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Anti—microbial Effect on Streptococcus mutans and Anti—oxidant Effect of the Butanol
Fractions of Sanguisorbae Radix,
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ABSTRACT

Objective : Sanguisorbae Radix(SO). that belong to Rosaceae is widely distributed in Asia including Korea,
Japan and China, It has been used as traditional medicine from old times as a treatment for anti—inflammatory
drugs. This study was designed to investigate the effects of n—BuOH fractions of SO on anti—oxidant effect
and anti—microbial effect on Streptococcus mutans (S. mutans),

Methods

method and anti—oxidant effect was assessed by the DPPH radical scavenging effect, Superoxide anion radical

The anti—microbial effect of n—BuOH fractions of SO, was assessed by the paper disk diffusion

scavenging effect and SOD like ability.

Results : DPPH radical scavenging of the n—BuOH fraction from SO in 50 ug/mL was shown to be Fr—2
(89.9%), Fr—3 (88.7%), Fr—4 (76.3%), Fr—1 (59.4%), Fr—5 (56.2%). Superoxside anion radical scavenging activity
of the n—BuOH fraction from SO, in 50 ug/mL for Fr—3 was shown to be 78%, SOD-like activity of n—BuOH
fraction from the SO in 1000 ug/mL for Fr—3 were shown to be 76.1% respectively. The n—BuOH fraction from
the SO had high anti—microbial effect on S, mutans,

Conclusion : As a result, the n—BuOH fraction from SO, has good anti—microbial and anti—oxidant effects in a

concentration—dependent manner,
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Fig. 1. Purification procedure for the solvent fraction from SO.

2) DPPH radical AHs &4
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=0l 7]AN 1 mlS 7}t xanthine oxidase (0.2
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4) Superoxide dismutase(SOD) SAEMS =

SOD §AHEAS Marklund9]'™® Hhse] wel Z4stgict,
ZF AEENR 0.2 mLol Tris—HClIY &E8H(5B0 mM
Tris+10 mM EDTA, pH 85 26 mL® 7.2 mM
pyrogallol 0.2 mL 7}8te] 25ColA 1027F ¥REA7l =
1.0 N HCl 0.1 mLE 73t 982 A7 939 5
AFstE pyrogallol®] %& 420 nmolA 243}t SOD &
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3t 2 sodium azideE 0.02% H7}slo] GTase HAY
2 AZXsAT 28549 0.5mLo 2% sucrose 1mLi} 5%
E AR 0.05mLE 7Skl 37T, 2447 RESARD %
voltexdte] AAE glucangd EAFA]7]31 660 nmolA =
E =73} sucrose FH7IT v 2gE AR Z glucan A
4 IA =5 A5

6) M= Xsliet (Clear zone) &

8 AL paper discd oz ZHsAct B wiR|
o single colony H{%® Z} #& 1 Wgo|E FHajA dA
HiZ] 10 mLolA 18 7 24Xt ket SASIAIZ] F, ThA
A uiA] 10 mLe] @¥E 0.1 mLAEEs 3~6A7F & wj
Ft F Fwuix 1A F7E F 1x107 cellse] HA HBE
sto] Hd WEoR dddtA =Tt HEdE  filter
paper disc (8 mm, Whatman, Japan)E I1d] FHIu]x|of
L8EL o2 50 ul/disc7} HEE ARE PR A
A 37TCoNA 18~24A17F vjFste] disc Y2 clear zone
(mm)®] A73E& A5

4 3

1. &

RS- n—BuOH fraction2 Z+ Fr—1 (64.0g), Fr—2
(25.3g), Fr—3 (68.0g), Fr—4 (50.2g), Fr-5 (11g)2 <}
o, Fr-13, Fr-394 £&°] 7 =32 P
(Table 1),

Table 1. Yields of fractions isolated from SO.

Samples Yeild (g)
1 64.0
2 25.3
3 68.0
4 50,2
5 11

: H20 100% isolated from SO.

: Methanol 20% isolated from SO.
: Methanol 40% isolated from SO.
: Methanol 60% isolated from SO.
: Methanol 100% isolated from SO.
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= Fig. 2 oAe Zo] 50 x4 g/mL FE=OIA Fr-2
(89.9%), Fr—3 (88.7%), Fr—4 (76.3%), Fr—1 (59.4%),
Fr—5 (56.2%) +° 2 radical & on, Fr-2
oA 7} w2 AT e T £ At dixE
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Fig. 2. Electron donating ability of constituents isolated from SO.

M SOBFr-1 : H0 100% isolated from SO,
SOB.Fr—2 : Methanol 20% isolated from SO.
[ SOBFr—3 : Methanol 40% isolated from SO.
W SOBFr—4 : Methanol 60% isolated from SO.
[ SOBFr—5 : Methanol 100% isolated from SO.

EGCG : (-)—epigallo—catechin—3—O—gallate.
Results are means = S.D. of triplicate data.

2) Superoxide anion radical A

Superoxide anion radical 4A#% &% xanthine
oxidase”} xanthines 7|&Z 3} uric acidE A=
Ao MAEL= superoxide anion radical® A-S-(Hik)
n—BuOH fraction I} ‘31'2/\]5’:] nitro blue tetrazolium
(NBD)Z radical & = "iHolt} Xanthine
oxidase®] 2J3} "@"jE]t radlcal-} MRS ad= Fig, 3
I Zo] A{(f) n»—BuOH fraction (50 u# g/mL)olAl
Fr—3 (78%)2} Fr—2 (60%)2] &2 radical &

on, Fr-29} Fr—4, 5% 60% ©]3}9] radical &A%<
Bttt 29l vit—CeF HwE o Fr-55 ALt ok
£ fractiono|A] vit—CHEt} &3t &
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Fig. 3. Superoxide anion radical scavenging activity of constituents
isolated from SO.

M SOBFr—1 : H0 100% isolated from SO,
SOB.Fr—2 : Methanol 20% isolated from SO.
B SOBF—3 : Methanol 40% isolated from SO.
Il SOBFr—4 : Methanol 60% isolated from SO.
[ SOBFr-5 : Methanol 100% isolated from SO.

Vit=C . L—ascorbic acid.
Results are means = S.D. of triplicate data.

3) Superoxide dismutase(SOD) SAIEMS

FAksE G429 Slel superoxide dismutase(SOD)=
A FAEAelH SOD FAREA 52 superoxide®t BH3-5f
o Q‘%ﬂ e YEh= pyrogallol®] Zs4kst BHS AAlE
& 2A3k= WHoltP! | 2 9(tk) n—BuOH B2 fraction
9] SOD FAIEAS &A% A3 Fig. 43 o] Fr—3 (1000
¢ g/mL) FEANA 76.1%2 fs BIE FISHHCE d2T
ol vit.Ce} Hlwshd e g% aits IAIEtAANE AR
FE7t 7Kgl wet 4o FUehE ISk

100
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Fig. 4. SOD—like activity of constituents isolated from SO.

M SOBFr—1 @ H,0 100% isolated from SO.
SOB.Fr—2 : Methanol 20% isolated from SO.
B SOBFr—3 : Methanol 40% isolated from SO.
Ml SOBFr—4 : Methanol 60% isolated from SO.
[ SOBF—5 : Methanol 100% isolated from SO.

Vit—=C . L—ascorbic acid.
Results are means = S.D. of triplicate data.
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fraction®] Gtase? Aol WA= FFS ERIgt 23} Fig.
58} Zro] AA| fractionollA 60% ©|5tY] WP APBAL =
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B oEFOF GTase Ao| S/ttt oot AX=
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Fig. 5. Inhibition rate of constituents isolated from SO. on GTase.

M SOBFr—1 : H,O 100% isolated from SO.
SOB.Fr—2 : Methanol 20% isolated from SO.
M SOBFr—3 : Methanol 40% isolated from SO.
[l SOBFr—4 : Methanol 60% isolated from SO.
[ SOB.Fr-5 : Methanol 100% isolated from SO.

EGCG 1 (<)—epigallo—catechin—-3—-O—gallate.
Results are means =+ S.D. of triplicate data.

4, a7

A S (k) n—BuOH E3)E fractiond & &S Yo}
B7] $3to S mutans ¥ Wi 3 F A|RE =¥
2. 4 R ATste] 24~48 A7F Tof| FHEAHLS 2}016}@‘
o A3 Fig. 6 oA uEpd wpelk ol XJ-(Hi)
n—-BuOH B&E fraction& 1%, 2%, 4%% == A3}
2 W clear zone®] FAEeH, a, b, f (water, Fr—1,
5ol X FHES YebA &ttt ¢, d, e (Fr-2, 3, 4)
9 2% H=oA Z+ 8 mm, 7 mm, 7 mm, A3 Fo]
FAEQon FE259 s HHstd &5o] IVt A
< & 4= S8lH (Table 2).

A @ 1mg/disc. B : 2mg/disc. C : 4mg/disc.

Fig. 6. Antimicrobial activity of constituents isolated from SO. on S
mutans.
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© Water

. (Fr—1) H,0 100% isolated from SO. (Fr—1)
: (Fr—2) Methanol 20% isolated from SO.

: (Fr—3) Methanol 40% isolated from SO.

. (Fr—4) Methanol 60% isolated from SO.

: (Fr—5) Methanol 100% isolated from SO.
Results are means = S.D. of triplicate data.
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Table2. Antimicrobial activity of constituents isolated from SO. on
S mutans.

(mg/disc)
Materials

A B c
a 71!‘ _ _
b —_ —_
c 3 + 0.3 8 + 0.1 10 + 0.8
d 6 + 0.7 7401 9 + 0.2
e 5+ 0.1 7+ 0.5 9 + 0.2

—-
|
|

a': no inhibition, b': inhibiton zone diameter(mm)

a @ Water

b : (Fr—1) H:0 100% isolated from SO.

¢ : (Fr—2) Methanol 20% isolated from SO.
d : (Fr—3) Methanol 40% isolated from SO.
e : (Fr—4) Methanol 60% isolated from SO.
f : (Fr—5) Methanol 100% isolated from SO.
(A: 1mg/disc, B: 2mg/disc, C: 4mg/disc)
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Hydrogen peroxide, superoxide, hydroxyl radical, Ak
RALE E3ee= %‘éﬁAé(reactive oxygen species;
ROS)E zZA&AoIv S7Hd Rafisksat o4 =o, 252
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superoxide dismutase (SOD), catalase, glutathione
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%9 3l4¢l superoxide dismutase (SOD)& ¥H3Ao]
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AEAS &Ao|AE= DPPH radical 4&7%3} Superoxide
anion radical &A% Erth= oo FolskgT
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3. ARt n—BuOH EIEe
7 = 35S Uehfgon, 500ug/mle] HEolA
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