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ABSTRACT

This study was conducted to investigate the effect of soy protein hydrolyzate on lipid metabolism and antioxidant
activity in the rat. Thirty-eight male rats of Sprague-Dawley strain were divided into five groups: casein, isolated soy
protein (ISP), seoritae protein hydrolyzate (SH), soluble soy protein hydrolyzate (SS), and insoluble soy protein
hydrolyzate (IS). The control diet (casein group) contained 20% casein protein and experimental diet contained 10%
casein and 10% isolated soy-protein or soy-protein hydrolyzate. Fecal lipid content was increased and lipid apparent
absorption rate was decreased significantly by the ISP group at the first week of experimental period. Blood triglyceride,
total cholesterol, LDL-cholesterol and atherogenic index (AI) were decreased by soy protein hydrolyzate groups than
casein group. Liver total lipid, triglyceride and cholesterol were not different among groups, but showed decreasing
tendencies in soyprotein hydrolyzate groups. The lipid lowering effect was prominent in the IS group among soy
protein hydrolyzate groups. Total antioxidant activity showed increasing tendency in the seoritae hydrolyzate group.
Liver superoxide dismutase (SOD), glutathione peroxidase (GPx) and catalase activities also showed higher tend-
encies in the seoritae hydrolyzate group than other groups. In conclusion, insoluble soyprotein hydrolyzate was more
effective in lowering body lipids and seoritae hydrolyzate had higher antioxidant capacity among soy protein hydroly-

zates. (Korean J Nutr 2008; 41(2): 119~126)
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Table 1. Composition of experimental diet

Ingredient Casein ISP SH SS IS
Corn starch 4345 4345 4345 4345 4345
Casein 200 100 100 100 100
ISP 100
Seoritae 100
SS 100
IS 100
Sucrose 100 100 100 100 100
Lard 100 100 100 100 100
Soybean oil 50 S0 S0 50 50
Cellulose S0 50 50 50 50
Mineral mixture" 35 35 35 35 35
Vitamin mixture” 10 10 10 10 10
L-Cystine 3 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5 2.5
Tert-Buthyl- 14 14 14 14 14

hydroquinone (mg)

Cholesterol 15 15 15 15 15

ISP: isolated soy protein, SH: seoritae protein hydrolyzate, SS:
soluble soy protein hydrolyzate, IS: insoluble soy protein hy-
drolyzate

1) Mineral mixture: AIN-93 mineral mixture (g/kg Mix)

Calcium phosphate anhydrous 357.00; Potassium phosphate
monobasic 1946.00; Potassium citrate, fripotassium 70.78: Sodium
chloride 74.00; Magnesium oxide 24.00:; Zinc carbonate 1.65:
Sodium meta-silicate - 9HO 1.45; Manganous carbonate 0.63;
Cupric carbonate 0.30; Chromium potassium sulfate - 12H,O
0.275; Boric acid 81.5 mg: Sodium fluoride 63.5 mg: Nickel car-
bonate 31.8 mg; Lithium chloride 17.4 mg; Sodium selenate
anhydrous 10.25 mg: Potassium iodate 10.0 mg: Ammonium
paramolybdate - 4H,O 7.95 mg:; Ammonium vanadate 6.6 mg:
Powdered sucrose 215.02

2) Vitamin mixture: AIN-93G vitamin mixture (g/kg Mix)
Thiamin-HCI 0.6; Riboflavin 0.6; Pyridoxine-HCI 0.7; Nicotinic
acid 3.0; Calcium pantothenate 1.6; Folic cid 0.2; Biotin 0.02;
Cyanocobalamin (Vitamin B-12) 0.025: Retinyl palmitate (Vi-
tamin A) 0.8: dI- ¢ -Tocopheryl acetate 15 g: Cholecalciferol
(Vitamin D-3) 0.25: phylloguinone (Vitamin K-1) 0.075; Pow-
dered sucrose 974.655 g
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Table 2. Body weight, feed intake and organ weight of the rat

Casein ISP SH SS IS
Initial BW (g) 228.1 + 31.3" 229.4 + 24.6 2355 +12.7 227.8 + 30.8 232.1 +18.0
Final BW (Q) 4023 +31.8 411.9 =+ 429 398.0 = 30.3 406.1 +37.3 4139 +£ 249
BW gain (g/day) 6.2 + 0.9 65 = 1.3 58 + 0.6 6.4 + 1.2 6.5 + 0.8
Feed intake (g/day) 216 + 1.9 21.7 + 2.4 215 + 2.1 228 *+ 2.1 21.7 + 1.4
FER 0.29 = 0.04 0.30 = 0.04 0.27 = 0.02 0.28 = 0.05 0.30 = 0.02
Liver (g) 19.68 + 1.94 19.72 £ 2.98 21.49 + 1.58 21.02 + 2.70 21.95+ 4.28
EFP (@) 584 + 1.22 6.98 + 2.29 6.25 + 0.94 593 + 237 6.28 + 1.46

ISP: isolated soy protein, SH: seoritae protein hydrolyzate, SS: soluble soy protein hydrolyzate, 1S: insoluble soy protein hydrolyzate

1) Mean = SD

Table 3. Lipid infake, fecal lipid content and apparent absorption rate of lipid at 1st and 4th week

Casein ISP SH SS 1S
1st week
Lipid intake (g/day) 2.41 £ 0.42" 2.31 = 0.40 2.18 + 0.4] 2.35 + 0.33 2.31 £0.17
Fecal lipid content (g/day) 0.18 £ 0.06™”  0.22 £ 0.03° 0.15 + 0.04° 0.18 £ 0.05"  0.17 £ 0.02*
Apparent absorption rate of lipid (%) 92.73 + 1.97° 90.56 = 0.98°  93.09 =1.85° 9258 +1.22° 9241 +0.70°
4th week
Lipid intake (g/day) 3.61 = 0.45 3.66 + 0.44 3.65 *+ 0.24 3.51 + 0.36 3.31 = 0.21
Fecal lipid content (g/day) 0.18 = 0.04 0.18 + 0.03 0.17 = 0.03 0.19 = 0.03 0.16 = 0.02
Apparent absorption rate of lipid (%) 95.02 + 0.65° 9499 + 0.58® 9566 = 0.49° 9518 + 1.16™  94.38 + 0.74°

ISP: isolated soy protein, SH: seoritae protein hydrolyzate, SS: so
1) Mean £ SD
2) Values with different alphabets within the same column are

luble soy protein hydrolyzate, IS: insoluble soy protein hydrolyzate

significantly different by Duncan’s mulliple range test (p <0.05)

Table 4. Cholesterol intake, fecal cholesterol content and apparent absorption rate of cholesterol at 1st and 4th week

Casein ISP SH SS IS
1st week
Cholesterol intake (mg/day) 241.3 =+ 422" 2313 =+ 400 217.8 =+ 41.2 234,7 =+ 334 231.5 £ 16.7
Fecal chol. content (mg/day) 37.66 *+ 26.77 2518 £ 10.86  24.75 + 14.61 3220 £ 1483 2555 593
Apparent absorption rate of chol. (%) 8481 + 8.56 88.90 £ 4.97 88.67 + 6.48 86.40 + 5.45 88.92 + 2.73
4th week
Chol. intake (mg/day) 361.1 + 454 366.3 *+43.6 3646 +242 3513 £357 331.0 £213
Fecal chol. content (mg/day) 2899 + 7.85 2528 + 8.15 28.96 £ 11.20 29.66 £ 5.71 30.37 £ 13.20
Apparent absorption rate of chol. (%) 92.00 = 1.8} 9321 £ 1.56 9215+ 2464 9139+ 218 9094+ 3.52

ISP isolated soy protein, SH: seoritae protein hydrolyzate, SS: so
1) Mean + SD
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luble soy protein hydrolyzate, IS: insoluble soy protein hydrolyzate

25
le| MRS

Z7re] =AM}y, AR ZH|AHE F5E Table 69
LelG ok 7k FXx|vE AR A S AHE s
Z} 7ol 5224l Zlo|= HolA| 9kgkon) 71 FH:Xx|&lu
E5E = ISP70] caseindH U} @& AHdko|oic)

Ol

o FUNORIT K9 o] YNSTAY

7 TS Fig. 20 A@+t9) 4o Astaad
A5 Table 73 89 Ak E4 FaAskE e 24
Thll #238Q) zlol= Aoy MEEi7k2dlE (SH)

=
L

cholesterol



3= A OF 8} 3] A (Korean J Nutr) 2008; 41(2): 119~126 /123

Table 5. Plasma triglyceride (TG), total cholesterol, HDL- and LDL-cholesterol

Casein ISP SH SS 1S
TG (mg/dh) 70.13 + 15.70°"? 58.13 + 10.15® 49.50 + 6.90® 69.75 + 30.92° 40.64 + 6.52°
Total Chol. (mg/dl) 76.15 + 19.27 67.21 £ 2582 66.40 = 9.79 63.15 + 22.77 60.98 + 12.58
HDL (mg/di) 836 = 2.01 978 £ 2.42 923 + 2.28 986 + 2.36 8.69 £ 2.49
(DL (mg/dl) 51.20 + 19.58 47.79 * 24.86 47.27 + 8.387 39.33 + 22.92 42.22 + 12.24

ISP: isolated soy protein, SH: seoritae protein hydrolyzate, SS: soluble soy protein hydrolyzate, IS: insoluble soy protein hydrolyzate
1) Mean + SD
2) Values with different alphabets within the same column are significantly different by Duncan’s multiple range test (p <0.05)

Al index TAS

2 | 0.5 |
0 a 0 ! | | | J
Casein ISP SS IS Casein ISP SS IS
Fig. 1. Atherogenic index (Al) of the rat plasma. Fig. 2. Plasma total antioxidant status (mM) of the rat.
Table 6. Totadl lipid, triacylglycerol (TG) and cholesterol concentration of the liver
Casein ISP SH SS 1S

Total lipid (mg/g) 2109 + 26.3" 197.5 £ 19.8 220.0 * 31.8 2142 + 25.0 233.4 =+ 40.9
TG (mg/g) 38.35 £ 4.83 34.25 + 6.01 36.31 £ 7.08 35.00 £ 5.46 35.69 + 4.80
Chol. (mg/g) 554 £ 1.02 537 £ 1.20 572+ 1.47 596 = 0.87 602 = 1.28

ISP isolated soy protein, SH: secritae protein hydrolyzate, SS: soluble soy protein hydrolyzate, IS: insoluble soy protein hydrolyzate
1) Mean + SD

Table 7. Antioxidant enzyme activities of the erythrocyte

Casein ISP SH SS IS
SOD (U/mgHb) 2.58 =+ 0.41" 280+ 04 3.32 & 0.66 278+ 087 281 = 0.39
GPx (U/mgHb) 339.8 + 156.7 333.0 £131.0 239.7 + 30.4 351.9 +120.5 3153 + 64.7
CAT (lU/mgHb) 133.7 = 40.9 1417 = 524 119.6 + 20.3 132.3 = 20.1 128.1 =+ 343

[SP: isolated soy protein, SH: seoritae protein hydrolyzate, SS: soluble soy protein hydrolyzate, 1St insoluble soy protein hydrolyzate,
SOD: superoxide dismutase, GPx: glutathione peroxidase, CAT: Catalase
1) Mean + S.D.
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Table 8. Antioxidant enzyme activites of the rat liver

Casein ISP SH SS 1S
SOD (U/mgprotein) 84.85 + 35.89" 61.84 + 36.42 100.88 + 32.68 67.41 £+ 30.12 7457 + 20.13
GPx (U/mgprotein) 37499 + 1233.2 3833.1 =+ 12337 49188 +1798.7  3760.5 + 1421.0 4196.8 + 8443
CAT (lU/mgprotein) 1220.5 + 457.4 1323.3 * 435.1 1358.2 *+ 440.9 1279.4 + 338.2 1316.8 * 252.6

ISP: isolated soy protein, SH: seoritae protein hydrolyzate, SS: soluble soy protein hydrolyzate, IS: insoluble soy protein hydrolyzate,
SOD: superoxide dismutase, GPx: glutathione peroxidase, CAT: Catalase

1) Mean *+ S.D.
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