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Physiological Activities of Roots Extracts from Calystegia japonica

Yang-Suk Lee, Bok-Dong Choi, Eun-Young Joo and Nam-Woo Kim'

Department of Herbal Biotechnology, Daegu Haany University, Gyeongbuk 712-7135, Korea

This study was investigated to evaluate the contents of polyphenols and flavonoids, and physiological activities of
various extracts from Calystegia japonica roots for making good use of their functional materials. The roots of C.
Japonica were extracted with water (WE), ethanol (EE) and hot water (HWE) by different methods. Among these
extracts, the highest extracting vield was 30.30% of HWE, while the highest contents of fotal polyphenols and
flavonoids were 40.85% and 6.40% of WE, respectively. The nitrite scavenging abilities were ranged from 31.31%
(HWE) to 37.46% (EE) at pH 1.2 and 1.0 mg/ml concentration. In the measurements of electron donating abilities, EE
showed the highest effect as 91.83% at 0.3 mg/ml assay concentration, and the electron donating ability was decreased
as the extract concentration was increased. In the results of superoxide dismutase (SOD)-like activity, HWE showed the
highest effect as 7.15% at 1.0 mg/ml. The tyrosinase inhibition activities of WE and EE were 15.28% and 14.97%,
respectively. The xanthine oxidase inhibitory effects were ranged from 97.50 to 99.28% at 1.0 mg/ml. These results
indicate that C. japonica extract has a good antioxidant effects and could be useful for developing functional products,
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415 nmoﬂﬂ EReE SRt F EgtEolE A%

& quercetin (Sigma Co., USA)S ©|&3ly HF¥%7}
0~500 pg/ml7} S =5 Fto] Ao} U WHes
A3 Agr oz RE AEste] wZE e id
gtH o= S TSIt

10% aluminum

_{

mlm _IIN'

5. O[EME A& (Nitrite—scavenging ability) &3
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6. MAEHs 5F

Blois (1958)9] W& Wdsle] A4 o] A& 2
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Marklund (1975)°] ol upeg} FHFol
=% A8 0.2 mlell pH 852 R4 tris-HCI buffer (50
mM tris aminomethane +10 mM EDTA) 2.6 ml$} 7.2 mM£]
pyrogaliol (Sigma Co., USA) 0.2 mlE H7}3ke] 25T oA
1027+ ¥H3-AH ) HkS- 941—{ F 1 N HCl 0.1 mIZ 7}3}
o B8 AXAY S 420 nmol A EFE =3
o Algd Hrlra LL FR7RERS] FH Ao
£ MEgg2 TAST 28T vitamin C2] SOD #AF
25 SAse] A5 v zARETH

8. Tyrosinase Xsll&Ad

Tyrosinase 4131843 Z4317] $8ko] Yagi 5 (1987)
o Wlell whel wlE Y FEHES 94 TR 34
g A% 0.1 mi®} 0.175 M sodium phosphate buffer (pH
6.8) 0.5 ml°l 10 mM L-DOPAS 591 7] 02 mlQ]
E 3l mushroom tyrosinase (110U/ml) 0.2 ml 3 7}5}o]
25Cell A 287+ ‘?}g/\]ﬁ o} 4% DOPA
chrome2 475 nmeoll A &% = Gt A EE Hr}
5 SA3stod Al "7t
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]77 BHE] ZZU
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9. Xanthine oxidase X af &

Stirpe?} Corte (1969)2] H#oll wa} =F45 H7tst
o 345 AlE 9 0.1 mlo] 0.1 M potassium phosphate

Table 1. Extraction yield by different extraction methods and
solvents from Calystegia japonica roots

Sample WE EE HWE
Yield (%) 2832 26.24 31.30

WE: Water extract, EE: Ethanol extract, HWE: Hot water extract
under high pressure

buffer (pH 7.5) 0.6 mi®} xanthine 2 mM=
02 mlE 7kt of7]e] 02 Uml %2 xanthine
oxidase (Sigma, USA) 1 mIE ¥l 25T oA 158-7F vhg-
AZLF INHCL L miE 71 9h8-& AR, o1&
292 il X FFEE F5748te] ¥hg-o Foff AAH uric
acidE AEetglom, Alg H7brel FH7e] 5%
g MBS E Yehl o] xanthine oxidase A H%l
= BRIt 22]3 vitamin CE 919} T3 W
ZA3te] Algel vlaskglrt

Q) 77

=
10. SAH Az
W% By 2E T di3 A3 SPSS 17.0 B4 T2
198 o] gste] EASIYon, A8t 2folE HAF)
A5kl ANOVA testS o] £3)51 0o Folxlel A &

2142l A9 ke Apole P<0.05 oA Duncan's
multiple range test® A~ 7343151t}
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r‘l
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7} *Pom el Ao WF e =&

0°C o)/de] a2} a1tef A
T %%g (HWE)©] 31.30%% &
7V =%oem, 80T 8 &
FEE (WEOAME 2832% 183 70%
60CoAM F=8 e FEE (EE)l
£ HEPARLTE (Table 1).
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Fig. 1. Contents of total polyphenols and flavonoids of
Calystegia japonica roots extracts by different extraction methods
and solvents. The results are mean = SD of triplicate determina-
tions. a-c: The value with different superscripts within the bar are
significantly different at P<0.05 by Duncan's multiple range test
(WE: Water extract, EE: Ethanol extract, HWE: Hot water extract
under high pressure).

3746%9F 36.99%% 7H¢ £ AAEHNE BT pH
30914 = EE7} 32.71%, WEE 32.11%% pH 12HTE
W ol AA%S Ushideud F FEE9
94 zpo)l7t QAT (P<0.05). pH 6.0914E WEZ}
625%% pH 129} 3.03} B 23PH o9 @ 4L
BRI AT} (Table 2).

4. WAEAHS

AAFgo] A48 2451 DPPHE WA QM4
radical 24 &4 EH ] Y=o Ao r GAHE A
Lo met gAkst 84 AeE seold 5 3
FEWHo] Adold HE Y FEEY AATATE
0.3 mg/ml°lA EE7} 91.83%% 714 =& &
], WEAA X 90.46%2] AA-TAEHE eI E
£ 03 mgml o] EXA 90% o)Akl xax}»LoqL
& Uehfo] B59] St wE #9973 zjolE gie
W, WEA % &5 57 F7HEFE AxEos
< oy o) 85% oo A4S WERIITH (P<0.05).
H| 1 vitamin CE oF 95% o3¢ AAlgo5E Uet
o] WZ RErve & 48 UehidH (Fig. 2).

5.S0D RAEE S

Superoxide dismutase (SOD)= &4tst a4 59 sht

Z AE HEE FHUNAE PEGFAE ARANTE
W8S Eujshs aA2A AA WelM 4R s

229} A

ry
44F peroxidase, catalaseol] 93 F3 &

Table 2. Nitrite scavenging abilities of the Calystegia japonica roots extracts by different extraction methods and solvents and vitamin C

Concentration Nitrite scavenging ability (520 nm) % of control

PH (mg/ml) WE EE HWE Vitamin C
0.1 3.96+0.74° 3.50£0.31° 3.4310.38° 53.294+0.22°
L 0.3 13.8940.11° 13.86%0.88" 10.9340.50° 97.70£0.45°
' 0.5 23.3740.22° 20.05+0.31° 16.74%0.75¢ 99.34+0.08°
1.0 36.99+0.22° 37.4610.40° 31.3140.92° 99.34£0.16
0.1 3.2040.52° 43240.12° 3.0240.236° 31.46£0.59*
30 03 12.45%0.21° 14.78+0.46 9.53+0.20° 55.07£0.61°
' 0.5 20.02+0.43° 21.38+0.31° 16.52+0.12° 67.93£0.41°
1.0 32.1140.24° 32.7140.46° 24.040.40° 83.851+0.45°
0.1 3.2130.79° 0.62+0.49° 2.424+0.36° 3.1240.32°
60 0.3 5.28+0.17° 1.581£0.43¢ 3.4610.70° 13.3240.64*
’ 0.5 5.39+0.53° 1.9840.10¢ 3.98+0.26° 26.89+0.72°
1.0 6.2510.88° 237£0.17° 5.77+0.17° 47.82+0.57°

WE: Water extract, EE: Ethanol extract, HWE: Hot water extract under high pressure.

The results are mean =+ SD of triplicate determinations.
a-d: The value with different superscripts within the row are significantly different at P<0.05 by Duncan's multiple range test.
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Fig. 2. Electron donating abilities of the Calystegia japonica
roots extracts by different extraction methods and solvents and
vitamin C. The results are mean * SD of triplicate determinations.
The value with different small (a-d) and capital (A-C) letters in
superscripts within the same bar and extract are significantly
different at P<0.05 by Duncan's multiple range test (WE: Water
extract, EE: Ethanol extract, HWE: Hot water extract under high
pressure, Vt-C: Vitamin C).

FZEE9] SOD FAFHEASS 0.1~1.0 mgmle] FZolA
SAg A3 otz AAFHS} AAFA ol -
2] WES EEE 1.0 mg/mle] FZolAwt ok 19%2]

SOD frAHEA S el es HWEE 7.15%2] 84&
UERAITE B3] vitamin CE 99%2] SOD FrAHEA]
g Kol v o] vf¢- 2 FiHE vk
ATk (Table 3).
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6. Tyrosinase X{oi&H

AEAU tyrosinase®] A HFoA WHeoAl= H)
HAMN 2] melaninee FHF-of] AFA, A
ol digh AgEE FoAFARE HEgh
7]“] F2, AMA T ZF2 Ax A
ZZIA17|™H (Sanchez-Ferer et al., 1995),
offvt AT 53], A 2R A4S ot
(Bell and Weeler, 1986). W& ¥e] F&E9] tyrosinase®|
3k A EAS AT 23 1.0 mgmle] A
¥ e SR ol o] & WES EEZF 24

7k 1528%%F 1497%% 5 FE2 27 193 Aol ¢l
o, HWES] 829%H.t} <F 1.88] &2 tyrosinase A

AEAAL JehT) ¥ wEQ vitamine CE 96.85%]
tyrosinase A3} & 7Z 2.3t} (Table 4).

Table 3. Superoxide dismutase (SOD)-like activities of the Calystegia japonica roots extracts by different extraction methods and

solvents and vitamin C

Concentration SOD-like activity (420 nm) % of control
(mg/ml) WE EE HWE Vitamin C
0.1 - - 4.0410.53 99.19%1.17
0.3 - - 4.8410.69 99.324+0.00
0.5 - - 5.07£1.06 99.77+0.20
1.0 0.991+0.21 1.624+0.22 7.15£1.22 99.771+0.00

WE: Water extract, EE: Ethanol extract, HWE: Hot water extract under high pressure.

The results are mean & SD of triplicate determinations.

a-d: The value with different superscripts within the row are significantly different at P<0.05 by Duncan's multiple range test.

Table 4. Tyrosinase inhibitory of the Calystegia japonica roots extracts by different extraction methods and solvents and vitamin C

Concentration Tyrosinase inhibition (475 nm) % of control
(mg/ml) WE EE HWE Vitamin C
0.1 1.144+0.28 - - 88.74£1.41
03 7.151£0.13 2.04%0.00 - 91.22+1.35
0.5 8.46+0.28" 5.61+0.51° 24540334 93.92+0.00°
1.0 15.2810.56° 14.97+0.59° 8.29+0.86° 96.85+0.39°

WE: Water extract, EE: Ethanol extract, HWE: Hot water extract under high pressure.

The results are mean * SD of triplicate determinations.

a-d: The value with different superscripts within the row are significantly different at P<0.05 by Duncan's multiple range test.
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Fig. 3. Xanthine oxidase inhibitory of the Calystegia japonica
roots extracts by different extraction methods and solvents and
vitamin C. The results are mean * D of triplicate determinations.
The value with different superscripts (a-d) within the row are
significantly different at P<0.05 by Duncan's multiple range test
(WE: Water extract, EE: Ethanol extract, HWE: Hot water extract
under high pressure, Vt-C: Vitamin C).

7. Xanthine oxidase A&l &4

A purine thAol] Feddh= &4 21 xanthine oxidase
= A4S 4 FEAE o] 838t] xanthineS urea® A
sheke WheS Fuietn, AU FIHA TG F9)
20| 9% 9 AY FEE BN BTE dosln,
Fsl= @i olth (Storch
and Ferber, 1988). 2}A] xanthine oxidase2] # 3] &¥}+=
free radical®] A-E AAltER Fils) w3t 2 Pt
T AETHoR Fa3 oE Itk olof W B
2] FZ 5ol i3} xanthine oxidase A3l-&-S =43 A7}
1.0 mg/mioll A 97% o]de] AF&S veldo] Blwitel
vitamin C¢+ fAMSH M E7HE VeERAch AE =
03 mg/ml®] FENME vitamin CET}= Wgkor) A7)
A F2E BT 60% ©)°39] xanthine oxidase A EHE

nglow 53] BB 77%2] AshES vERHIITH (Fig. 3).

Aol A

a  #H

eubee] o o) A4Sk thad 28l jEe
B4 KJaho] APgoR LA Aehe, Aol e 7

B 2ol EE 2de] £34 o] i, FEE

I BE BES FAZ AR (Lee, 1993). 2 5-9)
st 553 vt e vRe olfY e vEoy

Fo vy, BE RAY dof ol & e Y
S TED st e WS A4, 113l o
dZo] FIE glolla g FA 3 e
F5o] Jrka 3iglch ditel] #% ATEE FH, 1A
4 54 (Kim and Choi, 1983), AJ3&-54] (Oh et al, 1995)
j={N

At oz Afely) e FoE R FUAR

™oy
o
2
0
g.
o
\O
*
ofrt
vl
o2
o,
R
-
N
Nl
>,
Og‘:”,
Rl
38
g

™
S
o
4
e
BN
)
i)
op
=N
2
g
I8
+
e
=
_>|~i_',

[}
~

S
ol
)
e
il
o
i
i
L
e
ok
38,
e
5
&
[
a

il
7
&

¥
Z
Bo] & mekol zASIA wE o] Hf2F
Suje] HEHo] FolAHA FEE] FEo] T A
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AASo EA5HE AYSHEL gIFES s +
Zo FAES 71 Hsd FEEA AEAY de
E-¥3}H, phenolic hydroxyl (OH)71& 7}A| 3L glo] whld
2 AT A3ste 42E 7HIH (Kuhnaw, 1976).
HEA 3EL flavonoidF7F FE o]FH o,
et T T3t Ao oo anst
H4 AT} (Aruoma, 1994). =4 3t}

Aol A alkyl radical®]r} alkylperoxy
radicaloll F4AE 93 radicale AAATC2ZH Aha}
& A3} (Labuza, 1971). 247 S §vl2 80T
N FE3 WEZF 4085%2) ZE)lE 640%9] Et
Hiol=g gfatgion, 70% eSS Sz 60T
2ol FZ&3 EET Z17F 3948%%} 520%5 $Hat
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o= HEY 9t} (Peter, 1975). F3F amineH-& &
Sk AEd 2ol AAAE W Y e Az
oAl A L 49 nitrosamineo] A4 E 75
S7VsHAl Tt (Park et al, 1995). Shenoy$} Choughuley
(1989)=> #|=0] amine?| nitrosation®] A &A= zhg-shc}
I Bt om, Walker 5 (1982)< catechol®} 72+& |
= Ao }/\gzﬁoﬂ/\{ AR o2 nitrite 2} WH-2-31c}
3L 33Tk 18]l Takashi 5 (1978)2 Z@dE 813
AAEE g3ty oz Keldte] nitrosoamine A4
aHor gAgtia Husigion, B AYoxs
o3t ZepH ol ko] we WES EE9] o}l
B 27150l HYh E3h WESH EEY: 54 £
e ksl Ageta & 4 gla, Ak aksE oA
2 free radicalol] 23t =312 AetE AR E o]y
AAg Tl AE 90% o4l 24S Yehiie
bR AL} FEAEELS AT s Yl 0%
s FEoM= 50% olde) AAEels it (Kang
et al, 2002), #refa} Hkol A= 242} 86.6%9F 80.4%¢E)
I H3ste] (Kim et al, 1995), o] &3} H]lwahd o)L =
g FEENA o 43 248 YehYdch a8a
free radical®] AJdS AAlste] ksl 53 waEg Al
71%4 %238 @49 xanthine oxidaseo] T3 3l &}
& 5AT AN WL Hele AriH FEEL
97% o1/l ANEAE vhehllo] vl vitamin C9}
94 zFol7t It 281} melanin A2 344 A
3= 849 tyrosinaseo] gt A3l WESF EEZ} 15%
o] Al &g Yehlo] viamin €9} Blwsle] w9 Wk
t} Z18]3l SOD FAMEA %S9 =AM T WESF EE=
7ol E37} gl e HWES Ak we 248 el
At
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PFI o
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ofN o rlr b

RFE AE P RgoR o]&uw gl L By
& FE89 Ho“?éo Aol FEE] A=Egyds ¥
g A FEEY 782 Wko} 60T oeke
< B2 338 EBAlA 71 2 o} AN A%
AAFE 22]5L xanthine oxidase A3 EIE e

A S gz FE3 WEE Al
WA &2 F ZalE sy Sk co|= deko] ba
B tyrosmase A OH&JJJP Fokom, HxFoF of
A a7 1
= A o)z} ik B A Aa WL
Fo S el f-881A o)
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T 5 A AR debd W BE A
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