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Effects of Soy Protein, its Hydrolysate and Peptide Fraction on Lipid Metabolism
and Appetite-Related Hormones in Rats
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ABSTRACT

This study was aimed to investigate whether soy protein hydrolysates had beneficial effects on serum and tissue lipid
contents and appetite-related hormones as compared with intact soy protein. Four-week-old male Sprague-Dawley rats
were fed AIN-93M diet containing high fat (18% w/w) with low protein (10% w/w). After four weeks, the rats were
divided into four groups (n= 8/group) and fed experimental diets with different nitrogen sources and levels, respec-
tively; 10% soy protein isolate (10SPI), 25% soy protein isolate (25SPI), 25% soy protein hydrolysates (25SPH) and
25% soy macro-peptide fractions (25SPP, MW = 10,000) for six weeks. Weight gain was significantly higher in 25%
nitrogen sources-fed groups than in 10% group (10SPI). In 25SPP, perirenal fat mass and serum total lipid were signi-
ficantly lower than in other groups. As for appetite-related hormones, serum ghrelin concentration was not shown to be
different among groups but leptin concentration was significantly decreased in 25SPP. It can be concluded that soy
macro-peptide fractions as compared with intact soy protein may have beneficial effects on reducing fat mass and serum

lipid. (Korean J Nutr 2010; 43(4): 342~350)

KEY WORDS: soy protein, hydrolysate, macro-peptide fraction, lipid, appetite.
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Table 1. Composition of experimental diets (g/kg diet)”

> ol > e ok

Group” 10SPI 25SPI  25SPH  25SPP
Cornstarch 520.69 370.69 337.73 324.19
Protein” 100 250 28296  296.5
Sucrose 100 100 100 100
Beef tallow 180 180 180 180
Fiber (a-cellulose) 50 50 50 50
Mineral mix” 35 35 35 35
Vitamin mix” 10 10 10 10
DL-Methionine 1.8 1.8 1.8 1.8
Choline bitartate 2.5 2.5 2.5 2.5
Tert-Butylhydroquinone  0.008 0.008 0.008 0.008

1) Experimental diets were prepared according to AIN-93M Puri-
fied Diets

2) 10SPI: 18% beef tallow + 10% soy protein isolate, 255PI: 18%
beef tallow + 25% soy protein isolate, 255PH: 18% beef tallow
+ 25% soy protein hydrolysate, 25SPPP: 18% beef tallow + 25%
soy macro-peptide fraction

3) Values are adjusted from considering of protein content con-
tained in SPI, SPH and SPP

4) AIN-923M Mineral mix

5) AIN-93 Vitaminl mix
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Table 2. Body weight, weight gain and food intake of the rats fed high fat containing various nifrogen sources

Group Initial weight” (g) Final weight (g) Weight gain (g/day) Food intake (g/day)
10SPI 236.2 + 4.97™? 378.4 + 7.8 412 £0.10° 18.6 £ 0.3
25SPI 236.4 £ 4.5 433.2 + 4.9° 4.82 + 0.06° 18.3 £ 0.3
25SPH 236.1 £ 4.5 4218 + 6.1° 4.70 + 0.07° 18.1 = 0.2
25SPP 236.4 = 3.9 426.8 + 5.2° 4.74 + 0.07° 18.0 = 0.2

1) Initial body weight was measured on 4th week of experimental period

2) Values are means = SE of 8 rats per group
3) NS: not significantly different among groups

4) Values with different superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test
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Table 3. Fresh weights of liver, kidney, testis and spleen in rats fed high fat diets containing various nitrogen sources (g/100 g BW)

Group Liver Kidney Testis Spleen

108PI 2.64 + 0.03"%? 0.58 + 0.01% 0.72 + 0.04™ 0.16 +0.01%
25SPI 2.57 £0.03 0.66 + 0.01° 0.72 + 0.01 0.17 + 0.00°
25SPH 2.61 = 0.03 0.66 +0.01° 0.71 + 0.01 0.14 + 0.00°
25SPP 2.61 = 0.04 0.61 £0.01° 0.72 = 0.01 0.14 = 0.01°

1) Values are means = SE of 8 rats per group
2) NS: not significantly different among groups
3) Values with different superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test

Table 4. Fresh weight of perirenal and epididymal fat in rats fed high fat containing various nitrogen sources

Group Perirenal fat Epididymal fat

Fresh wt (@) (g/100 g BW) Fresh wt (@) (g/100 g BW)
10SPI 11.68 + 0.55"%? 2.57 + 0.10%% 9.02 +0.37° 2.34 + 0.06"
25SPI 12.50 + 0.27 2.89 + 0.05° 11.35 + 0.34° 2.61 £ 0.06
25SPH 12.31 £ 0.27 2.71 +0.08%° 10.45 + 0.21%° 2.47 £ 0.06
25SPP 10.43 + 0.36 2.38 + 0.07° 9.96 + 0.25® 2.25 + 0.06

1) Values are means = SE of 8 rats per group
2) NS: not significantly different among groups
3) Values with different superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test

Table 5. The concentration of serum total lipid, triglyceride, total cholesterol and HDL cholesterol in rats fed high fat containing various
nitrogen sources (mg/dL)

Group Total lipid Triglyceride Total cholesterol HDL cholesterol
108PI 206.46 + 4.97"°% 60.06 + 1.86° 52.90 + 1.02 28.72 + 0.63°
25SPI 205.71 + 5.72° 39.58 + 1.31° 56.26 +1.93 44.70 + 1.47°
25SPH 200.83 + 2.11° 36.65 + 1.71° 52.17 + 2.58 38.84 + 1.61%
25SPP 120.21 = 1.59° 41.75 + 0.84° 50.10 = 1.00 34.41 + 1.31%

1) Values are means + SE of 8 rats per group
2) NS: not significantly different among groups
3) Values with different superscripts within the same column are significantly different at p <0.05 by Duncan's multiple range test

Table 6. The contents of liver total lipid, triglyceride and total cholesterol in rats fed high fat containing various nitrogen sources (mg/g)

Group Total lipid Triglyceride Total cholesterol
10SPI 210.50 = 7.84"°? 83.26 + 8.37° 15.51 = 0.64°
25SP| 177.00 = 1.11° 4537 + 1.49° 11.31 £ 0.14°
25SPH 174.11 + 2.06° 3270 + 1.15° 11.64 + 0.19°
25SPP 182.62 + 1.57° 41.64 +1.93° 12.06 = 0.21°

1) Values are means + SE of 8 rats per group
2) Values with different superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test
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Table 7. Fecal excretion of total lipid, triglyceride and total cholesterol in rats fed high fat containing various nitrogen sources

G Feces weight Total lipid Triglyceride Total cholesterol
roup

(g/day) (mg/day) (mg/day) (mg/day)
10SPI 2.57 +0.03"°? 180.68 + 4.37" 68.29 + 424" 66.13 + 1.34%
25SPI 2.28 = 0.10 199.92 = 7.20 75.08 + 4.78 38.12 + 1.78°
25SPH 2.13 £0.10 174.45 £ 7.71 62.02 + 2.81 37.20 + 2.44°
25SPP 2.16 = 0.07 173.23 £ 5.45 75.83 £ 2.93 37.18 + 0.95°

1) Values are means + SE of 8 rats per group
2) NS: not significantly different among groups

3) Values with different superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test
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Fig. 1. The concentration of serum glucose and insulin in rats fed high fat diets containing various nitrogen sources. Groups are the
same as in Table 1. Values are means + SE of 8 rats per group. Bars with different superscripts are significantly different at p <0.05

by Duncan's multiple range test.
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Fig. 2. The concentration of serum ghrelin and leptin in rats fed high fat diets containing various nitrogen sources. Groups are the same
as in Table 1. Values are means =+ SE of 8 rats per group. Bars with different superscripts are significantly different at p <0.05 by Dun-

can's multiple range test.
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