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ABSTRACT

‘When aerobiosis is followed by anaerobiosis the rate of CO, output rises abruptly and then
slowly falls to & lower level.

Alcohol is formed in the tissues during first hour of anaerobiosis, but does not increase
with duration of anaerobiosis. Lactic acid accumulates when potato tissues are kept in nitrogen.

Accumulation of lactic acid may be inhibiting the output of carbon dioxide under anaero-
bic conditions.

Plant tissues brought into air after a brief period of anaerobiosis, show a rate
of CO, output which is far higher than that in air line (Parija 1928, Barker and
Saiff 1952). In the present investigation an attempt has been made to compare
the catabolic changes in the potato tissues, brought to air after a period of anaero-
biosis, with those in presence of air.

MATERIAL AND METHODS

Respiration of potato tubers (Var. phulwa), in presence of air and without, was
determined by Warburg manometric technique. Discs of 3 mm. thickness and 1
cm. dia. were cut from the tubers, from non-bud area, by means of a corkborer
and hand microtome. Five discs were taken in each chamber in distilled water.

The respiration rates of potato tissue kept under anaerobic conditions followed
by aerobiosis were studied at 28°C and 35°C. The tissue was kept in nitrogen for
40 minutes, and the gas was then flushed out with air and the respiration rate in
air was determined for 40 minutes. The process was repeated again.

Estimations of Lactic acid were carried on by Smith and Coma’s method modi-
fied by Barker and Saifi (1952).

For alcohol estimations, the potato tissue was boiled for 10 minutes, crushed
and then distilled. i

10 c.c. each of standard solution of alcohol viz., 0.05 per cent, 0.1 per cent,
0.15 per cent, 0.2 per cent and 0.25 per cent were taken in pyrex test tubes. To
each tube 1l c.c. of 2 per cent potassium dichromate was added and solutions
acidified with a few drops of sulphuric acid. The tubes were then shaken well
and sealed.

10 c.c. of the potato extract, was taken in a test tube and the reagents were
added as described above. The solutions were then compared with the standard
solutions with the help of photo-electric colorimeter.

Analysis was carried on fresh weight basis.

REsoLTs

Fig. 1 shows the rate of respiration of potato discs alternately placed in ana-
erobic and aerobic conditions at 28°C and 35°C. It is clear from the figure that the
rate of CO, output in nitrogen atmosphere is very high in the beginning, but falls
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to a very low level after ten minutes and then follows a course at the same level at
both temperatures. The same tissue when exposed to air, shows a sudden rise in
the rate of CO, output. The repetition of the same fact is observed when the potato
discs are placed under anaerobic conditions once again and brought back to air.

AvcoHoL

The results of alcohol estimations are depicted in Fig. 2 which shows that no
alcohol is found in control potato tissues and those which were kept in nitrogen
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fqr three hours and then exposed to air for 1 hour ; while the potato discs kept in
nitrogen for 1 and 3 hours, revealed 0.157 per cent of alcohol. Potato discs kept
n; nitrlogen for 3 hours and then exposed to air for 30 minutes showed 0.057 per cent
alcohol,

LaoTic acip

The highest amount of lactic acid is recorded in the tissues kept in nitrogen
for 3 hours (Fig. 3). This is followed by the sets exposed to nitrogen for 1 and 2
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hours. The set which was kept in nitrogen for 3 hours and then exposed to air
for } hour showed the least amount of lactic acid, while the control and the tissue
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hours and th i
devoid of lactio acid. en exposed to air for an hour, were totally

DiscussioN

involI\fe;s well established that the catabolism of carbohydrates in presence of air
tovor rozn 1;11?1&1 break-down to pyruvic acid, which is followed by oxidation of
o0 aﬁd lllc }sl ,land under anaerobic conditions transformation of pyruvic acid to
o I?e e : cohol. Barker and Saifi (1952) from their experiments on potato tissue
how e to conclude that under anaerobic conditions pyruvic acid is reduced to
actic acid and aloohol is formed only if the tubers were cut or otherwise injured.

In the present experiments, lactic acid was found to increase with the period

of experimentation but the amount of alcohol was at a constant level.

CO, output always showed a rapid fall on being transferred to anaerobic con-

ditions which remained at a low level thro i iosi
r - ughout the period of anaerobiosis. When
316 tlssue was brought back to air it recorded a steep increase. This (pasteur effect)
a8 observed by many authors (Parija 1928, Barker and Saifi 1952).

Since the experiments also show the increased production of CO, in air after

a co ek S A : ¢
naerobiosis, it is clear that there is a definite conservation of carbon in aerobic
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conditions and oxidation of the accumulated products (lactic acid). The chemical
analysis of the tissues before and after the treatment of anaerobiosis shows that the
anaerobic respiration is not identical to alcoholic fermentation, but resulted in the
formation and then accumulation of lactic acid (Fig. 3). Formation of a little
quantity of alcohol, and accumulation of large quantities of lactic acid explains the
evolution of the low amounts of CO, on exclusion of air. The high rate of CO,
production by tissue in air after anaerobiosis also indicates that the accumulated
lactic acid probably has been oxidized to pyruvic acid and through Kreb’s cycle

to CO, and H,0.
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