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Ultrasonic-Assisted Enzymatic Hydrolysis of Bean Dregs for Extraction
of Polysaccharides
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College of Food Science and Engineering, Jilin Agricultural University - Changchun 130118 - China

Abstract: The present study aimed at developing an optimal procedure for the extraction of polysaccharides from the
bean dregs hydrolyzed with a commercial cellulase preparation under ultrasonic assistance.The optimal values of
crucial technological parameters for improved polysaccharides yield were determined by one-factor-at-a-time and
orthogonal array design methods as follows: ultrasonic powder 200 W for 30 min treatment, material water

concentration 0.04 g/mL, enzyme dosage 1.5%, pH 5.0 and hydrolysis temperature 50 “C for a hydrolysis duration of

40 min. Under such conditions,a maximum polysaccharides yield of up to 12.23% was obtained.
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Fig.1. Effect of ultrasonic power on polysaccharides yield
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Fig.2. Effect of ultrasonic treatment time on polysaccharides vield.
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Fig.3. Effect of material water concentration on polysaccharides
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Fig.4. Effect of cellulase dosage on polysaccharides yield
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Fig.5. Effect of hydrolysis temperature on polysaccharides yield
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Table 1. Factors and levels in orthogonal array design

K BT IW 7 T I 8] /min B gt i/ °C LR YE R /%
Level Ultrasonic power Ultrasonic treatment time Hydrolysis temperature Cellulase dosage
A B C D
1 150 30 40 0.5
2 200 40 50 1
250 50 60 1.5
*2 EXMEER
Table 2. Orthogonal array design matrix and experimental values of polysaccharides yield
- I /W 7 I AR IR 1] /min BRI/ C LRYERAEH /% ZHERE%
No. Ultrasonic power Ultrasonic treatment time Hydrolysis temperature Cellulase dosage Polysaccharides
A B C D yield
1 1 (1500 1 (300 1 (400 1(0.5) 9.53
2 1 (1500 2 (400 2 (50 2(1.0) 8.76
3 1 (1500 3 (500 3 (60 3(L.5) 9.28
4 2 (200) 1 (300 2 (50 3(L.5) 12.23
5 2 (200) 2 (400 3 (60 1(0.5) 9.13
6 2 (200) 3 (500 1 (400 2(1.0) 10.70
7 3 (250) 1 (30D 3 (60) 2(1.0) 9.57
8 3 (250 2 (400 1 (400 3(L.5) 10.16
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Table 3. Comparisons between hot water extraction and ultrasonic-assisted cellulase hydrolysis of bean dregs in optimal conditionsand

polysaccharides yield
PRIV t/min BB B (g mLT) ZHEAFER%
Extraction method Time Water/Material ratio Polysaccharides yield
PR
Hot water for extraction 240 0.04 3.68 +£0.02%
77U T R R I

Ultrasonic-assisted enzymatic for 30 0.04 12.23+0.03"

extraction

VE: FATERE R A FR S 2 B R A B ) 22 A R (P <<0.01)

Note: Superscript capital letters of the same row indicate significant difference (P<<0.01)
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SEPEREMREY P LT 4R, A RO AR e, A
M rb i 2 B KRR EE R oK, SR B B

[15-16]

34 8

R 7 U8 I (R B2 AR O 5 22 W 1 B A T 2 4
7 IR T #6200 W A U AR S IR [R] 30 min, B S I 42
HUELE60 C BHRUT FIR 5 0.04 g/mL, 47 4E R
& 1.5%, M il 250 C B AR [A]40 min, B§f#A R pH
5.0, TEMT 24T, KEHERKEZHNERERN
12.23%.
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