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Effects of Using Cold Water on Mixing Sawdust Media for Flammulina velutipes

Jong-Chun Cheong*, Chang-Sung Jhune, Seung-Hwan Kim, Hang-Yeon Won, and Jae-Geon Kwon

Applied Microbiology Division, National Institute of Agricultural Science and Technology, Rural Development Administration,
Suwon 441—707, Korea

ABSTRACT : Thisstudy was conducted to verify the cause of suppresson symptom in mycdlial growth during summer
and to be able to establish a countermeasure. Cultivation of Flammulina velutipes was experimented with varying e apsed
timeof 0, 3, 6, 9 hours after mixing the sawdust media and two kinds of water temperature (normal water, 24°C and cold
water, 6°C) for mixing sawdust media. There were trends of increased media temperature from 24°C to 31C and
decreased pH from 6.5 to 5.2~5.6 with varying dapsed time from mixing the media to Serilization. Bacterial density also
increased with bacterial density in Medium 24C being 1.9~4.1 times higher than that in Medium 6. Growth of F.
velutipes was delayed with dual culture of bacteria isolated from sawdust media. Total nitrogen content of sawdust media
was lowered by dapsed time from mixing the media to serilization. The use of normal water (24C) delayed mushroom
growth by 1~2 days compared with that of cold water (6°C). Furthermore, mycelial growth of F. velutipes in the bottle
cultivation ceased 9 hours after mixing the media. Primordia formation of F. velutipes was delayed by 1~3 days by
eapsad time after mixing sawdust media, while fruit-body yield decreased by 7~12% 6 hours after mixing the media.
Fruit-body yield was more stabilized with the use of cold water (6°C) than with that of normal water (24C). Results showed
that it is effective to use cold water aslow as 6°C in mixing media for F. velutipes cultivation, especially during summer
when environmental temperatureishigh, high pressure sterilization after bottling work can prevent bacterial propagation

in themedia and can stabilize mediaingredient.
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Fig. 1. Temperature of sawdust media before sterilization at
varying elapsed times after mixing the sawdust media
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Fig. 2. pH of sawdust media before sterilization with varying
elapsed time after mixing the sawdust media

* Inner temperature of media material ('05.7.12. 09:00) --- pine sawdust: 30°C, rice bran: 32°C

* Medium 6 : mixed medium with cold water (6°C)
Medium 24 : mixed medium with normal water (24C)
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Table 1. Total carbon, nitrate and C/N ratio of sawdust media at 0, 3, 6 and 9 hours after mixing the media for Flammulina

velutipes cultivation

Elapsed time after T-C T-N C/N ratio
mixing media (hr.) 6C » 24°C 6C 24°C 6C 24°C
0 48.4) 48.2 121 1.00 40 48
3 48.1 47.9 1.08 0.94 45 51
6 48.2 48.0 0.92 0.85 53 57
9 48.3 48.1 1.06 1.07 46 45
D Water temperature, Junit : %
- 24 —&—Fructose _ 24 —&—Fructose
o L —8— Galactose Q —8— Galactose
C)Q - —&— Glucose / g 2 —&— Glucose
8 16 Sucrose S 16 | Sucrose
?E 12 % 12 +
pes 1%
5 ¢ £st
= 2
o 4 g 4 F
&)
@‘l S ‘ﬁ—:‘:‘
0 0 . ‘

0 3 6 9
Elapsed time (hr.)

Elapsed time (hr.)

Fig. 3. Free sugar contents of sawdust media before sterilization at 0, 3, 6 and 9 hours after mixing the media for Flammulina

velutipes cultivation

* Left fig.: mixed medium with cold water (6°C), Right fig.: normal water (24C)
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Table 2. Bacterial colony density of sawdust media before
sterilization at 0, 3, 6 and 9 hours after mixing

mediafor Flammulina velutipes cultivation
(X10°cfu - g9

Water temp Elapsed time after mixing the sawdust media (hr.)

(C) 0 3 6 9
6 1.4 0.8 35 45
24 1.4 1.0 6.5 18.6

* Bacteria culture condition --- ® 87 mm petri-dish, nutrient agar
plate, 37°C, 24 hrs
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Table 3. Isolated bacteria from sawdust media befor
sterilization

Genus No. Isolation

Acinetobacter 4
Bacillus
Klebsiella
Pantoea
Serratia
Shigella
Total 22

g w o N W

Fig. 4. Confrontation culture of bacteria isolated from
sawdust media of F. velutipes and P. eryngii
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Table 4. Cultura characteristics of Flammulina velutipes under different water temperatures used and elapsed time after mixing

the sawdust media

Water temp. Elapsed time after mixing Spawn running Days of primordia Yields
(C) the media(hr.) (day) formation (9/850me)
0 19 11 154.3a
3 23 11 154.0a
° 6 30 12 143.2b
9 Stop - -
0 20 11 148.7 ab
3 25 12 1429b
24
6 32 14 130.0¢c
9 No growth - -




144 A

= ARlE UH% A2 (6°C) ol vlato] wujek71zt Bl
ALY 73] 242 1~29 A s= A golle, A
AA R AR ? Aol A g Aolgitt. & Al
A= A5 7]l oA e g gAtE 21t
B A A A A5 AHEStaL B H7MAINE 7 34
Zb ool ¥ AdE v AL AdEHTE ol gste] &
b 2o F5 J o7 AzhE

H 2

ASH HolwA WAAl FrulA oA LA sH= AL
A qASEe Ale st I APAE FEls)
7] f18te] FR =] w Al %—%E% 24T (=25) 9 6T
(A& & shar, sjA Az A BIAE O, 3, 6,
A to 7 e Etod] JMWU ZHHHM@% Tkt
iR A 2 S A Algbe] A ighel] met w2l =Tt A

%3k, pHE 6.5914 5.2~5.6°07 Stolx]= ko]
o} ol Al el AdEErt Skl e, E&
5 24TCe|M = 6 CHT}E 6AI7F o] 59 AlitdE7F 1.9~
410 s=okh. FRbal Aol A ] gt At} o x| el k] A
oMMl Aol A EATE B v A 2T At
Alzko] Zgagtel whet vixule] A4 o] 7HAsel
o §e13e FFE TRl webs F7F e 1FAaEked
ok WA EIEEA] 24T A =T 6Cw A 2Tl vlste]
sJo Al WA ujAbel| A ulj k7| 7F 2 WA 7] gho] 7}
7 1~2¢ Ads = Aol o, A FHE 2
Az el 4] Qg Aol Atk 1=l al 9AIZE A sk vl =] ol A
v ARl A E et wiA A =S ATk whet

g}3]#] 3(4) 2005

oA WA7|7ES 1~3Y0] A o] H o, A

ZF2 6A1Zre] Ak oA T~12% sk AT
Atk AL o] 5d 32719 oAl AujA] B A
Z0f ake] A5 ARg-ste] WA R E 2
A A S vpx= SA L Fo g
A A o] s P shAlA WALe] /P A Akel 7)o sk

|

Sasser, M, 1990. Identification of bacteria by gas
chromatography of cellular fatty acid, Technical Note no.,
101, Newark, DE: MIDI Inc,

HAL. 198> 3131‘%*—1‘%3611” S pp.748.

FENTH, 1991~1995. FEAEAYEILA (1990~4). A
E—%HV*ZHHH d497 OW

rho

FTEX187, 1996, 1997. %le EAFGH 314 (19955 1996). AL
FHA 4714 Aakad

7187, 1998, A Oﬂ—‘éﬁ}*lﬂw?ﬂ R4 ppl7-40,

FEX184, 2003, —‘L%Mﬂﬂ AFZAREA 7|F. p719.

kg3 Astd uF 25, 1978, o w Al WAfu) o &
Sk AT FAIAR A 207 (i%‘ﬂ%%): 129-134,

At 1976, Tl Aol tiet G o mAle] A%

g ujz| o] 3}etd AEHBl) = g, s A
4(1): 31-44,

AEA, A, 1FE, 1996, WA w| A A28 QA ET
7HHH 1996%F NG ATFAII RN, TR <A E
A RH): 635~644,

AEA, 9 A ZF. 2000, F-RH AT Aok o]t
2R A oA A zoooi?j*g FEAT. THH =Y
133~155.





