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Material and methods

Solid state fermentation of wheat bran
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Material and methods

Assessment of different lignocellulosic residues for supporting the growth and co-production of laccase,

xylanase and mannanase by solid state cultures of P. phaeocomes S-1

1 LK Rice Bran

2 2 K De-oiled Rice bran

3 3hEEk Wheat Bran

4 4t Sugarcane baggase salt solution containing (g/L):
5 Sﬁifiﬂf Used Tea leaves NH,NO,, 4.0;

6 G;FJ"‘:%%H Wheat Straw KH,PO,, 0.8;
¥y Rice: Strwe Na,HPO, 7H,0,  0.75:
8§ 8tET Rice husk

9 9 T-HH Dried Tree Leaves Mg>0, 7H,0, 0.5;
10 10+ 5 /7 Potato Pesls yeast extract, 2.0;
11 11T Dried Grasses ZnS04 7H,0, 0.002;
12 12K KFEF Corn Stover FeSO4 7H,0, 0.005;
13 13HbIEREAE Ground Nut Shells CaCl, 2H,0, 0.06;
14 143 Z IRPAY) Pineapple Extracts MnSO, 4H,0, 0.05
15 15 Mausami Mausami Peels CuSO, 7H,0, 0.5

16 16K

17 17HEZE
18 18J5 p5 i ik
19 19Sarkanda
20 2048

Saw Dust
Banana Stalks
Kitchen Waste
Sarkanda

Pulp (Wheat straw alkali pretreated)
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Material and methods

Characterization of crude ligno-hemicelluloytic enzymes cocktail of P. phaeocomes S-1
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Results and discussion

Table 1
Enzyme activities of the selected fungal strain on different lignocellulosic residues moistened with distilled water.

Sr. No. Lignocellulosic residues Enzyme activities (IU gds™")

Laccase® Xylanase® Mannanase*
1 1*% , Rice Bran 301.65 + 15.08 32214032 11.57 +0.57
2 2BMATE e oiled Rice bran 9.09 + 045 5.0540.05 51.04 +2.55
3 34‘%%’% Wheat Bran 631.40 + 31.57 56.38 + 0.07 4164020
4 4H}ﬁ% Sugarcane baggase 578+0028 27.33+0.03 3671018
5 S5FRM Used Tea leaves 10.74 40,53 2590+ 0.03 4444022
6 6/DZFHT  Wheat Straw 19.83+0.99 40644 0.03 1.9340.09
7 7*%$ Rice Straw 102.47 +5.12 31.84 4 0.06 1.9740.09
8 LY Rice husk 0 26.73 + 0.08 1.264 0.06
9 9T A Dried Tree Leaves 604.13 + 30.20 316.93 + 0.42 1.00 + 0.05
10 10+ 5 1% Potato Peels 241.32 + 12.06 173.38 4 0.42 0
11 115 Dried Grasses 563.63 £ 28.18 51.33+0.16 6.38 4031
12 12EKFEH Corn Stover 238.01 + 11.90 28.99+ 0.06 3.7240.18
13 13HI#% RE7E  Ground Nut Shells 387.60 + 19.38 29.88 + 0.05 2.53+0.12
14 143 % $L B Y Pineapple Extracts 4214210 310.04 + 0.89 3.59+0.17
15 15 Mausami  Mausami Peels 106.61 +5.33 6.06 4 0.08 4423 4221
16 16K )5 Saw Dust 4710235 0 6.37 £ 031
17 178 HEZE Banana Stalks 578+ 028 272.72+0.78 3.78+0.18
18 185 okl Kitchen Waste 316.52 + 15.82 552 +0.05 37.36 + 1.86
19 19Sarkanda  Sarkanda 1336.36 + 66.81 303.14 + 0.67 4094 +2.04
20 2045 Pulp (Wheat straw alkali pretreated) 26.44+132 0 0.80 +0.04

ANOVA results - *“p-value P = <0.001; F;-value 1516.438; F,-value 9112.506; F,,-value 30839.759.
Overall significance level = 0.05.



Results and discussion

Table 2
Enzyme activities of the selected fungal strain on different lignocellulosic residues moistened with stajic medium.

Sr. No. Lignocellulosic residues Enzyme activities (IU gds—')

Laccase® Xylanase” Mannanase®
1 /S Rice Bran 330,57 £ 23.37 1339 +3.87 11.57 £ 0.57
2 258 JH K De-oiled Rice bran 400826 +58.43 21227+ 057 38.60 + 1.56
3 EUN Wheat Bran 14652.89 + 58.43 83614057 2093 +0.17
4 At R Sugarcane baggase 3123.96 + 350.63 2242 +0.43 1.17+£0.15
5 5 FZnt Used Tea leaves 7438 + 5843 2425 +0.71 10.67 +0.21
6 6/NEFEFT Wheat Straw 25413.23 +35.06 38.76 +0.28 8.66 +0.07
7 7G5 Rice Straw 10859.51 + 46.74 22.01+ 1.00 1036 +0.25
8 Y Rice husk 669.42 + 35.06 16.13 +0.71 2.48 + 001
9 9T - Dried Tree Leaves 1396.69 + 35.06 38.96 + 10.04 42,16 + 1.33
10  10EE ¥ Potato Peels 1669.42 + 4675 39.87 +1.00 2594 1472
11 115 Dried Grasses 1666942 + 58 .43 45 66 +0.57 454+ 0,08
12 | 25 KFEFT Corn Stover 22305.79 + 12855 41804+1.14 11.42 + 0.04
13 13BRESE Ground Nut Shells 578.51 +46.75 22.01+1.00 2.42+0014
14 147 2RI Pineapple Extracts 420,75+ 70.12 32.77 £1.00 49,57 +0.71
15 15 Mausami Mausami Peels 396.69 + 70.12 35.81 +0.71 6.37 + 046
16 16K/3 Saw Dust 90.90 + 81.81 2648 +0.43 498+1.03
17 17H/EX Banana Stalks 1123.96 +93.5 31.76 +1.29 46.70 + 0.04
18 18 EhiK Kitchen Waste 47933 + 116.87 33.07 +4.30 57.31 + 1.38
19 19Sarkanda Sarkanda 26446 +70.12 19.58 £1.00 0.89 + 0.04
20 2043 Pulp (Wheat straw alkali pretreated) 595.04+70.12 2435 +0.57 422+0.19

ANOVA results - “'L"“p-value P=<0.001; Fi-value 12,464.922; Fy-value 531.059; Fyy-value 437.167.
Overall significance level = 0.05.
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Table 3

Comparison of lingo-hemicellulytic enzyme yields by solid state cultures of various fungi on different substrates.
Fungi Enzyme yields (U gds™") Time (d) Substrate used References

Laccase Xylanase Mannanase

P.phaeocomes S-1 1085951 +46.74 22.01+1.00 1045+0.128 8 Rice straw Present study
Panus tigrinus 1090 - - 10 Rice straw Rugayyah et al. (2013)
Aspergillus heteromorphus 8.2 160.8 - 12/6 Microwave-alkaline pretreated rice straw Singh et al. (2011)
Phlebia floridensis 146 - - 20 Rice straw Sharma and Arora 2011
T.versicolor 729+ 1.4 98.9+64 355+39 21 Wheat straw Valaskova and Baldrian (2006)
Trametes taogii 900 413.15 14 Saw dust Levin et al. (2008)
Pleurotus ostreatus 13605 +£22.2 - 339+08 21 Wheat straw -do-
P. citrinopileatus 3732055 0.12+0.04 - 30 Wheat straw Carabajal et al. (2012)
P. ostreatus 8.22+0.79 0.14 £ 0.05 - 30 -do- -do-
L. edodes 57+47 200+ 14 - 7 Tree leaves Elisashvili et al. (2008)
P. ostreatus 15 9 - 3/2 Tomato pomace landolo et al. (2011)
Trametes versicolar 35 50 - 16/13 -do- -do-
P. ostreatus 161.3 - - 5 Sugar cane baggase Karp et al. (2015)
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Table 4

Effect of biological pretreatment of rice straw by the growth of Pyrenophora phaeocomes S-1 on the disintegration of lignin and hemicellulose due to the production of laccase,

xylanase and mannanase.

Incubation Weightloss  Cellulose  Hemi- Lignin  APPL Soluble lignin Reducing sugars Ligno-cellulytic enzymes (IU gds™ ')
. ) ) 5 o, -1 -1 -1
time (d) (%) (%) cellulose (%) (%) (mgg™') (mgml™) (mgg ') Laccase® Xylanase? Mannanase®
0 5.50 324 28.1 20 88.00 012 17.26 0 0 0
4 15.00 32.820 25.48 19.56 140.80 0.21 12.78 2018.18 11.04 11.66
8 17.80 33.08 24.89 18.89 157.60 0.29 23.37 2451.24 1391 5.47
10 19.80 36.17 23.25 17.89 159.20 0.31 27.78 1652.83 10.78 4.90
15 2220 38.35 21.07 13.98 164.00 0.33 36.60 1542.19 397 1.42
20 23.80 39.84 20.98 12.34 172.53 0.34 41.01 129099 2.50 2.82
30 2513 41.56 19.78 11.67 176.80 0.36 4321 796.62 243 2.48
m 26.26 42.00 18.80 10 181.60 1.28 49.83 12727 232 2.00
60 27.53 41.89 19.00 9.85 163.20 1.05 47.18 320.62 1.25 0.85

ANOVA results - *P“p-value < 0.001; F,-value 178.815; Fx-value 345.00; Fy-value 338.026.
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Table 5
Pattern of reducing sugars and glucose formation after enzymatic hydrolysis of rice straw after various pretreatments.

Treatment of rice straw Time (h)

0 24 48 72 96 120 144
Total reducing sugars (mg/ml)
Untreated 112 2.34 2.85 3.75 4.96 6.16 6.76
Biologically treated 1.27 1.38 5.56 6.46 8.87 9.92 10.37
0.1 N NaOH 1.21 5.71 10.37 11.87 12.78 14.13 14.88
Biological + 0.1 N NaOH 1.45 13.48 21.33 28.16 29.16 29.83 31.00
Total reducing sugars (mgg~ ')
Untreated 443 24.39 41.01 50.99 65.41 78.71 95.34
Biologically treated 8.86 23.28 90.90 143.01 157.42 185.14 189.57
0.1 NaOH 9.97 27.71 103.10 172.94 220.62 256.09 264.96
Biological + 0.1 NaOH 12.82 150.99 223.64 368.94 425.92 445.86 470.08

(B+N) == U=4.90f%
(B+N) = N=1.77f%
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