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Isolation and Antimicrobial Action of Growth Inhibitory Substance on
Food-borne Microorganisms from Dryopteris crassirhizoma Nakai

Ji-Sook Han, Ji-Young Lee, Nam-In Baek' and Dong-Hwa Shin*

Faculty of Biotechnology(Food Science & Technology Major), Chonbuk National University
'Graduate School of Biotechnology & Plant Metabolism Research Center, Kyunghee University

The ethanol extract of Dryopteris crassirhizoma Nakai showed strong growth inhibition against § strains of List-
eria monocytogenes at the concentrations of 100~500 ppm and the minimum inhibitory concentration of n-hexane
fraction was under 50 ppm. The D8-2-5 fraction isolated from n-hexane fraction of Dryopteris crassirhizoma
Nakai showed a strong bactericidal activity on 5 strains of L. monocytogenes at 20 ppm level in tryptic soy broth
medium. At the level, the viable count was reduced 4~6 log cycle compared to initial cell number. Observation
by the measurement of adenosine triphosphate (ATP) contents and transmission electron microscope showed that
disruptions of the cell wall and elution of intracellular ATP are assumed to be due to the bactericidal activity.
In addition, the n-hexane fraction of Dryopteris crassirhizoma Nakai showed the strong growth inhibitions at 50
ppm on Vibrio parahaemolyticus and Bacillus cereus, and at 25 ppm on Staphylococcus aureus.
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Table 1. List of strains and media used for antimicrobial experiment

Microorganisms tested Media used Temp. (°C)
Listeria monocytogenes ATCC 19111 TSB & TSAY 32
Listeria monocytogenes ATCC 19112 TSB & TSA 32
Listeria monocytogenes ATCC 19113 . TSB & TSA 32
Listeria monocytogenes ATCC 19114 TSB & TSA 32
Listeria monocytogenes ATCC 15313 TSB & TSA 32
Bacillus cereus ATCC 11778 NB & NA? 30
Salmonella typhimurium ATCC 14028 NB & NA? 30
Vibrio parahaemolyticus ATCC 33844 TSB & TSA+3% NaCl 30
Escherichia coli 0157 : H7 ATCC 43894 TSB & TSA 37
Staphylococcus aureus ATCC 25923 TSB & TSA 37
Salmonella enteritidis KCCM 12021 NB & NA® 37

UTSB & TSA: Tryptic soy broth & Tryptic soy agar(Difco).
NB & NA: Nutrient broth & Nutrient agar(Oxoid).
NB & NA: Nutrient broth & Nutrient agar(Difco).
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Fig. 1. Isolation flow diagram of the antimicrobial compound
from Dryopteris crassirhizoma Nakai.
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Table 2. Minimum inhibitory concentration of ethanol extract and solvent fractions of Dryopteris crassirhizoma Nakai

Listeria Minimum inhibitory concentration (M, ppm)
monocylogenes EtOH extract Hexane fraction CHC, fraction EtOAc fraction BuOH fraction
ATCC 19111 100<M<500 <50 100<M<500 1000< 1000<
ATCC 19112 100<M<3500 <50 100<M<500 1000< 1000<
ATCC 19113 100<M<500 <50 100 1000< 1000<
ATCC 19114 100<M<500 <50 50<M<100 1000< 1000<
ATCC 15313 100<M<500 <50 50<M<100 1000< 1000<

Table 3. Minimum inhibitory concentration (M, ppm) of the 1st column chromatography fractions obtained from n-hexane extract

of Dryopteris crassirhizoma Nakai on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (g) -
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313

D1 229 50«<M 50<M 50<M 50<M 50<M
D2 6.70 50<M 50<M 50<M 50<M 50<M
D3 5.95 25<M<50 25<M<50 25<M<50 25<M<50 25<M<50
D4 252 25<M<50 25<M<50 25<M<50 25<M<50 25<M<50
D5 023 25<M<50 25<M<50 25<M<50 25<M<50 25<M<50
D6 1.00 25<M<50 25<M<50 25<M<50 25<M<50 25<M<50
D7 1.21 25 25 25 25 25

D8 7.10 25 25 25 25 25

Table 4. Minimum inhibitory concentration(M, ppm) of the 2nd column chromatography fractions obtained from n-hexane extract

of Dryopteris crassirhizoma Nakai on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (g)
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
D8-1 0.35 10<M<25 10<M<25 10<M<25 10<M<25 10<M<25
D8-2 274 10<M<25 10<M<25 10<M<25 10<M<25 10<M<25
D8-3 055 10<M<25 10<M<25 10<M<25 10<M<25 10<M<25
D84 0.44 10<M<25 10<M<25 10<M<25 10<M<25 10<M<25
D8-5 041 25<M 25<M 25<M 25<M 25<M
D8-6 0.13 25<M 25<M 25<M 25<M 25<M
D8-7 037 25<M 25<M 25<M 25<M 25<M
D8-8 042 25<M 25<M 25<M 25<M 25<M

Table 5. Minimum inhibitory concentration of the preparative thin layer chromatography fractions obtained from n-hexane extract

of Dryopteris crassirhizoma Nakai on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (mg)
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
D8-2-1 42 20<M 20<M 20<M 20<M 20<M
D8-2-2 54 20<M 20<M 20<M 20<M 20<M
D8-2-3 3.88 20<M 20<M 20<M 20<M 20<M
D8-2-4 18.03 20 20 20 20 20
D8-2-5 17.79 20 20 20 20 20
o|E, Het& 3ol BB vsiA FF8Ao] 5% Ao 191149} ATCC 15313, & w5l tsli#4l= 100 ppm FH7HA|
2 UERT AR @A ZAAE B, S0ppm H7MA] 247 24
EE22XF EEEY A, 500ppm VM 5 #F EF AZY, 36MZHA) 52 AAIE ERTH 2y odotAlE

50 &3] AN, L monocytogenes ATCC
191119} 191129 thsiAE 100 ppm H7HA] 36A17H74A], 50
ppm H7HA] 12AZWAA] F FAlo]l AAHATE L monocy-
togenes ATCC 19113 o5 tlsliA= 100 ppm F7HA] 604
WA FFAe] JAFENLeH, L monocytogenes ATCC

o]E9} Hete 29 AL 500ppm FF ©l3e] FEAAME
g Fo] F43te gr@Aol VeRA 3t

ol #F FREXE ¥¥3F 100 ppm A7 L. mono-
cytogenes ATCC 19111, ATCC 191139 tsirle 3677H7}
A, L. monocytogenes ATCC 19112, ATCC 15313 di3|A]
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Fig. 2. Bactericidal effect of purified D8-2-5 fraction isolated from Dryopteris crassirhizoma Nakai on Listeria monocytogenes for 72

hr at 32°C.
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Fig. 3. Thin section of Listeria monocytogenes ATCC 19113
showing normal cell wall taken by transmission electron
microscope (100kV).
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Fig. 4. Thin section of Listeria monocytogenes ATCC 19113
treated by purified D8-2-5 fraction isolated from Dryopteris
crassirhizoma Nakai showing cell wall disruption taken by
transmission electron microscope (100kV).
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Fig. 5. Growth inhibition by n-hexane fraction of Dryopteris crassirhizoma Nakai on several food-borne microorganisms for 72 hr.
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