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In this study, the possibility of use as a cartridge for 3D printing was confirmed by adding calcium to the alginic acid-
added surimi mixture. The Alaska pollack Gadus chalcogrammus surimi added with alginic acid was immersed in
a calcium solution (1 M calcium carbonate, 1 M calcium chloride, 1 M calcium sulfate, and 0.1 M calcium lactate)
to evaluate the physical properties, color differences, and sensory properties of Alaska pollack surimi according to
calcium types. As the results, in the case of surimi paste to which 1 M calcium carbonate was added, physical proper-
ties were weaker than that of 1 M calcium chloride, but gelation was appropriate and sensory properties was excel-
lent. Addition of 1 M calcium chloride has the best physical properties, but it has a problem of bitter taste. With the
addition of 1 M calcium sulfate, it has low solubility and poor physical properties as well as poor elasticity and bad
taste. Addition of 0.1 M calcium lactate has weak physical properties but good sensory properties. From these results,
1 M calcium chloride has the best physical properties, but there is a decisive problem in sensory properties, so 1 M

calcium carbonate is most suitable for commercial use.
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Fig 1. Typical force-distance curve in TPA test (Lee and Yoo,
2000). TPA, texture profile analysis.
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Table 1. Changes in color value of alginic acid-added Alaska pollack Gadus chalcogrammus surimi mixture by treatment of calcium

Treatments L* b* AE

Control 71.53£0.29% 0.55+0.32°¢ 3.83+0.25% 21.94+0.27¢2
CaCO, (1 M) 71.50£0.73% 0.88+0.32° 3.8440.23% 21.93+0.742
CaCl,(1 M) 71.2241.92° 1.61+1.29° 3.1840.58° 22.19+1.96°
CaSO, (1 M) 71.9640.232 0.26+0.21° 3.9140.142 21.48+0.222
CH,,0.Ca-5H,0 (0.1 M) 71.68+0.34% 0.63+0.14> 3.65+0.13° 21.70+0.342

L*, Lightness; a*, redness; b*, yellowness; AE, color difference. Means in the same row (a-c) bearing different superscript in sample are

significantly different (P<0.05).
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Fig 2. Change in sensory evaluation of alginic acid-added Alaska pollack Gadus chalcogrammus surimi mixture by treatment of calcium.
Values with different character (A-B) within same item are significantly different at P<0.05.
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Table 2. Changes in texture of alginic acid-added Alaska pollack Gadus chalcogrammus surimi mixture by treatment of calcium

Treatments Hardness Adhesiveness  springiness Cohesiveness ~ Gumminess Chewiness  Resilience
Control 1078.55+118.78° -486.65:64.20° 0.92:0.08% 0.74:0.03° 793.6762.28° 729.21105.62° 0.29+0.02°
CaCo,(1M)  132047+102.92° -520.18:30.91° 0.95:0.01° 071:0.02° 937.9948344> 888.09485.95° 0.2740.01¢
CaCl, (1 M) 2633.78+121.34° -12554:80.61° 0.85:0.04° 0.70:0.07° 184222417451 1562.76+173.58°0.29+0.032
CaSO,(1M)  1105.39:49.31° -351.19+49.31° 09:0.082° 0.68:0.03" 753.83£49.54° 676.36451.09° 0.2840.03"
(C(f'm‘))eca SH,0 1235.00470.66° -370.58+140.68° 0.94:0.01° 0.68:0.07° 836.47+83.81> 783.99+82.20% 0.27+0.03°

Means in the same row (a-c) bearing different superscript in sample are significantly different (P<0.05).
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