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Biochemical Studies on the Psalliota bispora. Part 1.

Nutritional requirements for vegetative growth of Psallicta bispora

Kazuya Hashimoto, Nobuaki Isobe and Zenjiro Takahashi

The commercial mushroom, Psalliota bispora, is cultivated on composted rice-straw in this
country.

Although a number of investigators have examined the stimulatory or inhibitory effect of
various nutritions, there has been no clear definition of the nutritional requirements of Psalli-
ota bispora.

The purpose of this work was to investigate the nutritional requirements of P. bispora
with a chemically defined medium for the mushroom cultivation.

Methods

The medium (table |) was delivered in 40 ml quantities into 300 ml Erlenmeyer flasks
and sterilized by autoclaving for 15 min. at (2] C.

Inocula were prepared by homogenizing mycelium harvested from a 20-day-old culture of
‘P, bispora for 30 sec. in a homogenizer.

The suspension was diluted with sterilized and distilled water so that each [.0 ml cont-
ained 3 to 5 mg (dry wt) of fungus tissue, and 1.0 m] was added as inoculum to each flask
of _medium.

Inoculated flasks were incubated for 20 days at 25C without agitation.

The following results were obtained:

1) P. bispora was unable to develop in a glucose-mineral salts medium but the fungus
did grow when the medium was supplemented with yeast extract.

2) Thiamine was the growth-promoting substance in a glucose-mineral salts medium.

3) Peptone as nitrogen source was more effective to maximal growth.

4) Glucose was the most suitable carbon source in several carbohydrates, and optimal
glucose concentration was approximately 3 per cent.

5) The initial pH was optimal at either the neutral or the weakly acidic side, this
fungus was resistant to acid and fragile to alkali.
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1. B LR
MRS IS RER 5 P, bisporafEKiEHh X b yeast extract liquid media 1§20 A5 C 1
THIERLAFRBEELS IO, EREY - CREEYEREK KT 30 &£ < ## L T Blender
T 30sec. HHE NI UMEKCEH L DY Iml/iflask # g/ 3.
(dry wt. of mycelium 3~5mg/iml)
2. HEids X oNHERARA
sz Table | om< C¢40ml % 300ml D=HT7 S AT HEI121C I MERE LBEE
BEHBCILCHELETS.
3. BHRo£FLHE
£7 723 OEER 100m BLLOERAR THl, LHRPECHA, 105C 18RRI MG & 7
LERTS. #ERIEROEHETERTS.

Table 1 Basal medium.*

glucose 30g (NH,).S0, 4.57¢ KH,PO, 3.4¢g
MgSO,.7H.,O g CaCl, 0.58 FeSO,«7H.0 jomg
mineral solution |mt ( (NH,):Mo;0.; 0.3mg

CuS0,+5H,0 0.img MnCl, 0.3mg ZnCl, 0.3mg/1L)

*Solved in distilled water to 1900ml.

EBRBSIUER
[. BhoRERE
glucose-mineral salts medium T4 < BROEFRRE NI o7
DA MIC  yeast ext. autolysed yeast, malt ext. potato .ext. wheat ext. % 0.3%#ML
REREHIRORGIEEIN, *OHE%MEE yeast ext. = malt ext.>> autolysed yeast> potato
ext.>wheat ext .QMFEC yeast ext. ZERMLABEREIHEHTEH - 7.
- & &b P. bispora t3 glucose mineral salts medium QLR TCRAEF TV, TR
yeast ext. NREENBHIPHALERCHET 2 LEES k.
1 =¥ arv—sBHA0OETEICRIETYTN S Lo
{. Vitamin 35 X ¥ mineral 2 OEF
yeast ext, spicit vitamin % mineral ¥ B JZ KA HT 3 LicE%4 Table 2 & & ¢ vitamin
iR, fiic yeast ext. 3g R ERH LT 450C 1€ 2 BEIEKAL 100ml AR LERIY - Tk
1ml/40ml RV, FABRMABLELRS Zn 2 ZnCly & LT 200v% ALz,
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¥E o vitamin 2 Bifh¥ 22134 % glucose- Table 2 Medium supplements.

mineral sats KEM LA EE DT v YV 2 V— A Vitamins Concn (amt/liter)
EROEH X Table 3 O T H vitamin & Nt acid 20
LT thiamine 2'HHTH DV, I HICERS p-Aminobenzoic acid 100
Pyridoxine-HCI 50
BIVBLEATHDZ LRI M 2B, La Ca-pantothenate 150
- Thiamine-HC] 100

L thiamine BRI XFEBKERLLDOD
% yeast ext. It HHEF L THEFHRBL kb o .

Table 3 Influence of various medium supplements

7 REHERE L L Citpeptone (0.2%) ¥HAWA on growth of P. bispora.

& & o thiamine DB EF L £ F OBHER Table 4 Medium supplements g]rgy/ ;gtr;ﬂof mycelium
DM TEIBD L FRBIRIFTE o 1. I -
7z 3 thiamine 2 /L A W14 3 peptone ash of yeast ext. 16
AEFEEL T LEAOEETRALh S, B thiamine +ZnCly 24
s 2, thiamine +ash of yeast ext. 71
ARBWEAXELEEARE TRV EL oo .

h thiamine RE LD ERARETORD TS biotin

12

{

Ao vitamin CH B - LaHEEINTE. thiamine + biotin ] 13

2. HEHLOBE thiamine +pyridoxine ) 1

thiamine +nicotinic acid 5

Lt ooim<{ P. bispora i thiamine @ ffiic thiamine - p-aminobenzoic 9
acid

Peptone #/DRIRMT 5 L AHNES L B thiamine - phantothenate ‘ 23

Tk, ThEBEBELLCHEBO 0% none ] 4

Br+rEE2bRB0THARMOEREY
'ﬂ%iﬁ@%étﬁ@%?loomg%mkb X5k Table 4 Influence of thiamine on growth of

B . P. bispora.
BEHa T i tyrosin ZEBEONIWR — .
thiamine (y%) dry wt. mycelium mg/40ml
ORBRARMULE, ESFHE & 4% o BER
Table 5 R4+ 100 254.8
EREOEh 50 281.5
Peptone #THFL LTHV AL ERBEBE 10 ©295.3
DEFIVRONED, HOTEFETRAMIE 5 306.4
1 269.0
WEERBRETERL o D THENRIFLE 0.5 ‘» 056. 1
bits L 6 FIT 2 bIEEM & LT casein | 220.6
0 207.9

Pz EBECSd s B ETFoREY
Table § 7R+ glycocoll PIADOEEF LB
REERBET L REQOHEMR 0.8 ~ 0.1% OMCHABKLRLEART ¥ v &R ThE
Protein>amino acid>>ammonium salt>>nitrate QMFEE T v ¥ 2 LV — AL OEBTIBLTED




3. REBR:oB&

mushroom (P. bispora) {3%g
UV o%EEKE TS5 Compost i
BLECARERLLTRY I
BELTWAHRY 5 oHfEdic
EF5RERLLCAHEEDS S
EELNhAEEOE L EFOBREK
X Table 7 iz;Rk31n< glucose A1
RI>BEULRRERTHE- k. 2B
Iz Foster!® 1z & WX g%y osm-
otic effects % 7-i% specific enz-
yme effects i€ X - CEY R
EDLrRIBSEFTLHEEER
2RI T EERITNS,

Humteld & Sugihara®® Block
DEREBOBRE Y 5 %glucose
L LTHWESS, Ahmad M.
Moustfallix A. campestris @
BB X CIREBHEFRIT I CRIBEE
LEARET OBRI 2% glucose
DL ZERHOHEAETER Y
5.

FEH & LT Peptone 0.2%%
EIML k& &0 glucose DREE L
EFH ORF i Table 8 wR3m<
3% glucose XEFHICLT 5%

glucose BMEZCH L O BIT i
EFERTRLE.

Table 5 Growth in culture media containing one of
various nitrogen compounds as N-source

N-source ;g‘}ilt(i)%;l dry ‘:;;/‘;‘ggh““ﬂ growth *
Yeast ext. 300 351 100
peptone 324 348 99
ammonium tartarate 658 122 35
glycocoll 267 68 17
(NH,) S0, 457 22 6
Ca(NOg).+4H..0 843 20 5
NHNOq 285 20 g
ammonium oxalate 508 18 5
KNO, 722 16 5
NaNO, 607 13 4
p-alanine 330 10 3
ammonium citrate 693 10 3
tyrosin 100 6 2
L-aspartic acid 949 3 1
ammonium benzonate 907 2 !
NaNO, 493 2 1
L-glutamic acid 546 1 1
ammonium molybdate 1471 0 0

* Reported as per cent of that obtained on medium containing
yeast extract (351mg dry wt./40ml).

Table ¢ Influence of some nitrogen compounds as N-source
and it concentration on growth of P. bispora.

dry wt. of mycelium mg/40mi

N-source

0.8% 0.5% 9.3% 0.1%8
peptone — 352.2 324.1 94.8
casein — —_ — 182.3
glycocoll —_ 57.2 58.8 68.0
(NH,).S0, — 36.2 15.3 3.8
Ca(NOj) 4+ 1H..0 16.9 2.9 — 0
ammonium tartrate 111.4 80.2 — 71.4
none 0

Table 7 Influence of some carbon-source on growth of P.

bispora.
C-source dry wt. of mycelium mg/40ml
3% | %
glucose 311.3 _
cellulose — (382.D*
starch 129.6 129.0
xylose 39.8 56.4
lignin (rice strow) _ 79.2
lignin (wood) — 0

* The mycelium divided perfectly from celiulose
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4. Initial pH & QEAEF
ExiEmo pH 25RE (¥
TV —9) TERERE/LRL
DTHELTE - &R Table 9
KRg e it (oH 6.5 K
W) RBWTEFIED & Bl
flcrEgnEEcEs s, 7o
H Y LTig< pHT.5R E
TRESLEFTREEINS.
Initial pH 082 EGIC
Bt 5% & Table 10 om i d
BEEOLAERTIN,S b
EXRLOBIFTHHT LS.
5. BRI HREEEL OB
&
BROEF R 55
HRIRERFig. 1 0fn< CHEEkR
00 CHRELFELERISEEZ T
BECED LB HE L50E 5%
L2RHERINS pH keSS
BURLLOBZEEE UCHEK
OHCHLFEL L R 7
E>TnB20BU%HOFEORL R
BHEFI BRI DT
5%.

Table g8 Influence of concentration of glucose on growth

of P. bispora.

glucose % dry th-n;);‘lr(;nns;;:elium, growth
0 22 14.4
! 94 59.1
1.5 109 68.6
2 114 71.7
2.5 115 72.3
3 159 100
3.5 132 83.0
4 140 88.1
4.5 139 87.4
5 124 78.0
10 80 56.6

Table 9 Influence of initial pH on growth of ‘P. bispora.

il ph [ il pH [0 2 oF SyeeTy _ glicose " econonte
3.48 3.43 1.5 0.3 2.0
4.22 4.77 151.4 37.6 72.8
5.50 4.80 297.3 73.8 76.2
5.81 5.42 353.8 87.9 62.1
6.50 5.63 403.5 100.0 61.2
6.78 5.91 400.6 99.5 58.1
6.91 5.92 345.9 85.9 58.4
7.10 5.93 317.7 - 78.9 58.3

Table 10 Influence of two different initial pH on growth of
P. bispora.
. Initial pH 5.56 Initial pH 6.39
ime . . residual ol residual
Nl Rl 2 R Rl e
5.53 0 31.3 6.39 0 29.1
5.83 . 80.2 26.6 6.41 123.7 23.4
11 5.78 182.1 23.9 5.95 240.1 19.3
13 5.29 237.9 20.6 5.71 278.4 16.5
15 4.87 284.9 16.9 5.70 293.3 16.3
18 4.80 304.4 12.6 5.69 337.9 14,1
20 4.88 330.2 12.1 5.70 354.3 13.7
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Fig. 1 Assimilation of glucose during growth of P. bispora.
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