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Abstract[JTo develop the methodology of the quantitative analysis of saponin in ginseng milk, conditions
of the saponin extraction were optimized using the fractional factorial design with 3 variables and
3 levels by a RSM computer program. The extraction of saponin increased with an increase in extraction
temperature up to 90C and then decreased significantly at 100C . Extraction time affected the saponin
yield in a similar trend. On the other hand, decreasing cooling temperature increased the amount
of the saponin extracted. Recovery yield of the saponin from ginseng milk varied from 70.0% to 92.9%.
The optimum extraction temperature, time and cooling temperature determined by partial differentiation
of the model equation were 86C, 2.83 hrs and 4C, respectively.
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Fig. 1. Schematic diagram for extraction of total sapo-
nin from ginseng milk.
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Table 1. The fractional factorial design for optimiza-
tion of extraction condition of saponin in gin-

el 2 A3} 55

Table 2. The fractional factorial design for total sapo-
nin extraction performance test and recovery

seng milk yield
Treatment Coded var* Process var. Treatment Coded var* TS* mg/ Recovery
no. X X, X Xi X, Xs no. Xi X2 Xs 015g GE° yield (%)
1 -1 -1 -1 80 2 4 1 -1 -1 -1 492 89.9
2 -1 +1 +1 80 4 30 2 -1 +1 +1 4.32 78.8
3 +1 -1 +1 100 2 30 3 +1 -1 +1 4.09 74.7
4 +1 +1 -1 100 4 4 4 +1 +1 -1 4.50 82.1
5 0 0 0 90 3 17 5 0 0 0 4.85 88.5
6 0 0 0 90 3 17 6 0 0 0 4.85 88.5
7 -1 -1 +1 80 2 30 7 -1 -1 +1 4.26 77.8
8 -1 +1 -1 80 4 4 8 -1 +1 -1 4.95 90.3
9 +1 -1 -1 100 2 4 9 +1 -1 -1 4.90 89.5
10 +1 +1 +1 100 4 30 10 +1 +1 +1 3.83 70.0
11 0 0 0 90 3 17 11 0 0 0 4.85 88.5
12 0 0 0 90 3 17 12 0 0 0 4.85 88.5
13 +1 0 0 100 3 17 13 +1 0 0 4.68 854
14 -1 0 0 80 3 17 14 -1 0 0 4.49 89.2
15 0 +1 0 90 4 17 15 0 +1 0 4.69 85.6
16 0 -1 0 90 2 17 16 0 -1 0 4.75 87.3
17 0 0 +1 90 3 30 17 0 0 +1 441 80.5
18 0 0 -1 90 3 4 18 0 0 -1 5.09 92.9

*X, is extraction temp. (C), X; is extraction time
(hour), X; is cooling temp. (C).
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Table 3. Values of regression coefficient calculated by Table 4. Analysis of variance for full regression of the

RSM program for the recovery yield of sapo- recovery yield of saponin
nin S Sum of DF Mean F
Ind. variable Coefficient Stad. error Sig. level ource squares squares value
Constant  —108,190135 29.088842 0.0059** Model 645.112 9 726791  200.115***
X 3.720049  0.662942 0.0005*** Error 2.90549 8 0.36319
X, 29.850934  2.933537 0.0000***
X 0207581 0172674  0.2637 Total 657018 17
XXz —0.16875  0.021307 0.0000*** R $q.=0.995578, R adj.=0.990603, ***p<0.001.
).6).€ —0.003173 0.001639 0.0889
X, X3 0.031731 0.01639 0.0889
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Fig. 2. Response surfaces and contour plots of the yield of saponin recovery at constant extraction temperature
of 80, 90 and 100T, respectively.
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Ext. time=3 hour
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Fig. 3. Response surfaces and contour plots of the yield of saponin recovery at constant extraction time of 2,

3 and 4 hours, respectively.
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Fig. 4. Response surfaces and contour plots of the yield of saponin recovery at constant cooling temperature

of 4, 17 and 30T, respectively.
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