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Extraction of mulberry polysaccharide by ultrasonic cell crusher-assisting

and its antioxidant activity analysis
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Abstract: Objective;: The cell crusher-assisted hot water
extraction and antioxidant activity of mulberry polysaccharide
were investigated. Methods: Extraction time, solid-liquid ratio,
ultrasonic time, ultrasonic power and extraction temperature
were used as the test conditions, the optimum extraction condi-
tions of mulberry polysaccharide were investigated by four factors
and three levels of orthogonal test. The antioxidant capacity of
mulberry polysaccharide was determined by comparing the scav-
enging rates of V¢ and mulberry polysaccharide to DPPH « and
hydroxyl radical ( + OH). Results: The results showed that the
highest yield of mulberry polysaccharide was (6.63+0.07) %,

when the extraction time was 30 min, the ultrasonic power was
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160 W, the ultrasonic time was 12.5 min, the solid-liquid ratio
was 13 30 (g/mL), and the extraction temperature was 30 C.
In the scavenging test of DPPH ¢ and + OH, mulberry polysac-
charide concentration was positively correlated with the clearance
rate, and the scavenging ability of « OH was (76.21+2.21) %.
In the comparison test with the antioxidant capacity of V¢, the
results showed that the antioxidant capacity of V¢ was better
than that of mulberry polysaccharide. Conclusion: Ultrasonic cell
crusher-assisted extraction is beneficial to the extraction of mul-
berry polysaccharide.

Keywords: cell crusher; mulberry polysaccharide; hot water ex-

traction; antioxidant activity
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IR AT 1Y (20,30,40,50,60 min) b 5 LR E
AL

(2) BHB L < [ 58 B4R I [B] 30 min, 32 2R E 60 C,
AN E] 7.5 min B AT 100 WL B EOR LT ¢ 20,
1:30,13:40,1:50,1:60 (g/mlL)] X FREZHHEHERLY
AL

(3) &8 5 I [« [ o 3 3R 0 ] 30 min, BLWE ML 1 ¢
30 (g/mL) W EE 60 C, WA LR 100 W, Z A
B ] (7.5,10.0,12.5,15.0,17.5 min) X%} 5% £ 2 815 2 [
AL

(4) HFE &, H 2R #EAE 30 min, B 1 ¢
30 (g/mL) @A IS [E] 15 min, BRI E 60 C, B HE A
I #(100,120,140,160,180 W)X} R E LG R IH .

(5) B IR H 2 B A A 30 min, B 1 ¢
30 (g/mlL) il ff il 6 75 B[R] 15 min, 75 D)3 160 W,
HHT I BIR BE (30, 40,50, 60,70 C) X S H Z S K1
AL
1.3.8 R ZHmyL At

(1) DPPH H di & BRBE ) M 45 k9],

(2) ¥ B A0 B Ae )« AR 4E Sk 9000 15 o, I
1 mL B R 2V W (9 mmol/mL) , 1 mL 7K & i JE 7K
RV (9 mmol/mL) .1 mL AN [5] 5 5 #e i 55 5 2 At
W (0. 10, 0. 20, 0. 30, 0. 40, 0. 50, 0. 60, 0. 70, 0. 80,
0.90 mg/mL),1 mL H, O, (8.8 mmol/mL) J5 #45],
37 °C R 30 min, J5E 517 nm ZEWOEME A, . 1 mL 2§
WA B REZ AR, IC 517 nm A WOEE N A H
1 mL ZEMR KA i A AL S . I8 517 nm AR OGIE A
Ay DA ZR C Jyxt BRE 3 XT3 E B

1.3.7

X=[1—(A,—A,)/A,]X100%, (2)
E v
X— R A d R, 7.

L4 HiEsE

KB E R ERR. BB EL
3 %M SPSS 22.0., Office 2016 % {2 22 & #0155 11 4 #
2 PRS0
2.1 BEZRRE

B L 1 Ca) P 7 — s IR B B 0] P 5 o e S 0
T L B IR () 355 L IR 4R 2 PR B R R A L R

169



170

2B 5% % EXTRACTION & ACTIVITY

?

~
T
ZHE
Polysaccharide yield/%
N
T

L

Polysaccharide yield/%

BE 2488 | 2022 F 6 A | R@SHW

=]
1

(=)}
T

ZHER
Polysaccharide yield/%
NS} S~
T d

1
20 30 40 50 60 1:20 1:30

REHT
Extraction time/min

(a) EARMIE]

L

Polysaccharide yield/%

2k

KRB
Solid-liquid ratio(g/mL)
(b) HHE L

6F
Ju
4e %

1 1
125 150
PR

Ultrasonic time/min

(c) AR

L

1 1
1:40 1:50 1:60 7.5 10.0 17.5

Polysaccharide yield/%

1 1 1 |
100 120 140 160 180 30
LRI ES

Ulirasonic power/W

(d) HEDR
A1
Figure 1
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Effects of various factors on yields from mulberry polysaccharides
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Table 1 Factors and levels table
KT A A Bl C B L D &4
DE/W B /min (g/ml) E/C
1 150 12.5 1:20 30
2 160 15.0 1:30 40
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Table 2 Orthogonal test results

R A B C D ZRFER/ %

1 1 1 1 1 6.14+0.03

2 1 2 2 2 5.80+0.01

3 1 3 3 3 5.86+0.06

4 2 1 2 3 6.26+0.04

5 2 2 3 1 6.20+0.11

6 2 3 1 2 6.28+0.02

7 3 1 3 2 5.96+0.07

8 3 2 1 3 5.66+0.03

9 3 3 2 1 6.1240.04
""" ki 593 612 603 615

ko 6.25 6.06 6.06 6.01

ks 5.91 6.09 6.01 5.93

R 0.33 0.06 0.05 0.23
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Table 3 Orthogonal design analysis of variance
AR FHM AHBE F{i FIGRE B&EMH

A 0.210 2 52.500 19.000 *

B 0.096 2 24.000 *

C 0.004 2 1.000

D 0.078 2 19.500 *
""" w% o002

Tox FREREBF(P<0.05),
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—FHLHTBRIELR (=3, B2 ELHEH RSN
(6.63£0.07)%,(6.280.12) % ., HILFELHRER
PN P 2 160 W8 5 B[R] 12.5 min, BF K LE
1:30 (g/mL) R 30 C.
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