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Table 3 Variance analysis for the second-order polynomial model

S Som o Ak o i b
Source um o df can F value P value
square square
Model 18.55 9 2.06 464.51 <<0.000 1% *
A 1.04 1 1.04 235. 33 <<0.000 1% *
B 1.57 1 1.57 353.09 <<0.000 1% *
C 2.37 1 2.37 533.16 <<0.000 1% *
AB 0.72 1 0.72 162. 86 <<0.000 1% *
AC 0.27 1 0. 27 59.78 0.000 1% *
BC 0.023 1 0.023 5.07 0.059 0
A* 7.68 1 7.68 1730. 34 <20.000 1 % *
B 3.70 1 3.70 834. 60 <C0.000 1 % *
C? 0.25 1 0.25 57.08 0.000 1% *
Residual 0.031 7 4. 436E—003
Lack of fit 0.018 3 6. 125E—003 1.93 0.266 1
Pure error 0.013 4 3. 170E—003
Cor total 18.58 16

Note: * P<C0. 05 means significant; * * P<C0. 01 means extremely significant.

50
15

X g

o =]
& 14 = 45
= 5 40

° z

> g
535

8., &

30
70 75 80 85 90

A extraction temperature/C

Yield of ARP/%
C: molar ratio of DES

70 75 80 85 90
A: extraction temperature/C




I ARZFERFR,2024 £,40 %, % 2 H8 Journal of Guangxi Academy of Sciences,2024,Vol. 40 No.2

Yield of ARP/%

C: molar ratio of DES

. T
30 35 40 45 50

B: extraction time/min

8 A2 H PR X ARP 1 A 52 W] ) 0 Ji7 T 4]

Fig. 8 Response surface diagrams of the effect of interactive factors on the yield of ARP
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eutectic solvent extraction and aqueous two-phase sys-

Process Optimization of Deep Eutectic Solvent-based Ultrasound-
assisted Extraction of Crude Polysaccharides from Angelica
sinensis Residue

YUAN Yuan',LING Liyan',BIN Yuejing' ,SUN Xiang’,LI Sidan',LIU Zhenhua®" "

(1. Wuzhou Engineering Research Center of Resource Recycling, College of Mechanical and Resource Engineering, Wuzhou Uni-
versity, Wuzhou, Guangxi, 543000, China; 2. School of Resources,Environment and Materials, Guangxi University, Nanning . Guan-
gxi,530004 ,China; 3. College of Environment and Food Engineering, Liuzhou Vocational and Technical College, Liuzhou, Guangxi,
545006, China)

Abstract: In order to study the extraction process of crude polysaccharide from Angelica sinensis residue,the
extraction rate of A. sinensis Residue Crude Polysaccharide (ARP) was used as an index to investigate the
effects of the type of Deep Eutectic Solvent (DES) , molar ratio of components,water content of DES, extrac-
tion temperature,extraction time and liquid-to-material ratio on the extraction rate of ARP,and the extrac-
tion process parameters were optimized by response surface analysis. The results showed that the deep eutec-
tic solvent composed of choline chloride and ethylene glycol was more suitable for the extraction of ARP. The
optimal extraction process was extraction temperature of 82 “C ,extraction time of 40 min,and molar ratio of
6 : 1. Under these conditions,the extraction rate of ARP was (14.4340. 10) % ,and the total sugar content of
ARP was (47.54+1.23) %. The extraction rate of ARP by traditional water extraction and alcohol precipita-
tion method was (9. 8540. 12) % ,and the total sugar content of ARP was (25.45+1. 37) %. Therefore, the
deep eutectic solvent composed of choline chloride and ethylene glycol is a better extraction solvent, which
can replace the traditional solvent for polysaccharide extraction and has practical application value.

Key words: Angelica sinensis residue;crude polysaccharides;deep eutectic solvent;ultrasound-assisted extrac-

tion;response surface methodology
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