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Abstract

To develap natural food preservatives, ethanol and water extracts were prepared from the voung leaves,
peels and seeds of chopi (Zanthoxylum piperitum A P.DC.} and minchopi (Zanthoxylurn piperitum A P.
DC. var.), and antimicrobial activities were examined against 10 microorganisms consisting ol food
borne pathogens, [ood poisioning microorganisms, and food-related bacteria and ycasts. As for mesl
bacteria, the antimicrobial aclivities were observed in all the water and ethanol exiracts from leaves
and peels, but not seeds against most bacteria. However, they were not shown in yeast and a lacilic
acid bacteria. Also, elhanol extract had the higher antimicrobial activity than water extract, and the
activity was more powerful in leaves than peels. In particular, minimum inhibitory concentration (MIC)
for Bacillus cereus was as low as 0.25 mg/ml.. The antimicrobial effect was not found in such micro—
organisms as lactic bacteria and yeasts, up to in the concentlration of 1.5 mg/mL. Growth of Bacillus
cereus was completely inhibited 6 hr after the addition of 0.5 mg/mL of ethanol extract to the logarithmic
phase. Antimicrobial activity of the ethanol extract was stable by the heating at 121°C for 15 min and
was not alfected by pH.

Key words: chopi (Zanthoxylum piperitum AP, DC), minchopi (Zanthoxyium piperium AP, DC. var.),
antimicrobial activity, minimum nhibilory concentration (MIC)
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Table 1. Lisi of microorganisms used

Gram positive Baciflus cereus ATCC 27348
N Len]a SMYE Baeidlus subtilis ATCC 9372
ac Staphylococous aureus ATCC 13301

ATCC 15489
ATCC 14028

Escherichia colt

Salmonella typhimurium
Pseudomonas fluorescens ATCC 11250
Lactobacilfus plantarum ATCC 8014
Leuconostoc mesenferoides TR0 12060
Saccharomyces cerevtsige [IFQ 1950
Honsemla anomcla KLCCM 11473

Gram negative
hacteria

Lactic acid
bacteria

Yeast

(Buchy RE 121, Switzerland) & 50°C 24«4 et
Halo] @2 Az 2252 B ad Fr 2 EA 5k

gt

2 RS
s, th| Bk 3 LE shabe] BOE o2 03 3
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£ A 2ol Bk 5 n=A SmAA 25 TEE
G & o] AbEshac)
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Table 2. Antimicrobial activities of waler and ethanol extracts from chaopi and minchopi

Clear zone on plate {mm)

Strains Water extract!(36 meg/disc) Ethanol exiract™(36 mg/dsc)

CL Cp Cs ML MP M3 CL CP C5 ML MP MS
B. cereus 12 I 12 11 - 17 14 - 16 14 -
B. subtilis 12 13 - 12 12 - i8 15 E 15 13 -
5. aureus 12 12 - 13 12 - 20 14 - 17 14 -
E. col 14 13 - 13 12 - 18 15 - 18 15 -
S typhimurium 11 10 - 12 12 - 13 4 E 16 i4 -
P. fluorescens 13 12 - 1l 11 - 17 14 - 16 13 -
L. planfarum - - - - - - - - - - - -
L. mesenterojdes - - - - - - - - - - - -

5. cerevisiae
H. agnomala

])CL, leaves of Chopi. CP, peels of Chopi; CS,
of Minchopi.
Mot detected.

seeds of Chopi; ML, leaves of Minchopi, MP, peels of Minchopi; MS, seeds
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Table 3. Minimum inhibitory concenlration of ethancl extracls from chopi against several microorganisms

1

Concentration of the elthanol extracts (mg/ml.}

Strains Seunplesgj

0.25

MIC {mg/mL)
0.5 1 1o

B cereus CL
CP
s

+ 1

- - - 0.23
— - 0.2
+ + +

B. subtihs CL
CP
C5

Pl ke

- - - 0.5
- - - 05

-+ . - —

S aureus CL
cp
CSs

- |+
+ |+

o
T

- - - 0.5

E. coli CL
CP
CS

S wphimurium CL
Ccp
CS

[+t
++ |+t

+|+
+
!

+
+ H

=+ |
| 5o

P. fluorescens CL
cP
Cs

f
—
3]

L. plantarum CL
cP

4 |

£
T

CS +
L. mesenieroides CL +
Cp -
C5 +

5 cerevisiae CL +
Cp +
CS +

O o] S S R

+
R e o B o B e R =

H. anomnia CL +
CP +
C5 +

+ 4+

i‘+
\
i e R o
\

Mo growth: I, uncerlain in growth; —, no growih,

Abb] cviation are the same as in Table 2.
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Table 4. Minimum inhibitory concentration of ethanol extracts from minchopi against several microorgamsms”

Concentration of the ethanol extracts {mg/mL)

' b
Strams Samples o 005 08 1 s MIC (mg/mL}
B. cereus ML + - - — — 0.25

MP + — — — - 025
MS + + + + + -
B subtijis ML + - — - - 0.25
MP + + - - - 05
MS + + + + -
S aureus ML -+ -+ — — - 05
MP + + + — — 1.0
MS + -~ + + + _
E. coli M + — + s _ 15
MP =+ + + + - 1.5
MS + + -+ + + —
S tvphimurium ML + + + + - 15
MP + + -+ + - 15
MS - + + + - -
P. fluorescens ML + -+ + + _ 15
MP + + + + - 15
MS + + + + +
L. plantarum ML + “ + + - —
MP + + + + + -
M3 + + + + + —
L. mesenteroides ML - + + -} + -
MP + + + + ¥ —
MS + + + - + -
5. cerevisiae ML + + -+ + + -
MP + + - + + -
MS + - + + + —
H. anomala ML + + + + + -
MP — + + . — _
M3 + + + + - -
1)+, growth; =, uncertain in growth; —, no growth,

“ Ahbrevialion are the same as in Table 2.

10— — 10
—— —-—
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= = . = = = ./-\
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Fig. 1. Effect of growth inhibition by the various con— TFig. 2. Growth inhibition of Bacillus cereus by the various
centration of ethanol extract from chopi on Bacillus concentralion of ethanol extract added to log—
cereus. phase.
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Table & Lffcct af heat treatmeni on the growth inhibilory
activily of ethanol extract” from chopi for B.
cereus and E. coli

Clear zone on plate (mm) (3.6 mg/disc)

Strains Heating temperature (°C)
60 7 & 50 100 121

B ocereus 140 145 140 145 145 140 140 140
E. colt 138 13.0 135 135 130 135 135 130

PEihanal extract was heated at 50~ 100°C for 60 mn and
healed at 121°C for 15 min

Control

Table 6. Elfect of pH lreatment on the growth inhibilory
aclivity of ethunol cxtract” from chop: [or B.
cereus and F coli

Clear sone on plate (mum) (36 mg/disc)

Strains pH
Conirol —
3 5 7 a9 11 13

B, cereus 140 140 14.0 140 140 140 145 140
E. coli 140 145 145 145 145 140 140 140

YEthanol extract was adjusted 1o pH 113 for 60 mn at
reom lemperature
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