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Polyphenol Compound Contents and Physiological Activities in
Various Extracts of the Vitex rotundifolia Stems
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Abstract

For this study, extracts of Vitex rotundifolia stems were prepared using reflux water extraction (WE), reflux
ethanol extraction (EE) and hot water extract under high pressure (HWE). The extracts were investigated
for the total content of phenolic compounds, antioxidant activities, and inhibitory potencies for xanthine oxidase
and tyrosinase. The EE extraction method yielded the highest content of polyphenol compounds (176.34 mg/g).
The electron donating abilities (EDA) were 93.46~96.92%, when extracts were assayed at 1.0 mg/mL. The
superoxide dismutase (SOD)-like activity was the highest in the WE extract (47.32% at 1.0 mg/mL). The
nitrite scavenging abilities (pH 1.2) were 84.61 ~88.36% and the inhibition of xanthine oxidase were over 90%
at 0.5 mg/mL. Tyrosinase inhibition of HWE and WE were 57.84% and 53.47% respectively. It implies that
V. rotundifolia stems have potent physiological activities and their activities were differently exhibited depend-

ing on solvent fractions.
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B A A18-3 ¢ul 7V F-(Vitex rotundifolia L)&

20061 797l 7 sHEe] kA At FrblA T F
ARt on, 7] HELE w2 Felste] FRel AF
3 F gAste] A ARG o olF & ARE AHE3
At

v €719 E "‘%%(water extract: WE)3} ol gh
E-(ethanol extract: EE)-& &7 W4 3#-& 7247
2 301] AA AE 7 10 AEHE FFS 2
33 80°Ce} 60°CY) & AbellA] 27 3413
#2339l A4 FZE(hot water extract:
HWE)—&— *154 300 #eFel FH4E W HFE7
(KSNP B1130, Kyungseo Korea)® 110°C, 1.57]1% 3l A
3A17 Bt FEshevh Ropal 592 filter paper® <3}
g t}-&, rotatory vacuum evaporator(Eyela 400 series,
Japan)2 #4558 Fol 27 =(FD 5510 SPT, lishin
Korea)dte] ¥t2 Azsle Ag2 A&3slgdch
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Ea7|v-e] A2 F5ES 10 mg/mLe] TER
32} ZFpo) 348} Folin-Denist (24)2.2 A shgith.
Folin-Ciocalteu's phenol reagent 0.2 mLE &7}ste] £t
g F 38 Aol wWAF vhE, sodium carbo-
nate(Na;COs) Z3H8-9 04 mLE 7}etsdch «17]¢ S/
£ 14 mL 7}3kaL A-&ellA 14 2F F< whg- A7) F- spec-
trophotometer2 *]-3-5]-04 795 nmol| A FFEE SA g
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o] at&} DPPH(1,1-diphenyl-2-picryl hydrazyl)ol] ti& <
Aol &512 Ak 44 Fx9 A7 2 mLd 0.2
mM<2] DPPH£-9 (dissolved in 99% ethanol)& 1 mL 7}3}
Eshed 3PCAA 3087 WA Zeh, o WSAE 517
Il d FREE Ao, BATASE AR A7}
A3 FAE Ao]E WEE(%)Z Vel

SOD FAEY S 53

1) 71V SOD -fAHEA -2 Marklund¢} Marklund®|
uh (26)¢]] @} hydrogen peroxide(H.09) 2 A A 7]+ vt
4-& &8} pyrogallol®] M-S &3l SOD A
Jo g ehyglct 4A w59 A7 02 mLel pH 85&
BAE tris-HCI buffer(50 mM tris+10 mM EDTA, pH
85) 26 mL% 7.2 mM pyrogallol 0.2 mLE A7}ste] 25°Cell
Al 1087} ¥k ¥, 1 N HCL 01 mLE 7}ste] & AAA
Atk ukg-o] Z 4bstEl pyrogallol®] & 420 nmell A F3
55 s 3259 Ao TR R A
o] & Wl R-8(%)2 iellslTh

OfaM 75 &H

o}A 4141 (NaNOp) 227 242 Kato 52 HHH (27l ut
gt 24 st ch 1 mMe] NaNO; 49 2 mLel 94 F=]
)71 558 37Hska, o 7]l 01 N HCIpH 1.2)7
02 M citrate bufferg AH-§-3te] uh-g&-4-<12] pHE 47} 12,
30, 6022 Z=Asle] w3499 HIF 10 mL=E 3t
37°Coll A 147 B9t uke- A7 & zhzh | mLA # stk
o] 7]l 29% acetic acid® 5 mL #H7}8l3, Griess reagent
(AB=1:1, A: 1% sulfanilic acid in 3096 acetic acid, B: 1%
naphthylamine in 30% acetic acid) 0.4 mL #7}s}e] £33t
F, Aol A 1587k wh-g-AZ ok vk3-A17] A 2E 520 nm
A FHTE ZAslY1, 2T+ Griess reagent 4l
Z54 04 mLE 718l A)e) Sdg Wi o2 5A 5o
SH7|GF 32559 Asre) T3V Abeld] F3E A
o] Z WEE(%)Z vt

o)v

L

Xanthine oxidase X3l &4

Xanthine oxidase(X0) & &4 &3-& Stirpe} Della
Corte?] ¥HH(28)ell wel AAstdc) 44 F=2 34
ZR]7|YF £3E 01 mLe 0.1 M potassium phosphate
buffer(pH 7.5) 0.6 mL$} xanthine 2 mM-E =<l 7174 0.2
mLE A7skadt}. o37)el 0.2 U/mL(Sigma, USA) 5=
X0 0.1 mL& 7k8te] 37°CellA] 5#2F vh-g-A17] ob& 1 N
HCl 1 mLZ 7}stod Hbe-& AR A7) F, whg-9) Fof A"
uric acid® &F#FX 292 nmolA A 3¢t £v7 VT 5
%% 9|3 xanthine oxidase #| 3} %/‘* o Al g4-9e Ay}
T} T FHE AaES PES%E ek

Tyrosinase Xl &AM
Tyrosinase A 3 &2 Yagi 2| uh (29)o] ule} &4



87|V 5(Vitex rotundifolia) &7 FZ2E2 Z2ldE =t A3y 815

3l e} 0175 M sodium phosphate buffer(pH 6.8) 0.5 mLell
10 mM L-DOPAE 54l 712 02 mLe} UAFEE 3]4
g 71T E7] $5F 01 mLE 8% $9¢) mush-
room tyrosinase(110 U/mL) 0.2 mL #7}38le] 25°Coll A 2&
7k ukg & AA R DOPA chromes &% 475 nmellA]
%73kl e}. Tyrosinase Ao 842 A &899 712
FAT FEE FAES NES(%R)E ek
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A SHAH R 33] o]y ks AXst AR
HE FFLESHAR ehlidel AT 948
ZAAs}7] 9lske] SPSS 12.0 for windows programs- ©]-8-3}
o] ANOVA test® AAIg F f2Ae] ol A%, p<0.05
=5oll4] Duncan’s multiple range testZ A A]slsich

Z Eodi= sEE gat

71T E7] 2552 =4 E4 o) phosphomo-
lybdic acid¢} ®k-g-ste] H 4L el s o483
Folin-Denis¥ (24) 2.2 3tek-& 43 A3} Fig. 139 2
t}. oEhS FZ 59l EEdA] 176.34 mg/g & 713 o
gl ed, 4 FEEHWE)A A& 17117 mg/g, &
FZE(WE) 12201 mg/ge Z2¥ &< g3l 54
ot Wb ol we} Z2lslEe ekl Aelrt gle AR
A E G R d'es 492 At Zlo] E8
AE FiEe] o 2 4EEHon] & 402 o] 43 AS-
o & 100°C o] 4] &3} metoz za7)e] ZAgte] v
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Fig. 1. Contents of total polyphenol compounds in various
extracts from V. rotundifolia stems.

All value are mean*SD of triplicate determinations. WE: water
extract, EE: ethanol extract and HWE: hot water extract.

81.20 mg/gelete A9} vlatsle] ¢ujr|vE £719 &
29l ko] oF 28] ¥9te™ Moon S(31)9] A= 84
22 vighg 25549 A3F(10.31%), EHG57 mg/g), S
(474 mg/g), A9 (3.03 mg/g) 53 u]wstel T 12~408] o]
A e ZE ) ES Ssldel o e g servye &
71E ke 252 Jehile Zlew delal Z2lH¥E 33t
3 o=k 8k 9lo] o] EUkAA B2 Ao A

Hx30is

TR 27] FEEES A8 E4-o] 3dHY
Ao 2 A== A x| wet a3t 84 A =5 wfehdt
4 30 DPPHE °]&-3le] Axlge] 58 2489 tHTable
1). AEE 01 mg/mLelA] 1.0 mg/mLe) F52 AT 2
I} WEE 90.93~93.46%%3 271, EE+& 91.61 ~96.92%% 7}

A 22 A7 Jelgon] HWEd A& 80.06~94.59% 2

58 %4 01 mg/mLe FEAAE oF 90%2) =5
& A AAE vehligler 25859 21 F71
ol wpet AR s wobd o

FLAE Hghe FZ2EY HATA5E SAT Jung 5
(32)°] 0.1 mg/mL2] FEA $n]7v}57) 184%eH= A
Fhe} v)asted oF 4 o)A w9k o, ¥ 3t £7]7) 76.9%,
=3} 64.6%, 2FeF 57.1%, 4 305%tE ARy 9t
o} =3 Kim 5339 Sl B &4 2k Fylo]
80% ol4+el Az EH-E vepdcks B} vl
= 7| 7] 35Ee] o £ AR A4S e
el o] Ae] A2 Hol &y T £7]9 Axlge] &3}
7} ol g =2 716 AEAde Reg gl

SOD RAIZM S

THIZ IV 7] 2255 AEPIA 2 23} oA zhawt
FAZY e Ao d#A 9l SOD fAHHA 24L& 98
Ab3}E 28] pyrogallols}t %o wiel ub-gA1z] AT} 1.0
mg/mL2] FEoll4 WE(47.32%)>EE(8.34%)>HWE(6.01%)
9 A4S el doh(Fig. 2). WE7} EES} HWER.c} 5uf
o4t =& AL L}E}ﬂ]‘?\i 1 0.1 mg/mLe FEAE
6.27% 2 HWERT} 2 SOD A3 S-S vehyglch

129 7}x) 2} =] A} %‘—«l o er-g 2ol 4] 7085%2}

Table 1. Electron donating ability of various extracts from
Vitex rotundifolia stems

Concentration Extracts”
(mg/mL) WE EE HWE

0.1 90.93+018% 9161+051*° 89.06+0.33"
0.3 91.88+024° 9379+000*° 91.93+0.40"
05 92301009 9443000 92.68+1.26°
1.0 9346009 9692+033* 9459+0.48"

“The abbreviations of introductory remarks are the same as

in Fig. 1.

?All values present mean*SD of triplicate determinations
and different superscripts within the same row are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Superoxide dismutase like activity of various ex-
tracts from V. rotundifolia stems.

The abbreviations of introductory remarks are the same as in
Fig. 1. Bars within different letters are significantly different at
p<0.05 by Duncan’s multiple range test.

78.95%2] SOD -f-A1&A-& vteliitt= Kang 5(34)¢] B3
o} vl sl Eu)71US- £719 &40] Ishel. =8 Lim 5
(35)9) =4t 841 oA YA 48309, 1A, 2540%, T
3} 21.60%ee A=te} vlastd er)7VHE-e WES SOD
Aol o] Egkey EES HWER ygror} vhsh
(5.839%), A Z(4.97%), 314-2(557%) R .+ E94rh Lim 5
(35)3} Kwon 5(36)2] SOD &Xo] =&+% Ze|sdi&y &
o] Frie Ryele B A AitE = dns Ty
=9 gapo] 714 2 WES fAHEA ©) 71 &4 veld
ol gt F7pAQl 37} o]F Ao & o2 AzbHce)

OFEIMe 7S

7T E719 bk &2 E ot 2
nitrosamine$ 414 A3t oA AA ZAE FAH 5

7] $3ked pH 129} 3.0 28] 3 6,09 A A A st
(Table 2). pH 1.29) 10 mg/mLe] FXEd|A& 5475~
88.36%%1-2., pH 3004 &= 2583~30.24% 2 HWE F+&&
oAl opdatyd &A%e] 7 =3kt pH 6004 = 1032~
1612% %2 o2& 5% EEY A&7} Eher A7l
A F&F L5 ARY TRV} $71E5E pHoT M s 2
FE oA & Fe] FobATh

oFgA 29 vEhE FEE9 ofAAA 2AFE FAY
Moon 5(31)9] AFAHE(96.73%), Z723H(95.63%), &4
(94.44%), A= (8947%) 59 Apyct wpot 24, W=,
Ag, AF 5ol 60% o|3}e] G2 2AZFHE Yepitt=
Bl Kim 5378 oA, stg=2, 2wz}, gl Fol
20% °13ke] 2A%& Yehlgicke AFe) vlastd £
71 2719 olA Ak A &3 ket =i pHE ¥
Stol] ub2 Aol A= pHYF GolA 55 opAlAlg 4 5ol
7k 71Ee Ao s AR sl en, opdAald 427
zg-o] AT A stedth37,38), YEZS kg 33
<4 FE nitritex= nitrous acid(HNO2)E 343} 98 A4

Table 2. Nitrite scavenging ability of various extracts
from V. rotundifolia stems at pH respectively

Concentration Extracts”
(mg/mL) WE EE HWE
01 1932+039"%  083+042° 27.34+0.72°
g 1o 03 46.73+037°  17.70+0.12°  51.37+0.23"
PR LS 05 64864019 3209£032°  72.19+1.17°
10 8461+028° 54754055  88.36+0.83°
01 1295+068" 6.67+051°  16.75+052°
430 03 1817+0.26°  1292+051°  21.21+0.43"
DR SY 05  2211+027°  1640+041°  2384+091°
10 2583+026° 2643+043° 30.24+052°
01  353+046° 1.21 £0.6% 2.00+0.20°
qeo 03 497+065°  501+062°  650£0.3%°
PROY 05  702£101° 973%061°  863+054°
10 10324137 1612+£070° 1359+0.23°

UThe abbreviations of introductory remarks are the same as
in Fig. 1.

PAll values present mean=SD of triplicate determinations and
different superscripts within the same row are significantly
different at p<0.05 by Duncan’s multiple range test.

353, HNOE= HNO; 2.2 protond} =] Aedos
amide®} HH&-3}9] nitrosamide® Al gt} ol dt ALAIF
A wfiol] ERS ub-E2 AW A 2714 1A
A A3EECH(39,40). A AT} opAAtd aAFe] AAE]
A7 W pH 275} 8] 428k pH 12904 714 -8 A=
EA = o] W7V E7] 2EEES AR &5
A 2.2 nitrosamine A4S AT Aoz A4EHY B&
4z 2% A o8 a94d Aoz dddd.

Xanthine oxidase X{3{ &4

A AN AN purine HjAlel] Fojsle] BFFH 413 5
2 alal uric acid® xanthined|A] AF3}A] 7] &= uk-g-o) kel s)
=41 X0F s=d gt €0/ 27] 58 A9
&) A& 243 e tHTable 3). WEel| 4]+ 51.13~95.24%
o]gle, EE+ 61.62~9440% ==la HWEL: 61.11~
96.11% % 05 mg/mL2e] FXl4] 90% o]Are] 3] &Ado]
velten 01 mg/mLe] AR 50% o] A sl sle]
ot Al FE5E BT A8 $E0F F7HEe] wet XO A §
FA = ZFrbstglen, 05 mg/mL o] 449 FEdAAE A7t

Table 3. Xanthine oxidase inhibition of various extracts
from V. rotundifolia stems

)
Concentration Extracts’
(ng/mL) WE EE HWE
0.1 51.13+051"  6162+1.19° 61.11+096°
0.3 8747+087°  78.15+068°  89.72+0.96"
05 92.73+087°  9150+083°  9250+0.00°
1.0 9524+180°  9440+097° 96.11+0.96"
UThe abbreviations of introductory remarks are the same as
in Fig. 1.

2A1l values present mean=*+SD of triplicate determinations and
different superscripts within the same row are significantly
different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Tyrosinase inhibition of various extracts from V.
rotundifolia stems.

The abbreviations of introductory remarks are the same as in
Fig. 1. Bars within different letters are significantly different at
p<0.05 by Duncan’s multiple range test.
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871 719 XO A &2 1.0 mg/mLe] Fxel A
#e] 2FFo] 79~85%E HIF Lee S(42)2] Ao}
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A& It vhebgel, 2el= 2 Fr)7Jy 2719 X0 A
& BAL W 2 Ao EAEgen gAFA ik
A ZH o] 477} L 715 AFALLE =

Tyrosinase X3l &

Tyrosinasedl] €3] 34 == melaning A Ao} 22
EA s dE5RFY 2ixl 242 Az 2pAds) 212 9
22 BAd o3 Ao 2R AFAF REsd, 4 E9
7 s A 5o A48 3oh44). 28y =3 melanin
2] gL 7], 27, AWA 58 P45t X3t F
A 9 FARde fuasley A, AL, A o 2wt
o] A& = gle £AH] lvh4D). & 2qelA 5
o] th& &u|7| VT E7] FEE9 tyrosinase A& &
L-DOPAE o] &3} 0.1~1.0 mg/mLe] 58 &3
F(Fig. 3), WEE 7.15~5347%, EE= 1.25~28.79%%1
HWEE 7.65~57.84% % 714 & tyrosinase #| 3] &
Hetdo] B8 92 353 WES HWE7L ol5h-&
252 WEXT} ¢F 184] o]4F =3tttk EE+ 0.1 mg/mL9]
Zoll 2] Hhgo] veh}x] ¥glon) v E 8L 52Ul
7Vl wel A8 A= Skt
#He] F2E°] 1.0 mg/mLY] F=olA] 617~2761%2H=
Lee 5(42)3% 27, EARL, $A]3 Fo] 40% v]ute] ty-
rosinase A &g velivlz B 13 Jung £(46)9) A=t
o} vlmapd ¢ul7vT 7] 3589 WE9 HWE7} o
9o, A5 (81%), A 3H(83%), B-HAH6E3%) Bk A 3]
o] dUsith wEbA] £uyvF- S 5 043l &
3= Aol Aol wul/|uF &7] FEE0] 7]&e B
39 F4AERT) FARIAY & ARE veag )
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AsbA Ae]gA A5 2 o) 4-3h] St BF B FEE
(WE)Z} o8& $£ZE(EE) 283 94 & EHWE)
dste] & ZojsE e AAFAlS, SOD A4,
o}A Ak 475 2 xanthine oxidase®} tyrosinase A &) 2
A& st F ZeuEY s SAT A 12201
meg/g~176.34 mg/g o & EEo|A] 713 B8 ZeldwS &
f3tdel. AAFA 5 1.0 mg/mLe FEAM 9346~
96.92%2 EE7} 74 s£9kem 0.1 mg/mLelA = 90% o]
o]gl.om], SOD FAMEAl 52 WEZF 47.32% 2 7P =2
4L Vel obdAld 42715 pH 1.29] 274
A 7}R] F=&-Fo] 84.61~88.36% %12 pH 3.0 4+ 25.83
~30.24%% t}. Xanthine oxidase #3] 4% SAH A7
05 mg/mLe] FE=ellA Al 7FA] FEE ZF 90% ol4dolal
o 10 mg/mLAA % 91.02~9751%% EE §-&E9] 713
=& A 2AE el v astel fe] ol ty-
rosinase A & EA& =43 A3} HWES} WEE 57.84%%}
5347%% velWie] EE(28.79%) Rt} & A8 &7 viel
ot gebd er)z|vuE 7] FEEL oY EYelae
H-5-3}e 31413} #Ad 7} xanthine oxidase ¥ tyrosinase
3 o] $-ploz Ao atstAY vl o s)leA AE
2ANZH 4T 5 S AR J|dg=Ech
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