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Introduction

Several investigators have reported that phosphopeptides increase the
intestinal absorption of calcium under short term conditions (5, 11, 13).
Phosphopeptides are phosphoserine-rich sequences that are released dur-
ing the in vitro (10, 11) or in vivo (6, 9) digestion of casein. We explored
whether the absorption of calcium and thereby the mineralization of bone
could be elevated in vivo by phosphopeptides during long-term nutrition
studies. Further, we wondered whether such a stimulating effect is more
obvious in vitamin-D-depleted animals, as reported by Mykkénen and
Wasserman (11).

Methods

In Study 1, weanling piglets were fed on a semipurified diet for 12 weeks. The diet
is described in detail elsewhere (3) and was modified as follows: the diet contained
only 15 wt% protein, either as casein or whey protein concentrate, 0.3 % calcium,
and 25 wi% sucrose instead of corn starch. Whey protein lacks such phosphoserine-
rich sequences and, therefore, has no phosphopeptide-releasing potential.

In Study 2, weanling rats were fed a semipurified diet for 7 weeks. The diet
contained 20 wt% protein, either as casein, whey protein concentrate, or whey
protein concentrate plus a phosphopeptide preparation and 0.8 % calcium. Further
components were: (g/100 g) soy oil, 4; cellulose, 3; minerals and vitamins, 6; and
corn starch ad 100. (The phosphopeptide preparation was kindly provided by
Sopharga, Ceully, France, and prepared according to the technical procedure
described in a U.S. patent (2).) The rats were vitamin-D-depleted; they were bred
from mothers which got a diet free of vitamin D. The animals were kept in a room
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with artificial, UV-free light. Balance periods were performed in pigs in weeks 9-10,
and in rats in week 5. At the end of both studies the animals were sacrificed. Femora
were taken for analyses.

Results and discussion

There were no significant differences in content of calcium and hy-
droxylapatite or bending moment of the femur between casein- or whey-
protein-fed piglets (Table 1). No significant difference in calcium balance
was observed (data not shown). This demonstrates that casein-derived
phosphopeptides did not raise the utilization of dietary calcium.

In vitamin-D-depleted rats the diets containing the phosphopeptide
preparation or casein did not increase the apparent absorption or retention
of calcium in comparison to whey protein (Table 2).

Other than what could be expected from the results reported earlier (5, 6,
10, 11, 13), we did not observe that phosphopeptides or casein-generating
phosphopeptides elevate the bioavailability of calcium or change parame-
ters of bone performance. This observation was made in two animal
species: in pigs consuming diets with high (data not shown) or low
calcium content, and in vitamin-D-replete (data not shown) and -depleted
rats.

The calcium-absorption-stimulating effect of phosphopeptides had been
observed by other investigators who used the ligated loop technique (7, 13)
or in vitro methods (11).

However, in our controlled nutritional study no effect on calcium
absorption and retention, or bone mineralization and stability was
observed. We conclude that phosphopeptides do not contribute signifi-
cantly to the utilization of calcium. Recent in vitro (4, 8) and in vivo studies
(1) support this finding. Moreover, our results are in full agreement with
Pointillart (12), who reported no calcium-absorption-stimulating effect of
phosphopeptides in domestic pigs. One has to keep in mind, however, that

Table 1. Effect of diets containing casein or whey protein concentrate and 0.3 %
calcium on parameters of femora.

Parameter Casein Whey protein

X SEM X SEM
Wet weight (g) 40.7 1.9 42.0 5.9 ns%)
Ash in DM?) (%) 57.4 1.3 56.6 1.4 ns
Calcium (mg/g wet)?) 179.2 4.9 174.7 4.6 ns
Bone density®)
(g hydroxylapatite/cm?) 1.01 0.01 0.98 0.02 ns
Bending moment®) (kN) 1.05 0.07 0.93 0.06 ns

Values are means = SEM of eight growing miniature pigs weighing 15-20 kg.
%) = dry matter, ®) calcium was measured by atom absorption spectrometry, €) bone
density was measured radiographically according to Wolschendorf and Vanselow
(14), %) bending moment was measured by a universal testing machine kindly
provided by Beiersdorf, Hamburg, FRG, ¢) ns = p > 0.05.
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Table 2. Bffect of phosphopeptides (PP) on apparent calcium absorption, calcium
retention, and plasma calcium in growing, vitamin-D-depleted rats.

Casein Whey protein Whey protein + PP
x X x
(SEM) (SEM) (SEM)
Apparent Ca absorption®) 43.0 44.3 44.9
(%) 1.m (1.2) (1.8)
Ca retention?) 4.53 4.87 5.10
(mmol/5 d) (0.24) (0.22) (0.35)
Plasma Ca®) 2.57 2.57 2.70
(0.15) 0.13) (0.15)
Plasma 25(0OH)D3")°) n.d. n.d. n.d.

Values are means + SEM for seven animals: ®) of a 5-day balance period, P) at week 7,
) 25(OH)D3; = Cholecalcidiol, n.d. = not detectable (< 7 nmol/l). Cry;O3 was included
as non absorbable marker in the diet. There were no significant differences between
diets of any parameter.

in our study a rather crude mixture of phosphopeptides was used. There-
fore, it cannot be excluded that specific phosphopeptides may enhance
calcium absorption and retention.
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