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Extraction process and antioxidant hypoglycemic activities of
polysaccharides from Dictyophora rubrovolvata volva

YANG Ling , WANG Wankun, LUO Liping, LI Bingjing, KANG Chao, ZENG Weijun,
ZHENG Xuan

Guizhou Institute of Biology, Guiyang 550009, Guizhou, China

Abstract: The polysaccharide from volva of Dictyophora rubrovolvata is extracted by enzymatic
method, and the extraction process is optimized. The molecular weight, monosaccharide
composition, antioxidant and hypoglycemic activity of polysaccharides are determined. The results
showed that the best process for the enzymatic extraction of polysaccharides is: cellulase 2.5%,
pectinase 0.4% and papain 1.5%; enzymatic digestion at 50 °C for 1 h; regulation of material to
liquid ratio of 1:60 and extraction temperature of 80 °C. Under such conditions the extraction
yield of polysaccharides in 3h reaches 15.37%, 39.60% higher than that under hot water
extraction condition. The molecular weights of polysaccharides extracted by enzymatic method
are 3 344 Da (Mn), 522 208 Da (Mw), and 2 929 Da (Mp). The polysaccharides are mainly
composed of glucose, mannose, glucuronic acid, galactose and fucose, with the highest
percentage of glucose being 48.82%. Under polysaccharide concentration of 2.0 mg/mL,
clearance of DPPH- is 93.83%, capability of Fe'" reduction is 0.140 7, inhibition rate of
a-glucosidase activity is 54.62%, and a-amylase activity inhibition rate is 56.45%, showing
extremely significant difference or significant difference as compared with the polysaccharide
extracted by hot water. The polysaccharide extraction process by using enzymatic method shows
high-yielding and the extracted polysaccharides have better antioxidant and hypoglycemic
activities, and thereby the process is worth popularization and application.

Keywords: polysaccharides of Dictyophora rubrovolvata volva; extraction by enzymes;
molecular mass; monosaccharide composition; anti-oxidation; hypoglycemic
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Table 2 Factors and levels of Lo (34) orthogonal

experiment of water extraction of Dictyophora
rubrovolvata volva polysaccharides

K HR
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Fig. 1

B EX ZREREMERNEME A 4K RN ZRHEPCRIE M. B JURAE AR 2R

Effects of enzymes dosages on extraction yield of volva polysaccharides of Dictyophora rubrovolvata.

A: Effect of cellulase dosage on extraction yield of volva polysaccharides of D. rubrovolvata. B: Effect of
pectinase dosage on extraction yield of volva polysaccharides of D. rubrovolvata. C: Effect of papain dosage on
extraction yield of volva polysaccharides of D. rubrovolvata.
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Table 3 The Lo (3*) orthogonal array of applied dosage of enzymes and results of assessment

FRGLH A B c D Y
Experimental group  £f-4: i R AREAR =0 ZREHRReE
Cellulase (%)  Pectinase (%) Papain (%) Blank  Extraction yield of polysaccharides (%)
1 1 1 1 1 9.51+0.29
2 1 2 2 2 11.35+0.45
3 1 3 3 3 11.19+0.39
4 2 1 2 3 10.95+0.37
5 2 2 3 1 12.51+0.50
6 2 3 1 2 10.81+0.37
7 3 1 3 2 12.51+0.44
8 3 2 1 3 12.85+0.51
9 3 3 2 1 13.36+0.40
K, 32.05 32.97 33.17 HEEK: 4>B>C
K 34.27 36.71 35.66 Factors ranking: A>B>C
K; 38.72 35.36 36.21
k 10.68 10.99 11.06 BLAAT: AsBoCs
& 11.42 12.24 11.89 The optimal conditions: 438,Cs
k3 1291 11.79 12.07
R 2.23 1.25 1.01
HERL Rank 1 2 3
x4 BIERAZBERDNEFESNE
Table 4 The ANOVA of orthogonal experimental results of enzymes effecting extraction yield of
polysaccharides
72 S SR YR eSSyl B ¥or Fid BEEP
Variation source Squares df Mean square F-value P-value Prob>F
I Intercede 3678.734 1 3678.734 3 685.760 0.000%**
A 23.098 2 11.549 11.571 0.000%*
B 7.151 2 3.576 3.583 0.047%*
C 5.236 2 2.618 2.623 0.097
WRE e 19.962 20 0.998
BT Total 3 734.181 27

RN P<0.01, ZRWEE; *FoR P<0.05, EFEE

** Means extremely significant difference (P <0.01); * Means significant difference (P<0.05).

Bl BRI LU G, SRBCRZ WG N, SRR L
9 1:60 B A F KAE 13.09%, TEHE FLIAF] 1:70
mF, IRBCE TR 12.41% (K 20), XAlfERH
TOKBUARIE I, v th A B n, S se
GrpEIm 7 2R (RS RS 2012), T HRE
WL R Sy E gl vk . B O ERAEM TAE
i, b, BEECENE L 1:40, 1:50, 1:60 T
IEAZ IS

24 MEEERIKZRERNLER

IEACIR IS5 R S BT W2 S, Jr 20 HT
32 6,

3N PR B B FE 2 ML R R 1 R
KANK C>B>A (3R 5), K& KR EZWITH
C>B>Ao BHE L | SR [ X 22 W $2 U 5 i
BE(P<0.01), IRBUREXT Z R BCR 0 g 3
(P<0.05), B A EERZE, HCh R
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2 REFHXSERENENEN A RBOREX ZHHEBCR M. B: SR [A] X 24 52 IR
AIFENR. C: BHRE LT Z A S IR 1 52
Fig. 2 Effects of extraction conditions on extraction yield of polysaccharide. A: Effect of extraction

temperature on extraction yield of polysaccharide. B: Effect of extraction time on extraction yield of
polysaccharide. C: Effect of materal to liquid ratio on extraction yield of polysaccharide.

#5 Lo GHEMERAKIBRERRBERREMI R

Table 5 The Lo (3% orthogonal array of water extraction after enzymolysis and results of assessment

SR A B C D Y

Experimental I RG] R BE ZHHRICE

group Temperature Extraction Material to liquid Blank Extraction yield of
(°O) time (h) ratio (g/mL) polysaccharides (%)

1 1 1 1 1 9.41+0.03

2 1 2 2 2 10.99+0.06

3 1 3 3 3 11.81+0.05

4 2 1 2 3 8.95+0.02

5 2 2 3 1 14.11+0.02

6 2 3 1 2 8.19+0.02

7 3 1 3 2 11.31£0.04

8 3 2 1 3 11.69+0.02

9 3 3 2 1 10.46+0.04

K, 3221 29.67 29.29 HEFK: C>B>4

K, 31.25 36.79 30.40 Factors ranking: C>B>4

K; 33.46 30.46 37.23

k 10.74 9.89 9.76 BARZM . A3B,Cs

k> 10.42 12.26 10.13 The optimal conditions: 438,Cs

ks 11.15 10.15 12.41

R 0.73 2.37 2.65

HEFE Rank 3 2 1

], RGRPEBUREGER 6, £7), 4B.CGHGH 80 C. #&HUNE 3 h, BHE I 1:60 (g/mL).

T e POKIZIE 2R IR R G, (B3R 6 PRI TH% 4:B,C AE RN I, HALHCE N
R (14.11%+0.02%) I HE = 4,B,C5, T 11.01%+0.03%, S5HIlE 4:B,C; S, 5E
BUFIRE, 4:B8,CHARBCR N 15.37%+0.03%,  BERE TZHHRBCR(P<0.01), XAGEEH T
B ET AB.Cy A (P<0.05), HULHERAS  BEXH A0 EE S5 20 B IR 1E L AR 2F T 41
POKIZ IR AR A G N 43B.Cs, BMREUR — ZHMEL, SEERBCR B E 35 (G K%

424 EFER



Research paper 22 January 2023, 42(1): 418-429  Mycosystema ISSN1672-6472 CN11-5180/Q

2015), [HILEER G POKRE R INFEFE SRR EPAUR, HESN B E(P<0.01), WP T+

B T2 BEMARTE 32 941Da A4, 1 EP /i E 8
25 FREUERGEMWIREESERMNE 152 929 DaZiti. XiTAER M TR LI
VAR, S TFEXL Y S T A e S

M AN IEEHOK R IR IE 2 (WP R R IRERIEE5E 2019).
JRHOKEIRFEILZ M EP) M PAMN . 2T 2.6 ARIENSENAHEEZEREK
(3R 7)., WP, EP HyE2dajagh. HEsm. & SEMXTEE
EIREIETR . P FLPE RS B A A, (A3 1T EP A1 WP /K% i fse KR 224 2.0 mg/mL,
FrEEPERT & L 22 5 B (P<0.05), Hifth S He RURFE R E T E br AR kIEYE. EPL WP Al
T ) B 22 S 2.3 (P<0.01). EP W45 S Ve XF DPPH-H ML RR 050 93.83%.,
HIRE N 48.82%, HU W& THALE R, WP 37.87%F1 58.69% (&l 3), =#2=5Mk B&(P<0.01),
A PR T i i N 28.90%, HEEMHKZ  EP MITHMRRIEE T WP 5 Ve, 1fi WP B3
H 26.95%. WP HJ5rFik Mp., Mn, Mw 3Lt BRBHEEICT Ve, BB EP HAT#R% DPPH-

*6 MERERKREZERMERENHR
Table 6 The ANOVA of orthogonal experimental results of polysaccharide yield obtained from water
extraction after enzymolysis

AR AR HIZEF-J5 Fil FI 12 X975 FIH BEE P
Variation source Squares df Mean square F-value P-value Prob>F
HE Intercede 3132.024 1 3132.024 10 297.616 0.000**

A 2.464 2 1.232 4.050 0.033 0*

B 30.450 2 15.225 50.058 0.000%*

C 36.962 2 18.481 60.763 0.000%*

WRE e 6.083 20 0.304

&3t Total 3207.983 27

IR P<0.01, ZRNBE; *RR P<0.05, ZRBE
** Means extremely significant difference (P<0.01); * Means significant difference (P<0.05).

R7T TERRGZEARSHEFNREARL T FEXL
Table 7 A comparison of the composition of monosaccharides and molecular weight in polysaccharides
obtained by different extraction methods

BRIy T WP EP
Composition of monosaccharide and Mw averages

% Glucose (%) 16.19+0.05A 48.82+0.10B
HEHE Mannose (%) 26.95+0.04A 16.74+0.02B
HZIWERETR Glucuronic acid (%) 28.90+0.05A 14.28+0.04B
K Z M Galactose (%) 19.2940.03A 9.70+0.04B
ABEME Fucose (%) 5.16£0.01a 5.99+0.02b
AW, Hi . 2P Xylose, ribose, rhamnose (%) 3.51+0.02A 4.47+0.03B
Mp (Da) 32 941+12A 2929+8B
Mn (Da) 102 151£18A 3 344+6B
Mw (Da) 767 707+21A 522 208+19B

AT AR NG FEERR 22 5 5 (P<0.05); [T RS 7 B8 2 ) . 35 (P<0.01)
The different small letters mean significant difference in same row (P<0.05); The different capital letters mean extremely significant
difference in same row (P<0.01).
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B3 AEHENSENMIEIESHE DPPH BHEBREMFS TR WP FRHBUKIRIRRE
WL Z M, BP FRMRIRBUN BRIt 2. ARVNS FHRRR 25 B35 (P<0.05); NRKEFHERE

SEW B (P<0.01). T

Fig. 3 DPPH- radical scavenging rate and Fe’" reducing capacity of polysaccharides obtained by different
extraction methods. WP means polysaccharides of volva extracted by hot water; EP means polysaccharides of
volva extracted by enzymatic method. The different small letters mean significant difference (P<0.05); The
different capital letters mean extremely significant difference (P<0.01). The same below.
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Fig. 4 The inhibition rate of a-amylase and

a-glucosidase of polysaccharides obtained by
different extraction methods.
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