot FE79] S8 B2 UESlH =4
&9 22 Oyaizu M(1986)2] Wiio] w2t S451%itt.
5, &9, A, otzYot 4 F&& 1 mL, NS
(200 mM, pH 6.6) 1 mL, 1% HZ|AASHEE | mLE &
I 50Col Al 2087 ¥ AIZ T 10% TCAEY 1 mLE 715}
o] 2,000 rpmof| A 1587 L4250 A2 A A 2 mLo
S5 1 mLeF 0.1% JSHE() 1 mLE 7Fsto] &qtsto]
700 nmoll A EFEE SAoth L, 4, ot Yo}
T4 FEE9 FHY2 FFE FoE UeUSlth #2E
AL ofAFEHARS o]g5to] AR 9| ABTS #Ht| @475
¥ gl Bkt
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6. FRA (Ferric-reducing antioxidant potential)& 0|28t

FRAP% 1%0& % FAslE 242 Benzie & Strain(1999)

312 M 839, FRAP reagent OPHEAL LHE
F buffer 300 mM, pH 3.6, 40 mM HCIZ &3]3t 10 mM
2,4,6-tris(2-pyridyl)-s-triazine(TPTZ), 20 mM FeClLE 10:1:1%2
Aol SoE2 WEQTh AdL ZH7H9] A& 0.05 mLo| &
= 15 mLE 7Igt § Egete] 37CoA 5E3F KA
F BHYEA 593 molde] FYES s

7. MIZHHQF

2|, A, of2 Yot 7 FEEQ] AlE54dS ot
5] MTT(3,4,5-dimethyl-thiazol-2-ly)-2,5-diphenyl tetrazolium
bromide) assay 0] 3ko] Z45HAITHOR 5 2009). Z}2}9]
M ZZ 96 well plateo] 5x10* cel/mL =2 100 uL® H7}5}
o] 5% CO,, 37°C incubatoro]| 4] 487+ SOt HJQEA] 7] 11 W] 7]
of %0l A|R(2, 3, 4, 5 mg/mL) 100 uLE H7}sto] 24A]7F
SlFeheIT 1 7t welle] AEekg AATE F MIT 89
(5 mg/mL)yS 100 pLA FH7Fstal 37°C, 5% CO, incubatoro] 4]
4XZF © Wk MIT Alofo] H7bE WA A7
8T 570 nmof| A S5t 23S BA ST

8. SAHAz=
£ A4 dojRl BE Adts Hotd BEEAE UE
yiglon, 544 5942 SPSS(Statistical Package for the

Social Sciences, SPSS Inc., Chicago, IL, USA) programs ©]-&
o}o] one-way ANOVA(analysis of variance)Z £43F &
Duncan’s multiple range test®2 7355}9] p<0.05°4 5-2J44-&
A4 stk

23} ¥ oa
1. 28, &, OlZLot =8 F£229| & Hi= =

gl ElEL0|=
AR A= Table 10 AARE AAE &4, 4H4, ot =Y
of 4 FEE9| 3= &F 4 FEHH ol 2
ZAE 9 71 1A 0|85t TS ALttt *EEﬂ
A, of2 Yol &9 FHlw T 74 41.20 mg/g ¥
29.42 mg/g, 12.68 mg/gC & L= FH FEZEA 7 =
2 HE FS Utk thE o & of2 Yok, 4ol ]l
o} FETE ol E 2 g, A, ol Yot &9
A 22y 7.17 mg/g, 3.76 mg/g, 1.14 mg/gS YEFY o] =
FEEAA =4 vEeH, A 2552 7P @dth
0]9,]- 7Po] _J__I:Eﬂ o]—iqo]- ol /U—xﬂ zz\jA = é-‘—ﬂuﬂlr—
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Table 1. Total phenols and flavonoid contents of water
extract from Cirsium setidens, Allium hookeri and Aronia
melanocarp (mg/g)

Total phenol Flavonoid

Cirsium setidens 41.20+2.24" 7.17+0.58
Allium hookeri 12.68+0.30 1.1440.30
Aronia melanocarp 29.4242.42 3.76+0.89

Y Values are the meantS.D.
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Hlolt gk 24, otZYot, 4 o]l
| Zg}Holr9] th2 12 Baek JP(2020)= L&,
H], 2JH]F, IEH7] 59 STt 0|t H| oA
64.44 mg/gO = FEH 7L 7MY w2 EFHEeo|E S U
EFQITHY BT o1}t of2Yol9] FH= g5, St

ol& &}eko] o5t 1:]- A-(Park & Hong 2014)0| 4] F4= 3
SEEY RS FEEAN 2 S UEd ZeE B
IE BF ek ARe] AT AyEE AX HeE o8
80%2] 4 FEE9 F Eds 21401, B FEES
6+0.12 UEtd 237} th(Lee 5 2014a). B AL} ThA
Zpol7F Qo ol= F49 BlEo] WE Ao|= HojZlth
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2. DPPH ZIC|Z A&

2, A, offYot £ 289 i 242 &
Q15}7] St DPPH free radical 2AEA =% Zi}= Table
20} Zt) 2Ty E=&2E9 AL 0625 mgmLe] ST ofA
16.49%, 1.25 mg/mL, 2.5 mg/mL, 5 mg/mLY] &L oA Z+z}
35.59%, 70.94%, 86.66%= 5 mg/mLo] FLojA 7} =2 &
4L Bt of2 o} &89 H2 0,625 mgmLY] HEI
A 11.22%, 1.25 mg/mL, 2.5 mg/mL, 5 mg/mL2] oA Z+
Z} 20.61%, 37.06%, 61.27%2] DPPH =}tz AALFL Lt
Weleh of2Yote 5 mgmLe] oA 7MY &2 G4
eI BHd, A 552 0.625 mg/mLe] 5EofA
1.65%, 125 mg/mL, 2.5 mg/mL, 5 mg/mLe] FkofA ZZ+
2.98%, 6.32%, 12.84%2 7HF F2 £A5S Bt ol &

o] |, 41 ¥ offUYo} :&=9] DPPH |4 &AL
4 &4 43 BE ANE= %7t $7Fl w2t DPPH 2
Z AAZH0] T7h= AFE BloH, HIEsE 5 mg/mL

oA ZEH ZZE 86.66%, oFEU o} 61.27% A 12.84%

9] A3E Ho, 2Td $&580| 7P %2 DPPH 2oz
2ASYS YEIT Park & Hong(2014)«1 22| Aol
Al 50%2] olgtE, HlghE FEE0A B 5k oEFo =R
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Table 2. DPPH radical scavenging activities of water extract from Cirsium setidens, Allium hookeri and Aronia melanocarp (%)

Concentration (mg/mL)

0.625 1.25 25 5
Cirsium setidens 16.49+0.64" 35.59+0.28 70.94+1.73 86.66+1.22
Allium hookeri 1.65+0.33 2.98+0.19 6.32+0.27 12.8440.27
Aronia melanocarp 11.22+0.98 20.61+0.81 37.06+0.40 61.27+0.84
0.025 0.05 0.075 0.1
Ascorbic acid 29.07+0.65 64.42+0.33 94.2440.65 95.57+0.08

D Values are the meantS.D.

DPPH free radical A2AE4Jo] 275t Ao g2 BT syt &
) I FEEH TS FEEY A4S 8FE Hwgt
Lee 5(2014b)2] A ollA= oehx &5 vl G5 5
%9 DPPH 337} &2 202 HIgH vt Qlt}h. 2=
F FEE 70%S H7Hs o] st & Aol A
Kwon 5-(2014)°)4 &% o]&& o2 DPPH &tz AAEA
2 HolFo] 57 2248 =2 42 UEd 2 A<
AR AS UE ik o]ek o] ohFet FEQ A+
Aot 2 A+ AIE & 1 & AR E9 st 71548 Al
F Mol 88 7HHE =Y & U= AREA Yoty

Hojzit.

3. ABTS 2iC|Z A&

T4 2445 AMck=d F8 W F st ABTS 2
bz aAsolth 22, A, of2Yor 4 FEEC
ABTS 2t AAEYE 573 A= Table 33 2. &
o 24 2222 0.03125, 0.0625, 0.125, 0.25 mg/mL 5T
of| Al ZHzZ} 11.21%, 21.09%, 42.51%, 81.58%, ofZL]o} =&
ZZE2 0625 125, 2.5 9 50 mgmLe BTolA Z+zt
59.54%, 73.91%, 85.62%, 94.98%= UEHQIct A1) &5
2 9.48%, 16.98%, 25.03%, 32.30%2] ABTS o)z AALS

e G}, o]} o] 2Eg, of2 Yo}, A4 4 =
9] ABTS 2z &AGA S 4= ABTS Sz &
A1} iR R w27 F718t] wE Sy A
715k A JeEith 22 4 22582 H1
% 025 mgmLol Al 81.58% AATAZL UERy o, A
4 ofg Yo} 2 FEEL Hisk 1 mgmLolA Z+
32.30%, 94.98% O AATAHE YEo] ZEd &5
o] 7MY =2 ABTS |z 2AY/E Yeth. Choi
Ryu(2015) & oh2 418 2491 e A d4F3E9)
ABTS Stz 475 574 47}, 2.5 mgmL % 5.0 mg/mL2]
EwolA] 22t 59.6% D 70.1% ABTS &tjd AASS et
W v} let. o]t A3E & uf DPPH 2oz &ASTH &
ARG AR Al 2EH S} of2 Yo} £ 2EE2 ARty
43t ol HZE 5 A At 580 U= AR B
oqZch E o2 A4 =9 ofeEd Reg &
B3 ZA &2 ABTS HZ 2744 a3 HQl Ao
2 B33l bl Ith(Choi 5 1993; Kim 5 2016).

] m

ox.
i

N

24 9

"

N

g, A4, of2 Yol 4 FEE9] U2 Table 4%}
Zth 0625, 1.25 2.5, 5.0 mgmL2] HLoA ZEF 2229

[o))

Table 3. ABTS radical scavenging activities of water extract from Cirsium setidens, Allium hookeri and Aronia melanocarp (%)

Concentration (mg/mL)

0.03125 0.0625 0.125 0.25
Cirsium setidens 11.2142.20" 21.09+0.16 42.5141.57 81.58+0.31
0.25 0.5 0.75 1
Allium hookeri 9.48+0.16 16.98+1.09 25.03+1.25 32.30:+1.25
Aronia melanocarp 59.54+1.40 73.91+0.32 85.62+0.79 94.98+0.16
0.0025 0.005 0.0075 0.01
Ascorbic acid 21.1243.83 43.81+4.71 74.19+2.94 99.69+0.15

D Values are the meantS.D.
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gL 717} 0512, 1.050, 2.052, 2.519% LEFG}OH, ofF
= ZHe = ofA] ZkzE 0.377, 0.739, 1.446, 2.4359] T+
et A 2552 22 0.059, 0.162, 0317,
06182 Fx7l S7Id45 Sdge F7F siqlt. &4,
offUo}, A1 4 FEEY &Y &4 A, Hiwe

14 © oo
o Q. io

5 mg/mLofA 7H =2 Y-S Byt L FEE
2.519, of2Yo} &5 2435 W AA FEE 0.618F Al A
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5. FRAP(Ferric-reducing antioxidant power)

28|, 43 & o2 Yo} 4 FEE2| FRAP 57 A1}
+ Table 50 UERUTE. ZEH Y} of2YolY =&5E2
0.625, 1.25, 2.5, 5 mg/mL 5=l A Z+Z} 0.201, 0.359, 0.660,
1.2380]911, of2Yo} F4 =&E2 Zkzt 0.170, 0.297,
0.533, 0.992 o}, Aj o] A2 ZFzt 0.083, 0.107, 0.150, 0.245
9] FRAP 12 UEH It HlEk 5 mgmloA &
SE2 1238, of2YoF FEEL 0992, A 522 0245
+0 2 FFE 32 UL Park & Hong(2014)9] A+
A= ot2Yol 4= FEENA = 7P B2 8482 EA
I, FHA 0 R 50%9] e FEEOA =2 &84S 59

2o, A, ofzyotr 4 FEE0 st d AE Eo ait 215

Aoz Hystrt.

6. Z=2, &, OfZL0t =8 FE22| ME 25 51}

1) 22, &%, OfELIoF FH FE29| ME MES

Fig. 19] AAE 2&8 74 FE559 A2=4d BES
=243}, 62.5 ngmLEE FHIEE 1,000 pg/mL7H] 80% ©]
Fo BEEE Hoj AlZEA0] Qls AR HolA, 500 ng/
mLe} 1,000 pgmlL9] sE& REd 34 FE5E9] ASHY
AEYAE ST B AR 2id Reke FEE
o] Z+=/d AROIA AT BES
237t Ath(Lee 5 2008). A +74 FEE9] Al &2
5447, 3125 ngmLo] FEofA Al AJEE0] 53.35%,
15.625 pg/mL ol A Al 3L AEE0] 68.58%= A E=/]0]
Ue AoE HoAH Algsk 2.5 5 H 10 pg/mloA=
85% ol/d9 ME BEHS Hof F40] gle Ao2 s
Arth. ot A F74 252 10 pgml 0[5t FER
Al zsto] 4ty AEHA NHEIE S 5HATH(Fig. 2).
off Yo} 37 FEE9 AX BE& 5727, 500 ng/mLo]|
A& 54.53%, 250 pg/mLOllA] 70.75%, 125 pg/mLo| 4] 83.52%,
62.5 ng/mLol| A 86.65%, 31.25 pg/mLol| Al 122.99%, 15.625 ng/

l

Table 4. Reducing power of water extracts from Cirsium setidens, Allium hookeri and Aronia melanocar (Absorbance700 nm)

Concentration (mg/mL)

0.625 1.25 2.5 5

Cirsium setidens 0.512+0.006" 1.0500.010 2.052+0.022 2.519+0.077

Allium hookeri 0.059+0.035 0.162:0.006 0.317+0.003 0.618+0.013

Aronia melanocarp 0.377+0.017 0.739+0.024 1.446+0.060 2.435+0.087
0.025 0.05 0.075 0.1

Ascorbic acid 0.363+0.016 0.754+0.010 1.184+0.011 1.692:£0.007

Y Values are the meantS.D.

Table 5. Ferric-reducing antioxidant power of water extracts from Cirsium setidens, Allium hookeri and Aronia melanocarp

(Absorbance, 593 nm)

FRAP
0.625 1.25 2.5 5
Cirsium setidens 0.20120.006" 0.359+0.005 0.660+0.006 1.238+0.010
Allium hookeri 0.083+0.004 0.107+0.008 0.150+0.005 0.245+0.004
Aronia melanocarp 0.170+0.004 0.297+0.012 0.533+0.026 0.992+0.032
0.025 0.05 0.075 0.1
Ascorbic acid 0.314+0.007 0.558+0.078 0.846+0.011 1.165+0.172

D Values are the meantS.D.
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Fig. 1. Cytotoxicity of water extract from Cirsium
setidens. " Values are the meantS.D. “*Not significantly
different.

mLol A 123.74%9] AEE-S ek 9lekFig. 3). whebd of
2ol £ 2EBS 125 ugml o|50] FER A z3}o]
b AEd A AAATHE 24519 Chang 520169
Ao A (BHPE AH5H] AEAS FERT ofujo}

ZZ50] sodium nitropusside(NO donor)°]] 2]
HAE B2 human HepGA|EA A zH= 3
T Fig 40 UERock OB AR AzlaA
5 “H(normal), SNP TH= #2]7-(SNP) 1&|11 =
o ARE TR A3 A Hlasiyith 11 2
I, AT AE YE2E2 100%= LHEFE O™ SNPE A
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Fig. 2. Cytotoxicity of water extract from Allium hookeri.
Y Values are the meantS.D. “p<0.01, ""p<0.001 indicating
significant differences from the control group.

60 |

Cell viability(%)
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con 15,625 31.25 62.5 125 250 500
Concentration{ug/mL)

Fig. 3. Cytotoxicity of water extract from Aronia
D "p<0.001
indicating significant differences from the control group.

melanocarp. Values are the mean+S.D.

2ot 222 51.36%= FA 2L HlE] AZgEE0] 72
Aoz Zasiet Iy L= F4 FE22S5 500 g/

2

, 750 pg/mL, 1,000 pg/mL9] FEE 2|3t A3} SNP A2
of vls FoJH o Frloto] A5t AEHAREE Al
S H3513oh Lee 520082 LEd F+&=0°| 9 1t=
Aol 25 a3t Qloka Bush vt Qo A Y &5
ol NE W Atst AEHAE A3 A= A9
N B2 100%E VEPHOoH, SNPE A 23l g2
41.89%9] AE&Z UEtdo] |oHoR Aot A
T F2E225,5 75 9 10 pgml A A3} HE AR
B A 50% o)) Al ABEEE YERf o] SNP tR
o Hlg FojH oz Froto] A5t AEHAZRE AL

R
i

120

100 -

SV ww 4 id
0 - |
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##

Cell viabilit %)

Normal 1000 (pg/mL)

SNP(2.5 mM)

Fig. 4. Effect of water extract from Cirsium setidensr on
the sodium nitroprusside(SNP)-induced oxidative stress in
HepG2 cells. " Values are the meantS.D. "p<0.001
indicating significant differences from the normal group.
#p<0.01 indicating significant differences from the SNP

group.
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Ho5tgH(Fig. 5). of2Yot 4 FE=] M W Alst
LEHAS S Ake FA ol Hs) SNeE A=
3 i Zo] 4444%2 215 02 A3 thFig. 6). SNP
At tixo] ARE AT A3 AR 5k 125 ng/ml
ollA 60.11%2] AEPELS HFOor, 250 ugmLo A&
EEOIA 7085%9] FEAZ YERo] AES Rodste &
IE Herelth ofR Yotz A2 SRS FoIg 250 n
gl A2 FEALE 69.2%0] AlE YEES Ho Abst A
Edxo] i A2 Eo Z3F gle AR 4A Qo
(Chang 5 2016).
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Fig. 5. Effect of water extract from Allium hookeri on the
sodium nitroprusside(SNP)-induced oxidative stress in
HepG2 cells. " Values are the meantS.D. ~p<0.001
indicating significant differences from the normal group.

#p<0.01 indicating significant differences from the SNP
group.
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Fig. 6. Effect of water extract from Aronia melanocarp
on the sodium nitroprusside(SNP)-induced oxidative stress
in HepG2 cells. " Values are the meantS.D. " p<0.001
indicating significant differences from the normal group.
#p<0.01 indicating significant differences from the SNP

group.
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