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Abstract ; Cellulase production from mixed fermentation of Trichoderma reeset and Aspergillus niger was investigated. The balance
point of the two strains was established by delaying inoculation time of A. niger and using different inoculum ratios. The time
courses of cellulase production by monoculture of T. reesei and A. niger were used as controls. It was found that the highest filter
paper activity(FPA) , 3.295 IU/mL, was obtained when delay in A. niger inoculation was 48 h and volumetric inoculum ratio of
T. reesei versus A. niger was 5:1, higher than the FPA of the monoculture of 7. reesei, 2.480 IU/mL. The B-glucosidase activity
(B-GA) also increased from 0.243 IU/mL of the monoculture of T. reesei to 1.010 IU/mL of the mixed culture aforementioned. It
was demonstrated that the mixed fermentation of 7. reesei and A. niger was feasible and superior to the monoculture of 7. reesei or
A. niger.
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1.1 ##
1L.1.1 A HAKE (T reesei) RUT C-30, il % (A. niger) NLO2 , i 1 5UMOE R~ A2 95 46 T 0T 5%
JIT PRI o

1.1.2 33700k AN ORBUR I By 95 5k« B0 4% B0 4 Bl B lg B 5= 3 (PDA)

Mandelsm%%ﬁﬁﬁ"?@?ﬁ@ﬂﬁ;%%% 10 ¢/L, 2 A W 1 g/L, Mandels & 32 3L W W& 5 mL/3#i , Mandels
G ZE W W 0.05 mL/Jff, 1 mol/L 74 FR 2% tf W 2.5 mL/Jffi, Tween 80 2 Jiii/Jffi, LA L IE W & & &
50 mL,

7 4 2 B SR (g/L) A 1, 8 VAR 30 (46T ), (NH,),S0, 2.2, R % 0.5, & (1 1,
KH,PO, 2,CaCl, 0.3,MgSO, 0. 08, fi /2 .2 0. 005, Hil2 %% 0.001 6, Hi 2 £F 0.001 4, 4 fk 44 0.003 7,
Tween 80 2 Ji , #1465 pH {H 4. 8, 24 & 50 mL,

1.1.3  RA ZVBRBE KRR R AT ™ B NSl WA 4 7, KT i 7 o A 307 =X, 28 PR, 4t
FEHE 1 1.6 MPa, 2 R B][H] 7 min, 78 VOB 8 28R /K U 2 b b ORAE T 4 °C ukAR v P8 K 4 o
1.1.4 2K 7 3,5- 3K (DNS) B EEERZZ vh ik (1 mol/L, 0.05 mol/L) , Mandels % & £ ¥
W ,Mandels fif & JC & # & , Tween 80 ,pNPG ¥ ,1 mol/L Na,CO, ¥ -

1.2 XWHE

PR T AL S R A B RO A PR R B, DA R A MR A O (R A) (24, 48 h R HLER
AGESBIMEEMIAB 1:1.5:1 iAo MASGIEA(Oh: 1:1,5:1;24h: 1:1,5:1;48 h: 1:1,
ST ARACREE IR, 1 K30 °C L5 2 RIFMH 28 °C o AE 2 RIF4A 4 K EBURE 76 3 000 r/min 4 C J%
PR B0 10 min, B F 35 TR CRLBE ) W0 5 16 AR 16 % 07 (FPA) Fil B—741 % W5 1 B 1% 71 (B-GA) , [R] Il 2 3
APATHRE BOP A .
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1.3.1 FPA 4= B-CA &9l & 75 ik R [ PR BE IS AL AL 2 P 2 (TUPAC) #E#2 M bR i J7 36 I 2

— IR ARG ) 0 E PR (TU ) 2 R < 78 bR o SN 25 10 5543 8 2B B 1 umol 4 26 W T 75 1) i
o > B AW TGS ) (TU) B 5 SR < B 40 Bl K i A2 18 1 pumol X i 5 2 1y iy 5 22 1 Tl 4t
1.3.2 XZp#EAEen e JH DNSEME.,

1.3.3 #Easn4a2al2 B HPLC WE . aig{X, Agilent 1100 #5520 AH 435 4% ; €4 3% 4, Bio—Rad
Aminex HPX-87H (300 mm x 7.8 mm) ; ¥ ,55 °C ; 3 2l #H 4 i 5 267K J 3 0. 6 mL/min ; £ 0 £% , 7R
ZEPER I g (RT) s #ERE R 10 pl,
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R ZN AR AL SR IR B R R W 52 ), A e BB H RTG (WE 1(a) ) » FEEF4E KBS AY R R I8 v] BBk H LK
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nLHE 7 RIKEN 1.397 1U/mL, /1T FPA ARAK , BT LR A S 49 A= o Jm 1) 238 1 ARARR , 181 T 3 Ji 4 Jo
TR — BT R, SR b A T R SO 4 (R A B 2 DRI AR e R R B R AR P U A
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Fig.1 Time courses of cellulase production by T. reesei(a) and A. niger(b)
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BRI AR WEER 1, DHRATRE - RMBMEL -G RIERSH, TREMR,
PG OK 5 5 B 5 R N 4 A8 3% L, T Y FPA RN T B-GA #i , H B-GA & T Bt 55 s — %
Feo VimBIEXX 0h 1:1 @, 5% 6 XA B-GA Jy 1.765 TU/mL, & T R M & — 85748 6 KW
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Table 1 Comparison of results from different forms of fermentation for cellulolytic enzymes production

HE R I []/h e Fh i 1L 7oA 9/ d

delay time inoculation ratio enzyme production period FPA/(IU-mL™) B-GA/(1U: mL™")
0 1:1 6 0.114 1.765
0 5:1 7 0.212 2.323
24 1:1 6 1.110 0.530
24 5:1 5 2.022 0.189
48 1:1 5 1.163 0.606
48 5:1 5 3.295 1.010
HCAKE T. reesei 5 2.480 0.243
2 A niger 6 0.104 1.397

FEMEE 24 h 121 A48 h 121 By MR FPA (R T HLROR R 80— 8 5% , o T AR 3 50— 35 97 5 B-GA %
THRERAZER—FIF T RME LI, BIR FPA B [RORE B — B R K T, {H2 B-GA/FPA
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K2 MiRG LEIE 48 h 5: 1 ()7 Eif Iy 72 , FPA 7£%3 3
Fe A, K 1.196 TU/mL, 45 4 Ky 2.368 IU/mL, 4 5
Kk F K, ik 3.295 IU/mL; B-GA 7E45 3 KIFHGH N, 45 5
FH1.010 IU/mL, 45 7 Kk ok, 1.135 1U/mL, pH {# .
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2 2R 1 = AL AL RE L ES 3 R 0.367 g/L MBS 6 KAy 1.036 o/L HEC LML T 1 ¢/L R
W, Y pHMEKTS.5 5, BRAGELZIATF G AR, mE 1(b) /TLUE S, Bl 8- g-#4
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Fig.3 Comparison of enzyme activities of FPA(a) and 8-GA(b) from the mixed cultures and monoculture of

T. reesei and A. niger
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3.1 IR T HL G AT M B e R A B L ICR T S R AR A T R 48 h S 1 T Y
YL 15 BRI IR 7 T2 — i 9R ZESE S KL HLIC AR 26— 5 JR 0 FPA % 2,480 1U/ml,
TR 2 5 76 B 72 W B FPA 9 3.295 1U/mL, J 8 — 5 700 1. 33 {5 UG KB 20— 5 9210 B-GA
0.243 1U/mL, T34 15 72 7 7= i 9 B—GA S 1.010 TU/ml Ji o —HE Fe 1 4. 16 4%, 136 10 38 ok ) 5 1
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