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Anitimicrobial Effects of Zanthoxylum schinifolium Extracts against
Multi-drug Resistant Acinetobacter baumannii

Keyong-ho Lee "and Ki-hyeong Rhee™™

'Kolon Life Science Inc., Yongin-city, 449-797 Korea
*College of Industrial Sciences, Kongju National University, Yesan 340-702, Korea

Abstract — The aim of this study was to investigate the possible utilization of Zanthoxylum schinifolium as a source of anti-
microbial agents. The antimicrobial effects of Zanthoxylum schinifolium extracts were investigated against Acinetobacter bau-
mannii, which is a multi-drug resistant pathogen, and 5 other pathogenic microorganisms. The hexane extract of Zanthoxylum
schinifolium was more effective than the ethyl acetate, n-butanol and methanol extracts which were active against Acinetobacter
baumannii 25, with minimum inhibitory concentrations(MIC) ranging from 0.8 mg/ml to 1.6 mg/ml. Tetracycline had no effect
on Acinetobacter baumanniii. The hexane extract was highly active against Candida albicans ITFO 6258, with an MIC of 1.5
mg/ml. In contrast, the ethyl acetate, n-butanol and methanol extracts showed no activity against the 5 pathogenic micro-
organisms. Furthermore, a combination of hexane extract and ethyl acetate extract was significantly more active against the 5
Acinetobacter baumannii strains than n-butanol and methanol. These results suggest that Zanthoxylum schinifolium extracts
have great potential as antimicrobial compounds against multi-drug resistant pathogens, and further studies are warranted.

Key words — Zanthoxylum schinifolium, Acinetobacter baumannii, mult-drug resistant
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Fig. 1. Antimicrobial activity of hexane, ethylacetate, n-butanol and tetracycline ext. of Zanthoxylum schinifolium against A.

baumanni and other pathogen

(A) Extracts of Zanthoxylum Schinifoliume against A. baumanni [1: Hexane ft., 2: ethylacetate fr., 3: n-butanol fr., 4: tetracycline, 5:
control (only DMSO)], (B) Extracts of Zanthoxylum Schinifoliume against pathogen(Bacillus subtilis IAM 1064) [1: Hexane ft., plus
ethylacetate fr., 2: hexane fr., 3: ethylacetate fi., 4: n-butanol fr., 5: tetracycline, 6: control (only DMSO)].



338

polypeptone, 5 g NaCl, 10 g meat extract, 10 g agar, % ¥
<= 1,000 ml, pH 7.0)8]1 X Bacillus subtilis IAM 1069,
Micrococcus luteus JCM 1464, Streptomyces murinus JCM
43339] tisl] AR8-51%12™, Sabouraud medium(Polypeptone
5.0 g, Glucose 30.0 g, Agar 11.0g, /5 1,000 ml, pH
7.0 A= Candida albicans TFO 62581, Yeast-starch
medium(Yeast extract 2.0 g, Soluble starch 10.0g, Agar
10.0 g A= Aspergillus niger ATCC 964201 A3} T}
ME FEE B B Aol He HaAd T
(MIC)Z"d-2 NCCLSS] %F3le s o=z AAse]
o} Z}zpe] FZEES 100 mgmlelA 0.5 mgm7HA] 7+
7t AFEERT 1) & TR Theo] st & 50°C
3l S48 vl 107]9] 7 FEEE wheolxl A
9:19] HIEE AlFdeA 2 4 & 52 HA
C 22 Foll 35-37°Ce] w1l wel 30-45%7k
53¢ ool AHgsiATh. FEe AFHTE 5
CFUmIE B 5 9 9] o] & wixye 3
3 & 35°CollA 48A17F vilsiTt. 2 = duplication

Table I. Minimal inhibitory concentration(MIC) of organic

Kor. J. Pharmacogn.

T

O —
1Te 1

sted BTt vt § St o] A
Aed HArehs

ethylacetate fr.2] W& QW2 50:50(wt/wt)2] ¥]&=2 &5

ato] ARg-sit.

EAEM - nE ZH7Le 33 o]Af wkE A3t A
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g g a3
A. baumannii o gt A= FEE9| F LKz

EN - F2ASA S EE gt AP A FEEANA 3F
9] A. baumannii 5, 15, 259 ™3l hexane fr.ollA 1.6+0.5,
=2 FgFdAHs EYon
baumannii 30, 4591 th3]
1.6+0.3 mg/mle] Mw A 73 FFEA L BI) o]

1.6£04, 0.8£0.2mg/mle] =
ethylacetate fr.oll 4] 2%2] 4.

tetracycline®] A& AA T ¥ 9(25£0.1 mg/ml - >

solvents extract toward multi-drug resistant 4. baumannii

Tetracycline

Minimal Inhibitory Concentration(mg/ml)

Test organisms

(mg/ml) Hexane fr. EtOAC” fr. n-Butanol fr. Methanol fr. DMSO
A. baumannii 5" >100+1.27 1.6+0.5 12.5+0.2 25+0.5 25+0.3 >100+1.3
A. baumannii 15 >100+1.4 1.6+0.4 12.5+0.6 25+0.5 50+1.5 >100+1.5
A. baumannii 25 25+0.1 0.8+0.2 25+0.1 12.5+0.2 50+0.4 >100+1.2
A. baumannii 30 25+0.1 5.0+0.1 1.6+0.3 12.5+0.3 12.5+1.1 >100+0.5
A. baumannii 45 50+0.2 5.0£0.3 1.6£0.2 50+0.4 12.5+0.5 >100+0.5

YRandom isolated at shown to among the similar clear zones(data not shown) of each parts.
“Results are means of three determinations and are expressed as mg/ml. we adjust volume for each drug that used methanol,

n-Butanol, hexane or EtOAc ext.
3)Ethylacetate.

Table I1. Minimal inhibitory concentration(MIC) of organic solvents extract toward various pathogenic microorganisms

. Tetracycline Minimal Inhibitory Concentration(mg/ml)
Test organisms %
(mg/ml) Hexane ft. EtOAc” fr. n-Butanol fr. Methanol fr. DMSO
Bacillus subtilis 50+1.1" 12.5+0.2 12.5+0.3 25+1.1 25+1.5 >100+1.1
IAM 1069
Micrococes luteus >10+1.3 12.5+0.2 25+0.1 50+1.5 25+0.7 >100<£1.5
JCM 1464
Streptomyces murinus 25+0.5 25+0.1 12.5+0.2 50+0.7 25+1.4 >100+0.1
JCM 4333
Candida albicans 25+40.7 1.620.1 50+0.5 >100+1.7 50+0.3 >100+£1.1
IFO 6258
Aspergillus niger 50+0.4 5.0£0.4 >100=£1.1 >100£1.5 50+0.2 >100+0.7
ATCC 9642

1 -
'Results are means of three determinations and are expressed as mg/ml; we

n-Butanol, hexane or EtOAc ext.
?Ethylacetate.

adjust volume for each drug that used methanol,

MICZ ZAA 33Tl T3 hexane fr. 2}t
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Table III. Minimal inhibitory concentration(MIC) of hexane fr. plus EtOAc fr. toward multi-drug resistant 4. baumannii

Minimal Inhibitory Concentration(mg/ml)

Test organisms Tetracycline Hexane fr. plus )

(mg/ml) FiOAc fi. Hexane fr.  EtOAc”™ fr. n-Butanol fr. Methanol fr. DMSO
A. baumannii 5" >100+1.1 0.8+0.2 12.5+0.3 1.6+0.3 25+1.1 50+0.8 >100+1.5
A. baumannii 15 >100+0.7 1.6+0.1 12.5+0.2 12.5£1.2 12.5+0.2 >100+1.2 >100£1.2
A. baumannii 25 50+0.1 1.6+£0.4 1.6£0.1 25+1.6 12.5+0.3 50+1.2 >100+0.7
A. baumannii 30 50+0.2 0.840.3 0.8+0.4 25+0.9 50+0.7 50+0.9 >100+0.5
A. baumannii 45 >100+1.1 1.6£0.2 5.0£0.1 25+1.6 50+0.6 25+0.5 >100+0.6

YRandom isolated at shown to among the similar clear zones(data not shown) of each parts. Results are means of three
determmatlons and are expressed as mg/ml; we adjust volume for each drug that used methanol, #-Butanol, hexane or EtOAc ext.

Ethylacetate

100+£1.2 mg/ml)} B3] & W 4. baumannii 1 B H
o] FgarEHS zh= Zlog Ak a2y p-butanol
fr.7} methanol fr.ol A= 5E(S5, 15, 25, 30, 45)¢] A
baumannii | 3l HA2AYLA S FE HL(12.5£0.5 mg/ml
- 50+0.2 mg/ml) .= H|w A kgt o] =AU
(Table D).

HAMMZ| CHgt &= FESo| EFEE - HAD Al
w7 Zlatol] ek HAWSA S S SHZE 7 hexane fr.ol
W&+ Candida albicans TFO 62582} Aspergillus niger ATCC
9642 717} 1.6:0.1 mg/ml, 5.040.4 mg/mlz W& oA
= 2] S-S Aslste] BA=ATE. Bacillus subtilis IAM
1069, Micrococcus luteus JCM 1464, Streptomyces murinus
JCM 4333¢l] gt hexane fr.0] &= 7H2F 12.540.2,
12.540.2, 25+0.1 mg/ml & YERNSIT}. Ethylacetate fr.ofA]
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gk FAEAE AT T JATK(Table ).

A. baumanniioll CHEt &= FEEo| HER
2SI - 552 A baumanniidl] S N2FE
S¥el o a3E dopry] Q8| HlwE 2o
EPt hexane fr.3} ethylacetate fr2 ARE-SISITE
baumannii 5, 309 3t H2ASA 5 =3
08502 mgmlz 73 GRS Uepgon, 359 4
baumannii 15, 25, 45 EHU} 2SN e A AT
1.6£0.1 mg/mlZ =2 T84S YRS olol] v p-
butanol fr} methanolﬂ]/\it 12.5+0.2 mg/mielx] >100+1.2
mg/mlE Table I3} AR A= YeEpHUTE tix A=
A<l tetracycline2 50+0.1 mg/mlol Al >100+£1.1 mg/ml=
S Frd/dS UERHRITK(Table 1)
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