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Study on optimization of the technology for removing bitterness from
bitter apricot seed by response surface methodology
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Abstract: New process for debittering of bitter apricot seed was established by vacuum concentration and
optimized by response surface methodology.On the basis of single factor experiments,the optimal conditions were
obtained through Box-Benhnken center—united experiment design and response surface methodology.The results
showed that the optimal process conditions were vacuum concentration 20min in the vacuum degree of -0.09MPa
for debittering, concentration of citric acid 0.24g/L, concentration temperature 82°C, and ratio of liquid to material
10mL-g ~".Under this condition,the score of debittering was 95.
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for reduced pressure debittering

W HA)E R RE EASE B e
(C)  (MPa)  (h) (C)  (MPa)  (h)
30 0.00 10.5 75 -0.09 05
30 -009 55 90 -0.09 025
45 -0.09 25 90 -005 055
60 -0.09 1.5 90 0.00 1.5
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Table 3 Program and experimental results of RSA

X, it X, X; FRIR X, B
S s e N 7 ey 3 N JB
T A WML WE WE
(min) (mL/g) (¢/L) (C)
1 0 -1 0 1 88.2
2 -1 0 -1 0 65.0
3 -1 0 0 1 76.0
4 1 -1 0 0 89.5
5 0 -1 0 -1 67.0
6 0 0 -1 -1 58.0
7 -1 1 0 68.0
8 0 0 0 85.8
9 0 0 0 0 85.2
10 0 0 -1 1 78.5
11 0 -1 1 0 87.2
12 0 0 1 -1 65.7
13 0 0 1 1 88.5
14 0 1 1 0 86.7
15 0 1 0 1 88.1
16 0 0 0 0 89.2
17 -1 0 1 0 67.3
18 0 0 0 0 89.6
19 1 1 0 0 89.8
20 1 0 1 0 89.1
21 0 0 0 0 85.8
22 1 0 0 1 87.3
23 0 1 0 -1 63.4
24 1 0 -1 0 86.5
25 0 1 -1 0 71.6
26 15 -1 -1 0 72.4
27 -1 -1 0 0 68.2
28 -1 0 0 -1 52.7
29 1 0 0 -1 80.3
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Table 4  Analysis of variance table

Jr AR H 5 Yo7 FAig Pr>F M
X, 1 1308.34 1308.34 129.67 <0.0001 %
X, 1 2.00 2.00 0.20 0.6629
X5 1 229.69 229.69 22.76 0.0003 0ok
X, 1 1190.02 1190.02 117.94 <0.0001 ® %

X, X, 1 0.062 0.06 6.19E-003 0.9384
X, X, 1 0.022 0.02 2.23E-003 0.9630
X, X, 1 66.42 66.42 6.58 0.0224 *
X, X, 1 0.022 0.022 2.23E-003 0.9630
X, Xy 1 3.06 3.06 0.30 0.5904
X5X, 1 1.32 1.32 0.13 0.7227
X, 1 165.80 165.80 16.43 0.0012 %
X,’ 1 40.73 40.73 4.04 0.0642
X,’ 1 193.08 193.08 19.14 0.0006 ok
X,’ 1 447.48 447.48 44.35 <0.0001 ® %
pSYClE| 14 123.61 12.36 2.20 0.0786
BrkZE 10 0.14 0.011
iii 2f 3?;17527 0.013 2.80 0.1664
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Fig.10 Responsive surfaces graph of Y =£(X,,X,) Fig.12  Responsive surfaces graph of Y ={(X,,X,)
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