
 

 ROLE OF ANALYTICAL, IN SILICO 
AND IMAGING TOOLS IN 
CHARACTERISATION AND ACTIVITY 
STUDIES OF AJOENE FROM GARLIC 
BULBS AGAINST BIOFILM OF              
Pseudomonas aeruginosa 

ANITHA VADEKEETIL  

 



Pseudomonas aeruginosa 

Las 

Rhl 

Pqs 





Antibiotics 

Combination therapy 

Antimicrobial coatings  

Quorum sensing inhibitors (QSI)  

                  Vaccines 

QSIs 

Synthetic 
chemicals 

 Natural 
Products 



T O L O S      

1. Analytical tools  

2. Imaging tools 

3. In silico tools 

However, the occurence of similarly structured compounds, lack of standards,  limits the separation of active 
constituents. 
 In addition to that, appropriate usage of techniques in studying the activity of active constituents against 

biofilm is required  

TLC, HPTLC, HPLC, NMR, MS 

CLSM, SEM 

Molecular docking 
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TLC SPOTS  (2 
mg/10 µl EtoAc) 

DIAMETER (cm) 

2 NIL 

3 NIL 

4 0.7 

5 1.0 

6 0.6 

7 1.2 

EtoAc (10 µl) NIL 

      1       2       3       4        5                              

Lane Sample  Volume 

1 TGE (50mg/ml) 10 µl 

2 Standard 
ajoene 

(5mg/ml) 

5 µl 
 

3 Standard 
ajoene (1 
mg/ml) 

5 µl 
 

4 Standard 
ajoene (250 

µg/ml) 
 

5 µl 
 

5 Spot 5 (5 
mg/ml) 

5 µl 
 

Separation and Identification of ajoene as a QSI from 
Toluene Garlic Extract (TGE) 



97.7% 
purity 

Standard 

Characterization of Ajoene 

HPLC 

NMR 



Concentration of  TLC 
purified spot 5 in TGE:  

221.08 nmol/mg of 
TGE 

ESI-MS 

y = 2383.1x + 32.426 
R² = 1 

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0 0.5 1 1.5 2

Spot density (nmol) 

A
re

a 
o

f 
p

ea
k 

   

HPTLC 



 TLC-densitometric analysis showing effect of 

physical conditions on the amount of natural 

ajoene in toluene extract of garlic 

Sr. No. Physical conditions Amount of ajoene 

(nmol/mg of TGE) 

1. 
4°C, pH 7.0 221.06 

2. 
37°C, pH 2.0 144.19 

3. 
37°C,pH 4.0 138.3 

4. 
37°C, pH 9.0 48.852 

5. 
37°C,pH 7.0 28.516 

STABILITY OF NATURAL AJOENE 

Hence the analytical tools helped to completely characterise the TLC purified spot 5 as Ajoene 
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Ligand Target Docking 
Score 

Ajoene a) LasR -57.08 

b) LasI -52.5 

PqsR -53.5 

PqsD -45.6 

RhlR -53.4 

C12 c) LasR -80.4 

C12 d) LasI -57.7 

C4 RhlR -41.9 

PQS PqsR -62.8 

PqsD -50.05 
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MOLECULAR DOCKING 

CLC Drug discovery work bench 1.5.1 



Conclusion 

The QSI from TGE is identified and characterised 
as Ajoene using the simplest methods 

Ajoene distorts the biofilm architecture 
drastically using its QSI mechanism 

 

The QSI mechanism associated with 
ajoene might be due to its interaction 

predominantly with LasI synthase and Rhl 
R receptor 
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