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Isolation and Screening of Pepsin Inhibitor-Producing Actinomycetes

Park, Seok-Kyu*, Nack-Kie Sung, and Jong-Soo Rho

Department of Food Science and Technology, Gyeong Sang National University,
Jinju 660-701, Korea

For the purpose of obtaining microorganisms which produced an extracellular pepsin inhibitor, sc-
reening test was carried out. One strain of Actinomycetes (GF 155-2) isolated from soil samples
showed a high inhibitory activity against porcine pepsin. The morphological, physiological and cul-
tural characteristics of the strain GF 155-2 on various culture media were studied according to ISP
methods and Bergey’s manual of determinative bacteriology (8th ed.). This actinomycetes GF 155-2
was found to be similar to the genus Microtetraspora.
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Table 1. Assay systems for pepsin inhibitory activity
(modified Anson method)

Pipette Inhibitor Reference Control Blank
P assay (A) assay (B) assay(C) assay (D)
Pepsin 0.5m/ 0.5m 0.5 m!/ 0.5 m/
solution
Buffer 0.5 m/ 0.5 m/ 0.5 m/ 0.5 ml
solution
Inhibitor 0.5 m/ buffer 0.5 m/ buffer
solution (methanol) (methanol)
Trichloro- 1.5 ml 1.5 ml/

acetic acid

Mix and preincubate at 37 °C for 10 min

Substrate 0.5 m/ 0.5 m/ 0.5 m!/ 0.5 m/

solution

Incubate at 37 °C for 30 min
1.5 ml

Trichloro- 1.5 m/
acetic acid

Stand for 40 min at room temperature

Centrifuge off the precipitate

Pipette into 1.0 m/ 1.0 m/ 1.0 m/ 1.0 m/

test tubes

Sodium 2.5 m/ 2.5 ml/ 2.5 m/ 2.5 m/

carbonate

Folin’s 1.0 m/ 1.0 m/ 1.0 m/ 1.0 m/

reagent (3x
dilution)

Incubate at 37 °C for 30 min

Read optical density at 660 nm
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Table 2. Pepsin inhibitory activity of Actinomycetes is-
olated from soil samples

Strain No. Izilt?\if;y Growth type
GF1-41-3 + Pellet, yellowish brown
GF22 + Pellet, brown

GF27-2 + Pellet, yellow

GF95-1 + + Pellet, brown

GF84-1 + + Paste, whitish brown
GF155-2 +++ + Pellet, yellowish brown
GF230-1 + Pellet, yellowish brown
GF281-3 ++ Pellet, light brown
GF321 ++ + Paste, whitish brown
GF326 + Pellet, brown

GF336 + Pellet, brown

GF342 + Pellet, brown

GF363 + Pellet, dark brown
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Table 3. Morphological characteristics of strain GF
155-2

Spore chain Straight to flexuous

Substrate mycelium Not fragmentated
Spore shape Spherical

Not detected

Short cottony, variable
1.0-1.5u

Spore wall ornamentation Smooth type

Flagellated spore
Colony surface
Spore size
Sporophore Formed from aerial my-
celium

Globular sporangium Not detected
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Fig. 1. Photographs of strain GF 155-2.
A—C: Difference of growth on inorganic salts-starch agar (A), tyrosine agar (B), and ghicose-asparagine agar medium (C). D:
Phase-contrast photomicrograph (bar equals 1.5:m). E: Scanning electron micrograph of spore surface (bar equals 0.5 zm).

ufo g = AIE £ AAHEY 4+ gon, B3 Table 5. Utilization of carbon compounds by strain GF
zAe) A47t 447 BokA R oJ2iskx] b 1552
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Table 4. Physiological characteristics of strain GF .
Inositol -
155-2
- Salicin -
Optimum pH 7.0 Sucrose +
Growth temperature 15-38°C Mannose ++
Gelatin liquefaction Positive Dextrin +
Starch hydrolysis Positive, very weak Melibiose +
Milk coagulation Positive Starch +
Melanin formation Positive, variable Maltose i
Nitrate reduction Negative Sorbose "
H,S production Negative Inulin _
Catalase production Positive Trehalose +
NaCl tolerance 8% below Sorbitol +
Cellula oducti i
clulase produc .1on Negative + +; Good, +; Fair, +; Doubtful, —; Not utilized
Protease production Positive

The growth was checked after 14 days culture at 30 °C.
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shodet,

afetsts EM: FA8-2 yeast ext. -malt ext.
agar, glucose-peptone agar, Emerson agar, Dulaney
Wizl A k& s+l , reverse side pigment & oA
2 724 A%olgler] E3] tyrosine agar slant,
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Fig. 2. Separation of DAP isomers by cellulose-TLC. -
A: Standard DAP mixture

B: Hydrolyzate of strain GF 155-2
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Table 6. Cultural characteristies of strain GF 155-2

314w Aol 4] melanin Al
chromogenic type °1i=h(Fig.1-B).
Mzeel TMHHE

wokeh, wheba

ALE ol FulsE

stael meso-DAP & 3lolslgdom whehde] spot
LERLER]
Type ol %38t AL

Yeast ext.-malt ext. Abundant, intruding  Brownish black Yellowish brown Brown
agar
Inorganic salts-starch Good Dark brown Whitish gray Dark brown
agar
Glycerol-aspara- Moderate Light brown Brown Light brown
gine agar
Tyrosine agar Poor Dark brown Yellowish brown Brown
Glucose-asparagine Moderate Brown Light brown Brown
agar
Glucose-nitrate agar Moderate Reddish borwn Light brown rown
Glucose-peptone agar Abundant Yellowish black Light brown Yellow
Arginine-glycerin agar Poor Brown Brown Brown
Starch agar Poor Yellowish brown Brown Brown
Czapek’s agar Poor None White None
Emerson agar Abundant Brownish black Light brown Dark brown
Peptone beef ext. agar Moderate Light brown Whitish brown None
Dulaney’s medium Abundant Brownish black Whitish brown Brown
Tyrosine agar slant Poor Reddish brown Brown Brown
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