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Development of customized, aged-friendly food manufacturing technology

using 3D printing
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3388 A8-3}a1 T3 starch comS- 0]-8-3 Ax 248 Z5 QVJE-';
A% WS EAEen 1 Ay} 4:1 (Chocolate : starch corn) ¢] H]& =

7hsba 3D ZY AFo R

ZAYE S

sk Ao LheElyth g5 ST} /14 =okel 22 8lo) 3D AE ZYE 7]|&S o]
g olm AREA7F A3 48 7hsd ial 7)eg ZEskehe
H-E5 3D ZYH 7 A3 Zoke] B8] E Rl d F Ue

o7ba gk, 2ol Hd AT 104% A B ek 5

Folth. Mt & A= 7159 Ax 8= vhE2A 3D
ZHAY 7)ES o]gsto] AHAE0] ddke WEE A%l
7hse FE &8 Ao, 3D A1F THY A9 BFESt
& @Aetaa) shed o 548 Fa ok
2. A9y
2.1 717]

AT Ao AR F8 7] 7]+ 3DZHE(Selink jit Bio X Pr
inter), Water bath(dk-06), ¥21 #-2-(ARB-120), % %= #(Brookfiel
d, LVDV-II+P) o]t} 3D Z&E] 9] AHA|gk ~3S- Table 19
VR LT

Table I. Performance of 3D printer

Quter dimensions (L*W*H), mm 477x441x365
Weight, kg 18
Build Volume, mm 128x85.5x75




2201 F=Abelr) ek A e EeER

] - Multi-well plates, petridishes, glass £52)2 7} Inkel] A3tsAl 24 FATh
Build surface compatibility .
slides
Resolution XY, um 1 2.7 S E=H 7}
Layer Resolution, um 1 A E APEL 925 nE Ave Hrlslah oy 4=
o B9 ModelS E3h]o] Batka sk Aol 1, )
Pressure range (internal pump), kPa 0-200 _ L _ ) B
H< printing> 7Hs st JEfiA7E Bt vl gt
Pressure range (external air supply), kPa 0-700 Ao A AF FHE FA A Bt A-S 9ujsith
No. of printhead slots 3
3. Ay 3l n#
Photocuring sources (built-in), nm 365, 405
Printbed temperature range, °C 4-65 3.1 3D printing model Xﬂ Z
4mm * 4mm * 10mm =2 A|Zsk cylinder model(stl)-S-
Printhead temperature range, °C 4-250 (printhead specific) = A y odel(stl) &
Figure I o “}e}lSith
Filter class, chamber air-flow HEPA 14
UV-sterilization UV-C (275nm), 20mW output
Calibration Options Manual and Automatic
User Interface Integrated Display, DNA Studio
DNA Studio OS compatibility Windows, Mac OS
Connectivity USB Storage, Ethernet connection
Supported file formats, software .gcode, .stl
22 A8 Figure 1. Model of 3D printing
BA¥ o] g 3 gl(Callebaut ;MilkWhite) S A}-&31%]
— - Z ==
i, A% ZA-dx= Starch con(DUKSAN)S  AR&3F9 ) 3.2 A=A
Milk, White, Dark chocolateS- starch cornz} oj2] H]&=2 &3t
2.3 3D Printing Model #] %+ atef Inkg WAL 7 HEE SA 2E Table T, o 1
Agkel AT H71E 918k, 4mm x 4mm x 10mm 2] cylind BRI

er model (g-code)S- A|ztsle] 1 A= o2 7} a9t
Table II. Viscosity according to the ratio of milk chocolate and starch

2.4 Ink A%
= . Starch RPM cPs %
ZFlE 55°Co| A F'ste] 51 &, Starch com-& 3 7}3}o]
ole] H]&=E vto] o AA] 7Ht InkE A|Zfete] 1 A A& BE! 150 2156 539
A%g 97} vk
11% 100 4259 710
AT =3
25 e 54 13% 100 5387 89.8
A vhol 2 Ink 2R ES AEAE o] §3te] 55T &&=
g #A% FHZ =S S35 1 84¢ 37t sk 18% 100 5501 o7
o 17% 100 5693 94.9
2.6 3D Printing
A 2R3k InkE 2.30 4 A28 Model 2 &2 8}a1, 2% 20% 50 10510 87.6

(R
o

=0 SALEE IR o] W FHEA(}E, 2%
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Table III. Viscosity according to the ratio of white chocolate and starch

Starch RPM cPs %
Al 150 2164 54.1
12% 100 5429 90.5
14% 50 8338 69.5
16% 50 9430 78.6
18% 40 11742 783
3.3 3D Printing
A2k InkE A2 Model(4mm*4mm*10mm) £ &2 319
t}). o] Z¥2A0F, Printheade] &%= 55C2 1435} 1,
Printbede] £ %= 14T =2 1431} 099 =8x78 Tab
le IV, V& vepfiich
Table IV. Milk chocolate printer output condition
Milk chocolate 13 15 17 20
4+ (kpa) 40 40 40 40
Z¥ 412 (mms) 6 6 7 7
Table V. White chocolate printer output condition
White chocolate 12 14 16 18
%2 (kpa) 20 20 20 25
345 (mms) 6 6 6 7
34 3= 7t
SR AFES 95, 0)F, A2 B o, Az
=9 ARd3} 71E Figure Il I} Table VI VI wpebf ).

Figure II. Shape of milk chocolate according to viscosity

Figure III. Shape of white chocolate according to viscosity

Table VI. Evaluating the completeness of milk chocolate

Elk:y 13 15 17 20
M= A} ) vlE 5
Table VIL Evaluating the completeness of white chocolate
H& 12 14 16 18
M= A5 29 v & T
4, 4 =
B A7 3D XA AF 2ol A Ve 89
7] dlete] tgd R xEYlow AF LY Jag
A =a1931, o]7]¢] Com StarchE 7 7}sle] LS Wl A1A
AR mE 2FE S A83ste] 3D ZAY A Ink ZA]
o] A&Ads shgle) Baxt skt Ad Az Milk Chocolate
©] 79-1= Com Starch] H]-&o] 20%2 w7} 3D Z2E A
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24 7} A eka}el a1, White Chocolatee] 73-9- Corn Starch<]
vlgo] 18% w7l 71 Ak APRLh 2 ARl
A AAE AR ZEe] o] Wor Print headol 4] Chocolat
e Ik} Zejo] 57 e¥ska, Awe] o] A 0w cylindere]
mofo] RUAE RS HAT = Uitk FEAP A 3D

P
= =
=9] giZFa el W)= 11000~14000cPs &,

38 5 92 How BRIAT oHF 271 HYow Al
G5 T AF 242 ol8% AF Axe] 4§ AL
S|
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