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Effects of Protein Hydrolysates on Blood and Liver Lipids
in Rats fed Fat-enriched Diet
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ABSTRACT

Two experiments were performed to investigate the effects of protein and protein
hydrolysates on lipid metabolism in the hyperlipidemic/hypercholesterolemic rat model
induced by feeding fat-enriched dict. In Expt 1 male rats were fed four semi-purified high fat
and cholesterol diets that contained different nitrogen sources, casein(C), casein hydrolysate
(CH), corn gluten(G) and corn gluten hydrolysate(GH), for 6 weeks. In Expt. 2 rats were fed
high fat and cholesterol diet for 4 weeks to induce hyperlipidemia and hypercholesterolemia.
Then the rats were divided into 4 groups and were fed the four kinds of above experimental
diets for 4 weeks consecutively. The contents of total lipid, cholesterol and triglyceride in blood,
liver and feces were determined. Serum lipid concentrations of CH, G and GH were sig-
nificantly lower than that of C. Serum cholesterol concentrations of hydrolysate groups(CH
and GH) were significantdy lower than those of intact protein groups(C and G). Serum HDL-
cholesterol concentration tended to increase by hydrolysate intake. The total lipid, cholesterol
contents in liver showed similarity results as above. Fecal lipid excretions of CH, G, and GH
groups were significantly higher than that of C group. These results indicate that hypolipidemic
and/or hypocholesterolemic effect of corn gluten or protein hydrolysates were detected in the
process of inducing hyperlipidemia by high-fat and cholesterol diet or after inducing
hyperlipidemia. (Korean J Nutrition 30(6) : 614~621, 1997)
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Bt AF 165g2) 74 #F (Sprague-Dawley rats,
male : A-&dn A3 B5 AN 790)E o &
soH, AATD sutely & oo wixaant 4
ooz n5Ee] AWy FYEES T 7
B Aojd] Air FYoz AR | egg proteing T
f8ka, 7HA(casein : C), 7ML 7irEalE(casein
hydrolysate : CH), €<% %8 (gluten : G),
& 22d 71525 (gluten hydrolysate : GH) &
74z} a5k 4% Fall o) E A3t AF 1olA
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Table 1. Composition of experimental diets(g/kg)

Ingredients C CH G GH
Starch 543 543 543 543
Egg protein 100 100 100 100
c’ 100 - - -
CcH? - 100 - =
o - - 100 -
GHY - - - 100
Beef tallow 180 180 180 180
Cholesterol 10 10 10 10
Fiber 5 5 5 5
Choline Chloride 2 2 2 2
Vit. Mix® 10 10 10 10
Min. Mix® 40 40 40 40
PEG” 10 10 10 10

1) Casein  2) Casein hydrolysate

3) Gluten 4) Gluten hydrolysate

5) Vitamin mixture (AIN-76)

6) Mineral mixture (Harper pattern, 1965)
7) PEG : polyethylene glycol #4000
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Table 2. Body weight, food intake and FER in rats fed ex-
perimental diets

Weight Gain Food Intake

4)
) @) FER
Expt.1
C 54403"  17.5+05™ 0.31+0.01°
CH 53402  184+1.0  0.26+0.02°
G 48+02" 177407  027+0.01°
GH 44+0.1° 177402  0.25+001°
N-Source” p<0.05 NS p<0.05
Hydrolysate® NS NS p<0.05
Expt.2
Control peroid (4wks)”
C 6.8+0.2°  178+03" 0.38+0.01°
Experimental peroid (4wks)
C 45+02° 164106 0.27+0.01°
CH 4610.1°  152+06° 0.2820.02°
G 44402 161406 0.2720.01°
GH 44+03" 160109 0.25+0.02°
N-Source NS NS NS
Hydrolysate NS NS NS

1) Mean=SE of 8 rats per group

2) Values with different superscripts within the column
are significantly different at p <0.05

3) NS : not significantly different

4) FER : Weight gain/Food intake

5) (C+CH) vs (G+GH), 6) (C+G) vs (CH+GH)

7) In control period of 4 weeks, rats fed the high fat/cho-
lesterol and casein diet (C diet)
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Table 3. The concentration of total lipids and triglyceri-
de in serum(mg/100ml)

Total lipids Triglyceride

Expt.1

C 324143130 375+3.3"

CH 250.24+13.8"  31.7+4.1

G . 2452+24.4° 34.0+2.5

GH 190.1+£19.5° 31.9+3.8
N-Source® p<0.05 NS
Hydrolysate” p<0.05 NS
Expt.2
Control peroid (4wks)

C 235.6+12.7° 38.614.6"
Experimental peroid (4wks)

C 333.8£25.5° 423+39

CH 244.0+22.9° 38.6+4.7

G 232.8429.7° 37.0+6.3

GH 187.8+13.9° 35.7£5.1
N-Source p<0.05 NS
Hydrolysate p<0.05 NS

1) Mean+SE of 8 rats per group

2) Values with different superscript within the column
are significantly different at p<{0.05

3) NS : not significantly different

4) (C+CH) vs (G+GH), 5) (C+G) vs (CH+GH)
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Table 4. The concentration of total cholesterol, HDL- cholesterol, LDL-cholesterol and Athero-Index in serum (mg/100ml)

Cholesterol Athero-index”
Total HDL LDL*
Expt.1
C 1226+ 697 25.8+2.1° 89.5+ 6.5° 3.65+0.3°
CH 104.2+ 3.9 33.443.7® 65.7+ 6.3° 217+0.3°
G 111.8+ 2.3* 251+1.9° 777+ 1.8° 3.48+0.3°
GH 104.1+ 4.8° 36.1+£2.7° 645+ 5.5° 1.91+0.2°
N-Source” NS NS NS NS
Hydrolysate” p<0.05 p<0.05 p<0.05 p<0.05
Expt.2
Control peroid (4wks)
C 1176+ 5.7° 33.94+1.1% 83.2+ 7.6 249402
Experimental peroid (4wks)
C 195.34+£17.9° 33.7+4.9 126.5+£10.9% 2.90+0.9
CH 134.6+10.5" 38.7+39 87.2434.4* 2.46+0.8
G 1259+ 8.9° 34.8+4.8 82.5+10.3* 2.97+09
GH 106.5+11.8° 47.3+6.0 54.5+£15.2° 1.904+0.2
N-Source p<0.05 NS ' NS NS
Hydrolysate p<0.05 NS NS NS

1) Mean =+ SE of 8 rats per group

2) Values with different superscripts within the column are significantly different at p<0.05

3) NS : not significantly different
5) Athero-Index : (Total cholesterol-HDLYHDL

4) LDL-cholesterol : Total cholesterol-HDL-TG/5
6) (C-+CH) vs (G+GH), 7) (C+GC) vs (CH+GH)
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Table 5. The contents of total lipids, total cholesterol and triglyceride in liver

Dry Weight Total lipids Total cholesterol Triglyceride
(8 (mg/dry wt.g) (mg/dry wt.g) (mg/dry wt.g)
Expt.1
C 85+1.2 541.6+12.7% 303+1.4° 105.6 4.0°
CH 82404 496.41+10.6° 26.8+1.2% 83.1+ 7.9
G 6.84+0.5° 491.2+ 8.6° 26.1+1.0 81.8+ 4.8°
GH 6.2+0.2° 456.9+10.6° 24.0+1.4° 71.8+ 7.0°
N-Source® p<0.05 p<0.05 p<0.05 p<0.05
Hydrolysate” NS p<0.05 NS p<0.05
Expt.2
Control peroid (4wks)
C 7.2+03° 511.6+12.0° 30.1+1.1° 1026+ 6.9™
Experimental peroid (4wks)
C 10.4+0.8° 553.2+ 5.9° 351+£2.3° 123.44+12.3°
CH 9.1+0.6° 494.61+17.8° 26.2+1.0° 844+ 58°
G 10.1+0.7¢ 550.7+12.4° 28.7+1.3° 128.3+21.6°
GH 9.3+0.6° 514.9+18.4"° 28.5+1.2° 83.8+ 7.1°
N-Source NS NS ‘ - NS NS
Hydrolysate NS p<0.05 p<0.05 p<0.05

1) Mean +SE of 8 rats per group

2) Values with different superscripts within the column are significantly different at p <0.05

3) (C+CH) vs (G+GH)

4) (C+G) vs (CH+GH)



Table 6. The fecal excretion of total lipids and total cho-

lesterol
Dry weight Total lipids Total
@d) (me/d) cholesterol
(mg/d)
Expt.1
C 1614012 181.7+10.9" 15.6£1.3"
CH 1.81+£0.17 2289+125" 17.0x14
G 1.7240.13  2245+14.5* 19.4+1.1
GH 1.51+0.06 2217+ 8.8° 189£1.4
N-Source® NS NS p<0.05
Hydrolysate® NS NS NS
Expt.2
Control peroid (4wks)
C 1.2940.12° 187.5+14.7° 16.5+£1.5"
Experimental peroid (4wks)
C 1.404+0.07" 1656+ 5.1° 16.0+2.0
CH 1.48+0.09" 185.7+19.8" 16.2+2.0
G 1.394+0.05® 193.0+ 8.0" 18.6+1.9
GH 1.61+0.08 217.2+14.1" 183%£1.2
N-Source NS p<0.05 NS
Hydrolysate NS NS NS

1) Mean £ SE of 8 rats per group

2) Values with different superscripts within the column
are significantly different at p<0.05

3) NS : not significantly different
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