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1 SEREAERNIRE. 28R ITERWE

v ¥ 0 T 2 I T A ) A A FE A T e 2 ) I R
ARAHEZERNGERH . IR R [ R,
17578 B TORE Gty e >R AR 79 o B AR B Y BT AR
1.1 FHEREBREDRIFIE

A4 B = Wbk EE A TR LA E, W
AGhw. thE. FHE, We2AMEm a4 wi
R A RERY . Aat, HaE4ERE S LR LA R
(E AR ) 22 0h o FAR SR I8 A T I U5 R0k 7 2 TR
EEEYEERN, R, RHRRRIE = AT A M R e A R
A FE N AN .

1.2 RIEREBERATHIE
HERF, B4 4e m b E L, A
ik, RS KT B B AE R AR DT AT R KT
TELLERTS (FPA, filter paper activity ) (B bEN) T 46 .
M R SRR = AT R B B R, HERRWEH
PEL ARPE S FENLIE . A B ARSI =S AR,
ik AR e, A, IEEIRYIRIE i ORI R T
M E AR A IR RALER . R E AN S
BRAE F R oA I A I . SRAERIEE S MR A | o 5
T AL A 1 A LIRS Vs D Wbk . 8 mnid
I ARTE F9R T 2 A e HAA AR AENE . ANk, Ettema
CH /& Sun B F5fi i, g T Hi e it 5 228, f#
o0 AT b T A A B ] Tk Je nf 7B, R,
CLAGE AN 3 e P o AR S A3 7 ) 2 T
WA F R A s TR ERAE F ARSI o A B RTAT Y
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ie4 Mk, MOE IR FETAE SR AR RS Wik, LIRS
WM JE Y 0.02~5.00 FPTU/MLMY, 4 k2 % (4R
Mk Eidk, JCESEMRME ST 5.00 FPIU/mL. Trichoderma
reesei QM6a [1']€ 4L & 0.50~5.00 FPIU/mL, k7
% Penicillium decumbens JU-A10 W) 28 ) % H Pk
P. decumbens 114-2 M B # 5tk 43w, 1B 35 4
0.35 FPIU/mL"". Menon VM [ 2K 579 2 108 7 g 4K 1
W EIBE, 1L FPA ik 200.00 FPIU/!®, i, & WLiZwH
I AR A .

1.3 SRRABEKNIEE

o [ T4 i N H B )Tz B AT o s WA AR L R
AT M CAREE Trichodema reesei  Rutgers C-30 5 R EN
%5 Penicillium decumbens JU-A10. W [ AR #E Treesei
RUC-30 {43 & % W NG AE 12.20~57.00 FPIU/mL"*",
Penicillium decumbens JU-A10 ) /& & B 75 ¢ 18.90
FPIU/mL™, FPA j~# ; 160.00 FPIU/L-h. ifij Belghith H "
FH BTN ETE &40k, LBWEhad
23.00 FPIU/mL.

XA ARG ) T AR . N-FFEEN Ji3E-N-
WAHFEAL (NTG)Y fydhas, Helh i K sid
2. Y80, FHOERMFETEERME. BB _24
K& NTG RUFASH: AR (NMU) U8, firh, NTG 14
NMU [E A BA U 5 5915 22 30O 2 g 528 7] . FIH
MG VAR AR (12 a) g3 oSk v py it
HEBREHEE . Ak, FHIESF SR H A BT
R TR) FEL R A B B B i e U A AT RE Y o

T reesei RUC-30 5 Penicillium decumbens JU-A10 &2
RARIEARABEREEEG R ERRER. Hp,
Penicillium decumbens JU-A10 X5 EHE il 53k 15 B 50
Pt A, R, Treesei RUC-30 {3 ARF 54T
HE sk AME H RS2SR, BRI, R e 1 A gy L, 2R
FE—TREEIE ) )R B AT 45 A PRAS 41 A B b e
AT =T IR AN TR AR AR B B SRR

MR T5%B), 48 RN EEE A
10~15 FPIU/g i 2 ¥ ol & 20~ 30 mg & (/g #IRBT.
2014 4, 2SR H] 7.5 FPIU/g % 26 b8 (4 i fi Bk,
Y R R A 82%. WA URINEeZ bEIuENE
BN H B A . 2006 o, £F4EZ2 Y H AR PRk 2] 20~
30 AN LB . BRI, AT 4E SRR H B Rl AR I T —
IR 3~4 E0ne M,

[FARET 4 LW RIE A 2 — T RAENTAE. ARE
AT L EAR. WAt EE A 0.3 SEn/ T
U 2, 20, T AT A K T A 0.15~0.30 7T/
Cerde o ZAFEEMILER, Fik, BRRdg s
B A AN TG B A A AR PR, RS R IR
“T4E £ B IS RS o
1.4 SRl TiZEE

= VS AR BV B AR B AR B R S B JLE TS
2L HERREKY . Filk, H285E E R 22 Ror Bk
Z U RER TR . GRS REEWFEHH AR

I AR PR

— R, R AT YE SRR AR P O 3 A B Rl T
I, el 2 WAL SRR A i HiE,
% T 2 R AR N 3R B IR R A R Rk, R
REA5 A R R 40 ) BEAT e AR A IS T ARG AE A
AR AR TS AR ) W A R

2 SEYEsE EPRR) & B

A R B 2% ) R B SR IO TR B 1 S R A
eAh, EEEA, KETZE, B haety B2 H
S B 22 BTG . Wi RIH] RUT C-30 BEAT VS A gE, I
ML EETE TE 4 0.78~57.00 FPTU/mMLM, 5 v Wi 1t &%
{EGE ) 73.08 fi5.

2.1 BEREEERERNRETT N

ANFEFP SRR, etk d gy R e R s
M5 FRL PG A ) 9 A At Ak BE A I8 =0 18 1 2 ik &
%7770 RUT C-30 7B At b B 7 W U7 20 b, LTS
4.95~~18.00 FPIU/mL"®®, 7E & it el R 15 X 1,
BRI LSRN S SN Y A e/ ot L S 7 7 T PG )
57 FPIU/mL, 201 FPIU/L-h fil 226 FPIU/g & lak s 04,
Ik, L ECACEE RUT C-30 gt R B 7 20U A 7 g
B, AR SR B e i R Ty )
[ AR AR ELR I i PRI Rt — 2 A 5

M4k, Fang X 251207 5215 5 B 8k Acremonium
cellulolyticus strain C-1 ZEATHGSHEAL BRI, I8 480G
i WS AR g E ARERES 43 3 4 18.00 FPIU/mL.
150.00 FPIU/L-h ! 360.00 FPIU/g & EREYs . 1 75 {6 H ik
BN REERAT F, ZFRIEAEE . BEE .
s BTIEACEE TS 40 Jy 2 34.60 FPIU/mL., 240.30 FPIU/L+h
il 346.00 FPIU/g % B2 EE .  EARHETE A BEE - SR 480 15 7>
A 92.22% 55 60.20%.

2.2 BIEREEEFEKLZEFREARAE

I SR T AL 27 VAo T B 2R 1) R RS B
RS

Xin F 25200 H b fZE 7 A FE S (1 JSUREIEAT T2 8, 1L
M 1% 3% A AN AL By VA BEIE Y 3 .
Madamwar D 25¥7VH) 1] Aspergillus niger Witk T 6 4 %
B, HEEHE . TR R TIUAL FEL S A I i A R AL T
W 3 e AT AR ST AR R SR L SM NaOH
A FE R d i . Beatriz M P P {8/l P. echinulatum
9A02ST HEATHEIR IR, TOUAL BT 1) 8 ARMEE & A< b B i
R 6 5B (Rt AR E R P B iR R
FURMEAT FAL R, W] DRSS H B2 i B AR B .

2.3 EAEBAEKRPREERMBISENAHEERE
X 5

7 2T 4 32 9 R A% A T AT 4 3 1A R D s N B4 25 4
1 ] DL BT 4T 4 R AR AR R 12, (R, Bl % b
)72 HDN by 21 4 5 T I A7 ) o Bl ) £ 4 32 4
R A, A N O s T AR R I8 R AR 4
116 4K ¥ v UK Y0 P
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fF Madamwar D 207045 52 1 d, 435I 4h
PIerdE £ (CBH)Y . WN4T4EREs (EG) J p-i% b
W (BGL)Y 5 FPA #HAT[RIH 2 & B, 3 FPEs ) ik
E R SANE & HraliE: 08505, 0.6953,
0.9416 F10.9205, 0.9182. 0.9708; L[]y PR Sl
&N raE: y=0.8807x1.0707, y=0.4739x3.2611,
y=0.7103x-1.3327 }2=0.7237x-1.5135, y=0.5942x-5.3486,
y=0.7199x-1.0722. 7F & AR #E4A F, BGL [k
E RGO XA - R _EBAH T BGL 5 FPA [1)5¢
RECAEY . AL, EHEREHREEESE N,
CBH %+ FPA By viikE KT BGL 5 EG. 7 |4 & & §%
JetH R g vE g & 1, CBH & - FPA ) vk 2 /T BGL.
BRIk, BeMEAS 5T o 2 MR A P g A J o R AR R
FPA S {IG ) JC Bl A .

4 CBH, EG. BGL & FPA Z|aff)oc & T /G0
FEL L3 M 5 R4 sy, TRt T FPU R4 A 5
Wo FE AT R MR 25 A 1B ) v M AT R g S
f&F, nfLLEF]: EG. BGL. FPA J: CBH 18 mfEis
4394 2 358 TU/mLBY, 1400 TU/mLB?, 57 TU/mL2Y 3z
23 IU/mL™ ., CBH 2 mEHE v/ T 10 3 FhEg i i
Evs. Rk, 1E& AN CBH A L BUR B o 2 pE 4CEE v By
LAY LRSS . Cochet NPl g1, FPA E#if mi{ik 5 BGL
BV eoR, s CBH A 26,

2 A W e 20 5 3 B8 PR AT 4 25 i AT 2 I
[6) S RO BETE RS, LAGEARER R B LA 4 52 0 N I e W
Ja AT K, ] AL B 20 RE L E D R N A R B LR R
BRI . 7E CLT e €T 4k 22 0 8 B e BEAT I K
PR LT A2 A 2 B e ) S ) 3 B IR B — e R
Ry AR AT 2 CBH & PR 5 FPA EEE 5 {15 1 56 1l F
KT CBH s hi#il2y FPA EEvE (G HY IR B o] BEFE T 2L
Tl A 2T 4 22 MR 1) R RE G . Cruys-Bagger N, Fox JM Hl
Kurasin M 2545 1} : CBH | fE# A LT 4EREay BEN, 5 <

PR 5 e i i 1 o 1 - L i 0 3T

] UL, CBH g Bl il G Bk 8 AR B S i A Y DG B e 2H 4

FPA & 74k 2 Wi AF A4 i A dh % dh Sl dg: & B W 45

fr, DAL, CBH Al e B AE P 3 Ll Fe mh sk
G Y PRI LR R T

3 Y ZFEGRIERELIE K& Y R B e B RE R e
ESEE 3

T A 22 P DL 2T 24 JrOR} T A B B A AL Al A
AN R T BEARET 4 22 i A g Al A, i HLXT T 2T 24
M WAL . AT W E AT YE Sl R T
B R A BRI T & X
3.1 HHEREEGRIEG R IE

MH, WA R PLE S CBH, EG 5 BGL
FIEHIFR ARG AT 4e 5 . AW AN R X 2 A Y 5
PR R e TER ARG . Igarashi 5K H 1 ) 5.6
i (atomicforce microscope, AFM) i A4 5¢ CBHI 5

CBHII :Z [al i[RI TE I, ZBRREIR A 2 FhEg B = 2L B 21

de B REEET 2 RS T4 A PR RS
Wang “6 /1] AFM £ A#% CBHI. CBHII fil EGI -/
FEEAN RTINS, JL 3 IR R FE R A B 29

DiAE, CBHI Msfif 45 Sh 2T 43 i Fene i oy 6 20,
oAy 0444, a) CBHI it CBM W PH T S 41 i 5 %
[, b) CBHI fE£T4EZRIm S ul @i fiefl it B Il
AT HEF BE AR, 1S T - Tl ET R R A5, ©) £
Y 30 O S RO AU I T A - RN - R LA
W, d) BEEHEEKEE, e BRETYE 8, £ b4
A BT AIFRRIEAE-RE G PBRd 51
AN P TR S5 0 O 2 el s R P AS ) -

el aaife, #F58% Hs- AFM SRR FEL B
2R EL SR L R R T 40 TP EwT . .
i M S SR s RNV R B R R RS
T T T 4 5% R R i R M TSR L R i
PP A S P SRl e S ) PR TR 18 RN
P PP o ) PR S s I B 1% PR3t 2 I ) B AT Lol R A
Ay LeiE ) CBH a1 (A i TRE AT ARy ), 2 a] 2y
ARG, FRARET 4 5 e HH G Rl A e PR ER TR A
3.2 ARAHEFEMBICENZWER

FE ) ot B A R AN DU R T i Y mT B S R
(6RO LERSTRE S 7/ DIl D EAR (AR SR (T0% 2 Nl [ *H:‘%Jﬁﬁﬁ%‘i*@%‘-
(ERAI o A F R SR . AR IR R 4T dER . F
ZTHE R A\ﬁ?lﬁﬁ'mﬂ:#fﬁﬁﬁztﬂﬁéﬁﬁ%@ )
FUSFEFR e RIHA . vl Rt ifE . AYRETA
R MM, BGE, E‘Liﬁiﬁl-’ﬂfﬁ%u Rl ST AESRERY
U FEILC W TERN L. 1oh, YRR
PR B ) 2 A PE S o o ELE B S R Y B AH AR H B 1
LEBeRHE . [RIIL, AR 5 A2 Jo TiAL R S Pl s s b HY 2
Bl S0 (R FEAE B Al T R R I ) S e
R 35 ] B A T AW R A5 MRS e 51,
32,1 BRI S A B ILAL P Q) X AL A SRR

Wang % F|H] Trichoderma pseudokoningii S-38 []4T
A 3% SR B A 0 o Bty M Ak FR A AR LT 4T . W 9
%23 CBHs HYBBARTESS 2 NJH 4 RINrnl bR
Wi 9 50% M1 15% . (EAH R B A R TP, EG 7E 10d 2
e A B AL RS TR 1) 50%, LIS 1B DA IS Y T4 SRR
f#4k. FPA 5 BGL s #{Gad S EG AL, A,
FPA ¢ 5 MG AR 4 PE LG EG M BGL k. 7R
iz rP el PLE R, HA CBH AR EHE S LG T FPA
FIAH A BG . HE, Wang Ak, FPA i Jj 1 R 21
K1+ CBHs Pl 7 RIFRAC. T FPA fREAG LT 4 s i Y
Witk J3, Rk, CBHs BgiE 770 FRARA L 2T 4 s Mg i 2
PERR EE R . i, EWTFURA RS mETAE, R,
VIR BE Ji 290 it P A TR P PR O B 2T 44 ik g 2HL O PR
SR H A kA
3.2, ARG, A THALBEROT A

R R AL S, ATHER A MR R SRS (D
RN LT 4E 5 an B A ARG AT e A2 L)) i AL
I EE R
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2006 . Igarashi KM RUE T B RAEH Cel7A
(CBHID) EEfEARMREAAILTHE s, @M &Y Ia BN
W A B R 2 55U, SRHIK AR Ta ikl B
Ja, Cel7A X ILESHFVE 15 KARE4EZn I AHL. LBl
AL, TRFE Cel7TA WIEEAEYS Itk E T M e 4=
an i, RIMGEE SEF iR R, I TS0 EE
EFEREHT la BAERREER A EEmALHTEXR
HIZZ AL TERE KB IR R A ge st T Ta 5 IB X T Cel TA
H1 CBD 8k CD #7845 5 [0 R EY 25 7

2007 +F, Igarashi £ FIH IR T HL AT ) Cel7A
T BRI, R T AT e s T _ERAT 4 as B s e 41 4k
a2 I EE i 2 522, 2T o TID M fm 2T 4 RE
AL fTHER THY 5 5%, JF HET4E s I B Cel7A %7
VEE 3 4% & H s T AT 2 T SR B Kk B b B A7 4 5% T
WAk IB fa, fdE_RERIreEEE N IXFE, 4
za IIT 42 50 P B A 0 5 2T M a5 A A B H %

£ 4 1 R AR 45 af P2 e B SN TR R A B IR
HAER . AT, 1RMETS L &Y a2 S B 2R 1 X R v e
Rla. PHAESS G I, 455 8 -5 iR ah B 22 B AH R
PEFFEL b FE. R EBE IS by A4 5 o B BERE VS
PR, MRl Aot TN, LF4E RS RE S ] Fot B
AP, EINATRE, BT ERRA%ER, WE
Aidntb A s, Hoal VTG, Rk, &5 60 S S s
B A A,

Ait, Kim &g 52 P, KARmER, a4
AR 43% N B 60%, BRI, BN Lk IR IR
HIFCEEE 3 KBV~ 8E. KEM R AR G0 L
PR RERE. mizERES LB L LS ST
Koo Rk, &) R RS DL 25 1) s w4 ) B, A
TR 2rEHBUD.

3.2.3 ARMEXTTH AT 0

AR AL B o B Bk 2 4 22 1 £ 2255 [nl PRAS
P, PR M AT 25 g 2T 4 22 Tl 2T 22 555 A 02 T PR ARG AR i £
He sm B ] R . i 2 BR AT 55 ) A& AR A s g ml
WEfETE. LPRARMERE, TCME# Y sk, (E1E
AR TET Y = S5/ B B2, 380 Py #0 Bk i S LS FR,
FEARAC T 38 0 T 4T 4E W B 0 A r R Y, 39 4T 4E 32 Y
i o] e,

Kumar #5045 A2, (E4T 4 = B B i) s
& (5 FPA/g cellulose) |, AKFRZEAEER B EHLE
e 1 4 28 A IR RR S 5 ml S, FEILTS O by A 16%
WL AE m B . Rt — L LR AR R e, A YER
M JLT 5 MY . AR L RERINE N, AR
T PETRB = 20 0 R N PR SR ) nT R At S R A - B A
S SUREEV NS o NS i ae i gl R 3 DT
PRI, 2T 4 52 B AT AT 22 1 W B A FH G 1 i At 11 52 1
EH R, LR n RS, BT /e S i R )
ARIE N, KRR R R RIBEf R 2.

3.3 HINIEAHEZEZEERAIPML

SAET A R=EA B E S, WEAE KR & S

AA9 (auxiliary activity family 9) . AZERERESE, o LI
o MR AT A 5 B BEAE R, AT R PR P2 AT HH e Rl A
3.3.1  dARKR & G & T A 42 R oA it o) PRt AR A

AA9 DRAEHE A Ay ot B AR T 4 3= B 1 B R
M, AA9 Z Hirk 4 A HE ) GHB1. AA9 R AILL 7 1%
2[5 HI ARG T ACRE F Vb B S T 4 S A H B R AR .
el WL, BB RFRAERKEEO B A EEAR L. W
FARCHESE AAY M ZHEE . ROVHLEL, iy 51
EI R Z R AR R R IR T 5. &N 0 S
MLER AR T 41 4 25 B S - 41 4 @ B K s 1, T —
FhRAETETE . AA9 BEREFRLTARAE T BUr- 41 4 =il
HE, SR, PaERE AL ERMBELL T F
AR RS, A, ¥ikidr e (Expansins) 2 A AR
(Swollenin) H G fi% 1 32 2T 4 3% B (0 B AR 0 . JLHLFE a] fE
et gk B RS FT b SR T BRI T AT AE = A0 A f U T
LI T £ 4R A nT At
3.3.2 Hpginh KGR E) 698 R L1L

AREPEAE AT R EH TR R T — 2
[ B 2 PO, T A SR T AT A R A B R
R BT B, RSB S R SE RS ) EGIL,
CBHI 1 CBHII J- 5 £& [ 3 Hh Hh [ {00 3 g B - 2 87991

Hu J %00 A SRl i kM 2 B e 2 A 2k
W ST EENT 12T 4 o< B RE AR AL I 2m . TR =K,
35 mg RZTYEZ5 E+60 mg AT MG T 15 f ey B 2T 4 58
MAZERE AR, ARl 87.19 5 100%, 2 P #rE]
RECH 1.02. fE# A sU, 5 mg 2T 4 52 B5+30 mg
AR B Wk 19 e AL B 4T dE 38 R AR BE KRR, ol h
82.3%155 98.6%. LI, ALY RmEREHE
Mk 86%, 2 FIEGRIPR IR RECh 1.62. ikl WL, SRIFUE
MR IOT A I T AR R RS I, ) BLOJCE
PEAR T e = M A HI = .

Li J =S A GRS . WK R 28R Y Ty
O H R AT AR, AR S DLET 4 R S AR B
TTIRGEW . ARFFLT 4NN AR EEESEE D S EA
RGO AR S A A T AL B IOk, 4 (A R+
1 A SR B I Bl o % o] 2 B v T A T M R R A R
P, BRSNS o] LLEAC 2090 2T 4E 3Rl . ZWT50IE
fRil, AR S A4 R RIFR A 5 AR5 &,
FEAFE N Il oG, T H, FAbFR kel DLEE W 2 Fhis
I FIAEH -

4 B 4@

1) AMIETHE %W (circumscribed cellulose, CBH)
et R A A o E SR ACEEYE (filter paper activity, FPA) &
{RAYOCHERR 1, [RIBRF, o nl G 2 e T A B s A i 47 4 52
R e FPA ZCE )OS 1. 2T4E Al ilrh, FPA
e o B BN H 4 s, Ak, CBH nf et 4
PR AEAC AL O AT A W B R A T S |t ok
HER PR ST . CBH 2 Br LRl N BRI FPA &k i oSt IRl 1,
ST AR 1 AT B30 T BEAEH LB T IR A BT 5T .
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2) M, T BTN G 2ELT S 3 I R ek
ISR O BAR LT L By T RIS —
OHERE, EL R A R AL R . RSN A it e
5 e 9 £ £ 44 A RS R R 2 0 A 1
SR IR

3) WEAEH HE-AFM BRS04 TACT
AT 4 FRIARHLIR . REAICE R 1 1 L 2 7 B & R
I T LR o360 R I 4 T F L R 2
R BEB S, AT LAY 5 LS £ S S 2 4 TR
AR 3

4) FIH RO BRI 7% 1198 AR 474 5 05 A0 0
7 17 LA T P B

(& £ X @Kl
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Progress of cellulase that using for biomass hydrolysis process

He Minchao, Xu Jingliang, Chen Xiaoyan, Kong Xiaoying, Yuan Zhenhong™,
Zhang Yu, Yu Qiang, Liu Yunyun, Wang Wen
(Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion,
Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: The effectiveness of enzymatic hydrolysis of cellulose is a key limiting factor for the economical and efficient
bioconversion of lignocellulosic materials into fermentable sugars. A group of important factors which could influence the
economic and efficiency of the cellulase catalytic reaction was deeply discussed, such as, screening and isolation of strain with
a high level of cellulase collected from agricultural field soil or forestry land soil, breeding a hyper cellulase producer after a
series of mutation process with a variety of mutation strategies, an engineering singular componet cellulase producing strain
constructed by the gene manipulation, factors influencing the cellulase activity in the liquid states fermentation system, the
enzymatic hydrolysis mechanism of cellulase especially the important and widely accepted presumption of
cellobiohydrolase(CBH) catalytic hydrolysis procedure, the influenza of enzymatic catalytic hydrolysis of lignocellulose after
a pretreatment as well as the optimization of the enzymatic hydrolysis mixture. Particularly, both the critical limiting factor of
the filter paper cellulase activity in the liquid state fermentation system and the vital limiting single cellulase component in the
enzymatic hydrolysis of lignocellulosic materials after a pretreatment were all deeply discussed from a novel perspective.
Comparision and analysis the hyper enzymatic activity of CBH, EG(endo-gluconase), BGL(f-glucosidase) as well as
FPA(filter paper activity) from a large number of related literatures, it could be presumed that CBH just was the critical
enzymatic component which could determine the enzymatic activity of filter paper in the overall fermentation system in the
presence of hyper activity of BGL. Furthermore, analyzing the decline rate and the residual activity of CBH., EG., BGL as well
as FPA in the enzymatic hydrolysis system, it was assumed that the CBH could also determine the FPA and hence it could be
the crucial enzymatic component in the cellulosic materials depolymerizing system. In other words, CBH was not only the
critical enzymatic component which plays a crucial part on the enzymatic activity value of FPA but also exerts a critical effect
on the enzymatic hydrolysis efficiency in the cellulosic materials after a pretreatment. It is worth mentioning that there is a
possibility to demonstrate the spatial distribution of microorganism with a high-level of cellulase in nature. Moreover, it is
credible that the FPA value of microorganism isolated from the nature without any mutation ranged from 0.02-5.00 FPIU/mL.
In addition, it should be mentioned that the credible FPA value of those hyper producers such as the Trichorderma reesei
Rut-30 and the Penicillium decumbens JU-A10 as well as other notable cellulase producing strains isolated from the nature. To
be specific, the filter paper activity (57.00 FPIU/mL) maybe the highest value among a great number of reports throughout the
world. Finally, it was highly stressed that the revelation of rate-limiting reaction step of enzymatic hydrolysis procedure and
the demonstration of the forming mechanism for the critical limiting factors could be the major focus in the field of biomass
bioconversion associated with cellulase catalytic hydrolysis. And hence, the foundation of the mechanisms relevant to the vital
limiting reaction step will provide a theoretical guidance for the protein engineering improvement of CBH's catalysis
efficiency and specific activity.
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