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Abstract: The nutritional and environmental characteristics of a wild Amylosporus succulentus
strain, collected from Yanshan area of Hebei Province were studied. The suitable medium for its
stock culture, mother spawn, and spawn were screened, and the mushroom was successfully
domesticated. Through single factor test and orthogonal test screening, the optimized culture
medium formula for the mycelial growth was obtained as follows: soluble starch 1.80%, yeast
extract powder 0.25%, magnesium sulfate 0.15%, potassium dihydrogen phosphate 0.30%, agar
2.00%. The mycelia suitably grow at 31-34 °C and pH 4.5-5.5 under dark condition. The suitable
stock culture and mother spawn media were corn flour medium and millet medium respectively.
Mycelial sackful cultivation needs 30—-60 days after inoculation. The primordia appeared 5-10 days
later, and differentiated into fruit bodies after 6-11 days. The high-yielding substrate for
commercialized cultivation was formulated as follows: corncob 39%, cottonseed shell 39%,
gypsum 1%, glucose 1%. The yield of the first fruiting stage was 106.9 g/bag, and the biological
efficiency was 66.81%. The acute oral toxicity test showed that there was no obvious risk of acute
poisoning caused by A. succelentus when the maximum dosage was 4 612.4 mg/kg in mice.
Keywords: polypore; Amylosporus succulentus; biological characteristics; formula selection;
acute toxicity
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Table 1 Screening results of single factor test on the medium formula of Amylosporus succulentus

A ENEISES [EEZ3IS T WEMEES W 22K
Screening factors Different nutritional factors Mycelial growth rate Significance levels Mycelial growth
(mm/d) P<0.05 vigor
Tl ZLB Lactose 1.79+0.10 cd +
Carbon source HLBE Fructose 1.86+0.13 cd -
HI%iBE Glucose 1.81+0.11 cd -+
AHE Xylose 1.82+0.05 cd -+
L7 B¥ Galactose 1.29+0.05 e +
1IZ4HERE Sorbitol 1.79+0.10 cd ++
FEME Sucrose 2.31+0.08 b ++
‘H#2 % Mannitol 1.64+0.15 d ++
F 250 Maltose 1.64+0.05 d ++
A PETERY Starch 3.29+0.09 a +++
2 H CK 1.95+0.08 c ++
IR (NH,),MoO, 1.2140.05 e +
Nitrogen source NH,Cl 2.67+0.13 b ++
NH4NO; 2.55+0.15 bc ++
FR# Urea 1.86+0.05 d +
L5 R Leucine 1.02+0.08
5 1 Peptone 2.29+0.05 c ++
(NH4),S04 2.29+0.05 c ++
“FAE Beef extract 2.55+0.15 be ++
BERI2 45 Yeast extract powder 3.50+0.27 a +++
ZH CK 1.81+0.08 d ++
%58 Yeast extract paste 2.33+0.08 c ++
C/N 10:1 2.02+0.10 b +
15:1 2.29+0.07 a +
20:1 1.98+0.07 b ++
25:1 1.69+0.04 cd ++
30:1 1.83+0.09 bed ++
35:1 1.73+0.03 cd ++
40:1 1.60+0.03 d ++
45:1 1.79+0.14 bed ++
50:1 1.90+0.14 be ++
JoblEh KCl 1.57+0.05 c ++
Mineral salt MgCl, 1.40+0.03 d ++
MgSO, 2.21+0.10 +++
Na,CO, 1.07+0.05 e +
Na,SOy4 1.64+0.05 be ++
K,SO, 1.71+0.05 b ++
ZH CK 1.55+0.08 c ++
MnSO, 1.74+0.03 b ++
CuSO, - - -
ZnSO, 1.55+0.08 [ ++
NaNO; - -

HRORBZ RBBGR ;. R KA

+FRONHL KA ; FORAER. TIH

+++ Indicates vigorous growth; ++ indicates moderate growth; + indicates weak growth; — indicates no growth. The same below.
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arbon Lactose  Fructose  Glucose Xylose  Galactose  Sorbitol Sucrose Mannitol Maltose Starch CK
source - .
I IR Bl S EE it Bl R# FoE R HIHR i AR Bl FIRE RREREE {E REREFY
Nitrogen Ammonium Ammonium Ammonium Urea Leucine Peptone  Ammonium Beef  Yeast extract CK Yeast extract
SOUTCE molybdate  chloride nitrate sulfate extract powder paste
C/N
ToblER feRlacs Ak Tkt RN TL iR i 36| Tt Pl T TR FE T P M
Mineral Potassium Magnesium Magnesium  Sodium Sodium Potassium CK Manganese  Cupric Zinc Sodium
salt chloride chloride sulfate carbonate sulphate sulphate sulphate sulphate sulphate nitrate
ik - — — ;
Temperare 19°C 22°C 25°C  28°C  31°C  34°C  37°C  40°C  43°C
pH
ot SR O U Y
Li ght Light Light+Dark Dark

1 TRIBERRFHARERLERLZEKIFELNFIE

Fig. 1 Effects of different single factor on mycelial growth of Amylosporus succulentus.

WA RIS R, skt il d 22 2.2 HfFERMRERYEF
KRR e AR 1) 34K, #E1T Lo 3hIEAS W ZZIRTE 2240 CHRT A, Sl B AR KOl
I 2, £3) MEER S5 alUAEH, b WHEN 3134 C, REARKIREN 34 °C, IR
P22 E TR B S R R RO AU, L N2 K B R T AL, fE 43 CHE
s X B 22 TR BRI ZORBIE, Hky  FRRTRZAERE 1, K 24).

C/N (¥ 3). ZEAMNr, EHEZAE KSR 22 IRTERI 4R pH 4.5-8.0 AT A K, 7EWI IR
Jg. ATVEVEVERS 1.8%, BERHEKS 0.25%, Wik pH N 5.0 B, BZAKBE RN, KEEL,
BE 0.15%, MEmR — S8 0.30%, Bilg 2.00%. I IE pH, B 224 KR EE AR A B T FR(E 1,
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Table 2 Factors and levels of orthogonal experiment

K FSES

Level Factor
Bl A C/N JobLE:
Carbon source Nitrogen source Mineral salt
AV MEVER Starch T EHR K Yeast extract powder 15:1 MgSO,
WEME Sucrose £ 4B Beef extract 10:1 Na,SO,

3 HUPE Fructose %} Yeast extract paste 20:1 KCl

x3 AREAAEELEKHENRESHER

Table 3 The results of orthogonal experiment for mycelial growth of Amylosporus succulentus

S A R C/N TR [E3iS U Wz T
Test No. Carbon source  Nitrogen source Mineral salt Mycelial growth rate (mm/d)  Mycelial dry weight (g/d)
1 1 1 1 1 3.52+0.08a 68.36+1.99a
2 1 2 2 2 2.90+0.11b 50.08+4.42b
3 1 3 3 3 2.45+0.11c 36.20+2.70c
4 2 1 2 3 2.76+0.08b 9.09+0.30f

5 2 2 3 1 2.5240.11¢ 12.54+0.78ef
6 2 3 1 2 2.20+0.13d 13.23+1.61ef
7 3 1 3 2 2.38+0.08¢c 13.18+0.69¢f
8 3 2 1 3 2.45+0.11c 25.65+0.76d
9 3 3 2 1 2.48+0.08¢c 17.33£0.54¢
K1 2.956 2.886 2.723  2.840

K2 2.493 2.656 2.706  2.493

K3 2.436 2.343 2450  2.553

R 0.520 0.543 0.273  0.347

k1 51.546 30.210 35.764 32.743

k2 11.620 29.423 25.500 25.496

k3 18.720 22.253 22.253  23.646

r 39.926 7.957 13.511 9.097

Bl 6 WCHEE BFRIEARERE. Kn: n KV ERE 224 KGEE; kn: n KV ERYE 222 T8 R Al e e, AFN
B REFORTE 0.05 K1 25 5

The data were the means+SD (n=6). Kn: Average value of mycelial growth rate; kn: The average of mycelial dry weight at n level. R

and r are ranges. Different lowercase letters indicate significant differences at 0.05 probability level.

% 2

>

Mycelial growth rate (mm/d)
wn

3.0
2.5¢
20+

22 A T

mEA)F pH B ARERILIERLZEKD

19 22 25 28 31 34 37 40 43

it i

Temperature (°C)

los]

35¢
3.0+
25¢
20+
1.5+
1.0 ¢
0.5

(RN S

Myecelial growth rate (mm/d)

45 50 55 60 65 70 7.5 80 85
#ffipH
Initial pH

A0

Fig. 2 Effects of different temperature (A) and initial pH (B) on the mycelial growth of Amylosporus
succulentus.
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Kl 2B), ZiAbT, B E LA KPS pH 15
4 4.5-5.5, HiGEVILG pH M 5.0,

P22 IRTE 3 PG BB SR A R T A 1
FERIE R AT, Wt KEERE, KH
e, BV PR BT R AL TR T 22 A8 PR SRS A
SR (E 1)

23 EFE
231 BiEHRE

PA I PR AL T B 22 AR (R R TE 11 Fh B %
FRIE EHMT I K, fE D (CPDA Hi3:3L) B
R MRS, KIKE, £ E (KM
FRE) P2 E K R, WIRIE ST,
A (R 4). L5500, E (ERB R
Fi ) hy 38 HL A 5 S A AL TR B 22 4 K R B RS
IRk
232 [EiEFRE

W2 IRRRBTEFR Z R i AR, A
4 FhEEFRIE RRES A K, (A4 KT 22 55 0

i, e/ KRR IR I T TR 22 AR R I T I
& ERMAOKRIE R BRI R 2, B4
KPIRIF(R 4). LG, & BN RS
BR SR S A IR IR /KRR R 0
2.4 Yibakis

RIS R TEAN R HG B 3R 30-60 d
Wi4%, 5-10 d JIFBUREL, 6-11 d Jasrfb 5L
i, JEIEAEAE 1-3 A0 ARG RS RS
— W AR RCR M EROR, PR
69.87-106.9 g4, AW REFIE 43.66%66.81%,
o KO AR A FE AR B Sy B B PR BT PR A AL A
PAREERE, A4 il 106.9 g/4%, 4W
ERORATAE] 66.81%. TG, Wb
REH, ZHWIE, Wb oRBRMa,
F kA, BEEARTE 3.12-7.87 cm, HHRTE
3.45-9.05 cm; [E @ EREAE 1.23-2.08 cm; MR
WA R, oh B, WA B B 4
SIREE S, El3),

x4 TRIBGMHMEMEFENARBRAEELEKNEM

Table 4 Effects of different stock culture and mother spawn media on the mycelial growth of Amylosporus

succulentus
Bt BB [CEAIS BEMES 22
Medium Medium serial Mycelial growth rate Significance levels Mycelial growth

No. (mm/d) P<0.05 vigor
BRI IR I A 2.88+0.18 ef ++
Stock culture media B 4.13+0.09 c ++

C 4.00+0.09 c ++

D 1.75+0.09 g +

E 5.58+0.18 a ++

F 4.13+0.09 c ++

G 3.04+0.22 de

H 3.38+0.09 d

I 2.83£0.18 ef

J 2.58+0.14 ef +

K 4.58+0.18 b ++
JERP IR =% Sorghum 3.47£0.15 b ++
Mother spawn media E KK Corn 2.83+0.11 c ++

F+7% Buckwheat - - -

/N Wheat 2.33+0.11 ++

/K Millet 5.67+0.11 a +++

1146 HH¥FIR
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Table 5 Effects of different substrate on the fruiting development process of Amylosporus succulentus

R JERE R AR SRR AT R SR s AR RCR
Substrate Primordium Fruiting body Primordium  First fruiting Biological efficiency
formation formation number stage yield of first fruiting
time (d) time (d) (g/bag) stage (%)
NS 51 10 11 1 69.87 43.66
Sawdust substrate
FkFoe IR Ak 8 7 3 75.66 47.28
Cottonseed hull substrate
FAREH IR 6 7 1 96.90 60.56
Corncob substrate
VNER L e 8 7 1 92.33 57.70
Sawdust+cottonseed hull substrate
VN R SIS E = 8 7 6 1 99.45 62.15
Sawdust+corncob substrate
TR T SR 5 6 1 106.90 66.81

Corncob+cottonseed hull substrate

. SR I AE I TSN, S
ﬁﬁﬁﬁﬁ*ﬁﬂ%tﬂ%o%%%%,m
JoT PR L YR BB i LDse>4 612.4 mg/kg
(F 6), WS NS AIWARE, A
A R L O E A R, BT
AT, ARt a, Bk
I KRGk T 2k i .
252 BRABHEXNNRAENZIY

XN AT e R 4 2 fe 15 S0, 45 2 7
M 46124 mg/kg, 1dN%2ZE2 %, 2 KA
4h, MEIEFREG, #WE14d, HRF2d

3 AREAILEMLRE  A-F: 6 fiAFR

e R By WRE € RS D I BRI 15 19 4 oW, St
Froe. E: ARJE+HEKIS. F: FREHRFF5E

e SHBRAL/N BT T L E A R B, PREE A
Fig. 3 The fruiting bodies of Amylosporus

succulentus obtained by domestic cultivation. A-F: WEAIEH, BAGENSE RN . W

Six different substrate. A: Sawdust. B: Cottonseed YR % o ST 2H /)N B B A = T BB 2H /)
: : + : N s

hull. C: Corncob. D: Sawdust+cottonseed hull. E: BUATE ., oo al, FokE |-tk

Sawdust+corncob. F: Corncob+cottonseed hull.

HRER 7)o
25 ARERESMFERGE 253 NERAFRE. BREHEARIEFY R R
251 SMEHite WELEE A, XS5 40 5 % BE 2 /N B 34 3

PR AL SR F R R A 2 R AT HE AT RIS, DIHROGE /DN LR 25 I 2 2R 4T
BRSNS R, T h SRS B, RARBUAS IR KA SRR AL . SR X
BWIREE RS, BREF G, AN AN WIRANHT AN LRAY
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Table 6 Acute toxicity test of fruiting bodies of Amylosporus succulentus

415 PR NEEH FET/IN AR PETo% PSRN

Group Dose (mg/kg) Number of mice tested Number of dead mice ~ Mortality rate (%)  Survival rate (%)
SR 46124 10 0 100
Experimental group

Xt A2 0 10 0 100

Control

xT BRREHEXN/NRAENZM
Table 7 Effects of maximum dosage on the weight
of tested mice

0 [ e | Xof BEZH
Time Experimental group (g) Control (g)
(d  HER TR WHE R TERR,
Female mice Male mice Female mice Male mice
2 22.95+0.37  21.63+0.40 22.70+0.70  20.11£0.53
4 23.73£0.63  22.67+0.39 23.01+£0.87 20.99+0.69
6 24.78+0.54  24.10+£0.26 23.78+0.57 23.00+0.65
8 25.94+0.47  25.02+0.57 24.44+0.37 23.68+0.61
10 27.04+0.60  25.7540.35 24.64+0.67 24.94+0.67
12 27.75£0.41  27.40+0.53 25.07+0.80 25.93+1.29
14 28.37+£0.57 29.13£0.41 25.17+0.64 27.05+1.05

P

B 4 MEREMILEX/FTELSRFNE(HE
R, 400x) A SCEGAIMERL B SCHGZHARERL
C: XTHAZHMER. D: XPRRAHAERL. &4k m
/NI LR K. AR R =50 pm

Fig. 4 Effects of Amylosporus succulentus on liver
tissue of mice (HE staining, 400x). A: Female rats in
the experimental group. B: Male rats in the
experimental group. C: Female rats in the control
group. D: Male rats in the control group. The arrows

pointed to the central vein of the hepatic lobule.
Bars=50 pm.

1148 EFIR

Xk MR 2L B0 T 4 A PR 2 (B o EL S A T L,
RS, AR AL, R B e A
T WTAFBAR s /D A e kod 2 o8
B, OREL, AR R BRIR, HE
I AN S BUBCRIR R e A B AT DL
A5 4).

LI 2 5 X R Y] e v B B S A SE T
Wi, HLEBH, dsE R AR
Wiseh, RV R . M ERE
B/NEREE M SR, WGIEMW, KW R A
(1 5), WERALL R IC ™ H A SRR ER

B 5 MEREMAILEX /RS ESAR N HE
e, 400x) A LEAMER. B: SCHAMER.
C: XFMEAIMERL. D: XFHRLAER. B OEK s
I NER BEFE TR /VE. ARR=50 um

Fig. 5 Effects of Amylosporus succulentus on
kidney tissue of mice (HE staining, 400x). A: Female
rats in the experimental group. B: Male rats in the
experimental group. C: Female rats in the control
group. D: Male rats in the control group. The black

arrows referred to glomeruli; The yellow arrows
referred to tubules. Bars=50 pm.
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P o R AL TR AL R L el ic 2
HA 5 AFN, JRSHEE YRR 2 2, (51
S A HR AW SRR R R R T K
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2015; Chen et al. 2016; Huang et al. 2018), X
S Dy A AT 5T T2 A TR TR RS R e
i, G YL HE . Chang & Chou (2003)
X J& A EL B Amylosporus campbellii B
22 SR RHE AT T WFT, TG H T 2205 LA S R
HE y 24-28 °C, (HORSEIYIMEARES . HREE
1 Juma et al. (2015)%} Amylosporus sp. 1J-2014
WRIEAT T 914, AW AR 4.62%, HF5
WEFAZE, RIERGERRET. 2019 46, 4
T B FLIE Amylosporus sulcatus #% %8 Y4k 3k
B, W IS AR I AR 32.20%,
SEPLY MG S LA ELE SR AR S (B AR
XN 2019). AT IE i %o A BRI SL R 9 A=
Wy R A AR A PR R EA T AT ST, 0 2 11
HAARKBBRERR | IR AR SRS IR AL, FEih Y
PR, — Bl i AL R AE 43.66%-66.81%,
Fr R LR A T SR AU FLIE Amylosporus sulcatus , #%
B ER B 2k B A 20R  Jm B h a0 R A
FLRTR 2238 BAE KRR 28-30 C (A i A1
5K 2019), Juma et al. (2015)ESRAKX; Amylosporus
sp. 1J-2014 B 22 fc il A K EE A T e, (EAES
AR PR & IR BB N (27.5+1.5) °C, A
Tyt g, P o B AL R R A T R S R
31-34 °C, Al WLut)m FLA Frds HE R I B o 78
SRR, P RALFL R AR T, RN K
B, BHURER A, a4 e R R
BRRE, 40 6 A TR P ) 7 Sk — 2P . A
WFFEARNT 25 IR . TR EE Ky CO, VR I 55 %A
PEATIRE , IF HARVEY JOR B S5, din] ik
FrEHR— LTS

AT 5T 38 22 %k P Jo SR AL R ARG AR W e

TR EERAE 1558, 220 th il g i AR 15 1
SR, EIRSEB TR . B P R ]
BRI L S T TR, PR R R 2R
TRAL TR i EL I A T A I F ] F 2 M B T
Behit
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