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ABSTRACT — Irradiated and non-irradiated Korean medicinal herbs were extracted by water
and 70% ethanol. Antimicrobial activity of these extracts were investigated against selected food
hygiene microoganisms. The ethanol extracts of the non-irradiated Agrimonia pilosa ledebour
Japonica Nakai, Curcuma longa Linne and Angelica gigas Nakai were completely inhibited on
four species of bacteria, such as Vibrio parahaemolyticus, Clostridium perfringenes, Bacillus sub-
tilis and Staphylococcus aureus. Also, above four strains did not have antibacterial activity in
the water-ethanol mixtures. Futhermore, the ethanol extracts of the non-irradiated Agrimonia
pilosa ledebour Japonica Nakai, Curcuma Iedoaria Roscoe, Curcuma longa Linne and Scu-
tellaria baikalensis George were shown inhibitory effects against Aspergillus flavus and Pen-
icillium islandicum. And the water extract of Scutellaria baikalensis George was the same effect
to these molds. Essentially the same results were observed when samples irradiated at a dose of

10 kGy.
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Table 1. List of Korean medicinal herbs used for antimicrobial activity

Herbs Abbreviation Korean name Part used

Aconitum jaluense Komarov Acj 2Q root
Agrimonia pilosa ledebour japonica Nakai Agp Algtz whole plant
Alisma plantago Linne vor. paruiflorum Torr Alp AL root
Angelica gigas Nakai Ang el root
Astragalus membronaceus Bunge Asm 7] root
Atractylodes japonica(Koidz) Kitag Ay Wl 2 root & stem
Curcuma ledoaria Roscoe Ci 2= root & stem
Curcuma longa Linne Cl & root & stem
Ephedra sinica Stapf Es w}3k whole plant
Gynura japonica Makino Gj Az root
Ligusticum jeholense Kitag Lj AT root
Paeonia japonica Miyabe Pj Zhek root

Panax ginseng C.A. Meyer Pg F M) tail root
Scirpus maritimus Linne Sm e root
Scrophularia oldhami So HAF root
Scutellaria baikalensis George Sb kag=3 root

Alzo| ZH, 2ol AL

g Fekge] ¥EE HIZFA(nylon 15 um/po-
lyethylene 100 um, S5 4.7 g/m’/24 hrs, AFAF e 22.
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g 25 kGyo] HMFEZ 10 kGyd] F FHA%ES x5
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Table 2. Antibacterial activity of Korean medicinal herb extracts
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o] ek 4] 352 dhkahell ekl 24 B H1ZAN
& ethanol ©= % Zo] EYPFEE] w5 Uz
$£2& 0-1.0%(interval conc.: 0.1%)2, FAT 0~3.0%
(interval conc.: 0.5%)% 2alste] AL H4LS A3
£ % (minimum inhibitory concentration, MIC)2 ZA}SIH T}
Zob ZALE ethanol B555E F A8 x MIC glo]
04~072, 78 0307, FdE= 15-30 olale g 7zt
Ueht &3¢ sy 2ot 7 S8k ol HlzA}
d FZ8o)| v|s| M8tE7} V. parahaemolyticus, C. per-
fringenes 2 S. aureusol|¥, &Fo| V. parahaemolyticus}
S. aureusA A, GA7} C. perfringenesol| A a8 o] Z7}
SR xIwE 11 abol= 719] giith(Table 3).

E o ethanol?] EFFEE(1:1, vl e =
AVt A= Table 49} 2t} Z4zhe) 37t ExolA 279
EFFEETO] S aureusoll X MIC gro] 3022 Yeht 3
TEAe) e 1 o A B vizAte EREFEE
e APERE e Seae] Yepia sto} &

i3

MO

i)
LS <)

R En” Vi Cl St Ps Ec Sal
Herbs' S

we E w E W E w E w E w E w E w E
Acj + + + + ++ ++ + + + + + + +
Agp + + - - - - + + + + + +
Alp + + + + + + + + + + +
Ang + + ++ ++ ++ ++ ++ + + + + + +
Asm + + ++ ++ ++ ++ ++ ++ + ++ + + + + + +
Atj + + ++ + + w + + ++ + + + + + +
Ci + + + ++ + ++ + ++ + + + + + + +
Cl + + + - + - + - - + + + + + +
Es + + + + + w + w w + + + + + +
Gj + + + + + ++ + ++ ++ ++ + + + + + +
Lj + + + + + + + + + + + + + +
Pj + + + ++ + + + + + + + + + +
Pg + + + + + + + ++ + + + + + + +
Sm + + + + + ++ + ++ + + + + + + +
So + + ++ + + + + + + + + + + + +
Sb + + + + + + + + + ++ + + + +

“See Table 1.

YEn, Enterobacter aerogenes; Vi, Vibrio parahaemolyticus; Cl, Clostridium perfringenes, Ba, Bacillus subtilis; St, Staphylococcus

aureus; Ps, Pseudomonas aeruginosa; Ec, Escherichia coli; Sal, Salmonella typhimurium.

W, water extract; E, 70% ethanol extract.

d’-, No growth; +, growth; ++, strong; w, weak. Bacteria were incubated on optimal conditions for 24 hrs.
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Table 3. Minimum inhibitory concentration(%)” of the 70%-ethanol extract of Korean medicinal herbs

. V. parahaemolyticus C. perfringenes B. subtilis S. aureus
Herbs
Control 10 kGy Control 10 kGy Control 10 kGy Control 10 kGy
Agp 0.6 0.5 0.6 0.4 0.7 0.7 0.6 0.5
Cl 0.4 0.3 0.3 03 0.3 0.3 0.4 0.3
Es 25 >3.0° 2.0 15 30 >3.0 15 15

“MIC means the mixture extract concentration(%) level of no growth after cultured at plate medium for 24 hours.
YAgp, Agrimonia pilosa ledebour japonica Nakai; Cl, Curcuma longa Linne; Es, Ephedra sinica Stapf.
9Means that the tested bacteria were not inhibited with those concentrations.

Table 4. Minimum inhibitory concentration(%) of mixture” extracts of Korean medicinal herbs

V. parahaemolyticus C. perfringenes B. subtilis S. aureus
Herbs”
Control 10 kGy Control 10 kGy Control 10 kGy Control 10 kGy
Agp >1.0” >1.0 >1.0 >1.0 >1.0 >1.0 >1.0 >1.0
Cl >1.0 >1.0 >1.0 >1.0 >1.0 >1.0 >1.0 >1.0
Es >3.0 >3.0 >3.0 >3.0 >3.0 >3.0 3.0 3.0

“Mixtures were prepared by mixing the same weight of 70% ethanol and water extract, respectably.
*9See footnote of Table 3.

opa)e] GFEA] EAL ethanol FEE) theF A8 Table 5. Inhibition zone diameter of Korean medicinal herb
9lom 3 ol E o|ite| Eojolrt 7 gL A= extracts against Aspergillus flavus and Penicillium
AL 223 5 9ok oldF ABZ A 7hebd 2} 2 islandicum Unit: Inhibition zone diameter(mm)
H|ZALE Bteka) BEHolae] 7@ ethanol BHEF Herbs” A. flavus P. islandicum
Eoj vt B4o] Uelton Zuld AR 7 3582 w E w E
3 &%/‘401]—‘“— Qgke w7 Gt Acj 0 0 0 0
20| ZFolo tgl v]|ZAME ek & 9 ethanol & Agp 0 15.0 0 13.0
‘%‘E‘)ﬂ*i colonye] HAcz A ¥ FFy Ed= Alp 0 0 0 0
Table 58} 2}, M8z, €3, % 2 3T ethanol 33 Ang 0 0 0 0
Bo) M= A flavuse} P. islandicumdl] &l 84 ol e} Asm 0 0 0 0
a1 ZAHTE tEid grgAel A #ael £ & Ay 0 0 0 0
Z2o] Zolo] thsjxE F2oA At Aot B ci 0 85 0 o0
ol ethanol FZEolME Fwaol vehi it ¢l 0 17.0 0 100
Table 6& B 840] et 47| gebalel ukal ZAbg o ; : . 5
Z=z20] A flavus9) P. islandicum?) Z219) w12 Ela=s L; 0 0 0 0
A9 B Aot} A. flavusE BE9) ethanol FFEN &7 P 0 0 0 0
o} B 9 ethanol F&EA, P. islandicume E-Z°| Pg 0 0 0 0
ethanol FZEol|A zzt 05% F7HRE F4o] HAHIU Sm 0 0 0 0
E} e o] 5 ZALE 32 EoIMe] S REL R So 0 0 0 0
227 xjo]7} giled, wik B 2R Aade ¢ Sb 8.5 10.0 8.5 9.0
fﬂ A. flavus$t P. islandicum®] ZAo1Al &= AKAAH The mold was incubated on potato dextrose agar medium for
AAF A E o] A AFEo] 2 FEo] gl FF 3 days.
olo] AFAdl= 1 BTE B3 AU FEWY S gzl *"See footnote of Table 1.
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Table 6. Inhibitory effect of Korean medicinal herb extracts against Aspergillus flavus and Penicillium islandicum
Unit: Colony diameter(mm)

A. flavus P. islandicum
Herbs® Extracts Conc.(%)
Control 10 kGy Control 10 kGy

Control 20 20 6 6

Agp 70%-Ethanol 0.5 22 20 7 7

1.0 20 20 6 6

15 18 18 6 6

2.0 16 15 5.5 S

Ci 70%-Ethanol 0.5 25 26 8 7

1.0 25 24 8 7

1.5 20 22 7 6

2.0 18 20 6 55

Cl 70%-Ethanol 0.5 16 17 5.5 5

1.0 14 15 4 5

1.5 12 12 4 5

20 10 10 4 4

Sb Water 0.5 19 18 6 7

1.0 17 15 6 6

1.5 15 14 6 6

2.0 14 14 6 5

70%-Ethanol 0.5 17 19 6 7

1.0 16 18 S 6

1.5 16 18 4 5

2.0 16 16 3 3

¥See footnote of Table 1.
T 5 AU B EVE US| Morus alba)E FEE A AR o 2EEANH YFEHE T2 wolAY
A R IAE 2t AspergillusS} Penicilium ¢5-] 3 < 2%E YERA 1 grdde AFFET A
TEAEE B83lon] £3 flavonoidse] 729 &7 A oM of A3} A Metx, &7, 949, 33 2 23
ste] B 2 $R3H47170] e B Qo S 4 FBY 2Ao] EAGAY Pop TAR
2 Aol vehd HubAQ A2 n|YEL FEof ue} ol FEE AL olF Y AP 1) gk

3229

HEALEE v Eel D Hubd 24 D 12X kRl o) 70% ethanol BE 2 E9be) T2 2o)A
9] FREEE ZAR At ST 2t B2 ekl 3 Mgt (Agrimonia pilosa ledebour japonica
Nakai), &&(Curcuma longa Linne) R 27 (Angelica gigas Nakai)?] 70% ethanol Z%Zo] Vibrio
parahaemolyticus, Clostridium perfringenes, Bacillus subtilis 2 Staphylococcus aureus #3529 Z2]
& @uel Asod ERFREAGS PRLYE Ui G 53 a4 das gR
(Curcuma ledoaria Roscoe), &3 % =(Scutellaria baikalensis George)2] 70% ethanol 2&2o
Aspergillus flavus 9} Penicillium lslandzcum«] FYE dAFRon 53], 3 B 2Z22M 5 o]

o} U

Folo] T4% AAM3ATE 10 kGyo] vk ZANE 2t 3280 Y@ Aol o}Fa Q3RS n)x|x] Yk},
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