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ABSTRACT

This research focuses on the study of empty fruit bunches and oil palm to be used as
substrate for Schizophylum commune cultivation for the production of biomass and
Schizophyllan. The result showed that mycelium growth polysaccharide and Schizophyllan
analysis of Schizophylum commune 9 isolates from natural sources in the 3 southern provinces of
Phatthalung, Songkhla and Yala in Thailand. Schizophylum commune S2 has the highest growth
rate with a colony diameter of 9.0 cm the maximum polysaccharide content in rang 6.04 mg/dry
cell and Schizophyllan content 1.98 mg/dry cell by aniline blue assay 4.19 mg/dry cell by HPLC.
The 3 isolates (S1, S2, Y3) of Schizophyllum commune mycelium were cultivated on mixed
substrate of empty fruit bunches and oil palm at the ratio of 100:0, 90:10, 80:20, 70:30 and 60:40.
The initial moisture content was adjusted to 80 percent and initial spawn was adjusted to 5
percent. The result showed that 3 isolates of Schizophyllum commune had maximum growth when
cultivated on mixed substrate of empty fruit bunches and oil palm (70:30). S2 had the maximum
growth (weight dry loss substrate) 1.44 g/100 g substrate. After the Schizophyllum commune S2
were cultivated on mixed substrate of empty fruit bunches and oil palm (70:30), the initial
moisture content was adjusted to 60 percentages the carbon and nitrogen ratio (C/N) was adjusted
to 19 by adding rice bran and initial Spawn was adjusted to 5 percentages on Polyvinyl chloride
(PVC) container box had the optimum condition on the biomass Schizophyllum commune
production. The result showed that the S2 gave maximum Biological (BE) at 46.14 percentages
and had average fresh wight of fruit body at 12.86 g. The fruit body obtained from cultivation was
white the 25" of cultivation time. The result from the studies of optimum conditions for
polysaccharide extraction from Schizophyllum commune S2 cultivated in PVC container box
found maximum polysaccharide was obtained 12.73 mg/dry cell when extract at 110 °C with 60
minutes. And the maximum of Schizophyllum commune when extracted at 110 °C with 120

minutes was obtained 4.19 by aniline blue assay and 9.32 by HPLC assay.
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Aniline blue (3080 0.1) HCI(1 Twan$)  NaOH Glycine buffer (2 Tuan3)

40 Waaansg 21 Haaans 59 Jaaans

Y
131195 N9%uA 120 Haaans

2. Auto Fluorescence
= = g’/ G A % =
EL‘L!ﬂTiLG]iEJ?J’dWi Auto Fluorescence 3EUUUADUNTOTIUIHUDUNUNITIOTINNT
= ey 9 Aa aa I Y <
Total Fluorescence 181281910 Aniline blue (308ag 0.1) 40 Uaaang Wunau 40

HaaanT AIA15 19N N.3

MSMANKINA 1.3 DATITIUNTHANYDIATT Auto Fluorescence

Wnau HCI(1 Tua1$)  NaOH Glycine buffer (2 Tuan$)

40 Haaans 20 Haaans 59 Jaaans

Y
US1AINIMua 120 Haaans

ad
IBNII

1. 1A50Y Stock solution U®3 f-1,3-D-glucan %0 Fluka Iagazals 0.02 N5y

U 1 a

g < Aa Aaa 9 9J Aa A Aaa A 9
UBN ﬁ-l,?a-D-glucan Tunau 20 Taaans (ANUAUNUU 1 HAANTUADUAAANT) o191

[
=

1danutuduszauaee (0-1,0001uTasnsuneiiadans) Aan1519N n.4

MINMARUINA 1.4 MIATENA1TaZ0UIAT9 U [-1,3-D-glucan NszAuANUEUTY

A9
ANNUNUY 1331m5 Stock solution 5105 NaOH (Tuan3)
TulasnSunosaaans WNUY 1NaanSuneNaaans (Riadans)
(Giaaans)
0 0 5
100 0.5 4.5
200 1.0 4.0
400 2.0 3.0

800 4.0 1.0




91

2. MulamsazaromiasgiuunazanududueIn Stock solution 400 JuTnsanTas
I
luriaeanaaeslaeenily 2 viaea e Total Fluorescence LAz Auto Fluorescence

3,161 NaOH (1Tua19) 800 lulasaas aslunaoanaasdnd 2 wasa el

4. 19381582218 Total Fluorescence 112 Auto Fluorescence luviasanaaeaviaon
az 4.8 Haaaas wen iy
o v v %’ 9 ~ a =~ )=} 3};
5. m"lﬂuﬂuanmmu (Water bath) WQ‘EI!‘VIQ?LI 50 93A 1 ALEYE 20 UIN NUU

P Ay d
Vinguugiteaiiunar 30 wi

Y

Bee

o v 0 . . Y 4
6.11111/39A1 Fluorescence intensity #181A309 Fluorescence spectrophotometer

(JASCO U FP-750) ANWe1IAAU Excitation 393 11 1UIAST Emission 479 U1 T1NA3

Fluorescence intensity = Total Fluorescence - Auto Fluorescence

0.0 proccccccssscccccccssmencncessennannasans

¥=00497x 40511
5000

R'= (09899

40.00

30.00

20.00

Fluorescence intensity (T-A)

10.00

0.00 1 1 1 1 1

0 200 400 600 800 1000 1200

f-1,3-D-glucan (Julnsn3unofianans)

Y as

H a 4
sUmanuai 0.2 naluesgiu f-1,3-D-glucan 3A5121A2875 Aniline blue



92

1.4  38mM3BAiUSu Schizophyllan  31A12¥i 2838 High-performance  liquid

chromatography (HPLC)

anmznFlumsdinizs
m?mﬁaﬁi%’“lumimaau : HPLC, 1100, Hewlett Packard, Germany
Column : Lichrospher 100 RP-18 4.0x250 Uaatuag,

5 luTnsiuas

Flow rate £ 0.7 Yagansaoun
Y
Mobile phase S U (%)?mez 100)
Detector : Refractive Index Detector (RID)
ad a d
IBNIIUAIITH

o ] v any v o oA 1 A
1. AMIDYNWATANALHALATI (’J‘ﬁﬂ'lfl'ﬁ'ﬂ@ﬂ\‘lﬂﬂﬁ'l’)vl'ﬁuﬂﬂﬂ 2)
Yy 9 A a o 1 a
2. L@%ﬂﬂﬁ'liﬂ']ﬁii'lu ﬁ-l,?)-D-glucan ANVVNUU 0-10,000 HaanNITUNDANT
= @ 1 v I a
3. RATEITNINITIU ,B-l,S-D-glucan HAZNIDygNaITanalnianLnsg 20 llﬂiﬂia@]i
9 A v =R dy ~ = [ A a
LUTLATBON HPLC ’]Ju‘ﬂﬂW‘Ll‘ﬂﬂi'l’l/‘lLﬂ%EJ’]JL‘V]EJUﬂUﬂiTWNT@iﬁWHLW@WWﬂiNW‘ma’Ii

Schizophyllan



93

NANUIN U

a ) Y] d
AEMImuIMaaIUMSUIUAR IUIATIOY

o U J d 1 d‘ A = [ 1
V.1 miﬂ1mmameuﬂ15'11auma"luim5!11uma‘l%g!imﬂmmm"luimmu
(Tchobanoglous et al., 1993)

as o @ 1 4 1 A 4 J
’J‘ﬁmimmmammmmsuaum"luTmmuﬂsmmmzammammﬂumau

90‘ Ly 4 =1

{ a [ < ' a @ 1
Wi (mivew) aei 1 Alandu ldgisedlunraclulasou (auydldsasidiu oN

QU

L 1 g v a o
Fudu= 19/1) Sldnzarethdualarrmaludhduiniu 1 flanfy szdesldgide X

Alansu Tasd msvou uazlulasnu dsnuaasluasnan .1

a s a o g v o
AT IIMANUINN V.1 @Qﬂﬂigﬂ'E]TJ‘VI1Qlﬂﬂﬂlﬂﬂﬂﬁﬂﬂiﬂfiuﬂ'ﬁlwnﬁmfJ\?WTﬂ

Yaqnzivia M3ueH (C) Tulasiau (V)
nzaethaurmalnhdurhiiuo:3o) 21.86 0.94
gisy 12 46.60
wouTuileunae'lse 0 26

51917 28.92 2.10

s C 51 C nzansemalu = 19

N 351919 + N nzate+maly 1

12(X) +21.86 = 19

46.6(X) +0.94 1

19 (46.6 X+0.94) = 12(X)+21.86

885.4X+17.86

12(X) +21.86

(885.4X-12X)+ 17.86 = 21.86
873.4 X +(17.86-21.86) = 0

873.4 X+ (-4) = 0

8734 X = 0+4

X = 4/873.4
X = 0.0046

[ g’/ 4 [} 1 A LY} 4 ]
UPADINIBATITIU C/N FUAUMINY 19/1 zdodldnzarwihaunlar 1
Y

a [ ° LY 4 o = a @ [ A
nlansu (I UNLNN) WEUNUYLIY 0.0046 nlansu AIM15199 v.1.2



MANHIN A

94

a2 a b4 <& c.; c;' S AaAA QA
ﬂﬁ!iﬁﬁy!ﬂTJIWIJEN!iﬂ!‘lﬁl!ﬂﬂ!!ﬂiﬁﬂlw1$!aﬂﬁﬂuﬂ1?113!!51131/!9]!9 Has reanun

~ ¥ @ v < A 2 <
MINMANUINN A.1 mmmﬁumuquaﬂmwmmuiammmN NMWISLAYIVUDINITLUU

S A a = dy
wawe luanzila QUNIU 25 DIAUFAUFTYH LIDTINITINISLAYN 20

[

Tu
St uehugudnans (rufnms)
P1 P2 P3 S1 S2 S3 Y1 Y2 Y3

0 04100 04+0.0 04+0.0 04+0.0 04+0.0 04+0.0 04+0.0 04+0.0 0.4+0.0
2 154001 15402  1.6+0.1 1.4+0.1 17+0.1 12401 1.1+0.0 13+02 1.7+0.1
4 33403  37+0.0  3.6+0.1 32+40.1 32401 2.5+0.0 2.8+0.1 3.0+0.1 3.4+0.2
6 42403 47403 42403 47+0.1 53+0.1 4.0+0.0 3.8+0.1 44+0.1 5.0+0.2
8 57403 62404 62+0.0 64104 67+0.1 63103 59+0.1 63103 63+0.3
10 73403  7.0+40.0 7.3+0.1 7.6t02 7.8402 67404 7.6102 7.7+402  7.140.4
12 77403 7.0+40.0 73+0.1 80+0.0 83+0.3 7.9+02 7.7+0.3 8.0+02 7.8+0.2
14 79402 70400 73+0.1 84+0.1 85+02 7.9+02 7.7+0.3 8.0+02  7.8+0.2
16 79402 7.0+0.0 73+0.1 84+0.1 85+02 7.9+02 7.7+0.3 8.0+02  7.8+0.2
18 79402 7.0+40.0 73+0.1 84+0.1 85+02 7.9+02 7.7+0.3 8.0+02 7.8+0.2
20 79402  7.0+0.0 7.3+0.1 84+0.1 85102 7.9+402 7.7+0.3 80402 7.8+0.2
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< A 2 <
ylamauAs I NI UM T

Y
Tuanziia guungil 25 seraiGod 1AINIINILIAL

aNla
12 3
$iudt FuRUgUanaNe (ruAmg)
P1 P2 P3 s1 S2 3 Y1 Y2 Y3

0 04+0.0 04+0.0 04+0.0 04+0.0 04+0.0 04+0.0 0.4+0.0 0.4+0.0 0.4+0.0
2 32400 3.8+02 36102 38+0.1 414001 3.6+0.1 3.4+05 32+0.1 3.5402
4 62402 66405 65402 67402 73102 61404 55402 54402  6.0+0.1
6 75+0.1 7.8+0.3 7.9+04 88+0.3 88+0. 8.6+0.5 7.4+03 84+0.1 8.5+0.1
8 85402 85103 85+0.2 9.0+0.0 9.0+0.0 89+02 85+0.3 9.0+0.0 9.0+0.0
10 86+0.1 87+0.2 87+02 9.0+0.0 9.0+0.0 89+02 88+0.2 9.0+0.0 9.0+0.0
12 86+0.1 87+0.2 87+02 9.0+0.0 9.0+0.0 89+02 88+0.2 9.0+0.0 9.0+0.0
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a a Y < d' dw <
mimsﬁymnimmmﬁlﬂmﬂumamwwmﬂwummimammﬂ

thaudawazmaeluihauingu

v
o

U U a d d
wavasdnsaIUTaganlmaaglas (nzareihasmlawazmaluihauiai

; A A < ' 1 v
ﬂ1'§]\1ﬂ‘lﬂwu3ﬂﬁ i.1. ﬂ’]Slﬁ]ﬁﬂluLﬂﬂi@m@\uﬁ%juﬂlﬂlﬁﬂllﬂﬁq S1 Lﬁ@!WTZLaﬂQUHQﬁﬂLW']g

. y
nzarwdauauaznialulidui

suduiosay 80 luganarddn

@

1 Y
HUNOATIFIUA1E) ANNTY

$udt dnsinesaduafivnell (n3ude100 pSuTagunz)
100:0 90:10 80:20 70:30 60:40

0 0.062+0.05  0.062+0.05  0.062+0.05  0.062+0.05  0.062:+0.05
3 0.206+0.11  0.21240.09  0.238+0.15  0.304+0.17  0.234+0.07
6 0.326+0.06  0.388+0.07  0.440+0.10  0.632+0.05  0.460+0.16
9 0.526+0.09  0.56240.13  0.618+0.21  0.850+0.04  0.600+0.08
12 0.654+0.07  0.662+0.17  0.748+0.10  0.996+0.11  0.714+0.14
15 0.756+0.12  0.76240.10  0.844+0.09  1.118+0.07  0.886+0.08
18 0.790+0.12  0.792+0.06  0.918+0.05  1.216+0.06  0.988+0.08
21 0.800+0.09  0.800+0.10  0.942+0.08  1.280+0.08  1.062+0.13
24 0.814+0.07  0.818+0.07  0.980+0.08  1.312+40.10  1.096+0.05
27 0.824+0.14  0.840+0.07  1.00040.08  1.340+0.05  1.126+0.11
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a Y o oy oA 9 < A 2 o
M1 1NNIANUINT 3.2 ‘LlTVi‘LlﬂLH’NVIWWﬂllﬂﬂl@QLﬁutlﬂlﬂﬂllﬂi\‘] S2 LN@LW1$LaﬂQﬂu3ﬁﬂ

s ' s ¥ u Ao ' '
wengatgthavdanaznicludhaviiduionsidaiuaieg

b 1
anusuisuduiosaz 80 lugawaradn

$udt dndiasadudiafimely (PSHAB100 DSNTaQNIZ)
100:0 90:10 80:20 70:30 60:40

0 0.084+0.08  0.084+0.08  0.084+0.08  0.084+0.08  0.084+0.08
3 0.306+0.14  0.226+0.13  0.278+0.05  0.352+0.05  0.242+0.20
6 0.372+0.07  0.416+0.19  0.520+0.11  0.678+0.13  (486+0.05
9 0.526+0.10  0.674+0.07  0.656+0.09  0.894+0.04  0.638+0.11
12 0.690+0.10  0.758+0.07  0.770+0.13  1.012+0.06  0.780+0.23
15 0.764+0.15  0.852+40.16  0.882+0.18  1.158+0.07  0.926+0.09
18 0.800+0.07  0.898+40.07  0.916+0.04  1.274+0.08  1.032+0.09
21 0.828+0.08  0.912+0.12  0.966+0.10  1.362+0.07 1 1240.07
24 0.858+0.05  0.926+0.15  1.006+0.15  1.432+0.10  1.122+0.13
27 0.870+0.05  0.980+0.04  1.014+0.09  1.440+0.09  1.130+0.04
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a Y o g4 9 2 A it o
MamanuIni 4.3 hminuienme ldveudulomiauase Y3 idiomiziesuuiag
s ' s ¥ u Ao ' '
wgngatgthavdanaznicludhaviiduioasidaiuaieg

F v
anusuisuduiosaz 80 lugawaradn

Sudt dhnsiasadudiafimeld (n3ude100 pSuTaqung)
100:0 90:10 80:20 70:30 60:40

0 0.052+0.11 0.05240.11 0.052+0.11 0.052+0.11 0.05240.11
3 0.226+0.16  0.158+0.16  0.214+0.16  0.276+0.15  0.240+0.11
6 0.330+0.06  0.368+0.16  0.428+0.06  0.564+0.05  0.468+0.26
9 0.444+0.15  0.514+0.12  0.594+0.14  0.702+0.06  0.578+0.10
12 0.528+0.09  0.642+0.21  0.684+0.11  0.810+0.14  0.680+0.07
15 0.628+0.12  0.712+0.05  0.766+0.05  0.916+0.06  0.790+0.07
18 0.680+0.05  0.752+40.06  0.814+0.09  1.034+0.09  0.888+0.17
21 0.73240.04  0.796+0.10  0.838+0.14  1.116+0.06  0.954+0.10
24 0.768+0.04  0.830+0.04  0.876+0.15  1.1764+0.07  0.998+0.05
27 0.820+0.02  0.854+0.04  0.914+0.09  1.194+0.05  1.018+0.04

3 < y 2 @ J
miNﬂ]ﬂI}m%ﬂﬁ 3.4 ﬂ’JHJEﬂ’J"lJ’ENL’;T}uGlEJLﬂ@ S1 lﬁ@lw']gl;aﬂﬁuugﬁﬂlw']gﬂga']ﬂﬂ']all

1 4 Sol o ¥ A
awazmaluilduiniu anusuisuduiosas 80 lunaon

NAADY
$udt divitinradudafivngly (P5110100 N3N TaQWIZ)
100:0 90:10 80:20 70:30 60:40
2 0.9+0.06 0.8+0.05 1.140.20 1.3+0.09 1.2+0.10
4 1.7+0.12 1.9+0.16 2.140.10 2.340.17 2.140.15
6 3.3+0.30 3.8+0.30 3.9+0.16 4.0+0.30 3.9+0.10
8 5.3+0.20 5.5+0.17 5.840.15 6.2+0.30 6.0+0.15
10 6.7+0.10 7.0+0.00 7.1+0.10 7.4+0.20 7.3+0.10
12 6.7+0.10 7.0+0.00 7.1+0.10 7.4+0.20 7.3+0.10

14 6.7+0.10 7.0+0.00 7.140.10 7.4+0.20 7.3+0.10
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~ 9 3 A 1 o P
M3aMAEUInT 4.5 anuenveudulema S2 Wemiziesuuiaqmnigngatolay
1 o %} o ¥ A

wawazmaluauiigdu anusuGuduiosas 80 luviaoa

naasvy

$udt ﬁ1ﬂﬁhuuaéuﬁaﬁ?nﬂﬂﬂ(n%udaloon%uﬁa@wnz)
100:0 90:10 80:20 70:30 60:40

2 1.0+0.06 1.0+0.09 1.340.12 1.5+0.15 1.5+0.09
4 1.8+0.10 2.0+0.10 2.1+0.20 2.5+0.10 2.340.10
6 3.6+0.21 4.140.12 4.1+0.06 4.3+0.10 42+0.12
8 5.310.35 5.9+0.17 6.4+0.15 7.0+0.15 6.6+0.10
10 6.9+0.05 7.140.08 7.24+0.08 7.5+0.06 7.3+0.00
12 6.9+0.05 7.1+0.08 7.3+0.06 7.5+0.06 7.3+0.00
14 6.9+0.05 7.1+0.08 7.3+0.06 7.5+0.06 7.3+0.00

d‘ 9 < A dy [ 4
MINMANUINT 9.6 ANveveudulotia Y3 Lll'E)L‘W’]ZLﬂﬂQUu’JﬁﬂLW’]gﬂgaTﬂﬂTﬁN

' s %’ o 4 A
wWawazmeludrauiigiu ﬂ'J']ll%ULillgl}u%)@ﬂﬁZ 80 luviaen

NAADY
Juh 51ﬂiﬁumaéuﬁeﬁ7nﬂﬂﬂ(n%udaloon%ufaqwnz)
100:0 90:10 80:20 70:30 60:40
2 0.7+0.05 0.8+0.10 0.94+0.20 1.1 +0.16 1.2+0.10
4 1.7+0.20 1.9+0.16 1.9+0.20 2.3+0.07 2.1+0.15
6 3.0+0.25 3.5+0.10 3.7+0.30 4.2+0.06 3.9+0.10
8 4.9+0.20 5.3+0.30 5.7+0.15 6.2+0.10 6.0+0.15
10 6.5+0.10 6.9+0.10 7.1+0.20 7.4+0.20 7.3+0.10
12 6.5+0.10 6.9+0.10 7.1+0.20 7.4+0.20 7.3+0.10

14 6.5+0.10 6.9+0.10 7.140.20 7.4+0.20 7.340.10
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a ¥ v 9 A ¥ < A 1 o
ATNHNANUINN 3.7 umummwmﬂ"11J6ummualammmﬁﬂ S22 WBINIZLAYNUUITR)

s s 3w A o &
mznzatelavasaznialuiaviiiiy (70:30) NszaUANNFU

A199)
St £1ﬂiﬁumaﬁuﬁaﬁ?ﬂﬂﬂﬂ(n%ud@loon%uﬁhqrw1z)
Control (80) 70 60 50
0 0.084+0.08 0.084+0.08 0.084+0.08 0.084+0.08
3 0.320+0.09 0.762+0.12 0.978+0.26 0.406+0.21
6 0.668+0.13 1.376+0.12 1.782+0.10 0.682+0.09
9 0.848+0.06 1.966+0.13 2.404+0.11 0.906+0.16
12 0.994+0.10 2.514+0.22 2.902+0.18 0.978+0.25
15 1.146+0.23 2.962+0.15 3.390+0.25 1.028+0.07
18 1.244+0.19 3.290+0.19 3.932+0.11 1.172+0.08
21 1.354+0.04 3.582+0.25 4.290+0.11 1.216+0.13
24 1.424+0.13 3.622+0.18 4.438+0.12 1.244+0.19
27 1.432+0.08 3.644+0.09 4.450+0.12 1.278+0.19
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navesdndIumsvenlulasnudemMINaATIATIAIA
- 3 o 9 oA ) < a X o
MaManuIni 9.8 thiinudeivie ldveadulamiaunss s2 Amz@esuuiagung
P ' s ¥ o ¥ A
nzagthaunlar vaznaluthauiigdu (70:30) ANnuFuiTUdUS 08

az60 USudas1dIn CO/N NszAUA1IY aegise

Sudt dhnsiasadudiafimell (n3ude100 pSuTaqung)
Control (23.26) 17 19 21 23
0 0.084+0.13 0.084+0.08  0.084+0.13  0.084+0.13  0.084+0.13
3 0.964+0.15  0.986+0.08  1.130+0.09  1.008+0.35 0.980+0.21
6 1.782+0.10 1.798+40.07  1.946+0.07  1.874+0.28 1.784+0.41
9 22264030  2.446+0.12 27584022  2.562+0.24  2.442+0.24
12 2.768+0.30  2.780+0.17  3.318+0.34  3.150+0.07 2.786+0.21
15 3.12240.16 34604023  3.828+10.26  3.734+0.32  3.446+0.19
18 3.752+0.11  4.174+0.12  4.566+0.40  4.194+0.16 4.172+0.43
21 4.030+0.17  4.402+0.16  4.902+0.34  4.632+40.27 4.396+0.37
24 4.064+0.15  4.488+0.19  5.086+0.23  4.764+0.11 4.484+0.07

H %7/ o { I~ ~ dy @
msamanuIni 9.9 hminudeie ldveadulomiaunss S2 Munzipesuuiagqung
P ' s ¥ o ¥ A
nzatethaulal naznialudhauiiniu (70:30) aANnuFuEudUT o

az 60 USudas1aIu C/N NTzaUa1e9 a2e NH,CI

i dhndiasadudafimely (M3uAD100 N33 Taqnz)
Control (23.26) 17 19 21 23
0 0.084+0.08 0.084+0.08 0.08+0.08 0.084+0.08 0.084+0.08
3 0.964+0.15 1.044+0.13 1.074+0.17 1.148+0.35 1.040+0.54
6 1.782+0.10 1.808+0.12  1.988+0.16 2.012+0.28 1.970+0.22
9 2.226+0.30 2.446+0.23  2.666+0.33 2.778+0.24 2.582+0.47
12 2.768+0.30 3.022+0.35  3.194+0.50 3.372+0.07 3.034+0.18
15 3.122+0.16 3.618+0.21 3.816+0.09 3.996+0.32 3.782+0.46
18 3.752+0.11 4.1244+0.15  4.420+0.35 4.730+0.16 4.306+0.19
21 4.030+0.17 4.400+0.33  4.712+0.33 5.236+0.27 4.442+0.33
24 4.064+0.15 4.574+0.25  4.864+0.15 5.31240.11 4.780+0.56
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a Y o g4 Y] < A& 2 o
AININMANUINN 3.10 ‘Lﬂ‘ViuﬂLH’N‘V]‘VHﬂllﬂﬂJGQLﬁuiﬂlﬂﬂLLﬂﬁﬂ S2 1BINISLagIUUITE

P ' s ¥ o y A
mzneatethdulawasmaludhduingu (70:30) ANusUEuAY

Y o W J A [ 9y o 9
I080% 60 5uensiaiu C/N N3¢aUN189 A2831917

$udt dndiasadudiafimely (P5HAB100 DSNTaQNIZ)
Control (23.26) 17 19 21 23
0 0.084+0.08 0.084+0.08  0.084+0.08  0.084+0.08  0.084+0.08
3 0.962+0.24 0.9724021  1214+0.05  1.030+0.11  0.984+0.16
6 1.742+0.11 1.856+0.17  2.064+0.38  1.922+0.14  1.864+0.08
9 2.408+0. 12 2.440+0.14 2.822+40.18  2.742+024  2.442+0.08
12 2.786+0.17 2.908+0.04 3.936+0.11  3.378+024  3.108+0.08
15 3.384+0.23 3.52240.10  4.454+0.19  4.088+0.10  3.418+0.08
18 3.920+0.12 3.944+0.15  4.932+0.19  4.374+0.17  3.832+0.08
21 4.082+0.16  4.422+0.13  6.028+0.20  5.144+0.17  4.442+0.08
24 4.424+0.19 5.098+40.19  6.468+0.03  6.142+0.06  5.180+0.08

A o vy o a A o
N@sll’t’)Q‘]J%N]ﬂ!!‘lﬂ’)!ﬁﬂﬂﬂﬂi’)ﬂ]iwaﬂ‘lnﬂ'Jﬁ!“r‘iﬂ!!ﬂiﬂ

a ¥ o Y A ) < A 2 o
AN IANUINT .11 u’l’l’iuﬂLH’T\Tﬂ‘Vi181ﬂﬂ]@ﬂlﬁu1t’llﬂﬂuﬂ§\‘l S2 WUBINICLAYIUUHITR

Q

7 ! s ¥ o f
mgngatelaunlar uaznialuilhduiingy (70:30) anuFuies

az 60 USURT1EIU C/N 81831917 (C/N=19) YT IauTuduILAL

A9

$udt dviasaaudiafimely (P51619100 DSHTaQNIZ)
Control (5%) 10% 15%
0 0.084+0.08 0.372+0.19 0.178+0.15
3 1.234+0.11 1.31640.11 1.652+0.17
6 2.024+0.37 2.714+0.22 2.866+0.29
9 2.802+0.12 4.228+0.18 3.736+0.40
12 3.970+0.16 4.894+0.41 4.710+0.39
15 4.450+0.22 5.770+0.14 5.320+0.33
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HAYRINIFUTLIIYNDNINANT I IARANAT

a ¥ Y Y A @ A 2 X g
AT NNANHINTG . 12 UWTTuﬂ!L‘WQVIﬁ']lel‘]J‘UﬂQ'JﬁﬂLW'IS LUBDIWIZIAYUFDINALATI S2 VU

[

J 1 4 Bo’ o é’
danznzatetann)ar uagmaluihaningiu (70:30) ANudu
Fududesay 60 UsUonI1d1 C/N @21851917 (C/N=19) IS
A A

¥ Guduieesay 10 Tunaes (PVC) tagganaraan (PVC)

$udt dndiasadudiafimely (P5HAB100 DSNTaQNIZ)
ganaNadn (PP) naed (PVC)
0 0.089+0.08 0.089+0.08
3 1.842+0.15 2.425+0.19
6 2.895+0.30 3.625+0.25
9 3.979+0.35 4.534+0.16
12 5.042+0.39 5.369+0.31
15 5.500+0.57 5.830+0.23

a < a d
wam53mi1$ﬂﬂ%u1mmﬂwaumﬂﬂﬂsﬂ

4 a J < A
ﬂ1§1ﬁﬂ1ﬂwu3ﬂﬁ 3. 13 ﬂa‘immmﬂwamﬁﬂﬂﬂiﬂ"llml,f?(juclﬂmmmﬂ 9 ll’f]I“]ﬂﬁ@ NN
t A s A A a
IAYIUUDINITIVAAUDANUA Gluﬁmazuﬂwqm‘ﬁﬂ“u 25 93fN

EEAIE e 19871 12 7 @185 Phenol sulfuric colorimetric

A <& a d
S RIS RN IW@!!"I‘ﬂﬂ”ﬂiﬂ

A A v o ?;’ o d
(FaanSunenSuinvivnisaantiv)

P1 4.7840.30
P2 3.34+0.21
P3 5.24+0.51
S1 5.87+0.23
S2 6.04+0.36
S3 3.60+0.31
Y1 3.30+0.23
Y2 4.7340.76

Y3 5.22 +0.47
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~ a J < A 2 [
A1INMANUINT 3.14 ﬂ%n1mﬁ151WﬂLl‘ﬂfﬂﬂ11§ﬂGU'ENH’T@]LLﬂiﬂ S2 MWIZASIVUITUNE

a 1

{ @ { v A 4
lugnmzimngan anafgurall 1azna1a1eqnu AnsIzHa0e

G

BY Phenol sulfuric colorimetric

eI/ Twausanilsa
DI B A E/ N (ﬁaan%’udan%’uﬁmﬁnmaﬁuﬁa)
70/60 10.42+0.2
70/90 10.7240.5
70/120 11.08+0.4
90/60 11.3240.5
90/90 11.73+0.4
90/120 11.79+0.7
110/60 12.73+0.2
110/90 12.81+0.5
110/120 12.93+0.3
120/120 (control) 11.83+0.4

y < =
M519MANKINT 4.15 USuans Schizophyllan veudulefiaunase o loTean 1t vu

l
=

amsmaeaiita luaniziiangangil 25 osruwsaifod an

Q

dy @ 9 any e
NITINIZLA8Y 12 IU R8I Aniline blue

oIfiauAsa Schizophyllan

A a o Ly ?;’ 7 d
(HaanSunenSuNrnMinyaantia)

P1 1.454+0.20
P2 1.38 £ 0.06
P3 1.32+0.10
S1 1.92 +0.05
S2 1.98 +0.06
S3 1.02 +0.03
Y1 1.34+0.05
Y2 1.04 +0.08

Y3 1.83 £0.17
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d' o . Y < A
A1519MANUINT 9.16 USU1@15  Schizophyllan veudulewiauases 9 lolaian f

=

dy A A = a
zReeudeIsMaea e luanziiah UNPV 25 B3I

Q

= dy @ k) axt
IHALFYE LINTINITINIZLAEN 12 YU A8I5 HPL

oIviauA3a Schizophyllan

a a o (Y :’ % d
(HaanSunenSNHINIBaaNF)

P1 3.13+0.18
P2 2.99+0.03
P3 2.39+0.05
S1 3.92+0.03
S2 420+ 0.07
S3 2.44 +0.03
Y1 2.63 +£0.01
Y2 2.45+0.10
Y3 336+0.14

y < A~ 2 @
ﬂ]ﬁ]ﬂcﬂ1ﬂwugﬂﬁ .17 Usunmans Schizophyllan YUDIUHALATI S2 NNIZLQAYIUUITANE

a 1 v

{ o A v a J
Gluﬁﬂ'l’)%ﬁlﬁh'l%ﬁll ANANYUN YU UASLINIANWNU WUATIEHAIY

U

2% Aniline blue

eI/ Schizophyllan
oI saIBea/ N (ﬁaan%’mian%fmimﬁ'nwaéuﬁe)

70/60 2.42+0.21
70/90 2.74 +0.13
70/120 2.86 +0.15
90/60 3.13+0.18
90/90 3.36 + 0.08
90/120 3.39+0.15
110/60 3.87+0.07
110/90 4.09 +0.20
110/120 4.38+0.08
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Abstract

The purpose of this research was to enhance the mycelial and intracellular polysaccharide production from
Schizophyflum commune by variation of medium compositions. The result showed that the optimized agar
medium which was' composed of sweet potato 250 g, peptone 1 g, vtamin Bs 05g. CaCI2 1.3 g, dextrose 20 g
and agar 15 g per liter of water (SPBD) was able to enhance the myceliai production. The diameter of mycelial
was 7.07 cm when cultivated in the dark at 25°C for 6 days. These mycelial showed white color swollen and
dence, while the mycelial which cultivated on potato dextrose agar (PDA) had only 2.67 cm of diameter. When
the Schizophyllum commune mycelia were cultivated on SPBD medium broth in the dark under static condition at
25°C for 16 days, they produced highest biomass at 1.83 g/l. and the polysaccharide at 171.52 mg/g-dryweight.
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fn contrast, the culture cultivated on potato dextrose broth (PDB) produced only 1.53 g/L of biomass and 52

mg/g-dryweight of polysaccharide.

Keyword: Schizophyllum commune, A3 -glucan, submerged cuiture
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Figure 1 Effect of different carbon sources on colony
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within same cultivation time (a row) are significant
different (P<0.05). Values are mean + SD, n=3.
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(p<0.05). Values a're mean + SD, n=3.
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mycelia cultivated on different mineral elements for
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Abstract

This research studied the utilization of empty fruit bunches and oil palm fronds waste as a substrate
material for the cultivation of Schizophylum commune 9 isolates. The results showed that Schizophylium commune
S1, S2 and Y3 had the same colony diameter at 9.0 cm. They yielded the maximum polysaccharide content in the
range 261.08-302.02 ug/g dry-weight when cultivated on SPBD medium in dark conditions at 25 °C for 12 days.
After the 3 isolates of Schizophyllum commune were cultivaied on mixed substrate of empty fruit bunches and oil
palm fronds (70:30) with an initial moisture content of 60 percentage and the C/N ratio was adjusted to 21.86:1.15
(19) by adding urea, the Schizophyllum commune S2 provided a maximum biological efficiency (BE) of 8.96
percentage and the average fresh weight of fruit body was 1.35 g/100 g substrate. White fruiting body was observed

at 33 days of cultivation time.
Keywords: Empty fruit bunches, Oil palm fronds, Schizophyllum commune, Biomass, Polysaccharide
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wiefissandndBnawnnludaiu uazdutusung
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2. Jaaalnsoluazifduinnsidn
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2.1 Madia
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AIBETIAAUATITLALINUAEIFTINTE 11 3 Sanda
maldaausvasdszinalng tdun sanda WNQ
FIVAT UAL BZRT IIAIART 3 G288
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22 nsusniBaieuiand usznisnaday
BRTINITIIN
s A 5 ad .
uonieuIgnianaitues Kumar  wasAms
[7] namaudasnisiaiy lanldarwrsuds teanild

(Sweet potato, Peptone, Vitamin Bg, CaCl,, Dextrose,

Agar: SPBD) Usznausigiine 250 n¥u tldlewn 1
niu dmadnlasw 20 n3w 3eduile 05  ndu
UABLTHuRRe 1SS 1.3 n3w 120 N3 oUIH I 1
f07 [8]
23 msiwnassluwanisivas
1% cork borer PWALFUHIUAUINGY 0.8 LoURLIAT

Y « o & . T A s
L?j'\:LE‘?‘AIUWﬁ@LLﬂ‘NﬂL’WWiLQU«JDRQW%’]HL’}NW@LB LU
&

87 7 T uu 4 T ldasln wmanwmsﬁgmms
Wadlaawild (SPBD Broth) 4113w 100 Haddas vnlu

tunaniizla gevndl 25 asmiTaifs awduly

e,

& = 2

WIGLANWAIAT 1A UA2819NTBIAIIRZUNTS LAz

ga83nau 3 A% Wenes19n e LU fan
. Pr = a &
wils (Freeze drying) 1N dinmzwuSumlnduranilsd
daly
2.4 myarsilSunlnduraailsed
anamslwauzaa lsaeneatraiauasauisues
Suwanno uazam: [9] dwmiunmsinnsdliinalwg-
uznA1136 1535 Phenol-Sulfuric Colorimetric [10]
2.5 maaiuniaaine
1) maaSounzarehay
o 3 ' Y &
insnshaudannasgunazseilinauu
& & o v a o a '
tuian 1 dan tkelidunidlusssumaandan
'3 ' v 4 & =
saunzaniduiddldegluaniniizaiaunss
° a @ v o a
aunsoh Wl lomileing puwisgungdl 70-80
o ¥ a @ o a v
avmusaBes wdmilnuiiasd wazdalvlouia 2-5
“© @ [ v o = & 1o a o &
luiles matsug i lUSemeilSun maunid
asuau uazlulasiaulasis Photometric Method @3l
3584 Robert waznme [11]
2) mawspuneluthsy
danmsluthdslviivwe 2 - 5 loudiuas suuds

o a ¥ @ o P
Domnndl 70 - 80 asmNTALTUF IBUIABNLAININ

vq s N . " a & a a a & &
dradrausIwh lUSiansidSunmdunidansuan
' o a I3
wazlulasiau viwdoaiunzanatdy
o &
2.6 MSIATBNNUTTHAW
a T S ad
natessunaLTsIuduaaund st nifuas
Philippoussis wazamz[12] lasiudadhudfenuneu
gnuszinm 1 Hlasanadatiaduuen saawuiedn
Lﬁuﬁaué{')ussgmluqawm ginriie nudau
. . L&
(Polypropylene, PP)  37wiw 200 n3u nlusinigan
Uauada

aunndl 121 adrusaidus ARG 15
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A998 1Jwasn 20 Wil dassliliuudidagodia

A & ° PP @ =
LATINLWIZLREIUUBIMITAGLD (878 7 TU) BILWURT
Frudfeniiwan 4 3w Ush 25 ssriaaidos auduly
ATYNANAGTN

2.7 dnwuazasdandiwnzatsdidnidan
uazyglua s

< . o L K TN

Nﬁmaqmw:ﬂ:mumamﬂmmmcmmau

inTudasiaiw 100:0, 90:10, 80:20, 70:30 ua:z 60:40
o d 2 4w N a
Jruauruisuausasas 80 ussglaqdwma@ﬂ (PP)
@ o PRI ¢ ‘ v = v a e
q9aT 47.5 NI il fiesinse Udaaliiin udduva
¥ 4 Y c v A« . e
JwatiwizlRasuwuaatnndaantduiaan 107% JSum
Jouaz 5 Unhgmwmnd 25 ssevmaLdna tudaamn
93 Fu iNenuinwinuisuastiuaa @annaiduils
by @ o A o a a o

A EINUNUAINAAIVEITEGINIL) awduloaials
EELUINGE ilihfleaaniNenierdsz@anininnig
%23nan (Biological efficiency: BE) @133F189 Mandeel

uaramz [13] (umsi 1)

BE (%) = Weight of fresh mushroom fruiting bodies x (Ipp
Weight of dry substrate

2.8 ﬁnmumlacnrm%ym‘%'uﬁu*kqtm:sia

nMIuARBINIaiaLAT
Laané’m’lmuﬁﬁﬁq@mnuamsﬁnmﬁmwd’mmmu

thdudrdomsluthduiisu  muiuenedusudu
vavizgiwizliaglusiafanas 50, 60, 70 uaz 80 (7
AILAN) NINABBILRZLAUAIBHIIUREIATIZRWE
wdsanude 2.7

2.9 dnwnarasdadwaiiuonas
Tulasianaanisndadniaiauasy

Ysuseanadmanivsudalulasian (CIN) 184179
wnsidanldinuantinaassde 2.8 IWivanuy
21.86:1.15 (19), 21.86:1.04 (21) uaz 21.86:0.95 (23)
FINIRIUIMERIIEIU C/N enuiTusd Cruz wazaAte
[14] lalfySmduundslulanan (CIN= 0:46.6) L
ao‘l,m"aql.ww:mawmﬁuLﬂa"wiamoluﬂwﬁmfwﬁu
70:30 (C/N= 21.86:0.94) MU sauas iy

a8

5

e

a VoA e . o &
‘IJQ‘U LTULREINUNIINGRBINAUBAUTY

757t IR 14 2L 4 satau - TuieN 2555 55

2.10 NITIWUHBNTNA[DY

MsuNuMINesasiuy CRD (Completely
Randomized  Design) 1137988382 3 :w Was
SlazRa AU I8 (ANOVA) 9NUNRNTINEA DS
n‘r’iaLﬂ‘%yuL“?mummmmemﬂwaﬁamaodm—a‘éUu,siaz:

TANINARDI Tay3% LSD (L&ast Significant Difference)

3. Han17I9
4 = a &
34 dansuaniratnauIgNsussnITnadgay
das1n1sai
< e L a £ o s
Wauass 9 lolmaa Auonizauianiaindladis
AR RLAINUREIEIINTIA L 3 JanTamaldnandiy
vasszinalngldun vingy (P1, P2, P3) syuan (ST,
S2, 83) wnzuzan (Y1, Y2, Y3) PINANTNARELAAIINTS
a - . LA a o
Wiy woinsadeuassdulngaigiivlelddu
@ a a4 &
g wsudvosNla lapfiiia S1, S2 waz Y3 &wnIa
- . s - X & o
WiguazaHudulpaulduIIueImIsisse Jaua
v o a { &
(N UARENANRAD 9.0 LoUFiLuas AT LWIZIREd 8

a

Su (Table 1) Fofl

]
®19791 1. Colony diameter of Shizophyllum commune
cultivated on SPBDA in dark condition at
25 °C for 8 days.

Sample Polysaccharide content
( Hg/g dry cell)
P1 238.96 +1.3°
P2 167.06 +1.6°
P3 261.81+2.0°
s1 293.30 +0.4 °
S2 302.02 +0.3°
S3 179.59 +0.3 '
Y1 164.92 +0.2°
Y2 236.50 +0.8 "
Y3 261.08 +0.5°

Remark: The same superscripts are not statistically different
at p<0.05 according to Least Significant
Difference test. + =Sparse mycelia ++ =

Moderate mycelia +++ = Abundance mycelia.
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Fauahanns

2.
5
9
=
B

A
o

VEEINDS WU 39 S1, S2 uar Y3 i

sitlwiuaneslsdgigaagludas 261.08 - 302.02
TulasniudaniuibminiosdudoTable 2) annms
nases wuhUssalwauaanlseianaldanngiuna
Woaunnilsurailndidosiulndusanlsdianald
SLIVEEASER PR OIS Lﬁ@ﬁwk@ﬁwm )
WI9INSEN3 uazidiotiade Adnwisolas aang
grovmlos uar@isso vingavine [15] wodnda
aywlwiainas JuTanuesiniuoaalsdoglugas

194-325  lulasnSudanSuinimsadung aanuds

Aol o

WRBNAALATI S1, S2 war Y3 Fuduihsunsinions

ni3
J
#13WN 2 Polysaccharide content of Shizophyllum
commune cultivated on SPBD in dark

condition at 25 °C for 12 days.

Sample Colony Diameter Density of
(cm.) mycelia

P1 6.0+ 0.3° +

P2 8.5+ 0.4" ++
P3 88+03° ++
s1 9.0+00° ot
S2 . 90+00° +++
s3 8.9+02° -
Y1 8.5+ 0.3" -
Y2 9.0+00° ++
Y3 9.0+ 0.0° o

Remark: The same superscripts are not statistically different
at p < 0.05 according to Least Significant
Difference test.

1.3 waznsdasd@wnzatnidasdainaznig

Tuddu .

LIEENEATWS f‘”r‘?’s?ﬁﬂ_

5”‘&"}%51&@ (Figure 1 a-c)

48z Y3 8989
mawﬁ@maama\ﬂ%a S1 82 u4asY3 iy 1.34 1.44
u8z1.19 n3NE0100 niudsquwi: euday uaziduly

a

Hana 3 lalmae SAnwasnasadgilininusie uas
wigldndeg e @wledaanininaigai wasan
P & & o P o ' a
Frmnziaasled 18 Tu lapiduloasSuuihmasainnis
&
LWAZLRE
I a o A A o doa
wWwaa 27w dlesninanstwSuduiiianitlums
L3 =1 3’ =3 o -}
neaavInts: 80 i.umm'ﬂu@dmu\lﬂm‘lwumﬁzmy
armaludzguwizlald auinldiAanisuasandiau
ganalidwlodo uazutinans [16]  ®ulelisanso
WigausIaanie avnuisldaunsadiuimedn BE
v 4 , . U
1§ Wadmszdmannuuanaendane wuinge St
s2 uaz Y3 ldfiemnauandranunadfiegrefidudnan
an pray o Y a
nadd (p20.05) lagfie 52 ldnandairasgiaa
aenuafendangiuyerizgainiznzaisidusanis
o g e o
luthdudawa: 70:30 uasiTaldawnss S2 thaldlunis
&, o ' o <
nasadtudall SierRaeadaInuNaniIInaasdte 3.1
o4 & @ v & P
war 3.2 fiia 82 lmmmaumuquanmqlﬂlau LR

Unnmasindusoar lsdgegaiiudaaniu

y
34 ummm'nu'zjmsu&umamwaﬂ AINIR

3
HRZADNIUALAN

Rewass 52 Ly lddnaalainnzidns vwiagiwizi

b

forufududuiovs: 60 arnsfidndAyn9sia
(p=<0.05) LﬁaLﬁnuﬁuﬁﬁzﬁumm%ué"uq loylweande
vIaa 4.45 n3uee 100 niudgginz #dn BE winnudas
az 7.43 (Figure 2) La”ulnﬁéTnum:miLa%qusTﬁ'ﬁaq
v waanpundulolainuuidu uazansoallasen

oct & o -
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Culitivation time (days)

4
31]71 1. Biomass of Shizophyllum commune S1 (a), S2

(b) and Y3 (c) cultivated on mixture of different

substrate ratio (empty fruit bunches: oil palm frond)
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Biomass of Shizophyllum commune (S2) on
different initial moisture content. The same
superscripts are not statistically different at P
< 0.05 according to LSD test. Values are

mean = SD, n=3.

50% 60%

70% Control (80%)

zﬂf; 3 Fruiting body and mycelia of  Shizophyllum
commune (S2) cultivated on different initial
moisture content of mixture substrate ratio

70:30.
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mstesmeanduluia sanldndniudluidedau
wihil fssaandasiuruiivaas shen uszans [17]
M@ﬂmsnwammmm’nmiwmamawm fani3iasa
YpLnaviasl (Shiitake) wWuRavauiinn BE jr@amm
i“a@,ww;:ﬁmm‘%m'%jmﬁuaglwﬁw%aUa: 55-60

3.5 waaaseaTdmarsuanaalulasionas
NMTHARTINIAUATABNAALATY

PBFunmdunigariveuraimzatsdrdanidaiuas
yaluthdusihdudan iy 22.12 uas 21.28 (% wiw)
udrey arudIunmlulesian iy 079 uas 1.33

(% wiw) @1UE10U LasdataaTIdIuaISua

[‘J

tulasiaw it 281 uaz 1611 G98ATEIUDA

a '

mim%ﬂugﬁm%‘uawiaiu[mmu (C/IN) Tuasianis
Wigrasdulouasmsseneniia wanAINIUAT C/N
éT@Lﬂum‘ﬁijwanf’mmmmm‘wa@iamﬁdamamﬁa@
wnzifie windgauinzisanduaniuoudalulasion
g1 9 wvhliiiensdesaasldin[18] ey
8aTEIU C/IN 2097F0LWE (measthdudrdanily
Urduinain, 70:30) ﬁwgﬁmlﬁtﬂu 21.86:1.15 (19),
21.86:1.04 (21) Wax 21.86:0.95 (23) ANuTwIuuTan

- S a v o a
8 60 WUILTBLAALLATI ﬁ’]m’]sﬂLQ?m‘,\lﬁ@‘ﬂqﬂL&]a

I

& o da o o .
LW’]:LamuuaaQmeuﬂsuamwa’m C/N nny

o

21.86:1.15 (19) lasianuuandisnuagafiiedmeny
NIRDA  (p<0.05) WodsurFofaunsiiimsdes
uuia@mn:ﬁvtzjﬁmsﬂ%uSmﬂéhu, CIN (T99LIAY) Ud
Tdanuuanad1anuwad 9l i g nIang (p>0.05)
Li‘}mﬁsmﬁuL%acﬁﬂLmsaffmwa:Lémuuias;LW%ﬁﬂ%‘u
96938 C/N winnu 21.86:1.04 (21) Waz 21.86:0.95
23) lapl¥nandaioadivindy 5.08 niwea 100 N3
TEAUNE Aanswzians 24 3w (Figure 4) duly
Lﬁ]‘%ty‘lﬁﬁaiaqmw: Arsuwindes 21w @l
ﬁ“ﬁa@m:uauﬁmjmamﬁ'mwwzﬁéymt,ﬂunm 24 Tu
Susheeondiedatwnziasaiuias 20w uas
aanIniAuaeniiald fstezanisiane 33 Tu

Fuaueeneiannitganiuauailiismag e

TUNAL 2555

:
=

a8 (p<0.05) FlviA1 BE gigaious: 8.96 mnun

@amﬁ@ama?zﬁ 1.35 niuda 100 7§9LWIe (Table 3)
28 Wimsdwiowannias 18349 FI619

i
mm%mt sefnuluunassssumalagia il Adndnag

- caa A
JuidanlasianizudinmaIuaan vinlviaalldn

;

Judszniu

187 vWT** DA aﬁu[m@ UUBITREG

wneloiflon 21.86 ¢ 1.15 (19), 21.86 © 1.04 (21) uas

21.86 : 0.95 (23) laglfui3y WU’jWﬁ’]&ﬁi‘Vﬁ”i}?\"\?‘ﬁi

mnwnsdsadilodeliduasuasldimonaeniiad
Wudin WatlSpuiAnunugeniuay (Figure 5) it

Lia\ﬁﬂﬂﬂs Qmmﬁ@ﬁa»mma a8 L@mua 51

GanFsundsunvnenluiilsudaine ganaliioas
sansngaduenluanavesgislldldlasass [19]
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Cultivation time (days)

Eﬂﬁ 4 Biomass of Shizophyllum commune (S2) on
different C/N ratio. The same superscripts
are not statistically different at p<<0.05
according to LSD test. Values are mean *

SD, n=3.
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2
#1579 3. Time periods of the different C/N ratio of schizophyllum commune (S2) cultivation.

CIN Spawn running Pin head formation Fruiting body formation Average fresh BE%
(days) (days) (days) weight (g)
Control 23 26 31 113+0.1° 7.52+0.3°

19 21 24 29 1.35+0.0° 8.96+0.3"

21 21 24 29 1.23+0.1° 827405

23 22 24 29 122400 8.00+03"
FIHRNITNAROIFEAARAINUIIWITHVY Cruz LATADLE 4. apluaziauaiie
[16] WuSineiadsues CN faunzausdans FoFeunss S1, S2 uaz Y3 Jaanmaadn anm in

a o e 3 ' b N . ¢ ?\A A/ - ,3

Lmngl,gabaswmaﬂmaaglumv 16-24 muma@ AR N LA ST Ra AT o 78 Tapduniaiduniiu

fenzarptrduidarusznisludrdniidusiunsn
ﬂs*mn@ﬂ,’ﬁnﬂuﬁamwwmﬁqgmimﬁ@lﬁﬂﬁ wases
mmmmﬁawuwulumwa@ AL PLI I
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Control (C/N 23) C/IN 19

CIN 21 CIN 23

4
Eﬂﬂ 5. Fruiting body of Shizophyllum commune (S2)
cultivated on different C/N ratio (mixture
substrate ratio = 70:30, initial moisture content

=60% )
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