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=ABSTRACT =
The effects of lactose on the formation of casein phosphopeptide (CPP), the increment of

soluble calcium and the enhancement of calcium absorption by dietary casein in the intestinal

tract were investigated Rats were fed a lactose —free diet, 10% lactose diet and 30 % lactose

diet containing powdered milk,

In rats receiving a lactose ~free powdered milk diet, CPP formation was confirmed by gel
filtration of the intestinal content on Sephadex G —25 and the amount of soluble calcium was

increased in the small intestine and calcium absorption, measured by the ligated ileal loopsin

situ was enhanced. However, In rats receiving a powdered milk diet containing 10% lactose or

30 % lactose, the similar effects were not seen. These observations indicate that CPP — stimulat-

ed effects on soluble calcium and calcium absorption in the small intestine are not dependent

upon lactose.
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Table 1. Composition of experimental diets
{ %)

Powdered milk (Lactose-free ) * 50
Corn-starch ** 48
Polyethylene glycol 2

% The composition of powdered milk (Meiji,
No. 012 ): (g/100g ): Protein 37.5, Fat 52,
Mineral mixtare *8.0, Vitamin mixture_t
2.5.

+ The composition of mineral mixture simui-
ated to that of milk.

+ Vitamin mixture contained : (in IU ):
Vitamin A 6000, Vitamin D 1500, (in mg )}
: Vitamin B, 1.8 , Vitamin B, 2.7 , Vitamin
B, 0.6, Vitamin B, 0.012, Vitamin C 135,
Vitamin E 18, Niacin 18, Folic acid 0.6,
Fe 18.

x% In the Experiment 2 and 3, lactose was

substituted for corn --starch.
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Fig. 1. Typical gel filtration profile on sephadex G —-25 of the TCA —soluble fractions of the intestin-
al contents of rats at 25h after ingestion of the powdered milk diet. {Vo), Void Volume; frac-

tion I,
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large peptides; fraction II, lower molecular weight components.
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Table 2. Expt 1. body weight, food intake, and
nitrogen and phosphorus contents of
fractions obtained from the small intest-
inal contents of rats fed powdered milk
diet ad libitum
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Table 3. Expt 2. food intake and the amount of
polyethylene glycol, pH, and soluble
calcium in the small intestinal contents
of rats at 2.5 h after ingestion of the
lactose —free, 10 % lactose, or 30 % lactose

Body Wt (g ) 815 + 15

Food intake (g/100g BW/d ) 4.7 +03

Polyg{leys%fg:l %})y:t(:al n!tn)ag / total 16.7 4+ 1.3

Fraction 17+ 499 + 2.8
a~amino —-N ( gmol) 1.5+ 0.2
Phosphorus ( g mol) 333+ 1.3
N : P

Fraction 2F 1187 4+ 9.6
a—amino~N ( zmol)

diet
Diet Lactose-free 10 % Lactose30 % Lactose
Body Wt. (g) |128.2+ 2.1 126.9+ 3.4 126.8 + 14
Food intake 38+01 45+02 39404
(g/100g BW/d)
PEG (mg)
Upper 184+03 22+01 18-+01
Lower 36,7+ 2.5 249 4-0.7% 15.1 + 09 %
Total 385 271 16,9
pH
Upper 6.72 + 0.10 6.70 + 013 6,64 4 0.04
Lower 8.29 + 0.09 7.90 + 0.08%7,16 -+ 0.05 %
Soluble Ca (mg)
Upper 0.28 + 0,05 0.31 &+ 0.07 0,15 + 0.04
Lower 322 + 0.13 2.31 024 %071 4 0.03 %
Total 3.50 2.62 0.36
% Of dietary Ca#$
Upper 685+ 70 634445 346+ 08x%
Lower 361 + 20 408 -+46 2024 02=%
Total 39.2 4.7 21.9

1 Results are means + SEM of four rats per
group.

+ Macropeptides including phosphopeptides.

+ Lower molecular weight components.

1 Results are means + SEM of four rats per
group.

+Duodenum and jejunum. Flleum.

# [(Soluble Ca/PEG in the small intestinal con-
tents ) /(Ca/PEG in diet) ]x100.

% Significantly different from the lactose-free diet.
P <0.05 . All experimental diets tained 50%
powdered milk.
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“ Ca ([[JT]) ; injection of *Ca into the ligated ileum (0.5ml,
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