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STUDY ON MICROALBUMINURIA AND ITSASSOCIATIONWITH
CARDIOVASCULAR COMPLICATIONSIN PATIENTSOFTY PE
2DIABETESMELLITUS.

DavananD Paswan* AND R. B. THAKUR**

Abstract

Background: Microalbuminuriawasoriginally established asa predictor of renal failure and an independent risk factor for
cardiovascular disease in patients with diabetes mellitus as well as in general population. The aim of our study isto
assess the rel ationshi p between microal buminuriaand development of cardiovascular complicationsin patients of type
2 digbetesmellitus.

Methods: 117 patients, 84 men and 33 women with age > 45 yearsand duration of type 2 diabetes > 5 yearswere hospitalized
in the Department of Internal Medicine in the Darbhangamedical college and Hospital, Laheriasarai between October
2004 and September 2005. These patients were divided into two groups: without (Group A: 86 patients) and with (Group
B: 31 patients) microa buminuria and each group was evaluated for fasting and post prandial blood sugar, 12 lead
standard Electrocardiogram, lipid profile, renal profile, urineR/M, C/Sand Micral test.

Results: In this study microalbuminuria was found in 26.5% of patients. Males were found more prone to develop
microal buminuriaas compared to females (74% Vs 26%). Microal buminuriawas not dependent on the duration of DM
in Group B patients. The glycemic control in both the patient groups was poor. Group A patients had a mean fasting
blood sugar of 126.56+40.03 mg/dl and mean post-prandial blood sugar of 211.88+25.16 mg/dl. Similarly thevaluesin
Group B were 124.72+30.52 mg/dl and 216.32+17.88 mg/dl respectively. Thelipid profile was also comparablein both the
groups and didn’t show any increasein total cholesterol or LDL level. When ECG changes were compared, only 17%
Group A patients showed the changes as compared to 83% in Group B. In Group A only patientswith > 50 years of age
showed ECG changes and the incidence increased as age increased. But invariably all age group patients showed ECG
changesin Group B. This study also showed that microal buminuric male patients had increased chances of developing
ECG changes and hence cardiovascular complications as compared to femal e patients.

Conclusion: In patients with type 2 diabetes and microalbuminuria the ECG changes were significantly more frequent
compared with patients with type 2 diabetes and normoalbuminuria and males were more prone than females. So
microal buminuriacan be considered to have agood predictive value asan early marker for cardiovascular complications
intype2 DM patients.

Keywords. microabuminuria, type 2 diabetes, cardiovascular complications, ECG: electrocardiogram.

Diabetesmdlitusisaclinica syndrome characterized by absoluteor relative deficiency of insulin, resultingfrom
diveraty of etiologieslikeenvironmenta and genetic, acting concomitantly. Theglobal preva enceof Diabetes
mellitus (DM) is predicted to touch~ 330 million by 2025, with~57.2 millionin Indiaonly.? Type 2 diabetes
isanindependent risk factor for both microvascular and macrovascular diseases affecting almost all vital
organsof body directly or indirectly.>> Themajor cause of morbidity and mortality in patients suffering from
DM iscomplicationsfrom cardiovascular involvement.* CHD (CORONARY HEART DISEASE) isprobably

*M.D, Department of general medicine, Darbhanga medical college and Hospital (Laheriasarai) India. e-Mail : dayapaswan@gmail.com
**Professor, Department of general medicine, Darbhanga medical college and Hospital (Laheriasarai) India.
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PASWAN AND THAKUR

themost common causeof mortdity in diabetic patientswith cardiovascular complications. Digbetic nephropathy
resulting frommicrovascular diseasein patientswith type 2 diabeteshasacumul ative preval ence of 3040 %
andiscurrently theleading cause of end stagerend disease (ESRD).”® Theearly clinical evidenceof nephropathy
is the appearance of low but abnormal levels (30—-300 mg/day) of albumin in the urine, referred to as
microa buminuria. Thismicroa buminuriahasbecome aprognostic marker for cardiovascular disease (CVD)
and thefinding of microabuminuriaisanindication for screening for possiblevascular diseaseand aggressive
intervention to reduceall cardiovascular risk factors.® Epidemiol ogical and experimental datashow that
microal buminuriaisassociated with an increased risk for all—cause and cardiovascular mortality, cardiac
abnormalities, cerebrovascular disease, and, possibly, peripherd arterid diseasein patientswith Type 2 digbetes
mellitus.2** Sothisstudy aimsto eva uatethe association of microa buminuriaand deve opment of cardiovascular
complicationsin Type 2 diabetes patients.

Material and Methods
Thisstudy wascarried out in patientswith type 2 DM attending the diabetic clinic, or the general medicine
OPD/ward of Darbhangamedical collegeand Hospital, Laheriasarai. Those patients having age >45 years
withh/oDM >5years were hospitalized and randomly selected into two groups:
Gr.A: Normoalbuminuric
Gr. B : Microalbuminuric

Exclusion Criteria
Pregnancy
Evidenceof UTI
Known case of diabetic nephropathy
Patientshaving activeinfections
Smokers
H/O hypertensonfor >2yrs
H/O Ml or chest pain with recorded ECG abnormality
Presence of other conditionsresponsiblefor proteinuriae.g. CHF.

0Nk WNE

Laboratory Tests
Laboratory testsinclude:

Complete blood count

Blood sugar estimation: A. Fasting B. 2 hrsPost prandial by O- toluidin method
Glycated hemoglobin estimation using ion exchange resin method

Renal profilei.e. blood ureaand serum creatinine

Lipid profilecomprising total cholesterol, HDL, LDL and triglyceride

Urine examination including routine/microscopy, culture/sensitivity and MICRAL TEST.*
12 lead ECG interpreted by Minnesota code.*°

NoghwNpE

Micral Test 11
Thistestisareliabledipstick immunol ogic test for routine screening for micro-albuminuria, devel oped by
Boehringer Mannheim, Germany.



STUDY ON MICROALBUMINURIA AND ITS ASSOCIATION WITH CARDIOVASCULAR COMPLICATIONS IN PATIENTS OF
TYPE 2 DIABETES MELLITUS.
Principle: TheMicrd Testisanimmunochemical strip specificfor abumin. Albumininthesamplewasbound
by asoluble conjugate of antibodiesand marker enzyme b-ga actosidase. Conjugate-albumin complexesare
separated and enzyme b-gal actosidase reacts with asubstrate to produce ared dye. There-agent part of the
test strip should be dipped into the urine for 5 seconds and then laid down horizontally and read after 5
minutes. Theintensity of the colour produced isproportional to the albumin concentrationintheurine. The
colour formediscompared with thereferencechart onthevia. Therearefivecolour blocks, reflecting categories
of abumin concentrationsof 0, 10, 20, 50, 100 mg/L.. A measurement of M 20 mg/L was considered positive.
All visual assessments of the stripswere performed by the same person trained to perform thistest. Cross
reaction with other human proteinshave been found to be <0.05%.

Sample Collection
Patientswere advised to take adequate rest and to avoid strenuous physical exercise. All drugswere stopped
2 daysprior the day of sample collection. Minimum fluid intake of 1.5to 2 liters/day was also advised.
Morning sampleof urinewas collected in aclean container and tested for proteinuria. If test couldn’'t bedone
immediately then samplewas stored in arefrigerator at 2-8° C, but thetest was conducted only on same day.
Continuousthree morning samplesweretaken and patientswere diagnosed microa buminuric when two out of
three sampleswere positive. Urinefor R/M and C/Swasa so collected by appropriate methods on the same

day.

Electrocardiogram

Standard 12 lead ECG wasdonein every patient and kept inrecord for further anadysis. ECG wasinterpreted
by Minnesotacodefor ischemicanaysis.

Coronary probable;
1 Magor Qwave/QS pattern
2 Decreasing R wave amplitude in chest leads
3. Completeleft bundle branch block
Coronary possible:
Minor Q wave/QS pattern
ST segment and junction depression
T wave changes

[N

Results

In this present study 117 patients having type 2 DM were randomly selected. They were tested for
microa buminuriaby Micral test and according to the results categorized into 2 groupsi.e.

GroupA (n=86) Normoa buminuric

Group B (n=31) Microadbuminuric

Inthisstudy microalbuminuriawasfound in 26.5% of patientswith age>45 yearsand having type2 DM for
>5 yrsduration. Both groups were comparable when age and sex distribution was considered. Maleswere
more proneto devel op microalbuminuriaas compared to femaes (74% V s26%). Mg ority of patientshad the
diseasefor <10 yearsduration. Microal buminuriawas not dependent on the duration of DM in Group B
patients. Theglycemic control in both the patient groupswas poor. Group A patients had amean fasting blood
sugar of 126.56+40.03 mg/dl and mean post-prandial blood sugar of 211.88+25.16 mg/dl. Similarly the
valuesin Group B were 124.72+30.52 mg/dl and 216.32+17.88 mg/dl respectively. Both the groups showed

3
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comparableresults. Thelipid profilewasa so comparablein both the groupsand didn’t show any increasein
total cholesterol or LDL level. When ECG changeswere compared, only 17% GroupA patients showed the
changes as compared to 83% in Group B. In Group A only patients with > 50 years of age showed ECG
changesand theincidenceincreased asageincreased. But invariably all age group patients showed ECG
changesin Group B. Thisstudy also showed that microal buminuric mal e patients had increased chances of
developing ECG changesand hence cardiovascular complicationsas compared to femal e patients.

Discussion
The present study providesevidence, that low—grade urinary a bumin excretionisan independent risk factor
for CVD in patientswith type 2 DM. The prevalence of microal buminuriain patientswith diabetesishigh
(~30%)8¢ anditissimilar to our finding inthe present study (26.5%).

Our study showed that microa buminuriawas not dependent on duration of diabetes. Microabumiuriaisan
early predictor of rend failurein patientswith diabetesand the early detection and good glycemic control may
delayit.

| schemic changesin 12 lead ECG were morefrequent in gr. B patients as compared to Group A patients
which showed strong associ ation of microal buminuriawith cardiovascular complications.t*° Thisstudy aso
showed that in Group B, male patients had increased chances of developing ECG changes and hence
cardiovascular complicationsas compared to female patients.

So to conclude, the ECG changes were significantly higher in the microalbuminuric group than the
normoa buminuric group indicatingitsgood predictivevadueasan early marker for cardiovascular complications
intype2DM patients.
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AXIALLY SYMMETRIC FORCESAND CRY STAL DYNAMICSOFNOBLE
METALSCu, Ag AND Au

Si7a Ram BaHADUR THARA®

Abstract

Phenomenological model used earlier for the study of lattice dynamics of p-block metals Al and Pb , is now used to study
the | attice dynamics of face centered cubic metals copper, silver and gold. The model used considers the potential energy
of lattice due to (i) ion-ion interaction and (ii) ion-electron interaction. Potential energy due to ion-ion interaction has
been cal culated applying axially symmetric model which assumesthe restoring for ce between the ions have the character
of bond-bending and bond-stretching. The secular equation obtained on the basis of present model is solved to calculate
the phonon fregquencies of normal modes of the vibration of lattice. The frequencies calculated have been employed to
obtain the phonon dispersion curves, specific heats and Debye characteristic temperature of monovalent metals Cu, Ag
and Au. The theoretical results for dispersion curves, specific heats and Debye characteristic temperature of above
metals have been compared with experimentally observed values. The agreement between calculated and experimental

results is found to be satisfactory.
Key Words: Axially symmetric model, Debye characteristic temperature, L attice specific heat, Phonon
frequencies, Screened coulomb potential.

Introduction

Thetheoretical and experimental studiesof lattice dynamicsof face centered cubic metal shave been carried
out for many decadesin the past. Basic theory was put forward asearly as 1912by Born and Von Karman but
the measurement of experimenta phonon frequenciesbecameavailableaslate as 1962(Woodset d) onwards.
Severd successful modd sweredeve oped based upon ether phenomenol ogicd formulationsor onfirg principles.

Theexistence and interpretation of experimental phonon dispersion curvesof metalshave shown that the
conduction dectronsplay animportant rolein the determination of latticevibration frequenciesof metas. This
suggeststhat for good agreement between theoretical and experimenta phonon frequencies, interaction of
conduction electrons should be taken into account. But it is hard to take into account of the influence of
conduction electronsin the vibration frequenciesof metalsexactly. Itisvery difficult to develop aredistic
model onfirst principles. Inrecent yearsthelattice dynamics of face centered cubic metallic crystalshave
recelved extend veattention from physi cistsapplying pseudo potentia theories. Such theoriesinvolvefunction

*Birendra Multiple Campus, Bharatpur (Chitwan) Nepal.
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AXIALLY SYMMETRIC FORCES AND CRYSTAL DYNAMICS OF NOBLE METALS Cu, Ag AND Au

with or without exchange and correl ations among conduction € ectrons. Although many advances have been
madefor cd culating thediel ectric screening function, yet no satisfactory diel ectric function hasbeen made
available. Eventhe use of second order perturbation theory isfound inadequate in the determination of
lattice dynamicsof metals. A numerica cal culation of phonon frequenciesof metalsfromthistheory requires
long and tediouscal culations. In view of thesefacts phenomenol ogical mode inthe study of lattice dynamics
of metalsaredtill of interest.

Thusmuch attention has been paid to devel op phenomenol ogical modelsinwhich suchinteractionsare
taken into account approximately. For asuccessful phenomenol ogical model two bas ¢ e ementswhich must
beconsidered are(i) ion-ioninteraction and (ii) ion-electroninteraction. Thereare severa schemesfor ion-ion
interactionlike Born and Von Karman (1912) and Lehman et a (1962).1on-€lectron interactionsare successfully
evaluated by several workerslike Sharmaand Joshi (1963), Kreb (1964) and Thakur and Singh (1986).
L attice dynamics of noble metalswere used by Vyaset a (2001) using three body forces. Jun et a (2006)
cal culated phonon dispersion curves of Cu, Ag and Au by cons dering the modified andytic embedded atom.
L atti ce dynamicswith second neighbour interactions and surface defectswas studied by Camtoset a (2009).
Surface defectsare known not to influence bulk propertiesvery grestly. Thapaet a (2000 ) have successfully
predicted the phonon dispersion curves of p-block metalsAl and Pb by adopting formalism of Lehman et
a(1962) for ion—ioninteraction and formalism of Thakur and Singh(1986 ) for ion—electroninteraction. The
success of proposed model encouraged to extend thismode to study lattice dynamicsof noblemetalsCu, Ag
andAu. They areal monovalent and possessface centered cubic structure and studied extensively giving
availability of theoretical and experimental resultsof phonon frequencies, lattice specific heatsand Debye
characteristic temperaturesfor purpose of comparison.

Method

Totd potential energy of any atomissum of potential energy dueto axialy symmetric forcesamongionsand
potentid energy duetoiondectroninteractionAxidly symmetricformdiamfor latticedynamicsof solid devel oped
by Lehman et al (1962) isbased on the assumption that theinteraction potentia between two atoms, which
have been displaced fromtheequilibriumincrysta consistsof two quadraticterms. Thefirst termisproportiond
to the square of the component of relative displacement al ong the vector joining the equilibrium positions of
two atomsand givesriseto the bond stretching or central force. The second termisproportional to thesquare
of the component of rel ative displacement perpendicular to the vector joining thetwo atomsin equilibrium
position and causes bond bending force.

Sinceall directionsperpendicular to thelinejoining equilibrium positions of two atomsare assumed to be
equivaent, theinteraction potential and corresponding forcesareaxialy symmetric.

Thetheoretical model used isalready reported by Thapaet a (2000). The secular determinant which
determinestheangular frequency of modesof vibrationinthecrysta isgiven by

ID (g)-mex?l|=0 «y
Wheremisionicmassand | isunit matrix.
Following relationsfor el astic constantsand phonon frequencies arereported by Thapaet a (2000).

C,=V2a [20,+4a, +23,+k.23] (2
C,=1/2a [0,-5B,-4p,+k.2a] (3)
C,=12a[o,+3B,+4B,] (4)

o 2(X) =1/m[80,+12B +D,, "= (X)] (5)

o,?(X) =1/m[40.,+16B,+D_, " (X)] (6)

SubscriptsL and T represent longitudinal and transversewavesrespectively, kisBulk modulusof eectron
7
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gas, ‘aissemi latticecongtant. D, "*and D, areelements of dynamical matrix corresponding toion-electron
interaction which are same asthat reported by Thakur and Singh(1986).
Thevaueof Bulk modulusk isrestricted by therelation C ,—C,, =4k————(7)

B, =bond bending force constant corresponding to first nearest neighbour.

B, = bond bending force constant corresponding to second nearest neighbour.
o, = bond stretching force constant corresponding to first nearest neighbour.

o, = bond stretching force constant corresponding to second nearest neighbour.

Input datafor evaluating force constants o, a., 3, and3, aregiven below intable 1, 2 and 3. Evaluated
valuesof model parametersaregivenintable4.
T A B L E 1(Elastic constants of Cu, Ag and Au in unit of 10° Nm )

Noble Elastic constants(10°Nn?) Reference
metals C, C, C.
Copper 16.850 12150 7550 Svensson et al (1967)
Silver 12.39 9.367 4612 Neighboursand Alers(1958)
Gold 12234 16314 4195 Neighboursand Alers(1958)
T A B L E 2 (zone boundary phonon frequencies of Cu, Ag & Au)
Noblemetals Zone boundary phonon Reference
frequencies(10*2Hz)
(), (v,),
Copper 721 508 Miller and Brockhouse (1971)
Silver 4.9 341 Kamitakaharaand Brockhouse (1969)
Gold 461 275 Lynnetal (1973)

T A B L E 3 (Atomic mass, Semi-lattice constant, Screening multiplication constant, Inter-electronic spacing, Fermi
surface wave vector of Cu, Ag and Au)

Noble Atomic Sami Screening Inter- Femisurface Reference
metals mass Lattice multiplication electronic wave vector
(m)20* constant  constant spacing k.
Kg (a10*m (r) 10nm
10"nm
Copper 105476 1807 0.340 1413 1358 Harrison(1980)
Silver 179.060 2040 0.353 1595 1203
Gold 316.965 2035 0.353 1592 1204
T A B L E 4 (Evaluated values of Model parameters and electron Bulk modulus of Cu, Ag & Au)
Noble metals Force Constants (Nm™)
oy % Bl Bz
Copper 200234 10.7859 17163 04832
Silver 17.7449 22092 0.7058 -0.2736
Gold 34.2044 0.2136 -26313 -2.3041

Using the eva uated va ues of force constants phonon dispersion relations of noblemetalsCu, AgandAu
along symmetry directions[£00],[ EEO] and [€ & ] are computed.

Thevaluesof C at different temperature are obtained by formulafrom Thakur and singh(1986)

C,= (3R/3000) ZE(hv/kT)g(v)
)

g(v) isfrequency distribution function defined by g(v)dv =9Nv?dv/v 2, v, isDebyethreshold frequency,
v, =k0/h.E(hv/KT) isthe Eingtein function defined by

E = (x€)/ (e‘-1)* wherex = hv/kT , v isfrequency, k isBoltzmann constant, hisPlanck’scongtant, T is

8
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temperatureand N isnumber of atomsinthecrystal. 6, is Debyetemperature. Calculation of C, at different
temperaturesisdoneby dividing first Brillouin zone of the crystal into one thousand miniature cellswhich
reduceto 48 non equivaent pointsunder symmetry operations. Secular equation (1) issolved at these points
by dividing thefrequency spectruminintervalsof Av =0.1T Hz.Debyetemperature,, iscal culated by standard
tableof [ C, - 6,/T] from Sehaand Srivastava(1965) by using computed valuesof C, a different temperatures.
Cd culated results of phonon frequencies, specific heetsand Debyetemperaturesof Cu, AgandAuarecompared
with experimenta results.

Resultsand Discussion

Copper : Experimenta determination of phonon frequencies have been madefor copper at 296 k by Svensson
et a (1967), Sinha (1966) and Nicklow et a( 1967 ) while Miller and Brockhouse (1971) measured
phonon frequenciesof copper by neutron scattering along symmetry directions. Their resultsdo not show
appreciabledeviation and are nearly same. Cal culation of phonon frequencies according to the adopted
model arefound almost same asthat of cal culated by Thakur and Singh (1986 ) using valenceforcefield
gpproximation.

The calculated results of phonon frequenciesfor copper along three symmetry directions on the basis of
adopted modd areplotted infig(1) dongwith experimenta resultsof Miller and Brockhouse (1971) giving
asatisfactory agreement

The ca culated | attice specific heat of Copper plotted against temperatureisshowninfig.(2) with experimenta
resultsof Giagueand Meadg(1941) giving satisfactory agreement. Debye characteristictemperaturesobtained
from lattice specific heat are plotted asafunction of temperatureinfig. (3) with experimental points of
Giagueand Meads(1941)) for comparison. Agreement i s satisfactory.

Slver : Phonon frequenciesfor silver arefound experimentally by Drexel et al (1969) Kamitakaharaand
Brockhouse (1969 )at room temperature.

Thecd culated resultsof phononfrequenciesfor Silver dong threesymmetry directionson thebasisof developed
model are plotted in fig. (4) along with experimental results of Kamitakahara and
Brockhouse(1969).Agreement between theoretical resultsand experimental valuesissatisfactory.

Theca culated lattice specific heats of Silver plotted againgt temperatureareshowninfig. (5) with experimenta
resultsof Meadset a (1941) giving satisfactory agreement. Debye characteristic temperaturesobtained
from lattices specific heat are plotted asafunction of temperatureinfig. (6) with experimenta pointsof
Meadset al (1941) for comparison. Agreement is satisfactory.

Gold: Thecalculated resultsof phonon frequenciesfor gold aong three symmetry directions on the basis of
adopted model areplottedinfig (7) ong with experimental resultsof Lynn et a (1973) giving satisfactory
agreemen.

The cal culated | atti ce specific heats of gold plotted against temperature are showninfig.(8) with experimental
results of Geballe and Giaque(1952) giving satisfactory agreement. Debye characteristic temperatures
obtained from | attice specific heat are plotted asafunction of temperaturein fig.(9) with experimental
valuesof Geballeand Giague(1952). Agreement between theoretical resultsand experimenta valuesis
satisfactory.

Conclusions
Thetheoretical model devel oped to study the lattice dynamics of face centered cubic metalsAl and Pb explains satisfactorily
phonon dispersion results, Lattice specific heats and Debye characteristic temperatures of face centered cubic metals
Copper, silver and gold. Hence axially symmetric model for ion-ion interaction and screened coulomb potential for ion-
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electron interaction explains satisfactorily the lattice dynamics of noble metals copper, silver and gold. Systematically
greater values of |attice specific heat and Debye characteristic temperature are observed in comparison to the experimental
values. Thisdiscrepancy can be attributed to the approximate method of cal culating the frequency spectrum and neglect of
anharmonic effects.
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POLY MERASE CHAIN REACTION

GHANASHYAM MAHATO*

“Science, like nothing €l eseamong theinstitutions of mankind growslikeaweed every year. Artissubject to
arbitary fashion, religionisinwardly foucused and driven only to substation itsalf, law shuttlesbetween freeing
usandendavtngus’ (Kary Mullis)

1.Introduction

Theinvestigation of genomewasgreetly enhanced during theearly 1970Swith the devel opment of recombinant
DNA technology. Thetechnique permitsusto obtain an unlimited supply of identica copiesof agene sequence
or DNA segment. Wichiscloned in aprokaryotic or eukaryotic cell with the help of avactor. tn 1985. yet
another remarkabletool inmolecular bilogy wasdiscovered by kary mullis, whichisknown aspolymerase
chain reaction ( PCR) nicked named now as peopl €' schoicereaction.

Themethdlogy isso important that the journal chosen Taq polumerase asthe molecul e of the year 1989.
Kary Mullisdescribed PCRinhisarticlepublishedinApril 1990issueof ScientificAmerican.ThePCRissuch
apowerful techniquethat it may replace completely the gene cloning with vectorsin due course.

2.History

ThePCR isnew oneof themodern biology’smost useful techniquesand hasbeen suedinvirtudly every area
of molecular biology and biotechnology. Kary Mulliswon thenobd prizel in Chemistry in 1993 for devel oping
PCR. Heinvented PCR whileworking asascientist for Cetus Corporation. He conceived theideawhile
cruisinginaHondaCivic on Highway 128 from San Franciscoto MendocinoinApril 1983. Mullisscribbling.
Onebasicingredient of the PCR isthat it amplifiesDNA by constant repetation—rather like the computer
programs. Kary Mulliswasgiven a$ 10000 bonusby Cetus, who &t first failed to redize the significance of the
discovery. Later they sold thetechnol ogy to Rochefor $300,000,000

In 1999, Kary Mullismentioned the computer connection again. “ It isinteresting that biochemistry devel oped
alongside computers. If computers had not come along at about the sametime asthe structure of DNA was

* Assistant Teacher, M.Sc. in Botany, J. K. College (Bandwan) Purulia (West Bengal) India.
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discovered, therewould be no biochemistry. You awaysneeded computer to processtheinformation. Without
it wewould haveroomsand roomsfull of monkswriting out the sequences”
3. parison of PCR and gene cloning

Parameter PCR GeneCloning

1 Final result Selectiveamplification Selective amplification of

of Specific sequence specific sequence

2. Manipulation Invitro Invitro & invivo

3. selectivity of the specific First step Last step

segment from complex DNA

4. Concentration of starting material Nanogram (ng) Microgram (ug)

5. Biological reigents Required DNA, enzyme Restriction enzyme,
ligase, vectors, bacterial
cel

6. Automation Yes No

7. Labour intensive No Yes

8. Error probability Less More

9. Applications More Less

10.Cost Less More

11.User’sskill Not required Required

12.Timefor atypical Experiment Four hours Two to four days

4. Principle of PCR

ThedsDNA of interest isdenatured is separateinto two tndividual strands.Each strand isthen allowedto
hybridizewith aprimer ( renaturation) . the primer —template duplex isused for DNA synthesisby theenzyme
thermo stable DNA polymerase( Tag DNA polymerase) isolated from thermaus aguati cas- athermophilic
bacterium grown in thermal spring.. The techenique became important with the discovery of Tag DNA
polymeraseby kary Mullis. It isathermo stable enzymethat retainsit activity even after DNA denaturation by
heat at 94°C . initidly DNA plification wastheklenow fragment of E. coli DNA polymerase-1 whch could
not withstand the high temperature of the denaturation step. Presently, sequenceinjust afew PCR cycleina
very short duration of time. So it exploitsthe natura function of DNA polymeraseto copy the genetic materia

r performing” molecular photocoping “

PCR consists of three basic steps

1) Denaturation : onrising the temperature to about 95° C for about one minute, the DNA getsdenatured
and the two stands separate.

i) Renaturation or Annealing : asthetemperature of themixtureissowly cooled to about 55°C the primers
base pair with the complementary regionsflanking DNA strands. Thisprocessiscalled renaturation or
annedling. High concentration of primer ensuresannedling between each DNA strand and the primer rather
than thetwo strandsof DNA

iii) synthesis or extension : Theinitiation of DNA synthesis occurs at 3'- OH end of each primer . The
primersare extended by joining the bases ( dN'TPs) complementary to DNA stands. THE synthetic process
iNPCRissimilar tothe DNA replication of theleading strand . However,the temperature hasto be kept
optimal asrequired by the enzyme DNA polymerase. For Tag DNA polymerase temperatureisaround
75°C. Thereaction can be stopped by rising the temperature to about 95°C. since both standsare copied
during PCR, thereisan exponential increasein the number of copiesof the gene. Thesethree stepsare
repeated 20-30 timesin an automated thermocycler that can heat and cool the reaction mixturein tubes
withinavery short time. Thisresultsin exponentia accumulation of specific DNA fragmentsendsof which
aredefined by 5’ end of the primers. Thedoubling of DNA stands corresponding to betarget sequences
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alowsusto estimate the amplification associated with each cycle using theformula. Amplification P% 2",
wheren P%no. of cycles

5. Method

PCR beginswith dsDNA containing the sequenceto beamplified and apair of oligonucleotied primerswhich

flank that DNA . The primersusually are 20 of more nucleotides |ong and are made synthetically , so a

limitation of PCR isthat information must be available about the sequence of interest. In brief PCRisdone

(Fig-1) asfollows:

a) Denaturae the ds DNA to single stands by heating at 94-95°C ( Fig- 8.21, part-1)

b) Cool the mixture, and allow to anneal the primers (A and B inthefigure) at 37- 65°C, depending on how well the base
sequences of the primers complement the base sequence of the DNA. Thetwo primers are designed so that they anneal
to the opposite stands of the template DNA flanking the sequenceto beamplified . Asaresult , the 3' ends of the primers
face each other

c) Extendtheprimerswith DNA polymerase at 70-75° C (Fig-8.21, part-2). For this, athermo stable DNA polymerase, such
as Tag DNA polymeraseis used.

d) Repeat the heating cycle to denature the DNA to single stands and cool the solution to anneal the primersagain ( Fig-
8.21, part-3) . ( Further amplification of original strandsisomitted inthe remainder of thefigure)

€) Repeat the extension of the primer with Tag DNA polymerase ( Fig8.21, part -4) . in such of the two double standed
molecules produced in the figure . one stand is of unit length; that is, it isthe length of DNA between the 5’ end of the
primer A and the 5" end of primer B —thelength of thetarget DNA . The other strand in both moleculesislonger than unit
length.

f) Repeat the denaturation of DNA and the annealing of new primers ( Fig-8.21, part-5) ( For amplification, the further
amplification of those strands which are no longer than unit length is omitted in the rest of the figure).

0) Repeat the extension of the primer with Tag DNA polymerase ( Fig-8.21, part-6). This producesunit length. dsSDNA Note
that it took three cycles to produce the two molecules of unit-length DNA

Repeated denaturation, annealing, and extension cyclesresult in ageometricincreasein theamount of unit-
length

DNA. SowithPCR, theamount of new DNA generated increase geometricaly. Srarting with 1 molecules
of DNA ,1 cycleof PCR produces2 molecules, 2 cycle produces4 moleculesand 3 cycles produces8 mole
cules. A further 10 cycle produces 1024 copies?2| 10 of thetarget DNA and 20 cyclestherewill be

» Thestrand buffer workswell for awide range of templatesand oligonucleotide primers, but it may not be
optimd for any particular combination . Thus, the conditionsgiven should beregared asapoint of departure
to explore modificationsand potential improvements

* Inparticulary , the concentration of M g2+ should be optimized whenever anew combination of target and
primersisfirst used or when the concentration of ANTPsor primersisatered. ThedNTPsarethemgor
source of phosphate groupsinthereaction, and any changein their concentration affectsthe concentration
of theavailableM g2+

¢) choice of polymerase enzymes

» Theenzymatic bascfor PCR amplificationisDNA polymerizationreaction that extendstheanneded primers
inthestandard 5'-3' direction.

» Theoriginal protocol used the klenow fragment of E. coli DNA polymerase—1 to perform the primer
extensonreaction ; however thismeant that fresh enzymeshad to be added after each round of denaturation
becausethisenzymeiseasly heat-activated.A related problemwith using an E. coli DNA polymeraseis
that the optimal activity level of theenzymeis37°C ,which greatly limitsthe specifity of thereaction owing
to degenerate primer annealing at thislow temperature.

 Both of these problems can be solved by switichingto aDNA polymeraseisolated from athermophilic
bacterium..
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» Thefirst commercialy availablethermostable DNA polymerasefor PCR camefrom the thermophilic
eubacterium, Thermus aquati cus known as Tag polymerase and agenetically — engineered from of the

enzymesynthesizedinE. coli. (ApliTagtm)

» TagqDNA polymeraseisa 94D thermostable DNA polymerase. Optimal optimal temperaturefor Taq
DNA polymeraseis 72°C. it lacks 3 -5’ exonuclease activity but has5’ -3’ polymerase activity. For most
amplification reactions 1.5 to 2 unit of enzymeisrecommended, shigher enzyme concentration leadsto

non- specificamplification.

» Somethermostable DNA polymerase cn use RNA templatesasasubstrate,, wich can be useful for PCR
gpplication that requireaseparate cDNA synthesisreaction using vird reversetranscriptase . An enzyme of
thisistherecombinant form of Tth (rTth) polymerasefrom Thermus thermophilus, which can catdyzehigh

temperaturereversetranscription of RNA inthe presenceof MnCl2.

Thermostable DNA polymerase commonly used in PCR

DNA polymerase Source Exonuclease activity
Pfu Pyrococcus furiosus 3 -5 (Proofreading)
Pfu (exo-) Pyrococcus furiosus No

Psp Pyrococcusfuriosus Sp. GB-D 3 -5 (Proofreading)
Psp (exo-) Pyrococcusfuriosus Sp. GB-D No

Pwo Pyrococcus woesi 3 -5 (Proofreading)
Tag(native or recombinant) Thermus aquaticus 5-3

Taq(N-terminal deletion) Thermus aquaticus No

Thr Thermus brocianus 5-3

Tfl Thermus flavus -
T Thermuslitoralis 3 -5 (Proofreading)
Tli (exo-) Thermuslitoralis No
Tma Thermus maritime 3 -5 (Proofreading)
Tth Thermusthermophilus 5-3

Characteristic features of some Thermostable DNA polymerase commonly used in PCR
Enzyme Relativeefficiency Error rate Processivity Extensionrate 5 -3 3-5

exonuclease exonuclease

Taq &8 2x104 % &) NO Yes
Ti 70 4X 105 7 67 Yes No
Pfu 60 7X10-7 N.D N.D Yes No
rTth n.d N.D 0 60 No Yes

Rdativeefficdency - Percent conversion of templateto product per cycle
Frequency of error per base pairsincorporated.
Average number of nucleotides added before dissociation.
Average number of nucleotides added per second.

not determined.

Error rate
Processvity
Extensonrate
nd

d) dNTPs

dNTPs are purchased or prepared at saturation concentrations (200 u M for each Dntp) in 0, 1 mM
EDTA. A stock solution of dNTPs (50 mM) should be adjusted to pH 7.0 with 1N NaoH , to ensure that
the pH of thefina reaction dosenot fall below 7.1.

€) Source DNAor target sequence
» Template DNA sequence can be added inasingle or double stranded form.

» Linear target sequencesare amplified better ascompared to closed circular DNAS.

16



POLYMERASE CHAIN REACTION

» Purity of templateisflexibleand even crude DNA extracts(e.g. pulp of afossi| tooth, ahair follicle) canbe
sued aslong asthe addition of template dose not inhibit the activity of polymerase.

» Higher amount of template DNA can lead to non-gpecific amplification.

» A singlecell or crudelysates prepared by simply boiling cellsinwater or specimenswith an average
molecular length of only afew hundred base pairsare usudly adequatefor successful amplification.

» Theconcentration of of target sequencesinthe PCR reactionisgeneraly in nanograms (5—2100ng). The
concentration of of target sequencesinthetemplate DNA obvioudy variesaccording to the circumstances
and isoften not under the control reactionsthat contain decreasing amountsof known target sequences
(1.0,0.1,0.010.001 ngetc.) to check that the amplification reaction isfunctioning at therequired sengitivity.

f) Amplification reaction and specificity

» Therearetwoimportant fundamental aspectsof the PCR amplification ; oneisenormousamplification
achieved and the other isthe specificity of the PCR.

» ThePCR amplification proceduretol eratesmany variationsfromtheideal reaction conditions. In particular,
adegree of mispairing will betolerated, aslong asthe 3’ —endmost two or three bases do not containa
mismatch.

» Thetarget sequenceisdefined by theflanking primersand the specificity derivesfromthespecific hybridization
of the primersunder the annealing conditionsset for thethermal cycle. Thefact isthat thelength of thetarget
sequenceislimitedtolessthanfew kilobases. Thisisespecidly likely when degenerate primersisemployed.
Howerer, an unintended point of hybridization will often beirrelevant becauseitisnot likely that asecond
primer moleculewill hybridize near enough for ampilification to occur.

g) Cycling parameters

PCRisperformed by incubating the samplesat three different temperatures corresponding to the three steps

denaturation, annealing and extension) inacycle of amplification ( Fig-2). Thiscycling can beaccomplished

ether manudly with preset water bathsor automatically with thermd cycdler avail ablefrom severd manufactures.

Initial Denaturation step : complete denaturation of template DNA at the strat of the PCR reactionisof key
importance. Incomplete denaturation resulsinefficient utilization of templateinthefirst amplification cycle
andinapoor yield of PCR product. Itisgeneray performed at 95°C for 1 to 3 minutes, depending onthe
GC content of thetemplate. if longer initial denaturation or temperatureis necessary, then Tag DNA
polymerase can be added after this step as hogher temperature may affect the enzyme stability. Initial
denaturation step isperformed only oince at the beginning of thereaction.

Denaturation : Subsequent denaturation stepsare performed for ashorter timeof 30 secto 1 minuteat 94°C
for, 30cydesThisissufficient, Sncethe PCR product synthesized inthefirst amplification cycleissgnificantly
shorter than thetemplate DNA and completely denatures under these conditions. Certain additiveslike
DMSO | Glycerol areused to facilate DNA denaturation depending on the GC content.

Annealing : the optimal annealing temperatureisgenerally 5°C lower than the melting temperature of the
primer —template DNA duplex , performed for 30 sec to 1 minute. If non—specific productsare obtained
in addition to the expected product the annealing temperatureis optimized by increasing it stepwise by
1"2°C.

melting Temperature (Tm) —it isthe temperature at which primer and DNA hybrid will dissociate. itis
determined by using following formula-Tm={4(G+C) } +{2(A+T)}

Extension : Primer extension, resulting in the synthesisof new DNA strandiscarried out at 72°C , whichis
optimal temperaturefor Tag DNA
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7. Setting of a standard amplification reaction or protocol
1) Procedure:

e Setupthegeneral reactionina0.5 ml microfugetube asdescribe below and asin table .Mix well and centrifugeit.

e 10X PCR buffer.600mM TRIS—HCL (pH9.5, room temperature), 150mM (NH4)2 SO4 and MgCl2 Overaly with
minera oil (1200 ul)

e Theabovegiven standrand conditionswork for awide range of templates and oligonucleotide primers, but they maynot
be optimal for any particular condition.

e Heat thereaction mixturefor 5min at 94°C, to denaturethe DNA completely Whilethereaction mixtureisstill at 94°C, add
0.5ul of Tag DNA polymerase ( 5 units| i) . Tag DNA polymerase is supplied in a storange buffer containing 50%
glycerol. This solution is very viscuous and is difficult to pipette with accuracy. Athe brst method is to centrifuge the
tube containing the enzyme at 12000g for 10 sat 4°C in amicrofuge. And then to withdraw the required amount of
enzyme

»  SampleVoloume: Most amplification are performed at 20, 50 or 100ul in volumein 0.2 or 0.5 microfuge tubes. Larger
volume do not allow adequate thermal aquilibrium of the reaction mixture.

T A B L E PCRreagents needed for a 100ul of reaction mixture

Reagent Volume Final concentration
10X PCR buffer 10ul X
10MmdNTPsmix 2ul Each dNTP0.2-1.25mM
Primer 1 Variable 0.1-1.0uM

Primer 2 Variable 0.1-1.0uMm
Template DNA Variable 0.1-1.us 100ul
Taq DNA polymerase 0.5ul 2.5units| 100ul
DMSO* Variable 5%

Glycerol* Varigble 10%

PM PE* Variable 1%

Sterilewater Variable -

Final concentration 100ul -

* Substitute with other enhancer agents as available.

Thefollowing reagent are added to the PCR tubein thefollowing order :
Reagent Volume

Sterilewater 33ul
10X assay buffer 5ul
10mM dNTPsmix 3ul
Template DNA (100ng | 1 ) In
Forward Primer ( 100 ng |ul) Ui
ul
ul
S0ul

Reverse Primer (100 ng | )
Taq DNA polymerase (3U | W)
Total reaction Volume
Reaction mixtureislayered with 100 or 50ul ( depending onthevolume of thereaction mix ) of minerd ail
to prevent evaporation of sampleduring repeated cycles of heating and cooling. Eral oil need not be addesif
the Thermalcycler isequipped with ahest lid.
Typicd conditionsfor denaturation annealing and polymerization aregiveninfollowing table. Thesamples
to-20°Cfor storange. If the PCR isrun overnight, then set thethermocycler to theend of thelast cycle, sothat
the next day the early morning samplescan betransferred
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Cycling procedure

File Cycle Temperature Time No.of cycle
First cycle 1
Denaturation A°C 5min
Anneal 50°C 2nin
Elongate 72C 3min
Subsequent cycle 30-35
Denaturation AC 1min
Anneal 50-65°C 2min
Elongate 72C 3min
Last cycle 1
Denaturation AC 1min
Anneal 50°C 2min
Elongate 72C 10min

Carefully withasampleof theamplified DNA from thebottom of thetubeand andlyzed it by gel e etrophoresis
southern hybridization or DNA sequencing. If necessary, the can beremoved from the sample by extraction
with 150 ul of chloroform. Themicelle can betransferred to afresh tube with an automatic micropipettes.
However, in Therrmocycler , theadding of oil isavoided by uniformly heating thetubesat thetop aso, sothere
will not beany condensation of water under the caps.

i) precaution

— Thetiming of individual steps should begin only after the reaction mixtures have reached the required temperatures.
Between 30— 60s are required for the reaction mixture to reached the desired temperature after thetemperature shift. It
isimportant to adjust the length of the incubation steps to compensate for these reactions.

— Theannealing temp. (50°C) chosen hereisacompromise. Theamplificationismoreefficient if theannealingis carried
out at lower temperature (37°C), but the amount of mispairing isvery high. At higher temperature (55C) , the specificity
of theamplification reaction isincreased, but itsoverall yield will be reduced.

— thelonger the distance between the primers . the longer the time required for the complete synthesis of the entire target
sequence. Thistime given abovein the table is optimized for atarget sequence of about 500 bases long.

— The number of amplification cycles depends on the concentration of target DNA in the reaction mixture. At least 25
cycles are required to amplify single — copy target sequences in mammalian genomic DNA, just enough to detect on

agarose or polyacrylamide gels. Also, the amount of Tag polymerase usually become limiting after 25-30 amplification
cycles.

i) AndyssonAgarosegd :

— Following PCR amplification, 5pof gel loading buffer isadded to each of the PCR tubes.

— Then the mixture is tapped thoroughly for the 2 layersto separate

— Following that , 15u.0f the reaction mixtureis carefully pipetted out ( avoiding mineral oil layer ) and loaded onto 1.5 %
agarose gel.

— Agarose Gel electrophoresisisthen carried out and stained with enthidium bromide to analyzed the PCR products

— With Pcr , specific fragments can be amplified and RFLP | sequencing under taken without isolating the organism.

— The product could also be analyzed by blotting | transfer to nylon membrane and hybrization with specific probes.

— incorporation of biOtin| dgoxigenin labeled d UTP during amplification and diction by colorimetric | luminescent techniques
are other approaches for detection and quantitation of PCR products.

8. Types of PCR

i) Conventional DNA based PCR: Thesearethe classical and conventional PCR assays. The primerstarget
sequenceson DNA and amplification followsthe usaal stepsof denaturation, annealing and el ongation.
Most of the PCR techniques devel oped for various organism bel ong to thiscategory.

ii) nested PCR: Sequencesimilaritiesbetweenthetarget SNA and related DNA arevery frequently seen .as
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aresult if this, the primers may bind to both the DNAsand therefore even the undesired DNA also gets
amplifiedin PCR. Useif nested primars increasesthe specificity of PCR and selectively amplifiestarget
and undesired DNA .Nested PCRisillustrated inFig. 8-3 Inthefirst cycleif PCR, the productsare both
fromtarget DNA and amplification proceeds.

A further modification of thismethod hasbeen called dropin drop out PCR. Inwich thetwo setsof primersare
added s multaneoudly. The primersare designed such that the outer set amplifiesat amuch higher melting
temperaturethan theinner set and hasalow anneading temperature. Cycling beginsat high temperatureis
dropped, allowing theinner set to primeaswell. After several roundsthe annealing temperatureisdropped,
alowingtheinner setto primeaswell. After few roundsof PCR, whenthe shorter product accumul ates, the
denaturation isalso dropped so that products of the outer primers can no longer melt to form lempl ates,
which causesthe accumulation of productsfromtheinner primersonly.

ii1) Inverse PCR: Intheinverse PCR, amplification of DNA of the unknown sequencesiscarried out fromthe
known sequence. Fig. 23.09. Thetarget is cleaved with restriction enzyme which does not cut known
sequence but cutsthe unknown sequence on either side. Thefragments so formed areinverted and get
circularized by DNA ligase. The PCR isperformed onthecircul ar fragmentsof DNA. Two primersare
used that face outwardsfrom theknown DNA sequence. It may be noted that the primersareare generated
intheoppositeddirectiontothenormal, sncetheorigina sequenceisinverted during circularization. PCR
amplification givesasinglelinear product that includesunknown DNA from both left and right Sides. The
PCR product can now be cloned and / or sequenced.

iv)Anchored PCR: Intheanchored PCR, asmall sequence of nucleotides can be attached or tagged to the
target DNA i.e.theDNA isanchored. Thisisparticularly useful when the sequence surrounding the target
DNA isnot known. Theanchor isfrequently apoly Gtail towhich apoly C primer isused. Theanchoring
can a'so be done by the use of adaptors. Asthe adaptors possess aknown sequence, the primer can be
chosen.

V) Asymmetric PCR: PCR technique can a so be used for the synthesis of single stranded DNA molecules,
particularly useful for DNA sequencing. Intheasymmetric PCR two primersinaratio 100 : 1 are used.
After 10-15 cyclesof PCR, oneprimer isexhausted. Theresultisthat inthe next 10-15 cycles, only single
stranded DNAsare generated.

vi) In-situ PCRamplification and detection : Techniqueshave been devel oped for the correl ation of molecular
resultswith cytological and histological features. In thesetechniques, theamplification can bedonedirectly
onthe sections. Paraffin embedded or cytospin coated onn coated glassdidesare digested with protease
and amplification solutionisadded. Tag polymeraseisthen added at 60° C cyclesaredone. Product could
be detected by in-situ hybridization or by direct incorporation of biotin/ digoxigeninlabelled nucleaotieds.

vii) Reverse Trancription PCR: The PCR technique can a so be employed for the amplification of RNA
moleculesinwhich reversetranscription occur by athermostable Reverse Transcriptase (r'Tth) isolated
from Thermusthermophilus. That iswhy itiscalled asRT-PCR. So, the RNA molecule (MRNA) must be
first converted into Cdna. Alternatively, oneof theviral reversetranscriptase enzymes(AMV RTaseor
MMLV RTase) can be used for the cDNA synthesisreaction, and then asecond reactionis performed
using oneof thethermostable DNA polymerase. Different primerscan beemployed for the synthesisof first
of Cdna. Theseincludethe use of random primers, oligo dT primer and agene sequence specific primer
(GSP). Thus, when cloning eukaryotic genesthe cDNA versionisused asit lavkstheintrons. Oncethe
cDNA hasbeen made, PCR can be used to amplify the cDNA and generate multiple copies. Thiscombined
procedureisreferredto asRT —PCR ( Fig..... 23-14,23-15,3-16)

RT—PCR hasother uses. A specific MRNA moleculeis made when the genefor the proteinisturned of and
expressed. Therefore, extraction and purification of themRNA gives several copiesof every genethatis
being expressed under particular growth condition. RT—PCR can then performed onthe mixture of mMRNA
using PCR primersthat match some particular geneof interest. If thisgenewasexpressed under the specific
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growth conditions, aPCR product will be produced, wheress, if thisgenewas switch off, none of the particular
MRNA will be present and no band will be generated. Carrying out RT—PCR on an organism under
different growth conditionsrevea swhen the gene under scrutiny wasswitched on. Thisalowsanaysisof
which environmental factors bring about expression of any choosen

Rapid Amplification of cDNA ends (RACE) —Using only reversetranscriptase, full length cDNA copiesmay
beherdto get, especidly from mRNA that isvery low amountsor unusualy long, reverstranscriptase often
fallstoreachtheend of along RNA template dueto hindarance by RNA seceondary structure. Thusthe5"
endisoftenincomplete. Consequently some meansof recovering the complete cDNA intwo halves; hence
the name Rapid Amplification of cDNA ends(RACE). Itisnecessary to know part of theinternal sequence
of themRNA/cDNA inorder to design theinternal primers; therefore, thetechniqueisgenerally usued
when anincomplete cDNA wasisolated by other techniquesaslibrary screening. The RACE procedureis
unique as anchor sequences are added to each end of the cDNA to facilitate the PCR.

The 3 reaction of RACE—PCR primesreversetranscriptaseto synthesizeaDNA copy frompoly (A) tail of
themRNA by using anoligo (dt) primer that has a unique anchor sequenceat the5’ end. Sciencethe
internal sequenceisknown, aninterna primer isdesigned and known as gene sequence specific primer
(GSP) . sothat PCRwill amplify from poly(A) tail tothe middle of thegene(Fig...23. 17.

Inthe 5’ reaction, theinterna primer GSPisusetoinitiate DNA synthes's using reversetranscriptase. Next,
anartificial poly(A) tail isadded tothe 3 ‘end of the DNA by internd transferseand Datp . Thesameoligo
(dT)/ anchor primer isused i initiatethe3' reactionisthen used again during the PCR amplificationcycle
for the5' reaction . Theanchor sequence primer and internal primersare generally designed toinclude
conventiona restriction sitesto allow further cloning sequencing . (Fig...)

viii) Real- timequantitative PCR: Thereare many amplificationsof the PCR whereit would be advantageous
to be ableto quantify the amount of staring material . Theoretically thereisaquantitative relationship
between theamount of starting materia ( target sequence) and the of PCR product at any givencycle. In
practice, replicatereactionsyie d different amountsof products, making quantitation unreliable. Higuchi et
L. (1992< 1993) pioneered the use of ethidium bromideto quantify PCR productsasthey accumulate,
Amplification producesincreas ng amountsof doublestranded DNA, with bindsethidium bromide, resulting
inanincreasein fluorescence. By plotting theincreasein fluorescence versuscyclenumber itispossibleto
analysethe PCR kineticsinred time. Thisismuch more satisfactory than analyzing product accumulation
after afixed number of cycles.

Theprincipa drawback to the use of ethidium bromideisthat both specific and non-specific productsgenerate
asignal. Thiscan be overcome by the use of probe-based methodsfor assaying product accumul ation
(Livak eta. 1995). The probesused are oligonucleotideswith areporter fluorescent dye attached at the 5’
end and aquencher dyeat the3' end. Whilethe probeisintact, the proximity of the quencher reducesthe
fluorescence emitted by thereporter dye. If thetarget sequenceispresent, the probe anneal sdownstream
from one of the primer sites. Asthe primer isextended, the probeiscleaved by the5' nuclease activity of
the Taq polymerase (Fig. . Thiscleavage of the probe separatesthe reporter dye from the quencher dye,
thereby increasing the reporter-dye signal . Cleavage removesthe probe from thetarget strand, allowing
primer extension to continueto the end of the template strand. Additional reporter-dye moleculesare
cleaved from their respective probeswith each cycle, effecting an. increasein fluorescenceintensity
proportional to theamount of amplicon produced. | nstrumentation has been devel opment which combines
thermd cyclingwith measurement of fluorescence, thereby enabling the progresssof the PCR to bemonitored
inreal time. Thisrevolutionizesthe way one approaches PCR-based quantitationfo DNA. Reactionsare
characterized by the point intimeduring cycling when amplification of aproduct isfirst detected, rather than
by theamount of PCR product accumulated after afixed number of cycles. The higher the starting copy
number of thetarget, the sooner asignificant increasein fluorescenceisnoted. Quantitation of theamount
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of target in unknown samplesisachieved by preparing astandard curve, using different starting copy numbers
of thetarget sequence.

Thereal-time PCR assay has many advantages over conventional RT-PCR methods, including rapidity,
guantitative measurement, lower contamination rate, higher sensitivity, higher specificity, and easy
standardization. Thusnuclei c acid- based assay or real-time quantitative assay might eventually replace

Virusisolation and conventional RT —PCR asthe new gold standard for therapid diagnosisof virusinfection
intheactua- phase samples. Red -time PCR hasenhanced wider acceptance of the PCR duetoitsimproved
rapidity , sengitivity , reproducibility and thereduced risk of carry over contamination. Real —time PCR
assay used for quantitative RT-PCR combinethe best attributes of both relative and competitive (end-
point) RT-PCR inthat they areaccurate, precise, capableof high throughput, and relatively easy to perform.
Real -time PCR automatesthe laborious process of amplification by quantitating reaction productsfor
each sampleinevery cycle. Theresultisan amazingly broad fold dynamic range, with no user intervention
or replicatesrequired. Dataanaysis, including standard curve generation and copy number calculation, is
performed automeatically. Asmorelabsand corefacilitiesacquiretheinstrumentation required for redl-time
analysis, thistechnique may becomethe dominant RT-PCR- based quantitation technique.

Advantages of Real Time PCR
— Rapidity dueto reduced cycletimesand remova of post PCR detection procedures., — Very sendtive, —
Reproducible., — Reduced risk of carry —over contamination., — High samplethroughput ( 200 samples
day).,— Easy to perform ., — The detection of amplicons could be visualized as the amplification
progressed .,— Allow for quantitation of result, — Software driven operation.

Real —time Reporters
— SYBR T Green
— TagManr and
— Molecular Beacons

LI rea —timePCR systemsrely upon the detection and fluorescent reporter , thesignal of whichincrease
indirect proportion totheamount if PCR product inareactiona) SYBRr Green
Inthe simplest and most economical format , that repoter isthe double stand DNA —specificdye SYBRr

Green (molecular probes). SY BRr Green bindsdouble standed DNA, and upon excitation emitslight. Thus

asaPCR product accumulates, fluorescence. Thedisadvantagesisthat isthat SY BRr Greenwill bind to any

double standed DNA inthereaction , including primer —dimmer and other non- specific reaction products,
which result in an overestimation of thetarget concentration. For single PCR product reaction with well-
designed primers. SY BR Green canwork extermly well. With spurious non- specific background only showing

upinvery latecycles. (Fig- 23-22)

b) TagMan probes: areoligonucleotidesthat contain afluorescent dye, typicaly onthe 5’ baseand aquenching
dye, typically located onthe 3' base. Whenirradiated, the excited fluorescent dyetransfer energy tothe
nearby quenching dyemolecul erather fluorescing, resulting inanon-fluorescent substrate. TagMan probes
are designed to hybridize to an internal region of a PCR product. The TagMan probe consist of two
fluorophoreslinked by aDNA sequencethat will hybridizeto the middle of thetarget DNA Fluorophores
resonanceenergy transfer (FRET) transferstheenergy from the short wave length fluorophoreson oneend
to thelong wavelength fluorophores on the other end. Thisquenchesthe short waveemission (Fig. 23:23).
During PCR, when the polymerase replicates a template on which a TagMan probe is bound, the 5
exonucleaseactivity of the polymerase cleavesthe probe. This sepearatesthefluorescent and quenching
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dyesand FRET no longer occurs. Fluorescenceincreasesin each cycle, proportional to therate of probe
cleavage.

¢) Molecular Beacons: Itisused in conjuction with PCR primersto giveahighly specificamplification plus
detection system. Scorpion primersconsist of amolecular becon (Fig. 23 : 25) joined toasingle stranded
DNA primer by aninert linker molecule. It also contain fluorescent and quenching dyes, but FRET only
occurswhen the quenching dyeisdirectly adjacent to thefluorescent dye. M olecular beaconsaredesigned
to adopt ahairpin structurewnhilefreein solution, bringing thefluorescent dye and quencher in close proximity

When amolecular beacon hybridizesto atarget, thefluorescent dye and quencher are separated, FRET does
not occur, and thefluorescent dye emitslight uponirradiation. Unlike TagMan probes, moleculer beacons
aredesigned to remainintact during the amplification reaction, and must rebind to target in every cyclefor
sugna messurement

Real-time Reportersfor Multiplex PCR: TagMan probeand molecular beaconsalow multiple DNA species
to bemeasured inthe same sample (multiplex PCR), sincefluorescent dyeswith different emission spectra
may be attached to the different probes. Multiplex PCR alowsinternal controlsto be co-amplified and
permitsaldediscriminationit single-tube, homogeneousassay, Thesehybridization probesafford aleve of
discriminationimpossibleto obtainwith SY BR Green, sincethey will only hybridizetotruetargetsinaPCR
andnot to primer- dimmersor other spurious products.

Investing inthe Real- Time Technique: Redl - time PCR requires an instrumentation platform that consi sts of
atherma cycler, computer, opticsfor fluorescence excitation and emission collection, and dataacquisition
and analysis software. These machines, availablefrom several manufacturers, differ in sample capacity
(someare 96-well standard format, other process fewer samplesor require specialized glass capillary
tubes). Method of excitation ( someuselaser, othersbroad spectrum light sourceswith tunablefilter), and
overdl sengitivity. Therearea so platform—specific differencesin how the software processesdata. Real-
time PCR machinesare not cheap, but arewell within purchasing reach of corefacilitiesor labsthat have
theneed for high throughput quantitativeandysis.

Viral Quantitation: Themajority of diagnostic PCR assay reported to datahave been used inaquditative or
yes/noformat. The development of real-time PCR has brought true quantitation of target nucleic acids out
of the pureresearch laboratory and into the diagnostic laboratory. Determining theamount of template by
PCR can be performed intwo ways:

— as relative quantitation and

— as absolute quantitation

Relative quantitation : describes changesin the amount of atarget sequence compared withitslevel ina
related matrix.

Absolute quantitation : statesthe exact number of nucleic acid targetspresent inthesampleinrelationtoa
specificunit.

Generally, relative quantitation provides sufficient information and issimpler to develop. However, when
monitoring the progress of aninfection, absolute quantitationisuseful in order to expresstheresultsinunits
that rae common to both scientistsand cliniciansand acrossdifferent platforms. Absol ute quantitation may
also be necessary when thereisalack of sequentia specimensto demonstrste changesinviruslevels, no
suitably standardized reference reagent isavailable or when theviral load isused to differentiate active
versuspersstent infection.

A very accurate approach to absol ute quantitation by PCR isthe use of competitive co-amplification of an
internal control nucleic acid of known concentration and awild typetarget nucleic acid of unknown
concentration, withtheformer designed or chosen to amplify with anequd efficiency tothelatter. However,
whileconventiona competitive PCRisrdatively inexpengve, red-time PCR isfar more convenient, reliable
and better suited to quick decison makinginaclinica stuation. Thisisbecause conventiond. Quantitative,
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competitive PCR (qcPCR) requires significant devel opment and optimization to ensure reproducible
performance and apredetermined dynamic rangefor both the amplification and detection components.

Limitation of Real Time PCR
= Inability to monitor ampliconssizewithout openingthesystem.,=  Incompaibility of someplaformswith
somefluorogenic chemigtries., = Thereatively restricted multiplex capabilitiesof current applications., =
The start-up esprese of real time PCR isprohibitivewhen used in low-throughput |aboratory
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AXIALLY SYMMETRICFORCESAND CRY STAL DYNAMICSOF
TRANSITION METALS, Pd, ThRAND Ni

S.R.B. THAR*

Abstract
Crystal dynamics of transition metals has been studied by applying a phenomenological model. In this model the
potential energy isconsidered dueto (i) ion-ion and (ii) ion- electron interactions. Contribution duetoion-ioninteraction
isevaluated using axially symmetric model while contribution dueto ion-electron interaction is eval uated using screened
coulomb potential. The theoretical model is used to compute phonon frequencies. The computed phonon frequencies are
used to interpret the lattice specific heat capacities and Debye characteristic temperatures of face centered cubic

crystals Pd, Th and Ni giving satisfactory agreement with experimental results.
Key Words: Axially symmetric model, Debye Characteristic Temperature, L attice Specific heat, Phonon
frequencies, Screened coulomb potential.

Introduction
L attice dynamicsof meta shave been studied theoretically by large number of workersusing pseudopotential
and phenomenol ogical models. Bertolo and Shukla(1975,1977) studied the phonon frequenciesand l attice
specific heatsof trangtion metal susing modified version of Bhatiamode! of Lehmann et a(1962). Thakur and
Singh (1986) applied three body phenomenological valenceforcefield model to study phonon frequencies,
lattice specific heatsand Debye characteristic temperatures of transition metals. Applying Cheveau model
(1968), S.Pal (1975, 1976) studied thelattice dynamicsof Palladium. Rosengren et a (1975), JKumar(1977)
andVrateet a(1977) used different form of modd potential sto study lattice dymanicsof Thorium. Using pair
wiseforcesfor short range and Kreb’s approach (1965) for long range coulomb forces Guptaet al (1975)
calculated dispersion relations of nickel. Thapa(1998) studied lattice dynamicsof Pd, Th and Ni using the
concept of many body interactionsof Sarkar and Sengupta (1969). Firgt principletheoriesand pseudopotentia
gpproach involverigorous and tedious cal cul ationswhile phenomenol ogical model sare comparatively smple.
Inthispaper we apply aphenomenol ogical modd whichisaready used by Thapaet a (2000) toexplainlattice
dynamicsof p-block metasAl and Pb. Thepresent model includesaxialy symmetricforcesforion-ioninteraction
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and screened coulomb potentid for ion-eectroninteraction. lon-ioninteractionincludesbond stretching (central)
and bond bending (non- central) forces up to second neighbour. Model for ion-ion interaction isdevel oped by
Lehman et a(1962) and that for ion-electron interaction isdevel oped by Thakur and Singh (1986).

Theoretical Model
Thetheoretical mode usedisaready reported by Thapaet d (2000). Thesecular determinant which determines
theangular frequency of modesof vibrationinthecrystal isgiven by
ID (g)-mex?l|=0 «y
Wheremisionicmassand | isunit matrix.Following relationsfor e astic constantsand phonon frequencies
arereported by Thapaet a (2000).

C,,;=V/2a [20.+23,+40.,+K.24] (2
C,=V/2a [o.-5B,-4B +k.24] ©)
C,=V/2a [, +3B,+4B,] (4)
o 2(X) =1/m[80.,+12B +D,, "= (X)] (5

o,?(X) =1/m[40.,+16B,+D_, " (X)] (6)

SubscriptsL and T represent longitudinal and transversewavesrespectively, kisBulk modulusof eectron
gas, ‘a issemi lattice constant. D, *and D' are elements of dynamical matrix corresponding toion-
electroninteraction which are same asthat reported by Thakur and Singh(1986).

Thevaueof Bulk modulusk isrestricted by therelation C ,—C,, =4k————(7)

B, = bond bending force constant corresponding to first nearest neighbour.

B, = bond bending force constant corresponding to second nearest neighbour.
o, =bond stretching force constant corresponding to first nearest neighbour.

o, = bond stretching force constant corresponding to second nearest neighbour.

Evaluation of Model Parameters
Input datafor evaluating model parametersa,, o, B, and3, aregivenbelow intable 1, 2 and 3. Evaluated
valuesof model parametersaregivenin Table4.
T A B L E 1 (Elastic constants of Pd, Th and Ni in unit of 10 Nm )

Transition Elastic constants(10°Nm2) Reference
metals C, C, C.
Pdladium 22700 17590 7.170 Rayne(1954,1961)
Thorium 7530 4.890 4.780 Auard(1969)
Nicke 24.600 1500 12.200 Klerk (1959)
T A B L E 2 (zone boundary phonon frequencies of Pd, Th & Ni)
Transition metals Zone boundary phonon Reference
frequencies(10"?Hz)
(v), (v,),
Palladium 6.70 45 Miller and Brockhouse
(1971)
Thorium 3474 2259 Reese, et al(1973)
Nickel 855 6.27 Birgeneau, et al (1964)

T A B L E 3 (Atomic mass, Semi-lattice constant, Screening multiplication constant, Inter-electronic spacing, Fermi
surface wave vector)
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Noble Atomic Sami Screening Inter- Femisurface Reference
metals mass Lattice multiplication  electronic wave vector
(m)10* constant constant spacing k.
Kg (a10*m (r) 10nm
10nm
Palladium 176,624 1945 0.6369 2137 0.898 Harrison(1980)
Thorium 385183 2542 08322 1252 1532
Nicke 97.458 1762 0.1290 1633 1175
T A B L E 4 (Evaluated values of Model parameters and electron Bulk modulus of Pd, Th & Ni)
Transition metals Force Constants (Nm™)
0(1 0(2 B 1 BZ
Palladium 30.8424 0.1899 -1.1277 -2.1128
Thorium 238429 -1.8720 -1.1037 0.9663
Nicke 244218 7.1667 3.3565 21254

Resultsand Discussion
Using theva uesof force congtants phonon dispersonrelaionsof trangtionmeta Pd, Thand Ni dong symmetry
directions [£00],[ £EO] and [ & &] are computed.

Thevaluesof C at different temperature are obtained by formulafrom Thakur and singh(1986)

C,= (3R/3000) ZE(huv/kT)g(v)
)

g(v) isfrequency distribution function defined by g(v)dv =9Nv?dv/v 2, v, isDebyethreshold frequency,
v, =k0,/h.E(hv/KT) isthe Eingtein function defined by

E = (x€)/ (e‘—1)* wherex = hv/KT , visfrequency, k isBoltzmann congtant, hisPlanck’scongtant, Tis
temperatureand N isnumber of atomsinthecrystal. 0, is Debyetemperature.

Calculationof C, at different temperaturesisdone by dividing first Brillouin zone of the crystal into one
thousand miniature cellswhich reduceto 48 non equivaent pointsunder symmetry operations. Secular equiation
(1) issolved at these pointsby dividing thefrequency spectruminintervasof Av=0.1T Hz. Debyetemperature
0, iscalculatedby standard tableof [ C, - 6,/T] from Sehaand Srivastava(1965) by using computed values of
C, at different temperatures. Cal culated results of phonon frequencies, specific heats and Debyetemperatures
of Pd, Thand Ni are compared with experimental results.

Palladium: Thecd culated resultsof phonon frequenciesfor palladium aong three symmetry directionsonthe
bassof developed modd areplottedinfig(1) dongwith experimenta resultsof Miller and Brockhouse(1971)
giving satisfactory agreemen.

Thecd culated | attic specific heatsof Pdladium plotted againgt temperatureare showninfig.(2) with experimentd
resultsof Clusiusand Schachinger(1947) giving satisfactory agreement. Debye characteri stic temperatures
obtained from lattice specific heat are plotted asafunction of temperatureinfig. (3) with experimental
pointsof Clusiusand Schachinger (1947) for comparison. Agreement issatisfactory.

Thorium: The calculated results of phonon frequenciesfor Thorium aong three symmetry directionson the
basis of adopted model areplotted infig(4) aongwith experimental results of Reeseet a (1973) giving
satisfactory agreement.

Thecd culated | atti ce specific heat of Thorium plotted against temperatureisshowninfig.(5) with experimental
resultsof Reeseet al(1973) giving satisfactory agreement. Debye characteristic temperature obtained from
|attice specific heat isplotted asafunction of temperatureinfig. (6) with experimenta pointsof Reeseet d
(1973) for comparison. Agreement is satisfactory.

Nickel : Thecalculated resultsof phonon frequenciesfor Nickel alongthree symmetry directionsonthebasis
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of developed modd are plotted infig. (7) along with experimental resultsof Birgeneau et al (1964) giving
satisfactory agreement
Thecd culated lattice specific heatsof Nickel plotted against temperatureareshowninfig. (8) with experimenta
resultsof Busey and Giagque (1952) giving satisfactory agreement. Debye characteristic temperatures obtained
fromlattic specific heat are plotted asafunction of temperatureinfig. (9) with experimental pointsof Busey
and Giague (1952) for comparison. Agreement issatisfactory.

Conclusions
Thetheoretical model developed to study the lattice dynamics of face centered cubic metalsAl and Pb [ Thapaet al (2000)]
explains satisfactorily phonon dispersion results, Lattice specific heats and Debye characteristic temperatures of face
centered cubic metalsPd, Thand Ni. Hence axially symmetric model for ion-ioninteraction and screened coulomb potential
for ion-electron interaction explains satisfactorily the lattice dynamics of transition metals Palladium, Thorium and Nickel
and p-block metalsAl and Pb.
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Fig.l
Fig.2.
Fig.3.
Fig.4.
Fig.5.
Fig.6.
Fig.7.

Fig.8.
Fig.9.

Phonon dispersion curvesfor paladium aong symmetry directions Experimenta points
(0) aredueto Miller and Brockhouse (1971).

(C,.T) curvesfor paladium. Experimental points(0) aredueto Clusiusand Schachin-
ger(1947).

(6, T) curvesfor paladium. Experimenta points(0) aredueto Clusiusand Schachin-
ger(1947).

Phonon dispersion curvesfor thorium along symmetry directions.

Experimental points(0) aredueto Reeseet d (1973).

(C,T) curvesfor thorium. Experimenta points (0) aredueto Reeseet al(1973).
(6,_T) curvesfor thorium. Experimenta points (0) aredueto Reeseet al(1973).
Phonon dispersion curvesfor nickel along symmetry directions.

Experimental points(0) aredueto Birgeneau et a (1964).

(C, Teurvesfor nickel. Experimenta points(0) aredueto Busey and Giaque(1952).
(6,.T) curvesfor nickel. Experimental points (0) aredueto Busey and Giague (1952)
.(1971)
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ANALYTICAL STUDY OFATMOSPHERE CLIMATEAND WEATHER

Uttim LAaL SHau*

Introduction

The atmosphere of the Earth servesas akey factor in sustaining the planetary ecosystem. Thethin layer
of gases that envelopsthe Earthisheldin place by the planet’sgravity. Dry air consists of 78% nitrogen,
21% oxygen, 1% argon and other inert gases, such as carbon dioxide. Theremaining gasesare often referred
to astrace gases,*® among which arethe greenhouse gases such aswater vapor, carbon dioxide, methane,
nitrous oxide, and ozone. Filtered air includestrace amounts of many otherchemical compounds. Air also
containsavariable amount of water vapor andsuspensions of water dropletsand ice crystalsseen as clouds.
Many natural substances may be present in tiny amounts in an unfiltered air sample,
including dust,pollen and spores, seaspray, vol canic ash, and meteoroids. Variousindustrid pollutants aso may
be present, such as chlorine (elementary or in compounds), fluorinecompounds, elemental mercury,
and sulphur compounds such as sulphur dioxide[ SO,].

Atmosphericlayers
Principal layers
Earth’satmosphere can be divided into five main layers. These layers are mainly determined by whether
temperatureincreasesor decreaseswith atitude. From highest tolowest, theselayersare:

MW Exosphere: The outermost layer of Earth’s atmosphere extends from the exobase upward, mainly composed
of hydrogen and helium.

» Thermosphere: The top of the thermosphere is the bottom of the exosphere, called the exobase. Its height varies with
solar activity and ranges from about 350-800 km (220-500 mi; 1,100,000-2,600,000 ft). The International Space
Station orbitsinthislayer, between 320 and 380 km (200 and 240 mi).

MW Mesosphere: The mesosphere extends from the stratopause to 80-85 km (50-53 mi; 260,000-280,000 ft). It isthe layer
where most meteors burn up upon entering the atmosphere.

M Stratosphere: The stratosphere extends from the tropopause to about 51 km (32 mi; 170,000 ft). The stratopause, which
isthe boundary between the stratosphere and mesosphere, typically isat 50 to 55 km (31 to 34 mi; 160,000 to 180,000 ft).

M Troposphere: The troposphere begins at the surface and extends to between 7 km (23,000 ft) at the polesand 17 km

*Dept. of Botany, M.G.College Darbhanga (Bihar) India.
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(56,000 ft) at the equator, with some variation due to weather. The troposphere is mostly heated by transfer of energy
from the surface, so on average the lowest part of the troposphere is warmest and temperature decreases with altitude.
The tropopause is the boundary between the troposphere and stratosphere.

Other layers

Withinthefiveprincipd layersdetermined by temperature are several layersdetermined by other properties:

» The ozone layer is contained within the stratosphere. It is mainly located in the lower portion of the stratosphere from
about 15-35 km (9.3—22 mi; 49,000-110,000 ft), though the thickness varies seasonal ly and geographically. About 90%
of the ozone in our atmosphere is contained in the stratosphere.

» Theionosphere, the part of the atmosphere that isionized by solar radiation, stretchesfrom 50 to 1,000 km (31 to 620 mi;
160,000 to 3,300,000 ft) and typically overlaps both the exosphere and the thermosphere. It formstheinner edge of the
magnetosphere.

» The homosphere and heterosphere: The homosphere includes the troposphere, stratosphere, and mesosphere. The
upper part of the heterosphere is composed almost completely of hydrogen, the lightest element.

M The planetary boundary layer isthe part of the tropospherethat is nearest the Earth’s surface and is directly affected by
it, mainly throughturbulent diffusion.

The potential dangersof global warming are beingincreasingly studied by awideglobal consortium of
scientists. These scientistsareincreasingly concerned about the potential ong-term effectsof globa warming
onour natura environment and on the planet. Of particular concernishow climate changeand globa warming
caused by anthropogenic, or human-maderel eases of greenhouse gases, most notably carbon dioxide, can act
interactively, and have adverse effectsupon the planet, itsnatural environment and humans' existence. Efforts
have been increasingly focused on the mitigation of greenhouse gasesthat are causing climatic changes,
on devel oping adaptative strategies to globa warming, to assst humans, anima and plant species, ecosystems,
regionsand nations in adjusting to the effects of global warming. Some examplesof recent collaboration to
addressclimate change and globa warming include:

Another view of the Aletsch Glacier in theSwiss Alps and because of global warming it has been decreasing

» The United Nations Framework Convention Treaty and convention on Climate Change, to stabilize greenhouse gas
concentrationsin the atmosphere at alevel that would prevent dangerous anthropogenic interference with the climate

stem. [26]
» 'Is}r/1e Kyoto Protocol, whichisthe protocol to theinternational Framework Convention on Climate Changetreaty, again

with the objective of reducing greenhouse gases in an effort to prevent anthropogenic climate change.[*”
» The Western Climate Initiative, toidentify, evaluate, and implement collective and cooperative waysto reduce greenhouse

gases in the region, focusing on a market-based cap-and-trade system.*®!

A dgnificantly profound chalengeistoidentify thenaturd environmenta dynamicsin contrast to environmenta
changesnot within natura variances. A common solution isto adapt astatic view neglecting natural variances
to exist. Methodol ogically, thisview could be defended when looking at processeswhich changedowly and
short time series, whilethe problem arriveswhen fast processesturnsessentia inthe object of the study.

Weather

Weather isaset of al the phenomena occurring inagiven atmospheric areaat agiventime.”” Most weather
phenomenaoccur inthe troposphere,?4123 just bel ow thestratosphere. Weather refers, generally, to day-to-
day temperature and precipitation activity, whereas climate istheterm for the average atmospheric conditions
over longer periods of time.? When used without qualification, “weather” isunderstood to bethe weather
of Earth.

Weather occurs dueto density (temperature and moisture) differences between one place and another.
These differences can occur dueto the sun angle at any particular spot, which varies by latitude from the
tropics. The strong temperature contrast between polar and tropical air givesriseto the jet stream. Weather
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systemsin the mid-latitudes, such asextratropical cyclones, are caused by instabilities of thejet stream flow.
Becausethe Earth'saxisistilted relativetoitsorbital plane, sunlight isincident at different anglesat different
timesof theyear. On the Earth’s surface, temperatures usually range 40 °C (100 °F to—40 °F) annually.
Over thousandsof years, changesin the Earth’sorbit have affected the amount and distribution of solar energy
received by the Earth and influencelong-term climate

Surface temperature differencesin turn cause pressure differences. Higher atitudesare cooler than lower
atitudesdueto differencesin compressiona heating. Weather forecasting isthe application of scienceand
technol ogy to predict the state of the atmosphere for afuturetimeand agivenlocation. The atmosphereis
a chaotic system, and small changesto one part of the system can grow to havelarge effectsonthe system as
awhole. Human attemptsto control theweether have occurred throughout human history, and thereisevidence
that human activity such as agriculture and industry hasinadvertently modified weather patterns.

ol ~

L ST

There are many plant species on the planet. An exampl e of the many animal species on the Earth.

Evidence suggeststhat lifeon Earth hasexisted for about 3.7 billion years.?? All known lifeformsshare
fundamental molecular mechanisms, and based on these observations, theorieson theorigin of lifeattempt to
find amechanism explaining theformation of aprimordia singlece | organismfromwhich al lifeoriginates.
There aremany different hypotheses regarding the path that might have been taken from simple organic
molecules viapre-cdlular lifeto protocellsand metabolism.

Althoughthereisno universa agreement onthedefinition of life, scientistsgeneraly accept that thebiologica
manifestation of life is characterized by organization,metabolism, growth, adaptation, response
to stimuli and reproduction.'® Lifemay aso besaidto besmply thecharacteristic stateof organisms. In biology,
thescienceof living organisms, “life’ isthe condition which distingui shesactive organisms from inorganic matter,
including the capacity for growth, functiona activity and the continual change preceding death.[%1127]

A diversearray of living organisms (lifeforms) can befound in the biosphere on Earth, and properties
common to these organisms—plants,animals, fungi, protists, archaea, and bacteria—Reduction and clean up
of pollution, withfuturegoasof zero pollution;

» Cleanly converting non-recyclable materialsinto energy through direct combustion or after conversion into secondary
fuels;
Reducing societal consumption of non-renewable fuels,
Development of alternative, green, low-carbon or renewable energy sources;

Conservation and sustainable use of scarce resources such as water, land, and air;
Protection of representative or unique or pristine ecosystems;
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» Preservation of threatened and endangered species extinction;
» Theestablishment of nature and biosphere reserves under varioustypes of protection; and, most generally, the protection
of biodiversityand ecosystems upon which all human and other life on earth depends.
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MODELINGIN PLANT BREEDING

ANAND KAuUSHAL*

Abstract
Conventional plant breeding largely depends on phenotypic selection and breeder’s experience, therefore the breeding
efficiency is low and the predictions are inaccurate. Along with the fast development in molecular biology and
biotechnology, a large amount of biological data is available for genetic studies of important breeding traits in plants,
which in turn allows the conduction of genotypic selection in the breeding process. However, gene information has not
been effectively used in crop improvement because of the lack of appropriate tools. The simulation approach can utilize

the vast and diverse genetic information, predict the cross performance, and compare different selection methods.

Keywords. breeding smulation, genetic model, breeding strategy, design breeding.

Introduction

Phenotype of abiological individual isattributed to genotypic and environmenta effects. Themgjor breeding
objectiveisto develop nessgenotypesthat are genetically superior to those currently available, for aspecific
target population of environments (Fehr 1987; Falconer and Mackay 1996; Lynch and Walsh 1998). To
achievethisobjective, breedersface many complex choicesin the design of efficient crossing and selection
strategiesaimed at combining the desired allelesinto asingletarget genotype. Though breeders spend great
effortsin choosing parentsto makethetargeted crosses, approximately 50-80% of the crossesare discarded
ingenerationsF, toF,, following the selection for agronomictraits(e.g., plant height, lodging tolerance, tillering.
appropriate heading date, and balanced yield components), disease resistance (e.g., sternrust, leaf rust, and
sriperust), and end-usequality (e.g., dough strength and extensibility, protein quantity and quality). Then, after
twocyclesof yiedtrias(i.e,, preliminary yieldtria inF, and replicated yieldtrid inF,), only 10%of theinitia
crossesremain, among which 1-3% of the crossesoriginally made arerel eased ascultivarsfrom CIMMY T's
international nurseries(Wang et al. 2003, 2005): Significant resources can therefore be saved if the potential
performance of across, using adefined selection strategy, can be accurately predicted.

Ontheother hand, agreat amount of studieson QTL mapping have been conducted for varioustraitsin
plantsand animalsin recent years (Zeng 1994; Tanksley and Nelson 1996; Frary et al. 2000; Barton and

*Research Scholar, B.R.A.B.Univ. Muzaffarpur (Bihar) India.
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Keightley 2002; Li et a. 2003). Asthe number of published genesand QTLsfor varioustraits continuesto
increase, the challengefor plant breedersisto determine how to best utilizethismultitude of information for the
improvement of crop performance. Quantitative genetics provides much of theframework for thedesign and
analysisof sdlection methods used within breeding programs (Fal coner and Mackay 1996; Lynch and Walsh
1998; Goldman 2000). However, there are usually associated assumptions, some of which can beeasily
tested or satisfied by experimentation; others can seldom, if ever, hemet. Computer s mulation providesus
with atool to investigate theimplications of relaxing some of the assumptions and the effect thishason the
conduct of abreeding program (Kempthone 1988). Breeding simulation allowsthe definition of complicated
genetic modd sconsisting of multiplealleles, pleiotropy, epistasis, and genesby environment interaction, and
providesauseful tool to breeders, who can efficiently use the wide spectrum of genetic dataand information
available. Thisapproach will bevery hel pful when the breederswant to compare breeding efficienciesfrom
different selection Strategies, to predict the cross performancewith known geneinformation, and toinvestigate
theefficient useof identified QTLsin conventiona breeding, and soon. Inthisarticle, theprinciplesof smulation
modeling in plant breeding areintroduced initially, and then several applicationsusing the s mulation tool of
QuLinearesummarized.

Principles of Smulation Modeling in Plant Breeding
The genetics and breeding simulation module of QuLine

QU-GENEisasmulation platform for quantitative anaysisof genetic models, which cons stsof atwo- stage
architecture (Podlich and Cooper 1998). Thefirst stageistheengine, anditsroleisto: (1) definethe genotype
by environment (GE) system (i.e., dl the genetic and environmenta information of the s mulation experiment),
and (2) generatethe starting popul ation of individuds (basegermplasm) (Fig. 1). Thesecond stage encompasses
thegpplication modules, whoseroleisto investigate, andyze, or mani pul atethestarting popul ation of individuas
within the GF system defined by the engine. The application module usually representsthe operation of a
breeding program. A QU-GENE strategic application module, QuLinc, hastherefore been devel oped to
smulatethe breeding procedure deriving inbred lines(Fig. 1). Built on QU-GENE, QuLine(previoudy caled
QuLim) isageneticsand breeding simulation tool, which can integrate various geneswith multiplealleles
operating within epigtatic networksand differentialy interacting with theenvironment, and predict the outcome
from aspecific crossfollowing the application of areal selection scheme (Wang et a. 2003; Wang et d. 2004).
It therefore hasthe potential to provide abridge between the vast amount of biological dataand thebreeder’s
guerieson optimizing sel ection gain and efficiency. QuLine hasbeen used to comparetwo selection strategies
(Wang et d, 2003). to study the effects on selection of dominance and epistasis (Wang et a. 2004), to predict
crossperformance using known geneinformation (Wang et d. 2005), and to optimize marker—assi sted salection
to efficient pyramid multiple genes(Kuchel et al. 2005; Wang et a. 2007).

Genetic models used in simulation
Thesmulation principlesareillustrated by usng CIMMY T’ swheat breeding program asan example. Two
breeding strategiesarc commonly usedin CIMMY T’ swheat breeding programs. The MODPED (modified
pedigree) method beginswith pedigreeselection of individua plantsintheF,, followed by threebulk selections
from F, to F,, and pedigree selection in the F,: hence the name modified pedigree/bulk. In the SELBLK
(selected bulk) method, spikes of selected F, plants Within one cross are harvested in bulk and threshed
together, resulting in one F, seed lot per cross. This selected bulk selection is also used from F,, to F,
Whereas, pedigree selectionisused only inthe F.. A major advantage of SELBLK. comparedto MODPED
isthat fewer seed | ots need to be harvested, threshed, and visually selected for seed appearance, leading to
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sgnificant saving of time, labor, and costs associ ated with nursery preparation, planting, and plot |abeling ensue
(vanGinke et a. 2002). Theflowchart of SELBLK isshowninFig.2.

Trait. gene, environment and iutial
parental population information

QY IENE

3

[ Trait, gene andd enviranment system I ! ninial parental poputation I Breeding strategy unformation

- . . R Families and individual plants in each
Genorypic vatues after sclection Gene frequency efter selection generation from each cross

Fig. 1 Flowchart of the breeding simulation tool QnLine. The two ellipses represent the two computer programs. i.e.
QU-GENE and QuLine: the parallelograms represent inputs for QU-GENE: and QuLine: and the rectangles represent
outputs from QU-GI’ NE and QuLine

Apart fromthepleotropic effectsof genesaffecting other traits, it ispostul ated that thereare 20 genesyield
per, se(italicin necessary?) even though their very existence has been debated. Four gene effect modelswere
consideredfor yield, thoseare, pureadditive[ADO. Aa= (AA + aa)/2, whereA and arepresent thetwo dleles
at eachlocus affecting theyield], partial dominance[AD1, Aa' (AA+aa)/2, butisbetween AA and ag]. a

Breeding location Selection and harvest details Generation
Toluca 1000 single crosscs from U( parents A X B
|
Cd. Obregon Harvested in buik for each selected cross F
|
Toluca 30-80 selected plants harvested in bulk for each selected F, F,
| |
Cd. Obregon 30 selected planis hm:ws(ed in bulk for each selected F, F.
|
Toluea 30 selected plants harvested in bulk for cach selected F, F,
|
Cd. Qbregon 30 selected plants harvested in butk for each selecied F, Fy
| |
Toluca 40 selected plants harvested individually for each selected F, F,
!
Cd. Obregon Bulk of whole plot F,
Taluca/Fl Ratan Bulk of whole ploi F, fietd test
Cd. Obregon Bulk of whole'plol ’ F, yield trial F, small plot evaluation
Toluca/E! Batan 7 ¥, field st
Cd. Obregon Bulk of whole plot ‘ F, yield tria F, small plot evaiuation
Toluea/El Batan Bulk of whole plot F,, stripe mst screening F, leal must sereening J

Inlemational screening nursery

Fig. 2 Germplasm flow in CIMMYT’s Wheat Breeding Program, The breeding slrategy described was called selected
hulk selection method.

39



KAUSHAL

combination of partial, complete, and overdominance (AD2, the genetic values of AA, Ac and aa are
independent), and digenicinteraction (ADE) (Wang et d. 2004).
T A B L E 1 Number of segregating genes and their genetic effects in the Cd. Obregon environment type?)

Geneclassification

Yidd

Lodging
Stem rust

Leaf rust
Stripe rust
Height
Maturity

Tillering

Grains per ear

Kernal weight

Number of genes

20

Traits affected

Yield (t/ ha)

Lodging (%)
Yield (t/ ha
9

Stem rust
(%0)

Yield (t/ ha
9

Kerna
weight (g)
Leaf rust
(%0)

Yield (t/ ha
9

Kerna
weight (g)
Stripe rust
Height (cm)
Lodging (%)
Maturity
(day)

Kerna
weight (g)
Tillering
(no.)
Lodging
Maturity
(day)

Grains per ear

Kerna
weight (g)

Grains per ear

Lodging (%)
Kerna
weight (g)
Kerna
weight (g)
Yield (t/ ha
T

Lodging (%)

Individual gene effects
AA Aa aa

Four genetic modelsfor yield : ADO
(pure additive)AD1 (partial dominan-
ce), AD2 (overdominance), ADE
(digenic epistasis)

0.00 500 10.00
0.00 -040 -0.80
0.00 050 100
0.00 -0.25 050
0.00 -0.75 -150
0.00 500 10.00
0.00 -0.25 050
0.00 -0.75 -150
0.00 0.00 0.00
40.00 30.00 2000
500 250 0.00
2000 16.00 1200
-1.00 -050 0.00
500 300 100
200 100 0.00
100 050 0.00
-1.00 -050 0.00
-150 -0.75 0.00
14.00 1000 6.00
200 100 0.00
-1.00 -050 0.00
1200 850 500
100 050 0.00
200 100 0.00

1) Thereisno stripe rust in the Cd. obregon environment type. So the effects of the 5 genes for stripe rust were set at 0.
However, these genes have effects in the other two environment types.

Applications of The Breeding Smulation Module QuLine

Comparison of modified pedigree (MODPED) and selected bulk (SELBLK)
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Some small-scalefield experimentswere conducted comparing the efficiencies of MODPED and SELBLK
(Singh et al. 1998). however, theefficiency of SELBLK compared with that of MODPED remainsuntested on
alarger scde. The genetic model sdevel oped accounted for epistasi s, pleiotropy, and genotype by environment
(GE) interaction (Table 1). For both breeding strategies, the simulation experiment comprised of the same
1000 crossesdevel oped from 200 parents. A total of 258 advanced linesremained following 10 generationsof
selection. Thetwo strategieswere each applied 500 timeson 12 GE systems.

Theaverage adjusted genetic gainonyield acrossall genetic modelswas 5.83 for MODPED and 6.02 for
SELBLK, adifferenceof 3.3% (Fig.3-A). Thisdifferenceisnot large and therefore unlikely to be detected
using field experiments (Singh et a. 1998). However, it can be detected through simulation, which indicates
that thehighlevel of replication (50 modelsby 10 runsinthisexperiment) isfeasiblewith smulation and can
better account for the stochastic propertiesfrom arun of abreeding strategy, and from the sourcesof experimentd
errors. Theaverageadjusted gainsfor thetwo yield gene numbers 20 and 40 were 6.83 and 5.02, respectively,
suggesting that genetic gain decreaseswithincreasing yield gene number.

Thenumber of crossesremaining after one breeding cyclewassignificantly different among modelsand
strategies, but not among runs. The number of crossesremaining from SELBLK wasawayshigher than that
from MODPED, which meansthat del aying pedigree selectionfavorsdiversty.

Asthenumber of familiesand selection methods after F6 were basically the samefor both MODPED and
SELBLK, only theresourcesallocated from F, to F, were compared. Thetotal number of individua plants
fromF, to F, was calculated to be 5,155,090 for MODPED and 3,358,255 for SELBLK (Fig.3-C).

—— Madified pedigres
= Sclected bulk
57
56 [ciHe)

700

55 FAR T
54 400
53 A0
52 24
sl 100

1 [ ) P — — " " PR
500 ! . | ] 2 34 5 a4 7T8& &8 K B9 99 91010

Adjusted yield {24}
No, of crosse

. Breceding cycle Filta! gencration
35 © 25 D
o
25
20
15
i0

Nao. of families (= | 000
No. of plants ¢ < 1073

i " " — e
1 2 34 5 6 78 KB R E9 90 90100 1 2 34 %5 6 78 & X 89 9 4 91010

8]

Filial gencration Filigl generation

Fig. 3 Comparision of modified pedigree and selected bulk from the simulation experiment. A. adjusted genetic gain
after one breeding cycle across all experimental sets; B number of crosses after each generation’s selection across all
experimental sets. C. number at families in each generation in one breeding cycle: D. number of individual plantsin

each generation in one breeding cycle.

Assuming that planting intensity issmilar, SEL BLK will use gpproximately two thirdsof theland allocated
to MODPED. Furthermore, SELBLK produced smaller number of families compared to MODPED. From
F, to F, therewere 63,188 familiesfor MODPED, but only 24,260 for SEL BLK. approximately 40% of the
number for MODPED (Fig.3-D). Thereforewhen SELBLK isused, fewer seed |otsneed to be handled at
both harvest and sowing, resulting in asignificant saving intime, labor, and cost.
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Conclusion

Inthefutureit will he possibleto build morerealistic genetic modelsif advancesin genomicsimprove the understanding of
the genotype to phenotype relationship and genotype by environment interactions (Bernardo 2002; Cooper et a. 2005).
Conclusions on the relative merits of breeding strategies based on simple gene-to- phenotype models may have to be re-
evaluated in the context of an exponentially growing knowledge base. Thisinformationwill aid in determining gene number
and gene effects on phenotype. In addition, conventional plant breeding provides a wealth of information about trait
heritability and trait correlation. As there is accumulation in the knowledge of the genetics for most breeding traits,
simulation modeling will become more and more important, as computer simulation can help to investigate many what- if
crossing and selection scenarios, and allows many scenarios to be tested in silico in a short period of time, which in turn
hel ps breeders make important decisions before conducting highly resource demanding field experiments.
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MECHANISM OF BIOLOGICAL NITROGEN FHXATION

GHANASHYAM MAHATO*

Themechanism of nitrogen fixation hasintrigued biochemist for many years. Themain probleminthisprocess
isthat nitrogenischemicaly extremely inert and can be reduced enzymatically under relatively mild condition.
Thetraditiond methodsused for studying metabolicaly active pathwayshave proved surprisingly unfruitful and
revea ed that the formation of freeintermediatesin the reduction process. Recently however considerable
progress has been made on the biochemistry of nitrogen fixation and the understanding of biological nitrogen
fixation hasadvancewithimpressiverapidity during thelast two decade.

Winogradsky in 1894 proposed that nitrogen fixation by Clostridium pasteurianum wasthereduction N, to
NH3 by nascent hydrogen formed in the butyric acid fermentation. Although thismechanism seemed reasonable
for an anaerobe. But was not acceptablefor other organism. Bulen(1936) and Vitranen(1938) proposed that
nitrogen isfirst reduce to hydroxylaminewhich then combineswith oxal oacetic acid to produce aspartic acid.
Using N, Burrig(1942) furnished first clear cut evidence that NH, isthefirst stableintermediate compound
that terminatetheinorganic phase of N, fixation, whichwasl|atter accepted by Vitranen(1947).

Thesimplest conclution from the experience of these earlier works appeared to bethat N, convert toNH,
viaanunknown pathway. TheNH, isconverted to glutamic acid by reductiveanimation and other anino acids
areformed by transamination reaction to meet the need for the synthesisof proteins. Theuniquereactioninthe
biological nitrogen fixation therefore, one enzymedriven reaction which reduce molecular N,toNH,. The
overal reaction consists of addition of six electronsand must haveintermediate stepsto reduceN, to NH.,.

N=N 2 NH=NH 2= H2N= NH2 2 2NH3

Nitrogen Diamide
Hydrazine Ammonia

Recently aproposa of 8 electron requirement suggested to explain H, evol ution during nitrogen fixation. At

least 16 ATPmolecules, 4 ATPs per pairsof electronsarerequired

N, +8H + 8e + 16ATP 2NH, + H, + 16ADP + 16 Pi

Workersinanumber of |aboratorieshaveisolated from different nitrogen fixing bacteria, purified enzymes
capableof reducing N... Thisenzymeknown as nitrogenase.

* Assistant Teacher, M.Sc. in Botany, J. K. College (Bandwan) Purulia (West Bengal) India.
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Energy Required For N,
Pyruvic acid through aspecific reaction called phosphorocl astic diss mul ation providesreducing power and
ATP.IN thisreaction pyruvic acid isdegraded to acetyl phosphate, CO2, H,
Acetyl phosphateyiel dATP
Acetyl PO2 +ADP SAcetate+ATP

THE Required amount of ATPmoleculesare:

e 12ATPfor reduction of dinitrogenous to ammonia.

e 4ATPfor evolution of competitiveinhibitor hydrogen

e 2ATPto remove ammoniaarepressor of enzyme synthesis, oxygen will denature enzymes. Carbon also needed from
photosynthesis/calvin cycle.

Electron donors
Pyruvic acid and NADPH arethe electron donorsin most of the cases. Hydrogen gas can a so serve asthe
electron donors. Other sources are photolysed water assimilated carbon and reduced sulphur compounds.It
isaso evident that €l ectron donating system could be ps-| the glycolysisand krebs cycle and pentose phosphate

pathway .

Nitrogenase
Nitrogenaseisthe main enzymeresponsiblefor the biological conversation of molecular N, toNH,. It consists
of two proteininaratio of 2:1, azoferredoxin and molybdoferredoxin. Both protein contain acid —labile
sulfide, in addition molybdoferredoxin contain two molybdenum atoms per molecule. Itisalso known as
fraction—I (Protein| or Component I) and fraction—I1 (Protein || or Component I1). Besidesnameslike
MoFe protein and Fe protein are used a so to describe the two component of nitrogenase.
Properties of the components of the enzyme Nitrogenase

Property Azoferredoxin Molybdoferredoxin
(Dinitrogenase reductase) (Dinitrogenase)

Molecular weight 55000 220000

Number of subunit 2 4

Molecular weight of subunit Bothwith 27500 Two—59500, Two—52000

Molybedenum atom 0 2

Iron atom 4 18

Acid—labilesulfide u 16

Mg?, Ca* Nil Present

0, O, sensitive O, insensitive

Formation of active nitrogenase enzymerequires one molecule of Fland two of F2. A binding factor isnot
essentia but ispresent invivo enzyme. The participants of the reation one dinitrogen, an el ectron donar, ATP
and Mg**. Theoriginal source of theelectron variesin different nitrogen fixing bacteria. In aerobic bacteria
such as Azotobacter sp. Theedectron originatesinthe TCA cycle. In anaerobic microbessuch asClostridium,
they include (come) formate, hydrogen molecule and pyruvate. However, irrespective of the source of the
reducing power, thedectronsaretransferred to acarrer of theflavoprotein or ferredoxin typewhich unreduced
form participatesin nitrogenase catalyzed reaction.
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Thereduction of N, to NH, occursin three steps, each of which requireselectron pairs. 6 electrontransfers
take placeand thisrequiresatotal 12 ATPsper N, reduce. Theoverall processactually requiresat least 8
electron and 16AT Ps because nitrogenase also reduce H,O to H,.. The H, reactswith diamine (HN=NH) to
form N, toH,. Thecycleoperatesto some extent even under favorable conditionsand make nitrogrn fixation
evenmoreexpensive. Symbiotic N, fixing bacteriacan consume amost 20% of the AT P produce by the host
plant. Therequirement of ATPisvery puzzling, from the thermodynamic consideration, ATPshould not be
required sincethe overall reaction for reduction of molecular N, isan exergonic process. Moreover theATP
requirement isstrongly high and about 16 AT Parerequires per molecul e of dinitrogen reduced.

Characteristic of nitrogenase complex
Consgtsof two enzymes: dinitrogen reductase and dinitrogenase.
Enzymesare denatured by oxygen.
Dinitrogen reductase—containsthetrasitional meta iron, dinitrogenase containsthetransition metal atom—
iron and molybdenum.
It needsMg* ionsto activatethe ATP,
Requires12 ATPtoreduceN, to 2NH,.
Hydrogenisacompetitiveinhibitor of Dinitrogenase.
NH " repressesthe synthesis of theenzymes.
Reduces other triple bonded compoundsin additionto N, like acetel ene (which isused for assay test).
. ItconvertsATPto ADPwhen functioning.
10.Itisinhibited by ADP.
11.1t reduces Hydrogen to gaseous N, even when N, isreduced.

wnN e

© oo N OA

O, Sensitivity

Oneof thestriking propertiesof nitrogenaseintheir O, sensitivity both MoFeand Fe proteins of nitrogenase

areirreversibly damaged by O, and specia anoxygenic techniqueshave been devised for their purification.

MoFeproteinrelatively lesssensitiveto O, than Feprotein. For dl N, fixing organism O, ispotentidly inhibitory

to growth and different protective mechanismsare applicableto different systems.

In Rhizobium—Ileghaemogl obin enhancethetransport of O, and prevent partid pressureof O, formreaching
concentration damaging to nitrogenase.
In Cyanobacteria:

() N, fixation occurred in heterocyst and adjacent vegetative cells provide metabolite for generation of NADPH,. ATPis
synthesize in the heterocyst by photophosphorylation of ps-1, however ps-Il is absent.

(if) Thick wall and ps-11 absent for anaerobic condition are condusive for N, fixation

(iii) However, thistype of protective mechanismisnot found in all blue green algae. Some of them exampl e Plectonemado
not form heterocyst these speciesand the unicellular N, fixers of Gloeocapsasp fix N, only at low partial presence of O,.
InAzotobacter —How theenzymeisableto functionin highly aerobic bacterialike azotobacter asintrigued

microbia physiologist for sometimes. Aerobic bacteriapossesstwo protective mechanismsfor insengtivity of

O, forfixing N,

(i) Conformational change: According to which thereisareversible changein the shape of the enzyme
moleculeinthe presence of O, that rendersit insengtiveto O,. theenzyme can undergo aconformational
change by the association with protective proteinin presence of Mg*™ becomeinsensitiveto O,.

(i1) Respiratory protection: Theenzyme can be protected and maintained in acataytically activeform by the
operation of an oxygen scavenging process such ashigh respiratory activity. Azotobacter sp possessa
very active branched respiratory system. One branched of the el ectron transport chainin coupled of three
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phosphorylationsite. Thuswithincreasing O, concentration therate of respiration can beincreasedinthese
organismsby apartia uncoupling. Thusexcessof O, isutilized for the oxidation of varioussubstratesinthe
cel.

Thisisawasteof NADH, but it does protect the nitrogenase against O, damage.

iii) The unique nitrogenase of Sreptomyces thermoautotrophicus: A structurally and functionally novel
molybdenum nitrogenaseispresent in the streptomycete, Sreptomycesthermoautotrophicus. Thisorganism
isathermophilic, filamentous member of theActinobacteria

Sreptomyces thermoautotrophicusisahydrogen bacterium that uses CO as an el ectron donor in energy
metabolism & isalso an autotroph. Sreptomyces thermoautotrophicusfixesnitrogen & its nitrogenase
containsMo. But unlikeclassic Mo nitrogenase, S. thermoautotrophicusnitrogenaseiscompletely insenstive
to O, . Thedi nitrogenase component of the S. ther moautotrophicus nitrogenase, called Str 1, contains
threedifferent polypeptidesthat show somestructural similarity to di nitrogenase polypeptidesfrom other
N, fixers. In contrast, the dinitrogenase reductase component, called Str 2, showsno similarity to other
dinitrogenasereductases. Sr2is, however, highly similar to manganese-containing enzymescalled superoxide
dismutase, & thisisitsroleinthisunusua nitrogenase.

Thereisapatternto electron flow in the S. thermoautotrophicus nitrogenase system that mimicsthat of
classica nitrogenase. Str2 supplieselectronto Strlinthe S. thermoautotrophicus nitrogenase. The source
of theelectronseach superoxide(O,) & the O, isformed fromthereduction of O, by aCO dehydrogenase.
Thus, inanalogy to thepyruvate > flavodoxin - dinitrogenase reductase = dinitrogenase reaction
sequence in classical N, fixation, the S.thermoautotrophicusis CO-> O, Str2-> Str1.And
remarkably ,instead of O, inhibiting nitrogenase,oxygenisactualy requiredinthereaction mechanismof the
S.thermoautotrophicus nitrogenase,

Other unique propertiesof the S.thermoautotrophicus nitrogenase, includethefact that the enzyme consumes
lessthan half of the ATPof classical nitrogenase and does not reduce other triply bonded compounds,such
asacetylene.collectively theseproperties,especidly thatof O, insensttivity ,lend hopeto plant biotechnologists
trying to engineer N, Fixationinto crop plants such as corn (maize) that do not harbor known N, Fixing
symbionts. In plants (oxygenic phototrophs), of course, only an O, insebsitive nitrogenase could fix N...
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EFFECT OF RADIO FREQUENCY ELECTROMAGNETICHELDS
EMITTED BY MOBILEPHONE AND CELLULAR PHONEBASE
STATION ON HUMANHEALTH

H.D. Knanna* AND RajenDrA KuMmAR JosHI* *

Overview

The speculative fears of mobile phones being a danger to health in the long run, seem to be coming true. A latest study
talks about the harmful effects of not just using mobile phones but also the radiation from mobile phone towers. Radiation
from mobile phones and towers poses serious health risks, including loss of memory, lack of concentration, disturbance
in the digestive system and sleep disturbances.

Sudy on the hazards posed by mobile phones also reported that the damages may not be lethal for humans, but they
areworsefor birdsand insectsaswell. The studies have attributed the radiation effectsto the disappearance of butterflies,
bees, insects and sparrows.

There are reports also which recommends that mobile towers should not be installed near high density residential
areas, schools, playgrounds and hospitals. “ The localized SAR value as per the Indian guidelines standard is 2 watt per
kg, averaged over a six minute period and using a 10 gram average mass. Wth higher SAR values of mobile handsets the
public could potentially receive much higher radiofrequency exposure. The Federal Communication Commission of US
recommended that SAR levels to be lowered down to 1.6 watt/kg.

The health ministry, department of Biotechnology, DoT, has recommended that mobile phones not adhering to standard
levels of specific absorption rate (SAR) - a measure of the amount of radiofrequency energy absorbed by the body while
using a phone - should be barred. The reports of ICMR says that compared to Europeans, Indian cell phone users are
more at risk for adverse effect of radiation due the country’s hot tropical climate, low body mass index, and low fat
content. In another report, citizens are scared of the radiation from mobile tower as some housewives have suffered from
various forms of cancer. The study of the biological effects of mobile phone towers, points“ All these women do not have
any family history of cancer. Plus, all of them are within a certain radius of those mobile towers. All this is not a
coincidence.” So how do we minimise the damage in view of such grave consequences. Thereport adds- “ Whiletalking
on mobile, keep calls short or send a text message (SMIS). This advice should be especially relevant keeping in mind the
children, adolescents and pregnant women” said the report. The advice should be printed in the user manual by handset
manufacturers.

I ntroduction
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Radiationisaprocessinwhich energetic particlesor energy or wavestravel through amedium or space. There
aretwo distinct typesof radiations:

[. lonizing radiation

[I. Non-ionizing radiation

| lonizing Radiation: It iscapable of producing ionsoninteraction with matter (passesthrough or collides
with some material) —in other words enough energy (morethan 1216 kJ/mol of energy) toremovean
electron from an atom or molecules (groups of atoms). Thelossof an electron with its negative charge
causesthe atom (or molecule) to become positively charged. Theloss (or gain) of an electroniscalled
ionization and acharged atom (or molecule) iscaled anion.

[1. Nonlonizing Radiation: Non lonizing Radiationistheterm used to describethe part of the el ectromagnetic
gpectrum two main regions, namely optical radiation (ultraviolet, visibleand infrared) and electromagnetic
field*EMF , power frequencies, microwavesand asoradio frequencies.

X-rays, radioactive material produce alpha, beta, and gamma radiation, cosmic rays from the sun and space.

Optical radiation
Opticd rediaionisanother termfor light, covering ultraviolet (UV) radiation, visblelight, andinfrared radiation.
Thegreatest risksto health are probably posed by:
= UV radiation from the sun. Exposure of the eyesto UV radiation can damage the corneaand produce pain and symptoms
similar to that of sand in the eye. The effects on the skin range from redness, burning and accel erated ageing through

to various types of skin cancer.
= Themisuse of powerful lasers. High-power lasers can cause serious damage to the eye (including blindness) aswell as

producing skin burns.

Electro-magneticfields: Electromagnetic fields (EMFs) arisewhenever electrical energy isused. Sofor
example, EMFsarisein our homefrom electrical appliancesin thekitchen, fromwork processessuch as
radiofrequency heating and drying and intheworld at largefromradio, TV and Telecoms broadcasting
mastsand security detection devices.

What arethelr effects?: It hasbeen known for along timethat exposure of peopleto high levelsof EMFscan
giveriseto acute effects. The effects that can occur depend on the frequency of the radiation. At low
frequenciestheeffectswill be onthe central nervoussystem of the body whilst at high frequencies, heating
effectscan occur leading to arisein body temperature. Inredity, these effectsare extremely rareand will
not occur in most day-to-day work situations

What isElectromagnetic radiation? : Electromagnetic (EM) radiationisapure energy. It resultsfrom the
motion of charge objects. It travelsat aspeed of light through vacuum. 1t iscompletely described by its
frequency, intensity and direction of travel.
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The Electromagnetic Fields: Electromagnetic Fields (EMF) occur in nature and thus have always been
present on earth. Further with the growth of mobile communications, population isbeing exposed to the
low-level Electromagnetic Fields produced by the base station antennas normally mounted on cellular
mobiletowersand by handheld mobiletelephone sets/radio terminals

Electromagnetic energy or EME isanatura form of energy. EME occursin many different formsasshownin
theelectromagnetic (EM) spectrum. EME iscomposed of oscillating e ectric and magneticfields. EME at
different frequencieswithin the spectrum behaves differently initsinteractionswith matter. Thelargest
natural source of EM E isthe sun and thisgeneratesenergy from many partsof the spectrum, including radio

ggnds
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High e—A+hehghirEneny (endhigitenerpy)antief thespectramtheredrdhiphly genetrating formsof EME such

asX-rays. Thisistheionizing part of theEM spectrum wherethereis sufficient energy in asinglephoton
R rcmaterial, ionizing energy may

beableto causedirect genetic damage, thusinitiating cancer.

Cellular network
A cdlular network isaradio network distributed over land areascalled cells, each served by at |east onefixed-
location transceiver known asacell site or base station. When joined together these cells provideradio
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Cellular Radio Tower

coverage over awide geographic area. Thisenablesalarge number of portabletransceivers(e.g., mobile
phones, pagers, etc.) to communicate with each other and with fixed transceivers and tel ephones anywherein
the network, viabase stations, even if some of thetransceiversare moving through morethan onecell during
transmission.

Cdlular networksoffer anumber of advantagesover dternative solutions:
= increased capacity
= reduced power use
= larger coverage area

= reduced interference from other signals

Anexampleof asmplenon-telephonecellular systemisanold taxi driver’sradio system wherethetaxi
company hasseverd transmittersbased around acity that can communicate directly with each taxi.

Mobile Phone
Thewide spread use of mobile phoneshaveincreased over the past decadein al over theWorld. It'snolonger
viewed asaluxury service, but recogni zed asan important infrastructure servicethat should beavailable, to all
at affordableprices. They arenow an essential part of business, commerce and society. Many studieshave
established thedirect multiplier effect of increasein teledensity on economic growth. Itiswell known from
variousinternationa studiesthat there existsacausativerel ationship between increasein telecommunication
penetration and GDP growth.

Useof mobile phoneshasincreased rapidly inIndiaasofor last few years. Mobile phonesemit radiations
inthe microwave frequency range and therefore the exposureto radiation has al so increased by means of
mobile phones or mobile phone base stations.

A mobile phone(cell phone) isalow-power, single-channel; two-way radio and on the other hand itsbase
stations are low-power multi-channel two-way radios. They produce radio-frequency (RF) energy (that’s
how they communicate), and they expose people near them to RF energy. ThisRF energy cana so be called
microwaves, radio waves, RF radiation (RFR) or RF emissions. Around theworld avariety of frequenciesare
used for mobile phonesand mobile phone base station. Theinteraction of that el ectromagnetic energy with
biological material likecells, laboratory animalsor humans; depends on the frequency of the source, most
common frequenciesfor mobile phonesare 800-900 MHz.

The RF energy absorbed by humans may be somewhat moreor lessthan the RF energy from other types
of mobile phones or mobile phonesbase stations. However, because both the phonesand the base stations are
low power (short range), the RF energy exposurelevelsfrom them aregenerdly very low. Although radiation
exposuresarevery low, but once the energy isabsorbed by the biological matter, dueto persistent use or
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frequent exposure to source can cause severe and long lasting damage to human health. It might take yearsfor
the damageto produce noticeable symptoms.

Thereisvery limited dataon the possible effectsof dectromagnetic fieldsemitted by mobile phonesand cell
phone base stations on human health. Inindependent scientific studiesthereare only few studieswhich show
therisks(likebrain activity, braintumor, increasein B.P,, malefertility etc.) associated with exposureto the
radiation from cell phonesand base station but industry sponsored studies havefailed to show aclear link
between cell phoneusesand healthrisk.

Conclusion
All mobile phones function through communication links made by afixed installation called base station, which transmits
all thesignals. While establishing thiscommunication link, electromagnetic radiations emitted from base station antennas
could pose a serious threat to the health of peopleliving in close proximity, particularly children below 16 years, pregnant
women and those using medical aids. These radiations can also cause diseases like cancer, nervous disorders, insomnia
and hypertension. Because these electromagnetic fields can be harmful, there is a need for national and international

collaboration for making a exposure standard and control programme to enforce them.
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Abstract

Supply Chain management is an approach to working with supplier not only purchasing but also a comprehensive
approach to develop maximum value from the supply chain. Leading companies determine the right supply chain
strategy and often develop a logistics management organization to ensure effective warehousing and distribution. Thus
Supply Chain Management provides great opportunities for firms to develop a competitive advantage often using e-
commerce.

In this paper, Production distribution model of Forrester has been used to demonstrate the traditional way of
managing of supply chain vis-a-vis use of new information links for networking with supply chain network among
supplier, distributor, and manufacturer.

It is demonstrated if information link among the three sectors are linked ,the retailer is aware of information of
inventory and order backlog fromdistributor , and the distributor also receives information from the manufacturer will
substantially reduce inventory at all levels. The middle level supplier (distributor) can maintain stock of inventory for
varieties of customer, who use the same product, can also offer substantially cost saving for the purchaser as well as for
the distributor.

The paper shows the use of information via an e-commer ce reduces the Bull-whip effect in Supply Chain. It reduces

the associated cost of inventory, transportation, shipping and increases customer service and profitability.

1. Introduction

I n changing economic scenario, supply chain management hasemerged asan excellent tool for reducing costs
andimproving performance, thereby decreasing the Bull-whip effect. Unlikethetraditional businesspractices
wheresupply chain partnersexploit one another to maximizetheir own objectives, supply chain management
advocatesthe philosophy of collaboration aong thewhole chain. The supply chain consists of anumber of
independent busi ness organi zationsand achieving col laboration between them so asto work together towards
acommongoa isachallenges.!

Ontheother hand, the difficultiesin predicting customer needsand wantsin agiven period constitutethe
main source of demand uncertainty that agood forecast may cope with thisuncertainty. Infact, theultimate
successliesinthe ability to managethe demand uncertainty with theexistent supply capabilities impact of the
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INNOVATIVE AND INTEGRATIVE SUPPLY CHAIN MANAGEMENT : A SYSTEM DYNAMICS APPROACH

e-commerce onthe supply chain processthat plans, implements, and control sthe efficient, effectiveflow and
storage of goods, services, and related information from the point-of-origin to the poi nt-of -consumption in
order to meet customers' requirements’. Theimpact that e-commerce hasontheintegration of key business
processesfrom end user through original suppliersthat provides products, servicesand information that add
vauefor customersand other stakeholders’ .2

Theoutput of thispaper includesthevision, design principles, and rulesfor action needed to enabl e effective
supply chainintegrationwith the help of e-commerce.

2. Literature Review
System dynamicsisamethodol ogy for studying and managing complex feedback systems, such asonefindsin
business and other social systems. In fact it has been used to address practically every sort of feedback
system.?

What system dynamics attemptsto do isunderstand the basi ¢ structure of asystem, and thus understand
thebehaviour it can produce. Many of these systemsand problemswhich areanayzed can be built asmodels
on acomputer. System dynamicstakes advantage of thefact that acomputer model can be of much greater
complexity and carry out more simultaneous ca cul ationsthan can themental model of thehumanmind. #

Production Distribution Model

Production Digtribution Model isdescribedintermsof interacting flow systems, namely theflowsof information,
materials, orders, money, manpower, and capital equipment. Based on the development and use of aSystem
Dynamicssmulation modd, Forrester[ 1961] describes, anayses, and explainsissuesevol ving around supply
chain management. It isimportant to point out that many current research issuesin supply chain management
have already been pointed out, or even scrutinised by Forrester in[1961], including demand amplification,
inventory swings, the effect of advertising policieson production variations, de-centralised control, or the
impact of the use of information technology on the management process. Integrated Supply Chain Management
isaprocess-oriented, integrated approach to procuring, producing, and delivering products and servicesto
customers. Integrated Supply Chain Management coversthe management of material, information, and funds
flows.

Thebullwhip effect or whiplash effect refersto the phenomenon where ordersto the supplier tend to have
larger variancethan salesto the buyer (i.e., demand distortion), and the distortion propagates upstream in an
amplifiedform (i.e. varianceamplification).

retailer
. retailer
Supplier
Distributor

retailer

Warehouse Distributor

Supplier Manufacturer 3

retailer

/ Distributor retailer
Supplier
retailer

Figure 1 Production Distribution Model
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Inatraditional vision of the supply chain (SC), demand flowsup the chain (from each trading partner to its
upstream trading partner) and productsflow in the oppostedirection. Timede ays, distorted demand signals,
and poor vighility of exceptiona conditionsresultin critical information gapsand seriouschallengesfor SC
managers, including misinformation and ultimately, mistrust.

2.1 Causes of Bullwhip Effect
At thesametime, customer demand is passed to thewholesalers, distributors or manufacturersintheform of
retailers order, whichisactualy thedemand for higher-level chain partners.

Demand forecastsin practice, however, arerarely accurate and they become even worseat higher level sof
thesupply chain.

Thebullwhip effect, d so known asForrester or whiplash effect isoneof thekey areasof researchin SCM
applications. It representsthe phenomenon where ordersto supplier tend to havelarger variance than salesto
the buyer, and customer demand is distortedLee et al., 1997b H. Lee, V. Padmanabhan and S. Whang,
Information distortioninasupply chain: Thebullwhip effect, Management Science 43 (1997), pp. 546-558.
Full Text viaCrossRef View Record in Scopus Cited By in Scopus (894). This demand distortion also
propagatesto upstream stagesinan amplified form. ©

Chantity ordered by
diiribution centers Chiantity ordered by Chuantity ordered by
retailers customers

T

titne _P time P time
Manufacturers Flu i ainemy Distribution Fl}l CE Eetailers
increase increase
centers
Figure2

Withinthe context of E-SCM applications, thisstudy essentialy analyzestheimpact of demand forecasting
onthebullwhip effect. Based on asmulation mode , atwo-stage E-supply chainisexamined using exponentia
smoothing forecasting on the bullwhip effect under linear demand assumption with seasond swings. Whilein
earlier research, andytically examined thesimilar problem for autoregressive demand structuresand linear
demand, they did not takeinto account the demand seasondlity. Thisstudy thereforefillsthisgap by developing
asimulation model for E-SCM applications, which experimentsthe different scenarios of selecting suitable
parametersfor exponential smoothing forecasting, lead timeand demand seasonality.

Thebullwhip effect wasfirst noticed and studied by Forrester (1961) inaseriesof smulationanaysis. He
named thisproblem as* demand amplification”. Hefurther concluded that the problem of the bullwhip effect
stemmed from the systemiitsalf with itspolicies, organization structure and delaysin material and information
flow, not stemmed from the external forces.

2.2 Value of Information Sharing
Redlizingthe pitfalsof not sharing information with supply chain partnersfirmsareincreasing moving towards
acollaborative supply chain where supply chain partnersshareinformation freely and on aredl-timebasis.
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Studiesrelated to estimating the benefit of sharing
informationisoftenreferredintheliteratureasvaue
of information (VOI). Literature on the value of
information sharing in supply chainisvery rich. So
Young Sohn and Michael Lim [2008] explore the
effect of forecasting and information sharing in supply
chain for multi-generation products. Bourland et al.
[1996] study how sharing inventory dataimproves

EES the supplier’s ordering decisions with stationary

L P g > stochastic demand.
=] ' i g 2 Forrester hastested themodd by exciting customer
5 Fs requisitionat retail by 10% stepincreaseover itsinitia
A steady statevalueof 100 units/ week Figure-B shows
| - O L & theresultswhich forrester hasobtained. The VENSIM
P A -y in | - softwarewas used to smulate the model [Boraand

< ' =5 /> Mohapatra, 1982].The three-tier structure of the
; model and the policy structure at each sector interact
to giveriseto awide fluctuation in inventory and
production ratein manufacturing sector.
) Explaining the underlying reasons for such
. N\ LN \ fluctuation, Forrester (1960,pagel37) states“ This
= / progressiveincreasein the peak ordering rate asthe
i e T disturbancemovesupwardin thesystemisaresult of
. h ' the two sources of amplification in the policies
controlling the ordering decisions-the unavoidable
necessty inthesupply lineto and fromthenext higher
stage, and the practice of increasing the‘ desired’ inventory asthelevel of averagesalesincrease’.

Forrester hasshown that neither reductionin clerica delaysnor eimination of distributor sector iscapable
of bringing about an appreciablereductioninthefluctuations.

‘Industrial Dynamics', Forrester[1961] has shown that even when factory production decisionsaretaken
by attaching very high confidenceto retail salescompared toimmediately availablerequisition received from
distributorsthereductioninfluctuation are very marginal. Forrester [1961] hasa so shown how the system
instability getsaccentuated when dl the sectorsbasethelr replenishment ordering decisionson asdesforecasting
procedure using trend extrapolation.

However, Forrester hasshownthat DIR, DID, and DIF, whichindicaterapidity of inventory adjustment at
the respective sectors, arethe most sensitive parametersin determining system behaviour.

TheAuthors have cons dered taking moreinformation sources. For exampleinretall sector the purchase
decisoninretail in Equation (3.1) and ismodified asgiven below:

¢ R PDRKL = [RSRK+(UDIR)((IDRK -IARK)+LDRK - LARK)+(UOR.K -UNRK))] *(PRMUOD.K)
*(PRMID.K) ... (3.4

¢ A PRMUOD.K = TABHL (TPRMUOD, RUOUND.K,0,2,0.5)

o T TPRMUOD = 1.0/1.0/1.0/0.85/0.5

¢ A RUOUNDK = UOD.K/UND.K

¢ A PRMID.K = TABHL (TRRMID,RIADDK,O0,2,0.5)

o T TPRMID = 05/0.75/1.0/1.0/1.0

¢ A RIADDK = IAD.K/IDD.K

Where,
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PRMUQOD Purchase decision rate multiplier at retail , from unfilled order backlog at distributor(Dimensionless)
PRMID Purchase decision rate multiplier at retail from inventory at distributor(Dimensionless)
TABHL DYNAMO functional notation for tablefor high low extension

TPRMUOD  Tablefor unfilled orders at factory

RUOUND Ratio of unfilled ordersto unfilled order normal at distributor(dimensionless)

TPRMID Table for Inventory Actual at distributor

RIADD Ratio of Inventory actual at Distributor to the inventory Desired at distributor(dimensionless)

The purchasedecision at distributor issmilarly expressed:

L R JER ZBE JER JER ZER 2

¢ R PDDKL = [RSD.K+WDID)(IDD.K-1AD.K)+(_LDD.K -LAD.K)+(UOD.K -UND.K))] *(PDMUOFK)
*(PDMIEK) ... (3.5)

¢ A PDMUOEFK = TABHL (TPDMUOF RUOUNEK,O0,2,0.5)

¢ T TPDMUOFK = 1.0/1.0/1.0/0.85/0.5

¢+ A RUONEK = UOFK/UNEK

¢ A PDMIEK = TABHL (TPDMIF RIADFK, 0, 2,0.5)

¢ T TPDMIF = 05/0.85/1.0/1.0/1.0

¢ A RIADFK = |AFK/IDEK

Where,

+ PDMUOF Purchase decision rate multiplier at distributor from unfilled order backlog at factory (Dimensionless)

+ PDMIF Purchase decision rate multiplier at distributor from inventory actual at factory sector (Dimensionless)

¢ TPDMUOF Tablevaluesfor unfilled order backlog at factory

+ RUOUNF Ratio of unfilled order backlog to unfilled order desired at factory (Dimensionless)

¢ TPDMIF Tablefor inventory actual at factory

+ RIADF Ratio of Inventory actual to inventory desired at factory (Dimensionless)

PRMID. K
[~

PRMUOD - K
o

0-5
| N . o
: TR o 05 10 s 20
1o 15 2.0
’ - . IAD-K
UDD- K p ;
RUOUND-K = A o
UND:-K
v rate Fig. B Purchase decision rate
. = £ - T T =
£ _F'U'Chcs"___ﬂec'_?'o_”__ multiplier from inventory

multiplier_ from order

at distributor
e

2-0 ’—-—
20
= -5
o Vo8 fp———rt——=,—1 -
: = 10
w B ag
: . E _/
=
g 05
- 0-s — j
o
’ - R 2.0
o o5 1-0 1%
5 1-0 5 20
’ ’ I1AF K
il R DF: X 5 =————
RUOUAIE K maer 1a —r
Fig.c Purchase decision rate Fig. o Purchase decrsno‘n rate
- = multiplier__from inventory

multiplier from order

at factory

Figure 4 Purchase decision rates v/s various factors
The equation for manufacturing decision rate at factory, MDF, ismodelled by retaining the original
equation(3.3) and modifying thetime constants of thisequation, wehave:
¢ R MDFKL = RRFK +(IDFK - IAFK)/DIAF+(LDFK - LAFK)/DLAF+(UOFK -UNFK)/DUOF ......... 36)
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. DIAF Delay in adjusting inventory actual at factory (weeks)

. DLAF Delay in adjusting pipeline content actual at factory (weeks)

. DUOF Delay in adjusting unfilled order backlog at factory (weeks)
Thevaluesof the above mentioned parameter aretakenas:

. DIAF = 1.75(weeks)

. DLAF = 1.0(weeks)

. DUOF = 2.0(weeks)

Themodel isthen smulated with the newly designed policiesdefined in equation(3.4) through equation
(3.6) by givingtherequisition received at retail RRR astep increase of 10% over itsinitial steedy stateval ue of
1000 units/week occurring at thefourth week. Figure-4 showsthe behaviour of themodel with theserevised
policies. Thesimulation run of all the above mentioned policy setsare obtained by using VINSIM and are
drawn on the same scalefor comparison.

Figure 4 shows a greatly attenuated system response. Table-1 gives a comparative statement of the
progression of order rate disturbance created by the changeinretail sales.

Itisevident fromtable-1 that requisition received at different sectorsare growing progressively, but have
far less pronounced peaks as compared to those obtained Forrester. Manufacturing ordersat factory areonly
27% as compared to 45% reported by Forrester.

Figure 5 Response of production-distribution model with proposed policy set 1 to a 10% step increase in retail sales
T A B L E 1 Time of Peak Orders and Production Rates ,After 10% Sales Increase

Variables Proposed Policy Set Intial Policy Set (Forrester)
Peak Value of change (%) Peak Value of change(%)

Retail Sales 10 10

Distributor Order from 15 18

Retail(RRD)

Factory ordersfrom 215 A

Distributor(RRF)

Manufacturing orders 295 51

to Factory(MOF)

Factory output (SRF) 27 45
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Theincreaseinrequisitionsreceived at distributor and factory sectors causesthe order backlog at distributor
and factory sector (UOD and UOF) toincrease. AsUOD and UOF increase, theamplificationinrequisitions
received, RRD and RRF, isreduced because of the presence of two new multipliers, PRMUOD and PDMUOF
For example, anincreasein UOD causesthe multiplier PRMUQOD to act asadiscouragement factor, and
restrictsplacing of more ordersfromretail to distributor till thetimewhen thebacklogismorethanitsdesired
value. Thesameistruefor ordersfromthedistributor to the factory sector, since placing of ordersfromthe
distributor sector takesinto account the position of unfilled order backlog at thefactory sector.

Astheordersreachtheir peak, the actual inventory levelsat al the sectorsstart falling progressively.
Approximately for 60 weeksactua inventory at distributor and factory arelessthan their desired inventories.
Therefore, theamplification on requisition received at distributor and factory are greatly nullified by the
discouragement factorsPRMID and PDMIFfor lower than desired inventoriesat higher stages.

However, asthe actual inventory comes closer to the value of desired inventory or even exceedsit, the
effect of discouragement factor isprogressively diminished. Therefore, avery small fluctuation of factory
production rate SRF persists. The peak and trough are 27% and 0% about theinitia steady statevalue.

Aswiththeordering policy and production rates, theinventory fluctuationsare also grestly attenuated. The
inventory at factory sector hasapeak of 11% at 44" week abovetheinitial valueand without any undershoots
gradually settlesdown to itsdesired val ue of 4000 units. °

4. Conclusion
The dynamic behaviour of the complex production-distribution model with new information link just abovetheir sector has
shown substantial reduction in bull-whip effect or magnification effect at manufacturing sector. Since the chain between
producer and consumer is normally long there is atime lag between demand and supply.

To reduce the magnification information of inventory and order backlog to the sectorsjust below it are very important
sources of information. Therefore, to avoid magnification effect or bullwhip effect the manufacturer, distributor and retailer
must network and thereby react quickly to any changes well before it isfiltered up the chain

Thisstudy may further be extended in away to assess the impact of bullwhip effect on the performance measures of the
E-supply chain (e.g., total cost of the members, total chain cost, service level of chain members and service level of the
chain). Given the fact that the bullwhip effect has a deteriorating impact on the performance measures of the whole chain,
the magnitude of adirect relationship between the bullwhip effect and the performance measures of E-Commerce on the
supply chain and its members might be an interesting area for future research. While in practice there are many different
forms of on-line customer demands aswell as many forecasting techniquesto predict these demands. Similar analyses may
be extended to an E-supply chain including more on-retailers, distributors and wholesalers as well as manufacturers with

tight capacity limitationsin order to observe theimpact of e-commerce on the bullwhip effect in E-SCM applications.
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FUNCTIONALANALY SISOFNEUROPHY SIOLOGICAL DATA

Dava SHANKAR Pratap*

Abstract
A method for functional analysis of neurophysiological data by decomposing neurophysiological data and EEG signal
to form a plurality of signal features. The signal features may then optionally be analyzed to determined one or more
patterns.

Introduction

Neurophysiologica dataincludesany typeof signalsobtained from the brain. Such signalsmay be measured
through such tools as EEG (el ectroencephal ogram), which is produced using el ectroencephal ography.
Electroencephal ography isthe neurophysi ol ogic measurement of the electrical activity of thebrain (actualy
voltage differences between different partsof the brain), performed by recording from electrodes placed on
the scalp or sometimesin or on brain tissue. Asused herein, theterm* neurophysiological data’ alsorefersto
brainimagingtoals, including but not limited to CAT (computer-aided tomography) scans(otherwiseknown as
CT or computed tomography) scans, PET (positron emission tomography) scans, magnetic resonanceimaging
(MRI) and functiona magnetic resonanceimaging (fMRI), ultrasound and single photon emission computed
tomography (SPECT).

Discussion

Inthefollowing detailed description, numerous specific detail sare set forth in order to provide athorough
understanding of the present invention. It will beunderstood by those of ordinary skill intheart that the present
invention may be practiced without these specific details. In other instances, well-known methods, procedures,
componentsand structures may not have been described in detail so asnot to obscurethe present invention.

Themethod of the present invention features decomposing neurophysiologica datato formapluraity of
signal features. Asdescribed herein asanon-limiting, illustrative example only, the method of the present
inventionisdescribed with regard to EEG data.

EEG dataispreferably collected in responseto astimulusor stimuli, suchthat sgnasare obtained fromthe
subject beforeand after the gpplication of thestimulusor stimuli. Thestimulusor stimuli may optiondly comprise
any typeof task and/or action, including conceptua tasksand/or actions (thelatter may optionaly beusedwith

*Department of mathematics, D.B.S.D.D. College, Rampur, Kadana [Garkha] Saran (Bihar) India
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any subject but are preferred when the subject is suffering from sometype of physical and/or cognitive deficit
that may prevent actual execution of atask and/or action, asfor examplemay be seeninresponseto various
braininjuriessuch asstroke). The EEG dataisthen decomposed to form apluraity of signal features, which
relateto thebrain activity or activitiesgenerating thesigna(s).

Decomposition of EEG datapreferably includeswaveform analysis. Conventiona waveformanalysisis
performed by examining the pattern of peaks; however, thismethod isflawed, becausethetruegenerator (i.e.,
brain and/or external neural location which produced the wave) is not known. According to preferred
embodiments, the method of the present invention useswavel et analysisand bandpass/bandwidth filtering to
locate underlying aspects of thewave, such that thewaveis decomposed to apluraity of overlapping setsof
signa peakswhich together make up thewaveform. Thefiltersthemsel vesmay optionally be overlapping.
Evenif the bandpass cutoff is not defined correctly, the preferred examination of datafrom aplurality of
subjectsresultsinidentification only of repetitive pesksthat makeup thewaveform. Such anayssmay optiondly
be performed after the subject has been subjected to astimulusor stimuli; if no such stimulus/stimuli are
provided, then optionally apredetermined template may be provided and applied to the signalsas described
herein.

Furthermore, it isalso possible to use the Talairach Distance to estimate the location of the subset of
electrodesthat would be expected to provide the most useful information regarding aparticular pattern,
determined as described above. The coordinates of the N regionsin the target network activity pattern are
marked by Ti(x,y,2),i=1, ..., N, and the coordinates of the M regionsin the observed network activity pattern
aremarked by Oj(x,y,2),j=1, ..., M.[0142]For each Oj(X,y,2),]=1, ..., M, thedistanceis computed to the
nearest Ti(x,y,2),1=1, ..., N,and mark it by Dj. [0143] The Taairach Distanceisthen computed by Eq.1: TD
=j=1M Dj M ##EQUO00001##
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ASTUDY OFATTITUDE OF SENIOR SECONDARY STUDENTSOF
AMBALATOWARDSPHY SICSBASED ON MAGNETISM

RabHA RamaN Suri*

Abstract

Aristotle attributes the first of what could be called a scientific discussion on magnetismto Thales, who lived from about
625 BCE to about 545 BCE. Around the same time in ancient India, the Indian surgeon, Sushruta, was the first to make
use of the magnet for surgical purposes. In 1600, William Gilbert concluded that the Earth was itself magnetic and that
this was the reason compasses pointed north (previously, some believed that it was the pole star (Polaris) or a large
magnetic island on the north pole that attracted the compass). In 1905, Einstein used these laws in motivating his theory
of special relativity, requiring that the laws held true in all inertial reference frames. Electromagnetism has continued to
develop into the 21st century, being incorporated into the more fundamental theories of gauge theory, quantum
electrodynamics, electroweak theory, and finally the standard model. In real sense, Magnetismis a property of materials
that respond at an atomic or subatomic level to an applied magnetic field. Ferromagnetism is the strongest and most
familiar type of magnetism. It isresponsible for the behavior of permanent magnets, which produce their own persistent
magnetic fields, as well as the materialsthat are attracted to them. However, all materials are influenced to a greater or
lesser degree by the presence of a magnetic field. Some are attracted to a magnetic field (paramagnetic); others are
repulsed by a magnetic field (diamagnetism); others have a much more complex relationship with an applied magnetic
field. Substances that are negligibly affected by magnetic fields are known as non-magnetic substances. They include
copper, aluminum, gases, and plastic. It showsthat it has valuable position in Physics. Thisresearch presents the attitude
of senior secondary students of Ambala towards value of Magnetism in Physics.

Introduction
Arigtotleattributesthefirst of what could be called ascientific discussion on magnetismto Thales, wholived
from about 625 BCE to about 545 BCE. Around the sametimeinancient India, the Indian surgeon, Sushruta,
wasthefirst to make use of the magnet for surgica purposes. Inancient China, theearliest literary referenceto
magnetism liesin a4th century BCE book called Book of the Devil Valey Master “ Thelodestone makesiron
comeor it atractsit.” Theearliest mention of the attraction of aneedle appearsin awork composed between
AD 20 and 100 (L ouen-heng) “ A lodestoneattractsaneedle.” Theancient Chinese scientist Shen Kuo (1031—
1095) wasthefirst person to write of the magnetic needle compass and that it improved the accuracy of
navigation by employing the astronomical concept of true north (Dream Pool Essays, AD 1088), and by the
12th century the Chinesewere known to usethelodestone compassfor navigation. They sculpted adirectiona
spoon from lodestonein such away that the handle of the spoon aways pointed south. Alexander Neckham,
by 1187, wasthefirst in Europeto describethe compassand itsusefor navigation. In 1269, Peter Peregrinus
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A STUDY OF ATTITUDE OF SENIOR SECONDARY STUDENTS OF AMBALA TOWARDS PHYSICS BASED ON MAGNETISM

deMaricourt wrotethe Epistolade magnete, thefirst extant treatise describing the properties of magnets. In
1282, the properties of magnets and the dry compass were discussed by Al-Ashraf, aYemeni physicist,
astronomer, and geographer. In 1600, William Gilbert published his De M agnete, M agneticisque Corporibus,
et deMagno Magnete Tellure (On the Magnet and M agnetic Bodies, and on the Great Magnet the Earth). In
thiswork he describesmany of hisexperimentswith hismode earth called theterrella. From hisexperiments,
he concluded that the Earth wasitsalf magnetic and that thiswasthe reason compasses pointed north (previoudly,
somebelieved that it wasthe polestar (Polaris) or alarge magneticidand on the North Polethat attracted the
compass). An understanding of the rel ationship between e ectricity and magnetism beganin 1819 withwork by
HansChrigtian Oersted, aprofessor at the University of Copenhagen, who discovered moreor lessby accident
that an eectric current could influence acompass needle. Thislandmark experiment isknown as Oersted’'s
Experiment. Severa other experimentsfollowed, with André-MarieAmpere, who in 1820 discovered that the
magneticfield circulating in aclosed-path wasre ated to the current flowing through the perimeter of the path;
Carl Friedrich Gauss; Jean-Baptiste Biot and Félix Savart, both of which in 1820 came up with the Biot-
Savart Law giving an equation for the magnetic field from acurrent-carrying wire; Michael Faraday, whoin
1831 found that atime-varying magnetic flux through aloop of wireinduced avoltage, and othersfinding
further linksbetween magnetism and e ectricity. James Clerk Maxwell synthesized and expanded theseingights
into Maxwell’sequations, unifying electricity, magnetism, and opticsinto thefield of electromagnetism. In
1905, Eingtein used theselawsin motivating histheory of specia reldivity, requiring that thelawsheldtrueinall
inertia referenceframes. Electromagnetism has continued to devel opinto the 21t century, being incorporated
into the morefundamenta theories of gaugetheory, quantum e ectrodynamics, e ectroweak theory, and finally
the standard model.

Value of Magnetismin Physics

Magnetismisaproperty of material sthat respond at an atomic or subatomiclevel to an applied magneticfield.
Ferromagnetismisthe strongest and most familiar type of magnetism. It isresponsiblefor the behavior of
permanent magnets, which produce their own persistent magnetic fields, aswell asthe materialsthat are
attracted to them. However, all materialsareinfluenced to agreater or lesser degree by the presence of a
magneticfield. Someareattracted to amagnetic field (paramagnetic); othersarerepul sed by amagneticfield
(diamagnetism); othershaveamuch more complex relationship with an applied magnetic field. Substancesthat
arenegligibly affected by magneticfid dsareknown asnon-magnetic substances. They include copper, duminum,
gases, and plastic. The magnetic state (or phase) of amateria dependson temperature (and other variables
such aspressure and applied magnetic field) so that amateria may exhibit morethan oneform of magnetism
depending on itstemperature, etc.

Sources of magnetism
There existsaclose connection between angular momentum and magnetism, expressed on amacroscopic
scdeinthe Eingtein-deHaaseffect “ rotation by magnetization” anditsinverse, the Barnett effect or “ magnetization
by rotation”.
At the atomic and sub-atomic scal es, this connection is expressed by theratio of magnetic moment to
angular momentum, thegyro magneticratio.
Magnetism, at itsroot, arisesfrom two sources:

¢ Electric currentsor more generally, moving el ectric charges create magnetic fields (see Maxwell’ s Equations).
¢ Many particleshave nonzero “intrinsic” (or “spin”) magnetic moments. Just as each particle, by itsnature, hasacertain

mass and charge, each has a certain magnetic moment, possibly zero.
Inmagnetic materias, sourcesof magnetization arethedectrons orbital angular motion around thenucleus,
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and theélectrons' intrinsic magnetic moment, see el ectron magnetic dipole moment. The other sources of
magnetism arethe nucl ear magnetic momentsof thenucle inthemateria which aretypically thousandsof times
smaller than the electrons’ magnetic moments, so they are negligiblein the context of the magnetization of
materias. Nuclear magnetic momentsareimportant in other contexts, particularly innuclear magnetic resonance
(NMR) and magnetic resonanceimaging (MRI). Ordinarily, the enormous number of electronsinamaterid is
arranged such that their magnetic moments (both orbital andintrinsic) cancel out. Thisisdue, to someextent,
to eectrons combining into pairswith oppositeintring c magnetic momentsasaresult of the Pauli excluson
principle (see e ectron configuration), or combiningintofilled sub shellswith zero net orbital motion. In both
cases, theeectron arrangement isso asto exactly cancel the magnetic momentsfrom each eectron. Moreover,
even whenthe e ectron configurationissuch that thereare unpaired e ectronsand/or non-filled sub shells, itis
often the casethat the variouse ectronsin the solid will contribute magnetic momentsthat point in different,
random directions, so that the materia will not be magnetic. However, sometimes— either spontaneoudy, or
owing to an gpplied external magnetic field— each of the e ectron magnetic momentswill be, onaverage, lined
up. Thenthematerial can produce anet total magnetic field, which can potentially be quite strong.

Themagnetic behavior of amateria dependsonitsstructure, particularly itselectron configuration, for the
reasons mentioned above, and a so on thetemperature. At high temperatures, random thermal motion makes
itmoredifficult for theeectronsto maintain aignment.

Need of the Sudy

We as human beings have immense greed for power with alittle push; we become creators and destroyers,
tryingto decidewhowill liveor whowill dieon thisearth. Thequestionisthis, how canweevaluate our daily
activities. Science has changed the outlook of life style. It has made various new inventionswhich help usto
makeour lifebetter asbefore. In science, physicshasgreat importance. No onecandeny it. All thediscoveries
and structures madein accuracy dueto thissubject. Experiments are donein thisway and found the real
aspectsthroughit. In general way, Magnetismisaproperty of materialsthat respond at an atomic or subatomic
level to an applied magneticfield. It hasvauable placeinthissubject. Without it, thissubject can not locateits
real position. We haveto change the mindset of the students. It hasbeen proved many timesthat therole of
magnetismin physicsisvauable, it needspractica experimentswhich aredonewith real objectsbut students
neglect to use practical aspects so the researcher has conducted this study to know about thereal attitude of
senior secondary studentstowardsvalue of Magnetismin Physics.

Satement of the Topic
Thestatement of the study isasunder, “ A Study of Attitude of Senior Secondary Studentsof Amba atowards
Physicsbased on Magnetism.”

Aims and Objectives of the Sudy
Thestudy started with thefollowing amsand objectives:

1 Tofind out whether attitude of Male and femal e Senior Secondary Students of Public School of Ambalatowards Physics
based on Magnetism is same or not.

2. Tofind out whether attitude of Male and female Senior Secondary Students of Government Aided School of Ambala
towards Physics based on Magnetism is same or not.

3. Tofind out whether attitude of Male and female Senior Secondary Students of Government School of Ambalatowards
Physics based on Magnetism is same or not.
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Hypotheses of the Sudy

Thefollowing hypotheseswereformulated for the present investigation:

1 Thereisno significance difference between attitude of Boys and Girls students of Senior Secondary Public Schools of
Ambaa

2. Thereisno significance difference between attitude of Boysand Girls students of Senior Secondary Government Aided
Schoolsof Ambala.

3. There is no significance difference between attitude of Boys and Girls students of Senior Secondary Government
Schoolsof Ambala.

Sample: The sample of the study consisted of 150 students of senior secondary schoolsof Ambala. The
samplewas sel ected randomly and divided into two groups maesand females.

Design of the Sudy: The present study will be based on survey method which was conducted on the
Studentsof different senior secondary schoolsof Ambala

Sample of Senior Secondary Students of Ambala

Public School Government Aided School Government School
0 50 0
Boys Girls Boys Girls Boys Girls
5 o) o) o) o) o)

Toolsused : For the collection of datatheinvestigator hasused salf made questionnaire of 20 questionson the
basisof different practical aspects. It will help the researcher to know about the value of Magnetismin
Physics.

Satigticd Techniques
For theanalysisof data, following statistical techniqueswereused:
¢ Mean
¢ SD
¢ SE
¢ ‘t'vaue

Methodol ogy: The datawas collected following the normative survey method of investigation for study to
know theawareness|evel sof Senior Secondary Studentsof Ambaatowardsvaueof Magnetismin Physics,

Finding of the Sudy

Sr.No. Catogory No. M/F Mean SD SE t-value Significancelevel

1 Public ) Male 87 32 09 111 NotSignificant
School 5 Femde & 316

2 Govt. y:3) Male 836 432 10 3 Significant
Aided 5 Femde 806 25
School

3 Govt. y:3) Male 1) 6.63 214 168 Not Significant
School 5 Femde 714 307

From the values of the above table the following findings can be attained at
1. Thecaculatedt-value 1.11 revealsthat thereisno significant difference between thetwo means (Males,
Mean 87, Females-86) with S.D- 3.22 & 3.16 respectively on the basis of attitude level of Public sr.
secondary school students of Ambalatowards M agnetism.
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2. Thecalculated t-value 3reveal sthat thereissignificant difference between thetwo means(Males, Mean
83.6, Females-80.6) with S.D- 4.32 & 2.5respectively onthebasisof attitudelevel of Government Aided
Sr. secondary school students of Ambalatowards Magnetism.

3. Thecaculatedt-value 1.68 reved sthat thereisno significant difference between thetwo means(Males,
Mean 75, Females-71.4) with S.D- 6.63 & 3.07 respectively onthebasisof attitudelevel of Governmnet
Senior Secondary School Students of Ambalatowards Magnetism.
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STUDY OFDENSITY IN PROBABLITY CONDITIONS

Dava SHAaNkAR Pratap*

Introduction
Inthispaper, the dengity of acontinuousrandom variable isafunction that describestherdativelikelihood for
thisrandom variableto occur at agiven point. Theprobability

e for therandom variableto fall within aparticular regionis
amon T given by theintegrd of thisvariable'sdensity over theregion.

L4 The probability density functionisnonnegativeeverywhere,
? and itsintegral over the entire spaceis equal to one. The
terms* probability distribution function”* and “ probability
function”?have also sometimes been used to denote the
probability dengty function. However, thisuseisnot sandard
among probabilists and statisticians. In other sources,
“probability distribution function” may be used when the
probability distribution isdefined asafunction over genera
setsof values, or it may refer to the cumul ative distribution
function, or it may bea probability massfunction rather than
the density. Further confusion of terminology exists
w—= = because dengity function hasalso been used for whatishere
cdledthe" probability massfunction”.®

Probability density function
A probability density functionismost commonly associated with absol utely continuous univariatedistributions.
A randomvariable X hasdensty f, wheref isanon-negative L ebesgue-integrable function, if:

Pla< X <] = /bf(:t:)d:t:.

Hence, if Fisthe cumulativedigtributionfunction of X, then:
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Fa)= [ fwdu
and (if f iscontinuousat x)

f(2) = ().

Intuitively, one can think of f(x) dx as being the probability of X falling within the
infinitesmd interva [X, X + dx].

Thisdefinition may be extended to any probability distribution using the measure-theoretic definition of
probability. A randomvariable X with valuesin ameasure space (2{ : A) (usualy R withthe Borel setsas
measurabl e subsets) hasas probability distribution themeeereX*Pon(;t’, _A) : the dengty of X withrespect

toareferencemeasurei on( X', A ) isthe Radon-Nikodym derivetive:

PO
o d;;, .
That is, f isany measurablefunctionwiththe property that:
PrgXeA]m/ de/f&p
X-14 A

for any measurableset A € A

Discussion
Inthe continuous univariate case above, thereference measureisthe L ebesgue measure. The probability mass
function of a discreterandom variable isthe density with respect to the counting measure over the sample
space .

Itispossibleto represent certain discrete random variablesaswell asrandom variablesinvolving both a
continuousand adiscrete part with agenerdized probability dengity function, by using the Dirac deltafunction.
For example, let usconsider abinary discrete random variabletaking “ 1 or 1 for values, with probability %2
each.

Thedengty of probability associated withthisvariableis:

£(t) = 56t +1) + (¢~ ).

Moregenerdly, if adiscretevariable cantake n different valuesamong real numbers, then the associated
probability dengity functionis.

£ = S pidtt — )

wherex,, ..., X arethe discrete values accessible to the variableand p,, ..., p, are the probabilities
associated withthesevalues.
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Thissubgtantially unifiesthetreatment of discrete and continuous probability distributions. For instance, the
aboveexpression dlowsfor determining statistical characteristicsof such adiscrete variable (such asits mean,
itsvariance andits kurtosis), sarting fromtheformulasgiven for acontinuousdistribution.

Example
Thisdlementary exampleillustratesthe above definition of multidimensiond probability density functionsinthe

simple case of afunction of aset of twovariables. Letuscal £ 2-dimensional random vector of coordinates
(X, Y): theprobability to obtain £ inthequarter planeof positivex and y is Pr(x >0,y > 0) = LT[ txvtawdedy.
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SYNTHESISOF TWOPOTENTIALLY HEPTADENTATE (N4O,) SCHIFF-
BASE LIGANDSDERIVED FROM CONDENSATION OF TRIS
(3-AMINOPROPYL)-AMINEAND SALICYLALDEHYDEOR
4-HYDROXY SALICYLALDEHYDE. NICKEL(I1) AND COPPER(II)
COMPLEXESOF THEFORMER LIGAND.

AnNJaNI KR. CHOUDHARY*

Abstract
Two potentially heptadentate (N4O,) tripodal Schiff-base ligands: tris(3-(salicyl ideneimino)propyl)amine (H,L1) and
tris(3-(4' -hydroxysalicylidenei mino)propyl)amine (H,L2) have been prepared and characterized by various spectroscopic
methods (IR, FAB-MS, NMR). They are derived from the condensation reactions of tris(3-aminopropyl)amine (tpt), with
3 equivalents of either salicylaldehyde or the ring- substituted salicylaldehyde, 4-hydroxysalicylaldehyde. The nickel
(I1) and copper (1) complexes of H,L1 were obtained from the its reactions Ni(I1) and Cu(I1) saltsin absolute methanol.
These complexes were studied by IR and FAB-Mass spectrometry.

Key-words: Schiff-base, tripodal ligands, potentially heptadentate complexes

Introduction

Potentially heptadentate (N40,) Schiff-baseligands, derived from condensation reactionsof tris(2-aminoethyl)
amine (tren) with variousring substituted salicyld dehydes, have been prepared, and their coordination chemistry
with anumber of metal ionshasbeen extensively investigated . Theamine phenol ligands, which have been
prepared from the reduction of the corresponding Schiff-base ligands, have been also reported 6. We and
other workershave prepared complexesof fully condensed potentialy heptadentate (N.) Schiff-baseligands
derived fromthe condensation of tripodd tetraamineswith elther 2-acetylpyridineor 2-pyridinecarhoxa dehyde
19 However, herein wereport the synthesis of thetwo potentially heptadentate (N4O,) Schiff-baseligands,
H.L1and H,L2 (Figure 1) together with the synthesis of nickel (11) and copper (I1) complexesof H,L 1.
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SYNTHESIS OF TWO POTENTIALLY HEPTADENTATE (N40O,) SCHIFF-BASE LIGANDS DERIVED FROM CONDENSATION OF
TRIS (3-AMINOPROPYL)-AMINE AND SALICYLALDEHYDE OR 4-HYDROXYSALICYLALDEHYDE. NICKEL(II) AND

COPPER(Il) COMPLEXES OF THE FORMER LIGAND.

R=H H;Ll
R=0H HiL2

OH

Figure 1 The procedure of ligand synthesis, along with NMR numbering

Resultsand discussion
Ligands

Two potentially heptadentate Schiff-base ligandswere easily prepared by reaction of tris(3-amino-propyl)
aminewith 3 equivalent of salicylaldehydeor its4-substituted derivative, asshowninFigure 1. They areboth
sengitiveto moisture and must be kept under vacuum. Compl ete condensation of all primary amino groupsis
confirmed by thelack of N-H stretching bandsin the IR 3150-3450 cm'! region and the presence of strong
C=N stretching bandsfor both H_L 1 and H,L 2 ligands. This conclusion isalso supported by the‘*H-NMR
datawhich showsnot only the absence of N-H hydrogen resonances but a so the presence of CH=N Hydrogen
resonances at about 8 ppm.*H- and *C-NMR spectra, mass spectral and infrared datafor both ligandsare
completely cons stent with theformulationsindicated in Figure 1.

Complexes

Both complexeswereinvestigated by elemental analysis, IR and FAB mass spectrometry. Thelack of N-H
stretching bandsinthe IR 3150-3450 cm® region and the presence of very strong C=N (Schiff base) stretching
bandsat about 1630 cm* for both compounds
show that the expected complexes were
synthesized. The mass spectral data for
complexes 1 and 2 are consistent with
deprotonation of two of the three hydroxyl
groupsof theligand, giving neutral complexes
(Figure 2). The latter conclusion is also
supported by theinsolubility of thesecomplexes
in water. In both complexes the bridgehead
nitrogen atom may be coordinated to the metal
ions, aswehave observed for the corresponding
complexesderived from 2-acetylpyridine °.

Figure 2. The proposed chemicals structure for the complexes 1

and 2.
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Experimental
General
Sdlicylaldehyde and 4-hydroxysalicylaldehyde were obtained from Aldrich and were used without further
purification. Thetripodal tetraamineligand tpt was synthesi zed according to the literature method . IR and
NMR spectrawere measured on Shimadzu IR-435 and Bruker DPX 300 spectrometersrespectively.

Ligand synthesis

Tris(3-(salicylideneimino)propyl)Jamine (H,L1): Toasolution of salicyladehyde (1.46 g, 12mmoal) indiethyl
ether (I2mL) wasadded tpt ( 0.75g, 4 mmol) in absolute ethanol (12 mL). After the addition of additional
diethyl ether (20 mL) and coolinginanicebath for 30 min, theyellow precipitate formed wasfiltered off,
washed with diethylether and dried invacuo. Yield, 1.7g (85%); mp 100-102 °C; Found: C 64.0%; H
7.6%; N 10.1%. C,H..N,0,.3H,O requires: C 65.0%; H 7.6%; N 10.1%; *H-NMR (CDCI ,, ppm, 300
MHz, Ar=Aromaticring): 6 2.17 (m, 6H, 2-H), 3.06 (t, 6H, 1-H), 3.66 (t, 6H, 3-H), 6.85 (m, 6H, Ar H),
7.24 (m, 6H, Ar H), 8.33 (s, 3H, 4-H), 12.80 (bs, 3H, OH); *C-NMR (CDCl,, ppm, 300 MHz):
6 25.92 (C-2), 51.82 (C-1), 56.33 (C-3), 119.64 (C-5), 117.67, 119.30, 132.94, 133.67 (C-7 to C-
10), 162.36 (C-6), 167.96 (C-4); IR (Nujol mull) cmr*: 3000-2300 (b, v,,), 1633.6, 1614.2 (sh), 1580,
1496.6(s,V_ andv_); FAB MS(positive FAB in nitrobenzyl alcohol): m/z501 (MH,, [C,H, N, O,
80%).

Tris(3-((4' -hydroxysalicylidene)imino)propyl)amine (H,L2): This compound was prepared analogously
using 4-hydroxysalicyladeyhde. Yield, 1.75g (80%); mp >170 °C (decom.); *H-NMR (DM SO, ppm,
300MHz, Ar = Aromatic ring) &: 1.05 (t, CH_-CH,OH), 1.69 (m, 6H, 2-H), 2.43 (t, 6H, 1-H), 3.4
(9, CH,-CH,OH), 3.5 (t, 6H, 3-H), 6.13 (m, 3H, Ar H), 6.21 (m, 3H, Ar H), 7.13 (m, 3H, Ar H), 8.30
(s, 3H, 4-H), 12.80 (bs, 6H, OH); *C-NMR (DM SO, ppm, 300 MHz) 9: 28.41 (C-2), 51.08 (C-1),
54.97 (C-3), 111.43 (C-5), 103.02, 106.98, 133.62 (C-7, C-9, C-10), 162.11, 165.76 (C-6, C-8),
164.95 (C-4); IR (Nujol mull) cmr*: 3500-2500 (broad weak band, v, ,,), 1636.8, 1607 sh (vs, v
FAB MS (positive FAB in nitrobenzyl alcohal): m/z549 (MH*, [C, H..N,O ]*, 20%).

30 37

c=c) ,

C=N);

Complex Synthesis
Both complexeswerereadily prepared by addition of H,L 1 (0.5 mmol in 50 mL methanol) to asolution of the
appropriate metal nitrate (0.5 mmol in the same solvent). After the addition of NaOH (3 mmol in 10 mL
methanol-water), the reaction mixturewas heated for 30 min. Evaporation of the solvent yielded the product
asagreen powder.

Ni(HL1).2H,0(1). Yield (0.18gr, 65%); Found: C 60.5%; H 5.6%; N 9.1%. C,,H,,N,O.Ni requires: C
60.7%; H 6.4%; N 9.4%; FAB M S (positive FAB in nitrobenzyl alcohol): m/z557 (MH*, [C, H..N,O,Ni]",
62%). IR (Nujol mull) cm*: 3345 (w, v, ), 1629.5 s, 1610, 1590, 1533 (v, andv___.).

Cu(HL1) (2). Yield (0.I7gr, 60%); FAB MS (positive FAB in nitrobenzyl alcohol): m/z 562 (MH*,

[C N,O,Cu]*, 55%). IR (Nujol mull) cm*: 3300 (w, v, ), 1619, 1599, 1536.5 (v_, and v,

3OH 35 O-H C=C) '
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PROBABLITY THEORY AND ITSAPPLICATION

Dava SHANKAR Pratap*

Abstract

As a mathematical foundation for statistics, probability theory is essential to many human activities that involve
guantitative analysis of large sets of data. Methods of probability theory also apply to descriptions of complex systems
given only partial knowledge of their state, asinstatistical mechanics. A great discovery of twentieth century physics was
the probabilistic nature of physical phenomena at atomic scales, described in quantum mechanics

Introduction

The mathematical theory of probability hasitsrootsin attemptsto analyze gamesof chance by Gerolamo
Cardano inthesixteenth century, and by Pierrede Fermat and Blaise Pasca inthe seventeenth century (for
examplethe*problem of points”). Christiaan Huygens published abook onthe subject in 1657.2

Initially, probability theory mainly considered discrete events, and itsmethodsweremainly combinatorial.
Eventudly, andytica cons derationscompel led theincorporation of continuous variablesinto thetheory.

Thisculminated in modern probability theory, on foundationslaid by Andrey Nikolaevich Kolmogorov.
K olmogorov combined the notion of sample space, introduced by Richard von Mises, and measuretheory and
presented his axiom system for probability theory in 1933. Fairly quickly this became the mostly
undisputed axiomatic basis for modern probability theory but alternativesexist, in particular the adoption of
finiterather than countable additivity by Bruno deFinetti 2

Most introductionsto probability theory treat discrete probability distributionsand continuous probability
distributions separately. The more mathematically advanced measure theory based treatment of probability
coversboth the discrete, the continuous, any mix of thesetwo and more.

Discussion
Congder an experiment that can produceanumber of outcomes. Thecollection of dl resultsiscaled the sample
space of the experiment. The power set of the sample spaceisformed by considering all different collections
of possibleresults. For example, rolling adie produces one of six possibleresults. One collection of possible
results correspondsto getting an odd number. Thus, the subset { 1,3,5} isan element of the power set of the
sample spaceof dierolls. Thesecollectionsarecalled events. Inthiscase, { 1,3,5} istheevent that thediefalls
on someodd number. If theresultsthat actually occur fall inagiven event, that event issaid to have occurred.
Probability isaway of assigning every “event” ava ue between zero and one, with the requirement that the
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PROBABLITY THEORY AND ITS APPLICATION

event made up of all possibleresults (inour example, theevent{1,2,3,4,5,6} ) beassgned avaueof one. To
qualify asa probability distribution, the assgnment of valuesmust satisfy therequirement that if youlook at a
collection of mutualy exclusive events (eventsthat contain nocommonresults, eg., theevents{ 1,6}, {3}, and
{24} aredl mutudly exclusive), theprobability that at |east one of the eventswill occur isgiven by the sum of
the probabilitiesof al theindividua events

Theprobability that any oneof theevents{ 1,6},{ 3}, or{ 2,4} will occur is5/6. Thisisthesameassaying
that the probability of event { 1,2,3,4,6} is5/6. Thisevent encompassesthe possibility of any number except
fivebeing rolled. Themutually exclusveevent { 5} hasaprobability of 1/6, andtheevent{1,2,3,4,5,6} hasa
probability of 1 - absolute certainty. For convenience' ssake, weignorethe possibility that thedie, oncerolled,
will beobliterated beforeit can hit thetable.

Discreteprobability distribution : Discrete probability theory deal swith eventsthat occur in countable sample
Spaces.

Examples
Throwing dice, experimentswith decksof cards, and randomwalk.

Classica definition: Initially the probability of an event to occur was defined asnumber of casesfavorable
for the event, over the number of total outcomes possiblein an equiprobable sample space: see Classical
definition of probahility.

For example, if theevent is“ occurrence of an even number whenadieisrolled”, theprobability isgiven

by % = % since 3facesout of the 6 have even numbersand each face hasthe same probability of appearing.

Modern definition: Themodern definition startswithafinite or countable set called the samplespace, which
relatesto the set of allpossible outcomes in classical sense, denoted by Q. It isthen assumed that for each

dement - ¢ (), anintrinsc*probability” value f () isattached, which satisfiesthefollowing properties:
1L f(x)€]0,1] for all z € Q;

2. > flz)=1.
el
That is, the probability function f(x) lies between zero and onefor every value of x inthe sample space €,
andthesumof f(x) over al values xinthesample space 2 isequal to 1. An event isdefined asany subset f; of
the sample space (). The probability of theevent isdefinedas p(e) = X f().

So, the probability of the entire sample spaceis 1, and the probability of thenull eventisO.

Thefunction f(zy mapping apoint in the sample spaceto the“ probability” valueiscalled a probability
massfunction abbreviated as pmf. Themodern definition doesnot try to answer how probability massfunctions
areobtained; ingtead it buildsatheory that assumestheir existence.

Continuous probability distribution
Continuous probability theory deal swith eventsthat occur in acontinuous sample space.
Classical definition: Theclassical definition breaks down when confronted with the continuous case.
See Bertrand’ sparadox.
Moderndefinition: If the outcome space of arandom variable X isthe set of real numbers (&) or asubset
thereof, then afunction called thecumulativedistribution function (or cdf) g exists, defined by F«) = P(x < 2).
That is, F(X) returnsthe probability that X will belessthan or equal to x.
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Thecdf necessarily satisfiesthefollowing properties.
1. gisamonotonically non-decreasing, right-continuous function;
2. lim F(z)=0;
3. 3311_1.13'D F(z)=1.
If isabsolutely continuous, i.e., itsderivative existsand integrating the derivative gives usthe cdf back
again, then therandom variable Xis said to have a probability density function or pdf or smply density

fy= 2.

Foraset £ ¢ & theprobability of therandomvariable X beingin EisP(X € E) = f

€

EdF(z).

In casethe probability density function exists, thiscan bewrittenas P(X € E) = f:eEf(J:)d:r.

Whereasthe pdf exigtsonly for continuousrandomvariables, the cdf existsfor al random variables(including
discreterandom variables) that takevaluesinR .

These concepts can be generalized for multidimensional caseson ®™and other continuous sample spaces.

The raisond’ étre of the measure-theoretic treatment of probability isthat it unifiesthediscrete and the
continuous cases, and makes the difference aquestion of which measureisused. Furthermore, it covers
distributionsthat are neither discrete nor continuous nor mixtures of thetwo.

Anexampleof such distributionscould beamix of discreteand continuousdistributions—for example, a
random variablethat isOwith probability 1/2, and takes arandom value from anormal distribution with
probability 1/2. It can still be studied to some extent by considering it to haveapdf of (4[z] 4+ ¢(z))/2, where
d[X] isthe Dirac ddtafunction.

Other ditributionsmay not even beamix, for example, the Cantor distribution hasno positive probability
for any single point, neither doesit have adensity. The modern approach to probability theory solvesthese
problemsusing measuretheory to definethe probability space:

Givenany set £} , (also called sample space) and a G-algebra Fonit, ameasure £ definedon F is
calledaprobability measureif P(Q) = 1.

If # isthe Bordl o-algebraontheset of real numbers, then thereisaunique probability measureon # for
any cdf, and vice versa. The measure corresponding to acdf issaid to be induced by the cdf. Thismeasure
coincideswith thepmf for discrete variables, and pdf for continuousvariables, making the measure-theoretic
approachfreeof fallacies.

The probability of aset inthec-agebra F isdefined as P(E) = L 1)
wheretheintegration iswith respect tothemeasure ir inducedby F .
Alongwith providing better understanding and unification of discreteand continuous probabilities, measure-

theoretic treatment also alowsustowork on probabilitiesoutside &, asin thetheory of stochastic processes.
For exampleto study Brownian motion, probability isdefined onaspace of functions.

HinTs
L Pierre Simon de LarLace (1812). Analytical Theory of Probability. Thefirst major treatise blending
calculuswith probability theory, originally in French: Theorie Analytique des Probabilités.
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COMPLEXATION OF NI(I1), CU(Il) WITH PY RIDOXAL ANALOG
SCHIFFBASE

SOMNATH JHA*

Abstract

The new complexesof Ni(11) and Cu(I1) with pyridoxal analog (tridentate ligands) have been synthesized and characterized
by Elemental Analysis, IR, UV-vis. magnetic moments, conductivity and electrochemical measurements. The spectral
techniques suggest that all complexes of Ni(ll) and Cu(ll) exhibits square planar geometry. The low electrical conductance
of the complex supports their neutral nature. The monomeric nature of the complexes and dimeric nature of Cu(ll)
complexeswer e assessed fromtheir magnetic susceptibility values and spectral studies. The Schiff basesand their complexes
indicates that the metal complexes exhibited higher antibacterial activity than the free ligands.

Keywords: Pyridoxal, Ni(I1) complexes, Cu(ll) complexes.

Introduction
Semi- thiosemi, semi carbazones, amidoguanidine aswell astheir metal complexes have been the subject of
great interest of many researchersfor anumber of years.:® The significance of these compounds specialy
those of thiosemicarbazone complexes apart from their diverse chemical and structural characteristics, stem
fromtheir potential, biologica activity, their useasanaytical reagentsareaready established.

The complexing behaviour and biological activitiesof >4 Schiff basesderived from Pyridoxal (vit—B,)
and subsequent literature™ owing these Schiff basesto beasuccessful remedy for the diabetesled usto study
thecomplexing behaviour of Schiff baseof Pyridoxd and og (3-hydroxy—-5-hydroxymethyl-2-methoxypyridine-
4-carboxadehyde).

The purpose of the present work is to study the complexes of Ni(l1) and Cu(ll) with 3-hydroxy—5—
hydroxymethyl-2-methoxypyridine-4-carboxaldehyde semicarbazone (MPLSC) and 3-hydroxy—-5—
hydroxymethyl-2-methoxypyridine-4-carboxal dehide thiosemicarbazone (MPLTSC), 3-hydroxy—-5—
hydroxymethyl-2-methoxypyridine-4-carboxa dehydeamidoguanidine(MPLAG).

Experimental
Thesecomplexeswere prepared by conventional method of refluxing the appropriateligand withmeta ionas
chlorideinalcohol for onehours. The precipitate wasfiltered, washed with aqueous al cohol and finaly dried.

*Research Scholar, M.L.S.M. College Darbhanga (Bihar) India.
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COMPLEXATION OF NI(I1), CU(ll) WITH PYRIDOXAL ANALOG

Resultsand Discussions
All thecomplexesof Ni(I1), Cu(ll) withMPLSC, MPLTSC and MPLAG hasbeen prepared by non-template
methodi.e. by thereaction of ready-madeligand and metd sdts, mainly inwarmacoholic (lessoften aqueous)
solution under anair atmosphere

Thecomplex compound are coloured substance. Insolubleinwater but fairly solublein DMF. Dataregarding
thempts, appearanceand e emental anadysisgivenin Table-1 and dataregarding the IR spectraof the complex
compoundsgiveninTable-2.

Practically all theligandsand complexesof MPLSC, MPLTSC and MPLAG hasbeen characterizedin
detailsintheir IR spectra. Thecommon featuresof al these spectraisthat inthe high-energy rangein between
3500-3100 m™. They possess several bands, are ascribed to then(OH) vibration of hydroxyl methyl group
and H,0, dongwith n(NH,) vibration. Then(N-H) band, whichisthe spectraof free MPLSC and MPLTSC
isobserved at about 3100 cmt 161819 jsmixing from the spectraof singly deprotonated ligands. Thisalso holds
for then(NH)* band. From pyridinering, which in the spectraof thefreeligandsand complexesinvolving
monoanionicligandsisobserved at about 2850 c™, whileit isal so absent from the spectraof complexeswith
dianionicform of theligand. Thevery strong n(C=0) bandin MPLSCligand at 1680 cn ' that isaround the
va ue characterigtic for the mgjority of semicarbazines®2*isinthe complexesshifted tolower energiesby 15—
20 cnmrt (Neutral form) or islost in (anionic form). A number of bandsin the range 1640-1400 cm inthe
spectraof both ligandsand complexesare ascribed to pyridoxal ring libration, aswell asto then(C=N) and
d(NH,) of thechain *181° M. Belicchi Ferrari et al.* observed that in the complexesinvolving neutral and
singly protonated form MPL SC and MPLTSC ligand such as[ Cu(MPL SC-H)(H,0)]Cl, [Cu(MPLTSC-
H)(H,0)]Cl, spectrachangesin 1500-1400 cn*. The mediuminstantly n(C=S) bandintheligand MPLTSC
and its substituted derivatives observed in the range of 990-840 cnmr? is shifted due to complexation by
20-100 cnrt 162022
T A B L E 1 Analytical and preparation details for the complex compounds

Complex compound Mpts Appearance Analysis (%) calculated (found)
C H N Cu

1 [Cu(MPLSC-H)H,0)]CI.H,O 220C Brown 2876 39 1491 1731
(28.07) (405 (1456 (1802

2 [Cu(MPLTSC-H)(H,0)]CI.H,O 220C Brown 2758 383 1403 1660
(27.35) (409 (1402 (16.11)

3 [CUMPLAG-H)(H,0)]CI.H,O 20 Brown 2883 427 1870 17.35
(2853) (483 (1805 (17.05)

4 [Cu(MPLSC-H)(H,0),].Cl.2H,0 230°C Brown 227 314 1465 16.02
(2802 392 (1402 (1641)

5 [Cu(MPLTSC-H)(H,0),],Cl,.2H,0 220C Brown 2819 326 1462 1657
(2802 (400 (1431 (1632

6 [CuMPLAG-H)H,0),,Cl,2H.0 230°C Brown 200 400 200 2000
(19.98) (502 (199 (19.86)

C H N Ni

7 [Ni(MPLSC-H)(H,0)].2H,0 245°C Red 3442 446 1785 1871
(3402 (49%) (17320 (1852

8 [Ni(MPLTSC-H)(H,0)].2H,0 240°C Red 3431 413 17.79 1865
(34.05) (492 (17.09 (18.05)

9 [Ni(MPLAG-H)(H,0)].2H,0 244°C Red 3246 390 1683 1764

(3L98) (405 (1652 (1702

Electronic Spectra
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TheNi(I1) complexesexhibitstwo bandsat 18420 cm and 21160 e corresponding to transitions lA1g -
1Alg (v)and 1Alg - 1B1g (v,) therespectively. Sincethe complex isdiamagneticin naturethereforeasquare
plannar geometry (C,v) hasbeen suggested for thiscomplex. The Cu(l1) complex show absorptionsat 19990
cmt—20100 cm? indicating square plannar geometry. Cu(l1) complexes show absorptionsat 32154 and
37878 cm* the binuclear Cu(l1) and dimeric structures.®

T A B L E 3 Electronic spectra of complex compound in UV and viable range

Complex compounds v(max) Assignments
1 [CUMPLSC-H)(H,0)]CI.H,O 20,000 B, A,
282g - 2Eg
2 [CUMPLTSC-H)(H,0)]CI.H,O 20,100 B, A,
282g - 2Eg
3 [CUMPLAG-H)(H,0)]CI.H,O 19990 B, — A,
282g - 2Eg
4 [Cu(MPLSC-H)(H,0),l.Cl,.2H.0 13700 B, T,
5 [Cu(MPLTSC-H)(H,0),].CL.2H.0 13750 B, — 7T,
6 [CUMPLAG-H)(H,0),].Cl,.2H,0 15150 ’E,,— 7T,
7 [Ni(MPLSC-H)(H,0)].2H,0 18420 A, A,
21160 1Alg - 1B1g
8 [Ni(MPLTSC-H)(H,0)].2H,0 18420 A, A,
21160 1Alg - 1B1g
9 [Ni(MPLAG-H)(H,0)].2H,0 18420 A, A
21160 A —'B

Magnetic susceptibility : Thep,, vaueof Cu(ll) complexesare 1.83- 1.85BM andthey, value of Ni(ll)

complexesare2.98—-3.01 BM.

Conclusion

On the basis of these results obtained by elemental analysis as well as uv-vis, |.R. spectra and magnetic susceptibility the
following structures are suggested.

/
NS

HO H H NH.
/

N
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HO H H __NH;
/i

| |
//&\W//N X
\\\\\\\\ /// M = Cu(ll) & Ni(I1)
M X=0,S N
OMe O/ \

OH,
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T A B L E 2 Characteristic infrared absorption frequency (cm) of the ligand and complexes.

JHA

v(N-H)  v(C=N) v(C-0) v(C-N)  v(N-H) v(O-H) v(C=S) v(C=0) v(M-N) v(M-0O)

Ostretching bending
1 [Cu(MPLSC-H)(H,0)]CI.H,0 3460 1585 1285 920-930 560 510
2 [Cu(MPLTSC-H)(H,0)]CI.H,O 3460 1585 1285 920-930 990-840 560 510
3 [Cu(MPLAG-H)(H,0)]CI.H,O 3460 1585 1280 1670 3140 520 490
4 [CU(MPLSC-H)(H,0),1,Cl,.2H,0 3460 1585 1285 920-930 560 510
5 [Cu(MPLTSC-H)(H,0),],Cl,.2H,0 3460 1440 1295 3260 990-840 1640 520 470
6 [CuMPLAG-H)(H,0) ,],Cl,.2H,0 3400 1565 1280 1670 3140 520 490
7 [Ni(MPLSC-H)(H,0)].2H,0 3460 1580 1290 920-930 3140 490 520
8 [Ni(MPLTSC-H)(H,0)].2H,0 3460 1580 1285 990-840 1640 490 520
9 [Ni(MPLAG-H)(H,0)].2H,0 3380 1570 1280 1630 490 520
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SYNTHES SANTI CATALYTICACTIVITY OF TWONEW CYCLIC
TETRAAZA LIGANDS

AnJaNl KrR. CHOUDHARY*

Abstract
Two new chiral cyclic tetraaza ligands were synthesized and characterized. Their catalytic activity was tested in the
asymmetric addition of diethylzinc to benzaldehyde. The expected secondary alcohol was obtained in moderate yields,
but with very low enantiosel ectivity.
Keywords: Chiral tetraazaligands, asymmetric cataysis. Cataytic activity

Introduction

Theimportance of nitrogen-containing ligandsas catalystsfor many asymmetric transformationshasgrown
in the last years ! because of their high stability, easy preparation and promising results 2. In 1969
Uhlemann developed the synthesis of a new chiral Schiff base 1 from o-aminobenzaldehyde and
1, 2-cyclohexanediamine®. Compounds containing thisoptically activetranscyclohexane-1, 2-diaminemoiety
have provento bevery useful in both asymmetric synthesis*and diastereomeric recognition of peptides®.

Wereport inthis paper the synthesisand characterization of two new tetraazaligands containing 1, 2-
cyclohexanediamineasthechiral unit and their ability to catalysetheaddition of diethylzincto benzal dehyde.

Resultsand Discussion

Theligand 2 was synthesized from compound 1 by reaction with oxalyl chloridein THF in the presence of
Et.N ascatalyst, according to aprocedurereported intheliterature® (Scheme 1). After flash chromatography
of the crude product, the cyclic compound 2 was obtained in a68 % yield ascolorlesscrystals.

Thesynthesisof ligand 4 using 1 asstarting materia wasattempted by reaction with di-tert-butyl dicarbonate
(Boc,0) in CH,CI, using 4-dimethylaminopyridine (DMAP) ascatalyst. Such reactionsfor similar substrates
have been reported to giveyiel dsof 87-96 % ’. According to themechanism shownin Scheme 2, anintermediate
urethane B isformed by reaction of theaminenitrogen with the Boc,O. Intramol ecul ar nuel eophilic addition of
the second arylamineto the urethane or anisocyanate, which may evolvefrom B by elimination of tert-butanol
shouldyield urea4.

*Research Scholar, L.N.M.U. Darbhanga (Bihar) India.
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Scheme 1

~:
¢ —

= C,C1,0,, Et;N, THF =N N
u > H H

o Hb = O O
o O

After performing the reaction and success ve chromatographic separations, acol orless product was obtained.
Thisproduct, however, displaysinits*C-NMR spectrum two carbonyl group signalsat 6 =151.3and 6 =
151.7, while only one was expected. *H-NM R spectraand mass spectrometry (molecular ionm/z = 391)
indicated adifferent product with structure 3. A likely mechanism for itsformationisthereaction of 1 with
Boc,O and lossof tert-butanol to A followed by intramolecular cyclizationtoyield 3. Only afew reports of
stable carbamic anhydridesexist intheliterature[8]. The proton and carbon NM R spectraof 3indicateanon
C, symmetric conformation of the molecule. The'H-*C HMBC NMR datashow that each N-H group can
be correlated to one CO carbon.

It wasthought that upon heating compound 3, it would release CO,,, thusleading to 4. Thiswastested by
differential scanning calorimetry (DSC) °, which showed areaction of 3at 259 °C, whichindeed ledto aloss
of weight corresponding to CO, elimination, however, the high temperature at which thisreaction occurs
makesit of limited syntheticinterest 1°.

Catalysis
Thecyclicdiimineligands 2 and 3 were examined as catal ystsfor the asymmetric addition of diethyizincto
benzal dehyde (Scheme 3).

Scheme 3

H L*, Et,Zn, toluene
o

Moderateyields (51 and 88 %, respectively) of 1-phenylpropanol (6) were obtained, but no or very low
enantiosd ectivitieswere observed . The possible cause of theselow selectivitiescould bethesmall sizeof the
available cavity, whichisnot large enough to accommodate the Zn atom to form the intermediate zincate
essentid for theintramolecular dkyl transfer reaction.
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Scheme 2

Experimental
General
Melting pointswere determined with aBuchi SMP 20 and are uncorrected. | R-spectrawererecorded witha
Bio-Rad FTS3000 M X FT-IR. *H-NMR and *C-NMR wererecorded with aBruker ARX 400 or aBruker
AC 250ingtrumentsat 250 and 62.9 MHz, respectively. TheH chemicd shiftsarereportedin (ppm) relative
to CDCI, (7.26 ppm), DMSO-d,, (2.49 ppm) and TMS (0 ppm), while **C chemical shiftsarereportedin
(ppm) relativeto CDCI,, (77 ppm), DMSO-d, (36.9 ppm) and TM S (0 ppm). M S-spectrawererecorded on
aVarian CH-5 (El) and aFinnigan MAT SSQ 7000 (ESI). Solventsweredistilled and dried according to
standard laboratory methods 2.
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Synthesis of the ligands
7,10-Cyclooxdamide-N, N’ -bis-(phenyl-2-ylmethylene)-cyclohexane-IR, 2R-diarnine (2): Schiff base1 (400
mg, 1.25 mmol) and dry Et,N (0.35ml, 2.51 mmol) weredissolvedindry THF (20 mL) under nitrogenwith
dtirring. A solution of oxalyl chloride (0.15ml, 1.77 mmal) indry THF (25 mL) wasadded with asyringe pump
over aperiod of 2.5 h. Thereaction mixturewasthen stirred for 19 h at room temperature. The mixturewas
concentrated to half of its volume and the colourless precipitate of the product was filtered off. Flash
chromatography of theraw product in CHCI, afforded the cyclic compound 2 (318 mg, 0.85 mmoal, 68 %),

mp 223-225 °C (dec.); =-17° (c 1.0, CHCI,); IR (KBr): v = 3440, 2963, 2925, 2854, 2359, 1683,

1635, 1577, 1506, 1440, 1290, 1261, 1159, 1093, 1025, 939, 859, 802, 753 cm™; *H-NMR (CDCl,): 6
=1.53-2.13 (m, 8H), 3.79 (s, 211), 7.00 (dd, 2H, J= 7.6 Hz), 7.18 (d, 211, J= 7.6 Hz), 7.40 (dd, 2H, J =
7.9,7.6 Hz), 8,52 (s, 2H, HC=N), 8.87 (d, 2H, J= 7.9 Hz), 14.22 (s, 2H, PANH); *C-NMR (CDCl.): § =
24.38, 33.1, 73.59, 119.95, 122.75, 123.52, 130.75, 132.85, 138,57, 159.74, 163.24; MS (PI-EIMS) m/
z (%): 374.2 (8) [M*], 228.2 (22) [M* — N=CH-Ph-NHCQ], 147.1 (100) [N=CH-Ph-NHCQO].
7,10-Cyclodicarbonic-diamide-N, N’ -bis-(phenyl-2-ylmethylene)-cyclohexane- IR, 2R-diamine(3): Ditert-
butyl dicarbonate (Boc,0, 657 mg, 3.01 mmoal), 4-dimethylaminopyridine(DMAP, 41 mg, 0.34 mmol) and
Schiff base 1 (500 mg, 1.56 mmol) weredissolved with stirringindry CH,CI,, (10 mL) under nitrogen. The
reaction mixturewas stirred for 30 minutesat room temperature and then at 40 °C for 6 h. Evaporation of the
solvent and crystallization of theresiduefrom EtOH (50 mL) afforded crude 3. After two purifications by
column chromatography (el uting with AcOEt) acolorless product (230 mg, 0.59 mmol, 38%) was obtained,

mp = 253-255°C (dec.); [« =-20° (c 1.5, DMSO); IR(KBr): v = 3413, 3208, 3062, 2923, 2856, 1679,

1608, 1498, 1463, 1385, 1296, 1270, 1227, 1157, 1139, 938, 794, 754 cmr’; *H-NMR (DMSO-d,): § =
1.31-1.45 (m, 3H), 1.73-1.77 (m, 3H), 1.90-1.95 (m, 1H), 2.63-2.67 (M, 1H), 3.62-3.71 (m, 1H), 5.04-
5.09 (M, 1H), 5.96 (s, 1H, HC=N), 6.51 (s, 1H, HC=N), 6.79-7.16 (m, 4H), 7.20-7.23 (m, 3H), 7.29-7.32
(m, 1H), 9.68 (s, 1H, PhNH), 9.71 (s, 1H, PhANH); *C-NMR (DM SO-d,): 5 = 24.93, 25.58, 30.72, 31.96,
53.96,63.76, 81.24,87.63,113.29, 113.34, 118.03, 118.21, 120.87, 120.92, 127.28, 127.43, 129.27,
129.46, 136.47, 136.53, 151.33, 151.67; MS (CI-MS) m/z (%): 391.3 (100) [MH*], 244.2 (73), [MH* —
N=CH-Ph-NHCO]

Catalysis
Preparation of 1-Phenyl-1-propanol (6): Theligand (0.05 mmol, 5 mol %) wasdissolved in dry toluene
(6 mL) under nitrogen, diethylzinc (1.1 M solutionintoluene, 0.1 mL, 0.11 mmol) wasadded, and the mixture
wasallowedto stir for 1 h at room temperature, then cooled to 0 °C or maintained at room temperature. The
remaining diethylzinc (2.17 ml, 2.39 mmol) wasadded s owly. After five minutesthe a dehyde (1 mmol) was
added. Thereaction was stirred until no more aldehyde was observed (TL C) and then quenched with2 M
KCI (6 mL). Thelayerswere separated and the agueous phase was extracted with Et,0 (3% 10mL). The
combined organic extractsweredried with Na,SO,, filtered and concentrated under reduced pressure. The
product was purified by short path distillationto givethe alcohol ascolorlessoil. R, = 0.32 (hexane/ethyl

acetate 5:1). - [¢ ]2 = +30.6 (c = 1.11, CHCI,) for the (R)-enantiomer [13]; *H-NMR (CDCl,): 6 = 0.89

(t,3H,J=7.5Hz, CH,), 1.74-1.83 (m, 2H, J=13.6, 7.5, 7.0 Hz. CH,), 2.46 (s, OH), 459 (t, 1H, J=7.0
Hz, CH), 7.29-7.37 (m, 5H, ArH); GCAnaysis: HP5890 || Chromatograph, FID Detector 300 °C, Injector
Temperature 260 °C, Column Restek Rt BDEX cst, 30 m, 0.32 mm, 0.25 um, Oven Temperature 85 °C,
Carrier gasH,, Column Head Pressure 3 bar. Retentiontimes: 24.36 mm (R), 26.45mm (S).
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STRESSAND ITSIMPACT ON MENTAL HEALTH: AN APPRAISAL

SUNEETA Y ADAV*

Abstract

Sress is inescapable in today’s complex and busy life. At one time or another, most people experience stress. The term
stress has been used to describe a variety of negative feelings and reactions, which are accompanied with threatening or
challenging situations. However, not all stressreactions are negative. A certain amount of stressis actually necessary for
survival; it can help to perform under pressure and motivate to do best. Whereas, beyond a certain point, stress stops
being helpful and starts causing major damage to mental and physical health. Stress is associated with various mental
health problems like anxiety and depression. Sress can affect the behavior of a person in dealing with the whole
environment. Persons under stress often develop poor attitudes and motivation about the job and about their personal
health and psychological well-being.

KeyWords. Stress, Mental Health & Impact.

Introduction
Stress has become acommon theme of modern life asindividual stry to cope with incessant demandsthat
emergefrom pressuresat home, at work and even during leisuretimewhich, for many, are overwhelming.
Right fromthetimeof birthtill death, anindividua isinvariably exposed to variousstressful Situations. Infact,
modern times have been called the* age of anxiety and stress’ (Coleman, 1976).

Thereareanumber of definitionsof stressaswell asnumber of eventsthat can lead to the experience of
stress. Stressful situations can be viewed asharmful, asthreatening, or aschallenging. With so many factors
that can contributeto stressit can be difficult to definethe concept of “ stress’.

Theterm*“stress’ hasbeen derived from Latinword “ stringere” meaning to draw tight. It hasbeenusedin
the English language since about fifteenth century, whenit had the meaning of pressureor physica strain. By the
latetwentieth century, stresswas concerned with psychosomatic medicineto beacause of ill hedth or mental
disease (Dunbar, 1947).

Selye (1936, 1956) defines stress asadynamic condition in which anindividual isconfronted with an
opportunity, congtraint, or demand rel ated to what he or she desiresand for which the outcomeisperceivedto
be both uncertain and important, in other words he defined stressas* Theforce, pressure, or strain exerted
upon amaterial object or person which resiststheseforcesand attempt to maintainitsoriginal state.” Selye
(1982) points out that few peopl e define the concept of stressin the sameway or even bother to attempt a
clear-cut definition. According to Selye, animportant aspect of stressisthat awide variety of dissimilar

*Research Scholar, Department of Psychology, Banaras Hindu University, Varanasi (U.P) India.
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situationsare capabl e of producing the stressresponse such asfatigue, effort, pain, fear, and even success.
Thishasledto severa definitionsof stress, each of which highlightsdifferent aspectsof stress.

McGrath (1976) definesstressintermsof aset of conditionshaving stressinit. “ Stressinvolvesaninteraction
of person and environment. Something happensout therewhich presentsa personwithademand, or acongtraint
or an opportunity for behaviour”. Stressisubiquitousin our society. It hasbecomeanintegra part of everyday
living.

According to Erkutly and Chafra (2006) stressgenerally can be defined asareaction of individual to
demands (stressors) impose upon them. It refersto Stuationswherethewell-being of individud isdetrimentaly
affected by thefailureto cope with the demandsof their environment. Akinboye, Akinboye and Adeyemo
(2002) were of the opinion that most peopl e see stress as negative while othersdifferenti ate between negative
and positive areas. According to them, distressis negative, while eutressis positive. Distressmanifestsas
disappointment, falurethreet, embarrassment and other negative experiences. Eutress(positive stress) manifested
aspositiveexhilarating experiences of successfollowed by higher expectations.

Biopsychosocial Model of Sress
Oneof the most comprehensivemodelsof stressisthe Biopsychosocia Modd of Stress(Bernard, & Krupat,
1994). According to the Biopsychosocial Model of Stress, stressinvol vesthree components: an external
component, aninternal component, and theinteraction between the externa and internal components.

External component of Sress
Itinvolvesenvironmental eventsthat precedetherecognition of stressand can dlicit astressresponse. Weare
usually awareof stressorswhenwefed conflicted, frustrated, or pressured. Most of the common stressorsfall
withinfour broad categories. personal, socia/familial, work, and the environment. These stressful eventshave
beenlinkedto avariety of psychologica physical complaints.

Internal component of Sress

Theinternal component of stressinvolvesaset of neurological and physiological reactionsto stress. Selye
(1985) noted that aperson who is subjected to prolonged stress goes through three phases: Alarm Reaction,
Stage of Resistance and Exhaustion. Hetermed this set of responses asthe General Adaptation Syndrome
(GAYS). Thisgenerd reactionto stressisviewed asaset of reactionsthat mobilizethe organism’sresourcesto
deal withanimpending threat. Selye hasnoted that, in humans, many of the diseaseslike headaches, insomnia,
high blood pressure, and cardiovascular and kidney diseasesthat caused by stressoccur intheres stance stage
and herefersto these as* diseases of adaptation.”

Dienstbier (1989) questions the emphasisthe GA S places on the role of chronic stress and proposes
another modd of stress- Physiologica Toughening. Thisapproach focusesonthe duration of stressful events.
Acutestressorsarethe briefest and often involvereadily identifiable atangible threatsbut chronic stressorsare
of alonger duration and are not readily identified as stressors becausethey are often ambiguousandintangible
and hence pose aserious health risk if not recognized and properly managed. Physiological Tougheningis
concerned with thethird category of stressors, intermittent stressorswhich arethe most variablein duration,
alternating between periods of stressand calm. If anintermittent stressor isviewed asachallenge, it may
improveone' sphysiological res stanceto stressby causing repeated, periodicincreasesin sympathetic arousal
which conditionsthebody to better withstand subsequent stressors. Thiscan be seenfromresearchindicating
that experienced subjects show few or none of the del eterious effects of environmental stressors.
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Interaction between External and Internal Components

Thethird component of the biopsychosocia mode, theinteraction between theexterna andinternal components,
involvestheindividua’scognitive processes. Lazarusand colleagues (1984, 1978) have proposed acognitive
theory of stresswhich refersto thisinteraction asatransaction, taking into account the ongoing relationship
between theindividua and the environment and placestheemphasisonthe‘meaning’ that an event hasfor the
individual and not on the physiological responses. They believethat one’sview of asituation determines
whether an event isexperienced as stressful or not, making stressthe consequence of appraisal and not the
antecedent of stress. Thegppraisal of theevent playsafundamental rolein determining, not only the magnitude
of the stressresponse, but a so thekind of coping strategiesthat theindividual may employ in effortsto deal
withthe stress.

According to thetheory of transactions, stressarisesonly when aparticular transaction isappraised by the
person asrelevant to hisor her well-being. In order for an event to be appraised as a stressor, it must be
persondly relevant and there must be a perceived mismatch between asituation’sdemands and one sresources
to copewithit.

Dienstbier (1989) offers areformulation of the Transaction theory, which focuses on the emotional
consequences of appraising an event as a stressor or as a challenge. He uses the term stressto refer to
transactionsthat lead only to negative emotionsand he usesthe term challengeto describe atransaction that
could lead both to positiveand negative emotions. A seriesof studiesby Frankenhaeuser (1986) and colleagues
provide some support for Dienstbier’s assertion that a stressor evaluated as a challenge should be viewed
more positively than aharm/loss or threat event.

Mental Health
According to Cuttsand Modlay (1941) mental healthisthe ability which hel psusto seek adjustment inthe
difficult stuationsof our life. Jahoda (1958) presented six cardinal aspectsof mentd health as(1) theattitude
towardsthesdf, (2) growth and devel opment and saif actudization, (3) integration, (4) autonomy, (5) perception
of redity and (6) environmental mastery.

Ferguson, FerangandAllenet d. (1965) sated that menta hedlthistheability to copewith one senvironment
insuchaway that one'sinstinctual drivesaregratified. They considered that menta illnessand mental health
aretwo oppositeendsof the continuum onwhich any individual can be placed depending on the soundness of
hismind.

Menninger (1967) defined mental health asthe adjustment of human beingsto theworld and each other
with amaximum of effectivenessand happiness. It istheability to maintain eventemper, andertintelligence,
socialy considerate behavior and ahappy disposition.

World Hedth Organization (WHO) hasincluded menta well-beinginthedefinition of hedth. WHO famoudy
defineshedthas.

... astate of complete physical, mental and social well-being and not merely the absence of disease or infirmity (WHO
2001, p.1).

Threeideascentra to theimprovement of health follow from thisdefinition: mentd hedthisanintegrd part
of health, mental healthismore than the absence of illness, and mental health isintimately connected with
physica hedlth and behaviour. Menta health can be conceptualized without restricting itsinterpretation across
cultures. WHO hasrecently proposed that mental hedlthis:
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... astate of well-being in which theindividual realizeshisor her own abilities, can copewith the normal stressesof life,
canwork productively and fruitfully, and is able to make a contribution to his or her community (WHO 20014, p.1).

Inthispositivesense, mental hedthisthefoundationfor wel-being and effectivefunctioning for anindividua
and for acommunity. It ismore than the absence of mental illness, for the statesand capacitiesnoted inthe
definition havevaueinthemsaves. Neither menta nor physica hedlth canexist done. Mentd, physical, and
socid functioning areinterdependent. Furthermore, hedthandilinessmay co-exist. They aremutudly exclusve
only if hedthisdefinedin arestrictiveway asthe absence of disease (Sartorius1990). Recognizing hedthasa
state of balanceincluding the self, others, and the environment hel pscommunitiesand individual sunderstand
how to seek itsimprovement.

Psychological and Behavioral Reactionsto Sress
Stress affectsboth the body and mind and can lead to aseries of problems. Stressisaforcethat compelsone
part of themind against another part of themind, pulling and pushing against the positiveforcesor compressing
emotionsand thoughts. When thisoccurs, aperson fed sasthough they’ relosing control of their life. Thiswill
oftenlead themtolean on their emotionstotry to solvetheir problems. When aperson leans on theemotions
withinthem that create anger or sadness, often leadsto negative thought patterns.

Stress can influence the occurrence of ill health isthrough its effects on aperson’s psychological and
behaviora reactions. Thus, stress can affect psychological moods, work behavior, coping styleand actions,
motivation to report injury and motivation to seek treatment for ainjury or symptomsof illness. Many times,
diagnosisof adisorder isbased on the nature and extent of pain reported by the person. Stressmay serveto
increasethefrequency of reporting of upper extremity pain because of agenerd increasein personal sengtivity
to pain brought on by negative psychol ogical moods. Increased pain or greater severity of pain hasbeen
related to psychological stressamong patientswith spinal cordinjury (Summers, et d., 1991), patientswith
low back pain (Atkinson, et d., 1988; Ryden, et al., 1985), and among large samples of adults(Mechanic, &
Angel, 1987; Korff, et al., 1988). Thus, painthat isreally non-clinical and anormal part of the general
adaptation processtowork activity may be percelived by the person asmuch more sgnificant dueto heightened
psychologica stress. If thissame person werenot under psychol ogica stressthe pain may not be perceived as
sgnificant and go unreported.

A related issueisasocia psychological aspect of illness behavior. It ispossiblethat aperson under
psychologicd stresscould deve op specific physicd symptomsthat would* legitimate’ their generd psychologicd
discomfort and pain. Having paininthewristsand fingersisan acceptabl e disorder, whilefeeling depressed
may not beasacceptable. Thus, theeffectsof psychologicd disturbancesmay bereflectedinphysica disorders.
Thisissmilar masspsychogenicillness(Colligan, & Murphy, 1979) or psychosomatic disorders (Wolf, 1986)
where psychologically induced disturbances|ead to physical impairment.

Job stress can affect the behavior of apersonin dealing with thework environment. For instance, aperson
who isstressed may becomeangry and thiscould lead to using improper work methods, or attitude problems,
or violence. Personsunder stress often devel op poor attitudes and motivation about the job and about their
personal health and well being (Kahn, 1981; Caplan, et al., 1975; Landy, 1989). They become apathetic.
These samepeoplearenot likely to seek medical assstanceuntil aserioushedth conditioninterfereswiththeir
ability todotheir job duties. They aremorelikely to be absent from work because of sickness (USDHEW,
1979). Generally, maladaptive coping behaviors have been related to poor overall health, lessenergy and
greater generd fatigue. Thiscould make people more susceptibletoinjury or disease (Fitzgerald, 1992) and
lead to adiminished capacity to work.

Stressis, at itscore, caused by menta perception of impending or existing persond difficulties. Itisafact of
daily lifeandistheresult of both the good and bad thingsthat happen. Stress has both positive and negative
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impact on mental health. Too much stress can cause serious health concerns, but there are many ways of
dealing with stressthat can reducerisk. Stressisan important factor in mental illnessbecauseit can worsen
symptoms and lead to rel apses. Sometimesthe stress comes from something positive (likeanew job, new
gpartment, or new relationship) and sometimesfrom something negative (like having an argument with someone,
or being thevictim of crime).

Treatment for stress should involvethose methodsthat impact the mental and emotional processeswhich
lead to insurmountabl e stress. Seeking counseling from aprofessional or smply seeking the perspective of
someoneyou respect can beafundamentd form of temporary relief. Dedling with stressover timeis, however,
moreof alifestyleissue. Doing thethingsthat minimize siress, that underminethecreation of stressful Situations
isalong-term answer to stressmanagement.
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GENDERAND HABITAT DIFFERENCESON MENTAL HEALTHAMONG
ADOLESCENTS

RaJEsH*

Abstract

Youth period is setting down age, productive age, problem age, a period of emational tension and social isolation and
it isatime of commitments. The aim of the present study isto find out the mental health status of urban and rural college
going male & femal e adolescents. The study was conducted on 200 male & femal e adol escent students of urban area, and
200 male & female adolescent students of rural area, in age range of 15-21 years. Findings of the present study reveal
that urban male & female and rural male & female adolescents have significant difference in overall mental health
status. On the other hand male & female adolescent students have no significant difference in overall mental health
status.

Keywords: Mental Health, Gender, Habitat, Adolescents etc.

Introduction

Mentd hedthisoneof themgor problemsof theworld today. Because of rapidindudtridization and sophitication
of themodern socia system, anindividual oftenfailsto maintain the balance between himself and hissocial
environment. A personissaid to haveagood menta health when he succeedsto maintain harmoniousre ationship
between himself and hisenvironment. Menta healthisthe socia and emotional adjustment of anindividua. A
mentally hedlthy personissocialy useful and productive, whereasmentally unheglthy personisemotionally and
socidly maadjusted and it isasort of burden on the society and nation (Srivastava, Rai and Rai, 1987).Menta
health has been alwaysaconcept very difficult to define (Cowen 1994; Secker, 1998). However VentisW.
Larry (998) defines mental health by seven criteriaderived from theliterature as absence of mental illness,
appropriatesocia behavior, freedom fromworry and guilt, persona competence and control, self acceptance
and actudization, unification and organization of personality and open mindednessand flexibility. Themain
causesof menta hedth arebiological, psychologica and socio-culturd. Biological causesaregenes, infections,
physical traumas, nutrition, hormonesand toxins. Psychologica causesarestressful lifeevent, persondity and
gender. Thesocioeconomic and cultural causesarefamily, patternsof relationship, economic conditions, racism
war etc (Rtchagar,|. & Venkatammal, P. 2003).

The concept of mental health isas old as human beings. Mental health commutates those behaviors,
perceptionsand fedingsthat determineaperson’soveral level of persond effectiveness, success, happiness
and excellence of functioning asaperson. Bhatia(1982) describesit asthe ability to balance desires, fedlings,
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ambitionsand idealsin one’'sdaily living. It may also be understood asthe behavioral characteristicsof a
person. Accordingto Kumar (1992), mental hedlthisan index which showsthe extent to which the person has
been ableto meet hisenvironmenta demands—socia, emotiona or physica. A mentdly hedthy person shows
homogenous organization of desirable attributes, healthy values and righteous sel f-concept and ascientific
perception of theworld asawhole. Menta health presents ahumanistic gpproach towards self and others. It
isanimportant factor that influencesanindividua’ svarious activities, behaviour, happinessand performance.
However, when ghefindshimself/herself trapped in asituation s’he does not have matching coping strategies
toded withit effectively, hegetshimsdf/hersdf mentaly strained. Thismentd strainisgeneraly reflectedin
symptomslike anxiety, tension, restlessness or hopel essnessamong others. If it isfelt for too long and too
extensively by the person, these symptoms may take adefiniteform (or get ‘ syndromised’) representing a
givenillness. Menta health, therefore, should not be confused with mental iliness. Itisastudy of pre-illness
mental condition of the person. Mentd health, assuch, representsapsychic condition, whichischaracterised
by mental peace, harmony and content. It isidentified by the absence of disabling and debilitating symptoms,
both mental and somatic inthe person (Schneiders, 1964).

“Mental health asthe adjustment of human being to the world and to each other with a maximum of
effectivenessand happiness...... Itistheability to maintain an even temper, an aert intelligence, socialy
considerate behaviour and ahappy disposition.(Menninger 1945).

Thedimension of mental healthisasfollows: Positive Saf Evaluation (PSE) It includes salf-confidence,
self- acceptance, salf identity, feeling of worthwhileness, redlization of one'spotentialities, etc. Perception of
Reality (PR) It isrelated to perception free from need distortion, absence of excessive fantasy and broad out
look ontheworld. Integration of Personality (1P) It indicatesbalance of psychicforcesintheindividual and
includesthe ability to understand and to share other peopl€’ semotions, the ability to concentrate at work and
interestin several activities. Autonomy (AUTNY) Itincludes stable set of internal standardsfor one’saction,
dependencefor own devel opment upon potentiditiesrather than dependence on other people. Group Oriented
Attitude (GOA) It isassociated with the ability to get along with others, work with othersand ability tofind
recreation. Environmental Mastery (EM) It isincludes efficiency in meeting situational requirements, the
responsbilitiesand capacity for adjustment (Jagadish, S. and Srivastava, A. K., 1983).

Ageand menta health hasavery closerelationship. Asit dea swith adjustment problemsat every stage of
life; it helpsapersonto adjust hisher waysof thinking, feeling, behaving and attitudesin accordancewith his/
her make up, the environment and the newer devel opments. Adol escenceisconsidered asthemost important
trangition period of life. Adolescentsface an intense turmoil because of the cognitive, biological and socia
changestaking placein thisperiod. Further more, adolescenceisaperiod of heightened risk with high rates of
depression, conduct disorders, suicides, drug and alcohol addiction and antisocia behavior. Adolescent could
navigatethistransitional period with much success, happiness and confidence without much uncertainty and
distress, but it could bepossble, inonly oneconditioni.e. with sound mental health. Numerous devel opmental
studies have examined the effect of age and gender aswell astheir interaction on the epidemiol ogy of mental
hedlth and have consistently reved ed that problemsarelesscommonin early adolescencethaninlateadolescence
(Fleming and Offord, 1990) and femal es experience higher rates of such problemsthan males (Sprock and
Yoder, 1997).

Menta hedlth during theyouth periodisvery important for their futurelife. Whenthey arenot ableto cope
up with the problemsthey faceinlife, they become dg ected and frustrated. Stressand menta agony lead them
tomentd disorders. Theyouth are often becomevictimsof mentd illnessdueto socid discrimination, poverty,
family burden and employment. So an attempt has been madeto study the mental health of adolescents.

To examinethe habitat and gender differenceson menta health among adol escent students.
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Method

Sample: Thelocaleof the present study was confined to the Varanas and Jaunpur district of Uttar Pradesh.
A sampleof 400 subjectswasdrawn 200 urban male & femaeand 200 rura mae & female adol escents.
The sample cons sted college going adol escent studentstheir agerangefrom 15-21 years.

Tool: Followingtool wasused to collect the data:

Mental Health Inventory developed by Jagdish & Srivastava (1983) was used in the present study. This scale consists of
56items. It providesscoresfor thefollowing areas:- Positive Self Evaluation (PSE), Perception of Redlity (PR), Integration
of Personality (1P), Autonomy(AUTNY), Group Oriented Attitude(GOA), Environmental Mastery(EM).

Result & Discussion
Mean and SD for four groups (2locae* 2Gender) are showninTable-1.Theresult of 2* 2 ANOVA
(2locae* 2Gender ) on Overall Mental Health are given in Table-2.
T A B L E 1 Mean and SD values of four groups (2locale* 2gender) on Overall Mental Health.

Habitate Sex N Mean D
Rurd Mae 100 16441 1292
Femde 100 161.90 841
Total 20 163.16 1095
Urban Mae 100 160.11 1402
Femde 100 160.86 892
Tota 20 16048 11.73
TAB L E 2 summary of 2* 2 ANOVA (2 locale* 2 gender) on Overall Mental Health.
Source of Variance Sum of Squares df Mean Square F-Ratio
Locde 71289 1 71289 5.55**
Gender 7744 1 7744 066
Locale* Gender 265.69 1 26569 207
Error 50869.02 3% 12846 —

Note : *=Sgnificant at.05 level and **=Sgnificant at .01 level.

Thetable 1illustrates no effect on gender in mental health status of adol escent student statistically asthe
ANOVA showed non significance. It isnoted that studentsof rural males (164.41) had dightly higher mental
hedlth scoresin compressionwith rura females(161.90). Menta health scoresof urbanmale & femaeswere
very similar among students.

Inthetable 2, it showsno difference among the gender on mental health score of adol escent students. The
result showed significant difference among the habitat on mental health scoresof adolescent students. The
interaction effect wasfound non significanceindicating thetrend of modernization and globalization.

Inthe preview of modernization thetrue nature of Indian society isbeing thwarted. Thejoint family system
isbecoming un congenial by and large day by day. Inthelack of definiteaim of life peoplearemoving to and
fro. They arevery much cautious about their own role but they are not ready to accept theroleof others. Inthe
changing society peoplearefar away fromtheir old traditions, customsand rituas. The adolescentsand youth
of modern ageareliving inthe stage of uncertainty asthey have not been given proper affection aswell as
guidanceto copewith new situations. Man awaysdesiresand workshard to lead ahappy life one sstatus of
healthisone of the most important determinant of hishappy life. Psychologically, it happensto bethe most
important state of human existencethat anindividual or society longsfor. Thusmental healthisacoreissueof
human existence.

Thetwenty first century isan ageof tremendousgrowth of knowledgein thefieldsof communication, pace,
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technology, localization of marketing etc. At the sametimethewholeworld struggleswith the problems of
terrorism poverty, heath hazardslikeAIDSand HIV infections. Thereisacontinuous struggle between the
needsof theindividual and hissocia environment. Every person has certain needs, for instance, need for
affection andlove, need for safety and security and so on. Anindividual becomesjoyful whenhisneedsare
satisfied. He becomes sad and dejected when hisneedsremain unfulfilled. Thusitisdifficult tofind aperson
having al dong agood cons stent menta health. Anindividual triesto establish the bal ance between hisneeds
and his capacity for realizing these needs. Aslong asthisbalanceis satisfactorily maintained, the person
remainsadjusted and hismental hedlthisretained. But whenthisbaanceislost, hedriftstowards mal adjusted
(Jyothi, Sreenivas& Raju, 2003).

Young people have ahigh rate of self-harm, and suicideisaleading cause of death in young people. An
Indian study reported that suicide accounted for aquarter of deathsin boys and between half and three-
quartersof deathsingirlsaged 10-19 years(Aaron et.d., 2004). Poor mental healthisstrongly related to other
health and devel opment concernsin young peopl e notably lower educational achievements, substance abuse,
violence, and poor reproductive and sexual hedlth (Patel et.al., 2007).

Mentd functioningisinversaly related to perception of specifictypeof community problem such aspoverty,
racism, unemployment and domestic violence (Hendryx Michael et.al., 1997). Another study revelsthat
unemployment leadsto poor mental health among the adol escents (Schaufeli Wilmer, 1997). Women are
mentaly hed thier than men. Women havegood mentd baanceand fewer mentd problemsthan men (Holmstrom,
1989, Reijo, 1976).
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NUTRITIVEFUNCTION' SOF THE POPULARAND PREVALENT FOOD
STUFFSIN INDIA.

AprarRNA KumARI*

Thephysiologicd evidencethat these classesof dimentsservedifferent purposesin nutritionisnot ascomplete
asthat of their chemical difference.

A broad distinction must, of course, be drawn between the nitrogenous and non-nitrogenous substances.
M odern researches, which have much modified our opinion of thedirectioninwhich the potential energy of the
dietetic principlesmay bemanifested (ashest or dectricity or mechanicad movement) and of themadeinwhich
the nitrogenous substancesand in particular did or restrain thetransformati on do not impeach the proposition
that the presence of nitrogen in an organized structure, and its participation in the action going onthere, isa
necessary condition for the Manifestation of any energy or any chemical change. Whether, whenenergy is
manifested the nitrogenousframework of any nitrogenous structureisamere stage on which other actorsplay,
or whether it isused up and destroyed, or ison the other hand built up or renovated during actionis, sofar as
classification of food isconcerned, amatter of no consequence.

Inthedigestivetract, both anima and vegetable paroteidsare transformed by the gastric Juiceinto syntonin
albumoses and peptones, by the pancreatic Juiceinto peptones and an intermediate body, while part of the
peptoneisfurther split upintoleucinand tyrosin. Gelotineisa so transformed into albumoses by the stomach
and small intestine, but keratinisnot digested by the stomach, only by the pancrestic Juice. Bruckethinksthat
some of the native proteids, taken asfood, may be absorbed as such but the more general opinionisthat
proteidsare absorbed mainly if not only istheform of abumosesand peptones. Albumaosesand peptonesthus
formanimportant element in artificial foodsfor invalids, but it ismorethan doubtful whether they possessthe
samenutritivevaueastheordinary proteidsof food. Thegreat danger inregard to themisthat whenalarge
quantity isgiven, much of the peptoneissplit up by the pancrestic Juiceinto leucinand tyrosin, and may thusbe
lost asfood to the organism.

Thefollowing consideration seemsto provethe necessary participation of the nitrogenous structuresin
manifestation of energy. Every sructureinthebody inwhich any form of energy ismanifested (Heet, Mechanical,
Motion, Chemical or electrical action etc.) isnitrogenous. The nerves, themussalsand gland cells, thefloating
cellsinthevariousliquids, the semen and theovarian cells, areall nitrogenous. Eventhenon cdllular liquids
passing out into alimentary canal at various points, which have so great an action in preparing thefood in
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different waysarenot only nitrogenous, but the constancy of thisimpliesthe necessary of thenitrogen, inorder
that these action shall be performed, and the same constancy of the presence of nitrogen when functionis
performed, isapparently traceablethrough thewholeworld. Surely such constancy provesnecessity. Thenif
thenitrogen be cut off from the body, the variousfunctionslanguish. Thisdoesnot occur at-once, for every
body containsastoreof nitrogen but itislengthinevitable. Againif itiswashed to increase the manifestation of
theenergiesof the various organsmore nitrogen must be supplied. The experimentsof Pettin koter and Voit
show that the nitrogenous substances composing textures of the body determinethe absorption of oxygen. The
condensation of the oxygen from the atmosphere, itsconversion intoitsactive condition anditsapplicationto
oxidation are according to their experiments, entirely under the control of the nitrogenoustissuesand are
apparently proportional totheir sizeand vigour and to changes occurring in them. The absorption of oxygen
does not determiner the changesin thetissues, but the changesin the ti ssues determine the absorption of
oxygen. In other words, without the participation of the nitrogenous bodi es, no oxidation and no manifestation
of energy arepossible’.

Theexperiments show that the absorption of oxygen by thelungsisdependent on itsdisposal inthe bodly,
and that thisdisposal in direct rel ation with the absol ute and rel ative amount and action of the nitrogenous
sructure. Mechanicd motiondectricity or heat may beowingtotheoxidation of fat or of starch, or of nitrogenous
substance, but whatever bethefina source, thedirectionisgiven by the nitrogenous structures.

Theproteidsarefurther asource of fatsand possibly of carbohydrates, so that they redlly play two parts,
first that of regulatorsof oxidation and of the transformation of energy and second they may form anon-
nitrogenous substancewhichisoxidised and transformed. Thefatsareformed from protiedsisshown by the
following- Carnivora giving suck, whenfed on plenty of fleshand littlefat, yield milk richinfat. Cow which
producesone pound of butter daily doesnot take nearly thisamount of fatty matter in her food. Sothat, thefat
would appear to 60 formed in thiscase from vegetable proteids.

Theuseof fatsinthe organismisthat they are source of energy and of heat to the body. In the mgjority of
nationa dietaries, fat, findsaplace, and in some cases asthat of the Esquimauix it isgreetly increased inthe
dietary. When hard work isto be done an excess of fat isin voluntarily taken. Whatever the mixture of fats
takenisasfood. Thefat of the body alwayshasthe same composition, thisfat agreeswith the conclusion that
the deposition and metabolism of fat in the body isdueto cell activity, and that thefat comesin part fromthe
proteid, and part from carbohydrate foods.

The consumption of carbohydrates sparesnot only proteid food, but also fat. They lessentheneed of fat by
being asourceof energy inthe body, and thuswhen present in adiet poor infat; they diminish the oxidation of
fat inthe body. The experiments of E-smith, Haughton and others, on muscular action, provethat we must
look for the main source of energy which isapparent during muscular action in the oxidation of the non-
nitrogenous substances, but no experiments haveyet shown, whether thesearefatsor Carbohydrates, it seems
tobeinfendedthat itisfat whichisthuschiefly acted upon, but these opinionisrather derived fromareference
tothe Universa presenceof fat when energy ismanifested to theknown necessity of itindiet earlikeonfat free
meat alone and from the law amount of energy its oxidation can produce than from actual observation. If it
weretrueabroad distinctionwould beat oncedrawn in between fatty and sarchy food, butitisnot experimentaly
proved. There seemsno reason why we should no extended the inferenceto man. Inmanit hasbeen pointed
out that asfermentative change occursin thesmall intestineswith the production of lactic acid, so thebutyric
acid fermentation may possibly take placeisthe sugar of theintestinal contents. By thischangethe sugar would
be removed from the carbohydrate group in to the fatty acid group and as Foster says’ put onitsway to
becomefat.

Anargument against thefatsand Carbohydratesbeing mutually replaceable under ordinary conditionsin
thediet of manisdrawnfromaconsderation of thedietsused by all nations. Thefatswhen takeninto thebody
enter likethe proteidsareto the structure of thetissues of which fat formsin probably all casesan essential
part. Thesalt and water areasessentia asthenitrogenous substances. Lime chiefly intheform of phosphateis
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absent from no tissue and thereisreason to think no cell growth can go onwithout it, certainly in enlarging
morbid growths, andinrapidly growing cells. Itisalargeamount.

When phosphate of cal cium was executed from the diet, the bones of an adult goat were not found by
H.Wesiketo be poorer inlime, because probably linewasdrawn from other parts but the goat became weak
and dull, sothat nutrition wasinterfered with.

Inaddition to the substances composing these four classes, thereare otherswhich enter into many dietsand
which have been termed the various condiments which give tasteto food or excite salivary or alimentary
secretion, and tea, coffee, cocoa, acohol etc, furnish the chief substance of thisclass. Much discussion has
taken placeasto theexact action in nutrition of these substances, but littleisdefinitely known. Itisgeneraly
admitted that the success oh Banting’ streatment of obesity isowing to two actions. Theincreased oxidizing
effect onfat consequent ontheincrease to al of meat, and thelessened interference with the oxidation of fat
can sofluent inthe deprivation of the starches. Health can not be maintained on protieds, salt and water done,
but on the other hand it can not be maintai ned the without them.
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Abstract

The study was conducted with a view to assess demographic variations in health consciousness and health practices.
For this purpose 100 adults from middle socio-economic group and 100 adults of lower socio-economic group were
selected and interviewed with the help of interview schedules. The results showed that respondents of lower socio-
economicsgroup had low health consciousness and poor quality of health practices. Thereisurgent need for implementing
preventive and secondary community health intervention strategies, for individuals of middle and lower income groups.

Introduction
Demographic changesduring the 21 century havedirect implication for health care problemsand costs. Only
4% of U.S. population lived to be more than 65 years of age compared with morethan 17% today (Hobbs
and Stoops, 2002). Although threatsfrominfection diseasesdemand continued vigilance (Garrett, 2000), and
research and advancesin molecular biology provide powerful new wegponswith whichto combat thedevastation
of diseases (Kandel and Squire, 2000) entry into the 212 century has brought into view anew set of health
problems.

Changesin society and health over the past century have drawn the social, behavioral, and behavioral
sciencestogether to addresshow the brainintegratestheregulatory forcesof thebody to cultivate health, while
also promoting adaptationto the physical, whilea so promoting adaptation to the physical, psychological, and
socid chdlengesposed by extended lifein contemporary society (Acioppo, Berntson, Sheridan, and McClintock,
2000). AsLewontin (2000) notes, asthe peoplewere better nourished and better clothed and had morerest
timeto recover from taxing labour, their bodiesbeing in aless stressed physiological State, werebetter ableto
recover fromthefurther severe stressof infection (p. 104). In this context Cacioppo and Berntson (2007)
proposes balancing demands of theinterna and externa milieu, i.e., among thebrain, homeostasisand hedlth.

Health conscientiousnessand health of control arethetwo coredimensionsof health care system adopted
by individudsinternally, which areinfluenced by somedemographic characteritics.

Present study was conducted to assesstherole of health conscientiousness and health locus of control in
decision making process of health care. Conscientiousnessisaconsi stent tendency to be prudent, planful,
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persistent, and dependabl e. It seemsrelevant to pathwaysto health. Similarly health locus of control isthe
tendency to seethediseaseandillnessas controllable and to useintervention strategies. Both traitsseemto be
associated with demographi c characteristicsof individuas. Inthiscontext it was hypothesi zed that individua s
of upper socio-economic statuswould have better health conscientiousness and better locus of health contral.

Method
(a) Sample: The sample comprised 200 householdsof middlieand lower socio-economic strata of the society
sl ected through stratified random sampling technique.
(b) Research Tool : Interview scheduleswere constructed by theinvestigates, and used to collect relevant
dataobjectively, regarding.

Results
Socio-economic status and Heal th conscientiousness-

Asregards association between socio economic status and health consciousness collected datawere
tabulated accordingly and chi-squareaswell ascontingency coefficient of correl ation were ca cul ated obtained
resultsarepresentedin Table 1.

T A B L E 1 Association Between Socio-economic Class and Health Consciousness.

Socio-economics status Health consciousness X2 C Level of significance
High Low

Middle 71 2 56.89 A7 <.01

Low 18 82

Itisobviousfrom Table-1 that respondents of middle classwere more health consciousthan those of lower
socio-economic class, asthe obtained objective difference was significant beyond .01 level of confidence.
From the interview protocol it was also apparent that members of lower social class do not pay serious
attention over the sick person till the condition becomes serious. Even if the condition becomes seriousthe
family membersof thesick personfirstly contact rural quakeswho suggest medicine of lower cost, and when
condition reached to the extreme only then the doctorsare consulted. But the conditionin middle classsocial
groupissomewhat better. Sincethey have better economic condition and better contact with mass-mediathey
tothelr better health awareness compared to their lower socio-economic counterpart.

Demography and Health Practices
Regarding the hedlth practicesamong middle and | ower soci o-economic group, and associ ation between class
and health practice was cal culated. Obtained resultsare presented in following Table-2.
T A B L E 2 Association Between Socio-economic Class and Health Consciousness.

SESclass Health practice X2 C P-value
Private quack Govt. Hospital PrivateClinic

Middle 03] 2 4 47.05 45 <.01

Low 47 b 18

Itisobviousfrom Table-2 that thereisinverserelationship between socio-economic chassand health
practice. Large number of personsfrom low socio-economic status consult private quacksreadily availablein
villagesat lower cost, whereasmagjority of personsof middle socio-economic obtained statistical difference
wassignificant beyond-.01 leve of confidence. Reasons behind such finding may bethat dueto poverty and
lower consciousnessindividuasof lower which ultimately proveto becodtlier. Insamilar iliness, viz, highfever,
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individual sof middleincomegroup visit private clinic and recover fastly than those of lower Govt. Hospita or
privateclinicinthebeginning, but after the conditionsbecome seriousthey do visit. Personsof low income
group spend moretimeand financia lossduetoillnessthan payment on medica consultation and medicines.

Thestuationin urban areaisalittlebetter but inrural areaspoor people still arebeyond thereach of hedlth
protection scheme. Thereisgreat need of community based health prevention programmeinvolving primary,
secondary and tertiary prevention strategies. Bihar hasbecome one of the diseased atesin the matter of HIV/
AIDS patients. Even children below 10 yearsof agehasbeenfound carringHIV + Virustransmitted fromtheir
parents. Hence government aswell asNGO' s should performaHurculion task of making poor peopleaware
of illnessand safemedical assistance.
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THEMOST VIBRANTAND NUTRITIOUSDIET- BREAD.

ApPrRANA KuMmARI*

Thereare practically two kinds of bread, namely that made by means of yeast, and accreted by chemical
means or the non-fermented bread. The ordinary process of bread making consistsreally of these stages,
namely, the preparation of theleaven or ferment the preparation of the sponge and the making of the dough.

One sack of flour, weighting 280 1b, isusually reckoned to yield from 376 to 384 Ib of bread, or from 94 to
96 quartern leaves, and in making bread from thisamount of flour thefollowing procedureisusualy adopted.

First theferment or leavenismadewith 8to 12 1b of boiled potatoes mashed into athin paste. After cooling
toabout 80 F, or 27 ¢, quart of brewer’syeast and 2 1b of flour are added. In this mixture of potato starch,
flour and yeast, the yeast decomposesthe protieds of theflour and the starch, forming maltose, dextrin, and
peptone like bodies. At the sametimetheyeast becomesvery activethe processisallowedtogoonfor five
hours.

To theferment when ready, onethird of the sack of flour, 48 ounce of salt, and 30 quarts of water are
added. If theflour isvery good, satisnot necessary; and evenwithinterior flours, if at al in excess, will check
thefermentation. Theresulting mixture congtitutesthe* sponge”’ inwhich very activefermentation goeson after
about five hours, the sponge breaks, owing to the devel opment of large quantities of carbonic acid and alcohol
from the maltose and dextrin when the sponge has broken twice, the dough isformed by adding to the sponge
the remainder of the sack of flour and some 30 quarts of water. Thisrisesin an hour or so and is then
transferred to an oven for an hour and ahaf. Though thetemperature of the oven variesfrom 400 to 450f, or
from 204 to 232 c the actual temperature of the dough doesnot risemuch over 212f , or 100 c. Inthisstage
thechemical processarenot very active, but the bread gradually becomeswel |l agrated and its constituents,
undergoing akind of automatic digestionimprovebothinflavour and aroma.

Inthe non-fermented breads, carbon-dioxide disengaged by mixing sodium or ammonium carbonatewith
the dough and adding hydrochloric tartaric, phosphoric or citric acids.Baking powders are compounds of
these substances. Inwhat iscalled Dauglish’s patent aerated bread, the carbonic acid iscalled through the
dough by pressure. About 20 cubic feet to CO2 derived from chalk and sulphuric acid are used for 280 b of
flour. Itisclamed about |1 cubicfeet areactually incorporated with flour. It isclaimed for unfermented breads
that they do not contain a cohoal, acitic acid and other productsor excessisve fermentation, but the advantage
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isadoutfull one, astheaction of yeast partidly digeststhe starch, changing it into maltoseand dextrin, whilethe
proteidsof flour areaso largely converted into albumaosesor other peptonelike bodies.

Chemical Composition
From what has been said about the making of bread composition of some ordinary breadsaregiveninthe
followingtable:

Bread Quality = Water Proteids Fats Starch Cdlulose Salt Ratio of Nitrogenous
to non-nitrogenous

food stuffs
White Bread 40.10 800 150 49.20 130 listo6.3
average quality
White Bread 8559 7.06 046 5256 402 0.32 109 listo7.5
finequality
White Bread 4045 6.15 044 2004 208 0.62 12 listo8.1
coarse quality
Wholemeal 4340 1110 040 4190 - 170 150 listo4.0
bread

Asanarticleof diet, bread hasvery smilar advantagesand disadvantagesasflour. Itisrichin proteinand
starch, but poor infat and salts. Roughly deekingitsnitrogenistothe carbonas1to 21. To makeit aperfect
food, it therefore, requiresmorenitrogen. Itspoverty infat iscuriously exemplified by the constant practice of
using fat withit, butter for therich and dripping for fat bacon for the poor. Asto therelative advantages of the
various methods of making bread. It must not be overlooked that yeast bread isnothing lessthan partialy
digested flour and as such holds asuperior dietetic position to the non fermented forms of bread.

Special points about making of bread
It may be of bad colour from old flour, from grown flour and perhaps from bad yeast. The colour given by
admixture of other grains, asaready noticed under flour (rye, buckwheat, melamfoyrum sainfoin etc) bread
may beacid from bad flour giving riseto an excessof lactic and perhapsacetic acidsor itisfrom bad yeast. In
finding the cause of acidity in bread ook first to theflour which may be old and alittle discoloured and acid if
nothing can be made out. Examinetheyeast and change the source of supply, thenlook tothevessel inwhich
thedoughisneeded and to thewater. Enforce greet cleanlinesson the part of the men who make up the dough.

Bread isfrequently heavy and sodden from bad yeast fermenting too rapidly or when the fermentation has
not taken place(cold weather, bad water or some other causewill sometimes hinder it)or whenthewheat is
grown, whentoo little or too much heat hasbeen employed. Itissaid dsothat if theflour hasbeen dried at too
great aheat (above 200° F) theglutenisaltered and the bread doesnot risewell. Itisbitter from bitter yeast.

Bread becomes mouldy rapidly when it containsan excessof water. Riceisused asan addition becauseit
ischeaper. It retainswater and therefore, thebread isheavier. Ricebread (If 25 percent of ricebe added) is
heavier of closer texture, and generaly used only insmall quantity withtheyeast. Alumisadded to stop and
excessof fermentation, when thedtering glutin or cerealin actstoo much onthe Starch, andit alsowhitensthe
bread, it does not increase the amount of thewater, it enables bread to be made from flour which otherwise
could not be used.Sul phates of copper and of zinc, in very small amount, are sometimes employed for the
some purpose.

Leavesaregeneraly weighed when hot, and that isconsidered to be their weight. After being taken from
the oven bread beingsto loseweight. Theloss of welght depend upon size, amount of crust, temperatureand
movement of air. Inasheltered placeordinary temperature, a2-1b leaf , baked with curst all ovelesesabout
3/4percentin cooling and from 1to 1-1/4infivehours. A similar leaf with only top and bottom crust, loses 3
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percent in cooling and about 4 Percent, infour and five hours. When become state they can bedipped inwater
and reabaked, they will then taste, quitefresh for twenty four hoursafter that day rapidly change.

Disease fromfrom flour and Bread

Frequently theflour isoriginaly bad, It may be ergoted, or grown and fermenting or effected withfungi.
Fermenting flour produces dyspepsiaand diarrhea, the heat and moisture of the stomach doubtlessexciteat
oncevery rgpid fermentation, the protel dsaready metamorphosing act energetically onthestarch, and carbon-
dioxideisrapidly developed, hence uncomfortablefedingsflatulence, imperfect digestionand diarrhea. Itis
to remedy thiscondition of flour that alum isadded and some of the effectsascribed toalummay bereally
owing totheflour. Lead poisoningisextremely rare asaconsegquence of the eating of bread. Alfored records
acaseinwhichisoccurred, owing to hoksin somemill stoneshaving been repaired with the molten metd and
where old wood which had been painted was used for heating the backing oven.

The symptoms produced by bread compaining L olium temuleutum have aready been described, whileas
to effect of flour from grains other than whedt, it isnot non whether the addition of potatoes, rice, barley,
peas, etc. inany way insures health except asit may effect nutrition or digestion. Occasionally in times of
famine, other substances are mixed —chestnutsacornsetc. in 1835 during faminefatal dysentery appearedin
K onigsherg owing to the people mixing theflour with thepollen of themale catkin of thehazel bush. InIndia
theusevetch, lathyrius sativouswith barley or wheat givesrises to aparadysistothelegswhenit exceed one
twelfth part of theflour, L. cicerahasthe sameeffect
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