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Effects of Setting on the Gelation Characteristics of Frozen Mackerel
Surimi Prepared by Alkaline Washing under Reduced Pressure
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Abstract

In this study, an attempt was made to obtain the optimum setting condition of frozen mackerel surimi prepared
from alkaline washing under atmospheric, 660 and 560 mmHg pressure. Mackerel surimi were incubated at 15,
25, 35 and 45°C for 2, 4, 6, 8 and 10 hr, respectively, followed by heating at 90°C for 25 min to be cooked gel.
The qualities of surimi gels were examined by analyzing the transglutaminase (TGase) activity, gel strength and
scanning electron microscopy (SEM). For the preparation of mackerel surimi gel, optimum condition of setting

was incubation at 35°C for 6 hr.
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Table 1. Effects of setting temperature and time on the
transglutaminase activity of mackerel surimi setting
gel prepared by alkaline washing under atmospheric

pressure (nmol/mg)
Setting time Setting temperature (°C)

(br) 15 25 35 45
2 2.517 2.253 3.253 1.593
4 2915 2.765 3.265 1.607
6 3.346 3.369 3.553 1.452
8 3.242 3.367 3.426 1.436
10 3.165 3.082 3.396 1.419
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Table 2. Effects of setting temperature and time on the
transglutaminase activity of mackerel surimi setting gel
prepared by alkaline washing under 660 mmHg pressure

(nmol/mg)
Setting temperature (°C)

Setting time

(hr) 15 25 35 45
2 2.623 2362 3421 1512
4 3.064 2.819 3.418  1.493
6 3.411 3.463 3623  1.482
8 3.402 3.415 3517 1461

10 2.685 3.416 3416 1421

Table 3. Effects of setting temperature and time on the
transghitaminase activity of mackerel surimi setting gel
prepared by alkaline washing under 560 mmHg pressure

(nmol/mg)
Setting time Setting temperature (°C)
(br) 15 25 35 45
2 2.543 2.655 3.828 1.399
4 2.990 2.726 3.824 1.684
6 3.530 3.531 3.932 1.517
8 3.455 3.455 3.844 1.470
10 2.527 3.227 3.820 1.419
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Fig. 1. Effects of setting temperature and time on the
gel strength of mackerel surimi setting gel prepared by
alkaline washing under atmospheric pressure. O—O:
15°C, @—®: 25°C, T—: 35°C, m—M: 45°C
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Fig. 2. Effects of setting temperature and time on the
gel strength of mackerel surimi setting gel prepared by
alkaline washing under 660 mmHg pressure. O—CO:
15°C, @—@: 25°C, [+ 35°C, m—M: 45°C
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Fig. 3. Effects of setting temperature and time on the
gel strength of mackerel surimi setting gel prepared by
alkaline washing under 560 mmHg pressure. O—O:
15°C, @—@: 25°C, [—{1: 35°C, m—m: 45°C
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Fig. 4. Effects of setting temperature and time on the
gel strength of mackerel surimi cooked gel heated at
90°C for 25 min, prepared by alkaline washing under
atmospheric pressure, O—O: 15°C, @—@: 25°C, [
35°C, m—Mm: 45°C
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Fig. 5. Effects of setting temperature and time on the
gel strength of mackerel surimi cooked gel heated at
90°C for 25 min, prepared by alkaline washing under
660 mmHg pressure. O—O: 15°C, @—@: 25°C, [—{0:
35°C, m—M: 45°C
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Fig. 6. Effects of setting temperature and time on the
gel strength of mackerel surimi cooked gel heated at
90°C for 25 min, prepared by alkaline washing under
560 mmHg pressure. O—O: 15°C, @—@: 25°C, O—{:
35°C, m—M: 45°C
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Fig. 7. Scanning electron micrographs (><10,0008) of mackerel surimi setting gels incubated at 35°C. A: mackerel
surimi setting gel incubated for 4 hr, B: mackerel surimi setting gel incubated for 6 hr, C: mackerel surimi setting gel
incubated for 8 hr, D: mackerel surimi setting gel incubated for 10 hr.
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