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Optimization of Cryoprotectant Formulation for Candida tropical by Central Composite Design

WANG Hua', HE Jin-mei**
(1. Citrus Research Institute, Chinese Academy of Agricultural Sciences, Chongging 400712, China;
2. College of Food Science, Southwest University, Chongging 400715, China)

Abstract: A cryoprotectant formulation consisting of sucrose, Z-sodium glutamate and polyethylene glycol for Candida
tropical was optimized using a response surface central composite design. By regression analysis of the experimental data
obtained, the optimum cryoprotectant formulation was found to consist of 14.15 g/100 mL sucrose, 7.07 g/100 mL L-sodium
glutamate and 1.01 g/100 mL polyethylene glycol. The predicted survival rate of Candida tropical with the addition of the
optimized cryoprotectant formulation after freeze-drying was 81.46%, which was close to the actual value of 82.73%.

Key words: Candida tropical; cryoprotectant; central composite design (CCD); response surface methodology (RSM)
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Table 2  Factors and their coded levels for central composite design
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Fig.1  Effect of cryoprotectant type and concentration on the survival
rate of Candida tropical after freeze-drying
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Table3 CCD arrangement and results
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1 1 1 1 50.21 53.44
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6 —1 1 —1 50.23 56.24
7 —1 —1 1 61.72 63.46
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15 0 0 0 83.97 80.87
16 0 0 0 76.26 80.87
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18 0 0 0 81.33 80.87
19 0 0 0 78.02 80.87
20 0 0 0 84.58 80.87
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Table 4 Analysis of variance for the fitted regression quadratic model
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Fig.2 Response surface plot for the effect of sucrose and L-sodium
glutamate on survival rate of cells
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Fig.3  Response surface plot for the effect of cross-interaction between sucrose
and polyethylene glycol on the survival rate of Candida tropical after freeze-drying
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Fig4  Response surface plot for the effect of L-sodium glutamate and

polyethylene glycol on the survival rate of Candida tropical after freeze-drying
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