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Optimization of preparation technology and antioxidant activity of

polysaccharide sulfate from Pleurotus ostreatus
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Abstract: Taking substitution rate as an index, the effects of con-
centration of sulfuric acid, reaction temperature and reaction time

on sulfation of Pleurotus ostreatus polysaccharides were studied
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by concentrated sulfuric acid method. On the basis of single-factor
results, the optimum preparation process of P. ostreatus polysac-
charide sulfate was obtained by L, (3') orthogonal test.
Secondly, the polysaccharide and sulfates of P. ostreatus polysac-
charide were characterized by FT-IR spectrometer. Finally, the
reductive power of V¢ andthe scavenging rates of DPPH radical,
superoxide anion radical and hydroxyl radical were determined to
explore the antioxidant activity of P. ostreatus polysaccharide
sulfate. The optimum preparation process of polysaccharide
sulfate of P. ostreatus was as follows: the mass of P. ostreatus
polysaccharide was 1. 00 g; the volume of sulfuric acid was
10 mL, reacting at 60 ‘C for 90 min, and the degree of substitu-
tion was 0.48. FT-IR spectrum results showed that sulfate group
and P. ostreatus polysaccharide formed polysaccharide sulfate.
The IC5, ( scavenging rate) of polysaccharide sulfate from P. os-
treatus were 0.816, 1.882 and 1.611 mg/mL for DPPH radical,
superoxide anion radical and hydroxyl radical, respectively. The
reductive power and scavenging ability to three free radicals of P.
ostreatus polysaccharide sulfate were higher than those of poly-
saccharides. which suggested that P. ostreatus polysaccharide
sulfate had a better antioxidant activity than that of polysaccha-
rides.
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Ak B R BT B L BT I L A I B L % i B A Ge g 1R YT
LR IE M . (R KO AR 2 FL A I M Y R
ZENT —E W B 6 2 AT A B L TT A R
A S 1) A2 S R o DT S 2 i Al M T 4 e AR
PIREEDT . KIR BB R IR AL 2% 18 1 IS 1Y 22 0 B R IR
JEHATHREEZ N — KA S0, R TR 2 st
IeH 7% O BN IR A SRR I 1 S Z BIAR 22 A1)
MM KGR, B R, Z2F & HHE 2 LM Rk
B G AR T R 208 KA P L AR
Fifgg e o AR PR Y A g U R e am
JHL T S A W SRR L S AT R X 2 B B R IR A B
FAL AN AE W 15 P (0 W AR E T 22 W AR TR Tk E £ ol A
[ 24 43R 1 SR FH S RN ST 25 22 W B R IR 14 o 4 B R
PR ST R DL ARGE

AR A0L LA ST 25 5 S5 b £ A SF- 2 28 O JRURL
SR R B 2 15 6T SF- 1 22 W TR T ) o o L iR AT AR AL
56 7 V- 22 WO R TR 1) 45 4 O 5 s L R TE . B
o V- 4k 22 W R TR 7E 24 W R S AL DR £ T BE M B 1 F
S T AR AL IS 45
1 MRS
1.1 ##5EERFA

Sui b Sl R R 87.56% , SE UG A

Tk CE RBRIR IE T BE B RR 40 . = Sk PR
IR B8 AE = W USRI R K A R 3 A Ak S o BT A R
HETT R A2

=R L e < AR AR L 32 [ Sigma A H] 5

DPPH. 43 #7 4k , 3¢ [E Sigma A7),
1.2 #{E5EE

B0 M K - ALC-310.3 B, b i K % BR 24 AU 28 A
B2 ] 5

TWERE 7% 4 - RE-5299 B, L ST 86 1L A T 4R AUER) s

S HMYSEIEEE T T6 it 40 Y, b 5t 3 My o A 2%
AR TR A 5

8 7 A e 41 b 56 3% A : Nexus 670FT-IR %4, 25 [H
Thermo Nicolet 23] ;

B0 AL LXJ-TIB B, 1 28 5= AL 224U 3R )

R K VA B8 - HWS24 B, |3 — 18 Bl 27 038 A R
YNEIR
1.3 KA E
1.3.1 FH ZWMMRE NG H & W E RN kmR S
5 mL &7 0.063 g (NH),SO, M IE TEERES. 8T
SRR T 3 E TR MBS v A Elo C,
% S1 4 EE 30 min, AN 1.00 g F45 205 76— & IR ¥
TREAT RN . RN G . B0 (3 000 r/min, 10 min) 43
LR 5% NaAc ¥ M, 7= ) Fl 78 0K 3B B

BE 2318 [ 2021 £ 1R | R@SUH

24 h JRJG A S A5 AR JEK £ B0 VE U s il 3 R S
K CaCl, 48, 13- B (9 F € f (A R % S 28 22 W8 i 0 Tt
1.3.2 P2 22 W AR W2 Tt 1] 46 1) B DX 3R 0T

(L) B PR 0 A6 - 2% 22 i 198 T A G P 582 1
# 7 F- 22 B8 B 1,00 g 2 B E] 90 min Jz B iR
20 C¥femimmARES% N 6,8,10,12,14 mL,# 1.3.1
BEATHRAE IR B .

(2) 2V UL 38 X - 2l 22 W 5 TR A2 ) 52 00 - [
4 2B B A 1,00 g\ W BR BRI A ik 10 mL 52 B A ]
90 min, JZ W % B 43 51 4 20,40,60,80,100 °C, 4% 1.3.1 g
FTRAE R B .

(3) S IO IR 1) X ¥ 22k 22 Mk L 1 T BB A2 1) 52« [0

g B BT i 1,00 g MR BRI i 10 mL, 52 B R
20 °C . 5 W B 6] 43 51 4 30,60,90, 120,150 min, % 1.3.1
BEAT AT B .
1.3.3 4 2 Wl 6L R TG ) 4 1 IR I e Bt TR R
T A S Al B R E ST 1 B B BOK L R Ly (3T %
HEAT TEAZ 1y » X - 25 22 W R TR 4 o 4 AT AR AL
1.3.4  FBEARLAE

(L) T 4 5 0 5 e BRUAR R 732 SR T BaCCl, €
S 3 10T I 5 R e A ik L K, SO I W 24 il b v il 2R
TE 360 nm PR T I E WG RE 18105 75 78 T 5 0 R Ak
L PR 2 (D 5 R .

162X S

Ds =5 mxs: b
v

Ds—BUR %

S— &, %,

(2) LD TS AT AR 5 me 1P 48 15 £
B % B2 1 5 6 B A9 KBr JE A, JH FT-Iris5 4 {8 57 o725 6
LLHNETEAXAE 4 000~400 em ™" i $ 30 B 474 L 75 5 21 4h
WSO 3% PETHEAT 4307« B 2 T % 20 W TR i 14 6 JBC I O

(3) XTI Ty 2 B SCHR[20 ], LBt 3K 1 2 1 PH 4
Xf BB AE 700 nm A I RO BE L SRR I 3 U BOF
B . MR K 7 i RE ) BRGR .

4 BEREF A BEWGEREE SRASE =W B A
AR, RABL IR i B2 FE B 3 B8 #E 325 nm AW E ROk
. EE 3R BCFHIME,

(5) DPPH H 5635 BRBE /1 - 2 BROCHk[20], DLBU 3R
IR P X M A 517 nom A I A W Y E A L R RN AE 3 K
BOP-H{E

(6) ¥ B 1 5 /Y % Bk A8 J1: R A Fenton X B {£
FU0V, DAPUIR I R R PR B TN 3 U BOE .
L4 #HiEaE

R0 BHE b TR ] SAS 9.1 B4, 45 B CF 3 8%



&M | Vol.37, No.l

1 = FR U 25) 7R, P<C0.05 B ZE R BEKT,
2 #R550
2.1 FHESHERBREANSIZHL
2.1.1 BEZRE BB 1) WA, AR A =0
R U BE e, M BRI AR 10 mL B BOIC B
KCH 0.40), ZJG TF U REAK . 7T RE R MR BRI AL £, ik
P Pk i 22 B B AL L TR B 58 2 T 850 22 W 40 [ R 10 4%
W B BRI A & 10 mL,

i 1 Ch) Af g, N R B AE 20~ 60 °C B il B T

R RETHIERREHNEIZAUERASLEERR

v T A8 s 2R O 60 °C I B A 2 Ay
i 04 0.47 s 243 M I 60 °C i BOIUE B R . W
i B 5 et T T il 2 W AR A AN R R A B . PR
AR 60 C.

HT I 1 Cod AT 0 SN A0 39+ B 2 7 FF ] 9 48 < L S 4
2 B IBCPCRE ) B 08 0 1.5 h I R d e O 0.42) Z A IR
PRBEA BT REAR . 7T RE 2 PR A e o 1R Y 8 4L 1k 1R L% 4 I 1]
VRT3 7 20 W 23 7 B S A= W 5 A B /K 5 Ak 45 Bl S0 - B
TR TR . L e R BRI 1.5 b,

057 057 o 057
5 04r B 5047 [ ] £04f Ml = -
8 Z 03F 8 Z 03F 8 Z 03F
= go.zf = ;0.27 = ;0.27
& & &
= 0.1 H 2 0.1F 2 0.1F
0.0 ) 0.0 ) 0.0 )
8 10 12 14 20 40 60 80 100 0.5 1.0 1.5 2.0 2.5
e ERIATR WL i I
Volume of sulfuric acid/mL Temperature/ °C Time/h
(a) WREERRMAF (b) A (c) HE
B 1 RBBRARAR R IR Ao BR8] T 5E B R AR BR B R 49 B
Figure 1 The effects of sulphuric acid volume, temperature and time on the degree of substitution

of polysaccharide of Pleurotus ostreatus
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Table 1 The factors and levels of orthogonal experiment
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Table 2 Orthogonal test results
i A BED C D HUR
1 1 1 1 1 0.37
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Figure 2 FT-IR absorbance spectrums of POP
and POPS

3.0 mg/mL B, % DPPH B 5 175 BR 8 J) i 22 18, 22
SN T 2 05 0 R TR kF DPPH [ (i 5 19 75 B fig
X BAgEAER CEZRARE . 520X DPPH g ()
FEMVEBRBE ) 5T IR A 5 C 22 5% B 3 (P<T0.05) ;4
BT EE Sy 3.0 mg/mL B, - 4 22 4 A R I LT 4 220
4% C %t DPPH B M % 1 3 Bk % 4 51 85.78% .,
77.45%,90.23% . YA F C. 45 £ 05 A0 OF- 45 & B B R
fig X} DPPH H 3 /) I1Cs, CFE0E B %) 4 51 & 0.523,
0.999,0.816 mg/mL, V25 Z ¥ Bi BR lE X DPPH H i £ 1)
H R AR T T 2 h

FH &3 Cd) AT 40, ST ik B SR 0.5~3.0 mg/mL B, -

1001
80
N
<
o E 007
g 40r
=3
@
7 5 —=—Fak 2k
* L
AL RC
0 ‘ ‘ ‘ ‘ ‘ L
00 05 1.0 15 20 25 30
e B
Concentration/(mg * mL™)
(b) M4BT A bR BREE )
1007
80
N
<
z 601
#z g 40
z
0l AL
—o— V- 4l 25 Mk L PR T
0 , , , \ , R
00 05 1.0 15 20 25 30
W

Concentration/(mg + mL™)
(d) FHEA b FEEEREE

T3 S M T SRR EE R IL R A A B b R A R AR

Figure 3 Reductive power and scavenging ability to free radicals of POP and POPS
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