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Manufacture of Marine Beef from Horse Mackerels
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Processmg conditions for the manufacture of marine beef (meat-textured fish
protein concentrate) from Decatterus lajang BLEEKER, Decafterus maruadsi (TEM-
MINCK & SCHLEGEL), Decatterus russelli RUPP are summarized as follows: '

1. Extraction Temperature of alcohol affects the extraction rate of lipid, the higher
the temperature is, the more the lipid extracted. There is no difference in rehy-
dration capacity between 20°C and 50°C but the rate is poor when the temperature
reached 80°C, the propér temperature of alcohol is thought to be ‘around 50°C

2.The grinding time for fish meat (10 mins. 20 mins. 30 mins.) does not affect both
to the extraction rate of lipid and the rehydration capacity, but in order to scatter
the salt and sodium bicarbonate smoothly in fish paste, grinding process takes at
least 20 mins. ‘

3.During rehydration process, pH values of soaking solution increased gradually. The
increasing rate of rehydration capacity begin to slow-down when pH value of soa-
king solution begin to decrease after 24 hrs. '

4. percentage of salt in fish paste. ( 0%. 1%. 2%) has no significant effect on the
rehydration capacity, nevertheless, with 1 % or more of salt, fish meat become a

_ state of paste easily and sodium bicarbonate were scattered more evenly.

5. The effect of pH-value is important in the process. Higher pH value results in
larger rehydration capacities, especially ‘with the addition of sodium bicarbonate:
6. Although extraction time of alcohol does not affect the rehydration capacity, it

does affect the extraction rate of lipid.
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Table 1. Chemical composition of raw material * * (Decapterus russeli)

Moisture  Crude protein Cgude lipid Ash

(88. 21)*2 (5.30)%2  (6.40)%?
76.00% 22.90% 1.40 1.66
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*]. Average fork length=25.4cm
Average bady weight=259.5g -
%2, Values in blankets are % based on solid.

Table 2. Relationship between extraction temperature of alcohol and the quality of
marine beef.

Temperature Time Moistufe . Crude protein. (‘i{;&e sAsh Yield*?
O gmrsy @R ) @) W (%)
(97.15) - (0.96) (1.89)
20 2 15.38 80.55 0-80 1.57 21.8
(97.89) €0.74) a.2n
50 2 15.69 83. 46 0.63 1.17 23.0
(97.93) €0.40) (L6, g g

80 2 15.38 786,00 0.35 14777

*] Values in blankets are % based on solid

*2 Base on nitrogen.

Table 3.. Relation between extraction temperaure of alcohol and the
rehydration capacity with various rehydratjon * times

Rehydration times 2 hrs 4 hrs 24 hrs,

20°C 1.96 2.22 2.52

50 . . 1.98 2.25 2.48
80 1.96 2.18 2:33

* Rehydration samples are locatedinto 5 °C+£0.3°C
incubator with 5 times of dist: water.
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Table 4. Chemical composition of raw materjal*

' ’ (Decapterus maruadsi)
Moisture Crude protein  Crude lipid Ash
% - % % %
74.74 23.35 2.24 1.32

* Average fork length=23.4cm

Average bady weight=140.9g-

Table 5. Relationship between grind time and the quality of marine beef.

*1 *: ,
Grind time - Extraction time Moistue Crude protein Crude lipid Ash
(mins) (hrs) (%) (%) (%) (%)
(97.26) + (0.20) (2.55)
10 i 16. 32 '
- 79. 09 0.16 2.07
(97.29) (0.18) 2.53)
10 2. 16.16 . -
: 76. 56 0.14 1.99
. ! (97.32) (0.18) (2.49)
20 1 19,58 )
77.36 0.15 1.98
. . (97.23) (0.15) (2.62)
20 2 17.59
1 77.82 0.12 2,10 -
4 97.10) (0.20) Q.70
30 1 17.20
: 76.35 0.16 2.12
(97.16) 0.17) (2.68)
30 2 - 17.26
76.51™ 0.13 2.11

*] Extracted by 50°C alcohol.
*2 Crude protein=Total N x6.25.

*3 Values'in blankets are % based on solid,
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Table €. Relation between grind time and the rehydration capacity with various
rehydration times.

Grind time Em{ﬁg;}ﬁ“ Rehydration capactry *2
(mins) (hrs) 1hr 2hrs 3hrs 4hrs 1day 2days 3days d4days
(7.90) (&.14) (8.37) (8.49) (8.35) (8.33) (&.15) (7.87
10 1 2.14° 2.49° 2,78 2,91 227 235 3.38) (3.41)
_ (7.93) (2.18) (2.41) -(8,54) (8.59) (8.35) (£.22) (7.75
10 2 2,117 2,47 2.77 2.88° 2,19 2,27 3.33) 3.30)
(7.96) (&.17) (8.44) (8.55) (8.66) (R&37) (&.20) (7.93
20 1 2.15 2.48° 2.77° 2.94 2.26 2.38 3.42’) (3.42)
20 9 (8.00) (817) (8.44) (R.57) (8.63) (8.58) (8.29) (8. 08)
2.07 92.44 2,69 2.83 2,10 220 3.22 3,19
30 1 (7.94) (8.15) (2.34) (8.55) (8.58) (&.50) (8.02) (7.60)
: 2.07 2.44 2,67 2.8 2,17 3.25 2,29 231
30 9 (2.06) (8.23) (8.42) (&54) (8.53) (8.42) (R.24) (.09

2,08 2,48 2,72 2.83 312 321 325 327

* 1 Extracted by 50°C alcohol.
* : Rehydration capacity=weight of dried MB/weiqht of rehydrated MB.
* 3 Values in blankets are pH value of discarded liquid after rehydration,

Table 7. Relation between grind time and the rehydration capacity with various
rehydration times when 'using the same liquid *® until finished.,

Grind time g ysction tir:; . Rehydration capacity *2

- (mins) (hrs) . 1 hr 2hrs 3hrs 4 hrs 5 hrs  24hrs
10 1 2,02 2.30 2.35 2.37 2.42 2.48

10 2 2.09 2.34 2,33 - 2.4 2.45 2,49

20 1 2.07 2.28 2.33 2.43 2.44 2,46

20 . 2 9.16  2.31  2.39 246 2,47  2.52

- 30 1 2.06 2.22 2.29 —2:37 2.38 2.41

30 2 2,08  2.32 231 239 2,40  2.44

%1 %2 Game as table €. '
* * 200g of dried MB immersed in 1 ,000ml of dist. H.O, then weighing after,
' filtrated by nylon net for 10 mins, We used the former filtrating liquid
-again after welghmg (in the other tables, we discard the filtrating liquid,
and use new dist; H:0 after weighing).
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Table & Relation between concentration of salt and the rehydration capacity with
" various rehydration times,

Concentration Extraction Rehydration capacity *
of salt time *!

(%). (hrs) l1hr 2hrs 3 hrs 4 hrs 1 day 2days 3days 4days
0 9 (7.84) (8.02) (&, 12) R.24) (8.39) (8.22) (7.97) (.73

2.08 2.55 2.94 2,10 3,57 367 3.74 375
1 2 (7.76) (8.03) (8, 29) (8 43) (8, 52) &.38) (7.97) (7.76)

2,03 2.47 2.8 3.5 3.9 3.64 3.69

2 2 (7.70) (7.99) (8 30) (& 51) (8 52) (8 46) (8 27y (7.91

2.15 2.65 306 332 .91 3,91

* 1.* 2 Same as table 6.

* 3 Values in blankets are pH value of discarded liquid after rehydration.
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Table 10. Relationship bet

Table 9, Chemical composition of raw material

(Decatterus lajang BLEEKER).

Moisture Crude protein Crude lipid Ash

(%) (%) (%) (%)
(80,97) - (12.95) (6.08)

74,56 ‘ '
20, 89 3.34 1.57

* Values in blankets are % based on solid.

quality of marine beef.
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ween the concentration of sodium bicarbonate and the

Concentratration Extraction

of NaHCO; *! time ** Moisture Crude protein Crude lipid Ash Yield*s
(%) (hes) (B OB o W
0 0.5 11.34 85.70 1.58 1.43 (g.l 1%)
0 1.0 11.63 86.16 0.81 1.41 (g-l 01(3))
0 1.5 1.40  86.78 0.39 140 %
0 2.0 .38 87.10 0.20 1 20 GO
0.5 0.5  1L70  84.9 1.52 1e0 649
0.5 1.0 1L17  86.23 0.74 1e7 €A

0.5 T 15 145 86.65 0.33 156 - G -
0.5 2.0 11.68  86.61 0.18 161 &5
1 0.5 11.39 85.09 149 2.06 ’(gé%) '
1 10 1L26 86,04 0.74 198 659
1 1.5 1147  86.28 0.31 1oz &8P
1 2.0 11,52 86.49 0.15 1.94 Cg‘é?fls)

* 1 Concentration of NaHCO; in fish paste after grinding.
* 9 Extracted by 50°C alcohol.

# 3 Base on nitrogers

# 4 Values in blankets are the production yields based on weight;
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Table 11. Relation between the concentration of sodium bicarbonate and
the.rehydration capacity with various rehydration times,

. Concentration Extraction Rehydration capacity #*
of NaHCO;, *! time **
(%) (hrs) 1 hr 2 hrs 3 hrs 4 hrs 24hrs
0 0.5 1.59 1.63 1.70 1.81 1.93
0 1.0 1.62 1.65 1.72 1.80 1.94
0 1.5 1.62 1.66 1.71 1.79 1.91
0 2.0 1.64 1.69 - 1.74 1.84 1.95
0.5 0.5 2,22 2.57 2.80 3,06 2,55
0.5 1.0 2.26 2.60 2.85 3,10 3.57
0.5 1.5 2,20 2,56 2,84 2,06 2,61
0.5 2.0 2,28 2.61 2.86 3.02 2,54
1 0.5 2.61 2,09 345 2,90 - 4.30
1 1.0 2.86 2,11 2,56 2,99 4.36
1 1.5 2.83 2,10 2,58 2,95 4,38
1 2.0 2.88 2,03 3,57 2,92 4.31 .

% 3, * 2 Same as table 10.
4 3 Same as table 6.
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