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Abstract

Ethanol and hot water extracts were prepared from Lindera obtusiloba Blume (LO) and Zanthoxylum piperitum
DC (ZP) and used to evaluate their antimicrobial activities and thermal stability against six foodbome pathogens
(3 gram-positive and 3 gram-negative bacteria). The antimicrobial activities were assessed using the agar diffusion
method, and the thermal stabilities of extracts were examined after heat treatment at 60, 70, 80, and 100C for
10 min. The zones of inhibition by the LO extract or the ZP extract of the tested microorganisms were in the
range of 21-30 mm and 19-25 mm, respectively, at 100 mg/mL concentrations. The 60% ethanol extract and the
hot water extracts from LO showed the strongest antimicrobial effects against MRSA and Staphylococcus aurues,
respectively. For the extract from ZP, the strongest antimicrobial effect was shown against S. aurues by 60% ethanol,
and the weakest antimicrobial effect was shown against E. coli by the hot water extracts. The ZP extracts showed
that the gram-positive bacteria were more sensitive than gram-negative bacteria. For the thermal stability of the
extracts, the antimicrobial effects stabilized after heat treatment. Overall, the data suggest that the extracts have
a potential for application in various food products for which a natural antimicrobial additive is desired.
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Table 1. Extraction yields of Lindera obtusiloba Blume,
Zanthoxylum piperitum DC

Yield (%)
Solvents
Lindera obtusiloba Blume — Zanthoxylum piperitum DC
60% Ethanol 9.92 21.88
Hot water 9.30 16.86
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Table 2. Disk diffusion of 60% EtOH, hot water extracts from Lindera obtusiloba Blume against foodborne pathogens

Clear zone on plate (mm)l)

Extracts Strains Concentration (mg/mL)
31 625 125 25 50 100
Eccoli O157:H7 14.00” 17.50 19.00 24.00 27.50° 30.00"
Excoli 13.50 18.00 21.00 23.00 25.00° 28.50°
0% EOH Sulmonella typhimurium 15.00 18.50 22,00 24.00 27.00° 30.50™
Staphylococcus aureus 15.00 19.00 21.50 25.00 27.00% 30.50™
MRSA 14.00 18.00 22,00 24.50 26.50" 31.50°
Bacillus cereus 15.00 17.50 21.00 21.00 22.50° 25.001°
E.coli O15TH7 9.50 11.00 1475 17.75 2075 23.50™
Eccoli 9.75 1125 1625 18.50 2050 23.50™
Hot water Salmonella typhinurium 10.00 12.00 17.50 19.00 21.00 24.00"
Staphylococcus aureus 11.00 12.50 16.50 20.00 22.00 25.50°
MRSA 10.00 11.50 14.50 19.50 22,00 25.00™
Bacillus cereus 11.00 1325 15.00 1675 1850 21.00°

Dlsk diameter (8 mm) was included
"Mean * SD of duplicated experiments

P ‘Significance among strains at the same concentration (p<0.05)
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Table 3. Disk diffusion of 60% EtOH, hot water extracts from Zanthoxylum piperitum DC against target strains

Clear zone on plate (mm)”

Extracts Strains Concentration (mg/mL)
31 625 125 25 50 100
Eicoli O157TH7 1050” 11.50 14.00 18.00 21.00 24.00
Ecoli 10.00 1150 14.00 17.00 21.00 23.00
0% BOH Salmonella. typhimurium 1000 12.00 1450 17.00 21.00 24.00
Staphylococcus aureus 10.00 11.50 15.00 18.00 21.00 25.00
MRSA 10.00 12.00 15.00 1750 21.00 23.00
Bacillus cereus 9.00 1150 14.00 18.00 2050 25.00
Eccoli O15T:H7 8.00 8.00° 8.50° 1350 17.50 19.50"
Eccoli 9.50 10.00° 11.00° 1450 17.00 19.00°
ot vater Salmonella typhimurium 9.50 10.00° 1125° 1400 17.00 20.00™
Staphylococcus aureus 9.50 10.50" 12.50° 15.00 1750 22.00°
MRSA 875 10.50° 12.00" 1450 17.00 20.50°
Bucillus cereus 8.00 8.00° 11.00° 14.00 1650 20.00™

D1sk diameter (8 mm) was included
Mean 1 SD of duplicated experiments
Fgignificance among strains at the same concentration (p<0.05)

Table 4. Antimicrobial effects of 60% EtOH, hot water extracts from Lindera obtusiloba Blume against target strains during heat treatment
at various temperature for 10 min

Clear zone on plate (mm)”

Extracts Strains Temperature (C)
Control 60 70 80 100
Ecoli O15THT 25,007 25.00 25.00 24.00 26.00
Ecoli 25.00 25.00 25.00 22.00 25.00
Salmonella typhimurium 25.00 25.00 25.00 24.00 26.50
60% EtOH
Staphylococcus aureus 24.00 24.00 24.00 21.50 24.00
MRSA 24.00 24.00 24.00 23.00 25.50
Bacillus cereus 23.50 24.00 24.00 23.00 24.00
Ecoli O15THT 2125 21.00 21.00 2125 2125
Ecoli 22.00 22.00 22.00 22.00 21.50
Salmonella typhimurium 21.00 20.75 21.00 20.50 20.50
Hot water
Stapliylococcus aureus 22.00 22.00 22.00 22.00 22.00
MRSA 2250 22.00 21.00 21.00 21.00
Bacillus cereus 19.00 18.50 18.50 18.50 18.50

DlSk diameter (8 mm) was included
Mean 1 SD of duplicated experiments
51g111ﬁcance among strains at the same concentration (p<0.05)
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Table 5. Antimicrobial effects of 60% EtOH, hot water extracts from Zanthoxylum piperitum DC against target strains during heat treatment

at various temperature for 10 min

Clear zone on plate (mm)”

Extracts Strains Temperature (C)
Control 60 70 80 100
Ecolf O15T:H7 250" 22.00 22.00 23.50 21.00
Ecoli 20.50 21.00 21.50 22.00 21.50
Salmonella typhimurium 23.00 23.00 22.00 23.00 23.00
60% EtOH
Staphylococcus aureus 22.00 23.00 22.00 21.00 21.00
MRSA 22.00 22.00 22.00 21.50 22.00
Bacillus cereus 23.00 22.00 21.00 22.00 21.00
E.coli O15THT 18.00 17.50 17.50 18.00 18.00
Ecoli 18.00 17.75 17.50 17.50 17.50
Salmonella typhimurium 17.50 17.00 17.50 18.00 18.00
Hot water
Staphylococcus aureus 17.50 18.00 18.00 18.00 18.00
MRSA 17.75 17.75 17.50 17.50 17.50
Bacillus cereus 16.00 16.00 16.00 16.00 16.00

D1$k diameter (8 mm) was included
Mean 1 SD of duplicated experiments
51gmﬁcance among strains at the same concentration (p<0.05)



432 S A F AR5 53] 2] A2l A3Z (2014)

HAE Faf) WRjo] G7AQ] et Edo] i o] om
Hln A Gol| AR HARESZA AHYF $8o
7hsd Zlolz} AlsHTh

Ao 2

2 ERe slsha A7r A9 oste] A7E 4
=

References

1. Won HR, Yun HR (2011) College students’ dietary
behavior for processed foods and the level of perception
on food labeling systems according to the level of
nutrition knowledge in Won Ju province. Korean J
Community Living Sci, 22, 379-393

2. Choi TH (2010) Development of food preservatives using
natural materials. MS thesis Kyungpook National
University, Daegu, Korea

3. Kim YS, Yoo IJ (1995) Antimicrobial effect of natural
and synthetic preservatives against Escherichia coli KFRI

174. Korean J Food Sci An, 15, 127-131

4. Kim SU, Shin JY, Park YM, Chung KM, Lee JH, Kweon
DH (2006) Investigation of antimicrobial activity and
stability of ethanol extracts of Licorice root (Glycyrrhiza
glabra). Korean J Food Sci Technol, 38, 241-248

5. Cha JY, Ha SE, Sim SM, Park JK, Chung YO, Kim
H, Park NB (2008) Antimicrobial effects of ethanol
extracts of Korea endemic herb plants. J Life Sci, 18,
228-233

6. Lee EH, Jang KI, Bae IY, Lee HG (2011) Antibacterial
effects of leek and garlic juice and powder in a mixed
strains system. Korean J Food Sci Technol, 43, 518-523

7. Lee KW (2005) Antibacterial activity of the Zingiberaceae
plant extract against oral microorganisms. Yonsei
University, Seoul Korea, p 11-16

8. Ji WD, Chung MS, Chung HC, Lee SJ, Chung TG (1997)
Antimicrobial Activity and Distilled Components of
Garlic(Allium sativum L.) and Ginger(Zingiber officinale
Roscoe). J Korean Soc Agri Chem Biotechnol, 40,
514-518

9. Choi 1Y, Song YJ, Lee WH (2010) DPPH radical
scavenging effect and antimicrobial activities of some
herbal extracts. Korean J Hort Sci Technol, 28, 871-876

10. Chung KY, Lee SH, Lee YC, Kim JT (2000)

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Antimicrobial activity of Omija(Schizandra chinensis)
extracts. J Korean Soc Food Sci Nutr, 30, 127-132
Jeong EJ, Lee WI, Kim KY (2009) Effects of Schizandra
chinensis extract on the growth of intestinal bacteria
related with obesity, Korean J Food Sci Technol, 41,
673-680

Kim HIJ, Lee JW, Kim YD (2011) Antimicrobial activity
and antioxidant effect of Curcuma longa, Curcuma
aromatica and Crucuma zedoaria. Korean J Food Preserv,
18, 219-225

Choi HS, Kim JS, Jang DS, Yu YB, Kim YC, Lee JS
(2005) Antibacterial activities of Galla rhois extracts
against fish pathogenic bacteria. J Fish Pthol, 18, 239-245
Kim KD, Min JH, Jo JE, Na MK (2006) Studies on
the antimicrobial effect of herbal extracts. J Korean Soc
Cosmet, 23, 75-83

Park UY, Kim YM, Kim SH, Chang DS (1995)
Investigation of optimum extracting condition and
antimicrobial activity of the extract from the root bark
of Morus alba. ] Food Hyg Safety, 10, 139-145
Jang JK, Han JY (2002) The antioxidant ability of grape
seed extracts. Korean J Food Sci Technol, 34, 524-528
Kim CM, Sin MG, An DG, Lee GS (1997) The
encyclopedia of oriental herbal medicine II. Jungdam Co,
Seoul, Korea, p 2136-2137

Bae KH (2008) Korean medicinal plant. Gyohak Co,
Seoul, Korea, p 87

Bang CY, Won EK, Park WK, Lee GW, Choung SY
(2008) Antioxidant activities and whitening effect from
Lindera obtusiloba BL. Extract. Yakhak Hoeji, 52,
355-360

Park KJ , Park SH , Kim JK (2009) Anti-wrinkle Activity
of Lindera obtusiloba Extract. J] Soc Cosmet Scientists
Korea, 35, 317-323

Kwon DJ, Kim JK, Bae YS (2007) Essential oil from
leaves and twigs of Lindera obtusiloba. J Korean For
Soc, 96, 65-69

Kim SH, Son JH, Lee SH (2009) Inhibitory effects of
water extract of Lindera obtusiloba on the mast
cell-mediated allergic inflammation. Korean J Pharmacogn,
40, 233-237

Park JS (2002) Studies on the antioxidants and
antimicrobial activity in extracts of Lindera obtusilioba
BL. MS thesis Andong National University, Andong,
Korea, p 55-69

Park JH, Seong SH (2007) Essential medical plant.
Shinil, Seoul, Korea, p 405-408



25.

26.

27.

28.

29.

30.

31

Antimicrobial effect of Lindera obtusiloba and Zanthoxylum piperitum extracts

Kim KK, Park HC, Son HJ, Kim YG, Lee SM, Choi
IS, Choi YW (2007) Antimicrobial and anticancer activity
of Korean traditional soy sauce and paste with Chopi.
J Life Sci, 17, 1121-1128

Rim SI (1987) Studies on the constituents of Zanthoxylum
Coreanum Nakai. Bull K H Pharma Sci, 15, 125-129
Jang MJ, Rhee SJ, Cho SH, Woo MH, Choi JH (2006)
A study on the antioxidative, anti-inflammatory and
anti-thrombogenic effects of Zanthoxylum peperitum DC.
extract. J Korean Soc Food Sci Nutr, 35, 21-27
Aihara T (1950) On the principles of Xanthoxylum
piperitum DC. II. The isolation of sanshools and the
structure of sanshool-I. Yakugaku Zasshi, 70, 405-409
Chung HS (1998) A study on the constituents for peels
leaves of chopi, Zanthoxylum piperitum D.C. and
minchopi, Zanthoxylum piperitum D.C. var. inerme.
Ph.D. Dissertation Cheonnam National University,
Gwangju, Korea, p 59-66

Lim SK, Lee HJ, Koh KH (1999) Antimicrobial activity
of the volatile components from fruit peel of Chopi
(Zanthoxylum piperiturn DC). Korean J Appl Microbiol
Biotechnol, 27, 179-183

Ha CG, Lee DG, Kang SC (2000) Antibacterial activities
of edible plant extracts strawberry spoiling bacteria
Staphylococcus sp. Korean J Biotechnol Bioeng, 15,
226-231

32.

33.

34.

35.

36.

37.

433

Park HS, Jun DY, Fang Zhe, Woo MH, Kim YH (2008)
Antimicrobial activity of seeds of Zanthoxylum piperitum
against oral pathogen Streptococcus mutans. J Life Sci,
18, 167-174.

Moon KH, Weo BS, Kim HK, Park MS, Lee CK (2004)
Effects of essential oils of several aromatic plants on
the growth of antibiotic resistant Staphylococcus aureus
SA2. Yakhak Hoeji, 48, 27-29

Lee BW, Shin DH (1991) Screening of natural
antimicrobial ~ plant extract on food spoilage
microorganisms. Korean J Food Sci Technol, 23, 200-204
Mok JS, Park UY, Kim YM, Chang DS (1994) Effects
of solvents and extracting condition on the antimicrobial
activity of Salviae miltiorrhizae radix (Salvia multiorrhiza)
extract. J Korean Soc Food Nutr, 23, 1001-1007
Kim NY, Jang MK, Jeon MJ, Lee DG, Jang HJ, Lee
SW, Kim MY, kim SG, Lee SH (2010) Verification of
antimicrobial activities of various pine needle extracts
against antibiotic resistant strains of Staphylococcus
aureus. J Life Sci, 20, 589-596

Koh MS (2004) Antimicrobial activity of Saururus
chinensis baill extract. J Korean Soc Food Sci Nutr, 33,
1098-1105

(35 201449 49 39 54 2014 49 169 AE) 2014 42 209)



