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Effect of potato starch on suitability for 3D printing in golden threadfin
bream (Nemipterus virgatus) surimi mixture preparation
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Abstract In this study, we investigated the physical properties,
color values of mixtures with starch from potato in preparing a
cartridge for 3D printing using golden threadfin bream
(Nemipterus virgatus) surimi as raw material. The results show
that the hardness and gumminess of the surimi mixture added
potato starch increased but cohesiveness decreased compared to
the negative control. This means that the starch makes surimi
stronger texture than the negative control. After 7 days of cold
storage at 4 °C, for unheated surimi, firmness is increased but
adhesiveness is decreased. And among physical properties of
surimi stored after heating, hardness and gumminess were
decreased compared to before storage. Lastly, after storage for 7
days, the hardness and gumminess of fried surimi decreased
compared to fried surimi before storage. As a result of sensory
evaluation, texture, elasticity scent of surimi stored after heating
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were decreased but overall favorability was similar. Compared to
the after storage, result of sensory evaluation of fried surimi, result
of the before storage showed no significant differences. From
these results, it is suggested that potato starch, which increases
overall physical strength and have little effect on preference, can
be used as an additive for golden threadfin bream surimi.

Keywords 3D printing - Golden threadfin bream -
evaluation - Surimi Potato starch
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Fig. 1 Typical force-distance curve in TPA analysis [25]. TPA, texture profile analysis
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Table 1 Texture values of surimi containing different concentration of
potato starch

Potato starch (wt%) Firmness Adhesiveness
0 897.70+25.62° -760.58+96.76*
1.0 961.78+26.18* -778.76+44.66*
2.0 865.90+40.77° -732.96+106.78*
3.0 864.63+28.00° -835.75£54.57*

Means in the same column (a-b) bearing different superscript in sample
are significantly different (p <0.05)
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Table 2 Changes in color value of heated surimi containing different concentration of potato starch during cold storage for 7 days

Storage time (day) Potato starch (wt%) L* a* b* AE

0 74.43+0.14" -0.10+0.10%° 2.46+0.117 24.21+0.147¢

0 1.0 72.7740.507 -0.09+0.344° 1.75+0.174¢ 26.14+0.497

2.0 73.74+0.36"° -0.05+0.1540 2.13+0.16*° 25.21+£0.344¢

3.0 73.44+0.227¢ 0.62+0.11%¢ 1.70£0.09% 25.44+0.214

0 74.62+0.18"* -1.2240.15% 2.50+0.16™ 24.20+0.177¢

; 1.0 73.104£0.334 -0.56+0.205 1.49+0.16™ 25.65+0.3352

2.0 73.96+0.22"° -0.19+0.15% 1.84+0.12°° 24.81+0.21%¢

3.0 73.53+0.45"¢ -0.28+0.19% 1.73+0.12%¢ 25.23+0.46"

Means in the same storage period (a-d) and different storage period (A-B) with different superscript letters are significantly different (p <0.05)

Table 3 Texture values of heated surimi containing different concentration of potato starch during cold storage for 7 days

Storagetime Potato starch Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Resilience
(day) (Wt%) (N/em?) N) (em?) (N/em?) (J/em®)

0 1955.8+158.34° -101.4£101.24*  1.1£0.34* 0.84£0.024*  1638.2+129.24° 1722.0£337.44"  0.47+0.01%°

0d 1.0 2302.94229.94  -159.8+74.0% 0.9+0.0% 0.82£0.02%*  1874.7£166.9" 1762.8£180.7"*  0.45+0.01*"
a

d 2.0 2129.84239.2"% _175.3+87.45% 0.9+£0.142 0.81+0.02%*  1731.8+175.1%° 1589.8+254.1*  0.40+0.01%°

3.0 2378.14£322.5%  -101.9+47.7% 0.9+£0.142 0.81+0.02%*  1931.4+250.7%* 1769.7£289.9%*  0.41+0.01%°

0 1899.9+136.14%  -117.6£77.2% 1.0£0.04° 0.84+0.014  1599.3£124.74% 1513.6+118.04*  0.48+0.014*

74 1.0 1902.1£351.34  -90.8+£73.4% 0.9+0.14 0.85+0.014*  1623.0+299.6"" 1503.7£344.8%*  0.49+0.01*
ays

Y 2.0 1936.2£192.6"*  -75.7+40.9" 1.0£0.0% 0.83£0.02%°  1608.3£128.6"* 1523.9£108.9"*  0.42+0.01*°

3.0 2229.3+301.3%* -61.9+£13.8 1.0£0.0% 0.82+0.02%  1826.9£218.4"* 1733.0£195.2"  0.43+0.01*"

Means in the same storage period (a-c) and different storage period (A-B) with different superscript letters are significantly different (» <0.05)
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Table 4 Texture values of fried surimi containing different concentration of potato starch during cold storage for 7 days

Storage time ~ Potato starch Hardnezss Adhesiveness Springi;less Cohesiveness Gumminzess Chewirzess
(day) (Wt%) (N/em?) N) (cm™) (N/em?) (J/em®)

0 421.39+£33.25%® 0.95+0.02/B2 0.95+0.022 326.31+49.24%  309.62+50.16M 0.45+0.018¢

0 1.0 396.91£116.54""  0.95£0.03* 0.86+0.06 339.56£101.454  323.15£104.394"  0.45+0.065

2.0 469.60+112.74%  0.93+£0.01"° 0.77+0.06" 357.05£73.90"  330.15+67.43*% 0.340.06"

3.0 615.55+230.32%*  0.93+0.03"¢ 0.70+0.15% 420.03£119.08%*  388.78+108.70**  0.41+0.08%%

0 248.74+86.9557 0.98+0.021 0.88+0.0358 219.22479.29%  214.00+75.275%2 0.5440.0242

1.0 253.37+60.895% 0.9440.021° 0.82+0.16* 212.96+79.5282 199.80+74.1252 0.56+0.03*

7 2.0 264.30+38.9982 0.94£0.02° 0.87+0.02* 231.51+38.14%  217.51+35.708 0.53+0.021%

3.0 256.20+58.7152 0.96+0.03A 0.87+0.024 223.68+52.555%  213.98+49.17% 0.54+0.017

Means in the same storage period (a-b) and different storage period (A-B) with different superscript letters are significantly different (p <0.05)

Color

Preference Smell

— A .
Sprmgmess \ g A FIShy smell
A
Hardness - Taste
Texture Abnormal taste
++# - Potato starch 0 wt% =& - Potato starch 1.0 wt% Potato starch 2.0 wt% === Potato starch 3.0 wt%

Fig. 2 Sensory evaluation of heated golden threadfin bream surimi. Values with different superscript within products are significantly different at
p <0.05
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Table 5 Sensory evaluation of heated surimi containing different concentration of potato starch during cold storage for 7 days

Storage time Potato starch . Abnormal ..

(day) (Wi%) Color Smell Fishy smell Taste taste Texture Hardness  Elasticity ~ Preference

0 524098 2.8+£1.174% 344206  3.6£1.36"  42+1.47% 524075 4.6£1.02°°  5.6+0.80%  4.0+1.67M

0d 1.0 5.440.80""  32+£1.17A"  3.6£1.62°"  4.4+1.20%  4.8+1.33%  5.4£120%  52+0.75°"  6.0£0.63"  4.4+1.20M

a

d 2.0 5.6+£0.80"°  3.6£1.20%  4.0+£1.79%  4.8+£1.60" 4.8+1.33% 5.0+1.10"* 4.6+£0.49"7 5.8+0.75% 4.44+0.80**

3.0 5.8+0.98"  42+1.17%  4.4+1.50**  5.0+0.89"% 5.6+0.80" 5.4+1.20% 5.6+0.80* 6.0+£0.63** 5.0+0.89"°

0 5.8+0.754  2,6+£0.80% 3.4+1.854 42+1.474%  50£1.414%  4.8+1.47%  50+0.00%* 52+1.724%  4.6+1.36

74 1.0 5.8+£0.75%4  2.6£1.02%  3.6£1.85% 4.4+1.62  52+1.47%  5.0+£0.89  5.0+0.63%  5.0£1.41%  4.8+1.17M
ays

Y 2.0 5.8+0.75%  3.8£0.98%  4.0£1.414* 444150 42+£0.75%  4.8+0.75% 424075  5.4+£1.02%  4.8+1.174

3.0 5.8+0.75%  3.6+£1.02%  4.8+1.72%"  4.4+1.50"* 4.8+£1.60" 5.0+1.26" 5.0+0.89%* 5.0+£1.26" 5.0+£1.67°

Means in the same storage period (A) and different storage period (a) with different superscript letters are significantly different (p <0.05)

Color

Preference

Springiness —A

Hardness

Texture

«+ @ Potato starch 0 wt% =& = Potato starch 1.0 wt%

Smell

Abnormal taste

Potato starch 2.0 wt%

Fishy smell

Taste

=== Potato starch 3.0 wt%

Fig. 3 Sensory evaluation of heated golden threadfin bream surimi during cold storage for 7 days. Values with different superscript within products are

significantly different at p <0.05
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