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Abstract

A dehydrating sheet comprises polymeric water absorber, which are packed in a semipermeable
cellophane film bag allowing selective permeation of water. This sheet dehydration is quite different
from conventional drying method such as sun drying, hot-air blast drying and cold air blast drying
in a sense that samples are dried without heat treatment. As a part of the studies to develope a
new processing method for effective utilization of dark muscle fishes, the preparation of a good quality
salted and semi-dried mackerel by the dehydrating sheet was attempted. The dehydration time for
preparation of a salted and semi-dried mackerels containing approximately equal moisture content
were revealed 180~510 min in conventional drying method and 90~160 min in this sheet dehydration,
respectively. The moisture and histamine contents of those salted and semi-dried mackerels were
59.4~62.4% and 2.5~3.6 mg/100g, respectively. The changes in peroxide value, fatty acid composition,
brown pigment formation, myofibrillar protein solubility and Ca-ATPase activity during processing
of the salted and semi-dried mackerel prepared by the sheet dehydration were more lower than
those of products prepared by conventional drying methods. Therefore, these result showed that the
quality of a salted and semi-dried mackerel prepared by the sheet dehydration was imperial to that
of those products by conventional drying method.
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Fig. 1. Diagram for drying by the dehydrating sheet
packed with high osmotic pressure resin
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Fig. 2. Changes of weight during dehydration of salted
mackerel by several drying methods
The meat weight percent was expressed as a relative
value (%), taking the weight before dehydration as 100
%. Product codes (A: m—M, B: @—@, C: ao—a, SA:
O—0, SE: O—O and SN: A—ax) are the same as exp-
lained in Table 1.
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Table 1. Drying conditions for processing of salted and
semi-dried mackerel

Products
A B C SA SE SN
Drying Sun  Hot-air Cold-air Cold Cold Cold
method blast  blast osmosisosmosis osmosis
Temp.(C) 30+3 45+1 25+1 5+1 5+1 5%1
Time(min) 210 180 510 90 160 120

Table 2. Proximate composition, salinity, pH, volatile basic nitrogen (VBN) and histamine content in salted and

semi-dried mackerel prepared by high osmotic pressure resin dehydration under cold condition (g/100g)
Raw Products*
material A B C SA SE SN
Moisture 70.2 60.4 61.2 61.7 59.8 62.4 594
Crude protein 21.2 26.3 276 28.0 281 27.8 27.1
Crude lipid 6.7 9.3 75 7.2 8.2 7.2 9.7
Crude ash 13 32 2.8 26 38 25 34
Salinity (g/100g)** 0.3 6.8 7.3 7.0 6.2 85 8.1
pH 593 6.20 6.24 597 5.92 6.03 5.96
VBN (mg/100g)** 47.0 75.3 78.3 65.7 55.8 574 51.3
Histamine (mg/100g) 15 2.5 34 35 3.0 2.5 3.6

*Product codes (A, B, C, SA, SE and SN) are the same as explained in Table 1
**Salinity and volatile basic nitrogen content are the values to dry basis
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Table 3. Peroxide value (POV), fatty acid composition and brown pigment in salted and semi-dried mackerel

prepared by high osmotic pressure resin dehydration under cold condition

Raw Products*
material A B C SA SE SN
POV (meq/kg) 4.6 345 24.7 214 114 12.1 9.8
14:0 44 47 47 33 4.2 4.6 45
15:0 0.5 0.3 0.9 0.4 0.5 0.7 0.5
16:0 17.9 19.5 216 19.3 19.1 18.2 184
17:0 0.6 0.7 1.0 0.8 0.2 0.8 0.7
18:0 4.3 5.6 4.7 4.6 46 4.3 4.6
20:0 0.3 0.1 0.2 0.2 0.5 0.3 0.2
22:0 2.6 29 2.2 3.0 2.7 2.8 24
Saturates 30.6 32.8 353 31.6 31.8 31.7 31.3
16:1 4.3 4.5 4.7 4.1 44 3.7 4.2
17:1 0.5 0.7 0.8 0.6 0.3 0.6 0.6
18:1 21.8 22.6 22.0 22.8 219 22.8 225
Fatty acids 20:1 5.1 4.6 6.3 6.0 52 5.5 52
(area %) 22:1 0.1 0.1 0.1 0.2 0.2 0.2 0.1
Monoenes 31.8 335 329 337 32.0 32.8 326
18:2 2.2 2.4 1.8 1.8 1.9 2.0 2.0
18:3 3.7 2.8 2.7 2.8 34 3.3 3.6
20:2 0.2 1.3 0.2 0.2 0.2 0.2 0.3
20:4 4.7 3.8 3.2 29 4.5 4.2 45
20:5 8.0 7.1 7.2 7.6 7.6 7.2 79
22:2 1.1 04 0.1 1.0 1.2 0.8 0.9
22:4 0.3 0.5 04 1.0 0.2 0.3 04
22:5 2.2 15 1.3 25 23 2.8 2.1
22:6 15.2 14.0 14.8 14.9 14.9 14.7 144
Polyenes 37.6 33.8 317 34.7 36.5 35.5 36.1
(20:5+ 22:6)/16:0 1.30 1.08 1.02 1.17 1.18 1.20 1.21
Brown pigment (0.D.) 0.31 1.01 0.87 0.57 0.33 0.38 0.40

*Product codes (A, B, C, SA, SE and SN) are the same as explained in Table 1
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Table 4. Salt soluble-N/Total-N and myofibrillar Ca-ATPase activity in salted and semi-dried mackerel prepared
by high osmotic pressure resin dehyration under cold condition

Raw Products
material A B C bA SE SN
Salt soluble-N/Total-N 0.825 0.576 0.523 0.591 0.773 .749 0.710
Ca-ATPase activity** 0.63 0.33 027 0.46 0.53 0.58 0.55

*Product codes (A, B, C, SA, SE and SN) are the same as explained in Table 1

**The unit of Ca-ATPase is ymol Pi/min-mg

Table 5. Texture profile analysis (TPA) and sensory evaluation of salted and semi-dried mackerel prepared by
high osmotic pressure resin dehydration under cold condition

A
TPA parameters Hardness(kg) 2.52
Cohesiveness 0.28
Sensory Color 2.1
evaluation** Flavor 2.2M
Texture 2.6

Produds
B C SA SE SN
3.37 2.31 2.15 2.31 2.05
0.31 0.21 0.19 0.15 0.18
2.9|;d 2.7t>d 3.413 2 9)) 449;1
2.8 2.9n 4.0¢ 3.9 4.6"
3.0 3.2 3.7 4.0¢ 4.3

*Product codes (A, B, C, SA, SE and SN) are the same as explained in Table 1

**5 scales: b; very good, 3; acceptable, 1; very poor

The same letters indicate no significant difference at the 5% level using Ducan's mutiple range test
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