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ABSTRACT : The lignocellulytic enzymes including a-amylase (EC 3.2.1.1), lignin peroxidase (EC 1.11.1.14), laccase
(EC 1.10.3.2), xylanase (EC 3.2.1.8), Sxylosidase (EC 3.2.1.37), Sglucosidase (EC 3.2.1.21) and cellulase (EC 3.2.1.4)
were extracted from spent mushroom compost (SMC) of Pleurotus eryngii. Different extraction buffers and con-
ditions were tested for optimal recovery of the enzymes. The optimum extraction was shaking incubation (200 rpm)
for 2 h at 4°C. a-Amylase was extracted with the productivity range from 1.20 to 1.6 Unit/SMC g. Cellulase was
recovered with the productivity range from 2.10 to 2.80 U/gf. S-glucosidase and Bxylosidase productivities showed
lowest recovery producing 0.1 U/g and 0.02 U/g, respectively. The P. eryngii SMCs collected from three different
mushroom farms showed different recovery on laccase and xylanse, cellulase. Furthermore, the water extracted
SMC was compared to commercial enzymes for its industrial application in decolorization and cellulase activity.
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U] FAAl TR d7 158,642i=0] AYAtE]
3 =ERHAL, S=ERIHA R Fol), HeolwAlo]
vl F WA AAEEe] 88% A gt el Al
o] AY2FEF(29%)E FolHA (34%)ThHr o2 o] AatEH
W 46,000=00 o]Et}(Jang, 2011). WA -3 (white rot
fungi)?l SEFRIHA(P eryngiiy> T2 FHET, 5%
ofAJo}, Folzg]7}, A|Fal At B Ajo} Wi 5o of
Ao kel A 2PAHl| AL Qlom, Ak wt
A

ah=

(Eryngium campestre), =2(Laserpitium latifolim),
¥ (Ammiaseae)ot 2 ZE4=9] el 714
RO = UHA Urh(Zevakis et al., 2001).

A F= A AA i ol 71 sk A
Sh= TS ZA] xylanase, cellulase, lignin -3l & 2x(lignin
peroxidase, Lip, Mn peroxidase, laccase)s U 4|3}
o] I A RANRAE T84 AR dos
afate] #AM] FF STHEE AA FELLE o] &
SFC}(Scarse, 1995). WAISlF Aju]Alo] ALE-E= IAE
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cellulose, hemicellulose,
o} . E=ElEHAl <
e HANIHE S4S JE5T F 30-
4099 #AMEEIE T 10o9Y 9] WA AHA = A4
< AA HAE sk 78 F f7]ske iR E
g % ullX|(spent mushroom compost, SMC)EL % <]
Hoh = BAl 8 5 oA A 160TE/d L

A HA dom UdRTF FEALR, HY] FoE &8y
AL Qlont o WAL Sk dubE o R Pt Re
AHEA] AN 710 vhEe] B AR aAE Akt
B2 (Singh et al., 2003) Z=ElISMClE ko] =7
Agriadlgart & & o= o4 ok BiAl SMC
2 FE 3AaFEdATE ZIHA, A5, o,
FAHA, e, ol S AT (Ayala
et al., 2011; Ball and Jacson, 1995; Ko et al., 2005;
Matcham and Wood, 1992; Singh et al., 2003). 2221}
Al SMCE FE9 3a At #ARI=
itk 8 F uiA S o] &3 HAH AT EL Y =
I AGA o] §2 HAL S o83 3L FUHA ] AR
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5 EZA nlo] Qujx
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A% olgks SHolA FagE onlrt vk B
el G A Hx, AR Ajolelo = AT, &
= 7h, AR vk Ak Fokell Al A
3L Tk HZ vlo] oA Ak o] ARg-E = Fst
2 AlA A B4 A 11%S F433kL Qo] &=
A Zae] 77 AEA o HAL Ak

2 Aye ZxeluAe 3 T A9 cellulase,
xylanase, lignin &3] 84 59| B FLENEL FE2Z
A& ggatal AP aasA e

W fol N > B

ZLERIHA SMC EFE2| F& buffer SEE
e s+ 28

9P Q1o Eielel MAMEET A YAkEE 58
WA (SMC)E o]&3515th. ExEle] SMC 5g2 Fulcon
FHo| ¥ FZ buffer 25 miA7F F 4°CollA 2417+ &
e A2oA 200 rpmellA K& % buffere tap
water, 1% NaCl, 0.05 M sodium citrate (pH 4.8), 0.05 M
phosphate buffer (pH 7.0)= g2]ste] ARE-aFATE ZIRHR
& 5 SMCEFNS 10,000 rpmoi|A] 4] #2lste] SMC
AR FAAA AL E AL TLFEN0E B
Al o8 3

ZELEIZ|HA SMC ERYE SAMMM

g le] el AulE7t 3348 A st SMCE

sl BAERHaLES SHS AT 72 Al

8 A FEsee] o2 A Yehd o 3l
Fo] F719lste] ZH7ke]l SMCE FA7%sL S5g
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Z=ERAl SMC 5ol Azl SR 0.05M
sodium citrate (pH 4.8)2% FF buffer 25 mLS 713}
o] 4°ColA 2, 4, 6AI7F & 200 rpmAEEE T 6,000
rpmol| A AaliEe]ste] A5dS Fot cellulase 245
=4 skt

(1) aramylase: E4F=N 20 pet 74 4,480 pLs
S3etar, 20 mM Q14F 2h3-8-H (phosphate buffer; pH 7.0)
o %2l 500 u0 HEEN(10 mg/mS 712Z F7lske]
37°ColM 5% &t BRI &, AE FhTE 540
nm 3o 4] Dinitrosalicylic acid; DNS) ®H el w2} =
ATt o|n], maltoseE XFLZE HH 1 uMS E3fl5t=
S 1 unite 231 U/gZ ¥A 5T

(2) Cellulase: 7] E4&FZ 50 pell 0.2M sodium

acetate buffer; pH 5.0 %<1 1% carboxymethyl cellulose
£ 71A=E #H7kste] 37°ColA 308 %t A &, A
E SATS 540 nm oA DNS #He| wet 57
ot ojul, glucoses ¥FO 2 18Y 1 uMS Eajsk=
2L 1 unitS 23} U/gE FAIBFAT

(3) Laccase: £4F= 100 pfl sodium acetate buffer
(pH 4.0)0l =<1 0.5M 2,2'-azino-bis(3-ethylbenzothiazo-
line-6-sulfonic acid(ABTS)E 7|22 7lste] 22004
B REAIZL &, 420 nm oA ABTS] 4tslE
Ao % OD #o W3S unite® A ost
AT}

(4) Xylanase: EAFZE 100 wek 400 uee] 0.1 M
phosphate buffer (pH 7.0)8 &%3taL, 0.1 M phosphate
buffer (pH 7.0)l =<1 500 pte] 1% oat spelts xylanS- 7]
AR F7Fsted 37°ColA 208 & vREAIZ 5, AAEE
US540 nm oA DNS el wet S8t

3

olu], D-xyloseE ¥FO 2 18T 1 uME Edllsh= A

lunit23}3 U/g® FAISHA T

(5) Bglucosidase: 71224 0.5 mM sodium citrate buffer
of =<1 0.5 mM p-nitrophenyl-AD-glucoside (PNPG)E A}
g3tod ER13}aL, p-nitrophenols X0 2 ARSI 13
T 1 pMS E3lele AS 1 unite 2313 U/ge & FA|
st

(6) SXylosidase: 7124 0.5mM sodium citrate
bufferl =<1 0.5 mM p-nitrophenyl-AD-xylosideE 712
2 ARE3laL AFE-Eke] 915l p-nitrophenolS ¥FS
2 ARESHY 12T 1 uME Ealshs 2S 1 unite 23}
I Ulge 2 ®AsIIH.

(7) Lignin peroxidase: 7|2 =ZA] veratryl alcohol2 A&
stal @ankgol sl Aatsl= A<}l veratraldehyde
£ 310 nme| $3=0lM S48t 48S ARSI
HES- &3NS 100 mM sodium tartrate buffer (pH 3.0),
2mM veratryl alcoholZ 3t} ©] ¥HE-S 0.5 mM]
H,0,2 A7Ige s whgS AlAetal d2olx 587k vt
S 33T}, veratraldehyde 3,4-dimethoxybenzaldehydeS
R Slo] 1Y 1 pM S E3ldhs 21 1 unite =
3 U/ge 2 FAIBIAT

2 i o

Zn o 7@
ZLERIHA SMCRE SEMRLARNEL FEZ

A

[

W
i

FEAZ g 2A43TES A 98k 20 g9
Fxelg] SMCE 100 m( 572 0.05M sodium citrate
(pH 4.8) 3= buffers 718l 2, 4, 6A7PEE 200
rpmol| Al FESHHA FEAZ] w2 G484 AL
st Z=etEHA SMCETH Fstass i 22
T de 210e s sl el wed 24 tap
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Table 1. Productivity of lignocellulytic enzymes from SMC of Pleurotus eryngii by different extraction buffers

Enzymic activity (Unit/g)

Enzymes Extraction buffers

A B C D E F G
Protein (mg/g) 0.572 0.356 0.396 0.653 0.531 1.328 0.693
o-Amlyase 1.559 1.506 1.462 1.409 1.216 1.524 1.647
Cellulase 2.645 2.855 1.975 1.567 2.856 2.125 2.725
S-D-glucosidase 0.141 0.183 0.090 0.517 0.709 0.560 0.158
Xylanase 4.857 4.592 4.028 4.028 5.056 5.255 5.089
S-xylosidase - 0.020 - 0.080 0.102 0.108 -
Laccase 8.924 2.702 6.283 1.684 0.939 2.360 8.073
Lignin peroxidase 5430.9 5234.2 42343 5560.3 3765.8 4879.7 5673.5

Extraction buffers: A, tap water; B, 1% NaCl; C, 0.05M Sodium citrate (pH 4.8); D, 0.05 M phosphate buffer (pH 7.0); E, 0.05 M phosphate
buffer + 10% glycerol; F, 0.05 M phosphate buffer +0.25% Triton X-100; G, 0.25% Triton X-100. The results are mean of four replicate samples.

water, 1% NaCl, 0.05 M Sodium citrate (pH 4.8), 0.05M
phosphate buffer (pH 7.0), 0.05 M phosphate buffer + 10%
glycerol, 0.05 M phosphate buffer + 0.25% Triton X-100,
0.25% Triton X-1005 ZH2t €2jste] ARE-&1tt. Table 1
oA vkebd A3t 2he] FZ bufferd Tl 4L 0.025%
Triton-X bufferoll Al Th2 bufferel] B]sle] 3ujollA] 2u)7}
A B gol A= HA

7zt FZ bufferd ZxERHA SMCE FHO o
amlyase, cellulase, f-glucosidase, xylanase, fxylosidase,
lignin peroxidase % laccase®] §43]4 885 a4 &
Joz ZAF ST AmylaseZ2HS FEF bufferd 2
1.2 U/golA 1.6 U/g2 So|&dwbst xfo|7} vehA] ek
o™ cellulase®™ FAFSH 232 0.05 M phosphate buffer
(pH 7.0)914 1.567 U/gZ SA YepgAINE t2 F&
buffero|l A= fFARE 43825 BATE BD-glucosidase=
o2 28R 0.5 UgRE de WA Yeisen g
xylosidase= bufferdl] et AZEA] UL 0.1 U/gelst
o] uf-g- wefst &8 HATE XylanaseZ/d-2 0.025%
Triton-X bufferol ] 53 U/gO & & F4T4S HYoH

£ & bufferdlME 4 U/golde] E4848S B
Laccase 2224 9] 79+ thE oKWt 453 =2 4
o2 Yeltor E3] tap water®t 0.25% Triton X-1005
Z8qo 8U/olde] =& a4ATAHLS Bk lignin
peroxidase®| 7-¢-= ZEl2|HA SMC &4 FollA 7F

aT=
A wol| $xdl= Ao =2 Ykttt Bufferd] wel oM

o] 7} et 3,7659014 5,673 U/ge] =& a4
Bt

SMCFEAI7HE 84 S-S A |9lst 57
2} 0.05M sodium acetate% bufferol| A 2, 4, 6 7F
QF 200 rppme] & & TATAS A A3 24 F
EA7FolA FHS] =& g E T F IS ZloE Y
Eltor 938 4A7F o] Foll= aagAdo] AT
ol Al Pleurotus sajor-caju(*15=El2]) SMCZ ¥
o] FE AT aAs|ggol] 2-347F Wi HAo|Arh=

=
T
5

(Singh et al., 2003) A3} =] g},

Aol P sgjor-caju(15=F2]) SMCEZHFE 9] tgFas
S 913k FEF7o] B vl AvkSingh er al,
2003). L B0 A 2= bufferd &4 3|FHS 50 mM
sodium citrate buffer (pH 4.5)°14 7P =4 Uehgon
E£3] BD-glucosidase”} 27.4 U/g 9] =& AL HIS
L} laccase®} lignin peroxidase®= ¥ A7+ F1-€l
SMCHET} 108 o] vhe G AS|FE-S BTk 529
7%+ lignin $Fo] 20-25%F %= T3P cellulose,
hemicellulose, pectin} 733t 3}k A3LS o]F 3L 9l
o] cellulose, hemicellulose 52 AdFA2AAHS FlEA]

drAoltt, GAAFE lignin 3 5490
lignin peroxidase, Lip, Mn peroxidase, laccase= lignin
< Balata =2 A4S ol B YR &
St (Couto and Toca Herrera 2006; Zhao et al., 1996).
Laccase= T-2]°o]&g Z3ete AstaamA 4o 9l
= ligning T43F= phenol &S #allahy F8olF,
A, A2 E2t e AoR duEA dom,
Hao] gl A Zo H ol ExAse 738l desdES
A|A3l= Bioremidationo] 58 2 < Slth(Abadulla
et al., 2000; Couto and Toca; 2006; Devi et al., 2012).
vl Qo] IS 9Jste] ligningtge] A2 S5,
At 9] 2 FAo] biomassE ©]&F L 3O 2]
ZF oaEH ol A FEE HIde 7, HE5E olE
gk vl QoA kel ¥lxkE 7hstal SlTh(Angenent,
2007; Na and Kim, 2008). Zz2jL} EZo] FAEII
lignini&-3llel] &gt HFadi B8-S F7M7]= Aol F
H AR et A Wge] A8 A o 33
AJEAZ AESA WS lignin F3ll g 4x0]gof A3
o] oA AL Ak, FHArzSl o3 lignin 9l &
Ao igddo] Alet, &5, 330 STE o835t Al
=53 o} (Gianluca et al, 2007; Guo et al., 2005;
Hoshida et al., 2005) ™% w& &85} phenol #3l4k

ol g sFu o] AN AT & A

lignini&-3l| 7}
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Fig. 1. Productivity of enzymes in Pleurotus eryngii SMCs collected from different mushroom farms (A, B and C). The results are
mean of four replicate samples.

oA HALl Z=elWA SMCEHH llgnm—v— sl&a No. 29 ZH o]y 70| S0 = FeAFdel H
7} A = e Ao yeidel] wet 34 A3 718k 50°ColA 1A 7 ¥HSE 5 filter papere] #8117

o] wE 7411%]*%7]]“%4- Az HLAst HU}—E— =5 =5 EI3}t}. Filter papere] 3= celluclast 1.5

H ARG T 'E] AYE Aol 7Fe & AS A 10w AN §ES 2A17F SHE A ZFeRe] 3A] 7kl ¢
2 7|the . A3 BaFAqt. 22k 1008 343 celluclast 1.5 (9}

Fig. 12 S=elgHAl AujEs7t25E SMCS 78} ZrElg] SMC F& a4 AR 5/\]7P Ar A
o] 57PE SMCUH 9| 4848 AT A7 SMC Foll Eafialr] Al&kste] 1047 Sl 3] iEafst
= g3 12.92 mge] @ AFo] AZH O™ laccase A A THFig. 2). celluclast 1.50 1004} ,]éqfﬂ ko 18

Ako] 7H¢ =A) YEteH, Bs7F SMC= g9 18.85 mg cellulase unit/mLe} A sl= g FHoly EajEe 71zl
o] thildo] 3] E9lOm gramylase, cellulase, xylanase Aoz e Celluclast 1.5 = Nobozyme A7} 7

o] 7 =A YER e 53] xylanase®| A9 3l cellulase EAFA] Blo] QoflLf#] AYHS- 9]3F biomass
3 ol el g4agdEs Bt Csvhkel AS- diF

87 T 52 E4S YERE S lignin perox1dase7]- 1 2 3 4

M ES o= A %E]Oi‘:]' St Al wj=] €]

[‘lJ

EEARE PSRN, 2R, Wane 2 BA%
gho] 50-80%¢] ¥ M A @t Tt £ Ao
AHEE A 20 kit gskor] Bage] Aol
Fav)de] H ujx YRR 24 7108 Zow Az
=9},

9] cellulase®} cylanase@/3o] 718 =4 Uehd AF
7ke] ExelglHAl SMCFE8¢] I do]d (filter
paper) w3l 5S celluclast 1.5 ¢ (NobozymeAh)®} H]xla}
Aok 2=elHWA SMC 5gS 25ml SHFE F& 3
3L 40%°] ammonium sulfateZ TS A3t 5Sml
o] o %4 ImlE 4mL 0.05M FANIEF 458§
H(pH 4.8) ol & sl HF 5mi= AT HlZT &
24 celluclast 1.5 0 ¥9(1,800 cellulase unit/mL)yS 104, Fig. 2. Degradation of filter paper by water extracted P. eryngii

o %

—

=] = SMC. 1. Celluclast 1.5L (180 U), 2. Celluclast 1.5L

u) 3143 §4go = . A E ;
1007H 'L—;u“ LA 1_ m;: 4ml OB;M T ]j]r/\ (18 U), 3. Water extracted solution from 5g of P
F 4S8 (pH 4.8)° E3sto] AT SMCAE A eryngii SMC (Farm B). 4. Water Extracted solution

&3N3} celluclast 1.5 (2] G4 &3 5 mi-S Watman from mushroom compost without P. eryngii.
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Table 2. Effect of time on cellulase recovery with different extraction buffers

cellulase activity(U/g of SMC) at different time intervals (in h)

Extraction buffers

2 4 6
Distiled water 4.89 4.96 4.89
0.05 M sodium citrate (pH4.5) 7.61 7.15 7.08

The results are mean of four replicate samples.

9] cellulose F3ol 71 HHEZO 7 o]& & giolt A77t 3= JUTHClaus ef al., Devi et al., 2012).
(Na and Kim, 2008). Z=e}2]¥A SMCE g cellulase  =E}2] SMC Wol] So]8 o2 t}aFe] laccase] 3|5Hol
18 cus o+ k= 2oz Yehy g BAl SMC w2t F=ehe] SMCO ¥ 837}E bromophenol blue
cellulase S FAFSIAL BT} 78 SMCE A@stel  (BPB)Z AT SElHA SMCE &2 FF3
A=A T2 A SThA cellulaseEA 9] AFE A o] ARE BlYom ERTEE P ostreatus25F-E ¥ 3

Zgo] 715 & Ao A7t FYT). Laccase (11 Unit/mg)E Sigma AFZ FE +¢9 st AR
I Th. SigmaAl laccaseE EOl (165 unit/m)E o]
LEI2|HAl SMC Laccase 2411 S4 % 100 pek SMC 100 pE 100 mM sodium acetate

el WAl SMCOIA laccaseZAdol EAZOZ 7} (pH 4.0) 100 piet E5H6t3 BPBY] HEEEE 0.01%S}
A=A yelgo g2 FUFe AN P oostreatus 0.05% 3F] 12A]17F BoF A2of Bix|sle] M gIE 2
&ERIWA),  Flammulina  velvtipesCYo1HA), Lentinula ~ AFSIATE. Fig. 4= 0.01%2] BPBI}gA o 2 ehytr}
edodes(FEHA)T AAHAL, FE7FRHAL el el WAL, Sigma/\]- laccase 16.5 US =] 39S S o] &
HEFOHA, A, =FFolHAl SMC9 laccase & =FAoz g glon 1082 84 1S we
BASAYS U SIATE Fig. 3 Ukt wiAl SMC = Agay) A3 o= AL #F & 4 i 2=

ABTS$} HH-8-31] laccase 5’*’\*7‘4‘33 ZEAYA EFHAl SMCe] 79 Sigma laccase 4.5 U =9 &
UrEWd Zolth, ZrEfelHAl SMC FEEA 11 2848 BoldA 0.01%2} 0.05% BPBOllA S48 3=
_,__,/\_H_i gl or theo 2 “ElRHAS g9 %= Bath 28y 48 3 laccase 9 SMCE= &S o
SIS Blom solHA, A, DAL, mE= o] BPBEA o] ®Ist=A] eghrh. =Bt WAl SMColl=
E}ﬂ‘ﬂﬁi, HESoHA &HVJ\ =Rl SMCE ot a7 EgHoR EAska 1o 53] lignin

Aee 254 tﬂ*—ﬂ‘%‘lﬁ"] g weFeAl YERRtT €4 peroxidaseZt THFEHTSIAL Qo] @A) #o] & = S
2 IR st B 2=Elg] SMC= 8.0 U/g®] < WAl F g glrh AAF R =ElAle] ujde]

[e]

( 0\1 [u.l)h
HU mlo

=
ia=
=

)1[

_I

=2 @4 HAom ERMA SMC 2.80 U/gHTh

39 ©]’39] laccase@Ad o] =A YER e FHAl SMC 1 2 3
£ 1.3 U/gZ FoluAle 0.35 U/gl 2 laccase 4] nj

5 mlefatsint. A E=Ee] SMC= tHE A SMC =

oF HlaLafA] 53] E2 laccase B0l e HoE

Ehdol Wl el SMCE YE9 laccase 29} A 0.01%

QA ol gl Tl §8T Ao Alw HIAT. BPB
ket Zgpo] £ Wl e] Laccased] SAA 29| o]

234567 =

(ﬁ
Control %}?\b 8\ = ‘«N ‘{:: \fz \,_w 'a} 0.05%
Laccase activity <y A_‘j } :“ { A ‘\, BPB

Fig. 3. Productivity of laccase in SMCs of different mushroom
species 1. P. cornucopiae; 2. Hericium erinacium; 3. P, =

B

ostreatus (cultivar, Chunchu); 4. Hypsizygus marmoreus; Fig. 4. Decolorization of bromophenol blue by water extracted
5. Agrocybe cylindracea, 6. Lentinus lepideus; 7. P, eryngii SMC. Commecial laccase solution(1, 2) and
Flammulina velvtipes (brown cultivar); 8. F velvtipes SMC extract was boiled (A) and not boiled(B). 1
(white cultivar); 9. Lentinula edodes; 10. P. eryngii Sigma laccase(16.5 U), 2. Sigma laccase(1.65 U); 3.
(Farm C). The green color was detected after 5 min of water extracted P. eryngii SMC; A: boiled laccase and
enzymic reaction. Control indicates addition of the water extracted SMC, B: laccase and water extracted

boiled SMC samples in enzymic reaction. SMC.
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o 4] %3t lignin peroxidase”} remazol brilliant blue R
o] gAlof f-gsirial B F v th(Vyas and Molitoris,
1995). Lentinus polychrous WAl SMCZ FE<] laccase
A2} Remazol Brilliant Blue R @4 & 3}7} B3 ¥ v}
S} (Saranyu and Rakrudee, 2007) ¥ <179 Zx€}
A SMCUlol| L. polychrous SMCS} Blalsle] oF 3u
o]’3e] laccase7} Bol| <& slal e ASE UERHTE
metA] ZEFSMCe] laccaseE JA|3FaL laccasedl]
g SEHAR gohA Ho} AgE o] 8rFsAol USA
o7 Alg U
Agdoz B APdre ZrelHA SMCEHE
ool BARassE F2T F U HS A9
ot S4ZA o2 FHAl SMCe= olHAl, =EleH
ASMC =t} 3ufol|A] 1581714 lignin w3 2421 laccase
7F Bol At He Zo® yeutth SEAle 5
T8 FAA FolA 29%E AAFOEA thEe]
SMC o] A7} glon SMCE &83F 4% A
2go] JiEThE E-Elg] SMC 5844 Falas
o] A Akt &go] ks & ASE 7|y €t

¥ g

FrElg] 578 $ wlX](spent mushroom compost, SMC)
2HE BAEIH G gamylase (EC 3.2.1.1), lignin
peroxidase (EC 1.11.1.14), laccase (EC 1.10.3.2),
xylanase (EC 3.2.1.8), f-xylosidase (EC 3.2.1.37),
glucosidase (EC 3.2.1.21) cellulase (EC 3.2.1.4)7} T3
3l bufferZ % =HA2H 1g SMCT 5 volumeS =
7F8EaL 2A17F Eet 4°ColA 200 ipmEE=E AR Al
of F& A4I5ES BT a-Amylases 2.1000A4
2.80 U/g (SMC)®] &484& BH3low  Aglucosidaset
Bxylosidase= 0.1 U/g ©l8le] 71 v gaskido]
EPstt}. Cellulase= 2.80 U/g®} xylanse= 5.0 U/go]/de]
H w2 %2 G2358S By S=eMA SMC F
Z2E2 YL laccasedt B EF cellulase®l= filter
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