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X} SRFESY I RIS A R R0, MORAE B b UM 2 1 B A B B S (A h 4 B AR AS 4l 15 3%, 45 W Lepista sp.
GSM-11, 455 T A MRS 1TSS 40 M 6 e FLAr 2 s, JFiE— B ot L 22 B K Bl iR . U . C/NLE L A:
PR T, ol Vil B RN A 35 pHAE, I 1 DR AR VR A A T 7 AR Tl PR AT TR A L AW A TR I RN R AR R R, TR
TEWFSE T Cu> %4 [ 77 Hk (4 52 0. 25 58 2 9, %18 4k 5 GenBank b 3% 3 19 R AE P AT 77 25 [ 0 L 22 N R H AR B 3
ST B (Lepista nuda) [FIEPER S, 73 WH100% . 99.98%F199.93%, i 1% BF A= 75 % Jy 45 T 7 % (ITSJ¥ %1 GenBank
SR TIQ519375) 5 L2 AR AL A I fie 3 AR R A RE M, d5E AR ON B RR Y, el C/NEL 2071, S dd A K T o 4 AR &R
C, FGRE N24 °C, FifipHHR 7.0; GSM-11E Bk R 220K A0 & T v v 35 EL AT VAR G Pk, (R Dol =2 JHL At 3 ity A1 4 28030 12
1.0~2.0 mmol/Lf¥) Cu® X 48 il 4315 Atk 2 1 A1 AV, JHC I 2 K 31006 HR 21 19 149.2%~196.4%. [&12 #6 226

ST ITSHE HEIR A s s Cu™

CLC Q949.320.5 : TQ925

Isolation, Identification, Culture Conditions, and Enzyme Production of a Wild
Mushroom Lepista sp.’

LIU Yueping, WANG Zijian, CUI Kai & ZHANG Guoqing™
(Key Laboratory of Urban Agriculture (North) of Ministry of Agriculture, Beijing University of Agriculture, Beijing 102206, China)

A]ﬁm For efficient application of wild mushrooms, a strain of GSM-11 was isolated from a wild mushroom fruiting body
of the genus Lepista, from Huairou, Beijing, and identified based on its morphology and ITS sequence analysis. The optimum
culture conditions, i.e. carbon source, nitrogen source, C/N rate, growth factor, temperature, and pH value were investigated.
And the enzyme activities of laccase, protease, phytase, ribonuclease, and lectin in liquid fermentation were also determined.
The results showed that the strain (GenBank accession number of ITS sequence: JQ519375) manifested very high sequence
similarity with L. nuda samples from Liaoning (China), Miyagi (Japan), and Maryland (USA) based on polymeric analysis
of ITS sequences, with similarity of 100%, 99.98% and 99.93%, respectively. It was therefore identified as L. nuda. Culture
conditions showed that the best carbon source was sucrose, the best nitrogen source was yeast extract, the best C/N rate
was 20/1, the best growth factor was Vitamin C, the optimum temperature was 24 ‘C, and the optimum pH was 7.0. Liquid
fermentation studies showed that L. nuda demonstrated laccase activity in both mycelia and broth, but lack of the other four
activities. A range of concentration of Cu®" 1.0~2.0 mmol/L enhanced the laccase activity with a range of 149.2%~196.4%
comparing with the control group. Fig 2, Tab 6, Ref 26

[@\;mb Lepista nuda; ITS identification; culture condition; laccase; Cu®*
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RGN PO RE . T R L [ I S
IR, WA RPN ER SN TS WTEEST. &
55 AR A 77 A 3 VR L R AR (.

LT HFEE (Lepista nuda) , WHFR N Clitocybe nuda
Tricholoma nudum, RE5H . ¥ . Lt SR I B AR,
TR FEMABN A 5340, FF SR 8GR,
RREEIR 5 2 5220, HAMEFEIR, 2 —Fh iR E MY

R, SMEMAEF AT HATE T FE A
BEN RIS, [ A A A 5 41 32 24 e T 224K i 15 5%
FMF T ARE A A IS M ST AR, T
B T SR B AR RGN, B AR B PR A vy, N T Ak
FE AL AT.

A58 DN AL 5 T2 DR WA [T B Uk A2 AR X 53 25 3]
B AR, GE O A8 B RS L 22 R i 57, Ay
FE 1) FBof g FLAr 22 i, DARRIE . 2005 . C/NLE L IR
pH{H FI G i TC 2 A B WY 5% T 22 1 B 3 335 9% 2 A, ORI E TR
AR o 5 A BT 22 AR R R TR b il L BE B R L R I S5 2k
YIEVER AR S, T E RS TR R R 2
PHE A 50 i

1 G

WA= T (Lepista sp.) R4 F AL R T 22 X WA ]
JEAR I AERRIX, b st B A B AR 2B Y S L S IR IR
JC, TR 25 GSM-11.
14

PDAK; R HE4 1200 g, # AT K20 g, BifF20 g, pH
{H7.0-7.2, 7518 7K1 000 mL; EZH T H A B S48, PDR;
Figk. DEAE00 g, i ZGHE20 g, pHIE7.0~7.2, 7&K 1 000
mL; BT B LR R R W 3 35 S 06 FERE B 3R A A
W20 g, KT HEANR2 g, B2 2401 g, BRFREE0S g, HE:H
Bl 10 mg, #K20 g, pH{E7.0~7.2, Z&1E /K1 000 mL; F#H
TR I ARG FR 55206, I R 975 #iARE20 g, KA
FEEMR2 g, D200 g, HLFREEO.S g, BEIR 81 g, ik
ZBI1 10 mg, 5820 g, pH{E7.0~7.2, Z81# /K1 000 mL; F- %
P T 2 R B 1 35 4 E S
13

FIHA LU B Dy i, SR TCR R e AR, A 1m0 &
) B TS R, LA TG R A ) DA A ) R 5 58 R A Bk
BUSE T R /N e, BERD T PDAYE A e, F-25 ClHEIRIE I
R R, RS 0O B 22K 41 3R 4 5 GSM- 11, FE5; A PDA
AR v A g )

i B

T 221K B DNA B2 I8 Doyle Ml Doyleft 77 1. ITS

S B

JE 5051 5 2% Wang F (1) )7 151 5IITST ( LWES14)
5> -TCCGTAGGTGAACCTGCGG-3" , ITS4 ( Fi#5149) -
5’ -TCCTCCGCTTATTGATATGC-3’ , i [ iE I8 AL W H R
A BRI A . PCRY IR FR R 50 LAk & . PCR™ ¥ # H
0.8%Z5 i W 188 Jie A I 5 [nllie Js, ol LR DR R AR W 4 R A B
AN E. K BT AS ) ITSIF 41 $2 58 ] GenBank A% 12 )7 1 5 4
7, 3138 153 NCBIFE £k BLAST N %, 5 GenBankH FISTHE[H
FE 9 kAT R J5 A L4, FFH Clustal XER A4 %) BT 155 51 317 &
FFEHVEEEC M, I FHMEGA4.0% {4 22 48 B Ak b AN T 3
fL R,
0175 R [E R il X e 22 A5 K B 220

DIt R Al 55 3R P 20 i 75 Wl 1) 5 ik B AR, 43 3
FRRE S5 5 b 12 A RENE . 22 2R 0L FURE . JERY . LAY R L TR
FR LR Y R AR e, A Al 1 R e i 45 0, pHIE
7.0~7.2, FERERGEFRE A MBI IR, A SR B K
AR R R AR NS mm Y B VE — B, 25 CIHIERRT R
WEOGEE SR, WL DA VR BLAR, 1O P 221 H B4 AR T [ 22 4=
K B =T 75 B AR K B (mm) + 3535 K3 (d) ). KGR
PRI AR, 4571k 3557, DR b 3P 2244, 2 147 22
T, F.
16 INRER SR A

DA L il 15 72 3 vh 2 g K B8R (R I o U A,
O3 0 VR 36 3 U B RRIR R L 4 R L RN R . R 4%
PRE Bk AH &R AR, R R h R SR A
Ji, pHE7.0~7.2, KLl ks 35 3 AR 588 1 PR font BE, 4 4b
PSR E L.

VL FE Bl 35 352 5 B Al 38 3k VR I AS W] BT = K L AR
Ji, e B C/NEL 43 2R 10/1, 2071, 30/1, 40/1, 50/1F160/14)
ARSI, pHIE7.0~7.2, A SR A .

18 LS TR D

TEFERE RS FR AL ILRE |, LI10 mg/LI YA EB2, g &
B6. A4 R C. EKRIKMALEE (10 mg) FHALHEE RBI, DA
I BT R, A4 RS A
TOK X 2 KO )

VA 5z 368 lie R0 A 15 R SR R L S0, IR C/
N} 55 36 C/NE, pHIE7.0~7.2, e B BL 45 35 3k B )5 4%
BITEL6. 20, 24, 28, 32, 36 °C MM OLH;FE, A HSKE
5.

4151 OBA (=] pH1EL X T 22 A HE O 220

AR R IR A KR S W pHAE 43 1 5.0, 5.5, 6.0,

6.5.7.0.7.5, 8.0, 8.5f19.0, AFAbFESIK F K.

111D G Sk

B R R R T PDE; FR 3, 25 °CL 180 r/mind 1%

805
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B985 d, MR Fh T LAS% (V/V) B2 R i 32 R PDES 77 5L,
25°C ., 180 r/minR % 15557 d, 4 °CF12 000 t/mings.C>15 min,
e B TR 22 AR 2 TR, 4 00 LR 8 (Laccase) | 2 [
(Protease) . FH 2§ (Phytase) . Wi #% 2 fff (Ribonuclease)
FIEEHE R (Lectin) 16 1E. B MG P 2 LLABTSAIEY), a2
pHIE M4.5 U 25 [ B 5 10 F LA Casein SIS, T2 pHIY N
7.2 17 R S 0 2 LA I B R S, 0 pHLE 43 5 A 5.2
2.5 @i%?%fﬁr@wmﬂﬂz%ﬁamlqem@rg R R

FEPDE; F5 3 rf il A 1.0 mol/L CuSO4F(4ﬁl§Cu2+2§?ZET§
435140, 1.0, 2.0, 5.0F110 mmol/L. K 5 [A) “1.117 41 fids:
Folvi, R PR A T WA R T AESERN 548, 96, 1441192
h, G AR R T, s R R .

1518 ZRiEotn

FIE A #5037 FH SPSS14.0458 1 41 {23

2 RS54
2

ERITSEIIM R & B o
ZPCRY G FNIF I i , Lepista sp. GSM-1TH BRI
ITSJF 41K 5655 bp, GenBank 55 #JQ519375. iZJT 41 5
GenBankH 4 1 1R AR T iR EIL T, 6 E 22 MR H A
WL T FHEE (L. nuda) WITSIEF (GenBank% 3543 4l
HFI810156.1, IN021061.1F1AB285100.1) [a] J5i M & &, 23 7l
HF100% ., 99.98%F199.93% (1) . 455 HIL 225, %50
GSM-1ERR N L T HEEL. nuda.
28 INE SR PR S
TE Bl 15 55 4 v @léfﬂ%ﬁu%lﬁ%%‘%ﬁﬁﬁi%%%tlﬂ
PIREAE K (FR1) . FEAN R BRIE B 35 58 b, B 22 A K B I )
MWK s TR > LB > JE My =~ 27 2R > R R L 4 4 R i >
A 4 B~ T > X R > LB, TR SR L 22 AR R R

174k BES3HT.

95

95

79

100

S\'ta sordida (F1770391.1)

(3.71 mm/d+0.02 mm/d) , FLEEIE TR FEZ 4K RS (1.62
mm/d+0.36 mm/d) ; 22 T8 K/MRIRCA : FERE =~ 180 > %
R0 > LA > A ~ T B > R IR 4 R > i =
FLBE, FEREERRAE T E fm (25.2 mg= 1.7 mg) , Xf BEAIFL
T ERM (45104 mg+ 1.0 mghl10.5 mg+ 0.6 mg) . LA
22K T3 R 2GR, IPLR B T 22 B K R bR, B 58
A TR 22 55 SR ek b YR R, LR R TE R

F1 AERRREIE LK

Table 1 Effect of different carbon sources on mycelial growth

B SR
Cais t of mycelia
/mg)

TR Sucrose 3.71+0.02 a 252417 a
11174 Sorbitol 3.30+0.15 b 19.0£1.7 b
JEAY Starch 3.10£0.45 be 25.0+0.3 a
F2EPE Maltose 2.93+0.21 be 21.0£3.1b
RS YL
Sodium carboxymethyl 2.83+0.11 ¢ 11.7£0.8 ¢
cellulose
% PE Glucose 2.35+0.11 d 12.6+1.3 ¢
H#EE Mannitol 2.35+£0.02 d 12.5+0.4 ¢
X CK 1.86+0.22 ¢ 10.4+1.0 ¢
FLHE Lactose 1.62+0.36 ¢ 10.5+0.6 ¢

RRNEFERRZEFEE (P<0.05) . T
Different small letters mean significant differences (P<<0.05). The same
below

TERIRSE 5, lil%fﬁﬁﬂmlglﬁﬁ'ﬁﬁﬂgi”%ﬁ*ﬂj
AeAE R (2) . AV RRET IR b, A 22 A6 K 8l P Ak
e BEEHE Y > K R A > B R B~ i R B > A R ~
PRE >H &R > G >X |, BERR B 8 IRk LAk
e PRt (2.76 mm/d+0.04 mm/d) , % BEREFRIE 224 K g

(1.49 mm/d+0.06 mm/d) ; B 2218 K/MMRIR Ky BERRE
>R G HEAN~FREE >R E > R 5> iR %> H 2 R
ST G >R, R B IR LT HE R (46,1 mg+3.7
Lepista nuda (AB285100.1)
Lepista nuda strain GSM-11 (JQ519375 ) (This Study)
Lepista nuda (F1810156.1)
Lepista nuda voucher TRTC155545 (JN021061.1)

Lepista fibrosissima (AY995148.1)

Lepista irina (F1810142.1)

1

Lepista flaccida (JN021060.1)|

Lepista nebularis (DQ149727.1)

0.02

FE1 JEFITS/F 3 ml 1 () Lepista sp. GSM-115H ¢

Tricholoma matsutake (AF385751.1)

Ry JIVESLVoasRig i)

Fig. 1 Polymeric analysis of Lepista sp. GSM-11 and other Tricholomataceae species based on their ITS sequences
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Table 2 Effect of different nitrogen sources on mycelial growth

ry weight
Nitro, a (m/mg)
B REZE  Yeast extract 2.76+0.04 a 46.1£3.7 a
KEEAM: Soy peptone 2.66+0.05 a 41.142.1 b
iR (NH,),S0, 2.48+0.06 b 22.843.1d
TR NH,NO, 2.47+0.08 b 23.9+0.6 cd
4 AVR T Beef extract 2.35+0.04 ¢ 41.9+2.6 b
K& Urea 2.33+0.03 d 27111 ¢
HER Glycine 1.97+0.10 e 20.2£1.2 de
G Soybean meal 1.83+0.02 f 18.0+2.4 ¢
X CK 1.49+0.06 g 7.8+2.5f

mg) , Xf ARG IR T E AR (7.8 mg+2.5 mg) . IR £1KT
FiO E AR, GG W2 A K bR, #E 5T W
223G FE 0 B AE RO B BEE R, RO R AR .
A4 NRIINR A
C/NLL SRR v, TR 22 fE A 85 AR 38 h I se A K (3R3) . AT
C/NIL B 752 3 | TR 22 A= K 3 3 A vk ol - 20/1>10/1=>30/1
>60/1=50/1=40/1, 20/11; 37 5 BB 22 4 K e it (3.70 mm/
d+0.12 mm/d) , 50/1F140/135 55 56 P22 =K &8 (45918
2.79 mm/d+0.15 mm/dF12.79 mm/d +0.04 mm/d) ; F 2+ &
KANEIR Jg: 20/1>10/1=>30/1>60/1>50/1>40/1, 20/1}1% 37 K&
FFEEE (35.8 mg+2.2 mg) , 40/15 55 FHE MK (19.8
mg+ 1.6 mg) . LI IR TH N B2 bR, HLE AL /LK
JEFEBR, BE 55T B T 22 35 9 i BaE C/NEE R 20/1, Ry
10/1.

R3 TEIC/NEEXE L2 4K BIRE
Table 3 Effect of different C/N rates on mycelial growth

5 XIBLHEAE

R4 FEEKEFHRLERKHZ N
Table 4 Effect of different growth factors on mycelial growth
i Dry

of mycelia
/mg)

Gr

#E4E 2 C Vitamin C 2.40+0.02 a 59.1+3.5a
JULEE Inositol 2.38+0.07 a 54.7£12.1 ab
24 % B2 Vitamin B2 2.21+£0.06 b 47.9+5.5 ab
SR CK 2.194+0.14 b 47.6+7.2 ab
4£/4:%B1 Vitamin Bl 2.16+0.07 b 41.6+4.1 b
#4E4EFKB6 Vitamin B6 2.15+0.04 b 45.9+3.7 ab
EKH Corn syrup 2.14£0.15b 453+75b

C, JLIR J LR

g@ Zilﬂimlﬁﬂéi'ﬁﬂ’ﬂ Z
SIS, B2 1E16~28 CAM T REA K, 32 €L

B TEAEA I G (3R5) . AEAN IR BE T T 22 AR A T AR
WH: 24 C>28 C>25 C>16 C>32 C=36 °C, 24 CHIH#
A K B (3.42 mm/d+0.02 mm/d) 5 #2218 K/AIMEIR
24 C>28 C>25 C>16 C>32 C=36 C, 24 CHTHH

(273 mg+52 mg). IE#ZIRTE N B, HAH#Z
AR TR AR, T 55T A A 22 5 5 O el T B R 24 <C
Hyk K28 C.

=5 FEIREXELERKMENG

Table 5 Effect of different temperatures on mycelial growth

i B
Temper: f mycelia

@r )

24 3.42+0.02 a 273+5.2a

28 3.22+0.15 ab 252433 a

20 3.08+0.01 b 19.7+0.1 b

16 1.36+0.24 ¢ 8.2+1.6 ¢

32 0d 0d

36 0d 0d

C/NH weight of
C/N /mg)
20/1 3.70+0.12 a 35.842.2 a
10/1 3.40+0.03 b 32.5¢5.0b
30/1 3.03+0.16 ¢ 31.9+5.8 a
60/1 2.83+0.07 d 23.6+2.2b
50/1 2.79+0.15d 21.0£1.7b
40/1 2.79+0.04 d 19.8+1.6 b

AR AR FImh, W2 R b R (£
4) . AR B TR R b, B 22 A K o8 3 AR ks 4
R C~ LI > 4 ZB2~ X i ~ 4/ EBl~4k /) £B6~
TR, A ECHR IR L 22 K R (2.40 mm/d £ 0.02
mm/d), EXRFIR FE2ZAERKE®E (2.14 mm/d+0.15 mm/
d) 5 LT E KRR : 484 R C> LB > 4k 4E B2~ %)
M >4 /E ZBo~ £ oK I >4 /E Bl 4B RO SR L TE
e (591 mg+3.5 mg) , 4e4: BB FR 4L EFH A% (41.6
mg=+4.1 mg). IR TE N FEAIR, LG ERE
BESRAR, e 58 T Bl W R ol AR KA 4EE R

12-7@ [B] pH{E X B 22 A KB4

TEpHEL Y, W 22 7EpH 5.0~9.0 5% F P REA KK (&
6) . AR pHIE 5 AF T 1 22 A K B PR ICH : 6.5=~7.0>
6.0~5.5>5.0>8.0>7.5>8.5~9.0, pH6.5H17.00} 15 22 4 K 5t
P (4r51°42.53 mm/d + 0.06 mm/dF12.49 mm/d + 0.03 mm/d) ,
pH 8.5H19.00F 5 22 A= K- 1% (4351 41.03 mm/d = 0.05 mm/d
A1.01 mm/d+0.14 mm/d) ; A[FpHAPF N B 221 8 R/
H:7.0>6.5~50>6.0~5.5>8.0~7.5>8.5~9.0, pH 700§ %
TH R (24.3 mg+6.1 mg) , pH8.5H19.0Mf T8 22 1 H fe fik (43
243.9 mg+0.8 mg#il4.0 mg+1.4 mg). IR ZETHE N EE
605, LR G2 AR BEIR bR, e 52 T & B W 235 52 1
EpH AN 7.0, Hk H6.5.
28 FEEE

it mﬂaﬂw&ﬁiiﬁ% d, W0 e RV R 22 A 1 G | R
P | R L OB AZ TR R AR G, AS R WOR, K
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FR6 AEpHEIEZEKHIZM
Table 6 Effect of different pH values on mycelial growth

224 K H E Mycelial #2215 Dry weight of mycelia

e growth rate (v/mm d'l) (m/mg)
6.5 2.53+£0.06 a 22.5+4.6 ab
7.0 2.49+0.03 a 24.3+6.1 a
6.0 2.39+0.13 ab 18.5£2.7b
5.5 2.38+0.02 ab 18.4+3.1b
5.0 2.24+0.01 be 21.7+0.4 ab
8.0 2.12+0.01 cd 11.5+£1.0 ¢
75 2.00+0.10d 11.0£2.4 ¢
8.5 1.03+£0.05 e 3.9+0.8d
9.0 1.01£0. 14 e 4.0+1.4d

TRV 22 A v B A 5 o I R B 1, LS 1 43 S 163.5 U/
mL+27.1 U/mLA11087.6 U/mL+79.5 Ulg. K557 dft {4tk itk
R TR VR Py 22 AR 34 Sl = B VUG L AT G L AR A T I 4R

A TR 50 Y Cu” a3 45 SR an 1B 2755 1.0 mmol/LA2.0
mmol/L Cu® % {312 T bk 18 it 1) 20 26 2 A4 A FH, b 1.0
mmol/LZH 1% PE 5 ; 5 mmol/LLL F 1 Cu* % & 224 KA i 3%
H AR . 1.0 mmol/LFN2.0 mmol/LZH 128 Ji 11 7E 144 hik F
i, 0 286.8 U/mL +7.5 U/mLA1217.8 U/mL + 3.5 U/mL,
2[R A 2 %o R 21 16 4 (146.0 U/mL+5.0 U/mL) [14196.4%Fl
149.2%. 192 X} f 41 3% 1 75 B 5 5, 171.0 mmol/LA12.0 mmol/
L Cu™ #HyE MR . S22, R 11.0~2.0 mmol/L Cu®%f 4&
T B A e R AR LA A A A .

300
B 0 mmolL
207 #l 1.0 mmolL
= 2.0 mmol/L
200 +

5.0 mmol/L
10 mmol/L

°d
(=]
|

—_

(=3

(=}
|

w
(=}
!

T

BHEEYE Laccase activity (4/U mL'l)

t/h
P2 Cu R WK A R VA il P k) S )

Fig. 2 Effect of Cu® on laccase production by liquid fermentation

R 4 57 26 A B (D ITS I3 5 A Al S5 L VP 85 5%, IR &5 & F 52
PRIE UL, Y 5E Lepista sp. GSM-11E RN 2T &HBEL. nuda.
TFFEFB, 58T 5 18 T 22 A8 A K ) d T e VR R AR, 4503 L
R R IR T, R0l /N R 2071, el A K IR 7o 4tk
C, Tt [ 24 °C, FeilipHA 7.0, B & MISEHIE , 5T 7

N SHE 4244t Chin J Appl Environ Biol
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T 53 Y RN pHAE 73 591 M 16~22 °CH14.0~7.0, 3& ‘B T7E R 1
Fp IR, FERRIECN RS, felh AU M (NH,),S0, .
AHIESE 5 T A B GSM-11 P8 Bk S5 il 2 Y 1R 24~28 C,
BRI N s GSM-TRE R e il A4 pHAE S 7.0, T4 R M &
S T R A B AR TR S, X i R E A R
GSM- 1A 4 i 16 AR A BERRR 8, T8 0 (NH,),SO,. Bt 15
AR VIR 22 T H N FR b5 . RSS20 5 W MR 3 1Y 48 T s 4
SRR 0 v B I, I 3 Al U AN LR S Sl Ay T AR AT R
o X Y B A pHAM 5 25 CCAI6~7 U2 ST M. itk
AT LUHEIN, 4385 F R TR] b X 58 T B B A 22 IR 8 3 A (AP A
—E MYAERUE, HAL A2 E AR, X R WA R Z W W] RE A
TEH —E ML R 22 57

AR —HLORETEARZWEH . 4%k,
N AR i SCIR X LT R L oo o L SR s T Y A TS
HEATHRAE , JE N F SRS 2 R A BB AR R B
fifg . A B SR IS PR O 20 BT, BT SRR Tk
HY). AW LI, BT GSM-1FH bR EL A 7= B W 1
R = BEAE 25 . BRI | AW 6 RIOAE M0 A 2 T 3 2. TR
ARG P AR R | 44k R 2 —, 1Y%
TR E AR i . GBI G Y5 KA B o T AR R 2 5
MR 2 TR B & R FT R Zhang 58 AR AR (Clitocybe
maxima) TR B AL A — 0 TR (M) R162x 10°
B PRI VAR il ELAT AR AT R AT HIV-136 # 22. W A
LT FEFLARPRG— 0 FEN209% 107 HA RSN
v Jg AT B 6 M ) 4 AR (S, 1A 9T Hh GSM- 1B A
VA 22 RN T W B i 2 AR T R 1, ORI R S A AR A R
IR E B BRI DL I B RS A G, JiAh, BT HE LY
T EL AT o 25 15 M 10 22 A T I 2 40 L SCEL B R P Y AR
243102 Wang%5 )\ 7] J@ T D BEERF 952 5 B (Tricholoma
mongolicum) V& 22 VR R SR v 4325 45 81 B AT B b 9o 16 1k 1)
kAR ROB A A T R 2 AR & T R P e =
TG E. TR WA K W4 F R, 1.0~2.0 mmol/ L Cu™ X 7 g 1
S B BE R V. B R — RS 2 Ak
filF, Cu®' 58 T 7 I A 1 7 VA il 1) 402 A PR 5 Lt B R
i A L.

Zi b, oy TR RE | BLIRRE 35 5 PRl S AR
XT—PREFAE T H IR TS, # T = 22y, 1
FRAAR R R, ik — 2P R MR S T H B 29 T 58
B 3Eml. UL R LA A B A B Al A N AL TR AR ST
DX 910 ) 5 PR T o 2 T B, R AT T RO i 1) 2 P SR &
LT 5.
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