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Effects of Phosphate Complex on the Functional
Properties of Fish Meat Paste
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Abstract

Effects of four kinds of phosphate complex on the water holding capacity(W.H.C) and protein solu-
bility of yellow-corvenia( Pseudosciance manchurica) and hair tail{Trichurus lepturns) meat paste were inves-
tigated. The formulations of four kinds of phosphate complex employed to this experiment were made
by mixing several phosphates such as sodium polyphosphate, sodium pyro-phosphate, sodium acid
pyro-phosphate, potassium pyro-phosphate, sodium tetra meta-phosphate, sodim ultra meta-phosphate
and sodium hexa meta-phosphate, and monoglyceride at different mixture ratios. Among the four kinds
of phosphate complex, phosphate B complex which was formulated by mixing sodium poly-phosphate
50%, sodium pyro-phosphate 20%, sodium tetra meta-phosphate 2025, sodium acid pyrophosphate 5%
and sodium ultra meta-phosphate 5% was most effective on enhancing the W.H.C and protein solubility
of yellew corvenia meat paste, and in case of hair tail meat paste, phosphate C complex which was for-
mulated by mixing sodium poly-phosphate 4025, sodium pyro-phosphate 30%, potassium pyro-phosphate
15%, sodium tetra meta-phosphate 10%, and sodium hexa meta-phosphate 5% was more effective than
other phosphate complex, and their optimum addition level was 0.4% respectively in weight of fish
meat paste. Texture characteristics such as hardness, cohesiveness, and springiness value of Kamabok-
o(fish meat paste product) were evaluated as best when 0.3% of phosphate B complex was added. The
optimum cooking condition of Kamaboko to get good texture was heating for 45 mimutes at 85%¢C.
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Table 1. Composition of phosphate complex

Sample Mixed ratio of phosphate

A Control
(Phosphate was not added)

Sodium poly-phosphate 50%
Sodium pyro-phosphate 20%

B Sodium tetra meta-phosphate 20%
Sodium acid pyro-phosphate 5%
Sodium ultra meta-phosphate 5%

Sodium poly-phosphate 40%
Sodium pyro-phosphate 30%

C Potassium pyro-phosphate 15%
Sodium tetra meta-phosphate 10%
Sodium hexa meta-phosphate 5%

Sodium poly-phosphate 50%
Sodium pyro-phosphate 50%

Sodium poly-phosphate 35%
Sodium pyro-phosphate 20%

E Potassium pyro-phosphate 20%
Sodium hexa meta-phosphate 10%
Monoglyceride 10%

Sodium tetra meta-phosphate 5%
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Fig. 1. Apparatus for measurement of water
holding capacity and cooked drip.
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Table 2. Measurement condition of puncture
test for Kamaboko

- Sample diameter : 3.0cm.

- Sample height : 3.0cm,

- Cross head speed : 100mm /min.
- Chart speed : 200mm /min.

+ Probe diameter : 1.13cm.

- Clearance : 6mm
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Table 3. Physico-chemical characteristics of
raw fish meat

Item Yellow-corvenia Hair tail
Moisture 76.5% 74.0%
Protein 19.3% 18.2%
Lipid 3.0% 6.0%
pH 6.78% 6.40%
VBN* 14.3mg% 17.8mg%
WHC* 74.5% 73.2%
Cooked drip 13.6% 14.3%

* : Volatile basic nitrogen,
™ : Water holding capacity.
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Fig. 2. Effect of phosphate on water holding
capacity of ground yellow-corvenia meat. Legends
(A, B, C, D, E) are the same as shown in Table 1,
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Fig. 3. Effect of phosphate on water holding
capacity of ground hair tail meat. Legends(A, B,
C, D, E) are the same as shown in Table 1.
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Table 4. Effect of phosphate on extractability
of salt soluble protein and pH value of ground yel-

low-corvenia meat (Unit : mg%)
Phosphate concentration(%)
Phosphates
0 0.2 0.4 0.6
A 850(6.5) - - -
B - 890(6.6) 954(6.6) 947(6.7)
C — 885(6.8) 890(6.9) 870(7.1)
D - 870(6.6) 884(6.6) 875(6.7)
E - 857(6.5) 868(6.5) 864(6.5)

Numericals in parentheses are represented as pH val-
ues.

Table 5. Effect of phosphate on extractability
of salt soluble protein and pH value of ground hair

tail meat (Unit : mg%)
Phosphate concentration(%)
Phosphates
0 0.2 0.4 0.6
A 597(6.3) - - -
B — 635(6.4) 674(6.5) 673(6.6)
C - 637(6.7) 686(6.8) 663(7.1)
D - 640(6.7) 673(6.8) 654(6.8)
E - 635(6.3) 663(6.3) 665(6.4)

Numericals in parentheses are represented as pH val-
ues.
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Fig. 4. Effect of phosphate and cooking con-
dition on hardness of Kamaboko. Legends(A, B, C,
D, E) are the same as shown in Table 1.
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Fig. 5. Effect of phosphate and cooking con-
dition on cohesiveness of Kamaboko. Legends(A,
B, C, D, E) are the same as shown in Table 1.
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Fig. 6. Effect of phosphate and cooking con-
dition on springiness of Kamaboko. Legends(A, B,
C, D, E) are the same as shown in Table 1.
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