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Effect of Soybean Protein Intake on Energy Metabolism : Measurement of
Respiratory Quotient Using Small Laboratory Animals
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Graduate School of Agriculture, Kyoto University, Kyoto 606-8502

ABSTRACT

The effect of amino acid mixture simulating soybean peptide on oxygen consumption and
respiratory quotient of Std ddY mice was investigated for the purpose of examining the anti-
obesity effect of soybean protein. The author developed an apparatus to measure the
respiratory gas of 6 mice, independently. A gas sampler adjusted the flow line and, in turn, led
the respiratory gas from chambers into a mass spectrometry gas analyzer. When flow meters
were installed in each line of the sampler, the errors of measured flow rate by each flow meter
were nearly 50%. In case a shared flow meter was installed in a shared part of each line, the
errors were less than 10%, and there were no effect of the line number on measured oxygen
consumption and respiratory quotient. Std ddY male mice fasted for 18 h and were orally
administered 500 gL of 5% amino acid solution simulating soybean peptide. Oxygen
consumption was temporarily increased in all groups after administration, and rapidly declined
to the value before administration in control, but the acute increase tended to last longer in mice
administered soybean amino acid mixture. Soy Protein Research, Japan 3, 115-121, 2000.
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Table 1. Amino acid composition (%)

SBAA Casein
Val 6.25 9.30
Leu 10.58 13.08
Met 1.70 3.77
Trp 1.49 2.15
Arg 12.38 513
Gln 3481 30.32
Ile 6.18 741
Lys 10.01 11.18
Phe 7.16 714
Thr 5.63 6.47
His 381 4.05
Total AA 100 100
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Fig. 1. Block chart of 6-line gas sampler. Flow meters in each line (left) and a shared flow meter (right). Lines #3 to #6

were omitted.
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Fig. 2. Confirmation of flow rate in case flow meters were independently installed in each line (A) and a flow meter was
installed in a shared part of lines (B). Open bars, 0.6 L/min ; dashed bars, 1.0 L/min and closed bars, 1.6 L/min.
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Fig. 3. Confirmation of oxygen consumption in case a flow meter was installed in a shared part of lines. Each line

indicates same mice, n=7—11.
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Fig. 4. Respiratpry quotient in mice orally administered 500 uL of 5% soybean or casein amino acid mixture or water,
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Fig. 5. Oxygen consumption in mice orally administered 500 uL of 5% soybean or casein amino acid mixture or water,
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