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Quality Change in Precooked Sardine during Frozen Storage
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Quality changes of the precooked frozen sardine (Sardinops melanosticta) during frozen storage
were investigated by measuring extractable protein, expressible drip, available lysine and lipid
oxidation as peroxide value.

Fresh sardine was dressed, washed in chilled water, cooked in boiling water to have 55°C and
70°C at the center of the body, frozen at —40°C, and finally stored at —20°C for 84 days. The
quality factor mentioned above were determined in both ordinary and dark muscle at 14 day
intervals through the period of storage.

When cooked at 70°C, the changes in expressible drip were less than that of raw and the one
cooked at 55°C. In observation of the extractability of muscle protein, no great change in extr-
actable sarcoplasmic protein was observed, the extractable myofibrillar protein, however, showed
a tendency to decrease during the period of frozen storage, accompanying the increase of the
alkali-soluble protein. That was more excessive in ordinary muscle than dark muscle. Lipid
oxidation of dark muscle was faster than that of ordinary muscle. Acid value was not changed,
and peroxide value of the samples cooked at 70°C and 55°C was higher than that of raw at the
early stage of the storage, after 40—50 day storage, it became lower than that of raw muscle.
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Table 1. Chemical composition of sardine

] Mois- Crude Crude
Cooking Muscle 3 protein fat Ash

condtion type % Ly 9 (%)

Raw  Ordinary 71.46 19.86 7.36 1.32

Dark 64.26 21.72 12.51 .51
100°C  Ordinary 69.56 21.85 7.19 1.40
Smin.  park 63.32 22.40 12.73 1.55
100°C  Ordinary 68.47 21.60 7.42 1.45
8min.  park 62.01 23.47

12.47 1.59
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Table 2. Changes in expressible drip of raw and precooked sardine during the storage

at —20°C

Storage Raw Muscle cooked at Muscle cooked at

time 100°C, 5min. 100°C, 8min.
(days) ordinary dark ordinary dark ordinary dark
0 21.45 21.54 18.97 20.24 15.72 15.50
14 22.53 23.27 19.60 21.09 15.76 15.88
28 25.51 23.80 20. 37 21.22 16.08 15.72
42 27.01 24.14 20.58 21.87 16.30 16.14
56 17.71 24.36 21.10 21.88 17.10 16.44
70 19.39 25.75 20.90 22.06 17.24 16.49
84 29.59 26.28 22.37 22.47 17.32 16.60

Table 3. Changes in volatile basic nitrogen of sardine during the storage at —20°C

(mg/1008)

Storage Raw Muscle ocooked_ at Muscle cooked at
time 100°C, 5min. 100°C, 8min.

(days) ordinary dark “ordinary dark ordinary dark

0 11.50 11.37 12.01 10.12 11.33 9.17

14 15.17 13.21 12.34 11,18 12.15 10.49

28 16.28 13.53 12.75 11.95 13.22 10.93

42 16. 46 13.92 13.43 11.99 13.71 11.18

56 16.49 14.05 14.01 12.36 13.95 11.52

70 16. 87 15.35 14.92 12.55 14.36 12.69

84 17.32 16.35 15.52 13.34 14.57 12.90
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Table 4. Protein composition of sardine

(mg/g wet muscle)

: Protein N

Cooking Muscle . . . - .
ordinary 6.7824 8. 5906 14.2779 3.4086 0.5380
Raw (31.04) (53.25) (12.71) (2.01)
dark 4.5810 5.4797 10. 8730 5.9419 1.2081
(23.31) (46.26) (25.28) (5.41)
ordinary 3.9338 7.1431 3. 8667 18. 8887 0.7017
100°C, (23.42) (12.35) (61.93) (2.30)
5min. dark 3.1827 5.5767 3.2953 17.9221 1.2774
(21.65) (12.80) (69.59) (4.96)
ordinary 3.5289 6. 1561 1. 1240 22.6908 0.6272
100°C, (20.12) (3.67) (74.16) (2.05)
8min. dark 3.1215 4.4217 2.1856 21.6025 1.5694
(14.85) (7.34) (72.54) (5.27)
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Fig.1. Changes in extractable proteins and alk-
ali-soluble protein of ordinary muscle of
raw sardine during the storage at —20°C.
(ETP: extractable total protein, SP: sar-
coplasmic protein, Mf: myofibrillar protein,
Al. sol: alkali-soluble protein)
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Fig.2. Changes in extractable proteins and alk-

ali-soluble protein of dark muscle of raw
sardine during the storage at -20°C. (ETP :
extractable total protein, SP:sarcoplasmic

protein, Mf: myofibrillar protein, Al. sol:
alkali-soluble protein)
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Fig.3. Changes in extractable proteins and Fig.4. Changes in extractable proteins and alkali-
alkali-soluble protein of ordinary mu- soluble protein of dark muscle of cooked
scl of cooked sardine (100°C, 5min) sardine (100°C, 5min) during the storage at
during the storage at —20°C. —20°C.

(ETP: extractable total protein, SP: (ETP: extractable total protein, SP: sarc-
sarcoplasmic protein, Mf: myofibrillar oplasmic protein, Mf: myofibrillar protein,
protein, Al. sol: alkali-soluble protein) Al. sol: alkali-soluble protein)
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Fig.5. Changes in extractable proteins and Fig.6. Changes in extractable proteins and alkali-

soluble protein of dark muscle of cooked

alkali-soluble protein of ordinary s
sardine (100°C, 8min) during the storage

muscle of cooked sardine (100°C,

8min) during the storage at —20°C. at —20°C.

(ETP: extractable total protein, SP: (ETP: extractable total protein, SP: sarco-
sarcoplasmic protein, Mf: myofibrillar plasmic protein, Mf{: myofibrillar protein,
protein, Al. sol: alkali-soluble protein) Al. sol: alkali-soluble protein)
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Table 5. Amount of available lysine of
sardine before and after cooking
(mg/100g solid)

Muscle cooked Muscle cooked

Muscle Raw

type at 100°C, 5min. at 100°C, 8min.
Ordinary 16, 814.22 16,134.20 15,927.71
Dark 9,814.74 9,817.71 8,524.75

4 83.49%, 84.0%, 90.5%2 Jebyir).

Table 6. Retention of available lysine in raw and cooked sardine during the storage at

—20°C (%)
Storage Raw Muscle cooked at Muscle cooked at
time 100°C, 5min. 100°C, 8min.
(days) ordinary dark dinary dark ordinary park
0 100 100 100 100 100 100
14 92. 48 93.47 97.81 96. 62 98, 47 99. 07
28 87.15 91.39 96.02 93.62 98. 47 95.51
42 85.91 88.73 95. 69 91.42 95.99 93.55
56 87.12 87.82 92.17 91.35 92, 87 93.30
70 80.01 83.64 82.85 92. 20 90.70 92.84
84 80.50 84.03 83.46 84.43 85.49 90.51

Table 7. Variation of acid value in raw and cooked sardine during the storage at —20°C

Storage

Muscle cooked at

Mauscle cooked at

time Raw 100°C, 5min. 100°C, 8min.
(days) ordinary dark ordinary dark ordinary dark
¢ 4.35 5.70 6.75 8.10 7.60 8.65
14 6.03 7.66 7.93 8.30 7.87 8.43
28 7.19 8.15 8.35 8.56 8.08 9.04
42 8.09 8.84 9.52 8.69 8.30 8.69
56 8.42 9.01 9.64 8.57 8.23 9.25
70 8.61 10.03 10.04 8.95 8.26 9.85
84 9.89 10. 09 10°16 9.08 9.26 9.35
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Fig.7 Changes in POV of raw and cooked
ordinary muscle during the storage
at —20°C.
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Fig.8. Changes in POV of raw and cooked dark
muscle during the storage at —20°C.
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