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LIMITING AMINO ACIDS OF SOY PROTEIN ISOLATE
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ABSTRACT

The first experiment was undertaken to examine whether or not the supplementary effect
of methionine and threonine to soy protein isolate (SPI), which was previously observed in
growing rats, is also observed in adult rats. Results were as follows. Although biological value
for SPI itself was as low as 41, it was improved up to 60 for that supplemented with
methionine, 81 for that additionally supplemented with threonine, and 87 for that similarly
supplemented with all the other essential amino acids, thus nearly close to the value, i.e. 88,
for whole egg protein. There were no statistically significant differences among the last three
values. The methionine and threonine supplement to SPI elevated serum albumin and A/G
ratio and lowered urea nitrogen at a significant level as compared to the SPI group. Although
this supplement did not change the total cholesterol level remarkably, it elevated the HDL
cholesterol level, suggesting an improvement of cholesterol metabolism. Further supplement
of all the other essential amino acids, however, did not give any appreciable changes to the
above serum components. From these results, the first limiting amino acid of SPI for adult rats
was proved to be the sulfur-containing amino acid and the second one threonine.

The second experiment was conducted to examine the supplementary effects of lactalbu-
min, fish protein concentrate, egg white and whole egg protein on the improvement of nutritive
value of SPI for more practical purpose, where a '°N tracer method was applied at the same
time. Biological value of SPI was improved most by the supplement of whole egg protein. This

was attributed to the high contents of methionine and threonine.
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Table 1. Composition of experimental diets
(g/100g diet, on dry basis)
G Soy protein Whole egg
roup isolate (S)* protein
Protein source** 5.58 5.06
a-Corn starch 77.22 77.74
Soybean oil 8.00
Cellulose powder 4 .00
Salt mix.*** 5.00
Vitamin mix.*** 0.20
Total 100.00

* : The amino acid added groups of soy protein
isolate with the symbols in parentheses are
as follows . +Met(SM), +Met and Thr(ST),
and + all essential amino acids(SE).

** I Protein level, 5% (N, 0.8%)

*** . Identical with A.E. Harper’s composition
(1959).
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Table 2. Body weight change of rats and nutritive value of dietary proteins

Soy protein isolate (S)* Whole egg
S SM ST SE protein

Body weight change (g/day) —1.2+0.5** 0.2+0.4 —1.4£0.5 0.6%0.3 —1.3£0.9
True digestibility (%) 1001 96+1Y 99+1 98+1 94412
Biological value 47+3 60+12 81%2 87+5 88 +11
Net protein utilization 47+3 57+12 802" 85+5 83+11

* 7 Group symbols : see Table 1, ** : Mean+SEM

a) and b) indicate significant differences (t test)

at p<0.05 and p<0.1, respectively, between

the groups : SM from S, ST from SM, SE from ST and whole egg protein from ST. Significant
differences between the other groups were not determined.



Table 3. Blood components and liver weight of rats

Group Soy protein isolate (S) Whole .egg Non.
S SM* ST* SE* protein protein
Ht (%) 424£3* 4614 46%2 4242 46+1 4342
TP (g/dl***)  6.1£0.2 6.3+0.1 6.4%0.1 6.6+0.1 6.5+0.1 5.540.2
ALB (g/d))  3.0%0.1 3.4%£0.1%  3.5%0.1 3.4£0.0 3.440.1 2.940.1
A/G 1.004£0.07 1.184+0.07 1.2240.06 1.06%0.032 1.10+0.06 1.13+0.05
CRE (mg/dl)  0.7+0.0 0.7+0.0 0.6+0.0 0.7+0.0 0.6+0.0 0.6%0.0
UN (mg/dl)  8.1+0.4 6.3£0.32 5.1+0.6” 5.5%0.2 5.940.4 5.940.5
LAP U/ 114x7 122420 135413 116+14 11349 134+11
TG (mg/dl)  107+21 131426 90+16 141+25 93+9 757
PL (mg/dl)  153+7 151+6 165+5 16815 137+ 14 120414
G-LP (mg/dl) 2042 50415 2144 3146 2544 18+6
T-Cho (mg/dl) 89410 75+3 97449 8549 70£9¥ 63113
HDL-Cho (mg/dl) 3643 35+4 46412 40£5 3746 21%3
HDL-Cho/T-Cho (%) 4246 47 %5 47%2 47%2 5245 3543
LW  (g/100g BW.)  2.8+0.2 2.7%0.1 2.7%0.1 2.7+0.1 2.6+0.1 2.5+0.2

Symbols of the measured items : Ht, Hematocrit ; TP, Total protein; ALB, Albumin;A/G, Albumin/
Globulin ; CRE, Creatinine ; UN, Urea nitrogen; ALP, Leucine aminopeptidase ; TG, Triglyceride ; 8-LP,
B-Lipoprotein ; T-Cho, Total cholesterol ; HDL-Cho, High density lipoprotein cholesterol and LW, Liver

weight.

* 1 See Table 1., ** : Mean+SEM, *** : Serum, a), b) : See Table 2.
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Table 4. Body weight change and nutritive value of proteins by the conventional method

Body weight True ) ) )

. e Biological Net protein
Group change digestibility e .

value utilization

(g/day) (%)
S —1.1£0.8" 97+ 1 64+ 62+ 4
SL 0.3+1.0 994+ 0 69+ 67+ 9
SF —0.3%£0.5 97+ 1 71+ 69+ 3
SW —0.1+0.5 97+ 1 70+ 67 6
SE 1.2+0.9 99+ 1 81+ 80% 5
E 0.5+0.7 97+ 1 85+ 82+ 4
* Mean*+SEM

Group symbols : S, Soy protein isolate (SPI) ;SL, SPI+ Lactalbumin; SF, SPI+ Fish protein
concentrate ; SW, SPI+Egg white ; SE, SPI+Whole egg protein and E, Whole egg protein.
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Fig.1 Biological value of proteins

Group symbols . N, Non-protein. Others, see Table 4.
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