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in Potassium Acetate Medium
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ABSTRACT: This study was undertaken to investigate the differentiation, from spore germina-
tion to hyphae growth and phialide formation, of Aspergillus niger through the method of
synchronous and submerged culture. Through continuous experiments by shake culture with
potassium acetate medium, we observed the formation of spores at appropriate concentration and
pH. Potassium acetate medium was set pH 5.5, 6.0, 6.5 and 7.0 on each scale, and control, 20 mM,
and 40 mM, 80 mM and 160 mM concentrations on the other scale. Aspergillus niger was cultured
in the defined media at 28°C, and mycelial dry weight, changes of pH and the onset of sporulation
were checked. The mycelial dry weight, increased in potassium acetate medium, and pH increased
during mycelial growth and gradually decreased after the spore formation. When pH increased
excessively in Potassium acetate medium with pH 7.0, the mycelia could not adapt and mycelial dry
weight decreased gradually. At pH 5.5, the onset of sporulation was done within one day at 20 mM
it took, at 80 mM three days and at 160 mM concentration. in two days, at 40 mM one to four days
were taken, 80 mM concentration respectively. At pH 6.5, the onset of sporulation was done in
three days and four days at 80 mM concentrations respectively. Spore formation was not shown
at pH 7.0. In controlled medium with all levels of pH, spore formation was not shown.
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Table I. Components of basal minerals for the
liquid media.

Components Contents
KH,PO 100(g)
MgSO, - 7H,0 %5
CuSQ, - 8H,0 0.0234
FeSO, - TH,0 0.632
ZnSO, - 4H,0 0.11
Mn(Cl, - 4H,0 0.35
CaCl, 4.67
Distilled Water 1)
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Table II. Components of liquid medium for shake
culture.

Components

Basal Mineral 2 ml
(NH,), SO, 792 mg
Glucose 4000 mg
Distilled water 198 m!
pH 2.3

Table III. Components of two liquid media for
submerged culture.

Components B medium | C medium
Basal Minerals 10 m! 10 m!
(NH,), SO, 0.66g 1.98¢g
Glucose 10.0¢g
Citric acid 12.6¢g
Polypropylene glycol

(p-200) 1.0m!{ 1.0mi
Distilled water 900 m/ 900 m/
pH 4.6 46
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Table IV. Yeast nitrogen base without amino
acids.

Ingredients per Liter Weight
Nitrogen Sources
Ammonium Sulfate bg
Vitamins
Biotin 2mcg
Calcium Pantothenate 400 meg
Folic acid 2mcg
Inositol 2000 mcg
Niacin 400 mcg
p-Aminobenzonic acid, Difco 200 meg
Pyridoxine Hydrochloride 400 mcg
Riboflavine 200 mcg
Thiamine Hydrochloride 400 mcg
Compounds supplying trace elements
Boric acid 500 mcg
Copper Sulfate 40 mcg
Potassium Iodide 100 mcg
Ferric Chloride 200 mcg
Manganese Sulfate 400 mcg
Sodium Molybdate 200 mcg
Zine Sulfate 400 mcg
Salts le
Potassium Phosphate Monobasic lg
Manganese Sulfate 0.5¢g
Sodium Chloride 0.1lg
Calcium Chloride 0.1¢g
Amounts of final medium from 100g| 14.9!
dehydrated medium
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Table V. The composition of various potassium acetate media.

Conc. of Potassium acetate

Components

control 20 mM 40 mM 80 mM 160 mM
Yeast Nitrogen Base 6.7¢g 6.7 g 6.7 ¢ 6.7¢g 6.7 g
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Phtassium acetate ot None 1.963 ¢ 3.926 g 7.852 g 15.704 g
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Fig.1. Changes of Mycelial dry weight in culture of
A. niger with various concentration of Potassium
acetate medium(pH 5.5).

O - 0 : Mycelial dry weight in controlled medium

A - A: Mycelial dry weight in 20 mM' Potassium ace-
tate medium

A—ac: Mycelial dry weight in 40 mM Potassium ace-
tate medium

W - B : Mycelial dry weight in 80 mM Potassium ace-
tate medium *

O-0: Mycelial dry weight in 160 mM Potassium
acetate medium

«: Onset of Sporulation
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Fig.2. Changes of Mycelial dry weight in culture
of A. niger with various concentration of Potas-
sium acetate medium(pH 6.0).
0O - 0: Mycelial dry weight in controlled medium
A - & Mycelial dry weight in 20 mM Potassium ace-
tate medium
A - A Mycelial dry weight in 40 mM Potassium ace-
tate medium
B - B : Mycelial dry weight in 80 mM Potassium ace-
tate medium
O-0: Mycelial dry weight in 160 mM Potassium
acetate medium
«: Onset of Sporulation
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Fig.3. Changes of Mycelial dry weight in culture
of A. niger with various concentration -of Potas-
sium acetate medium(pH 6.5).

O -.0: Mycelial dry weight in controlled medium

A — & Mycelial dry weight in 20 mM Potassium ace-
tate medium

A— A Mycelial dry weight in 40 mM Potassium ace-
tate medium

8 - B : Mycelial dry weight in 80 mM Potassium ace-
tate medium

O-0: Mycelial dry weight in 160 mM Potassium
acetate medium
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Fig.4. Changes of Mycelial dry weight in culture
of A. niger with various concentration of Potas-
sium acetate medium(pH 7.0)

0 - 0 : Mycelial dry weight in controlled medium

A — A ; Mycelial dry weight in 20 mM Potassium ace-
tate medium

A=A Mycelial dry weight in 40 mM Potassium ace-
tate medium

W - B : Mycelial dry weight in 80 mM Potassium ace-
tate medium

O-0: Mycelial dry weight in 160 mM Potassium
acetate medium

«<: Onset of Sporulation
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Fig.5. Changes of pH in culture of A. niger with
various concentration of Potassium acetate
medium(pH 5.5).

0 -0 : change of pH in controlled medium

A - a: change of pH in 20 mM Potassium acetate
medium

A-ac change of pH in 40 mM Potassium acetate
medium
-0
medium
0O-0: change of pH in 160 mM Potassium acetate
medium

change of pH in 80 mM Potassium acetate
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Fig.6. Changes of pH in culture of A. niger with
various concentration of Potassium acetate
medium(pH 6.0).

O -0 : change of pH in controlled medium
A - A : change of pH in 20mM Potassium acetate
medium

&~ A change of pH in 40 mM Potassium acetate
medium

W -8: change of pH in 80 mM Potassium acetate
medium

O-0: change of pH in 160 mM Potassium acetate
medium
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Fig.7. Changes of pH in culture of A. niger with
various concentration of Potassium acetate
medium(pH 6.5).

O~ O : change of pH in controlled medium

A~ a: change of pH in 20mM Potassium acetate
medium

a-ac: change of pH in 40 mM Potassium acetate
medium

M-~ m: change of pH in 80 mM Potassium acetate
medium

O~0: change of pH in 160 mM Potassium acetate
medium

Ermst(1980)+ Glucoseol| 4] x|<4=4
Saccharomyces cerevisiaes °FAEAS] A2 &

T2 F¢ AL T 4 glon] As 4y
ATP v=% §43] 24t dAA7te}] Rv)of
ATP5=3} Ak 4u|7l 38so] AL QA&
g Slekz sisdeh, o YAz AHLrI7E Eab
Glucosed] & Al4a-& FT4Zo| o3 Catabolite
repression®] #A|E A o AL T4 So] A4
5o} Acetate® ®l4do® o] 4% 4 glA Hoin
et = 2¥E) Acetates ATPE Al

A3 3t

fomy &

Kor., J. Mycol. Vol,

15, No.

3, 1987

101

0 4 4 A |
0 24 48 72 96

Culture time(hours)

Fig.8. Changes of pH in culture of A. niger with
various concentration of Potassium acetate
medium(pH 7.0).

O - 0 : change of pH in controlled medium

A —a: change of pH in 20 mM Potassium acetate
medium

s—-a: change of pH in 40 mM Potassium acetate
medium
-0
medium
O-0: change of pH in 160 mM Potassium acetate
medium

change of pH in 80 mM Potassium acetate
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