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Summary

I Title

Measuring highly sensitive respiration rate of marine animals using gas equilibrium

principal between air and sea water

I Necessities and Objectives of the Study

O Developing open-closed respiration chamber for the intertidal marine animals breathing

in aquatic and aerial environment

I Contents and scopes of the study

O Developing open-closed respiration chamber using gas equilibrium principal between

air and sea water

O Measuring respiration rate of intertidal marine animals in aerial and aquatic

environment using pCO;

IV Results

1 Development of open-closed respiration chamber for intertidal
marine animals using gas equilibrium principle between air and
sea water
O Coefficient of determination (r?) of quadratic regression model between variations of

the dissolved oxygen in the water chamber and the partial pressure of oxygen and

carbon dioxide in the head space by respiration of test animals was 0.9934+4.2 (p

<0.001).

— i -



O Based on the significant figures measured for the test animals breathing in the
respiration chamber, the carbon dioxide detector was 216+110 times more sensitive

than the dissolved oxygen sensor.

2 Measuring respiration rate of the intertidal marine animals in the

aerial and aquatic environment

O The average breathing rate of water and aerial on the test animals based on the
carbon dioxide partial pressure was 102.4£32.7 CO, umol/h/g and 4.1£0.2 CO,

umol/h/g, respectively.

O The respiration rate of the test animals in aerial is about 25 times more than that of

the water environment.

3 Conclusions

O The partial pressure of carbon dioxide from the head space of respiration chamber
could be used as an indicator to measure respiration rate of marine animals in aerial

and also water condition such as dissolved oxygen.

O The carbon dioxide detector was very sensitive more than that of the dissolved oxygen
sensor for measuring respiration rate of marine animals in the water using the

open-closed respiration chamber with the head space.

V Application plans of the results of the study

O The respiration physiology on the intertidal marine animals breathing in aerial and

aquatic environment

O Long-term aquaculture water quality monitoring with sensors of oxygen and carbon

dioxide without contamination of marine organisms
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temperature &
oxygen sensor

removable test
section mesh

solenoid
valve motor propeller baffles

aerated water bath metal temperature drain
water equilibrator section
= L L = O z = d
of & Q& oFY 1i Al Y& &

721 9. Optode AIAE &
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1=-111.30x + 969.73
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Test animal (g) Slope SE r? N
A (6.36) -330.55™" 0.383 0.9496 39,599
B (4.59) -207.12™" 0.199 0.9599 45,000
C (5.37) -111.30™" 0.101 0.9645 44,999
*x*x p< 0.001
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Respiration rate CO, (umol/h/g)

Aerial respiration Aquatic respiration
(a) (a)
160 6.0
140 (b) 5.0 (b)
120 4.0
100 3.0
80 2.0
60 1.0
40 0.0
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Respiration (CO, umol/h/g)

Water condition

Test animal Aerial condition
Average SD N Average SD N
A (6.36) 104.8 40.3 36 3.6 0.2 10
B (4.59) 110.3 28.5 36 4.9 0.3 11
C (5.37) 92.1 29.3 36 3.8 0.2 11
Average 102.4 32.7 4.1 0.2
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