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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 articlesrea hosted in the College website
(www.sjctni.edy for easy and open access.

Open accesss portrayed these days as an inevitable model for research
publishing as against the currentbscriptionbasedsystem. Agreemenhithe
academia on the best route forward remains distanippewnl accessay not be

the last word on new modes of access to published reQptn accessvill
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 cordts 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

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 | was goittgough the manuscripts |
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, | matto 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.

| also take this opportunity to thank Dr G. Melchias, Deafchool 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. | thank him for his hard labour.

With all good wishes to thecholars and authars

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® and V. Vairammal®
'Department oBiochemistry St . Josepho6s Ciouthirapppé ( Aut onomous) ,
“Senior Process Executive, Dept of Medical Coding, AGS HealthcaterSy, Chennai

Introduction

Lipids areoneof the major constituent®f food andprovidethe major sourceof
energy. This group of substancesncludes, triglycerides (TG), diglycerides,
monoglycerides,free fatty acids, phospholipids, and cholesterol, but the
triglyeridesare the major componenof mostfood. This representsinety five
to ninety nine percentageof the total lipids presentin the body. The most
importantprecursorof derivedlipids is the cholesterol the bestknown sterol,
and it is a precursorof a large numberof steroid hormonesCholesterolis
presentmainly in blood in the lipoprotein fractionsas low densitylipoprotein
(LDL) andhigh densitylipoprotein(HDL) (Wierzbickietal., 2005.

Hyperlipidemiais anexcesof fatty substancesalledlipids, largely cholesterol
and triglycerides,in the blood. It is also called hyperlipoproteinemidecause
thesefatty substancetravel in the blood, attachedo proteins.This is the only
way thatthesefatty substancesanremairdissolvedwhile in circulation.

It is a highly predictiverisk factor for atherosclerosis;oronaryartery disease
and cerebral vascular disease.Atherosclerosisof arteriesis a generalized
diseaseof the arterial networkknown asa progressiveandsilent killer disease
characterizedy the formationof large and or mediumsizedcoronaryarteries
and which reducesblood flow to the myocardium called coronary artery

diseases.Hyperlipidema and hypercholesterolemiare not only secondary
metabolicdysregulationassociatedvith diabetesbut also representincreased
risk factorsfor developmenbf diabetesSeveralfactors,suchas,life style, as

dietrich in cholesterolageandhypertensionhavebeenreportedto causeheart

failure (Schaefeetal.,1995).

High levels of choleserol, particularly low densitylipoprotein cholesterolare
mainly responsiblefor hypercholesterolemigRecently it has been found that
hypercholersterolemis: alsoassociatedvith enhancedxidative stressrelated
to increasd lipid peroxidation.Increasedyeneratiorof low densitylipoprotein
is amajorfactorin the vasculardamageassociatedvith high cholesterolevels.
Hencethe inhibition of hypercholesterolemiss consideredo be animportant
therapeutic approach and efforts have been made to identify the
antihyperlipidemic effectef variousmedicinalplants(Hu etal., 2006)

Medicationsmostcommonlyusedto treathigh LDL levelsare stains, suchas
atorvastatiror simvastatin Thesemedicationsvork by reducingthe production
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of cholesterolvithin thebody. Although safeandeffective,statinscausemuscle
damagetypically whenusedin combinationwith othermedications.

As a result, pytotheraphyhastakenup newdimensionsn its approachtowars
the bettermen{(progresspf mankindin the areaof mediciral plantswhich area
rich sourceof vitamins, mineralsspecializedsubstancethatare of greatvalue.
This study aims to analyzethe effects of ethanolc and gueousextracs of
Premna serratifoliagn hyperlipidemienalealbinorats.

Materials and Methods
Collection of plant material

Plants were collected from Kolli hills, Wmmakaldistrict in the month of
January2012 .The plantwas identified and authenticatedoy the taxonomist
JohnBritto, Director, Rapinat Herbariundt . J os e p hldchy. Co |l | eg e,

Preparation of Plant Extract

Leavesof Premna serratifoliavere shadedriedfor a periodof three weeks and
then the dried leaveswere powderel and usedfor extraction.50 go f dried
powder of Premna serratifolialeaveswere takenin a Soxhlet apparatusand
soakedin 300 ml of ethanol,and water separately. The separation process was
carried out till complete extraction was achieved.

Preparation of 2% cholesteroldiet

2 g of cholesterol(extra pure, Scharlauspain) and 500 mg of Cholic acid (min
98%, sigmaaldrich) was thoroughly mixed and mashed with 97.5 g of rat pellet
diet . The mixture was made into a pellet foRRalbieaBilal etal, 2017).

Experimental animals

Male albino rats weighing 150-200 gm were used for experiment. These
animalswerereared providing rodentpellet diet andwaterin the animalhouse,
which was well ventilatedand lighted. A total of healthy 30 albino rats were
selectedand acclimatizedtathe lab conditionsfor 15 daysand thenrandomly
dividedinto five groupsof six each.

Experimental design

The Group lanimalsservedascontrolandhadfree accesgo food andwaterfor

21 days.The animak in Group Il served as experimental and weyevided

with choleserol rich diet andwaterfor 21 days. The animakin grougll were
treatedwith Simvostatin at a dose of 10 mg/kg body weight along with the
cholesterofich dietandwaterfor 21 days.Theanimakin grouplV weretreated

with ethanolicextract of Premna serratifolialeaves200 mg/kg body weight
daily, alongwith the cholesteroldiet and water for 21 daysGroup Vanimals
were treatedwith aqueousextract of Premna serratifolialeaves(200 mg/kg

body weightrally) daily alongwith the cholesterafiet andwaterfor 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 parametersstudied were

1. Estimationof serumcholestero(Z a &ebal., 1954)

2. Estimationof serumHDL cholestero{Burnsteinetal., 1970)

3. Estimationof LDL cholesterolcalculation)

4. Estimationof triglycerides(Butleretal., 1961

5. Estimationof phospholipidgFiskandSubbaow etal., 1925

Statistical Analysis

The dataobtainedfrom the biochemicalestimationsveresubjectedos t udent 6 s
t test. Test values of p <0.05 were considered as statistically significant. Data
were presented as meastandard deviation.

Resultsand Discussion

The levels of various biochemical parameters are depicted ifotlogving
table.

Serum cholesterollevel

The serum cholesterdevel has significanty increasd in cholesteroltreated
group (G-1l) when comparedwith the normal group (G-I) (p < 0.001) A
significant decreasein the levels of serum cholesterol was observedon
administrationof Simvastain (G-lll), when comparedwith the cholesterol
treatedgroup(G-Il) (Table 1).

Table 1
Serum Serum HDL | Serum LDL
Groups cholesterol (mg/di) (mg/di)

(mg/dl) 9 9
Group |
(Normal) 116.6t14 45.318.2 82.25t2.89
Group Il
(High cholesterol) 171.38 23.64t2.6 | 137.92:1.96
Group Il
(Simvostatin + High cholesterol) 112.5:15 47.33t2.7 86.111.52
Group IV
(Ethanol extract+ High cholesterol] 125+14 43.46:5 85.31+1.30
Group V
Aqueous gtract + High tiolesterol)| 114.5:12 39.924.5 81.4G:1.56
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Table 2
Serum TGL Serum
Groups (mg/di) Phospholipids
9 (mg/dl)

Group | (Normal) 66.25:2.33 51.8#1.8
Group Il 100+4.4 96.25t5.33
(High cholesterol)
Group Il 68.75:1.72 52.20:3.24
(Simvostatin + High cholesterol)
Group V- 71.25t5.9 53.123.72
(Ethanol extract+ High cholesterol )
Group V 67.5:1.83 59.792.28
Aqueous extract + High cholesterol)

The level of cholesterol in group IV animals (High cholesterol + ethanolic
extract treated) is brought back to near normal. diffierence between the
levels of cholesterol of the two groups namely group | 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 therature. In an experiment,
conducted to study the antihyperlipidemic effebe Tageteserectaxtractat

200 mg/kg (G-V) causeda significantdecreasén the serumcholesterowhen
comparedto the cholesteroltreatedgroup (Gll) (Rodda Raghuveeret al.,
2011) Theresultof the presentstudyalso coincidewith the observatiorof the
abovework.

SerumHDL level

TheserumHDL cholesterolwassignificantly decreaseth animalsbelongingto
Group Il when comparedio those ofGroupl, Ill, IV andgroupV(Table-1).
The animals ofGrouplll, IV and GroupV had significantly increasedserum
HDL cholesterollevelsthan Group Il. The concentrationof HDL cholesterol
decreasedluring hyperlipidemia.The increaseHDL cholesterolin Group lll,

IV andGroupV thanGroupll showsthatthe extractof Premna serratifolias
capableof increasingHDL cholesterollevels therebydecreasinghe levels of
badcholestero(LDL) andexhibitshypolipidemiceffect.

The ratsfed with highcholesterdliet (G-1I) showed a significant decreasen
HDL levels when comparedto the normal group (G-l). Grouplll, receiving
standarddrug Simvastatinshoweda significantincreasein HDL levels when
comparedo thecontrolgroup(G-Il).

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 levehave been recorded in the previous studies.

In an investigation to find the cholesterol lowering effect of fruits, animals were
fed with high cholesterol dietHCD). High cholesterol diet significantly
increased the level of liver FCDL-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 weeksadtment withLuffa
aegyptiacafruits the concentrations of T@DL-C and TG were significant
lower, with an increased HDC concentration in treatment group as compared
to control grougAbdul etal., 2011

SerumLDL level

The Low densityLipoproteinweresignificantlyincreasedn animalsbelonging
to Group Il when comparedto that of Group I, lll, IV, V (Tablel). The
concentratiorof LDL increasediuring the hypercholesterolemian the animals
fed with high cholesteroldiet. Decreaseén the LDL level in GrouplV (HCD+
ethanolicextractof Premna serratifolideaves)andV (HCD + aqueousextrad
of Premna serratifolideaves) could be due to thbility of the phytochemicals
present irthe extractof Premna serratifolia

Similar results have beefound in the literature.The rats induced with
cholesterol(G-11) a significant increasein LDL levels was observedwhen
comparedo thenormalgroup(G-1). Grouplll animals receivingstandardirug
showeda significant decreasen LDL levels when comparedto the control
group (G-11). Administration of Tageteserectxtract at dose of 200 mg/kg
(G-V) hasshowna significantdecreasén LDL levels(RoddaRaghuveeetal.,
2011)

In another clinical analysis, rat fed with high cholesterofor 7 daysexhibited
significantincreasein TC,TG,LDL-C and VLDL and significant decreasén
HDL-C, HDL-C, HDL-C ratio as comparedo the normal animals.Treatment
with atorvastatin10 mg kg b.wt., p.0.) showedsignificantdecreasén elevated
TC,TG,LDL-C and VLDL, with significantincreasein HDL-C (p < 0.05) as
compared to the high cholesterol diet control. Whereas treatment with
hydroalcoholicextractof Gymnemadeavesat a doseof 200 mg\ kg\b.wt.,p.o
showedsignificantdecreasén the elevatedevels of TC,TG,LDL-C andVLDL,
with significant increasein the HDL-C (p < 0.05) as comparedto the high
cholesterobiet control (Rachhetal., 2010).

Serum triglyceride (TGL) levels

The serumtriglycerideswere significantly increasedn animalsbelongingto
Group Il when comparedto that of Group I, lll, IV and V (Table2).The
difference is statistically significant at 95% confidence lgpek 0.001) The
concentrationof triglycerides increasedduring the hyperlipidemia in the
animalsfed with high cholesteroldiet. Decreasdn the triglycerideslevel in
GrouplV (HCD + ethanolicextractof Premna serratifolideaves)andV (HCD

ReTelLL (December2015), Vol. 15
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+ agueous extract ofPremna serratifolia leaves) could be due to the
antihyperlipidemiceffectof Premna serrtifolia leaves.

There is no statistically significant difference existing between the levels of
triglycerides of group lll and group IV animals (p=0.259). So, it is understood
that the efficacy of ethanolic extract Bfemna serratifoliais comparable to
that of simvastatin.

Groupll animals receiving cholesterol showed a significant increase in
triglyceridelevelswhencomparedo the normalgroup (G-l). Ratstreatedwith
standard drug (G-lll) had significantly lowered triglyceride levd when
comparedo thecholesterotreatedgroup(G-Il).

Similar observations have been documented already in the literdheeral

administration of high fat diet for 28daysto rats produceda significant
(p < 0.01) increasein serum TC, LDL-C, VLDL-C and triglycerides as
comparedo normal control rats. Thesesignificant riseswere accompaniedy

significant(p < 0.01) declineof serumHDL-C ascomparedo normal control

rats. The treatmentwith HC (200 mg/kg) and standarddrug atorvastatin
(10 mg/kg/dayp.0.) to high fat ratsresultedin significant(p < 0.01) declinein

serumTC, LDL-C, VLDL -C andtriglyceridesas comparedto hyperlipidemic
controlrats Further,atorvastatintireatedgroupsignificantlyincreasedhe serum
HDL-C level in high fat inducedrats Whereastreatmentwith HC extractdid

not modulatethe reducedserumHDL-C level (Shivalietal., 2010)

In another work of the same kind, significantdecreasén serumtriglycerides
was observedin animalstreatedwith HibiscussabdariffaLinn extractat 200
mg/kgdose(G-V) (Poojaetal., 2009)

Serum phospholipid levels

In lipid profile, the serumphospholipidsveresignificantlyincreasedn animals
belongingto Groupll whencompareto Groupl, IlI, IV andV (Table2). The
concentratiorof phospholipidsncreasediuringthe hypercholesterolemian the
animalsfed with high cholesteroldiet. Decreasean the phospholipiddevel in
GrouplV (HCD+ ethanolicextractof Premna serratifolideaves) andV (HCD
+ aqueousextractof Premna serratifolialeaves) its showsthat the extract of
Premna serratifolias capableof reducinglevel of phospholipids.

Groupll animals receiving cholesterol showed a significant increase in
phospholipidslevels when comparedto that of the normal group (G-I). Rats
treatedwith standarddrug (G-11l) hadsignificantlyloweredphospholipiddevel
whencomparedo the cholesterotreatedgroup(G-II).

The reduction in the levels of phospholipids in the animals of ghdwolild be

due to the action of the phytochemicals presents in the ethanolic extract of
Premna serratifolia The reduction in the levels of phospholipidyg treatment

with plant extracts have been documented in the literature.

ReTelLL (December2015), Vol. 15
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Lowering high cholesterollevelssignificantly reducethe risk of heartattacks,
strokes,and death.Normally hepatocytdnitiate synthesisof triglyceridesand
cholesterolduring statesof increasefree fatty acid flux to the liver (e.g., after
the fatty meal or in the situation of increasedlipolysis) but due to anti

hyperlipidemic drug, there may be inability of hepatocytesto increase
cholesterol synthesisand decreasehepatocytecholesterol concentrationby

increasdn the catabolicconversatiorof cholesteroko bile acidsin liver. High

cholesterodietincreasedserumcholesteroandLDL -C level significant. A rise

in LDL may causedepositionof cholesteroin arteriesandaortaandhenceit is

a directrisk factor for coronaryheartdiseaseA significantdecreasén serum
phospholipidsvasobservedn animalstreatedwith Terminalia chebulaextract
at 200 mg/kg dose (@) (Dipaetal., 2010)

From the above analysis, it is also obvious thaefficacy of both the extracts
in reducingtheelevatedevelsof lipid parameterss nearlythesame

Histopathology

The liver of group | shows regular pattern of arrangement of cells whereas the
liver of group Il animals fed with high cholesterol shows increased vacuolation.
The liver of simvastatin treated animals in grdlips na 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 serratifoliaespectively

Hence it is obvious from this study that thevies of Premna serratifoliais
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 &8 shows fatty
cytoplasmic vaculated cells as compared to normal control. Treatment with
agueous extract off.chebula shows less fatty cytoplasmic vacuoles as
compared to high cholesterol diet fed rats. Combinatioh ofiebulalong with

high cholesteroldiet shows focal area of cytoplasmic vacuolBgé et al.,

2010.

Conclusion

Hyperlipidemia though causes clinical manifestations, can be managed if
properly handled. The present study reveals that the extrac®remina
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 subjecssich that the results can be extrapolated to
human beings. It is also necassto find the dose of the extract required for
human use.
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Introduction

Micrococca mercurialisis 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 plargap is instilled into the nose, eyes or ears to treat
headacheylariasis of the eye or otitis, respectively (1). It has 14 species, native
to tropical Africa. Mostare herbs, but some, especially in the tropics, are also
shrubs or trees. Some are succulent and resemble cacti (Jeyacleindkan
2013).

Micrococca mercurialisvild 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 comniesit(FAO, 1988; Bananand Turiho-
Habwe, 1997; Shackletoet al, 1998; Somnasangnd MorenaBlack, 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 usesl gibthal

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 bficrococca mercurialis however
paracytic type is predominawild 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 toeholts 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 (lltis, 1988; Frisvoldnd Condon, 1998; Smith, El ObeahdJensen,
2000).

Medicinal plants are resources of new drugs. It isn@ded there are more than
250000 flower plant species. Studying medicinal plants helps to understand
plant toxicity and protect human and animals from natural poisons (13). Wild
food plants also pragte 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 plantdeding because they are a source of genes which
can be used to improve existing crop varieties (llitis, 1988; Frisaold
Condon, 1998; Smith, El Obe&hdJensen, 2000).
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Materials and Methods

The aim of this study was planned to evaluate fresh leavédiabcocca
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 inrtienth of Sefember2012

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 . Josephdés College (Autonomous), Tiruchire
plant material was deposited in the same herbarium (No: -RBB0). 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 traas of s
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 wasBédirizs
sterilized with double igtilled water to remove the traces of mercuric chloride
and an again washed with fungicide 0.2% (Bavistin) f& thinutes under
aseptic conditions. After surface sterilization, the explants were then thoroughly
washed 34 times sterilized with double dited 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 departdrdust
particles. Further surfaesterilization 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 differebh concentrations of plant growth regulators-B,4
(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0l)mghd BAP (1.0, 0.9.8,
0.7,0.6, 0.5, 0.4, 0.3, 0.2, 0.1 nhigin combinations (Table 1) and sucrose (3%)
was added in the MS medium. Before addimg &gar (8%) to set the pH was
adjusted to 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()L00
and was added with different concentias of plant growth regulatarghe
preparation of MS salt with agar solution was boiled and poured into culture
tube around 3040 ml of the medium which was dispensed intx5% mm
(Borosil, India) culture vessels before being media and apparatus are rendered
sterile by autoclavingt 15 Ibs/inch(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; &igara
al., 2008), indirect somatic embryogene@failkarni et al, 2002; Rahmaret

al.,, 2006) and other application. In the present study, MS medium was
supplemented with different concentians of 2,4D, and BAP hormones were
tested for initiation of green friable, white friable and vigorous growirggpiy
callus from leaf explants to be used as inoculation. The leaf explamis of
mercurialis were brought from our department green house harden for
inoculation of callus inductionAseptically excised leaf explants of various
sizes (35cm) were placed othe MS mediumThe MS medium supplemented
with different concentréions of plant growth regulators (2[3 0.1, 0.2, 0.3,
0.4,0.5,0.6, 0.7, 0.8, 0.9, 1.0 Mgnd (BAP 0, 0.9,0.8, 0.7,0.6, 0.5, 0.4, 0.3,

0.2, 0.1 md). After the seventh week of aculation they were well developed
green callus was appeared in the culture medium. All the callus cultures were
incubated at a suitable controlled temperature at 2% with cool white
fluorescent tubes (?B'underithe photoperiod ([1648) 2 5
hrs) daily. The growth pattern of callus induction was noggrding quantity

of callus colour, type and number of days to formation of callus was observed
and results were recorded.

€ mo |

Table 1
Effect of different concentrationsof 2,4D (mg/l) and BAP (mgl) for
induction of callus on leaf explants oiMicrococca mercurialis

Plant growth Productivity of callus in leaf explants of
regulators (mg/l) Micrococca mercurialis
No Yellow | oo ibie| orodueing.
. ) reen friable
24D BAP f(r:ﬁllﬁlg callus P callus )
(MeantSE)
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 versionCallus formation was recorded atrpentage level on each explant

after 7" weeks of cultivation. Data present the average of triplicate experiments
(meanst S.D) and significant different at< 0.05)usingt-Test.

Antimicrobial activity

The antimicrobial activity was determined by callus extractdvafrococca
mercurialisagainst 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 dabet 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 antibactersaldies. The
suspension of inoculum was perfectly suited for culture of bacterial strains. The
bacterial strains were incubated af@7and reached to the stationary phase of
growth during 184 hr. The colony forming units (CFUMlnof bacteria are
approxmately corresponding to 105 (CFUnm the inoculum suspension.

Disc diffusion method

Disc diffusion experiment was performed by the method of NCQRS3) The

plant extracts oM. Mercurialiswere tested by human pathogenic bacteria with
the commercially available antibiotics. The commercially purchased Muller
Hinton Agar (HiMedia, Mumbai) was prepared by sterile conditions and
medium was poured (30 ml/plates) on to the autocl&@ettdishe (150x 20 mm)

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

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 extractigitnl) paper

disc was placed on the agar petridishes. The plates were incubated under
anaerobic condition at 37°C for #8 After the completion of incubation period,

the diameter of the zenof inhibition was measured in mm and also was
recorded.

Antifungal Activity

The four types of callus extracts Micrococca mercurialiswere tested for
antifungal studies using three types of fungal species by disc diffusion method.
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The Sabouraud Dextres Agar (SDA) (HiMedia, 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 plaht extracts

(200 mg/ml) were placed on swabbed test orgarsemded 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 introduce into the test plates. The commercially purchased Nystatin
(10 pg/ 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 dianreté inhibition zone was measured in
mm.

Results and Discussion

The induction of callus was initiated from leaf explants Wficrococca
mercurialison MS medium fortified with 1.0ng/l 2,4-D and 0.1mg/l BAP.

The yellowish and green nodular callus cultur@svehowed a good number of
result and optimized at the concentration of-2,41.0 - 0.1 mg/l), and BAP
(1.00.1 mgl) in the 3 weeks of culture. The high content of callus was
initiated from the concentrations of 24(0.79+ 0.99) on yellow friable callus

and green friable callus was initiated frahe concentrdions of BAP 0.80+

0.07). Three differences have been observed during the initiation of caltus 1.
single organ was successively developed into leaf; 2. a conhgéégerimordial

was formed; 3shoot 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 presencefsome internal components from the 4peasting auxillary buds

for induction of caulogenesis (Martin, 2002).

The well developed callus culture was subculture onto fresh MS medium and
supplemented with 2;B and Kinetin plant growth regulators which wasrical

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 HD 44 mgl)

and Kinetin 0.8 mgl). As the potentiality of shoot multiplication from callus
continued for a long time, regenerates may be characterized by somaclonal
variation. Several species dimaranthus(Bennici et al, 1997), Ananas
comosugAkbar et al, 2003), Cuphea(Millam et al, 1997),Dubosia(Lin and
Griffin, 1992) andSalvia(Liu et al, 2000) produced regenerates through callus
mediated adventitious shoot differentian. Such regenerates may prove to be

a potential source of somaclonal variants, giving birth to trait®nagnic
importance. The regenerated plantdakedaria foetadd.. 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 marcescenand
Staphylococcus aureuare exhibited no activity against among the tested
bacteria. The maximum inhibition zone exhibited agaiBatillus subtilis,
Vibrio cholera and Proteus vulgaris The maximum zone of inhibtth was
observed using positive control, chloramphenicol agaisbli (2.00+0.33),
Bacillus subtilis(1.99+0.33) and®’seudomonas aerugino&.98+0.32). The
negative control of DMSO solvent showed clearly a significant activity against
certain types of #&cteria Salmonella typhi(0.39+0.15), Vibrio cholera
(0.42+0.13) anderratia marcescen®.40+0.14). Callus extract of hexane was
showed good for inhibition zone against much number of tested strains. On
other handethyl acetate, Ethanol, ar@hloroform etracts 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 typRiseudemonas aeruginosa,
Staphylococcus aureuand Salmonella typhamong the four types of callus
extracts.

Table 2

Effect of different concentrations of 2,4D (mg/l) and Kinetin (mg/l) for
induction of callus on leaf explants ofVlicrococca mercurialis

Plant growth Productivity of callus in leaf explants of
regulators (mg/l) Micrococca mercurialis
Joreenmane| yelow | %of oo
2,4D Kinetin Callus callus callus
(Meant+SE) (MeantSE) (MeantSE)
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. 14 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- Diameter of inhibition zone (mm) in using various solvents
organisms Ethyl Positive Negative
(Bacteria) acetate Ethanol Hexane | Chloroform Control Control
Bacillus

<ubils 0.10+ 0.09 0.09+0.08| 0.27+0.09 NA 1.99+0.33| 0.37+0.17
Escﬂl‘ie”"h'a NA 0.30+0.13| 0.29+0.09 NA 2.00+0.33| 0.31+0.15
Pseudomonas | g 59,007/ NA NA 0.21+0.08 | 1.98+0.32| 0.34+0.14
aeruginosa
Proteus 0.12+0.11| 0.30+0.13|  NA 0.19+0.08 | 1.95+0.31| 0.37+0.12
vulgaris
Serratia

ercoscens | NA NA 0.29+0.12 NA 1.93+0.33| 0.40+0.14
Vibrio 0.10+0.08| 0.25+0.13| 0.26+0.08| 0.22+0.07 | 1.86+0.34| 0.42+0.13
cholera
S"’t‘}',rgﬁi”e”a NA | 026+0.12| NA 0.23+0.09 | 1.88+0.33| 0.39+0.15
Staphylococcus o | 0.28+0.11| 0.26+0.09 NA 1.84+0.32| 0.37+0.14
aureus
Klebsiella | 511,000 NA 0.09+0.08| 0.22+0.11 | 1.79+0.28| 0.31+0.16
pneumoniae
S‘:ﬁgfgﬁgccus 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 areneasured by mean of inhibition zone in mr8.D of three replicates.

Table 4

Determination of antifungal activity of callus extracts
Micrococca mercurialis

Test micro- Diameter of inhibition zone (mm) in using various solvents
ozlg:irrl]i;ir)ns altzztehtgte Ethanol Hexane | Chloroform (P:(c);ittri\c/)? I\(l:%%?:ic\)/le
ﬁ;\?lfsrgi”us 0.21+40.07 0.26+0.12 |0.2140.04  NA 1.62+0.17| 1.04+0.46
Candida albicany NA 0.22+0.10 |0.18+0.07 NA 1.67+0.17| 1.13+0.38
Trichophyton 14 51,007 NA 0.19+0.07 0.25+0.11 | 1.75+0.14| 1.24+0.14
mentagrophytes

NA-No activity.

All the results areneasured by mean of inhibition zone in mr8.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.

Yellowish green nodular callus expansion on MS after tiuesks of culture.

Initiation of shoot buds from the same callus on MS affewn@eks of culture.

Showed that the shoot differentiation from callus on MS medium afttmeeks of
culture.

Fresh callus was used for antimicrobial studies.

o>

©

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. Thachophyton mentagrophytesas showed
moderate activity agast the extracts i.eethyl acetatehexane and chloroform
except ethanol extract. Theéandida albicansalso exhibited least inhibition
zone activity against ethanol and hexane extracts. This broad spectrum of
antimicrobial activity may be due to the pemce of some novel secondary
metabolites in the callus culture. CallusMicrococca mercurialiss found to
possess pharmaceutically important bioactive principles which can be
commercially exploited for the benefit of mankind.
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Influence of Aloe veraExtract on Corrosion Inhibition of
Mild Steel in Well Water

R. Epshiba, A.P. Pascal Regis, RBetsy Clarebel,
S. Philomina Mary and J. K. Alphonsa

Department oChemistrySt . Josephds Col |l e-d2002Aut onomous) ,

1. Introduction

Plant extractsare viewed as an incredibly rich sourceof naturally synthesized
chemicalcompounddhat canbe extractedby simpe procedureswith low cost
andarebiodegradablén the environmenPlantextractshavebecomemportant
asenvironmentallyacceptableteadily availableandrenewablesourcefor wide
range of inhibitors™ In general,the plant extractsare inhibitors with high
inhibition efficiency and of non toxicant. Natural productsare nontoxic, bio-
degradableand readily available. They have beenusedwidely as inhibitors.

Severaplantextract&® andecofriendly inhibitord”® attractedheresearchers.

Natural productssuchas caffeind®*®! have beenusedas inhibitors. Corrosion
inhibition of steelby plantextractsin acidicmediahasbeenreported™*2,

Corrosioninhibition by beetroot extracthasbeenstudied. Aqueousextracts
of Onior** and Androgaphis panizulatd® have been used as corrosion
inhibitors Opuntiaextract'® was investigatedfor the corrosionof Aluminium

in acid mediumand vanillin™” for the corrosionof mild steelin acid media.
Extracts of tobacco from twigs, stems, and leaves can protect steel and
aluminiumin salinesolutionsandstrongpickling acid$*®*. Extractof Hibiscus
sabdariffacanbe usedas corrosioninhibitor for mild steelin 2M HCI and 1M

H,S0O, solutior?”. Anthony et al. have studiedthe effect of caffeine against
chloride corrosionof carbonsteel® Bo yong et al Investigatectthe corrosion
inhibition of mild steelin acidic mediaby garlid®® %3, Eddyet al®” wasstudied
the corrosioninhibition of ethanolextractof Aloe veraon mild steelin acid
media.Sribharathyet al.investigatedhe corrosionof mild steelin seawaterby
Aloe veraextract®. Through thesestudies, it is agreedthat the inhibition

performanceof plant extractis normally ascribedto the presenceof their
compositionof complexorganicspeciesuchastannins,alkaloidsandnitrogen
basescarbohydratesamino acidsand proteinsaswell as hydrolysisproducts.
Theseorganiccompoundgontainpolarfunctionswith N, S, O atomsaswell as
conjugateddoublebondsor aromaticrings in their molecularstructureswhich
arethemajoradsorptiorcentres.

Aloes haveabundanbrganiccomponentsn which N, S, O atomsarethe main
constituentatoms.The presentwork investigatedhe inhibition efficiency of an
aqueousxtractof plant material,Aloe vera(L) Burm f. (Liliaceae)extract,in
controlling corrosionof carbonsteelimmersedn well waterin the absencend
presencef inhibitor, usingweightlossmethod,analyzedhe protectivefilm by
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Fourier transform infrared (FTIR) spectroscopyand proposeda suitable
mechanisnof corrosioninhibition, basedon theresultsof the abovestudies.

2. Experimental
2.1 Preparation of plant extract and specimens

An agueousextractwas prepareddy grinding 10 g of freshextractof aleovera
gel, filtering andmakingup to 100 ml usingdoubledistilled water.Carbonsteel
specimens(0.0267% S, 0.06% P, 0.4% Mn, 0.1% C and the rest iron) of
dimensionsl.0 cm x 4.0 cm x 0.2 cm were polishedto a mirror finish and
degreaseuith trichloroethylene.

2.2 Weight lossmethod

Carbonsteelspecimensvereimmersedn 100 ml of the well water,containing
variousconcentrationsf theinhibitor in theabsencendpresencef Zn?* for 3
days. The weights of the specimensbefore and after immersion were
determinedusinga Digital BalanceModel AY 62 SHIMADZU. The corrosion
productswerecleanedwith C | a r doletidonslt canbe preparedby dissolving
20 g of ShhO; and50 g of SnC} in onelitre of conc.HCI of specific gravity
(1.9Y?%. The corrosionlE wasthencalculatedusingthe equation.

IE = 100[1-(W»/W1)] %
where W, is the corrosionrate in the absenceof inhibitor and W, is the

corrosionratein the presenceof inhibitor. Corrosionrate was calculatedusing
theformula

Millimetre peryear= 87.6W / DAT

W = Weightlossin milligrams

D = Densityof specimerg/cnt = 7.87gm/cn?
A = Areaof specimers 10cnt and

T = Exposuran hours=72hr

2.3 SynergismParameter

The synergismparametercan be calculatedby usingthe equationindicatesthe
synergisticeffect existing betweenthe inhibitors?”#?. S valueis found to be
greaterthanone suggestinghat the synergisticeffect betweenthe inhibitors is

S=1-1,+2/1-1 16. wherel, = inhibition efficiency of substancd, |, = inhibition

efficiency of substance , 1. ®combinedinhibition efficiency of substancel

and2. If synergisticeffectexistsbetweertheinhibitors, S, valuewill begreater
thanone.

2.4 Analysis of Variance (F-Test)

An F-testwas carriedout to investigatewhetherthe synergisticeffect existing
betweerinhibitor systemss statisticallysignificant®®. If F-valueis greaterthan
5.32for 1, 8 degreesf freedom,the synergisticeffect provesto be statistically
significant.If it is lessthan5.32for 1, 8 degreef freedom,it wasstatistically
insignificantata 0.05level of significance.
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2.5 Determination of the biocidal efficiency

Thebiocidal efficiency of the systemwasdeterminedusingZobell mediumand
calculatingthe numbersof colonyforming units per ml usinga bacterialcolony
counter.The biocidal efficiency of sodiumdodecylsulphate(SDS) and SM-
Zn* - Aloe verasystemwasdeterminedVariousconcentrationsf SDSsuchas
50 ppm, 100 ppm, 150 ppm, 200 ppm and 250 ppm were addedto the
formulation consistingof the inhibitor system.Polishedand degreasednild
steelspecimensn triplicate wereimmersedn theseenvironmentdor a period
of 3 days.

After 3 days,1 ml eachof testsolutionsfrom environmentsvas pipettedout
into sterile petri disheseachcontainingabout20 ml of the sterilized Zobell
medium.The petri disheswerethenkeptin a sterilizedenvironmentnsidethe
laminar flow systemfabricatedfor 48 hours. The total viable hydrotropic
bacterialcolonieswere countedusinga bacterialcolony counter.The corrosion
inhibition efficiencies of the formulation consistingof the inhibitor in the
presencef variousconcentrationsef SDSwerealsodetermined.

2.6 Surface Examination Study

Thecarbonsteelspecimensvereimmersedn varioustestsolutionsfor a period
of oneday,takenout anddried The natureof thefilm formedon the surfaceof
the metalspecimerwasanalyzedoy FTIR spectroscopistudy.

Thesespectrawere recordedin a PerkinEImer1600 spectrophotometeusing
KBr pellet. The FTIR spectrunof the protectivefilm wasrecordedby carefully
removingthefilm, mixing it with KBr.

3. Resultand Discussion
3.1 Analysis of Result of the weight lossmethod
Thephysicochemicabarametersf well wateraregivenin Table 1.

In orderto examinethe role of Aloe verain the ternaryinhibitor formulation,
experimentsvere conductedwith Aloe veraalone,with SM andwith SM-Zn?*
in a wide concentratiorrange. The inhibition efficiency (IE) of Aloe verain
controlling corrosionof carbonsteelimmersedin well water for a period of
threedaysin the absencandthe presencef Zn’* andSM is givenin Table 2.

It canbe seenfrom the datathat Aloe veraaloneshowssomelE. Theinhibition
efficiencyof Aloe veraandZn®* areshownin Table 3.

The Zn®" ion actsasone synergistand Aloe veraactsasthe other. When Aloe
vera is combined with Zn** ions it is found that the IE increasewith
concentratiorof Aloe vera For example,10 ml of Aloe veraextracthasonly
32% IE and 25ppmof Zn*" hasonly 5% IE their combinationshows51% IE.
This suggestsa synergisticeffect betweenthe binary inhibitor formulation of
Aloe veraandZn?* ion.
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Table 1. PhysiceChemical Parameters of Well Water

Parameter Value
Appearance Clear
Turbidity NT units 1.4
Ph 7.73
Conductivity 5820 pmhos/cm
Chloride 1450 ppm
Sulphate 73 ppm
TDS 4034 ppm
Total hardness 880 ppm
Total Alkalinity 548 ppm
Calcium 304 ppm

Magnesium 29ppm
Sodium 820 ppm
Potassium 40 ppm
Iron 0.30 ppm
Nitrate 2 ppm
Fluoride 0.64 ppm
Phosphate 0.08 ppm

~22~

Table 2. Corrosion Rate(CR) and IE of Carbon Steelin Well Water, in the
Absenceand the Presenceof Inhibitors and IE Obtained by
Weight-L ossM ethod Immersion period: 3 days

Aloe vera SM zZn** IE CR

ml ppm ppm % mmy™
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 Steelin Well Water, in the
Absenceand the Presenceof Inhibitors and IE Obtained
by Weight-L ossM ethod (Immersion period: 3 dayg

Aloe vera SM zZn** IE CR
ml ppm ppm % mmy™
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 synergisticeffectin the SM- Zn**- Aloe verasystemis evidentfrom the
datain Table 4. The Zn* ion actsas one synergistand Aloe veraactsasthe
other.Fromthedatain Table4, it is seenthatat relatively higherconcentrations
of SM, Zn** and Aloe vera 87% IE was obtained However,suchefficiency is
not obtainedwith combinationsof SM and Aloe vera evenat relatively high
concentrationsThus, it maybe concludedhatZn? is the primary synergisiand
Aloe verais the secondarnsynergistandboth play a significantsynergisticrole
in inhibiting corrosion. Hence, the highest IE is obtained at such low
concentrationsf eachof the componentén theternaryinhibition formulation.

Table 4. Corrosion Rate (CR) and IE of Carbon Steelin Well Water, in the
Absenceand the Presenceof Inhibitors and IE Obtained by Weight-L oss
Method (Immersion period: 3 days)

Aloe vera SM Zn** IE CR
ml ppm ppm % mmy™
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**-Aloe vera system

Theinfluenceof immersionperiodon IE of SM (100 ppm)-Zn** (25 ppm)-Aloe
vera (10 ml) is given in Table 5. It is found that as the immersion period
increasesthe inhibition efficiency decreasé¥!. This is dueto the fact asthe
immersionperiod increaseghe protectivefilm is rupturedby the continuous
attackof the CI', presentin the solution. The iron complexesof SM and Aloe
verafilm formed on metal surfaceis convertedinto iron chloride which goes
into solutionandhencethe IE decreaseastheimmersionperiodincreases.

Table 5. Influence of immersion period on the IE of SM (100ppm)-Zn?*
(25 ppm) -Aloe vera(10ml) system.Inhibitor system:SM-Zn**-Aloe vera

Immersion Period (Days)
System
1 3 5 7

Well water(WW) CR (mmy*) 0.0432 | 0.1174 | 0.1484 | 0.1607
WW + SM (50 ppm)
Zn®* (10 ppm) 0.0058 | 0.0152 | 0.0281 | 0.0387
Aloe vera(10 ml) CR (mmy™)
IE (%) 95 87 76 67
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3.1.2 Synergismparameter

The valuesof synergismparametersireshownin Table6. The valuesof S are
greaterthan one, suggestinga synergisticeffect. § approachesl when no
interactionexistsbetweenthe inhibitor compoundsWhen S >1, this pointsto
the synergisticeffect. In the caseof S<1, the negativeinteractionof inhibitors
prevails(i.e., corrosionrateincreases).

Table 6. SynergismParameter of Carbon Steellmmersedin Well Water in
the Presenceand Absenceof Inhibitor

2+
Aloe vera SM+Zn?* sel\céz(n L_SIIOEG s

0, (o) +
(1) 1E (%) (1,) IE (%) %)

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

statisticallysignificanf?. The resultsare given in Table 7 and 8. Influence of

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

efficienciesof SM (100ppm)-Zn®* (25 ppm)is testedn Table7. The calculated
F-valueis 12.94.1t is statisticallysignificant,sinceit is greaterthanthe critical

F-value(5.32)for 1, 8 degreeof freedomof 0.05level of significance Hence,
it is concludedthat the inhibition efficienciesof the SM-Zn**-Aloe verasystem
is statisticallysignificant.

Table7. Distribution of F Value betweenthe Inhibition Efficienciesof SM-
Zn** and Aloe veraSystems

Sourceof | Sumof Degrees Mean . 'L'e.vel of
. of F siginificance of
variance | squares square
freedom F
Between 4984 .41 1 4984 .4
Within 3080 8 3g5 | 294 P005

Inhibition efficienciesof SM (10ml) - Zn** (25ppm) systemon the various
concentrationsf SM (100 ppm)-Zn** (25 ppm) - Aloe vera(250 ppm) systems
are testedin Table 8. The calculated F-value is 10.65. It is statistically
significant,sinceit is greaterthanthe critical F-value (5.32)for 1, 8 degreef
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freedomat 0.05level of significance.Hence,it is concludedthatthe inhibition
efficiencies of SM- Zn?* systemand SM- Zn?** and Aloe vera systemis
statisticallysignificant.

Table 8. Distribution of F Value betweenthe Inhibition Efficienciesof SM-
Zn?* and SM-Zn**- Aloe veraSystems

Sourceof | Sumof Degrees Mean . 'L'e_vel of
. of siginificance of
variance | squares square
freedom F
Between 3630.48 1 3630.48
Within 2726.5 8 34075 | 1065  P>005

3.1.4 Effect of sodium dodecyl sulphate (SDS)on the inhibition efficiency
of SM-zZn?* - Aloe vera

The biocidal efficiency of SM-Zn?* in the absenceof SDSwasfound to be 23
percent. The number of colony forming units/ml was 6 x 10° this is
objectionable When 150ppmof SDSwas added,nil CFu/ml is obtained.The
biocidal efficiency is 100%. Hence the optimum concentrationof SDS is
150ppm.Thusit is seenin Table 9, thatthe formulation consistingof 100ppm
of SM, 25ppmof Zn**and 10ml of Aloe veraextractand 150 ppm of SDShas
97% of corrosioninhibition efficiencyand100%of biocidal efficiency.

Table 9. Corrosion Ratesof Carbon Steelin Well Water in the Presenceand
Absenceof Inhibitors and the Corrosion Inhibition Efficiencies,Biocidal
Efficienciesof Various Environments Obtained by
the Weight-Loss Method

SM [zZn**| AV | SDS CR IE |Colony for ming|Biocidal Efficiency
ppm |ppm | ml | ppm | mmy® | % units/ml (%)
0| 0| O 0 |01174| - 8x10° -
100 | 25 0 0 | 0.0903 | 23 6x10° 25
100 | 25 | 10 0 | 0.0152 | 87 5x10° 38
100 | 25 | 10 50 | 0.0140 | 88 3x10° 63
100 | 25 | 10 | 100 | 0.0117 | 90 2x10° 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 spectrahavebeenusedto analyzethe protectivefilm formedonthe metal
surfac&3¥ FTIR spectrumof pure sodiummolybdateis given in Figure 2a.
The Mo-O stretchingfrequencyappearsat 824 cmi*. The active principlein an
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aqueousextract of Aloe verais shownin Figure 1. It containsphenolicOH
groupandcarboxyl(C=0)group.

0]

@1\0/
OH

Fig 1. Aloe vera

A few dropsof an aqueousextractof Aloe verawasdried on a glassplate. A
solid masswas obtained.lts spectrumis shownin Figure 2b. The hydroxyl (-

OH) groupappearst 3312cm ! andcarboxylgroup(C=0) appearst 1626cm
1

R
) /f_ __ X J

a

%T
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Fig. 2. FTIR Spectrum (a) Pure sodium molybdate (b) Pured/oe vera(c) Film formed
on metal surface after the immersion in well water containing
100ppm SM - 25 ppm of Zn?* and 10ml Aloe vera

The FTIR spectrumof the protectivefilm formed on the metal surfaceafter
immersionin the solutioncontaining10 ml of Aloe vera 100 ppm of SM and
25 ppmof Zn*" is shownin the Figure 2c. The MoO* stretchingfrequencyof
SM shifted from 824cm' to 853 cmi. This suggeststhat MoO* of SM is
coordinatedwith F€* on the anodicsitesof the metal surface alsoresultingin
theformationof F&*- MoO* complex.

The phenolic -OH stretch shifted from 3312 cmi* to 3385 cm'*. The C=0
stretching shifted from 1626 cm'* to 1613 cm'*. These shifts confirm the
formationof Fe*-Aloe veracomplexon the anodicsitesof the metal surfac&™
*l The Zn-O stretching frequency appearsat 569 cm® and the stretching
frequencydueto -OH appearsat 3385 cmi*. Therefore,it is concludedthat Zn
(OH), is formedon cathodicsitesof the metalsurfac&”.
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4. Mechanism

In order to explain the experimentalresults, the following mechanismof
corrosioninhibition is proposed.The mechanisticaspectof the inhibition of
carbonsteelin well waterby SM-Zn?* andAloe veracanbe explainedin terms
of complexatiorandadsorption.

« Beforeimmersionof carbonsteelin well water environmentSM, Zn** and
Aloe vera Zn** form complexesyiz., Zn**-SM, Zn**-Aloe vera, and Zn**-
SM-Aloe vera Thesecomplexesarein equilibriumin the solutionwith free
Zn**, SM, andAloe veraions.

« During the dissolution of iron, the pH increasesat the metal/electrolyte
interfacedueto oxygenreduction.Thus,Zn(OH), precipitatemay take place
at cathodicsite$®®*’, thusdecreasingherateof furtheroxygenreduction.

« Addition of Aloe verareducesmetal dissolution; this may be due to
adsorption and complex formation at the surface with the combined
applicationof Zn** and Aloe vera The correspondinganodic and cathodic
reactionsof the metal can be generalizedas follows. Zn?** inhibits the local
cathodicregionandthelocal anodicregionwasinhibited by Aloe vera

e The Zn-AVcomplex diffuses from the bulk solution to the surfaceof the
metal andis convertedinto a FeAV compleX'. The releasedZn?®* causes
Zn(OH), precipitationat the local cathodicsites. Thus, the protectivefilm
consistof anFeAV complexandzZn(OH),.

« The film formed on the metal surface of the carbon steel consists of
oxides/hydroxidesf iron andzinc. It is alsolikely to comprisecomplexesf
Fe'/Fe’ and Zn** with SM aswell aswith Aloe vera The FTIR spectraof
the surfacefilm suggestshe formation of thesecomplexesandthe presence
of Zn(OH), in the surface.

5. Conclusion

A formulation consistingof Zn**, SM, and Aloe veracan be usedasa potent
inhibitor to preventthe corrosionof carbonsteelin well water.Aloe veraplays
an excellentsynergisticrole in the SM- Zn**-Aloe verasystem.The ternary
systemSM (100 ppm) Zn?* (25 ppm)Aloe vera(10ml) is effective and has
87% IE. Significant synergismwas attainedby the combinedapplication of
SM-Zn**-Aloe vera The concentration®f both SM and Zn?** arereducedand
Aloe vera which is environmentally friendly, is required only at low
concentrations.

Thus, this new inhibitor formulation is more environmentfriendly. Both SM
andAloe veraform stablecomplexeswith metalionsin the metalsurface.The
protectivefilm consistsof Zn (OH) 2 and complexesof Fe2+/Fe3+and Zn**
with SM aswell aswith Aloe vera
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Synthesis and Characterisaion of Biologically Active Metal Complexes
of N-Phenyl Anthranilic Acid

R. T. Rajalakshmi,’ S. R. Bheetef and N. Vasantt®

PG & Researcbepartment oChemistrySt . Josepho6s Coll ege
’PG & ResearchbepartmentoBotany St . Josephods Coll ege

1. Introduction

Interest in coordination chemistry is increasing continuously with the
preparatiorof organicligandscontaininga variety of donorgroups-? andit is
multiplied many fold when the ligand have biological importanc€“. A large
numberof metal ion complexesof anthranilicacid and its derivativesof N-
phenylanthranilicacid havebeenreportedin the literaturé®®. Somemetalion
comgexesof N-phenylanthranilicacid have stimulatedextensiveresearchn
biology, organicchemistryand medicinedueto their antibiotic, antifungaland
antrinflammatorypharmacologicapropertie§’. Transitionmetalshavevarying
utility andareimportantdueto their role in biological and chemicalsystemin
variousways. So that the transition metal complexesof N-phenyl anthranilic
acid and it derivatives have been of considerableinterest. Furthermorethe
coordination behaviour of the ligand also noted by the use of Infrared
spectroscopimethod.

Generallycarbonylgroupin N-phenylanthranilicacid is a potentialdonordue
to the large dipole moment (5.8 D) and strong basic character.In this
investigation,an attemptis madeto study the coordinationbehaviourof N-
phenylanthranilicacid. An extensivesurveyhad beencarriedout in chemical
literature to investigatethe work done so far on the metal complexesof
anthranilic acid but not much work has been done on the synthesisand
characterizatiorof derivativesof N-phenyl anthranilic acid as a ligand with
transition metal ions. The most prominentmetal ions which are biologically
importantin the 3d-seriesnamely,Co(ll), Ni(ll) andCu(ll) werechoserfor the
presenstudy™.

SvetaZhiroslanovnaOzkanet al. reportedthe Synthesisand analgesicactivity
of 2-Phenoxybenzoiacid andN-Phenylanthranilicacid Hydrazides Oxidative
Polymerizatiorof N-PhenylanthranilicAcid in the Heterophas&ystenft*,

ElizabethYohanneset al. reportedthe Silver (I) complexesof anthranilicacid,
N-phenylanthranilicacid, 1-Nitroso-2-Naphtholand2-Nitroso-1-Naphthot'?.

Bharat Parasharet al. reportedthe synthesisof some novel N-arylhydrazone
derivativesof N-phenylanthranilic acid and also he reportedthe Microwave
synthesisandantimicrobialactivity of someN-aryl hydrazone$?.
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Fromthe literatureit is found only a few of the N-phenylantranilicacid metal

complexeshad beenprepared especiallythat of Silver, copperand Zinc and

characterisedy physicochemicaimethods.The presentresearchreportsthe

preparationsand characterisatiorof somebiologically active metal complexes
of Co(ll), Ni(ll) and Cu(ll) with N-phenyl anthranilic acid in non-aqueous
mediumwhich were characterisedy physicachemicalmethodsand suitable
structuresvereassignean the basisof spectrameasurements.

2. Experimental Techniques
2.1 Materials and Methods

All the chemicalsusedwere of Analar grade.N-phenylanthranilicacid were
obtainedfrom sigmaAldrich. Co (ll), Ni (II) andCu (ll) werepurchasedrom
Merck. Solventswerepurified anddistilled beforeuse.

2.2 Preparation of metal complexesof N-phenyl anthranilic acid

Theligand N-phenylanthranilicacid (2 mmol) dissolvedin ethanol,Co (11)/ Ni
(Ify / Cu (1) chloride (1 mmol) dissolvedin ethanolwasaddeddrop wise. The
above mixture was refluxed for 6 h. The complexesobtainedwere filtered,
washedwith ethanolanddried. (Yield: 65-70%).

2.3 Physicalmeasurements

Melting pointswere determinedby opencapillary methodandare uncorrected.
Conductivitymeasurementsere madeon freshly preparedL0® M solutionsin
DMSO atroomtemperatureThe roomtemperaturgnagnetiomomentmeasure
mentswere carried out using Guoy method.The IR spectrawere recordedon
PerkinElmer RX | in the range4000400 cm* using KBr disc method.The
electronic spectrawere recordedon Perkin ElImer Lambda35 UV/Visible
spectrometein therange190-1100nm.

2.4 Antimicrobial activity

Theligand andits complexeswveretestedagainstthe bacterialspeciesShigella
sonnei, Klebsiella pneumoniae Proteus vulgaris, Salmonellatyphi, Proteus
mirabilis andthe fungal speciesurvularia lunata, Aspergillusniger, Atternaria
solani, Bipolaris sps, Aspergillus fumigates.These studieswere carried out

using Kirby Bayer Disc diffusion method (Bayer et al., 1966). Streptomycin
and Nystatinwere usedasthe standardor antibacterialand antifungalagents.
The test organismswere grown on Nutrient Agar mediumin petri platesfor

bacterialspeciesandPDA brothmediumfor fungal speciesThecompoundwvas
dissolvedin DMSO solution and soakedin filter paperdisc of 5mm diameter
and lmmthickness.The discswereplacedon the previouslyseededlatesand
incubatedat 37°C and the diameterof inhibition zone aroundeachdisc was
measuredfter 24 h for bacterialspeciesand48 h for fungalspecies.
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3. Resultsand Discussion

The analyticaldataand physicalpropertiesof the ligand andits complexesare
listedin (Tablel). The ligand N-phenylanthranilicacid is solublein acetone,
ethanol chloroform,DMF andDMSO andinsolublein etherandacetonitrile.

Table-1: Electrical conductance Magnetic momentsand Electronic
Spectral Data of complexes

sc Electronic spectra

( demPmol?) | e Energy max. . Stereo

Complex in DMSO (BM) on’l Assignments | Chemistry
[CoL,Cl,] 22 4.86 19,377 |*T1i( F )'TY{(P) | Octahedra
[NiL ,Cl3] 18 3.10 15,337 |°AzgY °Ti4(F) |Octahedra

27932  [PAyY °Ti4(P)

[CuL,Cl] 21 1.91 15,221  |’E,Y 24T Distorted

Octahedra

The solubility of the metal complexeswas examinedin common organic
solvents.The complexeswere found to be insolublein ethanol,diethyl ether
andaceton&”. However the complexesverefoundto be solublein DMSO.

The analyticaldata(Table 1) indicatesthat the metalto ligand ratio is 1:2 for
all the complexesThe molarconductancef all the complexesvasmeasuredn
DMSO using10° M solutionsat roomtemperatureThe low molar conductivity
valuesof the metalcomplexessuggesthe non-electrolytenature.The magnetic
momentsg ¢ 0f the complexesaregivenin (Tablel). The magneticmoments
of Co(ll), Ni (II) andCu (Il) suggesthatoctahedrajeometry.

3.1 Infrared spectraof the complexes*>™*’

IR spectrumof the complexesis very usefulin determiningthe coordinating
groupsof theligand. The shiftsin the bandsindicatethe modeof linkagein the
complexesThe IR spectraldataof the ligand and its complexesweregivenin

(Table2).

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

Compounds 3N-H 3c-0 3oH 3Mm-0 3M-N
L 3311 1682 1409 - -
CoL.Cl, 3334 1658 - 535 491
NiL.Cl, 3335 1659 - 534 491
CuL.Cl, 3334 1660 - 534 492

The bandat 3311 cm’is assignedo the NH- stretchingof the ligand and3191
cnitassignedo the OH- stretchingof COOH group. In the IR spectraof metal
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complexesNH- stretchingis shifted to 3335 cmi' and the decreasein the
stretchingfrequencyis dueto hydrogencoordination.The NH stretchfound at
3300 cmi' should decreasein coordination. However it dependsupon the
stretchingof hydrogenbondingin the ligand andthe M-N bond.Sincethe M-N
bondis weakerthanthe hydrogenbondingwe foundincreaseNH stretchingfor
nitrogencoordination.The spectrunof N-phenylanthranilicacid showsa band
at 1682cm* which is the C=0 stretchof the acid groupis shiftedto 1658 cm™
in the complexeslin the IR Spectraof all the metal complexesthe carbonyl
frequencyof the acid group is shifted to lower frequencyof about20 cm™.
Absenceof asymmetricandsymmetricstretchof carboxylateion in the spectra
of the complexessuggestthat the acid group is not ionised and the C=0 of
oxygen is coordinated.Presenceof anion in the complex and shift of CO
stretchingto lower level confirm the coordinationfurthermore.The band at
1156 cmi' (dueto C-N stretchingof aromaticaminein the spectrumof the
ligand) is slightly shiftedto 1159 cmi*in the spectrumof the complex.These
further suggestghat nitrogenof (-NH) groupis involved in coordination.The
appearancef new bandsat 535 cm* and 492 cmi in the spectrumof the
complexes are assignedto M-O and M-N st r et créspeotigedys
Accordingly, one candeducethat the ligand bindsthe metalion asa bidentate
fashionthroughN of -NH groupandneutralC=0 of COOHgroup.

3.2 Electronic Spectraand Bonding™

The electronic spectraof cobalt (Il) complex consistof three spin allowed
transitionsalthoughit will not always be possibleto observeall the three
transitionsIn the electronicspectraof high spinoctahedratomplexesf co(ll),
oneshouldexpectthreebandscorrespondingo thetransitions,

4T19(F) Y 4T29(F); 4T19(F) Y 4A29; 4T19(F) Y 4T19(P).

Theelectronicspectraof Co(ll) chloridecomplexshowsthe characteristiband
of octahedralgeometryhavinga bandat19,377cm* dueto “Ti((F) Y “T14(P)
transition.

In the electronicspectraof octahedraNi(ll) complexesoneshouldexpectthree
bandscorrespondingo Az, Y Tof(F) ; %Az Y °Tig (F) 5 *As Y *T1(P)
transitions at 10, 000 cm”, 14,00618,000 cm’, and 25,00630,000 cm*
respectively.

Theelectronicspectraof Ni(ll) chloridecomplexshowsthe characteristibands
of octahedralgeometryhaving a bandat 15,337cm™* and 27,932cm* dueto
Aog Y *Tig(F) and®A,, Y °Ty4(P)transitionsrespectively.

In the electronicspectraof Cu (lI) complexone shouldexpectthreetransitions
BygY %Ang; °B1gY “Boy; *Biy Y °E, for tetrahedratopper(ll)complexesThe
Cu (I) chloride complexdisplaysa bandat 15,221 cm* dueto “Ey Y 2T,
transitionsuggestinglistortedoctahedrageometry.
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Figure-1: Proposedstructure of N-Phenyl Anthranilic acid
metal complexesof Co (1), Ni (1) and Cu (I1)

3.3 Antimicrobial activity***"!

The in vitro antifungal and antibacterialinvestigation results are given in

(Tables 3 and 4) respectively. DMSO is used as negative control and
streptomycinis used as positive control for antibacterialand Nystatin for

antifungal activities. Theseobservationsshow that the majority of the metal
complexesaremoreactivethanthefreeligand. Amongthe abovespeciesll the
metal complexesshow betterantifungalactivity againstCurvularia lunata and
antibacterial activity against Shigella sonnei. The antifungal activity of

Curvularia lunata againstby the ligand and its metal complexesshown in

Figure 2 and Antibacterialactivity of Shigellasonneiagainstby the ligand and
its metal complexesshownin Figure 3. The resultsaretabulated.The In vitro

fungal activity results(Table3) revealedthatall the metalcomplexesare more
active than the ligand. The Co (II) complexwas found to be highly active
towards Curvularia lunata Similarly the In vitro antibacterial activity of

Shigellasonneithe ligand andits metalcomplexesweregivenin (Table4). In

this caseCu (II) complexwas found to be more active than the other metal
complex.Figure 2 showsthe Antifungal activity of Curvularia lunata against
by the ligand and its metal complexesand Figure 3 Showsthe Antibacterial
activity of Shigellasonneiagainstoy theligand andits metalcomplexes
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Antibacterial activity of Shigella sonnei against by

the Ligand and its Metal Complexes
— “\

A1l - N-Phenyl Anthranilic acid (L - Ligand)
A2 - CoL2CI2 Complex
A3 - NiL2ClI2 Complex
A4 - CuL2Cl2 Complex
B - Streptomycin (Positive Control)

C- DMSO (Negative Control)

—

NiL2CIl2. Cul2Ch2

Antifungal activity of Curvularia lunata against by
the Ligand its Metal Complexes

NiL2Cl2 CuL2Cl2
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