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I IRTRORUCTION

“ls who has health has hope, &nd he who has hope
has everything”

e Apad Proverd

Nations talk about what they lack, Awerieca talks
sbout peace, Germany talks about unity, ¥ranee sbout glory,
Kussia adout Freedom and India about Feod, Gur country
bas been plagued with chronic food searcity and periodie
fanines which have aggrevated the situation for atledst
two ecenturies, For generations our pecple have been getting
intsdequate feod which was illebalanced as wll,

Inissayomna (1983) points out that the importance of
a mitritionally balanced diet has been well recognised
long ago and is referred to ewven in ancient iindu scriptures.
in Mahabharaths, it has Leen mentioned that ‘iie who takes
food in proper measures, lives s long life and lives without
sny disease, gets strength and has alertness of sind,
Food nourishes our dodies and people always have Enown
that they must eat o livo, to grov normslly and to keep
strong. fat food ean 4o more than satisfying hunger,
rarimala (1934) opines that food contritutes to physical
montal and emotional health,



focording to Anand (1981) imprevement in health has
to be considerod in its totality as a part of the owverall
strategy of bumsn development, A greater degree of
confluence 13 neoded Letween the soeial welfare and economic
developnont objectives, Ihe ilealth plan seeks to
establish linkages with integrated rural developaent,
edueation, social welfare, agriculture, wvater, sanitation
and drug developaent, The chief focus is an achieveament
of the goals of Health for all ty 2000 4,0, through the
universal provision of primary health ecare,

The Central Government guides, sponsors and supports
aajor schemes, for improving the health of the people,
Gopalan (1970) exhorts, 'If we are to successfully attaek
ths problems of poverty and social injustice, the conecept
that human resources reprosent & most valuable national
asset, becomes the central thems of our national development
strategy. Le drev attention to the fact that most
olservers over rate the econonic importance of land and
greatly undererate the importance of the quelity of human
agents,

Aeccoriing to the 1981 census, the total populatien
of India is 63,3 erores, The Ration's development depends
to & great extent on the vay this pepulation acts, 1f this
huge human resource can be developed properly, the nation
can look up with hope for further progress.



ihere are various factors which influence human
resources in great many ways, soaw of them deing knowledge,
skill, attitudes, aptitudes and mutrition, Ihe ability
of an individval to contridute the maximum possible to &
nation is dependent on his mutritionsl and healih status,
Gopalan (1972) and other nutrition scientists in our
countey frequently stress the urgency of improving the
nutritional status and health of both children and adults,
4if wa are to derive banefit from our vast human endowment,

Butrition cuts cwross the vhole fabric of society
in that it affects all individuals at all stages of their
lives, Improvoments and developments in the field would
only bte meaningful in so far as the people may apply
scientifie kmowledge in everyday living situations in the
home and eomnuhity. Understaniing the commmity and its
people s basic to any planned ehange, CGepalan gf al (1982)
points sut that dietary habits in different regions of the
world have been deternined mainly by the local availebility
of foods and dietary patterns necessary o sustain
poasonably good hoalth have perhaps bDeen evolved after &
good deal of trial and error,.

secoriing to Tevadas (1933) food practices are
deeply rooted in their culture, which controls the choice
and use of food in the context of their lifoestyles,



vhile Ancome, food availlatility, home food produetion and
sarketing facilities influence the food preferences of the
individual, customs an? treditions dictate the mamnar in which
food ahould Le proeured, stored, cooked served and eaten,
iventually distinetive food preferences and prejudices are
developed,

“he nuiritionsl well being is & prereguisite for
health, full funetional capacity and physical fitness of
iniividuals and populations, Optimal nutritional status
is the foundation for socioesconomic development, Lence
development programmes place emphasis on the improvement of
nutritionsl status of the people 43 the principle goal,
Assossnent of nutritional status lies as the basis of all
efforts to control nutritionally deterained factors and
asscsnent of Luman needs for various nutrients is done
based on the amount of food aciually eaten and the resulting
sutritional status,

uente nation wide efforts have been made to Sssess the
nutritional status of population groups throuzh the various
means availatle like anthropometry, food and nutrfent intake,
clinieal examinations and bischomical picture, The Indien
Couneil of Medical iesearels has develeped the Hecommended
Allowvances for Foods and Rutrients which ars widely used to
assceas the mtiritional status of the populaiion, ‘he Fational
Institutes of Nutrition hés profuced data on anthropometrie



ssasurescnts vhieh is used for >urposes of comparisen,

0f enunl importance is the neod to develop loeal norms

for bischenical prefile of our population, Zauberlieh (1074)
points out that biochemical measurements represent the most
ohjective assassment of the nutritional status of an
intividual freguently providing pre or sutelingical information,
Revorthsless we have not yot developsd Ddiochemical norus
ropyesenting the levels of variovs nutrients in blood for

our popylation groups,

Hence a huatle eflort has Lean made 1ln the present
stuly, to deterazing the bioehemical profile of selected
netrients asong young heelthy adult wonen, which 1t is
hopet will be a step towards having our own data for the
bischenical profile of our population groups.



Review of Literature




I3 RWVIBW OF LITERATURE

The Roviev of Literature pertaining to this study,
lecled Nubnienls AmoOng

*Ciowechemical Profile of, Formal Lealthy Adult women", is
discussed under the following heads,

/ 1. leed for assessing the nutritional status
s, NMslhods of assessing the nutritional status
Je iioed for developing norzs
4. Studies related to biocnemical profile of nutrients

and 8, lesd to have local dats on biocihesical
profile of nutrionts,

Obert (1911) defines nutritional status as the
physical health of a person as it results from consumption
ond utilisation of food in the body, it is detarained
by the kind and amount of nutrients supplied to the body
and hov completely they are wse’ to mest body needs,
“agntenanee of the health is dependent on good nutrition
(Food and Futrition Leard 1079). According to Panerjee (1962)
and Vopalan (1968) food production and demographis deta
indicates lov avallability of many food groups including
the major source of energye ~his lov availability of
most foods is reflected through Aifferent degrees of
malnutrition provalent in the large sector of Indian populstion,
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rikantia (1973) opines that the health and longevity of the
mothers are far from satisfuctery, The mortality among
ehild bearing women 18 eight to ten times higher in India
than in developed countries,

Jelliffe (1073) points out that the principle aim
of the nutritional assessscent of a comrunity 13 to map
out Lthe magnitude and geographieal distribucion of
maloutrition as a public health prodlem, to disecover and
analyse the ecological factors that are directly or
indireectly responsible and where possible suggest appropriate
oorrective measurss preferably capable of bdeing applied with
eoniinuing community parileipation,

focording to 3hankaranand, (1981) laprovement in the
heozlth statug of tho people has to bLe consitered in its
totality as a part of the overall sirategy of human rescurce
dovelopaent, The nutritional well Leing of a commmity or
nation is an important deterainant oi its healidh status.
Protein Advisory Uroup (1976) opines that in short he
mutritional Gssessaent of & commmity shoul’ aim at
discoverinz facts an’ guiding action intonded W Laprove
nutrition end hoalth,

Jelliffa, (196¢) Lavidson gf sl (1974), Swaminathan,
(1974) blackburn, (1977) have listed dietary survey, physical



anthropometryy, biophysical and biecheamienl tests and
vital statistics as yardsticks in assessing the nutritioral
status,

weisell and Franeois, (1931) opine thet antiropometriec
dats h've been used primarily as & measure of mutritional
status and haslth, Uowler gi al, (1983) state that
snchropometry is use’ as a proxy for nutritional status and
are shortensd measurements of dody nutrient stores and
previous growtia patterns,

Eugine, (1972) reports that there is a general
agreenent that snthropemetrie metsuresents properly taken
and properly evaluated represent a useful basis for the
assassnent of nutritional status, secorting to Levadas (1932)
pedsurevents of heights an? weights are important tools
in assessing the muttitional statns of a pepulation. If
properly ottained an! interpreted they wonl! serve as useful
indicators in the evalustion of nutritional status,
Emmereeifrit (1034) points out that height onte gained cannot be
Jost and it 18 believed that it is relatively less affected
by sente an? scort episodes of malnutyition but 15 affected
by chronic mslrutrition of long durstion,

Mcor ing to rechives, (1974) weight nsasurement
is by fay the gost comoon and best known anthrepomotrie



asthod . It 15 also most valuable for basic health
services for it provides the greatest amount of information,

Conbinstion of anthropometric measuyrezsnts and
indices like heighty, welght and weight/height have bdeen
suggosted for assessnent of nutritional status by HIN (1979).
Laboratory tests provide & precise objective metlind of
deternining levels of nutrients in blood or urino that
indicates the status of the dody with respect to specifie
nutrients, Obert (1811),

‘ecording to Rso gL 4ls (1960) and whitehesd, (1969)
the most objective means for assassing the mutritional
status and to evolve scme normal pattern of deficiency
will be base’ on diochumical analysis of meterials such as
blood and urine, iauberlich & Lowly, (19M4) suggest
that bioeherical measurements represcnt the most odbjective
agsessasnt of the nutritional siatus of an individual
froquently providing pre or subclinieal information.

Slood samples do permit the investigation &8 slightly
greater latitude th-n urine sirce the former can be
partitioned into whole bdlood, serum, plasmn and/or red tlood
cells,

Edieehemical techniques a&s with elinical examinationa,
anthropometrie measurements and dietary surveys caa be
of considerable value in assessing putritional status of a
person,
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Aecoxding to iwaninathan (1974) dietary surveys
econstitute an essential part of any complete study of
nutritional status of imdividuals or groups, providing
essential information on mutrient intake levels, sources
of nutrients, food habits and attitudes. Eerg (1081)
states thot malmmtrition in large populations is measured
primarily by comparinz peoplets actual diets vith what
mutritionists regard ag adequate diet,

Varley gt al (1930) sug.est that it has long been
customazy 0 quote “normal renges” for the concentration of
conatituents in body fluids, shase are intended to
indleate the values found in persons who are in good health
ané by inference to define results which indicate that
some abnormality is present,

dJauberlieh (1974) opines that depeniing on the
neasurenent oemployed information msy be obtained as to
an inlividual's present or recent and sometimes longe-range
matyitionsl status,

Jelliffe (1066) opines that the standards for a

community are usually obtained Ly measuring & statistically
sdequate sample of a he@lthy, wellefed segment of the



b & §

population vhoss ages are knoun with cartainitr, Local
anthropowstric standards should bte propared and used
vherever posaille because they moy often bs consicdercd

& mwore realistic goal,

¢ itndies Felsted ta Plochomiesl frofile of Iutzients
8. Lion 8ot useogslebin

Aecoriing to Finely, (1277) Aron deficiency is
conaldered Lo be & siate in wuich the iron supply is
iredequate to permit norual synthesis of essentisl iron
cunpund de vullizbine, (1969) found & correlation
betwaen the hasmoglobin level and muscplar funetion as shown
by & pecp of movenent and ability to sustain effert,

Gandra ard iredfield, (iv7l) suowed that children
viih relatively low concsntration of Laemoglobin made less
effielent vae of caxygen bLhan did ehildren with higher
concontrations, Iran deficiency anaswmia affects the
physical capacity by raducing the availability of oxysgsn
to tho tiasucs whieh in tarn effects canxiiac output and
the heatt eventually leosding to deeth in severs cases
Vilagalakstomi af al, (i033) .
-~

Surveys conducted by sl (i972) throughout the world
hnve siown 8 provalence of iron deficiency in menstruating
wonon varying from 1050 percent., These data are sufficient
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0 establish the prevalence of iron deficlency in hunreds
of milijons of people in the worid Soday,

In devnioping countries waere the amount of
availacle diatary iron 13 extrspoly low and partisularly
when thare is =190 Aan ineysase ia iron losses {rax hookworm
lafsatallions, sraemia of woderate to severs degree 1is
fregquent. ihis eomdition yeduces the work production
ant edilily bto resist Lnfoetlon ap? {neronsss mortality
Tisk during pregnancy.

tecorising to Cohany (1860) WHO, (1072) although the
measurement of heewoglobin levels in man £s not difficult,
the accurats diagnosis of anaemia is far from eadsy,
espeeially vhon a parvicular level of haemoglolin 13 the
only eriterion of normalily.

Asbocea, (1098) opines that serum iron end transferrin
ars needed to dingnose iron status of an individual along vith
iron and haemoglobin estimations, swaminathan, (1974)
has suggested & value ranging from 300480 meg/ld0 ml.
for ¥1iC, Letsky, (198%) suggests tuat in healilh the
serum iron of adult non pregnant women lies between the
range of 1327 p =m01/1t, 1t shovs immense individual
diurral veriation sad fluctuates ever fros howr o Loul.
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The total iron binding capacity (TIEC) in the nonepragnant
state lies in the range of 45«72 puvmde/1t, In the
nonesnasmie individual the IIEC is approximately 1/3
saturated with iron,

According to BI¥ report, (1973) basmoglobin and
PCV eithery singly or together have been used to determine
iron mutritional status of population groups. It is
generally assumed that haemoglobin and FCV have a high
degren or correlation an4d a simpls ratio in faet has been
use? for conwerting hiaemozlolin into corresponding PCV
values,

be RrTERIS

Maclean g% 2l, (1977) reported Lhal protein deficiency
alght irterfers with tho optimum utilisatisn of omergy by
interfering vwith f2t absorption, Accopiine to
stein gh gl (1933) for subjects in nitrogen delarce the
protein synthesis rate, the protain turnover raltens are
squal, CGopalan et aly (1384) raports that the 4aily
protein necis of sa sdult are adequately met if the diet
provides alount one gram »f protein par kg. of body weight,
Protein defigiency is &ifficult to sssoss bul sarum
allunin conconitrations are recognised as the index of
protein sintus (¥luet ot aly,(197).



€. Yilanin 2

According to Srikentiay (1973) Vitamin A deficlency,
another type of malautrition poses & serious threat as {t
causes blindness, icrimshav et al, (193l1) reports
that the interaction betwoen hypovitaminosis A and infection
is well recognised, Vitamin A deficiency diminishes
the resistance to infection and infection also ean impnir
Vitaain & nutriture,

Psterson st al, (1973) indticates that a population
is oonsidered to have a Vitamin A nutritional prollea
vhen 185 or more of the persons surveycd have serua values
lesa than 10 meg/190 =1, _ Persons with less than
10 meg/100 nml, of Vitamin A are likely to have significantly
devcloped low liver stores and oan be considered as
potential cases, Accor’ing to 3Sauderlich,levels of
plasma Vitamin A correlats closely vith plasma retinol
bin‘ing protein levels, Levels of 10«20 meg/100 ml,
are considred "lovw” while levels below 10 meg/100 =l,
reflect a defecioent state.

Agnikar and Flores, (1070) opine that the setting of
an "adequate” or “"agceptatls” range for serum Vitamin A
which is universally applicaile poses many probleas since
fev manifesatations of Vitamin A deficiency are evident
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in individuals vith serum values of 20 mcg/l00 ml, Or more,
this level has bLeen proposed as a cut off for the adeguate
eategory nowaver and vhon applied to young ehildren may
ovoer estimdie the magnitude of the problem,

ldecording to wil, (133%2) the retlisstion has grown
that Vitamin A defeciency and the blindness that results
from its acute for:m in young c¢hildren remains a aajor publie
health prodle= 4in many paris of the world,

Cale]

The snsll part of the body enleium present in plasma
and otuer axtrse~celilulsar fluid is vitally isportant in
maintaining the correct conditicns for mormal neuromuscular
transaiscion, glandulsr secvetion and for aetivity of
enzyms system particuls,ly those involved in blood
coagulation (Linkeviller et al (1974).

Tanaka and iveluca (1973) opine that the level of
ealcium in serum is maintained remerkably constant at &
concentration of atout 1) mg. por 100 ml. since it 1s
regulated by parathyreid hormone, calcitonin and
metablolagieally active Vitanmin D,

secording to Varlsy gi 4l (1933) slthéugh the total
plasma caleium level varies 1litile in health, the honeostatic
sechanigas of the body age primarily dirscted tdvards
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mainiaining & constant concentration of the ionisod caleium
fruciion whieh 13 the bilologieally activo compenent.

For many years the norm:l range for the serum calcium vas
agvopted as being 48 W £.75 ma™le/l (960 to 11,0 mge/1D) ml,)
with some workers allowing an upper limit of E.87 m.201./1.
(1148 mgo/200 mls)

According to Iyengar (19a6), take 15 mg, of sire datly
apd try to maintain & traseselement balanced diet, Ihis
advise 1s being imvreasingly given in the west by physicians
and health workers to the people, especially to pregrent
voner ané W the very young people, Fell and Dums (1973)
report that sine s & comporwnt of numerous ensyme systems
wiich help to regulute most stages of nevcleic ae¢id and protein
synthesis, Tefeciency therefore Las effect upon cell
regensration and overall growth of animkls apd aan, Acute
sigrs of sine defeciency are seon only rarely, in complete
prrenteral nutvition 43 onc instamees Prasad (1079),
reports thal Gacopdiing to tuel? tecuniques plasma sins
concsntyation (mean g 3D) 4in normal subjeets is 112 & 12 mg.

Pisher gh &l (19346) opine that the ingestion of
molerataly high aso nts of sine for &8 € week period Ly human
results in a docreased copper status, Dietary sn/en
ratios of greater than 10sl can prosuce &an impast on eopper
nutoiture, Accor'ing to iefeure et a) (1988) HOL from
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sine défostent rats contained more free cholestersl and
less triglyeeride than iilL from rsts fed higher amount of
sine, In sine defecioncy lipolysis of chylomierons would
be defective, preventing the transfer of surface lipids and
spoproteins to the DL fraction,

Jelliffe (1966) points out that it should de the
ultinate aim of mutritionists to prepare and use local
standards for different patierns of growtn, iedy prepurtions
appear to vary in éifferent groups of peoples, 7his 13
partly genotic, possidbly being Polated in some instances to
climstic adapSation,

Franeois & reisell (13982) warn that it mey be misleading
to use refervonce data from developo® countriesy particularly
&g the pepuletion &pprosches &dunlthood, In many developing
ceuntrier the mean sdult bheight an® weight is the only
3rd ecentile of the develope’ country refersnce pepulstion,

The weight comparisons are made with international standards
whiech is the 50th pereentile data,

ihough we have developoe’ local standards for certain
eriteria such as anthropemetry, Lelghi, woigat daily food
an’ nutrient intake, we lack norms rogiiing the biechemical
picture of various nutrients, 7This forms e bawis for
this study,



Experimental Procedure




111 EXPERIMGHT AL PAOCEDURE

The experimental prosedure pertaining to tais stwly
on the "Lioehemical Profile of ielected Lutrients among
Normal ienlthy Adult uWomen” included the following steps,

d¢ Gelection of the venue
Es Gslection of voiunteors ,
Co Reecording anthropometric measurements
De Determination of the food and mutrient intaks
of the volunteers
Es [eotermination of blood pressure and
elinicnl examination
F. Uetermination of the bioethemical prefile of
selectod nutrients
1, Collection Of dlood and seporsation of serun
2o &) Latermination of hasmglobin levsl ard
packed ¢ell volume
) Estimation of serum iron and total iron
binding capacity
3 Hstimation of serum copper and sine
4¢ Estimation of serum caleium
8¢ Estimetion of serum Vitamin A levels
and 6, Sstimmtion of total proteins and its fraciions

RN e
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affects s availabilivy of the mut¥ient to the body thus
affecting the biscuemical profile. Henmre precaution vas
taken to #ee that the volunieers were nonesmokers and
nokealeoiolics.

Jut of the hundrod volunteers 3& belonged to the
mid=lo income group (H3,i000eM500) end 65 velengel to the
Righ inveme gioap (bove F2.d800/eie  The voluntesrs vers
selaetod afler ensw@ing thet (hey wore Lree from disasgora
ant' enjoring pood heelth, This vza u8fe vure with the
help of sathropesetric mebenranente an? clintcul) swvamiration,

Cé Bacoxiing sotbrovometric vadsurereshe

asight i3 the anthropometrie measuremant most in n4e
an i3 the key anthropometeric measurenant, ihe waizshts were
taken in ths sarning £50 all v volunteers with emdinnry
ligat elothas ony 20 aftsy ramoving tneir foor wear, the
wel;nts were moAsure’ in 3 laval operated beam balance
capaiie of reading upte Oel Xge

JelMiffe (1996) apimes the helzbt of an individual is
made up of the aun of four compomdnlilelags, pelvisy snins
and skulle The height was recorded with the help of &
stadiometer which roeds nearest to Gel €ue  1he volumieers
vere naln to stant or & fist floeT by the seale after
rewyiry the foot wear, Teot pirallel with honds, Zuﬁttoekf,
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shoulders and back of head touching the upright, The head
should be held esmfortahly errect, with the lower border of
the orbit 4in the same Merissmtsl plane es the external
auditory meatus, The arms should be hanging at the sides
in & nateral manner, The head plece i3 gently lovered
erushing the hair and making contact with the top of the
head, The height and weight were measure! for all the

Derg (1081) states that malautristien in large

popuiations is moasured primarily by comparing pecple's
actual diets with what mutritionists regard as adequate diet,

Io deterzine the food and nutrient intake of the
volunteers, twenty four hour recall was conducted by gathering
details on the foods consumed as recalled by the imttvidusis
and from the dats, rav weights of various food stuffs were
computed, The mutrients svmilztle to the vwelunbners vers
ealewisind vith the help of food comswmptien talles of
ICMR (1984)e Persons consuming adequate foo! &8 compared
vith the Gessmmemied Dietary Intake of ICMR (1381) were
chosen for the study,



Glood pressure is the luteral pressure emerted by
blood on the vessel walls, The pressure of the brachial
artery was measured with the help of a sphigmomanometer,
Ihe iuscultatory metho! 0f measurement was made, Keeping
at the level of the heart the ouff is tied roun' the upper
arm, pressure raised to 200 om lig. and then ygradually
relensed, Variations of sound ars heard with the stethescope
placing the chest picce on the braehial artery, a little
telow the euff, As the pressure 1s vsleased, varistions of
sounds are heard, a sudden appsarance of a clear tapping
sound indiente! the systolic pressure the tap sound is
replaced by the murmer which was renlaced by a elear lond
sound which suldenly becomes muffled and rapidly fades,

This tndicates the diastolic preasure,

Clinical assossment of hair, face, auyes, lips and
aoutiy tonguey Leeth, guusy vking nalls and goneral appoarances
were taken into accounts The atove took care to indicate
any defeciency symptoms on tongue and lips like cheilosis
and angular stomatitis, majenta tongue or any changes on the
skin like dermatosis and poor or good mmsculature, Velunteers
whio did not heve any deficiency symptoms were considered
HeR1iLY e



letalls of the proforma used for elinical axemination
is given in ippendix I,

The only type &f bloo?d sample which can ordinarily
be considered for elinical and biochemical tests are venous
and eapillary blood (Ricterich 1969). For the study 10 ml,
of the blood was drawn from the vein, taking oare that no
air bubbles were present ant using & 10 ml, syringe. Ive ml.
of the whole blaod was stores at 4°C using ameonium oxmlate

as anticoagulant,

Pight ml. of the whole blood wes eentriluged cerum
separsted and storst at 4°Ce The ootimetions were earried
out within & day or two,

¢ &y Late

lasmoglobin lovel and bematoerit values ars useful
indices in finding the state of mtrition, LHence hacaoglodbin
status of all the sclected volunteers vas estimnted using
the wong's method (IR 1971) and packed cell volume by the
usual centrifugation method &s per the procedure of National
lnstitute of Hutrition (EIK 1971),.



Vetalls of the pivcadure followed ere glven ia
Appeniiiy 134

Jerum iron and T1EC are dependable indicestors of
iron putritional status, dince taers is only & very saall
amount of 4rom im the serwm, greas esre has to bs taken
to svoid any form of contamination, Lletsky (1982) points out
that sarim iren shows immense individual diurnal variation.
an) fluctuates evon from hour to hour.

Ihe whole Dlcod wes eentrifuged, serua seperated out
and Lamefiatoly gtored in the refrigerater, sstizations
capried out wvicnie & fow hours, isny cclorizetric secthods
have Doen sdvised of whieh Dipyridyl method is reliably
used, For all the volunteers serus iron ant T1EC were
estinated by Uilpyrdyl method of immsay (1954 and 1958).

Vgtaile of ths proceiure ars given in Appenmiix ILI,

For the estimation of serum Vitamin A level, serum
wes peporated out and stored in the refrigerator, The
anlysis ves done within 24 hours,

Je Latimaiion.ofl sarum cORper and. zing
dany investigators have utilised plasma gine and
copper for biochsmiecal assessment of certain disesses like
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pulmonary tuberculasis, it 13 an indication of health

status, 3o the serum zinc and copper levels were estimated

for all the volunteers by the itomic absorption spectrophotometer
method of Parketngt al (1967) details ef vhioch are given

in Appendix IV,

‘ Ihe small part of the body ealeium present in plasma
and other extra cellular filufds inivitally important in
mAintaining the correct conditions for normal neuromasculay
transalssion, glanduler secretion and fop activily of euayme
systems partieulnrly these imvolved 4n blood ecomgnlation
(Linkswile¥nng 2l 1974), The serun was seperated out and was
used for the estimation of ealeium by the modified method ef
Kraner tisdall as given in RIX Marnual (1971),.

The details of the procedure are given in Appendix ¥,

8. Zetizetion of Jerin T8iasia L levals

Zhe serum retinol was estiantod by the triflouroseatie
acid methad by Keal? and Pearaon &s modified and suggested
by Hoel auoted by Uyor:y and Pearson (1967). Ihe details of
the procedure are ziver in Sppaniix Vi,

Yoy the estimation of sszum Vitamin 4 level, serum
vas gaeperated out and stored in the refrigsrator. The analysis
vas done vithin 24 hours,



Protein nutritional status is 4iffieult to assess
but serum proteins, albumin and globulin concentrations
are reco.nised as the index of protein status ascording
to Uehra Mfluit gt &l (1979), lience along with total
protein estimntion, albumin and glodulin estimations
wvare earried out on all the volunteers by the “iurette
nothod of Liawk and Oser s given in NIN marmal (1971).

Details of the proce‘urs are given in Appendix VII.



Results and Discussions




&V RE3ULIG AND Di3CUISION

The rosults an anm pertaining to the study

ed anlrenld fmen

on "Biowthemteal Profile of for Hopmal Healthy Adult Women®
12 presented under the following headings

1. Background details of wvelunteers

2s

3e
4.
Be
Ge

7
8¢
Do
b &

Clinical exanination, pulse rate and blood pressure
of volunteers

Anthropomstric measurements of volunteers

Vean food and rutrient intake of the volunteers
Mean and range of basmoglobin and packed cell volume

Mean and range of serum {ron an¢ total iron
bindiing ecapacity

Hean and range of serum copper apd zinc levels
Hean end range of serus ecaleium lovels
“ean and range of servm retinol levels

Mean and range of serum proteins « Albumin and
globtulin levels

Suggested reference values for 4iffer=nt mutrients

All the 100 volunteers selected for the present study
came from wolle.towdo families vith an incoxe of Ksali00 and

atove,

Their past heelthy history wes good, luey enjoyed

good health and were doing moderate physical aetivity,

27
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They 444 not suffer from any genetic or metabolie disorders
and were free from serious illness for the past 3 years,
All the volunteers belom,mé to the age group of 21.83 years,
The volunteers were nonesmokers and non alcoholies,



iable I highlights the health atatuz of iho volunteers
as revealed Ly the Clinical Ascessment,
TAELE 1
CLINICAL ABUu3SMENT OF ALL Tué 3BLIOT&D VOLUNTLEAS

&8 A B E 8RS EELTEC SRR SR RS S eSS RS EENE RS S R R

. usfielieney ERealthy and
S0 Uetaiis Jymptoms syrptoms normal

in pereentage
‘.QQQQQ.Q--.Q*’DQ.--QQ"O“‘CQ'OO‘O.
1. Hair mk“ lmﬁurc,
thin an! sperse N1l 120
2, Face Yoon face
Fals look N1l 100
de Eyes Kight blindness
Bitot's spot
Pallor of eye
other symptoms of
¢eficiency HLl 100
4, lips and Angular stomatitis
um’ith cheilosis N1l 100
5 ion Hed, 3wollen
¢ B9 Hajlnta ionghe a1 100
Ge iooth Mottled enamel
caries
7« Gums spongy bleeding gums kil 400
3 Ikin Dry skin hyperkeratosis
* dermatitis 511 100
Pe Fails Eollonyechia Rl 100
10¢ Goneral Codena | nil 100

Apperance Thin and emaciated
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From Tatle 1 it s evident that none of the voluntecrs
selected for the present study suifTered from any deficlency
symptoms &s shown throuzch the ¢linical examination of their
hair, fuce, eyes, lips, ton_ue, teotl,; gums, skin, nuils and
general appearence, ilhus all the volunteers were considered
bealthy &s reveale’ by the e¢linicel examination, The cliniecal
Sssessaent was carricd out by the investigator herself after
taking necessary guillance from a mecical doctor, Further
details recorded in tie proforma indicated that the volunteers
bai noraal Yowel movement ard alse did not suffer from any
ullargie conditions or any ehronie illness like uleer, diabetes,
liver dlsease avd otasr such problems,

Clinical ezanination also revenled that mone of the
volunteers were a4namid.

The puless rats and bLlood pressure vere normal for all
tive velunteers, and the scun &nd range values of pulse rate
and blood pressure are pressented in Talle 11,

TALLE 11
MBAK AND BANOE VALULS OF PULSE ANL LioJu PRESSULS

' B EEIEREEETT I IE N N I -2 55 B B B S BB - NS

4,2, Daetails g::”!mx Bmm";;”“"
le Hoan 719 120/30
ﬁ‘ liaaﬂﬂ ﬁg - ‘?2 -

FE R EEREEEN-EN E -5 E B NI I I I I S S B I



Table 111 presents the mean and range values of
height and weight of the velunteers,

LS 112
ANTLUUPOMITRIC MEASUREMEILS OF THE VOLUNTERRJ

S 2B EBESSERSEEFRESS &R EESES RS ENERE

3efl0, vetails 1:15::, :‘;"g:f
creseseresRsenes e s e RS e R e R e
Present stuly
de Hean 185.47 49,22
Range
e ICHi 147,39 47.30
(1065686

N SR EE GRS NSRS REE TSR GRES

Prom Table 1II &t is noticed that the volumbesrs
recorded a moan helght of 165,47 Cm, ond weight as 40,22 kgey
as against,

The ICHR standard valuos of 147,38 eue. fui helight ang
478 ke for weight,

CpT —emeea
“MBaTone. a0 O
"".;«»s. .. “
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Thomson &nd Nillewics (1063) opine Shet in general
there is no reason to suppose that adults of efthor short or
tall stature have a health risk attributable to their stature,
oxeopt porhops in relation to pregnancy sn® child birth,

ihe height of the voluntesers in the present siuly was
highor by 8. cmB. ancé hesavier by 1.4 kg. wuon conpared
sith the IC:k value.

The individual velues ere ziven in ippendiz VIlie.
4¢ Zatn lo0Q ADL RULEA

Table IV represents the mean food intake of volunteers

as compared to the recommended diectary allowances for Indians
by the ICHR (1831),

TASLE IV
MM Fuol IBTAKS OF Llb VOLLNTES:S

S 2 e B EDSSELSRE PSS S0 RS ESSREYE RS

¥eon inteke  Recommended

Seli0. Food itens of voluntears allovance for
in Grems zoderate vork
iC:i (1981)
i Loveals 380 440
Ee Pulses 30 48
Je Greern loafly vegetisbles 65 150
4, UJther vegetables 30 40
S. Loots and Tubers &8 50
Ce Milk and 21lk Products 306 150
7« Fats ané Oils 20 20
8¢ OSugar and Jaggery 13 20
; r Bon V tarian

Oe &xg t;g: other Fon Vegetari oo 3
1. Fruits 90 30

Oﬁﬂﬁﬂ&t&ﬁﬂﬂﬂ”ﬂﬁ&‘&.O”ﬁﬂ&ﬂﬁ“ﬂﬁ‘ﬁﬁﬂ
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From Tadble IV it is evident that the mean food intake
of the volunteers vas adequate with reforence to all the
foods exsept coereals, green leafy and other vegetables,
Lowever the inadequagy with reforonce to these foods wvas
only marginal, The mean nutrient availability was
ealculated for those foods in an effort to find out if these
intake we:e¢ adequate mutritionally.

Fige 1 presents the mean food intake of volunteers
as comparced with RDA (193l1).

Table V presents the details regariing the mean nutrient
intake in comparison with HDA (198l1).

TABLL ¥
MEAN RUSRILHT IRSAKE OF Tus VOLUBTEES

“Bﬁttﬂ.““‘ﬁﬁ&&"t"ﬂ“ﬁ"l.‘l’

Hoan intake Recomaended
Jefioe  Hutrients by volunteers Allowances
of ICR (1031)

“"*.“Q.QQ-.“.“-"O--.ﬂ*."..O

1. énergy (Eeal) 2301 2200

€¢ Protein (g) €089 45

3¢ Caletunm (g) 1039 Ded = 08
4 Iron (mg) 32 2

8¢ Asecorbic Aeid (mg) a3 40

6s Vitamin & (@) 663 750

(retinol)

7¢ inhliamine (mg) 1.64 led
8. iidoflavin (mg) 1,3 1.3
e lijcotinic aeid (mg) 18 16

““O‘ﬂltlﬁﬁﬂﬂﬁﬂﬂl’ﬂ.“..&.'8"-‘.



F&gure 2

MEAN NUTRIENT INTAKE Of

g T T ITITTTIISIN T e

VOLUNTEERS

AS COMPARED TO RDA IN PERCENTAEL

ScALE
Y Ax18 1cma« 20 Y,

X Axis RpA 100 v,

YAxis = lcm o 100y
300 1
|
/
200 S / ‘\
/ \
180 - / \ .
/ ! X .
\
A \ \
14-0 - /I ‘\ ,I \ ,‘
"y \ / \
/ ' / \ P
120 / ' / \ , \
/ \ / \
/ \ \ ! N
/ \ / \ / \
F% v/ \ d \
P \ / \
{00 i _ # y vy I‘ _ k\ N
E P c 1 Aa W, Tu Ri =~ NA )
¥
80 -
KEY :
E . ENERGY
P - ProOTEIN
C . CALLiumM
I . igown
Aa - Ascoraic Acno
VA . Vitasun A
TH - THIAMINE
Ri . RiBOFLAVINE

NA - Nicrorinie Amo



36

Thivagh the mean food intake was slightly insdequate
vith refarence Lo cereals and leafy and other vegeiables.
The cclculation of nutrient inteke rovsaled that the
inteks was on par wilh the recozaended mutrient allowaneces
end this justified tie inclusion of tues3d volunteers in this
study,

Fige2 presents the mean nulrient intake of veolunteers
as compared with the RUA,

The individual values of food and nutriont intake
of wilunteers are presented in ppendix 1X,

Table VI shows the levels of Hasmeoglobin and PCV
of the volunteers,

TABLE V1

MEAS AND HANGE OF HARMOOLOLIN ABD PCV LAV ELS

£ 88 KD R &2 RSB ESSBERE DB SEEREESS ANERSEREDEE

3olioe Details — Fresent stedy
iinemoglotin Packed cell
&/100 nl, volume .
1. Mean 12.9 3848
Ee Kanve 11e6 o 14e8 37=47

® B % B8 U S Qe S KSR RSN SED SR SR e S e DO
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The meon haemoglobin level rocorced was 12,9 g/100 ml,
«he range voriod from li.6 « 14,6 2./10)0 nl,

hecoriing to Cook et al (1071) haemeglobir determination
£s useful in indicatin; the severity of the deficienry state,
but is too insensitive and non specific to serve as an
initial screen for iron deficiency.

Aecording to ¥l (1975) the haemoglobin values
lower than 1 g./100 ml. were considered aneamic,

The rmean valve for KV levels obtained in the present
was 33,5 percent s against the standard range of value of
37=47 percont,

aecording to OFeal et al (1976) 38 percent MV
is an sceeptabie value,

Lest and Taylor (1987) suggest that the volume of
cells (packed cell volume) is 46 percont of the total volume
of the specimen of blood,

The Ci< NHutrition surveillance (1976) regards 12 g/100 ml,
for nsemaglobin and 37 pereont for PUV lavel as seceptable,

ibs individual valuess of haemogledin and PCY are
p¥usented in Appendix X,



Zable V11 depicts the mean and range of serum iron
won
and total binding eapacity (TIEC) of woluntoers as compared
vith the values given by Varley (1930),

TABLE VIX

MBAR AND RABOR OF 3ZRUM IRoR ALL TIZC OF VOLUXTLIRS

BN E S Rs LSS SRR eSS S8 ES D REDRNSE e SEe RS

Presant atudy Varley(1930)
3.M0, Petails meg/lo0) ml, neg/100 ml,

W W W O W W DWW WD ED WP E DWW S G WG DGR S W ®

1. Serwn lren
Hean 94426 -
Lienge G0l 30175
2. Abi%
Hean 32093
Hange 2€0=378 249=337

£ 8 e 5 R ¢ BB LERED S OSSR ITE T OSSR

The mean sorum iromn axnd TIEC lowels wera
942G meg/l00 mle 8nd 320,02 mep/200 ml, respectively, The
ranges were G0e145 meg./170 nl, for serum iron and 260373 meg/
100 ml, for TILL respectively,
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Table VIII nizhlights the moan and range for servm
copper values as 1106 meg/l00 ml, and 32163 meg/ld) =al.
rospectively, |

ihe normal range for copper accoiing to
haubridgey 8% a1 (197)) 18 754130 meg/i00 nml, Varlay (1930)
indicates & range of 75160 meg/l00 ml. for copper which
Justifies the values of the present stuly,

Ascoriing Lo tho present study the mean lovel of
secua sinc was 194,3 meg/100 ml,  Accoriini; to Sanburlich (1976)
the normal range for serum sine was 10J0«130 mez/100 ml,
iiils valve is comparnble with the values of tie prosent study,.

swazainathan (1074) bas reported a range of
10130 meg/l00 ale for zinc levels, ihe values of the
present study were comperable with those of the above,

The iniividual values of serun zine and copper
are given in the Apperdix XII,



Table IX shows the mean and range for serum ealciun
levels of the volunteers as compared with that of Varley
and jauberlich standards,

TABLE XX
MEAR AND BRANGE OF 3ERUM CALCIUM LEVELS

U HEESTERESEERESBEEE?T 2T ERES SRS

Frasent Varley 3auberlich
JefiDe Totails stody (1033) (1976)
W1 al. 23/100 a1, mz/100 ml,

LB B B B B B B AR RN TR I IR I T B Y R N I R Y W W)

le Hean sorum

calciun

levels 10.16 - 1040
£e Range for

sorum

calceium
levols Oelwlled De¢0wlled 201140

2 &8s RS e e 2SR ES T HERSSESERTEZ s S RS RS

Froem Table IX 4t 193 seor that the menn serum ealcium
levels wers 10,185 mg/100 nl, and the range was 9.1e«ll,3 m:/100 ml,
for the volunteers, ihe findings of the present stuly are
fdenticel with the range of 9ell :3/100 zle sug ested by
Varley (1983) vornn and Cornn (1989) and suberlieh (1976),



{he ranges arrived at in the present stufdy 4s
compnrable with studies conducted bty lawvk end Oser (1967)
who have suggosted 2 range of 11,3 z/iX) a2l,

The individual values of serum etlefum of
volunteers are presented in Appendix XILl.

telle X shovs the meun ani raongo for serum retinol
lovels of the voluntec¥sy 86 cuapeied with the standord
given by Varley (1032).

TABLE X
MEAN ANU RANGH FOR SZBUM KLIINOL

R E S ER S QLSS RS S ERS ST S S SedSESESS

Present stuly Varley
B¢li0e Letails ( 1933)
meg/100 =le mcg/100 mle

- - B GGG R WGP G BTG E e ST e G S 5 S w e

1. Mean serus

rotinol lsvels 38 -
2. Parge for sorum
rotinol levels Oled 2050

T E & 2P 3 LTT RO S BRE FELSS ST S ET 2028

Table X shows the moen en range values for serum
retinel for the voluntsars, ihe mean valne wes 20.8 neg/1d0 nl.
for the velunteors an’ the range was Zle4f meg/ld) nl,.



Cornn and Coran (1980) has suggested a range of
E0=30 neg/l00 mle for Amerieans whereas the ranges sugzested
by Varley (1930) was 2080 mcg/100 ml, The aeceptable
range ottained from the present study lies within the
ranges suggestéd Ly the adove authors,

Lased on the iheffield .xperiment in ungland the
following guidelines for serum retinol were set up by the
ICRBU gn 1963k

Leficient 10 m=¢g/100 ml,
lov 10=13 meg/100 ml,

feceptatble 20«49 wez/100 ml,
hiigh 60 =eg/100 ml,

As suggestod by Agnikar ard Flores (1979) serum
values of £0 meg/’l can be proposed as a cut off for the
adequate eategory, below which manifestations of Vitamin A
deficiency are evident, Correspondingly in the present
stidy none of the sample showed a retinol value of
20 meg/dl and this reflocted in the absence of clinieal
manifestations of Vitamin 4 deficiency,

ihe individusl values of serum retinol for volunteers
are presented in Appendix XIV,



Table XI depicts the total serum protein, albumin and
globulin levels of the volunteers as compared with that of
Varley and 3Jauberlich staniards,

TALLE XX
MEAI AND RANGE OF TOTAL PHROTHING, ALDUMIN ABC CLOBULIN LEVELS

£ W8 28 RS S S SRS E R e N RO E RS Ee e SRR E R RS
.

3o, utrients ?3':/”23; 3‘337 ?g{g im(:berlg.ch
Sy 4 107€
* 0 /100 =l * 0o ml. i al,

@ B S GBS ® DG RGBT e WD N O

latal Proteins
) ) Mean T2 - 7.8
2, Rangs 8438 = 7674  B.7e7e8  GoS = 80

i S i i e
Aiburmla
3 Mean 4451 - 4.4
40 Hange 3668 « 830  3e8 o« 546 440 = 8485
g I
globulin
Be Yean 24,81 - 241
Ge Range BeO6 w 3418 E46 » 341 -

'S EEFNFEEE ENEEN X I T 3 I S -3 B IR BN NI RN R A



ihe mean ‘hot,al serun protein was 7,52 g/107 al,
- for the volunteers vi parcicipated in this atudy,

Mean serva albumin an! zlotulin levels were
4e81 8/130 nl, and 2,51 g/10) ul, reszpectively,

The range of levels with referonce to total serum
proteins was 6433 » 7,74 g/19) ml, for alumintwe albumin
3465 = 5430 g/100 ml, and for globulin 2,08 » 3,15 g/100 ml,

The ranges assigned at in the present study with
reference to total protein, Albmmin snd glodulin were sintlar
0 the values mug:osted by Lormn and Cornm (1930) for the
peopla of the United 3tates, ibe ronge suggested by this
anothor wis S8 /100 mley JeB=5e5 £/100 ml, &N 25e3.8 /100 ml.
for protein, albumin, glotulin respectively. Varley (1930)
iniicates & range of 5e3 « 72 g/150 mi, for protein,
Jef = 546 /150 ml, for albuain and 2e6 « Jel 27100 ml.
for jloiulin, ihe range and mean values obtained in the
present study appesr to be similar to these values though
the lower limit for aluminium was slightly higher than what
is roported by Varley,

Jauberlich (1976) indicates seceptable value for
serum protein &s 7,5 g/100 ml, for aluminium as 4,4 ¢/100 ml,
globulin £,1/100 =1, respectively. The values sbtained
in the present study are slightly lower for total protein
and albumin and slightly higher with reference to glodulin,



Ftsure :
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individual values are represented in Apperdix XV,

Figs 3 represents the serum protein in Albumin
globulin ratio in comparison with sauberiich (1976) standand,

iable Xil reveals the range valueo obtained from the
preosent study and suggested as possible referonce values,



TABLZ X1
SUGGLSTED REFLRENCE VALUE3 FOR DIFFERENT RUIRIENTS

88 BRSSP EENE oo ESees st ESeNS e BR YRS D

rgnge oan
Nutrients mgwm mgeested

W ® B O > G W BB WSS E S G E B G D P DB WG E WSS

Lo g lobin ,
&/33) ml. 114C » 14,6 12,9
racked cell volume
pOT cont 37 - 47 338
mez/100 »nl, ) « 148 D426
iota) {ron binding capacity
Beg/100 mle 250 » 373 980603
Zerm copper
neg/100 ml, 82 « 163 110.6
3erun sine
Bez/190 ml, 102 - 178 124,3
Jerus cajeium
ns/100 mle Dol » 1143 10613
Serun Tetinol
meg/100 ml, €l « € 308
fotal serum proteins
/100 ml, Ca38 » 7,74 7408
Jerra altamin
&/129 nl, 368 « 5430 481
Gerum bulin
el /103 ale 208 » 3415 Ze81

B e 8 L B e EF ARS8 SRR EQESSESESE RS

Many more studies of this kin/ en larger samples necd to be
unlertaken to arFrive at norams or ;uidelines for refersnce values which
vill be of imwense use as ;uidelines.



Summary and Conclusion




49 .
V  SIMMARY ABD COSCLUSION

Ihe stuly wns undertaben in viev of the need to have
local biechezicnl norms with referencoe to selacted amtrients
aon:; adult wormn, e stuly included 1)) henlthy young
ault wae: 4n the age roup of 21.23 years belonging teo
middle ard high income groups,

Clinical examination ves carried ont to ensure that the
volunteers wers not sufferin: from any deficlency diseasos,
ihe adequate intake of food and mutrionts by the volunteers
was ensured by ronfucting a £4 bhour recall survey ard by
comparing their food and mutrient intake with the Reccamended
Food and mutrieni allowenses suz.ested byfk fmm Council of
Mecienl) feseareh (19%4),

Ton rmillilitreos of venous btlood was 4drawvn from the
voluntears which wvaa used for the estisection of different
mtrients, The rez:lts of the estimated jeovels of various
miricnte weiw compare’ wilh those of the United itates and
Eritinh guldelines suzgested by Cormn amd Cormn (1980),
Janbarliek (1276) and Verley (1930)s The ranges of values
obtained in the present stuldy are as follows,

Hoamoglebin levels renged from il.Geid 8 /100 nl.
e zoan lovel was 12:9 87300 mi. ihis vas 1ittle
lov whoen compsred to the standerd of WEHO (1975) whieh



considers hasmogisdbin values lower than 12 g/100 ml. as
anomice However clinical examinations revealed that
thiese volunteers vere not anemic,

“be packeld cell voluxe as olserves in the present study
renge’ from J7«47 percont and Otieal gt a8l (1976) consiters
a PCV 1levol of 32 percent as seceptable,

"2he vargos of serum lion Sml 1L as obeesved in the
preoent stedy wvare G0-148 acg/l00 ml, and L0378 mey/100 ml,
and waen compared to thoe acceptable stancards of Varley (1980)
the value of serum {ron wvas slightly low and the valve of
T1ZC was slightly higher.

derum coppar ard zine range! from 8Cw160 neg/iGo mle
and 10E.173 neg/l)0 =1, rogpectively. lerus copper levels
rocorded in the present study was comparatle with the
sug ested rences of Varley (1080) and serum zine levsl: vome
compered with ithe sugpested range of Sanberlich (107C),

erun caleiva levals in the prasent sivdy pangsd
bolwoen Gelelled mg/lO0 21, which is sicilar to the weiues
sug. ested by Varley (1083) ard Souierlioh (1978) who auzzest
a reange of =il m /100 ml, The values of the present
study are compnrable to the values suggested by lawk apd
Usar (L067) (Oelies mg/lo0 zl,) dcervm retinol as observed
in tho present atudy was found 10 L 2142 meg/1)0 2,



This could be compared with the studies of ignikar ond

Flores (1979) who suggest serumm values of 20 meg/100 ml,

as a cut off point for below which menifestations of Vitamin A
deficiency are svident,

Total serum proteins recorded in the present study
shoved & range Of 64,38 « 7:74 /100 nl, which coul? te
ecompared with the range suggeste? by Verler (30%2) an
8¢7 = 748 /10D le But vien congsred to that of th» standapd
su; ostel by Snuborliel (18T0) a3 €S » 07 7100 vl,, the
valuce of the prosent stacy wes slightly levw.

studies similer to this neefs i he cnndncte! an larger
population grouvps and diffarent raglons thoa sorzelating thoir
foold intale with tho mateiand levcl? 1w bicad, The results
of which noul ba a »aliable auggesting suidsline for onr
popalation groups ¢f India,
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APPERUIX 1

SLISICAL ASSEISMEET OF TuS VOLUNTIERS

NAME s
AGE s
3EX ]
le il

a) Pluckability e asy pluckablility/
811¢hsly drittle/noraal

b) hature « 7ihin and spurse/lioGerately
dense/Cense and- glistening
¢) “olownr e Dispigmentod/Partial
dispigmentation/Hatural colour
3. E ““’ -
a) Hoon face
b) Pale look
3. Ex "a._‘i.

a) Vision « Night dlindness/MNininished vision/clear vision

b) Conjunctiva « urinkled thlckens® and pi,mmted/
slightly dry on exposure to smmlight/glistening moiat,

§ & o MR

a) Chellosis/Angular stomatitis/lormal
a)} Red rav uleerated/Pale and fissured/normal

6o Lkl
a) Hottled enamel
b) Caries




7o S

8) apency bleeding gums/retracted and loose/firm
non bleeding,

8¢ AL

Pollagrous flaky pnint dermatosis/Dry and desquamated/
Natural, s»00tk, sofi, slastie skin,

O Didiad
a) follierycenia

b) 3udbcutansous « ieverely emociated/moderate/normal
¢) Jedemt « jevers/on depantent
parta/absent
1l, wiBD3 « Lelayed healing of wounis/
MNoderately rapid healing/rapid healing,

i « Probles of constipation often/
sometizes/No probtlem of eonstipation,

Mo Kuss Mifii]of « Vory froquent/once in 8 while/Rarely

14, (hievoX OF LLIEEI] « le6 months back/Ge: montis bLack/
Sefore one yeor.

18e dhbikivl o long term allergy/shart term/absent

16 MIEMIA « Goverey/’'112 or moderate/foraal

17, ABQUAY oF blol « inadoguatefoderate/idequsto

- W W W NN W DS DTGNS BNE® ST

REtE OF IRVESIIGAIOR



APPRERDLIX 11

Bstimation of Ld, by this mothod was recommended
by Xth International Hernatology congress and W0 Lxpert
Comzittes on Rutritional ‘naemiss, This method waasures
no. only oxy hsemozlobin dut also ecarbonemonoxide
haemo;lobin and methemwglobin except sulpha « hasmoylotin
vith f1l%:r type photoeleetric colorimeterss The singls
relatively broad bary! of Cytnmecilinaemoglobin in the sreen
spectral region, hag & 4istinct advuntage, This method
can be modified to determine haomoglobin im 4ry lLlood
or filter psper ulso,

rrabkin?s L4luent Solution (Captwri Nt 1969)
Sodium Dicardonste - 3 g%
Potassium Cyanide = 0406 gme

Foteassium Ferricyanice o 0e3) gMe
iistilled wator io weke ore litre,

Thbis solution shonld not de used after it forms a
precipitate on the bottom of the slorage bottle, ihe
golution is preserve! in a dark btrown bottle and preferably
under cold storage, 1Its preparation and handling
should be done with grest eade,



Eroesiure

txactly 8 ml, of Dradkins selution 1s neasured into a
dry test tube from a burette or a pipotte with suction bull,

£e Ixsetly 0402 2l. of blood 48 tranaferred from a
standardiged Ub pipette into the diluent solution, Usual enre
in filling an’ cleaning of loeded basnpslobin pipette must be
observal,

do ihe plpetie is ringed three Limes with the 4Lluent
s0lution, without allowinz the foration of air bubbles in the
p0luticn,

4o Tha blood an’ the diluent are thorou:hly mixed by
rotatin; the Sule,
Ee 10 minuvtes tine is allcuwud for the formatiom of
eysnnethaesoglotin,
G 8 mle of €iluent aolution is waed as blank,
7. %ith green filter No.540 the readings are taken in @&
photoslectrie colorimeter,

_ 1, Total hlood iror ie determined Ly wong's method,
hiz determination wuld give absolute mzount of ib,

Po Trrotly 2,07 2l. 6F this inowr Llood ssmpls is measured
as above ints Sy T8y 1042y A8 and A5 nle respectively of
diluent selution and pixed by roteiin, the tules., -heno
golutione ape novw aquivalont to dlood sazples contalning
respectivoly 130, 87, 33y 42, &nd 30 percent that of the
ori;inal solutlon,



r'

3¢ The intensiiy of the colorimeter is
resd using zreen filter 540 against 4diluemt
as blank set at zero,

4s Un & graph paper standaprd geaph 1is
4raun using these Rb corcentration and
corresponiing density values are determined,



A sampis of h1eod £3 Ligesied wlth tolca igedg

to getl iron in ths free fors i® ths presence of potassius
per suiphate, The digest is then Geprotmtntiasd vith sodiun
tangstnte solution, eemtwifuged and a inown &xcunt of
peraniismt i3 treated vwith potassium Sislawyesste., ‘he
colour developes 13 thon estimwtad seleringtrisally wsing &
filter or 540 m7%, |

le 104 Jodium Zungstate
2o Sstupsted potassiuz peresmlipheds solucion
de Potassiun Shispamate 3 =), sclullon
vissolved 146 grass of potaszium thrisepemsts
4, Standard 3toek solutien

Frepared stnndard iron soluiion A00 uge ©f Lron present
abelled
An 70.E mge 0f ferrous mmonivm sulpnsite in 200 =i, atfﬁw&'o

i Xaaedcss
biluted 10 ml, of the w\ei: starnep»? So 100 ml, with
distille’ wvater so that 1 ml, of the solution contains

Erecocuzra
0o ml, af the Liood is whirled wicvh & =i, of
comsentyaied lzi04 in & 50 ml. standard flask for B minutes



2 ml, of saturated potasaium per phosphate solution was
added and staken well, Te this £ ml, of 10{ sodium
tungstate wvas alded, cooled and the volume was made up to
the mark filtereds This is the experimental solution I,

To anothor 50 ml, atantard flesk 2 ml. of standard
potansiun persulphate solution, 2 ml, esne - 503 £ mle
of 10/ sxdium tua;ciate vae adle’, volume waa rmede upto
the mark with distilled fleask, This is experimenval Il
solution.

1 ml, to § ml, of tho standard was taken in different
tost tubes added Oed mle Of CONCe ligiog 8N4 Oed mle of
saturaced povassiuvm persulphate to each of the test tube,
Pinally oided 1.8 ml, of potussinm thiseysnide and wade up
the volumn %o 10 ml, in saech test tute with dilstilled water,
5 ml. of the filteraie of sach solution was taken, Io each
of the Subes vas 2dded 0.0 mie OF come. kgTogy Qo4 mls of
saturated poluesium parsulplinte ané 1.6 nl. of 8 E pothsaimm
thiocyanats ar! the volume made upto 100 ml, with distilled
wator, Tho intensity i3 measures in f ealorimet.r, using 8
crewn iiter of wavelengih 640 mge vithin 10 minutes, Then
{ron content of blood van bLe valeulated from Uiese VAluos.

iron vontent of the blood « 1Iron content of the
experimental solution I « lron content of the “xporimental
Jolution ile

Froa the mmount of iron present, the haemoglobin can be

ealculated by multiplyin; the value of iron by _AQ.
Jedd



(4sero Hetuod)

ihe hasmotoerit or packed cell volume of bloed
19 deterzined using heparinised capillary tubes
(76 x 1 =m) and microhematoorit centrifuge.
rocedure i

&

Blood from the finger ?1; is allowed to run
atout ¢ to § length of the tube, The tube is sealed
on the opposite end ueing sealing wax or plasticine,

The tubes are then tmfm«% to the high speed
niorchematoerit centrifuge, misa placed in grooves of the
centrifuge head, lThoy are contrifuged for five minutes
at 11000 z.p.me and read on the reader vhich glves the
¢irect hesmatoerit valuee

!
i
i
1
{
i

i - o e e mie
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APPENDIX 111

1o BApirydvl Hetbads (qsmsay 1054, 1063)

Ferous iron gives & pink colour with S«2° dipyridyl,
A solation of dipyridyl in acetic acid is added to serum
followed by a reducin; sgent, Proteins are removed by
heating in boniga vater and then centrifuging or filtering,

desgantas \

le 22' d1pyridyly 0edf in acetic acid 3 percent V/V

8¢ dodium sulphite,y Oslme Uissolve 1.26 gms, of
anhycrous sulphite oF 2,82 gms, of Hag 304 7ip0 in water amd
make uwp to 100 ml, Prepare fresily every few days,

3, Chlorofors

4, 3tandard solution containing 100 micro grams iron
per ml, Uissolve 0.493 grams of ferrous sulphate in water
add } ml, concentrated Hg 304 and make to a litre,

Alternatively use a solution of farrous ammonium sulphate
(Niig)g 30gs Fe 30gy 6ligdy contiining 0,702 from per litre,

/

aachnigus
Hix equal volumes of ssrum Q.1 me sodium sulphate and

dipyridyl reagent in & glass stoppered tube which ean be
eontrifuged, lLsat in boiling water for five ainutes,



\ n
Cooly 844 1 al, of chlorefors stoprer and ghake vigorously
for thirty seconds, Remove ths stopper an’ centrifuge
for five minutes at 300 r.pe2s If the supernatant
fluid 1s not completely elear repent the shakin; and
centrifugings #ead at 520 milli microns or using & green
filter, As blank uss wvater instead of serum, For the
standard put thyo! the working standasd in the same way,

Clean tudes used by placin; them beilin; 8§ B ECL,
The wash with glags 4istillod watsr an? kesen for this
dstarazination duly,

Salenlation

ierosrams iron per 1) ml, of sarum _
Reading of nanknown ¥ 3
Heoadinz of stender?

The readings are linear vith cuneentraiion to atleast
8500 mg por 100 mle To obtain a ealibration curve Jilute
8 nl, of the stock standard to 100 ml, wita waier and set wp
tubes contadning Dedy 363y 148y 1.0 and 240 mle of this,
pake oach to 2 ml, vith watar and devolop tha celour 28
deseribad alova an’ resd agxinat ths blank, Thes® correspont
0 1304 200, 302y 407 and 500 mz./100 al,

liokas If the iron bimiing capacity is being done by
fiameay's mothod at the same time ag sirmm iron it may be more
converient te use the double stromgth sulphite & diptipyridyl



7

reagent for bothe Then for serum iron use 1 volume of
serum, 1 volume of water and 0.5 volume of each of 0.2 M
sulphite and 0.2 percent, dipyridyl in 3% acetic aeid,

1, Ferric Chloride solution 8 mge iron per ml, in
0.708 B ECL, Prepare & stock solution containing 145 wmge
of Fe Clg per 10) ml, of 0.5 ¥ acid and dilute 1 to 100
vith water,.

2, agnesium Carborate "light" for absorption
3¢ S0dium sulphite (02 M) £,6c grams of the
anhydrous salt per 190 ml,
Go Seft dipyTifzl, (0.28) in acetic acid 3 per cent VNV

5 Chloroform and stand sclutions as for the method
(serum 4iron)

asepione

A3e & ml. 0f the forrie chloride solution to 2 mi,
of s~oume After standing for five mirmtes add 400 mg, of
macresius enrborate (1% mae for each ml, of ferrie chlorice).
3hnke frocuently and vigorously for thirty to sixty minutes.
Centrifuge and pipette of 4 al, of the supormatant fluid for
iron determination, If the dipyridyl metiwd is used add
1 nl, eAch of the 0.2 M sulpuite and 0.2 per cent dipyridyl
and procecd as described previously for determing serua



iron. ibe result gives the total iron binmding capaecity,
of the serum iron is determinod ac the same time the
porcenta;e saturacions 1is easily calculated,

sinco in this case the volume of serum in the 4 al,
of sgparnrfant fludd 4s 1,35 ml, 4f the same proportions
are used for tho standard as in ¥ote (i.e. 2 ml. of
standard containing 3 mg, iron per ml., 2 ml, witer and
i ml, each of dipyridyl and sulphite).

TIEC in micrograms/l)0 al, oclution

= Resiin; of wicews
= x 480
veacing of standard
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APPTHDLIX IV

Jne mle, of the sample to the anaiyse? was digested
wvith 10 ml, of triple aeid (nitrie, sulphuric, perchloric
aeids in the ratio Oiktl) Aand nade wto &0 ule The
malie uwp smaple w25 than fed into the Atomic absorption
gpoctro photomeler for the anaiysis of Lu & ‘n.



APPENDIX ¥

DETEAMINATIUN OF 3EAUM CALGIUM
Erincipla

Caleiunm i3 precipirated from serum as oxalte,
The nmagnesinm 18 not praciplitate’ as the canditions are
solected %o increase the wolubility of m~cnasium oxelutae,
The procipitate discolver in acis an' the oxalate is
doternined litrametrically by litrating against ¥Mn uge

1. Ammonium Oxalate « 4. solution
€. Ammonis 25 solution

de EMnOg
4. EXbg w‘

Iagtnigue

Take & ml, of serumy 2 wl, of dislettes wuter 1 ml,
of 4% swssoniuz oxAlate in eontrifuge tuies, iaen ceatrifuged,
testod with ealeium oculoride solution, ths supermatant
1iquid in which ppt saoulé not be ottalne’s, Add £ ml,
of 8§ smwonia to the ppte an? centrifuged, Discerd the
supsinatant finslly and add 8 ml, of £ MEp S04 kept in the
boiling water teth, In the hot condilion sitrated 20ninast
F/200 Kin Cg to pale pink colour, As & blank, nitrated
2 ml, of 2Ripi0e 8gAinst /100 INOge
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APPHNDIX VI

DETRGAUINALLION OF SEAUM VITAMIN A Lovuls

ihe most commonly used bigechemisal test to assess
Unit A nutritional status heas been the determination of
serum Unit A levels (3rikamtis 1975), Lence, the
Unit A levels of the target,

The serum Unit A was estimated Ly the trifluore
acetie acid method of Heeld® and rearson as modified and

sug.ested by lioels gl Al quote? by Gyorgy and Pearson (1967).
Erossdurs

1. Abselute ethapels Purified for speetrephotometry

2. ugxane s Fishar Certified reagent special for
spectrophotometey

3. Shlernfarms '‘erck reagent special for speetrophotometry

4¢ J2ifInoro Asatis asids lieagent grade (3igma)

8. J.alshelis KOk

6o Aok lnil A delutions 344 age of Unit A acetate
(330 mge of Unit A) was dissolved in chleroforn

and made upto 100 ml, 1 ml, of 3toek contains
3000 tgfé. of retinol,



be lntermedjate itandard

le 00l nl, of stock diluted to 1) ml, with
ehlorofora (3 mlg. 1 ml,)

Ze Dol ml, of stock éiluted to 50 ml, with
chloroform (€ mlz, 1 ml,)

3¢ 0uXf ml, of steck dlluted %0 50 .m), with
chloroforn (9 mlg. 1 ml,.)

4¢ Oel ml, of stock diluted to 25 ml, with
chloroforn (12 mlge 1 al,)

¢« uopking atandoxd

séch intermediate standard was again diluted
in the ratio 1510 and from each standard
finally 2.0 =1, was taken,

Hathod

ibe serum (0.5 ml, or less) is saponified with an
equol volume of 1 K ethanolic KOk in & water bath at 60°C
for 20 minutes, The mixture is codled and vigorously
shaken in & glass stoppered tube with an equal volume
(1 ml,) of n » hexaume for 10 minutes, The tude 4i»
contrifuged for 1 minute at 100 RPM to seperate the layers,
An aliquots (0.3 ml,) of the n « hexane layer is pipetted off
for of the determination of retinol. 3Ihe n - hexane 13
eveporated from this aliquet in a water bath at 60%°C in &
strean of oxygen free nitrogen, ihs last traces of
n « hoxane are removed by nitmgen blowing at room temperature,
The residue is taken up in (0.5 ml,) ehloroform, 1 drop of
acetic anhydride 1is added followed Ly (01 ml,) trifluoroacetiec
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asid, The mixture is shaken vigorously an® the optical
density at G20 =mp is determine’ exmetly 30 secords after
addition of the twifluoro acetic acid,

Tribuwore eceotic scid in chlorofers solution reaets
vith earotene nnd! the cbsorption of the resction product
at 620 mp interference with the Unit A determination done
at the same wavelengtiie

A ssries of the solutions of tue Lecarotens standard
in petroleum cther arc male and aliquol portions of it are
evaporated an’ the residue is taken up in chloroform and
optical density 1s road at 452 mp, A secon” series of
solutions of the Ustarotene standard in petroleum ether
is nade, 8liquot poriions of it are evaporated from cemtrifuge
tubes and exactly the samo prooedure is applied to thoe residues
renuining in the ecentrifuge tubes as was descridbed from serun,
The optical censity at 650 m=p, contributed,



APpILIX VIl

DEILHMINATION OF TOTAL SERUM PROT:IR AND 178 PRACTIONS

Proteins form & purple coloured sauple with euprie
otns in alkaline solution, The reaction has taken its
nawe from the simple compoun® Eiused wnich peacts in the
sane way,

Ladfents

le 20diun chloride dilutents Uissolved 9 ;ms, of
sodium chloride in water and made upto one litre,

£s otock Plusot Reagonts Dissolved 45 gms, potassium
sodium tastezal (lochollo 3a2lt) 4n 479 al, of 0,2 ¥ Xas
Mdaod 18 ge cupric sulphate an’ stirred until all was
disgsolved to one litre with 0,2 B Haoii,

3s Lilute Biuret Reagent: Diluted 800 ml, steck
biuret Fagent to orec litre with 0,7 N lYapl containing 8 g.
potassium inaside per litre,

4, itandaxd Protein -eolutions weizhed 409 sl. &lumin
and dissolved in 0.9 salire solution (Jo0dium Chleride)
Then nade upte the volume (1)0 ml,) s0 that 1 ml, of the
solution contains 4.0 m'a. of protein,

S5¢ 09» sodium chloride

s 2848¢ sodium sulphite



»vi mﬁli’ e

Into a seri+s of tast Subes 045 mle, 140 mley 1.8 nml,
feQ 2l &1 2486 ml, Of standard protein solution wvere
pipetied oul, «~4ith water into another test tube pipette’
out Qi ml, serum an” 4iluted with 0,9¢ saline into 8 ml,
From this solution £ ml, vas tajen, nma’e uplo 3 ml, and treated
as uniinown. Fov added 3,0 nl, of ¢1lute Lirnet reegent
to al) the test tubes, Along with this a bLlank was prepared,
The :g;ﬁ developed into it was read calerimetrieally at
500 mp. after 30 minutes, The amount of protein present
in the svrus was ealeulated,

PRECIPITAILIOR OF GIOBULLE

Globulin i precipitatud vy wixing 0.2 ml, of serum
with 43 ale oF 82,87 sodium sulpbate solution, 3toppered
she tubes & {ovorted % sevexai tines and left in the
incubatoyr at .«m’t, ove: pighte Filtered the solution
next Ay using Wusi WaS 0.4 filter paper,

Tock £ ml, of the filterate and csriied oul the
suporinont as for jotal Proteins, 7The coneemtyation in g/albumin
present in the globulin free filtrate 1s detersined from the
standard grophe

Gledulin value cun be oitained by dedtueting clbumin
value from the total proteins.
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