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Antimicrobial Effect of Ethanol Extracts from Some Medicinal Herbs
and Their Fractionates against Food-Born Bacteria

Dong-hwa Shin, Moon-sook Kim and Ji-sook Han

Department of Food Science and Technology, Chonbuk National University

Abstract

Fifty six kinds of medicinal herbs were extracted by 75% ethanol and antimicrobial activity of the extracts
were tested against food-born bacteria, Listeria monocytogenes ATCC 15313, 19111, 19112, 19113, 19114,
Bacillus cereus YUFE 2004, Staphylococcus aureus KFCC 11764, Pseudomons fluorescens KCTC 1645,
2344 and Leuconostoc mesenteroides KFCC 12031. Ethanol extracts of Terminalia chebula Rets, Rosa lae-
vaigate Michx, Caesalpinia sappan 1. and Myristica fragrans Houtt showed inhibitory effects on the growth
of most of the strains tested. In particular, the extract of Terminalia chebula Rets showed obvious growth in-
hibition in proportion to the concentration and Caesalpinia sappan L stopped the growth in the concentration
of 100 ppm on several strains. Also, ethylacetate fractionates of Terminalia chebula Rets, Rosa laevaigate
Michx, and Caesalpinia sappan L and chloroform fractionate of Myristica fragrans Houtt showed more ef-
fective inhibitory action on the growth of most of the strains tested.
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Table 1. List of medicinal herbs used for antimicrobial experiment
Korean name Botanical name (abbreviation) Part used

7t A} & Terminalia chebula Retz (Tc) Fruit
zZ 3 Pueraria thunbergiana Benth (Pt) Flower
2 s Euphorbia sieboldianus Hara (Es) Whole
7 % Crcuma longa L. (Cl) Root
A 7 Zingiber officinale Rosc (Zo) Root
AW F Gallus gallus domesticus Brisson (Gd) Bark
B Angelica tenuissima Nakai (At) Root
T8 Davallia mariesii Moore (Dm) Root
k| 3} Sophora japonica L. (Sj) Flower
-+ A Cibotium barmetz (L) J.Sm (Cb) Root
. = Geoclemys reevessi Gray (Gr) Root
AA L Euonymus alatus (Thunb) Sieb (Ea) Stem
=z 9 Citrus unshiu Marc (Cu) Bark
= 8 A Rosa laevaigate Michx (RI) Fruit
71 F A Lycium chinense Miller (Lc) Root
g4 A Arisaema japonicum Bl (Aj) Root
o Ll Cynanchum atratume Bunge (Ca) Whole
w2 Chelidonium majus var. asiaticum (Hara) Ohwi (Cm) Whole
W) o} 3 Santalum album (Sa) Root
W o 2z Imperate cylindrica var. kaengii (Retz) Durand et Schinz (Ic) Root
W B oo Poria cocos Wolf (Pc) Root
8zt Amyda sinensis Wiegmann (As) Whole
2 = Curcuma zedoaria (Berg) Rosc (Cz) Root
A 7L Belamcanda chinensis (L) DC (Bc) Root
A A= Panax notoginseng L. (Pn) Root
A1 z Rhinoceros unicornis L. (Ru) Bark
A = Dendrobium moni; iforme (L) Sw (Dmi) Whole
ARy Acorus graminens Soland (Ag) Root
A Al Asiasarum sieboldii Miq. var. seoulense Maeka (Asm) Stem & Leaves
A £33 Caesalpinia sappan L. (Cs) Wood
off o Artemisiae lavandulaefolia Dc (Al) Whole
S A Alpinia officinarum Itance (Ao) Root
o v Forsythia koreana Nakai (Fk) Bark
S Melandryum firmum Rohtb (Mf) Whole
<+ 4z Arctium lappa L. (All) Seed
& 5+ Mpyristica fragrans Houtt (Mfh) Fruit
Jd = 2 Leonurus sibiricus L. (Ls) Whole
al Al Artenisiae capillaris Thunb (Ac) Whole
=} * Lithospermum erythorhizon S. et Z (Le) Whole
245 Uncaria rhychophlla (Miq) Jacks (Ut) Stem & Leaves
E Gentiana macrophlla Pall (Gm) Root
A L Aconitum carmichaeli Debx (Acd) Root
G Asparagus cochinensis Merr (Acm) Root
A Ak 2 Manis pentadactyla L. (Mp) Root
A AF =} Celosia cristata L. (Cc) Seed
A Alpinia katsumadai Hayata (Ak) Fruit
3 F Morinda officinalis How (Mo) Root
#H & Polygonum aviculare L. (Pa) Whole
g 4 Piper longum L. (P) Fruit
Ligh:s - Elipta prostrate L. (Ep) Whole
% F Lscholtzia patrini Garck (Lp) Whole
3z = Piper nigrum L. (Pnl) Fruit
3 &4 Picrprrhiza kurrooa Royle ex Benth (Pk) Root
3 A Polygonatum sibirium Redout (Ps) Root
3] A Siegesbeckia orientalis L. var. (So) Whole
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Table 2. List of strains and media used for antimicrobial experiment

No. Microorganism Media used
1. Listeria monocytogenes ATCC 15313 Tryptic Soy Broth & Agar (Difco)
2. Listeria monocytogenes ATCC 19111 Tryptic Soy Broth & Agar (Difco)
3. Listeria monocytogenes ATCC 19112 Tryptic Soy Broth & Agar (Difco)
4. Listeria monocytogenes ATCC 19113 Tryptic Soy Broth & Agar (Difco)
5. Listeria monocytogenes ATCC 19114 Tryptic Soy Broth & Agar (Difco)
6. Bacillus cereus YUFE 2004 Tryptic Soy Broth & Agar (Difco)
7. Staphylococcus aureus KFCC 11764 Tryptic Soy Broth & Agar (Difco)
8. Pseudomons fluorescens KCTC 1645 Tryptic Soy Broth & Agar (Difco)
9. Pseudomons fluorescens KCTC 2344 Tryptic Soy Broth & Agar (Difco)

10. Leuconostoc mesenteroides KFCC 12031 Lactobacilli MRS Broth & Agar (Difco)
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Table 3. Antimicrobial effect of each medicinal herbs ethanol extracts on various microbial strains

Botanical Microorganism® »
name” 1 2 3 4 5 6 7 8 9 10 S8
Tc 16” 15 13 15 16 19 18 19 16 15 1.3
Pt A - - - - - - - - 13 1.3
Eo - - - - - 12 - - - 15 0.8
Cl - - - - 13 - 10 - - - 09
Zo - - - 14 - 10 - - - 9 0.6
Gd - - - - - - - - - 10 0.5
At . . - - - . y - - 11 13
Dm 14 13 14 12 13 - 14 11 - 16 17

Sj - . - - - 10 - - - 10 -
Cb - . 12 6 - - 5 - - - 2.3
Gr - - - 10 - - o)} 10 - 11 0.2
Ea 10 - - - - 11 - - - - 0.6
Cu - - - - 15 16 - - - - 1.6
Rl 17 16 16 10 19 18 17 14 18 14 1.7
Lc - - - - - - - - - 10 19
Aj - . - - - - - - - 10 1.1
Ca 11 - - - - - - - - 13 0.8
Cm - - - - - - - - - 11 0.4
Sa - - - - - - - - - - 0.2
Ic - - - - - - - 10 - - 13
Pc - - - - - - - : - - 03
As - - - - - - - - - 12 1.0
Cz - - - . - - - - - 11 0.7
Bc - 10 - 12 . 12 11 - - 10 1.1
Pn - - - - - - - - - - L1
Ru - - - - - - - - - 11 0.6
Dmi - - 9 - - - - - - 12 0.5
Ag 12 10 12 - - - 10 - - - 12
Asm - - 10 12 12 13 - - 10 - 13
Cs 26 27 28 39 22 24 30 14 15 27 0.1
Al 12 - - - - - - - - 11 1.0
Ao - 11 - - 11 13 - - - - 09
Fk 17 11 13 15 14 - 16 - - 11 0.8
Mf - - - - - - - 11 10 - 1.8
All 10 - - - - 19 - 17 - - 1.0
Mfl 16 17 18 21 13 17 18 15 16 16 0.9
Ls - - - - - - - - - - 0.8
Ac - - - - - - - - - 11 0.5
Le 10 - - - - - - 11 - 12 1.1
Ur - 12 - - - - - - - 11 0.5
Gm 14 16 12 18 15 14 15 - - 16 1.6
Acd - - - - - - - - - - 22
Acm - - - - - - - - - - 2.0
Mp - - . - 10 - - - - 10 0.3
Cc - - 14 - - - - - - - 11
Ak 14 - 12 - 12 13 12 - - 15 1.0
Mo - - - - - - - - - 10 1.2
Pa 10 13 10 14 10 - - - - 13 0.7
Pl - - - - 12 - - - - 10 1.1
Ep - - - - - - - - - - 13
Lp 11 - - - - 16 . - - 12 0.7
Pnl - - - - - - 16 - - 10 1.1
Pk 14 14 10 13 - 16 19 14 - - 1.3
Ps 14 12 14 14 12 16 12 14 14 12 1.7
So 18 - - 14 13 - 9 - - 12 0.3

USee Table 1.
3Gee Table 2.

“mg of soluble solid content of extract/disc.

“Clear zone diameter (mm).

“No inhibition.
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Fig. 1. Antimicrobial effect of 75% ethanol extract Terminalia chebula Rets on several strains. (J—_1: control, O—O:
100 ppm, A—A: 500 ppm, V—=7: 1000 ppm, &—: 2000 ppm.
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Fig. 2. Antimicrobial effect of 75% ethanol extract Caesalpinia sappan L. on several strains. [—{1: control, O—O: 10

ppm, A—A: 20 ppm, V—V: 50 ppm, O—<C: 100 ppm.
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Fig. 2. Continued

Table 4. Growth inhibition of different solvent fractions on various microbial stains

Microorganism” 2

Plant Solvent 1 ) 3 7 S 5 5 p 9 10 SS
Terminalia CHCL, 20% 18 30 19 15 15 15 18 15 16 0.3
chebula EtoAC 25 25 32 25 23 24 25 26 18 24 1.8
D) BuOH 20 20 25 20 22 25 24 25 15 26 0.3
Water 20 20 20 15 20 15 13 25 18 16 0.6

Rosa CHCl, 11 10 13 10 10 12 13 12 11 10 0.2
laevaigate EtoAC 20 18 22 16 18 17 20 15 17 13 0.5
F42h BuOH 12 13 13 15 15 12 17 10 15 15 1.1
Water 10 14 12 15 15 15 11 10 10 12 1.2

Caesalpinia CHCl; 10 20 18 9 12 18 22 A - - 0.3
sappan L. EtoAC 33 35 38 37 35 37 30 25 35 24 0.7
@5 BuOH 12 18 15 15 25 16 23 - 10 - 0.2
Water 10 10 10 9 10 8 10 - - - 0.3

Myristica CHCl, - 20 20 - 20 10 20 22 - 13 0.6
fragrans EtoAC - 12 15 - - 15 - - 12 10 0.6
EF7) BuOH 12 11 13 - - 10 - 11 12 12 0.7
Water - 12 10 - 10 15 - 12 - 11 0.2

See Table 2, 2’mg of soluble solid content of extract/disc, ”Clear zone diameter (mm), "No inhibition.
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