Trace Nutrients Research 31: 6—11 (2014)

-
BRI NVED) BRBFEETICETI2DID Y LOTBEICRIEFTEE
ACHBFE P MR K W W R Lk
R -

Influence of Fish Protein on Calcium Solubility under Excess Phosphorus
Conditions during an In Vitro Digestion Assay

Satoko Supa, Kazumasa Mivauchi, Ryota Hosomi, Munehiro YosHipa and Kenji Fukunaca
Laboratory of Food and Nutritional Science, Faculty of Chemistry Materials and
Bioengineering, Kansai University

Summary

Phosphorus (P) is used as phosphates in a wide variety of processed food, such as fish cake, processed meat,
cheese, frozen bakery products and carbonated beverages. Depending on individual dietary patterns, such additives
may increase the intake of P. Excess dietary P is associated with a risk of inhibiting calcium (Ca) absorption in the
intestine. Phosphates are added to surimi to improve water retention and prevent alteration during freezing. How-
ever, there is a tendency for consumers to avoid surimi because of the added phosphates. Currently, no information
is available concerning the P and Ca solubility effect of fish protein (FP), which is contained in surimi. Therefore,
we investigated the influence of FP on P and Ca solubility in vitro experiment. Experimental diets were formulated
as follows: normal-P (0.3% P wt/wt, potassium dihydrogenphosphate) diet, high-P (1.5% P wt/wt, potassium dihydro-
genphosphate) diet and high-polyphosphate (1.5% P wt/wt, sodium polyphosphate) diet. The protein source of each
experimental diet was FP or chicken breast protein (CP). The experimental diets were exposed to simulated gastric
digestion including HCl and pepsin for 120 min (pH 2.0) and then small intestinal digestion including NaHCO3; and
pancreatin for 120 min (pH 74). When the high-polyphosphate diets were digested, the FP diet tended to be higher
Ca solubility than the CP diet (p = 0.10).
cant differences in the Ca solubility between the FP and CP diets.

hance Ca solubility under excess polyphosphate conditions.

When the normal-P and high-P diets were digested, there were no signifi-
The obtained results indicate that FP might en-
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Table 1 Composition of experimental diets.
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Normal-phosphorus diet

(P =03%,Ca=05%)

High-polyphosphate diet
(P=15%,Ca=05%)

High-phosphorus diet
(P=15%,Ca=05%)

FP Cp FP CP FP CpP
2/100 g
Fish protein 19.77 — 19.77 — 19.77 —
Chicken breast protein — 20.0 — 20.0 — 20.0
Dextrinized corn starch 13.2 13.2 132 132 132 13.2
Corn starch 38.759 38.801 33482 33529 34.809 34.799
Sucrose 10.0 10.0 10.0 10.0 10.0 10.0
Cellulose 5.0 5.0 5.0 5.0 5.0 5.0
AIN-93G mineral mix ' 35 35 35 35 35 35
Potassium dihydrogenphosphate 1.221 0.949 6.498 6.221 — —
Sodium polyphosphate * — — — — 5171 4951
AIN-93 vitamin mix 1.0 1.0 1.0 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3 0.3 0.3 0.30
Choline bitartrate 0.25 0.25 0.25 0.25 0.25 0.25
Soybean oil 7.0 7.0 7.0 7.0 70 70

Diets were prepared based on the AIN-93G formula.
" Excluding KH2PO..
§ Containing 28.6% phosphorus (wt/wt).
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Table 2 Chemical composition of FP and CP.

FP Cp

g/100 g
Crude protein 94.2 93.1
Phosphorus 0.11 042
Calcium 0.04 0.04

Table 3 Amino acid composition of FP and CP.

FP Cp
% (wt/wt total amino acids)

Alanine 6.10 6.10
Arginine 7.03 7.16
Aspartic acid " 12.63 1172
Glutamic acid * 18.06 17.63
Glycine 3.82 3.82
Histidine 2.10 277
Isoleucine 471 517
Leucine 852 8.76
Lysine 9.70 9.66
Methionine 2.95 272
Phenylalanine 3.33 3.79
Proline 295 2.65
Serine 444 393
Threonine 4.68 4.96
Tyrosine 392 413
Valine 5.06 5.03

" Aspartic acid + asparagine.
¥ Glutamic acid + glutamine.
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Fig. 1 SDS-PAGE patterns of FP and CP.
SDS-PAGE was performed using 15.0% polyacrylamide
separation gel; Lane (M), molecular weight marker; Lane
(EP), fish protein; Lane (CP), chicken breast protein.
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Degree of hydrolysis = Amino acid content of supernatant/Amount of protein X 100
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