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Lactic Acid Formation by a Fungus of the Genus Rhizopus:
1. Lactic Acid Formation and Fermentation Products
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Table 1. Lactic acid formation in growing culture

‘ | F ti duct | Myceli
Condition of \ Age of | Glucose e o e ] I\@’édﬁil
| cultures | consumed Lactic !Lactic acid | Alcohol \‘ Volatile i(m o% dr
cultures G (mg|20mD)|  acid | yields acid | £ ais) y
\ ‘ (mg|20ml) | (%) (mg|20ml) (mg|20ml)
Shaking culture 1 72 ‘ 5130 3240 l\ 63.1 “ 40.7 % trace i 332.6
- ; e s e
% 58 | 182 | 26 | — - | 0
Static culture 120 720 1 462.0 64.1 ? — — 101.9
. | — | 162.8
- ‘,7 L

| 132 | 820 462.8 56.4
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Table 2. Lactic acid formation in different concentrations of glucose
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i \ Fermentation products .
coﬁgg;g;{;?jrtz of Glucose | — - T ., ‘ P T - Myqehal
lucose cons,umed Lactic | Lactic acid | Ajcohol | Volatile weight
8 (mg|20ml) acid | yields ‘ acid (mg on dry basis)
(%) (mgl20mD) . (9) | (mgl20ml) | (mg|20mi)
|
1 "0 | 108 | 118 239 | trace 279.0
3 3,120 ‘ 1,920.0 ‘ 61.5 3.16 ‘ V4 359.0
5 5,130 1 3,240.0 | 63.1 40.7 v 332.6
7 5510 | 303800 | 613 26 | 327.9
10 6120 | L 625 436 | p 307.4
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Table 3. Lactic acid formation by washed cell suspensions
Weight of pressed Shaking Glucose Fermentation products
cells used duration consumed Lactic Lactic acid Alcohol Volatile
(mg/20ml) (hrs) (mg/20ml) acid yields . acid
(mg|20mi) (%) (mg/20ml) |'(mg|20ml)
100 (wet) 24 70.0 50.0 70.1 - —
200 ( # ) 48 387.5 235.7 61.1 3.57 0.60
v () 72 391.4 356.1 88.4 4.15 0.78
Initial concentration of glucose : 392 mg/20ml.
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Table 4. Lactic acid formation by washed cell suspensions under
hydrogen gas atmosphere

) Fermentation products Cell weight
Condition of Shaking | Glucose - - pr | * after
duration | consumed Lactic Lactic acid Alcohol Volatile shaking
cultures (hrs) |(mg|20ml) acid yields r acid (mg on dry
‘ (mg/20ml) |  (9) (mg/20m!) (mg|20m!) basis)
. 48 380.0 218.6 57.3 4.57 0.72 39.6
Under air 72 391.0 332.4 85.0 4.85 ' 0.96 ’ 12,9
48 2740 114.3 416 a5t | s | z09
Under Hy gas 72 285.3 161.0 56.4 465 | 126 t 447

Weight’ of pressed cells used : 200 mg (véet)/ZO ml o
Initial concentration of glucose : 392 mg/20ml.
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Table 5. Effect of inhibitors on lactic acid formation by washed
cell suspensions

T Inhibitors
Monoiodoacetate Arsenite Arsenate { C 1*7h
(10-3M) (10-3M) (10-3M) ontro
Glucose consumed (mg/20ml) 248.0 r 192.0 ’ 220.0 250.0
Lactic acid formed (mg/20mi) 102.0 | 92.6 106.0 112.0
Lactic acid yields (25) 41.1 ’ 48.2 | 48.1 | 45.1
. —— | |

Weight of pressed cells used : 200 mg (wet)/20 ml
Initial concentration of glucose : 294.
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Table 6. Lactic acid formation from several sugars by washed
cell suspensions

‘ . Fermentation product
Substrate Shaking Sugars Pl | Lo on P; ‘uc S Cell weight
duration consume . : actic aci after shaking
(19%) l (hrs) (mgl2om!) LaCU’C acid } yields ‘ Alcohol (mg on dry basis)
_ (mg/20ml) (%) | (mg/20ml)
‘ 48 ‘ 2550 | 1700 | 66.7 0.97 50.0
Glucose ! 72 ! 257.8 2253 | 87.3 1.21 53.3
_ e
<l i 48 850 | 59 | 6.9 0.91 47.2
ylose | 72 119.2 6.4 ; 5.3 1.18 48.6
T f | i
48 ‘ 1768 | 140.0 79.1 124 51.6
Maltose 72 ‘ 195.4 168.4 85.9 045 54.1
P 48 1 247.6 152.0 61.3 2.14 49.3
ructose 72 ‘ 249.6 214.0 85.7 0.80 51.8
| ) R |
48 197.2 118.0 59.8 1.30 | 50.1
Soluble starch 72 ‘ 201.2 174.4 86.7 2.35 [ 53.6

Weight of pressed cells used : 200 mg (wet)/20 m/.
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Fig. 1. Paper chromatogram of organic acids in
the media of growing culture.
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Fig. 2. Paper chromatogram of organic acids in
the cells of growing culture.
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Fig. 3. Paper chromatogram of organic acids in
the medium and in the cell shaken for 48
hours using 200 mg of the cells in Table 3,
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Réesumé

Employing a species of Rhizopus isolated by authors, the following facts were
observed :

1. This strain produced lactic acid to the extent of 63-64 per cent of glucose
consumed in both shaking and static cultures. ‘

2. Since the maximum yield of lactic acid formation reached as high as 88 per
cent by washed cell suspension, the Waksman’'s scheme could not be applied.

3. More lactic acid accumulated under aerobic conditions than under hydrogen
gas atmosphere.

4. Effects of the respective addition of arsenate, arsenite and monoiodoacetate
on lactic acid formation were found to be little.

5. Almost equal yields of lactic acid were obtained from glucose, maltose, fruc-
tose and soluble starch, and a lesser yield, on the other hand, from xylose.

6. The results cited in 3, 4 and 5 indicate that lactic acid by RhAizopus is not
formed through the same pathway of cleavage as that by lactic acid bacteria and
muscle.

7. In the cultured media, the existence of lactic and fumaric acids was detected
by means of paper chromatography, and in the cell, malic, tartaric and oxalic
acids were pointed out. In the experiment by washed cell suspension, only lactic

acid was detected in the medium, and only oxalic acid in the cell.



