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Fig. S1. Purification of endo β-1, 4-D-glucanase by DEAE-sepharose (A) and Sephadex G-100 (B) chromatography. Data values represent average of triplicates and error bars represent standard deviation.
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Fig.S2. Effect of pH (A) pH stability (B) temperature (C) and temperature stability (D)  on purified endo β-1, 4-D-glucanase. Data values represent average of triplicates and error bars represent standard deviation.



Fig.S3. Storage stability of crude and purified endo β-1, 4-D-glucanase. Data values represent average of triplicates and error bars represent standard deviation.
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Fig.S4. GC-MS spectra of ethanol produced from sweet sorghum hydrolyzate after 24h of fermentation by Saccharomyces cerevisiae NCIM 3594 in SHF (A)  and GC-MS spectra for ethanol standard (B).
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Fig.S5. Elemental analysis (EDX) of untreated sweet sorghum bagasse (A), alkali pretreated sweet sorghum bagasse (B) and pretreated sweet sorghum bagasse hydrolyzed by Trichoderma harzianum strain HZN11(C).
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Fig.S6. FTIR analysis of untreated sweet sorghum bagasse (A), alkali pretreated sweet sorghum bagasse (B) and pretreated sweet sorghum bagasse hydrolyzed by Trichoderma harzianum strain HZN11(C).













Table S1 Effect of different concentrations of various metal ions and additives on purified endo β-1, 4-D-glucanase
	Metal ions and additives
	Relative activity (%)

	
	1 mM
	2 mM
	5 mM
	10 mM

	Controla
Co2+
Zn2+
Ca2+
Mg2+
K+
Na+
Cu2+
Hg2+
Fe2+
Pb2+
Ni2+
Mn2+
Cd2+
DTT
β-mercaptoethanol
EDTA
Urea
PMSF
N-bromosuccinimide
DMSO
Iodoacetamide
p-CMB
1,10-phenathroline
	100
120
60
130
150
105
80
88
30
110
50
108
110
50
120
118
100
125
70
68
75
72
68
77
	100
97
55
140
166
95
72
80
18
96
41
96
95
38
117
113
105
120
62
55
68
64
61
72
	100
85
48
120
172
88
60
68
6
87
34
88
80
20
110
105
100
116
55
42
60
55
52
66
	100
76
41
80
140
70
50
55
0
72
22
71
72
6
100
102
98
112
46
30
50
41
40
60


aThe activity was assayed in the absence of metal ions or additives was considered as 100%.
Each data value represents average of triplicates.






Table S2 Effect of different concentrations of detergents, surfactants and oxidizing agents on purified endo β-1, 4-D-glucanase
	Detergents, surfactants and oxidizing agents
	Relative activity (%)

	
	0.1%
	0.5%
	1%

	Controla
SDS
Sodium tetraborate
Tide
Ariel
Surf Excel
Tween 20
Tween 40
Tween 80
Triton X 100
Sodium perborate
Sodium hypochloride
Hydrogen peroxide
	100
120
98
94
92
93
105
125
115
100
80
90
80
	100
105
92
80
80
84
90
120
96
92
71
80
65
	100
90
85
68
71
76
80
105
85
87
64
73
40


aThe activity was assayed in the absence of chemicals was considered as 100%.
Each data value represents average of triplicates.












Table S3 Effect of different concentrations of various organic solvents on purified endo β-1, 4-D-glucanase
	Organic solvents
	Relative activity (%)

	
	10%
	20%
	30%

	Controla
Glycerol
Ethanol
Methanol
Acetone
Formic acid
Propanol
Petroleum ether
Isopropanol
Benzene
Cylcohexane
Hexane
Butanol
Toluene
	100
126
98
115
95
70
98
97
100
96
96
92
110
115
	100
115
94
100
90
61
94
92
97
91
90
85
97
98
	100
110
90
98
88
44
89
90
92
87
83
76
91
90


aThe activity was assayed in the absence of organic solvents was considered as 100%.
Each data value represents average of triplicates.















Table S4 Substrate specificity of purified endo β-1, 4-D-glucanase
	Substrates
	Relative activity (%)

	CMC
Microcrystalline cellulose
Chitin
Cellobiose
Starch
Filter paper
PNP-α-galactopyranoside
PNP-glucopyranoside
PNP-cellobioside
Brichwoodxylan
Oat spelt xylan
	100
40
0
5
0
40
10
12
15
4
3


Each data values represent average of triplicates.















Table S5 Element compositional analysis of untreated, pretreated and Trichoderma harzianum strain HZN11 hydrolyzed sweet sorghum bagasse by EDX
	Elements
	Untreated 
Wt (%)
	Pretreated 
Wt (%)
	Hydrolyzed
Wt (%)

	C
N
O
Na
Mg
Al
Si
P
S
Cl
K
Ca
	65.47
0.00
28.51
0.00
0.30
0.10
1.69
0.11
0.08
0.82
2.43
0.49
	60.15
1.20
30.00
2.79
0.14
0.42
0.74
3.11
0.00
0.27
0.31
0.52
	58.32
1.51
36.52
1.25
0.14
0.37
0.41
0.87
0.04
0.06
0.20
0.32





Relative activity %	20	25	30	35	40	45	50	55	60	65	70	75	80	85	40	47	55	61	70	78	88	92	100	94	86	72	56	32	Temperature (°C)
Relative activity (%)

50 °C	20	40	60	80	100	120	140	160	180	100	100	98	96	94	91	88	83	80	55 °C	20	40	60	80	100	120	140	160	180	100	100	98	95	92	90	86	81	77	60 °C	20	40	60	80	100	120	140	160	180	100	100	99	98	95	89	87	80	76	65 °C	20	40	60	80	100	120	140	160	180	100	98	90	88	85	80	76	71	66	Time (min)
Relative activity (%)

Crude Enzyme	1	10	20	30	40	60	100	95	86	80	65	30	Purified Enyme	1	10	20	30	40	60	100	98	96	93	90	87	Storage stability (days)
Relative activity (%)

Endo β-1, 4-D-glucanase activity	4	5.5	7.8	5	5.8	6	10	12	11	14	13	14	13	15	14	13	12	11	13	12	14	15	14	15	14	13	15	16	16	15	14	15	14	16	17	16	15	14	15	15	16	16	15	14	16	17	17	18	17	20	22	28	43	49	53	55	59	62	65	62	60	59	58	57	57	56	55	53	40	34	32	25	20	17	15	10	5	3	3	3	Protein	1.0000000000000005E-2	0.05	9.0000000000000024E-2	0.1	0.12000000000000002	0.13	0.12000000000000002	0.16	0.14000000000000001	0.1	9.0000000000000024E-2	0.11	0.13	0.13	0.15000000000000016	0.18000000000000016	0.22	0.27	0.35000000000000031	0.37000000000000033	0.33000000000000046	0.25	0.11	0.13	0.13	0.15000000000000016	0.17	0.16	0.24000000000000016	0.26	0.34	0.37000000000000033	0.41000000000000031	0.44	0.47000000000000008	0.48000000000000032	0.43000000000000033	0.38000000000000039	0.31000000000000033	0.26	0.28000000000000008	0.30000000000000032	0.30000000000000032	0.31000000000000033	0.3200000000000004	0.33000000000000046	0.30000000000000032	0.3200000000000004	0.34	0.36000000000000032	0.4	0.46	0.5	0.55000000000000004	0.56999999999999995	0.60000000000000064	0.65000000000000091	0.70000000000000062	0.74000000000000066	0.77000000000000079	0.78	0.74000000000000066	0.70000000000000062	0.68	0.67000000000000093	0.62000000000000066	0.60000000000000064	0.61000000000000065	0.55000000000000004	0.5	0.4	0.36000000000000032	0.30000000000000032	0.24000000000000016	0.21000000000000016	0.18000000000000016	0.1	7.0000000000000021E-2	0.05	0.05	Fraction numbers
Endoglucanase activity (U/ml)
A280nm

Endo β-1, 4-D-glucanase activity	2	3	2	3	4	5	4	6	5	6	5.5	4	5	6	7	8	6	7	9	10	10	8	8	9	10	11	12	13	12	14	13	13	12	10	12	13	14	15	20	28	40	57	65	67	69	62	58	53	48	40	35	27	23	8	7	6	6	4	3	2	Protein	0.1	0.11	0.13	0.15000000000000016	0.19	0.2	0.24000000000000016	0.22	0.24000000000000016	0.25	0.23	0.22	0.17	0.11	0.14000000000000001	0.16	0.18000000000000016	0.2	0.25	0.30000000000000032	0.36000000000000032	0.4	0.46	0.41000000000000031	0.35000000000000031	0.31000000000000033	0.24000000000000016	0.2	0.24000000000000016	0.30000000000000032	0.33000000000000046	0.35000000000000031	0.38000000000000039	0.4	0.44	0.47000000000000008	0.53	0.58000000000000007	0.62000000000000066	0.63000000000000078	0.65000000000000091	0.72000000000000064	0.76000000000000079	0.78	0.72000000000000064	0.69000000000000061	0.64000000000000079	0.60000000000000064	0.55000000000000004	0.54	0.52	0.48000000000000032	0.44	0.41000000000000031	0.4	0.38000000000000039	0.37000000000000033	0.33000000000000046	0.30000000000000032	0.30000000000000032	Fraction number
Endoglucanase activity (U/ml)
A280 nm

Relative activity %	3	3.5	4	4.5	5	5.5	6	6.5	7	7.5	8	8.5	9	9.5	10	10.5	11	58	70	88	90	96	100	92	83	76	68	59	47	33	28	21	15	12	pH
Relative activity (%)

pH 5	93	88	81	pH 5.5	98	90	85	pH 6	90	82	77	Time (h)
Relative activity  (%)
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