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Figure S1. The aerial parts of Taraxacum officinale Wigg., Dandelion (D) 

 

 

 

 

Figure S2. The aerial parts of Artemisia annua L., sweet wormwood (SW) 

Amine-func onalized MWCNTs (MWCNT-NH2) were prepared based on a procedure in  

 

 

 

 

 

 
 

 
1. Theoretical estimation of gold/silver nanoparticles 

 
Although originally developed for gold nanoparticles, the Haiss equation was applied here to 

silver colloids as an empirical approximation of particle size based on UV–Vis spectral features. 
For gold nanoparticles, theoretical size estimation was performed using the Haiss equation: 

𝒅𝒏𝒎 ൌ 𝐥𝐧𝑨𝑺𝑷𝑹𝑨𝟒𝟓𝟎𝟎.𝟎𝟐𝟏𝟔 
 
Values of maximum absorbance (Aₛₚᵣ) and absorbance at 450 nm (A₄₅₀) were used to calculate 

nanoparticle diameters. 
It is important to note that although the Haiss model offers a simple method for nanoparticle size 
estimation based on UV–Vis data, it assumes spherical particles and does not account for aggregation 
or polydispersity—common features of biogenic nanoparticles. Thus, its use in complex colloidal 
systems such as plant-mediated syntheses must be interpreted with caution. In this study, UV–Vis 
fitting techniques provided more reliable estimations for AgNPs than for AuNPs, in agreement with 
prior reports that highlighted a better correlation between UV–Vis spectra and microscopy-based size 
measurements in silver systems. 



 
 

2. Determination of Total Polyphenol Content (TPC) 
 
For this determination, 1 mL of plant extract was mixed with 5 mL of Folin-Ciocalteu reagent 

(previously diluted 10 times with distilled water) and 4 mL of 7.5% sodium carbonate solution (Merck 
Group, Darmstadt, Germany), with the mixture then stirred and left to stand for 60 minutes in the dark 
at room temperature. The absorbance of the blue mixture solution was read on a VWR UV-6300 PC 
Spectrophotometer (VWR International, Wien, Austria) at a wavelength (λ) of 765 nm. A calibration 
curve was constructed using gallic acid solutions in methanol (Sigma Aldrich, Germany)  ranging from 
10 to 50 µg/mL, resulting in the following regression equation :  

 C୘୔େ = 25.1359 ∗ A   ሺ1ሻ with Rଶ = 0.9994  

The results were expressed as mg gallic acid equivalent/g dry matter. Each assay was 
performed in triplicate. This method quantifies the total phenolic content, compounds that are known 
to participate in the green synthesis of nanoparticles through reduction and stabilization mechanisms. 

 
 

3. Determination of the total flavonoid content 
 
The total flavonoid content (TFC) of the two extracts was determined by the aluminum chloride 

colorimetric method described in the tenth Edition of the Romanian Pharmacopoeia , such that plant 
extracts (10 mL) were diluted with methanol in a 25 mL volumetric flask and then filtered. 
Subsequently, 5 mL of these diluted extracts were mixed with 5 mL sodium acetate (100 g/L) (Sigma 
Aldrich, Darmstadt, Germany), 3 mL aluminum chloride (25 g/L) (Merck Group, Darmstadt, Germany), 
and methanol to volume 25 mL. The mixtures were kept in the dark for 15 min at room temperature 
and their absorbances were measured on a VWR UV-6300 PC Spectophotometer (VWR International, 
Wien, Austria), at a wavelength (λ) of 430 nm, in comparison with a blank prepared in the same way 
but without the reagents. The concentration of flavonoids was expressed as mg rutin (RE) equivalent/g 
dry plant material for extracts and in µg/mL for colloidal solution with nanoparticles. The results were 
expressed as mg rutin equivalent (RE)/g DW for dry plant extracts, and in µg/mL for colloidal 
nanoparticle solutions. All the regents were of analytical grade, and the solvents were of HPLC quality.  

 
Table S1: The possible assignments of the spectral bands for the samples wormwood extract, 

dandelion extract and silver and gold nanoparticles obtained using the two types of extracts 

 

Possible bond 
assignments 

  

From 
  

Wavenumber (cm-1) 

SW dried 
extract  

D 
extract    

AgNPsSW AuNPsSW 
 

AgNPs D 
 
 

AuNPs D 

O-H/N-H, ν Alcohols or 
phenols 
hydroxyl 
groups over 
lap amine 
compound 

3268 3274 3243 3275 3290 3279 

C-H, ν Aliphatic 
groups  

2916 2930 2927 2929 2933 2932 

C-H, ν Aliphatic 
groups  

- 2885 - - 2886 2886 



Possible bond 
assignments 

  

From 
  

Wavenumber (cm-1) 

SW dried 
extract  

D 
extract    

AgNPsSW AuNPsSW 
 

AgNPs D 
 
 

AuNPs D 

C-H, ν Aliphatic 
groups  

2850 - 2856 2854 - - 

C=O, ν CO 
conjugated to 
the aromatic 
ring 

1766 -  1766 - - 

C=O+C=C, ν CO 
conjugated to 
the aromatic 
ring 

1588 1591 1586 1586 1608 1593 

C-O/C-N, ν Phenols 
compounds 
or aromatic 
amines 

1390 1400 - - 1409 1396 

C-H, δ CH legat de 
o grupare 
alcoolica sau 
aminica 

- 1342 1346 1346 1344 - 

C-O++C-H Aromatic 
ethers  

1262 1256 - - - 1259 

C-O Alkyl 
substituted 
ether  

1108 - - - - - 

C-O+C-H Cyclic ethers  1070 - 1067 1067 - - 

C-O, δ Alcohols or 
aliphatic 
ethers  

1032 1024 1056 1050 1018 1028 

C-H, δ Alcohols or 
aliphatic 
ethers  

- 926  - - 922 

C-H, δ Cyclohexane 
ring  

897 - 896 896 - - 

O-O Peroxides  872 866 862 868 - 865 

C-H, δ Aromatic 
ring 

 817 828 826 - 817 

C-H, δ Terpenoids  803 - - - - - 

C-H, δ Aromatic 
ring 

- 777 - - 780 776 

C-H, δ Aliphatic 
groups  

669 - - - - - 

C-H, δ Aliphatic 
groups  

618 - 614 612 611 - 

C=C,  ν skeletal 
vibration 

- 590 - - - - 



Possible bond 
assignments 

  

From 
  

Wavenumber (cm-1) 

SW dried 
extract  

D 
extract    

AgNPsSW AuNPsSW 
 

AgNPs D 
 
 

AuNPs D 

O-H, δ Alcohols and 
phenols 
hydroxyl 
groups 

- 518 - - - 519 

C=C,  ν skeletal 
vibration 

- 421 - - 437 421 

C=C,  ν skeletal 
vibration 

- 407 - - - - 

Note: ν - stretching and δ - bending vibrations 

4. Florescence proprietes 
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Figure S2. Photoluminescence excitation (PLE) and emission (PL) spectra recorded for AgNPs EETOHD 
at  (a) excitation 270nm;  (b) 310nm; Photoluminescence excitation (PLE) and emission (PL) spectra 
recorded for AgNPsEaqD at  (c) excitation 270 nm and (d) 360 nm excitation; Photoluminescence 
excitation (PLE) and emission (PL) spectra recorded for AuNPsEETOHD at : 270nm (e) excitation and 
(f) 400nm excitation 

 

Figure S3. Hydrodinamic diameter, polydispersity index and Zeta Potential for:   Figure S3.1 Ag/AuNPs 
SW and Figure S3.2 Ag/Au NPs D: 

Figure S3.1(a1) Hydrodinamic diameter, polydispersity index for AgNPsEaq-SW 



 

FigureS3.1(a2)  Zeta Potential for AgNPsEaq-SW 

 

Figure S3.1(b1) Hydrodinamic diameter, polydispersity index for AgNPsEETOHSW 



 

Figure S3.1(b2)  Zeta Potential for AgNPsEETOHSW 

 

 

 

 



Figure S3.1(c1) Polydispersity index for AuNPsEaqSW

 

 

 

Figure 3.1(c2)  Zeta Potential for AuNPsEaqSW 

  



 

Figure S3.1(d1) Hydrodinamic diameter, polydispersity index for AuNPsEETOHSW 

Figure 3.1(d2)  Zeta Potential for AuNPsEETOHSW 

 

  



 

Figure S3.2(a1) Hydrodinamic diameter, polydispersity index for AgNPsEaqD 

Figure S3.2(a2) Zeta Potential for AgNPsEaqD 

 

 

 

 



Figure S3.2(b1) Hydrodinamic diameter, polydispersity index for AgNPsEETOHD 

Figure S3.2(b2) Zeta Potential for AgNPsEETOHD 

 



Figure S3.2(c1) Hydrodinamic diameter, polydispersity index for AuNPsEaqD 

Figure S3.2(c2) Zeta Potential for AuNPsEaqD 

 

 



Figure S3.2(d1) Hydrodinamic diameter, polydispersity index for AuNPsEETOHD 

 

 

Figure S3.2(d2) Zeta Potential for AuNPsEETOHD 

 

 

 

 

 



 

Figure S4. SEM images of at different magnitudes for a. AuNPsEETOH-D (80 000x); b.  AuNPsEETOH-D (200 000x); 
c.  AgNPsEETOH-D (1000 x); d. AgNPsEETOH-D (200 000 x); e. AgNPsEETOH-SW (100 000x); f. AgNPsEETOH-SW (300 
000x); g. AuNPsEETOH-SW (150 000x). 
 

 

Figure S5.  Antifungal effect of Eaq/ETOH and for nanoparticles from Dandelion 

Legend:  Mikrozid – alchoolic solution 60%; EETOH50%-D – alchoolic extracts 50% from Dandelion;  
EETOH30%-D- achoolic extract 30% from Dandelion; AgNPsEETOH5%- Dandelion- obtained by silver reduction 
with  EETOH50%-D (1 :10, extract: AgNO3 1mM – v:v );  AuNPsEETOH3%-D obtained by gold reduction with  

EETOH30%-D (1 :10, extract: HAuCl4 0.5mM – v:v ); AuNPsEETOH5%-D obtained by gold reduction with  
EETOH50%-D (1 :10, extract: HAuCl4 0.5mM – v:v ) 



Table S2. Antibacterial effect of Eaq/ETOHD at 100 µL diffusimetric ABG (IZ and MIC) 
 

 
Legend: Ag/AuNPsEETOH3% sau 5%D: Dandelion extract with Ag/Au NPs in Ethanol 3% sau 5%.Ag/AuNPsEaqD: Dandelion extract 
with Ag/AuNPs in water. 
S.a.: Staphylococcus aureus; E.c.: Escherichia coli; P.a.: Pseudomonas aeruginosa, B.s.: Bacillus subtilis.  
IZ (mm): the diameter of the inhibiton zone in mm, MIC(µg/µL): minimum inhibitory concentration in µg/µL. 
*RM = resistant mutant 
Blank Solutions – 0.5 mM HAuCl4x3H20 and 1mM AgNO3 solution have no antimicrobial effect. 
 
 
 

 

 

Figure S6. Antifungal effect of Eaq/ETOH and for nanoparticles from Sweet Wormood 

Legend: Mikrozid – alchoolic solution 60%; EETOH50%-SW – alchoolic extracts 50% from Sweet Wormood;  
EETOH30%-SW- achoolic extract 30% from sweet wormood; AgNPsEETOH5%- SW- obtained by silver reduction 
with  EETOH50%-SW (1 :10, extract: AgNO3 1mM – v:v );  AgNPsEETOH3%- SW- obtained by silver reduction 

with  EETOH30%-SW (1 :10, extract: AgNO3 1mM – v:v )  

No Substance name  

Measured/calculated effect 

Remarks/ 
rank 
effect 

S.a.        E.c. P.a. B.s. 
IZ(mm)/ 
MIC(µg/

µL)  

IZ(mm)/ 
MIC(µg/µL) 

IZ(mm)/ 
MIC(µg/µL) 

IZ(mm)/ 
MIC(µg/µL) 

1 AgNPsEETOH5%-D  
17,5/138,

7 30,0/ 47,2 20,0/106,2 0,0/- Synergic 3 
1 

2 AgNPsEaq-D 
13,0/251,

3 10,0/424,6 13,5/233 
(RM) 

0,0/- 
 RM*, 3 

3 EETOH 3%-D 13,5/233 20,0/106,2 0,0/ - 0,0/ - Synergic 1 
4 

4 EaqD 0,0/- 0,0/ - 0,0/- 0,0/ - 6 

5 AuNPsEETOH 5%-D 9,0/524,1 20,0/106,2 
(RM) 0,0/- 0,0/ - RM*, 5 

6 AuNPsEETOH 3%-D 25,0/ 67,9 10,5/ 385,2 10,0/ 424,6 0,0/ - 2 
7 HAuCl4 X3H2O 0.5mM 0 0 0 0 0 
8 AgNO3 1mM 0 0 0 0 0 
 Registered RM cases 0 1 1 0 2 
 Remarks / sensitivity rank 2 1 3 4  



Table S3. Antibacterial effect of Eaq/ETOHD at 20 µL diffusimetric ABG (IZ and MIC) 

Blank Solutions – 0.5 mM HAuCl4x3H20 and 1mM AgNO3 solution have no antimicrobial effect. 
 

Table S4. Antifungal effect of Eaq/ETOHD at 20 µL diffusimetric AFG (IZ and MIC) 

Legend: S.c.: Saccharomyces cerevisiae, C.a.: Candida albicans, Pen.: Penicillium sp.: Asp.: Aspergillus sp. 

Blank Solutions – 0.5 mM HAuCl4x3H20 and 1mM AgNO3 solution have no antimicrobial effect. 
 

Table S5. Antibacterial effect of Eaq/ETOHSW extracts at diffusimetric ABG (IZ and MIC) 

No Substance name  

Measured/calculated effect 
Remar

ks/ 
rank 
effect 

S.a.             E.c. P.a. B.s. 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 

1 AgNPsEETOH5%D  9,0/104,8 0,0/- 0,0/- 7,0/173,3 3 
2 AgNPsEaqD 7,0/173,3 0,0/- 0,0/- 7,0/173,3 4 
3 EETOH 3%D 9,5/94,1 0,0/- 0,0/- 9,0/104,8 1 
4 EaqD 0,0/- 0,0/- 0,0/- 7,0/173,3 5 
5 AuNPsEETOH 3%D  7,0/173,3 0,0/- 0,0/- 7,0/173,3 4 
6 EETOH 3%D 10,5/77,0 0,0/- 0,0/- 7,0/173,3 2 
 Registered RM cases 0 0 0 0 0 
 Remarks / sensitivity rank 2 - - 1  

No Substance name  

Measured/calculated effect 
Remarks/ 

rank 
effect 

S.c.           C.a. Pen. Asp. 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 

1 AgNPsEETOH5%-D  7,0/173,3 0,0/- 0,0/- 12,5/54,3 
(RM) RM, 3 

2 AgNPsEaq-D 7,0/173,3 0,0/- 8,0/132,7 10,0/84,9 
(RM) RM, 2 

3 EETOH 3%-D 0,0/- 0,0/- 15,0/37,7 20,0/21,2 1 

4 EaqD 0,0/- 0,0/- 8,5/117,6 
(RM) 0,0/- RM, 4 

5 AuNPsEETOH 3%-D  0,0/- 0,0/- 0,0/- 0,0/- 5 

6 EETOH 3%-D 7,5/150,9 0,0/- 17,5/27,7 0,0/- 2 
 Registered RM cases 0 0 1 2 3 
 Remarks / sensitivity rank 3 4 1 2  

No Substance name  

Measured/calculated effect 
Remarks/ 

rank 
effect 

S.a.           E.c. P.a. B.s. 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 
IZ(mm)/ 

MIC(µg/µL) 

1 Eaq-SW/100 µL 8,0/663,6 22,5/83,9 30,0/47,2 20,0/106,2 1 

2 AgNPsEETOH5%SW/100 µL 
 

27,5/56,1 13,5/233,0 27,0/58,2 
(RM) 0,0/- RM, 2 

3 AgNPsEETOH5%SW/100 µL 15,0/188,7 10,0/424,6 9,5/470,6 0,0/- 3 



Legend: Ag/AuNPsEETOH3% sau 5%SW: SW extract with Ag/Au NPs in Ethanol 3% sau 5%, Ag/AuNPsEaqSW: SW extract with 
Ag/AuNPs in water. 
Blank Solutions – 0.5 mM HAuCl4x3H20 and 1mM AgNO3 solution have no antimicrobial effect. 
 

 

Table S6. Antifungal effect of Eaq/ETOHDW extracts at diffusimetric AFG with 20 µL (IZ and 

MIC) 

Blank Solutions – 0.5 mM HAuCl4x3H20 and 1mM AgNO3 solution have no antimicrobial effect. 

 

 

4 Eaq-SW/20 µL 11,5/64,2 0,0/- 0,0/- 0,0/- 5 

5 AgNPsEaq-SW/20 µL 11,0/70,2 11,0/70,2 8,5/117,6 11,5/64,2 4 
 Registered RM cases 0 0 1 0 1 
 Remarks / sensitivity rank 3 2 1 4  

No Substance name  

Measured/calculated effect 
Remarks/ 

rank 
effect 

S.c.           C.a. Pen. Asp. 

IZ(mm)/ 
MIC(µg/µL)  

IZ(mm)/ 
MIC(µg/µL)  

IZ(mm)/ 
MIC(µg/µL

) 

IZ(mm)/ 
MIC(µg/µL)  

1 EaqSW 11,5/64,2 0,0/- 0,0/- 0,0/- 3 
2 AgNPsEaq-SW 7,0/173,3 0,0/- 0,0/- 7,0/173,3 4 

3 EETOH3%-SW 9,5/94,1 0,0/- 0,0/- 9,0/104,8 1 
4 EaqSW 0,0/- 0,0/- 0,0/- 7,0/173,3 5 
5 AuNPsEETOH 3%-SW  7,0/173,3 0,0/- 0,0/- 7,0/173,3 4 

6 EETOH 3%-SW  10,5/77,0 0,0/- 0,0/- 7,0/173,3 2 
 Registered RM cases 0 0 0 0 0 
 Remarks / sensitivity rank 2 - - 1  



 

Table S7. Comparative cytotoxic effects of the tested formulations on different cell lines in relation to Cisplatin 
(CisPt) and Doxorubicin (DOX). 

*The effect symbol (‘+’) indicates that the tested compound demonstrated higher cytotoxicity compared to the 
control, whereas (‘-’) signifies higher cell viability, indicating a weaker cytotoxic effect. The statistical significance 
of each comparison is represented by the corresponding p-values. 

 

 

 

 

Comparision  Effect* p-value 

LoVo Group (χ2 = 58.428; p = 2.56e-11) 

EETOH30%-SW vs Cis-Pt - 2.28e-4 

AgNPsEETOH3%-D vs Cis-Pt + 4.58e-3 

AuNPsEaq-D vs Cis-Pt - 1.82e-3 

MDA-MB (χ2 = 42.035; p = 5.79e-8) 

EETOH30%-SW vs DOX + 4.58e-3 

AgNPsEETOH3%-SW vs DOX + 1.43e-8 

AgNPsEETOH3%-D vs DOX + 7.20e-5 

AuNPsEETOH3%-D vs DOX + 4.72e-4 

HUVEC (χ2 = 82.848; p = 9.21e-16) 

AgNPsEETOH3%-D vs Cis-Pt + 1.87e-3 

AuNPsEaq-D vs Cis-Pt - 1.44e-5 

AuNPsEETOH3%-D vs Cis-Pt - 7.93e-4 

EETOH30%-SW vs DOX - 1.06e-3 

AuNPsEaq-D vs DOX - 1.01e-8 

AuNPsEETOH3%-D vs DOX - 2.07e-6 

HepG2 (χ2 = 105.868; p = 1.67e-19) 

AgNPsEETOH5%-SW vs Cis-Pt - 1.40e-4 

AuNPsEETOH5%-SW vs Cis-Pt - 9.19e-9 

AuNPsEaq-SW vs Cis-Pt - 1.40e-4 

EEOTH30%-D vs CisPt - 1.59e-9 

AgNPsEETOH5%-D vs Cis-Pt - 7.00e-9 

AgNPsEaq-D vs Cis-Pt - 3.49e-9 



 Table S8. IC50, SI (and their corresponding errors) at 24 h 

 

Table S9. IC50, SI (and their corresponding errors) at 48 h 

 

 

Table S10. IC50, SI (and their corresponding errors) at 24 h and 48h after HepG2 treatments 

 


