DR EmBHE Modern Food Science and Technology 2021, Vol.37, No.6

LLIZ55E R A By 3D FTENHF 4

BEE Y, BE, RILE, =XE, T8, K, KEES, XER'
(13T B RUAFRRFZ S TR, Tihdw 210014) (2. Hm R L K FRALARER, LhdR
210095) (3.7 8 RUAFREFAMPFT, Lhdx 210014)

THE: ALy A RA, RS RREATSBRZ AL F4HM, 3D T4 H. EF R, AT ARNL
MG, SREAY, kR, LB 69 R UK E R AT K, B L IR RE TR AR B M AURK R B
E L HIEAIRE G, BIRAR R RIS E . B (G) ABAAEE (G") B#rn, BE. JRAEM. sAdmgbig X,
L* a*. b*EZHTM D, 3D AT RBBOR. ITPPAERALE MG hn, WML, MALEMARMABE. SLHRMR
JEIE 16%ET, BEARAK % 69 3D 4TEP A SR RAF, RIRMR KA 0.65, 4THHSH#E | h 5 AEALRRE-2.40%, &1 ~£-1.60%,
TP MARE . AR A 3D ATEP R R A T K B 25 B AR Ae e SRR R 4R 4 T 2R IG .

KR 3D ATER; WLEhEAy; ATAEM; MOULLM

MEZS: 1673-9078(2021)06-211-216 DOI: 10.13982/j.mfst.1673-9078.2021.6.1086

3D Printing Characteristics of Chinese Yam Starch Gel

WU Jing-nanl’z, FENG Lei', SONG Jiang-feng', LI Da-jingl, LI Ming', ZHANG Zhong-yuan',
ZHANG Pei-tong3, LIU Chun-quan’

(1.Institute of Agro-product Processing, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)
(2.College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)
(3.Institute of Cash Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Chinese yam starch was used to explore the effects of starch concentration on rheological properties, 3D printing
characteristics, color and texture variations, and microstructures of gel systems. The results showed that, as the shear rate increased, the
apparent viscosity of Chinese yam starch gel gradually decreased, indicating that yam starch gel is a typical pseudoplastic fluid system. As
the starch concentration increased, the apparent viscosity, storage modulus (G’), and loss modulus (G”) of the gel gradually increased.
Hardness, adhesiveness, and chewiness also gradually increased. Under the same conditions, L*, a*, and b* values gradually decreased.
Printability, printing accuracy, and stability increased, and the porous network structure of the 3D printed samples displayed a
honeycomb-like microstructure. As the porosity decreased, the structure became denser as the starch concentration increased. Sixteen
percent starch gel provided the best 3D printability, exhibiting high printing stability with a maximum cohesion of 0.65. The diameter
deviation was -2.40% after a cylindrical printed sample had been set aside for 1 h. Height deviation was equal to -1.60%. These findings
provide theoretical support for the exploration of raw food materials for 3D printing and full utilization of nutritional functions of Chinese
yam starch.
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Table 1 Effect of yam starch on printing accuracy of gel system

R % Z/mm 1B %1% A f2/mm 1 %1%
12 15.07+0.34 0.27+0.33° 15.77+0.26 5.45+0.84°
14 14.99+0.53° 0.28+1.32° 15.80+0.23° 5.20+0.82°
16 15.08+0.22° 0.43+0.54° 15.82+0.42° 5.03+0.44°
18 14.99+0.30° 0.03+0.78° 16.2240.17° 7.75+0.31°

E: RSB FERRATERRE (p<0.05). FAF.
*® 2 FRIRE MR T ENTRE 1
Table 2 Effect of yam starch on printing stability of gel system

R % & /mm 1 %1% A #2/mm 1 %1%
12 14.56£0.37° -2.8240.53% 15.350.17° -2.890.12°
14 14.42+0.62° -3.11£0.52% 15.47+0.19° -1.97+0.60°
16 14.61+0.38° -2.40+0.54° 15.95+0.12° -1.60£0.25"
18 14.57+0.22° -3.314£0.22° 15.48+0.28" -1.75+0.06"
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Fig.1 Effect of yam starch on printability of gel system
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Fig.2 Effect of yam starch on rheological properties of gel system
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Table 3 Effect of yam starch on color of gel system and printing samples
L= T E
RIS% a -
L* a* b* L* a* b*
12 56.31£5.38°  -0.65+0.25" -6.86+1.00° 45.03+1.29° -1.11+0.07° -8.83+0.45°
14 55.67+6.84° -0.71£0.15° -7.40+0.37% 43.76+3.07°  -1.10£0.03° -8.42+0.09°
16 47.5142.68°  -1.1120.33*  -7.63+0.55% 38.91+1.61* -1.22+0.10* -8.26+0.27°
18 40.63+£5.72*  -1.13£0.25* -7.73£0.47° 38.82+1.70°  -0.97+0.05° -8.26+0.22°
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Fig.3 Effects of yam starch on textural properties of gel system
and printing samples
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