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Acetylation modification of polysaccharides
from Hericium erinaceus and its antioxidant activity
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Abstract ; Hericium erinaceus( HE ) was used as raw materials. Polysaccharides from Hericium erinaceus( HEP) was extracted by

water. Acetylation of polysaccharides from Hericium erinaceus ( A— HEP) were prepared.The degree of substitution was used as

index , the effect of the ratio of polysaccharides to acetic anhydride ( g/ml) , reaction temperature and time on the degree of

substitution of polysaccharide was studied.Based on single factor experiment, response surface experiments with Box—Behnken

design for the optimization of acetylation process were adopted. Antioxidant activity of HEP and A—HEP was discussed.The

optimal conditions of A - HEP were as follows: Material liquid ratio of 1: 34 (g/mL), reaction time of 3 h and reaction

temperature of 30 °C.Under the optimum process conditions, the degree of A—HEP substitution was 0.609.Compared with the

unmodified HEP, the oxidation resistances of A — HEP were improved. Acetylation modification was a method that could

effectively improve the antioxidant activity of HEP.
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B S AN AR R pH Dy 8.0, fEIR 52 i — & B+t [H] o
5 R SE RS , M 5 mol/ L BOELIR A Y 2 N Wi
pPHETO, R AGH RN EE THRESFEN
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Table 1

used for response surface analysis
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AF AR B i) C %
(g/mL) (h) (€)
-1 1:30 2.5 25
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Fig.2 Effect of polysaccharides—to—acetic

anhydrideratioon substitution degree of HEP
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Fig.3 Effect of the reaction time
on substitution degree of HEP
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0.65 2 LWATREEESN
0.60 = Table 2 Design and results of tests
| 0.551 S A B C B
govsof 1 -1 0 -1 0.515
= 0.45 | 2 -1 1 0.414
0.401 3 0 0 0 0.593
0351 4 -1 0 0.393
0301 5 y TR 5 1 -1 0.378
HIE(C) 6 1 1 0.428
4 I BRI S 4 2 AR R 7 ! ! 0 0307
Fig.4 Effect of the reaction temperature 8 ! ! 0 0325
on substitution degree of HEP o 0 - : 0401
o R o 1 0 0 0 0.57
i 30 V32 v ARG D DR i 9 B T v o 2 1R T 1) K i 1(1) 0 0 0 0232
B IIPR , 2L 2B 0 45 A TR, S SO o X 0 X 0350
TR L R S LR RS A 30 °C ] '
23 WEESH N X § X a0
230 WRIE AR ST T A S s . i . 0378
ZEAAB G 4 L T 2045 R 3 B 3 KO- 3 o . 0 0 0.504
W4T DA A S 25 22 W 2 Ak T 205080, e Ok p | . X 021
YR L B N B TE] AR = A~ 52 3R, DL 4 Bk AR :
HE DS A5 W LA, AT = P 3 AP RSt WEVIIUFIRGON A > C > B, RIDRHR L > 2187 6 3
J1l Design—expert Xt 17 A~ 980 s G BURIESEFT > S H]

B ab B0, I\ A A B 45 i [ 25 s i i) HEP B
JE AR, $R 3 45 PR 23R 10 S D DX 3K, S 6 & SR
T2, I ZESHIEE R IR 3,

S0 2 X ) 7 VAT I A ST R 4 2 SR AT S AT A 5T
AR ZE G, A5 Z AU RE B4 [ V3 5 R A

Y =0.59-0.036A + 0.000875B-0.011C-0.028 AB
+0.021AC +0.00675BC-0.11A*> —-0.11B? —0.087C>

F 23 224 Hrnl DIE H A p /NTF 0.05, i3
ARSI A 28 L, ST p {E R 0.0917 > 0.05 , 44U I
SRR E, RUTIREZR N, HEXRBR =
0.9047 , Fe W I 90% 1Y) 2 5 Z s T FH A B 47 i
B, ULARIZ R AT S R . 2 HEP Z R b B 2=

2.3.2 g O TAT P S3AT e N T S 56 A ) W N T
Pl B U M 52 IR 45 DR 28 58 T AR X A Sk 2 220 24
PBEA A CRE 2] B4 508 5385 OC 2R o 4% PR 3R S8 AT I R2 1)
L EPVATINESANE I

S AR R L X £ Tk Ak B R FY 5 ) e
K, R By i 2R A I 5 it 2 B 52 ) YR 2, T A FR s ]
£ i1, DRLIRE 52 e e AN I8 25 o R L TR ] fY
AT AR EUT R, B L FNR B 32 EAE R Z , i
[ it B2 ) 52 B AR AN KWL (HERAS I 2%
233 IRAESMFAIENE R IRUESIE  FIJH Design—
Expert 8.06 #{Fx) T 22817 fl , 15 2 i e fE T
LA BB LE S 12 341 g/mL, K [E] 3.01 h,

®3 O TTEME

Table 3 Analysis of variance

T 22K PRl HHE FAE p1E P
LY 0.16 9 9.45 0.0037 [TEA
A 0.011 1 0.0114 5.51 0.0514
B 6.125 x107° 1 6.125 x10~° 3.164 x10~° 0.9567
C 9.461 x10~* 1 9.461 x10~* 0.49 0.5070
AB 3.249 x 107 1 3.249 x107° 1.68 0.2362
AC 1.764 x 10~ 1 1.764 x 10 * 0.91 0.3716
BC 1.823 x107* 1 1.823 x107* 0.094 0.7679
A2 0.050 1 25.78 0.0014 ITE
B? 0.051 1 26.14 0.0014 B
o8 0.032 1 16.51 0.0048 175
Hh 0.014 7 1.936 x 10 ~*
S HIF 0.010 3 3.475x107° 4.45 0.0917 PNTES
aliiRz 3.126 x 10~ 4 7.815x107*
Bk 0.18 16

TE:p <0.05 Jg i35 3p <0.001 K22 5l i85 HIDE R AL R =0.9047 s BEMIEFREL R =0.8475 5 5 RAL CV =9.34%
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Fig.5 Effects of cross—interaction of two factors
on substitution degree of Ac—TMP
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&7,

T%

4000 3000 2000 1000
Wavenumbers(cm™)
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Fig.6 Infrared spectra of HEP

F & 6 FIE 7 ] WLAE I AT IS B9k 1k 2 HA

ZREISIRLL M FFAE W 00 : 4nfEl 6, 7E 140158 em ™
BT 2 o A R A, 3R A2 ) o B SR A sk

54 20184 5 084A

WR SRt

4000 3000 2000 1000
Wavenumbers(cm™)

K7 A-HEP F£L 5N
Fig.7 Infrared spectra of A-HEP
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Fig.8 Scavenging capacity of HEP
and A-HEP on DPPH free radicals
& 8 nl %1, HEP fil A— HEP 7£ Z B J¥ 0.2~
0.6 mg/mL3i [l PN, i R 23 i 22 0 v B2 18 i Y e 42
i, 110 2 Z M BEE T 0.6 mg/mL (I, A— HEP Xof
DPPH - 543 B A B W A2 Z2 1y #a 3 HEP 19 B RIE R
oM 18.7% ,A-HEP R KIF 53RN 22.8% , Z. kb s
) HEP X DPPH - ()7 BR GE 71 WA B 58
2,52 FRIEEA M EETERRAE 6 i BT e A Sk i 22 B
B H A ERAE ISR ILE 9,

45+

40: ——HEP

35 —=-A-HEP
$30
¥ 25|
#r 20

15

104

5
0.2 0.4 0.6 0.8 1.0
Z Bl % (mg/mL)

K19 HEP F1 A-HEP X} -OH ()i&BR1EH
Fig.9 Scavenging capacity of HEP
and A—HEP on hydroxyl free radicals
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FHE 9 BT 0, FE BT 1 22 0 e VS Bl P9 HEP 11
A—-HEPX] - OH {475 BRAVE FH Y Bl vk &2 T = i3 5, 5
HEP # Ltk A — HEP X} - OH 1% ¥ & 68 J & 35 1% 5t ,
A—HEPH W 3R 8 I h 42.8% |, T HEP 35 [ 2 5% K
S 23.7% ,FRBA T X HEP JE4T £ Bk Au &1 e 4 v H
X} - OH [T BREE ST o
253 IEBRHEREFRES BT S Sk 2 hE
X} AR AU BA B T R AE T MO S i 25 SR L IE 10,

35+
| —-HEP
304 -=-A-HEP
25
< 20
& 154
$r
104
5_
0 : : : ,
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Z Wi )% (mg/mL)

K10 HEP FI A-HEP X8 ] 2 7 B 1EH]
Fig.10  Scavenging capacity of HEP
and A—HEP on superoxide anion free radicals
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BT ITE BRAE AR s Rk T AH [R] 2 52 R HEP [
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3 it
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et T 28t v Ak, I e e it Js HEP 19
PURARIEYE . BRE T A0Sk 4l 2200 £ e AR A A 1Y dee
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I 30 C, FEf BB T 25600 T Sk ki 208 £ 15
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