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From the Editorial Team 

RETELL (Research Teaching Learning Letter) hits the stands with a bang, this 

time; heartening that the young scholars and postgraduates are taking the 

plunge. It is commendable to see their thirst to announce their arrival on the 

publishing arena. The articles are hosted in the College website 

(www.sjctni.edu) for easy and open access. 

Open access is portrayed these days as an inevitable model for research 

publishing as against the current subscription-based system. Agreement in the 

academia on the best route forward remains distant, and open access may not be 

the last word on new modes of access to published results. Open access will 

benefit scholars and society in general, for the benefits of research are derived 

principally from access to research results and their full dissemination. Hence, 

publishers are in the midst of adjusting to the new possibilities offered by the 

Web and the online journal articles for scholarly communication. Payment for 

publication could create conflicts of interest and have a negative impact on the 

perceived neutrality of peer review, as there would be a financial incentive for 

journals to publish more articles. Hope we would be able to read a scholarly 

discussion on the subject in the next issue. 

Dr Melchias Gabriel 

For the Editorial Board 

Epistle 

It gives me immense joy to note that RETELL brings out the innate research 

aptitude of the scholars. We are proud of the scholars who have contributed 

articles to this issue of RETELL. As I was going through the manuscripts I 

could see quality in them. It is just to encourage the research scholars to 

cultivate the habit of writing research articles; the college has come forward to 

publish their articles - almost free of charge. At this juncture, I must also thank 

the research guides who motivated and embellished the articles of their scholars. 

St. Joseph's can proudly boast that it has very good research guides in almost all 

the disciplines. 

I also take this opportunity to thank Dr G. Melchias, Dean - School of 

Biological Sciences for his dedicated service in bringing out this journal. Along 

with a team of committed Editorial Board, he managed to bring out this issue 

after so much of struggle. I thank him for his hard labour. 

With all good wishes to the scholars and authors. 

With warm regards, 

Rev. Dr. F. Andrew SJ 

Principal  
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A Comparative Study on the Effects of Ethanolic and Aqueous Extracts of 

Premna serratifolia  leaves in Hyperlipidemic Male Albino Rats 

______ 

T. Antony Diwakar  Chandran
1
 and V. Vairammal

2 

1
Department of Biochemistry, St. Josephôs College (Autonomous), Tiruchirappalli 

2
Senior Process Executive, Dept of Medical Coding, AGS Healthcare Systems, Chennai 

____________________________ 

Introduction  

Lipids are one of the major constituents of food and provide the major source of 

energy. This group of substances includes, triglycerides (TG), diglycerides, 

monoglycerides, free fatty acids, phospholipids, and cholesterol, but the 

triglyerides are the major component of most food. This represents ninety five 

to ninety nine percentage of the total lipids present in the body. The most 

important precursor of derived lipids is the cholesterol, the best known sterol, 

and it is a precursor of a large number of steroid hormones. Cholesterol is 

present mainly in blood in the lipoprotein fractions as low density lipoprotein 

(LDL) and high density lipoprotein (HDL) (Wierzbicki et al., 2005). 

Hyperlipidemia is an excess of fatty substances called lipids, largely cholesterol 

and triglycerides, in the blood. It is also called hyperlipoproteinemia because 

these fatty substances travel in the blood, attached to proteins. This is the only 

way that these fatty substances canremain dissolved while in circulation. 

It is a highly predictive risk factor for atherosclerosis, coronary artery disease 

and cerebral vascular disease. Atherosclerosis of arteries is a generalized 

disease of the arterial network known as a progressive and silent killer disease 

characterized by the formation of large and or medium sized coronary arteries 

and which reduces blood flow to the myocardium called coronary artery 

diseases. Hyperlipidema and hypercholesterolemia are not only secondary 

metabolic dysregulation associated with diabetes but also represent increased 

risk factors for development of diabetes. Several factors, such as, life style, as 

diet rich in cholesterol, age and hypertension, have been reported to cause heart 

failure (Schaefer et al.,1995). 

High levels of cholesterol, particularly low density lipoprotein cholesterol are 

mainly responsible for hypercholesterolemia. Recently, it has been found that 

hypercholersterolemiais also associated with enhanced oxidative stress related 

to increased lipid peroxidation. Increased generation of low density lipoprotein 

is a major factor in the vascular damage associated with high cholesterol levels. 

Hence the inhibition of hypercholesterolemia is considered to be an important 

therapeutic approach and efforts have been made to identify the 

antihyperlipidemic effects of various medicinal plants (Hu et al., 2006). 

Medications most commonly used to treat high LDL levels are statins, such as 

atorvastatin or simvastatin. These medications work by reducing the production 
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of cholesterol within the body. Although safe and effective, statins cause muscle 

damage, typically when used in combination with other medications.  

As a result, phytotheraphy has taken up new dimensions in its approachtowards 

the betterment (progress) of mankind in the area of medicinal plants which area 

rich source of vitamins, minerals, specialized substances that are of great value. 

This study aims to analyze the effects of ethanolic and aqueous extracts of 

Premna serratifolia in hyperlipidemicmale albino rats. 

Materials and Methods 

Collection of plant material 

Plants were collected from Kolli hills, Nammakal district in the month of 

January 2012 .The plant was identified and authenticated by the taxonomist 

John Britto, Director, Rapinat Herbarium, St.Josephôs College, Trichy . 

Preparation of Plant Extract  

Leaves of Premna serratifolia were shade dried for a period of three weeks and 

then the dried leaves were powdered and used for extraction. 50 go f dried 

powder of Premna serratifolia leaves were taken in a Soxhlet apparatus and 

soaked in 300 ml of ethanol, and water separately. The separation process was 

carried out till complete extraction was achieved. 

Preparation of 2% cholesterol diet  

2 g of cholesterol (extra pure, Scharlauspain) and 500 mg of Cholic acid (min 

98%, sigma aldrich) was thoroughly mixed and mashed with 97.5 g of rat pellet 

diet . The mixture was made into a pellet form (Rabiea Bilal et al, 2011). 

Experimental animals  

Male albino rats weighing 150-200 gm were used for experiment. These 

animals were reared, providing rodent pellet diet and water in the animal house, 

which was well ventilated and lighted. A total of healthy 30 albino rats were 

selected and acclimatizedto the lab conditions for 15 days and then randomly 

divided into five groups of six each. 

Experimental design  

The Group I animals served as control and had free access to food and water for 

21 days. The animals in Group II served as experimental and were provided 

with cholesterol rich diet and water for 21 days. The animalsin groupIII were 

treated with Simvostatin at a dose of 10 mg/kg body weight along with the 

cholesterol rich diet and water for 21 days.The animals in group IV were treated 

with ethanolic extract of Premna serratifolia leaves 200 mg/kg body weight 

daily, along with the cholesterol diet and water for 21 days.Group Vanimals 

were treated with aqueous extract of Premna serratifolia leaves (200 mg/kg 

body weightorally) daily along with the cholesteroldiet and water for 21 days. 

After the experimental period wasover, the rats were sacrificed by cervical 

decapitation. The blood samples were collected aseptically and stored in a 
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sterile container. Serum samples were prepared and utilized for biochemical 

estimations. The tissues were removed surgically and subjected to histological 

studies using standard procedures. 

The biochemical parameters studied were 

 1. Estimation of serum cholesterol (Zakôs et al., 1954) 

 2. Estimation of serum HDL cholesterol (Burnstein et al., 1970) 

 3. Estimation of LDL cholesterol (calculation ) 

 4. Estimation of triglycerides (Butler et al., 1961) 

 5. Estimation of phospholipids (Fisk and Subbarow et al., 1925) 

Statistical Analysis  

The data obtained from the biochemical estimations were subjected to studentôs 

t test. Test values of p <0.05 were considered as statistically significant. Data 

were presented as mean  standard deviation.  

Results and Discussion  

The levels of various biochemical parameters are depicted in the following 

table. 

Serum cholesterol level  

The serum cholesterollevel has significantly increased in cholesterol treated 

group (G-II)  when compared with the normal group (G-I) (p < 0.001). A 

significant decrease in the levels of serum cholesterol was observed on 

administration of Simvastain (G-III),  when compared with the cholesterol 

treated group (G-II)  (Table- 1).  

Table 1 

Groups 

Serum  

cholesterol  

(mg/dl) 

Serum HDL 

(mg/dl) 

Serum LDL 

(mg/dl) 

Group I  

(Normal) 116.6 14 45.31 8.2 82.25 2.89 

Group II 

(High cholesterol) 171.3 8 23.64 2.6 137.92 1.96 

Group III  

(Simvostatin + High cholesterol) 112.5 15 47.33 2.7 86.11 1.52 

Group IV 

(Ethanol extract+ High cholesterol) 125 14 43.46 5 85.31 1.30 

Group V  

Aqueous extract + High cholesterol) 114.5 12 39.92 4.5 81.40 1.56 
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Table 2 

Groups 
Serum TGL 

(mg/dl) 

Serum 

Phospholipids 

(mg/dl) 

Group I (Normal) 66.25 2.33 51.87 1.8 

Group II 

(High cholesterol) 
100 4.4 96.25 5.33 

Group III  

(Simvostatin + High cholesterol) 
68.75 1.72 52.20 3.24 

Group IV- 

(Ethanol extract+ High cholesterol ) 
71.25 5.9 53.12 3.72 

Group V  

Aqueous extract + High cholesterol) 
67.5 1.83 59.79 2.28 

 

The level of cholesterol in group IV animals (High cholesterol + ethanolic 

extract treated) is brought back to near normal. The difference between the 

levels of cholesterol of the two groups namely group I and Group IV is not 

statistically significant (p=0.32). 

The reduction in the cholesterol level during the treatment with lovastatin and 

plant extract have been documented in the literature. In an experiment, 

conducted to study the antihyperlipidemic effect, the Tageteserecta extract at 

200 mg/kg (G-V) caused a significant decrease in the serum cholesterol when 

compared to the cholesterol treated group (G-II) (Rodda Raghuveer et al., 

2011). The result of the present study also coincide with the observation of the 

above work.  

Serum HDL  level  

The serum HDL cholesterol was significantly decreased in animals belonging to 

Group II  when compared to those of Group I, III,  IV  and group V(Table -1). 

The animals of Group III,  IV  and Group V had significantly increased serum 

HDL cholesterol levels than Group II. The concentration of HDL cholesterol 

decreased during hyperlipidemia. The increase HDL cholesterol in Group III,  

IV  and Group V than Group II  shows that the extract of Premna serratifolia is 

capable of increasing HDL cholesterol levels thereby decreasing the levels of 

bad cholesterol (LDL)  and exhibits hypolipidemic effect.  

The rats fed with high cholesteroldiet (G-II)  showed a significant decrease in 

HDL levels when compared to the normal group (G-I). Group-III,  receiving 

standard drug Simvastatin showed a significant increase in HDL levels when 

compared to the control group (G-II).  

HDL cholesterol is the form in which cholesterol is transported back to liver 

from peripheral tissues for excretion. Reduction the HDL level represents 
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accumulation of cholesterol in the periphery. During elevated levels of LDL, 

reduction in the HDL level have been recorded in the previous studies.  

In an investigation to find the cholesterol lowering effect of fruits, animals were 

fed with high cholesterol diet (HCD). High cholesterol diet significantly 

increased the level of liver TC-LDL-C and TG with less concentration of HDL-

C compared to baseline. There was no statistically significant difference in liver 

lipid profile between groups at baseline. After 8 weeks of treatment with Luffa 

aegyptiaca fruits the concentrations of TC, LDL-C and TG were significant 

lower, with an increased HDL-C concentration in treatment group as compared 

to control group (Abdul et al., 2011) 

Serum LDL  level  

The Low density Lipoprotein were significantly increased in animals belonging 

to Group II  when compared to that of Group I, III,  IV, V (Table-1). The 

concentration of LDL increased during the hypercholesterolemia in the animals 

fed with high cholesterol diet. Decrease in the LDL level in Group IV (HCD+ 

ethanolic extract of Premna serratifolia leaves) and V (HCD + aqueous extract 

of Premna serratifolia leaves) could be due to the ability  of the phytochemicals 

present in the extract of Premna serratifolia. 

Similar results have been found in the literature. The rats induced with 

cholesterol (G-II)  a significant increase in LDL levels was observed when 

compared to the normal group (G-I). Group-III  animals, receiving standard drug 

showed a significant decrease in LDL levels when compared to the control 

group (G-II). Administration of Tageteserectaextract at dose of 200 mg/kg            

(G-V) has shown a significant decrease in LDL levels (Rodda Raghuveer et al., 

2011). 

In another clinical analysis, a rat fed with high cholesterol for 7 days exhibited 

significant increase in TC,TG,LDL-C and VLDL  and significant decrease in 

HDL-C, HDL-C, HDL-C ratio as compared to the normal animals. Treatment 

with atorvastatin (10 mg kg b.wt., p.o.) showed significant decrease in elevated 

TC,TG,LDL-C and VLDL,  with significant increase in HDL-C (p < 0.05) as 

compared to the high cholesterol diet control. Whereas treatment with 

hydroalcoholic extract of Gymnema leaves at a dose of 200 mg\ kg\b.wt.,p.o 

showed significant decrease in the elevated levels of TC,TG,LDL-C and VLDL,  

with significant increase in the HDL-C (p < 0.05) as compared to the high 

cholesterol diet control (Rachh et al., 2010). 

Serum triglyceride (TGL) levels  

The serum triglycerides were significantly increased in animals belonging to 

Group II  when compared to that of Group I, III , IV  and V (Table-2).The 

difference is statistically significant at 95% confidence level (p < 0.001) The 

concentration of triglycerides increased during the hyperlipidemia in the 

animals fed with high cholesterol diet. Decrease in the triglycerides level in 

Group IV (HCD + ethanolic extract of Premna serratifolia leaves) and V (HCD 
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+ aqueous extract ofPremna serratifolia leaves) could be due to the 

antihyperlipidemic effect of Premna serratifolia leaves. 

There is no statistically significant difference existing between the levels of 

triglycerides of group III and group IV animals (p=0.259). So, it is understood 

that the efficacy of ethanolic extract of Premna serratifolia is comparable to 

that of simvastatin.  

Group-II  animals receiving cholesterol showed a significant increase in 

triglyceride levels when compared to the normal group (G-I). Rats treated with 

standard drug (G-III)  had significantly lowered triglyceride level when 

compared to the cholesterol treated group (G-II).  

Similar observations have been documented already in the literature. The oral 

administration of high fat diet for 28days to rats produced a significant                    

(p < 0.01) increase in serum TC, LDL-C, VLDL -C and triglycerides as 

compared to normal control rats. These significant rises were accompanied by 

significant (p < 0.01) decline of serum HDL-C as compared to normal control 

rats. The treatment with HC (200 mg/kg) and standard drug atorvastatin                

(10 mg/kg/day p.o.) to high fat rats resulted in significant (p < 0.01) decline in 

serum TC, LDL-C, VLDL -C and triglycerides as compared to hyperlipidemic 

control rats. Further, atorvastatin treated group significantly increased the serum 

HDL-C level in high fat induced rats Whereas, treatment with HC extract did 

not modulate the reduced serum HDL-C level (Shivali et al., 2010). 

In another work of the same kind, A significant decrease in serum triglycerides 

was observed in animals treated with Hibiscus sabdariffa Linn extract at 200 

mg/kg dose (G-V) (Pooja et al., 2009). 

Serum phospholipid levels 

In lipid profile, the serum phospholipids were significantly increased in animals 

belonging to Group II  when compare to Group I, III , IV  and V (Table-2). The 

concentration of phospholipids increased during the hypercholesterolemia in the 

animals fed with high cholesterol diet. Decrease in the phospholipids level in 

Group IV (HCD+ ethanolic extract of Premna serratifolia leaves) and V (HCD 

+ aqueous extract of Premna serratifolia leaves) its shows that the extract of 

Premna serratifolia is capable of reducing level of phospholipids.  

Group-II  animals receiving cholesterol showed a significant increase in 

phospholipids levels when compared to that of the normal group (G-I). Rats 

treated with standard drug (G-III)  had significantly lowered phospholipids level 

when compared to the cholesterol treated group (G-II).   

The reduction in the levels of phospholipids in the animals of group IV could be 

due to the action of the phytochemicals presents in the ethanolic extract of 

Premna serratifolia. The reduction in the levels of phospholipids, by treatment 

with plant extracts have been documented in the literature.  
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Lowering high cholesterol levels significantly reduce the risk of heart attacks, 

strokes, and death. Normally hepatocyte initiate synthesis of triglycerides and 

cholesterol during states of increase free fatty acid flux to the liver (e.g., after 

the fatty meal or in the situation of increased lipolysis) but due to anti-

hyperlipidemic drug, there may be inability of hepatocytes to increase 

cholesterol synthesis and decrease hepatocyte cholesterol concentration by 

increase in the catabolic conversation of cholesterol to bile acids in liver. High 

cholesterol diet increased serum cholesterol and LDL-C level significant. A rise 

in LDL may cause deposition of cholesterol in arteries and aorta and hence it is 

a direct risk factor for coronary heart disease. A significant decrease in serum 

phospholipids was observed in animals treated with Terminalia chebula extract 

at 200 mg/kg dose (G-V) (Dipaet al., 2010). 

From the above analysis, it is also obvious that the efficacy of both the extracts 

in reducing the elevated levels of lipid parameters is nearly the same. 

Histopathology  

The liver of group I shows regular pattern of arrangement of cells whereas the 

liver of group II animals fed with high cholesterol shows increased vacuolation. 

The liver of simvastatin treated animals in group III  is not affected to a greater 

extent. The architecture of liver tissue in animals of group IV and V are 

protected due to the inhibitory effect of ethanolic and aqueous extracts of 

Premna serratifolia respectively. 

Hence it is obvious from this study that the leaves of Premna serratifolia is 

capable protecting the liver against hypercholesterolemia in damage. Alteration 

of architecture of liver tissue in the conditions of elevated lipid levels have been 

documented in the literature. The high cholesterol diet fed rats shows fatty 

cytoplasmic vaculated cells as compared to normal control. Treatment with 

aqueous extract of T.chebula shows less fatty cytoplasmic vacuoles as 

compared to high cholesterol diet fed rats. Combination of T. chebulaalong with 

high cholesterol diet shows focal area of cytoplasmic vacuoles (Dipa et al., 

2010). 

Conclusion  

Hyperlipidemia though causes clinical manifestations, can be managed if 

properly handled. The present study reveals that the extracts of Premna 

serratifolia is capable of bringing down the elevated levels of lipid parameters 

like LDL, TG and Cholesterol. Hence it requires that further work need to be 

carried out using human subjects, such that the results can be extrapolated to 

human beings. It is also necessary to find the dose of the extract required for 

human use.  
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Introduction  

Micrococca mercurialis is a perennial uncommon herb and the plant has 

flowering and fruiting throughout the year. The plant is used to treat children 

with fever and the plant-sap is instilled into the nose, eyes or ears to treat 

headache, ýlariasis of the eye or otitis, respectively (1). It has 14 species, native 

to tropical Africa. Most are herbs, but some, especially in the tropics, are also 

shrubs or trees. Some are succulent and resemble cacti (Jeyachandran et al., 

2013).  

Micrococca mercurialis wild food plants contribute to local household food and 

livelihood security especially for the economically disadvantaged, the young or 

the elderly. They are important to local food security because they are free and 

are easy to access by the local communities. (FAO, 1988; Banana and Turiho-

Habwe, 1997; Shackleton et al., 1998; Somnasang and Moreno-Black, 2000). 

There are more than 30 000 plant species known to man as food (FAO, 1996). 

The majority of these are harvested locally and are not widely used at the global 

level. Raju and Rao (1977) reported paracytic, anisocytic, anomocytic and 

diacytic type in 50 species of the family. They also recorded tetracytic and 

cyclocytic types. Rao and Raju (1975) observed paracytic, anomocytic, 

anisocytic and diacytic type in case of Micrococca mercurialis, however 

paracytic type is predominant. Wild food plants also provide nutritional security 

by adding essential nutrients as well as variety to diets, making staples more 

appealing to the taste. In addition, they also contribute to household economies 

(Ladio, 2001). Wild relatives of crop plants are important to plant breeding 

because they are a source of genes which can be used to improve existing crop 

varieties (Iltis, 1988; Frisvold and Condon, 1998; Smith, El Obeid and Jensen, 

2000). 

Medicinal plants are resources of new drugs. It is estimated there are more than 

250,000 flower plant species. Studying medicinal plants helps to understand 

plant toxicity and protect human and animals from natural poisons (13). Wild 

food plants also provide nutritional security by adding essential nutrients as well 

as variety to diets, making staples more appealing to the taste. In addition, they 

also contribute to house hold economies (Ladio, 2001). Wild relatives of crop 

plants are important to plant breeding because they are a source of genes which 

can be used to improve existing crop varieties (Iltis, 1988; Frisvold and 

Condon, 1998; Smith, El Obeid and Jensen, 2000). 

http://www.theplantlist.org/tpl/record/kew-126964
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Materials and Methods 

The aim of this study was planned to evaluate fresh leaves of Micrococca 

mercurialis were cultured on tissue culture MS media and fortified with 

different concentration of plant growth regulators using standard tissue culture 

techniques. 

Procurements of plant material 

The fresh explants materials were collected in the month of September 2012 

from the plants growing in Kolli Hills in Namakkal district in Tamil Nadu, 

India. They were identified and authenticated from the Rapinat Herbarium, at 

St. Josephôs College (Autonomous), Tiruchirappalli, Tamil Nadu. The voucher 

plant material was deposited in the same herbarium (No: RHT-10480). The 

collected fresh plant material were further maintained in department green 

house harden.  

Explants sterilization 

The explants were washed with running tape water to remove the traces of soil 

particles. They have been further washed with Teepol liquid detergent under 

running tape water and may treated with 0.1% (w/v) Mercuric chloride (Hi 

Media) for 40 sec. After these, explants were then thoroughly washed 2-3 times 

sterilized with double distilled water to remove the traces of mercuric chloride 

and an again washed with fungicide 0.2% (Bavistin) for 1-2 minutes under 

aseptic conditions. After surface sterilization, the explants were then thoroughly 

washed 3-4 times sterilized with double distilled water to remove the traces of 

Bavistin. They already developed in the green house fresh plant was cut into 

shoot tip only for induction of callus culture. The leaf explants were washed 

with Teepol liquid detergent under running tap water to departure of dust 

particles. Further surface-sterilization treatment was conducted in the inner side 

of the laminar air flow chamber. 

Preparation of MS medium 

The explants of leaf were inoculated in the MS medium (Murashige and Skoog, 

1962) fortified with different concentrations of plant growth regulators 2,4-D 

(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mg/l) and BAP (1.0, 0.9,.0.8, 

0.7,.0.6, 0.5, 0.4, 0.3, 0.2, 0.1 mg/l) in combinations (Table 1) and sucrose (3%) 

was added in the MS medium. Before adding the agar (8%) to set the pH was 

adjusted to 5.6-5.7 with help of acidic (0.1 N HCL) and basic (0.1 N NaOH) 

solution. MS medium was separated by aliquot in ten different beakers (100 ml) 

and was added with different concentra-tions of plant growth regulators. The 

preparation of MS salt with agar solution was boiled and poured into culture 

tube around 30- 40 ml of the medium which was dispensed into 2555 mm 

(Borosil, India) culture vessels before being media and apparatus are rendered 

sterile by autoclaving at 15 lbs/inch
2 
(121°C) for 15 minutes. 
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Callus induction 

Callus initiation is the primary stage in many tissue culture processes for the 

establishment of cell suspension cultures (Kumar and Kanwar, 2007; Ngara et 

al., 2008), indirect somatic embryogenesis (Kulkarni et al., 2002; Rahman et 

al., 2006) and other application. In the present study, MS medium was 

supplemented with different concentra-tions of 2,4-D, and BAP hormones were 

tested for initiation of green friable, white friable and vigorous growing green 

callus from leaf explants to be used as inoculation. The leaf explants of M. 

mercurialis were brought from our department green house harden for 

inoculation of callus induction. Aseptically excised leaf explants of various 

sizes (3-5cm) were placed on the MS medium. The MS medium supplemented 

with different concentra-tions of plant growth regulators (2,4-D: 0.1, 0.2, 0.3, 

0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 mg/l) and (BAP: 0, 0.9,.0.8, 0.7,.0.6, 0.5, 0.4, 0.3, 

0.2, 0.1 mg/l). After the seventh week of inoculation they were well developed 

green callus was appeared in the culture medium. All the callus cultures were 

incubated at a suitable controlled temperature at 25 2ºC with cool white 

fluorescent tubes (Philips, India) 25 ɛmol m
ï2

 s
ï1

 under the photoperiod (16/8 

hrs) daily. The growth pattern of callus induction was noted regarding quantity 

of callus colour, type and number of days to formation of callus was observed 

and results were recorded. 

Table 1 

Effect of different concentrations of 2,4-D (mg/l) and BAP (mg/l) for 

induction of callus on leaf explants of Micrococca mercurialis 

S. 

No. 

Plant growth 

regulators (mg/l) 

Productivity of callus in leaf explants of 

Micrococca mercurialis 

2,4-D BAP 

Yellow 

friable 

callus 

Green friable 

callus 

% of explants 

producing 

callus 

(Mean SE) 

1. 0.1 1.0 0.44  0.10 0.71  0.08 0.67  0.09 

2. 0.2 0.9 0.84  0.10 0.74  0.09 0.64  0.17 

3. 0.3 0.8 0.72  0.08 0.75  0.10 0.72  0.10 

4. 0.4 0.7 0.52  0.10 0.79  0.99 0.75  0.09 

5. 0.5 0.6 0.51  0.11 0.76  0.96 0.76  0.10 

6. 0.6 0.5 0.76  0.11 0.73  0.13 0.72  0.11 

7. 0.7 0.4 0.73  0.10 0.62  0.16 0.80  0.10 

8. 0.8 0.3 0.55  0.13 0.72  0.11 0.57  0.09 

9. 0.9 0.2 0.56  0.12 0.73  0.10 0.80  0.07 

10. 1.0 0.1 0.58  0.14 0.71  0.12 0.57  0.09 
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Statistical analysis 

All the data were presented in the average of three replicates and expressed as 

Mean  SD. The statistical analysis of all the data were carried out using SPSS 

16.0 version. Callus formation was recorded at percentage level on each explant 

after 7
th
 weeks of cultivation. Data present the average of triplicate experiments 

(means + S.D) and significant different at p < 0.05) using t-Test.  

Antimicrobial activity  

The antimicrobial activity was determined by callus extracts of Micrococca 

mercurialis against four different solvents by ethyl acetate, ethanol, hexane, and 

chloroform extracts were tested by the disc diffusion method (NCCLS).  

Preparation of callus extracts 

The callus was washed under running tap water for remove their unwanted 

debris medium and their air dried under shade to fine powder with help of mixer 

grinder which was particle sieve size 40 to 70 mm. The fine powder of callus 

was extracted under soxhlet apparatus with using various solvents i.e., ethyl 

acetate, ethanol, hexane, and chloroform. 

Preparation of Inoculum 

The appropriate microorganisms were inoculated aseptically with the Muller-

Hinton (Hi media, Mumbai) broth for testing of antibacterial studies. The 

suspension of inoculum was perfectly suited for culture of bacterial strains. The 

bacterial strains were incubated at 37°C and reached to the stationary phase of 

growth during 18-24 hr. The colony forming units (CFU/ml) of bacteria are 

approximately corresponding to 105 (CFU/ml) in the inoculum suspension. 

Disc diffusion method 

Disc diffusion experiment was performed by the method of NCCLS (1993). The 

plant extracts of M. Mercurialis were tested by human pathogenic bacteria with 

the commercially available antibiotics. The commercially purchased Muller 

Hinton Agar (Hi-Media, Mumbai) was prepared by sterile conditions and 

medium was poured (30 ml/plates) on to the autoclaved Petri dishes (150  20 mm) 

and allowed to solidify. For the purpose of inhibiting the fungal pathogens, 2 ml 

of antifungal agent (fluconazole) per 100 ml of medium was added. After 

solidification, the test strains were seeded on the surface of agar plates with help 

of sterile cotton swab. The sterile impregnated (plant extract 100 mg/ml) paper 

disc was placed on the agar petridishes. The plates were incubated under 

anaerobic condition at 37°C for 48 h. After the completion of incubation period, 

the diameter of the zone of inhibition was measured in mm and also was 

recorded. 

Antifungal Activity  

The four types of callus extracts of Micrococca mercurialis were tested for 

antifungal studies using three types of fungal species by disc diffusion method. 
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The Sabouraud Dextrose Agar (SDA) (Hi-Media, Mumbai) plates were 

prepared and inoculated in each fungal inoculum with help of sterile cotton 

swab over the surface of the Sabouraud Dextrose Agar (SDA) plates. The 

sterilized filter paper discs (5 mm in diameter) impregnated with plant extracts 

(100 mg/ml) were placed on swabbed test organism-seeded on the plates. The 

sterilized paper disc was impregnated with DMSO solvents were used as 

negative controls. The impregnated disc was completely evaporated the solvents 

before introduced into the test plates. The commercially purchased Nystatin         

(10 µg/ disc) compound was used as positive control. All the plates were 

incubated at 28°C for 72 h under incubator. After the incubation period the 

activity was determined and the diameter of inhibition zone was measured in 

mm. 

Results and Discussion 

The induction of callus was initiated from leaf explants of Micrococca 

mercurialis on MS medium fortified with 1.0 mg/l 2,4-D and 0.1 mg/l BAP. 

The yellowish and green nodular callus culture was showed a good number of 

result and optimized at the concentration of 2,4-D (1.0 - 0.1 mg/l), and BAP 

(1.0-0.1 mg/l) in the 3
rd
 weeks of culture. The high content of callus was 

initiated from the concentrations of 2,4-D (0.79 + 0.99) on yellow friable callus 

and green friable callus was initiated from the concentra-tions of BAP (0.80 + 

0.07). Three differences have been observed during the initiation of callus 1. a 

single organ was successively developed into leaf; 2. a complete leaf primordial 

was formed; 3. shoot was successively developed from the single organ. Shoot 

buds developed and elongated from callus culture on the same medium. The 

high morphogenic efficiency of nodal segments derived callus may be due to 

the presence of some internal components from the pre-existing auxillary buds 

for induction of caulogenesis (Martin, 2002). 

The well developed callus culture was subculture onto fresh MS medium and 

supplemented with 2,4-D and Kinetin plant growth regulators which was carried 

out after an interval third weeks. The shoot bud was regenerated on the 

subcultured callus after the first week of inoculation. Best shoots appeared in 

the concentration of plant growth regulators was achieved in 2,4-D (1.4 mg/l) 

and Kinetin (0.8 mg/l). As the potentiality of shoot multiplication from callus 

continued for a long time, regenerates may be characterized by somaclonal 

variation. Several species of Amaranthus (Bennici et al., 1997), Ananas 

comosus (Akbar et al., 2003), Cuphea (Millam et al., 1997), Dubosia (Lin and 

Griffin, 1992) and Salvia (Liu et al., 2000) produced regenerates through callus-

mediated adventitious shoot differentia-tion. Such regenerates may prove to be 

a potential source of somaclonal variants, giving birth to traits agronomic 

importance. The regenerated plants of Paedaria foetada L. are currently being 

screened for agronomically useful genetic variants. 
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Among the four extracts the chloroform extract as it was clearly exhibited in 

(Table 2) Bacillus subtilis, Escherichia coli, Serratia marcescens, and 

Staphylococcus aureus are exhibited no activity against among the tested 

bacteria. The maximum inhibition zone exhibited against Bacillus subtilis, 

Vibrio cholera and Proteus vulgaris. The maximum zone of inhibition was 

observed using positive control, chloramphenicol against E.coli (2.00+0.33), 

Bacillus subtilis (1.99+0.33) and Pseudomonas aeruginosa (1.98+ 0.32). The 

negative control of DMSO solvent showed clearly a significant activity against 

certain types of bacteria Salmonella typhi (0.39+0.15), Vibrio cholera 

(0.42+0.13) and Serratia marcescens (0.40+0.14). Callus extract of hexane was 

showed good for inhibition zone against much number of tested strains. On 

other hand Ethyl acetate, Ethanol, and Chloroform extracts were showed better 

zone of inhibition activity against the certain types of bacterial species. They 

did not show any zone of inhibition activity against the following bacterial 

species Serratia marcescens, Salmonella typhi, Pseudo-monas aeruginosa, 

Staphylococcus aureus, and Salmonella typhi among the four types of callus 

extracts. 

Table 2 

Effect of different concentrations of 2,4-D (mg/l) and Kinetin (mg/l) for 

induction of callus on leaf explants of Micrococca mercurialis 

S. 

No. 

Plant growth 

regulators (mg/l) 

Productivity of callus in leaf explants of 

Micrococca mercurialis 

2,4-D Kinetin  

Green friable  

Callus 

(Mean SE) 

Yellow 

friable  

callus  

(Mean SE) 

% of explants 

producing 

callus 

(Mean SE) 

1. 0.2 2.0 0.58+0.12 0.52+0.17 0.54+0.08 

2. 0.4 1.8 0.60+0.11 0.48+0.16 0.55+0.08 

3. 0.6 1.6 0.62+0.10 0.53+0.08 0.57+0.09 

4. 0.8 1.4 0.60+0.08 0.51+0.06 0.62+0.09 

5. 1.0 1.2 0.57+0.08 0.52+0.08 0.55+0.10 

6. 1.2 1.0 0.58+0.08 0.55+0.12 0.61+0.10 

7. 1.4 0.8 0.61+0.10 0.56+0.12 0.57+0.12 

8. 1.6 0.6 0.56+0.10 0.53+0.08 0.60+0.10 

9. 1.8 0.4 0.57+0.12 0.55+0.07 0.56+0.07 

10. 2.0 0.2 0.56+0.12 0.53+0.08 0.55+0.08 
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Table 3 

Determination of antibacterial activity of callus extracts in Micrococca 
mercurialis 

Test micro-

organisms 

(Bacteria) 

Diameter of inhibition zone (mm) in using various solvents 

Ethyl  

acetate 
Ethanol Hexane Chloroform  

Positive 

Control  

Negative 

Control  

Bacillus  

 subtilis 
0.10+ 0.09 0.09+0.08 0.27+0.09 NA 1.99+0.33 0.37+0.17 

Escherichia  

 coli 
NA 0.30+0.13 0.29+0.09 NA 2.00+0.33 0.31+0.15 

Pseudomonas 

 aeruginosa 
0.09+0.07 NA NA 0.21+0.08 1.98+0.32 0.34+0.14 

Proteus  

 vulgaris 
0.12+0.11 0.30+0.13 NA 0.19+0.08 1.95+0.31 0.37+0.12 

Serratia 

 marcescens 
NA NA 0.29+0.12 NA 1.93+0.33 0.40+0.14 

Vibrio  

 cholera 
0.10+0.08 0.25+0.13 0.26+0.08 0.22+0.07 1.86+0.34 0.42+0.13 

Salmonella  

 typhi 
NA 0.26+0.12 NA 0.23+0.09 1.88+0.33 0.39+0.15 

Staphylococcus 

 aureus 
NA 0.28+0.11 0.26+0.09 NA 1.84+0.32 0.37+0.14 

Klebsiella 

 pneumoniae 
0.11+0.09 NA 0.09+0.08 0.22+0.11 1.79+0.28 0.31+0.16 

Streptococcus 

 mutans 
0.12+0.10 NA 0.24+0.08 0.21+0.11 1.77+0.24 0.35+0.12 

NA-No activity.  

All the results are measured by mean of inhibition zone in mm  S.D of three replicates.  

Table 4 

Determination of antifungal activity of callus extracts  

Micrococca mercurialis 

Test micro-

organisms 

(Fungi) 

Diameter of inhibition zone (mm) in using various solvents 

Ethyl  

acetate 
Ethanol Hexane Chloroform  

Positive 

Control  

Negative 

Control  

Aspergillus 

flavus 
0.21+0.07 0.26+0.12 0.21+0.09 NA 1.62+0.17 1.04+0.46 

Candida albicans NA 0.22+0.10 0.18+0.07 NA 1.67+0.17 1.13+0.38 

Trichophyton  

mentagrophytes 
0.21+0.07 NA 0.19+0.07 0.25+0.11 1.75+0.14 1.24+0.14 

NA-No activity.  

All the results are measured by mean of inhibition zone in mm  S.D of three replicates. 
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Fig.1: Showing different types of callus culture developed on MS medium 

using leaf explant of Micrococca mercurialis. 
 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A. Yellowish green nodular callus expansion on MS after three weeks of culture. 

 B. Initiation of shoot buds from the same callus on MS after 7th weeks of culture.  

 C. Showed that the shoot differentiation from callus on MS medium after 10th weeks of 

culture.  

 D. Fresh callus was used for antimicrobial studies. 

 

The antifungal studies clearly exhibit minimum inhibition zone against the four 

types of callus extracts. The hexane extracts was showed a significant activity 

against all the fungal species. The Trichophyton mentagrophytes was showed 

moderate activity against the extracts i.e., ethyl acetate, hexane and chloroform 

except ethanol extract. The Candida albicans also exhibited least inhibition 

zone activity against ethanol and hexane extracts. This broad spectrum of 

antimicrobial activity may be due to the presence of some novel secondary 

metabolites in the callus culture. Callus of Micrococca mercurialis is found to 

possess pharmaceutically important bioactive principles which can be 

commercially exploited for the benefit of mankind. 

Acknowledgment 

Authors are would like to thank the management of St. Josephôs College 

(Autonomous), Tiruchirappalli-2, for their kind support in bringing out the 

above research work and providing lab facilities. 

A B 

C D 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~17~ 

References 

 1. Akbar MA, Karmakar BK and Roy SK (2003), Callus induction and high-

frequency plant regeneration of pineapple (Annas comosus (L.) Merr.). Plant 

Tissue Cult. And Biotech. 13(2): 109-116. 

 2. Bennici A, Grifoni T, Schiff S and Bovelli R (1997), Studies on callus growth and 

morphogenesis in several species and line of Amaranthus. Plant Cell Tiss. Orga. 

Cult. 49: 29-33. 

 3. Raju, P. N. and V. S. Rao.1975a Development and diversity of stomata in 

Micrococca mercurialis (L).Benth. Current Science 44: 594ï596. 

 4. FAO (1988). Traditional food plants: a resource book for promoting the 

exploitation and consumption of food plants in arid, semiarid and sub-humid lands 

of Eastern Africa. FAO Food and Nutrition Paper No. 42. 

 5. Banana AY and Turiho-Habwe GP (1997): A socio-economic survey of forest 

foods consumption in Hoima and Masindi districts of Uganda. Afr. Crop Sci. Conf. 

Proc. 3, 1435/1442. 

 6. Shackleton, S.E., Dzerefos, C.M., Shackleton, C.M. and Mathabela, F.R., (1998). 

Use and trading of wild edible herbs in the central Lowveld Savanna region, South 

Africa. Econ. Bot. 52, 251ï259. 

 7. Somnasang, P., Moreno-Black, G., (2000). Knowing, gathering and eating: 

knowledge and attitudes about wild food in a san village in Northeastern Thailand. 

Journal of Ethnobiology 20, 197-216. 

 8. FAO (1996) Report on the State of the Worldôs Plant Genetic Resources. 17ï23 

June 1996, International Technical Conference on Plant Genetic Resources, 

Leipzig, Germany; FAO ITCPGR/96/3. 

 9. Frisvold, G.B. and Condon, P.T. (1998) The Convention on biological diversity 

and agriculture: implications and unsolved debates. World Dev. 26, 551ï570. 

 10. http://www.nationaalherbarium.nl/  

  Euphorbs/specM/Micrococca.htm. 

 11. http://www.cals.ncsu.edu/plant biology/Faculty/dxie/Chapter1-1.  

 12. Iltis, H. H. (1988) Serendipity in the exploration of biodiversity: what good are 

weedy tomatoes? In: Biodiversity (Ed. E. O. Wilson). National Academy Press, 

Washington, DC, pp. 98ï105. 

 13. Jeyachandran. R, Bastin. M. An efficient protocol for in vitro flowering and 

fruiting in Micrococca mercurialis (L.) Benth. International Journal of Natural 

and Applied Science 2013; 2(1): 18-22, 2013. 

 14. Kumar S, Kanwar J. K. Plant regeneration from cell suspension in Gerbera 

gamesonii Bolus. J Fruit Ornam Plant Res 15: 157-166, 2007. 

 15. Kulkarni V. M, Varshny L. R, Bapat V. A., Rao P. S. Somatic embryogenesis and 

plant regeneration in a seeded banana (Ensete superbum (Roxb.) Cheesman). Curr 

Sci India 83: 939-941, 2002. 

 16. Lin GD and Griffin W. J. Organogenesis and a general procedure for plant 

regeneration from callus culture of a commercial Dubosia hybrid (D. leichhardtii x 

D. myoporoides). Plant cell Rep. 11: 207-210, 1992. 

 17. Liu W, Chilcott C, Reich. R. Hellmann G.M. Regeneration of Salvia sclarea via 

organogenesis. In vitro Cell Dev. Biol. Plant. 36: 201-206, 2000. 

http://www.nationaalherbarium.nl/Euphorbs/specM/Micrococca.htm
http://www.nationaalherbarium.nl/Euphorbs/specM/Micrococca.htm


  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~18~ 

 18. Smith, L.C., el Obeid A.E. and Jensen, H. H. The geography and causes of food 

insecurity in developing countries. Agric. Econ. 22, 199ï215, 2000. 

 19. Ladio, A.H.The maintenance of wild edible plant gathering in a Mapuche 

Community of Patagonia. Econ. Bot. 55, 243ï254, 2001. 

 20. Rahman M, Asaduzzaman M, Nahar N, Bari M. A. An efficient plant regeneration 

from cotyledon and midrib derived callus in eggplant (Solanum melongena L.). J. 

Bioscience 14: 31-38, 2006. 

 21. NCCLS. Performance standards antimicrobial disc susceptibility tests. Approved 

standard fifth edition. NCCLS Document M2-A5. Villanova: NCCLS; 1993. 

 22. Ngara R, Rees J, Ndimba B. K. Establishment of sorghum cell suspension culture 

system for proteomics studies. Afr J Biotechnol. 7: 744-749, 2008. 

 23. Martin K. P. Rapid propagation of Holostema adakodien Schult. A rare medicinal 

plant, through auxillary bud multiplication and indirect organogenesis. Plant Cell 

Rep. 21: 112-117, 2002. 

 24. Millam S, Mitchell S. M, Moscheni E and Lyon J. E. The establishment and 

regeneration of a range of Cuphea germplasm in vitro. Plant Cell Tiss. Orga. Cult. 

48: 143-146, 1997. 

_____ 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~19~ 

Influence of Aloe vera Extract on Corrosion Inhibition of  

Mild Steel in Well Water 
______ 

R. Epshiba, A. P. Pascal Regis, R. Betsy Clarebel,  

S. Philomina Mary  and J. K. Alphonsa 

Department of Chemistry, St. Josephôs College (Autonomous), Trichy - 620 002 
_________________________________ 

1.  Introduction  

Plant extracts are viewed as an incredibly rich source of naturally synthesized 

chemical compounds that can be extracted by simple procedures with low cost 

and are biodegradable in the environment.Plant extracts have become important 

as environmentally acceptable, readily available and renewable source for wide 

range of inhibitors.
[1]

 In general, the plant extracts are inhibitors with high 

inhibition efficiency and of non toxicant. Natural products are nontoxic, bio-

degradable and readily available. They have been used widely as inhibitors. 

Several plant extracts
[2-6]

 and eco-friendly inhibitors
[7,8]

 attracted the researchers. 

Natural products such as caffeine
[9,10]

 have been used as inhibitors. Corrosion 

inhibition of steel by plant extracts in acidic media has been reported
[11,12]

.  

Corrosion inhibition by beet root extract has been studied
[13]

. Aqueous extracts 

of Onion
[14]

 and Androgaphis panizulata
[15]

 have been used as corrosion 

inhibitors. Opuntia extract
[16]

 was investigated for the corrosion of Aluminium 

in acid medium and vanillin
[17]

 for the corrosion of mild steel in acid media. 

Extracts of tobacco from twigs, stems, and leaves can protect steel and 

aluminium in saline solutions and strong pickling acids
[18,19]

. Extract of Hibiscus 

sabdariffa can be used as corrosion inhibitor for mild steel in 2M HCl and 1M 

H2SO4 solution
[20]

. Anthony et al. have studied the effect of caffeine against 

chloride corrosion of carbon steel.
[21]

 Bo yong et al. Investigated the corrosion 

inhibition of mild steel in acidic media by garlic
[22, 23]

, Eddy et al.
[24]

 was studied 

the corrosion inhibition of ethanol extract of Aloe vera on mild steel in acid 

media. Sribharathy et al. investigated the corrosion of mild steel in sea water by 

Aloe vera extract
[25]

. Through these studies, it is agreed that the inhibition 

performance of plant extract is normally ascribed to the presence of their 

composition of complex organic species such as tannins, alkaloids and nitrogen 

bases, carbohydrates, amino acids and proteins as well as hydrolysis products. 

These organic compounds contain polar functions with N, S, O atoms as well as 

conjugated double bonds or aromatic rings in their molecular structures, which 

are the major adsorption centres. 

Aloes have abundant organic components in which N, S, O atoms are the main 

constituent atoms. The present work investigated the inhibition efficiency of an 

aqueous extract of plant material, Aloe vera (L) Burm f. (Liliaceae) extract, in 

controlling corrosion of carbon steel immersed in well water in the absence and 

presence of inhibitor, using weight loss method, analyzed the protective film by 
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Fourier transform infrared (FTIR) spectroscopy and proposed a suitable 

mechanism of corrosion inhibition, based on the results of the above studies.  

2.   Experimental 

2.1 Preparation of plant extract and specimens 

An aqueous extract was prepared by grinding 10 g of fresh extract of aleo vera 

gel, filtering and making up to 100 ml using double distilled water. Carbon steel 

specimens (0.0267% S, 0.06% P, 0.4% Mn, 0.1% C and the rest iron) of 

dimensions 1.0 cm  4.0 cm  0.2 cm were polished to a mirror finish and 

degreased with trichloroethylene. 

2.2 Weight loss method 

Carbon steel specimens were immersed in 100 ml of the well water, containing 

various concentrations of the inhibitor in the absence and presence of Zn
2+

 for 3 

days. The weights of the specimens before and after immersion were 

determined using a Digital Balance Model AY 62 SHIMADZU. The corrosion 

products were cleaned with Clarkeôs solution. It can be prepared by dissolving 

20 g of Sb2O3 and 50 g of SnCl2 in one litre of conc. HCl of specific gravity 

(1.9)
[26]

. The corrosion IE was then calculated using the equation.  

IE = 100 [1-(W2/W1)] % 

where W1 is the corrosion rate in the absence of inhibitor and W2 is the 

corrosion rate in the presence of inhibitor. Corrosion rate was calculated using 

the formula:  

Millimetre per year = 87.6 W / DAT 

W = Weight loss in milligrams  

D  =  Density of specimen g/cm
3
 = 7.87 gm/cm

3
  

A  =  Area of specimen = 10 cm
2
 and  

T  =  Exposure in hours = 72 hr  

2.3 Synergism Parameter 

The synergism parameter can be calculated by using the equation indicates the 

synergistic effect existing between the inhibitors
[27-29]

. SI value is found to be 

greater than one suggesting that the synergistic effect between the inhibitors is 

SI=1-I1+2 /1-Iô1+2. where I1 = inhibition efficiency of substance 1, I2 = inhibition 

efficiency of substance 2,Iô1+2 = combined inhibition efficiency of substance 1 

and 2. If  synergistic effect exists between the inhibitors, S1 value will  be greater 

than one.  

2.4 Analysis of Variance (F-Test) 

An F-test was carried out to investigate whether the synergistic effect existing 

between inhibitor systems is statistically significant
[30]

. If  F-value is greater than 

5.32 for 1, 8 degrees of freedom, the synergistic effect proves to be statistically 

significant. If  it is less than 5.32 for 1, 8 degrees of freedom, it was statistically 

insignificant at a 0.05 level of significance. 
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2.5 Determination of the biocidal efficiency 

The biocidal efficiency of the system was determined using Zobell medium and 

calculating the numbers of colony forming units per ml using a bacterial colony 

counter. The biocidal efficiency of sodium dodecyl sulphate (SDS) and SM-

Zn
2+ 

- Aloe vera system was determined. Various concentrations of SDS such as 

50 ppm, 100 ppm, 150 ppm, 200 ppm and 250 ppm were added to the 

formulation consisting of the inhibitor system. Polished and degreased mild 

steel specimens in triplicate were immersed in these environments for a period 

of 3 days.  

After 3 days, 1 ml each of test solutions from environments was pipetted out 

into sterile petri dishes each containing about 20 ml of the sterilized Zobell 

medium. The petri dishes were then kept in a sterilized environment inside the 

laminar flow system fabricated for 48 hours. The total viable hydrotropic 

bacterial colonies were counted using a bacterial colony counter. The corrosion 

inhibition efficiencies of the formulation consisting of the inhibitor in the 

presence of various concentrations of SDS were also determined. 

2.6 Surface Examination Study 

The carbon steel specimens were immersed in various test solutions for a period 

of one day, taken out and dried. The nature of the film formed on the surface of 

the metal specimen was analyzed by FTIR spectroscopic study.  

These spectra were recorded in a Perkin-Elmer-1600 spectrophotometer using 

KBr pellet. The FTIR spectrum of the protective film was recorded by carefully 

removing the film, mixing it with KBr.  

3.  Result and Discussion 

3.1 Analysis of Result of the weight loss method 

The physicochemical parameters of well water are given in Table 1. 

In order to examine the role of Aloe vera in the ternary inhibitor formulation, 

experiments were conducted with Aloe vera alone, with SM and with SM-Zn
2+

 

in a wide concentration range. The inhibition efficiency (IE) of Aloe vera in 

controlling corrosion of carbon steel immersed in well water for a period of 

three days in the absence and the presence of Zn
2+

 and SM is given in Table 2.  

It can be seen from the data that Aloe vera alone shows some IE. The inhibition 

efficiency of Aloe vera and Zn
2+

 are shown in Table 3.  

The Zn
2+

 ion acts as one synergist and Aloe vera acts as the other. When Aloe 

vera is combined with Zn
2+

 ions it is found that the IE increase with 

concentration of Aloe vera. For example, 10 ml of Aloe vera extract has only 

32% IE and 25ppm of Zn
2+ 

has only 5% IE their combination shows 51% IE. 

This suggests a synergistic effect between the binary inhibitor formulation of 

Aloe vera and Zn
2+

 ion. 
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Table 1. Physico-Chemical Parameters of Well Water 

Parameter Value 

Appearance Clear 

Turbidity NT units 1.4 

Ph 7.73 

Conductivity 5820 µmhos/cm 

Chloride 1450 ppm 

Sulphate 73 ppm 

TDS 4034 ppm 

Total hardness 880 ppm 

 Total Alkalinity 548 ppm 

 Calcium 304 ppm 

 Magnesium 29 ppm 

 Sodium 820 ppm 

 Potassium 40 ppm 

 Iron 0.30 ppm 

 Nitrate 2 ppm 

 Fluoride 0.64 ppm 

 Phosphate 0.08 ppm 

Table 2. Corrosion Rate (CR) and IE of Carbon Steel in Well  Water, in the 

Absence and the Presence of Inh ibitors and IE Obtained by  

Weight-Loss Method Immersion period: 3 days 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 0 0 - 0.1174 

2 0 0 15 0.0995 

4 0 0 19 0.0950 

6 0 0 23 0.0903 

8 0 0 28 0.0845 

10 0 0 32 0.0798 

Table 3. Corrosion Rate (CR) and IE of Carbon Steel in Well  Water, in the 

Absence and the Presence of Inh ibitors and IE Obtained  

by Weight-Loss Method (Immersion period: 3 days) 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 0 25 5 0.1115 

2 0 25 23 0.0903 

4 0 25 29 0.0833 

6 0 25 33 0.0786 

8 0 25 42 0.0680 

10 0 25 51 0.0575 
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The synergistic effect in the SM- Zn
2+

- Aloe vera system is evident from the 

data in Table 4. The Zn
2+

 ion acts as one synergist and Aloe vera acts as the 

other. From the data in Table 4, it is seen that at relatively higher concentrations 

of SM, Zn
2+

 and Aloe vera, 87% IE was obtained. However, such efficiency is 

not obtained with combinations of SM and Aloe vera, even at relatively high 

concentrations. Thus, it may be concluded that Zn
2+

 is the primary synergist and 

Aloe vera is the secondary synergist and both play a significant synergistic role 

in inhibiting corrosion. Hence, the highest IE is obtained at such low 

concentrations of each of the components in the ternary inhibition formulation. 

Table 4. Corrosion Rate (CR) and IE of Carbon Steel in Well  Water, in the 

Absence and the Presence of Inh ibitors and IE Obtained by Weight-Loss 

Method (Immersion period: 3 days) 

Aloe vera  

ml 

SM  

ppm 

Zn
2+  

ppm 

IE  

% 

CR  

mmy
-1 

0 100 25 23 0.0903 

2 100 25 61 0.0457 

4 100 25 65 0.0410 

6 100 25 73 0.0316 

8 100 25 83 0.0199 

10 100 25 87 0.0152 

 

3.1.1  Influence of immersion period on the SM-Zn
2+

-Aloe vera system 

The influence of immersion period on IE of SM (100 ppm)-Zn
2+

 (25 ppm)-Aloe 

vera (10 ml) is given in Table 5. It is found that as the immersion period 

increases, the inhibition efficiency decreases
[31]

. This is due to the fact as the 

immersion period increases the protective film is ruptured by the continuous 

attack of the Cl
-
, present in the solution. The iron complexes of SM and Aloe 

vera film formed on metal surface is converted into iron chloride which goes 

into solution and hence, the IE decreases as the immersion period increases. 

Table 5. Influence of immersion period on the IE of SM (100ppm)-Zn
2+

     

(25 ppm) -Aloe vera (10ml) system. Inhibitor  system: SM-Zn
2+

-Aloe vera 

System 
Immersion Period (Days) 

1 3 5 7 

Well water (WW) CR (mmy
-1
) 0.0432 0.1174 0.1484 0.1607 

WW + SM (50 ppm)  

Zn
2+   

(10 ppm)  

Aloe vera (10 ml) CR (mmy
-1
) 

0.0058 0.0152 0.0281 0.0387 

IE (%) 95 87 76 67 
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3.1.2   Synergism parameter 

The values of synergism parameters are shown in Table 6. The values of SI are 

greater than one, suggesting a synergistic effect. SI approaches 1 when no 

interaction exists between the inhibitor compounds. When SI >1, this points to 

the synergistic effect. In the case of SI<1, the negative interaction of inhibitors 

prevails (i.e., corrosion rate increases). 

Table 6. Synergism Parameter of Carbon Steel Immersed in Well Water in 

the Presence and Absence of Inhibitor  

Aloe vera 

(I 1) IE (%)  

SM+Zn
2+

 

(I 2) IE (%)  

SM-Zn
2+

-Aloe 

vera (Iô1+2) IE 

(%)  

SI 

15 23 61 1.67 

19 23 65 2.80 

24 23 73 3.60 

28 23 83 5.68 

32 23 87 7.38 

 

3.1.3  Analysis of variance (ANOVA)   

F-test is used if  the synergistic effect exists between inhibitors and is 

statistically significant
[32]

. The results are given in Table 7 and 8. Influence of 

various concentrations of Aloe vera (2, 4, 6, 8 and 10 ml) on the inhibition 

efficiencies of SM (100ppm) -Zn
2+

 (25 ppm) is tested in Table 7. The calculated 

F-value is 12.94. It is statistically significant, since it is greater than the critical 

F-value (5.32) for 1, 8 degrees of freedom of 0.05 level of significance. Hence, 

it is concluded that the inhibition efficiencies of the SM-Zn
2+

-Aloe vera system 

is statistically significant.  

Table7. Distribution  of F Value between the Inhibition  Efficiencies of SM-

Zn
2+

 and Aloe vera Systems 

Source of 

variance 

Sum of 

squares 

Degrees 

of 

freedom 

Mean 

square 
F 

Level of 

siginificance of 

F 

Between 4984.41 1 4984.4 
12.94 P > 0.05 

Within 3080 8 385 

Inhibition efficiencies of SM (10ml) - Zn
2+

 (25ppm) system on the various 

concentrations of SM (100 ppm)-Zn
2+

 (25 ppm) - Aloe vera (250 ppm) systems 

are tested in Table 8. The calculated F-value is 10.65. It is statistically 

significant, since it is greater than the critical F-value (5.32) for 1, 8 degrees of 



  

___________________________________________ 

ReTeLL (December 2015), Vol. 15 

~25~ 

freedom at 0.05 level of significance. Hence, it is concluded that the inhibition 

efficiencies of SM- Zn
2+

 system and SM- Zn
2+

 and Aloe vera system is 

statistically significant. 

Table 8. Distribution  of F Value between the Inhibition  Efficiencies of SM-

Zn
2+

 and SM-Zn
2+

- Aloe vera Systems 

Source of 

variance 

Sum of 

squares 

Degrees 

of 

freedom 

Mean 

square 
F 

Level of 

siginificance of 

F 

Between 3630.48 1 3630.48 
10.65 P > 0.05 

Within 2726.5 8 340.75 

 

3.1.4 Effect of sodium dodecyl sulphate (SDS) on the inhibition  efficiency 

of SM-Zn
2+

 - Aloe vera 

The biocidal efficiency of SM-Zn
2+

 in the absence of SDS was found to be 23 

percent. The number of colony forming units/ml was 6 x 10
3
 this is 

objectionable. When 150ppm of SDS was added, nil CFµ/ml is obtained. The 

biocidal efficiency is 100%. Hence the optimum concentration of SDS is 

150ppm. Thus it is seen in Table 9, that the formulation consisting of 100ppm 

of SM, 25ppm of Zn
2+ 

and 10ml of Aloe vera extract and 150 ppm of SDS has 

97% of corrosion inhibition efficiency and 100% of biocidal efficiency. 

Table 9. Corrosion Rates of Carbon Steel in Well Water in the Presence and 

Absence of Inhibitors  and the Corrosion Inhibition  Efficiencies, Biocidal 

Efficiencies of Various Environments Obtained by  

the Weight-Loss Method 

SM 

ppm 
Zn

2+
 

ppm 

AV 

ml 

SDS 

ppm 

CR 

mmy
-1
 

IE  

% 

Colony forming 

units/ml 

Biocidal Eff iciency 

(%)  

0 0 0 0 0.1174 - 8 10
3
 - 

100 25 0 0 0.0903 23 6 10
3
 25 

100 25 10 0 0.0152 87 5 10
3
 38 

100 25 10 50 0.0140 88 3 10
3
 63 

100 25 10 100 0.0117 90 2 10
3
 75 

100 25 10 150 0.0035 97 Nil  100 

100 25 10 200 0.0082 93 Nil  100 

100 25 10 250 0.0117 90 Nil  100 

3.2. FTIR  spectra 

FTIR spectra have been used to analyze the protective film formed on the metal 

surface
[33,34]

. FTIR spectrum of pure sodium molybdate is given in Figure 2a. 

The Mo-O stretching frequency appears at 824 cm
-1
. The active principle in an 
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aqueous extract of Aloe vera is shown in Figure 1. It contains phenolic-OH 

group and carboxyl (C=O) group. 

 

 

 

 

Fig 1. Aloe vera 

A few drops of an aqueous extract of Aloe vera was dried on a glass plate. A 

solid mass was obtained. Its spectrum is shown in Figure 2b. The hydroxyl (-

OH) group appears at 3312 cm
ï1

 and carboxyl group (C=O) appears at 1626 cm
ï

1
. 

 

 

 

 

 

 

 

 

Fig. 2. FTIR Spectrum (a) Pure sodium molybdate (b) Pure Aloe vera (c) Film formed  

on metal surface after the immersion in well water containing  

100 ppm SM - 25 ppm of Zn2+ and 10 ml Aloe vera 

 

The FTIR spectrum of the protective film formed on the metal surface after 

immersion in the solution containing 10 ml of Aloe vera, 100 ppm of SM and 

25 ppm of Zn
2+

 is shown in the Figure 2c. The MoO
4-
 stretching frequency of 

SM shifted from 824cm
-1
 to 853 cm

-1
. This suggests that MoO

4-
 of SM is 

coordinated with Fe
2+

 on the anodic sites of the metal surface, also resulting in 

the formation of Fe
2+

- MoO
4-
 complex. 

The phenolic -OH stretch shifted from 3312 cm
ï1

 to 3385 cm
ï1

. The C=O 

stretching shifted from 1626 cm
ï1

 to 1613 cm
ï1

. These shifts confirm the 

formation of Fe
2+

-Aloe vera complex on the anodic sites of the metal surface
[35, 

36]
. The Zn-O stretching frequency appears at 569 cm

-1
 and the stretching 

frequency due to -OH appears at 3385 cm
-1
. Therefore, it is concluded that Zn 

(OH)2 is formed on cathodic sites of the metal surface
[37]

.  
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4.  Mechanism 

In order to explain the experimental results, the following mechanism of 

corrosion inhibition is proposed. The mechanistic aspect of the inhibition of 

carbon steel in well water by SM-Zn
2+

 and Aloe vera can be explained in terms 

of complexation and adsorption. 

 Before immersion of carbon steel in well water environment, SM, Zn
2+

 and 

Aloe vera- Zn
2+

 form complexes, viz., Zn
2+

-SM, Zn
2+

-Aloe vera, and Zn
2+

-

SM-Aloe vera. These complexes are in equilibrium in the solution with free 

Zn
2+

, SM, and Aloe vera ions. 

 During the dissolution of iron, the pH increases at the metal/electrolyte 

interface due to oxygen reduction. Thus, Zn(OH)2 precipitate may take place 

at cathodic sites
[38,39]

, thus decreasing the rate of further oxygen reduction. 

 Addition of Aloe vera reduces metal dissolution; this may be due to 

adsorption and complex formation at the surface with the combined 

application of Zn
2+

 and Aloe vera. The corresponding anodic and cathodic 

reactions of the metal can be generalized as follows. Zn
2+

 inhibits the local 

cathodic region and the local anodic region was inhibited by Aloe vera.  

 The Zn-AVcomplex diffuses from the bulk solution to the surface of the 

metal and is converted into a Fe-AV complex
[40]

. The released Zn
2+

 causes 

Zn(OH)2 precipitation at the local cathodic sites. Thus, the protective film 

consists of an Fe-AV complex and Zn(OH)2. 

 The film formed on the metal surface of the carbon steel consists of 

oxides/hydroxides of iron and zinc. It is also likely to comprise complexes of 

Fe
2+

/Fe
3+

 and Zn
2+

 with SM as well as with Aloe vera. The FTIR spectra of 

the surface film suggests the formation of these complexes and the presence 

of Zn(OH)2 in the surface. 

5.  Conclusion 

A formulation consisting of Zn
2+

, SM, and Aloe vera can be used as a potent 

inhibitor to prevent the corrosion of carbon steel in well water. Aloe vera plays 

an excellent synergistic role in the SM- Zn
2+

-Aloe vera system. The ternary 

system SM (100 ppm)- Zn
2+

 (25 ppm)-Aloe vera (10ml) is effective and has 

87% IE. Significant synergism was attained by the combined application of 

SM-Zn
2+

-Aloe vera. The concentrations of both SM and Zn
2+

 are reduced, and 

Aloe vera, which is environmentally friendly, is required only at low 

concentrations.  

Thus, this new inhibitor formulation is more environment-friendly. Both SM 

and Aloe vera form stable complexes with metal ions in the metal surface. The 

protective film consists of Zn (OH) 2 and complexes of Fe2+/Fe3+ and Zn
2+

 

with SM as well as with Aloe vera. 
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1.  Introduction  

Interest in coordination chemistry is increasing continuously with the 

preparation of organic ligands containing a variety of donor groups
[1,2] 

and it is 

multiplied many fold when the ligand have biological importance
[3,4]

. A large 

number of metal ion complexes of anthranilic acid and its derivatives of N-

phenyl anthranilic acid have been reported in the literature
 [5-8]

. Some metal ion 

complexes of N-phenyl anthranilic acid have stimulated extensive research in 

biology, organic chemistry and medicine due to their antibiotic, antifungal and 

anti-inflammatory pharmacological properties
[9]

. Transition metals have varying 

utility  and are important due to their role in biological and chemical system in 

various ways. So that the transition metal complexes of N-phenyl anthranilic 

acid and it derivatives have been of considerable interest. Furthermore the 

coordination behaviour of the ligand also noted by the use of Infrared 

spectroscopic method.  

Generally carbonyl group in N-phenyl anthranilic acid is a potential donor due 

to the large dipole moment (5.8 D) and strong basic character. In this 

investigation, an attempt is made to study the coordination behaviour of N-

phenyl anthranilic acid. An extensive survey had been carried out in chemical 

literature to investigate the work done so far on the metal complexes of 

anthranilic acid but not much work has been done on the synthesis and 

characterization of derivatives of N-phenyl anthranilic acid as a ligand with 

transition metal ions. The most prominent metal ions which are biologically 

important in the 3d-series namely, Co(II), Ni(II)  and Cu(II) were chosen for the 

present study
[10]

.  

Sveta Zhiroslanovna Ozkan et al. reported the Synthesis and analgesic activity 

of 2-Phenoxybenzoic acid and N-Phenyl anthranilic acid Hydrazides, Oxidative 

Polymerization of N-Phenyl anthranilic Acid in the Heterophase System
[11]

.  

Elizabeth Yohannes et al. reported the Silver (I) complexes of anthranilic acid, 

N-phenyl anthranilic acid, 1-Nitroso-2-Naphthol and 2-Nitroso-1-Naphthol
[12]

. 

Bharat Parashar et al. reported the synthesis of some novel N-arylhydrazone 

derivatives of N-phenyl anthranilic acid and also he reported the Microwave 

synthesis and antimicrobial activity of some N-aryl hydrazones
[13]

. 
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From the literature it is found only a few of the N-phenyl antranilic acid metal 

complexes had been prepared, especially that of Silver, copper and Zinc and 

characterised by physicochemical methods. The present research reports the 

preparations and characterisation of some biologically active metal complexes 

of Co(II), Ni(II)  and Cu(II) with N-phenyl anthranilic acid in non-aqueous 

medium which were characterised by physico-chemical methods and suitable 

structures were assigned on the basis of spectral measurements. 

2.  Experimental Techniques 

2.1  Materials and Methods 

All  the chemicals used were of Analar grade. N-phenyl anthranilic acid were 

obtained from sigma Aldrich. Co (II),  Ni (II)  and Cu (II)  were purchased from 

Merck. Solvents were purified and distilled before use.  

2.2  Preparation of metal complexes of N-phenyl anthranilic  acid 

The ligand N-phenyl anthranilic acid (2 mmol) dissolved in ethanol, Co (II)/  Ni 

(II)  / Cu (II)  chloride (1 mmol) dissolved in ethanol was added drop wise. The 

above mixture was refluxed for 6 h. The complexes obtained were filtered, 

washed with ethanol and dried. (Yield: 65-70%).  

2.3  Physical measurements 

Melting points were determined by open capillary method and are uncorrected. 

Conductivity measurements were made on freshly prepared 10
-3
 M solutions in 

DMSO at room temperature. The room temperature magnetic moment measure-

ments were carried out using Guoy method. The IR spectra were recorded on 

Perkin-Elmer RX I in the range 4000-400 cm
-1
 using KBr disc method. The 

electronic spectra were recorded on Perkin Elmer Lambda-35 UV/Visible 

spectrometer in the range 190-1100 nm. 

2.4  Antimicrobial  activity 

The ligand and its complexes were tested against the bacterial species: Shigella 

sonnei, Klebsiella pneumoniae, Proteus vulgaris, Salmonella typhi, Proteus 

mirabilis and the fungal species curvularia lunata, Aspergillus niger, Atternaria 

solani, Bipolaris sps, Aspergillus fumigates. These studies were carried out 

using Kirby Bayer Disc diffusion method (Bayer et al., 1966). Streptomycin 

and Nystatin were used as the standard for antibacterial and antifungal agents. 

The test organisms were grown on Nutrient Agar medium in petri plates for 

bacterial species and PDA broth medium for fungal species. The compound was 

dissolved in DMSO solution and soaked in filter paper disc of 5mm diameter 

and 1mm thickness. The discs were placed on the previously seeded plates and 

incubated at 37
o
C and the diameter of inhibition zone around each disc was 

measured after 24 h for bacterial species and 48 h for fungal species. 
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3.  Results and Discussion 

The analytical data and physical properties of the ligand and its complexes are 

listed in (Table-1). The ligand N-phenyl anthranilic acid is soluble in acetone, 

ethanol, chloroform, DMF and DMSO and insoluble in ether and acetonitrile. 

Table-1: Electrical conductance, Magnetic moments and Electronic 

Spectral Data of complexes 

 

Complex 

ȿc 

(ɋ
-1
cm

2
mol

-1
) 

in DMSO 

ɛeff 

(BM) 

Electronic spectra 
Stereo 

Chemistry Energy max. 

cm
-1 Assignments 

[CoL2Cl2] 22 4.86 19,377 
4
T1g(F)Ÿ

4
T1g(P) Octahedral 

[NiL 2Cl2] 18 3.10 15,337 

27,932 

3
A2g Ÿ 

3
T1g (F) 

3
A2g Ÿ 

3
T1g (P) 

Octahedral 

[CuL2Cl2] 21 1.91 15,221 
2
Eg Ÿ 2T2g Distorted 

Octahedral 

The solubility of the metal complexes was examined in common organic 

solvents. The complexes were found to be insoluble in ethanol, diethyl ether 

and acetone
[14]

. However, the complexes were found to be soluble in DMSO. 

The analytical data (Table- 1) indicates that the metal to ligand ratio is 1:2 for 

all the complexes. The molar conductance of all the complexes was measured in 

DMSO using 10
-3
 M solutions at room temperature. The low molar conductivity 

values of the metal complexes suggest the non-electrolyte nature. The magnetic 

moments, ɛ eff of the complexes are given in (Table-1). The magnetic moments 

of Co (II), Ni (II)  and Cu (II)  suggest that octahedral geometry. 

3.1 Infrared  spectra of the complexes 
[15-17] 

IR spectrum of the complexes is very useful in determining the coordinating 

groups of the ligand. The shifts in the bands indicate the mode of linkage in the 

complexes. The IR spectral data of the ligand and its complexes were given in 

(Table-2).  

Table-2: Infrared  spectral data of ligand and its metal complexes (cm
-1
) 

Compounds ɜN-H ɜC=O ɜOH ɜM-O ɜM-N 

L 3311 1682 1409 - - 

CoL2Cl2 3334 1658 - 535 491 

NiL 2Cl2 3335 1659 - 534 491 

CuL2Cl2 3334 1660 - 534 492 

 

The band at 3311 cm
-1 

is assigned to the NH- stretching of the ligand and 3191 

cm
-1 

assigned to the OH- stretching of COOH group. In the IR spectra of metal 
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complexes NH- stretching is shifted to 3335 cm
-1 

and the decrease in the 

stretching frequency is due to hydrogen coordination. The NH stretch found at 

3300 cm
-1
 should decrease in coordination. However it depends upon the 

stretching of hydrogen bonding in the ligand and the M-N bond. Since the M-N 

bond is weaker than the hydrogen bonding we found increase NH stretching for 

nitrogen coordination. The spectrum of N-phenyl anthranilic acid shows a band 

at 1682 cm
-1
 which is the C=O stretch of the acid group is shifted to 1658 cm

-1
 

in the complexes. In the IR Spectra of all the metal complexes, the carbonyl 

frequency of the acid group is shifted to lower frequency of about 20 cm
-1
. 

Absence of asymmetric and symmetric stretch of carboxyl ate ion in the spectra 

of the complexes suggest that the acid group is not ionised and the C=O of 

oxygen is coordinated. Presence of anion in the complex and shift of CO 

stretching to lower level confirm the coordination furthermore. The band at 

1156 cm
-1
 (due to C-N stretching of aromatic amine in the spectrum of the 

ligand) is slightly shifted to 1159 cm
-1 

in the spectrum of the complex. These 

further suggests that nitrogen of (-NH) group is involved in coordination. The 

appearance of new bands at 535 cm
-1
 and 492 cm

-1
 in the spectrum of the 

complexes are assigned to M-O and M-N stretchingôs respectively. 

Accordingly, one can deduce that the ligand binds the metal ion as a bidentate 

fashion through N of -NH group and neutral C=O of COOH group.  

3.2  Electronic Spectra and Bonding
[18] 

The electronic spectra of cobalt (II)  complex consist of three spin allowed 

transitions although it will  not always be possible to observe all the three 

transitions. In the electronic spectra of high spin octahedral complexes of co(II), 

one should expect three bands corresponding to the transitions, 
4
T1g(F) Ÿ 

4
T2g(F); 

4
T1g(F) Ÿ 

4
A2g; 

4
T1g(F) Ÿ 

4
T1g(P).  

The electronic spectra of Co(II) chloride complex shows the characteristic band 

of octahedral geometry having a band at19,377 cm
-1
 due to 

4
T1g(F) Ÿ 

4
T1g(P) 

transition. 

In the electronic spectra of octahedral Ni(II)  complexes one should expect three 

bands corresponding to 
3
A2g Ÿ 

3
T2g(F) ; 

3
A2g Ÿ 

3
T1g (F) ; 

3
A2g Ÿ 

3
T1g(P) 

transitions at 10, 000 cm
-1
, 14,000-18,000 cm

-1
, and 25,000-30,000 cm

-1 

respectively. 

The electronic spectra of Ni(II)  chloride complex shows the characteristic bands 

of octahedral geometry having a band at 15,337 cm
-1
 and 27,932 cm

-1
 due to 

3
A2g Ÿ 

3
T1g (F) and 

3
A2g Ÿ 

3
T1g (P) transitions respectively. 

In the electronic spectra of Cu (II)  complex one should expect three transitions 
2
B1g Ÿ 

2
A1g ; 

2
B1g Ÿ 

2
B2g ; 

2
B1g Ÿ 

2
Eg for tetrahedral copper(II) complexes. The 

Cu (II)  chloride complex displays a band at 15,221 cm
-1
 due to 

2
Eg Ÿ 2T2g 

transition suggesting distorted octahedral geometry. 
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Where M = Co, Ni and Cu 

 

Figure-1: Proposed structure of N-Phenyl Anthranilic  acid  

metal complexes of Co (II),  Ni (II)  and Cu (II)  

3.3  Antimicrobial  activity
[19,20]

  

The in vitro antifungal and antibacterial investigation results are given in 

(Tables 3 and 4) respectively. DMSO is used as negative control and 

streptomycin is used as positive control for antibacterial and Nystatin for 

antifungal activities. These observations show that the majority of the metal 

complexes are more active than the free ligand. Among the above species all the 

metal complexes show better antifungal activity against Curvularia lunata and 

antibacterial activity against Shigella sonnei. The antifungal activity of 

Curvularia lunata against by the ligand and its metal complexes shown in 

Figure 2 and Antibacterial activity of Shigella sonnei against by the ligand and 

its metal complexes shown in Figure 3. The results are tabulated. The In vitro 

fungal activity results (Table-3) revealed that all the metal complexes are more 

active than the ligand. The Co (II)  complex was found to be highly active 

towards Curvularia lunata. Similarly the In vitro antibacterial activity of 

Shigella sonnei the ligand and its metal complexes were given in (Table-4). In 

this case Cu (II)  complex was found to be more active than the other metal 

complex. Figure 2 shows the Antifungal activity of Curvularia lunata against 

by the ligand and its metal complexes and Figure 3 Shows the Antibacterial 

activity of Shigella sonnei against by the ligand and its metal complexes 
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