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Fig. 1.  Changes in NaCl Content of milkfish during
soaking processing.

O Dorsal muscle soaking in 5% NaCl solution

@ Ventral muscle soaking in 5% NaCl solution

[J Dorsal muscle soaking in 10% NaCl solution

M Ventral muscle soaking in 10% NaCl solution

A\ Dorsal muscle soaking in 20% NaCl solution

A Ventral muscle soaking in 20% NaCl solution
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Fig. 2. Changes in water activity of milkfish during
soaking processing.

O Dorsal muscle soaking in 5% NaCl solution

@ Ventral muscle soaking in 5% NaCl solution

[] Dorsal muscle soaking in 10% NaCl solution

B Ventral muscle soaking in 10% NaCl solution

A\ Dorsal muscle soaking in 20% NaCl solution

A Ventral muscle soaking in 20% NaCl solution
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Table 1. Composition of soaking solution for processed
milkfish (%).

Tan-kuei Wei-tseng
seasoned seasoned
Ingredients softened-bone softened-bone
milkfish” milkfish™
Tan-kuei 2
Ch’uan kung 0.5
Kan ts’ao 0.5
Salt 5
Wei-tseng 68
Sucrose 2
Rice wine 2 30
Water 90 30

* Raw milkfish : soaking solution = 1: 1 (w/w).

** Raw milkfish : soaking solution = 1 : 0.5 (w/w).
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Fig. 3. Changes in moisture content and water activity of
milkfish during processing.

O Moisture content of Tan-Kuei seasoned milfish

@ Water activity of Tan-Kuei seasoned milkfih

/\ Moisture content of Miso seasoned milkfish

AWater activity of Miso seasoned milkfish

Table 2. Composition of seasoning solution for processed
milkfish (%)

Tan-kuei Wei-tseng
seasoned seasoned
Ingredients softened-bone softened-bone
milkfish” milkfish”
Tan-kuei 2
Ch'uan kung 0.5
Salt 3 2
Wei-tseng 5
Sucrose 1
M.S.G 1 1
Wei-lin 5
Rice wine 2 2
Water 91.5 84

* Raw milkfish : seasoning solution = 1 : 1 (w/w)
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Raw milkfish
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Processing scheme for seasoned soften-bone

Fig. 4.
milkfish.
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Bone-soften effect during the retort processing in different preatment combinations of temperature and

Temperature 115 T

125 C

Time (min)* 30 40 50 60 70

"
S
S8
S

80 30 35 40

Bones +
Dorsal fin

Pectoral fin

Pelvic fin

Anal fin

Candal fin

Head

Vertebra

+

+ + + 4+ o+ o+ o+ o+
+ + + 4+ + + 4+ o+

* including ten minutes of warm-up.

** _: no effect; +: positive effect.
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Table 4. Effect of drying condition on sensory evaluations of seasoned softened-bone milkfish (n=19).

Sensory attributes

Sample code” Drying condition Color Aroma Flavor Texture Acceptability
Non-drying 7.473™ 7.152 7.372 7.163 7.262
A 65°C, 30 min 7.262 6.682 7.212 7.263 7.112
65°C, 60 min 7.052 7.008 6.892 7.214 7.114
Non-drying 6.952 7.372 7.054 6.842 7.114
B 65°C, 30 min 7.314 6.792 6.532 6.582 6.952
65°C, 60 min 7.102 6.792 6.742 6.632 7.002

*  A: Tan-kuei seasoned softened-bone milkfish; B: Wei-tseng seasoned softened-bone milkfish.
** Values in the same columnbut bearing unlike letters differead other significantly (P < 0.05).

Table 5. Comparison on quality of raw and seasoned softened-bone milkfish.

Sample APC Coliform Color pH AV POV
code” (CFU/R) (MPN) L a b
R 5.30x107 =2400 43.000™ 5500 0.33b 6.023 3518 5052
A 5.90x10" 0 56,172 9.433a 13,072 5.762 1.19b 5072
B 1.96x102 0 42.60P 11972 11.633 5.692 1.66P 237D

* R: Raw milkfish; A: Tan-kuei seasoned softened-bone milkfish; B: Wei-tseng seasoned
softened-bone milkfish
** Refer to the footnote in Table 4.

Table 6. Chemical composition of raw and seasoned softened-bone milkfish.

Sample Moisture Crude lipid  Crude protein Ash NaCl
code” (%) (%) (%) (%) (%)
R 68.563"" 11.43b 20.59b 2.282 0.06>
A 57.99P 13.34b 24.862 3.972 1.622
B 52.54C 16.292 26.082 3.622 1.302

* ** Refer to the footnote in Table 5.

Table 7. Changes in aerobic plate count (CFU/g) of sea- Table 8. Changes in acid values during storage of
soned softened-bone mitkfish during storage. seasoned softened-bone milkfish .
Sample code” A B Sample code” A B
Temp. 5C  -20C 5C 20T Temp. 5C 20T 5C  -20C
Time (month) Time (month)
0 59.0 59.0 195.7 1957 0 1.192% 1.19ab 1.6623 1.662
1 7.7 232.0 75.7 185.7 1 1.032 1.414 1.602 1.492b
2 163.0  400.0 60.0 1343 2 0822  0973b 1152 q00b
3 6.3 3.0 45 110 3 0852 0770 1.442  104b
4 43 963 823 943 4 1052 078> 1142 0.92b
5 28.5 20.0 121.3 11.3 5 0.764 0.70b 1.294 1.324

6 19.5 147.7 212.0 273.0 6 0.852 1.342 1.414 0.91b

* Refer to the footnote in Table 4. *, ** Refer to the footnotes in Table 4.
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Table 9. Changes in peroxide value of seasoned softened-  Table 10. Changes in pH values during storage of
bone milkfish during storage. seasoned softened-bone milkfish .
Sample code” A B Sample code” A B
Temp. 5C -20C 5T 20T Temp. 5C -20C 5C -20C
Time (month) Time (month)
0 5072 5078 2.37¢  237¢ 0 5762 5768 5692 5692
1 3.07¢  2.46¢d  323b  2.40¢ 1 566D 5.58¢d 5560 555b
2 315¢  333bc 3878 307bc 2 5660  5650C 554D 555b
3 3.10¢ 1644 149d  131d 3 5670 5.65bC  5603b  556b
4 3.78bc  37gabc 4942 332b 4 5.7338b  574ab  559b 5 gpab
5 3.75b¢  363abc  379ab 4 492 5 550¢ 5524 5.40¢  5.39C
6 4.593b  4463b  3633b 4602 6 554 555¢d  544C  555b
* ** Refer to the footnote in Table 4. * *x Refer to the footnotes in Table 4.

Table 11. Changes in colors during storage of Tan-kuei seasoned softened-bone milkfish.

Temp. 5C -20C
Time (month) L a b L a b
0 56.17€*  9.432  13,073b 56.172 9348 13,073
1 59.133bc gopab  13.703b 57.132 9.372  11.702
2 59.833bc g g3b  q2.573b 58.902 7302 12.402
3 60.832  7.533b  12.30b 56.232 8.238  13.602
4 56.676C  7.333b 12.20b 57.603 7233 12.402
5 61.932 6500  14.002 57.072 7.202  11.772
6 62.502  7.073b  1330ab 56.602 7.902  13.032

* Refer to the footnotes in Table 4.

Table 12. Changes in colors during storage of Wei-tseng seasoned softened-bone milkfish.

Temp. 5C -20C
Time (month) L a b L a b
0 42.602" 11.972 11.632 42.602 11 .97ab 11.632
1 46.972 12,502 14.532 47.974 13.274 13.972
2 48.934 11.132 14,374 47.502 11 .27b 13.674
3 49.509 10.402 13.802 51.902 11 .83ab 13.432
4 49.354 11.452 15.052 45.602 12.30ab 13.374
5 48.409 12.232 15.302 46.402 11.20b 13.102
6 50.732 11.832 15.102 52.00° 11.40ab 15.202

* Refer 1o the footnote in Table 4.
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Optimization on the Processing Conditions and Quality Change of Seasoned
Softened-Bone Milkfish during Storage at 5°C and -20°C

Abstract

Tan-Kuei and Wei-Tseng seasoned softened-bone milkfish products were prepared by removing the head and
viscera, soaking in seasoning, retorting, and drying. The optimal conditions were: soaking at 5°C overnight,
retorting at 125°C for 50 min and drying at 65°C for 60 min. The aerobic plate count (APC) of fresh fish, Tan-
Kuei and Wei-Tseng seasoned products were 5.30 X 107, 5.90 X 101, and 1.96 X 102 CFU/g, respectively. The
coliform test of all products had negative results. During six months storage at 5°C and -20°C, no significant
changes in APC, pH, acid value, peroxide value and color of the vacuum-packed products were observed.
These data suggested that the vacuum-packed and seasoned softened-bone milkfish developed in the study was
stable when refrigerated and frozen.

Key words: Seasoned softened-bone milkfish, Processing condition, Shelflife
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