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Optimization on freezing concentration of aqueos extracts from

Anoectochilus roxburghii rhizome
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Abstract: The {reezing concentration of aqueos extracts feom the re-
sidual rhizome of Anoectochilus roxburghii has been investigated.
The loss rate caused by entrainment of ice crystals and the rate of the
freezing concentration were selected as the evaluation indexes to de-
sign the optimization of processing by the response surface methodol-
ogy. The experimental results showed that the most ideal process
were as the followed: the temperature difference between refrigerant
and concentration 5 “C . scraper speed 45 r/min, and freeze concen-
tration time, 13.5 h. Under the conditions, the loss rate caused by
entrainment o f ice crystals was 0.891 0% and the rate of the freeze
h), and the comprehensive

concentration was 0.953 6 mg/(mL -

score was 0.796 1, which was the best comprehensive evaluation
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score in all.
Keywords: Anoectochilus roxburghii; freeze concentration; suspen-

sion; loss rate; concentration rate
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Schematic drawing of experimental freeze
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Figure 1

concentration system
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The different between refrigerant temperature

and concentrate temperature/ °C
B2 AN REHEBIEE RS KT R R R RN R
Figure 2 Influences of the difference between refrigerant
temperature and concentrate temperature on the

loss rate and concentration rate
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Figure 3 Influences of the scraper speed on the loss rate and

concentration rate
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Table 1 Factors and levels applied of response

surface method (RSM) analysis
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Table 2 Experimental design and results
i X, X, X, UK et R4 R/ UKERJenty a1 G S
/% (mg+mL ! «h 1) ZFEE S s

1 —1 1 0 0.428 0 0.538 0 1.000 0 0.087 9 0.635 2

2 0 —1 —1 2.278 0 0.841 0 0.298 2 0.535 7 0.412 8

3 0 0 0 0.942 0 0.842 0 0.805 0 0.537 2 0.722 4

4 0 0 0 1.011 0 0.891 0 0.778 8 0.609 6 0.740 9

5 1 0 —1 2.473 3 1.155 2 0.224 1 1.000 0 0.590 1

6 1 —1 0 3.064 0 1.068 0 0.000 0 0.871 2 0.348 5

7 0 1 —1 0.773 3 0.889 3 0.869 0 0.607 1 0.743 1

8 —1 —1 0 1.430 0 0.478 5 0.619 9 0.000 0 0.433 5

9 0 1 1 0.753 3 0.677 9 0.876 6 0.294 6 0.606 6

10 0 0 0 1.027 0 0.921 0 0.772 8 0.653 9 0.756 2

11 0 0 0 0.917 0 0.951 0 0.814 5 0.698 3 0.790 6

12 1 1 0 1.464 0 0.802 0 0.607 0 0.478 1 0.574 0

13 0 0 0 0.899 0 0.971 0 0.821 3 0.727 8 0.805 2

14 1 0 1 2.453 3 0.877 3 0.2317 0.589 3 0.414 9

15 —1 0 —1 0.780 0 0.575 2 0.866 5 0.142 9 0.574 1

16 —1 0 1 0.890 0 0.532 0 0.824 7 0.079 1 0.547 0

17 0 —1 1 2.553 3 0.641 6 0.193 7 0.241 1 0.345 6
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Table 3 Variance analyses for the regression model

AR CFHRM AmE B F {8 P BEH
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X;  0.008 600 1 0.008 600  8.11 0.019 2 *
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X1 X3 0.005 483 1 0.005 483 5.17 0.049 1 *
X? 0.072 000 1 0.072 000 67.47  <C0.000 1 * %
X3 0.077 000 1 0.077 000 72.21  <C0.000 1 * %
X3 0.043 000 1 0.043 000 40.61 0.000 1 * %
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Figure 5  Influences of the different between refrigerant

temperature and concentrate temperature and

freeze concentration time on comprehensive score

(S) of freeze concentration
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