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Screening and optimization of vacuum freeze—drying protective agent
formula for an aroma—producing yeast strain C42
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Abstract: To obtain the vacuum freeze —drying protective agents for an aroma —producing yeast strain C42,
Plackett—Burman (PB) , the steepest ascent experiment and BBD were used to screen the protective agent
formula by vacuum freeze—drying method. As a result,the survival rate of aroma-producing yeast strain C42
was 80.56% +1.19% under the optimal freeze-drying conditions which consisted of 2.90% of glycerin,10.33%
of raffinose and 9.63% sodium glutamate,which laid a firm foundation for preservation,the further research and

application of the yeast strain C42.
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Table 1  Factors and levels of centrifugation condition
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Table 2 Range of different factors investigated with

Plackett—Burman

X 22 1 ﬁﬁgﬂ 1
13 (%) X, 25 5
FFERE (%) X, 25 5
BZRE (%) X, 25 5
EERLECO) X, 1 2
3580 (%) X 1 2
V(%) X 0.5 1
ABERE (%) X, 25 5
HEWE (%) Xg 25 5
wH ZH -1 1
e A -1 1
=H =H -1 1
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Table 3 Factors and levels of Box—-Benhnken Design
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Fig.1 Growth curve of yeast strain
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#4  Plackett—-Burman design3Z 545 5 (N=12)
Table 4 Response values of Plackett—Burman design (N=12)
ST X, X, X, X, Xs X X, Xs A A A FEEW
1 -1 -1 1 -1 1 1 -1 1 1 1 -1 50.00
2 1 1 1 -1 -1 -1 1 -1 1 1 -1 61.05
3 1 -1 -1 -1 1 -1 1 1 -1 1 1 33.32
4 -1 -1 -1 1 -1 1 1 -1 1 1 1 42.1
5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 34.21
6 -1 1 1 1 -1 -1 -1 1 -1 1 1 68.42
7 1 -1 1 1 -1 1 1 1 -1 -1 -1 49.11
8 1 -1 1 1 1 -1 -1 -1 1 -1 1 56.16
9 1 1 -1 1 1 1 -1 -1 -1 1 -1 57.89
10 -1 1 1 -1 1 1 1 -1 -1 -1 1 50.36
11 1 1 -1 -1 -1 1 -1 1 1 -1 1 43.84
12 -1 1 -1 1 1 -1 1 1 1 -1 -1 63.16
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Fig.2 Effect of centrifugation condition on the survival of C42
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Table 5 The analyses of the significance of different factors
ESES ZRNEAE By S (%)
X, -1.15 3.94 0.29
X, 13.30 530.94 39.16
X; 10.10 305.83 22.56
Xy 10.68 341.97 25.22
Xs 2.03 12.32 0.91
Xs -3.84 44.16 3.26
X; -1.90 10.87 0.80
Xs 1.01 3.08 0.23
A 3.83 44.08 3.25
A 2.66 21.17 1.56
A -3.54 37.52 2.77
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Table 6  Steepest ascent design and response values

s T AERH TR R RE
(%) (%) (%) (%)
1 1 20 0 30.00
2 2 15 5 39.98
3 3 10 10 63.70
4 4 5 15 36.17
5 5 20 32.00
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Table 7 Box—Benhnken Design and response values

S A B C TEERE PR AE3 26 (%)
1 1 -1 0 32.17
2 0 -1 1 41.79
3 0 0 0 77.38
4 1 0 1 29.01
5 0 0 0 77.14
6 1 1 0 4524
7 -1 0 -1 47.14
8 0 0 0 79.88
9 -1 0 34.4
10 0 0 0 75.00
11 0 -1 28.57
12 0 0 0 80.83
13 -1 1 0 41.79
14 -1 -1 0 50.48
15 0 1 -1 52.02
16 0 1 1 50.24
17 0 -1 -1 48.10

%8 Box-Benhnken Design i3 [ AL 5 72 73 By
Table 8  Analysis of variance on regression mode of

Box-Benhnken design

ek v B sy e P g
BiM 544731 9 605.26 100.39 <0.0001 3%
A 18837 1 18837 31.24 0.0008
B 35.07 1 3507  5.82  0.0466
C 51.97 1 5197 8.62 0.0218
AB 11837 1 11837 19.63 0.0030
AC 43.43 1 4343 720 0.0314
BC 5.13 1 513 0.85 0.3870
A2 251536 1 2515.36 417.21 <0.0001
B2 52668 1 526.68 87.36 <0.0001
C? 149201 1 1492.01 247.47 <0.0001
7 4220 7 6.03 126 03988 ABF
RAUTHL 20.55 3 6.85

4iiZzE 2166 4 5.41

K IE B 5489.51 16
R=0.9923 R,’=0.9824
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Fig.3  Corresponding 3d surface of A—glycerin and B-raffinose
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Fig.4 Corresponding 3d surface of A—glycerin and

C—sodium glutamate
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Fig.5 Corresponding 3d surface of B-raffinose and

C-sodium glutamate
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