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Abstract

The production of glucoamylase and exopolygalacturonase from Cryptococcus laurentii Y-23 were
investigated with the inducible substrates and mineral salts. Soluble starch induced only glucoamylase
wherease pectin induced exopolygalacturonase as well as glucoamylase, and glucose did not induce
glucoamylase whereas pectic acid induced a little amount of exopolygalacturonase. At the productions of two
enzymes by inducible substrates for the 5 day-cultivation, the yeasts started log phase around 12 hours and
mostly reached stationary phase around 36 hours. The best productivity of glucoamylase was observed with
addition of soluble starch in the cultivation for 72 to 86 hours, and the high productivity of
exopolygalacturonase was done by addition of both pectin and soluble starch in the cultivation for more than
72 hours. Without ammonium sulfate in the medium, however, cultural pH was so increased gradually that
production of both enzymes were decreased and delayed as well. Mn® increased both productivities of
glucoamylase and exopolygalacturonase with 21% and 18%, respectively.
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Table 1. Activities of glucoamylase and exopolygalacturonase induced by two substrates

. . . Cell Growth Glucoamylase  Exopolygalacturonase
Media Culture Time Final pH (mg/ml) (Unit/ml) (Unit/mi)
S 48h 52 453 473 31
72h 5.8 50.1 61.8 0.2
P 48h 6.4 352 395 15.6
72h 6.6 38.8 48.1 183

S medium was composed of 1% soluble starch, 0.2% yeast extract, 0.1% KH,PO, and 1 mM MnCl,, and P medium was
composed of 1% pectin, 0.2% yeast extract, 0.1% KH,PO, and 1 mM MnCl,.



Glucoamylase2} Exopolygalacturonase] -f-=4 AJAk

877

Table 2. Effect of carbon sources on co-production of glucoamylase and exopolygalacturonase

Carbon Sources Final o Cell Growth Glucoamylase Exopolygalacturonase
(1%) nap (mg/ml) Activity' Sp? Activity' SP*
None 6.8 79 17.8 225 0 0
Glucose 32 29.7 0 0 0.1 0
Galactose 32 41.8 0.8 0.02 3.5 0.08
Mannose 32 231 0 0 6.4 0.28
Fructose 30 26.1 0 0 0 0
Ribose 6.3 19.2 4.1 0.22 0 0
Arabinose 6.3 13.7 0 0 48 0.35
Xylose 32 264 0.2 0.01 0 0
Maltose 32 40.1 88 0.22 0 0
Sucrose 32 204 17.3 0.85 0 0
Dextrin 40 434 76.7 1.76 0 0
Starch 4.0 46.3 723 1.56 0 0
Pectic acid 36 38.6 0 0 7.3 0.19
Pectin 6.9 347 57.3 1.65 21.5 0.62

Activity': unit per ml of culture; SP% Specific productivity, unit per mg of cells. The basal medium was composed of 0.3%

yeast extract, 0.5% ammonium sulfate and 1 mM MnCL,
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Fig. 1. Effect of soluble starch on the enzyme

production.

The yeast was cultured in a Jar-fermenter with 1.5 liter of
SYM medium, which was composed of 1% soluble starch,
0.3% yeast extract, 0.5% ammonium sulfate and 1 mM
MnCl,. Glucoamylase -@-; Exopolygalacturonase -ll-; Cell
growth -*; Final pH -O-.
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Fig. 2. Effect of pectin on enzyme production.

The yeast was cultured in a Jar-fermenter with 1.5 liter of
PYM medium, which was composed of 1% pectin, 0.3%
yeast extract, 0.5% ammoneum sulfate and 1 mM MnCl,
Glucoamylase -@-; Exopolygalacturonase -ll-; Cell growth
-%; Final pH -O-.
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Fig. 3. Effect of mixed inducible substrates on enzyme
production.

The yeast was cultured in a Jar-fermenter with 1.5 liter of
medium, which was composed of 1% soluble starch, 1%
pectin, 0.3% yeast extract, and 1 mM MnCl, and 0.5%
ammonium sulfate. Glucoamylase -@-; Exopolygalacturonase
-B-; Cell growth -*; Final pH -O-.
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Fig. 4. Effect of mixed inducible substrates on enzyme
production.

The yeast was cultured in a Jar-fermenter with 1.5 liter of
medium, which was composed of 1% soluble starch, 1%
pectin, 0.3% yeast extract, and 1 mM MnCl,. Glucoamylase
-@-; Exopolygalacturonase -#l-; Cell growth -*; Final pH
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Table 3. Effect of mineral salts on co-production of glucoamylase and exopolygalacturonase

Mineral Salts Final oH Cell Growth Glucoamylase Exopolygalacturonase
(1 mM) P (mg/ml) Activity' N Activity' SP?
None 39 385 46.7 1.21 26.1 0.63
Na* 42 412 47.3 1.15 278 0.61
Ca* 4.1 429 514 1.20 29.1 0.68
Fe?* 34 347 41.5 1.19 23.5 0.61
Mg* 38 426 527 1.24 243 0.52
Mn?* 38 45.1 56.4 1.25 30.9 0.68
Zn** 37 394 48.1 1.22 258 0.65

Activity': unit per ml of culture; SP*: Specific productivity, unit per mg of cells. Each mineral salt as chloride was added
into the basal medium, which was composed of 1% soluble starch, 1% pectin, 0.3% yeast extract and 0.5% ammonium

sulfate.
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