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Abstract: To improve the survival rate of freeze-dried yeast, Saccharomyces cerevisiae was selected as the research object, and the
survival rate of the strain was the corresponding index. The main freeze-dried cryoprotector was oat fS-glucan, which was combined with
y-poly-glutamic acid and mannitol. The single factor rotation test was used to determine the level of three factors and serve as the central point of
response surface optimization test. The regression equation between the survival rate of yeast and the three factors was established by Central
Composite response surface method. The effects of various factors on the response values were analyzed by response surface analysis, and the
morphology of lyophilized yeast cells was observed by scanning electron microscope. The results showed that the best ratio of cryoprotectores
was 6.56% oat f-glucan, 0.15% y-poly-glutamic acid, 1.15% mannitol, and the mass ratio of bacteria to protective agent was 1:2. Under these
conditions, the survival rate of cells could reach 90.69%, which was close to the theoretical predicted value of 89.86%. Compared with the yeast
cells without adding cryoprotector, the yeast cells in the group with adding cryoprotector were full in morphology and complete in structure. The
results of this study can provide data support for the freeze-drying protection and promotion of yeast.
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Table 1 Test variables and levels of the centrally optimized
combined design
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Fig.1 Effect of oat f-glucan addition on yeast survival

FERUR TSRS, DL 0SS B bk k3

BIERRIK B 2%, SEE B RS WIR,
DifesRifl; (H25A 2R r Ry R e s A K
STHALE, Lok R AR EEERm, A
TR A ae™. g 1 Wa, BEE ML -
BRI G R, AR AR AR 2 —
AN BTG TN RS Y - BRI RN 6%
I, BERRMIAETE A BIER, 4 80.57%. M RERH
RMESE BRI E R FAHE R LB g 1T
RO Mt AT e S Ko S AE DRI A AR ) [
I 38 AT DA 3R /N 737 0k 4 A A Y
Crowe Z5OVRIF 0 i UM it B 4 o F 4 1T O 7K 4
+, MR G5 5 R R A AR AR A4S #4072 . Desmond
2PVE IR T Lactobacillus paracasei NFBC338 I,
FEMANGZLORIF TSRS b, S ANAS I SR I i A e
TR P AN I i L2 2 2 i B AR
AV k= B 5EHE (Z7%), AHINE S T R
EEIRE, AR T AR E BR324 8, AT ReZ
W5 PRI BASE - SR AR R o v o T B3 o 5 T %
fik.
212 p-RBBEM AT HEFR A0
80
0 d cd s 2
60 -
50
a0t
30 -
20
10 -

BB IE 2 / %

800 0.I05 OAIIO 0.I15 0:20 O.ﬁS 0]30 0‘55
P- BB /%
E2 y-RASENNENEESFEERFM
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Fig.3 Effect of mannitol addition on yeast survival rate
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Table 2 Central Composite Design response surface test design

scheme and results

A% Alg Blg Dlg BEHEERY%
1 500 010 067 44.57
2 700 010 0.67 56.07
3500 023 067 33.89
4 700 023 067 50.26
5 500 010 133 65.23
6 700 010 133 79.45
7 500 023 133 60.85
8§ 7.00 023 133 78.11
9 432 017 1.00 51.61
10 768 017 1.00 79.71
11 600 006 1.00 72.87
12 600 027 1.00 59.83
13 600 017 045 35.99
14 600 017 155 65.55
15 600 017 1.00 85.78
16 600 0.17 1.00 83.61
17 600 0.17 1.00 87.05
18 600 017 1.00 86.96
19 600 017 1.00 87.18
20 600 017 1.00 79.35
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M, M BRIEREINITEN 6.56%  p-SEAE RN TR AT R S5 260 89.86%, e R AT
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Table 3 Results of analysis of variance for yeast survival rate response surface quadratic regression model

Rk HoA  BAwE ¥HF FIL PAAProb>F BEMK
Model 5102.99 9 567 63.18 <0.0001 o
A-B-F KA 750.91 1 75091  83.67 <0.0001 o
By-RB5AB  128.78 1 128.78 1435 0.0036 ok
C-H 5% 85 1458.33 1 1458.33  162.49 <0.0001 o
AB 7.03 1 7.03 0.78 0.3969
AC 1.46 1 1.46 0.16 0.695
BC 13.06 1 13.06 1.45 0.2555
A? 642.13 1 642.13  71.55 <0.0001 o
B? 598.02 1 598.02  66.63 <0.0001 o
c? 1964.73 1 1964.73  218.92 <0.0001 o
Residual 89.75 10 8.97
Lack of Fit 47.07 5 9.41 1.1 0.4584 not significant
Pure Error 42.67 5 8.53
Cor Total 5192.73 19
R-Squared 0.9827
AdjR-Squared  0.9672
Pred R-Squared  0.9192
CV% 4.69
E: *RTERE (p<0.05); **ETFHRIZE (p<0.01),
o 10 o " ‘;% —— -
D 1 Lo ;
0.0 ! ho
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[iz1 Fig.6 Response surface plot of the effects of y-polyglutamic acid

Fig.4 Response surface plot of oat f-glucan and y-polyglutamic and mannitol on yeast survival
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