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Abstract

Using the synchronous culture method and the manometric technique, changes in respiratory
activities, utilization of some organic acids '(succinate, malate, lactate and acetate etc.) and
its effect on glucose metabolism in Chlorella cells at different growing stages were measured.

1). Endogenous respiration of the cells was not active at growing stage and was almost
constant throughout the early ripening, maturing and division stages.

2). Lactate was utilized as respiratory substrate better than other organic acids tested.
Exogenous respiration of glucose was most active at growing and maturing stages and was
decreased strikingly at division stage.

3). Succinate and citrate inhibited endogenous and glucose respiration of the cells throughout
the all life cycle.

4). Malate and acetate were utilized in the cells at early growing and division stages better,
and malate enhanced the glucose respiration while in case of acetate it was depressed.

5). Calcium ion inhibited not only permeability of respiratory substrate but endogenous

respiration itself.
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Table I. Manometer flask constituents,

T~ Contamner] ‘
Type of .. Main chamber Center well Side arm Gas Vi
expt. b —— e b
Phosphate buffer (pH 6.0), 1 / 20% | !
Endo. resp. molar 20% KOH S 3.2
(Control) Chliorella cells, 0.2 ml. ‘ maw :
10-12 mg dry wt. J |
Phos;;hate buffer (pH 6.0 1/20* s * ‘ ;
) molar 20% KOH ubstrate, S
Exog. resp. Chlorella cells, 072 ml. | 100g moles l mair | 3.2
10-15 mg dry wt. 1 ;
g/I{llE phosphate buffer, 1 ml. o ’ 1/5M
ell suspension 20% KOH ’ P .
pH effet (10-12 mg dry wt.), 0‘.’2 ml. ! Su(l))sgatel, | in air 2.2
0.5 ml. o mb

#% in a total volume of 3.0 ml.
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Fig. 1 Changes in average cell volume
during the course of synchronous
culture.
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Table II. The rate of oxygen uptake under various conditions in Chlorella cells
during the course of their life cycle. '
- (gl Oy/mg. dry wt./hr)
h Ages | !
\ Ts | Ts Te = Tu Ts | Tu Ta
Additions i !
E. R. 7.94 10. 56 7.73 7.15 8.05 ! 8.20 1 7.17 8.14
Glucose 9.84 11.91 12.52 11.07 8.40 8.76 | 12.36 8.20
Na-succinate | 7.96 7.32 6.94 | 6.08 7.57 8.1 | 717 8.12
Na-citrate ; 8.25 8.19 7.67 | 7.40 8.04 8.10 E 8.12 8.34
Na-malate | 10.85 11.25 10.76 | 9.66 8.91 8.84 | 10.20 10.92
Na-lactate [ — — 9.67 — — — - —
i
Ca-lactate ’ 2.54 7.85 6.54 3.12 2.40 1.93 | 2.16 2.37
Na-acetate i 11.67 13.46 11.22 7.63 8.97 8.23 ‘ 10.90 11.24
Glu+Nasue.| 804 | 750 | 817 | 732 | 720 68 | 760 | 7.12
Glu+ Na-cit. 8.17 i 7.60 7.57 | 5.76 7.31 7.92 9.92 | 8.81
Glu+Na-mal. | 11.69 ‘ 12.45 12.75 : 11.62 7.08 | 7.58 ! 12.67 | 13.27
Glu+Naact. | 15.34 | 14.37 | 15.05 = 12.55 9.10 | 10.18 | 14.76 = 16.60
Glu+ Na-acet. 7.55 1 7.02 7.55 5.01 | 4.01 J\ 4.38 6.70 | 5,09
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Fig. 3. Changes in endogenous respiratory
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respiration and effects of Na-lactate o guzoss

on glucose respiration in Chlorella
during the course of life cycle.
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Fig. 7. Comparison of the rate of oxygen

uptake in presence of added substrate
at division stage of Chiorella cells.
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