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Study on the Acetylated polysaccharide preparation and
oxidation resistance of Auricularia auricular
YANG Chun-yu',YANG Chun-li* ,LIU Hai-ling' , JING Zhi-gang' ,XU Xiao-xin’ , WANG Tian-hui'
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Abstract: The preparation conditions of acetylated Auricularia auricular polysaccharide were optimized by
combination design of quadratic regression orthogonal,and the antioxidant activity were studied at the same time.
In this experiment, amide was used as solvent, acetic anhydride was used as acetylated reagent and N-Bromo
succinimide(NBS)was used as catalyst. Indicators for acetylated degree of substitution, and the reaction time,
reaction temperature, acetylated reagents and NBS addition were used for investigation of variable factors and by
quadratic regression orthogonal combination design method. The final data was analyzed by SPSS software. The
results showed that reagent dosage of acetylated and NBS addition of polysaccharide from Auricularia auricular
had a significant effect (p < 0.05) on the acetylated polysaccharide preparation.After equation calculations, the
preparation optimal acetylated conditions for Auricularia auricular polysaccharide were as: reaction time 3.5 h,
reaction temperature 80.0 °C,acetylating reagent dosage 32.5 mL,NBS addition was 1.0%.Under the experimental
conditions,the acetylating of substitution degree average was 0.55. The results of original polysaccharide and
acetylating of infrared spectrum detection showed acetylated Auricularia auricular polysaccharide preparation was
prepared. Using the optimal conditions for preparation of acetylated Auricularia auricular polysaccharide, the
oxidation resistance research showed that the ability of removal hydroxyl free radicals and remove super oxide
anion free radical ability were a little improved, and reducing power was also increased
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i e A An Ak, S B M PR B 5 52, B 2 e K b
POV M RE , MO B8 2 B A9 2 B P [ 2 1S 3
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SR T P e 55 B s O, IR b 22 B 1 AT A AR SR SR T
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Fig.1 Reaction mechanism of polysaccharide esterification

D341, 52 A i AR A RS A A i, S R AE S
PIRATE YR o KRR, B B Zp
FA RSN IS PE | A S 32 B K B 2 AT
LA , I X ARSI PR EA T Fe g, AT
SR IF S R TSR R 7 S PR R AR i
1 #REAE
11 MRS5S

BARH T RIE VLA S PRI O X5 £ R
FRRE AN e ER TR | = SR L SR T L I T
FoK ATEERR NI 5 = e G A AR S B
TR 41 ToK Sl BERE (3600 u iZEHT4E (N- AL

BEIARR Y M (NBS) (FH 4046 Wil S8 e = —
N BRUER K L L DU 2R 4N (EDTA—Fe ) (2K —
1y \Tris \HCl ZRFALAR | =5 4R . = @Ak 25
Syrprat, S AR S 2K .

SR EL.LHL dbat E HE O AL ESJ120-4
HLF RS Pk BH B 9 o T FR A AR A 7 5 2 Th BE 5
PR FENL TR RS ) 721 E B R] UL
SR R RERI AR PR W] 578 -1 Bk )
S PR VR VTR LB AA ) s DK-98 -1 Kl i
FEEKAE REZR WA 2 7] s SHB— TG 27K
KEHEASE MM EKHEE THA R A E; DHG-
9240 B INE VR S R TERAE Bl —ER SR
RRONF] A7 AR e 2T AR GRS db 5T 45 403 B A1) 43
WA BR 2 7] 5 UV —5100B KU 22 41 0 UL 43 5% 56 B
it BT ES A PR ]

1.2 ZWHE

1.2.1  BORHZAHEEC AR YR R — 4 284 AT
BORIFTE" 0l A2 B K B 220 2 A e 10 2% ol 1R
80 °C AJTH] 5.5 h B kL 1:110 \pH5.5, AR [F]—BR
WL BT AT SE A3 3] T 2SR .

ZRFH > EI > ZFE > EiF R —>4100 /min F O
30 min—_k ik —m 4 —Sevag & B E G —E M R
&,—95% BRI — R B ILE— B T Rk 5 T
1.22 BB ATZRIEI4  FREL2.000 g A
H-Z b T 80 mL Ik b, A8 L 458 1 — a2 sk 1], %
INAHRARF Z BRI (& 1% NBS, #2177 F LRI
DI VR R = O AN A VAL U = [ 3 R
85% [ L BEUTHE s A 95% ZEEPRHRULHE 1~2 Ko ¥
VLPEVE T 10~20 mL 224K =, 3600 u B HT48 2818
KB 2 d, R GE , R T, IR K 2 Ak
T
1.2.3  Z“RMENHIESH G RITSES LW RS [E]
SRR BE | 2R ) e, NBS #8004 P A~ Pl 2%k
AT 58, X MU A P 23 R AT PR 3R 0 50, LR AR S 00 &
S, Ve SRR W 2, A AR 19 7K ST Al YR B ITE
AV S, X4 SR b AT 5 22 04, 0 8 SRR HE
ZWE AL 00 T2 254
1.2.4  ZBEEBUCEE RO AE Jr vk SRR M e k™
W 72 SEAE Z2 0% 09 £ Pk B R, R R SR A A% 14
WrEEs ok il 2 Bk 3 5 5 e I 107 A 1 2 Tk i 2 1, T
5 Fe’ Az sl AT s M 21 (0 45 A i F s i gk, B T )
S CIGRE T HEAT £ Mk B B I A2 5 32 1k e oA AT A b

#1 HER LT RS

Table 1  Upper and lower levels and factors
Hifity Z, S 1E] (h) 2, (C) Z, Z AR i (mL) Z,NBS @S (% )
+y 6(Z,) 100(Z,,) 50(Z,) 1.5(Z,,)
1 529(Zy +A,) 9293(Zy, +4,) 43.81(Zy +A,) 1.32
0 4(Zy,) 80(Zy,) 32.5(Zy) 1(Zy)
-1 2.71(Zy-A)) 67.07(Zy,-A,) 21.19(Zy-Ay) 0.68
-y 2(Z)) 60(Z,,) 15(Z,5) 05(Z,,)
A 1.29 12.93 11.31 0.32

WZ =x A + 2057, =50, + 70537, =505 +Z5 6
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HE RGOE S S HEERT .
1241 ZBEEirfEfhgkhlsa B-D-H Lk
A B A A VR B < RS 2 PR B— D— T £ T 45 B
(4yFH 39034 u) 0.6978 g, & 100 mL & JE 7, hn
20 mLZEET 60 CoREIMIE IS R EEE, 1
TR B B 2%, $2 50 )5 BVAS . il 45 v b 2k 3k (4
Fim 43.05 u) ¥ BE $E X RR S 55.14% i, N
3.848 mg/mL . 8— D— 11 Z, Ik 5 281 ¥ 22 5 b v 15 T )
Fic i1l < b 25 W B B— D— Th . Pk A B e i A5 T 2
4.6.8.10 .12 mL, 435’ 50 mL 8RS, K H R
FEZI PRSI RIS IR ERIE N 1~6 S5 B8 5h IS W .
B R IR I 2 - DL = S48k a5, LIRS
EXT R, FH 50 A WAL 43 S ' BE 1 X A= il i A e 28
YiEAT AU H A . W R RO K Z S R &
L 1~6 5% I A 5 mL F 50 mL 2, iR
Tk, TR RPFEAKAL (500 nm) A0 5 IROEEME (A) o
DL Z BB He BE (C, mg - mL™") Sy AR bR, WK A
SR RVE B
1242 W3 R IE K M #E FE 2% R 4
5 0.62 mg- L' AR#AER 5 mL F 50 mL &P, I8
“1.24.17 W F e, BOZIE R 2.5 mL, 5 F 1 em G
Ee A LA A SR Xk B S 8 V&5 LAAH 8] a8 25 38 K AR
B W VE R ES TR, 78 200~800 nm 11 I K- 7 [
NESET 8
1.2.43  FEE O BEBUCE B E Tk BRI R
il A FRE L A B K B £ 08 0.02901 g, B 10 mL
ZEEI R, INZKAE i, 5 60 °C /KA b B R, 1 52
SRR B =R, FIUKE S, IS
AR U 5 2 R R A R B — R e Y TR T
50 mL B, MERH A 0.1 mol - L™ e il £k
B AW 5 mL, A 1.5 mol - L™ & &0 A6 41 % W
5 mL,JB4], # & 20 min J5, il A 2 mol - L +h iR
3.5 mLPJ A Filad B pO B, YR 4D )5 & B 20 min, JE N0
0.37 mol-L™' =& fb i W 10 mL JR2), FHE & 7Kk
CER,EFE 10 min 5, B0 2.5 mL, & 1 cm Gy,
VE R AR . 55 UAHTRR A 23 TR ICEE 2 b8
VW RNEHRAE VBN 25 ), — 2 B Ta] P I 2 e A
1.2.4.4 ZPBEBARE A L S BEEUCE EEdE
S H4) AR R K R A BB BA T B 2 BE R B AY R AL
B, BABE 3 LR A=A
W,(% ) =W,/W, x 100 (1)
162 x W, % .
4300—(43-1) x W,% =(2)
Ao W, - 2B BT (mg) , W, - 28 2B
BB (mg) ,162— 2 ik B2 K B 28 vp— > paopl 3
AN 4y R, 43— ZBEIEARXT 4 TR AR, 1 - SR T
FA AR o JB B
125 FRHFNETK
1.2.5.1  Jz i BF R SRR B 208 Wik s2m)
2.000 g ¥ T 80 mL (¥ FH Bl b, in A 32.5 mL ¥
AR F (& 1% NBS (149 Z BRI ) 76 80 °C T, 4%
FZRE 2.3.4.5.6 he W EEH G, LBk 5T
WS, I 2 e B QR
1.2.5.2 W iR BEXTRARH 2 LWL Ok

DS =
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2.000 g B 5T 80 mL [ H kR, A 32.5 mL )
ZWAGIRF (&4 1% NBS 19 2% I§F) 7F 20 .40 .60
80.100 CF,4rHI X 4 h, RN EEHIE, ¥ 2. Wik
Z TR, I B
1.253  Z Bk i) & ok B OK B2 0 2, Wk Ak A 5
M ff 2.000 g BE ST 80 mL A4 B BERE R, 43S n
A 15.23.75 .32.5 41.25 50.00 mL 4 Z, BEAbi 55 ( &
A 1% NBS [ ZWRIEF) 7E 80 C R, 43I 4 h, =
WA HE K 2 A TS, T 2 U B
1.2.5.4  NBS % hn &b X} B OK H £ 8 2, Btk 60 5%
M f§2.000 g BESHET 80 mL A H WERE R, In A 4y
e 05% 1% 1.5% 2% .2.5% NBS #J 32.5 mL
ZWAR IR, 76 80 C R, 45l s Wi 4 ho JZ W 45 3R
J& KB 2k 2 bR I 2 B
1.2.6  I4MGEER FIH R BE EASH G T
SEEGAS B R LS 50 T 52, il LAk RO H 2k,
B 10 mg ZEAG AR B 20 L Wb K B2 0%, H
KBr i} J#5 & ) , 46 4000~400 em ™' 5 Bl PN 2E 47 304 o
127 FEsEEmARIEC-OH) MEKRIEN 2% AH
FrT AR T iR, BIFE 520 nm A0 H 2 A B
L4 AR S T, B T ARSI LB ARE S BB AR AR E P
RS ZARFL 4.5 mL, o2 150 mmol/ L 1% £l £k 5%
W (pH7.4) 1 mL,360 pg/L B LLAEHH 1 mL,
2 mmol/L EDTA—-Fe 0.5 mL, & [6] ¥ & B FE S A R
1 mL,3% H,0, H# 1 mL TE 325, T 37 CK
WV 30 min Ji , 5 HAE 520 nm ARG, 28
FI4H 1 mL ZEAE KA AERAE &, 6T ARZ 1.0 mL 284
KA 1.0 mL BEBRZE b A QAR B R H,0.7" L W5 IR
B 7ol N v =

IHBRZE (% ) = (Apy—Aspy) /Ay x 100 K(3)
1.2.8  FEETEEIE T A HIL(O, )RR R
JHARZRE =l A S AR E Z i S S F A3 2
VEBREE ST, B pH & 8.2 /4 50 mmol/L Tris—HCI % rfifk
4.5 mL, 7518 7K 4.5 mL, 12 49,37 °C B 20 min, Jill

i, 25 HA A 10 mmol/L. HC1 AR AR A =Wy i) HC1 %
W), TGRS SR LR, 325 nm P ARE 30 s
) MR B, T AR 2 M U FRL PN B 40 B IR ' B B 3
FESVETEIA SR =By ar, Je A 1 mL ££ 550, 7%
{0 5 WA INIE /N = /3 N7 /A= Wy = I 3

(%) = (AAo—AA) /(AAo) x100 = (4)

i, Ado SRR =Wy H AL R 2, AA RN A
R, S8R =T 09 B AT R 2R, S S O
BB ST Ba 3G InE .
1.2.9 ®WFEEES)  TEAFIREE AR 1.25 mL (0.5~
4.0 mg/mL) H , IN AR R 2% vh % (0.2 mol/L. pH6.0) it
HE 1% (w/v) BIEREALER 1.25 mL, 7E 50 C F{RIR
20 min, [ 1.25 mL =& 4R (10% ,w/v) £ 1k )W,
5 minJi ilA 1.5 mL 0.1% =40 fb 8k, Z IR iCE 30 min,
700 nm FIEMGRE , WOGRE MUK, iR SR e kam
1.3 FIBEAENHAE

AL SR SPSS £ 4 Ak B AR 2, XF 45 2R R AT
53T o
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AP 2 455 R 7 200~800 nm AT UL K Ak

BB, 6F HE 9 WO 500 mm 301K Ah 05 K I HC A
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Fig2 Acetyl B—d-glucose by

UV absorption spectrum

22 ZBERREHLE
DL Z Tk HE e JE (G, mg - mL™") S AR B, Iz I
A R AEFRER
K 3,152 2B ebrE LR Y = 14.178x +
0.0589, R* = 0.9909., 3 BH, Z Mk &L e BF #F 0.01 ~
0.1 mg-mL™" U5 [l N, W Wi B2 5 e JBF 5t R4 i £k 1k
KFE,
167
L4r y=14.178x+0.0589
1.2 R*=0.9909
n
<§ 08l
0.6F
0.4}
02}

0 1 1 1 1
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LIFEAK JE (mgemL™)

K3 ZWtHEEbRfE R £
Fig3 Acetyl standard curve

23 BEZRRKRIAXMMPAASERER

2.3.1  F)SEIS ]S SR H 220 20 Ik AR 28R 1 52
P 4RI, 2 1 HORRE T Gf I Sz 7 I Ta] 649 38 ot i
o, 20 4 h i, Z BB B fE RO, LBk
RS s U 2 WA 1057 5 B A HE Z2 Wi 4 B 58
2, 2 S N I [A] 2k 25 38 T, 2 ek HOACQRE T 4 ek 2L
ATRESE T, SN AL, ff— 3 ) L e Ak 22 Ml i
CTBESEF 15 Hh ok, 3 BOBCARE B , Bl Bif Fof 3] f14) ZiE
K, oWt S Z LS, OB I mig K. W
e, 4% 3~5 h PEAT R SRS g .

2.3.2 SR RS SR H 2 0E 2 AR SSOR (19 2
PR S AT, 2 A A RE I 4 it S o i B8 B 345
MR, 80 C I, Z MRS e R, Z AL RCR B b,
SO B IR REAS (T I 5 M R A5 5 s 2 SO i
PEARSEREINI , LRI CBE T AR ARG, 2R 3 v 1) [R] s
KR OBEIE S ZHHEE 5 7, 9F B WOt a6 7= AR
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Fig4 Effect of reaction time on
polysaccharide acetylated of Auricular auricularia
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Fig.5 Effect of reaction temperature on

polysaccharide acetylated of Auricular auricularia
2.3.3  ZBARIEHIHEXT S BAARCR B SE I m E
6 IR, LA RE FifE S5 )37 B ] B4 38 i ing 1 0, £ 1k
RGNSy 32.5 mL B, Z BEHCACRE fe ok, £t
PSSR A f , eI 2 A 1200 5 B AR Z2 8 S 58
45 24 LA TR Ak S I, A= B £ 1Ak 22 X
R FHNEAE I, S BB T R KRR, I,
M LA GRS NG 2y 32.5 mL i, LSRR H-2
Wl R e 48

067

057F

LIRS
o o o o
—_ (%) [O%} N

0 1 1 1 1 1 1
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LB i (mL)
F6  ZPEAL RS I % R AH 20 LA ) 52 )

Fig.6  Effect of acetylated reagent addition on
polysaccharide acetylated of Auricular auricularia
2.3.4  NBS #IEXT OALSCR B il &7 ]
J, LU REERE NBS S8 B934 g i, NBS £
R —FRAEAETR], NBS B 2y 1% ), 2 M HRACRE f
K, CWACRCR B b, >4 NBS Ak Z2 34N, 5203 R
FhIE BN , 52w i b £ e AR GRS 2 0 i S
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Fig.7 Effect of NBS addition on

polysaccharide acetylated of Auricular auricularia

235 ZRBEIHA S IEAR LT L EER  FHREHE
F Y FERE L, Ve £ IR R 45 v 09 N s TR, S
RS ZBELH B, NBS AN vy R 2= gk AT
WINTH S IEAS S0 8, R BT 20 S IEAS B 5 4%
RULFE 2, FESEERNFES ME4, iy BL
A BRAEE , £ b O B R O, 158 BH 0 2 7 149
Val 7d I REGR v A

K2 LBHEERAH RS &
TR A IE A SR BT S A

Table 2 Experimental design and implementation plan

TS x X X3 Xy BRI
1 1 1 1 1 0.536
2 1 1 1 -1 0.404
3 1 1 -1 1 0.498
4 1 1 -1 -1 0.402
5 1 -1 1 1 0.473
6 1 -1 1 -1 0.365
7 1 -1 -1 1 0.425
8 1 -1 -1 -1 0.289
9 -1 1 1 1 0.521
10 -1 1 1 -1 0.389
11 -1 1 -1 1 0.305
12 -1 1 -1 -1 0.341
13 -1 -1 1 1 0.423
14 -1 -1 1 -1 0.302
15 -1 -1 -1 1 0.347
16 -1 -1 -1 -1 0.256
17 1.547 0 0 0 0.478
18 —-1.547 0 0 0 0.389
19 0 1.547 0 0 0.491

20 0 —-1.547 0 0 0.423
21 0 0 1.547 0 0.556
22 0 0 —-1.547 0 0.479
23 0 0 0 1.547 0.447
24 0 0 0 -1.547 0.379
25 0 0 0 0 0.446
26 0 0 0 0 0.459
27 0 0 0 0 0.379

Vol.36,N0.23,2015

#3 XS
Table 3 Analysis of variance
B SPI7 A df 77 F Sig.
BH - 0.123 10 0.012 4.697 0.003"
#2%E  0.042 16 0.003
Bif 0164 26
*4 REC

Table 4  Coefficient®

AEPREAL R A bifE R AL

B feifEiRZE WAt Sig.
(i) 0430 0011 38.135  0.000
X, 0018 0013 0201 1340  0.199
X, 0017 0013 0187 1252 0229
X 0033 0011 0373 2959  0.009
X, 0.044 0011 0490  3.887  0.001
1 xx 0037 0019 033 1973  0.066
xx;  -0013 0013 -0.125 -0989 0338
xx, 0012 0013 0113 0901 0381
%% 0005 0013 0048 0382  0.708
X%, —0.007 0013  -0.069 -0.548 0.591
xx, 0014 0013 0139 1106  0.285

Xob S 56 B P AT Ab BRI 20 Ak 1k ) A R
NBS s % BoARH 2 b o miib A B (p <
0.05) ., B3|E V4757 FE,Y =0.430 +0.018x%, + 0.017x,
+0.033x, +0.044x, +0.037x,x,-0.013x,x; +0.012x,x,
+0.05%x,x,-0.07x,x, +0.014x,%,

Xt x, X, X3 X SR, Z, =x, A, +Zy, 57, =x,A, +
Ly 32y =330y + Zoy s 19 BN L7 2 0 IREE 80.223 C
mtE] 3.571 h . Z Ba ki3] 32.532 mL NBS @ik
1.031% o SRS 56 — U IRl U 1E 38 72 T A5 4485 R 14 7T P
SR R A B S5 R TR T 2 Tk A0 B K B Z2 0 1)
£, 2 R A SRR (R BRI T. S EUE TN
#EL B 80.0 °C (B8] 3.5 h . Z, B fkik5] 32.5 mL NBS %
Nk 1.0% o DA IR S5 AT I2 58 45 R (W S IE , &
52 3 REEBRIMNAS ) 2, 156 Ak S A B Z2 5 B B2 SR 4331
155 0.57 .0.49 0.58 , = ¥R S 36 S P HUIR B A 0.55,
i B O R AU IE sS4k s A5 B [ D F 2L A
—EIRIE S o SRJE X 2 B S K B 2
ATLLANEIE 3BT 5 IR 2 BE L LA G 3R 7% e .
24 ZBMUEKREZESESENOMN LN
#R

FEOK H Z BE Y 204 6%, 8 8, #E 1620 ~
1630 cm ™' BT ik 7 HY 2 B HE A % W T A
HIMBKRH - Z 8, AHMEE I, S B L RO H - ZPETE
1732.81 em ™' AbHYBL T — ARSI, SR 3E C = O XL
BRI SEIE B, 1260.80 em ™' 4bAg — A~ C—O Ay
g dRsh, Ui B £ BEAu AT 2L b BT A T 2Tk
3, LERALTBORE ZbE OB 20 IR 35 E A L,
FRUARE S ) A e D ™
25 HFmXxEBHE(-OH)WERIER

FHE 9 Al A, Wik BRR B 2 WS R 1 3t
HIBE 71 38 K T JEORE 2 bE, M R 1.5 mg - mL™' Fll
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Fig.8 IR spectrum of Auricularia auricula acetylated
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