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Abstract  

A new crystal has been synthesized by coupling the 5Methylsalicylaldehyde with aniline. The 

newly prepared crystal was characterized by its physical and biological properties. The new 

crystal was screened by twelve bacterial strains selected on basis of their relevance human 

pathogens. The results showed that (MIC = 11 - 38 mg/mL) was most active as compared with 

its precursors. Determination of the specific absorption coefficient by measuring absorption of 

protein on solution in the test sample at 595nm and gave values which on the average coincide 

with values reported in the literature. Pelletization is an agglomeration process that converts fine 

powders of spherical, referred to as pellets. The spherical pellet were manufactured by 

compression technique with 15mm size. The superior performances and largest hardness of this 

4M2NCP crystal indicate that it is a super hard material. The elastic properties such as young’s 

modulus (E), bulk modulus, shear modulus and poison’s ratio have been determined by 

Vickers’s hardness (Hv).  

Keywords: Pelletization; Mechanical properties; Antibacterial and Antifungal activity; 

Protein concentration. 

1. Introduction 

Schiff bases crystal derived from the condensation of 5Methylsalicylaldehyde with aniline [1,2] 

played an important part in the development of organic physic and chemist, as widely studied 

coordination compounds are increasingly important as antimicrobial activity and protein 

concentration. Microbial infection are leading cause of the large number of the deaths every yare 

due t the development of drugs resistance strains in immune compromised hosts. [3,4] The fact 

that many pathogenic microorganisms responsible for several human and animal diseases have 

developed resistance mechanisms to the classical therapies has stimulated intensive 

investigations in the fields of natural and synthetic chemistry, with the aim of discovering new 
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drug classes having much better therapeutic profiles.  Therefore, development new antimicrobial 

agent with significantly low cost is highly desirable in pharmaceutical industry. [5,6].  

5Methylsalicylaldehye - Aniline derivatives naturally occurs in human pathogen. It has defense 

mechanism in human against bacterial and fungal. As described in literature review, it has 

potential as antibacterial and antifungal agent.    The measurement of protein concentration in an 

aqueous sample is an important assay in biochemistry research, development labs for 

applications ranging from enzymatic studies to providing data for biopharmaceutical lot release 

another fields of protein study. [7] The assay reagent was prepared by dissolving 100 mg of 

Coomassie Blue G250 in 50 ml of 95% ethanol. In this work, we report for the first time the 

synthesis of new schiff base from 5Methylsalicylaldehyde - Aniline, for the further investigation 

in drug development against multidrug resistance bacteria and fungi. We carried out the 

antimicrobial screening of the new compound on eight bacterial and fungal strains. 

2. Material and Characterization Methods 

2.1 Preparation of compound  

In the preparation of 4M2NCP crystal from 5-Methylsalicylaldehyde (0.64 g) was dissolved in 

the DMSO (7.5 ml) and CCl4 (7.5 ml) combinations. Aniline (0.42 g) is now add to this solution 

with drop-wise constant 1 h stirring. During this same time the solution has turned bright orange 

crystals were collected for two weeks on standing and with slow evaporation techniques. 

2.2 Pelletized methods  

In the preparation of the 4M2NCP powder was compressed into a single layer tablet by direct 

compression technique using (15mm) capsule-shaped punch in a spherical tablet compression 

machine.[8] 

3. Result Discussion 

3.1 Mechanical properties  

 The experiment was carried out in the load range from 5 to 50 g over a fixed interval time 

of 5 seconds using Vickers microhardness tester with the pyramidal indentation at room 

temperature. The indentation patterns were measured by the optical microscope. Mechanical 

properties are surely linked to molecular movement under extreme stimulus. [9,10] In molecular 

crystal, however, we believed from the outset that the mechanical response depends on a balance 

between the various intermolecular interaction in the crystal structure. To test this, we measured 

the mechanical properties of the 4M2NCP crystal (n=5-50) with microindentation and showed 

the hardness (hv) of the material The structural buffers (soft interaction, vander waals , aromatic 

mediated, hydrogen bonding) absorbs the stress and restore molecules back to their original 

position upon withdrawal of the external force. Since elastic properties are also of interest in the 
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formulation and production properties of pharmaceuticals tablets, we examine the shear and bulk 

moduli and their temperature-dependent. The hardness number (Hv) was calculated using 

following standard formula (1).  

 ���	1.8544	
	 � ��� 	��	/��
2
 ----------Equation (1) 

 Where Hv is the Vickers hardness, P is the applied load in kg and d is the diagonal length 

of the impression was measured. The variation of Hv with load is given in Figure.8. and plot of 

log P versus lod d is shown in figure.1. To be mechanically stable, the elastic stiffness constant 

of a given crystal should satisfy the generalized elastic stability criteria. Accurate elastic constant 

can help us to understand the mechanical properties. Bulk elastic properties at high temperature 

for the crystallized sample was determined from measurement of longitudinal Stress(L1) and 

longitudinal strain from Vickers Hardness. The values of young’s modulus(E), shear modulus 

(G), bulk modulus (k) and poisson’s ratio(v) were calculated from the values of L1and L2 using 

the following equation (2, 3, 4),[11] 

E= 
�	�
�	��                ---------- Equation (2) 

K= 
�

�(����)	         ----------- Equation (3) 

G= 
�

�(���)           ----------- Equation (4) 

 For the above investigation, the studied crystal has large bulk and shear modulus, low 

Poisson’s ratio and the strong hydrogen bonding demonstrates the large possibility of high 

hardness. For the crystal with different structures, the shear moduli were relatively large. In a 

word, the large elastic modulus, Poisson’s ratio show that the crystal studied would be potential 

soft material. Thus both the modulus of elasticity and the micro hardness depend on the way the 

crystal lattice is made up and should reflect the bulk mechanical behavior of the crystal. 

Unfortunately, there are no available data to compare with our calculation for this crystal; we 

hope our results can provide guidelines for further experimental and theoretical investigation. 

Table.1. Mechanical and elastic data of 4M2NCP crystal 

Vickers 

hardness Hv  

Stress (σ) Strain (ε) Young’s 

modulus E 

(N/m
2
) 

Bulk 

modulus B 

(N/m
2
)
 

Shear 

modulus G 

(N/m
2
) 

4.53 0.158 0.113 0.850 0.544 0.385 

6.78 0.584 0.013 3.363 0.744 1.859 

9.62 0.399 0.034 8.356 1.466 4.985 

10.82 0.455 0.055 9.662 2.675 5.204 

11.18 0.496 0.078 15.55 3.047 7.097 
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Figure.1 Variation of hardness number on applied indentation load of 

3.2  Invitro Studies 

3.2.1 Antimicrobial 

A pelletized lyophilized pharmaceuticals suspension was subjected for analysis of Antimicrobial 

Activity.   

Methodology: 

 Test pathogens were spread on Mueller

mm was made using a sterile cork borer and loaded

agar. The test plates were incubated for 24h at 37°C. The zone of inhibition (mm in diameter) 

were read and taken as the activity against the test pathogen.

Tested Strains: E.lenta, S.epidermis, B.substilis, S.mutans, E.faecalis, K.pneumoniae, 

V.cholerae, P.mirabilis, P.aeruginosa, E.coli, C.albicans, A.niger.

Zone of inhibition is expressed in mm

Positive control:  Ciproflaxin - 20 

It has also been observed that quantitative assays gave MIC values in the range 50

250µg and 500µg is shown in Table.4 confirmed that concentration plays a vital role in 

increasing the degree of inhibition established that the results are superior to the previously 

published values. 

The outcome of antimicrobial activity evaluation of the synthesized 

these 4M2NCP compounds possessed antibacterial and antifungal activities. From antimicrobial 

activity data, key precursor, 5flurosalicylaldehyde 

MIC= 500µg/ml. The 4M2NCP 

and 500µg/ml and good antifungal activity at MIC= 50

respectively. See, Table.2 & Fig 2

Variation of hardness number on applied indentation load of 4M2NCP

A pelletized lyophilized pharmaceuticals suspension was subjected for analysis of Antimicrobial 

Test pathogens were spread on Mueller-Hinton agar (MHA) plates. A well of diameter  6

mm was made using a sterile cork borer and loaded with required concentration of drug over the 

agar. The test plates were incubated for 24h at 37°C. The zone of inhibition (mm in diameter) 

were read and taken as the activity against the test pathogen. [13] 

E.lenta, S.epidermis, B.substilis, S.mutans, E.faecalis, K.pneumoniae, 

V.cholerae, P.mirabilis, P.aeruginosa, E.coli, C.albicans, A.niger.  

Zone of inhibition is expressed in mm 

20 µg 

rved that quantitative assays gave MIC values in the range 50

g is shown in Table.4 confirmed that concentration plays a vital role in 

increasing the degree of inhibition established that the results are superior to the previously 

The outcome of antimicrobial activity evaluation of the synthesized compounds revealed that 

compounds possessed antibacterial and antifungal activities. From antimicrobial 

activity data, key precursor, 5flurosalicylaldehyde - aniline showed good antimicrobial a

 compound displayed moderate antibacterial activity at MIC= 50 

g/ml and good antifungal activity at MIC= 50µg/ml against tested bacteria and fungi, 

Fig 2 

 

4M2NCP crystal 

A pelletized lyophilized pharmaceuticals suspension was subjected for analysis of Antimicrobial 

Hinton agar (MHA) plates. A well of diameter  6 

with required concentration of drug over the 

agar. The test plates were incubated for 24h at 37°C. The zone of inhibition (mm in diameter) 

E.lenta, S.epidermis, B.substilis, S.mutans, E.faecalis, K.pneumoniae, 

rved that quantitative assays gave MIC values in the range 50µg, 100µg, 

g is shown in Table.4 confirmed that concentration plays a vital role in 

increasing the degree of inhibition established that the results are superior to the previously 

compounds revealed that 

compounds possessed antibacterial and antifungal activities. From antimicrobial 

aniline showed good antimicrobial activity at 

compound displayed moderate antibacterial activity at MIC= 50 

g/ml against tested bacteria and fungi, 
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Fig.2. Antimicrobial result of 4M2NCP crystal 

Table.2 Antimicrobial Activity of 4M2NCP crystal 

S. no Strain 50 µg 100 µg 250 µg 500 µg Positive 

control 

1. E.lenta - - 11 mm 17 mm 30 mm 

2. S.epidermis - - 14 mm 16 mm 25 mm 

3. B.substilis - - 14 mm 16 mm 27 mm 

4. S.mutans - - 13 mm 15 mm 41 mm  

5. E.faecalis - - - 13 mm 34 mm 

6. K.pneumoniae - - - 15 mm 33 mm 

7 V.cholerae - - - - 31 mm 

8 P.mirabilis - - - 14 mm 28 mm 

9 P.aeruginosa - 10 mm 11 mm 13 mm 33 mm 

10 E.coli - - - 19 mm 41 mm 

11 C.albicans - - 15 mm 18 mm 12 mm 
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3.3 Determination of protein Concentration 

Methods: 

The assay reagent was prepared by dissolving 100 mg of Coomassie Blue G250 in 50 ml of 95% 

ethanol. The solution was then mixed with 100 ml of 85% phosphoric acid and the volume was 

made up to 1 L with distilled water. Protein standard was prepared by dissolving 1 mg Bovine 

serum albumin (BSA) in 1 ml distilled water and was used as a stock solution. Different volumes 

of test solution were added to separate tubes. Five ml of assay reagent was added to each tube 

and mixed by vortexing. The standard and samples were incubated for 10 minutes in dark and 

absorbance was measured at 595 nm. [14] 

Table.3 Protein Concentration of Standard BSA: 

S.no 

Concentration 

mg/ml OD 1  OD 2 OD 3 

1 0.2 0.183 0.11 0.147 

2 0.4 0.936 0.204 0.570 

3 0.6 0.397 0.322 0.360 

4 0.8 0.609 0.481 0.545 

5 1 0.743 0.611 0.677 

 

Table.4 Protein concentration of 4M2NCP 

 
OD µg/50ul µg/ml mg/ml 

1 0.102 149.97 1365.16 6.00 

2 0.009 34.13 5998.96 1.37 

3 0.055 120.99 4839.46 4.84 

Average 4.07 

 

3.3.1 Standard curve 

The assay was performed using 50 µl of each protein standard or unknown sample and 200 µl of 

dye reagent in microplate wells (Figure 2).The average absorbance at 595 nm for blank (0.651) 

was subtracted from the absorbance at 595 nm for all other individual standard and sample 

dilutions(Table 2, Table 3). The standard curve and the equation of the calibration curve (y = 

0.002 x +0.014) were generated by plotting the average blank corrected 595 nm measurement for 

each standard versus its concentration (150 mL) using Microsoft Office Excel by following the 

steps that shown in Figure 2. The protein concentration of sample calculated using the below 

formula:  

Average protein concentration (µg in 150 ml) = (Absorbance – 0.014) ÷ 0.002, Shown in 

Figure.3 
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Figure. 3 BSA standard curve in equation (x) stand for 

concentration and (y) stand for average net

The quantisation of total protein content is a measurement common to many applications in basic 

science and clinical research. Absorbance at 595nm is us

present study was to describe the Bradford micro

50µl of each protein standard and 100

samples were incubated for 10 m

Average net absorbance at 595nm for three standards was included 149.97, 34.13 and 

120.99mg/ml. Average protein concentrations (mg/ml) with the dilution factor of three in each 

sample dilution were 6.00, 1.37, and 4.84mg/ml included mg/ml respectively.

4.Conclusion  

A pelletized lyophilized pharmaceutical suspension submitted for analysis by antimicrobial 

activity. The crystals were pelletized with the minimum size of (15mm),  subjected to the in

studies and protein estimation, and it was potent for five gram

negative  bacteria and two strain fungi and

changing chemical reaction and the use of a protein standard.

crystal in increases the antimicrobial activity due to imine group.  In this context, Vicker’s 

microhardness studies have shown themselves to be of invaluable importance in understanding 

structural anisotropy. The successful o

compounds is useful in public health products to the living organisms such as humans.

 

 

BSA standard curve in equation (x) stand for  4M2NCP 

concentration and (y) stand for average net 

The quantisation of total protein content is a measurement common to many applications in basic 

science and clinical research. Absorbance at 595nm is used to quantitative protein content. The 

present study was to describe the Bradford micro-plate assay. The assay was performed using 

l of each protein standard and 100µl of the reagent in microplate wells. The standard and 

samples were incubated for 10 minutes in the dark, and absorbance was measured at 595nm. 

Average net absorbance at 595nm for three standards was included 149.97, 34.13 and 

120.99mg/ml. Average protein concentrations (mg/ml) with the dilution factor of three in each 

6.00, 1.37, and 4.84mg/ml included mg/ml respectively. 

A pelletized lyophilized pharmaceutical suspension submitted for analysis by antimicrobial 

The crystals were pelletized with the minimum size of (15mm),  subjected to the in

studies and protein estimation, and it was potent for five gram-positive  bacteria, five  gram

negative  bacteria and two strain fungi and  protein assay almost invariably relies on a

changing chemical reaction and the use of a protein standard. The result showed that 

crystal in increases the antimicrobial activity due to imine group.  In this context, Vicker’s 

microhardness studies have shown themselves to be of invaluable importance in understanding 

The successful outcome of  antibacterial and  antifungal acitivity with these 

compounds is useful in public health products to the living organisms such as humans.

 

4M2NCP sample 

The quantisation of total protein content is a measurement common to many applications in basic 

ed to quantitative protein content. The 

plate assay. The assay was performed using 

l of the reagent in microplate wells. The standard and 

inutes in the dark, and absorbance was measured at 595nm. 

Average net absorbance at 595nm for three standards was included 149.97, 34.13 and 

120.99mg/ml. Average protein concentrations (mg/ml) with the dilution factor of three in each 

A pelletized lyophilized pharmaceutical suspension submitted for analysis by antimicrobial 

The crystals were pelletized with the minimum size of (15mm),  subjected to the in-vitro 

positive  bacteria, five  gram-

protein assay almost invariably relies on a colour-

The result showed that 4M2NCP 

crystal in increases the antimicrobial activity due to imine group.  In this context, Vicker’s 

microhardness studies have shown themselves to be of invaluable importance in understanding 

utcome of  antibacterial and  antifungal acitivity with these 

compounds is useful in public health products to the living organisms such as humans. 
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