Journal of Life Science 2004, Vol. 14. No. 1. 126~130

©JLs

S2HA DA Hi2o] ket A7
AN - REA - 015 - BUS

FAdsta get3sts
Received October 11, 2003 /Accepted December 20, 2003

A study on the Mycelial Growth of Morchella esculenta. Sung-Euy Shin*, Wol-Suk Cha, Dong-Byung
Lee and Ji-Lu Ding. Department of Chemical Engineering, Chosun University, Gwang-Ju 501-759, Korea -
This study was carred out to get the basic conditions for the mycelial growth of Morchella esculenta
in shaking flask culture. The optimal temperature and initial pH of mycelial growth of Morchella
esculenta were 25+17C and 6.5, respectively. The optimal medium was BG medium. Among the carbon
sources tested, fructose was favorable for the mycelial growth and optimal fructose concentration was
5.0% (w/v). As nitrogen sources, peptone and NHyCl appeared to be favorable and optimal concen-

tration was 4.0% [(w/v), ratio of 1:1].
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B ApoM dAyetuzt she FH WA (Morchella esculenta)
FaHog AFE FoA Apdd ol Ascomycotina),
A & (Morchellaceae), ¥ K ™A (Morchella)ol] 43}
lgWAoR A AAHeE BEsE wloln[l,
yetoll A ko] MART Y7t Hiol 31
nto 2 ol3le] mA7}Se] AFFS wholghg Bul o}
Agog 014&51 mAlolgta Bt gIvH18]. ¢
Yt A o FEHAC &g A Ay o] B AA
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Mianyang Edible Fungi Research Institute (Sichuan Prov-
ince, China)oA T U8t A}431%0.H, potato dextrose
agar (PDA)H) A oj| A 25°C, 8Y 7} w43t & 4T oA BES}
AL, 4Feieh A wjFstHA APl ARt

= Morchella esculentaZ Sichuan

yze

PDAG Fuj R A A&3 FAHAE A% 5 mme] cork
borer2 A% 3 FAME A 37)% 100 mL PDB (potato dex-
trose broth)s] A& Y& 300 mL 4@ EZ A3 HAESA
t} 25T, 100 rpmo 2 7Y 7t v 3 o, WS g TAY



2 3025 AN A £ g TP AHEIAL,
o Agvit A zo] st A&tk

HH k=2

TERUAY FAS M L HF 2xE
95l PDAMIAE ZA)St 121 oA 1587
I petri disho] 20 mL& £F3slo] 23 03, 42 UL 4%
3 20, 25,30, 35T 9 2% ¥92 249 g7 7¢
HojFEtEA TAY] AR ARE 3F E o2 2AEY T

A S0 7HE 22 AHRAE APy st Table
19 A" 6F9 WS 300 mL AztEgt A=) zhz} 100
mL¥ B33 & 1217, 1587 1% 473 8, clean
bencho| A F#2 02 wA3st @ HETLE 5% (v/v) HEs}
o, 25+1T 2 100 rpmo. 2 7Y7+ A ehe) ¥} o).

A A 3 7] pHE AR Y8td 434 3
2} 2| (BG)E 300mL 2}ztZ et~ F el 100 mLY EF380o] 1
N HCl# NaOHZ %7] pH ¥ 9 £ 40, 45,50, 55, 6.0, 65,
70,75 183 8002 ZElsle] 243 te, 121CHA 15
B2 19t ARste Badoer #AsEH HEUL 5%
(v/v) HE3e] 25417, 100 rpmO.Z 797+ A ehulok &4dch

ZA}3}7)
1qEFs}

Eag MY 3 HEYSE

HAMA o] FAPORA glucosed] 7F9 FHE 27
1% (w/v)¥ #H7lstz wj=)¢] pHE 652 243§ thg 300
mL 4ztEekA0] 100 mLA BFste] 121 T A 1583
2AFE F AFLE 5% (v/v)E FF8S 25+1°C, 100
pmo 2 7Yz Ak stgdm, AEE gidey x5 E
0~10% (w/v)74# 2este] gragd g 482737 2o
WHo g sty

RES VTR R B3

HHu) Ao AL QO FA yeast extract 9 5% A4
< Y BT B50E 474 F AL @] 1% (w/v)7h _q
A A7bstn WAe] pHE 652 2HF S 300 mL 42HS
2230 100 mLY EF3ha] 121CAM 1583 ngdd §
HE 4L 5% (v/v)2 HAE3e] 25+17C, 100 rppmo.2 793}
A i, AL HY A49& 1:19 vg2 F4
A FEE 0~5% (w/v)7hA 2ejate] Aa9 A APz

Tabale 1. Composition of media used in this study
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o A3474 %% St THY]. AAEFAM Y HETAFL
H gd-E 3,000 rpmo A 1583 H41E 25 X‘Xd% A

AE 2~33)o X A8 o2, 60T A 2447 A=x3},
desiccator] A o] & Wh7}A] WAt N2 F % =4

ksith
2o 3 nF

Y Y 2o

TRHAY FA WG HHLEE ALY Heto] Wi
LEE 2ot TA 4SS 2ANE B3 Fig 19149 2o
25CoA Aol 7 GBS, BTN FA A5
o] 7}% Azt oleld Ade =eHAY FA A5
HHezrt 25Toln, FFolwAe Eagis TS
HHerrt 30CeE RaufeldA #F7F & Aole YA
T ARG EE I WA TS 229 25~30
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Fig. 1. Effect of temperature on the mycelial growth of
Morchella esculenta in PDA.

Medium Composition (g/L)

PDB Potato Starch 4.0, Dextrose 20

YSB Yeast extract 4, Starch 10, MgSO, - 7H;O 1.5, KHPO, 1.0

MGB Malt extract 10, Glucose 10, MgSO, - 7H,O 1.5, KH,PO; 1.0

GPB Glucose 10, Peptone 2, MgSO; - 7H,O 1.0, KH.PO, 1.0

BG Beef extract 10, Glucose 10, MgSO; - 7H,O 1.5, KHoPO; 1.0

Czapek Sucrose 10, NaNO; 2, KH,PO; 1.0, MgSO, - 7H;0 1.5, KCl 0.5, FeSO, - 7TH20 0.01
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TR A FAS M FL HA wAE A
3lo] Table 1049} Zo] TAE 659 wjxE Zé*o%}@l
ZA 45E ZAE 23 BG AN 314 g/LE AY F
AH A5E YERE, 1 Lo 2 Czapek, PDBu) A
TOZ FAH AFo] FEstAcHTable 2).

X7| pHY| Het

THHA Y FAH S A3 pHE 213 A3 Fig 29
A Beukel Zo] pH 65614 356 g/L2 HUl #AERZS
Bgon, pH 6.0~708 90N B5 F58 FAYSS B
AARE pH 800 M= A Aol 7 Ax2d Aoz ¥
woh pH H9e #Ad ety debr “EEe 62~65
5], £ 40~45 4], 28 40 [9]o2 BuEow,
Wolprot[28]7} @Al 79 #4822 ZpH B9l o3l
pH 4.0-700|gt1 Bug Az thi zole AN A9
AR AEUE ¢ 5 AU

3y EAQ MY Y NS

7% BAago] FRHAY FAAK v ARE =

Table 2. Mycelial growth of Morchelln esculenta on different
media at 25T for 7days

Medium Mycelial dry weight (g/L)
PDB 276
YSB 235
MGB 126
GPB 0.75
BG 3.14
Czapek 293
4
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Fig. 2. Effect of initial pH on the mycelial growth of Morchella

esculents in BG medium at 25C for 7days.
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13t A3}b= Table 39219} o] Fiol it FH AT &

AL Holi &S ¢+ 3loH, *—]‘?_}ﬁ'%—?lfuctose
A7hol M FAY ol Mg dEEAT 2 3}%231_ su-
crose, starch7} 713 %353 Ho|ch e o] FAAL S0
nj X e gk #3§ X1 Hashimoto [5]‘3 o “elg oA
mannose$} starchol] A} TFAMY 0] %3 8cka 8193 Kawai
[12]50] 4o X (Tricholoma matsutake)2 soluble starch,
glucose7} @AM Aol Fzatdrtn st MAZFHFEE A
3 gads &S ¢ 5 At A gador dAud
fructose =& 5% (w/v) H7} A 670 g/LZ Hdl TAMA
$¢ ngin 5%eld A7 A TRl ASEE 2 % 9
Ath(Fig. 3).

o(o

Y A Mut 9 HFsE

Asgo] FEHA FAAS nAE FE ZAS 2
= Table 4914 B vhe} go] ERA AU peptonedt
G yote) A2¢Q NHCIE E§3le 3718t9-g o 6.91
g/LE Hul FAH A{E BYon E§ F4U malt
extract9} A4te] AU NaNOs= #AM Ko 714 A
zatdth oy g Adte WAl FAM Agdle gRYotd

Table 3. Effect of various carbon sources on the mycelial
growth of Morchella esculenta

Carbon sources Mycelial dry weight (g/L)

Dextrin 2.1
Fructose 42
Glucose 3.0
Lactose 21
Maltose 2.8
Mannitol 25
Starch 31
Sucrose 33

Mycelial Dry Weight (g/L)
N

SN
SN

o

3
Fructose Concentration (%, w/v)

o

Fig. 3. Effect of fructose concentration on the mycelial growth
of Morchella esculenta



Table 4. Effect of various nitrogen sources on the mycelial
growth of Morchella esculenta

Nitrogen sources Mycelial dry weight (g/L)

Yeast extract 6.17
Malt extract 1.52
Peptone 4.18
Beef extract 543
Yeast extract +Malt extract 495
Yeast extract +Peptone 6.02
Yeast extract+ Beef extract 6.73
Malt extract + Peptone 473
Malt extract +Beef extract 3.02
Peptone +Beef extract 6.32
Yeast extract+NH,Cl 5.39
Yeast extract+NaNO, 6.21
Malt extract+NH,Cl 0.97
Malt extract+ NaNOsy 0.83
Peptone + NH,(Cl . 69
Peptone +NaNO; 6.67
Beef extract + NHl 4.52
Beef extract+NalNO; 325
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Fig. 4. Effect of Peptone and NH,Cl {ratio {w/w} of 1:1] on
the mycelial growth of Morchella esculentn
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R A Morchella esculenta) 3ta} g<do] FH
o2 A QA BRI Bt EA4A $2
oA Fru A A% AAHA 77t o] FAXA &
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