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o VEN R TEFLAERL, 43 3 4 A R 62 CL 7R
20 MPa £/ F #4 )5 ,95 °C .5 min R H 5, FEUKK
RHE 42 °C, UL 0.03%c4% Fl it B Fh K e, FE 5
MG T 42 CHEREFE, % pH 4.6 LT &L,
SERPUKAE R A SR JEREFEC R 4, B T 4 ClR
224 h J5 T 10 CHAFFICAF 21 d, I ] 25
7 d BRI

1 FREESELBILER

Table 1 Ingredients information of fermented milk with different protein content

528 7 2F 453/ % G & ¥z 1% 4% K Y% MPC-80/%
&G & F 24%% 80.0 6.0 14.0 -
G4 F 2.8%4A 94.0 6.0 - -
kasE 3.2%4A 93.4 6.0 - 0.5
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dex, MVID)  #%: [H F (Elastic index, EI)F1 3
A+ (Fluidity index, FI),
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PEEAT R4 96 P g, RSk T A/BE, 156
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H¥17,
1.3.4.2  ZHEEW M ) 2K A e & BEFL AR
R, A 4 SR, HAERE R 10%~
100% , #8745 5% 7 (1) 5% A 100 o/min, U 5 B 8]
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Table 2 Sensory scoring standard of yogurt

R A AR A S5
RS (20 %) KREBG@WIR, R B, RAE, RILFH MR 15~20
KREBRA G EARS B, RV ELF & 10~15

KRAERY A, ABLEIBAE, WIS B, HRKETHILFIH 0~10

2 & (20 &) BiJEiE P o B om R R 15~20
B At R, v R AR S A R 10~15

TBrvk, v B AR A R B R 0~10

Ak (20 &) H B A BRIk, L EE Fok 15~20
BB EGE R B A A TR, Rk 10~15

B A kA RBR Ak ok 0~10

&% (20 ) MEEFH— AL EIMKE 15~20
MERHAY— ALK FERERE 10~15

MEZARLE R — BABFAE 0~10

ERAREQ0 %) FFEE 15~20
—MEE 10~15

rEE 0~10
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0.5<SLB<1 H], G B FAE 8 PR &, A 5 i 1) T
ARSI,

KWL B SLB AR L&l 3 s, M K%
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HEIN 35 BRE b T RE o BB 5 R AR RS
T A, AR R A BORL Y S % 52 B T
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Fig.1 Schematic diagram of solid-liquid balance

of yogurt with different protein content during fermentation
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Fig.2 Schematic diagram of elasticity index of yogurt

with different protein content during fermentation
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index of yogurt with different protein content
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Fig.4 Schematic diagram of fluidity index of yogurt

with different protein content during fermentation
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FHE WAL, RPN 8 b U 2 3k
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Table 3 Analysis of texture parameters of yoghurt during storage
e 58 ) /d
Ei-Eod i
1 7 14 21
HE g G & F 24%4 36.34 + 0.09° 39.18 = 1.24¢ 4376 £ 0.45 46.84 +0.75"
a4 2.8%4 53.95 + 0.66* 74.94 +7.04* 53.37 +0.48* 59.54 + 1.52¢
FaeE 3.2%A 45.03 +0.67" 57.41 +4.88" 49.86 + 0.92* 58.49 +5.59°
A g s FaeE 24%0 286.22 + 3.36° 310.81 + 12.05¢ 343.33 +0.78° 370.68 + 16.43¢
kasE2.8%4H 428.50 +7.08° 581.90 = 46.22* 423.21 + 6.45° 465.96 + 17.02°
KaeE 3.2%4 351.50 = 7.03 447.97 + 39.09 394.06 + 8.44" 434.56 + 42.99"
MR Mg EO4LE 24%48 3391 +£0.72° 37.49 +3.26¢ 42.32 +1.36 46.63 + 1.98°
ke e E 2.8%M 60.71 + 1.69* 90.61 + 14.94 53.71 + 1.65° 63.42 +1.93¢
FasE 32%4A 41.63 = 1.30° 56.12 £ 5.43" 48.43 £ 0.81" 52.03 £8.51"
FbJE A8 B /g s G & F 24%4 40.40 £ 0.41¢ 41.38 +2.78° 50.99 + 1.25¢ 54.65 + 1.64¢
a4 2.8%4 70.18 + 1.64* 100.27 + 14.78* 65.74 + 0.25 76.11 = 1.36°
ke e E 3.2%A 49.46 + 1.08" 67.07 + 6.28" 58.03 +2.10 67.09 + 6.95

T ANF/NG FREACER 22 5 B35 1, P<0.05
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N GFENTEL 21 d Mt R e B i 2.8% A I B
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Fig.5 Changes of acidity of yogurt during storage
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Fig.6 Changes of viscosity of yogurt during storage
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Fig.7 Changes of water holding capacity
of yogurt during storage
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Effect of Protein Content on Micro-rheology and Storage Characteristics
of Stirred Fermented Milk

Yang Shujuan, Shi Jiaqi, Sun Yuexin, Li Jing, Liu Junxia, Yang Zhihui, Sun Zhihong, Bai Mei"
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Ministry of Agriculture and Rural Affairs, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract The change of protein content will affect the characteristics of fermented milk, and then determine the quality
of fermented milk. In this study, the effects of protein content of 2.4%, 2.8% and 3.2% on the micro—rheological prop-
erties of fermented milk during fermentation were analyzed by multi—frequency diffusion spectroscopy, and the texture
characteristics and stability of fermented milk with different protein content during storage were analyzed, and sensory e-
valuation was also made. The results of micro—rheological analysis showed that the milk gel formed by the increase of
protein content had higher solid-liquid equilibrium value and lower elastic factor, and had no effect on flow factor, but
the time to reach gel point was shorter, which shortened the fermentation time. It was speculated that the increase of
protein content accelerated the aggregation of casein particles. At the end of fermentation, the viscosity factor of ferment-
ed milk with protein content of 2.8% was the highest. During storage, the viscosity, consistency and cohesion of fer-
mented milk with protein content of 2.8% were significantly higher than those of the other two groups (P<0.05), and the
texture state was the best. The water holding capacity of fermented milk with protein content of 2.4% was significantly
lower than that of protein content of 2.8% and protein content of 3.2% (P<0.05). The pH value and titration acidity in-
creased with the increase of protein content, and the pH value and titration acidity of fermented milk in three groups
changed uniformly (P>0.05), but the pH value of 3.2% protein group was always higher than the other two groups, and
the higher the protein content, the higher the titration acidity. Sensory evaluation showed that the scores of fermented
milk with protein content of 2.8% and 3.2% were close to each other, which was better than that with protein content of
2.4%. This study provides data support and theoretical reference for the development of fermented milk with different pro-
tein content, and has certain guiding significance for the development of diversified fermented milk products.

Keywords protein content; fermented milk; micro—rheology; texture



