#3  Jap. J. Phycol. 34: 37-42. March 10, 1986

FRESOG Y b A—5— (ZHXRRE) &
EDOHRDOAEABAENDIER*

BRUTRRRE™ « FrILGTR™ - BB

* JEAFTHERER L 5 — 415 BRETEH 5-10-1)
RREEERFEYFHE (184 WRE ST EIET 4-1-1)

YokoHaMa, Y., KaTavyama, N. and Furuyva, K. 1985. An improved type of ‘Product-
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An improvement was made on a gas-volumeter devised by YokoHAMA and ICHIMURA
(1969) and subsequently modified by YokoHAMA et al. (1980). The major improvement
is the replacement of the glass stop-cocks, capillary glass tubes and stoppers of the original
type, with rubber blocks, rubber capillary tubes and rubber plugs, respectively.

The improved type is just as accurate but is far simpler and can be used easily by
high school students. The instrument is suitable for the measurement of the photosynthetic
oxygen evolution of small plants or pieces of larger seaweeds, as well as the respiratory
oxygen consumption of small animals.

Since a compensation vessel is used in conjunction with the reaction vessel, measure-
ments can be performed without strict regulation of temperature in the water bath. When
flasks of about 50 m/ capacity are used as the reaction and compensation vessels, it is
recommended that about 5-10 m/ of filtered seawater is used in both vessels, with a piece
of algal frond approximately 3-5cm? in the reaction vessel. In such a case an adequate
interval of reading is 1-5 min and the measurement can be finished with 5 to 10 readings.
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The whole set of the ‘Productmeter’

Fig. 1.
equipped with the light source for measuring

photosynthetic oxygen evolution. The set con-
sists of the main part with its reaction and com-
pensation vessels, and a water bath equipped
with a motor to shake the vessels.
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Fig. 2. Schematic diagram of the main part
of the ‘Productmeter’. RB: rubber blocks, SH:
small holes, U: U-shaped capillary tube, FM:
fixed marks, I: index drop (kerosene containing
0.01-0.02% sudan black), G: graduated capillary
tube, F: colored fluid (aqueous solution of 2%
reversed soap such as benzethonium chloride and
0.01-0.02% eosine), FR: fluid reservoir, S: screw
clamp, RT: rubber capillary tubes, RP: rubber
plugs, R:reaction vessel, C: compensation vessel,
SA :side arm, P: plastic plate holding the system.
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Fig. 3. Rubber parts each of which is com-
posed of rubber plug (RP), rubber capillary tube
(RT) and rubber block (RB). SH: small holes,
H1: hole connected to the U-shaped capillary tube,
H2: hole connected to the graduated capillary
tube.
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Table 1. An example of recording oxygen
evolved by a frond piece of 3 cm? of Laminaria
angustata under light of 40 Klux at 15°C. A:
readings of the position of the colored fiuid
meniscus in the graduated capillary tube. B:
difference between the reading at O-time and
that at each time.

Mar. 19, 1985 Ozuchi, Iwate Pref.

Laminaria angustata 3.0 cm? (16.2 mg dry wt.)
Filtered seawater 7 ml

Light 40 Klux

Water bath 15°C

Room 16.1°C
A B
0 min 5.0 0 pl
2 9.0 4.0
4 15.9 10.9
6 22.0 17.0
8 28.9 23.9
10 36.9 31.9
12 43.0 38.0
14 50.0 45.0
16 56.3 51.3
18 63.0 58.0
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Fig. 4. Time course of oxygen evolution
from a 3cm? frond piece of Laminaria angustata
under a light intensity of 40 Klux at 15°C.
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Table 2. An example of recording oxygen
consumed by four frond pieces of 3cm?® of
Laminaria angustata in the dark at 15°C.
Notations are the same as in Table 1.

Mar. 20, 1985 Ozuchi , Iwate Pref.
Laminaria angustata 3.0 cm?x4(66.0 mg dry

wt.)
Filtered seawater 5m/
Dark
Water bath 15°C
Room 16.0°C
. B
0 min 71.2 0 pul
2 70.5 -0.7
4 68.8 —2.4
6 68. 2 -3.0
8 66. 3 —4.9
10 64.5 —6.7
12 64.0 -7.2
14 63.0 —-8.2
16 61.5 -9.7
18 60.8 —10.4
20 59.0 —12.2
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Fig. 5. Time course of oxygen consumption
by four frond pieces of 3 cm? of Laminaria angu-
stata in the dark at 15°C.
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