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Abstract

It is well known that water holding capacity plays an important role in processing such meat products
as frankfurter-type sausage and fish meat paste products as kamaboko and fish sausage. Consumer qua-
lities of meat products, such as appearance, flavor, as well as drip and shrinkage on cooking, depend
greatly on the degree of water binding.

In this paper, the water holding capacities of fish paste and salt added paste of white corvenia,
Argyrosomus argentatus and file fish, Novodon modestus were measured by centrifuging and press method
before and after cooking. And the effects of the addition of phosphates and starch to enhance water
binding and stabilize gel formation were also discussed. In addition, the experimental conditions which
are suitable to determine the water binding of fish meat paste product were suggested. The results were exp-
ressed in percent of water absorbed by the filter paper when pressed or released by pressor or centrifuge
to the weight of sample.

From the results, a proper condition to measure the water holding capacity of fish meat paste was that
3.0 g of sample which was previously added with 10 percent water was centrifuged at 13,400 G or 12, 000
rpm for 15 minutes for the centriguging method and for press method, 0.3 g sample with 10 percent of
water added was extracted by an oil pressor at 30 kg/cm? for 1 minute.

Water holding capacity of fresh paste of white corvenia was relatively higher than that of file fish and
the difference between species of fish was greater than the difference between measurments by two
methods. '

Sodium chloride had a great effect on enhancing the water holding capacity of fish meat paste giving bett—
er effect when 3.0 percent of salt was added. Phosphates used except calcium phosphate revealed a certain
enhancement in water binding, yielding best effect at 0.3 percent addition, and metaphosphate seemed to
be more effective in order. The addition of corn starch, however, appeared to be not so effective for enhance-
ment of water binding in fresh-salt-added fish meat paste but in cooked fish paste which might be attri-
buted to absorption of water by starch grain and swelling during the heating and consequently enforced gel
strength of cooked fish paste. And the water holding capacity of cooked fish paste was proportionally re-
Iated to its gel strength.
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Table 1. General composition of Argyrosomus
argentatus (A) and Novodon modestus (N).

Moisture - Crude protein  Lipid Ash
A 79. 28 19. 20 1.33 1.89
N 80. 28 17.48 0. 95 1.52
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Table 2. Percent of extracted water of white corvenia (A) and file fish (N)
by centrifuging.
Force 8, 600G 13, 400G 19, 400G
Sample(g) A N A N A N

2 21.96 26. 04 29. 30 32. 87 29. 01 35. 20

3 18.73 2. 80 26,61 29. 27 26.39 35.01

4 18. 82 22.49 25.98 29.92 26. 16 35.71

5 15.94 22. 49 25.43 28. 76 27.21 :
Table 3. Percent of extracted water of white corvenia (A) and file fish (N)
by addition of water and different centrifuging time at 13,000 G.

Water(%) 5 10 20 30

Minute A N A N A N A N
10 15. 24 21.20 22.20 27. 30 24. 59 29.82 29.02 33.52
15‘7 18. 24 22. 41 26. 60 29. 04 29, 94 37.16 32.77 40. 21
20 19.21 " -23.31 26,20 29.94 30.02  37.50 33.20  39.95
30 19.91 24.11 27. 34 37.42 32.09 38. 20 40. 27 41.43
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Table 4. Percent of expressible water of

white corvenia(A) and rile fish (N) by press m,
thod.

A N
Water% - - - -
1min, 10min, l1min, 10min,
0 23.25 24.23 30. 95 31.28
10 26. 24 26.13 32. 40 32. 20
20 27.72 28. 32 35.98 33.84
30 32.92 33.53 37.34 37.98
40 37.35 36. 52 - - ..
50 38. 35 39.20 — -
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Table 5. Comparison percent of expressible
water for fresh fish paste of white corvenia
(A) and file fish (N) by centrifuging
and press method. ‘

se . Different
wat T W e,
A 26. 61 26. 24 0.37
N 29,27 32.40 3.13
Different value of
two fishes 2. 66 6.16 —

oJ 71 A Rk PEMELEA wek BT ERE
Qe nr WAL B3R wpen &5 EREl
A 3%, BREAAE 1 6% B Bkl =
grem, ol=idl ER: ffel Wk kel BEEI
HEE JGEd & Holztn 424E g

=3} fape ER-e Table 1 3 o] B3] K
BEA&R el ke ER BEE FAdn 4
A gent, fkdst Koo Bk 9 AiEe] e
fRkhe #be BS WEdoF ¥ REER B
g+

Table 5 ol 4] ¢} o] FAlA MEL HHASTE

(%)% A3zl A Millers(1968)8] MiEH 2.8%

Dagbjartsson%:(1972)¢] 14.4% 32 44 &H&
no Fooh, weka AR FREG RKhe] He
AL Ve o, o8y FRE-S AHY HAE BX
S SEESEC Fo AA RAE L gl &
=) o] gt 3. Hamm(1960)-2 #H%Ee-3 o

*E

3) &1pnol Fkhol HEE NaCle] &

B AR A9 A NaCl BEFZ 1.0%e]
A 5.0%7A st EOSBEES BERELE KK
$% @sEstel NaCl st Rokdsel ®lH+s EEE
®wafstad et M f5BRE Table 6 3 Zow, Na
Cl& 3.0% &g = RAKNS BADRAT &KX
o] g.o=, =3k NaCl din Mol HEste] #517%
o A % 23% B fRkJiel gmstys HEA 4



Vol.7, No.1l, 1978

Table 6. Influence of sodium chloride

and file fish (N).

on extracted water (%) of white corvenia(A)

NaCl (%) Control 1.0 2.0 3.0 4.0 5.0
Centrifuging method A 26. 61 13.81 11.28 9.76 12.95 12. 90
N 29. 27 14.75 13.38 12. 06 12. 47 13,81
Press method A 26. 24 14. 28 10. 62 5.42 7.87 11.01
N 32.40 15.28 11.67 9.09 10. 98 11.35
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Table 7. Influences of phosphates on extraected water (%).of white corvenia by

centrifuging method.

Phosphate (%) 0.1 0.2 0.3 0.4 0.5 NaCl without phosphate
Hexametaphosphate 24. 00 22. 60 15. 80 .. 14. 43
Pyrophosphate 21. 66 13.44 9.28 11.45 12. 29
Metaphosphate 19.51  12.08 9. 65 11.75 12.03 9.76
Ca. phosphate 18.48 12. 56 11. 66 11.34 14.02
Polyphosphate 21.52 15. 24 10. 70 11.17 11.85
Mixed phosphate 22.77 19. 61 11.28 ~ 11.98 12. 55

Table 8. Influences of phosphates on extracted water (%) of file fish by‘cgntrifugi‘ng

method.

Phosphate (%) 0.1 0.2 0.3 0.4 0.5 NaCl without phosphate
Hexametaphosphate 17. 67 15.79 13.83 12.22 12. 41 -
Pyrophosphate 15.23 14. 65 11. 97 12. 35 11. 80
Metaphosphate 14.31 13. 30 13. 00 13. 11 12. 48 12.06
Ca. phosphate 16. 84 15. 63 14. 19 14.12 13.20
Polyphosphate 14.72 13.88 13. 26 12. 90 12. 80

14.71 14. 94 13. 48 13.38 12.48

Mixed Vphosphate
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Table 9. Influences of phosphates on expressible water (%) of white corvenia by

press method.

Phosphate (%) 0.1 0.2 0.3 04 0.5  NaCl withqut phosphate
Hexametaphosphate 19. 70 19.02 7.09 12. 94 14. 25
Pyrophosphate 9.12 7.47 6. 05 7.63 11.63
Metaphosphate 6. 69 5.72 5.16 5.29 11.73 11.01
Ca. phosphate 19.51 18.07 16. 33 17. 48 19.65
Polyphosphate 15.79 15.03 13,57 14.15 16. 80

Table 10. Influences of phosphates on expressible walcr (%) of Novodon modestus by press

methed.

Phosphate (%) 0.1 0.2 0.3 0.4 0.5  NaCl without phosphate
Hexametaphosphate 20. 06 18. 69 18.05 22.53 27. 84

Pyrophosphate 19. 11 18. 05 17.05 17.04 20.03

Metaphosphate 21.90 19. 84 17.45 22,87 22. 83 11.35

Ca. phosphate 25. 98 23.68 20. 44 22. 16 24. 87

Polyphosphate 23. 60 20. 84 19.93 19.74 20. 04
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Fig. 2. Effect of starch on water holding capacity of Argyrosomus argentatus and Novodon

modestus by centrifuging method.
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Table 11. Influences of starch on extracted
water (%) of white corvenia (A) and file fish
(N) before and after cooking (90—95°C, 30m
in.) by centrifuging method.

Before After

Fish Phosphate heating  heating
A Phrophosphate 13.15 11. 52
Metaphospate 12.45 11. 50

N Pyrophosphate 28. 08 18.71
Metaphosphate 24. 21 22. 00

Mixed paste Pyrophosphate 16. 49 13. 60
(A:N=1:1) Metaphosphate 15.47 15. 16

-

Table 12. Influences of starch on expressible
water (%) of white corvenia(A) and file fish
(N) befere and after cooking(90—95°C, 30min. )
by press method.

: Before  After
Fish Phosphate heating heating
A Pyrophosphate 11.90 9. 60
Metaphosphate 11,91 10. 83
N Pyrophosphate 25.22 19. 08
Metaphosphate 25. 65 23. 14
Mixed paste Pyrophosphate 16. 54 13.83
51.50 16. 33

(A:N=1:1) Metaphosphate
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Table 13. Relation between expressible water and gel strength of the fish paste product

after heating (95°C, 30 min.).

Pyrophosphate Metaphosphate
Method Fish Gel strength  Exp. water Gel strcngth Exp. water
(g/cm?) %) (g/cm®) (%)
Centrifuging method A 1,177 11.52 1,171 11.50
A:N=1:1 1, 003 13. 60 867 15. 16
N 857 18.71 668 22.00
Press method A 1,204 10. 83 1,127 10. 83
A:N=1:1 1, 099 13.87 809 16. 33
N 742 19. 80 638 23. 14

£ no FY3 27H9 #Ag BEHA: DL R
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B 3g $7k 94
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ko BT 10BHMEEETFR TS MM R Mtk A
55 1080 A9 R-4¢ 2o A e fHE
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