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Preparation of Double Protein Fermented Milk from Whole Eggs
LU Kaibo'-2, CHAO Cheng?, ZHANG Xingyu?, XIA Qing?, XU Wenguang?, CHEN Jing?, ZHANG Fangfang?
(1. College of Biological Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2. School of Environmental and Biological Engineering, Wuhan Technology and Business University, Wuhan
430065, Hubei, China)

Abstract: The preparation conditions of double protein fermented milk were studied by single factor and or-
thogonal experiments. The results showed that the effect was better when the volume ratio of egg enzymolysis
solution, soybean milk and milk was 1:3: 1. The best sensory quality of the fermented milk was scored 90.68+
0.11 points when the fermentation was carried out with sucrose addition of 7% (mass fraction)and inoculation
amount of 10% at 43 “C for 5 h. With the addition of sodium D -isoascorbate at 0.10%, B -cyclodextrin at
0.20%, carboxymethyl cellulose sodium at 0.15%, and carrageenan at 0.10%, the double protein fermented
milk had the best sensory quality, which was scored 95.42+0.45 points. The product showed the water holding
capacity of (57.45+0.06)%, the acidity of (83.67+0.57)°T, fat content of (2.66+0.04) /100 g, non-fat solid
content of (9.22+0.06) g/100 g, protein content of (2.60+0.01) /100 g, and polypeptide content of (0.45+
0.01) mg/g, which was in line with request of GB 19302—2010 'National food safety standard Fermented Milk’.
Key words: double protein; fermented milk ; orthogonal test; technology; whole egg
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Fig.1 Preparation process of fermented milk
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Table 1 Factors and levels of orthogonal test

M MR B RREER. | C AN
1 7 10 4
2 8 12 5
3 9 14 6
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Table 2 Sensory evaluation criteria of fermented milk

1.3.7  FEahib BT AE AR
FEZK R I 5 2 BESCER (1810 J7 8 RS fE 1B 2k,
B 10 mL RS IR B O B0 R IC w, (g) , A
FESL G BN w,(g) , B0 E N 6 000 t/min, B
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(g)o FKERM,%)HEARINT.
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% (P 5] — 50 7 8~10 2.1 BURFRRER & Sk i T2
(I SLETE e 201 ARG I E OB
RS ERAOURE T MAEET 5160 FEREREAS N 890 (Ui 7340 A I TRT 42 Al iy
HYER DAL T AR DR AT o 41-<51 12% K BEIRJE A 40 °C UREERT AN 4 h 460, i 4
e e 1.3.3 #4500 11 R ERL JUBE A 1L 3.
RIS D3 FH 2% 3 AT, Y X0 25 il A S in i o e 40% DAL
GRS %fﬁw%;%%ﬂ%ﬁ <20 B, Bl 55 AR JEORE EL BB, B3 B AE 75.00 43 DLE
MBE  HOUSAI, BTG ERE 1520 RIR SR MR B | AT RE 2 R A A e 2218
?ﬁmﬁﬂﬂ’ﬂﬁﬁ%ﬂ%*ﬁﬁ 10~<15 @#LEH%EEH%%O , .
el o X0 R A RS N A o LG 40% LU LR T
I sl THAb Y 5~10 40% LA I, AR5 R 432N i (B ZH 40k
AT 0T UL <3 BT AT RE RN IR R OB R
%3 VELRERARLHIRBETESER
Table 3 Composition ratio and sensory evaluation of the double protein fermented milk
Gits  WERMER/mL  OM/mL AL BB @ AU vk HHYURTS 2 B4y

1 80 10 10 8:1:1  7.21+x0.33 43.10+0.54 14.39+0.33 8.20+0.21 72.90+1.41

2 60 20 20 3:1:1  7.11+0.43 42.20+0.38 15.59+0.41 7.20+0.29 72.10+1.51

3 40 40 20 2:2:1  6.02+0.21 37.30+0.27 14.58+0.23 6.90+0.35 64.80+1.06

4 40 30 30 4:3:3  7.05+0.34 43.10+£0.29 15.14+0.33 8.01+0.78 73.30+1.74
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Continue table 3  Composition ratio and sensory evaluation of the double protein fermented milk
it MOEEHEMK/mL  S/mL APmL RBUL @B ARG R HAURE Ao Mgy

5 40 20 40 2:1:2 7.04+0.36 53.30+0.34 11.66+0.36 8.20+0.39 80.20+1.45
6 30 40 30 3:4:3  7.20+0.42 52.40+0.36 11.10+0.43 9.30+0.22 80.00+1.43
7 30 30 40 3:3:4  6.00+0.18 42.20+0.45 15.85+0.26 7.90+0.44 71.95+1.33
8 20 60 20 1:3:1  7.12+0.29 53.10+0.35 11.78+0.45 8.00+0.52 80.00+1.61
9 20 40 40 1:2:2 7.01+0.61 43.10+0.41 15.39+0.28 8.00+0.13 73.50+1.43
10 20 20 60 1:1:3  5.10+0.33 42.20+0.19 14.40+0.42 7.10+0.25 68.80+1.19
11 10 80 10 1:8:1  6.20+0.43 48.90+0.52 13.10+0.43 8.00+0.29 76.20+1.67
12 10 10 80 1:1:8  6.30+0.27 41.10£0.35 15.50+0.44 7.20+0.30 70.10+1.36
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Fig.2 Effect of sucrose supplementation on sensory evaluation
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Fig.3 Effect of fermentative bacteria inoculation amount on sen-
sory evaluation
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g5 Table 4 Fermentation results of the orthogonal design
- s B R THEH . N -
80} s A g DRI e merins
&K it
ju 75 1 1 1 3 75.38+1.22
701 2 1 2 1 78.93+1.31
3 1 3 2 85.23+1.46
65T 4 2 1 1 75.45+1.45
60 . 5 2 2 2 85.54+1.26
39 L . e U 6 2 3 3 65.03+1.38
W G
BREREE 7 3 1 2 79.88+1.47
Fig.4 Effect of fermentation temperature on sensory evaluation 9 3 3 1 69.7241.55
g5 - k, 79.85 76.90 74.70
k, 75.34 76.62 83.55
80 + ks 71.67 73.33 68.60
R 8.18 3.58 14.95
& 450
B . £5 ETRBHENN
Table 5 Analysis of variance of orthogonal test
o5y g B pd PBE 0 BE
i SEHE Vo7 £
60 : ' ; ' ' A FEBETRAIEE 100716 2 50358 12.581  0.074
2 3 4 5 6 .
PR B Bt 23739 2 11.869 2965 0.252
C A&EEmFE]  338.895 2 169.447 42332 0.023 %
B 5 XKEERERERE ISR R 8.006 2 4.003

Fig.5 Effect of fermentation time on sensory evaluation
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iR BN R 81.33, Z G B Wi/ N, X R K T
I ) 45, 48 2 AT A /D s ) B R e Rk i) =
i 5 T A A ) [) 22 R I XE% BV AR 11 R VS e T sl
P BURORE B TR R 2% T BRIV R A . SR IO
TR E] 4~6 h #5838 H .
2.1.3  RBEIEACILES

W5 & ISR 1 ZL I i & R — = T 42 °C17),
FE IR BT g B A5 TS BRI R B I 1 FLAR RS e PR
TJBE D B 1281, [] B 2% R 38) BT 34 1 o g AV K
B EL R, O e BRI Sy 43 °C L HiAh 3 AR E
WATIEAC IR 25 R 4 £ 5

¢ 4 AL 5 A, S BRI TR H R PE 20 52 i fe
K MR R C>ASB, B A& 2 fa]> Bl s i >
T TR 2 i, i TR IS )5 M 28, REARE VR o i 2
TN B . RUREEA S A B Cy, B EERE 7S

e+ TR 3, P<0.05,

TN 7% (BT 50 R B R R 109% & FERT H]
HS5he HT AT HlE M A RERLOBESS), HA
B R LR A AR 5 AR TR IR S v, U )
YR, 2l —20, BCE PR3N 90.54, KK R A 43.22%,
FREE N 83.00 °T, BB PEAME T IE3CIREREE 5 41, R4
IEASIRER R, UL k B E R 3 R iE R, 15
FIRCE T4 R 90.68+0.11, 77K % Ky (43.52+0.43) % ,
1% B 4 (83.50+0.50) °T,
22 MEMALEFLATEE

F IR 1.3.5 W07 0 s i 2 e 45 2R 0
# 6,

*6 PRIRKERSHH
Table 6 Blending test results

NGl W% Bk EWS BRIEST
D-S 4R I 0.10  53.03x0.35 95.32+0.22 84.10+0.33
[ivg:u) 0.15 52.43+0.25  84.89+0.50 70.12+1.00

020 5237032 80.1120.18  66.23+0.00

B-FRHI K 0.10  53.28+0.42 90.21x0.34 74.4620.67

0.15 53.03+0.23
0.20 53.30+0.27

92.22+0.55 82.31+0.57
94.95+0.48  80.20+0.33
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Continue table 6 Blending test results

wn Wint/%  FKE%  BEWSY R JE/°T

BIRL4E  0.10 50206025  94.10£0.26  76.35+1.35
il 0.15 49.93+0.24  9424+0.33  80.15+0.59

020  49.37+038 94.23+0.45 84.540.33

PRI 0.10 56.09+0.45  93.25+0.52  82.50+1.00
0.15  5532+¢030 91.35:0.49 78.26+0.57

020  5571x037 90.21:0.48 81.47+0.50

2% 6 Al I D-SHUIR L AR 4N 0.10% . B-
MRS 0.20% & W FLLF 4 Z 40 0.10% . K Fi g 0.10%

HIKG 0.20% JRH LA YEZREN 0.15% R 0.10% ek
BV BN D-SEHUR MR EN 0.10% B-FMH;
0.15% 2 W LT 4E 2540 0.20% . FHIIE 0.10% IR
o LURE P M ZA8hn, BB IMAL 5 R D-FHiR
I 2 41 0.10%. B - I W AE 0.20% ., 72 W 5 2F 4k R 40
0.15% AL 0.10% , B = SRR EHE TR .
A ER 3 RMMEIEIRE BT PN 95.42+0.45,
R N (57.45+0.06) % , R FE 4 (83.67+0.57) °T.
2.3 PR BT

P AR A A5 e 2t , IR AT 4T
ZERNR T,

x7T FERERSH
Table 7 Product quality

1) WS ok RRHE/T Hi’j’iii’ 3”555(?[‘?‘)?;@;’ E(gf*gi%‘/ %z‘f/f’
1 95.57 57.50 84.00 2.68 9.22 2.59 0.46
2 94.92 57.45 83.00 2.62 9.16 2.63 0.44
3 95.78 57.39 84.00 2.69 9.28 2.58 0.46
SEPEARMERZE  95.42+0.45 57.45+0.06 83.67+0.57 2.66+0.04 9.22+0.06 2.6020.01 0.4520.01
R 7 ALRL AN 7= B 9542« S EHk:

0.45, F7KF 4 (57.45+0.06) %, FRJE #1(83.67+0.57) °T,
JE W5 & 4 M (2.6620.04) ¢/100 g, Ak B8 FL 1A & & K
(9.22+0.06) /100 g, & iz & 5t o4 (2.60+£0.01) /100 g,
£ k& & o (0.45+0.01) melg, #4545 GB 19302—2010
(& 22 E R e K& IEFL )P X AU & 1 2L 1 A
& (87 & 1>2.5 ¢/100 g, 25 T & 1>2.3 ¢/100 g, iR
FE=70.0 °T) o BAH LIS — 3, 2L O, WIRVRAR
PR A B H , GV S GG, TERL AT i, JC B 5540 .

3 it

SR FH A PR 2246 0 1 A k6 A o) LR 1 & T8 L o
SE R LI O E M B R AR R 12301
R A RN I A 7% (0 B0 A T vl e P
R 10% R EEIRE N 43 °C R EERTR] 5 h i 45 &
P LB PR Fe A, T 90.68+0.11, 157 7K 3y (43.52+
0.43)% , B2 M (83.50+0.50) °T , K FE IR [a] 4B E 143
SRR o )RR 1R EFL s D -5 B I iR 44
0.10% .B-AHIKE 0.20% SR FELF4E R4 0.15% . R HiL
JKE 0.10% Wil 75 5l i, HBCE VP4 el 95.42+0.45,

AR I F A XU 1 % T LB (LR X — B
LA, RIS, A5 9, BA KRR A 1
VR KR 7 g A AT R R
EARR SRS GB 19302—2010¢ £ 5224 FH & hn e
R ) HOE KU e B LI R |, S — OB i 4 JR DR
HE TR
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