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Fig. 1 Effects of various phosphates on the breaking force of model sausage prepared from longissimus dorsi (A), psoas major (B),

longissimus dorsi myofibril (C), and psoas major myofibril (D).

C :2%NaCl, PP : 2 % NaCl and 0.2 % PP, TP : 2 % NaCl and 0.2 % TP.

[ ]: Heating at 70 °C for 30 min.

[ : Heating at 70 °C for 30 min after drying at 60 °C for 120 min.

Significant differences between the control and the other samples were determined using Dunnett’s test: *p < 0.05.
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Fig. 2 Effects of various phosphates on solubilization of myosin from longissimus dorsi (A) and psoas major (B).

Meat in 2 % NaCl was incubated at 25 °C in the absence (C) and presence of pyrophosphate (PP) and triphosphate (TP) for 0120
min. Five volumes of 0.5 M NacCl solution were added to the samples, followed by centrifugation at 8,000 rpm for 10 min. The

supernatants were applied to SDS-PAGE gels.

M; Molecular maker.
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Fig.3 Effects of various phosphates on solubilization of myosin from longissimus dorsi (A) and psoas major (B).

Meat in 2 % NaCl was incubated at 25 °C in the absence (C) and presence of pyrophosphate (PP) and triphosphate (TP) for 0-120
min. Five volumes of 0.5 M NaCl solution were added to the samples, followed by centrifugation at 8,000 rpm for 10 min. The

supernatants were applied to SDS-PAGE gels.

M; Molecular maker.
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Fig. 4 Effect of pyrophosphate (A), triphosphate (B), or MgCl, on dissociation of myosin from actomyosin in myofibrils prepared
from longissimus dorsi (C1) and psoas major (C2).

Myofibrils (2 mg/ml protein) in 0.5 M NaCl (pH 6.0) were incubated at 25 °C in the absence (C1) of myosin from actomyosin
in myofibrils prepared from longissimus dorsi, the absence (C2) from psoas major, and presence of pyrophosphate (PP) and MgCl,
(PP + Mg) or presence of triphosphate (TP) and MgCl, (TP + Mg). After incubation for 0—120 min, the samples were centrifuged at
40,000 rpm for 60 min. The supernatants were applied to SDS-PAGE gels.
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prepared from longissimus dorsi (A) and psoas major (B).
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Effects of Phosphates and Magnesium on the Binding Properties of Sausages
Prepared from Porcine Longissimus dorsi and Psoas major

Naoyuki MAEDA*, Ruruna Ito, Megumi YOsHIDA, Yasuhiro HASEGAwA, Tomohito IWASAKI,
Yasuhiro FUNATSU

Department of Food Science and Human Wellness, Rakuno Gakuen University

Abstract
Polyphosphates can enhance the binding properties of certain products. In this study, we determined the effects of
various phosphates on the physicochemical properties of the myofibrillar protein of porcine longissimus dorsi (LD)
and psoas major (PM) muscles. In sausages prepared from LD, phosphate addition significantly increased the breaking
force, with further enhancement observed after drying. In contrast, PM showed no such improvement upon phosphate
addition. In myofibrillar sausages prepared after removing the water-soluble fraction, the effects of phosphate addition
and drying were markedly reduced or eliminated. Heat-induced gelation of actomyosin (AM) was heterogeneous in LD
following phosphate addition, whereas it remained homogeneous in PM. Moreover, phosphates increased the solubility
of free myosin, and time-dependent AM reformation was observed in PM. In the magnesium-added water-soluble
fraction of the PM, higher pyrophosphatase (PPase) and triphosphatase (TPase) activities were detected, suggesting their
involvement in AM reformation. The results indicate that the differential effects of phosphate addition in LD and PM
may be attributed to differences in aggregate heterogeneity and PPase and TPase activity during AM reformation.
Japanese Journal of Meat Science and Technology 66(1), 35-43, 2025
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