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Abstract: Ten common types of edible fungi with excellent functions were studied, and their major active polysaccharide was extracted.
In vitro antioxidant activity and blood lipid-lowering function were used as evaluation indicators to comprehensively assess the functional
properties of polysaccharides in edible fungus. Polysaccharides were extracted via aqueous extraction and alcohol precipitation, and their in vitro
antioxidant and blood lipid-lowering activities were compared based on seven indicators. Principal component analysis (PCA) combined with
orthogonal partial least squares discriminant analysis (OPLS-DA) and entropy-weighted technique for order preference by similarity to ideal
solution (TOPSIS) method were applied to establish functional evaluation models. The quality of polysaccharides in edible fungi was
comprehensively evaluated and sorted, and the samples were classified using cluster analysis. Total sugar content of the 10 edible fungi ranged
from 48.61% to 64.43%. Different polysaccharides in edible fungi played diverse active functions. Two principal components were extracted by
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PCA, with their cumulative contribution rate reaching 86.05%. The contribution rate of each principal component indicated that the scavenging

Modern Food Science and Technology 2023, Vol.39, No.5

rates of superoxide anion radicals (Oy), hydroxyl radicals (‘OH), DPPH -radicals were the key influencing factors. The entropy-weighted
TOPSIS method showed that the similarity of polysaccharides in the ten types of edible fungi was 0.194~0.882. The comprehensive score
showed that the similarity of Lentinula was the highest at 0.882, and its functional properties were the best. Cluster analysis revealed that the
polysaccharides of the edible fungi could be divided into four taxa based on their functional characteristics. In conclusion, a functional
evaluation system was constructed to screen the polysaccharides of edible fungi with good functions. This study provides theoretical support for
future in-depth research and lays a theoretical foundation for the development of functional products.

Key words: polysaccharides in edible fungi; antioxidant activity; hypolipidemic function; principal component analysis; entropy-weighted
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Table 1 Comparison of total sugar content of 10 edible fungus

T E 0 b ER% BRI B 24

A3 AH Y3k 3 AN E

AL E/% 62474468 60.3545.98 54.844.30 57.444.51 55.7443.34 50.9544.28 51.1243.77 48.6142.88 64.4345.32 49.02+42.79

i HRAFHEATEE (n=3),
22 AREIFRR T ZREILA R o A vE

AT

221 ZHBIRAFE LS

O, YE MU F e 8% X s B ) —Fh 5| R R
P, T AR — 250 A EE AR, HIE 1a
AN, WREEN S mgimL B, R 3E 2RI A s 2 0
Xt Oy 1iGRREE BSR40 99.42%. 99.15%, i
FRIR 75 2 BHERR RIVE 39.62%. XA ERATRER S

102

10 Firs FH B 2 WEROAN [F) =i st i A <1, St
2B i g 2 SR AL

1 1b TN, A 2 R IR 7 B T A 2
B (P<<0.05) , X5 FIMEPNG L B0, Tl EEIR T
ZHENIEJF SRR, TEREIREE N 1 mg/mL I IR /)
M 0.16.

DPPH b Al 3d ok L4 R ml AR ST e 4 A
RN T, AT RN R R AR, Tz T
PN EAEEERY, B 1c R, JREREAR 0~
0.5 mg/mL i}, k2 HERERR DPPH §8/150%, i



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.5

HEIREH 0.5 mg/mL B, JEFERFIAE] T 83.96%, X5
[ F RO 2 SR — 3, TFCRIRAT N 1 mg/mL i,
i1 22 W15 % DPPH 81558, X% 97.56%.

TEEEET, OH figik, FtEEcR, H&ROR
W, OOHER A TS R E AR i 1d R,
2R, &5 2 PR s 2 HEEkE OH RE I
5, TMIAHZHERE 5.

ABTS Hid e kAR, At Mgkt
PHES T H RS, TEIADUE TG 2 A R i
WO RRRED, i le ATLAE N, SEHEHSHE
IRBEM ABTS' JEFRAE ST, TEFUEIRE N 1 mg/mL I,
10 A H 2 M) ABTS' 35BRAEJ13IAE] T 80%LA
b, ARG PG AORFER R TS R AR

LR Z 0 B B RGP REARRIPTEILRE /T, B
NHERE . ATFER, SR s 7=
EXMRIMTTEMIEER BRI Y, 10 A
ZHENPUATE 22 5T BE R B TR RE o g i 4.

A R B o
a - [ e A5
™ - L A A
& EEE -
* AH < FBE
2 80 - -« Fii oW
¥ ek
#r
T.o40k
o
20 -
0 1 1 L 1 1 L
0 1 2 3 4 5
Z P BRY / (mg/mL)
b 20r = -epnE
& - FE
1.5 *AKH —<+FEBE
- T o-hE
_R -+ Ve
o 1.0F
)
0.5+
00 1 1 L
0.0 0.2 0.4 0.6 0.8 1.0
Z IR S EE / (mg/mL)
C
100 -
=  80r
3 L
g"é 60
b - OF e MR
w40 - RE A
& e BHE = F
e  20F > kE < HBE
- T o
0F - Ve
0.0 0.2 0.4 0.6 0.8 1.0
Z PR EWE / (mg/mL)

d - [E e O
] . WL A AELE
L
 KH 4 FEBU
= 80t
&
o 60F
T
=
40
20 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
L HE TR E / (mg/mL)
c

- [ e AEE
- BIRGE - AL
- - HE

ABTS i3 / %
N
(=]
T

40 > kH < HBH
-« T o
20 1 - Ve
Ld 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
ZHE AR / (mg/mL)

1 STEWIEN (), 0. 55BREES, (b)IEJRFI, (c)DPPH3ERR
BEJ1, (d) OH BRREESI, (e) ABTS' SERRAE
Fig.1 Antioxidant activities (a) O, free radical scavenging rate
(b) reducing power (c) DPPH free radical scavenging rate (d)
OH free radical scavenging rate () ABTS" free radical
scavenging rate
222 B ARSI S 58 ) rAR AT

JE R R B R ™, B DAIEY L
Mg G IAAFAE, W T AEiE It oy IR e
SittiER,

e SUG RITE B, 49 H EE R B AR AE 20N
y=2.499 4x+0.084 3 (R=20.995 2); ZI-HEAMARAE HH
25 y=1.786 8x+0.187 1 (R=20.9916), HHEhrrEizk
THEIRRREREE 5.

2 Won AR & HI T 2 s S IR ER e
VARCiS EZ MY B2 s RV AN U A S
REZWENZS GRe IR, KB 0.5 mg/mL Isf, 7
T ZHERTE L 06 2 RS & PR R DA R 1 Beok, 4y
A 20.44%71 20.06%, — 7 TG # M2 5 (P>0.05).
JUERE Y 2 mgimL N, S 2N RIR T R4S
HHe) (45.45%), T BEIR 4 22 B I 45 5 BE 0 i 55

(18.75%).

TR, ANEFE I TE 2P AR TR
e KB MIEThRE R A FMTER, £RE Bt i 2 b
G 26 2RI DI REPEAR R B00R,  ATRE 5 HA5 ) Je
BEALRAN A P, SR 2R K BATEN -5
HEREMAEARINH AL AR TP RR IR, W Re 2 S %

103



MR ERmEE Modern Food Science and Technology 2023, Vol.39, No.5
M ASVEF RE AL S, w5 3 AR & A B A F B8, R [ ) @ 4] HMGCR
X RERE /IS SR A U AE RN B I G 12, A 2 22 B A1 BT, 2 SHUARS B R,

a 70¢ - [fE - AT b s8o0r - [E - A%
- WUk A H - WUREE A EE
© & HEEE - FE o OF o eHE - wE
= 56F  wAH < FHBE < 60l TAH < BB
5 -« P o fE 5 P o B
MRS I S 41 50 e EFEMHE
el Rl
= = 40}
& 28t &
o = 30+
® =201
] 14 F :
+ T ol
0 1 | 0 1 1
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
T EIR A / (mg/mL) Z PE R RS / (mg/mL)

2 () BEAESRINHSIERNEEE, b ERRSENFEERRNGSE
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7 2 FREUORIRRERE
Table 2 Standardized decision matrix
DPPH iR F O, #fRdE &R ABTS'#ihF  OH#FRE  HAULBMLE SR fatfammsof

ICso/(mg/mL)  ICso/(mg/mL) (I mg/mL)  ICso/(mg/mL)  1Cse/(mg/mL) (1 mg/mL)/% (1 mg/mL)/%

nESHE  0.1140.01° 51640.05° 2.2140.19c  0.0920.02bcd  0.1420.02® 27.3642.43a 28.02:41.95b
B xS 0.0940.01° 16740.19° 28440.15b  0.0740.02cd  0.1440.03% 17.7340.85° 26.4241.28"
fgekdE 545 02740.01° 11.69#.39° 5684016  0.1320.03° 0.2640.08" 10.5520.58° 12.2140.78°
HeaE 4R 0.1120.01° 1.00#0.06' 2.6040.23°  0.0640.02° 0.19:40.04 14.304.29° 21.6541.81°
24t SAE 0.1140.01° 1.3440.16°  0.8840.11°  0.0820.02b®  0.1240.01° 23.2841.62" 32.374.70°
F®SA4E 00830010 1743030  04340.12"  0.0740.01b%  0.1340.01% 27.2542.38° 29.2042.05"
AF 24 04530.07°  4.6240.30° 1.9440.22%  0.0920.02b®  0.4540.10° 9.6740.63° 14.774.07°
FHWS4E 0.1940.06° 2953022 2034014  0.1040.01°  0.1830.01% 235840.18" 27.2641.12°
PS4 0264020°  1.2330.026" 1.80#0.02°  0.1020.03° 0.2240.01™ 17.414.29° 22.0241.20°
BEZHE 0.1140.01° 15940.11"  1.0140.02°  0.0740.03°®  0.1540.01® 23.734.84° 27.9542.00°

E: BRAFHEBFEE (n=3); B—FHMA LAFRERSAME DB FERTHEZ N GFEREHKEZF (P<0.05).
=3 10 MEREZERELENE. FMBEThREREEME S

Table 3 Correlation analysis of antioxidant activities and hypolipidemic functions of polysaccharides of 10 edible fungus

A DPPH #5R%  ABTS' sFfa%  OHFERE XR7) el st Halemmsss 0, wihE
DPPH &R 1
ABTS" sFik % 0.502 1
H kg 0.961** 0.310 1
LRI 0.323 0.633* 0.289 1
FrxfledsnsEo%  0.791%* 0.533 0.810%*  0.734** 1
HRALB s AR 0.727** 0.285 0.771%*  0.647* 0.899** 1
0, sFZ 0.234 0.745%* 0.182 0.711* 0.552* 0.274 1
E: R P05 AP FREAK; PRFIE P<O.0L AP THREEAK.
2.3 JA—fui R 24 EFRpaMER
F 2 R T HAE A S 1 10 Fh & FH B 2 HE P 241 AR MESHT
IEMEAE (ICs) MR IMMRRE/IME (TSR H# 3 AN, AFEZRAHTEAMIETEZ 6] PFh
1 mg/mL B IEEE%D . JRTR Eh 2 () B AR T e 18] A i d A Ts e 5 P A
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e ML R HIASE (P<0.05).
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Fig.3 Principal component load diagrams
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1% 7 AEE R AR AT T PR & B 2 T 2 D Re R
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i, X RS TR, R 3 AT AT A

SR 205 22 M RN A EE 2 S 32 0 R LE TR B2 /N o
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rh, BIHIRRRE S RX FI R2Y 4351124 0.953 F110.333,
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W% 4.
4 FREIEHN AR VIP (&

Table 4 VIP values of different evaluation indexes

TEAEAT VIP {&

O, % 1C5 (mg/mL) 1.063 06
OH F M5 1G5 (mg/mL) 1.058 22
DPPH % I1Csy (mg/mL) 1.005 53
Frgfamg 345 4-% (1 mg/mL) 0.996 323
iR A 1Cs (mg/mL) 0.968 309
HEfes g2 A% (Lmg/mL) 0.951 759
ABTS' s54% 1C5, (mg/mL ) 0.950 179

£ 0.95 IBEASIXIAIAN, VIP 1K /NkE &
ZRME R I TTERIG RN, VIP A > 1 B8R AN 6] &
FIH 2R 2k, 1 A1 0.5 2 J8] () B B4
FBR TEER DN & 4 S5R-EW, 0, Wk
K. OH 1R DPPH yERR% VIP & T 1, &
FE P TIRESRE

*5 WERBITELER
Table 5 Weight calculation results

I AEAR S e e £ 8308 d AE Z 5 W%
% & 77 (mglmL) 0.9497 0.050 3 11.35
0, %% ICs(mg/mL) 0.9521 0.047 9 10.80
OH & 1C5(mg/mL) 0.9518 0.048 2 10.86
DPPH %R % 1Cs(mg/mL) 0.9446 0.055 4 12.49
ABTS" 5% 1Cs(mg/mL) 0.944 0.056 12.63
FrRAaBR 44 4-% (1 mgimL) 0.9223 0.0777 17.52
H R NLER4H 45 4% (1 mg/mL) 0.892 0.108 24.35

* 6 RRESHETNHIF

Table 6 Ranking of quality evaluation of mushroom polysaccharide

AL AR ERAMIES D] REMMIES D, AIEHLEE HALER
o E S AR 0.087 0.342 0.797 4
CEX 0.152 0.286 0.653 6
BRIt S AR 0.362 0.087 0.194 10
6035 5 48 0.209 0.251 0.545 7
A SR 0.070 0.345 0.832 2
A% A 0.049 0.370 0.882 1
AF% 45 0.337 0.149 0.307 9
KIS 0.108 0.302 0.737 5
5S4 0.193 0.222 0.534 8
ANH % AE 0.068 0.335 0.831 3
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25 A TOPSIS 447

251 WMEETEAREAK

PR RN LA R SR ER BT 5 (1) S 2R
B, TEXTE R 20 5 B & 2 s MR TaFs
TR RS, RSB E. THESER
*®5, KWFEFAE W={0.1135, 0.1080, 0.1086,
0.1249, 0.126 3, 0.1752, 0.2435}, HrHiEtbiEtt:
BUE &5 by 58.13%, B I AR % 1 AL E & bRy
41.87%.
2.5.2 JAAX TOPSIS &My iEMAEA

MRAR ISR AR AR B R i S T 56, TS
£ I 20 S B R 5 )7 E R ES DA Dy,
AR S i Zan e (B #HMTHEY, E A
BRI IR, HEbke, S5RNER, 455
Hepaas 2, Mk 2 iR .

26 REALH

BRI R 4 %0, ERGUEE S 1 v f
Fabrar il 325, 55—JN OH 4% M1 DPPH 5 [4% %,
NEBINREMEFRPR, FHOCMERSR; 25 N EAEER
AH ARG A%, H=FNERE T, ABTS' i
BREA O, ihR%. RBGR G TR LE
B AT Gl A — B ARIE D RESR RIS 10 P& FH A
SRR A, BRONEE. A, ME. D
ZhE, B RNFREEMTIELNE, S IONA R
At s 2 hE, VIR AR 20, 5L
TOPSIS £ P45 R A —2 .

B P2
i ] S
oz ¥ o® & @ W Oo®g £ o
o & = o# & g E @ B K
“OHiFE#
DPPH-{# %
#HoFHHEHNS S
;:E
= ; .
o HEMEMMNS S E
Ad
®
Fer Bk R A
ABTS" &iF %
0, hE

& 4 BESMERE
Fig.4 Dendrogram of HCA

106

3 g

THEZ PN R R —, R B,
HACEE SIS A BRI A . AR ROKIR
PRVFHRIEN 10 Fis WL £ FH TR 22 W8, J8 I R i 2 43
VT B S el N 64.43%, BTSSR
iX, 4 48.61%. X 10 P w2 M THUA L R BE
M EPERI LR, R R 73 & OPLS-DA fi
AL, AL TOPSIS AR M6 P AEThREARFIE 1)
ERREHI . B AR 2 A S — M
U KPR MAGDIRL: 45G ATk 7 FEETEbS, I
O, k%, OH iERRF A DPPH 43 VIP [H1 5
T 1, RFEMDReabR: R 26
FRETHE Y, KRB 2. S5 2. mE
ZhE. NEZWE. HE2wmEh. ALE2. A
EZ NS TEZ N NER 2 N U TES i BEIIYGSEN
7] LR B AR e iR A, B
WS 3 3 KIhRetebn. 4 REHEEZHE, HAPHE—RK
NG AT I E. DE2hE, KPR hE
HAAC RIS, 7T RESE & A T AR AT
R m BRI IT R, SELE TOPSIS E1I4RE
HF S —3. BIARATFF RN 4510 B F L H A
AR B FH B 2 B B S TS P % B RS T REAE X5
559, (HAREZIE M TP HALTh Rt = i & . Bl
FH IS A2 HEIRAN T, FRE N FE bR
SEINFEE AW, SRR T MRS E .
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