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Optimization of the Extraction Process of Crude Polysaccharides from

Tenebrio molitor
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Abstract: In this paper, the extraction conditions of polysaccharides from Tenebrio molitor were studied by using the ultrasonic methods
with Tenebrio molitor as raw material and distilled water as extractant. The extraction conditions of crude polysaccharides were studied from
four aspects: temperature, power, liquid-material ratio and extraction time. On the basis of single factor test, the response surface methodology
was used to optimize the crude polysaccharides yield of Tenebrio molitor. Under the condition of ultrasonic extraction, the results showed that
the influence of each factor on the yield ranged from the largest to the least: the ratio of liquid to solid, the ultrasonic power, the extraction
temperature, the extraction time. The optimal extraction condition of crude polysaccharides yield is the ratio of liquid to solid 25 mL/g,
ultrasonic power 300 W, extraction temperature 60 ‘C, and extraction time 150 min. Under these conditions, crude polysaccharides yield of
Tenebrio molitor is predicted as 2.10%. The measured crude polysaccharides yield reached (2.12+0.04) %, which was well matched with the
model predicted yield, indicating that the optimized extraction process of crude polysaccharides from Tenebrio molitor was reasonable. At the
same time, the yield of ultrasonically extracted crude polysaccharides from Tenebrio molitor was improved compared with the hydrothermal
extraction method under the same conditions.
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Table 1 Factors and levels used in response surface design
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Fig.3 Effect of extraction time on the yield of crude
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Table 2 Response surface design arrangement and experimental results

%% Atre/(mllg)  BFE/minG BhEW REIC FER%
1 30 120 300 80 201
2 30 120 240 50 1.93
3 20 120 180 50 1.55
4 20 180 180 65 1.60
5 20 120 240 65 1.74
6 10 120 240 80 1.74
7 20 180 240 80 1.85
8 10 180 240 65 1.69
9 20 60 240 80 1.94
10 20 120 240 65 1.89
11 30 180 240 65 212
12 30 120 180 65 2.00
13 10 120 180 65 1.62
14 20 60 180 65 1.80
15 30 120 300 65 2.09
16 30 120 240 80 1.99
17 20 120 240 65 1.74
18 10 120 240 50 157
19 20 180 300 65 1.90
20 20 120 240 65 1.79
21 10 120 300 65 1.62
22 20 60 240 50 1.75
23 20 120 300 50 1.99
24 20 120 240 65 1.93
25 20 180 240 50 1.83
26 20 120 180 80 1.85
27 10 60 240 65 1.53
28 20 60 300 65 2.05
29 30 60 240 65 1.91
3 AN AES
Table 3 Analysis of variance of the fitted model
FERR  FiAe AW #h F A4 pii  BEH
AEA 0.64 14 0.046 441 0.0044 **
A 0.43 1 0.43 41,19  <0.0001 *x
B 0.0000083 1 0.0000083 0.00080  0.98
C 0.13 1 0.13 1229  0.0003 **
D 0.048 1 0.048 4.62 0.050 *
AB 0.00063 1 0.00063 0.060 0.81
AC 0.0020 1 0.0020 0.19 0.67
AD 0.0030 1 0.0030 0.29 0.60
BC 0.00063 1 0.00063 0.060 0.81
¥TR



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.8

LR
BD 0.0072 1 0.0072 0.70 0.42
CD 0.020 1 0.020 1.88 0.20
A 0.0011 1 0.0011 0.11 0.75
B? 0.00030 1 0.00030  0.029 0.87
c? 0.0027 1 0.0027 0.26 0.62
D? 0.00073 1 0.00073  0.070 0.80
KRE 0.15 14 0.010
KAAR 0.12 10 0.0011 1.50 0.40
YR £ 0.031 4 0.0077
p 0.79 28
E: RF p<0.0l B HE, *&F p<0.05 2%,

a 21

o
N

ZHEEE %

80 -
\71\68'\6-2‘“&@/'{20 25L‘%)
D: #ry 56 5010 Syl @
R © AL ik

5 HEBNATEIFRARAR L 32 B 2N
Fig.5 Mutual domino effect bent surface mapping of extraction
time and liquid-solid ratio
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