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ABSTRACT

This study was carried out to develop a useful method for adjustment to the pH of
substrate in bottle culture of Grifola frondosa. Four species of additives solution, which
were citric acid, malic acid, tartaric acid and succinic acid, were added at level of 0.5% to
3.0%(w/v) into substrate. The substrate pH addition of all four additive solutions were
showed suitable range 3.8 to 4.8 for mycelial growth of G frondosa after sterilization. The
supplementation of succinic acid and citric acid solutions at level of 0.5% were showed
shorter cultivation period than control(non—addition) and higher consistent yields than other
additives. Based on these results, we developed an benefit technique for higher production

of G frondosa with bottle cultivation.

Key words : bottle cultivation, Grifola frondosa, pH adjustable additives, yield
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1. =%

UMM A (Grifola frondosa)< RIFEHAE 880 HA I (Poyporaceae)oll &k HARTO.ZA
7l 3, SRR ] A ARt tht s dAlskE WA BARsgo R o
o, SoMAlol, frH, H1 Fol HaEo] Atk Hgh AAHALE AgolHA oflatgo] Hold 7)E
A WA oZ solxrg ol azke, HuetArE FolElAe B9 J)5Ade] HiEo] Ak
ol Yol A= 1990 ) e Aakt An7F 8] F7kskaL Qlof, AA| o], Wik, EaHAl
theo 2 9177} 9= wAlo|th

A Al thg o] Frkstar e TRl SAHAL A2 thEAle] B At
=93t gy (o] 5, 2005), A AdfolA XA matrix metalloproteinase—1 FEAH|EIH(A] 5,
2005), SAHAlY] nEE 2 axdadi(e] 5, 2007), AEHA 2Eg el dig QA FEE &
(o] 5, 2007), QA 2opFA FE2E9] P G 5, 2007) T 7Sl A3t AL
BHaEQloH, of el Al AFAANE &8alr] fet] 75 FEAE(C] T, 2007), &
EA A (o] &, 2007) 5 ATHEHIE UL

Ankr o s WAl FARA Ajtet pHe HESO] 7.0(4 &, 2003), =EfZHA 5.0~6.0(F
5, 1978), 2x=elelHA 6.0(% 5, 2000) 02 th-E- FAF-ToM FAo] $aithar degle

W, QA 2ol pH 4.0~-5.08A oRby RoA FAEe] $5E Aow nawg)
tHAl 5, 1998; A 5, 2007). Bk 2 A7 AL A A dagelrel A, wixe] o]
Sy F AR 1 2 9T T 2912 BHF At uiel phk QALY e 9
& A Ao vepdn(d 5, 2008). ey @A) wiAe) pE =Y 5 e AHI(ERILE,
Hal, S S el Qe ok pHE W 4 ot WhIsh W g 9 v
F AAolrk, meh 2 Aol QAL PAEE 913 1 pH UL ] 9ste]
®AES Fasg,

2. A5 %

7h AEd 2 AATH A

= Aol AREE e MAlATAY Akl i R QA (Grifola frondosa, GMGF44009)&
]%ﬂ—ri PDB(Potato Dextrose Broth) BJA|A] ZAIX7|HA HAZFE AEPoz AL
1%1_ DB(potato dextrose broth, Difco)BliA|oll A wjekst HEAS HA wix|o| HFato] <F
AZF ek }04 ARt Sod AAAE S5 100l 4t 15g, A% 200g, E7HF 50g,
KH2PO4 0.5g, MgS0O4 5g, 218 10mlE H7}ske] 18LUEA vkl Hol 121 Colq 2087

T 99 10 0l FES] oF 10208 W] AAEFOR AHelsr

;_‘
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L w1 pH 24 2 A=

LA AelE f1ek iR ZAe FARE FPTEHB0%) S AMEEISIaL o7 JgYos zn
Ao} W71 &S B 112 H7H20%)3 23S 60~65%2 24517 93 & FUFS AL
o], of7]ell pH AR AFH7HE 7, ARE T, SRS ol gdtal, ks =
A&l 0.5, 1, 1.5, 2, 397t HE®: v 243 7 2 LA iAo Hrlsideh aga
850cc B 500g% Zate], 121°Cel|A 9057k agkakt & 25Colalz Wzhate] AREd 254
3715 olgsle] WY 1omy HE3ISILh

T

wh o W AEEY 24}

e B ASSAS e g B ASEAL VIS s3I FERAPEA Fote] AA
ks, Tolda= gAPEe] R0l I ARdolM A wolEke] 70% ool )7k §4
ARe 7Rtew, eI A AeERE 2 WAe] TIRke ARSI, 9, AMIA)

AEFARE AAle] S0l BHA| A5 wdste] ZALBITHOERSE /M, 2006).

3. 2% R 1

= ARl ARE 7)RHAE R AR S (8110, viv)EAM ] pHE 6.1, &
ARFE 2.4, ONE 34% SAHST pH 224 2 ksl we MRS AHHAES
ol g3lo] ZAe AINE 1), 0.5%2] BE pHEZAA A2/} UZTpHZEA F22 7)o} AR
ol Fraiglon], agelME SR At P seieith ey, dwbA o s pHEEA
Whs=rt 255 AL AAlEE Ad3oldlon 53], Al A 1.0%01 8 AL
Aol o AH A
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1 pHEAA % WhsEe B PAAEARHAE) (39 mm)

2 E k()
(%) 8 15 22 29
0.5 40 60 78 97
1.0 26 48 74 90
TA 15 22 46 68 79
2.0 13 31 45 54
3.0 12 25 38 53
0.5 15 47 71 91
1.0 18 40 60 79
ALt 1.5 15 34 49 59
2.0 13 29 43 57
3.0 8 18 28 43
0.5 22 54 77 91
1.0 15 40 56 69
ALt 15 12 33 54 71
2.0 13 25 40 51
3.0 4 16 23 28
0.5 29 55 81 105
1.0 18 50 82 100
SHRE 1.5 18 42 65 89
2.0 15 31 50 63
3.0 16 39 56 66
th 36 49 64 70

I 2v W T pHEEA 9 A7kl we w9 pH ¥k vERlITE wiA &gl A7}
B E9 pH7t 7.80100%H], 7] pH 2HAE HA/HIEHERE &AA &9 AXASH, pHE
HAS A7FsEE 575 &9 pHe YolAle AEs HAFI d27(pHEEA FA2T)<]
AtA pHE 6.10]9104 At%ol= pH7} 5.302 F48H "ol o pHEEA A24+= 0.5%
FEoAE pH7b 4.8~5.0, 1%TEAME 4.2~44, 15%FTFANME 3.8~4.3, 2%FT=olAE
3.6~4.2, 3% TN 3.2~3.94 0|2 pHEAAY] H7lswrt #84E Edhix e pHE YolA
of 3 pHEAEA Al e diEzTobs ted iy 39 pHe| #2438 #Wels Holx] ¢igit)
¥ ol wheb thxte] pHi= 6.1004 4.8% AMAE] stopxl= W, pHEAA A= wjd7It
= & Wt gldich
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B AR FAAE A4 pHESI} AL Aol AW pi 4-5Hslel R
2 gelA (A %, 2007), & Aol BRG] AT pHE 7EoR RS, TS
0.5~3%, AEE 0.5~2%, T 0.5~1.5%, S84 0.5~3%2 7Fs dAHAe] 24 pH
DREES ERERIGESEPEL R )

¥ 2. pHEAA] 2 H7Fse] e pH He}

=] = nlloks Zl' o)
244 “?; T 1H5°] ( ;0) —
0.5 2.5 5.0 4.8 4.7 4.7 4.8 49 5.3 5.2
T 1 2.1 4.4 4.4 4.4 4.4 4.3 4.7 4.6 4.5
o 1.5 2.0 4.2 4.2 4.3 4.1 4.2 4.3 4.7 4.4
A} 2 2.0 3.9 4.1 4.1 3.9 3.9 4.1 4.2 4.1

3 2.0 3.6 4.3 3.9 3.7 3.7 4.0 4.1 4.0
0.5 2.9 4.8 4.7 4.6 4.7 4.7 4.9 5.4 4.8

A 1 2.3 4.2 4.3 4.3 4.3 4.2 4.9 0.0 5.1
o} 1.5 2.2 4.0 4.2 4.2 4.1 4.0 4.1 4.9 4.2
A} 2 2.2 3.8 4.0 4.0 3.9 3.8 3.9 4.2 4.1

3 2.1 3.5 3.8 3.7 3.6 3.6 3.7 3.7 3.6
0.5 2.9 4.7 4.6 4.7 4.5 4.5 4.7 4.9 4.7

- 1 2.3 4.2 4.3 4.3 4.2 4.2 4.2 4.4 4.2
A 1.5 2.1 3.8 4.2 4.0 3.9 3.8 4.0 4.1 3.9
A} 2 2.0 3.6 3.9 3.8 3.7 34 3.8 3.8 3.8
3 1.9 3.2 3.5 3.5 34 3.6 3.5 3.5 34

0.5 2.8 4.9 4.7 4.6 4.6 4.7 4.6 5.0 4.9

< 1 2.6 4.4 4.5 4.6 4.5 4.5 4.7 4.9 4.9
El 1.5 2.5 4.3 4.3 4.4 4.3 4.4 4.5 0.1 5.1
A} 2 2.5 4.2 4.4 4.3 4.2 4.2 4.4 4.4 0.1
3 24 3.9 4.1 4.1 4.2 4.0 4.1 4.3 4.1

= 7.8 6.1 5.3 5.3 0.3 5.3 5.3 5.1 4.8

pHEAA 9 H7Fse] w2 wol&S vehd A7 3), tlRTE Ho/jAde] 782 Yepdo
U, 0.5%2] A ARRE SEME Aol 6o dolrh AfAIE AT ey 1.0% ©’de] pH

ZAA AT BT wolsjaldoe] AAEAY Wol&o] dAA A HolA|= Aol o, 53| At
T A AR e] woloA] d/do] FEEAA YERTh ol BHUT soldd] wE) wol &L
M8 kst dol16Ue] thate] Holgo] 60%2 WHH 0.5% HAF gt 95%, 0.5% T
AF AFFE 92.5%, 0.5%2] T ALE HETE 80%= 7} eI
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3 3. pH 284 2 A7ksd] uhe wold (4] %)

- 1 12=( o]
2 Arhew gho]d( )
(%) 6 7 8 9 10 11 12 13 14 15 16
0.5 125 25 35 375 375 55 675 675 8 925 925
o 1.0 125 15 175 175 25 225 25 325 35 35
Sl 15 5 5 75 75 75 15 15
A
B 2.0 n]iko)
3.0 o]
0.5 5 325 45 45 475 525 60 70 725 80 80
A 1.0 15 15 175 20 225 30 40 40
Ul 1.5 n]ko]
A
= 2.0 ko]
3.0 ko]
0.5 15 3 3 50 55 575 60 65 725 80
=z 10 U]%O]
£
A 1.5 ] to]
A
= 2.0 ko]
3.0 ko]
0.5 10 3 3, 45 575 75 8 925 95 95 95
5 1.0 15 20 20 275 275 30 30 30
u} 1.5 5 0 10 10 15 15 15 15
A
g 2.0 ko)
3.0 ko)
=T 0 15 20 20 30 35 45 50 575 60

pHEAA B H7bsleo] W& A5 Ae7ibe 5783 23R 4), LT =771 35
A1 HlEl 0.5%<] I, SERE AR AglTE 30~319% oiRTET 4~5Y 9EEGI
ol thx ?7}1 ‘L Al vlsl SHbto] 119= 7P whEar, 794k 1292 Uepston,
pHEAEAS H7bhs5r} = ol Ay e A3 BT AA A 0.5% =
ahate] 524, 0.5% < thql A}JM A2 77t 544, 0.5%9] FAA 1% S8k A2l 58U =
UeRgon, 1 99 Aglts tRTH59Y) Bk A= Aoz YeRsith

r°*'
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3 4. pH 284 2 A7kskd uhe A59AE 287170 (291 %)

A4 AR wYEs Hho]9)4: e Aul713E
0.5 31 12 11 54
1.0 36 13 11 60
Tt 15 38 15 12 65
2.0 n]dto]
3.0 n)io]
0.5 31 12 11 54
1.0 35 14 11 60
ARk 15 o]
2.0 ko]
3.0 )k
0.5 34 12 12 58
1.0 ]ito]
Tt 15 ]l
2.0 n)io]
3.0 ]ito]
0.5 30 11 11 52
1.0 35 12 11 58
A1 15 40 13 12 65
2.0 n]dto]
3.0 n]dto]
U= 35 13 11 59

D o]l A wolERke) 70%0) o] ol FAR Ae) 71tk

HxAel wh2 WAl ZAAAS] IS 2Aksl] flste] 33] AuiA]l o +F& AR 43R

5), o] WY ko] 87.5¢%1H| Ml 0.5% B A7t 121g, 0.5% T-<34F A&7t 107g

Fo Yepon, 7 Azt f942 §Ith E 0.5% AR HEge W 7ol 95.7g02

e B3 RS HFglon, 0.5% T4t AT 73.4g0 2 ERTRL; k] Y U

Bt} o] F FHe] 7R Al Aatell AjtebA] o= Alw Atk B3 1.0% o3

BE pH Z4A Aol dol7h A=A HAl o] HA] o= ASE veht U ol
o F7PF A7k AAA S 28] WeE AloR ke

ool Ane Zdshd, AL SFYALS 93 wix|e] pHE ZAs)y] e Aty Bk

Al FER A7pebd E3hA o) pHrl 4.7~4.82 ZAYW  FAMAS} o)zl 5] A}

AA IS I B o= e
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3 5. pH 28A ¥ Hrbske we AHA

- 2~a})
2744 Sl - Tai} - S T CV(%)
(%) 13] 23] 33]
0.5 100.3 104.7 116.0 107.0 ab’ 7.6
TAA 1.0 66.0 75.0 56.3 65.7 de 14.2
15 42.6 9.6 47.6 33.3 f 62.1
At 0.5 89.9 104.1 93.1 95.7 be 7.9
1.0 72.0 101.0 83.2 85.4 bed 17.1
T 0.5 85.3 58.4 76.6 73.4 cde 18.7
0.5 107.2 1255 130.3 121.0 a 10.1
), 1.0 32.1 52.3 65.3 49.9 ef 33.5
15 62.0 48.3 47.2 52.5 ef 15.7
T 62.0 90.4 110.0 87.5 bed 27.6

D g owig AExSeE
> DMRT(95%)

4.8 Q

]

o)
AL

LI

o,

2.

a},

656

Ak g AH ArbsgE Fsh] flete] e AT A vhe) 2tk
7}, J

AR LA SIsio] Hie] pHE AAa) 24T 4 A WS ANSA o 24

>

EhAlel 4F] pHEAA(FAY, S ARRE FAMHE 57505, 1, 1.5, 2, 2.5, 3%)
o= Agste] FAMAALE S43% A3 0.5% 2 pH ZEA A2l dAF o] wak
on aFAE FHte] 7 WE Aoz YR

pHEdA] 7hetert a5 9 pHi Sobs Ade HoTslen, g7kt
73401] uet s MG dolAe ke Bl W pHAEEA AT frAdE AEE

BT
ol &2 0.5%2] $9MH95%), 714K 92.5%), Akatat F490H80%) 2 tlET-2] 60%H.ch §-
Falglont 1% o] sEoA e Lol7h AAHAY JAH = Aas BTtk
7)1 7He 0.5% pHEAA A 30~34UE tixTe 3548t we Zos vepgon A
AA7IZEE 0.5% 8Pkl 529, 0.5%9] Akt Ababite] 544, 0.5%9] FA14ko] 529 =
20 59UHT} WE FoE e
B AL (0599 Tk Ak "R ZH2E 121g, 107g0.2 7FE 943190 t) 2]
87.5g0l Hlal 21~37% ZE 3k
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