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Abstract: This study aimed to investigate the effects of different concentrations (0, 0.06, 0.08, 0.10, 0.12, 0.14, 0.16 g/mL)
of corn starch (CS) on the 3D printing accuracy of tremella polysaccharide-egg white protein (TFP-EWP) composite gels,
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as well as the influence of varying microwave vacuum freeze-drying times (0, 20, 40, 60, 80, 100, 120 and 140 min) on the
solidification properties of the printed products. TFP-EWP-CS gels with different CS concentrations were used as the raw
material, and the printing accuracy of the products was characterized. Microwave vacuum freeze-drying was applied as the
drying method, and the products were systematically evaluated for moisture content, drying rate, geometric shape, texture,
color difference, and moisture distribution. The results indicated that at a CS concentration of 0.12 g/mL, the 3D printing
deviation of the TFP-EWP-CS composite gel was the lowest, with a deviation value of 0.75%. As the drying time increased,
the proportion of free water significantly decreased, while some weakly bound water converted to free water and subse-
quently evaporated, leading to a decline in both moisture content and drying rate. During the processing times of 20, 40, 60
and 80 min, the shape of the printed products remained relatively stable, with a solidification fidelity greater than 90%;
However, both the diameter and height significantly decreased (P<0.05). Surface cracking was observed at 100 min of dry-
ing. As drying time increased, the hardness, adhesiveness, and chewiness of the products significantly enhanced, while the
microwave vacuum freeze-drying treatment increased the whiteness and reduced the yellowness of the products (P<0.05).
In conclusion, this study provides valuable references for optimizing the drying process of TFP-EWP-CS

composite gel printing products.
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Table 1 Solid-state fidelity of TFP-EWP-CS composite gel
prints with different drying times
F4gHF ] (min) HA%(mm) =5 (mm) B (%)
0 24.94+0.03* 14.97+0.05* 99.76+0.12°
20 24.60+0.05" 14.67+0.08° 98.26+0.20°
40 24.39+0.04° 14.53+0.02% 97.40+0.13°¢
60 23.97+0.08¢ 14.41+0.08° 95.92+0.28¢
80 23.62+0.06° 14.17+0.04¢ 94.47+0.19¢
100 23.51+0.07° 14.07+0.03¢ 93.98+0.22°¢

TE: RSN R T RER R AR 1135 22 573 (P<0.05), K2l o
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Ah T EREYE . T LA HY, S [ B2 VTR T8t
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B BEECFTERF= il PRI 7K 432 S 1k 2B, (R AR 1S
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Fig.6 Effect of different drying times on the textural properties
of TFP-EWP-CS composite gel printed products
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Ho S B B AS R 2 52N T 28 25 0 R i g 422
SZRRIE . FR 2 R IR B, S B AV R TR
TFP-EWP-CS &S EEFTEN ™ fhi i L™, a"Fl b4 —
FEREEERYRENE . BEFE TR E] A3, TEP-EWP-CS
ST BRI TED 7= S 0 LS I, W0 a"F b (BN o
XM, BEFE TR TRl B ZE S, 7= S A28 SR T T, B
JEFNLLEEIAT PTREAR . LB BB I R 7™ Al Y
BERGER, 3X AT BE-5 7K 53 B YsA FIN ER A AL AL AT
K2 IR EIZRRATAF R B (0 2R B, Bt
(2R AT RETE s I ] PR SR N R 2R A, 53

%2 RFFHRME TFP-EWP-CS 5 4RI EL=4 )
125 10
Table 2  Effect of different drying times on the color difference
of TFP-EWP-CS composite gel printed products

F4HF 1] (min) L a b
0 70.59+0.66° 4.47+0.33 51.99+2.66°
20 72.31+0.45¢ 4.30+0.08" 51.08+1.48%
40 72.90+1.51% 3.71£0.10° 46.97+1.93%
60 75.25+0.91° 3.25+0.07° 44.56+1.25°
80 78.12+0.98° 2.77+0.09¢ 39.75+1.55¢
100 82.10+0.81° 1.73+0.10° 38.32+1.13¢
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Fig.7 Effect of different drying times on the moisture distribu-
tion of TFP-EWP-CS composite gel printed products
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Fig.8 Drying mechanism of TFP-EWP-CS composite gel
printed products
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