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Extraction Technology of Crab Chitosan Based on Data Mining
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Abstract: Using crab shells as raw materials, combined with data mining technology, statistical methods such as box plots,
Spearman correlation, and redundancy analysis were used to select and determine the reaction conditions during the deacety-
lation process of chitin. On this basis, in order to demonstrate the rationality of the design of chitosan extraction conditions
based on data mining, a response surface experiment was designed to investigate the effect of reaction conditions on the de-
gree of deacetylation of chitosan. The results showed that the optimal extraction process conditions were sodium hydroxide
mass concentration of 0.5 kg/L, reaction temperature of 110 ‘C, and reaction time of 6h. Under these conditions,
deacetylation degree reached 89.53% , and the properties of chitosan performance met the requirements of commercial chito-
san. The experimental data conformed to the statistical results of data mining, which can provide reference for researchers.
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Fig. 1 Spearman correlation analysis and redundancy
analysis results of the effect of reaction conditions
on deacetylation degree
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Tab.2 Box-Behnken experimental design and data analy-
sis results
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Fig.2 Response surface graph of the effect of reaction
conditions on deacetylation degree



2023 4E 10 A o, . ETRUES RN R T <33

R AT — 5, ] T RE T

*F3 WEXELER
Tab.3 Validation test results

K 2 (b) B M0 RE N 100 CHE, i 2R
Wil 5 S S P M o v vk R 5 s Iy s [RD 4g 386 Jor o 358 0m
Bl 2 (c) F2BH « s Bisf T) -5 5 1o 30 B X o 2 e 2l 2 T

S E O, SEA SN I i 2 P R B AN o AR s Woamhe  MZREN R,
P W R E AT, Fe TR S MR L fe T2 ! 49997 92.12 19.52
HAE N R AL B R 0.5 ke/L | RV Ikt 2 634 9343 19.66

‘ \ 3 52393 $3.03 18.63
110 °C \ TS 6 ho LEML T Z564F N, e BB 2 T 50675 29,53 027

PP LAGE 3 93.18%
2.3 IWIEXIE

UESCIRAE R LR 3. Wk 3 Hhaf LIS, e
W 2B el 93.43% , LRI RN 19.66% ,

100

L

2.4 ETHEZREIXILL ST
T B 2 B S 36 R 1) S 2% P X MR 2 T
FERZ AN 3 FioR

n

100

100 [
= s % el E < 0t %. ! =
b+ =) . 2 oof é :
2 e PR 2 2 or
== f i = - | : —
20 = 20 o= g HL 20} - gﬁg;@
A I . . N . .
01 03 04 05 03 80 100 120 > p 6
VRN R S (kg L) SN i/ C S A}/ C

() FEALH T IR L (b) SR (c) JLJRHeJ ]
B3 E-THIRZIEMN KIS EEN R R S Ex I Z Bt R

Fig. 3 Effect of reaction conditions on deacetylation degree based on data mining and experimental data
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Fig. 5 Scanning electron microscopy of chitosan
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Fig. 6 Comparison of XRD diffraction patterns of chitosan
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