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Isolation of Growth Inhibition Substance on
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The ethanol extract and n-hexane fraction from Hypericum ascyron L. showed strong growth inhibition at 25
ppm on 5 strains of Listeria monocytogenes for 72 hr at 32°C. The purified substance, H2-5-2 fraction, was
isolated by silica gel column and preparative thin layer chromatography from n-hexane fraction of Hypericum
ascyron L. The H2-5-2 fraction showed a strong bacteriostatic activity on 5 strains of L. monocytogenes at 10
ppm in tryptic soy broth, and the viable cell was reduced 1 log cycle compared to initial cell number. The n-
hexane fraction of Hypericum ascyron L. showed strong growth inhibition at 25 ppm on Bacillus cereus and
Staphylococcus aureus, and at 50 ppm on Vibrio parahaemolyticus for 72 hr. The purified antimicrobial substance,
the H2-5-2 fraction, was assumed as high unsaturated sterol by 'H-NMR and “C-NMR. On application test
using minced Alaska pollack and ground beef, the n-hexane fraction of Hypericum ascyron L. at the level of 250
ppm was applied at 32°C and 5°C. At 32°C storage condition, the antimicrobial substances did not reduced L.
monocytogenes ATCC 19113, meanwhile at 5°C storage condition, L. monocytogenes ATCC 19113 was reduced in
-viable number.
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Hypericum ascyron L. (647.2 g)

75% EtOH, 807, 3 hr

EtOH Ext(62.8 g) residue
HexanefH:0

Hexane Fr.(13.1 g) residue

Silica gel column chromatography
Hexane : EtOAc : BuOH : MeOH (8 : 0.05 : 0.05 : 0.15)

[ 1 l |
H1 H2 H3 H4
(087) (6.56) @218 (0.48)

Silica gel column chromatography
Hexane : EtOAc : MeOH
B8:05:05 4:05:05 - MeOH)

|
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(063) (0.15) (005 (1.60) (0.28) (071) (0.79) (043) (044 (044 (013

Preparative thin layer chromatography
(Hexane : Acetonitrile : EtOAc =8: 1 1)

H2.5-1 H2-5-2 H2-5-3 H2-5-4
(6.3 my) (37 mg) (506 mg) (108 my)

Fig. 1. Isolation flow diagram of the antimicrobial compound
from Hypericum ascyron L.
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Table 1. List of strains and media used for antimicrobial experiment
Microorganisms tested Media used Temp. (°C)
Listeria monocytogenes ATCC19111 TSB&TSAY 32
Listeria monocytogenes ATCC19112 TSB&TSA 32
Listeria monocytogenes ATCC19113 TSB&TSA 32
Listeria monocytogenes ATCC19114 TSB&TSA 32
Listeria monocytogenes ATCC15313 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 O157:H7 ATCC 43894 TSB&TSA 37
Staphylococcus aureus ATCC 25923 TSB&TSA 37
Salmonella enteritidis KCCM 12021 NB&NAY 37

UTSB & TSA: Tryptic soy broth and Tryptic soy agar (Difco).
?PNB & NA: Nutrient broth and Nutrient agar (Oxoid).
INB & NA: Nutrient broth and Nutrient agar (Difco).
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Table 2. Minimum inhibitory concentration of ethanol extract and solvent fractions of Hypericum ascyron L.
L Minimum inhibitory concentration (M, ppm)
Listeria monocytogenes -
EtOH extract n-Hexane fraction CHCY, fraction EtOACc fraction BuOH fraction
ATCC 19111 25 25 100<M<500 500< 500<
ATCC 19112 25 25 100<M<500 500< 500<
ATCC 19113 25 25 100 500< 500<
ATCC 19114 25 25 100<M<500 500< 500<
ATCC 15313 25\ 25 100 500< 500<

Table 3. Minimum inhibitory concentration (ppm) of the 1st column chromatography fractions obtained from Hypericum ascyron L.

on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (g)
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
Hi1 0.87 <10 <10 <10 <10 <10
H2 6.56 <10 <10 <10 <10 <10
H3 2.18 25« 25« 25< 25< 25<
H4 0.48 25< 25« 25< 25< 25<

Table 4. Minimum inhibitory concentration (ppm) of the 2nd column chromatography fractions obtained from Hypericum ascyron

L. on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (g)
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
H2-1 0.63 10< 10< 10< 10< 10<
H2-2 0.15 10< 10< 10< 10< 10<
H2-3 0.05 10< 10< 10< 10< 10<
H2-4 1.60 10< 10< 10< 10< 10<
H2-5 0.28 10 10 10 10 10
H2-6 0.71 10 10 10 10 10
H2-7 0.79 10< 10< 10< 10< 10<
H2-8 043 10< 10< 10< 10< 10<
H2-9 044 10< 10< 10< 10< 10<
H2-10 0.44 10< 10< 10< 10< 10<
H2-11 0.13 10< 10< 10< 10< 10<
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Table 5. Minimum inhibitory concentration (ppm) of the preparative thin layer chromatography fractions obtained from Hypericum

ascyron L. on Listeria monocytogenes

L. monocytogenes

Fraction No. Yield (mg)
ATCC 19111 ATCC 19112 ATCC 19113 ATCC 19114 ATCC 15313
H2-5-1 53 10< 10< 10< 10< 10<
H2-5-2 37.0 10 10 10 10 10
H2-5-3 50.6 10< 10< 10< 10< 10<
H2-5-4 10.8 10< 10< 10< 10< 10<
ATCC 19113 ATCC 19114
__ 1 ~ 10
E £
35 >
[«] =]
2 s 2 st
g =&- Control §
o ¢ &~ 10 ppm § 4 —e-Controt
g % —&-10pom
2 s 2
0 - 0
0 2 8 72 o 2 8 2
Time(tr) Time(r)

Fig, 2. Bactericidal effect of purified H2-5-2 fraction isolated from Hypericum ascyron L. on Listeria monocytogenes ATCC 19113 and

19114 for 72 h at 32°C.
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Fig. 3. '"H-NMR, DEPT-135 & *C-NMR spectra of H2-5-2 isolated from n-hexane fraction of Hypericum ascyron L. (400 & 100 MHz,

CDCL,).
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Fig. 4. Growth inhibition by n-hexane fraction of Hypericum ascyron L. on several food borne microorganisms for 72 h.
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Fig. 5. Viable count of Listeria monocytogenes ATCC 19113 in ground Alaska pollack and ground beef containing n-hexane fraction

of Hypericum ascyron L. for 72 h at 32°C.
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Fig. 6. Viable count of Listeria monocytogenes ATCC 19113 in ground Alaska pollack and ground beef containing n-hexane fraction

of Hypericum ascyron L. for 9 days at 5°C.
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