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Elect of Dietary Fermented Soybean on Physical Endurance in Mice
Nakamichi WATANABE and Satomi SAKUDA

Department of Food Science and Nutrition, Showa Women's University, Tokyo 154-8533

ABSTRACT

Studies presented at the 6" International Symposium on the Role of Soy, 2005,
reported that dietary soybean increased physical endurance because of decreased
plasma lipid peroxidation. Our previous studies, performed using assays, such as
the balk system, emulsion system, red blood cells ghost system, and plasma system,
have shown that the antioxidant activities of tempeh were stronger than that
of non-fermented soybean. Therefore, compared to the intake of non-fermented
soybean, the intake of fermented soybean products, such as tempeh, was expected
to increase physical endurance. In this study, we examined the elect of dietary non-
fermented soybean and tempeh on physical endurance and fatigue by subjecting
Balb/c mice to a swimming test. Intake of non-fermented soybean decreased the
blood lactate levels and plasma creatine kinase activities, but the swimming time
was not allected. In contrast, and unfortunately, the intake of tempeh had no elect
on physical endurance and fatigue; however, it did cause a decrease in plasma lipid
peroxidation. In the mice fed non-fermented soybean, the plasma free fatty acid
levels increased and the glycogen content in the skeletal muscles decreased, but
the glycogen content in the liver did not decrease. These results suggested that
the decrease in fatigue caused by dietary non-fermented soybean might be induced
by improved utilization of glycogen in the skeletal muscles and fatty acid in the
adipose tissue as energy sources. Soy Protein Research, Japan 13, 154-158, 2010.
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Table 1. Compositions of experimental diets (%)
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Control Soybean Tempeh

Casein 20.0 0o 0o
Defatted soybean 0o 418 10
Defatted tempeh 0o 10 477
Corn starch 400 28.7 251
a-Corn starch 132 132 132
Sucrose 10.0 10.0 10.0
Soybean oil 07.0 15.65 0154
Cellulose 111 01.97 0o
Mineral mix 035 0135 035
Vitamin mix 010 01.0 010
Choline bitartrate 00.25 00.25 00.25
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Table 2. Body weight, food intake, and the wights of some organs

Control Soybean Tempeh
Initial body weight (g) 241+ 04 231+ 07 243+ 06
Final body weight (g) 271+ 0.2 26.8+ 0.4 273+ 0.7
Food intake (g/day) 6.3+ 0.3 6.3+ 0.1 58+ 0.2
Heart (g) 0.130+ 0.003 0.135+ 0.006 0.134+ 0.005
Liver (g) 0.962+ 0.034 0.959+ 0.020 0.963+ 0.010
Spleen (g) 0.098+ 0.001 0.107+ 0.005 0.114+ 0.006
Kidney (g) 0.196+ 0.015 0.180+ 0.012 0.188+ 0.004
Perirenal white adipose tissue () 0.309+ 0.027 0.285+ 0.025 0.285+ 0.015
Gastrocnemius (g) 0.102+ 0.006° 0.103+ 0.008° 0.130+ 0.009°

Data are mean = SE of 6 mice.

Values with dillerent superscript letters are significantly diCerent at p<0.05.
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Fig. 1. Mean swimming time of 6 mice.
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Fig. 2. Blood lactale levels and plasma creatine kinase (CK) activities. Data are mean + SE of 6 mice.
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Fig. 3. Glycogen contents in the liver and gastrocnemius. Data are mean + SE of 6 mice.

1407

120 1 T

100

80 A

mg/100g

60

40

20

Control Soybean Tempeh

Glucose levels

3.0 -

Ho

2.5+

H e
H o

2.0

1.5+

mEqg/L

1.0

0.5

0.0 T T 1
Control Soybean Tempeh
Free fatty acid levels

Fig. 4. Plasma levels of glucose and free fatty acid. Data are mean + SE of 6 mice. Values with different
superscript letters are significantly diJerent at p<0.05.
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Fig. 5. Plasma relative malondialdehyde (MDA)
contents. Data are mean * SE of 6 mice.
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