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Antioxidative and Physiological Activities of Fractions from
Pleurospermum kamtschaticumin Extracts

Mi-Seon Kim, Kyoung-Hee Kim, and Hong-Sun Yook'

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

This study investigated the antioxidant activities, whitening effects, and antimicrobial activities of fractions
from Pleurospermum kamtschaticumin extract. Total polyphenolic contents of fractions from Pleurospermum
kamtschaticumin extract were 116.44~382.73 mg/g GAE (gallic acid equivalent), with the highest value in the

ethyl acetate fraction. Fractions of Pleurospermum kamtschaticumin showed the highest DPPH (1,1-diphenyl-2-
picrylhydrazyl) radical scavenging activity (IC5=0.04 mg/mL) and ABTS radical scavenging activity (98.86%
at 0.5 mg/mL), which was similar to ascorbic acid. Further, reducing power and FRAP activity were significantly
high in the ethyl acetate and n—-butanol fractions. The ethyl acetate and n—butanol fractions showed significantly
high SOD-like activities (1 mg/mL, 86.93%, and 78.23%, respectively) compared to other fractions. Tyrosinase
inhibition activities of the n—-butanol fraction and 80% ethanol extract were 43.52% and 41.64%, respectively.
Antimicrobial activity against Escherichia coli was only observed in the chloroform fraction (16.7 mm in 0.5
mg/disc). These results suggest that fractions from Pleurospermum kamtschaticumin extract show com-
paratively high antioxidant activity and thus could be used as a food additive or cosmeceutical ingredient.
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dium carbonate(NaCOs) €% 3 mLE 7}5te] Gl A 14]
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&a+al @A) L 1,1-diphenyl-2-picrylhydrazyl(DPPH, Sig-
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ing effect)E &73l= BloisH(20)S &83l9d 2+ £ 95
S 201, 03, 05,07, 1.0 mg/mL)Z A|Z3F A& 0.2
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Aok A ZH 09 mL FRAP reagent®] 1 mg/mLe] T2
L3217 AAF BEEE 003 mLe /7S 009 mLE Y&
o2 37°Co A 1087 ¥H-5-A171 3 593 nmoll A spectropho-
tometerg o83t FF=E A3 Blank= A1
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1340 AmA -7

1,25 % 5 mMe] =2 WE3te] A3 FeS0i8 1%
o igste] itatqict.

Reducing power =&

Reducing power+ Oyaizu(23)2] ol wat =439
o s 247 221844 (0, 50, 200, 300, 400 pg/mL) 7}t
3l 3}8HE 19 sodium phosphate buffer(0.25 mL, 200 mM,
pH 6.6)¢} potassium ferricyanide(0.25 mL, Sigma)S &%
Al 28]l EFES 50°Col A 208 52t incubationA
71 3 tricholoroacetic acid(0.25 mL, 10%, w/v)& H7}A| 71
% 102 B¢t 3000 pmo.2 AAEEZ AA AN (05 mL)
o] &o]24(0.5 mL)9} 1% ferric chloride(0.1 mL, Sigma)
= H7MA1A 3, UV/Visible spectrophotometer(Shimadzu
UV-1800, Shimadzu Co., Kyoto, Japan)E AF&3le] 700 nm
oﬂ/ﬂ WJJ—E_E_ Z.PH 0]—9‘)\314—.
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Superoxide dismutase(SOD) FAF A =X

Marklund®} Marklund(24)9] o] WS o] &3] A
59| SOD FAHEAS S48tk 3, A= 0.1 goll 50 mM
tris— cacodylic acid buffer(TCB, pH 8.2) 10 mLE 7}3+ &
0.1 N NaOH¢} HCIZ pH 822 ZZ3t) o] €9 0.9 mLol
20 mM pyrogallol(1,2,3-benzenetriol, Sigma, 10 mM HCIS
S 2 3Fo] A F) 01 mLE H7F3F & 1 mL pipetteZ 33]
st 28%F 420 nmollA FEE W3E SAHIAT

SOD-like activity (%) —(1— =5} 100

C
A: Absorbance at 420 nm determined with test sample

B: Absorbance at 420 nm determined with buffer instead
of pyrogallol
C: Absorbance at 420 nm determined with buffer instead

of test sample

Tyrosinase A&l &4

XA F FEEY tyrosinase A AL Yagi 5(25)9]
W o) whe} =33k} 0.175 M sodium phosphate buf-
fer(pH 6.8) 0.5 mLell 10 mM L-DOPAE =291 7|2 0.2
mLe A58 01 mLE EF &N mushroom ty-
rosinase(110 U/mL) 0.2 mL 3 7}8le] 25°Coll A 287 vk
Al71 & A= DOPA chromeE spectrophotometer®] 475
nmmol A F3 =S =43t} Tyrosinase A3l 4 A

E&H9 Hto} BT FHE FAES HEE(%)
2 Yetl
EB )% 100
A: Absorbance at 475 nm determined with test sample

Tyrosinase inhibition ability (%):(1_ A

B: Absorbance at 475 nm determined with buffer instead
of enzyme
C: Absorbance at 475 nm determined with buffer instead

of test sample

Table 1. List of strains used for antimicrobial experiments

Strains Media Temp. (°C)
Gram Bacillus cereus NA/NB 30
positive  Bacillus subtillis NA/NB 30
bacteria  Staphylococcus aureus NA/NB 30
Gram E'scherichia coli NA/NB 30
negative  Salmonella enterica NA/NB 37
bacteria  Pseudomonas aeruginosa NA/NB 37
Disc diffusion assayoll 2|8t hrtatd =X
Zt FEEY L 4 IFE SR disc dif-
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2 SPSS 14.0(Statistical Package for Social, SPSS Inc.,
Chicago, IL, USA) softwareZ o]&3la] 292 zlo]7} 2
= &5 A Duncan’s multiple range test2 p<0.05
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Table 2. Yield of each fractions extracted from Pleurosper-
mum kamtschaticumin

Fraction Yield (%, w/w)

809% Ethanol” 22.93

Fractions of 80% ethanol extract®”

n-Hexane 7.49
Chloroform 1.28
Ethyl acetate 4.22
n~Butanol 21.66
Water 65.36

ll)Yield (%)=weight of solid extract/ weight of dry sample x 100.
?Yield (9%)=weight of solid fraction/ weight of 80% ethanol
extract x 100.
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Table 3. Total polyphenol contents of various solvent frac—
tions from 80% ethanol extract of Pleurospermum kamtscha-
ticumin

2 X (Pleurospermum kamtschaticumin) =52 34kl ax 2 A& 1341

Table 4. DPPH radical scavenging activity and ABTS radical
scavenging activity of various solvent fractions from 80%
ethanol extract of Pleurospermum kamtschaticumin

Solvent Polyphenol contents (mg/g GAE")
80% Ethanol 155.78£0.97V<?
n-Hexane 130.60+0.56°
Chloroform 140.72+0.40°

Ethyl acetate 382.73+3.08"

n-Butanol 198.90+0.28"

Water 116.44+0.09"

DGAE: gallic acid equivalents.

PValues are mean+SD (n=3).

YValues with different letters within a same column (a-f) differ
significantly (p<0.05).
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O 2 RE FASIY Table 39 YUY +5
acetate B8 Eo| A 38273 ug/mgl & BEEE 1A =&
% Zedls dES el A2ke] n-butanol, 80%
ethanol 2=, chloroform, /hexane, water £2&-0] 19890,
155.78, 140.72, 130.60, 116.44 pg/mg <22 eI
Choi 5(26)2 = A== IF /9 3¢ Z8ds
slhaFo]l ExH101.51 pg/mg), 14HRH28.30 nug/mg), S=xH94.90
ng/mg)E B339 31, Miliauskas 5 (27)2 dgolzr} 2]
=91 Salvia officinalis, Matricaria recutita, Potentilla fru-
ticosa®l Z8 & gFe 747 226, 7.5, 379 ng/mgl =
B3ttt &5 54 279 80% We-E FEENA A
TARE 9 12069, EFAFA A 130.22, =T & 66.48
ng/mge & EYIE FHFE HEHATE Lee 5(28)9]

==

Bust Hug of & Ao AHEE FFX|= 80% ethanol
F25 2 pbutanol, chloroform 8 &4 =& ZHE
FFS 7HAE AeE AAZKY.

DPPH BIC|Zt 2718t

DPPH gtz &A8AL A o W& g4ikst &4
Hal T o2 HE 4SS 50% JAAT = T2 [Col 2
et dlew, +5X & £ E9 DPPH free 2tt]z
27 LS S A= Table 49 2ot F549] ethyl
acetate =& A ICs Zke] 0.04 mg/mLE thZ7<l as-
corbic acid(0.03 mg/mL)¢} Hlal Al A& FHEoIX| %] &=
A4Szt Qe S22 0.25 mg/mLE YEM -
butanol &8 Eo] F9Ho2 & £LALES YR AT

dZRE AL FE QAR T AL E AJAYAE = AR
(29)€ ethyl acetate 2 n-butanol E&Z) A, &ulH(30)<
ethyl acetate 8ol A 74 &2 DPPH &tz A2AEA S
BAoe A7 2H9 dREHen, AFE A =T340

B FEEY 1173 B E = ethyl acetate = E A ICx

DPPH radical ABTS radical

Solvent scavenging activity, Scavengmg acthlty
ICs (mg/mL)" (%)"

80% Ethanol 045+0.012% 47.6040.47°
n-Hexane 1.08+0.01" 17.33+0.15°
Chloroform 0.86+0.02° 35.68+0.18°
Ethyl acetate 0.0420.00" 98.8640.09°
n-Butanol 0.25+0.01¢ 93.68 +0.39°
Water 1.14+0.02° 20.03+£0.41°
Ascorbic acid 0.03£0.00" 99.42+0.15"

D Amount required for 50% reduction of hydrogen donating

activity.

?Values are mean=SD (n=3).

9Values with different letters within a same column (a—g) dif-
fer significantly (p<0.05).

YABTS radical scavenging activity were measured at 500 pg/
mL concentration.

Zko] 96.99 ug/mLzka Kang 5(31)& Bl on, =7
sukel HAFE 49 80% WEE FEENA RCyxp 3ol
4827, 253.87 ng/mLE YEFGT A B3l Lee 5(28)9] A
TA} vl wd u) FEX = ethyl acetate & &0 A H]
wA =2 &4 e

2 AT 2% T AsgEel M =4 =
ethyl acetate & &Eo|4 DPPH &}tz 4~A &4 T3 =
A FAEo, 72t FE2E] FF3L Ae F
kol Frhstd ksl AT FUhsttheE Seo 5(32)9]
Bl frAte Ak

ABTS 2}C|ZF A7{&M

FEX FEE 284 05 mg/mL 59 ABTS |z
2AZAS B3 A3 Table 40 YERA vl9} go] F=
%] 9] ethyl acetate &8 EolA 98.86%=Z 71 =4 Vel
o, p-butanol EFEL BEIUE T FAS Ko It
3} ) Z7+¢] ascorbic acid(99.42%)¢] &A=} H]Fﬂ Al B A

89 ethyl acetate =& &Ao] HAEoAXA LGS & &
ARtk Choi 5(33)2 Af, HEAL, =4, &, @4l

A& 5 1459 A FEEL 50 mg/mL FEA 90% ©]
’39] ABTS #HZ &A5S e At Basle] 2
ol AlEH FEX]9] ethyl acetate, 7~butanol £ & &

o] +%e 9T F AMTh

Reducing power

g e s B4 2P BEo] e Ao U
2 Slof &4ksl &Adof Uig Fask AxE FE-3(34).
o) £ AL Fe® o] oA Fe? o] &0 29 #d8 g
Z4stgon, o] 700 nmel A9 FHE o= YeEhi
o @dgo] S5 ZA 7MgA BAE R ks &
o] & BAYFE T FYE ¢S v

FEX FEEO EFES 01,03, 05, 0.7, 1.0 mg/mLe]
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Fig. 1. Reducing power of various solvent fractions from
80% ethanol extract of Pleurospermum kamtschaticumin.
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FRAP(Ferric-reduding antioxidant potential) =&

FEX FEEY Y8 digt FRAP value® A3+=
Table 59 YERAATE F2 X+ ethyl acetate(6.81 mM)>
n-butanol(2.11 mM)>80% ethanol(1.03 mM)>n-hexane
(0.78 mM)>chloroform(0.64 mM)>water(0.40 mM) =202
ethyl acetate ®8E A 7} =2 FRAP valueE e
o gZ+2 ascorbic acid(9.09 mM) Y22 /93
o2 E2 €48 Yt

Table 5. FRAP (ferric reducing antioxidant potential) and
superoxide dismutase (SOD) like activities of various solvent
fractions from 80% ethanol extract of Pleurospermum kamt-
schaticumin

Solvent FRAP value (mM) SOD like activity (%)
80% Ethanol 1.03+0.02"% 39.32+2.17¢
n-Hexane 0.78+0.03° 35.61+0.23°
Chloroform 0.64+0.01¢ 56.68+2.23¢
Ethyl acetate 6.81£0.04 86.56+1.13"
-Butanol 2.11£0.06° 78.23+1.69°
Water 0.40+0.05 18.64+0.78'
Ascorbic acid 9.09+0.24" 99.95+0.06"

})Values are mean+SD (n=3).
PValues with different letters within a same column (a—f) differ
significantly (p<0.05).

2
e E&% FE%50] 0.162 pMo| E}E B o] Blahd
95 e AT ‘Ed
‘“]%?:} o] W& FeJxtet M
El At} ©]& polyphenol contents2} FRAP
ABAA 7 dvk= Sdchez-Gonzdez 5(39)

=
3T

rlo
>~

FIO L

Superoxide dismutase(SOD) A &H4d

FEX FE2E SOD A5 S S8 23(Table.
5), ethyl acetate & &4 8693% = 71 =& SOD A+
48 JeEMR oY, n-butanol(78.23%), chloroform(56.68
%), 80% ethanol(39.32%), n-hexane(35.61%), water(18.64%)
o7 A4S JehiA T i xF2 ascorbic acidE 1 mg/
mL2] FZoA 99% ©]/F2] SOD A48 Yel Sl

Lim 540)& F8AE ZFZ99 SOD FAFHEAd <] 100
mg/mL FEA YA 48.30%, 1A 25.40%, -3} 21.60
%, 3k 1650%, vld 583%2] A4S el Aot B s}
e, *Wz}@u) e FEE-L 1,000 ppmol A 12% w|
o] SOD A3 S YER AT BuE 3 ok gt

Hong 5(42)2 #}94 9 A4 25 1,000 mg/mL &=l A
ALE5=N 26.7%, 71935H 276%, F235FH 241%E

Bliitta RSt £ AT A" v 5

tate, 7-butanol, chloroform &3 &-& ascorbic acide] &4

=X ethyl ace—

Roe ve 235 Yelilo, 99 b& A7 AHEH
s w oy FFHo WAERT vlwF =L SOD fArE
AE Zte Aoew AAY,

Tyrosinase X3sH &HA
=2 A3Fig. 2.), 5 mg/

2329 tyrosinase A3 A4
8 E0] 4352%, 80% o &t

L9 &%9A n-butanol

3

FEE 0] 1164%= T8E F 52 Z45 e e,
T BIETFY] folats HolR &ttt 1~-5 mg/mLe &
A A FEX 2 n-hexane w8 &2 7.65+1.62~2382+1.79
%] &40 7pd vHA vErsTh
70
—4—80% Ethanol
60 [ -mn-Hexane
—&— Chloroform
50 | =< Ethylacetate
—¥— n-butanol
40 r -e—Water
30
20
10
0
0.1 0.5 1 5

Concentration (mg/mL)

Fig. 2. Tyrosinase inhibition of various solvent fractions from
80% ethanol extract of Pleurospermum kamtschaticumin.
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HZF L A2%43)9 methanol FEE(1 mg/mL)oll A 1}
F 96%, Al 54%, Fx 52%] AHEHE RYvk B
vk glon, HolwA FEE(44)0] 1 mg/mLe] FEolA
ethyl acetate £ 8&-2 782%9] E& oA a2 HYx
e WA 40.2%, WEolH A 51.5%, =AM A 48.0%<] E‘—f
2 tyrosinase JA A4S JEATE A3te} vl

T 29 tyrosinase A& ¥ Aotk WA, Lee 5
(45)& R FZE°] 1.0 mg/mLe] FEIA 6.17~27.61%
o] AfEAS YAt B H, Roh 5(46)2

2] Q) FEE 9] ethyl acetate E&E(1 mg/mL)°] 29.47
%23l BstEth 1 mg/mLe sxolA 2 25%, A4
15%, Ak 28%9] A& &/do] YErRthE Choi 5(43)9]
A3l vl wEE, 23] n-butanol 3 E 37} 80% ethanol

Table 6. Antibacterial activities of various solvent fractions
from 80% ethanol extract of Pleurospermum kamtschaticu-
min

Size of clear zone (mm)

Microorganisms Fraction conc. (mg/disc)

Solvent 01 05

80% Ethanol =" -
n-Hexane — -
Chloroform — —
Ethyl acetate - -
n-Butanol - -
Water — -

B. cereus

80% Ethanol — —
n-Hexane — —
Chloroform - -
Ethyl acetate - -
n-Butanol - —
Water - -

B. subtilis

80% Ethanol - -
n-Hexane — —
Chloroform — —
Ethyl acetate - -
n-Butanol - -
Water — —

S. aureus

80% Ethanol - -
n-Hexane — —
Chloroform — 16.7
Ethyl acetate - -
n-Butanol - -
Water — -

E. coli

80% Ethanol — —
n-Hexane — —
Chloroform — —
Ethyl acetate - -
n-Butanol — —
Water — —

S. enterica

80% Ethanol
n-Hexane - —
Chloroform — —
Ethyl acetate — —
n-Butanol - -
Water — —

P. aerugionsa

UNot detected.
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