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ABSTRACT

To clear whether all kind of proteins had reducing effects on sodium chloride intake, the
effects of dietary protein source on appetite or preference for sodium chloride were studied. It
was found that the reducing effect depends not only on dietary levels, but also on the protein
sources. In both SHR and Wistar-slc rats, cumulative NaCl intake of soybean protein groups
was significantly higher than that of animal protein diet groups. However, the supplement of
methionine to soybean protein led to reduce NaCl intake. In this experiment, it was shown
that glutamic acid, one of the Umami substances, in free amino acids of soybean protein diet
was considerably lower than that of meat protein diet. Since Umami substances have the
reducing effect for NaCl intake, it may be one of the reason for low reducing effect of soybean
protein diet group for preference to NaCl. On the other hand, in our previous study, it was
found that the serum free amino acid patterns were affected by the dietary protein level. We
found that the rats fed a low protein diet showed a higher concentration of glutamic acid in
serum as compared with that of the groups given high protein diets. In this study, it was
observed that glutamic acid level in serum from rats fed soybean protein isolate (SPI) was
considerably higher than that of meat protein (MP) and purified egg protein groups. However,
glutamic acid level of methionine added SPI group showed a significantly lower than that of
SPI group. These facts suggest that the supplement of methionine to SPI leads to the recovery
of this serum free amino acid pattern, especially glutamic acid level. These observations also
lead to speculation that the high concentration of glutamic acid in the serum of rats induced
by some nutritional status such as low protein diet feeding is a reason why the rats fed low
protein diet did not choose monosodium L-glutamate solution. It should be emphasized that
the serum glutamic acid level is an important signal for central nervous system. We need
further studies to prove meaningful informations. Nutr. Sci. Soy Protein, Jpn. 12, 102-106. 1991.
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Table 1. Experimental groups
Strains Groups n Proteins
SHR-PEP 5 10 % Purified egg protein
SHR SHR-SPI 5 10 % Soy protein
SHR-Met 5 10 9% Soy protein+0.3 % L-methionine
SHR-MP 5 10 % Pork protein
Slc-PEP 5 10 9 Purified egg protein
Wistar-slc Slc-SPI 5 10 % Soy protein
Slc-Met 5 10 % Soy protein+0.3 % L-methionine
Sle-MP 5 10 9% Pork protein
Table 2. Diet composition
Ingredients PEP SPI Met MP

Purified egg protein

10 — — —

Soy protein — 10 10 —
Pork protein — — — 12.5
L-methionine — — 0.3 —
Corn starch 74 74 73.5 71.5
Soybean oil* 5 5 5 5
Salt mixture** 4 4 4 4
Vitamin mixture*** 2 2 2 2
Cellulose powder 5 5 5 5
* Vitamin D (201U/g) is added. #** According to

Harper’'s #*x
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Table 3. Amino acid contents and free amino acid pattern of

experimental diets

Meat Soybean
Contents FAA Contents FAA
Asp 629.0 2.57 692.2 —
Thr 297.7 5.64 284.0 —
Ser 226.8 4.39 347.1 —
4Glu 1135.2 5.66 1159.9 0.11
Pro 297.1 1.59 442 .1 0.03
Gly 349 .4 3.73 273.2
Ala 403.2 8.83 263.9 —
Cys 88.9 — 83.0 —
Val 353.6 4.31 326.3 1.04
#Met 171.9 5.94 75.4 1.21
Ile 335.6 4.41 315.7 0.76
Leu 561.3 14.94 473.9 —
Tyr 212 .4 7.05 242.1 0.13
Phe 270.0 7.27 347 .4 0.25
His 214.0 90.16 157.6 9.13
#Lys 553.3 5.91 452.6 0.21
NH, 73.6 1.27 94.6 1.32
Arg 399.6 6.13 413.9 2.21
— ! Not detected. (mg/100 g)
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Table 4. Influence of dietary protein sources on serum
amino acid pattern

SPI Met MP
Asp 4.89£0.41 6.256+ 1.02 5.12£0.63
Thr 72.23+2.12 58.31£10.53 76.04x8.69
Ser 13.80+1.33 12,96+ 1.41 11.35%0.68
4Glu 64.24+2.06 49.98+ 5.44** 40.13£5.29***
Pro 10.95+1.58 9.60% 0.98 8.84+1.28
Gly 10.23+2.01 11.25% 1.99 10.49+2.13
Ala 21.25+3.09 18.69+ 2.96 20.14£3.65
Val 10.060.81 12.17+ 3.97 10.9941.52
#Met 4.18+0.73 6.26L 1.46* 5.36+£1.49
Ile 4.19%+0.41 6.81xt 0.17 3.67+1.06
Leu 11.53%0.38 13.12+ 1.09 10.874+0.93
Tyr 5.69£0.98 6.25+ 0.87 4.32+1.21
Phe 4.95£1.00 6.11+ 1.52 4.96+£1.07
#His 12.56+1.10 8.22+ 0.79* 9.46+0.34*
Lys 23.94%£2.63 29.05+ 5.26 26.72+£4.53
NH, 3.01=0.29 3.56t 0.67 3.14%0.63
Arg 18.27+0.97 18.27+ 2.44 16.18+0.82

= Significant difference at the 5% level #*x Significant
difference at the 19 level *** Significant difference at
the 0.19% level

ABENNBFOT 3 VB8 -V IR B2, * York, NY, pp. 611-634.
OMPEFR7 3 /BAE— VY, FENrOniDT 2) Kimura S., Yokomukai Y. and Komai M.
B A HRPRICESL Z LI Y, REENL THE (1987).: Salt consumption and nutritional state
ERFEINEIT 5 L LOFENREINDY, D especially dietary protein level. Am. J. Clin.
BHIZOWTIRE LICREBLETHH D, Nutr., 45, 1271-1276.
3) Kimura S., Kim C. H., Ohtomo 1. M., Yokomu-
X it kai Y., Komai M. and Morimatsu F. (1991 :
1) Kimura, S., Yokomukai, Y. and Komai, M. Nutritional studies of the roles of dietary
(1987).: Effects of dietary protein level and protein levels and Umami in the preference
Umami on taste preference for sodium chlo- response to sodium chloride for experimental
ride. In Umami: a basic taste, Y. Kawamura animals. (in press)

and M. R.Kare (Eds). Marcel Dekker, New

106 KET-ABERBHTESTE Vol 12(1991)



