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ABSTRACT
The effects of dietary proteins, soybean protein isolate (SPI) and casein (CAS), on
Both A6- and A5-
desaturase activities in smooth endoplasmic reticulum (ER) tended to be lower in the SPI
group than in the CAS group. In rough ER the activity of A6- but not Ab-desaturase was low
in rats fed SPI. SPI significantly lowered the ratio of (20 : 3+20 : 4)/18 : 2 of total lipids in
the rough, smooth and total ER fractions. In the total and smooth ER fractions, the steady-

linoleic acid desaturation in liver microsomes were studied in rats.

state fluorescence anisotropy of 1, 6-diphenyl-1, 3, 5-hexatriene incorporated into the mem-
brane decreased in the SPI group accompanying the reduction of the ratio of cholesterol/
phospholipid, indicating an increase in the membrane fluidity. Thus, the activity of A6- and
Ab-desaturase seems to be regulated at least partly by the membrane fluidity. However, since
dietary protein influenced the A6-activity in rough ER without influencing the membrane
fluidity, the possibility of the enzyme synthesis regulation by dietary protein was also suggest-
ed. Nutr. Sci. Soy Protein, Jpn. 12, 48-51, 1991.
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Fig. 1. Effect of dietary protein on A6- and Ab5-desaturase
activity of liver microsomes. Mean=*SE of 6 rats. *
Significant difference from casein at p<0.05.
Table 1. Effect of dietary protein on polyunsaturated fatty acid composition of liver

microsomal (ER) total lipids

Total ER Rough ER Smooth ER

Fatty acids

Casein SPI Casein SPI Casein SPI
Weight %
18 : 2n-6 6.3 7.7* 5.1 6.1* 6.3 7.8%
20 3n-6 1.1 1.0 0.8 0.7 1.0 1.3*
20 : 4n-6 19.0 17.5* 16.0 16.5 19.9 19.0
22 5n-6 2.2 1.9* 2.4 2.3 2.8 2.7
22 :5n-3 2.2 1.7 10.0 9.1 1.6 1.5
22 : 6n-3 1.9 2.1 3.8 3.5 2.1 2.5*
Desaturation 3.3 2.5* 3.4 2.9*% 3.4 2.7*
index

Mean of 6 rats. ER : endoplasmic reticulum. SPI: soybean protein isolate. Desaturation

index : (20 : 3+20:4)/18 : 2.
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*Significant difference from casein at p<0.05.
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Fig.2. Effect of dietary protein on the

fluidity of liver microsomes.

Mean+SE of 6 rats.

*Significant

difference from casein at p <0.05.

Table 2. Effect of dietary protein on lipid composition of
liver microsomes (ER)

ER Cholesterol ~ Phospholipid ~ CHOL/PL
nmol/mg protein X 10?

Total ER

Casein 145+21 11471203 12.9+1.1

SPI 95.5+7.8 969473 9.99+0.36*
Rough ER

Casein 27.8%1.5 34030 8.31+0.39

SPI 30.24+2.4 359+19 8.43+0.44
Smooth ER

Casein 180+6 1187+23 15.2+0.6

SPI 162 +4* 1196 +17 13.5+0.4*

Mean=SE of 5 or 6 rats. ER : endoplasmic reticulum, SPI :

soybean protein isolate,

CHOL:

cholesterol, PL:

phospholipid. *Significant difference from casein at p<0.05.
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