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Abstract

The antioxidant and photoprotective effects of various extracts from the roots of Rumex crispus L. were evaluated.
The concentrations (ICso) of various extracts required to exert a 50% reducing effect on a DPPH radical were
found to be 0.005~0.093 mg/mL. The ethyl acetate extract showed a more remarkable effect than the positive
control ascorbic acid. The concentrations (QCsy) of the butanol and ethyl acetate extracts required to exert a 50%
reducing effect on the singlet oxygen '0, were found to be 0.464 and 0.365 mg/mL, respectively. Both extracts
were also found to protect the in vitro biological system from the detrimental effect of a singlet oxygen '0; on
type II photosensitization in E. coli and genomic DNA. Among all the tested extracts, the ethyl acetate and butanol
extracts contained higher amounts of total phenolic contents. The results suggest that our study may contribute
to the development of new bioactive products with potential applications to the reduction of photo-produced oxidative
stress involving reactive oxygen species in living organisms

Key words : antioxidant, photoprotection, Rumex crispus L., singlet oxygen quenching

MOE

AAA EAEHE FAER TolA AA Y AAHES
ZH3ta AGAIE SASATIH NEESE fFeshe 4
FEo] FHE Athe Bl HT B Ao st
wa o wEl o8 7kA] AEld 55S 7HRE AAE
ZAel gt A ArE s FdE A JTkl3). &
3] AEF Foll FHEo] e A A AR 3k A
o] o 7 Aok B HAES] gt, FEAHo| At
g} 2 getade] gigh A7Ee] RuFI luk4,5). A
B0 galala-g-o w3lol vz AHS Jog)= AL
25 AASHE Aolgt & 4 e, Atae ATHNA §lod
Me gt @ 25 B71E3 Edolgls HolA wl$- 3
W, BAdakr 2 HEkE o] AR do)al k3E &3

*Corresponding author. E-mail : spark@daegu.ac kr
Phone : 82-53-850-6751, Fax : 82-53-850-6759

AA A & FE Yode Aoz IHA ATkE).
frafataz de 3 &4k (reactive oxygen species,
ROS)S &4t 72402 wl-¢- Bty wjiol Al 7
4E] XA, @ d, o, DNA Sol diste] vde3,
H 7} 21 o485 doA = 28 U HIESH
=5, W, A3AS, sUAs) 9Rdd 44
g 95, Tt AP gds 59 A% ANs fES
tH7,8). AAll= ole|gt 4F5ta] AEHAZNE A xeta
Ax E4& BEstr] 915 4tsl 7]xo] EAst=T
3% s AW SRSk kst G oA, U A
A W oY 717 ksl 43 AolE Bete] 3
gatstA ol ofgt Aojth9). A7IA A dibshA| =
HIEMIE, HIEMRIC, B, QFEAJolY, 712 E] o] =R,
SR Eo|EF Fo] gl A ellA =315 A7
A, s 9%, HadA% 9 &S skt o5
A Aoz BauHI ITk10,11). 3 FA ita)
A¢] BHA % BHTE &% -4 53t A o[y =]

o
i

fe e e

- 684 -



Antioxidant and photoprotective activities of various extracts from the roots of Rumex crispus L. 685

A A AL B 5 58-S Wefsbe dede] 9laL
/o] Astthe ZAIR ol HaH Al JIek(12,13). wEbA

4 s R sk ao] Zk A FAsAe)
o]l a7rH AL ik

22 A o) (Rumex crispus L)'= elvbe} A oA =zt
= Pl E3e] thdA 2R o2 =ol= 30~80 em©]aL &
e 2 Al Qe sAs QAT da gery
YYo= Lo F3 FE] e Aotk Fe
gole 2gAols FHgHoE FAE FagAolR
japonicus HOUTT), E%22~2] A |(R conglomeratus MURP),
FAYAONR maritimus L)T A28} ok U7k A=
A A& w AREstaL glow, ghdol A AgjAe]e] o
I s FolE 4, Folthole} st A|E, FE, @,
S, 718A4, ¥Rl 5o Bge AAA R 285300k
FZoll= LgjAoldl FHol e AeE e o9
A zk-gol thgk A+7F L Uk g o] TRk
FEES 2958 2 N Es a3t e Aew
H3E wp QJow, Vibrio wulnificus®t Saccharomyces
cerevisiae?]| H3t] vt SAS UERll= 2102 HuHR
th14,15). 283 4] o]el= 2,6-dichloro- 4-nitrophenol,
2-isopropyl-5-methylphenol,  4-vinyl-2-methoxy-  phenol,
2,3-dihydrobenzofuran?} -2 &4tslEH o] EAjgitia B
IFI ATH16).

=

AgjAo] Bele BAEE FHA Fa7HA 2012
69 Toll AFEH A 5UTE AA AZIIROH, A7
o] & 9 B3 34 Fig 13 2ol Ax3E AE 200
g< 70% oeE 2 LE 33] &3 §, F+Z 945 Whatman
No. 2 A2 oFstd 1P EFS A A, 70% e
S 7+9FsZ7|(EYELA N1000, Tokyo, Japan)E ©]
0CoNA T34tk F53 Ag|Ao] FEE
< H7keke 1 LE 398 9 & SR}
ufQl ik FZEXE, dHolAE ol E, FE
2 YR go] 7} 28 Ik wA Ao
Aol FE2EY TS B, & EF

[e]

etk A4t $o1EHD)

c&i_&,_l[%

Lo 5o

[e)

— v
T ?{N‘
o

o
N

]

2 — ot Ok

fil ofN g
Ko
o

9%

Ach

off
e o

o ol
K oop
4
%
OE ol
o
T Hu
>,
m

o

z
i

o

it

lu

fil

il

& 4

al(l
a3
e
i)
2
i)
O
2
)
gl
m
o
e
M 2

E FEE(WEE AT 24t 252

stod 100 mg/mLE F53H 5, 4TCollA] Basiy 4
of ARgatth APS st AREgH &uf B Aok
Duksan(GR grade), Sigma-Aldrich Co.(St. Louis, MO, USA)

Feds S FEE(
I I

ol i 2 oft HI B rlo ot it tlo L S ofo

o2 2

A= HH 5 = 51.Q -
2 ATelME ejAe] meje] dalstAEAlel &8 AZES AL EY T

7hs/dol vk AAE 5b7] flste] &Aool ey FEE

o] Gust B4, AR Be) oAl B3 5L AT & m= se mA

et F o e O 42 F59 ago] B
[ Rumex crispus L. root ]
Add 2L of 70% aquecus sthanol x 2 timas

Filtration with \WWhatman Mo 2 filter

Evaporation

il

sidue

A
Ji]

Agueous part

Partiticning
with Hexane

Partitioning with
Ethyl acetate

Partitioning with
Chlorcform

¥
Partitioring with
Butanol

Supernatant

[ He ][ ce

l
-

JL & |

) (e )

Fig. 1. Schematic diagram for the extraction from Rumex crispus L. root.
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Fig. 2. Total phenolic contents of various extracts from R. crispus
root.

Data are presented as means*standard deviation (n=3)
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e 7= Fg 37 Z-2u|, DPPH &}tz &A &4<
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Fig. 3. Kinetics of DPPH scavenging activity measured by increase
of R crispus root extracts.

Averaged results from triplicate experiments are given with error bars representing SD
(M, water; [, methanol; O, butanol; @, ethyl acetate; A, chloroform; A, hexane
extract; 4P, ascorbic acid).
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Fig. 4. Kinetics of ABTS scavenging activity measured by increase
of R crispus root extracts.

Averaged results from triplicate experiments are given with error bars representing SD
(M, water; [, methanol; O, butanol, @, ethyl acetate; A, chloroform; 4, ascorbic
acid).
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Fig. 5. Kinetics of singlet oxygen quenching activity measured by
increase of R. crispus root extracts.

Averaged results from triplicate experiments are given with error bars representing SD
(M, water; [, methanol, O, butanol; @, ethyl acetate; 4P, ascorbic acid).
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Fig. 6. Photoprotective effect of R crispus root extracts on
photosensitized damage.

A clear zone on agar plate around a filter paper disk loaded with 0.04 mg RB alone
(A) indicates bacterial growth inhibition induced by photosensitization. The zone of

inhibition changed when the disk was loaded with 0.04 mg RB plus 0.6 mg ascorbic
acid (B) or 0.1 mg sample extracts (C, BE; D, EE). E is the negative control.

Fig. 7. Photoprotective effect of R crispus root extracts on
photosensitized damage of genomic DNA.

DNA were incubated with 2 1M RB plus different condition (lane 1, dark condition;
lane 2, dark plus 0.1 mg/mL EE; lane 3, 5 min illuminated, lane 4, 5 min illuminated
plus 0.1 mg/mL EE; lane 5, 10 min illuminated; lane 6, 10 min illuminated plus 0.1
mg/mL EE) at 25°C under continuous illumination (> 350 nm, 15 W-m-2).
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