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HOUTT Root and Its Fractions

Sun A Yang*', Go Eun Seo*, Byoung Sik Pyo**, Sun Min Kim** and Cheol Hee Choi***

*Bio Center, Dongshin University, Naju 58206, Korea.
**Department of Oriental Medicine Materials, Dongshin University, Naju 58206, Korea.
***College of Medicine, Chosun University, Gwangju 61452, Korea.

ABSTRACT

Background: We investigated the antioxidative and tyrosinase inhibitory activities of 70% ethanol extract, and its fractions, of the
root of Rumex japonicus HOUTT.

Methods and Results: The total phenolic compound contents of the 70% ethanol extract and ethyl acetate fraction were 168.99 mg/
g and 651.78 mg/g, respectively. The antioxidant activity was compared through the DPPH radical and nitric oxide (NO) scavenging
assays. The ethyl acetate fraction showed the highest DPPH radical and NO scavenging abilities, which confirmed the antioxidant
activity. Specifically, the ethyl acetate fraction showed a higher DPPH radical scavenging ability than ascorbic acid. These results
were related to the total phenolic compound content of the ethyl acetate fraction. Moreover, in the tyrosinase inhibition assay, the
ethyl acetate fraction exhibited stronger inhibitory activity than arbutin, which was used as the positive control. The cell viability of
L1929 cells was analyzed by MTT assay after treatment with 70% ethanol extract and all fractions; no changes in viability were
observed, which demonstrated the nontoxic nature of the extract and fractions.

Conclusions: These results suggested that the extract from the root of R. japonicus and its ethyl acetate fraction could be a novel
resource for the development of a cosmetic with antioxidant and tyrosinase inhibitory activity.
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R= AL, T3l 3FeF AlksiAl 2 nAlE, dSNke 5 3 Ayt Eks] 3= A} (Frankel, 1996; Jung et
3 e AsE AEfA 9ole] ZA w=EHo] 9t} al, 2004; Masaki ef al., 1995; Shin, 1997).

(Rahimuddin et al, 2007). 53] ALJAe] =&2 A3l Wk o) ARElol A AEa Yoo AFkgle] 3ol tisl Bale
do]l F SBAAAF (reactive oxygen species, ROS)°] A= 7} oA 77ket T e} AR Foke] FR It moksiTh

AL o|= Qe FAEH &3S W "nk (Park, 2003). o] 2 FolMi= IFue] A¥E 7= tyrosinase A3 24,
g ATl ofsf I EE 45 Al Sl =2 3 Aksl &4, AR A o] FE o] Folx|aL lrt. 53]
sl B4 @ AR wf 2ol FA3EASIA| (butylated hydroxy S| EA A /\717'4011‘?—7]- melanin®] el wel FeFHEZ
anisol, BHA; butylate hydroxy toluene, BHT)7} Zo] o]& melanin AJAdol oA 7F F23 TS = tyrosinaseS
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(DSUBIC-16-0002) &4t sl vlo] QAE o] Hzkw]o] 3l

2. 9 F=
AL w3 T 70% ethanol (EtOH)YS ©]-&-&te] 80T
oAlA 2A17H 330 AX FFRFES AT FEHL o
I} ¥ &= (BUCHI, Flawil, Switzerland) ¥ $Z47% (Sam

Won Industry, Seoul, Korea)s A5t 34.64%° TE&=

i
?u»
F-ICI

=z~

=Fgol] EXAF] & p-hexane, chloroform
(CHCJ), ethyl acetate (EtOAc), n-butanol (BuOH)S A3}
o] fujE3S AT R o R I EI AFE o
sl w5 9 $A7x & FuslEilnh FEES £ 4C
O] O}E R AeEA Ado] ARSSIATE EEE-2 aqueous

g (AFP] 58.13%= 7P w2 R4S HolFlom,
BuOH 23] (BF) 25.33%, EtOAc ¥& (EF) 10.54%, hexane

38 (HF) 3.56%, CHCl; £ (CF) 2.45% <22 YEPT.
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MEFGA G ARE FEAZET L9929 cell> =AW
FoATd AEAYAE (BRO)OA 4 2 AL
Dulbecco’s modified Eagle’s medium (DMEM, WelGENE
nc., Gyeongsan, Korea)oll 10% fetal bovine serum (FBS,
Gibco BRL, Gaithersburg, MD, USA)Z} 1% penicillin-
streptomycin (Gibco BRL, Gaithersburg, MD, USA)YS &3}
g iR S o] gato] APl ARESISIT 2 9] BE Al
Sigma-Aldrich (St. Louis, MO, USAV}OIA FQste] Ao

AT,

Aot

4. B phenold 3= g2t ZH
GAZ 70% EtOH F=5 2 239 phenold 3FES]
3t&F2 Folin-Denis® & ©]-§3t 43ttt (Folin and

Denis, 1912). Methanol (MeOH)?ll 834171 Al&3} Folin-

Denis reagents 1: 12 &3slo] 204 387 vHeAIZ H
S&F] 10% Na,COsE gﬁs}oﬂ 1753t %:_101]*1 HESA]

5, 45 100 L&

3}t (BIO-TEK, Winooskl, VT, USA). L—I%él (tannic
acidyS MeOH®l 0 - 500 ug/ml ©] ThFst T2 Ga|AlA Al
B9 53t o g IR E =Aslo] X3 AFAS 24
Stal sample®] F3=E AFAe] BFA Yl st F

phenold 3tet= 32 mgg= WERAIT
5. DPPH radical ~Hs &4

Radical &271%-2 1,1-diphenyl-2-picrylhydrazyl (DPPH)<
Abgste] &Akst &dS vtk (Blois, 1958). 80 -
200 pg/ml 9] F=2 MeOHO £31A1Z1 Al5 204 9}
200 pME MeOHel| 8314121 DPPH -8 180 w&—E— E3tsle]
2087 el WEEAIRL £ 517 mmollM FREE S5}
o] 50%9] radicals A£AR=Y Q% B (SCSO).:: Al AL
St AA gisiAE LR L-ascorbic acidE positive
control2 AR5} T}
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6. Nitric oxide 2Hs =3

Marcocci 5 (1994)2] WHE WYl o3 2¢] NO
TS 43T 120- 1,500 pgmle] T2 SFT) &
A A5 3049 10mM sodium nitroferricyanide (I1I)
dihydrate 50 (2 &35l 15058 59 25ColA ¥-gA| AT}
30% acetic acidol] 8314171 1% sulfanilamide 60 (& &%
Sl 5% 60% acetic acido] 83JA1Z1 0.1% N-(naphtyl)
ethylenediamine dihydrochloride 60 /45 E&3lo] A-LofA]
3027 REEAIZL - 520mm oA SR EE SA SR CH,
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7. Tyrosinase Alofl &M 53

Tyrosinase A3l €2 tyrosinase®] 28 A3 APEHE=
DOPA chromeS H[AHo| o5 S sk= WS o&sIsitt
(Jung et al., 1995). F=¥ A5 20 £} 0.1 M phosphate
buffer 100 05 E338te] 587 ALolA] WA ¥Eg-Y
o] 1k unit/ml tyrosinase (in 0.1 M phosphate buffer)
30 149} 1.5mM tyrosine 30 (S E3Fate] 37ColA 1087+
HESAZIT WhSo] g E™ 490 nm oA FFEE BN
o, Alg 4l 0.1 M phosphate buffer 882 Alg-gh
blank®] SEEE 71502 A5 FAE A=A, positive
controlZ arbutin® AR} T}

8. MIZ Mz 53
MTT assays ©|83l] Al & 2 FI9] Ax A&
&S F4st 549 s RISt (Shin e al, 2003).

CE HZ=

96 well platecll 1929 MEZE 1 x 10%cells/wello] H=Z
S1aL 24A17F 52t 5% CO,, 37C ZZAA F-2F 2 g Es
Al &, A RS HEste] 24A)7F S<F uFeint.

PBSY| 5mgml F£Eoz L3 MTT 89S 7+ wellol

10 04 7FslaL, 37C, 5% CO, 27014 4A7F F3F HHgA|
A MTT7} S %S sl9ch WixE AASG F, 7 welle]

Y24 € formazan 272 &3A1717] ¥3ke] 100 142] DMSO
7kl 540 moll A SRS SA3INeH, A5 il
PBSE AME3H welld] STHEE 7502 AX AEE &S]

=

=

AF BhEL 2135}

33] o] HhE A¥gh
2} (means + SD)E EAIBII 2,
Pakage for Science,
Chicago, IL, USA)E o]&3le] 2zt
Mg FAsIeleh 7F = k] SA4A] H
of variance (ANOVA)E 4|83t F Duncan’s Multiple
Range Test (DMRT)E <432 21847 p<0.0590A41 <]H]
£ Tolsigt.
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12.0, SPSS Inc.,
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Table 1. Total phenolic compound in 70% ethanol extract and its
fractions from the root of Rumex japonicus.

Total phenolic compound (mg/g TAE")

ER 168.99 + 9.30¢"
HF 102.47 + 2.18¢
CF 83.38 + 3.97°
EF 651.78 + 1.55°
BF 313.71 £ 4.50
AF 3.99 + 3.11f

ER; 70% Ethanol extract of Rumex japonicus, HF; n-Hexane fraction,
CF; Chloroform fraction, EF; Ethyl acetate fraction, BF; n-Butanol
fraction, AF; Aqueous fraction. "TAE; Tannic acid equivalent. Mean
values + SD from triplicate separated experiments are shown.
*Means within a column followed by the same letter are not
significant based on the DMRT (p < 0.05).

BFo| FEEHT =2 3k Btk 53] EF2 651.78 mg/
g2 T HIHr} 453] B2 552 B o=
YA ethyl acetate FEEC] TS &0 FE=5 2y =2
TS HAFATHE AL (Kim ef al, 2013c)2} U5

2. DPPH radical &HS

Table 201 A2 FE=3 8] 50%°] DPPH radical&:
2AskeY 223 A 89 FEE AHET SCs) w3 positive
control2 AFE-H ascorbic acid®] SCsy 72 7|5C 2 H|W
3t relative activity® YWERASITE EFZ BF] SCsy #kol
247y 597 pg/ml, 20.74 pg/ml 2 FEERT =2 G448 W
o]FT}h. 53] EF] SCs X relative activityoll LERG
vle} 7ro] 116.14% 22 ascorbic acid® Ul & 42

Table 2. SCs, values in DPPH radical scavenging ability of 70%
ethanol extract and its fractions from the root of Rumex

japonicus.
SCso (1g/me)” Relative activity (%)?
ER 26.81 + 1.18%* 25.86
HF 42.91 + 5.22¢ 16.16
CF 70.74 + 2.444 9.80
EF 5.97 +0.112 116.14
BF 20.74 + 0.80" 33.42
AF 387.81 +37.27° 1.79
AA 6.93 + 0.49° 100.00

ER; 70% Ethanol extract of Rumex japonicus, HF; n-Hexane fraction,
CF; Chloroform fraction, EF; Ethyl acetate fraction, BF; n-Butanol
fraction, AF; Aqueous fraction, AA; Ascorbic acid. Ascorbic acid was
used as a positive control. "SCsp; concentration of each samples for
scavenging 50% of DPPH radical. #Relative activity; ratio of SCsg
value compared to positive control (ascorbic acid). Values are means
£ SD (n = 3) without relative activity. *Different superscript letters
show significant differences at p < 0.05 by One-way ANOVA.
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Garsh 4 UERNIT. 210950) Asaele] s =
3E FAgE AT (Lee ef al, 20080141 0-10 ug/m ©] SCsp g ||z
@ M HEol 1030leke S v 2 W) B & g e || %
48 BRo) g Fe A FRAT 5 Ak oledt Avks § Tk
60
sis SiHE e P Pl 4eRgl ois Be o g
FATENN & = %0l (Choi er al, 2016; Kim er al, £
2013a; Seo et al, 2016) A= EFS] iksl &AL =& ¢ w0 |
Felsls §0) 7108 Foel Aoz BRselar
2 o
3. NO &Hs 2 . ‘ . ‘ ‘ .
Atz d2] NOE ddSw @ kx4, oA E 0 200 400 600 800 1000
o thd Weirs Fel Bkt Gake s 2w 9 1T s:':t(;‘ ‘“f:,’:‘l']’ ract and
_ = i rosinase inhibitory activity of the extract an
A YA, QAo g EASPE ALY, G5, HE, & fr);ctlons from theryroot Rumex japonicus
A=slo|wa wFlay 78 HaA F3l] 203 Q0lo HOUTT. ER; 70% Ethanol extract of Rumex
AT sl oIEe. Ul jﬁomcus HOUTF HF; n-Hexane fraction, CF;
= Agshs 5] #alet 9= IAA ®EH (Chung er al, loroform fraction, EF; Ethyl acetate fraction,
2001; Park and Yang, 2008). A2 FZE3 89 NO BF; n-Butanol fractlon AF Aqueous fraction, AB;
- Arbutin. Arbutin was used as a positive control.

A7 E2ANA 50%2] nitric oxideE A73=H] A3 A
59 FEE AE3E SCs 32 Table 39 YERHUTE 70%

EtOH F=E9 NO &ASL 262.75 ug/ml 0 2 L}E}‘;}Eﬁq
5"’] 745 AFE A3t EE REo] F2EHT =2 84
XAt DPPH radical 2AZA T} 8AV8HA EFY A% &+
T o s, vhe w9 o 2-3uf o]de] w& % 9<
BAFEQY A 25 2 2ZE 13E0] positive control
1l L-ascorbic acid Bl W2 S HAFUY.
4. Tyrosinase Aol 2
Tyrosinase= melanin g2 olA 74 Fa3gt &S 3
© Baolnt. wEbA 17 wjEi| o] sl Q1o tyrosinase

As BY ARe K8 AR Bhgos AgEy dnt

Table 3. SCs, values in nitric oxide scavenging ability of extract and
fractions from the root of Rumex japonicus.

SCso (ug/mb)"

Relative activity (%)”

ER 262.75 + 20.86%* 5.85
HF 118.33 + 6.98° 12.98
CF 132.73 + 6.55° 11.57
EF 4515+ 1.61° 34.02
BF 118.80 + 3.33¢ 12.93
AF > 750 -

AA 15.36 + 0.89° 100.00

ER; 70% Ethanol extract of Rumex japonicus, HF; n-Hexane fraction,
CF; Chloroform fraction, EF; Ethyl acetate fraction, BF; n-Butanol
fraction, AF; Aqueous fraction, AA; Ascorbic acid. Ascorbic acid was
used as a positive control. "SCsq; concentration of each samples for
scavenging 50% of nitric oxide. ?Relative activity; ratio of SCs value
compared to positive control (ascorbic acid). Values are means = SD
(n = 3) without relative activity. *Different superscript letters show
significant differences at p < 0.05 by One-way ANOVA.

13

Values are means = SD (n = 3).

(Pavel and Muskiet, 1983; Prota, 1993). Al 70% EtOH
FZE9] tyrosinase A3l S =35 A3} 1,000 pg/ml 9
TEZ AYSAL W 78.05%2] FAL HAFA (Fig. 1).
olgfst A= WEE T FEEY tyrosinase A3l &9
739 1,000 g/ml FE=oIA 66.5%2] A LS ERd Bl
(Choung et al., 2013)¢}, B FE=9] tyrosinase A3l &4
3% 4% 1mgml &) TEE AEE AUS W
7.18%°] A3l &E JERdths B3 (Kim ef al, 2013b)e}
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5. MTT assayoll 2Jst MIZ=H
A= ZZ%A L929 Ao gt xﬂ
Z} (Fig. 2), 52E3 HF, BF 28|32 A
HE F&olM 80% ©l Pgl HP BEES P_Oﬂwﬂiﬁ =4
= WeRd 7ksAe] wikg- Ao I kARt CF

Jr EFE I%% (2 mg/mﬂ)i A259S W 27t 66.67%,
66.83%2] H|wA vk Alx AEES eI oM Azl A4
e Aslste A 1T 4 ASITh wEhA T7W° A
£ 53 FAE 540 S s Ay Tl A4
o] o Aoz A=t
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Fig. 2. 1929 cell viabilities of the extract and fractions
from the root of Rumex japonicus HOUTT by
MTT assay. ER; 70% Ethanol extract of Rumex
japonicus HOUTT, HF; n-Hexane fraction, CF;
Chloroform fraction, EF; Ethyl acetate fraction, BF;
n-Butanol fraction, AF; Aqueous fraction, Values
are means+SD (n = 3). *Different superscript
letters within a column show significant differences
at p < 0.05 by One-way ANOVA.
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