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Table 1 Strain's FPA in different treatment umol/(g- min)
/h
E ta- A gergillus niger A gergillus f unigalus . (Y) CK( . )
t%"r???nz UAS UA 8-y A% UF2 U E2-y B % Candida  Nomicrobe
48 255 298 17 1 229 377 64 4 Q 64 Q 59
72 8 88 11 91 340 4 36 6 67 52 9 Q 045 Q 079
96 Q10 12 4 36 1 5 34 6 51 219 Q 091 Q 062
120 477 5 44 14 2 2 49 5 27 119 4 Q 039 Q 043
144 4 04 4 49 a4 2 173 281 62 8 Q 078 Q 077
A verage 5 86 7 44 26 8 324 5 01 54 5 Q18 Q51
Peak value 9 10 12 4 36 1 5 34 6 67 24 9 — —
M %= L-JA 3 x 100, AB %= L-J '_:2 x 100; Cmcase, A vicelase, M %
AB % UA 8-y JUF2-y
Note AA %= L-JA 8 x 100, AB % = L-J I-:2 % 100; AA % and AB % of Cmcase, A vicelase, anylase activities and the content of

extracellular protein are the same as this calculation UA 8-y indicatesmixed culture of A pergillus niger and candida; U F2-y indicatesm ixed

culture of A gergillus f umigatus and candida



5 71
212 (Cmcase) 2 24 h ; UA8y UAS8
,UF2 UAS ,Cmcase 58 44 52 60 ymol/(g- min),
49 8% 19 3% Cmcase 11 1%
,UAB8y UAS8 Cmcase
72 96 h , UA8 Cmcase
2
Table 2 Cmcase of strains in different treatment umol/(g- min)
Fermentéh A gergillus niger A gergillus f umigalus (y) CK( )
: . Candida No microbe
tion tme UAS UA 8-y M % UF2 UF2-y AB %
48 13 13 24 41 85 9 12 03 15 34 275 Q 303 Q 278
72 47 18 58 44 23 9 42 19 71 09 68 5 a 781 Q 801
96 52 60 56 89 82 46 54 67 03 44 0 Q 703 Q 791
120 42 08 43 23 27 18 29 28 13 53 8 Q 001 Q 005
144 11 98 16 33 355 16 25 21 09 29 8 Q 065 Q 067
A verage 33 39 39 82 19 3 27. 05 40 54 49 8 Q 38 Q 39
Peak value 52 60 58 44 11 1 46 54 71 09 52 8 — —
2 1 3 Avicelase JUF2-y UF2 Avicelase
, 13 94 9 90 imol/(g- min),
, 4Q 8%; U F2-y UF2
) A vicelase 72 96 h ,
(13,14] UF2 24 h
[15] 3
3
Table 3 Strain’s avicelase in different treatment umol/(g- min)
Fermenta/-h A gergillus niger A pergillus f umigalus (y) CK( )
: ; Candida No microbe
tion tme UAS8 UA 8y M % UF2 UF2-y AB %
48 678 7 45 99 347 524 51 Q 031 Q 041
72 7. 99 8 66 8 4 7 85 13 94 77 6 0 Q 031
96 8 41 10 48 24 6 9 90 11 20 131 Q 59 Q 59
120 9 02 9 54 58 5 09 6 89 354 Q 16 Q 17
144 342 348 18 474 4 92 38 Q 16 Q17
A verage 712 794 11 2 621 8 44 359 Q 19 Q 19
Peak value 9 02 10 48 16 2 9 90 13 94 40 8 — —
1 3 , UAS8
UF2 ’ JUF2-y UF2 72
' 96 h , 24 h
; 2- 2
2 2 ; UF2-y UF
328 8 124 8mg/(g- min),
163 5% ,
, 4
, CK , )
[16] ) ’
30% ,
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Table 4 Strain’s anylase acivities in different treament mg/(g- min)
Fennent;h A gergillus niger A gergillus f unigalus (y) CK( )
D Candida  Nomicrobe
tion time UA8 UA8y M % UF2 UF2-y AB %
48 108 48 144 24 324 72 72 144 98 Q 24 Q12
72 214 8 312 45 3 96 72 328 8 239 9 Q 24 Q24
96 235 2 3336 41 8 124 8 204 63 Q 24 0
120 192 206 4 75 94 8 178 4 88 Q 24 Q 24
144 136 158 4 16 4 776 132 70 Q 24 0
A verage 176 4 230 4 31 92 88 197 3 119 9 Q 24 Q11
Peak value 235 2 333 6 41 8 124 8 328 8 163 5 — —
23 30 7%;UA8y UAS
96 120 h ,
5 , 24 h ; UASB8y UAS
, 333 247mg/9,
) 34 8%
) UA 8-y) 5 ) CK
UA8)
230 176mg/g,
5
Table 5 The content of extracellular protein of strains in different treatment mg/g
- A illus ni A illus f umigal (y) CK( )
F(_erme_nta Perqgillus niger perqgillus f umigalus Candida N o microbe
tion tme UA8 UA 8y M % UF2 UF2-y AB %
48 Q9 12 33 Q 81 144 77 0 0
72 202 227 12 182 332 82 0 0
96 227 333 46 2 34 2 44 4 2 0 0
120 2 47 272 10 126 18 4 3 0 0
144 117 1 98 69 Q 99 116 17 0 0
A verage 176 2 30 307 144 2 03 41 1 0 0
15 : 3)
4)
1)
) 5) )
FPA,Cmcase Avicelase 3 , —
2) , UAS , ;
FPA , '
FPA,Cmcase Avicelase 3

24 h ,
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T he effect of mixed fementation on cellulase and anylase activities

SIM ei-ru, XUE Quan-hong, CAlYan

(College & Resources and Envirormental Science,N orthw est Sci-Tech U niversity o A griculture

and Forestry, Yangling, Shaanxi 712100, China)

Abstract: T he effect of Candida on cellulase and anylase activitiesof A pergillusniger and A spergillus
fumigatus in ild fementation was studied by mixed culture The result show ed: FPA , ancase,
avicelase in cellulase systan of A gpergillus niger and amylase activities increased obviously by mixed
culture In A ergillus niger, the peak values of the four kinds of enzyme activities in mixed culture
increased by 36 1%, 11 1%, 16 2% and 41 8% regectively over those of wle culture; In A ergillus
fumigatus, they increased by 24 9%, 52 8%, 40 8% and 163 5%. In A gergillus fumigatus and
A gergillus niger, the peak values of other cellulases and anylases activities in mixed culturewere 24 h
earlier than those of wle culture, excepting FPA and amylase of A gergillus niger. M ixed culture
accelerated fementation process and shortened femmentation period The maximal ocontent of
extracellular protein of A spergillus niger and A gergillus f umigatus inmixed culture increased regpectively
by 34 8% and 41%; extracellular protein and cellulase and anylase activities changing w ere identical w ith
fermentation time, w hich indicated that an increase in enzyme activitiesw as the result of enzyme forming
and exudation Candida ocould use dextrose and cellobiose produced in ild fementation 0 that it
breaked off feedback repression of glucose and cellobiose versus cellulase and anylse synthics, and
enhanced enzyme activity of fermentation substance

Key words mixed culture; cellulase, anylase; Candida; A pergillus niger; A pergillus f umigatus



