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B. vallismortis. DSM 1103 1(NR 024696.1)
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— B.timonensis. 10403023(NR 133024.1)
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T B.coaluilensis.m4-4(NR 115933.1)

L B.firmus IAMI2464(NR 025842.1)

B.carh ; hilus. JCM9731(NR 024690.1)
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extract content culture (%) activity (U/ml)
(%) (%) pH
1 1 1 1 -1 288.1
2 -1 1 -1 -1 417.9
3 -1 -1 -1 -1 334.8
4 0 0 0 0 547.3
5 0 0 0 0 547.3
6 1 1 1 1 363.7
7 -1 -1 1 1 338.3
8 1 -1 -1 -1 412.9
9 -1 1 -1 1 334.3
10 1 1 -1 -1 467.2
11 1 -1 1 1 331.8
12 0 0 0 0 547.3
13 1 1 -1 1 422.9
14 0 0 0 0 547.3
15 -1 1 1 -1 288.6
16 -1 -1 1 -1 2249
17 -1 -1 -1 1 278.1
18 1 -1 -1 1 412.9
19 1 -1 1 -1 219.9
20 -1 1 1 1 417.9
21 0 0 -2 0 467.7
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Rm A4 B C D E F G vy (Uimb (Uil actvty U
1 -1 1 -1 -1 -1 1 1 1 126.4 51.7 76.6
2 -1 1 1 -1 1 -1 -1 -1 49.8 5.0 24.9
3 -1 -1 1 1 1 -1 1 1 101.5 26.9 51.7
4 -1 -1 -1 1 1 1 -1 1 204.0 124.4 149.3
5 1 1 -1 1 -1 -1 -1 1 223.9 120.0 149.3
6 1 -1 1 1 -1 1 -1 -1 194.0 119.4 144.3
7 -1 1 1 1 -1 1 1 -1 104.5 29.9 54.7
8 -1 -1 -1 -1 -1 -1 -1 -1 84.6 10.0 34.8
9 1 -1 1 -1 -1 -1 1 1 139.3 114.4 139.3
10 1 -1 -1 -1 1 1 1 -1 117.9 43.3 68.2
11 1 1 1 -1 1 1 -1 1 217.9 143.3 168.2
12 1 1 -1 1 1 -1 1 -1 84.6 14.4 39.3

SUS S sl dlad (51 o SO iulesT 2 b =Y U
Term Effect Coef SE Coef T P
Constant 137.35 3.084 44.54 0.000
(A)W.S -16.17 -8.08 3.084 -2.62 0.079
(B)C.S -5.72 -2.86 3.084 -0.93 0.422
(CORB -5.72 -2.86 3.084 -0.93 0.422
(D) KH,PO, 29.44 14.72 3.084 4.77 0.017
(E) Yeast extract 51.16 25.58 3.084 8.30 0.004
(F) MgSO, 46.85 23.42 3.084 7.6 0.005
(G) Moisture content  -50.00 -25 3.084 -8.11 0.004
(H) pH 62.94 31.47 3.084 10.21 0.002

SUS SIS 5381 e sl pmmSS SlesT b -0 U
Term Effect Coef SE Coef T P
Constant 66.88 5.513 12.13 0.001
(A)W.S -14.69 -7.35 5.513 -1.33 0.275
(B)C.S -12.34 -6.7 5.513 -1.12 0.345

(ORB 12.5 6.25 5.513 1.13 0.339
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(D) KH,PO, 11.21 5.61 5.513 1.02 0.384
(E) Yeast extract 51.18 25.59 5.513 4.64 0.019
(F) MgSO4 36.88 18.44 5.513 3.34 0.044
(G) Moisture content ~ -40.23 -20.12 5.513 -3.65 0.036
(H) pH 59.80 29.90 5.513 5.42 0.012

Fpase clas s 53 o m S lesl b —F pur

Term Effect Coef SE Coef T P
Constant 91.71 5.307 17.28 0.000
(A)W.S -16.25 -8.13 5.307 -1.53 0.223
(B)C.S -12.44 -6.22 5.307 -1.17 0.326
(ORB 10.95 5.47 5.307 1.03 0.378
(D) KH,PO, 12.77 6.38 5.307 1.2 0.315
(E) Yeast extract 52.74 26.37 5.307 4.97 0.016
(F) MgSO, 36.98 18.49 5.307 3.48 0.04
(G) Moisture content  -40.13 -20.07 5.307 -3.78 0.032
(H) pH 61.36 30.68 5.307 5.78 0.01
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p33 s olae fealmmlans Jas (ANOVA) bsls 50T dsor s A Jsr

Source df SS MS F P
Model 14 344764 246226 48/04 0.000
Linear 4 69693 17423 33/99 0.000
Square 4 238979 59745 116/56 0.000
Intraction 6 36092 6015 11/74 0.000
Residual error 14 7176 513 - -
Lack of fit 10 7176 718 - -
Pure error 4 0 0 - -
TOTAL 29 355445 45 - -

g3 453 dlas el mlaw Joe (ANOVA) Ll 5T s =l - dor

Response Optimal High Low Variables
561.1203 CMCase maximum 1.6515 2.5 0.5 Yeast extract
61.4141 80 40 Moisture
6.2929 9 5 pH
0.2980 0.5 0.1 MgSO,
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Abstract

Cellulases are important industrial enzymes for the most bioconversion processes. In
this study, Bacillus aerius isolated and identification as the best thermophilic cellulose
degrading bacterium from Gorooh hot spring and was identified as Bacillus aerius
AV10 based on 16S rRNA sequence homology and microbial-biochemical tests.
Cultivation conditions of cellulase production by Bacillus aerius AV10 in solid-state
fermentation (SSF) were investigated. The moisture content, yeast extract, MgSO,4 and
initial culture pH were identified by Plackett-Burman design (PBD) as the significant
factors for endoglucanase, exoglucanase and filter paper (FPA) activities. Response
surface Methodology and central composite design by 5-level and 4-factor were used
for the optimization of enzyme. The optimal ranges of moisture content, yeast extract,
MgSO; and initial culture pH were 61.4%, 1.65%, 0.29% and 6.2, respectively. Under
the optimized conditions, maximum CMCase production was 561.12 U/ml. The optimal
pH and temperature of the enzyme for wheat straw hydrolysis were determined to be 7.0

and 60 °C.

Key words: Plackett-Burman design, Thermophilic, Solid-state fermentation, Wheat

straw



