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Abstraet

Several kinds of organic acids, alcohols, aromatic compounds and sugars as carbon sources were tested
in order to produce the cell mass of Rhizopus oryzae which is used in part of food processing or organic
acid fermentation.

Sodium acetate among them was good enough for carbon source as well as glucose under the concen-
tration of one percent. All nitrogenous substances tested such as ammonium, nitrate or organic nitrogen
compounds were well used by this strain of Rhizopus oryzaee as nitrogen source.

Ammonium sulfate among inorganic nitrogen compounds was most utilized as a nitrogen source in
glucose or acetate medium.

This strain did not require any growth factors such as yeast extract. The following composition of
medium was therefore determined in order to produce the cell mass of Rhizopus oryzae:Na-acetate 19,
(NH,) 3504 0.2%, KoHPO4 0.05%, MgSO4-7H,O 0.01%, NaCl 0.01% (pH 5.5).

The cell wall of mycelium grown in above medium was lysed optimally at pH 6.5 and 50°C by the
action of Strepzyme 115-5.

On producing protoplast from mycelium by enzymatic action, almost all of the mycelium was damaged
after 4hrs of treatment.
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Table 1. Basal Medium Composition

NaNO; Medium Peptone Medium

NaNOs 0.2% peptone 0.1%
K,HPQ, 0.05 K-HPO, 0.05
MgSO4 '7H20 0. 01 MgSO47H20 0. 01
NaCl 0.01 NaCl 0.01

Tahle 2. The Effect of Organic Acids or their
Salts as Carbon Source on Cell Growth

Organic acids or Dry weight (mg/mi)

their salts (1%) gz%ti%‘;; mlgsﬁgf
Na-Acetate 3.94 2.25
Na-Oxalate 0.59 0.21
Latic acid 1.37 0.27
Citrate 1.66 0.44
Tartaric acid 1.15 0
None 0.35 0

Table 29} 3914 HInpg} o] organic acids
58 259 @7} aromatic compound rhel] 4] & Na-
acetate 7} 713} #2090 9o

= aromtic compound



0ro_ o

B AY AFA oJ&5A e 4 F Ak

Tabledo] ¥A% £ alcohol ¥ B w&
THELIES peptone $5Hus} NaNOs#ie] slejA
glucose 9} maltose, starch, sucrose, pectin, lactose

Sol & FME Ak

Table 3. The Effect of Aromatic Compounds

Weh HERS ¥ ¢ AR, REW BEAA
= RFEFI o] glucose 9 mhRAN 2 T B
HEEez MY F b AE ¢ F JUT

Table 4. The Effect Alcohols and Sugars as

Carbon Source on Cell Growth Dry
Cell Weight (mg/ml)

S d Aleohol Pept NO
as Carbon Source on Cell Growth nears 88 %) cones m?:ii(\)ﬁi g:diursn
A ; ds(1s Dry weight (mg/mi) Glucose 6.65 3.78
romatic compounds (1% Peptone  NaNO

medium mediux:;l Lactose 1.08 039

Maltose 5.31 4.01

Benzene 0.01 0 Sucrose 2.59 1.17
Picric acid 0.05 0 Inulin 0 0
Toluene 0-15 0 CMC 0 0

Xylene 0 0 Starch 2.05 1.17

Aniline acetate 0 0 Pectin 1.15 1.15

Salicylic acid 0 0 Gum-arabic 0.38 0.20
Sulfanilic acid 0 0 Ethanol 0.14 0
Pyrogallol 0 0 Methnol 0 0
Catechol 0 0 n-Butanol 0 0
Phenol 0 0 sec-Butanol 0 0
None 0.35 0 iso-Amylalcohol 0 0
iso-Propylalcohol 0 0
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Ao wA HRENYE HET AN Ethyl-acetate 0180
o % Wik BENT EmkRe WE A 0 0
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Table 5 The Effect of Glucose and Na-acetate Concentrations on Cell Growth Dry

Cell Weight (mg/ml)

Peptone Medium

NaNO; Medium

Concentration (%)

Glucose Na-acetate Glucose Na-acetate
0 0. 35 (mg/ml) 0. 35 (mg/m!l) 0 (mg/ml) 0 (mg/mi)
0.25 2.1 0.8 1.95 0.9
0.5 3.95 19 2.55 1.4
1.0 6.60 4.3 3.80 1.9
2.0 9.30 0 5.3 0
3.0 10.3 0 6.43 0
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Table 6. The Effect of Nitrogen Sources on
Cell Growth

Dry weight (mg/ml)

Nitrogen sources

Glucose  Na-acetate
NaNQ; 4.40 2.70
NaNO, 4.06 2.33
Inorganic = NHNO; 4.55 2.66
nitrogen NH,ClL 3.8 2.46
0.2%) (NHp.S80, 4.81 2.78
(NH,),HPO, 5.11 2.44
(NHp).CO 4.32 2.84
Peptone 6.1 3.85
Organic Casein 5.7 4.65
nitrogen hydrolysate
(0.1%) Asparagine 6.1 4.0
Corn steep  5.75 3.75
liquor
None 0 0
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Table 7. The Effect of Yeast Extract on
Cell Growth

Dry weight (ing/ml)

Concentration (%) Peptone NaNOjs
medium medium

0 3.8 2.3

0. 005 4.2 2.4

0.01 4.3 2.6

0.02 4.1 2.6

0.04 4.6 2.7

0.06 4.8 2.8
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Fig 1. Effect of Initial pH on Cell Growth
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Fig 2. Effect of Temperature on Cell Growth

6. Rhizopus oryzae {fips: SRes pH LB
o R
SifoBEe) chitin 9] &iko] MR ¥ 27
w3 o] 9 Rhizopus oryzaed &K BERBH
2 kie koA pHE 5.52 FHEFT # 2
HEG 25°C ol 4 B5edh EEEES LT HMRE
2352 9189 Strepzyme 115-59] fEfldl =& &
SE pH o} BBEES A&EIe 29 3,49 2rh
H:pkd protoplast 8} H-EA 47F Dot B
fﬁ?ﬁﬁ%s: 558 HEASE HmAA WAL #



e T BRERS Anson fKF#ke 2 S
piAc

12h -
~ £
L o s 88
>
3 L3
2 gt 4
i’ £
g -
° L 4 ]
5 6 3 il
2 4r 12 <

o
] 2p NP

o

Fig 3. Effect of pH on the Production of
Protoplast

o~ {=
~3 T
2 s B5E
k3 ag
n o

g 3

g ° ¢

b. [=4

t 5

2 ¢« E

E

<

2 2

l i

20 30 40 50 60
Temperature (°C)

Fig 4. Effect of Temperature on the
Production Protoplast
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Fig 5. Photomicrograph of Hyphae of Rhizopus oryzae.
Before(A), after 30 min(B), after 1 hrs(C), after 2hrs(D), and 4hrs
incubation (E), with strepzyme 115-5.
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