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Abstract

This study was performed to analyze the antibacterial activity against food hazardous microorganisms and antimutagenic effects of
Sanguisorba officinalis L. ethanol extracts on Salmonella Typhimurium TA100. The antibacterial activity was evaluated by paper disc diffusion
assay, minimum inhibition concentration (MIC), and optical density of the culture with the ethanol extract for 24 hr, Antibacterial activity was
tested with seven microorganisms including Escherichia coli, Escherichia coli O157:H7, Pseudomonas aeruginosa, Salmonella Typhimurium,
Listeria monocytogenes, Bacillus cereus, and Staphylococcus aureus, The paper disc diffusion assay showed distinct clear inhibition zones
around the discs treated with the extract for five microorganisms, except Escherichia coli and Escherichia coli O157:H7. MIC values were
0.625-2.5 mg/mL for these five strains that showed clear zones. The time-kill assay was consistent with the results from the paper disc
diffusion assay and MIC test. Additionally, antimutagenicity of the extract was determined using the Ames test. The ethanol extract at 5
mg/plate inhibited 72.42% and 89.85% of mutagenicity induced by 4-nitroquinoline 1-oxide and sodium azide, respectively. These results

demonstrate that the ethanol extract from S officinalis L. has remarkable antibacterial activity and antimutagenicity.
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(1) Paper disc diffusion assay

Tryptic soy broth(TSB)E o|&3] TS 37TColA 1247+
Wokste] AHAA el F4A 1x107mLe] HEE
3438 9, 100 #LE #3] nutrient agar(NA)E THE H |
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Table 1, Diameter of clear zone for some food hazardous microorganisms
by various concentrations of Sanguisorba officinalis L,

ethanol extract in paper disc diffusion assay

Concentration (mg/disc)

Microorganisms
15 2.0 2.5 3.0 3.5 4.0

1)

Bacillus cereus 11507 1240 1253 1270 1365 1345

2)

Escherichia coli ND” ND ND ND ND ND
Escherichia coli O157:H7 ND ND ND ND ND ND
Listeria monocytogenes 815 1010 1070 14.65 1568 17.00
Pseudomonas aeruginosa 1315 1528 1615 1718 1750 1848
Staphylococcus aureus 1115 1178 1208 1240 1290 13.40

Salmonella Typhimurium 1140 1290 1430 1445 1695 1754

" Diameter of clear zone (mm)
Data were the mean of triplicate determinations.
? Not detected

2o] doJyA] ekto ™| I, monocytogenes, P, aeruginosa®}
S, Typhimurium< 1.25 mg/mLol|A] w]AE2] F2o] #HzF
A &t E col®} E coli O157:H79] thEF H2AdFE

AgoE AYd BE FEoA o F2o] #E=o
paper disc diffusion assay9] A} FAS S eI

o AR OF AT FEdel diF HaAsERe
Fo17) Aol vehbA Rgton] I PR 1T
At Bl A8 deS BAFUAT. Kokoska L 5
(2002)2 B, cereus®} P, aeruginosa®| T|E+ gAlopalt A|H
qere FZEo H2xANEE7F 247 625 mg/mLe} 250
mg/mLEha Bastel, B QTeld e FA A% o
L FZEFo| B cereus(0.625 mg/mL)& P aeruginosa(1.25
mg/mL)e] thate] o w2 FEoA Pt A4S UERA A
o2 HoHY: Chu SMQ007)& g+t A =4 Z3 HA
A 5L} clear zoned =77} ‘Ho ABAA E yehd
g Budgdey B AT HaAFFEe discFY
clear zoned FAV|E vl B W, S awewsd] HAAE
=7t 25 my/mlE 7P A Uepste
B ek} ols} AABE WS MolFAn, e A2
=7} 1.25 mg/mLel L monocytogenes?} P, aeruginosa,
S, Typhimurium®| clear zone& 17~18 mm HALEZ °]E9|
$A BRBAE AL AeE HolFL

a#g H2ASEE} 0.625 mg/mLeE 7 B UE

clear zoneZ 7}%
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Table 2. Minimal inhibition concentration (MC) of Sanguisorba officinalis
L. ethanol extract for some food hazardous microorganisms

Microorganisms MIC (mg/mL)

Gram (+)

Bacillus cereus 0.625

Listeria monocytogenes 1.25

Staphylococcus aureus 25
Gram (-)

Escherichia coli ND”

Escherichia coli O157:H7 ND

Pseudomonas aeruginosa 1.25

Salmonella Typhimurium 1.25

Y Not detected

cereuss= clear zone®| 13.45 mm= YER} AtjF o

o

B
O (lear zone ZHS HYTh,

3) AFIA=
A olfekg FEEL] ght B4 =39S ¢J8)l spectrophotometer
24A 7 Fot i AAAEE A3 ﬂljr Figure 1511—
T} o] Ade] A= A AR F 7

Zol E coli®} E coli O157:H79A]
Srot gl #
Fol e el Slsidn, w2

o>4

owoH o oo omr oom
lo

o= 1,000 ppmI 3,000 ppme] F Oﬂfﬂ T =
yehA] ekedth 3k s Typhimurium®] Aoz
Feeht w2 = 1,000 ppme] A dgE F
< A APTe dxad v PR d F
dofytont 3,000 ppmell = o] F4o] Al o]
e Adet Rk I 24 dEhidd L
monocytogenesIX = HAAFFEHT 22 3,000 ppmoll

A el Fo] BaEA gkt
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Figure 1. Growth curve of microorganisms in the

medium containing Sanguisorba officinalis

L. ethanol extract
(A Bacillus cereus, B: Escherichia coli O157:H7, C: Listeria monocytogenes,
D:  Salmonella Typhimurium, #: control, ®: 1% DMSO, A:
1000ppm, X: 3000 ppm).

2) F=gHo] &4
A ol

e F&E9] antimutagenicitys Z743}7] A A
A9 E<ddo]l e F<lsty] $18ke] mutagenicity

#2 A Eze 832 #2778 A45 (2011)

Table 3, The mutagenicity induced by the ethanol extract from
Sanguisorba  officinalis L, and mutagens against
Salmonella Typhimurium TA100

His+

Treatment Concentration (colony/plate)
Spontaneous revertants 1560 + 86"
Sanguisorba officinalis L. 0.5 mg/plate 1390 + 106

1.0 mg/plate 1257 + 45
5.0 mg/plate 1417 + 95

Sodium azide 15 pg/plate 14260 + 204.6'

4-Nitroquinoline-1-oxide 0.15 pg/plate 13727 + 195.9"

" His" mean * SD of histidine positive revertant colonies on

plates (n=3).
The different superscript in the same column indicates significant
difference among different samples by Duncan’ s multiple range
test (p€0.05).

ZA3}(ct. Mutagenicity testi= mutagens H718FA] &
antimutagenicity test®} FY3F AFHbHo 2 AAI5I o
W, A% ZAF Table 35} 2] Af F2E A5} U279
revertants AfoldlE §-ojZ ¢l o)z} UehbA] kol B o
oM AFgH AR FEE Salmonella Typhimurium TA100
of thet mutagen© ZA 2HgeHA] o= g &]leigltt &
8l sodium azide(1,5 pg/plate)?} 4-NQO(0.15 ug/plate)E S
Typhimurium TA1009] *]2]5}9S w] AAEAEAHo
colony ol Hs| HEAENA™M| colony F7} frelHo=
Sk Ae gty ol Edwoldor ARgstlt). g
H Afollehs FZFF9 Salmonella Typhimurium TA1009]]
gt dtade we S vt Q=vl Samonella
Typhimurium — TA100-2 QTFFEA dukgel
nutrient agaro| A+ Ao] B3R E oA AAH gt
AdE o8 F gle histidineo] FH7HE WiAIE ARE3oF
3ttt whebA  histidineo] A7FE wiA]| HFQl  Saimonella
Typhimurium TA1003} A|8Ql A& d&L F&
o Wik & #E ASFToEA ol Uik 5o gt
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[SURt

histidine
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g5 golgt £ 9JO0 B Z mutagenicity testE F3A &
T Folslgdt. AY Ad wj T A= Sumonella

Typhimurium TA100 7} A|89] A7} o8 feojxez
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Table 4. The antimutagenic activity of the ethanol extract from
Sanguisorba officinalis L, on the mutagenicity induced
by sodium azide in Salmonella Typhimurium TA100

Treatment Histidine+" Inhibition
(colony/plate) (%)
Spontaneous revertants 198£2.08
0 1278+9.71%
Sanguisorba officinalis L. 05 878+29.36 37.29+272
(mg/plate) 1 788+12.66" 45831117
5 495+17.06" 72.42+158

Y Data were the mean * SD of triplicate determinations,

? The different capital letters (a~d) indicate significant differences
by Duncan's multiple range test (p€0.05).

HaetA  gskeng AR A g
Salmonella Typhimurium TA1009]] th3h &3-S

A pge BT 5 gk

Sodium azideZ € EAHolo] ek A& oekS
o gEdHo] &AL Table 49} 2t} Z]v 01]‘5}%

o

Aog yehgrh gd=dniol é“éi 7o) ?ﬂ?ﬂ}ﬁ} ZFo]
Aol dedrete] A2l HluE ofgeu B AT
1 mg/plaed] FZA Af &t FEF9 F=dd
o] %ugo] 45830001 Ao H]al Lee NJ S(2001)°] &3l H
Jo] HEghE, ik, d"oAEo|lE, Reg &
° 3&%?3%_01 e Zbzh 38.7%, 31.4%, 36.5%, 8.4%E
A deg FE2E g @40 ¥ 2 L
2 Jebgth £33 sodium azaid® $EE EddHold st
QH|A}(Jeon YH 5 2008a), EAFAJeon YH %5 2008b), 4t
F(Jeon YH 5 2008c), EHEA}(jJeon YH 5 2009) olghL
FEE9| gEdHo| Aol 0.5~5 mg/plate?] FEolA Z+
Z} 25.5%, 49.2%, 45.3%, 27.2%% KL% o] 5 mg/plateol|A]
72.42%9] ?'%}%?itﬂﬂ s Uehd 2 A7 A deE
FEE0] ¢ =2 =AW &8 YERSTE 8 Kim
KJ 5(2005)¢] 94H Hud ndst Zef ofgk
4.5 mg/plated|q] 27+ 3.87%, 2.38%2] F=A 2,
Hetfiglod Afr dehe FEE2 olit He F
eN

0.5 mg/plated| = 37%2] FFEAHo] A

1 23

ol

Table 5, The antimutagenic activity of the ethanol extract from
Sanguisorba officinalis L, on the mutagenicity induced by
4-NQO in Salmonella Typhimurium TA100

Histidine+" .
Treatment Inhibition (%)
(colony/plate)
Spontaneous revertants 203£11.59

0 1471+7.02%

Sanguisorba officinalis 1. 05 479£351 78.31£0.28
(mg/plate) 1 4384105 81.5410.83
5 3324808 89.8510.64

" Data were the mean + SD of triplicate determinations,
? The different capital letters (a~d) indicate significant differences by
Duncan's multiple range test (p¢0.05).

sodium azaidel] ¢JgF =

He melFl

A odeg FE2E9 4NQOd g o] x|
=4 AIE Table 59 2t A oehe FEE9] &
Hol &AL sodium azidedl| tigh EHo] x| &

o} 2ol Nme FETt SVHETE UK A
S FZHES 1 mgplate TEAA 81.54%9 F=4A
AL Y=, Park SW 5(1995)0l o8] Bl

2 AEotAEo|E, Frh&
B9 A 2L FmollM A7 69.9%, 36.3%, 3.8%,
12.7%, 5.3%% UYERt Ay debg FE2=9] dEdde] &
gol ol Hls A vEbstth E3 o mg/plate-‘ﬂ T
A A elehE FEEL 78.31%] ?‘E} wHol &4g
Ebd Wk, 7Aoot BE] 27], 9 %% o] 24z} 2.6%,
1.5%, 2.7%% FEddlo] 24S Yehithal =gl
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