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Freeze— drying Cryoprotectant Optimized by Orthogonal
Experiment for Acidithiobacillus ferrooxidans
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ABSTRACT: The optimized freeze — drying cryoprotectant of Acidithiobacillus ferrooxidans was studied by orthogonal experiment, in
which glycerol, trehalose, sucrose and bovine serum albumin ( BSA) were regarded as factors. The resulis of Direct— viewing analysis, the factor
index analysis and variance analysis indicated that in freeze— diying cryoprotectant, which is composed of glycerol, trehalose, sucrose and BSA,
the gradation of influencing survival ratle & in tum as follows: glycerol > trehalsse > sucrose > BSA. The optimized combination of freeze—
drying cryoprotectant consists of 5% (w/v) glycerol, 15% trehalose, 18% sucwose and 10% BSA. , in which, the survival rate of Acidithiobacit

lus ferrooxidans could reach 94 % .
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Table 1 The factors and levels selected (ph2_ 0) s 2h,
s (%)= / x 100%
A B C D
1 5% 10% 6% 5% 2
2 10% 15% 12% 10%
3 15% 20% 18% 15%
2
Table 2 the original values and experimental result of orthogonal experiment
A B C D
(%)
1 5% 10% 6% 5% 56
2 5% 15% 12% 10% 73
3 5% 20% 18% 15% 49
4 10% 10% 12% 15% 26
5 10% 15% 18% 5% 47
6 10% 20% 6% 10% 31
7 15% 10% 18% 10% 47
8 15% 15% 6% 15% 41
9 15% 20% 12% 5% 30
0 0 0 0 2
K1 59.333 43. 000 42. 667 44.333
K2 34.667 33. 667 43. 000 50.333 = 39
K3 39.333 36. 667 47. 667 38 667 N
R 24.666 17. 000 5. 000 11. 666
2.1 1 (1) 10% , MS
2 : 5% 15% 15% 5%
18% 10% ( A1B2CsDy) s 59.333 10% 15% 20%
2.2 15% (3)QMS
2.2.1 , 18% (4 10%
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Figure 1 Trendline of relationship between factors and responses
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Table 3 The results of variance analyss
F Fo.10 Fo o5
1030. 222 2 515. 111 21.972 9 19 w ok
442. 889 2 221. 4445 9. 45 9 19 *
46. 889 2 23. 4445 1. 000 9 19 NS
204.222 2 102. 111 4.355 9 19 NS
46. 89 2 515.11
Fo0< F<Foos , *
F<Foo > , NS
F>Foos ) o
* When Fy o< F< Fo.¢5, corespondence factor is a significant one.
NSWhen F< F |y, correspondence factor isn’ t a significant one.
* * When F> F; 5, correspondence factor is a highly significant one.
, CMS 2.4
; OU/B) )
MS , 4

4
Table 4 Validation of the optimization of Freeze— diying Cryoprotectants
( /ml) ( /mL) (%)
A B,GD, 1.2x 102 1. 13x 10° 94%
1.2x 102 2.4x 107 2%
A1B2C3D2( 5% 15% 18% (91115, B8]
10%) s s 5% David Cleland
R 94 % /
819%'*,
A1B2C3D2( 5% 15% 18%
, 10%) s
R pH , s 94%
, Anchordoguy TJ L15.17- 1) ,
[13- 1] i
(1 , 15% . (10%)
(20%)
’ ’ 4
Hd 5% 15% 18%
s 10% s
) CMS 94%
94% ,
(2%) 47
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