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Study on Optimization of Ultrasonic Extraction Process and Antioxidant of Polysaccharides from Boletus aereus

JING Nian-hua, SHI Jun-you, TIAN Zhao-xiu et al ( Qujing Normal University, Qujing, Yunnan 655011)

Abstract With Dali Boletus aereus as the material , the polysaccharide was extracted by ultrasonic-assisted extraction and water extraction and
alcohol precipitation.Single factor test and orthogonal test were used to optimize the extraction process of Boletus aereus polysaccharides,and the
polysaccharides of Boletus aereus were extracted.Additionally ,a comparative study on scavenging abilities of DPPH, ABTS and reducing power
of potassium ferricyanide for the obtained polysaccharides was carried out.The results showed that the best extraction technology of polysaccha-
rides from Boletus aereus was the solid-liquid ratiol :25 (g:mL) ,ethanol concentration of 80% ,ultrasonic time of 70 min and ultrasonic power
of 90%.Content of polysaccharide obtained from Boletus aereus was 79.41 mg/ g under the best extraction conditions. Antioxidant activity of poly-
saccharide precipitated by 80% ethanol was the strongest, scavenging rates of DPPH, ABTS and absorbance of total reducing power were
97.92% ,99.80% and 0.789 respectively. Antioxidant activity of polysaccharide precipitated by 50% ethanol was the lowest,scavenging rates of
DPPH, ABTS and absorbance of total reducing power were 85.79% ,88.23% and 0.713, respectively.These results showed that polysaccharides

from Boletus aereus had good scavenging ability and reducing power.
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Table 1 Factors and levels of orthogonal experiments
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1.3.5  MEAJT i 2 AT R

13501 MBAERFRE SRR, AR I A 86 i s fe AR HR IR
T LSRR A AT 2 T e

1.3.5.2 DPPH [ EERAE I INE . SR ik
W7k I EE Y . MEFIASER 2.00 mL AN [R) iR MR
FHIEGE P, M a8 R A 2.00 mL 0.06 mg/L
DPPH #W, B THEAL R 30 min, T 517 nm g0 HE O

B SEATINGE 3 WK, TR R,

1.3.5.3 ABTS B3GR EE ST E . BL 7 mmol/L ABTS 1%
K 5.00 mL, i A 88 wL 140 mmol/L 3 BiFRET , EIR T & THE
Ab N 12~16 hy, FH BERBEZIA R, T 734 nm A0 %
JGRE, 2129 0.7,75 ABTS [ FEHW . S IAME" " ik
Ty AT SRS AP BERE VRIS, MERRAZHL 0.50 mL AS[A]
W Z W T B g d, 1) b8 R yom A
4.50 mL ABTS [ fH 37, T 37 C/K i 10 min J5, T734 nm
AR 7 R SR ST E 3 Wk I IERR R,

13.54 SBJEUINE . S 08 S BBk AL A vk
HRYVEIE R, HERRIZER 1.00 mLL AN [) ik B Ak T 298 1L
AR ARUANA 0.1 mol/L BEFRZZ #hil (pH="7.4) J¢Jii 43
B 198G AL BRI W 4 2.00 mL, 5E43R 2], T 50 CKit
20 min 5, 1] b A FPILA 2.00 mL 10% =5 L BRVE TR, -5
RAJE, HE 15 ming IVEW 2.00 mL, 4KKAA 2.00 mL
7KFA 1.00 mL 0.1% = @A ERVA W B AT, #E 10 min J5 [N
PRV A N, T 700 nm AR E G RE, 25 X R L
ZRABKACE RS, S PATINRE 3 1K

2 ZERESH

2.1 FEEREHREZNSE DGR A ARER S
i (mg) AR ARARZ IR HER LR (1) A5 2tk ml )3 75 FE oy
y=8.007x—0.006( R* =0.999 0) , i 544 5 & WA A A & i
0.02~0.14 mg if , FrifEfh 2 2 RUFRILMC R

L2F
1LOf
0.8F
0.6

0.4r

B 5% Absorbance

0.2
0.

0. 05 0.10 0.15

#E#24F Glucose content Il mg

Bl #EEiEg
Fig.1 Glucose standard curve

22 BEZRRE

221 CBRE LR R A IR Z BRI . N 2 W] LR
R 105~ 1:25 I, BEE SR IBOA R AR 1 i, 208
BT R, X 2 R A R K AT RS I, A5 2 0 7E a0
it BEIOCE T, MORHR LA 1025~ 1:45 I, BiE SR IGA 7
AR N, 2288 S BRSO B, 3k T BEJE: I O B 2 1R /K (9 1
T, PR A IR A B SR K P o R R A, AT 2 B
AR ™ o R T i, S R S MR O SR B0 e R
WLy 1:25, O A BT R B IBOSCR L

222 P EDXE AR BT 2B LI R . AIEL 3 AT LA
B A E] A 30~60 min B 25 8 75 A TRR T IE K, &2
W S B T R, 3R DR Sy P )RR , R 2 T T A i
B AU JES , 22 Hh o o, R BB 5% 8 T v 5 T P I ) Sy
70 min o, BECE P I ] A SE K, 2200 S RS TR R, X AT AE



172 AR AL

2021 &£

w

—
1S

=2
&

2
Polysaccharide content I mg/g
=)

w

1:I15 1:I25 1:I35 1:145
HHg Solid-liquid ratio
B2 Mgt B4R S ERAZ

Fig.2 Effect of solid-liquid ratio on the extraction of polysaccha-

—_
w

ride from Boletus aereus
S DR g I 8] 3, 0 3 — A5 10 R 5 B SO A U ) AR I 48
Z [l Z R B R AIC, O3 S0 P A i i IR 3 99
DIV A TR] 2l 0 7 2o IR 28, B IR R 2 BT 1 2 W )
RECRY I, B R IR S e
M) 60 min, G A T B AR IUSCR B
S2¢

3o
&
=3

Polysaccharide content /| mg/g

=~
=

&

S

=
(9%)
=)

40 50 60 70
A2 # AF1A] Ultrasound time /| min

B3 AR ER R SRR
Fig.3 Effect of ultrasound time on the extraction of polysaccha-

ride from Boletus aereus

2.2.3 ARG AT R 2 B EUR R, AR 4 AT LA
Filh, A IR 60% ~ 100% ], W5 7 D)2 3G K, 20
TR TR, 1T BE A PR Sk P S T [ 7 I A
VEF 32 BB T8 7 Ty %6, P Ty o3l %ok 40 B Py e e A
FHBkSR , 208 75 3mSR IS BT R TR
80% ~ 100% I} , Bl A 75 DR 2R i 8 K, 220 & B IR A K
X A RS2 R Ry M Ty o I, SR BOGR  E S ik, vk 1
SR T DA 7 A e 457 R B (R0 7T S50 200 L R el 583, AT
SEEHE IR A P, PR B 2 P U, iU
R TRA 80% , BN HAZE T B 2R BSR4 4
2.2.4  FEUUR X BT Z PR W 2 . RS BT L
Bl BRI N 50% ~ 90% it Fifi 75 s 0 4 B 1 15 K, 2240
BT, X N 80% 90% Z BE A PR R 4R T £
WA , H 0T 2 JHF B 22 W 1 ik DA T 4 1o 2 M B i
MTEEITHE A 90% 1, AH HL B BTV 13 ol 80% If, 224 5 it
JC i LR X AT RR IR PR Oy Bl 2 BETVR BE B BE N, oK
AR AT B AE R, P, B A 20 M B K
B B AR BRI R 80% , LA BR A I B 2 W U 455
23 ERRIE  HHE R 45 A B A IS R L

25.0p

ng/g

b2t

Polysaccharide content

60 70 80 % 100
#25 oh% Ultrasound power Il %
B4 @EIEIE4ITES BRI
Fig.4 Effect of ultrasonic power on the extraction of polysaccha-

ride from Boletus aereus

80
L0
2
= 70F
2
e oo
O
N\é 50
g
£ 401
£ <
30 L ; . )
50 60 70 80 90

B2 E Ethanol precipitation ratio Il %

B 5 BETURENR4TE S BRI
Fig.5 Effect of ethanol precipitation ratio on the extraction of

polysaccharide from Boletus aereus

(A) JEFSIE](B) GBI (C) (UL (D) A2 % K
R LR S RO SRR R Lo(4) HEAT1E 315, %
FARBUE TR 20 T2 A, Hak g g R 2 2, ik
2 AP, A5 P EONS B I R 22 W B O B 0 R R e R AR
MRUR A D (CB, RIS IR 52 0 R B2 dw R, HAR 2 Bt
VIR JEE IR PR T 2R 7 I TR] 52 e R 2 /s LU SRAE T T 2
Bl N B PR ) B B IO E O A B, CLD,, BB L
1:25 AW 70 min 85 22 90% B2 UK B 80% ; 78 I
ST PEICRA T 208 AT S e M, B 20 2
4 79.41 mg/g(n=3), AE R T IE AL A4 R 45
REIERNZERIC T 2R 17,

24 E4HESERSLEEHRR

2.4.1 R[FIEEIOHE B R A HF IR 2 B X DPPH [ iy SE05 BR fiE
JIHeEs . MIEL 6 ATLLE Y, W 0.5~3.5 ¢/ L I, AN[H]
ST BE AR 22 WO DPPH [ ph 355 B S8R Bl 9k 32 48
KOHRRILE BT, YRR 3.5~5.5 o/L I, 20
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IS B RRAE N 27.71% ~ 96.49% ; B Lk 2 T0% I , iy
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Table 2 Orthogonal test of ultrasonic extraction process optimization

of polysaccharides from Boletus aereus

. i
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dNﬁi)? A B ¢ D pol;)s;c;lsar(i)de
mg/g

1 1 1 1 1 52.94

2 1 2 2 2 56.00

3 1 3 3 3 54.97

4 2 1 2 3 45.88

5 2 2 3 1 58.38

6 2 3 1 2 56.91

7 3 1 3 2 49.59

8 3 2 1 3 42.66

9 3 3 2 1 48.56

k, 54.6350 49.4690 50.8330 53.2920

k, 53.7190 523440 50.1460 54.167 0

ks 46.9380  53.4790 54.3130 47.8330

R 7.697 0 4.010 0 4.167 0 6.334 0
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