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Reseach on screening and culture conditions of a hign
celluose-producing strain

FENG Ye,LAI Hangxian ,ZHEN G Zhen

(College of Resources & Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : To find the strains with high cellulose and ascertain the best ferment conditions,isolated
strainsfrom 9 strainsfungi were screened by colorimetry and the optimal producing conditions were stud-
ied and the screened strains with high cellulose were preliminarily identified. The results showed that FG10
and FG20 were high cellulose-producing strains. The optimum nitrogen source for FG10 was 0. 3 g/ kg bean
pulp ,pH 4.8 temperature was 35 ,and culture time 48 h;the optimum nitrogen sourcefor FG20 was 0. 2
o/ kgfat resdue,pH 4.4 temperature 35 ,and culture time 48 h.Both two strains were identified as As-
pergillus,in which FG10 was Aspergillus f umigatus,and FG20 was Aspergillusoryzae.
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134 ( ) 35
pH 7.0 28 ,
(NHsNOs (NHa)2S0s) (
1
)
1.1 0.2 g kg,2
1.1.1 Z1 722 Z3 W2 W5 FG10 50 %
FG20 1.3.2 pH
'H8  AS8 28 ! PH
3.8,4.44.85.46.26.7 7.0
1.1.2 PDA : , pH
(8l 74, 3g, 1.3.3
Mandel s 30 mL , 0.3 mL pH 7.0, 28,35 ,40 ,45,
1.2 50,55,60 70 72 h,
1.1.1 9 ,
, 1.4
, Lo (3%)
1.3 pH , pH 4
1.3.1 3 (D
1 FGIO FG0 Ls(3%)
Table 1 Factor level list of the orthogonal test of L9(34) of FGI0 and F&0 s solid state fermentation condition
Factor
A c D
Srains Leve Nitrogen SOl;TE?:' o pBH f i
Cateqory Content Temperature Time
1 Bean resdue 0.2 3.8 35 48
FG10 2 Bean resdue 0.3 4.8 40 72
3 Bean resdue 0.4 6.2 45 96
1 Fat resdue 0.2 3.8 35 48
FG20 2 Fat resdue 0.3 4.4 40 72
3 Fat reddue 0.4 6.2 45 96
1.5 1.6.2 [10], DNS
: (FPA)
ol (cMC) :
1.6
1.6.1 ) 2
) 10 , 2.1
, 40 45 min, 2
,3000 r/ min 5min,
2 9
Table 2 Activity of cellulose and proteinase of 9 strains Mg (g min)
Srans
Enzyme FG20 W5 W2 A8 FG10 H8 72 Z3 Z1
Activity of cellulose 5512.3 5740.7 5888.9 2456.8 5699.1 2601.9 4263.9 5398.1 4716.1
Proteinase 599.2 582.1 91.0 99.3 618.3 108.3 343.0 600. 7 422.0
2 , FGI0 FG20
, FG10 FG20
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2.2 FG0
2.2.1 3 , , . , CMC FPA
FGI0 CMC FPA , , 3246.9 600.0u g (g- mn),
3055.6 527.4pu ¢/ (g- mn), FGL0 FG0
, FGL0
3 CMC FPA
Table 3 HEfect of nitrogen source on activity of CMC and FPA Mg (g- min)
CcMC FPA CMC FPA
Nitrogen source  FG10 F&20 FGLO FG0 Nitrogen source FGLO F&20 FGLO FG20
NH4NOs +
NH4NO3 2308.6 2523.1  391.1 453.3 || \1H.NOs + Fat Resdue 1916.7 2731.5  345.9 506.7
(NHs)2804  2379.6 2814.8 483.7  473.3 Emg igi : Fa Resdue 1802:5 3000 388.1 505. 2
2080.2 3246.9  444.4 600 N bHiNCg 1787.1 2703.7  360.7 234.1
Fat resdue ' X ' NH4NO3 +Bean Pulp ’ ’ ’ '
(NHas) 2904 +
Bean pulp 3055.6 537.1  527.4 374.8 || (N H,) »S04 + Bean Pulp 1870.4 2768.5 340 540.7
2.2.2 pH 4 , . FG10 CMC . 1131.¢ ¢/ (g min) ,
FG20 FGI0 pH 3.8 FPA 1186.4u g/ (g - min)
CMC , 1454.2 , FG10 pH 3.8,FG20
Mg/ (g- min), FPA 2 528 pH 4.4
Mo/ (g- min); pH 4.4 ,FG20
4 pH CMC FPA
Table 4 Hfect of different pH on activity of CMC and FPA Mg (g- min)
H CMC FPA H CMC FPA
P FG10 FG20 FG10 FG20 P FG10 F&20 FG10 FG20
3.8 1454.2 1070.2 2528 1454.2 6.2 1 400.9 978.1 1416.9 1 400.9
4.4 1186.4 1131.6 570.7  1186.4 6.7 823.1 596.5 1863.1 823.1
4.8 1130.7 789.5 1573.3  1130.7 7.2 759.1 491.2 1 868. 4 759.1
5.4 170.7 83.3 652.4 170.7
2.2.3 5 , 35 50 , 4611.1 1518.5pg/ (g min); 35
FGI0 FG20 ; 50 ,CMC FG20 CMC FPA ,
FPA , 5338.9 1448.9u g/ (g- min) FG10
45 FGI0 CMC FPA . FG20 45 35
5 CMC
Table 5 Hfect of different temperature on activity of CMC Mg (g- min)
/ CMC FPA / CMC FPA
Temperature  FGI0 F&0 FGILO0 FG20 Temperature  FGL0 F&0 FGL0 FG20
28 2533.3 2722.2 376.3 1000 50 3 600 2025.9 1537.8 1321.5
35 4105.6 5338.9 1414.8 1448.9 55 216.7 94.4 312.6 371.9
40 4194.4 4738.9 1 400 1208.9 60 137 85.2 303.7 297.8
45 4611.1 4961.1 1518.5 1333.3 70 144.4 50 293.3 284.4
2.3 CMC FPA , pH
6 . FG10 (R) , , P H
:CMC C>B , FG10 :
>D>A;FPA C>D>B>A; C>A 0.3 g/ kg pH 3.8 4.8
>D>B Ki Ko Ks 35 48 72 h,
:CMC CiB:2D:2A:z ; FPA FG10 CMC 7 000

C.D:B:1A:; C:AsD:1B:2 ) Vo) (g - min) ;
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0.4 g/ kg pH 4.8 35 pH ;
48 h, pH ,
1 800M ¢/ (g- min) ,FG20
7 , FG20 (R) , 0.2 g/ kg pH 4.4 35
:CMC C>A 48 h, FG0 CMC
>D>B;FPA C>D>A>B; C>B> 8 000M ¢/ (g - min) ;
A>D Ki K Ks 0.3 g/ kg pH 4.4
:CMC C.:A1D:1B2 ; FPA 35 48 h,
C.D:1A3B:; CiB2A2D: , CMC 1 300 g/ (g - mi n)
CMC FPA ,
6 FGL0 Le(3%)
Table 6 Orthogonal test design and the results of FGL0 s s0lid state fermentation condition
A B C D Mg- g - min ) Enzyme activity
Code /(g- kg~ %) " / /h _
Bean pulp P Temperature Time CMC FPA Proteinase
1 1(0.2) 1(3.8) 1(35) 1(48) 7 000.0 3504.2 1788.7
2 1(0.2) 2(4.8) 2(40) 2(72) 6427.1 1650.0 1133.7
3 1(0.2) 3(6.2) 3(45) 3(96) 2 065.9 1220.8 603.4
4 2(0.3) 1(3.8) 2(40) 3(96) 4932.3 2197.9 905.9
5 2(0.3) 2(4.8) 3(45) 1(48) 4.843.8 2197.2 1275.8
6 2(0.3) 3(6.2) 1(35) 2(72) 50923.6 2236.1 1145.7
7 3(0.4) 1(3.8) 3(45) 2(72) 4 .255.2 1737.5 1 256.5
8 3(0.4) 2(4.8) 1(35) 3(96) 6 218.8 2595.8 1847.4
9 3(0.4) 3(6.2) 2(40) 1(48) 4 463.5 2 060.4 1417.8
K1 5164.3 5395.8 6 380.8 5435.8
K2 5233.2 5829.9 5274.3 5535.3
CMC 61 506.9
K3 4979.2 4151.0 3721.6 4 405.7
R 254 1678.9 2 659.2 1129.6
K1 2125.0 2479.9 2778.7 2587.3
K2 2210.4 2147.7 1969.4 1874.5
FPA 25 866.5
K3 2131.2 1839.1 1718.5 2004.8
R 85.4 640.8 1 060.2 712.8
K1 1175.3 1317.0 1593.9 1494.1
K2 1109.1 1419.0 1152.5 1178.6
. 15 166.4
Proteinase K3 1507.2 1055.6 1045.2 1118.9
R 398.1 363.4 548.7 375.2
7 FG&20 Le(3%)
Table 7 Orthogonal test design and the results of FG20 s solid state fermentation condition
/(A kg 1) B C/ D/h /Mg- gt min- 1) Enzyme activity
Code c g g pH e Time CMC FPA Proteinase
1 1(0.2) 1(3.8) 1(35) 1(48) 7 947.9 3975.0 1285.5
2 1(0.2) 2(4.4) 2(40) 2(72) 6 364.6 1645.8 1057.9
3 1(0.2) 3(6.2) 3(45) 3(96) 5286.5 1279.2 T47.4
4 2(0.3) 1(3.8) 2(40) 3(96) 5243.1 1452.1 1077.8
5 2(0.3) 2(4.4) 3(45) 1(48) 5041.7 2 309.7 950.0
6 2(0.3) 3(6.2) 1(35) 2(72) 7 588.5 3245.8 1248.6
7 3(0.4) 1(3.8) 3(45) 2(72) 4906.3 1916.7 765.7
8 3(0.4) 2(4.4) 1(35) 3(96) 7526.0 3718.8 1240.7
9 3(0.4) 3(6.2) 2(40) 1(48) 6 020.8 2 766.7 1020.7
K1 6 533.0 6 032.4 7 687.5 6 336.8
Kz 5957.8 6 310.8 5876.2 6 286.5
CcMC 74 567.3
K3 6 151.0 6 298.6 5078.2 6 018.5
R 575.2 278.4 2 609.3 318.3
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7 Continued of table 7

.ol mn-?t
A c b Mg- gt mn?)

E .
ot /(g- kg'Y) BH f h nzyme activity
Fat resdue P Temperature Time CMC FPA .
Proteinase
K1 2300.0 2447.9 3646.5 3017.1
K2 2335.9 2558.1 1954.9 2269.4
FPA 29 746.3
K3 2800.7 2430.6 1835.2 2150.0
R 500.7 127.5 1811.3 867.1
K1 1030.3 1043.0 1258.3 1085.4
K2 1092.1 1082.9 1052.1 1024.1
: 12 461.2
Proteinase Ks 1009.0 941.0 821.0 1022.0
R 83.1 141.9 437.3 63.4
2.4 FGI0O FG20 ,
, FG10 , ) ; ) ;
b L L 1 FGlO
1 1 1 1 1

A. B.
Fig.1 Culture character and optic micrograph of FGL0

A . Culture character in utensl ;B. Microcosmic character (16 x 40)

A. :B.

Fig.2 Culture character and optic micrograph of FG20

A . Culture character in utensl ;B. Microcosmic character (16 x 40)

,
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