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Antibacterial and Antioxidant activities of Bio—fermented Sanguisorbae Radix Extract
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ABSTRACT

Objectives : The objective of this research was to investigate the antibacterial and antioxidant activities of
bio—fermented Sanguisorbae Radix extract,

Methods : The Sanguisorbae Radix extract was fermented by Streptococcus thermophilus, and their products
was tested for antibacterial activity against pathogenic microorganisms namely, Bacillus cereus, Bacillus subtilis,
Staphylococcus aureus, FEscherichia coli, Vibrio parahaemolyticus and Salmonella typhimurium by paper disc
diffusion method and the antioxidant activities of extract was evaluated by five different assays as electron
donating ability(EDA), superoxide dismutase(SOD)—like activity, polyphenol, flavonoid contents and nitrite
scavenging ability,

Results : The bio—fermented Sanguisorbae Radix extract was safe from heat. Antibacterial activity of fermented
Sanguisorbae Radix extract appeared relatively highly against Bacillus cereus and Staphylococcus aureus and
didn't show any difference. EDA in comparison to Vitamin C showed over 90% activity at about the same time
of Sanguisorbae Radix extract expressed highly, SOD activity showed 15% in fermentation before and after, The
nitrite scavenging ability of Sanguisorbae Radix extract before and after fermentation showed higher numerical
value over 70% in pH 2.5 than that of butylated hydroxytoluene(BHT). But SOD activity, EDA and nitrite
scavenging ability were not different between the Sanguisorbae Radix extract before and after fermentation,
Total polyphenol content expressed over about 20 mg/g, and that of the Sanguisorbae Radix extracts was
increased than that of the fermented Sanguisorbae Radix extracts,

Conclusions : The results suggest the usefulness of developing functional materials using antioxidant active
Sanguisorbae Radix extract was fermented by Salmonella typhimurium with high polyphenol contents and nitrite
scavenging ability,
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phenol¥}§E1} flavonoid® Fo] A, ¢, I+ 59
thoFet AP 715S KL Zer RuET Qg
FroJgto x| 2 o] §EHY F&AE] Tt Wilo] FolR|n
A,

oeorst AEgAd Vs 5 HAEAE vhsAdol
FalEda vheete AZ Y FeEAS0] Sd4kao] o3t
AHUES-S TolFo] MEE HIFE= IS 3tk A=
A E AAS] At AN LEE A gler,
superoxide dismutase(SOD), glutathione peroxidase(GSH—Px),
catalase(CAT), ¥93¥ glutathione(GSH), glutathione
S—transferase(GST) Sof 23t 847 HoJAES 7KL
S AES BN HF A5 AR BUIA FL free
radical scavenger HeE dt= FAFEZL Se, Cu, Mn
£o) R/ARY, olaz=nmm vew
gossypol, sesamol oryzanol %779), polyphenol, phenolic
acid, flavonoids 5°] &&# AtH 2 99| tocopherol,
vitamin C, carotenoid 592 HAH&AtsIA9 BHAS} BHTES
Ye2 B F4 A S A L ARgHT ept

Jeu, AT 8] 7 E A AAE AelA &
A=l A3 &3S 9H8] A B BEstet FE5HA
7] ol Aoy RS Bl HHEHE S EEE
2 AU AEE S-S B0l Efo] He AR B
T Q).

E3 A AARCE FAF AEH7HE diE kATt A
LEE0] A AEEHUEA T HA AE AJA7HE dig
ol A dEEn A, AEe A=, g A%
4 35 Fo A== Fuid 2 HYA uBEdd 9t ¢
B F9 FAZ A7) YBle] nitrite, sorbic acid,
sodium metabisulfite, G424 5 tieFst FARZA| 7} A7)
7t AMEEY] ghot 3 BRESE AW £33 5 A
w3k ZAZE Ha glom, B9 FRF, AMSEl wet I
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deiA Qb webd ARG 2 A= @ uiEo]
FAE Ay o R Aofste AEFE FASHA A7 AAsH
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2 d7dAs AF7A Agol #gt A7EAREE w2
o B Fuolex 2 g BHE B1E v gled
Y0 ARE o143 in vivo ABAA A4FEE Bk 7
B3Pl HAE B3Y FIE Yehdln, AH 2EEC
ksl T3k DPPH 2AZ4 oA™Y, superoxide A%
A AP Bol BuEo] glout, Afo] wEE fet AF
< gt

AR gto] vlo] E uf jeRxje] AjgAdEdd 1
B Hsto] FEHOZ APt o] HiAFS HIE A&
ool ot TS AFof #F AFe I AR T F
ol ek Bauvf glovt o mimlg AFolngE 2 A=
T F AR 7HE ARl B AFET FAll
B3] AR FE2EL Has9e o yehhes I 9 A
3} 24 At HAAREA 2 S a1t Fofl HEuks
A& HES B7] d +=stat
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1. A=

1) kX
B Ao ARRH R 8§(Sanguisorba officinalis L.)= &
F FAE WA A FYPE & FRATE shiA <Futs)
T A AL, o837 A EEES AASL A=RSH
o B4 T 4 + 1T ¥F B3t & 58§ AER A
i

==

2) A8 w3 I HHX|

Ago] AN dFE= PSR TR)]  Bacillus subtilis
KCCM11316, Bacillus cereus KCCM 11204, Staphylococcus
aureus KCCM 12256, 1823w Salmonella typhimurium
KCCM 40253, Vibrio parahaemolyticus KCCM 11965,
Escherichia coli KCCM 118352 3=Zd@3] =&
HZEAE A Bokitol ANR31H oW, B cereus, B subtilis,
E. coli ,
Trypticasesoy agar @ V. parahaemolyticus= 3% NaClo|
Z7Fe nutrient agarg vijYFol] ARSI

S, typhimurium~ Nutrient agar, S aureust

N

L

) sE20| Mx

I g3t 8ui(MeOH)9] I|AHIES 1:10(W/V)o2
sho] A2ox 48X17F Bt AT F AZE 1 AE £
oIX|(Whatman No 2,)2 SISt ©]AL 45+ 1C
FEANA AYEET F TEAX s 52 Axg &
42 4 £ 1CoA FF Baste] Aol ARSI

N

2) e E M=

Aol AzE A§ 2L o]gst o3 Zo] HaE A
Z8FrTY

(1) 284 ZA| : a—Herbzyme 3 g0l &5F4 100 mLE
7FetaL 50 = 1ColA 2413 HE 3 o AZRE 13 A
T AR AL ARE ZFEAMOF ARGSITE

Q) F25 45 . 52 A3 AH BY 0.9 goll 2F54Y
2.2mLE H7Iste] 50 £ 1ColA 241K BAERS A7 &
95 + 1°C, 1087+ B8}, Streptococcus thermophilus
£ 100 uLA HE3slo] 30C shaking incubatoro A 447k
HjoFel & 60 £ 1ColA 2087 A sttt

(3) 22 ANt 4 £ 1CoA ¥ Hsto] A9

off ARgsHct.

3) M =59

FAFEIE H71sH] Y8l slantol] wigE ZF 45 1 #
Fo|E F3 100 mL brothuiZ|ol| FFste, 2447 Fet &
Aslt A7 & ARSI A 9 em@l petri dishol]l 20 mL
9 HjAE B35 FuuiA] Yol & #3379 243 = uigd
100 ULE A=e o A2 {92 w7 fo ST =
AEE T@egtt 52 ARAZ g BE3E AR 2



Af HaFEE T 2 &

S A= A 1%, 2%, 5% H 10% BEZ ZAI &
0.45 mQl membrane filterE 3} A|7] o2 HBHFE paper
discol FAIHY. oS #5771 =ZH plate FH|| 27
2 ¥ V. parahaemolyticus, E. coli, S. aureus= 37 +
1c, a8lal B cereus, B subtilis, S. typhimurium =
30 £ 1°C, 48A17F wvFA|A paper disc FHo ABAH
clear zone(mm)9] 27%E& &334t

5 & ZalHs Y 59

% Z99E FE Folin—Denisy™e $-83to =43}
Hrh AR 1mgs 95% olehE 1 mLel 834712 Folin—
Ciocalteau 1 mLE F7Fsto] 27C 48 oA Zsigict
58 A= A3 T 10% NaxCOs € 1 mLE 75t st
I A A A I Eg & EFETEA(UV/VIS
spectrophotometer, Shimadzu Co., Japan)E AR5t
725 moA TLEE A1, EZEA tannic acidE o€
sto] 2% #EFAHCREE F Edvs RS ok

5) Superoxide dismutase(SOD) SAEMNSs =X

SOD §AHHd =42 Marklund 9 Marklund®] ¥?e]
wat FAksteAa g A 7|E §H-E Fulisl= pyrogallol 9
AYFE AT A2 0.2mLe]| pH 852 =A%
tris—HCl buffer(50 mM tris [hydroxy methyl] amino—
methane + 10 mM EDTA) 3mL¢} 7.2mM pyrogallol
0.2mLE 7Iste] Ao 1087F %A %, IN HOl 1mL2
vhS AAAFT o] ¥REHE EFFEA 420 nmolA &
YEE ZAsl ARFH W FAAT 70 FHE Aol

HEE(%) 2 HERRSIT.

6) X200 s(Electron donating activity, EDA) &M

AAFA5-S Blois?] W™l wet 2+ $&E9] DPPH
(2,2—diphenyl-1—picrylhydrazyl)e] 3t HAAge] A=z
A Z+ AR S S5t oflghZoel §3igt 100 uM
o] DPPH &% 900 uLet Al &4 100 uLE &ddst] &
AR F ghAolA 3087 ¥HAl FEBFEAS AR
o] 517 molA SF=E SAsHAT AR Hrbre S
Atole] FFE ol ApolE WiEE(%) 2 UERf Tt

7) & ZeiRR0lc B 53
3 Befuiol= YFS Nieva 579 o] ofs) 2743}

Aot ZF A& 100 uLE #H3t 10% aluminum nitrate2}
1 UM potassium acetateS F-3M= 80% ethanol 4.3 mL
of Tfste] A2oA 408 HAg H 415 nmollA FHEE
Z3start. ol ¥ ZEtEolE FER2 querceting ©]§
sto] ZHJe RETAC2HE S Sk

§) ofMIg Asts 53

olAAA 2A%L Kato 579 we] wet A5t
1 mM9 NaNO; €9 1mLe AR F2EL 7t 0.1
N HCI(pH 1.2)7 0.1 M FaAEZHOR pH 2.5 € 4.2
2 24 3 ¥ 93dE 10mLE SHgch o] §HE 37 +
1ColA 1AZE B¢t vReAIZl & 1 mLA F3lo] 2% acetic
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1o} 24 31
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acid 5mL%} Griess Al%F 0.5 mLE H7lste] £3 3 Al
oA 1587t WA HY, SREAIZ AEE EFF=AE A
st 520 nmollA SFE=E S5t diRF= Griess Al
o fjAl SFFE 0.1 mL 718t SdatA st ofdat
& 2AZELS ARE HUIe A$et HrlekAl ok A9
opzAAtY WE-E(%)E UERY AT

3. A=

EAIA2= Student's?] #—test® DMRT(Duncan's Multiple
Range Test)oll 23l p<0.05 A 24 AFE ok

2 3

1. A=A

S, thermophilusE °|&3ste] Tasdt & IFFA A<l
B cereus(BC), B subtilis(BS), S aureus(SA), 1ZLA
MR £ coldBC), S typhimuriundST), V. parahaemolyticus
(VP) & 639 AEHdd 4 AFSdol digt A+ &8
ZARKEY 1 Ay BS, EC, ST ¥ VP tisixs vdas
I HaEY FAFEAol Aol7t glslet, BC, SAd thEt 3
A2 vdaEEe] daERT 25 ¢ SIgou, Avtye
2 A FEEY AT 18 A= EUtHTable 1).

Table 1. Antibacterial activity of fermented Sanguisorbae Radix
extract with various concentration against six kinds of bacteria

L nen, Inhibition zone(mm)
‘eatment
@) BC? BS SA EC ST VP
10 14.07 9.0° 11,5° 8.0° 9.0° 9.8
N 5 11,0° 9.0° 10,0 8.0° 9.0° 9.0°
2 9.0° 8.0 9.0° 8.0 8.0" 8.0°
1 9.0° 8.0" 8.0 8.0" 8.0° 8.0°
10 10.0° 8.0° 10,0° 8.0° 8.0° 9.0°
_— 5 8.0" 8.0° 9.0" 8.0° 8.0° 8.0°
2 8.0° 8.0" 8.0° 8.0° 8.0° 8.0°
1 8.0° 8.0" 8.0° 8.0" 8.0° 8.0°

Y NF : Not Fermented, FST : Fermented with S thermophilus

2 BC: B cereus, BS . B subtilis, SA . S aureus, EC : E coli, ST
. S typhimurium, VP @ V. parahaemolyticus

¥ The same letters indicate Duncan's multiple range grouping which
do not differ significantly at 5% level, Dilution degree was 10 fold. A
size of paper disc was included into an inhibition zone. Values were
average of three replications

2. A g IANFEA

A TEES 4 RS RAR| 98l 80T, 100T
2 120°ColA 22 3087 A T ALAsEE SHT
At BCol disiHe vigagEe] JAFEHL IAE T
o7k giont, HagEoME 257} o= INFE
Aol ozt ZASAA, gt lol= YT SAe dis|
Me HEHEES] H¢ 257t FoldeE Al 4o St
stgou, daBoAE FAF &4 zlolrt §idich VP
e gasros utaEe] AT Aol Egon,
EC2} ST et vdaE @ daEoA FA|FEAo] B
=A] gkokch(Table 2).
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Table 2. Antibacterial activity with heating treatment of Sanguisorbae
Radix extract against six kinds of bacteria

'emp, Inhibition zone(mm)
Treatment
(0) B BS SA EC ST VP
80 125 9.0° 9.0° 8.0° 8.0° 11.0°
NFY 100 12,5 9.5" 10.5° 8.0" 8.0" 10.0°
120 12.5° 9.8 11.5° 8.0 8.0 10.0°
80 11.0° 8.0° 10.0° 8.0" 8.0° 9.0°
FST 100 10.8° 8.0" 10.0° 8.0" 8.0" 9.0°
120 10.0° 8.0" 95" 8.0" 8.0" 9.0

U NF : Not Fermented, FST : Fermented with S thermophilus

2 BC : B cereus, BS . B subtilis, SA . S aureus, EC : E coli, ST
.S typhimurium, VP . V. parahaemolyticus

9 The same letters indicate Duncan's multiple range grouping which
do not differ significantly at 5% level. Dilution degree was 10 fold, A
size of paper disc was included into an inhibition zone, Values were
average of three replications

3. & ¥ kolE 4 EyE &F

S thermophilusE ©|&3%t A& TAEY £ ZotH o]
= 9 Eeds dwe 2R dn wEd] BAgel 65
mg/g o149 EgHolE o] e AE T 5 3l
Sov], wagol WEEE Hrf Behricol= gl $o4
QA #ASEL, F Efde 2 2EE(EF 22mg/g)
o] HIEE( 19 mg/g)Rrt & Z@lvlE Tl foA A
Al F7FstseH(Table 3).

Table 3. Total flavonoid content of Sanguisorbae Radix extract

Con c, Contents (mg/g)
Treatment
(mg/mL) Flavonoids Total phenol
NFV 1 74.2+0.5 19.2+0.3
FST 1 65.8+0.8 7 2.4+04"

U NF : Not Fermented, FST : Fermented with S thermophilus

? The values are expressed as the mean * SD of three replications,
Statistically significant value compared with control(NF) data by
T-test p<0.01

4, ARZAs A4

S thermophiluss ©]&€3%t A WaE9Y
233t Aat, EAl ﬁWﬁ}xﬂol vitamin C9] HA}Fol5
o Bnd o dE A F BT 90% olAte] BAHL BHo 3§
Agkso] 2 AeR yeygton, Ua Ao HAEAEY
Hab= HlsAtk(Fig, 1),

100 4 BlmgmL

w ™
= &

Hectron Donating Ability(%a)
]

80 -

Vitam in C NF FST

Fig. 1. Electron donating ability of Sanguisorbae Radix extract. NF;
Not Fermented, FST; Fermented with S thermophilus. The values
are expressed as the mean = SD of three replications. Statistically
*s*ignificant value compared with control (Vitamin C) data by 7—test
£<0.01
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5. SODFARE

S, thermophilusg ©]-€3t A ¥aES SOD AR
= 59 23 vigE 3 das BF oF 15% BRY A
45 Uedled, daEd HaE fARAEEY A
= ME]'(Flg 2)

o]

%)
=1

HlmgmL

[
0

Superoxide dismutase-like Activity(%o)
-
tn )

NF EST

Fig. 2. Superoxide dismutase—like activity of Sanguisorbae Radix
extract. NF; Not Fermented, FST; Fermented with S thermophilus.
The values are expressed as the mean £ SD of three replications

6. oFAAd 2A% 84

A HEEY A3 adE AR Yot 4E &
I7F Hold AeR dHA Q= FAEASARI BHTS Bl
sto] ofALH AA5E RARE Zih, pH 25904 HLdEE
T GFEENA olFAY AASL 70% oAeE RIS
BHTREtH 953] &4t pH 4.204% HdasE 9 Y&
oA BHTET obdAg 2AF0] 94 A =4 vets
o, pH 2.5+ WtHFig. 3). 238y HH] FR 2
oA AT Aol ALY UEhtA] gttt

BEBHT
80 4 % P BNF
BFST

i

pHL.S pH42

60 -

40 A

20 4

Nitrite semenging sbility(%o)
=

<

Fig. 3. Nitrite scavenging ability of Sanguisorbae Radix extract.
NF; Not Fermented, FST; Fermented with S thermophilus. The
values are expressed as the mean = SD of three replications.
Statistically significant value compared with control (BHT) data by
Test £{0.05 and, ~ and "p{0.01

aFE

A2 Aol ofg Bl FOAEA 4B i Lul
So] ol MBE we BASH ekdn ged oleld
gL Setete A% wE 40 Y B Ay
A oloiAA AEYAL L HAE st B FHORA
S4BT glov, BESY B R AF EF oy e
3 whed ggstn gk e A9 RAES ol8F A
=, 9§, ARE oY% WE So| AW, it W
& olgd WANES TA Yo s Aaw, I



Af HaFEE T 2 &

FOEE 52 o8, thekel wrEdES N, HHds
o|ZH A& AX 7I7HE oW, WEAELS] u|PE
o3 aFlely| o ILEA FEES AR Eafste] &
3, ErES =01, AELE IFFES AFE w83 HE
< AFE 4 9A St A CE HEAR AFEES
W Y Al A, Foididel Qs HE SA4EE
2o, gre, e, HesAEE 4 @5 S2EHE
9 At F9 7l5E 7KL om, AT fAFE o8
3 HEE FE 9 v WAE 98171, JU9E TERE
=9on, FRE Aoz ZHadtoz A p—glucosidase,
garst 4L FANZGE Bavt e,

olo] B AilE= X FEES S thermophilusZ &a3}
o M Fag40R R dF AT gE AR
ol AFEY 9 S48 AFET 1 e IEFEA
I B cereus, B subtilis @ S aureus 5 323 FAg ¢
A5t IHE IF34MAE V. parahaemolyticus, E,
coli @ S typhymurinumeol] Hg FAFEES &kt

S, thermophilusE °©18% A{ LAEEY IANFEEE
ZARE 3, didgel =t °E 23 s B
cereus & S aureus & 2%FONA FAlT E/h0] HlAF &
A vebgon #ao wE I 49 |94 Aol
R, FEHZ HILEENAME 5%, TEEAAE 10% 5%
oA FAFE/o] G FHAE oA AT Hol
AP =xio] vgte IJANFEHS I Fasidokes
=109 AdAshgie,

A F2EL 80T, 100C ¥ 120TColA 4z 30E3
EAEE & ASANES S 43, A T AT
o] AL W3t gle AR JEEY FAFELS e

= FaEHo| g ¢ge A= AzkHEn

AEd EAste EFHs AFgECIY EgEolEs HA
AR 25, Z9vlE SRE2 hydroxy radical %
superoxide radical &A%, ZRL0|=L= alkylperoxyl
gz 2457 Aol At A= Zo] FoH Zovs
T EgtEolE 2 A ST S At
Qo] st S EAstY Fad Axa ApgEG?

S thermophilusg ©|€% A§ YHEY F ZtEl-o]
t 9 3 E9uE S 2ARE 23 & SetR ol 3
2 IEe] TAgle]l 65 mg/g o3 F ETtE o= FFol
UE AL FFT £ oo, F EdYs A= v
a8 2t $aEA oF 22mg/g 02 & ZTHE o
©oly A Zrlst= ATZ Hol wax e 93 & =
A AARo] 1EA IFERRE {FEEH FEo] LolFAx
T2 AH3o] dojyke Aoz AohHr) Eoldt AL H
A9 AutoA EetRElolERY ZEjlEe o]l ¢ =
A BEE Holth, o= 2329 A% Park 5] Ru3 5
=RHES 9F 36.8mg/g, TR0 OF 12, 2mg/gl
2 A SXEe ALeE Hop 223U Be 270 wt &
Fxpo7t A e AL AT = o] 2 AFATete] 2
o] o]f9l Aoz wotdEn E3 F ZEvsy & ZekEk:
olzete] A7t gldled, =% AAE A+ 28
Ao g ARHL

ARF eSS 2ARE A3, di#2AQA FAEAQl Vitamin
Cet vnE of Haore JAGlo]l 90% o) 2 &4

-

o Y

>~

1o} 24 33

p

S uehten, Rhim''e 49 oEte 2ZEd g
DPPH radical &4 A4S &A% 27 1 mg/mL S04
£ 90% o9 w2 HAFeS Yehdrtn g Biel v
wale], B AxAIe} FARE diEHe] AuE 39l & 5 9]
Ack,

SOD FARAdE =AW Ao dEoFof HA Rl
oF 15% ol &4 yehiglet, HAREes3 SOD fA
2 mE whgof o3t foF W= QI

oMAAIA AATE RARE A wdaejiel TAGle] pH
2.5 9 4204 FAASIAQl 2T (BHT) Eot £33, B
Ul Boh HEEA 243 2po]R opitE 47 5o oF
F =34tk E3 pH 4,200 et pH 2,594 70% ©]3S
2 2N A Ui eng Af FEES YA HelH= &
HHY Aoz A=

opde] AWE FjBle] BY, X FEES S thermophilus
< olg3ste WHEAZ FS FNFEAHL B cereus ¢ S
aureusOlA FHdAo] vl A yepgou, wae m
E2 A8 e A Aeolg Holx] g2 AR, 3 E
TFE olgste] wae| gt X&2A AU ¢ Zagt A
o2 gotdEg E23 ¥ Z@ds I ofdArg &40 b
daErc daida Fasigo] &2 5k G4& K
maka A Zus PASAE Fol EZFTt Ve A
9 ofFArE AAZEo] 9t A F HEES obdAE ¥
ofgle] FFE e AEFI A AHH L rhEEidd
nitrosamine ¢ F4& AAHOE AT} FAlo| =2 4t
shdz] g3t 9 o] 87kx7F 2 o R wkE

2 &

AANEREA U FASA ApLe] V|2ARES Husy
A S thermophilus o143 A4 WEEBOIN ¥ L T

ARSI BT ok ohewt e AnE Ueheln

1. A HaEQ B cereus 9 S aureusolA 3l A
T4l = Aos Yehtoy WE T w2 g
Aldg/del Fo3t atol= gl

2. A% WEBO F Bl YL WLEE Wk wE
ol felsbl F7kAR, AAFIS SOD 4
FHe E A F Uikt @ olIAY 2A%
© pH 45904 Beh pH 2,594 %9k3, pH 2,594
£ A% BEEL AT BHTHT HEBOA 70%
ol fof3t TS ehhgict,

olAre] Axlol|A, S thermophilusel] 23t A{ AAEL
Z Edvso] £} ofAAE A7%L fi=79 BHT 2
=ol FAs} Zgo] 9SS ERIskArt
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