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Substitution effect of PEFB(Palm Empty Fruit Bunch) for beet
pulp in bottle cultivation of Pleurotus ostreatus
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ABSTRACT: This study was carried out to develop the new mushroom cultivation medium for Pleurotus ostreatus using by EFB.
Two strains of Pleurotus ostreatus were used for this study and the difference in productivity was observed in each strain. There
was not confirmed a mycelial growth inhibition by addition of Empty Fruit Bunch which is palm tree waste. In the productivity
test of the mixed medium, In Suhan Tho, yield of T2 treatment was highest as 90.6 g per bottle, It was 14.9% higher than
control. In Kimje variety which is Chunchu strain, Yield of T2 treatment was highest as 139.8 g per bottle. It was 25.2% higher
than control. In Kimje variety, as amount of 6mm diameter PEFB pellet is increased in medium, yield of mushroom was
decreased. When 8mm diameter EFB was used for 532 medium, yield of both 50% EFB(T3) and 100% EFB (T5) treatment was
better than other treatments. Therefore, it is suggested that 8 mm diameter EFB pellet is good material for mushroom cultivation
medium and T5 treatment was showed a potential possibility as an alternative medium.
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M E

U WAAARES 173,354E(129)01H, 2 F =E}l]
WA (Pleurotus ostreatus)< 2012'd 71522 51,9912
2 HA ALY 30% PlE5S ARAshe SulellA 7P
o] 2H]EE HAlo]tH(MAFRA, 2013). =Elz]#Al2]

J. Mushrooms 2014 March, 12(1):12-16
http://dx.doi.org/10.14480/JM.2014.12.1.12

Print ISSN 1738-0294, Online ISSN 2288-8853
© The Korean Society of Mushroom Science

*Corresponding author
E-mail : ilovegeoje@korea.kr
Tel : +82-53-320-0475, Fax: +82-53-320-0295

Received February 28, 2014
Revised  April 2, 2014
Accepted  April 3, 2014

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0)  which  permits  unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

12

Aup 2 A, A, SRR U 5

AL HAAdE FE AFFAE AR Ao H2oll= B
A o2 Aikshs w7F A7 %, AEAY SAA F
7Ftal e FAlolth. =Ele|wAle] WAy H|EH
2o} HAEES o] &3k WA viAE JigelHA] 24
o2 ol om, elHAL ATHEE AGuA7t &
2} AT “5328A] (FH 50+H| E Z30+HAE20)”
AN Ago] 53, FEAlTS PEEY, HEEE,
n| 7k, WAEES 50:40:8:2(viv)E EFS u AdA E
Ao] 9-53}thal 1% THHa et., 2003).

BANE WAS dge=Z AL e Aol A
T AR fleliA = BANE wiRIR 5] 7HA o] A
taL Fo] g Aolojof gttt oAl HAALHA]
sl e AE2e Y, 294, Hi, Fy, vEEE
H wHAw , 7L—1_H]z], @ga}, u7k 4718 58
ATHKREIL 2005). = H-
Z3ot7] witol] i el o

o

ko 271 700,000% o)A

o
2

o D i
Bl HI op ok
I

Y

(e,

=)

O

b

fr

Y

o2

9,

o
N



E719 3 A o] TH(KREL 2005). =2 H Al Ha]u] ol A
= HEH R «532uA] 77t o] §H AL low, T2 5 WA
W TP FEECHI R Hde Alo|FEtew
th Al =)o} o] 853 YTH Won er al., 2010). 5329715 A}
E5% HEEEZE T kgl 50090179 @tE F7t
of FFEIL Jom, 7HHo] HEs| Fed AR 4
=7] ool A H gk AR o] o] &g st}

FHAFE (Palm waste)S tH¥Z 02 Gufjetzlgo|2HPEFB
: Palm Empty Fruit Bunch), ¥3}-2HPKE : Palm Kernel
Expeller), 3874 (PKS : Palm Kernel Shell)°] 1o, &
U (Palm tree) EulflollA] #2.d (CPO:Crude Palm Oil)&
ZHrA] A E = ZEoltt. 53], Fd 9| oil A=
A BTt ofsul, sjute] 71X-FrETE oFerl, SR TE °F35
H o] =& Eolgl RF o]8o] Sold Z0R o4,
19} tlEo] AR e F71eE Aol

2 AFeMe FAER] @rfEahae]2H(PEFB : Palm
Empty Fruit Bunch)E 6~8 mm Pellet®Z 7153 A ZE
ol-gste] elHAl WAuiA] FFo] EPET A8l
HEHZ S thAeto] A2 viA| 23S 7HEetarat A3

2+,
M=z 3 S8

BAITHENE BHXI7 = AL

2 WAAE wjAe] HAS A&How Fgeial
Jow, i FrtlM e 71E ARgad AR & uiA]
o] Eo] F=sle] Ao E  FEA Rl Akl
olFes AL At WAAM G wix| o] 1A FdS et
3t7) flalA wAlEA] FFAAE ez dANE 3
TFAEAE AAste] 7HE S ARSI

EEHHXE FAFEEAIY

EHiRE FARAEAA "2 Do) 300 mm, F7 29 mm
A @A 850 cc TN (A7 59 mm)oll Zh 2]
THEZ YEES Y IPEF7E o83l 121°CA
40, 904 B3t F 15°CollA] 234 3135 HE
. HEE AgE v mdS ol 85ty LEE
25°CR 23S T Ag#L 1447 v s ar, ajg S

252070 W|FF FAMPEE 8 RALES 2ARSIL,
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ol

E<TU e =4 o Foln] MEE S AH]X], Wau 52 5009 o4e]
VHo= Frtel| FEE e} wAe] AL A&RH R
HAXHENE HHX|Z FAZ=AL galy Qe HAETll 2 Rgew Zgsia ot

H FA4% 715t Adste Az s (Table 1).
o1 F4HY, WA SE 2 FFIA AYdre FRAES g AEE o] &alr] 98 F& 54
AATE HAAE WA= FA kgD 100~2009F =2 S ZAFSItH(Table 4). EFB(Empty Fruit Bunch)® %W
7S FAstRoH FHZole 3009 o] AErE AlMbEAE R o Fojdle dElolH, AW FXF

& M3, A5l 970l A8 WEA WE1el EFBE 7]
Table 1. Prices of mushroom media materials in korea (2013. Aol 7)o gyAn|e] 7AS Gt ??j 02 JAE Y=
3-10) WAl o]gsl7]= ol A EE AEET. PKS(Palm
Material and media price(won/kg) Domestic/Import Kernel Shell)= T duycke] A=A ddste] &
Conttonseed cake(meal) 490~520 Import APE TS IEH, Z7])E 12 em@d =2 HAjujol] o]
Corncob 250~350 Import o7l A ekt PKE(Palm Kernel Expeller or
Cottonseed hull 400~450 Import cake or meal)= FUF EuiH St oA 7]ES AL
Kepok seed cake(meal) 500~600 Import ]E']—S— FAREEA Aol Bl geo|Ajol FAM =
Import(China, Fdh(Palm Kernel Expeller or cake or meal)o]2tal F-2
Beet pulp 10600 Ukraine, Bgypy U1, FElE Buejol L A ASL bsdich. 58, % 2
Dried soybean curd residue  550~600 Domestic o] 25%PERE P frakste] JUdoRE AETL
Cotton waste 330~350 Import(China) 293 Aoz AdEAnt. kst #ikE 5 EFBE
Domestic, el dFAF7E o183t 6, 8mm F#H7E 7ol 7hs
Rice straw 230~360 Import(China) SR, 7S A= flaL dolke Fopxd HEZIZ,
N possy  Tmon(China, AN AT A A olgel st
Pakistan) ARgHHe HE"Y 5 7]Ee] Heixge] o] 81

Rice bran 150~400 Domestic,Import F3lo] ALgo] 7538kt

Palm Kernel Shell(PKS) 280~310 Import(Indonesia)

EFB(Empty Fruit Bunch) 200~220 Import(Indonesia) EEHIXE FAFSEAIE

EFB pellet(6mm) 250~260 Import(Indonesia) JH&%(Palm Waste)ol LERRHALY] FAMYES A

Table 2. Chemical properties of substrate materials used as mushroom growth medium

Sample T-N T-C T-S P,04 K,0 CaO MgO Water content pH
(%) (%) (%) (%) (%) (%) (%) (%) (1:5)
A 1.028 41.62 0.188 0.23 0.57 0.41 0.23 6.36 5.1
B 0.877 40.72 0.188 0.17 0.49 0.36 0.18 8.79 53
C 1.596 38.58 0.099 0.15 0.32 0.58 0.32 11.96 4.8
D 0.219 25.21 0.001 0.003 0.12 0.74 0.06 49.18 5.1
E 5.664 39.23 0.478 1.98 1.7 0.33 0.92 9.61 6.3

% A: EFB PELLET 6mm, B : EFB PELLET 8mm, C : Beet pulp, D : Pine tree sawdust, E : Conttonseed mea

Table 3. Chemical properties of mixed growth medium as mushroom cultivation

Sample T-N T-C C/N T-S P,O; K,0 CaO MgO Water content pH
(%) (%) (% (%) (%) (%) (%) (%) (%) (1:5)

T1" 0.90 17.53 15.77 0.15 0.57 0.72 1.14 0.39 61.59 4.7
T2 0.87 16.28 18.78 0.14 0.46 0.66 1.10 0.31 64.92 4.9
T3 0.89 16.72 18.78 0.21 0.60 0.71 1.45 0.35 59.84 4.8
T4 0.76 16.57 21.80 0.17 0.57 0.70 1.10 0.31 62.40 5.0
T5 0.88 16.77 19.05 0.36 0.52 0.70 1.95 0.29 55.59 4.9

YSee the Table 6
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Table 4. Explanation of palm tree waste and availability of mechanization

Sample Explanation Replaceable material Mechanization
EFB Empty Fruit Bunch Rice straw, Wheat straw, Sugar cane Difficult
EFB Pellet 6~8 mm Empty Fruit Bunch 6~8mm Pellet Concorb, beet pulp, Some sawdust Available
PKS Palm Kernel Shell Nothing Difficult
PKE Palm Kernel Expeller Rice bran, Cottonseed, Wheat bran Available

Table 5. The mycelium growth of Pleurotus ostreatus “Suhan
1ho” at Pine tree sawdust and EFB water extract with PDA

Treatments Mycelium growth(mm/7day)
PDA media 53.2440.21d
Pine tree sawdust water extract
+
with PDA 52.831+0.47a
EFB water extract with PDA 56.88+2.03a

'DMRT at 5% Level

Table 6. Substrates composition and mixed ratio of
mushroom-growth medium used in this study
Treatments Pine tree Beet Cottonseed EFBP'  EFBP
(%) sawdust  pulp meal (6mm) (8mm)
T1 (Control) 50 30 20
T2 50 15 20 15
T3 50 15 20 15
T4 50 20 30
T5 50 20 30

*EFBP : Empty Fruit Bunch Pellet
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Table 7. Mycelial growth and density of in test tube and bottle by mixed growth medium

Treat T1" T3 T4 T5
Mycelial growth  Tube (14days) 76+16d 91+10a 96+10a 101+10a 7147a
(mm) Bottle (25days) 122+4c¢ 14613a 130+4bc 13245bc 14143ab
Mycelial density et +++ ++ ++

% Tube - €29 mm, 30 cm ,Bottle - €59 mm, 850 cc J +:low, ++middle, +++high, ' DMRT at 5% Level, YSee the Table 6
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Table 8. Fruit body's morphological characteristics and production by mixed growth medium

J
~

ou

EEIERE EE

uh

ol

Stipe (mm) Pileus (mm) No. of valid stipe Yield
Strain Treatments Diameter Height Width Length (each) (g/850cc)
T1" 48.3+1.2’ 28.5t1.8a 46.4+1.3b 16.31£0.7b 13.2+1.7b 78.813.5ab
T2 38.4£1.5b 8.9+2.3d 58.0+2.7a 13.3+1.2bc 19.0£1.9a 90.6t7.2a
Suhan 1ho T3 43.0+2.4ab 5.440.3d 54.41+2.1a 13.610.6bc 14.0+2.1ab 76.013.6ab
T4 44.7+4.5ab 20.6%.6b 45.612.9b 13.0£0.9¢ 15.2+1.4ab 88.6+20.8a
T5 35.5%1.1b 16.1+0.7¢ 57.312.1a 19.6£1.5a 12.2+1.5b 55.4+2.2b
T1 49.512.5a 23.112.4a 61.3+5.0b 12.4+1.2a 19.6£1.5¢ 111.6+7.2b
T2 41.0£1.4c 11.4+2.2¢ 62.5+2.2b 8.940.6b 30.6%1.9ab 139.849.1a
Kimje 1ho T3 43.441.7bc 13.4£3.0c 38.3+2.8d 10.9+0.7ab 33.0£0.9a 133.4£3.3a
T4 47.0t1.4ab 21.740.5ab 50.6+2.8¢c 9.440.5b 32.8+1.4a 126.8+4.6ab
T5 38.8+2.1c 16.2+1.4bc 72.5%1.0a 12.5%1.4a 25.8+3.2b 136.2+6.2a
"See the Table 6, ' DMRT at 5% Level
Pellet 8 mm *2]7E 5320)%]9] HIEHZE 50% UthA) 21(8):79-81
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