Journal of Life Science 2023 Vol. 33. No. 5. 391~396

ISSN (Online) 2287-3406
DOl : https://doi.org/10.5352/JLS.2023.33.5.391

Effect of Adding Milk on Compatibility with 3D Printing in the Preparation of a

Surimi Mixture

Yoo-Seok Kang1, Hye-ji Hwang1, Ye-Lin Park1, Hyeon-Su Han1,
, Su-Hyeong Kim', Ka-Eun Woo1,

Ye-Hui Choi’

Jeong-Cheol Park1, Hun-Seo Seo1,

So-Mi Jeongz, Ga-Hye lee? and Dong-Hyun Ahn'*

]Department of Food Science & Technology/Institute of Food Science, Pukyong National University, Busan 48513, Korea
*Institute of Fisheries Sciences, Pukyong National University, Busan 46041, Korea

Received October 31, 2022 /Revised May 10, 2023 /Accepted May 17, 2023

Milk is an emulsion, improving texture of surimi mixture and able to suppress off flavors and abnormal
tastes. Therefore, this study aimed to identify the effective properties of milk in the preparation of
a surimi mixture for 3D printing. The sensory and physical properties of surimi mixtures containing
0%, 20 wt%, and 40 wt% milk were evaluated, where the unheated surimi mixture with added milk
demonstrated increased firmness and adhesiveness compared to the negative control group. In addition,
the hardness, adhesiveness, gumminess, and chewiness of the mixture containing 40% milk were high-
est, but springiness, cohesiveness, and resilience were lowest. In the sensory evaluation, as the amount
of milk increased, a fishy smell, abnormal taste and texture improved, hardness and preference increased
as well. From these results, it was confirmed that a surimi mixture can be prepared with milk to
improve its physical and sensory properties for 3D printing when compared to the negative control
mixture. In particular, it was revealed that the physical properties and preference of the surimi mixture

are best when prepared with 40% milk.
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2 AFd AHEE FEvle SAE A AEE(Golden
threadfin bream (Nemipterus virgatus))2-= JS international
(Busan, Korea)o| Al T3 & AmeE v & 30C

o]3}2] 54 3 (Togliere tensione Prima, larpsrl Co., Genova,

Italy)oll Al A8t s 53te] APl A&t

AR &4
T4 AR T AngE FEnE oF 4C WAnd A
3|53 ¥ Silent cutter (ST11, ADE Co., Hamburg, Ger-
many)°ll 2o 4% & £ 45 I8 +7E 4 &
o] GrAl(Ice water 40%, Ice water 20%+Milk 20%, Milk
40%) A71stdeh ol UM £ Ford =5 9 B
et ARSI oM, Park et al. [21]9] ATolA =9 A
7F mlgo] 40%% Wl HH 202 AR o] 9-F<f H7t
= 29 HIVIE tAStE Ao o]FoFyon, B9
7MEFE 20 A FEve A g4 AAd & dFS
A o

Z MY} olF AF(HIF4AF, Ansan, Korea)
1.2% (wiw), 2 B(CIA L A 26, Seoul, Korea) 1.5% (w/w),
Q14FE (EMSC, Kyeongnam, Korea) 0.5% (w/w)S 22
H7bstel £33 %, #=327](DICK 15LB, DICK Co.,
Hamburg, Germany)°ll 3717} F4=A &EE FYv&
2D 124 mesh?] 37| 2 &3}3F3L PVDC casing®l] 53
3}l Sealing machine (PACKNER HR-PS2, MAX Co.,
Tokyo, Japan)< ©]-&3te] A&stHth 318 v &
dEE= 718 S YA @1 vl Ve SR AdS
st 7+ elv| o] 79 Park et al. [21]9] B
o] &242(JS-WBP-170P, 20 )& ©]&3}d 40Tl A
408-7F 7198 & 80 C oA 50837t B8 Z(DDW-WBT
10, Dongwon Scientific System Co., Busan, Korea)oll 4 7}
g3tAtt. o] & 5C Whe A 3083 Wa4sk & 714
THVE APE st

m\l

J—

AT Ao EFNTA (Colormeter, JC 801, Color
Technosystem Co., Tokyo, Japan)S ©] &3} XIS &
Z3ATH S Al AEE 9A ZVE A9 dHs S
P
S|

AE=+/ AL+ gt +5°

24 &5

B4 =32 Lee and Yoo [18]2] WS Farste] 3y
st Al2E FAs7] Ast 60 mm YF I AF
40 mm, =°] 15 mmOo 2 A3t 2L, P45 (45 mm di-
ameter aluminum cylinder probe)E %23t & Texture meter
(TA-XTplus, SMS Co., Surrey, United Kingdom)E- ©]-&3}
o] Test Speed 1.00 mm/sec, Post-Test Speed 5.00 mm/sec,



Strain 40%, Trigger Force 5.0 g&] Z7A A 53] o] =4
3l Al 59| Firmness (71 1.4]), Hardness (74 %), Adhesive-
ness (F-244), Springiness (-8 4), Cohesiveness (-5 43),
Gumminess (74d), Chewiness (%3 4), Resilience (&

el e ekt

S 87t

#5 Wrte FAOTgn AEZEH g F 5
778 2] panel (& 49, o 39, 21~254)& A3t
Al 5ol 3k Color (A), Smell (HA), Fish smell (¥]
u]), Taste (3F), Abnormal taste (©]H]), Texture (Z2|7}),
Hardness (7 =), Elasticity (£ 4), Preference (F&24 A
3%) T A F5& 78 A== Hrtstanh 71 #Ut
Ao 78S mf F2, 172 ujg JEOE FA G}
At S panelE2 A dgtw 7B H ] L3
%21(1041386-202110-HR-53-02)2 53l Ad S 33
ot

SH N2

dojzl mE A3 Aol gk A &4 SAS pro-
gram (ver. 9.3, SAS Institute, Inc., USA)S ©]-&3}f A
Aeld kel HFae E4FE4d &, Duncan's multiple
range test o2 p<0.05 oA 5 7He] f-olHQl 2

o|% AR
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I Bt S o 221 AFol7t fIATH(Table 1). 7+E
T o] A= v7td Fen et Blg S By
T Mol FUhgtdl W& Aol A YT
(Table 2). BIZ7}E <=ejulo] ®ls) 7k sE|v|o] 4=
L*, b*, AE kol S7F8HA AL, a* @t Zrashe A gl
A ol /& MU Y E JHE A Tt
= QA3 - N o=k o] opn| g2 Y
HESS d oA At | Z oz BARTH17). Jang and
Park [6]9] ATNA= ¢/ HItoll & ¥ M= =
gkl A th 23 W ﬂﬂ‘}i—% o 5 A7k SH
L* #ko] F7hste AS s, 8 W Tv«l ﬂﬂ
ol F7IETE L* grol 718k 4
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= =
=4 53
ME &3 A2 4851 A= AF 3D =Y 7% F DM
ZF H)& ¥ $R0, 20, 40 wt%o) S A7 AmEE 48 (Fused Deposition Modeling)®] ¢, 11 2 wgto g A
o) ME SR vMaw A ustd s e 4 2 e pYoz Wolue] @ 24 A Ao 4
£ o) 2 (negative control)oll VI3l /& H7Fg $-g]w] Fo A¢ 2E3loly A" HA ol s AAEE
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Table 1. Color values analysis of unheated surimi products by addition milk
Treatments L b’ AE
Control 48.79+0.11° 5.29+0.13° 2.58+0.13° 44.67+0.11°
20 wWt% 53.94+0.48" 6.38+0.21° 3.70+0.16" 39.75+0.47°
40 wt% 55.51+0.32° 5.35+0.18° 4.37+0.20° 38.13+0.29°
YMeans in the same column (a-c) bearing different superscript in sample are significantly different (p<0.05).
Table 2. Color value analysis of heated surimi products by addition milk
Treatments L b’ AE
Control 72.16+0.20° -0.67+0.10" 5.05+0.13¢ 21.49+0.20"
20 wt% 75.08+0.10 -0.67+0.14° 6.55+0.12° 19.01=0.10°
40 wt% 76.38+0.14" -0.68+0.22° 7.80+0.16" 18.18+0.12°

YMeans in the same column (a-c) bearing different superscript in sample are significantly different (p<0.05).
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Table 3. Texture profile analysis of unheated surimi products
by addition milk

Treatments Firmness Adhesiveness
Control 683.17+£18.53° -689.43+65.94°
20 wit% 806.41+15.71° -843.17+63.68"
40 wt% 867.01+£22.24° -873.25+99.53°

YMeans in the same column (a-c) bearing different superscript
in sample are significantly different (p<0.05).
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Table 4. Texture profile analysis of heated surimi products by milk addition

o
o
3&
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O

(Table 4). °o]l= %
oF Aol frejHeo=
9 S+ JA7rEe] SUMEs
3t AT{10]9F FrAFSE A e
IEE A AEgH = 245

o O =
TT=
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3, BFAEE sl ok

SRIEL R
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Jﬁl@—e— folHel Aol 1}

7} o] Rold 5% gho] E7

Treatments Hardness Adhesiveness Springiness  Cohesiveness Gumminess Chewiness Resilience
Control 1768.9Ci —131.1(2ﬂ: 0.93ﬁa: O.SOT 1409.7Zﬂ: l317.9ﬂb: 0.37f
151.2 56.38 0.05 0.02 96.68 147.02 0.01
20 W% 2021.9f -141.96ai 0.91i 0.791[j 1586.85bi 1442.7bi 035?
166.26 83.02 0.07 0.01 107.81 94.29 0.01
40 Wi% 2657.24:- -226.4?:)i O.SSf 0.77f 2034.36:t 1732.6f 0.33f
186.04 25.07 0.04 0.01 125.24 163.77 0.01

YMeans in the same column (a-c) bearing different superscript in sample are significantly different (p<0.05).

Table 5. Sensory evaluation of heated surimi products by milk addition

A 1

Treatments  Color Smell Fishy smell Taste b:;:::la Texture Hardness  Elasticity = Preference
Control ~ 5.50£0.96" 3.30£0.75" 3.17+1.07° 3.67£1.49" 433+1.25" 5.33=1.11° 4.17£0.69" 5.50£0.96" 4.17+1.34°
20 wt%  5.50£0.96" 4.00£1.00° 4.33£1.11"° 4.67£1.11° 5.50£0.96® 6.00£0.82" 4.83+0.37° 5.50£0.50° 5.17+0.90°
40 wt%  5.67£0.94° 4.67+1.11° 5.33+0.94" 6.00+£0.82" 5.83+0.90° 6.33+0.75" 5.67+0.01° 5.00+1.00° 6.33+0.47"

YMeans in the same column (a-c) bearing different superscript in sample are significantly different (p<0.05).
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Fig. 1. QDA (Quantitative descriptive analysis) profiles in sen-
sory evaluation of heated surimi products by adding
milk. Values with different superscript within products
are significantly different (p<0.05).
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