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Hypolipidemic Effects of Peptide Fractions of Casein on
Serum Lipids in Rats Fed Normal or High Fat Diet
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Dept. of Food and Nutrition, Seoul National University, Seoul 151-742, Korea

Abstract

In the recent studies, many researchers are interested in foods as functional components rather than nutrient
sources. Cow’s milk is considered as an excellent food sources because of its many nutrients. Casein is a major
milk protein and has been reported to have hyperlipidemic and hypercholesterolemic effects. But several reporters
have suggested that peptide fractions and hydrolysate of casein have hypolipidemic effects differing from intact
protein, casein. Therefore, the objective of the study was to investigate how the casein peptide fractions affect
lipid metabolism in rats fed normal or high fat diets. The peptide fractions and hydrolysate of casein were obtained
by casein hydrolysis with trypsin. The male rats (Sprague-Dawley), weighing approximately 150 g, were fed
each experimental diet containing casein (CAS), casein hydrolysate (CH), casein hydrolysate precipitate (Cpt)
and two kinds of peptide fractions (CL. & CB) for three weeks, respectively. In the expt I, the male rats were
fed normal fat diets (7% soybean oil & cholesterol—free; Expt. I), and in the expt II, fed high fat diets (18%
beef tallow & 1% cholesterol; Expt. II). Crude protein contents were calculated from nitrogen contents. Amino
acid composition of each fraction was also analyzed. The concentration of total lipid, total cholesterol and
triglyceride in serum, liver and feces were measured. As the results of study, the rats fed peptide fractions with
normal fat diets (Expt. I) had no effects on total lipid, total cholesterol and triglyceride concentration in serum
and liver and fecal excretion. However, in the rats fed hydrophobic casein peptide fractions (CB) with high fat
diet, fecal lipids excretion were significantly increased and the lipids concentration of serum and those of liver
tended to decrease, numerically. Also in the rats fed hydrophilic casein peptide fractions (CL) with high fat diet,
total lipids and triglyceride concentration of serum were significantly decreased. And the lipids concentration
of liver tended to decrease and fecal lipids excretion tended to increase, numerically. These results suggested
that the possible hypolipidemic and hypocholesterolemic effects of both casein peptide fractions (CL & CB)
could be partly due to increased fecal lipids excretion. And this effects might depend on dietary fat contents,
which is high fat diet (18% beef tallow & 1% cholesterol diets).
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Table 1. Composition of experimental diets

N sources

Carbohydrate source

Starch (Expt. D) 6045 6005 6015 5775 5805
Starch (Expt. I)? 4845 4805 4815 4575 4605
Nitrogen sources (Expt. I & ID¥
Alb 7579 78 102 99
CAS 150 - - - -
CH - 150 - - -
Cpt - - 150 - -
CL - - - 150 -
CB - - - - 150

Lipid sources
Soybean oil (Expt. ) 70 70 70 70 70
Beef tallow (Expt. II) 180 180 180 180 180
Cholesterol (Expt. II) 10 10 10 10 10

Other elements (Expt. I & II)

a —cellulose 50 50 50 50 50
Vit. mix.” 10 10 10 10 10
Min. mix.” 3 3 3 3B 35
L-Cystine 3 3 3 3 3
Choline-bitartrate 25 25 25 25 25

DExpt. I: Normal fat diets (7% soybean oil & cholesterol-free).
'Z’Expt. II: High fat diets (18% beef tallow & 1% cholesterol).
¥Nitrogen sources

Alb: Egg albumin powder; Kallbergs Co. (Sweden).

CAS: Casein (caseinate, sodium); Maeil Co. (Korea).

CH: Casein hydrolysate; Meiji Co. (Japan).

Cpt: Casein hydrolysate precipitate; Meiji Co. (Japan).

CL: Casein hydrolysate hydrophilic fraction; Meiji Co. (Japan).
CB: Casein hydrolysate hydrophobic fraction; Meiji Co. (Japan).
“Vitamin mixture: AIN-93VX; ICN Co. (USA).

®Mineral mixture: AIN-93G; ICN Co. (USA).

3 E(CH;
casein hydrolysate) # A E(Cpt; casein hydrolysate pre-
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Table 2. Crude protein of each fraction and amino acid com-
position of experimetal diets (g/100 g each diet)

CAS CH Cpt CL CB
Crude protein (%) 93.11  90.71 91.33 78.19 80.05

(Frac.+Alb) (15+75) (15+79) (15+7.8) (15+10.2) (15+99)
EAAY
Threonine 0.84 0.88 0.88 0.99 0.95
Valine 1.16 116 123 127 1.21
Methionine 069 071 0.74 0.77 0.68
Isoleucine 095 096 0.95 1.22 0.96
Leucine 150 152 1.68 1.42 153
Phenylalanine 094 097 1.07 0.74 1.01
Lysine 138 143 147 1.69 171
Histidine 057 058 0.65 0.54 0.64
Arginine 1.04 107 1.12 1.19 1.04
NEAA?
Glycine 056 057 0.59 0.55 053
Aspartic acid 154 159 159 1.93 1.60
Serine 071 075 0.76 1.05 0.68
Glutamic acid 278 278 297 3.84 3.00
Alanine 082 083 0.86 0.81 0.81
Cystine 030 032 0.31 0.31 0.32
Tyrosine 08 089 1.06 0.65 0.72
TAAY 1664 1699 1791 1896 174l
TEAA? 907 927 9.77 9.82 974

Arginine/Lysine 0.75 0.75 0.76 0.70 0.61
Glysine/Methionine  0.81 0.81 0.80 0.72 0.78

DEAA: Essential amino acids.
PNEAA: Non-essential amino acids.
®TAA: Total amino acids.

YTEAA: Total essential amino acids.
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Table 3. Body weight, food intake and food efficiency ratio

Groups Final body weight (g) Daily food intake (g)  Daily weight gain (g) FER" (WG/FI)?
Expt. I (Normal fat diets: 7% soybean oil & cholesterol-free)
N-CAS 203.8+17.87" 10.80£0.86™° 210%0.89"™ 017+0.08"
N-CH 178.1%x185 10.07£0.97 1.28+0.68 0.1110.06
N-Cpt 221.1%£220 1212%1.43 3.19%0.86 0.25%£0.04
N-CL 2185%17.8 1310£0.82 2.88£0.82 0.21x0.06
N-CB 208.8+14.7 1156*1.06 2.36£0.59 0.19£0.03
Expt. I (High fat diets: 18% beef tallow & 1% cholesterol)
H-CAS 2680+21.1% 13.79+1.02" 4631065 0.13+0.03"
H-CH 25741144 13.07%+0.97 4.41%0.41 0.33£0.01
H-Cpt 262.0%159 13.83*+0.87 4.460.56 0.32+0.02
H-CL 2378+ 94 12.35+0.53 3.36%£0.34 0.27£0.03
H-CB 256.1%115 14.15+0.91 4321+0.55 0.30£0.03
YFER: Food efficiency ratio.
“WG: Daily weight gain. FI: Daily food intake.
3V alues are mean*SE of 6 or 8 rats per group.
“NS: not significantly different between groups by Duncan’s multiple range test.
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Table 4. The concentration of total cholesterol, HDL—-cholesterol and LDL-cholesterol, and the ratios of HDL/LDL and HDL/

TC in serum

Cholesterol (mg/dL)

Groups Total DL LDL” HDL/LDL HDL/TC?
Expt. I (Normal fat diets: 7% soybean oil & cholesterol-free)
N-CAS 5667t 206" 20.20+2.22° 2555+ 221N 0.7910.04° 0.36+0.06"°
N-CH 6092+ 366" 24.40 %154 3096* 2.71 0.79%0.06° 0.40%0.02
N-Cpt 69.60+ 5.02° 30.20% 2.82° 2048+ 4.02 1.02£0.06 0.43+0.03
N-CL 7049+ 603 32.20£6.37° 2893+ 2.17 1.11+0.10° 0.46+0.03
N-CB 69.73% 300" 28,60+ 3,09 30.37% 255 0.94£0,02" 0.41:£0.01
Expt. II (High fat diets: 18% beef tallow & 1% cholesterol}
H-CAS 98.75+17.67"° 23.00£0.71™ 48.35+20.18™ 0.48+0.02% 0.23+0.02®
H-CH 89.33+ 352 22.83+1.35 3793+ 792 0.60+0.03 0.25+0.02°
H-Cpt 103.33+12.82 18671247 57.10+11.19 0.33+002° 0.18+0.05°
H-CL 80.33%* 2.63 2250195 4387t 3.15 0.51+0.01° 0.28 +0.03°
H-CB 81.00t 7.23 22501159 39.87+ 7.54 056+ 0.02° 0.28+0.04°

PLDL = {total cholesterol - HDL - {TG/5)}.
PHDL/TC ratio = HDL/total cholesterol.
¥alues are mean*SE of 6 or 8 rats per group.

YSuperscripts with different alphabets in same column are significantly different at p<0.05 between groups by Duncan’s multiple

range test.

9NS: not significantly different between groups by Duncan’s multiple range test.
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Table 5. The concentration of total lipids, total cholesterol and triglyceride in liver

Re-Wt.”
(g/100 g BW)

Wet wt.
(g)

Groups

Total Cholesterol
(mg/g dry wt.)

Triglyceride
(mg/g dry wt.)

Total lipids
(mg/g dry wt.)

Expt. I (Normal fat diets: 7% soybean oil & cholesterol-free)

N-CAS 5.56+0.677%% 269+0.11°
N-CH 5.07+055° 2.85+0.15%
N-Cpt 7.35+1.02° 3.29+0.19°
N-CL 6.9310.43% 3231022
N-CB 7.21%£052° 3.31%£0.11°
Expt. I (High fat diets: 18% beef tallow & 19 cholesterol)
H-CAS 10.48+1.28% 3.89+0.26™
H-CH 11.09+0.86 432+0.25°
H-Cpt 1032127 4.06+0.20°
H-CL 8.07+0.65 338+0.21°
H-CB 10.48+0.73 4.08%0.11°

1477+ 9.07° 9.27+054® 38.18+11.12%%
1344+ 632° 8.99+0.38% 2203+ 968
1330+ 7.39% 8.90+0.48% 2156+ 350
1439+ 592% 9.82+0.21° 3441t 6.39
1220+ 899° 7.82+0.61° 22.03% 952
338.7+£28.21"° 51.16£1.99° 153.6+34.31*
351.8+2552 53.85+6.14° 181.4+18.02°
336.6+ 3861 25.93+4.82° 163.71+28.15%
300.5+20.90 42131437 117.3+£2522°
314.7+19.13 43.14+2.14° 131.5+18.83°

URelative Wt. (Re-Wt.):
PValues are meantSE of 6 or 8 rats per group.

liver wet wt. (g)/final 100 g body wt. (g).

¥Superscripts with different alphabets in same column are significantly different at p<0.05 between groups by Duncan’s multiple

range test.

“NS: not significantly different between groups by Duncan's multiple range test.

Table 6. The fecal excretion of total lipids, total cholesterol
and triglyceride

Total

Dry weight Total lipids Triglyceride

Groups cholesterol
(g/d) (mg/d) (mg/d) (mg/d)

Expt. I (Normal fat diets: 7% soybean oil & cholesterol-free)
N-CAS 064+0.11"° 5577+ 884™% 809+150™¥1.71£0.21™
N-CH 063%0.11" 47.83+10.49° 591+133 151+0.22®
N-Cpt 0.78+007° 6230+ 7.15® 044+122 2174035
N-CL 115%010° 7399+ 5.19*° 960+150 1.83+0.26™
N-CB 074009 6301* 682 869+137 1.30£0.13°

Expt. II (High fat diets: 18% beef tallow & 1% cholesterol)

H-CAS 0.97+0.06° 151.23+19.26° 42.81+817"° 4.14+0.92™
H-CH 092+0.10° 161.76+ 1467 49.45+533 550+0.45"
H-Cpt 0.92+0.10° 16257+ 1592 51.86+666 2.72+0.27°
H-CL 1.11+0.14% 169.73+1500% 49.49+5.35 5.86+0.63"
H-CB 1.16%0.12° 190.28+17.98° 56.02+573 6.66+0.61°

YValues are mean*SE of 6 or 8 rats per group.

Y5uperscripts with different alphabets in same column are
significantly different at p<0.05 between groups by Duncan’s
multiple range test.

INS: not significantly different between groups by Duncan’s
multiple range test.
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