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Antimicrobial activity of the hexane extract of
Stachys sieboldii MIQ leaf

Beung-Ho Ryu* and Bub-Gu Park

Department of Food Science and Biotechnology, Kyungsung University, 608-736, Busan Korea

Abstract

The present study was carried out for research and development of natural antimicrobial from extract of Stachys
sieboldii MIQ against food borne bacteria. The hexane extract of Stachys sieboldii MIQ at 250ug/mL per disc showed
15~20 mm inhibition zone against gram positive and gram negative bacteria. Minimum inhibitory concentration

(MIC) of hexane extract was 250ug/mL against Bacillus cereus, 250~500pg/ mL against Listeria monocytogenes, 500ug/mL

against Staphylococcus aureus, Psedomonas aeruginosa. Observation by transmission electron microscope, showed that

disruption of the cell wall assumed to be due to the bactericidal activity. In addition, the membrane integrity of the

sensitive cells was disrupted by exposure to Stachys sieboldii MIQ extract on the D-f-galatosidase activity as substrate

of O-nitrophenol-§-D-galacto-pyranoside. The hexane extract of Stachys sieboldii MIQ was very stable on the pH and

thermal stability.

Key words — Stachys sieboldii., antimicrobial activity, bacteria
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Table 1. List of strains and media used for antimicrobial

experiment

Microoraganisms Media used
Listeria monocytogenes ATCC 15313 TSB & TSA
Listeria monocytogenes ATCC 19111 TSB & TSA
Listeria monocytogenes ATCC 19113 TSB & TSA
Listeria monocytogenes ATCC 19114 TSB & TSA
Listeria monocytogenes ATCC 43256 TSB & TSA
Salmonella typhimurium ATCC 14028 NB & NA
Bacillus cereus ATCC 33844 NB & NA
Esherichia coli BHR-12 TSB & TSA
Staphylococcus aureus ATCC 25923 TSB & TSA
Pseudomonas aeruginosa ATCC 27853 NB & NA

TSB & TSA: Tryptic soy broth/agar (Difco)
NB & NA: Nuritent broth/agar (Difco)
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Table 2. The fraction yield of solvent fractions extracted
from ethanol extracts of Stachys sieboldii

Yield (%, w/w)

Hexane 9.46
Chloroform 4.53
Ethylacetate 5.74
Butanol 5.33
Water 26.42
Total 51.48
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Stachys Sieboldii

75%(v/v) Ethanol 2 times for 6hr
Ethanol extract

‘ Hexane : aqueous = 1:1

I |
Hexane layer Aqueous layer
Evaporation Choroform : aqueous = 1:1
Hexane Fr ’ ’
Chloroform layer Aqueous layer
Evaporation } Ethylaceate : Aqueous = 1:1

Chloroform Fr

Ethylacetate layer Aqueous layer
Evaporation Butanol : Aqueous = 1:1
l Evaporation
Ethylacetate Fr Butanol layer Aqueou layer
Evaporation Evaporation
Butanol Fr Aqueous Fr

Fig 1. Isolation flow diagram of the antimicrobial compound of various organic solvent obtained from Stachys

sieboldii.

FAME F7|200d FE229| st HM Table 3. Antimicrobial activity of ethanol extract of

247 ek 22 Eo] njyRe 28 FJpES % Stachys sieboldii on microorganisms
AHg 23} Table 3o YeEbATH 247 o dgE 28 Microorganisms” Clear zone(mm)”
2 1,000 ug/disc®] & oA Bacillus cereus ATCC 13720 20
9} Streptococcus aureus ATCC 259239 th#] 19 mmeo] A} Listeria monocytogenes ATCC 19111 27

Listeria monocytogenes ATCC 43256

50 e 21

Zzﬂ HE e, interza monocyfogenesol] H8)A1 = Listeria monocytogenes ATCC 15313 18
TFEE 18~21 mm AFANE Yepiglth. 222 Listeria monocytogenes ATCC 19113 20
Escherichia coli BHR-12 2 Pseudomonas aeruginosa ATCC Listeria monocytogenes ATCC 15114 18
27853 o tisled ztzt 15 mm, Salmonella enteritidis ATCC Salmonella typhimurium ATCC 14028 19
140289] 7% 18mme] AL AU Jehfo] 242 o Bacillus cerens ATCC 13720 19
e 2256 To A B S AT I Esherichia coli BHR-12 15

SR TERES w o AW el thal gt gel Pseudomonas aeruginosa ATCC 27853 15
e Ao FAHgint Vibro parahaemolyticus ATCC 33844 15

ZAE SIAL 2520| SHRA ZAH UFinal cells concentration for each bacterium was approximately

N R B} i 1.0 x 10%cells/mL.

Z2A%9 ga4 249 w8 27 GAEA dEE F One thousand pg of extract was absorbed into paper disc (¢
222RE A Z22XE o golagolE, REL = 8mm) and the diameter of clear zone was measured.
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A% A= Table 4o YRR 3 FEENA 33
FAEAE Uehoy F22XE ZIBMe 43t
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59 A% 28 U4 Agadde Fadael A o
A gstc

A RYEL g FE5Y g7y A FoE
FE dohd AYUE BE g 3o dstd daES U
Blidlen smd a3k SAMTRG 13 AT o
st o e gd 24 E o4

monocytogenes= TEFHE FA B Aol HHout 4
5 YA d(inhibition zone)7} 14 mm o]4to] H&
ATCC 19111, 43256 9 15114 2 Jehfich o
Aol 3t dad &4 Salmonella typhimurium ATCC
14028 2 Escherichia coli BHR-12 ol tisle] A8 o3z o)
7} 12 mm= vehdjo] Pseudomonas aeruginosa ATCC 27853
o ®le] i gt BAo] F% & AoZ ERJTH
TEEZXE FYEY BF 2% 44T Ay 4
8ol miste] wwF i F4o] HojRg qu?‘i’
Ak 23y A REEo| Listeria monocytogenes?] TE
#FEd BE g F4& Jehligley, 2238 &
Y E M Listeria monocytogenes ¥F & 374¢] i‘-roﬂ o}
SAe oklel 97 24S Udehidt. 2edes 24

o A4F fF7180) FEE0] AR dEE FEER

ko)

oA & 2EFE 207 o|FH
7] Eo2 Azt

5
U B U 4 AR ARE FEEeE Ao A
M B. cereus ATCC 13720 9} L. monocytogenes
Zo] 4 ATCC 43256, ATCC 15113, ATCC 19111 9]
250 pg/mL =AM A& AAE AT H2: Afs=EE
Yeb 2 ey L monocytogenes 15313, 15313, % S.
aurens ATCC 25923 B S. typhimurium ATCC 14028, E.
coli BHR-12 2 P. aureginosa ATCC 27853 9] 23
FEE 500 pg/mloltt. EEREEY & A¢
monocytogenes ATCC 19111, 15313 2 L. monocytogenes
ATCC 43256 Fo| A= 500 pg/mLe] F=24 A A3
FEE VeI 2 9 dY opAElolE, ¥ 8 £
ol ME 500 pg/mL o]3te] FEAX = FHBA ] 438
EhtA] sk

B
o
i

=N

AE ChFEe] MeHs) Yl
24 AN pAR Ak ANFEE AAHOR
Aske WSS Fig 29 Uitk A%As) 29 =T

Table 4. Antimicrobial activities of different solvent fractions obtained from Stachys siebodii on test microorganisms

Solvents Inhibition zone (mm)
Microorganisms Hexane Chloroform Ethylacetate Butanol Water
B. cereus ATCC 13720 14 9 ND ND ND
S. cereus ATCC 25923 14 ND ND ND ND
L. monocytogenes ATCC 19111 14 10 ND ND ND
L. monocytogenes ATCC 43256 14 10 ND ND ND
L. monocytogenes ATCC 15113 12 ND ND ND ND
L. monocytogenes ATCC 15114 14 ND ND ND ND
L. monocytogenes ATCC 15313 13 9 ND ND ND
S. typhimurium ATCC 14028 12 ND ND ND ND
E. coli BHR-12 12 ND ND ND ND
P. aeruginosa ATCC 27853 10 ND ND ND ND

Not detected

Vol. 12. No. 6 (2002. 12) / 807
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Gram(+) bacteria

B. cereus ATCC 13720

08

Absorbarance(620nm)

S. aureus ATCC 25923

Absorbarance(620nm)

L. monocytogenes ATCC 19111

Absorbarance(620nm)

@
)

Iy

0 8 16 24 32 40 48

Incubation times (hr)

Absorbarance(620nm) Absorbarance(620nm)

Absorbarance(620nm)

Gram(-) bacteria

E. coli BHR-12

S. typhimurimum ATCC 14028

P. aeruginosa ATCC 27853

0 8 16 24 32 40 48

Incubation times (hr)

Fig 2. Growth inhibition effect of n-hexane fraction from on various pathogenic bacteria
@-@®: 500uz/mL, O-O: 250pg/mL, A-A: 150pg/mL, A-A: 100gg/mL, ¢-@: 50ug/mL, Il-H: Control
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Table 5. Minimal inhibitory concentrations(MIC) of different solvent fractions obtained from Stachys sieboldii on test

Microorganism
Solvents fraction MICs(pg/mL)
Microorganisms Hexane Chloroform Ethylacetate Butanol
B. cereus ATCC 13720 250 500 >500 >500
S. cereus ATCC 25923 500 >500 >500 >500
L. monocytogenes ATCC 19111 250 500 >500 >500
L. monocytogenes ATCC 43256 250 500 >500 >500
L. monocytogenes ATCC 15113 500 >500 >500 >500
L. monocytogenes ATCC 15114 500 >500 >500 >500
L. monocytogenes ATCC 15313 250 >500 >500 >500
S. typhimurium ATCC 14028 500 >500 >500 >500
E. coli BHR-12 500 >500 >500 >500
P. aeruginosa ATCC 27853 500 >500 >500 >500

& B9 g 2EEE 50, 100, 150, 250 2 500 pg/mLA FEE 250 pg/mLs Hrpste] wjdg F-¢ w244
2z} Hrhste] AR T wE S A=E By O A e it AHEZAE JeEPR oY 4042 o] FHH
AT F 500 pg/mLe) A BE %" A7}s A3 B A ae FolE & ¢k

e o

cereus ATCC 137209 A% #& A= £ wjekA7HY] E. coli BHR-12 9] A$dx & 582 50, 100 2
Ao w2 ouﬂgur% B 50, 100, 150 ug/mL F7}A] 150 pg/mL H713819S W= 494 347} glloy 4
8A1Z A & AA3 F4si0rL 16X ol RHe & A 58 250, 500 ng/mLS ZHzt Huiste] A3 An

A9A 237t g et 250 pg/ml H7FA o= 48412 WG} BAZ 72 = AY A ASIAETHE e
AR &Kol A Fen 500 pg/mL HIA o & 48 WAtk E38F P. aerugionsa ATCC 278539 7Z$-& —H} =
AZE BHA A FA A B AR 25&
Stophylococcus aureus ATCC 25923¢] A$- dAb 22 E Bl -8H 4] o) 3}2121/}, A 22E2 500 ug/mL 247]—61—
o]
o

& 50,100 % 150 pg/mL H7HA wiE 8 AT ABAAA  AS wjF 48X AR A GFAA E3hh AU o]
£ F49 B3k Ao MPA] 2oA5E FH HF Ao 24T ¢ 44 FEE 500 ug/mL) Sl
A Az Po} B ) 2T AN F2EL 250 A F@ FFYL AL Yoz FF 4gHez 42
ug/mL H7RAol= BlE 16A1F FAAAA A F4 & A BEARS TS deda i

AR ERE ﬂrE‘rLHMJJr wok 40417+ ABA e oA

FAGE AL B 4 AN TeY AN F2BL S0 EAW HY AR x2lN Mzl Pejus

/mL A7 E B¢ e TS gl 2%

$38 L. monocytogenes ATCC 191119] 7-%-oll= &2

i o2 4>v
NS
N
o
[am}
fens)
=
D)
S~
B
F
al
it
m
N
3
ol
ol
2
[¢%)
)
3
2
>
-
N
>
=~ r

£5< 50, 100 2 150 pg/mLa A% Arkahdew ) 4
1647 ATERE 2494 B3/ Q9o da2es 7 @AY UL AAAYFo 32D wb Fig. 33}
S 250 @ 500 ug/mL 4 ztzt W7bete] wjokE 7S 484 BTk Fig 3. Ao Hiujs} o] 2M% ¥4 BEL A
WAA Aol S AABL U5 AT 2T S4 ASA D FAAY L monocytogenes NES BAG 2
AF) B 4 S. typhimurium ATCC 14028 of B3t &) 3 #ale] Hwlo] Bojo) Feohs 2 5 2z AFYzel
A 2222 50,100 2 150 gg/ml 4 A7 BASA A7t YEEE FAFoE e FUE BB T & Qhou
FEde) hE 24 oA BRE S Fosgoy 48 49 gRe A AEES IAPHoz BI 2
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Fig. 3. Transmission electron microphage of Listeria
monocytogenes ATCC. (A), Normal cells control B,
cells treated with hexane extracts obtained from

Stachys sieboldii. Incubation with cells was 24h at

35C.

A% AN FEYRY AP AP AT gj3jsol
Yol Wgo2 23T & Yok ol FuH F3El
L. monocyfogenes L g FEE°] Salmonella cholerasuis
T U EY MEeS st g A W&o
FEHEA SHERE depdthe Ralet fARE @A
Z B & o2

EPE

AL AEe] Hstus o, A

f-galactosidase
Z M2 3 AL z;e%%%

i 2 = M N

T ARG dotrV) Y5t 247 A FE2 59
ZA8NM L monocytogenes®) M EAQ) EAde= B

galacetosidase 4& ZH3IArh Fig 404 BRE uks

B-galctosidase

S. S. Extract

chlorofarm

toluene

Fig 4. Membrane perturbation effect by extract Stacys

sieboldii leaf on L. mmocytopencs cells.
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2o, 2B5E2 AaFE QrTAAY 2L 00T Fn
toluene S 7} = AP7E 10002 §14-L o, 2439
dat 222 Ad7E 68%9 48 G,

o

AzdEg. o

ol
Chloroform& =&l L& 112% A=gE
g Edz EY 243 4 2582 chloroformE ot A
zu &5 97, o] 74, toluene 2] ol A-L3HE Al
T 7lsaayt 2w Aog ofakdt 4 9fch of A
T AAEnE A¥dads 4 dAsgen, o 2
g7l g g8 2T Y FEE FaAEE 7t
= RAo2 FHHAG

4

o
¢

tlo

p}

(] (

ENE AN BEE0 @ U pH oY

247 9t FEE dalA € SHNE 245 A
she] 2888 500 ug/mLy=E 60, 80,100, 120 2 180T
0“*1 3087 dxe] 3 & paper disc HOE HSA 3] o
2 259, Fg 5o 2wt 2o} ABFF L.

morzocytogenes'} AEABNE AAE 27 28 Aol
59 DAL 4% AsAo] 17~19 mmolGtk. ¥4
pH 44¢ 22137 Astel 5% SEEEE
mL& pH 4. 6.7 2 8§ 22 AHIg 3
72 FE4E ohg AAITE WUS £ ‘ﬁvr A EE 2ALG 2
3 A% Asfstol 17~19 mmAEold M EHEZH

A ot qETe Aolg Fot ¥ 4 gich ol P Bre

24 298] dou pHel PHst g 4Fel xal, 7
F) AhEE FTREC) IYE F4 8 & UL Ao
2 W7ol 19 A% FFAA o8 & A$ Aol

Fig. 5. Thermal (A) and pH(B) stability of hexane extract
of Stachys sieboldii L. Monocytogenes was employed
as test.

(A) L. temperatures; A: 60°C, B: 80T, C: 1007, D: 120
T, E: 180T, (B) pH stability; A: pH 4, B: pH 6, C: pH
7, D: pH 8.
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