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Studies on the Mycelial Production of Aspergillus niger
with Use of Cassava Flour Starch

Jeong-Hee Bang and Jong -Hyup Kim *
Dept. of Pharmacy, Graduate school, Ehwa Woman’s University, Seoul 120, Korea and
* Dong-Duck Women’s University , Seoul 136, Korea

ABSTRACT: A. niger IMI 41873 was shake-cultured in Cassava starch medium, then myecelial dry
weight and mycelial protein were measured. The effects of Cassava starch concentrations, various
nitrogen sources and concentrations on the levels of mycelial production and mycelial protein
were investigated. The results were as follows; In each medium containg 4%, 6%, 8% and 10% of
Cassava starch, mycelial production was 13.35 mg/m!, the medium containg 6% of Cassava starch
was proved to be most effective. The levels of mycelial protein in shake culture with medium of 6%
Cassava starch and NaNOQ,(1.5 g/l) were the highest. Among nitrate, ammonium sulfate, and
urea, the nitrate was the most effective on mycelial production.
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Table 1. The composition of Czapeck-Dox
medium(pH =6.5),
Components Contents (g/!)
Glucose 30.0
NaNO, 3.0
K,HPO, 1.0
KCl 0.5
MgSO, - TH,0 0.5
FeSO, 0.01

Table II. Components of basal minerals for the
liquid media.

Minerals Contents (mg/!)
KH, PO, 100
MgSO, - 7H,0 250
CuSO, - 8H,0 0.234
FeSO, - 7H,0 6.32
ZnSO, - TH,0 1.1
MnCl, - 4H,0 3.5
CaCl, 46.7
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Table III.The composition of various cassava
conc. in Czapeck-Dox medium(pH=6.5).

(unit; g/ 1)

Conc. of Cassava starch

Components
4% 6% 8% 10%

Cassava starch 40 60 80 100

NaNO, 30 30 30 30
K,HPO, 1.0 10 1.0 10
KCl 0.5 0.5 05 05

MgSO, - 7THO 0.5 0.5 05 0.5
FeSO, 0.01 00 001 o001
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Table IV. The composition of various nitrogen sources in modified Czapeck-Dox medium containing
peptone(pH=6.5).

(unit; g/1)
Various nitrogen sources

Components NaNO, (NH,), SO, Urea

*50% 100% 100% *50% 100% 100% *50% 100%
Cassava Starch 60 60 60 60 60 60 60 60
NaNO, 1.5 3 3
(NH,), SO, **167 2.33 233
Urea **0.53 1.06
Peptone 1 1 1
K,HPO, 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
KCl 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MgSO, - 7H,0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
FeSO, 0.01 001 00 o001 00 001 0.01 0.01

*% value is refered to that of NaNOQ; level in orginal Czapeck-Dox medium. The nitrogen amount of NaNQ; in

Czapeck-

Dox medium is 100%

*% According to the nitrogen amount of NaNO, in Czapeck-Dox medium, that of (NH,),S0, and Urea is
calculated.

Table V. The composition of various nitrogen sources in modified Czapeck-Dox medium containing yeast
extract(pH=6.5).

(unit; g/1)
Various nitrogen sources
Components NaNO, (NH, ), SO,
50% 100% 200% 400% 800% 50% 100% 200% 400% 800% 50% 100% 200% 400% 800%
Cassava starch 60 60 60 60 60 60 60 60 60 60 60 60 60 60

0.53 1.06 2.12 4.24 8.48

1.0 1.0

NaNO, 15 3 6 12 24

(NH,), SO, 1.67 2.33 466 9.32 1864

Urea

K.HPO, 10 10 1.0 10 1.0 1.0 1.0 10 1.0 1.0 10 1.0

KCl 0.5 0.5 0.5 05 05 05 05 0.5 0.5 0.5 0.5 05 0.5 05 0.5

MgSO,-7HO 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05 05 05 05 05 0.5 0.5 0.5

FeSO, 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

* 0,19 yeast extract is added in to all medium
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Fig.1. Mycelial mass of A. niger during fermenta-
tion in modified Czapeck-Dox medium shown in
Table III

0-0: 49 Cassava starch
A-A" 6 Cassava starch

O-0: 8% Cassava starch
e — o 109 Cassava starch



Bang and Kim: Studies on the mycelial production of Aspergillus niger

25.0

e [ )
1= o S
=) ) o

Mycelial Dry Weight(mg/m/)

o
<

0,0

72 96
Culture Time(hrs.)

Fig.2. Mycelial mass of A. niger during fermenta-

tion in various amounts of NaNOQO;.
O-0: 50% NaNO,
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Fig.3.Mycelial mass of A.niger during fermenta-

tion in various amounts of (NH,),SO,.
O0-0! 50% (NH4)ZSO4

A-al100% (NH,),SO,

O-00 100% (NH,),S0,+0.1% peptone
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Fig.4. Mycelial mass of A. niger during fermenta-

tion in various amounts of urea.
o-0. 50% Urea
A=A 100% Urea
O-07 100% Urea+0.1% peptone
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Table VI. Mycelial dry weight in several nitrogen
sources in modified Czapeck-Dox medium shown
in Table IIL

Nitrogen sources and Dry Weight (mg/mi)

* Amounts (%)
**NaNO, 50 14.17
100 13.73
200 14.91
400 12.70
800 12.01
**(NH.). SO, 50 13.38
100 16.57
200 15.33
400 14.68
800 16.70
**Urea 50 12.78
100 15.87
200 15.43
400 15.27
800 14.15
NaNO, 100 15.26
(NH)), SO, 100 15.59
Urea 100 16.85

* The amount of NaNO; in czapeck-Dox medium is
100%.
** (.19 Yeast extract is added.
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Table VII. The levels of total carbohydrate in
cassava starch.

Cassava conc. Reduced carbohydrate (mg/m/)

4 % 6. 56
6 % 20.74
8 % 24.85
10 % 41.04
400.0
300.0
//}
200.0 \
100.0
0 24 48 72 96
Time(hrs.)

Fig.5. Levels of mycelial protein during fermenta-

4% Cassava starch
6% Cassava starch
8% Cassava starch
. 10% Cassava starch
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