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Table S1 Mapping of physiochemical characteristics of extract and pure-compound based NPs 

Classific

ation of 

compou

nds 

family 

Extract-based NPs Pure compound-based NPs 

Ext

ract

s 

NP

s 

XR

D  

Ch

ar

ge 

Size 

(nm) 

Sh

ap

e 

FTIR (cm-

1) 

UV-

visible 

spectr

a (nm) 

Ref Pure 

Com

poun

d 

NP

s 

XRD  Cha

rge 

Size 

(nm) 

Shap

e 

FTIR 

(cm-1) 

UV-

visible 

spectr

a (nm) 

Ref 

Flavonoi
ds 

Tuls
hi 

Ag
NP

s 

32°
, 

38°
, 
46° 

and 
57° 

- 14.6 Sp
her

ica
l 

1631, 
2118, and 

3345  

430 1 Querc
etin 

Ag
NP

s 

38°, 
44°, 

and 
64° 

- 11.3
5 

Spher
ical 

1640, 
2112, 

and 
3370 

420 2 

Cler
oden
dron 
serra
tum 

Ag

NP
s 

38.

2° 
and 
44.

1°  

- 5-30 Sp

her
ica
l 

- 400 3 Baical
ein 

Au

NP
s 

- - 26.5 Spheri
cal 

740, 

898, 
1082, 
1158, 

1292, 
1386, 

1388, 
and 
1656 

550 4 

Delo
nix 
elata 

Sn
O2 

26.
90°
, 

34.
21°

, 
37.
04°

, 
52.

- 5.92, 
6.09, 
and 

7.61 

Cr
yst
alli

ne 

506, 608, 
1381, 
1618, 

2848, 
2920, and 

3434 

220-
260 

5 Rutin Zin
c 
oxi
de 

- Neg
ativ
e 

20-
130 

Rod 951, 
1114, 
1632, 

2891, 
and 

3290 

355 6 



16°
, 
58.

36°
, 

and 
65.
84° 

Terpenoi
ds 

Oci
mu
m 

sanc
tum 

Au
NP
s 

- - 1-50   Sp
her
ica

l 
an

d 
no
n-

sp
her

ica
l 

- 565 7 β-
caryo
phyll

ene 

Ag
NP
s 

28.79°
, 
38.26°

, 
44.45°

, 
64.58°
, and 

77.49° 

Neg
ativ
e 

29.4
2 

Spher
ical 

615.01, 
675.85, 
856.90, 

1073.78, 
1273.01, 

1332.61, 
1406.50, 
1621.46, 

2928.96, 
3407.98 

420 8 

Polyphen
ol 

Meli
a 

azed
arac

h 

Ag
NP

s 

- - 78 Cu
bic

al 
an

d 
sp
her

ica
l 

665, 1353, 
1631, 

2830, 
3409, and 

3433 

436 9 Tanni
c acid 

Ag
NP

s 

38.08°
, 

44.14°
, 

64.40°
, 
77.24°

, and 
81.24° 

Neg
ativ

e 

27.7-
46.7 

Spher
ical 

3200 423 10 



Pipe
r 
pedi

cell
atu

m 

Ag
NP
s 

an
d 

Au
NP
s 

38.
18°
, 

44.
36°

, 
64.
96°

, 
and 

55.
54°
/38.

16°
, 

44.
74°
, 

64.
72°

, 
77.
64°

, 
and 

81.
7° 

- 10.5 
± 0.8/
14.3 

± 0.5 

Sp
her
ica

l/fe
w 

tria
ng
ula

r, 
he

xa
go
nal

, 
an

d 
pe
nta

go
nal 

sha
pe
d 

1078, 
1388, 
1606, and 

3248/1066
, 1408, 

1612, 
2920, and 
3267 

550/44
6 

11 Gallic 
acid 

Au
NP
s 

- - 8.99 
± 
0.92 

Spher
ical 

- 520 12 



Aesc
ulus 
hipp
ocast
anu
m 

Ag
NP
s 

38.
03°
, 

44.
29°

, 
64.
49°

, 
77.

49°
, 
and 

81.
51° 

Ne
gat
ive 

50 ± 5 Sp
her
ica

l 

589, 1073, 
1636, 
2115, and 

3246 

464 13 Resve
ratrol 

Au
NP
s 

an
d 

Ag
NP
s 

38.18°
, 
44.42°

, 
64.62°

, 
77.52°
, and 

81.52° 

Neg
ativ
e 

8.32-
21.84 

Face-
center
ed 
cubic 
struct
ure 

1593, 
1613, 
3393, 

3406, 
3538, 

and 
3733 

547, 
412-
417 

14 

Gree
n 
coffe
e 
bean 

Ag

NP
s 

- - 10-30 Sp

her
ica

l 

- 405 15 Chlor
ogenic 
acid 

Au

NP
s 

- Neg

ativ
e 

18.94 
± 
1.81, 
30.42 
± 
6.32, 
37.86 
± 
3.80, 
48.72 
± 
6.47 

Spheri
c al 

- 200-

350 

16 

Eckl
onia 
cava 

Ag

NP
s 

28.

0°, 
32.

5°, 
38.
2°, 

44.

- 43 Sp

her
ica

l 

823, 1030, 

1243, 
1370, 

1609, and 
3347 

418 17 Phloro
glucin
ol 

Au
NP
s 
and 
Zn
ON
Ps 

38.3°, 

45.3°, 
56.4°, 

66.1°, 
75.2°, 
and 

83.8°/

Neg

ativ
e 

41.6 
± 3.9, 
52.7 
± 3.8 

Spheri
cal, 
hexag
onal 

- 480 18 



3°, 
46.
4°, 

55.
1°, 

64.
6°, 
and 

77.
2° 

31.6°, 
34°, 
36°, 

47.3°, 
56.4°, 

62.6°, 
67.6°, 
68.8°, 

and 
76.6° 

Alkaloid Coff

ea 
arab

ica 

Au

NP
s 

38.

31°
, 

44.
45°
, 

64.
64°

, 
and 
77.

73° 

- 14.90 
± 3.02 

Sp

her
ica

l 

1550 and 

1750 

600-

800 

19 Caffe

ine 

Au

NP
s 

- - 77.9 

± 5.0 

- - 523 20 

Chen
opod
ium 
albu
m 

Ag
NP

s 

- - 39-43 Sp
her

ica
l 

760.90, 
1396.44, 

1463.23, 
1477.99, 
1694.28, 

1741.85, 
2855.26, 

3621.10, 
3649.64, 
3678.67, 

421 21 Sapon
in 

Au
NP
s 
and 
Ag
NP
s 

- - 37.7-
79.9, 
17.9-
59.6 

Spheri
cal, 
cubica
l, and 
hexag
onal/S
pheric
al 

1637.76, 
2361.19, 

2923.92, 
3448.53/
1120.01, 

1637.06, 
2363.70, 

2924.26, 
3422.42 

440-
580/2

60-
380 

22 



and 
3744.37 

Macromo
lecules 

Sacc
orhiz
a 
polys
chid
es 

Au

NP
s 

an
d 
Ag

NP
s 

- Ne

gat
ive 

14 ± 2 
and 15 
± 3 

Sp

her
ica

l 

842, 1100-

1022, 
1259, 

1200-800, 
1460-
1380, 

2940-
2928, and 

3460-3408 

534 23 Fucoi
dan 

Au
NP
s 

38.13°

, 
44.43°

, 
64.66°
, and 

77.66° 

Neg

ativ
e 

~53 Spheri
cal 

845, 

1159-
1260, 

1633, 
1637, 
2932, 

2933, 
3441, 

and 
3444 

570 24 

Silk
wor
m 
coco
on 

Ag

NP
s 

- - 48-

117 

Ro

un
d 

830, 1200-

1300, 
1353, 
1404, 

1451, 
1500-

1560, and 
1600-1700 

420 25 Serici
n 

Ag
NP
s 

19.8°, 

38.2°, 
and 
64.4° 

- 4-20 - 1402, 

1532, 
and 
1657 

405 26 



Others Cur
vula
ria 

pall
esce

ns 

Ag
NP
s 

37.
9°, 
44.

1°, 
64.

1°, 
and 
77.

0° 

- 16.74 Sp
her
ica

l  

- 415 27 Curv
ularin 

Ag
NP
s 

38.68°
, 
46.1°, 

64.11°
, and 

77.4° 

Neg
ativ
e 

37 Spher
ical 

1639, 
2928, 
and 

3304 

430 28 

 

 

  



References 

1. S. Jain and M. S. Mehata, Scientific Reports, 2017, 7, 15867. 
2. S. Jain and M. S. Mehata, Scientific reports, 2017, 7, 1-13. 
3. R. Priyadharshini Raman, S. Parthiban, B. Srinithya, V. Vinod Kumar, S. Philip Anthony, A. 

Sivasubramanian and M. Sundaram Muthuraman, Materials Letters, 2015, 160, 400-403. 
4. J. Rajkumari, S. Busi, A. C. Vasu and P. Reddy, Microbial pathogenesis, 2017, 107, 261-269. 
5. K. C. Suresh, S. Surendhiran, P. Manoj Kumar, E. Ranjth Kumar, Y. A. S. Khadar and A. 

Balamurugan, SN Applied Sciences, 2020, 2, 1735. 
6. D. Bharathi and V. Bhuvaneshwari, Research on Chemical Intermediates, 2019, 45, 2065-2078. 
7. S. Y. Lee, S. Krishnamurthy, C.-W. Cho and Y.-S. Yun, ACS Sustainable Chemistry & Engineering, 

2016, 4, 2651-2659. 
8. C. Kamaraj, G. Balasubramani, C. Siva, M. Raja, V. Balasubramanian, R. K. Raja, S. Tamilselvan, G. 

Benelli and P. Perumal, Journal of Cluster Science, 2017, 28, 1667-1684. 
9. R. Sukirtha, K. M. Priyanka, J. J. Antony, S. Kamalakkannan, R. Thangam, P. Gunasekaran, M. 

Krishnan and S. Achiraman, Process Biochemistry, 2012, 47, 273-279. 
10. T. Y. Kim, S. H. Cha, S. Cho and Y. Park, Arch Pharm Res, 2016, 39, 465-473. 
11. C. Tamuly, M. Hazarika, S. C. Borah, M. R. Das and M. P. Boruah, Colloids and Surfaces B: 

Biointerfaces, 2013, 102, 627-634. 
12. N. Rattanata, S. Klaynongsruang, C. Leelayuwat, T. Limpaiboon, A. Lulitanond, P. Boonsiri, S. 

Chio-Srichan, S. Soontaranon, S. Rugmai and J. Daduang, International journal of nanomedicine, 
2016, 11, 3347-3356. 

13. F. Ö. Küp, S. Çoşkunçay and F. Duman, Materials Science and Engineering: C, 2020, 107, 110207. 
14. S. Park, S.-H. Cha, I. Cho, S. Park, Y. Park, S. Cho and Y. Park, Materials Science and Engineering: 

C, 2016, 58, 1160-1169. 
15. M. Wang, W. Zhang, X. Zheng and P. Zhu, RSC advances, 2017, 7, 12144-12149. 
16. S. Zhu, Y. Shen, Y. Yu and X. Bai, Royal Society Open Science, 2020, 7, 191141. 
17. J. Venkatesan, S.-K. Kim and M. S. Shim, Nanomaterials, 2016, 6, 235. 
18. F. Khan, M.-G. Kang, D.-M. Jo, P. Chandika, W.-K. Jung, H. W. Kang and Y.-M. Kim, Marine Drugs, 

2021, 19, 601. 
19. W. J. Keijok, R. H. A. Pereira, L. A. C. Alvarez, A. R. Prado, A. R. da Silva, J. Ribeiro, J. P. de Oliveira 

and M. C. C. Guimarães, Scientific Reports, 2019, 9, 16019. 
20. F. Khan, S.-K. Park, N. I. Bamunuarachchi, D. Oh and Y.-M. Kim, Applied Microbiology and 

Biotechnology, 2021, 105, 3717-3731. 
21. N. Srivastava, M. Choudhary, G. Singhal and S. S. Bhagyawant, Proceedings of the National 

Academy of Sciences, India Section B: Biological Sciences, 2020, 90, 333-341. 
22. G. R and S. D.V.L, Industrial Crops and Products, 2013, 51, 107-115. 
23. N. González-Ballesteros, L. Diego-González, M. Lastra-Valdor, M. Grimaldi, A. Cavazza, F. Bigi, M. 

C. Rodríguez-Argüelles and R. Simón-Vázquez, Materials Science and Engineering: C, 2021, 123, 
111960. 

24. F. Khan, P. Manivasagan, J.-W. Lee, D. T. N. Pham, J. Oh and Y.-M. Kim, Marine Drugs, 2019, 17, 
208. 

25. P. Aramwit, N. Bang, J. Ratanavaraporn and S. Ekgasit, Nanoscale Research Letters, 2014, 9, 79. 
26. H. He, G. Tao, Y. Wang, R. Cai, P. Guo, L. Chen, H. Zuo, P. Zhao and Q. Xia, Materials Science and 

Engineering: C, 2017, 80, 509-516. 
27. A. M. Elgorban, A. E.-R. M. El-Samawaty, O. H. Abd-Elkader, M. A. Yassin, S. R. M. Sayed, M. Khan 

and S. Farooq Adil, Saudi Journal of Biological Sciences, 2017, 24, 1522-1528. 



28. S. I. Abdel-Hafez, N. A. Nafady, I. R. Abdel-Rahim, A. M. Shaltout, J.-A. Daròs and M. A. 
Mohamed, Journal of Pharmaceutical and Applied Chemistry , 2017, 3, 135-146. 

 


