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Abstract: Objective:The formulation of protective agent added in vacuum freeze-drying process was optimized to obtain
bread yeast 3G-28 freeze-drying powder with good fermentation performance.Methods:On the basis of single factor
experiments of skim milk powder, sucrose, Tween-80, Arabic gum, cyclodextrin and glycerin, the formula of compound
freeze-drying protectant was optimized by response surface experiment, and the ferment power, trehalose content, sucrase
activity and flavor in fermentation liquid of yeast freeze-drying powder were studied.Results:The order of influence of each
factor on the number of viable bacteria in bread yeast freeze-dried powder was as follows: The concentration of
glycerol>the concentration of sucrose>the concentration of skim milk powder>the concentration of f-cyclodextrin. The
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formula of the best compound freeze-drying protective agent was as follows: Glycerin 4.7%, skimmed milk powder 20%, f-
cyclodextrin 15%, sucrose 5%. The viable quantity of bread yeast freeze-dried powder was 36.89x10° PCS / mL. The
fermentation capacity of baker's yeast 3G-28 freeze-dried powder was 214 mg/h/g, the content of trehalose was 44.22 mg/g,

and the activity of sucrase was 20.27 U/g. Compared with the freeze-dried powder of commercially available yeast and the

freeze-dried powder of the initial strain of yeast, the yeast showed higher biological activity. In terms of flavor, the content

of alcohol in bread yeast 3G-28 freeze-dried powder was the highest compared with the other two, showing good

practicability.ConclusionThe optimum formulation of the baker's yeast 3G-28 freeze-drying powder was studied, and the

baker's yeast freeze-drying powder with better biological activity was obtained, which had a good prospect in improving the

quality of bread products and in the application of microbial industrialization.
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Table 2 Design and results of response surface experiment

W AHIYE BIBUIRDIRIE CREFHVE D S-PRIRMIN  YiGREEd

Z (%) (%) (%) WEE(%) (N x 10°4~/mL)
1 0 0 -1 -1 32.16
2 0 0 -1 1 34.26
3 -1 0 1 0 36.19
4 1 0 1 0 32.85
5 0 1 1 31.24
6 1 0 0 -1 33.65
7 0 -1 0 1 32.65
8 -1 -1 0 0 30.45
9 1 1 0 0 31.85
10 0 0 1 1 33.67
11 -1 0 0 -1 35.37
12 1 -1 0 0 30.65
13 0 -1 1 0 30.12
14 0 0 0 0 36.97
15 -1 0 0 1 35.44
16 0 0 0 0 36.53
17 -1 0 -1 0 34.78
18 0 1 0 -1 32.14
19 1 0 0 1 34.62
20 0 0 1 -1 32.64
21 1 0 -1 0 34.12
22 0 -1 0 -1 30.12
23 -1 1 0 0 31.47
24 0 0 0 0 36.89
25 0 1 0 1 31.02
26 0 -1 -1 0 30.45
27 0 -1 0 31.62

* 3 MR T 22 50

Table 3 Variance analysis of regression model

FERE  FHA AME ¥y F P

el 116.41 14 8.32 13.67 <0.0001"
A 2.96 1 2.96 4.87 0.0476"
B 2.00 1 2.00 3.29 0.0948
c 0.039 1 0.039 0.063 0.8055
D 2.59 1 2.59 427 0.0612
AB 0.0081 1 0.0081 0.013 0.9100
AC 1.80 1 1.80 2.95 0.1115
AD 0.20 1 0.20 0.33 0.5746
BC 0.000652 1 0.000625  0.001027  0.9750
BD 3.33 1 3.33 5.47 0.0374"
CD 0.29 1 0.29 0.47 0.5058
A’ 3.99 1 3.99 6.57 0.0249"
B’ 99.67 1 99.67 163.83  <0.0001"
c 16.95 1 16.95 27.87 0.0002"
D? 9.40 1 9.40 15.46 0.0020"

W% 7.30 12 0.61

ST 7.19 10 0.72 13.09 0.0730
4l 0.11 2 0.055
B 123.71 26

Tz C.V. %=2.36; R™=0.9410; R, ;=0.8721; ** /R 22 5 0. (P<0.01);
*FIRE S B (P<0.05).
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Fig.8 The response surface and contour map of glycerine and skim milk powder
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Table 4 The flavor composition of before and after fermentation

S AR B[] (min) AEXT 1 (%)
ZH T BY-3 3G-28 25 T BY-3 3G-28
eI 5.07 5.61
LI 6.00 5.98 6.03 4121 3121 45.75
LR IR 6.97 2.34
= 7.99 8.01 8.04 4.80 5.46 331
HI2R 8.57 8.55 8.53 8.56 1.03 6.40 4.07 5.37
IR TR 9.42 9.43 3.18 223
3-HE-1- TR 10.67 11.68
LIRS IR 10.69 7.49
ZR-3-H I T g 10.71 9.97
3-F -1 T 13.36 12.65
2-HHE- - T 13.54 10.28
S I e 13.54 13.750
IEC R 13.93 13.76 13.78 0.71 0.39 0.36
KL 14.60 14.46 14.48 0.96 0.75 0.99
TR 14.81 14.65 14.67 0.62 0.26 0.84
1B 15.97 61.80
T 18.22 18.29 18.21 0.60 0.30 0.51
KRR 19.26
B T 19.32 0.56
USSR S Ry 19.34 0.59
SRR A g 19.71 0.36
5-THe-4 0 19.89 0.36
WO —HEL 20.09 0.370
2-Z IO 20.74 20.72 20.72 1.21 0.90 1.14
2- 7S 20.85 0.43
E NS 21.631 21.614 0.980 0.800
T- oS 21.948 0.180
/N1 23.054 0.340
2 kel 23319 23313 0.260 0.750
2,6,10-= F FE- e 23.334 0.920
9--| U 23.471 0.650
33 DU ke P e 23.593 0.750
2-HISE A7 25.600 0.790
IR A R 25.642 0.490
FRERR TR 27.876 27.841 27.843 5.470 11.400 4.460
2-HIEEN R 29.424 3.380
HLAIBHT 30.103 30.103 6.000 0.750
AL 30.178 30.178 30.177 1.870 1.250 1.390
2- g 32.270 32.262 0.580 0.530
2,4-RUT BOREY 37.168 37.164 37.163 37.163 31.510 3.000 5.310 3.720
AR W T TR 40.405 40.404 40.405 3.630 2.570 3.450
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