FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2020.11.036

EI6HE 1 H BE 2208 | 2020 F 11 A | RéSHN

ETFBEBEHBEALIZMANL

Optimization of the boiling granulation process of Lilium brownii
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Abstract: An instant powder was prepared by using Lilium brow-
nii as main raw materials, and huaishan, lotus seeds, barley and
red dates as auxiliary materials. Based on the single factor test,
the ratio of raw and auxiliary materials, fan frequency, inlet air
temperature and peristaltic pump speed were used as influencing
factors, product yield and dissolution rate were indicators, and a
response surface method was used to optimize the boiling granu-
lation process of Lilium brownii powder. The results showed that
the optimal granulation process of response surface were: ratio of
raw and auxiliary of 6 ¢ 1, the peristaltic pump speed of 5 r/min,

the inlet air temperature of 70 “C, and the fan frequency of
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25 Hz. Under
dissolution rate was (73.61 4 1.84) % . and the yield of Lilium

this technological condition, the product
brownii powder was (79.65+1.21) %, which were 36.96% and
28. 38% higher than before granulation, respectively. The
analysis of variance showed that there was a high degree of agree-
ment between the predicted value of the model and the
verification test result, indicating that the model was reliable.
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Figure 1  Effect of different proportion of raw and auxil-

iary materials on yield and solubility of Lilium

brownii powder
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Figure 2 Effect of different air inlet temperature on yleld

and solubility of Lilium brownii powder
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Figure 3  Effect of different peristaltic pump speed on
yield and solubility of Lilium brownii powder
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Figure 4 Effect of different fan frequency on yield and

solubility of Lilium brownii powder
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Table 2 Box-Behnken response surface optimization
design experiment

o A B c W/, e
% /%

1 —1 0 0 —1 58.32 75.85
2 1 0 —1 0 69.87 78.25
3 0 1 1 0 63.22 64.68
4 0 0 —1 —1 61.78 63.39
5 1 0 0 1 67.25 68.34
6 0 0 0 0 73.65 78.54
7 0 —1 0 1 61.22 54.25
8 0 0 1 —1 57.24 68.34
9 1 0 1 0 66.85 72.59
10 0 0 1 1 65.62 55.24
11 0 1 —1 0 62.77 64.36
12 1 1 0 0 65.52 74.21
13 0 0 0 0 73.25 80.36
14 0 —1 0 —1 51.54 64.25
15 0 0 —1 1 67.23 60.15
16 0 1 0 1 63.23 55.38
17 0 0 0 0 74.56 83.36
18 0 —1 1 0 57.22 54.12
19 0 0 0 0 75.36 77.68
20 —1 0 —1 0 62.59 73.59
21 1 —1 0 0 60.54 67.32
22 0 —1 —1 0 64.58 63.78
23 —1 0 0 1 63.52 65.82
24 —1 —1 0 0 55.58 69.21
25 1 0 0 —1 64.67 76.79
26 0 1 0 —1 59.85 70.36
27 —1 1 0 0 60.33 72.24
28 —1 0 1 0 61.47 70.23
29 0 0 0 0 71.26 78.32
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Table 3 Variance analysis of regression model of dissolution rate
Ji 22K R 5 H ¥ior F {4 P{H 3
Y 930.73 14 66.48 34.89 <20.000 1 * %
A 90.15 1 90.15 47.31 <20.000 1 * %
B 48.96 1 48.96 25.70 0.000 2 * %
C 24.65 1 24.65 12.94 0.002 9 * %
D 100.17 1 100.17 52.57 <20.000 1 * %
AB 0.01 1 0.01 6.94E—003 0.934 8
AC 0.90 1 0.90 0.47 0.502 6
AD 1.72 1 1.72 0.90 0.358 7
BC 15.25 1 15.25 8.00 0.013 4
BD 9.92 1 9.92 5.21 0.038 6
CD 2.15 1 2.15 1.13 0.306 5
A? 126.23 1 126.23 66.25 <20.000 1 * %
B? 444,18 1 444.18 233.12 <20.000 1 * %
C? 99.68 1 99.68 52.31 <20.000 1 % %
D? 256.74 1 256.74 134.75 <20.000 1 * %
mE 26.68 14 v
ES R 17.06 10 1.71 0.71 0.700 4 AR
4l 22 9.62 4 2.40
g 957.40 28
T ox FRERBE(P<0.05), * * F/RMWEF (P<0.01);R*=0.972 1,RA4=0.944 3,
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Table 4 Variance analysis of regression model of product yield
T 2 K U5 Ryl H R ¥r F{H P{d I
RETY 1.820.02 14 130.00 31.49 <0.000 1 * *
A 9.29 1 9.29 2.25 0.155 7
B 68.16 1 68.16 16.51 0.001 2
C 27.66 1 27.66 6.70 0.021 4
D 296.01 1 296.01 71.71 <20.000 1 * %
AB 3.72 1 3.72 0.90 0.358 3
AC 1.32 1 1.32 0.32 0.580 3
AD 0.62 1 0.62 0.15 0.703 2
BC 25.40 1 25.40 6.15 0.026 4
BD 5.71 1 5.71 1.38 0.259 1
CD 24.30 1 24.30 5.89 0.029 3
Az 13.37 1 13.37 3.24 0.093 5
B? 624.47 1 624.47 151.28 <20.000 1 * %
C? 416.88 1 416.88 100.99 <20.000 1 * %
D? 563.96 1 563.96 136.62 <20.000 1 * %
TmE 57.79 14 T
A 36.64 10 3.66 0.69 0.710 1  AE¥F
afiiR 2% 21.15 4 5.29
Jag-r =3 1 877.81 28
T ox FREFEFHF(P<C0.05) ., » x FRk i #FH (P<C0.01);R?>=0.969 2,R34;=0.938 4,
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