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Fig. 1. Effect of preincubation time on the

inhibitory activity.
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Fig. 2. Relation between amount of inhibitor

and inhibitor activity.
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Table 1. Intracellular and extracellular
inhibitors produced by H48
Culture time | Inhibitor activity, unitsflask
hr Intracellular Extracellular
48 30,916 4,800
72 22,248 7,100

The fungus was grown without shaking in
100ml of glucose (2.5%) - (NH,). SO. (0.25%)
-mineral medium at 25%C.
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Table 2. Effect of temperature and pH on the
growth of H48

Temperature Growth Inicial pH  Growth
°c) (Dry cell,g) | of medium (Dry cell,g)

20 0.20 1.0 0.30

25 0.23 2.0 0.28

30 0.15 3.0 0.29

35 0 4.0 0.28

5.0 0.27

6.0 0.26

7.0 0.26

Culture conditions are the same as shown
in Table 1.
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Fig. 3. Growth and inhibitor formation of /by H48 in stationary-and shaken cultures.
The fungus was grown in glucose (2.5%) - (NH,).S0, (0.25%) -mineral medium at 25°C.
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Table 3. Growth of H48 as a function of
inoculum size

Inoculum size Growth (Dry cell,g)

(Number of spores

/ ml of medium) after 48hr after 72hr
1.5x10* 0.22 0.32
1.6X10° 0.35 0.57
1.5x10°¢ 0.35 0.64

Culture conditions are the same as shown
in Table 1.
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Table 4. Effect of Carbonand Nitrogen sources
on the growth of H48

Carbon Growth | Nitrogen Growth
source Wet cell,g) source  (Wet cell,g)
Glucose 0.49 | NaNO, 0.14
Fructose 0.43 | NH:NO; 0.21
Maltose 0.49 | (NHixSO, 0.18
Sucrose 0.47 | Ammonium tartrate  0.20
Lactose 0.27 | Urea 0.15
Sol. starch 0.37 | Casaminoacid 0.39
Xylose 0.32 | Polypepton - 0.43
Glycerol 0.34 | Soytone 0.41
Mannitol 0.47 | Bacto peptone 0.25
Solbitol 0.16 | Trypticase peptone  0.29
Ethanol 0.12 | Phytone 0.29
Acetic acid 0
Lactic acid 0.17
Malic acid 0.15
Citric acid 0.15

Medium composition : Glucose (or substitute )
1%, Polypepton (or substitute) 0.5% , KH.PO, 0.1
%, MgSO0; « TH.0 0.05%, pH 5.0.
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Table 5. Release of inhibitor from mycerial mat

Inhibitor
Method Unite %
Replacement culture in
0.1M sodium citrate-HCI
buffer, pH2.0 560 2.6
Replacement culture in
the above buffer containing 928 4.3

2.5%glucose

Replacement culture in
the above buffer containing 748 3.6
0.25% ammonium sulphate

8,320  38.8
21,420 100

Replacement cultures and submerged extraction
were conducted at 25°C for 48hr

Submerged extraction
Controlthomogenized mycelia)
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4. Effect of temperature on the submerged

extraction of inhibitor with 50% methanol.
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Fig. 5. Chromatography of inhibitors on IRC 50 column.
Column : 2x 20 cm, flow rate : 40 ml hr, one fraction : 5 ml.
The solid bars on the abscissa indicate fractions pooled.
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Table 6. Some properties of the Inhibitors
Property Inhibitor I Inhibitor I E-64
Heat stability(100°C, 10min) Yes Yes Yes
Passing through sortorius
membrane Yes Yes Yes
Elution volume on Sephadex
G-15 gel filtration(ml? 420 345 360
Inhibition activity against ;
Pepsin No No No
Penicillium cyclopium -
acid-proteinase No No
Trypsin No No No
Semialkaliprotease No No -
Pronase P No -
Bacillus No.221 alkali-proteinase No No -
B. subtilis neutral proteinase No No -
Papain Yes Yes Yes
Ficin Yes Yes Yes
RI in thin-layer chromatogram
with solvent system of ;
50% Methanol 0.69 0 0.62
100% Methanol 0.27 0 0.40
n-Butanol-acetic acid-water (3 : 1 : 1) 0.22 0.07 0.41
Propanol-water(3 : 1) 0.31 0 0.38
12% Acetic acid 0.79 0.64 0.57
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Penicillium sp. H48, which was identified as Penicillium sartory, produced more inhibitors in

stationary culture than in shaken culture. The inhibitors could be extracted with a yield of 60% by

incubating mycelia in a 50% methanol solution at 50°C for one hour. The presence of two inhibitors,

inhibitor I and inhibitor II, was revealed by Amberlite IRC-50 column chromatography. Like E-64,

both inhibitors were stable against heat treatment(100°C for 10 min), were permeable through collodion

bag suggesting that they are of low-molecular weight, and inhibited papain and ficin but not pepsin,

mold acid proteinase, trypsin, bacterial neutral proteinase, and bacterial alkaline proteinase. However,

inhibitor I and inhibitor I behaved differently from E-64 in Sephadex G-15 gel filtration and in thin

layer chromatography on silica gel, respectively.





