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Biofeed (Xyn1, Novo Nordisk, Baagsvaend Denmark)
Biobrite (Xyn2, Novozymes, Franklington, NC)
Multifect (Xyn3, Genencor US , Inc., Palo Alto CA)
Htec (Xyn4, Novozymes Franklington, NC)
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Results and discussion

SKEREAR ( BHK ) FIEK ( BSK) RIZERFRARRAIZERND

Table 1
Chemical composition (dry material basis) of bleached Kraft pulps from hardwood (BHK) and softwood (BSK).

Substrates Sugar and lignin composition of watmble mmponeﬂh{{e substrates Abbreviation
Ara Gal / Glu \ / Xyl \ Man / AL

Hardwood pulp 05 0.1 803 172 1.4 26 BHK
Softwood pulp 03 0.6 835 8.4 89 1.9 BSK
Ara, Arabinan; Gal, Galactan; Glu, Glucan; Xyl, Xylan; Man, Mannan; AlL, Acid Insoluble Lignin. Values shown were the mean of the average of three experiments.

Ara: fIH{BHE

Gal: FZ 5

Glu: EE2%E

Xyl: REEHE
Man:HE5E

AlL: BRANAMEARRER
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Table 2

Characteristics of commercial xyianases.EEl ESE HERE B fEoH BEER
Xylanase preparation Protein content (mg/mL) Specific activity (U/mg) Optimum pH Optimum temperature (°C) Abbreviation
Biofeed 42 < 1312 D ] 55 Xynl
Biobrite 388.7 6 50 Xyn2
Multifect 36.8 2512 5 50 Xyn3
HTec 35.2 1484 5 60 Xyn4

Specific activities of commerdial xylanases were assayed at pH 5, 50 *C. Values shown were the mean of the average of three experiments, and the variation about the mean
was below 5%
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Fig. 1. Xylose (wt¥% of g/g xylan) released from enzymatic treatments of bleached
hardwood Kraft pulp (BHK). Oligomeric xylose, the difference between xylose after
4% sulfuric acid hydrolysis at 121 °C for 60 min and monomeric xylose; Monomeric
xylose, xylose released after enzymatic pretreatment. EG, Xyn1, Xyn2, Xyn3, Xynd
are assigned to endoglucanase, Biofeed, Biobrite, Multifect, HTec, respectively.
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Table 3
Characteristics of enzymatic hydrolyzed BHKs.
Samples %’%E Dp %%E*ﬁ'& Crl RBRT s (nm) RIK1E wrv (%) ARHER s (mg/g pulp)
Control 1320 £4.1 543% 26 t 331,501 455
EG 878 4.7 763% 3.6 317.3+£0.1 534
EG+Xyn1 854 +7.1 77.0% 3.8 310.3+£0.1 559
EG+Xyn2 834143 771% 4.0 3095+ 01 592
EG+Xyn3 815125 76.5% 3.9 315700 49.8
EG+Xyn4 8271243 770% 3.9 313.6+0.1 546

DP, degree of polymerization; Crl, crystallinity index; Sc, crystallite size; WRV, water retention value; S5, Simons’ stain. Control, substrates were incubated at the same
condition without the addition of enzymes. BHK, EG, Xyn1, Xyn2, Xyn3, Xyn4 are assigned to the bleached hardwood Kraft pulp, endoglucanase, Biofeed, Biobrite, Multifect,
HTec, respectively.



Results and discussion

— cellulose

EG -
treatment Sonication

EG + Xyn R
treatment Sonication




Results and discussion

50 —control 304 —— contral
—EG —EG
——EG+Xyn2 ——EG+Xyn 2
40 25-
= £ 2 .
£ 30 g
@ c
£ £ 154
£ 20 E
5 g 104
& =
- 104 54
| 4—’_’_/__'\—-——"'/
04
u q T T T T T T T T T T
300 400 500 600 700 800 300 400 500 600 700 800

Wavelength (nm) Wavelength (nm)



Results and discussion

L

AYJERTEEE  AEREE

JEYD © BEARYER
ARENEEs | BERIKRIB-AFEEE:




Contents lists available at ScienceDirect

Bioresource Technology

journal homepage: www.elsevier.com/locate/biortech

Unravelling the capability of Pyrenophora phaeocomes S-1 for the @Cmmrk
production of ligno-hemicellulolytic enzyme cocktail and simultaneous
bio-delignification of rice straw for enhanced enzymatic saccharification

Shubhangi Rastogi ?, Raman Soni®, Jaspreet Kaur€, Sanjeev Kumar Soni **

# Department of Microbiology, Panjab University, Chandigarh 160014, India
IJDe'pr!rl‘menr of Biotechnology, D.A.V. College, Chandigarh 160011, India
“Department of Biotechnology, University Institute of Engineering and Technology, Panjab University, Chandigarh 160014, India




Cultivation

on rice straw
with added
salt solution _
Pyrenophora
phaeocomes 5-1

I f N -
: wE T
™ g
r "L
CURRENT - 1 (
SCENARIO (burnt Ligno-hemicellulytic 4.90 and 4.69 fold enhanced
ktail sugars and glucose on
Iy in fields) EReae : ;
openly _J enzymatic hydrolysis
y

[ Potentail use in Paper and Biofuel industry ]




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*ﬁ . Rice Bran 301.65 + 15.08 32214032 11.57 £0.57
2 2R De-oiled Rice bran 9.09 4045 5054005 51.04 +2.55
3 hEE Wheat Bran £31.40 + 3157 56384007 4164020
4 AHME Sugarcane baggase 57810028 2733:003 3674018
5 STFRNM Used Tea leaves 10.74+0.53 2590+ 0.03 4444022
6 GIASAT Wheat Straw 19.834099 40644003 1.93+0.09
7 TR Rice Straw 102.47 £5.12 31.84£0.06 1.97 £0.09
g 8fast Rice husk 0 26.73+0.08 1.26+0.06
9 9wt Dried Tree Leaves 604.13 4 30.20 316.93 +0.42 1.00 +0.05
10 10+5 K Potato Peels 241.32 +12.06 173.38 £ 0.42 0
11 MT Dried Grasses 563.63 +28.18 51.33£0.16 6.38+031
12 12FKF5FF Corn Stover 238.01 £11.90 2899+ 0.06 3.7240.18
13 13 AR Ground Nut Shells 387.60 + 19.38 29,88+ 0.05 2.53+0.12
14 1435 5L Pineapple Extracts 42144210 310.04 £+ 0.89 3.59+0.17
15 15 Mausami Mausami Peels 106.61 533 6.06+0.08 4423221
16 1648 Saw Dust 47.10£235 0 6.37+031
17 - Banana Stalks 5784028 272.72+078 3.78+0.18
18 18Rk 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 2043 Pulp (Wheat straw alkali pretreated) 2644+132 0 0.89 +0.04

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



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 1448 Rice Bran 33057 £23.37 13.39+3.87 11.57 £ 0.57
2 2K A De-ailed Rice bran 4008.26 +58.43 38.60 £ 1.56
3 3N Wheat Bran 14652.89 + 58.43 83.61 £0.57 2093 +0.17
4 A A Sugarcane baggase 3123.96 + 350.63 2242 +0.43 1.17+0.15
5 5=k Used Tea leaves 7438+ 5843 2425+0.71 1067 +0.21
6 6/0 A REFE Wheat Straw [o541323+3506 | 38.76 £0.28 8.66+0.07
7 7Ei Rice Straw 10859.51 + 46.74 22.01+1.00 1036 £ 0.25
8 8fe Rice husk 669.42 + 35.06 16.13£0.71 2.48+0.01
9 ERRLL Dried Tree Leaves 1396.69 + 35.06 38.96 +10.04 4216 £ 1.33
10 1015 4 Potato Peels 1669.42 +46.75 39.87 £1.00 2594 +4.72
11 11 Tji Dried Grasses 16669.42 +58.43 45.66 £0.57 4.54+0.08
12 121;{*%?— Corn Stover 2230579+ 12855 41.80+1.14 11.42 £ 0.04
13 13%@’;‘: Ground Nut Shells 578.51+46.75 2201+1.00 2.42+0014
14 14%%})’&!&% Pineapple Extracts 429.75+70.12 3277 +£1.00 49.57 +0.71
15 15 Mausami Mausami Peels 396.69+70.12 3581 +0.71 6.37+046
16 1648 Saw Dust 90.90+81.81 2648 £0.43 498+1.03
17 17H/HEZE Banana Stalks 1123.96 +93.5 31.76 £1.29 46.70 + 0.04
18 185 73 Kitchen Waste 47933 +116.87 33.07 £4.30
19 19Sarkanda Sarkanda 264.46 + 70.12 19.58 +1.00 0.89 +0.04
20 20483 Pulp (Wheat straw alkali pretreated) 595.04+70.12 2435 +0.57 4224019

ANOVA results - ”'”‘Lp—vaiue P =<0.001; Fi-value 12,464.922; Fy-value 531.059; Fy-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 [Ugds") Time (d) Substrate used References

Laccase Xylanase Mannanase

P.phaeocomes S-1 10859.51+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
Tversicolor 729+14 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 3.73+£0.55 0.12+0.04 - 30 Wheat straw Carabajal et al. (2012)
P. ostreatus 822+0.79 0.14+0.05 - 30 -do- -do-
L edodes 57+4.7 200+ 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 - - 7] Sugar cane baggase Karp et al. (2015)
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Fig. 6. Changes in percentage composition of rice straw after sole biological
treatment (40 d ), sole extraction with 0.1 N NaOH (30 min; room temperature ) and

Sole BP  Sole NaOH
(B) (M)
Treatments

B Cellulose
R Hemicellulose
[ Lignin

B+N

the Biological pretreatment followed by extraction with 0.1 N NaOH.
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