MR EmBE Modern Food Science and Technology 2026, Vol.42, No.10

FBEBE-RE ZREMEREN G R AR PRI N A

XA, #SER, Z=ml', %&°, k"
(1. RERFHRASBAFEAM ISR, RiE 300392) (2. RERFRRFEFRIREFRE, KiZE 300392)
WE: H TIRTARTF 48 ( Tremella Polysaccharide, TP) 53L& % @ ( Whey Protein, WP) #945-F ZAEAUH], ATk
TR —2 3R G A, AR BEMEREREL (1:4 £ 4:1) ) TP-WP £ 44k&, #4565 RERIERK, LI pH
AN T0 R 20, BAKEZREERITBIEAS, WP A pH /A 5.0 BTk E A K KA (ODg,=0.433), @ TP éﬁfm)\ﬁz#ax

165 St pHAE 5.0 £ % 4.0. PHEHT, TP 5 WPl # 0 R SR RIEEL L o4, % TPWP=418, L44
Zeta ©4% 4 —19.12 mV, HBaABRILTFE£— WPIKZ (-19.56 mV ), {2-F3¥4i/2 (384.61 nm) ir;’;ﬁ» WP (507.69 nm)
RETEAK24.24%, HPDI W 0.94 &£ 051, RALESKRARTHEZRI;A. AT AAH, @i E R E 4

60 wt.% IR 2 wt.% FLIA B G KR 5 wt% HatE. 3 wt% LA 0.2 wt.% %\‘?}Uﬂi{%éﬁ BHAE, T
30 R RETAME <5%. BOIWERE <1%, Mokt LA S IAR4EE R4k, AR A ILER G S F ZARF
TR A T R TF L A4 T B IRIE S H RSS2,

K ARG, BT S, MRIAAE, BER - SHAAEER, TR

MER/RS: 1673-9078(2026)10-290-298 DOI: 10.13982/j.mfst.1673-9078.2026.10.1171

Synergistic Stabilization Mechanism of Whey Protein-7remella Polysaccharide

and Its Application in Beverages

LIU Dandan', XU Jiawei', JIANG Yingying', QIAN Lei’, ZHANG Yeni"

(1.College of Food Science and Bioengineering, Tianjin Agricultural University, Tianjin 300392, China)
(2.College of Agronomy and Resources Environment, Tianjin Agricultural University, Tianjin 300392, China)

Abstract: The molecular interaction mechanism between Tremella polysaccharide (TP) and whey protein (WP) was
investigated, and a novel composite beverage was developed based on this mechanism. TP-WP composite systems with different
mass ratios (ranging from 1:4 to 4:1) were constructed, and their characteristics were analyzed using multi-scale techniques. The
results showed that as pH decreased from 7.0 to 2.0, the turbidity of the composite systems initially increased and then decreased.
The maximum turbidity for WP alone was observed at pH value 5.0 (ODg,,=0.433), while the addition of TP caused a leftward shift
in the phase transition critical point from pH 5.0 to 4.0. Under neutral conditions, stable TP-WP complexes were formed primarily
through electrostatic interactions and hydrogen bonding. At a TP:WP ratio of 4:1, the complexes exhibited a Zeta potential of —19.12
mV, which was slightly lower in absolute value than that of the WP-alone system (—19.56 mV). However, the average particle size
was significantly reduced by 24.24% to 384.61 nm compared to WP alone (507.69 nm), and the polydispersity index (PDI) decreased
from 0.94 to 0.51, indicating enhanced stability of the composite system. Based on this mechanism, the beverage formulation was
optimized through orthogonal experiments. The optimized formulation was composed of 60 wt.% Tremella extract, 2 wt.% WP
hydrolysate, 5 wt.% soft sugar, 3 wt.% milk powder, and 0.2 wt.% carboxymethyl cellulose. The final product demonstrated a

turbidity change rate of <5% and a centrifugal precipitation rate of <1% over 30 days, with a coherent flavor. Its microbial indicators
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were verified to comply with national standards. These findings provide a theoretical and technical foundation for the high-value

utilization of WP and the development of functional Tremella-based products.
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Table 3 Test result and orthogonal range analysis

A= (Wt %)

A% AT BAAE CH Lo ’;i“f;,,i’\
REBGR KR Atk
1 50 1 4 2 78.90 £ 2.00
2 50 2 5 3 79.20 £ 0.50
3 50 3 6 4 82.20 £2.00
4 60 1 5 4 84.20 £1.00
5 60 2 6 2 86.90 £ 2.00
6 60 3 4 3 90.20 = 3.00
7 70 1 6 3 85.30 £0.50
8 70 2 4 86.60 * 0.50
9 70 3 5 86.20 = 1.00
K, 24030 24840 25570 252.00
K, 26130 25270 249.60 254.70
K, 258.10 258.60 254.40 253.00
Kk, 80.10  82.80 8520 84.00
k, 87.10 8420 8320 84.90
ks 86.00 8620  84.80 84.30
MER 700 340 200  0.90

BRAKE A, B, C, D,

HZ& Ik A>B>C>D

Bk A A,B,C\D,
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H & 10 Btz 20 il 3 % R TR R L i
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Fig.10 Influence of stabilizer varieties on stability of beverage
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Table 4 Detection results of product microbiological indicators

AB I 45 A Ab ) 25 R RATERAL 4546
1 % % 4£/(CFU/mL) 3.0 <100 e
X # &£ /(MPN/mL) Rk <0.03 ot
Hmd CGVITRE ) A T ot
3 g
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24.24%, PDI 1 0.94 M35 % 0.51, Zeta Hi o 45 {f i
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