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Abstract

The purpose of this study was to measure the antioxidant activity and bioactivity of black chokeberry (Aronia
melanocarpa). The black chokeberry was known to contain many physiologicaly active substance, such as ascorbic acid,
anthocyanin, quercetin. We extracted black chokeberry powder from four solvents such as chloroform:methanol (CM, 2:1, v/v),
distilled water (DW), 70% ethanol, 70% methanol. After that, we determined anthocyanin, total phenol, flavonoid content,
DPPH radical scavenging activity, ABTS radical scavenging activity, ferric reducing antioxidant power, reducing power and
Nitrite scavenging activity of black chokeberry extracts and as results of comparing each extract. respectively. From the above
results shows that antioxidant activity and bioactivity of black chokeberry extracts was the highest in 70% methanol (p<0.05).
The results suggest that black chokeberry can be used as nutraceutical foods and natural antioxidant.
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Q7R QIAlo]l A== ROS i opu]2t AEF A, 317
29, 5T o= ¢Isle] ROSo|| =E57] 4ot
(Bokov et a., 2004). o]o]| AlZ=o g e 4~ Q=&
ARiE] AL Bl tiet v} Bhre) W
QI (Kahkonen et a., 2001). 15 £ ﬁﬂ]ﬂ“ A
njat thaAY Aol Hol2|7k7h fikx]olm, -40T
o] 29), 7%t Aol 5| SANNE 2 Aje} 8-9%
of A $:85t0] Alg AAo] YR Mo|7|w 3
o, A8 = ok 0 72 AL2-EcHBoalling et a., 2015).
T3} ascorbic acid, anthocyanin, sorbitol, citric acid,
quercetin, tannin, chlorogenic acid 5 o2 AJ2j&HA
2Jo], ROS Y free radical 2 A4 ¥
AE5IEE oehs Ao deA glriParzonko
et al 2015). ¥Hdo|| E2 2gu8)E fujEs &3t

3 AE|BAIER o] AB Sk} 3HALS] B 2450

}..

Ezl (o) 6‘]—0 o].j_l_

feRiigh = vl

HlJﬁJ k= o] wlrlgk Aok

olo] wel & AtollMl= B Z=m2]9] chloro
-form:methanol (CM, 2:1, v/v), DW (distilled water),
70% ethanol, 70% methanol2] gz F=35
anthocyanin, total phenoal, flavonoid 3R =435},
Aks] 52(DPPH radical scavenging activity, ABTS
radical scavenging activity), g-g(ferric reducing
antioxidant power, reducing power) 2 o}2AF 475
(nltrlte scavenging activity)-S Z4slo] 22 ZaHg]
o] & gufjo] whE eksels vluste] ofg g
S o A7 1s AR el BAor of59]
4B|E £0]al ofof| thgt 7| 2AtRE AARe=H A
e 8l 75 dAEe=A o8 Ts e AESHL

A} stiet

2 Aol ARG AR 20154 9o BRhEAL &
g 23S FAURAA F4T e AlSel
3}o] deep freezer (DF-8514, 1l-Shin BioBase Co.,
Daegu, Korea)oll4] -80C= ksl AR5t

< #J3 chloroform:methanol (CM, 2:1, viv), 70%
ethanol, 70% methanol -80l|E Z} 108)] 7|519(1:10,
WIV) ARRollA 24A171H 23] &3 5 ojul(filter
paper Advantec, No.2, Tokyo, Japan)sliil, &
E22 70CA] 247HY 28] 2E3}0] ofu}slrt.
Z=ZBE.9 rotary evaporator (Hei-VAP Advantage,
Heidolph, Germany)& ¢85} 40TColA 7Y 5=
slo] BuiE AATE &, 139 AmE 3]4ste] 1.0,
0.6, 0.4, 0.2 mg/mLi 3451 5 Aol AT
s R e R R s R R i B oy
E““‘:‘a(%)i LFERA AT

2.3. Anthocyanin & =X

S 2349]2]9] anthocyanin 352 pH-differential
HhHS HEslo] 245190t kim et ., 2014). &, Az
F B2 Zau)g] 22 05 go methanol-1 M HCI
(85:15, v/v) 15 mLE 7}5fo] 30& 5291 &315t 5] o3}
sto] B x| g2 ARSItk Al 1.0 mLoj 0.025 M
potassium chloride buffer (pH 1.0) 3.0 mLE- 7}3}aL
T = A o] A& 1.0 mLoj] 0.4 M sodium acetate
buffer (pH 4.5) 3.0 MLE 73} 5= ¢FAlof| 2057+ i
3lo] UV/IVis spectrophotometer (SP-200, Analytik
Jena Co., Jena, Germany)& AR5} 510 nm 2 700
nmellA] FFES 34 SIStk £ 2IMEY
anthocyanin %“%E‘i cyanidin-3-glucoside?] & 334
4 £=26,900 M em™)E o]-g3}of The Aol o8 &

It Wang et al., 2016).

AXMWX DF>1,000

Anthocyanin content = T

A= (A510 nm-A700 nm)le.O'(ASlO nm~A700 nm)pH45-
MW = molecular weight of cyanidin-3-glucoside
(449.2 g/mal).
DF = dilution factor.
€ = molar absorptivity of cyanidin-3 glucoside
(26,900 M 'em™).
L = cell path length (1 cm).

2.4. Total phenol & =8
Total phenol &2 Folin-Denis’ 9IS W& s}
ASBIECHKIim et al., 2013). Alg &8 0.5 mLoj

zru
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224> 3.0 mL& Y37, Folin-Denis reagent 0.5 mL=
7kek 3, 2k Alof 3ELE Ao ®A|Rh F] 10% NaCOs
solution 0.5 mL-S H7}sto] Al2of 1ARE ®A|gt &
700 nmoflA F3=E SIS FEEE 2 galic
acidE ARSI A& 1 g mg GAE (mg of gallic
acid equivalents) 2 LER QI

2.5. Flavonoid &2 &3

Total flavonoid =k Al& 5290 0.5 mLoj| 10%
aluminium nitrate 0.5 mL2} 1 M potassium acetate
0.5 ML= 92 5], 80% ethanol 2.0 ML= H7}5}o] 2F
SRRE 5 4087 T Ad-2of| WA|ste] HES-AIX] 9415 nm
oA Fd= 7S 24351 HJing et d., 2015). o] wj
FEEEEQ] querceting ARS8l HEFS 2Hdste] Alm
1 g mg QE (mg of quercetin equivalents)2 Ak}
ik

2.6. DPPH radical scavenging activity &8

DPPH (1,1'-diphenyl-2-picrylhydrazyl) radical
scavenging activity= z+ gu] ¥ A& &5 0.2 mL
2}0.1 mM DPPH 2.8 mLE &35} QFAloj|A] 3057F
HESAIZ] £ 517 nmojlA| S3=E S7dsto] LERHSL
th ZF A& FEE9] free radical scavenging activity
£ A28 W71 Gk blanke] FE7 50% 1145t
=0 a3t AR =2 I1Csx (50% inhibitory
concentration) 2 ZuE FASIICKBlois, 1958;
Duan et a., 2014). o] w] &4 v|2E €5k control
2 $HAJsIAKSEA| 21 butylated hydroxyanisole (BHA)S
ARgle] 22 WP 0 B B S el

DPPH radical scavenging activity (%)

- (17 AbSSa'mplu
AbSBltmk

) > 100

2.7. ABTS radical scavenging activity &8

ABTS cation decolorization assayo] 2Jst HhH
(Floegdl et a., 2011)2 W3slo] ABTS (2,2-Azino-
bis-3-ethyl benzothiazoline-6-sulfonic acid) radical2
ol FAlste 2S AHSIHE 7 mM ABTSS}
2.45 mM potassium persulfateE 1.1 (v/v)Q] HE=
4lo] 16A17F 52t @l ®A|5to] ABTS radicd & 3

gAIR1 %, ethanol 2 3]4510] 735 nmeflA] F3% gk
0] 0.70(x0.02) 0| E|x=2 5}5ict 3)Al% 8o 3.9 mLoj
AR 2N 01 mLE Y 5 108 ¥ 734 nmoj|A] &
s =459l Control2 BHAS ARgsI9ial
ABTSradica scavenging activity+ Th2- Ao oJ5}o]
Axkstoict.

ABTSradical scavenging activity (%)
=(1- %) %100

2.8, Ferric reducing antioxidant power (FRAP) &X

FRAP 3732 3191212 o] g3to] ilakse 245t
== = (Ortuiio et al., 2016; Raudonis et al., 2012) &
2 0.3 M sodium acetate buffer (pH 3.6)2} 10 mM
2,4,6-tripyridyl-S-triazine (TPTZ) solution, 20 mM
ferric chlorideE 10:1:1 (VIVIV) 2 &3tsto] A 214
of ZABko] AMESIATE AlR $E4 0.2 mLojl FRAP
reagent 3.0 mLE- 7|51 30571 water batho]] ®-=]3t
] 593 nmojjA] =S 2435192 ferrous sulfate
2 olgalol WAL 2T F DS ABKICE
Control-2- ascorbic acidE AMg319aL o]& E3] ECso
(half maximal effective concentration)2- -5}tk

2.9. Reducing power &H

£ Zade|d] 8 FEE0] @ reducing
power®] 42 7+ Al & 89 1.0 mL o 02 M
sodium phosphate buffer (pH 6.6) 1.5 mL2} 1%
potassium ferrycyanide 1.0 mLE 231 50°C 2] water
bathof|A] 2027t Wk~ Alzitk. BEGAIZ] E3telo] 10%
trichloroacetic acid 1.5 mL= 75} 4& 3 3,000
rpmef 1023t lEeste] 2elE s 1.0 mL&
254> 3.0 mL 128]3 0.1% ferric chloride solution
0.2 mLo} 2 EA[A 107 - 700 nmojx] S3=5
Z2J51cSinghal et al., 2014). E3F ECsp2 control
2l BHAS -55to] Altsigick

2.10, Nitrite (NO,) scavenging activity EH

oAk 4752 (Johnny and Ron, 1984; Kim et
al., 2014) 9] *HH-8- WHalslo] 2431 T) A& 2.0 mL
9} 1 mM sodium nitrite 1.0 mLE &3] 0.2 M
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citrate buffer (pH 2.5) 7.0 mLE A7t &, 37C=2 1
ARE 5Lt HESAIZAT HEg-2 1.0 mLof| 2% acetic acid
3.0mMLE Y& 3, Griess reagent (1% sulfanilic acid
in 30% acetic acid: 1% 1-naphthylamine in 30% acetic
acid, 1:1, v/v) 0.4 mL 2} 15571 HES-A]A 520 nmoj|A]
SH=E 24319t} Control 2= BHAE A3 S
o] T 412 olgatod 47152 ARsigic

Nitrite scavenging activity (%)

Abs Abs

reacted sample

Abs

=Q1- Sampl )
1mM NaNO,

211, A &2

A dlofel= 33 ¥HE ZAsH3low, meantSD
(n=3).0.& FFF}ck. E A3 7] 52129 Kol
X one-way ANOVA (analysis of variance) = 54 3t
5 p<0.05 4==of|A4] Duncan's multiple range testo]|
oste] 7t wie 1H] F-odS AT FAA ol
sk =2 18 IBM SPSS statistic ver. 225 A5}
At

KRRE -

B2 Z=4|2](Aronia melanocarpa) <] chloroform:
methanol (CM, 2:1, viv)} distilled water (DW), 70%
methanol 2 70% ethanol 2] = 4~8-2 Table 19| L}
Efigich ZF 8ol 2% 4=82 70% methanol oA
68.61%= 7P =7 UERFT, 70% ethanolojlA]
66.10%, DWollA] 61.52%, CMol|A] 21.66% <=0 & Lt

Epdtes.

3.2. Anthocyanin &l2f

£ Z2a4e] 2] anthocyanin -2 Teble 17}
Fo] 146.13+£1.06 mg/100 g= YElT) Anthocyanin
AL A G AlEA O] 8 A AR X
I 3] ol @ upAR AMGEH FF, AN
, 'SR, gL, &4, DNA &4 1] 59 aaprt
= Aoz oF#A] 9ItiLin et ., 2016). Teoli et
al.(2016) 9] AtolA] £ Z=w2]2] anthocyanin g
210 127.89+1.57 mg/100 gO& H AlFle] Autrrt

mN

lo

oo T

;O

Table 1. Contents of anthocyanin, total phenol, flavonoid, and 1Cso & ECso values in the bioactivity evaluation assays of black

chokeberry (Aronia melanocarpa)
Assays Black chokeberry powder

Anthocyanin content (mg/100 ) 146.13+1.06

cm? DW? 70% ethanol 70%rethanol
Extraction yields (%) 21.66 61.52 66.10 68.61
Total phenol content (mg GAE?/g) 33.77+0.16® 40.28+0.21° 55.92+0.35° 61.52+0.36"
Total flavonoid content (mg QE¥/g) 16.78+0.38" 12.84+0.44° 16.58+0.32° 17.24+0.07°
DPPH® (1Cso, mg/mL) 0.318+0.002" 0.250+0.001° 0.153+0.002" 0.129+0.001%
ABTS (ICs0, mg/mL) 1.548+0.023" 0.982+0.012° 0.523+0.002° 0.482+0.002*
FRAP (ECs0, mg/mL) 1.260+0.015° 1.300+0.005" 0.530+0.004° 0.485:0.010°
Reducing power (ECso, mg/mL) 0.987+0.018" 0.688+0.015° 0.307+0.001° 0.292+0.007%
NO; scavenging activity (1Cso, mg/mL) 3.117+0.079" 2.115+0.111° 1.033+0.004" 1.012+0.014%

Y CM: chloroform:methanol mixture (221, viv)
2 DW: distilled water

9 GAE: gallic acid equivalents

9 QE: quercetin equivalents

% DPPH radical scavenging activity (DPPH), ABTSradical scavenging activity (ABTS), ferric reducing antioxidant power (FRAP)
% The val ues are meanstSD (n=3). Values with the different letters in the same row are significantly different (p<0.05) by

Duncan’s multiple range tests
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Chas 32 Zro] Ugko Lt blueberry 23.62+0.07 mg/100
g, cherry 15.91+0.10 mg/100 g, raspberry 20.36+0.25
mg/100 g, strawberry 6.89+0.48 mg/100 g2 Hi!
o] o]e} BlwsleS wf &2 Z=1H]2]€] anthocyanin
Fepo] 2 A o= ke,

3.3. Total phenol &z

S 2aH2|9] GrE FEE49 totd phenol
S0 Table 19 YRS ™ 70% methanol &5
oA 61.52+0.36 mg GAE/go= 7F =7 Uk,
70% ethanol o] 55.92+0.35 mg GAE/g, DWojj4]
40.28+0.21 mg GAE/g, CMoj|4] 33.77+0.16 mg GAE/g
=02 CMoflA 7 W2 Lo wal=|gie) 716-d 4l
Fom dHA Qe A Folke e & ==
35.50+0.09 mg GAE/g(Asma and Mohammad, 2015),
Zo)Zale] 24.3+4.50 mg GAE/g(Nilufer and Sedef,
2015), A= 91 2.77+0.15 mg GAE/g(Hwang et d.,
2015) 02 HilEojQlo] B ZTm|2]9] total phenol
o] B w2 o= UEith #HisA Sl 4,
Frleks o), Th A} 2o @A) S8 A%
51715 o] QIA| Wella] oelRt Aee e 7ok
HE]o{QJcBravo, 1998).

3.4, Flavonoid &zf

£ zaHe]e] 7t G| FEE0llA] flavonoid BF
2 Table 19 Ueh2)© 1, 70% methanol S=&E0014]
17.24+0.07 mg QE/g, CM 3250] 16.78+0.38 mg
QE/g, 70% ethanol ==%-16.58+0.32 mg QE/g, DW
FZ5 12844044 mg QE/g <=°& CM F=E3}
70% ethanol =222 9.0]7 2lo]7} 1QItHp<0.05).
Total phenol 92| 7-9- 7t 8l 55 = F35l51A
FOJH o]} AT OM & BolAle] B0l 7P 1
A vigkot flavonoid BFe] ¢ DW &80l4 71
7 e A gho] TEEQIY DW 558 Alefeh v
WA FE5E0] Aollid= vt otk Btk Lee et
a.(2012)2 o] oA HWE 715 EEE T
skl Sl Ao ® Husielon F-flavonoid 2ol o
QF Arolla] x| FAY AlFztg A4 4.5£0.1 mg
QE/g, = 74 15.7+0.5 mg QE/g, vh-Rp7d 4.1+
0.1 mg QE/ge =2 Hsl9ick F35t Slimestad et al.

(2005)2] Aol A &3 z=Twe] o] % flavonoid
3eko. 71.1 mg/ 100g (fresh weight) o)A g-8-=]0] 9)
th BEle] glo] el 23u|a|e] flavonoid SRS
T2 0 02 Holth

3.5. DPPH radical scavenging activity

£ 2] 7t -8uid =53 control Q1 BHA
©] DPPH radicd 2755 7t == Bludt 235
Fig. 1o YRl ST, 1Cs0gkS 15to] Table 10 Lrefy
Qlct 7 g 225202, 0.4, 0.6 mg/mL2] 5=
= SR A3 e oo radicd 2A2A0] 5
7Foh= 743k H3irk 70% methanol 204 5=
W 7F7} 69.58+0.19%, 93.18+0.00%, 93.74+0.07%
2 FEE 3ol 7P =2 aARS Helow, 70%
ethanol %501 63.28+0.37%, 92.49+0.07%, 93.50+
0.07%°=2 UeRton, DW =22 39.64+0.14%,
57.15+0.37%, 75.35+0.37%, CM =5 32.62+0.12%,
57.15+0.37%, 75.35+0.37%= 7} S 225 = 713
32 A75S B [Cso2 70% methanol F&&3}
70% ethanol F==0)|4 ZFZF 0.129+0.001, 0.153+
0.002 mg/mL 2 =2 free radical A7 YERAI 1,
DW &5°] 0.250+0.001 mg/mL, CM %5 0.318
+0.002 mg/mL =02 A F o= =2 freeradical 4
A 7L e Ao Ut 53] 70%
methanol 2} 70% methanol 2] 0.4, 0.6 mg/mL 5=
Aol Fisks2 control = ARERE FHJRAERAIQL
BHAS} H]Z55H90% o|A}0] -0 AutE Ukehjolat, ot
£ Bl A= 95t Alskso] Ak DPPH
radical 2271-5-2 polyphenol 1%o] 245 2724
o] S7FE| AL FoJAR1 ATRIAIE 2= A o' LA
tiRice-Evans et a., 1997). 7+ gufjd & 72k total
phenol o] Ax}e} DPPH 9] 9Hi1els-9] Aupr} B CM
< DW < 70% EtOH < 70% MeOH £ =0 2 1}e}
o 212 LS uf ofe} 2o BTe} GART Ao Tk
e,

3.6. ABTS radical scavenging activity

gel zamele] goj E@ 3B ABTS
radical 227152 Fig. 20 LR 3lom, 71 Aatof] ozt
| Cs03)2 Table 10f] FA|5F3ch ABTSradical AA5-&
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(%)

Ny

Z 10000

¥

=

20 80.00

= cMm 2

=

2 6000 pw 2

™~

2 m 70% EtOH

= 40.00

o B 70% MeOH

E

& 2000 M BHA

o,

A
0.00

a

0.2 0.4 0.6
Concentration (mg/mL)
Fig. 1. DPPH radical scavenging activity of various extracts from black chokeberry (Aronia melanocarpa).

Y The values are meanstSD (n=3). Bars with the different letters are significantly different (p<0.05) by Duncan’s multiple range
tests

3 CM: chloroform:methanol mixture (2:1, v/v) extract

¥ DW: distilled water

(%)
& 100.00
2
20 80.00
) cm 2
=
2 6000 pw ¥
-]
2 B 70% EtOH
= 4000
S m 70% MeOH
=
& 2000 B BHA
=
@ 0.00
-

0.2 0.4 0.6

Concentration (mg/mL)
Fig. 2. ABTSradical scavenging activity of various extracts from black chokeberry (Aronia melanocarpa).

Y The values are means+SD (n=3). Bars with the different letters are significantly different (p<0.05) by Duncan's multiple range
tests

3 CM: chloroform:methanol mixture (2:1, v/v) extract

¥ DW: distilled water
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7t smTl wolde] weh geldon Zrlsigl)
(p<0.05). 713 70% methanol Z:250]|4] 23.73+0.17%,
41.80+0.09%, 58.59+0.17%, 70% ethanol F~ZE0|4]
23.44+0.22%, 41.26+£0.15%, 54.54+0.22%= 0.2
mg/mL ] ol 5 ufe] g0l Zolr gigie.
U7k STkl et fold Aol bt
(p<0.05). DW =& 5.2 sz 1558+0.17%, 27.54
+0.17%, 37.31+0.15%, CM =& 13.09+0.09%,
21.78+0.15%, 29.49+0.09% =% U}E 255 2 32 4

A5E Btk ESHICsp 3RS 70% methanol S2EE9|
0.482+0.002 mg/mLZ =2 A7%5S B3N, 70%
ethanol F&59°] 0.523+0.002 mg/mL, DW &%
0.982+0.012 mg/mL, CM &5 1.548+0.023 mg/mL
o gog UrEPjE} A9 A3} gF5k= polyphenol
1} flavonoid2] £F-e} slefo]| w2} DPPH radica 5\_74
53 ABTS rajlcal AA%0] FAYr 9] 2oz} 9
H3(Wang et a., 1998)9} & Als]of|x| 2] gulld 24
= &5 Hlaslo] HekS uf o] 50 ARl Blsst
A7} Jerk= 1 3(Wootton et d., 2011)9} SALSH
Ao e

3.7. Ferric reducing antioxidant power (FRAP)

e Z3|2|o] 7} &5 w2 FRAP ZAuk=
Fig. 39 YeRl2lal, ECsogl-2 Table 10 YeffiSich
Ferrous sulfateS FF-E212 ALEslo] 245 S84 =
S AFE 2AJsto] gHilst At 70% methanol &
oA 7z HwdE 0.382+0.002, 0.728+0.008,
1.031+0.016 mM Fe*" 2 -3-0]2] 0 &(p<0.05) =7 L}
ERFO, 70% ethanol $=2E0]14] 0.345+0.002, 0.670
+0.011, 0.984+0.007 mM Fe**, CM 2ZE2 0.212+
0.001, 0.397+0.001, 0.573+0.002 mM Fe*", DW 33
E2 (0.211+0.001, 0.393+0.006, 0.565+0.001 mM
Fe'2 yke zloz UEhton CM 2&E3} DW 3=
59 0.2, 0.4 mg/mL 9] ‘sfeofl A= Fol4Ql Zo]7}
LERFA] 249k (p<0.05), 0.6 mg/mL “sr=ofi=
CM FZEEo| o =2 Zo® =girh ECso
70% methanol S=Z&5°]|4] 0.485+0.010 mg/mL, 70%
ethanol =&E°]|4] 0.530£0.004 mg/mL, CM &5

ofA 1.260+£0.015 mg/mL, DW FZEo4] 1.300
+0.005 <=0 2 ¥HEE|Qck A% A} DPPHLU ABTS

S0l OM 3229 dab/} DW -

O} FRAP =4 2] 749 -2l flavonoid &= 1}0]9.}
Rt e A2 2 4 S15ich, ol 29 21
2] 9] polyphenol &= F&kS n]x| X7t flavonoid 4
o] FRAP o] o kg vk Aow Amdr.
o]= A|&9] phenol 7} flavonoide] £5Hof wiet shikst
5 % e Alo|E 7RItk Hal(Amitabye et .,
2002)9} AR A0 Uehde). Eat 11971)9) wje)
Fo] FRAP 2% %ito] 0.099 mM Fe/goa Bl
(Carlsen et d., 2010)% 23} BluslGle of 22 2=
Hlele] harslele 9at 502 Ak

3.8. Reducing power

Reducing power®] ZAil= Fig. 4¢] YeER}1,
ECso g2 Table 10 Yepfiqlct 2+ 8ol ==t
BHA 2] 3557} 7 Flol] whe}-6-0]2] © 2(p<0.05) 3%
TV} Z7kek= AL H9a, 70% methanol =&E0)|4]
7} =¥ 0.183+0.004, 0.357+0.006, 0.546+0.006
o = VeERLow, 70% ethanol 2&E°j4 0.175
+0.002, 0.347+0.003, 0.513+0.0042 =2 A4S =
&k DW &5 0.108+0.001, 0.196+0.004, 0.281+
0.003, CM =52 0.086+0.001, 0.158+0.001, 0.223
+0.0029] &4wr} BaEIQIch ESF ECs & 70%
methanol $=&E<] 0.292+0.007 mg/mL, 70% ethanol
ZZ5 0.307+0.001 mg/mL, DW $%E&-0.987+0.018
mg/mL, CM 2=Z%5 0.987+0.018 mg/mL 2] &0 2 U}
BRI oo o] & 2aME]o] e Sl =
oA Fi= oA o = Shelgo] Tk ARk Hlal,
ECs0%] AT vl|us Hoks off the A At nf
PR 02 UERGTE E3E 70% methanol £=E-29]
0.6 mg/mL “5-=of| 4= control o] 243t S4== e}
weick.

3.9. Nitrite (NO2) scavenging activity

£ Z22] 9] Sl 559 NO, 2752 Ceo
<= Fig. 5} Table 1] YeRf o R A=A 5
=7} 27Kl uje fol2ie] Aolg B grk(p<0.05).
70% methanol &ZE0||A ZF === 14.15+0.16%,
27.48+0.34%, 35.09+0.09%, 70% ethanol =&
9.09+0.33%, 21.00+0.33%, 32.26+0.16%, DW =%
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Fig. 3. Ferric reducing antioxidant power of various extracts from black chokeberry (Aronia melanocarpa).

Y The values are meanstSD (n=3). Bars with the different letters are significantly different (p<0.05) by Duncan's multiple range
tests

3 CM: chloroform:methanol mixture (2:1, v/v) extract

¥ DW: distilled water

“ AA: ascorbic acid

(OD)

0.60

0.50

0.40 e
. DW 3

) m 70% EtOH

0.20 W 70% MeQOH

mBHA

0.10

Reducing power (700 nm)

0.00
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Concentration (mg/mL)
Fig. 4. Reducing power of various extracts from black chokeberry (Aronia melanocarpa).

Y The values are meanstSD (n=3). Bars with the different letters are significantly different (p<0.05) by Duncan’s multiple range
tests

2 CcM: chloroform:methanol mixture (2:1, v/v) extract

9 DW: distilled water
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Fig. 5. Nitrite scavenging activity of various extracts from black chokeberry (Aronia melanocarpa).

Y The values are meanstSD (n=3). Bars with the different letters are significantly different (p<0.05) by Duncan's multiple range

tests
3 CM: chloroform:methanol mixture (2:1, v/v) extract
9 DW: distilled water

5.22+0.25%, 10.50+0.25%, 18.01+0.09%, CM 3=
= 4.46+0.09%, 10.23+0.00%, 13.71+0.09%<=© = %
21E]9l7, 1C502 1.012~3.117 mg/mL #9jQ] grog
70% methanol, 70% ethanol, DW, CM Z&£E 402
el NOp= AM 271 lollA] 257} ol 2
shugks 25 ohtl F) ofulRel ukssio] wekEHe)
nitrosamines PJ/Jok= AEVER 49A o
(Jeong et al., 2006). ©]o] flavonoid &3E2 NO, &
7&0] FR 4t phenol 3HE 5 phenolic acid= NO2
£ wofioto] 32 NO2 22755 Yepitiar e gL
tiKang et d., 1996). 2 Z23H|2]9] NO, &A%
control 91 BHAX TR= thas e Ay} Ugkon) =
7k 27Kl e} a7bso] 2 Eo® Zlek 2 B

zF & A&~
B84 Uik

4. 2 B

£ Z234|2]9] chloroform:methanol (CM, 2:1,
viv), DW (digtilled water), 70% ethanol, 70%
methanol -8l F===ollx Filet S 2 AejeHdS

ohyr £ 2auE]o] Hio]e 2}l 9l 7|57
BA 9] 7RIS HESE] flste] & S 3Rt
FAx S Zae] dollA] anthocynin g2
146.13+1.06 mg/100 gO& =& 3leke 71A] 31 9191,
7} gufje FZEof tjslo] total phenol, flavonoid &+
=¥ DPPH radical 245, ABTS radicd A~A%, ferric
reducing antioxidant power, reducing power 2 nitrite
275S =24 v|wdt 23 70% methanol > 70%
ethanol > DW > CM F=5 2% 2 70% methanol 3=
ZE3} 70% ethanol FEE0]4] =2 FRAkslso] Ukt
ok E3] DPPH AA%ofA] 70% methanol =531}
70% ethanol $=5E2°] 0.4, 0.6 mg/mL+= control 3]
BHASL & Zjolglo] & et BY=s =tk
anthocyanin, phenolic compound, flavonoids 5 A2]
egEEe gl tet Fuslekgo] S7kshe Ao
2 slelsqr). meh & ol 2ot Be zave)
70% methanol 1} 70% ethanol S£EZE0)4 =2 Ag|g
A3} K} SIS 7RI Q9LeH] 715 Al 9 A

QlgplsARA 283t Tl o] e Aow AmEr)

&

T
o &
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