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i F: AR DPPH A WAk, 24 8 wAOH)FIRE. B TESRANZMNTERIEN F
Z k3T 38 B Cantharellus cibarius. 22 £k4r %% Russula virescens. % 3R & Armillaria mellea #=4% &
o & Tricholoma myomyces % 4 #F & A H 694 S4B AT T WA E MR IFN. LRI T, 4 AHH
S TRAZEHEAREAEMR., £ DPPH g b F R T, 42Kk 0 BEfoEIRE LI H KR
897, 3 ECso A4 1.35¢/L. 153 ¢g/L; 42k 2 EfERE 24 8 b A TR 2%
FHA 2 AR E, & ECsofan A4 0.65g/L. 0.78 g/L; 4R T EM%E THALRIAERTE
fo 3 AR E, £ ECsofah 1.69 g/lL; ALR A F EEHFRAZA D EFRRIER, EHRALRZ, &
ECsofA % 1.05g/L. 1.37 g/L.
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Antioxidant activities of crude polysaccharides from
four wild edible fungi

WEI Lei ZHENG Zhao-Hui HOU Cheng-Lin FAN Li"

(College of Life Sciences, Capital Normal University, Beijing 100048, China)

Abstract: The antioxidant activities in vitro of polysaccharides from Cantharellus cibarius, Russula
virescens, Tricholoma myomyces and Armillaria mellea were evaluated by testing their DPPH radical
scavenging activities, hydroxyl free radical scavenging activities, ferrous ion chelating ability and re-
ducing activity. The results showed that the crude polysaccharides from T. myomyces and A. mellea had
the most potent capacity for scavenging DPPH with ECs, values reaching 1.35 g/L and 1.53 g/L, and
they were superior to the other two fungi in the scavenging hydroxyl radical capacity, with ECs, values
reaching 0.65 g/L and 0.78 g/L, respectively. The polysaccharide from T. myomyces showed the most
potent ferrous ion chelating ability with ECg, values reaching 1.69 g/L. In respect to the potent capacity
for reducing power, the polysaccharide from T. myomyces showed the most potent capacity with ECs
values reaching 1.05 g/L, followed by that of A. mellea with ECs, values reaching 1.37 g/L.
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PUARTE IE 5 A= YA i A v 2 7 A= i A B 2 1
(0., ILEAAA(H0,), #HEH HF(OH)EE H 3,
XHIEZE . A R R F N, 51 PR
FFEAE . SO REREAL . RUBAE ST R SR,
W B, V5 2 B 25 ] BT AR B A 4% ol A BT
LR T I 111 2 N 1 17 N e e M S W . 3 €]
HEWZH . =R eay . mEREH . 2. 4+
AR . HEEmE ., ZK%, B ZHE a2 HE™

AR R ALY Z —, HAETE KB
200 ZFf, 2o AW R BRI T4

SRS ) — B % A R AR L e, AR
PR3 1 7T i S5 BRI (0 2o A s ) e R B8

ARSI VR HL Y 4 Ff B —X 3 Cantharellus
cibarius Fr. ZE 4% 4T %% Russula virescens (Schaeff.) Fr.
(B FRELHE) . %R H Armillaria mellea (Vahl) P.
Kumm. ({3 FREEE) . A% K 10 B Tricholoma myomyces
(Pers.) J. E. Lange (fAFR T BE)WE W] & H B, HA
R E SR S 2RIk . XS B & & 1 4k
E AL B-IHE N RAME RSN, BT
WIE . A, 8. . BIE. EEMPTE 8
a0, Sy 4Bk KB A AR B B 2 —; T
RO BASE N . JCUER OB . RICAR
DR R . JER . v TR . BEAHERLZN
Fe Y, s b, AT VR S RAR R, A LR
TP ANERYDIRE, ST . T EACAR .
RS AE Y, IR H, O W58 5 WIS T B 2 05
I WA —E PR TS AR SR
4 PPy A A TE P A I T VA X LA B LR 20 Y
YA PEEAT TOEY, BAE B IRAWF AN
A RO X 4 Fh B AR R

1 MBEHE

11w

A4 X9 Cantharellus cibarius Fr., ZF&¢4T
%% Russula virescens (Schaeff.) Fr.. Z& ¥ # Armillaria
mellea (Vahl) P. Kumm. . #%JK 1B Tricholoma
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myomyces (Pers.) J.E. Lange 7SR H = 7 24
LA, W E AR 22 A ARl 2 2 B Ju B 2 I
Y o
1.2 ikF

Ferrozine. VC Ity H Sigma 2y #; DPPH H
%5, VE. EDTA Zhdh . SAbMgk . sk, K
MRl . BRIRWER . oA LA . CFE. RS AL
AL o B RGRA R Al
1.3 %5

L HNr 6T (Lambda 35, PerkinElmer), ¥
R (Wizard 2.0, VirTis), Jig#% 7% & {X (Heizbad
HB digit, Heidolph), =X 2.4l (Labway Sci-
ence Rotina 35), fHE/KIAH(HW. SY21-K4 #4, dt
AR KALEHLR A F]), SRR 46 (ZRD-AT140 #Y,
R AT AR A IR A FD), TR K A
25 5 (SHB-B95 2, il g L LT S T A AL 4T ) o
14 ERAEMEZERR

ALK 4 Fh BT ) SR 2808 R (—45 °C) T4
JE R, o 100 H iR, 5 ZE MK B G 1:15
(WIV)EI HE IR AT, F 95 °C [l dE 2 h, Sk, JE
R SR LR, SIF 2 RUEW UEI T 40 °C.
5-15 kPa M N4, fKRIRHE . A 4 R
95% L BEDLYE, VR, 14 4 FhECR MM 28

F 245 28 =R 22 W 3 /)5 b RL EE i x 100%

FREC 4 MR ER M ZHES 0.2 9, MHlER R
10 mL ZE K, 138081 (20 g/L), 4 °C R A7 o
1.5 4#EREZRENSLEENNE
1.5.1 DPPH BHEBRREENME: DPPH H ALK
WRAE 7 %E 2 I Blois Jr ik, EANRE ST E 3
W, BOHSEYE , DL VE AR PP IR & R 2
BEXT DPPH [ HH (43 B R AR 40 1o 23 25

DPPH H T BR 5 (%) =[(Ao—A1)/Ag] X100

Aol DPPH WA B 1) OD {H, Ay A H i
B PH X IR ) DPPH #9119 OD {H ..
152 H#EBBREFRENNE: BHAHIEHR
AE J7 10 5E 2 IR Smirnff & Cumbes J7 M BANKE
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SEATIGE 3 IR, WO I(E . DhZE IR AKAE 2 okt
B, VCAE N BHPEXT IR, A4 T A =004 B
EZ2 OE=E 9 i B SR S

FEIE B B TE BR (%) =[(Ao—A1)/A:]x100

Ao N7 FIXTRRY OD fH, A WA #E i a5 FH
P XT #EJE 9 OD i,
153 HBTESHINE: SBEFFELGE
115 2 B8 Decker & Welch (475 3181 44N B i F
FIOZE 3 W, WUHAFIME . DAZEIRKAE 28 R IR,
EDTA 4N E R M IR . ARYE T A4
B2 T EARE:

KB 255 HE71(%)=[(Ai—A1)/Ag]x100

Ao R 73 FAXTIRIY OD fH, Ay AN # i s34 fH
P XT B 5 9 OD i,
154 TIFREENME: BIAEH (B Fe* i N
FeZ")Il| 2 % Yen & Chen By 51:1%, OD fi e,
Wt BH BN ) 1 340 S iR, B RE SR ATIN 3K,
BOHSERME . F VC A BHE R IR

1.5.5 ECsofE: ECso (HFETHBRF A 50%H T 75 FF i
e R, JEPEH B R 2 B A A TS P — A
S8, ECso (HBRAR, PUAILIETER S . ik 1.5.1,
1.5.2, 1.5.3, 1.5.4 F1fl ECso {H 43 #4524 DPPH [
LG Bk BO%HTAE fh Mk BE . 4R E i JLvE
B2k B0%HTFE G IR B . Yk B 2 A%l 50%
AR S R B, DGR JERE ) 5256 v 700 nm 4k OD
H>A 0.5 BFFEMBYMREE . BATTA T3 0 (B Ak00;
sy#rid st Calcusyn #4458 1
1.6 it

SIS R R L ) 22 Wik TR S, P
Bz )0 22 5 8 A ] Duncan 28 gk ik
¥, #5 P<0.05, MIIA N5 83,

2 HBRELH

21 ZHEBERNE

4 FhETH B AR Z PR I E 45 R (R 1)
KU, 4 FhE I EEMRLZ R m RO
PRIV | XU . IR G  ARARLLTS

1 #H4MFLELCRERESENSE

Table 1 Extraction yield of the polysaccharides from four wild edible fungi

PR A PR AR LREL T IR A 11 B
Samples Cantharellus cibarius Russula virescens Armillaria mellea Tricholoma myomyces
ML Z BE15K Extraction yield 13.48+0.24c 4.48+0.22a 5.00+0.18a 16.30£0.17b

B MERIB R N P AR HE2E (n=3); — AT IF- I EA A ] 515 2% 22 573 1.3 (P<0.05).

Note: Each value is expressed as meanzstandard deviation (n=3); Means with different letters within a row are significantly different (P<0.05).

2.2 DPPH BEHEEMRAE

DPPH [ i34 ) iz W FH TIPS R AR
P BR B G S g b X 4 BhE RO 2 0
() DPPH [ L3 briie s 25 3 (K 1)% B, 4
Fi e IR R 2 2 BA T BR DPPH [ H & 1 3 1,
HVEBR AR ) S B R AR, AR W R R,
BEZ VR AN, RES X DPPH YT Rt bl 2 1
o FEWREEA 5 g/l B, 400K 1B (VG R Rtk 31 1
89%. TEWFE A 20 g/L B, 4 Fh LA 2 6519 DPPH
A SEE BRie 1 #RIA E T 90%LA I,

ECso fH(F 2)th /R B BIMEER . Hik D
JEE R Z2 M 1) ECso {H 1 (1.35 g/L), FWIH DPPH H
FH AV BRAE iR, FLUCR 5 A GO 2 Bl R AR 4 21

100 —X

S
= I e —
8 —0
5
T
=l L.
e e 60
E-Ela g —8— YW B Cantharellus cibarius
T & 40 —O— PSR LT 3% Russula virescens
E & —a— KK OB Tricholoma myomyces
5 20 —O— EWH drmillaria mellea
] ——VE
é n 1 1 1 ]
]
0 5 10 15 20
TRk

Final concentration (g/L)

1 ATEEMLIEN DPPH BHBREBREM
Fig. 1 DPPH radical scavenging activities of four fungi
polysaccharides
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*2 HARRAESHEMNEREFRNSKBETFESUREREFE N ECs E

Table 2 ECs values obtained in the different antioxidant activity assays (radicals scavenging, ferrous ion chelating and
reducing power assays) of the polysaccharides from fungi

T it 1 B DPPH [ 1 53 B fiE 71 FRAE H R R BE T BRESTE AR I HE T
Samples/Positive controls DPPH radicals (g/L) Hydroxyl radicals (g/L) Ferrous ions (g/L) Reducing power (g/L)
X5l . 3.64+0.157e 1.12+0.015d 3.2240.034b 4.08+0.007¢c
Cantharellus cibarius
AR LT FE
2.43+0.045d 1.21+0.011e 3.79+0.084c 3.02+0.067b
Russula virescens
T%’R Nl 1.35+0.020b 0.65+0.021b 1.69+0.048a 1.05+0.019a
Tricholoma myomyces
ﬁﬂﬁ] . 1.53+0.072c 0.78+0.018c 3.41+0.079b 1.37+0.086a
Armillaria mellea
VE 0.19+0.032a ND ND ND
EDTA ND ND <0.10 ND
VC ND 0.23+0.020a ND <0.100
E: ECsofH: %%u#& DPPH 5 [ 3k 50%H X 1 A9 FF ok B2, ¥ ) by BE0 PR 38 g 50% M X R A% ik 3, 4k T #A BB )y 50%0
Xof I BORE SR BE, I I AE B 700 nm &b OD fE 0.5 I I B il B MR BE A ML I BRI O S b vl 22 (n=3); — 41 A IY-F

i@ﬁﬂﬁA\‘lﬁJ?ﬁﬁ%mﬁ#ﬁa(ko.%), ND: R HEATI:E.

Note: ECs, value: the effective concentration at which DPPH radicals were scavenged by 50%, hydroxyl radicals were scavenged by 50%,
ferrous ions were chelated by 50%, and OD were 0.5 at 700 nm; Each value is expressed as meanzstandard deviation (n=3); Means with
different letters within a column are significantly different (P<0.05); ND: Not done.

HEAL LM, ECso 143 51h 1.53 o/L FI 2.43 g/L; 3 $ 100 ——
WS ECa I, %364 gL, JEDPPHIRHE 3 [~‘ﬂﬁ
A IS -
& &
23 REBHEFMREE S 60 “:/

FE 3 11 Pl R L0 T R 1 3 R 3, §§ mi R ———
AL E R E A YR AR AT (0 DNAL & i’;@% +;ﬁg§§uszll7wrescens
FUR), SURANEHG . Hi, WHREEA kTR T 2 20 BN
S A B0 00 AT 3007 SR — BT B g P *WC.

S (P 2) 31, 45 R il R 1 1 SR A AR TR 3 10 Is 20
YEHI. 10 /L B, JEBRFIAFIIR 5, 4 Fh B L2 R

R E F) Pl ST DR RE IS T 95% 0 b, M5 Il Final concentation (/L)
AT T 99.60%, H4E K AT B VC A, B2 AMERMASENREEHEERENE

Fig. 2 Hydroxyl radical scavenging activities of four fungi

WEE R 20 g/L B, BR T AR SR LT 4 ML AR B R i 0 polysaccharides
O B S2  EASVE BR R A RSN, JLALRE & i bR
HIEARWA KA 24 BKETEGH

ECso M1 45 (35 2)FEM, e . A5k BRE AR AR RN BERSE 1T Fenton KR 51 %
LR ROR DRI O R e f oty IRPULSUL, TR E0REE e BEST, R
B BT R IEVE, ECso (H 42912 112, 1.21, 0.65 1 AFTET B ah P A BRI 3 5 Bl A by J2 5 A 2 H 2
0.78 g/L, MRERIFF N kK DB SR> > AT R, R A R R VA 45 R
AR HU KRR S — U bR . AR BT
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2RI (K] 3)RH, BHEFEM R BRI IN, £ FE R

BT RE I MBEZ B . 7EME 10 g/L I, 4 R e
FH R 22 Bl 1) Bk 8 12645 BB K/ MR R B

BE L ARLRETHE  XGIMEE . B, M 20 g/L
B, A EME AR IRE 25 147(99.76%), Hik
SRR IR 1B (87.46%) . 78 £ 2T 45 (77.71%) A1 3% i 1
(73.70%). 4 Fi BB Z B B T2 B RE 1 S51E R
xR EDTA 5 —E 2210 .

100

é
= £ 80
3 S
= e
4o 8 60
S
% g
® e 4| —— 53 B Cantharellus cibarius
K 5 O AIRLTBE Russula virescens
% %D —W— 5K OB Tricholoma myomyces

% 20 —O— BN Armillaria mellea

g ——EDTA

0 . :
0 5 10 15 20
I58=¢7.3:3

Final concentration (g/L)

3 AMMERESHENERESRE TESH
Fig. 3 Ferrous ion chelating ability of four fungi polysac-
charides

4 T RO 2 W8 (9 Bk 25 7 28 5 HE J1 1 ECso (H
(3 2)IR IR TS T R/NIUT Ry AR
(1.69 g/L)>X4 174 (3.22 g/L)>% A4 (3.41 g/L)>75 4%
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25 JREEE

W i RE 7 R A B B AR AR RE T B — A R A,
WP AN Z —. U eRlE A S hbiAf
1@%QA$%¥ﬁﬁiﬁﬁ$E$% W e, Bk
@ui PRI, T e 0 i S R 1 B e 4E Ak

TR RN XE 4 ECTE R0 RO B g 45 S (1R

AW, 4 Fh B TR AL 5 ) S B0 SO, e BB
K, I JERE TR o He A B T R e BRI BRI
FUEE , SRR . ARSRLITh . WY .

ECso [HTTH S5 SR (F )£, Wil . ALkl
T AR I R B TR 1 R 2 BT AR A A 3 i
73, W JFEREII RS IS Ty FR K H B (1.05 g/L)>
IR (1.37 g/L)>7R 440 45 (3.02 g/L)> 3

—o— XS B Cantharellus cibarius —O— IR
—O0— RT3 Russula virescens Armillaria mellea
—W— 15 JKOEE Tricholoma myomyces —=— \VC

30 1

700 npib S E

Absorbance at 700 nm

FREWE

Final concentration (g/L)

4 AMERMEZERNTRGE
Fig. 4 Reducing activity of four fungi polysaccharides
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A AL I MR R A B AR A RIS v, R B R AR
Yy SR AEE 2 7 2 1 T

HEHEZPE R DPPH A LM R A5 £
R P02 ASCRIFSE Y 4 b A £ ML 2 BT
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Wass ., HRHbEELE A. silvaticus Schaeff. . [k B 15
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bR
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HIIX 4 e B A B B A 3R PR Ae
J1, BEA A 1E 3 B B X AR A AR .

) i,k — A E ST 1 % 5 Ut 0 ah T R 2 A Y
BIAMEERE WA R (L ECso N
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FH 35 T [ 12 0 B A 2 A O (R 1 ) L 2 B B AR AT
AT TP, S5 R R E A H O 2 AT —
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B FEARITE, 1o/l MMM E A
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