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EFFECTS OF CONDENSED PHOSPIIATES ON THE DENATURATION .
OF ALASKA- POLLACK MUSCLE DURING REFREEZING AND
COLD STORAGE

Yecung-Joo KANG and Yeung-IHo PARK*

The present study was conducted to evaluate the cffects of condensed phosphates on the refreczing
~damage of Alaska pollack‘ muscle. The [illets were dipped in such solution as 5and 10% sodium 'A
polyphosphate, 1 and 5% mixture of sodium polyphosphate and sodium pyrophosphate (1:1, .w/w)
for 1 and 5 minutes, respectively, hefore refreezing. And fillets were frozen at 27°~28°C and stored
. for 15 days at -18°~-20°C. The dcgree of denaturation! was estimated by determining amounts of
drip released, content of total solids, nitrogen, and DNA in the drip and cooking-weight-loss. -

Phosphorus absorbed in the muscle was also determined. _ ‘

Phosphorus absorbed in the fillets. treated with 109 solution of sodium polyphosphate for".‘}
minutes amounted to 101 mg/100g muscle.as P,Os The absorption was dependent on the concentra-
tion of treating solution rather than on the dipping time. The increase of phosphorus nbsorption‘
seemed to affect to reduction of drip.

Among the treating conditions, 10%, 5 minutes and 10%, 1 minute with sodium polyphosphate
appeared most effective ones on drip reduction. The effect of 5%, 5 minutes with the mixture of
sodium polyphosphate and sodium pyrophosphate did "not show so benefitable effect in refrozen
fillets.

Asa tendency, total solids, nitrogen, and DNA in the drip varied proportionally to the amount
of drip released. And the content of DNA was lower than the others. .
Treatment, at higher the concentration and longer the dipping time, resulted in the lower

cooking-weight-loss and the better quality on organoleptic test of thawed {illets.
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Table 1. Legend of fillet treatments

‘No. of Treatment solutions

sample Concentration Dipping time pH
1. Control(Untreated) - - -
2. Sodium polyphosphate 109 1 min, 8.5
3. Sodium polyphosphate 109 5 min. 8.5
4. Sodium polyphosphate 5% 5 min, 8.2
5. Sodium polyphosphate 5% 5 min, 8.2
6. Sodium polyphosphate
’ Sodium pyrophosphate (1:1, w/w) 5% 1 min, 9.0
7. (Sodium polyphosphate )
Sodium pyrophosphate (1:1, w/w) 5% 5 min. 9.0
8. (Sodium polyphosphate .
Sodium pyrophosphate  (1:1, w/w) 19 1 min, 8.6
9. (Sodium polyphosphate ) ‘
Sedium pyrophosphate (1:1, w/w) 144 5 min, 8.6
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Table 2. The contents of phosphorus in Alaska pollack fillets treated with condensed

phosphates.

Total phosphorus’

No. of sample (mg/100g tissue)

Phosphorus uptakes
(mg/100g tissue)

. Phosphorus |
uptakes as P,Oyq
(mg/100g tissue)

27.50
51.20
3175
47. 05
51. 00
47.55
49, 50
30. 40
30.50

N RN R S

23.70 54, 28,

44,25 101. 34
19.55 44.77
23.50 53, 82
20. 05 45, 92
22. 00 50.38
2.9 6.78
2. 00 6. 87

* Number of sample in table indicate same as-in Table 1.
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Table 3. Effect of prefreezing treatmenis with econdensed phosphates on the amounts -
of thaw-drip released from refrozen Alaska pollack fillels .

No. of Free drip Expressible drip Total drip 95 in total pH of
sample (2/100g tissue) (g/100g tissue) (#7/ (00 tiseuc) drip basis drip
of control

1 9.89 6. 96 16. 35 100. 00 6.8
2 1.92 4,64 6. 46 38, 34 6.7
3 0.30 2. 04 2.34 13.89 7.0
4 4.49 8. 61 13.55 80. 42 6.8
5 5.13 4,40 9. 53 h6. 56 6.9
6 6. 22 0. 58 11,80 70.03 6.9
7 4. 80 4. 80 9. 60 56. 97 7.1
8 11.05 - 7.02 18, 07 107, 24 6.9
9 1036 7.50 17. 86 105. 96 6.9

* Number of samle in table indicate same as in Table 1.
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Fig. 2. Effects of condensed phosphates on
the amount of total drip released from
refrozen Alaska pollack fillets.
Number of sample in figure indicate

same as in Table 1,
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Table 4. Amounts of first thaw-drip and -
increasing weight of fillet by
dipping treatment.

No. of First drip Increasing weight by
sample (g/1008) dxppmg treatment
(%wet wt.)

1 5.0 -

2 4.5 0.5

3 4.9 0.5

4 5.0 0.7

5 5.4 0.8

6 50 0.9

7 6.9 0.8

3 4.3 1.0

9 4.7 1.2
*

Number of sample in table indicate
same as in Table 1.
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Fig. 4. Effects of condensed phosphates on the
amount of total solid released from
refrozen Alaska pollack fillets.

Number of sample in figure indicate
same as in Tahle 1.
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Fig. 5. Effects of condensed phosphates on
: the ameunt of total nitrogen released
from refrozen Alaska pollack fillets.
Numder of sample in figure indicate
same as in Table 1,
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Fig.6. Elfccts of condensed phosphates on the
amount of DNA released {rom refrozen
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Number of sample in figure
same as in Table 1.
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Table 5. Results of organoleptic test of thawed Alaska pollack fillets -

Color Texture
No. of sample
A B C Total A B C Total
1 2 1 1 4 1 1 1 3
2 3 3 3 9 3 2 3 8
3 3 2 3 8 3 3 3 9
4 2 2 2 6 2 2 2 6
5 2 2 3 7 2 3 2 7
6 1 3 2 5 2 1 2 5
7 2 2 3 8 3 2 2 7
8 2 2 1 5 1 2 1 4
9 1 1 2 4 2 1 1 4

* Good: 3, Average:2, Poor: |

*# Number of sample in table indicate same as in Table 1.
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Fig. 7. Effects of condensed phosphates on the
cooking-weight-loss of refrozen Alaska
pollack fillets.

Number of sample in figure indicate
samc as in Table 1.

{{: Heat-weight-loss, F: Frying-weight-

I\(I)ifnber pf sample in figure indicate

same as in Table 1.
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