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Supplementary Figures:
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Figure S1. Color image of gold nanoparticles biosynthesized at different reaction conditions, pH 5.0, 7.0 and 9.0, time 24, 48 and 72h, HAuCl,4
concentration- 250 and 500 mg/L (a) at 20°C, (b) at 30°C, (c) at 40°C, (d) at 50°C.
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Figure S2. Zeta size of gold nanoparticles biosynthesized at different reaction conditions, pH 5.0, 7.0 and 9.0, time 24, 48 and 72h, HAuUCl4
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concentration- 250 and 500 mg/L (a) at 20 °C, (b) at 30 °C, (c) at 40 °C, (d) at 50 °C.
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29  Figure S3. Poly dispersity index (PDI) of gold nanoparticles biosynthesized at different reaction conditions, pH 5.0, 7.0 and 9.0, time 24, 48 and
30

72h, HAuCl4 concentration- 250 and 500 mg/L (a) at 20°C, (b) at 30°C, (c) at 40°C, (d) at 50°C.
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Figure S4. TEM micrographs of (a) G100.250.7.72.30, G50.250.7.72.30 and G10.250.7.72.30 showing effect of different concentration of cell
free extracts and (b) G10.250.7.72.30, G10.500.7.72.30, G10.250.7.72.40, G10.500.7.72.40, G10.250.7.72.50 and G10.500.7.72.50 showing
effect of HAuCl, (250 and 500 mg/L) at different reaction temperatures on the shape and size of gold nanoparticles.
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Figure S5. TEM micrographs of (a) G10.250.5.72.20 (b) G10.250.5.72.30 (c) G10.250.5.72.40 (d) G10.250.5.72.50 (e) G10.500.5.72.20 (f)
(G10.500.5.72.30 (g) G10.500.5.72.40 (h) G10.500.5.72.50 showing effect of different reaction temperatures at pH 5.0, at different concentration
of HAuCI4 on shape and size of gold nanoparticles (See table 1 for detail).
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Figure S6. TEM micrographs of (a) G10.250.9.72.20 (b) G10.250.9.72.30 (c) G10.250.9.72.40 (d) G10.250.9.72.50 (e) G10.500.9.72.20 (f)
(G10.500.9.72.30 (g) G10.500.9.72.40 (h) G10.500.9.72.50 showing effect of different reaction temperatures at pH 9.0, at different concentration
of HAuCI4 on shape and size of gold nanoparticles (See table 1 for detail).
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Figure S7. TEM micrographs and their respective biological and physical conditions for biosynthesis of spherical gold nanoparticles of smallest
size.
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64  Figure S8. TEM micrographs and their respective biological and physical conditions for biosynthesis of gold nanoparticles of various shapes.
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67  Figure S9. GC-MS/MS analysis of degradation of 4-nitrophenol into 4-aminophenol by different sphere sizes of biosynthesized GNP.
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Figure S10. Frequency distribution graph of G100.250.7.72.30, G50.250.7.72.30 and G10.250.7.72.30 showing effect of different concentration

of cell free extracts (100, 50 and 10%)
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Figure S11. Frequency distribution graph of (a) G10.250.7.72.30 (b) G10.250.7.72.40 (c) G10.250.7.72.50 (d) G10.500.7.72.30 (e)
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Figure S12. Frequency distribution graph of (a) G10.250.5.72.30 (b) G10.250.5.5.72.30 (c) G10.250.6.72.30 (d) G10.250.6.5.72.30 (e)
G10.250.7.72.30 (f) G10.250.7.5.72.30 (g) G10.250.8.72.30 (h) G10.250.8.5.72.30 (i) G10.250.9.72.30 (j) G10.250.9.5.72.30 (k)
(G10.250.10.72.30 showing effect of different pH on shapes and sizes of gold nanoparticles (See table 1 for detail).
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Figure S13. Frequency distribution graph of (a) G10.250.5.24.30 (b) G10.250.5.48.30 (c) G10.250.5.72.30 (d) G10.250.7.24.30 (e)
(G10.250.7.48.30 (f) G10.250.7.72.30 (g) G10.250.9.24.30 (h) G10.250.9.48.30 (i) G10.250.9.72.30 showing effect of different time intervals at
different pH shapes and sizes of gold nanoparticles (See table 1 for detail).
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Figure S14. Frequency distribution graph of (a) G10.250.7.72.20 (b) G10.250.7.72.30 (c) G10.250.7.72.40 (d) G10.250.7.72.50 (e)

G10.500.7.72.20 (f) G10.500.7.72.30 (g) G10.500.7.72.40 (h) G10.500.7.72.50 showing effect of different reaction temperatures at pH 7.0, at

different concentration of HAUCI4 on shape and size of gold nanoparticles (See table 1 for detail).
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105  Figure S15. Frequency distribution graph of (a) G10.250.5.72.20 (b) G10.250.5.72.30 (c¢) G10.250.5.72.40 (d) G10.250.5.72.50 (e)
106  G10.500.5.72.20 (f) G10.500.5.72.30 (g) G10.500.5.72.40 (h) G10.500.5.72.50 showing effect of different reaction temperatures at pH 5.0, at

107  different concentration of HAuCI4 on shape and size of gold nanoparticles (See table 1 for detail).
108

109
110

16



111
112

113
114
115
116

B

0 80 =
50|
L] 100 o
0|
i, Za 2 o
bl ] > B £
{g : = 5
3 5w L 4
rw T 3 g
£ ¥ 30) 5
- £l = a0 g E 30
n 20 20
m
10 0 10)
[l 0 0 of
L -0 R L) 100 nw
-10 Pasticle size (nm}
120 0
80 100
100, I
o0 =" Lo
- : 0
80| £ w £ &0 =3
TN = & £ W
Ea b E 50 P @
& Ew § g
= 50| E] T4 g 50
S § : : o
= an '
4 30
2 m) B £ w
= ) m 2 W
i 10 1w
o 0 A o |
5] g o 041 A-100 100

Anss
Particle size (nm)

117  Figure S16. Frequency distribution graph of (a) G10.250.9.72.20 (b) G10.250.9.72.30 (c) G10.250.9.72.40 (d) G10.250.9.72.50 (e)
118  G10.500.9.72.20 (f) G10.500.9.72.30 (g) G10.500.9.72.40 (h) G10.500.9.72.50 showing effect of different reaction temperatures at pH 9.0, at
119  different concentration of HAuCl4 on shape and size of gold nanoparticles (See table 1 for detail).
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122 Figure S17. The calibration graph of (A) 4-NP (B) 4-AP obtained by GC-MS study.
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