SR = T S

Journal of Chinese Institute of Food Science and Technology

Vol. 23 No. 10
Oct. 2023

%238 10
2023 410 A

MIAXME 3D/MAD FTEf R A B MP R HE

B R x| 47 78 "

(W RLXKFEBFR wWlIEE 625014)

TE L5 R ,3D/MAD T H AR BN AL AR FRD BN FRF AR S 09K E, R W E e TR ZH 3D/MAD 479 R
REDGHEF P MM EAZEAERPE, B AT, A X PR R S EF Tl mARmA Fo il Em Th X RRHE
S WYL kT Ly X2 RGN E SR, AT WAmIT G XK E 3D/MAD 3T R AR Kby RIL KA Je
P FFE A 3 A A T X 3D/M4D TR AR B R TR MU M Kyl BREHBREITRES KR EN

J L, AHR S 3DIAD AT Fp HR 69 B R B AL I IR B
KR 3D/AD 47 ATy X FPRIMERR
XEHRS 1009-7848(2023)10-0393-10

3D ATERJE— R TS LA A, LA J= HE A
1977 S i 0 R EORN, H AT BT N TR
ann SIS (PR 25 S AR U AR OR 3D B AT ED
HARG R R, SE5EF THREMEL,3D 1T
B[ RE 5 AR 4 AN [R] G F5 R 2 1 8 JR o), i A
NS HEE R, 4D AT EIR XY 3D FTENR 9 5T, 1E
3D ATEPAY LR _F 51 A )l 8 i 4 E S0 i )
W, 0 pH B 6 A AR R AR R 2R R BB R
S AT B AR AT, XF 4D FTEPRY AT SR H 4
WK,

124 1kl R 3D AT EI SR R 4R AT ED
WO R FATEN S HOF B ATEN T2, LA R i 2
R AR B BV AL R U R AT EDRS iR 3D
B TTED AT SRR R R SR YA A RHT
EfVAS BE AR (533K BF Hh R BE 22 25 e A, 3 2R AR 2O
o W R R 5 B T Ry A A TR U N B Y E
oy 19 28 S5 K | 334 T L UL B, T e 4T T A R
JE BRI St B INGR) BE A% . 25 A8 3D ATENE]
W R RE ST, (FUR 2 S MR B At ST B UK, I HL TR
Pt et 2 3 R 22 A IRl R A B e
I AR TSNS ET 3L T, BEfl &
At BEEHEE B R4 3D/AD FTENRRE il /1N
A2 3 PR I 53 JEE BEAIE A — 5 2R AR A Sl R AR E

Wi EE. 2022-10-18

E€mA:
NI & et 72 b BHIFI H (CC20Z09)

E—EE . JWEEN, B AR E

BEEE: XHE E-mail: lyt_taotao@163.com

PO A F AR B 24k 4 T H (2022NSFSC0088) ;

DOI: 10.16429/j.1009-7848.2023.10.038

SR, [5) IS 22 AR n T BB L e A T | A
JEE T R AR AR,

A SO W £ 8 7 Ak B2 A R 20
XHFTENE S I PAL K I3 034 OO EE A4 R 11
A OF 4R O R B S HE Sl 3D/4D AT ER
W e it 2%,

L %

1 3D/4D #TEP 2 R #E ik

3D FTER M FRIG A il 1 (AM) , N 2007 4F FfE %%
IRFIEFER 1 RS A A 5 A 21 vz 53, A
FH 3D ATED, BF50 A B4 AT AR A RE 1O APk 1L 7
K TP R AR Z BRI DI Re vk iR r £ BN, bE
F7 NH U A A R A A 2 AR R B H 25 3, Xing
SEUSRIE Y B T B AR 2 & W = {4k 3D 4T
ENE i, Derossi 5807 i 76 & 44 b s i L 26 r 75
BARR, EH LA L A K H A K
BEE . Muthurajan 28912+ 5 J H JEORHEI A 3D
FTERTH 25, SE 80 T 20 (E - 5 Tl R B IS 1E .
AT UL 3D FTERF AR BE 98 01 47 b Az 55 A 3 I B
M,

3D FTERAFEA B AN 1 Fr s, 78 B0 il i £
HI CAD 7 BER DA AL 3 A R GE, AR 2
BERVRE TS B BB R A G 8% o ZEFT Bt 72
oK Wk e R AR DL AR BT R R R
BT R 25 BT R A IS A R I REHE AR
RS ) REE 3D FTEN R D py a4 . H i A
I 50 20 IR BE AR A1 REE Bk B B H T 3D 4T



394 E N W 2023 4¢%7 10 ]
—_—
on . 0
B 1 3DITENRIEE
Fig.1 3D printing principle diagram
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Fig.3 3D printed image of xanthan gum mixtures of spinach powder with different particle sizes
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Research Progress in Improving Processing Methods of 3D/4D Printing Natural Food

Gu Zepeng, Li Meiwen, Yu Linman, Liu Yang, Zeng Zhen, Liu Yuntao"
(College of Food Science, Sichuan Agricultural University, Ya'an 625014, Sichuan)

Abstract In recent years, 3D/4D printing technology has attracted more and more attention due to its advantages of
personalized and precise customization. However, there are great challenges in how to improve the accuracy of 3D/4D
printing of natural food. At present, most of the researches on such problems focus on improving the printing perfor-
mance of food by adding additives and adjusting the processing methods, but there is still a lack of systematic summary
and analysis on the processing methods. In order to clarify the principle of processing methods to improve 3D/4D printing
of natural food, this paper mainly reviewed the effects of heating, grinding and salt treatment on the rheological proper-
ties, microstructure, moisture distribution, sensory properties and other printing properties of 3D/4D printing food ink,
hoping to provide a theoretical basis for the development of 3D/4D printing.

Keywords 3D/4D printing; processing mode; printing performance



