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Antioxidative and Antiallergic Effects of Aronia (Aronia melanocarpa) Extract

Jong-Moon Jeong

Dept. of Life Science, The University of Suwon, Gyeonggi 445-743, Korea

Abstract

The purpose of this study was to investigate the antioxidative and antiallergic effects of aronia extract.
The aronia extract was tested for various antioxidative potentials (scavenging activity of 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical and superoxide anion radical) and inhibitory effect of 5-lipoxygenase (5-LO)
and cyclooxygenase (COX). In aronia extract, polyphenol content was 81.6+3.3 mg/g and flavonoid content
was 5.15+0.16 mg/g. DPPH radical-scavenging activity (SCs) of aronia extract was 6.15+0.343 ppm. SCso
value of aronia extract against superoxide anion radical was 6.99+1.28 ppm. In addition, ICsy values of aronia
extract against 5-LO, COX-1, and COX-2 were 42.07%0.15 ppm, 24+4.29 ppm, and 24.3+3.5 ppm, respectively.
These results suggest that aronia extract may be useful for the prevention or treatment of allergic disease.
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1,1-Diphenyl-2-picrylhydrazyl(DPPH), 5-lipoxygenase

(5-L0O), arachidonic acid, N,N,N’ N’ -tetramethyl-p—phe-

nylenediamine(TMPD), butylated hydroxyanisole(BHA),

nordihydroguaiaretic acid(NDGA), quercetin, hematin, =1

2] 2 epigallocatechin gallate(EGCG)= SigmarHUSA)<

A FY3A . Cyclooxygenase-1, cyclooxygenase—2+
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autoreader= VERSA max(Molecular devicesAh, USA) &

25 AFEEAT ol 2ol FEETLE ofZUoLE FAHS

2 FET FERLSE (@HIEUFEAGEA] Z2EH)

A IS 1 olle] Ak 15 EE HFS A

Z W=y sieE g

% =4 FdFE dFe Gutfinger(14)] WHS WY
3t Z439th &, A& 1 mLol 2<y<w/v> Na;COs &9
1 mLE 7}3led 387 Ao wkE-A171 & 50% Folin-
Ciocalteu A <f 0.2 mL% A7yste] 3087 AF2ol A 1vHSA

2. ©] i?ﬂ‘%g 2 13400 % goll A %ﬁ%ﬂd

AF

T4 1 mLE #H3+ 750r1m°ﬂ A FBTE SHSAL o]
o) ¥F34°2 EGCGl(epigallocatechin gallate)Z ©]-& 3}
2435k

& Z2tEL0|=
x =
=

o= ke Tt 22 WYe F48Y
L

o(15). A& ek 15 mL, 10%(w/v) 93}
dFuFEN 01l mL, 1 M XAZFEN 0.1 mL, =75
28 mLE 7P°]'°:1 83 WS FFal Aol A 3047 WA
sttt 2 & FR/FE 2N 0 = sto] AF{AE 415 nmell
A FFEE A9 o] W FFHL querceting )&

ahol et

o
M

0|I'

=3

DPPH 2lCi2t =%t &
DPPH 2}tj7 22352 84918h7] %%PO# Yasushi 5(16)

o ¥@L MFste] APt 20x10' M FEIt HES
olghgel &3)% DPPHS 1.5 mL, ALL 0.15 mL, SF%+

1.35 mLE #7138t 30% T2t 25°Coll A HH-&-A1Z1 &, 520
nmol A FZEE ZA433h DPPH &t d £25(%)2
100-[(A 85 A7 e FHE=/AEE H7ISHA &
S g27Y F35)x100] Ao zRE Ptk 1 Aoe

50% =tz 2255 JEld w9 vhe-sx F, 50% scav-
enging activity concentration(SCsy) a2 YEMH AT <
Az 22 EGCGS g1tsiAl 2 487 HIER CE ALS:
st Th

Superoxide 0|2 2j|{Z =& 5

olZ o} FEHEEXE superoxide 20]& o)z ¥z
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mL, &2 (0.4 mM xanthine, 0.24 mM nitro blue tetrazo-
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F 2 9(0.048 unit/mL xanthine oxidase in 0.1 M sodium
phosphate buffer, pH 8.0) 0.5 mLE A7}l & £335}1<]
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Z} S EA <) epigallocatechin gallate(EGCG)$}F quercetin
< AFE3le] BEFAS AU EGCGe HYZEE

dEN 2T HYSFZEH E FEA(FceR 1)l 93 &
A& gl 2 A7) oA (tyrosine kinase)d] <143} wFS-&
Aslte] HIRb 2o B YsLE A gt} E EGCGE
gy 2714 vkSo] #o3tE 3 28 W (histamine), FZE
2] dl 7 (leukotrienes), AFo] E7}21(cytokine) 2] 4 A& A
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Table 1. Contents of total phenolics and flavonoid in aronia
extract (mg/g)

Total phenolics” Total flavonoid”

Aronia melanocarpa 745.4+37 74.63+2.2

YA standard compound was epigallocatechin gallate (EGCQG)
for total phenolics assay.
YA standard compound was quercetin for total flavonoid assay.

]' F 250 mg, rowanberryZ} F 200 mgA = H =3 TES
3tal ' Ao E BHIEJTHE). mrEkA] ofZ Yo}
o2 HyRF HEY H=3EE dHRg A=
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DPPH® & Ojﬁfﬁ X}%a}ﬂ%}cﬂ DPPH7} oA
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‘;94 —E—#é
By uﬂToﬂ UV-Vis 342 44 A3 & A+
(26). DPPH= vl & ¢} éé A2 224, datks £
o] 93| Y= HAFHE R ikl EHo Al eS S

4% of DPPH =tz 2315 S8 R7c] Bo| o] &HTH27).
DPPH &z 23 55 SAZHE Fig. 19 YepdAth
ol Yo} FEFE2] SCsit2 6.15+0.343 ppmol ™, A
Z7 o2 A" H3 72 EGCGeF &4kakA 91 vl ERql
CY SCs3e 247+ 3.66+0.074 ppm, 9.75+1.23 ppm o &
Uelgtth weba of2 Yo} FE2EL2 EGCGETH= oF 1.64]

2o DPPH Y2 ¥ 3853 eI AT vlElY CRY
= 9F 154} 943 DPPH #tZ £&a5S veldich
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i_l =

Superoxide 0] 2HZ X &3 A& xanthine™
xanthine oxidaseE WH&-A1Z1 Th& nitroblue tetrazolium
(NBT)o.2 st ZAedh o] 439 8= xan-
thine®l] xanthine oxidase”} 2H-&-31H O, 7} A= A4
H O FEIIE NBTE AN A EAREES e A
T ALE 02 9 AAFTE VI ERARE Qs 1 e
A3 EH(18). Fig. 2914 Xqﬂ?‘} vk} ol ofZujo} F&E
9] superoxide =°]2 oz 358 =43 A7 SCxoat
£ 6994126 ppmol ™, FHHWZFO 2 ALEF 53} e
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Fig. 1. Scavenging activity of aronia extract against DPPH
radical.

&: aronia, B EGCG, A! vitamin C. EGCG means epigallocatechin
gallate. All values are mean+SD (n=3).
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Fig. 2. Scavenging activity of aronia extract against super-
oxide anion radical.

&: aronia, A EGCG, @: vitamin C. EGCG means epigallocatechin
gallate. All values are mean+SD (n=3).

+14 ppmS 2 UEPGTEH wepA] o2 Yol FEE-2 EGCG
B} o 2.2u) ©& superoxide €9°]& UL ¥
ety A ek vew Croe o 1.228 ¢
Sole Fuz TFa%S YeEkith

3l superoxide

510 o8l &5 &% Zot

5-LO¥ arachidonic acidE 7|2 = sl FZEZF
A=, FRE o] F=stA AEE B¢ otE
2744 v, A7 22 tdst 45 9 427
o] d]lo] HTh(28). okZYolel] sl 5-LOYYAI &%
A3 A3 Table 29 o] of2Yol &= ICx
42.07+0.15 ppme] ¥, FANZEFO 2 A3 EGCG
£ 15.83+0.98 ppmSZ YE}SLTE

ol2 Yo} 5-LOYA %] ddEZQ EGCGY
o] BlwatA <k 264H] XA o] KMol AF AT &
EI7E Avkar 4R A, dFok 22 AA=9] [Cako
Z}7} 195.11 ppm, 206.89 ppme]gtil B HAR(11) A2

2 m‘ Lawl" o 2 G
ofN ol o rlo M o we

=

Hla s o o2 Yoy} 5-LOE 493 ARHoR A
iz & 5 gl o] Fol of2Yole] FadES 54
© o] F7hH W EGCGREE B3HH 9 & ge27r] &%
S 71U £ Ads AeE AztdEn.

COX AMgs &8 22

COX:= F 7HA F7E 725 Atk Z22eaddit

L

= constitutive cyclooxygenase(COX-1)¢} inducible cy—
clooxygenase(COX-2)oll 2]3ll arachidonic acidZH-E YA
Atk COX-1& A3 2dH] 99, 43, G4 2

a3 o =0l A A e FAskE 5 8A
A7 5& FASFES AR, COX-2& d5AS4l ©
3 A5 AZAM FEHH, 95 2 dE=7] B3-S v
Note TREAEFTHRE FAHIT13). T2gadd
T 7= dSAl2E 248A7]aL 7% FekellA A
o BHIE BHSAA HHRTE FEeiH £ V= 5
< FEgth(29). webA COX-1Ethe COX-28 g2 o
= Agst= ol 45 AAE S Faso
ofZYo}ol thte] COXAA asS 43 %‘Fjr, Table

29} Zo] ofZYolof thgk COX-29] ICsnak
olm, A ZTA EGCG(855+2.9 ppm)E.th 9} 2.8HH 3
2 Z4E 23 o of2 Yot thdk COX-19 ICxat2
24429 ppm< UEtH o] FdHET] EGCG(7.6+4.38
ppm) Rt oF 38 W &S ZEa gtk COX-29 thgh
A A AaeS COX-19 [Co#t @ COX-29] ICs%<] Hl
2 YRS o COX-29 H&3 A3 of=4o}9}
EGCG EF vlsdt #3722 YEyt COX-28 Aslsh=
Ao] AFAA AL FHE A AN A FFA
£ fASE COX-1& AsfaA =W 433 2ol A%
547 22 B8-S Z2HA 2 & Aok wEkA] of2 Yol
COX-2 Al 5ol EGCGETt oF 38 227k COX-1& &2
83 gAst A7E ALY GE JA] W] wEol
EGCGS} HIS3HAl 45 2 g 27]) vhg-8 AT 5 IS
Aolzt Azt

e of
2 AFdAM e o2 Yol FEE9] FitEA|
7] ABAZAN ] FES golr 7] 93] #H=4
ZgE ol ﬂa'h%- DPPH -tz ¥ 285, superoxide

Sole BuZ ¥2a%, 5-L0YA &% ¥ COXAES
ZAst A —f—?‘é%iﬂr o2 ole FELESE o4ty
HEA e ZetR o=t 22t 7454437 me/g,
74.63£22 mg/go 2 A3 F FFEo] o, Fdd] Ee
F%(6.15+0.343 ppm, 6.99+1.26 ppm)°ll A DPPH &tz
3} superoxide &°]& #HYUZS 50% &A= ASE YE
itk o2 Yol g 2 7] G50l #ated 5-L09 1Cxak
o] 47.07£0.15 ppm2-Z, EGCG2] 1C5(15.83+0.98 ppm) X
o= =3A T o2 Yol EGCGY 28 g E-Ho] o}y
g AAEF=I S Adste thE AAE 59 ICsak T H
WEAE ¥ 5-LOE HlwH @e TR JA s Jtt

rr m{o ul

Table 2. Inhibitory effect of aronia extract against 5-lipoxygenase and cyclooxygenase type 1, 2

ICs" (ppm) Ratio of
5-LO COX-1 COX-2 COX-2 IC5/COX-1 ICs
Aronia melanocarpa 47.07+0.15 24+4.29" 24.3+35" 1.017
EGCG? 15.83£0.98 76+4.38 855+2.9 1.125

1)IC;soi 50% inhibitory concentration. YEGCG: epigallocatechin gallate. p<0.05: significantly different from the EGCG value.
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