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ABSTRACT

The effects of six kinds of phosphate complex on the water holding capacity (W.H.C)
and protein solubility of hair tail, yellow tail runner and dried pollack meat paste were
investigated and animal meat(pork, chicken and hare meat complex) .

The formulation of six kind of phosphate complex employed to this experiment were
made by mixing several phosphate such as sodium polyphosphate, sodium pyrophosphate,
sodium acid pyrophosphate, potassim pyrophosphate, sodium ultra-meta-phosphate,
sodium-tetra-phosphate and monoglyceride at different mixture ratio.

Among the six kinds of phosphate complex, phosphate B complex which was formulated
by mixing sodium polyphosphate 40%, sodium pyrophosphate 30%, sodium tetra mata
phosphate 10%, sodium ultra meta phosphate 10% was most effective on enchanging the
W. H. C. and protein solubility of hair tail, yellow tail runner dried pollack meat past and
in case of pork, chicken and hare meat paste.

Phosphate C complex which was formulated by mixing sodium polyphosphate 50%, sodium
pyrophosphate 30%, sodium tetra meta phosphate 10%, potassium pyrophosphate 10%,
was more effective them other phosphate complex, and thier optimum addition level was
0.5% respectively in weight of fish meat paste.

Texture characterstics such as hanrdness, cohesiveness and springiness value of
Kamaboko(fish meat and pork, chicken, hare meat complex past meat product) were
evaluted as best when 0.5% of phosphate B complex was added.

The optimum cooking condition of Kamaboko to get good texture was heating for 20
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minutes at 120°C .
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Table 1. Physico-chemical characteristics of raw fish meat.

Item Hair tail (%) Yellow tail runner (%) Dried pollack (%)
Moisture 73.82 80.26 34.28
Protein 19.42 19.43 54.13
Lipid 5.83 2.51 2.34
Ash 2.73 1.42 6.57
pH 6.46 6.72 6.57
VBN* 17.42 15.19 16.24
WHC** 75.2 74.77 76.12
Cooking drip 13.9 13.58 12.78

* VBN ! volatile basic nitrogen
** WHC : water holding capacity
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Table 2. Chemical characteristic of raw meat.

SRR el ok 2 R

PRl BHSE BT 43

[tem Pork (%) (s##]) Chicken (%) (g} Hare meat (£7])
Moisture 73.28 72.87 72.19
Protein 18.72 19.03 20.11
Lipid 3.93 4.32 4,39
Ash 0.98 1.16 1.08
pH 6.52 6.48 6.56
VBN* 17.37 17.07 16.93
WHC** 73.29 72.38 71.92
Cooking drip 12.39 10.18 11.27

* VBN | volatile basic nitrogen
** WHC : water holding capacity
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Fig 1. Effect of phosphate 0.3% on water

holding capacity of ground hair tail,

vellow tail and dried pollack .
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Fig 2. Effect of phosphate 0.5% on water
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Table 3. Effect of phosphate on water holding capacity of ground hair tail, vellow tail runner, and

dried pollack .

Lol aked (04 Hair tail (7+3)) Yellow tail runner (&7]) Dried pollack {43}y
0.3 4.82 5.21 4.83
A 0.5 5.64 5.44 5.01
0.7 5.61 5.53 5.23
0.3 4.23 5.15 4.77
B 0.5 4.91 4.81 4.83
0.7 4.93 4.77 | 4.43
0.3 5.18 4.73 ‘ 4.72
C 0.5 5.64 4.90 4.90
0.7 5.13 5.04 4.78
0.3 4.62 4.22 4.67
D 0.5 5.06 4.81 4.83
0.7 4.87 4.84 | 78
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Table 4. Effects of phosphate addition of water capacity of complex on the fish meat and flesh

meat
ko) abed (9 Hir tail and pork Hair tail and chicken |Hair tail and hare meat
0.3 4.31 4.18 4.13
A 0.5 4.72 4.52 4.48
0.7 4.65 4.41 4.20
0.3 4.51 4.21 4.34
B 0.5 4.66 4.49 4.48
0.7 4.50 4.31 4.11
0.3 4.47 4.28 4.19
C 0.5 4.92 4.56 4.46
0.7 4.74 4.38 4.21
0.3 4.19 4.15 4.17
D 0.5 4.50 4.44 4.38
0.7 4.40 4.34 4.24
Table 5. Effects of phosphate addition on water holding capacity of complex on the fish meat and
flesh meat

F Bk o} 4} o Yellow tail Yelle tail Yellow tail

oH s pork chicken hare meat
0.3 4.52 4.48 4.46
A 0.5 5.16 4.90 4.85
0.7 5.01 4.77 4.63
0.3 4.84 4.26 4.36
B 0.5 4.92 4.31 4.41
0.7 4.74 4.17 4.24
0.3 4.62 4.38 4.18
C 0.5 4.83 4.63 4.60
0.7 4.33 4.33 4.24
| 0.3 4.29 4.29 4.21
D 05 4.40 4.33 4.43
0.7 4.13 4.16 4.29
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Table 6. Effects of phosphate addition on water holding capacity of complex on the fish meat and

flesh meat
& 3 o] A} od Dried pollock Dried. pollock Dried pollock
Hovow w pork chicken hare meat
0.3 3.86 4.07 4.03
A 0.5 4.03 4.16 4.11
0.7 3.97 4.21 3.89
0.3 4.12 4.12 4.09
B 0.5 4.26 4.18 4.15
0.7 4.11 4,14 4.05
0.3 4.14 4.32 4.14
C 0.5 4.37 4.41 4.32
0.7 4.20 4.18 4.12
0.3 4.16 4.22 4.18
D 0.5 4.36 4.47 4.30
0.7 4.14 4.13 4.24
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Fig 4 Effect of phosphate 0.3% on
extractability  of soluble protein of
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Fig 6. Effect of phosphate 0.5% on
extractability of soluble protein of
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Radkssel 2loj4] myosin S %8 Hihst  Fo 0.7%7F 634mg%, C 7o 0.7%H7bo}
of ool 44z actomyosin o2 ZAsle] B 638mg% ) /b e Ao jehyelc}
ik BEVEE of S Rhel SR ) RS Wk 1R Hair tail #} hare meat = A 9] 0.7% &%
Histo] 4] s h2} Gel el o] #iRRE 1S5 T 4kl Mool 649 mg%r.lov] D729 630
5} vehded Table 7, Table 804 vpepd u} mg%el wlsled E& 4%% ehhelg. pH =
o} ze}. Hair tail #} pork Aol R4 iiRkEE 6.3~6.62 nolony 7bsl Gel ok Mesiiel
e 0.5%7F 706 mg%E 7bd ¥2okw, hair J1 S 7RISl oAl myosin 2 FNEGE
tail #t chicken 2] &3feigol ol4kd 7= B 2] 60~70%% difist 2ot fafEol upe} %4

Table 7. Effects of phosphate on extractability of solt soluble protein and pH value.

Z.g}o] alod Hir tail and pork Hair tail chicken Hair tail hare meat
0.3 683(6.3) 621(6.4) 624(6.3)
A 0.5 718(6.5) 654(6.6) 648(6.4)
0.7 723(6.5) 662(6.5) 649(6.5)
0.3 656(6.4) 618(6.5) 626(6.4)
B 0.5 692(6.5) 631(6.5 629(6.5)
0.7 684(6.5) 634(6.6) 636(6.5)
0.3 693(6.4) 626(6.4) 614(6.3)
C 0.5 70616.4) 633(6.5) 627(6.5)
0.7 69416.5) 638(6.5) 624(6.5)
0.3 680(6.4) 618(6.6} 620(6.4)
D 0.5 692(6.5) 621(6.5) 626(6.5)
0.7 686(6.5} 633(6.5) 630(6.5)

Table 8. Effects of phosphate on extractability of solt soluble protein and pH value.

Zsho) Atod Yellow tail pork Yellow tail chicken Yellow tail hare meat
0.3 7.04(6.4) 6.92(6.5) 6.84(6.3)
A 0.5 7.31(6.6) 6.95(6.5) 6.89(6.4)
0.7 7.28(6.5) 6.84(6.5) 6.82(6.4)
0.3 6.83(6.5) 7.01(6.4) 7.00(6.4)
B 0.5 7.11(6.6; 6.90(6.5) 6.89(6.5)
0.7 7.01(6.5) 6.78(6.5) 6.73(6.5)
0.3 6.73(6.3) 7.10(6.6) 6.73(6.5)
C 0.5 6.90(6.4) 6.83(6.5) 6.79(6.6)
0.7 6.71(6.5) 6.81(6.5) 6.64(6.5)
0.3 7.10(6.4) 6.73(6.4) 6.41(6.5)
D 0.5 7.18(6.7) 6.81(6.4) 6.63(6.4)
0.7 6.94(6.6) 6.33(6.5) 6.28(6.5)




it

e

Table 9. Effects of phosphate on extractability of solt soluble protein and pl . value.

unit=mg %

= elabd

Dried pollack

Dried pollack

Dried pollack

pork chicken hare meat
0.3 674 (6.4) 637 6.3) 626 (6.4)
A 0.5 691 (6.5) 641 (6.5) 631 (6.5)
0.7 652 (6.4) 628 (6.5) 613 (6.5)
0.3 682 (6.5) 656 (6.5) 639 (6.4
B 0.5 688 (6.5) 642 (6.4) 637 (6.4)
0.7 648 (6.4) 631 (6.5) 633 (6.5)
0.3 616 (6.4) 638 (6.4) 643 {(6.4)
C 0.5 638 (6.3) 644 (6.6) 646 (6.3)
0.7 627 (6.4) ! 628 6.5 631 6.4
1
0.3 625 (6.4) 651 6.3) 627 6.5
D 0.5 653 (6.5) 663 (6.5] 641 6.4)
0.7 631 (6.5] 622 (6.4) 627 6.5

Table 10. Effect of phosphate and cooking condition on hardless of Kamaboko .

=Rkelake

Hair tail pork

yvellow tail pork

dried pollack pork

min 10 20 30 10 20 30 10 20 30
120 120 120 120 120 120 120 2 120
0.3 2.6 3.3 3.8 2.4 2.8 3.9 3.1 3.5 3.3
A 0.5 2.7 3.5 3.9 2.6 3.1 3.7 3.5 3.6 3.4
0.7 3.4 3.6 3.7 2.8 3.2 3.6 3.4 3.5 3.4
0.3 3.4 3.5 3.6 2.8 3.1 3.6 3.0 3.3 3.6
B 0.5 3.5 3.6 3.7 2.8 3.4 3.8 3.2 3.5 3.8
0.7 3.6 3.6 3.8 3.0 3. 3.5 3.0 3.5 3.7
0.3 3.1 3.3 3.7 2.7 3.0 3.1 2.9 3.3 3.7
C 0.5 3.4 3.5 3.8 3.1 3.6 3.6 3.1 3.5 3.9
0.7 3.5 3.7 3.4 3.2 3.7 3.5 3.3 3.4 3.8
0.3 2.8 3.1 3.3 2.7 3.2 3.6 3.1 3.9 3.7
D 0.5 3.0 3.4 3.5 3.0 3.5 3.6 3.3 3.5 3.8
0.7 3.2 3.3 3.5 3.1 3.4 3.5 3.2 3.3 3.6
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Table 11. Effects of phosphate and cooking condition on hardless of Kamaboko,
£509) 1od Ha.ir tail Yellf)w tail Dried. pollack
o E chicken chicken chicken
min, 10 20 30 10 20 30 10 20 30
C 120 120 120 120 120 120 120 120 120
0.3 3.1 3.3 3.8 .8 3.4 3.8 3.3 3.6 3.9
A 0.5 3.3 3.4 3.9 .9 3.5 3.9 3.5 3.8 3.9
0.7 3.5 3.7 3.9 2 3.6 3.8 3.7 3.8 3.7
0.3 3.1 3.1 4.1 .9 3.3 3.7 3.4 3.5 4.2
B 0.5 3.5 3.4 3.9 .3 3.5 3.8 3.6 3.7 3.9
0.7 3.6 3.5 3.7 4 3.5 3.8 3.6 3.4 3.5
0.3 2.8 3.0 3.6 .1 3.1 3.7 3.4 3.4 3.8
C 0.5 3.4 3.3 3.8 4 3.3 3.9 3.5 3.6 4.1
0.7 3.6 3.4 3.7 .5 3.4 3.7 3.5 3.6 3.8
0.3 2.7 3.1 3.4 .8 2.9 3.6 3.3 3.4 3.7
D 0.5 3.1 3.5 3.8 2 3.5 3.8 3.3 3.7 3.9
0.7 3.2 3.4 3.6 .1 3.4 3.5 3.4 3.5 3.8
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Table 12. Effects of phosphate and cooking condition on hardless of Kamaboko.
- srolalod Hair tail Yellow tail Dried pollack
wHRe s hare meat hare meat hare meat
min 10 20 30 10 20 30 10 20 30
X 120 120 120 120 120 120 120 120 120
0.3 3.1 3.4 3.8 3.0 3.4 3.8 3.3 3.6 3.9
A 0.5 3.4 3.5 3.9 3.2 3.5 3.9 3.6 3.8 4.1
0.7 3.4 3.6 3.8 3.3 3.4 3.9 3.7 3.7 3.9
0.3 3.2 3.3 3.6 2.8 3.5 4.1 3.4 3.4 3.8
B 0.5 3.4 3.6 3.9 3.1 © 3.4 3.8 3.6 3.6 4.3
0.7 3.3 3.5 3.9 3.0 3.4 3.7 3.5 3.5 4.1
0.3 3.0 3.4 3.9 2.9 3.4 4.0 3.3 3.5 3.7
C 0.5 3.2 3.6 4.2 2.9 3.5 3.9 3.7 3.9 3.9
0.7 3.2 3.4 3.9 3.1 3.5 3.4 3.5 3.6 3.5
3.1 3.3 1 3. 3. A4 4.0
D 3.4 3.5 2 4, 3.7 .6 4.1
0.7 3.0 3.3 3.5 3.1 3.5 3.6 3.3 3.5 3.9
Table 13. Effects of phosphate and cooking condition on Springiness of Kamaboko,
&.8lo)Alo Hair tail Yellow tail Dried pollack
wHuw e pork pork pork
min . . , , , , , . ,
120C 10 20 30 10 20 30 10 20 30
0.3 2.3 3.2 3.9 2.1 3.1 3.7 2.2 3.5 3.9
A 0.5 2.5 3.2 3.8 2.3 3.2 3.8 2.3 3.4 3.8
0.7 2.8 3.1 3.7 3.0 3.1 3.4 2.8 3.1 3.4
0.3 2.2 3.1 4.0 2.2 3.2 3.8 2.1 3.2 3.9
B 0.5 2.3 3.3 3.8 2.3 3.4 3.8 2.3 3.4 4.0
0.7 2.8 3.0 3.1 3.0 3.1 2.8 3.1 3.0 3.4
0.3 2.1 3.2 3.7 2.1 3.3 3.9 2.2 3.3 4.0
C 0.5 2.1 3.3 3.6 2.4 3.4 3.7 2.4 3.5 3.9
0.7 2.5 3.1 3.2 2.6 3.1 3.4 2.8 3.6 3.3
0.3 2.3 3.2 3.7 2.3 3.2 3.7 2.2 2.2 4.1
D 0.5 2.1 3.2 3.8 2.3 3.4 3.8 2.4 | 3.3 3.9
0.7 2.8 3.0 3.5 2.7 3.4 3.2 3.0 | 3.1 3.2
I




Vol.3, No.1(1990)

R el ol RA BIARLel BERE Fh

Table 14. Effects of phosphate and cooking condition on springiness of Kamaboko.

31914108 Ha.ir tail Yellf)w tail Dried~ pollack
sHeee chicken chicken chicken
min
120C 10 20 30 10 20 30 10 20 30
0.3 1.8 2.5 3.4 2.1 2.6 34 2.1 2.5 3.3
A 0.5 2.0 2.7 3.5 2.1 2.7 3.5 2.2 2.7 3.4
0.7 2.0 2.5 3.1 2.0 2.5 3.2 2.0 2.4 3.2
0.3 2.0 2.6 .2 1.9 2.5 3.2 2.0 2.6 3.2
B 0.5 2.1 2. 3.3 2.2 2.6 3.4 2.2 2.6 3.4
0.7 1.9 2.4 3.0 2.1 2.2 3.1 2.0 2.3 3.1
0.3 1.9 2.5 3.4 1.8 2.5 3.1 2.3 2.4 3.3
C 0.5 2.1 2.8 3.5 2.1 2.7 3.3 2.5 2.6 3.5
0.7 2.0 2.4 3.2 2.0 2.2 3.0 2.2 2.2 3.1
0.3 1.8 2.4 3.2 2.1 2.4 3.3 2.4 2.5 3.2
D 0.5 1.9 2.8 3.4 2.3 2.6 3.3 2.1 2.7 3.4
0.7 1.9 2.4 3.2 2.0 2.2 3.0 2.0 2.3 3.1
e b 2@ o] BAE-S LA KR ol T Fol el AR] FoMold FojRE 2ol AW AL,
Table 15. Effects of phosphate and cooking condition on springiness of Kamaboko.
& Lol lod Hair tail Yellow tail Dried pollack
sHeeE hare meat hare meat hare meat
min , , s , . , , . ,
1o0C 10 20 30 10 20 30 10 20 30
0.3 2.3 2.6 3.4 2.4 2.7 3.4 2.6 2.9 3.3
A 0.5 2.4 2.8 3.5 2.5 2.8 3.6 2.7 2.8 3.4
0.7 2.2 2.6 3.2 2.1 2.4 3.2 2.1 2.2 3.0
0.3 2.2 2.6 3.5 2.3 2.6 3.5 2.5 2.9 3.3
B 0.5 2.4 2.7 3.7 2.5 2.8 3.5 2.6 3.1 35
0.7 2.0 2.3 3.2 2.1 2.2 3.0 2.2 2.8 3.0
0.3 2.1 2.5 3.4 2.1 2.7 3.4 2.6 2.8 3.4
C 0.5 2.4 2.7 3.7 2.4 2.9 3.6 2.7 3.0 3.6
0.7 2.1 2.3 3.0 2.0 2.3 3.2 2.1 2.8 3.1
0.3 2.2 2.5 3.5 2.2 2.9 3.4 2.6 2.7 3.2
D 0.5 2.4 2.6 3.8 2.6 2.9 3.4 2.6 3.0 3.5
P07 2.2 | 2.3 2.9 2.4 3.1 2.2 | 2.8 3.1 3.2
- i R S I 1
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