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Effect of Agrimonia Pilosa Ledeb. Extract on the Growth of Food-Borne Pathogens

Bae, Ji-Hyun® - Sohn, Mee-Aae
Department of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

This study was performed to investigate the antimicrobial effect of the Agrimonia pilosa Ledeb. extracts against
food-borne pathogens. First, the Agrimonia pilosa Ledeb. was extracted with methanol at room temperatures, and frac-
tionation of the methanol extracts from Agrimonia pilosa Ledeb. was carried out by using petroleum ether, chloroform,
and ethyl acetate, and methanol respectively. The antimicrobial activity of the Agrimonia pilosa Ledeb. extracts was
determined using a paper disc method against food-borne pathogens and food spoilage bacteria. The petroleum ether
extracts of Agrimonia pilosa Ledeb. showed the highest antimicrobial activity against Pseudomonas aeruginosa. The
synergistic effect has been found in combined extracts of Agrimonia pilosa Ledeb. and Perillae folium as compared to
each extracts alone. Finally, the growth inhibition curve was determined using ethyl acetate extracts of Agrimonia pilosa
Ledeb. against Bacillus Cereus and Salmonella Enteritidis. The petroleum ether extract of Agrimonia pilosa Ledeb.
showed strong antimicrobial activity against Bacillus Cereus at the concentration of 4,000 ppm. The 4,000 ppm of
petroleum ether extract from Agrimonia pilosa Ledeb. retarded the growth of Bacillus Cereus more than 24 hours and
Salmonella Enteritidis up to 36 hours. The petroleum ether extracts of Agrimonia pilosa Ledeb. has been shown the
antimicrobial effect against Bacillus Cereus and Salmonella Enteritidis. (Korean J Nutrition 38(2): 112~116, 2005)
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B AZoA AR Hex (UEE, Agrimonia pilosa
Ledeb.) = F=AL0 2, Ol 3AX] S5 AR 4F Al
A 2002 7€ Az 22 g 7Y EEES Al
A7) 98 7PEA 29 FAste] AoA AZRA F,
gxpaptol X 2l 02 u|AlH vhE & E58 AR
2 ARgsisith

2. N§ 75 W HiR|

Mgtz F2E] A A3 I FulelA 4
FE5E T8k Ao dy 48 & »|A4E 7R Gram
(N A 2% Gram () HIF 75E A9, F 955
a7 )edTd A AT Bk o} A3}
%ok (Table 1). #8 AL 2= ZE a7 sty
Tryptic Soy Broth (Difco, USA) & AM-3}e] 37T, inc-
ubatorellX] 18~24A17F vieFsigict. dFA ARl AR
3 IAWR]E Tryptic Soy Agar (Difco, USA) Sith

3. B0 289 &

AZANZ Agx 500 goll tisl Az 3] 2w £%
Q! petroleum ether, chloroform, ethyl acetate, meth
anol& ARg3te B 23E FE3ISITE S22 vid
A7) AgZ2E ¥ 1 12] methanol 9 ¥ AL0X 6
A7t ®R)$ ¥, Whatman No. 2 (Whatman international
Ltd., England) ol 933t} EEES AASIG o34
g2 7RMs%E7] (EYELA, N—N. Series. Japan) & AF
8310 45T 2t - F&F51 0 $F 8 methanol F
&-52 petroleum ether, chloroform, ethyl acetate @
methanol& 22} ARg3le] gu AlF £F 3igith o] o

Table 1. List of microorganisms used for antimicrobial activity test

Strains
Staphylococcus Aureus ATCC 25923
Bacillus Cereus ATCC 27348
Escherichia Coli ATCC 25922
Pseudomonas Aeruginosa ATCC 27853
Salmonella Typhimurium ATCC 14028
Salmonella Enteritidis ATCC 13076
Shigella Sonnei ATCC 25931
Shigella Dysenteriae ATCC 9199
Shigella Flexneri ATCC 12022

Gram positive
bacteria

Gram negative
bacteria
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methanol #2E3 24F 718908 2227 ¥1 5
B FHYog E5o EHE F, 1587 A P4
2 F 2l dgtre] #84F3EL A7184z &
F3 H WAl 13 FHRTE ¥ 100TAM 30%
ZHEA F U PHos osigict ojstd g2
2457 (EYELA, N-N. Series. Japan)& AMg-3}o]
45CoAA A5t - FH3N 0T AT T2 FHste] A
ol ARt

4, MYZx FE89 ¥ 23

A BAS AAs] A8 £ ABolXE paper disc
o AL2-31 et Tryptic Soy Broth (TSB)HIR) e
ujeksl A7 spectrophotometer (Nontron instruments
Italy) 620 nmel|A] OD. & 042 EF=E 2Hshy, Z4
T3 150 plZ petri disheoll 33 o§7)o] BF€E Tryptic
Soy Agar (TSA)BIA] 8 mIE #3531 vFHAld 74
M| 412 3 A2elA ZFch o] WiA] Yol B paper
discE Al Foll @A S8 YA F Aex9] pe-
troleum ether, chloroform, ethyl acetate, methanol, 5
2X4F2EE 70% ethanolel 242} 250 ppm, 500 ppm
% 1,000 ppm EEZ EA3tq 20 pl¥ HFRE] FFAR
t}. ControlZ A8z F&Fo] §o] A ¥ 70% eth-
anols AT U Py o s AF Gk FHlE &
£ plate 37TCollA 24AI13F viokst & disc F¥o A4
¥ clear zone (mm)2} Z71E 733t 4 £YE2) &
o 843 A=E SH3ch
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A8t% 9] petroleum etheriZE-2 membrane filter
(0.2 pm, pore size. Toyoroshi kaisha.Ltd.Japan) 2 A
A713, Al 2F %88 1,000 ppm, 2,000 ppm,
2 4,000 ppm FEEE 78I 93716 OD. & 04
2 UFE Al oS 10902 HAstn FaAes A
F3lo] 37CoAA 72A1ZE wieket ¥, 12413010} Al i
ofle] Z=AATE 620 nm , spectrophotometerold &
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AFAIZ] AsrzolA] &3 petroleum ether, chloro-
form, ethyl acetate, methanol @ 84 $E52 Table
28} Zo] Yelstt) 600 g Aghxol tiste] 3.62 g2
petroleum ether F&E-2 o] 8-& 0.6%°]929 ch-
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Table 2. Yield of each fractions extracted from Agrimonia pilosa
Ledeb.

Table 4. Antimicrobial activities of each solvent fraction from
Agrimonia pilosa Ledeb. against Gram negative bacteria

Fraction Dried weight (g)  Vield (%) Clear zone on plate (mm)"”
Petroleum ether extract 36 0.6 Strains F’O‘:gio”;)onc' PE C EA M W
Chloroform extract 28 0.5 pFleO
Ethyl acetate extract 3.3 0.6 250 9 "
Methanol extract 18.8 31 Esg’;fi" ichia . o s
Aqueous extract 154 26 500

1,000 14 14 12 18 15
Table 3. Anfimicrobial activities of each solvent fraction from 100 - - - - -
Agrimonia pilosa Ledeb. against Gram positive bacteria
Sl o = 5 Pseudomonas 260 28 2 17 N -
' . Clear zone on plate (mm Aeruginosa 500 2 24 9 I _
Strains Fraction conc.
opm) B C EA MW 1,000 33 25 28 16 12
100 - - - - = 100 - - - - =
Staphylococcus 250 - - - - - Salmonelia 250 14 - - - -
Aureus 500 - - - - _ Typhimurium 500 16 11 10 12

1,000 - - - - = 1,000 19 14 15 15 12
100 - - - - - 100 - - - - -
Bacillus Cer 250 - - — - - Saimonelia 250 12 9 12 13 1
s T-ereus 50 10 - - 8 - Enterificis 500 14N 15 15 12
1.000 14 14 12 12 12 1,000 28 17 17 18 13
"Diameter, ?No inhibitory zone was formed 100 - - - - -
PE: Petroleum ether extract, C: Chloroform extract ) 250 15 - _ - 1

EA: Ethyl acetate exiract, M: Methanol extract Shigella .
W: Water extract Sonnei 500 17 18 13 18 16
o 1,000 18 18 14 20 20
loroform, ethyl acetate, methanol ¥ 84 F&73& 100 - - - - -
9 FEFES A7 05%, 0.6%, 3.1% R 26%F B g0 250 - - - - -
chloroform®] % F&°] 7P W29, methanol & Dysenterice 500 - - - 9 10
£ 780] 71 A ekt 1,000 7 9 8 10 18
100 - - - - =
2. (otze| PRy M Shigelia 250 - - - - -
Paper disc ¥Ho2 Agtx9 215 {740 $EE ¢ Flexneri 500 - - - - -
FENREELS 25 AERNZ U 4357 F§AA 0o - - - - -

T S AFS 2 v o 22 AHE 4 F 3
Stk Gram oFdvroll o3t Atz 9] petroleum ether, ch-
loroform, ethyl acetate, methanol F£&& 4 F8A45%
E9] S8 Table 39 7o) Yeht discoll A& A
830 7 F2E9 ¥t 5/HESE I €40l A
A vebgth & 5527t $71ESS & 848 YEhe
inhibition zone%] Z717} &7Vsk] A8r% 9] chloroform
FZE9 A4 Bacillus Cereus® 93] 1,000 ppm ¥%
X 14 mmZ 7P & GAES YehiQith Hax
ZEY F7 9 550 w2t 7 45 ozt vE 84
< Ueh #9] Rl ot 7] ohE ga@EE Eehd,
A8tz 9] petroleum ether F&E-2 Bacillus Cereus®ll
3l AEEd 250 ppmelAs TS UeERIA] ok
500 ppmelMFE S VYeh?) AFs1E.eH, 1,000
ppm2 IFZME Staphylococcus Aureus$t Shigella

"Diameter, ?No inhibitory zone was formed

PE: Petroleum ether extract, C: Chloroform extract
EA: Ethyl acetate extract, M: Methanol extract

W: Water extract

Flexneriol ] Adldez & 4= e A
8h% 9] petroleum ether 2%E3} methanol &2 Ba-
cillus Cereus®ll i3} 250 ppmeidE FaAdE Vel
Q3 500 ppmolARE S Yehgr] AlFSIGIT
w89 chloroform %%} ethyl acetate &5,
T8 F2EL 15E< 1,000 ppmolMgt dF BAE
YHeRiSITh A25E el F23 FAZ AT Q)
€ FATF] difES 85EA oo X o=
FEAEE Fd5 A viad & o, 1 Ft o
Feta Eifsto] B RgAARES X Utk & AY
of AME-3F etk 259 Gram S dist Y 7
A A3= Table 43} 7o) UeRY, Pseudomonas Aerugi-



Fig. 1. Antimicrobial activities of various extract of Agrimonia
pilosa Ledeb. against Pseudomonas Aeruginosa at the concent-
ration of 1,000 ppm. C: control (70% ethanol), | petroleum
ether extract, II: chloroform extract, lll: ethyl acetate extract, IV:
methano! extract, V: aqueous extract.

nosazol] i8] A8z9] petroleum ether £25& 1,000
ppm FEAM & T @S eI Fig. 1 Sal-
monella Enteritidis ool tfeixE Hex9 FEE5& 1
T 3 849E& JERIQIL, petroleum ether FEE2 ¥
L 3182 B ZF F2HE £ inhibition zoned WER
At Shigella Sonnei 7ol th3iA= A&x9] chloroform
#2539} ethyl acetate &5 @ methanol FZ&E°] 500
ppmol M Tt 48 VERAGICE A8H%2] methanol
FEE-Z Shigella Sonnei 7l o3} 1,000 ppmelA 713
2 3¢ &7= e Shigella Dysenteriae Tl o
M= HM8tx9 petroleum ether F&FE3 chloroform
28 Y ethyl acetate F%E°] 1,000 ppmollX &+
&89S JeRATE T3t Salmonella Enteritidiszol th3t
FAYE ol vt T 32 € Uk
A & A3 AMgS Ak 3552 %7} 100 ppmo)
SRRl Aol 3 a9E AFE F %l AR ¢
$3FEE] AT ZE 770 g8 aux & 48
& JERRA] At

3. (879 petroleum ether £&=°1 Gram ¥ ¥ Gram
FeYy FA°N OR= T
A8hx29] petroleum ether 35S F5HE (0, 1,000,
2,000 4 4,000 ppm) TSBHiR|e| H7}5}al, Gram 9
2] Bacillus Cereus®t Gram =47 Salmonella En-
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Fig. 2. Effect of petroleum ether extracts of Agrimonia pilosa
Ledeb. against the growth of Bacillus Cereus, Concentration of
petroleum ether extracts: (@) control (70% ethanoh; () 1,000
ppm; (A) 2,000 ppm; (@) 4.000 ppm.
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Fig. 3. Effect of petroleum ether extracts of Agrimonia pilosa
Ledeb. against the growth of Salmonella Enteritidis. Concent-
ration of petroleum ether extracts: (@) control (70% ethanol) ;
(M) 1,000 ppm; (A) 2,000 ppm; (@) 4,000 ppm.

teritidiso] 242 HFAIA 7243 wioFstEA] dA Al
Aoz 458 A% A5E 48 & vl Fig. 2 €
Fig. 3¢} & 34IZ4E& 92 + UATh Bacillus Cer-
eus? A$- M8z petroleum ehter FEHEL H7)5
A e dzTe] A wlY F 1240 FHE S5
9 & 2 & 91913, 4,000 ppm FEE HIMINE
735 49 FAo] guistA o)folA o Agol 24413
7] qAEE #FE F AU (Fig. 2). A2 pe-
troleum ether F&E°] Salmonella Enteritidis®ll th3l
U)X AL A AEE FUT PR 724 Fk A
H& vl Fig. 3% 22 235 & 7 ANtk Az
petroleum ether FEES ¥4 &2 iz wixlellA] uj
FRE Al 12713 o] FRE FAT FIHE B WE A
o] dojs #AE F AU ¥E9 petroleum
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ehter %% 1,000 ppmE F71E A1HE o] o
A =o] A&x29) petroleum ehter F%E 4,000 ppme
A7V wiReM e 78] F2lo] 36AIA] XA E A

o] (o]
4 =

£ AT E A5 el dist g8 v
3 A I 2HE AN A8 AzRE Ut &
HollA i) o]gHo] & AR E 7 f7]|8ulE 53t
o AFE FEAel digt S AR Bk g
2Z methanol® $&3 ¥, petroleum ether, chloroform,
ethyl acetate® ©]&3lo] A2oA ZIZ+ Sz A%
285y, FEAFEES 92 F 9% A4S A
(Staphylococcus Aureus, Bacillus Cereus, Salmonella En-
teritidis, Shigella Flexneri, Escherichia Coli, Salmonella
Typhimurium, Shigella Dysenteriae, Pseudomonas Ar-
uginosa, Shigella Sonnei) | tiglo] FHFAHE AL
o etz 529 322 3 @4 ANdAe Az
9] petroleum ehter F&%o| 7V} 2 3¢ E94E B
09 Pseudomonas AruginosaZ} 7V w174aHA Wkgsh=
#FYP}, 829 petroleum ehter 383 2499
methanol FEE5 Z#3sl S S 2 A7 F
FZE2E 4o WS A U5 AR ES W B
o AsEaE JeEhgIeh B3 8% petroleum ehter
FZ2E0] AFE FEATY A3 viAE a3dE 28t
7} 48 Bacillus Cereus®} Salmonella Enteritidis 3<%
o] A8+x9] petroleum ehter &5 Z+2H 4,000 ppm
S5 H71& v, Bacillus Cereus?] 850] 24413} 0]
kA AdABE AF2E 5 A, Salmonella Enteritidis
o] AEE 36X AAAIAE & ARk o] A A
8+29] petroleum ehter3& 52 Bacillus Cereus$} Sal-
monella Enteritidis®] 48-& JAsh= 3 & + Ak
olae] Au} M8rz 9] petroleum ether FEE-2 25 4
F5 FEATY 4L dAGE WA AFREA AL

AaAg 884 7hsAol e ¢+ AU
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