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Screening of electron donating ability, antibacterial activity and nitrite

scavenging effect of some herbal extracts
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Abstract

Six kinds of herbs(applemint, geranium, lemonbalm, rosemary, sage and thyme) were extracted with water and
95% methanol, and the electron donating ability, antibacterial activity and nitrite scavenging effect were examined.
The electron donating ability of herbs ranged from 60.7 to 92.2% and the highest value was observed in geranium,
followed by sage and lemonbalm. Antibacterial activity of methanol extracts was much stronger than that of water
extracts and gram positive bacteria were more sensitive than gram negative bacteria. Rosemary and geranium
exhibited excellent antimicrobial activities against a wide range of bacteria. Nitrite scavenging activity, which was
measured at various pH conditions(1.2, 3.0, 3.6, 4.2), was the highest in all herbs at pH 1.2 and the lowest at pH
4.2, suggesting that it is pH dependent. Methanol fraction also provided higher nitrite scavenging effect than the

water fraction.
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1. M=

B Al3e]| A}8-3F herb: applemint(Mentha Suav-
eolens round folia), geranium(Pelargonium graveolens),
lemonbalm(Melissa officinalis L.), rosemary(Rosmarinus
officinalis L.), sage(Salvia officinalis L.) ¥ thyme
(Thymus vulgaris L) 5 6EF2EM 772 THF A
FuAol AuiE AL 20003 2o 73I5ld 60°Cell
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2. 8 ¥ 95% methanolZE&242| =X

Applemint, geranium, lemonbalm, rosemary, sage,
thyme®] LA R 1 goll 47 $/H SOmiE 718ty
80°Coll M 1417t & FE3t3 A £2)(8000 rpm,
15 min)¥ A5AE o733l 50 mE ALq AL B
52 A3k e =3 242 herb 1gol 95%
methanol 50 mi& 713} 60°CellM 35 &3}l A7)
o T3 wHoz M F sompl HES J4g
A& methanolFEEZ AH$-3lgi ok
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akal g4 2x-2 7t |82 DPPH-free radical 4
AE3E S8k Blois] Y V'S $-8sle) AT
“%(electron donating ability)2.2 A A3t} & &3
29 o methanolFZ2] 0.1 miel] 1X10*M¢] DPPH
(1,1-diphenyl-2-picrylhdarzyl} 3 1.9 miZ 7}sled wH}
g ok 3087 HRSAIZD F Slenmell A F3EE &
Asle] A8V MBIl AR FHEL) e
HE2 845 SYsigo

4. &858 £¥

6% hebe] BT 2L 7o) 23 632
A S NAALZ paper disc(P8 mm, Advantec)S ©]-§-
ste] AA . &, 2 %% 50w 4 paper disc
xo)) FA17) v SlE AABET ©] discE PE
wfekat oy 200 W B =UE AR Eel o
= F 37°CeA 36717} Fot wiekelwA disc 99
clear zone?] A7 (mm)22. 3t A3 Al
g nAE-2 Bacillus subtilis ATTC 9372, Micrococcus
luteus ATCC 9341, Staphylococcus aureus IMSNU
11089, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Salmonella typhimurium
ATCC 14028°]™ ® A& nutrient agar® A}-&-3k¢d ).

5. GeraniumZl rosemary2] methanolE&22| 24
H 32y =3

652 herb F ATl el eMds HH S 7}
Al geranium3} rosemary$] methanolF:&55 A4S
2] 3= 49 (n-hexane, chloroform, ethyl acetate, n-
butanol, water)® 3} FE3t FEgt F =5 oA
A 243514(0.05 gml) 2+ 40) 559 JHHS A
A s ot
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3o -2 FZio| A3 242 DPPHO 214
o]-83t AAFAFLE SR T 1 B Fig.
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Fig. 1. Electron donating ability of water and methanol
extracts of herbs,
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Table 1. Antibacterial activity of water extracts of herbs
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5 Sl uhe} 2o Uér“iﬁu"“ 4] methanolF-EE°|
Ho} 7k S edE S o U E
22%-° AR Bacillus subtilisol] f—H‘G}]H A
vehd ute, methanolFEE2 o8 FF A3 S
A AN EAE Jepligd L 2 FlAE rosemary$t
geraniume- PHE FFHE Bt geraniun
Bacillus subtilis®} Micrococcus luteus®l] ©}dhey 8t
o) 7}a}d T 1 ©h& Escherichia coli, Staphylococcus
aureus, Psuedomonas aeruginosa 4=°]% . Rosemary

o

3= Micrococcus luteus, Bacillus subtilis, Escherichia
coli] S w5 A AL B 2ol
A3 2 9 FFo) AAE ¥ BAE ehigich
Escherichia colittoll W3t 7—]’ herb methanolFZ&%
o] BF FAAAEAE B2 2L 9 gramS ATl
eobs Folat oS vehiA 2o oleit 29
= allspice, clove, oregano, thyme 52} A BE |4
3lo] 62RO AFE Aol gt FraAl e 243 Al
oM gramAdTFRT gramFAA TS F4lo] ZA A
Hgekn BTy sk SRR & 4 U Pak
528 pljz)e] Suhd FEEE 7T Al A3k &

Clear zone (mm)

Microorganisms

geranium lemonbalm applemint rosemary sage thyme

Bacillus subtilis 17.3 17.8 12.8 125 120 13.3
Micrococcus luteus - - - - - -
Staphylococcus aureus - - - - - -
Escherichia coli - - - - - -
Pseudomonas aeruginosa - - - - - -
Salmonella typhymurium - - - - - -

- : no growth inhibition.

Each values represented the means of 4 determinations.

Dose : 1 mg/disc.

Table 2. Antibacterial activity of methanol extracts of herbs

. . Clear zone (mm)
Microorganisms - -
geranium lemonbalm applemint rosemary sage thyme

Bacillus subtilis 20.7 - 85 220 9.8 9.5
Micrococcus luteus 16.2 12.0 8.1 222 12.0 -
Staphylococcus aureus 103 - - 183 8.1 -
Escherichia coli 115 9.0 14.0 219 125 17.5
Pseudomonas aeruginosa 8.9 - - 15.2 - -
Salmonella typhymurium - - - 108 - -

- : no growth inhibition.
Each values represented the means of 4 determinations.
Dose : 1 mg/disc.
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Herb2 29 A 3%, FT84 2 oA 27% 24 s

Fig. 2. Antibacterial activity of the reextracted fraction
obtained from methanol extract of geranium(A, B) and
rosemary(C, D).

a : Bacillus subtilis, b : Micrococcus luteus

1 : hexane extract, 2 : chloroform extract, 3 : ethyl acetate
extract, 4 : butanol extract, S ; water extract

Dose : 2.5 mg/disc

795 A48 25 methanobrZEo| 71 340l T
gram®PdT SAITTA B B daHo] AU
2m 3 etherl| M dtHe] glelal Barslgic). vt
=, Chung 50-& &39)9) E3&59) Escherichia coli,
Bacillus cereus$} Psuedomonas syringae®l| 3le] %
%ol vl#shE FFEE Rk Ak Chois e
WAL methanolF252| U ERAE S S A3
Staphylococcus  aureus,  Staphylococcus  epidermidis,
Escherichia coli, Salmonella typhimurium 2 Pseudo-
monas aeruginosa®l) N3] Held EE ¥olvky B
T3t eh. Kwon 5%l ojsiwd B39 iy
ethanoFr-&E-0] EFEE) vlsl] EHeolglx E5&
B2 Micrococcus luteusS} Escherichia colidll © 8},
ethanolFZ&E-& Micrococcus luteus$} Escherichia coli
9 Citrobacter frendiidl] ©8le] o] vl $5

o Barslede?.

3. Geranium % rosemary?| =Xl 2&g2| HTY

6%52] herb % geranium3} rosemary®} methanol5~
50| 7% gAY e RIS oS EAS 7
2z} p-hexane, chloroform, ethyl acetate, n-butanol Y
water®. <3} FE3sle] g oS BB FAHS
Bacillus subtilis$} Micrococcus luteus®l] ©)&te] 7443t
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Fig. 3. Nitrite scavenging effect of water extracs of herbs
under different pH conditions.
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Fig. 4. Nitrite scavenging effect of methanol extracs of
herbs under different pH. conditions.

9 Kang 72 Z+%E phenolld AFES ¥ =8
0.1 mMM~6 mM $-8A22 2A| F o}dAlY 2AEE
o8 pHEAA &A438 A7} pH 1.29014 7H =
VR pH 6.0014] T F-E A=l Barsisiet
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(2) MethanolF+%5-2] oAby 2724

oJe] pHEZANA mehanolEEe] ofdAld 2%

& =33 A3+ Fig 49} 2ol ZE herb: pH
12004 E3p7} #ol} £8.8~90.7%2 ¥ £HEE B
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o}, pH 3014 &A%l F43] At 473~
63.1%% ERQIL 0|21 Zh4 A%k pHrt S71el
ma} oS F=alA pH 3.600 A& 385~43.8%2 A
pH 1.20014 viehdl &3} 172 o]3}e] &4 M2
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e X E 40% o] Falle-g HEMKHAL 2
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Applemint, geranium, lemonbalm, rosemary, sage,
thyme 5 6% heb®] 71%54S HES] Al & H
95% methanol® FZ&3le] G- FEq9 AAlEols,
aahe 9 oAl S-S ZARBKEAR. AAlEeds
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