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Some Factors Effecting on Mycelial Growth, Fruit-
Body Formation and Compositions in Fruit-Body of
Agrocybe cylindracea (Fr.) Maire
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Table 1. Composition of various media.

Medium Constituent(g/1)
MY Glucose 4. Malt extract 10, Yeast extract 4, Agar 15.
CY-1 Glucose 20. Peptone 2. Yeast extract 1, KH,PO, 0.46,

K:HPO, 1. MgS0,-7H,0 0.5, Agar 15.

Niederpruem's Glucose 20. L-Asparagine 1. Thiamine hydrochloride 100ug,
KH:PO. 0.46, K;HPO, 1, MgS0,-7H.0 0.5, Agar 20.

MEA Glucose 20, Malt extract 20, Peptone 1, Agar 25.

GPY Glucose 50, Polypeptone 2.5.‘Yeast extract 2.5, KH:PO, 1,
MgS0,-7H;0 0.5, CaCl:-2H.0 0.5, Agar 20,Trace salt
solution *20ml.

*Trace salt solution(g/1)
FeCl:-6H.0 0.5, MnCl:-4H.0 0.36, ZnCl; 0.2, CuSO,-5H.0
0.05.
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Fig 1. Influence of cultural temperature on the mycelial growth of Agrocybe cylin-

dracea, cultured by PDA medium for 7 days.
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Table 2. Resistability of the mycelia of Agrocybe cylindracea under the high

temperature.
Temperature Time(hours)
() 1 2 3 4 5 7 8 131517 21 24 48 72 96 10 14 168
10 +* o+ o+t
45 + + 4 4+ - - - —
50 + + + + - - = —

* Sign of + shows regrowth and — shows death.
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Fig. 3. Mycelial growth on the various media.
4, 34 L0—2Z
CY— 1 Hifhtish (40me/200=F7 5 2 3) I3 TmmO WAN £ %25 CCHREBIEEL, 12
F3HEBICEAKREE pH 2 E L. TOKENME TH D, HAHFEIEERY 381
HITaEAL, 20%IE— LR VEFHIIAD, FEAEIGIEY & EENOTHLaI S
7 BEEEH IEBHE ISR 6 Mz, RS EEEC S - THEFOMEYTH 0, TiyTid
BB h 2Bl TCHL, YFE2 Y9y TR DB TERERMI s TVwE0DEED
b,
it pH OFEALIZ IR pH 6.4 L Wb oo RELE{LRIR NG 5 1225, BEEEH2
BB ECHRLICEAYR, FOBREHT.I~T50EMTIHIT—FL L 22T LI, —H%
2, AR AR AHOAEE, SUESOBMROKIUICL Y, b ol #ETFT A
EEbhTwa, Lo L, HERPHIIERLEREL L TENT A28 <, tBh2BRES
%ﬁ%%ﬁotbpﬂ@ﬁT%E:UK(m&Ebﬂfwéo?+¥777&u9@ﬁﬁﬁuﬁf
BEEbRD (Hih) 45 BEBEADCE pH @EFF 5 L < LT Do S E—ED[
BHEICER N2 VHEEE DALY, ZORRIFHTH HSHEORIAILELEbNR S,



YFEZ I rOBEREEE L OV FERRICB L2230 EROERE T ERAOEWEE FicovT 7

Formation of primordium

= 18
E 300
<
0
=
£ 1s
% 200 | E
= 14 =
3 z
% j00 [
= 12

h 1 1 L i '] J 0

o] 3 9 15 21 27

Incubation pericd tdayvs)
(%14, HEARKE K & BipH DEERIZE (L

Fig. 4. Time cource of Agrocybe cylindracea.
— @ — : dry weight of mycelium, —O — : pH of medium.
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Fig. 5. Effect of various carbon sources on the mycelial growth of Agrocybe cylindracea.

Each carbon source was added to Niederpruem’s medium containing no glucose. The
concentration of carbon sources was all 2%. Each culture was at 25T for 10 days.




8 W& LR REEETIEHIE  $12% (1985)

#3. FHFE D FEEERADDE
Table 3. Effect of various carbon sources on the mycelial growth and fruit body

formation of Agrocybe cylindracea.

. ot EE

Carb?;%s)ource lnitiap;IlFinal* Mycel(x:]lnslowth Fruit body formation®**
Arabinose 6.29 6.76 44.5 —
Xylose 5.94 6.40 35.5 +
Lactose 6.65 6.65 24.6 -
saccharose 6.77 6.97 48.4 —
Glucose 6.62 6.82 45.5 -
Soluble starch 6.78 17.02 53.0 —
Mannose 6.57 6.70 48.1 -
Fructose 5.95 6.37 43.6 +
Maltose 6.62 6.73 45.2 +
Carbon source free 6.83 7.55 42.6 —

*  Final pH value of media was measured afier 1€ days liquid culwure at 25TC.

** Mycelial growth shows the diameter of colony after 7 days solid culture at 25C.
**% Sign of + shows fruit body formation after 30 days and — shows no fruiting.
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Table 4. Effect of various nitrogen sources on the mycelial growth and fruit body

formation of Agrocybe cylindracea.

) lligzegr?Nb/cl);Irce Inilia]HFina] M ce](l:l]m%I o Fruit body formation
(NH::S0, 6.50 6.35 39.9 -
NILCI 6.46 6.10 43.4 -
NH.NOs 6.48 6.36 43.4 +
NaNQO, 6.36 6.46 33.0 -
KNO; 6.50 6.67 33.2 -
L-Asparagine 6.54 6.88 46.7 -
Casamino acids 6.34 6.64 14.2 -
Nitrogen source free 6.31 6.55 31.6 -

Culture and measure conditions are the same as Table 3.
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Fig. 6. Effect of various nitrogen sources on the mycelial growth
of Agrocybe cylindrecea. Each nitrogen source was added to
Niederpruem's medium containing no asparagine. The concent-
ration of nitrogen sources was 0.03% as a nitrogen atom. Each
culture was at 25T for 10 days.
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Fig. 7. Effect of diffrent concentrations of inorganic macro elements
on the mycelial growth of Agrocebe cylindracea. Each cullure was
at 25°C for 10 days.

C: CaCl;*2H:0, M: MgS0,-7H.0, K : K:HPO,
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Table 5. Effect of diffrent concentrations of inorganic macro elements on the mycelial

growth and fruit body formation of Agrocybe cylindracea.

Macro element

pH

Mycelial
Concentration Initial Final growth Fruit body formation
(%) (mm)
CaCl.-2H,0
0.01 592 7.53 56.5 +
0.05 6.03 7.70 56.3 +
MgSO0,-7H.0
0.05 6.40 7.62 56.0 +
0.1 6.09 7.60 57.5 +
0.3 5.98 7.67 58.6 -
KH:PO,
0.05 5.73 6.72 56.8 +
0.1 5.54 6.51 58.2 +
0.3 5.38 6.26 60.1 +
Control* 5.82 7.36 54.1 -

Culture and measure conditions are the same as Table 3.

*MY medium
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Fig. 8. Effect of trace elements on the mycelial growth of Agrocybe
cylindracea which was tested by removing each of the clements
from the basal medium. Each culture was at 25T for 10 days.

* Control : basal medium (CY-1 medium plus all trace elements)

Table 6. Effect of trace elements on the mycelial growth and fruit body formation

of Agrocybe cylindracea.

Trace element

pH

al

_ Myceli Fruit body

Conz:rzgt/xiz;tion Initial Final g(r:l:':;;h formation
Zn?* 0.3 5.50 6.56 37.9 +
Fez™ 0.15 561 6.53 37.2 +
Mn2z* Q.1 5.54 6.48 37.3 +
Cu2* 0.1 5.53 6.44 38.1 +
Control 5.57 6.44 38.1 +

Culture and measure condition are the same as Table 3. Control is the same as Fig. 8.
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Fig. 9. Effect of various vitamins on the mycelial growth of Agrocybe
cylindracea which was tested by removing each of the vitamins
from Niedrepruem's medium. Each culture was at 25C for 10 days.

Control : removing of vitamin from Niederpruem’s medium.
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Table 7. Biochemical characteristics of Agrocybe cylindracec.

Character Reaction Character Reaction
Catechol +* Starch +
Peroxidase + Vanillin +
Gum guaiac + Gelatine +
Lactophenole - Lecithin -
Tyrosin + Tributyrin -
Cinchonidine - Milk +
Esterase - CMC +
Ferulic acid + Ligninesulfonic acid —
Rutin +

* Sign of + shows positive reaction and — shows negative.
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Table 8. Relation among laccase, tyrosinase and Bavendamm’s reaction.

a-Naphtol p-Gresol 0.5% Gallic acid 0.5% Tannic acid
Reaction Growth Reaction Growth Reaction Growth Reaction Growth
(mm) (mm) (mm) {mm)
+-* 58.6** o 27.5 + 66.0 + 70.7

* Sign of + shows positive reaction and * shows that reaction is trace, and — shows
negative reaction.
** Mycelial growth shows the diameter of colony(imm).
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Fig. 10. Mycelial growth of Agrocybe cylindracea in the sawdust-
rice bran medium with different moisture contents at 25C for 11
and 23 days. The moisture content was measured after autclaving.
— @ —: after 11 days, —O—: after 23 days
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Fig. 11. Effect of rice bran on the mycelial growth of Agrocybe
cylindacea. The rice bran was added to the sawdust medium. The
moisture content was 65%. Each culture was at 25C for 10 days.
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Table 9. Influence of light on the mycelial growth and fruit body formation.

Mycelial growth

Culture condition Fruit body formation

(mm)
Light 46.6 +*
Dark 65.1 -

* Sign of + shows fruit body formation and — shows no fruiting.
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#10. FEFE & GEOMRF

Table 10. Relation between fruit body formation and change of temperature.

Fruit body formation

Temperature
Days after change of temperature

()

2 11
15 —* + + **
20 + + + +
22 + + + +
24 * + +
26 - +

* Sign of + shows fruit body formation, = shows primordium formation and — shows

no change.

** Number of + shows degree of fruit body formation.
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Table 11. Effect of addition of rice bran to sawdust medium on productivity

of fruit body in Agrocybe cylindracea.

Culture medium Moisture Medium weight ‘ -
Sugi sawdust : rice bran content per bottle alzni-t!oi?:; (fresh ‘leeld/b ttle)
(v/v) . (%) (8/800ml) ¢ - B/Dote
'10 01 70.6 480 5.54 30
10: 2 70.0 510 6.02 59

10:3 65.6 560 6.15 67
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Table 12. Effect of addition of rice bran plus nutriments to sawdust medium on

productivity of fruit body in Agrocybe cylindracea.

; Moistur Medium weight Yield
Culture medium ¢ eaim wels pH after  (fresh w. g/bottle)
content per bottle Time
Sawdust®: Rice bran: Nutriment** . autoclave
(v/v/v) (%) (g/SODml) 1 2
10 1 1(S) 68.1 560 4.62 75 72
10 1 1(C) 54.2 480 5.68 73
10 1 1(T) 58.7 510 5.47 81 72
10 1 1(Z) 59.2 520 5.51 0
10 2 0 60.3 510 5.88 69

* Sawdust is mixtured of Buna, Keyaki and Mizuki.

** Each nutriment is as follows. S : Sangrein C, C: Cornbran, T : Tairon 100,Z : Zosan
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Table 13. Utilization of peanut shell for the cultivation of Agrocybe cylindracea.

Culture medium Medium weight Yield
Peanut shell: Rice bran: Sugi sawdust per bottle .
(v/v/v) (g/bottle) {fresh w. g/bottle)

10 1 500 75
10 2 550 96
10 : 1 : 6 600 58
10 : 2 : 6 580 91

1 : 10 620 56

2 10 620 99
10 2 10 620 81
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Table 14. Composition of fruit body of Agrocybe cylindracea.

Component Sample
{(per 100g of fresh sample) Pileus Stem
Water content (%) 91.36 92.03
Crude protein (g) 3.52 2.20
Crude fat (g) 0.18 0.08
Carbohydrate (g)
Sugar 3.26 4.07
Crude fibre 0.66 0.84
Ash (g) 0.99 0.78
Mineral (mg)
Ca 0.7 0.7
Na 0.8 1.4
K 445.8 369.0
P 145.2 78.1
Fe 1.1 0.7
Vitamin
Carotene (1.U.) 0 0
Bl (mg) 0.09 0.06
B2 (mg) 0.02 0.01
C (mg) 0 0

I (ug) 9.5 5.6
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Summary

With a view to obtaining fundamental data on the artificial cultivation of Agrocybe cylindracea (Fr.)
Maire, some characteristics on the mycelial growth and fruit body formation were investigated. In
addition to an attempt was made to investigate the cultivation characteristics of this fungus, and
general, inorganic components and vitamins of cultivated fruit body were analyzed. From these re-
sults, possibility of the artificial cultivation of A. c¢ylindracea was examined. The results obtained
were as follows:

(1) The good and optimum temperatures for the mycelial growth were 20 ~ 30°C and about 27°C,
respectively.

(2) The mycelia of this fungus was viable at 40°C above 7 days, whereas it did not revived at 45°C
for 15 hrs and at 50°C for 5 hrs.

(3) The good and optimum initial pH for the mycelial growth were slightly acidic to neutral and ab-
out 6.5.

(4) The mycelial growth on various media was good. In particular, MY medium was found to be the
best. The fruit body was formed on various media, but the fruit body formation on MEA medium was
undesirable, morover the fruiting was required for a long period.

(5) The mycelial growth as dry weight reached a maximum after about 3 weeks incubation, at
which the time primordia initials arose on the mycelial colony. The pH of liquid medium increased
slightly on the 2 weeks and thereafter, the pH was reduced to 7.1-7.5.

(6) Among various carbon sources tested, soluble starch was utilized most effectively for the myce-
lial growth, followed by maltose, saccharose and glucose. However, maltose, fructose and xylose were
a good carbon sources for the fruit body formation.

(7) With nitrogen sources, organic and inorganic nitrogen sources were utilized for the mycelial
growth, but ammonium and organic nitrogen were a suitable for the fruit body formation.

(8) K was not promoted for the mycelial growth and fruit body formation. The optimum concentra-
tions of Mgﬁ for the mycelial growth and fruit body formation were 0.1 % and more over, respec-
tively. Ca;“ was promoted for the mycelial growth, but added concentration for the fruit body forma-
tion was unknown. Feﬁ and Cu"+ were remarkably promoted for the mycelial growth. However when
Zn'" was added to the medium, the mycelial growth was not promoted.

{9) Pyridoxin and inositol were promoted for the mycelial growth, but biotin was not required for
the mycelial growth. It was found that thiamine is not remarkably promoted for the mycelial growth.

(10 A rot type of A. cylindracea seemed to be a white rot fungus.

(1)  Among various biochmical tesed. lactophenole, cinchonidine, esterase, lecithinase, lipase and lig-
nin reaction were negative.

(12 The suitable moisture content of the sawdust-rice bran medium for the mycelial growth was ab-

out 70%.
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(13 The mycelial growth was best when about 20% rice bran was added to the sawdust substrate.
However, an addition of rice bran to sawdust medium promated the fruit body formation, the larger
the amount of rice bran added, the higher the effect observed.

(14 Light was required to the fruit body formation process, but the mycelial growth was retarded
considerable by the irradiation of light.

(18  The optimum temperature for the fruit body formation was 20~22°C.

(18 The effect of nutriments on the market on the vield of the fruit body was recognized a few,

(17 Peanut shell was considered as good as sawdust for the cultivation of A. eylindracea.

(18 The crude protein, crude fat, ash, K, P, Fe and vitamins were contained more in the pileus than
in the stem. However, no special characteristics were recognized,

(19 These results indicated that A. cylindracea is able to the artificial cultivation.
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