DEEARZ I2BEND
SHr=®mHEec
P=/B1INSA

INDUCIBILITY OF AMINO ACID IMBALANCE BY SUPPLEMENT
OF SULFUR-AMINO ACIDS TO A SOY PROTEIN ISOLATE DIET

H E - BB 2 (REERKYREE)

Akira YOSHIDA and Hidehiko YOKOGOSHI
Department of Agricultural Chemistry, Nagoya University

ABSTRACT

When rats are fed a low casein diet, supplementation of a small amount of sulfur
containing amino acid to the diet produces fatty liver. This is one type of amino acid
imbalances. For an efficient and safe supplementation of sulfur amino acid to soy protein
isolate (SPI), it is important to make clear in what conditions fatty livers are produced.

Female young rats of the Wistar strain were used for the experiments. Diets were fed ad
lib for 2 weeks. Supplement of 0.3% of Met to a 8.8% SPI diet did not produce significant fatty
liver in rats. Whereas the supplement of the same amounts of Met to a 8% casein diet clearly
produced fatty livers. Liver fat of rats fed the 8.89% SPI diet increased, however, with each
increase in the supplemental amounts of Met from 0.3 to 0.6%. Body weight gain was
significantly improved by Met supplement, but the effects were not changed by the increment
of supplemented Met from 0.3 to 0.6%. Thus it would be recommended that the supplemental
amount of Met to the 8.8% SPI diet should not be increased over 0.3% not to produce fatty
liver with efficient improvement for body weight gain. A diet containing an amino acid
mixture simulating SPI, however, produced significant fatty liver, therefore, the low indu-
cibility of "amino acid imbalance of SPI diet is not due to the only amino acid composition
but the characteristic protein quality is also an important factor. Supplement of Met to the
SPI diet or the diet containing AA-mix. simulating SPI generally increased the serum
cholesterol.

Composition of sulfur-amino acids was variously changed keeping the dietary total S-AA
was 0.3%. Replacement of Cys for Met more than 60%, decreased the body weight gain. It can
be said, about 609 of Met can be replaceable with Cys without decrease of nutritional quality
as sulfur amino acids.

Supplemental effect of Met on fatty liver production was affected by dietary level of SPIL.
When the level of SPI below 8.8% the supplement of (0.3% Met produced fatty livers.
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Table 1. Effect of S-AA to a low soy protein isolate diet on tissue lipids
Serum lipids
Diet B.W. gain Liver lipid
TG Chol.

g/3weeks mg/g mg/100m /
1. 8%Casein 22.2+2.3¢ 61.1+2.5 249+38.1b¢ 71 549 75
2. Diet 1+0.3%Met 37.2+3.2° 94.2+4.4° 314 +52.42b 84 242 6°
3. 8.8%SPI 17.1£1.9¢ 68.9+2.2b 153+12.4¢ 56.0+1 5
4. Diet 3+0.3%Met 37.7%£1.2b 70.8+9.4 202+24 .4bc 58 541.8¢d
5. Diet 34+0.3%Cys 17.9£3.3¢ 67.0£6.9° 281 +40.5%¢ 52 741,74
6. Diet 4+0.3%Thr 43.9+£1.92 58.7+2.9% 386+53.3° 73.0+2.9°
7. Diet 5+0.3%Thr 19.3£9.4¢ 74.1+3.8 287+50.72° 60.74+2.9¢

S-AA :Ca0.2%

a-d : Means within a column not followed by the same superscript letter are significantly different

(p<0.05).
Table 2. Effect of supplemented level of Met on tissue lipids
Liver lipids Serum
Diet B.W. gain
Total Chol. chol.
g mg/g mg/100m/
1. 8.8%SPI 16.2+2.8 59.8+4.1¢ 3.43£0.36 75.5£2.7
2. Diet 1+0.3%Met 27.5£3.5 66.4+2 3¢ 3.46+0.55 98.8+3.0
3. Diet 1+0.4%Met 27.5+3.4 71.7£8.4b<d 3.96+0.23 97.7£4.2
4. Diet 1+0.5%Met 26.1+3.4 72.84£7.1b<d 4.03+£0.55 E—
5. Diet 1-+0.6%Met 26.8£3.0 75.1£7.0%¢ 4.07+£0.52 —
6. 8%Casein 18.1+3.4 57.14+2.44 2.66+0.44 83.8+1.4
7. Diet 6+0.3%Met 25.7£6.1 89.94+2.6% 3.99£0.37 102+2.5
8. Diet 6+0.5%Met 21.1£3.5 84.7+5. 4% 5.10+0.60 95.7+6.8

Basal diet : 0.2%S-AA

a-d : Means within a column not followed by the same superscript letter are significantly different

(p<0.05).
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Table 3. Supplement for AA-Mix simulating soy protein or casein

Liver lipids

Diet B.W. gain Serum chol.
Total Chol. mg/100m/
g/2weeks me/g
1. 7% AA-Mix (SPI) 10.0£1.8° 75.1+5.0°¢ 3.67+0.38° 71.7+3.2
2. Diet 1+0.32%Met 14.9+2.1° 156+9.9° 6.02+£0.47* 82.7+£7.2
3. Diet 1+0.1%Met 15.5+3.0° 172+10.12 5.95+0.81° 73.0+2.9
Diet 1+0.22%Cys
4. T%AA-Mix (Casein) 13.8+1.5° 69.3+4.8° 3.20£0.46° 74.1+£1.4
5. Diet 4+0.3%Met 23.34+1.2°¢ 80.3+2.8° 3.57+0.33° 86.9+3.4
6. Diet 4+0.3%Cys 26.8%1.7° 108.8+2.8° 4.66+0,33* 83.5+3.5
a-c . Means within a column not followed by the same superscript letter are significantly different
(p<0.05).
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Table 4. Dietary level of SPI and Met supplement

Serum chol
Diet B.W.gain Liver lipids
Total HDL

g/2wks mg/g mg/100m
1. 6.3%SPI 8.3+1.3 60.0£5.3 69.2+£5.5 49.7+3.8
2. 6.3%SPI+0.3%Met 16.7+2.5 95.0£5.7¢ 71.6+4.2 57.8+4.9
3. 7.5%SPI 15.0+0.7 66.71+3.1 67.2+2.0 46.61+2.9
4. 7.5%SPI+0.3%Met 19.9£0.8 83.3+3.2° 75.8%+2.5 61.94+2.0°
5. 8.8%SPI 18.2+2.1 71.2+£3.0 63.9£3.9 45.9%4.9
6. 8.8%SPI+0.3%Met 23.2+1.7 68.4£3.1 79.4+3.8 73.6+4.8°
7. 11.3%SPI 23.5%t1.1 63.6£3.0 78.5+£2.8 61.3+£3.7
8. 11.3%SPI+0.3%Met 28 9£1.5 61.6+4.7 85.4£3.9 75.4+6.3°

a : Significantly different from each control (p<0.05).
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