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Abstract

In order to develop a new type of natural seasoning material combining fish meat with seaweed, a processing
method of the mixture of enzyme treated mackerel meat and Laminaria powder was studied. Mackerel meat
previously boiled and deboned was treated with proteolytic enzyme to enhance taste of meat by proper hy-
drolysis. The enzyme-treated meat was dried at 100+2°C for 4 hrs, and finally mixed with kelp power,
moistened in advance, plus binding agents (0.02% calcium carbonate) to aid the formation of pellets by ex-
trusion. Boiled mackerel meat of enzyme treated (0.03% Protease-A) at 50°C for 90 min was adequate to
result an increase in 6 times of total free amino acid content and about 10% increase of taste-enhancing am-

ino acids such as glutamic acid, glycine, arginine, lysine.
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Raw mackerel
Dressing and washing
Boiling (15 min at 100°C)
Bedoning and skinning
Enzyme treatment

Drying meat

Mixture of dried meat and Laminaria powder

[ I
Added with Added with
Na-alginate Na-alginate (0.08%)
(0.08%) and CaCO; (0.02%)
Extruding Extruding Extruding
Drying Drying Drying
Product A Product B Product C

Fig. 1. Preparation procedure for the three types of
sample with dried enzyme treated mackerel meat and
Laminaria powder.
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Table 1. Proximate composition of Laminaria and
mackerel

Laminaria Mackerel
Compositions
Raw Dried Raw Boiled
Moisture (%) 82.2 8.2 63.3 59.8
Protein (%N X 6.25) 1.6 6.2 16.5 29.9
Lipid (%) 0.9 4.4 18.5 8.6
Ash (%) 6.0 32.8 1.7 1.6

Carbohydrate (%) 9.0 483
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Fig. 2. Changes of amino nitrogen of boiled mackerel
meat by the level of enzyme concentration. [ —{J: Pa-
pain, H—M: Bromelain, A—A\: Protease-A.
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Fig. 3. Changes of amino nitrogen of boiled mackerel
meat according to enzyme treatment time. [1—{: Pa-
pain, —M: Bromelain, A—A\: Protease-A.
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Fig. 4. Decrease in water content of boiled and en-
zyme treated mackerel meat according to drying time.
00— 60°C, m—m: 80°C, A—A: 100°C, A—A:
120°C.

Table 2. Extent of browning in boiled and enzyme-
treated mackerel meat according to drying conditions

Drying Browning index

Temp (°C) Time (hr) (O.D. at 440 nm)
60 20 257
80 10 1.7
100 4 125
120 35 12
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o] AL histidine, lysine, threonine, leucine, arginine
So] 24 efrliiloz WA oF 62%F |3l

Table 3. Composition of free amino acid of raw, boil-
ed and enzyme-treated mackerel, Laminaria powder

and product C (mg/100 g, wet basis)
Amino  ,» g c D E F
acid

Tar 212 254 19.8 17.4 13.2 33.5
Asp 244 1822 3598 103.0 1,6529 1,7024
Thr 535 4804 2589 71.2 953 5409
Ser  26.1 185.8 99.8 33.7 444 2126
Glu 761 2437 4695 102.8 2,243.0 2,345.7
Pro 164 1325 1214 89.6 824.0 9054
Gly 316 347 48.3 22.6 16.7 39.8
Ala 353 1833 1191 295 1514  330.2
Val 75 2108 44.0 76.4 134 2171
Met 207 2366 298.0 72.5 13.0  238.6
Ile 179 1676 1284 1045 224 1755
Leu 248 6139 41838 74.2 16.1 621.4
Tyr 122 87.2 37.7 23.6 13.7 90.3
Phe 165 2363 60.6 56.8 142 2408
His 392.0 7979 9007 660.9 189 8257
Lys 620 7547 3608 89.2 285 7718
Arg 135 4343 1501 1248 100.7 488.7

- Total 851.7 5,007.3 3,895.7 1,752.7 5,281.8 9780.4

YA: Boiled mackerel, B: Treated with protease-A, C: Treat-
ed with bromelain, D: Treated with papain, E: Laminaria
powder, F: Product C.
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A ool xAe oF 33.0%2 3}%|3}¢ir}. Bromelaini
2] 7+ histidine, glutamic acid, leucine, lysine, as-
partic acid o} T8 opv|Ale]gl L, Ffefolv|
4} 3,865.7 mg/100 g52] <F 64.5%% =A|5l, A
o] o}ol Ak oF 31.1%% 3}x]3}4it}. Papaini] €
T-& histidine, glutamic acid, leucine, lysine, aspartic
acid £o] 8 o}v| 4t o2 A A oF 52.7%F A
slodh. o]Ake]l Aol A protease-AX 277} E-fr-2
olul 2}l §Heko] 5,007.3 mg/100 g2 7MY & ¥ ot
ol ]2} glutamic acid, glycine, alanine, lysine, arginine
5] AulA olvlrat Fk= of 33.0%F AA34%
t}. a}z}A] protease-A7} papaine]i} bromelainol] H)3)
S<rsted, Mg Baehy A7

AN Ee 25 Bt

AN ES] EAHLE 93t 42 FE300E o
Z29) Fr(Ex)el B4R AAE ofgd 7
t} A, &40 ge e opAnpe} EAAE 35
"?F'o‘] ‘E‘%‘ﬂ’gi Z‘“}—ﬂ’ }“% A7]' 7]'10} igaj—’-(Asw=
0.305), thg-o] AE B2 (Ax%=0.295), AE Cr}
Bl 24 Bohch(Ax=0.277). &3, o]5 371X A4
E3} A Fell A gofsle AxEAE 52 FE3)o




chAlmlel mEel 4L

Table 4. Sensory evaluation data” of extracts of three
products and dried anchovy

Product Product Product Dried
A B C anchovy
Flavor 2.8 2.7 2.7 31
Taste 33 35 37 31
Overall acceptance ~ 3.8" 38" 45 33

o]-8g EvaA 2

"Numericals having same shoulder letter are not significantly
different in p<0.05. Score: 5=excellent, 4=good, 3=fair, 2=
poor, 1=very poor.
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