Kor. ] Appl. Microbiol. Biotechnol.
Vol. 20, No. 3, 249-256 (1992)

ZtX} THUAIO| Clostridium perfringens 3 2 ZEhi| o|HE29]
M=o o|x|l= IE

Alpis -
staicistm Al

NEL R ES
&I}, EEAEN TR

Effects of Potato Protein on the Growth of Clostridium perfringens
and Other Intestinal Microorganisms
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Abstract — Potato juice was found out to have a strong inhibition activity on the growth of Clostri-
dium perfringens during work of foodstuffs for the improvement of human intestinal microflora.
The anti-bacterial activity of the precipitated protein obtained from the potato juice in 70% ammo-
nium sulfate solution was stable at the range of pH 4 to 10, whereas it was lost by a heat treatment
at 60T for 10 min. The minimal inhibitory concentration of the precipitated protein on the growth
of ClL perfringens was about 0.2 mg/mi. The potato protein also suppressed the growth of CL butyri-
cum and Eubacterium limosum, while it showed a promeoting effect for the growth of Bifidobacterium
bifidum, Bif. animalis, Lactobacillus plantarum and Lact. acidophilus. The potato protein was further
purified by CM-Sepharose ion exchange column chromatography, Sephadex G-150 gel filtration
column chromatography and SDS-polyacrylamide gel electrophoresis. The purified protein(kCp)
was proved to be a glycoprotein by PAS staining and its molecular weight was about 38.7 kd.
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Table 1. Medium composition of modified EG broth

* Beef extract 2g

* Proteose peptone No. 3 10g
Yeast extract bg
NangO4 4 g
Soluble starch 05g
Glucose 15g
L-Cysteine 04g
Silicone antifoamer (.25 m/
Tween 80 0b5¢g

Distilled water pH 7.6 1000 m!

* These nitrogen sources were replaced with potato

protein for experiment indicated in Materials and Me-
thods.
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Table 2. Growth inhibition of ClL perfringens by food
materials

Solvent

Food Water Acetone Ethy] Butanol
matenals acetate

Potato + _ _ N
Barley sprout — — + +
Glutinous sorghum| — + + +
Glutinous fox — + + 4

taiimillet
Japanese apricot + — _ _

+ +: strongly inhibited, +: inhibited, —: no effect.
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Table 3. Effects of the potato juice on the growth of
intestinal microorganisms

Species Growth
ClL perfringens ATCC 13124 —
Cl. ramosum ATCC 25582 +
CL butyricum ATCC 19398 +
Cl. paraputrificumm ATCC 25780 +
Bif. bifidum ATCC 29521 + +
Bif. thermophiium ATCC 25525 +
Bif. longum ATCC 15707 +
Bif. animalis ATCC 25527 +
Bif. adolescentis KCTC 3216 +
Bif ifantis ATCC 15698 +
Lact. acidophilus KCTC 3151 + +
Eubact. lomosum ATCC 8486 —
Bacteroides fragilis ATCC 25285 +
Staphylococcus aureus ATTCC 12600 +

—: inhibited, +: weakly stimulated, + +: stimulated
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Fig. 1. Effects of the potato protein and potato toxins
on the growth of Clostridium perfringens.

A: 1% potato protein solution, B: 1% solanidine solu-
tion, C: 1% a-solanine solution, D: 1% demissidine so-
lution,

Inhibition zone was formed by 1% potato protein solu-
tion on the lawn of Cl perfringens ATCC 13124.
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Fig. 2. Thermal stability of the potato protein.
The growth inhibition activity against CI perfringens
was detected on the EG agar plate containing ClL perf-
ringens preincubated in 0.5% potato protein solution
at various temperatures indicated in the figure.
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Fig. 3. pH stability of potato protein. 0 0.2 _0‘4 0'6. 0.8 1
The growth inhibition activity against Cl perfringens Potato protein concentration (mg/m/)
was detected on the EG agar plate containing Cl. perf- Fig. 4. Minimum potato protein concentration which
ringens preincubated in (.b% potato protein solution inhibits the growth of Clostridium perfringens.
at room temperature at the various pHs indicated in Minimum potato protein concentration was detected
the figure. on the lawn of Cl perfringens ATCC 13124.
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Fig. 5. Effects of potato protein on the growth of various intestinal microorganisms.
The intestinal microorganisms were separately cultivated in the modified EG broth with potato protein instead
of beef extract and proteose peptone.
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Fig. 6. CM-Sepharose ion exchange chromatography.
Shaded fractions had the growth inhibition activity
against Clostridium perfringens.
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Fig. 7. Sephadex G-150 gel filtration column chromato-
graphy.

The active fractions No. 67~77 obtained by CM-Se-
pharose ion exchange chromatography(Fig. 6) were ap-
plied to Sephadex G-150 gel filtration column chroma-
tography. Shaded fractions had the growth inhibition
activity against Cl. perfringens.
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Fig. 8. Sephadex G-150 gel filtration column chromato-
graphy.

The active fractions No. 78~87 obtained by CM-3Se-
pharose 1on exchange chromatography(Fig. 6) were ap-
plied to Sephadex G-150 gel filtration column chroma-
tography. Shaded fractions had the growth inhibition
activity against Cl. perfringens.
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Fig. 9. Sephadex G-150 gel filtration column chromato-
graphy.

The active fractions No. 88~98 obtained by CM-Se-
pharose ion exchange chromatography(Fig. 6) were ap-
plied to Sephadex G-150 gel filtration column chroma-
tography. Shaded fractions had Cl. perfringens growth
inhibition activity.

Fig. 10. SDS-polyacrylamide gel electrophoresis of kCp.
5 ug of purified kCp protein was applied to SDS-PAGE.
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Fig. 11. Estimation of molecular weight of kCp by
SDS-PAGE.
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