Journal of Mushroom Science and Production
Copyright © 2009 by The Korean Society of Mushroom Science

Vol.7,No 1, p27-36 March 2009
Printed in S. KOREA

ORIt (Pleurotus ferulae)2| TAHI S

ols3|, P&, 58" 2R, A[xHM'

Fa) S A S

s

R A

Mycelial Culture Characteristics of Pleurotus ferulae Strains
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ABSTRACT : Pleurotus ferulae is an edible mushroom found on a medicinal plant, Ferula assa-foetida, in
centeral China. This study was carried out to investigate the cultural characteristics of P. ferulae strains.
Characteristics of mycelial growth were investigated for 5 strains of P. ferulae. All the 5 strains showed the best
mycelial growth at 25°C and their growth rate was very low at 35C. The colony diameter reached to 45~72 mm
after 7 days at 25°C. Malt extract agar medium was the best for mycelial growth of the species both in hyphal
length and density. Mycelial growth was not affected by various pH from 6.0 to 8.0. An optimal carbon source
was arabinose and an optimal nitrogen one was arginine. And an effective substrate for the mycelial growth was

8 to 2 mixture of oak sawdust and cottonseed meal.
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(1) W)l w2 k] S 9 AL AR
WA e abe] 4 FEEE Febu] ¢)ste],

Pleurotus ferulae 57\ ¥ P—1 ~ P—5)& 7141l HAlF
AL Al Fel] AREA O 2 AFE-E]i= CDA (Czapek dox agar),
MCM (mushroom complate medium), MEA (malt extract
agar), MMM (mushroom minimum medium), PDA (patato
dextrose agar), YM (yeast malt agar) 5 652 vjX| & o] &
SFATH(Table 1). ZF2Fe] WAl & A8k 121°C, 1.27]%4l)
A 2037 Hargk 5 S-wlE QkellA Bt @ 87mm |
Eg] ZHo|Ed &3t k3] 48 & A7 5 mme] F
AAF7E ol g3te] M=t wiA] Sl AEskelct. 7t
Z} GRHEA tARE AE S A= 2521 CE 243 v ]
of| Al 73 vl eFatATh wARS] SR 1] - wE
7 ol SHsto] HatgkE Tl AP EE Sk
= gl

Table 1. Composition of culture media for incubation of Pleurotus ferulae

Nutrition reagents

Medium and composition (g/1.)

MEA” CDA MCM MMM YM PDA
Agar 20.0 20.0 20.0 20.0 20.0
Dextrose 20.0 20.0 10.0
Sucrose 30.0
Malt extract 20.0 3.0
Yeast extract 2.0 3.0
Peptone 5.0 2.0 5.0
K,HPO, 1.0 1.0 1.0
KH,PO, 0.46 0.46
KCl 0.5
MgSO, - 7TH,0 0.5 0.5 0.5
FeSO, - 7TH,O 0.01
NaNO, 3.0
DL—Asparagine 2.0
Thiamin—HCI 120 ug
PDA 39.0
D-W 1L 1L 1L 1L 1L 1L

#* MEA (malt extract agar), CDA (Czapek dox agar), MCM (mushroom complate medium),
MMM (mushroom minimum medium), YM (yeast malt agar), PDA (potato dextrose agar).

(2) L5 whE Ao A7

wj < Ieoll mhE AR AEEES okry] flske, 4
FfA & A MEARIAIE AHS-8Et) 242} 6REE4) 4
Foh ax]= 101 CHE 356+1C 744 5C 7HF o= =4
gt t7]ol A weFetadth(Table 2). AHE-SF w9} TtAMY
& S sholl Z1Ew A vt A Fdsiit

(3) pHel| wp& -Ake] A7

Hj ] 2] pHel| W3 A S EE ot y] 9)3to], 4
oA 2 Ak MEAWIAE ARkl wix& 24
. ¢kEA2] phosphate buffer (KH2PO4, K2HPO4) &} 1N
HCI# IN NaOHE AHg-ste] v €] pHE 4.0£0.1, 5.0+
0.1, 6.0£0.1, 7.0%+0.1, 8.0+0.1% =43 & "yt
(Table 2). &3t v x)+= 25+ 1°CollA] vjeksld a, A3
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(4) Bha=4ol| whE FALe] A

ehale] mE ALY SRS Golry] flste], 7t
B9 0 2 vhakEel grabinose, ©)95¢1 maltose, TFE-
9 starch 3% AEl3}o] 7] 2 el %) (Table 3) o4 §A2
glucoseE arabinose, maltose, starchE =3 (20g) . & 1.
Alsto] AHGSHGITE B A A HE 747 69k A F st

MR 25+ 1Coll A Blegshel ond, vlek T At
73 018 Sste] BiEahE T5cH(Table 2).

(5) A=Yl W FA}e] A

Aol - 7AY] AFEEE Lol y] $ste] Hk
Aoz §7)HA AL arginine, lysine, valine 35S
713 vl %] (Table 3) o] 224l arginine, lysine, valines ‘&
ZF(2g) 02 WA 3o vljoFsta gAY A-S S48

Table 2. Treatments of Temperature, pH, carbon source and amino acid sources.

Treatment Level
Temperature (C) 10 15 20 25 30 35
pH 4.0 5.0 6.0 7.0 8.0
Carbon source glucose arabinose maltose starch
Amino acid source asparagine arginine lysine valine
Table 3. Composition of DBM(defined basic medium)
Chemicals Amounts
Glucose 20g
Asparagine 2g
KH,PO, lg
MgSO,-7H,0 05¢g
Ferrous citrate 5mg
ZnS0O,-7H,0 4.4 mg
MnSO,-4H,0 5 mg
CaCl,"2H,0 55.5 mg
Vitamin B, 10 mg
Nicotinic acid 10g
Agar 20g
D.W. 1L

(6) 7)Aol whE ko] A

Pleurotus ferulae 7 & P—4, P—5 #5% o= A
st} 7] dof| mE A AFEEE AT FAES]
Eke M (0ak), o}FFA o} (black locust), 2 (pine
tree), 2|4 (Douglas—fir) 453} z}zFe] HHk-s 2594 =3t
st FHkel H7HAI 25 717 (rice bran), AFES A (beet
pulp), 23] (cottonseed meal) & AH&-5F3 ). FA 79} &
7HAIZ 8: 2(volivol) &) &2 E38t & s8-8 65+11%
2 2% T APA (e 30x200mm) el dAHE T2 3
Ak o] AETHE 251 T 25 wlg7]elA 284 <t
ksl & AL S ARSI T

V. 23 DA

(1) iR o) & FAF BAAESE Y FAHE

6 712 ¥iA] % malt extract”} 20.0 g/L 37} MEA (malt
extract agar) HjA| oA o}WMA 57 5 (P—-1~P-5) &
T 7P wikE AR S S AL, T O malt extract7}
3.0 g/L A7F8 YM(yeast malt agar) HjA]ollA AJ4o] =
¥t SR malt extractE WA 22 CDA (Czapek dox
agar) WA | A= fAPE o] A 23kl thH(Table 4).

o] A Az = uwf oA L] AF B oll= 3t e
2 9 A9 malt extract(d 5, 1998) 7} B2 IS
n| X Ao % Az o] 9f e Ay= 31(2002) 2] A9
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o A= malt extractE 30 g/LE 2o malt yeast peptone
agar W x[ol|A] o} Al AREAo] ZHE EqkThaL %] A 5f
il Qlth P—1, P-4 183 P-5 #59 #A A 55
YM HjA] e 2 g5 gh Aot} AP e A &
=9} o] 571 w5 EF MEA, YM wjA]ollA 58kl a1,
CDA iAol A AL W=7k 71 =363l © B % (Table 5)
malt extract®] H7}7}F AR 2G-S S7HAIZ]1 AL 1A

F=uAlekel A 7(1) 2009

UEE o= ZAo% A7kt gk Choi et al (2005) 9]
ATA e W=, oA AR 2] vl foli= o] AE F
F5(0.8%) 7 ZEHE(1.0%) 0] 71 Agst dadoly,
AT 952 g/, & T 4.09 g8 4S5 vk &4
o} o] 52 B o] WAl ] AT} o] o kel 7
2 23 ¥7199%9 S K,HPO, 9 MgSO,.7H,00]2 1 3t
ATt

Table 4. Mycelial length growth of Pleurotus ferulae strains on various media (mm/7 day)

Medium Length growth
pP-1 P-2 P-3 P-4 P-5
CDA 28.7dz 14.6d 14.7d 34.3d 35.4d
MCM 55.2b 24.4c 24.2¢c 64.0b 57.1ab
MEA 68.1a 45.3a 46.2a 72.3a 63.5a
MMM 38.9¢ 18.8cd 18.9cd 39.5d 52.3bc
PDA 45.1c 25.6¢ 25.6bc 47.8c 44.6¢
YM 63.3a 33.6b 32.5b 69.4ab 61.6a

“The values with the same letter in the column are not significantly different by Duncan’ s Multiple Range Test (P<0.05). The abbreviations for

the media are same as shown in Table 1.

Table 5, Mycelial growth density of Pleurotus ferulae strains on various media (mm/7 day)

Growth density
Medium
pP-1 p-2 P-3 P-4 pP-5
CDA ++z + + + +
MCM ++++ +++ +++ +++ +++
MEA +++++ ++++ ++++ ++++ ++++
MMM +++ + ++ ++ +++
PDA +++ +++ ++++ +++ ++++
YM +++++ ++++ ++++ +4+++ ++++

“+:Poor ++:Thin +++:Sparse ++++:Compact +++++:Very compact The abbreviations for the media are the same as shown in Table 5.

(2) 2= W& FAF A

HjeF 5o e FAF AGEEoA = 5 o7 BT
23~25 CTH-TollA 71 wkgh}, SpA|WE P-3 5= 25 C
B} 30 Cold AR £ 57} vk} o2 7529} 2ol &
YeRAcHFigures 1- 5).

o] Alg A= wAF H& 571 25~30 TSl of-Elz]
(P. ostreatus) 4A4, 2003), Z=EFe]HAL (P. eryngii) (©]

5, 2003), AE=EFIWA (. cystidiosus) (4 %, 2003) &
iz o 7 g2 Avtolek gk 3)(2002) 7 7 (2004) ©]
oImALe] AL A H A2 27F 25~30 T ek Aeks
AAFE 21 5 (2007) & AR kel 30 CT7F Agsh,
bt visEtellA 409 Aol zwo)7h 7hsstar,
A el 12-15C7F 4l gstehar stk
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Fig . 1 Effect of temperature on the mycelial growth of P-1(P.ferulae) strain in malt extract agar (mm/7 day).
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Fig . 2 Effect of temperature on the mycelial growth of P-2(P.ferulae) strain in malt extract agar (mm/7 day).
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Fig . 3 Effect of temperature on the mycelial growth of P-3(P.ferulae) strain in malt extract agar (mm/7 day).
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Fig . 4 Effect of temperature on the mycelial growth of P-4(P.ferulae) strain in malt extract agar (mm/7 day).
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Fig . 5 Effect of temperature on the mycelial growth of P-5(P.ferulae) strain in malt extract agar (mm/7 day).
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Fig . 6 Effect of pH on the mycelial length growth of P-1(P.ferulae) strain in malt extract agar medium (mm/7 day).
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Fig . 7 Effect of pH on the mycelial length growth of P-2(P.ferulae) strain in malt extract agar medium (mm/7 day).
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Fig . 8 Effect of pH on the mycelial length growth of P-3(P.ferulae) strain in malt extract agar medium (mm/7 day).
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Fig . 9 Effect of pH on the mycelial length growth of P-4(P.ferulae) strain in malt extract agar medium (mm/7 day).
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Fig . 10 Effect of pH on the mycelial length growth of P-5(P.ferulae) strain in malt extract agar medium (mm/7 day).
(3) Bkl W2 AL A arabinose .U} maltoseoll X ¢tk &4 a1, 71 (2002)
ol wWhE A AL LS P33t Al9lekt o maltose 5.t starchel| A AR o] FE9kthar B arskglct.

F7<2! arabinoses AFE-$ 7971 ol F+2] maltostt Tk ek gol w2 A o] Z472ke] Ad oA thE diE B
el starchE AFEF-S o) B} FAREA] 10~50% H Ql AL T7ke] Aol A el Ao = AZbEt
=

SXTHTable 6). ZLevt 7 (2004) 2 oAl TARE S

Table 6. Mycelial growth of Pleurotus ferulae strains on different carbon sources in the defined basic medium’ (mm/7 day)

Length growth
Carbon
P-1 P-2 P-3 P-4 P-5
Glucose 20.6¢cz 24.2¢ 35.9b 32.4b 24.7c
Arabinose 35.9a 42.9a 56.9a 50.1a 43.9a
Maltose 30.7ab 31.0b 59.2a 36.8b 31.9b
Starch 23.9¢ 36.1ab 59.9a 38.6a 39.8ab

“The values with the same letter in the column are not significantly different by Duncan’ s Multiple Range Test (P<0.05). * Defined basic medium

refers to Table 7.

(4) Aol w2 A A o] FAMIE &5t YIS v A o ® Az T) SR u 7t

718 Aol wE wtAF B 57 T B ok (2004)- poly peptone ©] oFIHA FAY ol 23kt
71 (NH,) 7} 71 28 arginine S AFE-3F Bl 2| oA €53] & Aol B skl wiA| ol whE wtAFe] AR vlae]
Qkal, asparagine, lysine, valineS AR&-3F vl %] o] A HAFS A 53 2099 malt extractis £ &3S ERIA| T
& arginine A7} #iA o4 2] 50% w]wro]ATH(Table 7). peptones H]E3H & U] thakst A4l thst g3 o]

o] A WS wf obv|1=7] (NH2) & el whe} ofgiH Al 2 28

Table 7. Mycelial growth of Pleurotus ferulae strains on different amino acid sources in the defined basic medium” (mm/7 day)

) ) Length growth
Amino acid
P-1 P-2 P-3 P-4 P-5
Asparagine 20.6b 24.2b 35.9b 32.4b 24.7b
Arginine 55.8a 51.9a 68.4a 46.7a 55.2a
Lysine 22.9b 25.6b 24.1c 17.9¢cd 21.7b
Valine 25.3b 21.6b 35.6b 22.5¢ 25.6b

“The values with the same letter in the column are not significantly different by Duncan’ s Multiple Range Test (P<0.05). * Defined basic medium

refers to Table 7.
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(5) 718 & A A

B Aol ALE-3 55 P—49 P-5 75 FAR
(G, v, A, ook, 23w P Al (A
¥, HIEHX u)7h) & 8 28 Egst ujA| oA 287t vk
st A3 2 17 BT FARE US> EE> oA o}
AU o7 FAlEE WAIDHI EE >N} =0 of
AL 7o) ek gakel on, thE A dl wiste] e Fyka
WA S 283} vl A 7} 125 mm/28Y 2] dAF S Ko
71 &3tk Figures 11 — 12).
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Fig . 11 Effect of additives on the mycelial growth of P-4(P. ferulae) on natural sawdust media (mm/28 day).

PC: pine sawdust+cottonseed meal, PR: pine sawdust+rice bran, PB: pine sawdust+beet

pulp, BC: black locust sawdust+cottonseed meal, BR: black locust sawdust+rice bran, BB:b

lack locust sawdust+beet pulp, OC: oak sawdust+cottonseed meal, OR: oak sawdust+rice

bran, OB: oak sawdust+beet pulp, DC: Douglas-fir sawdust+cottonseed meal, DR:

Douglas-fir sawdust+rice bran, DB: Douglas-fir sawdust+beet pulp, MC: mixture sawdust”

+cottonseed meal, MR: mixture sawdust+rice bran, MB: mixture sawdust+beet pulp

mixture sawdust” : pine tree:black locust:oak: Douglas-fir=1:1:1:1.
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Fig . 12 Effect of additives on the mycelial growth of P-5(P. ferulae) on natural sawdust media (mm/28 day).
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