547 % 5 13 4 i Tl B Vol. 47 No. 13
2026 4 7 H Science and Technology of Food Industry Jul. 2026

BB, XUTRH, W RAR, 45, 2k 2 -850 8 1 2 5 BEE 3D ITEVIA R pp gt RARTERT ST (0], B TR, 2026, 47(13):
125—133. doi: 10.13386/.issn1002-0306.2025060346

YANG Junhui, LIU Lili, XIE Tianyi, et al. Construction and Properties of Tea Polyphenols-Egg White Protein Composite Gel in 3D
Printing Systems[J]. Science and Technology of Food Industry, 2026, 47(13): 125—133. (in Chinese with English abstract). doi:
10.13386/j.i1ssn11002-0306.2025060346

- BFR SR -

FEM-EEEAEGEER 3D TTHRRE
PR R AR ST
BEE, XA, B X8, RS, KM, T IR

(TR KRFEREAMIRFR, BRI ZAERALBHF TP, THERRMILY
B Z A B IREA LT, A4 KT i TEE& TR S, 7 &8 471000)

# ZE:%X %8 (TeaPolyphenols, TP) EAFH AWAFAMEN, XE5KAFK 4G (Egg White Protein, EWP) £
AR89 TP-EWP B &k Z& a R EMB T Rl iik4dlt,. KL UEX S0, EFF%a. 2RAEH. BR
B BB A BAE, ARE TP-EWP FeE ) 3D ATERRAIRZ KO0 A . RAEFHA. ZHREM. RM4FHE.
WALEM A 3D ATEPAT A AT IR, R AW TP-EWP fe 83 - FHRIAMEMER (i 4. RRKERF) 554
L, Mm¥EIRT 3DATH RRIKRR G MB LN, BIKT KRoOTF oA, E350F 5 REBHBLA TR K,
12 TP-EWP A2 if 25% A4 &t e i RIK R W& A1, FHILMFE LA 5RKSAFH MG, TP-EWP 495 po 3f
SDATH BRI R AR T FAAR AKX ENSA, BRAZAHERNBBERT N, LA ESWGEEEE (G) MEM
oA FHmigm, A TP-EWP Fgayigi, BERAZRGMAEEE (G") ZARDGLY, RETHBIKFZY
RAE. Y TP-EWP HAnZ I 20% 3 £ 25% BF, BRI F 69 a-3R7% & K 17.11% # £ 25.29%, 12 TP-EWP &
he AL 25% B, o-RAa LBl T, B TP-EWP Fie ey m AT BRIK A 695R A, A, SR B FE
e (P<0.05) o ZARASI-ZOMLSBRKAN MR D ID AT R KT AT 68 ARE T i 1RE,
XA K S0, BAEG, 2RES, FRIL, WK, 3D ATH

RESES:TS201.7 SARFRIRAD: A ME4S:1002-0306(2026)13-0125-09 : _.
DOI: 10.13386/j.issn1002-0306.2025060346 AT FF: (AL

Construction and Properties of Tea Polyphenols-Egg White Protein
Composite Gel in 3D Printing Systems

YANG Junhui, LIU Lili*, XIE Tianyi, CHENG Weiwei, ZHANG Xinshuai, DING Yue

(College of Food and Bioengineering, Henan University of Science and Technology, National Experimental Teaching
Demonstration Center for Food Processing and Security, Henan International Joint Laboratory of Food Processing
and Quality and Safety Control, Henan Province Agricultural Product Processing Equipment Engineering Research
and Development Center, Luoyang 471000, China)

Abstract: Tea polyphenols (TP) have biological activities such as scavenging free radicals. The TP-EWP complex formed
by the combination of TP and egg white protein (EWP) can enhance the structural stability and gel properties of the protein.
TP, EWP, corn starch, xanthan gum, and gelatin were used as raw materials in this paper. The moisture distribution, rheo-
logical properties, secondary structure, textural properties, microstructure, and 3D printing behaviours of 3D printed gel
system with different TP-EWP additions were evaluated. The results showed that TP-EWP was able to bind to polysaccha-
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rides through intermolecular interactions (e.g., hydrogen bonding, hydrophobic interactions), which enhanced the network

structure of the 3D printed gel system. The mobility of water molecules was reduced, with the result that some free water

was gradually converted into immobile water. However, when TP-EWP was added in excess of 25%, it caused excessive

cross-linking or network collapse, which increased porosity and improved water mobility. The inclusion of TP-EWP was

enhanced the gels' rheological characteristics. The gels all showed pseudoplastic behavior and the G' of all samples in-

creased with increasing frequency. With the increase of TP-EWP addition, the flowability of the gels improved and the G"
of the gels tended to decrease. When the amount of TP-EWP added was increased from 20% to 25%, the proportion of a-
helices in the gel rose from 17.11% to 25.29%. However, when more than 25% of TP-EWP was added, the percentage of a-

helices dropped. The strength, hardness, chewability, and viscosity of the gels were significantly impacted by the addition

of various TP-EWP (P<0.05). This study provides a theoretical basis for the application of polyphenol-protein composite

gel in the development of 3D printing ink for functional foods.
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Fig.1 Effect of different TP-EWP additions on the relaxation
time of gel systems
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Fig.2 Effect of different TP-EWP additions on the rheological properties of gel systems
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Xt REZH 104.91+£23.20 0.41+0.05 0.93995
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