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Optimization of Ultrasonic Pretreatment Followed by Enzymatic Hydrolysis for Extraction Technology
of Polysaccharides from Arnebia Euchroma
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ABSTRACT: OBJECTIVE To study the optimal technological factors for extracting Arnebia euchroma polysaccharide with
compound enzymes under ultrasonic. METHODS To develop an optimal procedure based on ultrasonic pretreatment followed
by enzymatic hydrolysis for the extraction of polysaccharides from Arnebia euchroma, single factor and orthogonal design
methods were used to deal with the effects of crucial ultrasonic pretreatment and hydrolysis parameters on polysaccharide yield.
RESULTS The optimal values of ultrasonic power, pretreatment time and material/liquid ratio were determined to be 160 W,
40 min and 1 : 12, respectively. The optimization of enzymatic hydrolysis was achieved through the combinatorial use of 2%
cellulose, 2% pectinase and 2% neutral proteinase for the hydrolysis for 40 min at pH 5.5 and 55 ‘C. CONCLUSION The
combination of ultrasonic pretreatment and enzymatic hydrolysis may provide a good idea for the large-scale production of
polysaccharides from Arnebia euchroma.
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Fig 1 Effect of ultrasound treatment time on polysaccharide
yield
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Fig 3 Effect of ultrasonic power on polysaccharide yield
HIGE R g, BEAEH S DR R, ZhR

PERBEHTHE R, MRy 200 W N TE SR, R

PRI A] e & tEBEE DU i 0G0, B, BY

Iy A 40 i BEAsRE , 2 BE SRR 1 0

2.5 GEAPOIEASIRE:

251 GEAPEACER R LA AR S A R

SE A BRI A K o SR IEASIREE Lo(3*) % 54

PRI 2R A I TR o ORR G R 7 T R AT

FATIEAG, ISP AR 1. IEAZ Bt R W% 2,

MR EAT LR a5 RIEAT T 2200 M, G5 R IR 3.

®1 BEWEERHZEATXR
Tab 1 Factors and levels in the orthogonal design for the
optimization of ultrasonic pretreatment
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Tab 2 Experimental results of orthogonal design for the optimization of ultrasonic pretreatment
# P FR AR .
i oRey LR VRS
A B C D RERE% ZHEE/%
1 1 1 1 1 2.66 12.67 57.01
2 1 2 2 2 3.13 10.55 56.78
3 1 3 3 3 3.80 11.23 65.09
4 2 1 2 3 2.61 14.25 60.24
5 2 2 3 1 3.34 13.71 66.47
6 2 3 1 2 4.92 14.20 83.64
7 3 1 3 2 2.89 20.75 78.65
8 3 2 1 3 3.19 21.11 82.41
9 3 3 2 1 3.43 20.28 83.03
K 78.88 95.90 23.06 06.51
K, 210.35 205.66 200.05 219.07
K; 244.09 231.76 210.21 207.74
R 1.74 1.95 7.67 4.19
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Tab 3 Analysis of variance

TrEy W OEEYI M Ar B U Z Fi &2k
A 709.01 : 35451 22 0  >0.5
B 229.16 : 11458 7 7 <0. 5
C 88.65 : 4432 27 <05
WE 31.96 : 1518

E: Fo01(2,2)=99.0; Fo0s(2,2)=19.0
Note: Fg01(2,2)=99.0; Fo05(2,2)=19.0
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Tab 4 Results of verification test(n=3)
6 TR 2 PRZHE W TR

WY mRe Wise  AEM BEM SR AR
1 100.000 8 4.870 2 4.87 20.77
100.004 5 4.940 0 4.94 491 20.75 20.75
3 100.002 7 49101 491 20.76
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Fig 4 Effect of enzymatic hydrolysis time on polysaccharide
yield
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Fig 5 Effect of hydrolysis temperature on polysaccharide yield
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Fig 6 Effect of hydrolysis pH on polysaccharide yield
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Tab 5 Factors and levels in the orthogonal design for the
optimization of enzymatic hydrolysis
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Tab 6 Experimental results of orthogonal design for the optimization of enzymatic hydrolysis
A ES VEN TR bR
[ oasy LR VR
A B C D BETRI% T/ %

1 1 1 1 1 2.43 24.10 75.63

2 1 2 2 2 2.64 20.39 72.87

3 1 3 3 3 2.56 25.65 80.24

4 2 1 2 3 2.34 24.10 74.63

5 2 2 3 1 2.81 24.88 82.45

6 2 3 1 2 2.78 29.66 90.32

7 3 1 3 2 3.45 21.89 86.9

8 3 2 1 3 2.94 26.77 89.63

9 3 3 2 1 2.65 27.78 85.34

K 228.74 237.16 255.58 243.42

K, 247.40 244.95 232.84 250.09

Ks 261.87 255.90 249.59 244.50

R 11.04 6.25 7.58 2.22

RT TESMEK

Tab 7  Analysis of variance

TR BETHM O AmE iE F i BN

A 183.91 2 91.95  21.52 <0.05

B 59.09 2 29.54 6.91 >0.05

C 92.62 2 4631 10.84 >0.05
W7 e 8.54 2 4.27

7 Foo1(2,2)=99.0, Fo0s(2,2)=19.0
Note: Foo1(2,2)=99.0, Fo05(2,2)=19.0
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Tab 8 Results of verification test (n=3)
LR CE 2 2 R S E S 2 S OE A

ETRE

Jite/g Jite/g  13%/%  BFE/%  HGH/% TE%
1 100.0013 44600  4.46 29.60
2 100.0024 44501  4.45 4.46 29.72  29.65
3 100.0003 44803  4.48 29.63
4 g
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