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Study on preparation, purification and hypoglycemic function of
Auricularia heimuer polysaccharides
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Fungi Science and Technology Research & Development Co., Ltd., Dongning 157299, China)

ABSTRACT: Objective To extract and prepare highly active hypoglycemic polysaccharides from Auricularia
heimuer and evaluate their activity. Methods The enzymatic hydrolysis process was optimized through single-factor
and orthogonal experiments to obtain the optimal a-glucosidase inhibitory activity. After deproteinization of the crude
polysaccharides used the trichloromethane-n-butanol method, the polysaccharides were purified successively through a
diethylaminoethyl cellulose 52 anion exchange packing column and a high-resolution sephacryl S-200 gel column. The
refined Auricularia heimuer polysaccharide component (AAPS4s) was obtained. Results Under the optimal

conditions, the inhibition rate of crude polysaccharides on a-glucosidase was 76.38%+0.94%. The content of AAPS4s
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polysaccharide was 95.63%+1.46%, and the inhibitory rates against a-glucosidase and a-amylase were 72.56%+2.12%

and 41.90%+0.87, respectively. The inhibitory type was mixed; the scavenging rates of 1,1-diphenyl-2-picrylhydrazyl
free radicals, hydroxyl radicals and superoxide anions were 57.39%+0.73%, 64.99%+2.65% and 38.41%=+2.80%,

respectively. Conclusion

This study successfully obtains the highly active Auricularia heimuer polysaccharide

component AAPS4s with clear activity. This component regulates digestive enzyme activity in a mixed inhibitory mode

to exert in vitro hypoglycemic effects and possesses good antioxidant activity, laying a foundation for the development

and industrial application of Auricularia heimuer hypoglycemic functional products.

KEY WORDS: Auricularia heimuer; polysaccharide; hypoglycemic activity; preparation; purification
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FT UL, AWETLURAE T 5O, R e g
B Z R RBR, SRE Wl B3 AR A R B 2 EE L &
LR SR 2y, AREL T AL SO 2 T 5 S 1A [ PR
DU . A RGEIRTERG I ZWERT o- VR WS o-HET 0
LN OEUE R DA AR N R S Tk W A ATy S LW 2
AP EERACR, #2587 RARH 2Rk
SRS IR R, W] Oh SRR H R S RE )™ hh W A M B
(EARA PR A E 2 S AR - P S

1 MR5RE

L1 R 5RF
BRHE IR R IRTTAE BB A P58 T R )
a- # % HE 1F B (4-nitrophenyl p-D-glucopyranoside,

PNPG) (100 U/g). X EEAR B -o-D-MEM A5 T . 1,1-—
R HL-2- = 4 FL A IE (1,1-diphenyl-2-picrylhydrazyl, DPPH),
3,5- K12 (3,5-dinitrosalicylic acid, DNS)EFH] . Bl
Wbl . o-TE B EE(S000 Ulg), L HILLILG g E 52
(diethylaminoethyl cellulose 52, DEAE-52). sephacryl S-200
HR N5 RS (IR E R AT B A |, 24 2R
(60000 U/g) . HACHEE(7000 Ulg) . ARERBEREF25000 Ulg) ., Hifk
fit (43000 U/g). & Wt 4K (1 (343000 U/g). -7 JH
(161000 U/g)(M TAREAEE LR AR T EAR); IET
BE. Ef5. FEALBINaCY) . WeHiRR . hiR . Kile . K.
BRIREN . WERRERZZ M . R, BOR =, —RH
& O B kg - d M (trihydroxymethylaminomethane-
hydrochloric acid, Tris-HCDZEMK . FRER TR . 4i4-E C
(vitamin C, VC), Jo/K LEE(orHral, EEZERA RA
ri)); BCA i [V BE 10 & (138 = KA A 00y
AR o
12 UFE5EF

Infinite 200 ZYJRERFARY (i 175 5 A H]); Master-R
X I35 375 20 7K /8 i K AL (b I RN 3 {38 A BR A A );
ME204/02 H TR SF-[HEE 0.001 g, HHR#1-4TH 2L
WA PR W], CR2IN 5 A R B DML H AR H S22 #DD;
XK 16/100 JZHr#1: (3£ E Cytiva 22 F]).
1.3 XWHE
1.3.1 ZARFMedil % 45694 &

()i % 22 W L TR 3R 5 5

W AR 2B C AR R 2 mg/mL 2B, 4
BITELTUE R . o-VERIE . R . ARHRE . p- AT SN |
AR AT W T ) S R Ao pH T HEF TR, B
fifFi 100 U/mL, i 60 min, MFE o ATMREFHEIHRIR,
FE MRS S A TR RS . B S ECh: B
JE: 50 °C., BEHAEATIE]: 60 min, fIf§R: 100 U/mL., BE##E pH
H 5.0, YEFEINEEE(50. 100, 150, 200, 250 U/mL).
FRURLEE (40, 45, 50, 55, 60 °C). BEMIT(30. 45, 60,
75 min), HEff pH (4.0, 4.5, 5.0, 5.5, 6.0/ AHEHNE,
X A ) 25 SR X o A W T R 0 5
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Table 1 Factors and levels table of orthogonal

KR
K A(hn i B(lif# C(HEN DGR
H)/(U/mL) FE)/°C [])/min pH)
1 150 45 45 5.0
2 200 50 60 5.5
3 250 55 75 6.0

1.3.2 ZRFKftspE6s45 5 ik

Pt AR S B 10 mg/mL IE, A 1/5
IR FE FLMAR ] ( Sevage, &ff: IETH=4:11REK)
AT E AR, EREREE SO BT A R, sk
b3S H) DEAE-52 BB 20 iR 513 EF 1.6 em
x100 cm ZHrHH . HH AKTA go R4, LIH4AIK R
TLBNAH, 8RS [ A TR A IR S AR SRS TR
10 mg/mL SR H 22040 /(A APS) AR 24tk BE il L0.45 um
KRN ), B 20 mL EAE; L1 mL/min B3R, K
WH 0. 0.3, 0.6. 0.9 F1 1.2 mol/L NaCl #1746 B vk
M, ¥ 8 mL/ASWCHEVRIIE, R FZRE - vk E 454 2
WS, BCA BEAWENERANENEA ST, I
BTEE, WA . B, A, FRait iR ItE i
Ae Hovh, SR H ZHE4155-4 (AAPSA)Z /I 3
BN o SRR 2T, K AAPS4 50T
PRI TR BEEIR S-200 (sephacryl S-200 HR)EERA:41
(1.6 cmx100 cm) EEFT43#, DL 0.5 mL/min {8 # 4K
VEWE, ¥ S mL/E AR . JE LI AE 490 nm AbME OG22 i vk
Wk, &IF HAREE IR & IFIRZ 60 *CUlUE MR 4R ),
BT 3.5 kDa B HAsh, 4liKENT 48 h, VR TR FREITHAR
R, EERE,
1.3.3 ARINEAEE WA

(1) o= 25 WY AU ) 512 3

#4520 pL ZHRE LA TS 40 WL PNPG JEMIATRIR S, T
37 °CRZJ¥ 10 min; FAFEHNA 10 pL o-#Z T AW (1 U/mL),
YRSETE 37 °CHFE 10 min; WG IIA 140 pL BRERENE K
(0.1 mol/LYZ& 11 /2 )i, T 405 nm P FEWSLEE, LIZ
PR BT R T A R S A S BT IR, DLSE R
IR ER 2% MR AR 2R S 1 s (R IR il 3 4
MAX PR,

i 2 /9= (1—

A=) 100% (1)
4 =4

WEOGRE; Ay IAESREHWOGIE; Ay AR SO

(2) o-VE R B i S5 50

#5100 uL ZHHEE SRS 100 pL a-TE B EHA BOR A,
F 37 °CI¥E 30 min; /FIA 200 puL AIEHIEME R,
37 °CHEESE S 10 min B 100 uL _F3R KR, fiIA 400 uL
DNS &7, KB 5 min JFEH), T 540 nm K Tl
FEMROCRE o LAR-R BN FI VXS B, DABRRR R 2% v
AWM A2 AN R, B R ER S vh B o-
TERRE A S MR AR ()

Q) sh S 4w

AR WF 5 R 2K G 3l ) 2% (Michaelis-Menten) J7 #2245 &
BB AR B 7 (Lineweaver-Burk), 43474 il B A FE 22 B 21
I3 (AAPS4As)N o-F I BEFN o-UE K B0 3 01 47
Ko T o-HIEETT NG SLI Y, RN AR RS AE R
WEEH) AAPS4s (0, 1. 2. 3. 4 mg/mL)5 PNPG JE#(0.
1. 2, 3. 4 mg/mL), FMA 1 U/mL a- 35458 B 31
B, F 405 nm AT D E AR FE a-TE A B ] 5250,
R T AAPS4s (JTRWKE R 0. 2. 4 mg/mL)5AR[E 5
TR HTERER(0.5. 1.0, 2.0, 4.0 mg/mL), JIA 0.5 U/mL
a-JER AT RN, F 540 nm KGR . 1A I RE &
T RN PIEEE, 2h sl gk, AT ROR R
HBU(K,,) i K EZ(Ve), I ) Lineweaver-Burk
XUAE B 1 3 — 25 I AAPS4s o 795 it i) 410 4] 24 50 % A
FAMLAT,
1.3.4 IRIMRBALE AR

(1) DPPH H 23 BRI

] 10 mL B.0EHREMA 2 mL AR B 19
AAPS4s W 5 2 mL 0.5 mmol/L § DPPH A H 3 Z B,
TR A1E RGN 30 min, T 517 nm KR I0E HIg G,
ICH Ay ¥R LVAEAFUIGK 0% DPPH W, sE
WAL Ay 25 HHEERBITOK CFARE AAPS4s 1B,
WS W ERE (Ao), LA VC AR B RE A T[] 25 0 s )
DPPH A H3L3E BRI E AR Q)R .

DPPH [ LI bR /%= (1—%»@0% (2

(2)F3E A th L5 bR R E

M 10 mL BB HRKEKINA 1 mL AS[R] i R 1Y
AAPS4s #W . 1 mL 6 mmol/L /K R-Z Bk L & 1 mL
6 mmol/L fR N ARHS K, VBSISIA 1 mL 3% F b A%
USSR N BB G KR T 37 °C R LI E 30 min, T
510 nm P AU E HMOGEE, 0k 4 XTHRA1LL 1 mL &
BFRERSEMAEER, WEBAE A 2AHL 1 mL
FEFIKEAC AAPSAs IATR, MEWIERE 4., LA VCYENFAME
XTHRHEA TR AP 5000 . FRTE B R R R R A G
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FRHE 1 BLE R %= (1 —%}xloo%

A BB B R B AR A
# 4.5 mL Tris-HCl Z20fif (25 °C BHOMAE L,
BERRARUCANA 1 mL AR B AAPS4s ORI 0.4 mL

3)

25 mmol/L SR = o BHE- SR R T 25 °C /K Vi 4 min,

JIA 1 mL 8% ML RVE W2 1k N, F 320 nm K FllE
WEOGCHE Ap, XoFBRZH L2583 7oK B ARSI = Wi i, e
HIE Ay 2 A TR AAPSAs I, e ok
BE Ano LA VCAHENBHPEXTHR . A B2 F [ F FR T BRod
AR @I

A

AR A B T R R %= (1=

14 BIESH

FIT A SEER T AL 3 UK, BE LASE (bR vE I 22 R .
K GraphPad Prism 9.5.1 F #1754 bt R4 1l . 24
] Eb AR B R Ty 22490 #T o

_Ag)><100% 4
Y 4

2 ZERE5H
2.1 MSMZBEREZESIKRERSNT
2.1.1 BfhEiFis

7 R AR HZ B o- B AR REHD SR A 1A
JI7, AT 0 SR A - 228 (4 U 5 A B A D7 s A
[, Wi 20 A B o AR WG ) R A7 A 2 2

5, LR R EAIE R G A T RAE 2 oAb
TFEFdZ, R Ar 2 E A R B T4 A SR

LA T AR EE 22 WX - 2 0 T R A 1 236 14 52 7 o
K 1B fin, AA MK TAGERED &SRS TRBREL
WA o- A2 0 BESD R, (AR TFIEm B ECR, laels
K2 20 A i R B 2 B R L B, SR AR 2
A o 4 2 W 8 1) 7 A SR, LA 0
PEREARIY, 28 b, SR MmE T TG L2500
212 BEEFEEAT o-F B HE G B R R ey Hen

TG . BEMRUELRE | WEAEAT E) AN AE pH 5T R H
Z MR o~ 20 W T AT 0 236 7 A W 2 2 e (11 2) . 3,
fifF 12 200 U/mL I 3255 e R AE 70.92%+1.41%, TR
R AT Y AW U T U R 1 87 STk Y A 3 95
50 °CH I a5 & 28.33%+0.42%, 40~50 °CHIE 1 Bl
BEFH R R, W TR IR BE R R G B,
G J1BWG N, 50 CHEES H s SRR AN o8 4, i
HE] 60 min B0 TE 28.24%+0.28%, it A 8] 14 4E K-
AR H 2 EERE AR, 200 T RAWIEDN, 2R
AU o-H0 AR B SR, oK AR S IR 2 0
TEPELE M, BfE pH 5.5 BF I Z AR 29.94%+0.66%, 1l
REMY I DR B pH 52 TR ZS A5 . 25 b, JR8LIE
S P AR 150, 200, 250 U/mL, BE@IRE 45,
50, 55°C, FEf@itE 45, 60, 75 min, i pH 5.0, 5.5,
6.0 J LB,
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Fig.1 Screening of enzyme types
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Table 2 Result of orthogonal experimental

B AW BGW e DOW ol
£ &)(Um) EE)C lily/min i pH) BRI R/%
1 1 1 1 1 10.14

2 1 2 2 2 32.09

3 1 3 3 3 22.60

4 2 1 2 3 50.86

5 2 2 3 1 65.29

6 2 3 1 2 72.76

7 3 1 3 2 35.90

8 3 2 1 3 46.40

9 3 3 2 1 51.01

K, 64.83 96.90 128.31 126.45

K, 188.91 143.79 133.95 139.74

K; 133.32 146.37 124.8 120.87

ki 21.61 32.30 42.77 42.15

k> 62.97 47.93 44.65 46.58

ks 44.44 48.79 41.60 40.29

R 41.36 16.49 3.05 6.29

Wi Z2 R IE A8 5L B0 T 45 SR a3k 3 o, it
TG fie L P8 X o A R T A A R LA S R
(P<0.05 5 P<0.001). M IEAZSLEG /32 SRl I, ZHig
BN EAEA 4,8:C.D,, MIMHARZHRAESM R b
200 U/mL, THAEIR B H 55 °C, FEfEta 2 60 min, A%
pH 2 5.5, FEULEAE T 3 4 EATIRUESES, BAH: o-7
ZIFE B 2N 76.38%+0.94%

R3I HESWER

Table 3  Results of variance analysis
e nE
FSES FJr A ¥J5 F
JE P
AChng
35234 2 1761.70 43.00 **
#7)/(U/ml)
B iR 4123 2 206.10 5.03 *
FE)eC ‘ ’ ‘
CRRT 3.7 2 1.85 0.05
[])/min ’ ’ ’
DiFft 60.2 2 30.10 0.73
pH)
BRI 81.9 2 40.95

e * RN RN IR I ) 2, P<0.05; **F /R i% H FE X 5L
IR AR bR A 2, P<0.01,

22 EKREZHESK
22.1 DEAE-52 #4242 B A5 Th ik

K H Sevage WEE M 4 WHCR A, WHHERATE
BRFE R 60.08%+0.80%, LML FH 62.99%£1.40%,
AAPS L2414 #% DEAE-52 JZ2#rilglifh, 255 WE 3 FirR,
B 4 AR PR, KK K UL 5 44 R
AAPS1 ., 0.2 mol/L NaCl ¥E/iE 414145 A AAPS2. 0.6 mol/L
NaCl ¥eBi 5 5 4% 9 AAPS3 1 0.8 mol/L NaCl ¥/ 414>
4N AAPS4, WEERMEIRAY G, BWaEIE, BT KE
Br 48 h, HiRIASEBIHOK, BURTEARE, e &Hn
ZHRALE AR, 45Nk 4,

NG —IEHETEN AR UE, ADFTORE 4 Fh 28R4 05—
BRI REE 2 mg/mL AORE SRR, AT o~ 1A B A
TG A, S5 UNE 3B TR o o 0 I ) 5 i
HIZH50 N AAPS4, IR N 76.35%+1.73%. i AAPS4
AT IR S5
2.2.2  Sephacryl S-200 HR #% i 4 B A#7

AAPS4 % Sephacryl S-200 HR BEAT E HT it — - 4lifl,
PEMRZS AN 4 s . PRI AR i 2RI AR 10~25 S
B, AIFEE X RIPEBR G BT . Wdn . T, R&aRE
AAPS4s, %4 53 2 ISR FR ) L — BE
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Fig.3 Elution curve of DEAE-52 cellulose column (A) and in vitro hypoglycemic activity of elution fractions (B)

4 DEAE-S2 HEMEZEESTE, SELER
Table 4 Results of yield and purity of polysaccharide fractions
separated by DEAE-52 column chromatography

BEZ et LM% SHE0EN
WL

AAPS1 10~22 18.24 78.35
AAPS2 28~40 15.68 81.62
AAPS3 45~58 12.35 85.19
AAPS4 62~75 21.76 89.43

W, JCARWEHIFEBLA o sephacryl S-200 HR &EAE Al K43
TRZESTHEFEN RSB, HI— PR R SR )2
Mol AR LR AR | REAKS FREAY—HZ
Wi B, ONARAG S F i3 — 38— 2R 5y . SR -
BR ¥k 5 BCA ¥ AT %0, AAPS4s () £ 0 &l BF vl 1k
95.63+1.46%, HEEM PR EEERRE, ZhRaifbasr

RIf. FAFMEAE . /T3 —M AAPS4s Al e KR
ke Tk, RSS2 RSN ML bY . PrE L R sh 12
SEUGZE FE ARG M T
3
AAPS4s
X
¥
X 17
0
0 10 20 30 40 50
VEIBLE £

[l 4 sephacryl S-200 HR A3 Z #7785 i 28
Fig.4 Elution curve of sephacryl S-200 HR column
chromatography

223 ARINEAEE WL R 5T

AAPS4s RN IMMETE LS SR UE 5 iR, AAPS4s X o-
HAPRT BT RA a-DERBEMT A bEvR R s 2n -
JEH TR, 2 AAPS4s R E N 2 mg/mL IkE| T
o BT BN R AR RS, M 72.56%+2.12%, 24 AAPS4s
BN 4 mgmL BHEF]T o-TERYEHD IR A KM, R
41.90%+0.87%. UEA] AAPS4s HARUFAIARS N AT PE
224 WHE A FLERSM

% Michaelis-Menten J5 F2£ il Lineweaver-Burk XX {5
BAEREANTT AAPS4As HIIIHIsh 114, S5 E 6. Bl 6A
TR, ARIEENHHRE T A HEAE S — 2 A, b
# AAPS4s YREERIIN, BELRTERRI(L/[s]) FMERIE AR (R
WK, B, AR I v B A 38 on, - [] F 5 R s g 3
BV BB . WSl 124 FRIER I, AAPS4s X} -4
W ) 400 4 FH TR A BBl [l 2R, 181 6B Hh LR sgil
T 4R, UESE AAPS4s Xt o-JE R B 305 R BE R B R
TRAME, KU AAPS4s Al [Al e MG o . ikds

s AR 4, HEHSE 4 SRS AR aE R AR T —

Py 3, TR B AR AN ) e A R B S e, B
WEVE RS g dase, ] [R5 30 vk 5 SEM K it i . A
WEMEIS @I, 3 — 25 NEgsh J % 2w e T
AAPS4s [ FE1EFIALEET,

2.3 {FIMRERER S

SRR T B S 4005 | TR 5 R AP 5 1Ak
(A G R FRER Y, 22 1 Eh 3 BRI 1 T DA 4t e A 2
T4 0 e R LR TS 1 P20, R e AAPS4s FERER DG T
PRI ZEATEM IR R, AFoE kel AR L RE Sy, 45
WA 7 iR AAPS4s X 3 28 B LG RRBE 1 HEF M: 72
HHAMEKRT DPPH AlRAER TEANSFARE, X—
Z R REIR T AN B R0 RO E T AAPS4s i1 FIEE
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MZREVERY, AAPS4s Xt 3 2 [ p R AT BR AR S Btk
WSSt Sl TP g B, 7E 2 mg/mL FHEAFE]
T DPPH [ f 3L BRI MY 57.39%0.73%; 7E 3 mg/mL fif

IR T FEE A R R 3R K(E 64.99%+2.65%, £ 4 mg/mL
PR3] T A B B B B AR BRoR R K 38.41%+2.80%,
HEW] AAPS4s A3 R IF AR S MT AL TE 1

A 100 B 100 .
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