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The physiological characteristics of Pleurotus ferulae Lanzi
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ABSTRACT : This sudy was executed to decide the physiological characterigtics of Ferule mushroom. Four strains of
Ferule mushroom weretested to select a superior strain in its mycelial growth. The pertinent substrates, temperature and
pH ranges for the growth of selected strain were determined. And then, the wood rotting ability and type of the Ferule
mushroom were determined. The superior strain F-2 among four strains was selected, on the bass of its vegetative
mycelial growth and density on agar media. Mycdial growth of F-2 was the best on MYPA among other tested synthetic
or semi-synthetic media. The temperaturerange for pertinent mycdial growth was about 25~34°C and best at 30°C. The
optimum pH range on MYPA was 5.0~6.0. The mycdial growth was mostly stimulated by soluble starch at cont. 1%
(w/w) and secondly, maltose among several carabon sour ces and by mixed solution of YE(0.25%) and M E(0.25%) but not
by ME alone. Cdl thining and eroson of Pinusrigida wood by the mycelia of Ferule mushroom wer e found only on afew
cdl but largely at wood block tet, indicating that the softwood rotting ability of Ferule mushroom mycelia was not so
good. The result of polarized light microscopy appeared that cellulose of some tracheides showing the S3 layer lost
brifringence was degraded by Ferule mushroom. But only part of cdlulose of P. rigida wood was degraded by Ferule
mushroom, because most of wood cells continued to showing briefingence. A largely degraded ray parenchyma and
longitudinal parenchyma cell and partly thinning and erosion of har dwood(Quercus serrata) cell wasfound and it indicates
that therotting ability of Ferule mushroom mycelia on hardwood was higher than on softwood. It could be concluded that
the difference in the wood rot by Ferule mushroom between the hardwood and softwood was made by the difference of
chemical congtitutions between them, especially in the contents and the types of lignin. Ferule mushroom was considered
aswhiterotter asaresult of bavendam test, although mor e resear ch should berequired.
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Table 1. Composition of various synthetic and semi-synthetic media tested

. Medium?®
Nutrition reagent
MCM MY PA PDA ME YM YMPG YMG
Fresh Potato 200.0
K,HPO, 1.0
K,HPO, 0.46 2.0
MgSO, - 7H.0 0.5 1.0
Glucose 20.0 10.0 10.0 4.0
Maltose
Dextrose 20.0
Thiamine HCI 1.0
DL-Asparagine 1.0
Peptone 2.0 1.0 5.0 5.0 2.0
Malt extract 30.0 20.0 3.0 10.0 10.0
Y east extract 2.0 2.0 3.0 2.0 4.0
Agar 20.0 20.0 20.0 20.0 20.0 20.0 15.0

9 MCM: mushroom complete media, MY PA: malt-yest-peptone agar, PDA: potato dextrose agar, ME: malt extract agar, YM: yeast-
malt agar, Y MPG: yeast- malt-peptone-glucose agar, Y MG: yeast-malt-glucose agar.
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Table 2. Mycelial growth of various Pleurotus ferulae strains on PDA media

Strain of )
ferule mushroom E-1 F-2 F-3 F-4
Growth characteristic
Mycelial growth?(mm/10day) 23+39 69+3.9 68+3.9 22+3.9
Mycelia density3) +++ +++ ++ +++

Y Four strains of Ferule mushroom was collected, subcultured and named as F-1, F-2, F-3 and F-4.
2 Mycelial growth was checked 10 days after inoculation and expressed as average and standard deviation.
3 Mycelial density was examined with naked eyes and expressed as + (thin), ++ (moderate) and +++ (compact).

Table 3. Mycelia growth of various Ferule mushroom strains on different sawdust substrates

Strain of

Ferule mushroomv E1 F-2 F3 F.4
Sawdust Substrate?
Populus alba 38 68 63 47
Carpinus laxiflora 52 59 68 76
Platanus occidentalis 28 60 60 36
Liriodendron tulipifera 52 86 84 72
Quercus serrata 35 64 62 49

 Refer to Footnote of Table 2.
2 Different species of sawdust substrates (10~ 20 mesh) were mixed with rice bran (20%, w/w) and tap water was added to keep the
moisture content at 65%(w/v).

712l A

ohslwAlate] FAPIS 7bg B 71 RuIA S ket 65 A A

7) $i8to] E 13 L 75 FAMAF o) §3tof ALY / \
Y UEE Ao, T Ade % 49 Pk 85

BAEE 7£2] WX MYPASIA] 84.0+ 2.4 (mm/10day) 6.6 \

2 7b4 WA AFs o FALE Ee gtk i ® / \

35
25 26.7

o] MEH] ] o] A= MYPABIA| ¢} AL 7} 15619 o
U AAPEE WA= B2 ZfolE Hlth I fdk

MCM, YMPGOIA & wtARE S gk o) AP E7) st
ko, YM, YMG, PDACNA &= HAMI S =7 =510 +F
APA S BEgh sl o] A3 o7 opgiAlatel Ageh §F 15 20 o5 0 s
A= MYPARIA Y-S & 4= QldTh

Mycelial growth (mm/10days)

20

Temperature (C)

L% 9 pHYE FAH|FE] EA Fig. 1. Effect of cultural temperature on the mycelia growth
TAPY | Agst HAees HEs A9 19 139 of Ferule mushroom (F-2) on malt-yeast-peptone-
Aok S5 20Colke}l 30T el #AHY o] agar(MY PA) medium.

Table 4. Mycelial growth of Ferule mushroom (F-2) on various synthetic and semi-synthetic media

Media®
Growth MCM MY PA PDA ME YM YMPG YMG
Characteristic?
Mycelial growth(mm/10day) 81.2+1.3 84.0*t24 647+39 840t22 615+02 803+14 742+19
Mycelial density + +++ ++ ++ +++ ++ ++

1) Refer to Table 1.
2) Refer to the footnotes of Table 2.
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Table 5. Effect of initial pH on the mycelial growthl) of
Pleurotus ferulae

Mycelia growth

Initial pH Mycelia Density

(mm/7days)
4.0 488 = 2.8 ++
5.0 632 £ 1.2 +++
6.0 64.0 £ 3.1 +++
7.0 60.8 £ 2.6 ++
8.0 50.8 £ 1.8 +

Y Refer to the footnotes of Table 2.

;]a oJorg Mut
o] AP mA = G
MYPAHHX] o ¥ago] 1% (w/w) 7 AA A8k 79
R AL T, A MRS AR A 63}
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Table 6. Effect of carbon sources on the mycelial growth® of
Pleurotus ferulae

Mycelia growth

Carbon source? (mm/ 7days) Mycelia density
Control 54625 ++
Glucose 548*1.2 ++
Xylose 52.9*2.2 +
Maltose 61.0£1.3 +++
Lactose 53.0+28 ++
Fructose 57.5+0.2 ++

Mannitol 54.2+0.9 ++

Soluble Starch 63.1£0.8 +++

A18ks] 7] 2(2) 2004

<l soluble starch® 371t nj#| oA 7Tt
3. 1mm= -EL}\]_Ag;g-o] 7};&1— uula—o u;] _‘TILA]_ 9T s 7}
FS AT 1 U3 2 2= maltose’} 43 0,
582l xyloseol|l Al dAREA W W=7} 71 A

B o 22
0 Z‘% OO

S
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67
65 /,5-64-2_\
63 T

F 40.0 H
o 76.8 | \
N
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55

Mycelial growth (mm/7days)

0 0.5 1 3 5 7
Concentration (%, w/w)

Fig 2. Effect of soluble starch concentration on the mycelial
growth of Pleurotus ferulae.
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3% (w/w) & LoAA 71 £ o 7% s oAM= dAMY
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7k S S ol FEFE 719 T4 Fskilth
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FAMIRE F 0~2.0%w/w) 2l =2 HiAE A8}
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Table 7. Effect of nitrogen sources on the mycelial growth
of Pleurotus ferulae

Mycelia growth

Nitrogen source Mycelia density

Y Refer to the footnotes of Table 2.
2 Each carbon sources (1%, w/w) was added into MY PA.

(mm/ 7days)
None 54625 T+
Y east extract 55.7*t2.1 +++
Malt extract 33.2*16 +
et extract + 67.8+1.9 it
Peptone 40.6=25 ++




QEEPEEEEEES %

: 4
55 ‘I’I{
/ N

50 a2
45 F 1473
40

/,/

35

% 331 . . . . .
0

0.25 0.5 0.75 1 2

w

Mycelial growth (mm/7days)

Concentration (%, w/w)

Fig. 3. Effect of malt and yeast extract [1:1(w/w)] on the
mycelia growth of Pleurotus ferulae.
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Fig. 4. Distribution of Pleurotus ferulae mycelia on wood
cells of Pinus rigida. Mycelial distribution of P.
ferulae in longitudinal resin cana (arrow head) and
ray parenchyma cells (arrow) could be shown.

Fig. 5. P. rigida wood cell wall degrading by P. ferulae. Cell
wall thinning (arrow head) and erosion (arrow) could
be shown.

Fig. 6. Briefingence of P. rigida cell wall with poIanzed
light microscopy. Only part of tracheides could be
shown lost brifringence but not most of wood cells.
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Fig. 7. Mycelia movation of P. ferulae thorugh hole (arrow Fig. 10. Largely degradation of Quercus serrata sap wood
head) and cell pits (arrow). cell by P. ferulae.

Fig. 8. Mycelia distribution of P. ferulae in P. rigida cells. Fig. 11. Mycelial movement of P. ferulae directly through
Much mycelial distribution could be shown in ray cell wall of Q. serrata.
parenchyma cell (arrow head) but not in ray tracheid
(arrow).

Fig. 9. Ray parenchyma cell degradation of P. rigida by P. Fig. 12. Cell erosion (arrow head) and cell wall thinning
ferulae. Severe degradation of ray parenchyma cell (arrow) of Q. serrata by myceliaof P. ferulae.

(arrow head) but little degradation of ray tracheid cell
(arrow) of P. rigida.
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Fig. 13. Partly cell erosion (arrow head) and largely cell wall
thinning (arrow) of Q. serrata by mycelia of P.
ferulae (SEM).

Fig. 14. Partly erosion of ray parencyma cell of Q. serrata
by P. ferulae (SEM).

2 5 AA F3AIFIA
= % I Sl= ﬂi”—*. e E4
2= A ;L%‘:]'. A5Al= FGgAll vls) &l
Wy, glod oFo] A& Ert ol g} g
99 FAAE AT FAFAY guaiacyl BN 71
pRRRS H% syringyl EFl.=2 o] 9171

1}. Bavendam Test

g5 g 7] E =] 20ml tannic acidE 0.001~1%
= A F FATS HAEs] okmAte] F 554
= gotsiiltt.

Bavendam testE &3t oFHAH S FAMILEE X
AFgE A3}, tannic acid®] o] WoldSS AR ]
o SskA Rl & 2pol= HolA| kdth(Fig. 15.). B3
tannic acid 1%7} &&= wjA] oA TAF A 527}
Za o 2 Wttt ofMAIAe] A9, tannic acid®] &

o] Woldas Ao o YEst Ao e

™, tannic acid 1%7}F $H-F-€ #iA oA A7 *@72}?} T
A7F Ao g Wit o] Aol ofm Al WA
BL4e Ao g JFEE Qo)

Fig. 15. Mycelia growth of Ferule mushroom on agar media
and formation of brown pigmentation.
Tannic acid contents
a(0.001%, wiw)
b (0.01%, w/w)
¢ (0.1%, wiw)
d (1%, wiw)

N
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