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The Screening of Antibiotics Resistance Inhibition of Herb
Drugs entered in Korean Official Formulary (II) — Resistance Inhibition of
36 Essential Oils

Dongmyeong Kim, Kyung Hee Heo, Kyung Ho Moon and Chung Kyu Lee*
Department of Pharmacy, Kyungsung University, Busan 608-736, Korea

Abstract — Thirty six essential oils from herb drugs entered in Korean official formulary, which are frequently used in oriental
region, were tested for antibiotic resistance inhibition. When the oils were combined with ampicillin (Am) or amoxicillin (Amx)
they showed significant inhibitory effects on the growth of multi-drug resistant Staphylococcus aureus SA2 in considerably low
concentration. The most effective combinations were oils from Acanthopanacis Cortex (0.49 pig/mL) with Am and Cnidii Rhi-
zoma and Lonicerae Flos (2.77 and 2.79 pg/mL, respectively) with Amx as shown in minimum resistance inhibitory con-
centrations.

Key words — essential oil, aromatic herb drug, Acanthopanacis Cortex, Cnidii Rhizoma, Lonicerae Flos, antibiotic-resistance,
resistance inhibition, ampicillin, amoxicillin, Staphylococcus aureus SA2.
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Table 1. List of 36 used herbs and production of essential
oil by steam distillation.

Amount Amount
Origin of oil use%u' , of  Vield®%)
(g product(g)
Acanthopanacis Cortex 400 0.327 0.0818
‘9_7]_5—4KP1X
Acori graminei Rhizoma 500 1.088 0.2176
HgEiT
Angelicae dahuricae Radix 540 0.983 0.1820
BHZ]KPIX
Gl
Araliae continentalis Radix 550 0.360 0.0655
= gKPIX
Artemisiae iwayomogii Herba 300 0.458 0.1527
Fel N
Benzoinum ¢F2] X 550 0.119 0.0216
Bup]euri Radix A]EKPIX 500 0.236 0.0472
Carpesii Fructus 3t&"" 400 0.785  0.1963
Carthami Flos Z-38}<"™ 300 0.334 0.1113
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Table 1. Continued.

. . . Amount Amount .
Origin of oil used(g) of ’ Yield(%)
product(g)

Citri unshius Pericarpium 540 0.130 0.0241
ﬁ E—qKPIX
Cnidii Rhizoma 2" 500 1256 02512
Dictamni Cortex 24 *PX 550 0.588 0.1070
Dolichoris Semen ¥ EKPX 550 0.405 0.0736
Eucommiae Cortex F2<F% 550 0.282 0.0513
Evodiae Fructus Q5" 550 0.341  0.0620
Gentianae scabrae Radix et 540 0.501 0.0928
Rhizoma &g~
Helenii Radix £ 530 0.391 0.0738
Illicii verii Fructus 550 5.780 1.0509
278 P
Lonicerae Flos 223} 250 0.334 0.1336
Lysimachiae foenum-graeci 300 0.070 0.0233
Herba 953"
Meliae Cortex 2.#3]*"™ 450 0.596  0.1324
Moutan Cortex =-g+s] <X 577 2480 04314
Mume Fructus .1 *"™ 550 0.420 0.0764
Paconiae Radix ZFeF<P™ 550 0.440 0.0800
Peucedani Radix &18}=KHP 550 0.422 0.0767
Phlomidis Radix &&eH<™ 550 0415 0.0755
Poncirii Fructus Immaturus 577 0.474 0.0821
X] /é] KPIX
Rehmaniae Radix Preparata 550 0.118 0.0211
222 P
Rhei Radix et Rhizoma 560 0.092 0.0164
EH E-g_KPIX
Schizonepetae Spica 7§~ 350 3.723 1.0637
Scrophulariae Radix &A™ 550 0.734 0.1335
Trichosanthes Semen 550 0.160 0.0291
B
Veratri Rhizoma et Radix 550 0.267 0.0485
of 2
Xanthii Fructus o] AP 550 0.113 0.0205
Zanthoxyli Fructus 2F*"™ 550 6.780 1.2327

KPIX

The Korean Pharmacopoeia, Ninth ed., Part 2 (Reference 19).
" The Korean Herbal Pharmacopoeia, 2007 (Reference 20).
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Table 119l WeRd vle} 7ro] Q71 (Acanthopanacis Cortex) Table I1. Continued.

= H]%é—l‘ 15%—‘0’] Ag %E_Q_E—?—Ei T’E—E]?l‘ Zé'ﬂ’7]' -%]—/—tlg‘}_?l Treatment Conc. of oil Growth %
125 pg/mLe] F=oA Amzt H-42 u WAwe 49 reatments (ugmL)  with Am
gHds] AAITHE & 7 ATk ol F T PR W Dictamni Cortex 500 0
o 3} AFEME AP B FEOL, o H9l 7 P o
o 2= fFojdo] Akl wtEo] o]58 o= X} L
~ Dolichoris Semen 500 100
AR vlae) ohE A A Amxe} H-EE A5 250 100
o] as HESVI|Z 9k 125 100
Eucommiae Cortex 500 0
250 0
Table II. Growth inhibition of essential oils from 36 herb ) 125 50
drugs combined with ampicillin(Am)]) on antibiotic resistant Evodiae Fructus 500 0
S. aureus SA2” in solid medium. 250 0
Conc. of oil Growth % 125 50
Treatments ( g/ mL) with Amo Gentianae scabrae Radix et 500 0
- 5 i Rhizoma 250 0
Acanthopanacis Cortex 500 0 125 100
f;g 8 Helenii Radix” 500 0
250 0
Acori graminei Rhizoma 500 0 125 0
250 0 Illicii verii Fructus 500 0
125 5 250 0
Anethi Fructus 500 0 125 50
250 0 Lonicerae Flos” 500 0
125 25 250 0
Angelicae dahuricae Radix” 500 0 125 0
250 0 Lysimachiae foenum-graeci 500 0
125 0 Herba 250 50
Araliae continentalis Radix 500 0 125 100
250 50 Meliae Cortex” 500 0
125 100 250 0
Artemisiae iwayomogii Herba”’ 500 0 125 0
250 0 Moutan Cortex 500 0
125 0 250 0
Benzoinum 500 0 125 100
250 0 Mume Fructus 500 0
125 50 250 0
. . 125 50
Bupleuri Radix 200 0 Paconiae Radix’’ 500 0
250 0
250 0
125 25 125 0
Carpesii Fructus” 500 0 Peucedani Radix” 500 0
250 0 250 0
125 0 125 0
Carthami Flos 500 100 Phlomidis Radix 500 0
250 100 250 0
125 100 125 100
Citri unshius Pericarpium 500 50 Poncirii Fructus Immaturus’ 500 0
250 100 250 0
125 100 125 0
Cnidii Rhizoma” 500 0 Rehmaniae Radix Preparata 500 0
250 0 250 0

125 0 125 100
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Table II. Continued.

1 o,
Treatments Conc. of oil Growth %

(ng/mL) with Am
Rhei Radix et Rhizoma 500 0
250 0
125 100
Schizonepetae Spica3) 500 0
250 0
125 0
Scrophulariae Radix”’ 500 0
250 0
125 0
Trichosanthes Semen 500 0
250 0
125 100
Veratri Rhizoma et Radix” 500 0
250 0
125 0
Xanthii Fructus 500 5
250 100
125 100
Zanthoxyli Fructus” 500 0
250 0
125 0

Conc. of 'Am: 20 pg/mlL and cell number of ’S. aureus
SA2 10° cell/mL of solid medium.

Samples which showed full inhibition at lowest dose to be
applied for further test.

Table el Wehd A= ko] AdelA 2431 WA
7 oA BHE HAFE 155 A BRE S E Am
2 Amxe HEE A0 3HE Bt W FEoA AF
Eﬁl— Zolt}. EolslA 2719 (Acanthopanacis Cortex)2] 73

< leE ai =91 1 pg/mLollA] Am3 HeE o WA
2] A4S k8] AR Wil thte] BTt 1~15 pg
mLe] %’—Ec’ﬂf\i S oS A RIS UERHIH
3 @7t Ao A Amxet HEE H9oll= 5 ug/mL
7} Eojopt Wdste] A7 A & ATk 2 9

3217l (Artemisiae iwayomogii HerbayS- H| 53+ 9% AJoke]
Afe 10 ugmLe) FEoM Am¥} ¥-82 o 100%2]
Aa=E JepIN s 2719 9 W] (Angelicae dahuricae
Radix)s HIESH 95 Ak A< 5ugmLe] F=4 Amx
oF W82 A W "JZJE S e i g A
LERSCH(Table 1)

oAt} 7+e 1,H/R-] A Ak EE} A al:;gl_i =A38}7]
8te] AH2 FEZ 0.1~18 pg/mLe}t 0.5~13 pg/mLe] ¥
91 WellM WAe S ¢ Al(0%)sts Hase 3
100% 474 522 9 TAZ F3slar 217 Am? Amxe}
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Fig. 1. Inhibition tendencies of oils combined with ampicillin
(Am) on the growth of antibiotic-resistant S. aureus SA2* in
solid medium.

*Cell number: 10° cells/mL of solid medium.
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Fig. 2. Inhibition tendencies of oils combined with amoxicillin
(Amx) on the growth of antibiotic-resistant S. aureus SA2* in
solid medium.

*Cell number: 10°cells/mL of solid medium.
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Table III. Growth inhibition of essential oils from 15 selected oils combined with ampicillin(Am)]) or amoxicillin (Amx)z) on
antibiotic- resistant S. aureus SA2.”

Origin of Oil Conc. of oil Growth % Conc. of oil Growth %
(ng/mL) with Amx (ng/mL) with Amx
Acanthopanacis Cortex 1 0 0.5 100
5 0 1 100
10 0 5 0
15 0 10 0
20 0 15 0
Angelicae dahuricae Radix 1 100 0.5 100
5 100 1 100
10 100 5 0
15 50 10 0
20 0 15 0
Artemisiae iwayomogii Herba 1 100 0.5 100
5 50 1 50
10 0 5 0
15 0 10 0
20 0 15 0
Carpesii Fructus 1 100 0.5 100
5 50 1 50
10 0 5 0
15 0 10 0
20 0 15 0
Cnidii Rhizoma 1 100 0.5 100
5 50 1 50
10 0 5 0
15 0 10 0
20 0 15 0
Helenii Radix 1 100 0.5 100
5 100 1 100
10 50 5 0
15 0 10 0
20 0 15 0
Lonicerae Flos 1 100 0.5 100
5 50 1 100
10 0 5 0
15 0 10 0
20 0 15 0
Meliae Cortex 1 100 0.5 100
5 100 1 100
10 50 5 50
15 0 10 0
20 0 15 0
Paeoniae Radix 1 100 1 100
5 100 5 50
10 50 10 0
15 0 15 0
20 0 15 0
Peucedani Radix 1 100 0.5 100
5 50 1 100
10 0 5 0
15 0 10 0
20 0 15 0
Poncirii Fructus Immaturus 1 100 0.5 100
5 50 1 100
10 0 5 50
15 0 10 0

20 0 15 0
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Table II1. Continued.

75

Origin of Oil Conc. of oil Growth % Conc. of oil Growth %
(ng/mL) with Amx (ng/mL) with Amx

Schizonepetae Spica 1 100 0.5 100
5 50 1 100

10 0 5 50

15 0 10 0

20 0 15 0

Scrophulariae Radix 1 100 0.5 100
5 50 1 100

10 0 5 100

15 0 10 50

20 0 15 0

Veratri Rhizoma et Radix 1 100 0.5 100
5 50 1 100

10 0 5 0

15 0 10 0

20 0 15 0

Zanthxyli Fructus | 100 0.5 100
5 100 1 100

10 50 5 50

15 0 10 0

20 0 15 0

Conc. of 'Am: 20 pg/mL and *Amx: 10 pg/mL and “cell number: 10° cells/mL of solid medium.

Table IV. The minimal resistant inhibitory concentrations
(MRIC's) of the oils combined with ampicillin(Am)l) and
amoxicillin(Amx)” on the growth of antibiotic-resistant S.
aureus SA2.”

Origin of Oil wli\glRiCm wil:;[leiCI:nx
Acanthopanacis Cortex 0.49 3.82
Angelicae dahuricae Radix 17.85 4.50
Artemisiae iwayomogii Herba 12.36 3.88
Carpesii Fructus 12.63 5.08
Cnidii Rhizoma 9.62 2.77
Helenii Radix 14.40 4.78
Lonicerae Flos 8.36 2.79
Meliae Cortex 9.66 5.08
Paeoniae Radix 12.84 10.31
Peucedani Radix 12.17 10.75
Poncirii Fructus Immaturus 12.62 4.90
Schizonepetae Spica 8.38 8.84
Scrophulariae Radix 13.23 7.00
Veratri Rhizoma et Radix 17.00 8.68
Zanthoxyli Fructus 8.50 4.24

Concentrations of 'Am: 20 pg/mL and *Amx: 10 ug/mL and
3cell number: 10° cells/mL. of solid medium.

MRIC, & 37147 2]9] y=00l aF3l= x whH)=E $Hitstd
£ A3 Table Vel YR vhe} 2t Amat H8&E Q&
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HA G xpol & Holal o}, $HHA Amx9} B8 A9l
HAZ3} FL23}(Lonicerae Flos)2] 2.77 & 2.79 FE 2
WFZ (Peucedani Radix)2] 10.75 pg/mLel ©]27]7}A] v
2 et Ml Yelr] 2 a3 Holal Ytk Amd} &
g o7H ARo] HAeE oA LR 3] W FrolA
RS Ho|iL o, oM AES A3 AHE Ko}
I Z37 FOARl AoR dAvkEr

e e

g E
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mLe W WA 2tz A F=°] Am(20 ug/mL)
Amx(10 pg/mL)e} B8 W+ 4L s8] oA st
7 A3 FEE vAA Be (& 100% ) B B
ATk ol Age U A HAFE(MRIC)E
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