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INTRILUCTION

'

Oradients in quantity and yualicy >f diet ure
assioiated with purallel gradlants in rave of grosth, adult
stature, physical periorzance, mentul ability und resistenee
to disease (Montague, 1987., Macy, 1931). Dietary patterns
have speclal significance, when the body is subjeot td Lhe
nutritional stress which sugmentud nutritive re uirements,
thut accompany the physiosliglcul activitios of growth
(Mitchell, 1934).

The extent >f growth spurt 5f the acslescant deyends
upm the adeguacy 3f the supply of nutrients as stuted by
FAD (1833)e It is an established fact that decreuss in
the expect:d rate 5f growth is the consejuence 3f nutri-
tional failure, especlially of the inadeyuicy >f protelns
and ealories, (iitonell, 1933., Ureizen @t al., 193l.,
Gyorzy. 19%0.,, Dreizen et al., 1933., ifitchell, 1934.,

tohell und 3sntd, 1933., T:nner, 1952.,, Howe and dohiller,
1952). Studles conducted at Stuttgart, Uermany support
the theory that even a small nutricional limitation in
adrlescence auy result in a retmadation >f growth greater
than in ohiléren 3f other age groups. (iowe and Schiller,
1952). This is evicenced by the retarded heights snd lowered
gain in welights o>f the Japancse children during perixs Jf
nutritional stress >f the twd> world wars, (861:091 Health
Committee of sducatisn, J.pan, 198l)., Similarly Indian
addolescents depending lurgely on plant proteins with little
if sny >f animul proteln £20ds tLené t9 be short ~nd saall

/
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built in stature, (ICKR, 183l,, 1988).

As there are sbvisusly wide variations even aming
the normal adsles:ents, it is >ften difficult -0 decide,
whether a particular adslescent is growing as well as he
or she should. The aceretisns 5f the chemioal units like
nitrogen and calolium, cdeterzined by the metabolle bulane
procedures h:ve been used as a measure of growth .nd deve=-
lopment. &85 the metaboslic patterns - uring growth and
development have been studled in coapirison with the nute
risnt intakes >f ndolescents, (Mauoy and Kelly, 1957.,
Bricker and 8aith, 1951).

In evaluating a dietury pattern, the final test is,
whether the food intake supyly the chemical nesds of the
bady. In this connection, metabolic balance amethids of
determining assimilation and retentisn of nutrients are
of great use. The amsunt an¢ proportisrns of nutrients
retained by the body will depund on age, dletary in'ake,
anutritional status, and phystaal‘actxvity of the indlviduzl
(Bacy znd Kelly, 1957).

Most of the studies on the relationship >f dlet anu
growth and nutriti-nal sta.us 2f adslescents have beun
earried sut in econdmically afflusat countries, (dack g% al.,
1942., chaloners, 1982., Hard @t al., 1933., Darby, 10863+,
warnick et al., 19835., Lunty, 1988,, Hard gt gl., 1988., and
Hodges and Krehl, 1938). The diets tested in ihese studles
were norsally genersus us ojxpared with thdrse eaten by

millions of youth in -he less devaldped :ountries.
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consequantly, there is little informatisn >n the 82 aoalled
'‘minizum rejuirsments’ of adoleszents, Hoiwv this minizmums
rejuirements osld be defined, apsrt frox the aumount that

18 sufficient ty prevent zanifestatl n of deficlency dlseases
is a problem. Huny reports sug;est that very generaus int.ke
of iovcrnl nutr;oncs do confer special advantagzes dn, the
health :nd well e ing of a person, (Pathak, 1358., Plough

and Bridgeforth, 1952). Minizum re uirements of asany nute
rients have veen determined with azoeptable dezrees of valie
dity although further definiti n is needed >f the pre-existing
states of health -ad nutriti»n for whi:h thise auinimum rejyuire~

ments are applicabdle,

College students in India fall in the jost adslescant
age group, between 15 and 20 yeurs as defined by Hageswara
Ra> (1986). Studies conducted several hostels in India,
rovealed th:t tne diets consumed by the students were inade-
quate in oealories, prateins, osleium, iro>n, thisaine,ribo-
flavin, nia:in an¢ vit:ain O, (3anerjee gt il., 1983.,
Banerjae, 1983., 3arkar and Sarkar , 1953)., The above
studies wers confined t3 restristed areas :nd limited nusber
of students belanging to the Korth :nd gistern parts of
India, n elubdrate study co.ducied by Nageswari Rao (1933)
covering 194 teashing instituti.ns all ovaer India showed
that, the majarity >f the diets esten by cdllege students,
gonsisted of excessive amounts >f cereals und were low In
pratective f£53ds. hay falled td maset the avoepted stan-

dards of nutritional requirements as proposed by (IiCHR, 1943).



The guloris anc proteln intakes, recomzended f{or
adalescents, o:zn >nly be ap,roximutiins. Hansen (1959)
estimated 50 oaloriea/kg/day as the re, uireaent for thdse
above 18 yeurs of age. ~cecording to IUdR (1986), the
caloric rejuirement df the age group (18 t5> 19 years) is
210C oulories for girls and that of protein 1s 2 gus/kg
af bady weight for both borys and giris.

Scoular (1943) reported the £52¢ intake of 108 callege
women, in the United 8tates of maeriasa, by ealoulation and
and analysis >f faod. 3n an average, they e msumed 34446
calories and ©42. 5f proteins per duy. In the >ther hand,
Banarjee gt 3l., (1943) reported rLhe d:ily consuaption of
ezlories and proiein by six adols:ent young o7 lege women
of Rajasthan to> be 1438 oulories, and 43g of protein. Thus
there seems t> be a wide variation in the calaris and pro-
tein intake, between the western c¢cruntries znd India. The
implications >f such a raestrictesd int ke on the nutritisnal
stitus of the college studentis nesds td> ve studied more

oritically.

The present study 1s an attempt towurds this
problea. somen Colleze students in the pi>st adolescent age
group (between 13 t> 19 years) served as subjects f>r this
studp. They were residing in the Jollege hostel. They
consused the usuzl eoollege hostel dists and n> attempt was
made t> change their dietary patterns. The weights of the
cooked f22ds consumed by %he siudents were recorded. From

this data the calorioc unc protein intukes 3f the subjeats
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were calculsted using the f2>d somjosition tadbles complled
by Aykroyd et al., (1963 «nd also checked by direct analysis
af the f204 samples for onlories and nitragen. T[he total
urinury nitrogen anc creatinine were deterained, (>r a 24
hour oolleotion for three consecutive duys. Further feocal
calories and nitrogen were alsd deterained on similar

24 hours szaple for threa oo>nsecutive days.

The heizhts and weigl:ta of the selsoted sudjects ware
regorded once in & fortnight far a perliod >f elight adonths,
to find sut any variztions in weight i;a growth in thease
post adolescent college students. 3Hasal metabirlic rates
wore alsd> ceterzined. Thus the design >f the study helpec to
a) Compare twd methdads 5f studying c¢ietiry intaxe, by
caloulatisn from weighaent 3f the c¢joked foods actually
consumec by the students and by cirect .nalysis of ihe
£33¢ proparatiosn or diets.

D) <Correlate the dietury intake with ihw met.bdlio pattern
af the subjects, as <eterained by the feaal calories, anc
the urinary and fecal nitr>gen and creatinine ex:retion.

6) Reodrd the helghts ant¢ weights on every fortnight over
a period of eight months for these subjects and

d) ‘ssess the pattern »f energy expendicure by fastorial
method by determinatisn of the Busal Metadbolic Rute and
keeping & timed record of all the activiiles of the suljects

daily £or seven oonsedutive days.



II HEVIKW o7 L1.&KATURG

The importamce of nutritisn to health amd growth
haé b.en stressed by .any workers (#diterell, 1932., Kppright
ot aley 1988). The literatiure is replete with exazples
of the 11l effects caused uy gross dieltary defisienveas.
Minisum re ul: .ments »f axny nutrients have been determined
with acoept:ble degrees of vallidity. <hile deficiency
diseases like scurvy and pellagra have becime a rarity, our
attention is cdiredted more towsrds ' signiflieance of
varying levels of nutrients above minimal neeas. attezpts
to establish "optimal® lewel of intake hive been .inmpered
dus t2 ilw wide range of individual wvariations an: by the
inoxmplete understanding of fastors involved in these
viriations. sEventually, the maximul znd atanim:sl levels
of the nutrient requirements compatible with health, ncad
to Do deterainec. . gain the weariation among incividuals
in absorptin anc utilization of nut-ients need to be
uncarstod’ better.

The avsiladle litera‘ure reports sn the relatisnshiy
of diet tO growth snd nutritisnal status »f adalescants
whiah ha¢ been a.rried sut in the eoocnoaleally atflunnt
eountriss (agcy, 1951., wsrniok gt al., 1985., Hard @5 ale,
19838., Hard and dsselbiush, 1953., .ants ané wdid, 1958.,)
and usually the diets tanod. were genorias as compared with
those saten by aillions of ohildren ia less devels;ed

exuntriss.




Aga of Maasrzhe and _Lta.:elation %2 _drowth Souch

The adolsscont perisd will b: ¢onsidered here as
embracing the span beginniang with the uppearance df sesrad-ry
sexual clunetiu «nd terainating vwith the sessation of
skeletal growih. The metabolic changes correlate with
physiolag.enl rather than chronslasgioal age (Jounston, 1957).

3ince e 5f the »uts.anding characteriatics of the
adsrlescent is growth, a brief discussion af their normal
vari.tions in growih of adolessents sesms approyriate.
while the gattern of growth and develo,ment in all normal
children is siunilar, there is c:nsiderable individual varia-
tions éspselally in the chrondlogical age at whioh the
addlaescent spurt of grawth securs and in its magnitude
(weinbueh, 1041., Tux:‘ord, 1942., Jaaes, 1947., Heynsld
and wines, 1048., Tunner, 1932., ané fartin, 1933).

furping the early schdol years froam six tos twslve
in doys and girls, the gain .n wei;hts and heighis are
approximately of the sime patiern ranglng frow five Lo aix
kilograss in weight, and 2.2 ca.. in height (dushua, 1947,
Tan:er, 1P82., Jray, 1P4l., chaudhuri qt al., 1938) within
.u yoar of the appearance of the first aenstruul jperiszd or
more frejuently bafore it, thae girle show a sharp spurt Of
grow.n in terazs > both height anc weight (Baléwin, 1921.,
Jones, 1947., haushuri ¢t al., 1983), as the age of

senarche may very approximately from 10 yesrs tu 17 years




in normal girls acosrding to Joulc and Sould, (193:) Pojende
(1928), ungel and shelecnyak, (1934) and Simasns and
Greulizh (1943) there is c¢oinsicerable varfation in iue age

at whicsh, the graowth ajurt oscours. 4s & goneral rule, the
earlier ihe menarche, (he grea-er the spurt 5f growth

(ICsR, 1935., anc Kaelly snc Redfield, 1941). Thus it 1is
olesr that memarehs 1s a jeriod where maxiaum growth spurt
deaurs. At this ecritic:l porlsd. nutritisnal re uirements of

the acddlesszents should be aet, i sptimum graowth 1s exjected.

éngelmu :n (1902), Shuttleworin (1937) and sayer (1940)
reported thut botween the years LOJ3 and 1940, tie moan age
at a«nsrehe >f \meriocun girls aversged 1l3.0 t3 i3.5 years.
Simasons anc¢ Greulich reported the age sf menarolw t5 ve
13.9 in 19543. Roderuak (1983) reported the mesn sge at
senarche >f Iowa girls to be 12,75 years. ilenc., the average
age at amsnsar:he in the Jnited Btates does ap,e.r to have
decreased gradually during the past 30 years a;prohing
perha,;s a ainiaal value. Jn the sther hand, Asdhavan (19 43)
repaorted tne ase at aonarche of South Indian girls to be
14 years, Tils xge has not been changed frir. the e:.rlier
reports on the age > menarche o>f Indian girls by Feters
and Shrikonde (1957).

sevaral workers h:ve demonstirated that wne rate of
grawih of adoleacents has been adva sely uffected by
pratein limitation snd increased by pratein suppl .asntation
(¥itehell, 1983). .iitche:1l (1934) sbservad thit ss@e razes



may not have raalised their full pstential in stature,
because >f limitations of prateins for generstions.
Mitchell (1934) and Lreiszen @t al., (1981) feel that a
protein liatlasisn of marginal nature may afiect the growth
of the cartilage cslls in the bone watrix and thus retard
the rate of formatinsn o>f new hine. In countries whuere tie
yuality and quantity of protein uare lnadayuate, the stature
s>f whdile groups of people, may be arfeated (breizen and
dtone, 1933). PFor example, in dur country major sections
3f population whd depend largely on plant proteins, with
1little if any of animal protein foxis, tend L3 be short

in stature (ICHR, 1951, 1988),.

PIifarl C-LORILS

Four varlable faetors wiii:h afiest the ealrric
re uirements of individuuls were Go%gizinoé by FAO (1957).
They were
(a) Physioal activity
(b) oody size and coapisitisn
(ec) Age

anéd (d) <Climatie snvironaent

The degree of physical activity was the most importunt
factor in deterzining the calorie requiremsnts >0 the indivie
t 1980., Taylor gt al., 1958). A large share of

the c¢dst of physical aotivity was directly raelated to bady

dual (Boger

weight (ileHenry anc¢ beaton, 1933., and Paylor @i al., 1953).
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That the total onergy requirements vuried accarding
o bady sise was the »bserv.tisns of Crampton und Lloyd
(1959).

Dogert (1980) consideraed the energy expenditure as
the sua of the .hree craponents:
a) resting energy sxpenditure (B,4.R.)

b) eneriy expenditure related to the ingestinsn
of food.

anc @) energy expenditure involved in physical
«@tivity.
Age influences the caldric requirenents (Bogert, 19380).

The effect of aging sn energy rejulrements was derated in
three ways ihraugh (a) the normal d.eline in physical
activities (b) the fall in Basal detabolic Hate (B. i.8.)
anc (8) shanges in the efficiiney with vhich musaular
movemants are carriet »ut. Fad (1957) pointed out snothar
factor thst huasn beings in a hot cliaate ate less fiod

than those in & o0>21¢ climate.

galacia allosanges [ar onoat adaldscant wagden

The caloric intake racoxm:ended far adolescents ocan
only be approximute (Heina, 1088). Haben (1950) had estimated
euloric allowance of 50 caloriss in terms > kg. >f body
welght, Fi0 (1987) reported the a:loric reyuirement sf the
post adolescent of 14 ta 1? years to be 2400 k.calories per
day. Jn the other rand according t> the IvHMR (1938) -he

energy requirementa >f the post sdolescent girl was 2100
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k. ealories per day.

In the Indian recauaendatisns of 1044 and the sarlier

‘merican recomsendatisns n> allowance was sade for dtrfcunuq‘
in sex 3f adalesceat children. The Committee on nutritioa ari
the British Kedioal Assooiatisn in the Uniteé Kingdoa had
recomzended different ssales foP borys and girls [rom the age |
of 11 yesrs on vurds (British dediocal issociation, 1980). ‘
The British figures of 2500 ocalories for the post adslescent
girls were based >n records of fodd sonsuaption as .mmmp
in varisus surveys. In U.8.4A. the recommended allomou' af 1
3200 calories was based on the sdmitted fact that addlescent ‘
m wore sore active snd engage in more snergetic games
than the latter. If this was true for U.S.A. and U.K. the |
question deserved closer exasimation in India where adoles-
gent girls vere in general mueh less aotive than th:ir mals
eounterparts. PFatwardhan (1980) argued that the adolescent
girls of the age 13 t> 13 in indla are much less astive

than their male aesunterp ris and henee the recinrended
allowances £or calories was >nly 2100 per day, while in U, 3.4,
and U.K. anc PAD allowvances £or the sane age griup are |
higher. During the ;erisc-s of rapid growth, Maay (1943) |
found that the ealorie equivalent o>f the agtual weight gain ‘
vas a very small fraction of the inoreased caloric intzke |

by the adslesaent and the reasdn for this was nst clear,

|

That eonsiceration of protein requirements is insepa- ‘

rable fria total esloric intake was pointad st by cathsart ;
\

|

\



|
i8

!

(1928) and rYowers (1925). The excellent reviev of walt snd ‘
Roberts (1933), womg, wang gt al., (1233) of tie literature
on tre addlescent req.lrement > ;rotein anc oe;l.lorxoa are
avallable in the papes, sup;ort the view that tme Optimal
intake >f praotein far the addlescent shiuld somstitute

12.8 per cent >f sn .a.,‘m. ealoris intake.

Banerjee gy al. (1233) reported the naloris intakes
of 18 adalescent stucents of biksmor Jedisal Jollege Nuthn\
to be 1438 caloriaos/day. 3rivatsa and Furl (1238) re,orted |
that tis caloric consumption of women studeats of the ludy

Irwin .2llege tO> be 2:43/d4ay.

Using the Bombecalorimeter Davis and 8coular (1957)
reportud the dally energy value 3L the diets consumed by
young cdllege :omen in Scotland to be 2103 selories. Goocular
(1943) reported the 994 intake »>f 103 mllege women living
in the Unitad Statss by calzulstion snd by analysis of fodd
ansd found that they >3nsumed MM44 calories/day. #odinso
ané Sooular (1957) reported a daily consunptiosn of 2042
¢xlaries by the reasidents >f a woaen's aollege. Udlanu
e ake (19058) reportec the dally oaloric intike of 418
Montana stucdents td be 2080.

Thus the oslorlis ornsumption a2f adolescents apyesr
to have wide variations. In general, the saloric intakes
af the Indi«n adnleasgunts are szaller than :heir oounter

parts ia stner sountries. 8uch an obiervation esrrelates
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witn the smaller statures 2f dur adoleszent girls ss qompared

to the western standards.

Bagal detaballic rates

The resting energy expenditure is represented as a
first approximatisn by ‘he basal metabalise not taking into
agesunt the external temperature to whioch the individual is
exposed (Davidsedn :nd Passnore, 18568). Adjustaent to a
suboptimal intake of oslories and pratelin is regularly made
bhy fall in basal wsetaboliss (Johnston, 1833). This togecther
with its implioutions was long sinoe poainted sut Ly Senediet
a4t ales (1919). wWith a view ¢O find normal stanxiards >f
basal metabolisa for men »nd wimen in 3outh lndia data were
osllected dn 78 medisal coliege students in wudras, whose
agas ranged between 18 td 35 yeirs mn an aversge. The basal
metabolie rate >f the students was Jl.l o loriea/sy.x/houp
(irishnan and Vareed, 1932). Miyogi at als, (1940) rejorted
& stucdy ainducted on the basal metabdrliasm of 32 women,
bctween the ages 14 and 33 yca;s. The : 4R of wowmen was 33€§

ealories/si.a/hour.

Mason and Bensdiet (1931) found 3i.3 ealories /sy.m/
hour £o2 21 years alé wrasn in Madrss. The BAR of 10 eslige
woBen aa reported by wlti&an ok ale. (1943) was 31.96
salories/hour/sq.zeter 3f the body surface., Kleiber (1947)
and Coons (1931) r:ported shary inerease in the B.R before
the meénarche with a deasreases after it. 3Seider (1933)
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noted the BAR was higher in prepuberty than in paat pubdberty
gor zirls.

Banerjee (1938) reported that the BMR expressed in
in teras of unit body surfnge area >f the Indians wus lower
than the western standards., However, Fatwardhan (1960)
viewed BNR of Indimas as only apprent and not real. The
lower DMH of Indlans worksut tO Le the sawe as {O>r the
wosterners if the bady e9ll wmass or lean bady mass was taken

as the biometric unit of expyression.

Fegal lass 2f valaties

Pata regarding the fecal loss >f ealories in human
subjeots oornsuming dlti’ormt diets are ssanty. 4 knowledge
of the extent of foeal loss df calorie s is helpful in working
sut the ouéru requirements of difrersnt groups >0 papulation
(Rananazurthy and Bel:vady, 1938). The practice at jresent is
9 provide an a.ditional 10 per cent alliowunce of over the
ealoric rejuirements which is expected to csver all the
physiologieal f-etors {nvolved in digestion und absorption
af f£ood.

The availabllity of dietary calories deyends on tiw
efficlency f absirptim »f food., 8tudles garried dut by
jecance and salshan (1948) and dejance and Olaser (1343)
ravealed that aaloric losses range. as much as 9.8 €2 15
per cent of intake +hen the diet was based mainly m whole
wheat bread.
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Raman«sursthy and Belavady (1D33) reported a utucy
gonduetsd on the facal loss of c¢.lorles of indlan wales whise
age ranged between 30 to 4) yeurs. The losa?balorloa in the
roggi r.nged from 3.9 to 8.7 per cent of the intake. The
sibjects on the high calories group lost asre calories in
:he faces which amsunted t> 8.5 per sant >f Lhe intake, while

thise n the low acaloric diet lost 7.7 per cent of aalories.

In view of the fact that tha {ibre santent 2f the
Indian cereal diets is high, the fecal loss of oulories is
bounc to be a fastorr whish will influcnce the calarie

allowandces.

SALrdy expenciture pattern

The energ; o3st 3 sussular ar physlizal aotivity
is :he bady's secdrnd largest caloric expendiiure next io
basal energy oa2st. Under osrdlnary cornditions about dne
£aurth >f the tat:l energy expeaditure iz »a physic.l aoti-
vities. However in the cuse 2f a very satlve person this
might equal or eiceed that 3f the b.sal metabdrlisa (ieaton
- and Meilenry, 1934).

An individ.als energy eipenditure for a s,e2iric
physiesl astivity for a perisd sf work invilves three factors
nacely the energy cost >f the activity, the time s,ent in
the pursuit of the eciivity unc the body size >f the lndlvidua*.

Many thousands >f measuremsnts >f the culdrie cdsts

of various types >f physic:il activity hid been aade znd
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expri.sed a8 elther k.oale/ki. of body welgzght per hour or

per square metsr 3f the bady surface (Taylor and Meleod,
1949., widéowson 9t al., 1984). Passiore and Lurnim (.958)
h:d compiled enargy expeniiture data from Sritish and Gerasn
aurveys as well as from €ate Shat have apieared in the lite-
rature Jdver ihe past 50 yeirs. ZIhese e tensive canﬁl&éuelanl
inoluce 38 tables of energy expenditure of individuals subjeed
Lo s-ny many kinds of activities suzh as walking, oliabing
etes Those expenciture were exprassed 1u teras >f k.calories

por minute.

For o:leuluting the daily energy expenditure pattern
the time s;ent in actual perfarzsnce >f Qspaelfie sctivity
should b measured as ac.urately as possible. In the prepa~
ration of eneryy expenditure chart, this faotsr (s smetimes
Jver estismated becauss of the actual tice spent in _he acti-
vity itself 1ia NIt a eIntinwous but rather interaittent
(Koaiabhl, 1985).

Body sise¢ is endther la;ortant sonsideratin in the
deteraination of :nergs; edsts »f physie.l sotivity. Linear
relationship bLetweun snergy expenditure and bady welight had
Veen reported (Hutsom gk ale) 1965). Thus & largerr person
sx,ends more onurz} Lhan a sxaller jne in performing a
given activity bagause & larger mass Of body 1s involwwé,
(Hutean et ale, 1948).
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BReray cost 2f sativisies fof dndlag i9st acolasgent wamen

In the sotivities nsrmally gcarried umt by the Indian
wiymen asllege studonts banarjec (1932) fyndé large individual
verictisns due 1o ige, eex, height, weight ana biady surfice
area. They found the odllege students hud & total oalorlq
sxyenditure of 1503 k.calories. 80 they recomaended a diet
furnishing these ealories f£r»r the abbv‘ grom,s > ciudents
@aing sedantury work. Patwardhan (i838) deterained the
snergy oost of several aotivitlies of laboratory workers and
textile mill labourers and iisted nis results under (&)
energy cost 3L essentisal zetivities sad (b) energy z0sts of
li;ht, moderate and heavy worke.

Almost all she activities carriec¢ aut by the odllege
students fell in ithe very light graoup. As a sonolusisa of
his studies Patwardhan (1958) proposed thut the salorie
expenditure df college girls were 1500 k.calories. The FAY
WED exzpert comuittes (1962) suggested that in estimating
snergy re ulrements the effect of body szise sxld be better
used rather than bady weight. N5 simple prosedure had been
derivec for estiasting ealoric allowanz:s. Ihw stress sondi-
tims praduced by the hit and humic environaseats was reported
> influencs ¢t a great extent the weight >f ocell nuss, aell
8214d or lean body nnnifghns the axyg-n consumsption. It
will therefore be s.on that for ine exyression >f B4R in a
trapie:l omatry like India, it i3 advantagedus t> use
elther the weight of the bady sall sdlids or cell sass as a
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refarence stundanrd, in preference t2 the surface area >f the
bady. @0 far all pruatical purposes a siaple unit of sxpres-
sion on oell salids or cell mass like the heightyweight or
skinfold mezsurements should be evolved (Fatwsréhan, 1953),

DISTARE PRAOII&IN
Eaqtars alfesting the vraotein ideduicesenta

The protein re.uirement >f an individual is aade up
of twd comyonents, (a) a d:sal amount below which it is
believed that normal health and growth 2seniot de uchieved
and (b) an additfonal amsunt $2 provide f£3r the stresses
inalucing ainor infeatims to which ¢verysne is exjosed
(FAQ, 1985)., «hen estizutes are being a.de >f the protein
allowances £ar pojpulation or groups, a further aliowance

aust be made £r individusl variability.

The adequaoy af protein in the diet is determined not
anly by the ngitty 3 protein ingested %;kalna by its qualivy
vhich in turn depencs on the essential aaind acid som,asition
(Patwardhan and Fhansalkap, 1980).

The size of the individual is an luportant factop in
detormining the pratein requirement (FPeckos, 1933). The
tatsl andunt of protein neeced (or tissue up keep 1is aslturalty
dependent upyon the smount of astive tissue in the body and
for this rezsin .he protein re uirezent ls reokined per unit
of body welight (Bagcri 1930). NRogardless > sex, a persom
af small bady weight wrle noegpnas and one of lapger than
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aversge weight wiuld nesd wore thun the standard sllowance.
Henowo the dally pra>tein allovan:e is best 9:loulated as

( Hotlenry( 1957) recommends {or eaoh individual wcearding to
his biiy weijht.

Ghiléhoad is a factor that comes ints play when oxtra=
protein was needed £or building nev tissues in growth (na.mdu.
Rapidly growing young ohildren aight need twd t) faur times
as mush pratein/unit of body weight, as adults do, to pravice
for protein storage in naw tissues (Bogert, 1980),.

Under iArotic counditions the calorie rejuireasents
inoreases. On an ordinury ¢, inarsased calorie Intakes
is acoompanisd by sn inerease in the intake of pratein
(Nizenell and Bermard, 1984). Colé induces a stress situa-
tion snd leads %3 inoreased nitrogen excretism (Krause,1986).
T5 repluce this loss, the ruquirement for distury protein
would be tewmjorarily reised. [he protein needcs > heavy
virkers were auch greater than those of sedantary wokers
(reytom, 1957., AoHenry asnd Beatsn, 1963).

The effeats > protein intuke >n resistunce 35 infes-
tion and that > infectian on aitrr;en metabolisa have been
reviewed by dortimshuv (19493). Johnstan (1987) reported that
girls wh> had develojed the habit of eating meals relatively
lov in protein were suchk myre likely to devald)p asctive tubere
culazls around the age »f puberty than were well ndurisned
individials who had deen sisdlsrly exposed. In acdition, in
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lengifucinal balan:e studius he found thut netative nitrogen
bal.ac.s during the treatasnt of their diseuxses wvere usually
followed by an extensisn >f the lung lesims. On the dther
hand, nitragen rot.utiaa,cvonthsngh tgnro was no increase in
bydy welight, was asadclated with hesling of the lesions and
probably iadicated previous dejpletion.

Tha inter~relationships between patholagle:l states
«nd protein recuirenontis has been s ressed by Nitohell und
Bernard (1954) »nd Jhuney (1954).

Foators such as snxiety and pain may surkedly inaorease
the nitrogen excretisn >f an ladividual (3orimshaw, 1933).
Anxisty unbrut gersi nal probleas and physical pain such as
hesadache have all been shown .0 have & reduesd nitrogen
balance des; ite acequate protein intake (FaJ, 1933). Unaer
thuse dircuastances, ni.rigen excretisn has been dbserved to
be inereased by :s mush as >ne third for several days exmtie
nususly (Jhlson, 1933). Physiologloal faotoars have been found
$5 be respanaible for the pIdr adsrrptisn > salnd azids
(FAD, 1038).

Lrasein requiresenta 2l _iost_sdolascent woasn

The FAJ Coamittee 2a protein requirements (1887) had
preseribed as 0,8 ga./ki.sgram of bydy weight, that ls at
more ti.an twioe the level it recomwendad fur adults, as the
re .uirexents > pratein for girls in the ;ost adolesvent

girle of the ~ge group from 1% to 19 years.
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In 1988 the FAD ixpert . muittee did not aonsider
this very l.rge dilference in protein reyuiremsnts betwe:n
adalesasents snd ad.1lts to bew Justified, sinae the faetorial
approach takes -.gaeixunt >f the pre-pubertal inoresse in growth
rate (Fa0, 1938). The recommended diet:ury allowanses in the
Unlted states (MRG, 1934) provide 1.8 ga/kilogras of bady
welizht. The snudiun Jounctl-;g futpition (1934) recoasended
£>2 all adslescents in the age group of 1S t> 21 yeurs
1.8 gn/kg of body weight. The Nutritisn Sommitiee of the
Hational Haalth and Nedical leseersch Coumcil of Australia
(1954) reported the sninimum reguiresent of pratein &> be
75 grams. The ICMR (1935) recomsencs a cietary allowance of
2.0 gna/kilogram >f body weight, for Lhe ;ost sdolassent
age graup, whish is Ixther genersus when coupared to the
allowanses set up in >cher asuntries.
galorde wratein Fati2

A reduotion 1o mitrogen retention La the pres.mg: of
sursedly restricted caloric int:ke hss besn reported in uan al’
animals (8ibald gt xl., 1958., BDosshardt @t 3l., 1948.,
Sallowsy snd Gpeotar, 195%., Forbes and ¥ohe, 1955., scheincer
and HoGavak, .048).

Johnston (1961) rejportad that when normal acolescent
ohildren were fad 15 per cant of their calories as pratein,
positive niiragen bal«nces were sbtained crnsistuntly. The
BitQ of UsdsAe (L934) recommends the provisin 50 10 per ent
of the aaiorica tharogh prateinas Lor givis of 13 to i9 years




N¥g /g oA 3).as
Aﬁf body Ultghe res;ect wiv:iy The nitrogen zetadbolism of

age. Jhéﬁstmn (1941) founi that sddlessents fed 20 per sent |
of their ealories as protela usually eomplained af nausea,

abddsinal disconfort and sametim«s voaiting and exareted |
excessive azpunts of nitrrgen in the urine thereby proving |

that 13 per sent praceln cslories wruld e the optimal lavcl.i

The British Hecieal Assdeiztion Committee on untrltinn]
(1950) recoazended thsat 14 per cent 5L thes cnlories be taken T
in the fora of protein by adileadsnts. Reporting »n the §
anting hubdits of British adsleacent girls from 18 to 19 ynar-‘
Robertssn (1048) and #idajwon (1939) found that they consumed !
12.5 per cent of calories as protein.

The ICHR recommended allawances (Aykroyd et ule, 1988)
for protein £s not expressed in teras d>f persentage of calorioi
allownnces. This aspest of the pratein a lorie rolatxmntbiy.
£ar ‘he Indlan addlescant group needs auch more sritiaal

aypraisal,

Hitraxen_resentian studiea |

The Nitrogen rutention of 13 eolisge wimen in U.8.A.
between the ages 19 ?3“%2 yours was studi.d by wharton g% =1,
(1933). Three types of diets were gi.en to thea « the diet I |
eonsisted of 1 gm. of protein / kgm of bady welgnt, the diet If
sontained 130 to 170 mg. of nitrogen and the dlet Il thnm‘
1.12 gas. 3f protein [ kgm of Lady weight., It wus proved that,

thc retentisn of nxtraxen in the above ntudton was 7.73 mg/xan

\
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14 odllege wimsun was reportac by leverisn and Graa (i049).

shen n> aninsal protv.n wid included in the diet, the average
daily excretinsn af nitrogen was 9.02 g. as acompared with
8.33 ¢go whea 21ly the vegetabls protein was aunsused.
Johnston nd dgMillanm (1958) reporied that the uenn nitrogen
retention of slx young women on an iatake of 0 gu. of
prowein/day atc: €0 be Q.34 gas/day. Leverton and Rhddas (1940]
atudied the nitrizen retentisn of 17 sillage wosen, Thelr
peaotedin Intaka rangecd Irom 30 %5 105 gm/day, and the dally
nitro,en retantisn was betwoon 0.31 gn. and 2.4 gm.

#any stucdios had veen e nducted »n the nitrigen bal nce
of posteadolescent college students in #estera countries. But
not many suah reports are ava.lable on the metabsiie patterns

of wimen a@sllege astudents in India.

Wilzatary altrogen lozs _ia feoey

AR obliga:ory loss of nitragen in feges (endogemous
or aetadbolie fecal nitr>gon sacretiom) jrecus in subjeots,
regeliving a pratein free dlet (Mitohell and Best, 1534 anc
Fidy, 1983)., This was lurgely cerived frim éiz?atiblc Julces
and secretisns, slabrrated in the wall »f the alimentary
tract. «hen protein was acdad t> the ciet, some escajed
absorptisn and inoreased :he fesal nitrogen sutput («hite
gk 4ley 1650., and Bell @i ale, 1931). In the adulc, the
exaretion on a pratein free dist was abdout 1.0 g. Wday,
$1e00; 12420 mgoli/kg. DGy welzht (Hersin and sooinsdn, 192,
¥aQ, 1988).
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whan a protein free dliet wus sontinued for a long
time, the loss in the fesces unlike that :n Lhe urine,
app-rantly dié not progressively deocrease (F7Ad, 1945).

AL tory Alkracen lasa in the urins

Of whe thres routes df odbligatory lais of nitrogen,
urine, f{aces :nd skin, the urine is uantitatively the mist
important (FAD, 1945). Tho hody 1s onpable af sdjusting
its urinary nitro en 2utput to balanoe a wide range of intakes
(Albanese, 19083), However, below a certauin oriticsl level
of intake, this adjustment does not take plase and the body
su fars, & es>atinuing lass of nitragen (Patwardhan gt al.s
1940,, Cherzman, 1932). The output »f nitrogen dses not
in fset atcain a constant level (FhanWalkar anc Fatwardhan,
1954., Fa:rwi.rdhsn, 1930) but falls sontinudusly as the body
becxmes dapleted >f proiein (#A9, 1945).

dn the other hand Pasrisha (1983) did nitr>izen dalance
in adult Indlan women and founu that the urimary aitraogen
axgsretisn genarally decrsased raplidly after the low protein
diet wis instituted and stadilized in three or four dajys.

dcrare _in _balence Aiudlias

8inge nearly all ex.erimental data > pratein and
amind asid requiresents >f zan as ~wll as information >a the
nutritive value of dletary protein, hive been sbtained by
nitragen balance technijues, it 1s particul rly pertinent
t> desoribe certain liaitations of this mechid.



8inse the sume f30d the subject eatez ¢:n mot be
anslysed, this must by d>ne on a dupliozce sample. s
euphasisfed by sall:e- g% xl., (1P48) it is likely that the
intake wiuld be over estimated since small losses >a utensils
and saall asoun's of uneuten portime of fro¢ are likoly to
be includad in the anslysed s.mple. The exarstion vyuléd tend
$2 be underestimated sinee there are numersus opportunities
far 1naonplaio ecllestion. These errars are nst likely %o
be ruancom. sZven & £ per jent over o7 under estim:tisn of
the intake or excretisn »f nitrogen might change the retene
tion wvalue by 178 per cent. Further more the deternin:tiasn
of a small value >f nitrigen retention, by the dilfer nee
batwuen two large v .lues 3f int:ke and sxaretion is inhsrently
inagaurate (Snedwcor, 1958), The errar is thus aXxpeoted to
be lurger when the dsliance study is done with a diet high
in protein (Beaton and Halienry, 1964).

In the past nitrogen loss.s ineluded snly the urine
and feoal excretisns slthrugh nitrogen 103ses were dbserved
in sweat hailr or nail. sventhough informatin n the derzal
nitrogen losses has been published prior ts 19350 (Mitohell
and lmxilton, 1949), the Fr9d and .grisulture Organis«tion of .
the United Natims publiostion (1987) di¢ nst acatisn the
possibility of increuxsed yrotein allowunszes unler eonditisas
that produce peofuse sweating. Thase nitra,ea losses
ranging even as high as 130 wg/100 ml of sweat (‘iitchell
and sdman, 1942) aight be of conse ucaoce in eviluating
protein requiresents aspeciaily »f individuals ansuming
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low protein intakes in ROt humid or hot dry areas,

I

A& third f:0%23> which =ight influsnce the results and
which aight aake interpretatina diffi21lt 4s that infHrrastion
is seldom xvnlléblo on body compositiosn, Balance studies
are usually earrisc¢ sut for prather short perlods and shifts
in body sompositia or the éxstributian af *he nitrogen in
various tissues mxy possidly necur. Thus shortetern s perie-
ments under experisental esnditions night be anly gross
indioations 2f long tera effect,

wkeatinine gLoatetion

The blochemical measures >f protein nutrition may refer
td either the relutive adequazy of protein intake 2r “he
sxpent of pratein depietion (Kerzabelikar gt al., 19332).
Arrayave (1960,, 1933) pointed us that the maintenanss of
skeletal musculature is comp tible only with adequate protein
ininke. g%iiﬁ:?“(xaaa) points st that 78 per cent of the
ereatinine 1is in the sieletal muscle, and since it has bewn
deaonsirazed that musale ereatinine is the presurssr of
urinary oreutinine, the exsreatisn »f ereatinine asuld
serve as an indez >f mussulard zass. Seri-ssbz;.gg al.,
(1938) reported that, with a e>astant diet, urinary creati-
nine excretion reflects the shange in lean body mass. iowe
9Ver 2hanges in urnin:ry oreatinine exoretisn following
stress have been reported by 5:hottstaét @b ile, (1988).
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Since urinary excretion of ereatinine i3 de:erained
priacipally by lean Ddidy mass, -he nusber of zilligraams of
gre:tin:.ne excreated ia 24 hours, per kilogram >f body
weight, that i3, the “areatinine co-efiieient® has been
used as an index of relative aaount >f euscle mass of ihe
individual. PFolin (1908) found that as the protein intake
was increused, the peroentage 5f urea nitrogen becrnes grester

ol age

a4
in the total nltragonf}uatlnlno ratis in urine auy prove

~

to ba a useful index of pratein intake (Kerambelkar g% 3l.,
1982).
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LIl SAFGRIASHEAL FR0JuiUdd

This study wes undertacen t3 as;sess the metabolie
patterns with referen:e td uritein and calorzos.ar six
goleated poszt adolesent cnlleg: siudenta who uuf@ cansusing
a vegetorian diet in the hostel, The latake 3f calories
wnd proteins were agsessed by calsulation and b direct
analysis of the sanplos. 4t was also aimed t0 compare the
a0 mrasy of somputing thess intakes with the aid of (he
food ampositisn tzbles (Aykroyc, 1968) by oxmparing with
anailysed values., The dally fecal 1oss of ozlories, and
urinary and {eesl nitragen lossess were determined.Urinary
ereatinine exsretions wers aleo determined. Heights Ahd,
weights af these pdsteadslesvent subje:ts were reodrded for
aver & periag of 5I1yh% B nths in srder tO assezs the trends
in thelir growth during the sxperimentzl period, Flustua~
tisns in bady weights alone wixild be used as an iladex of
the cxloric bdalance between the intake and uxpogdgﬁurs.

The Basal Hetabolic Hate of these subjests were.And &ise
recard o the physigcal sotivitieos of the subjects were
analysed 2 correlate with thelir eaergy expenditure,

Selazatia 2L antieats

Seventeen L2 nineteen ye:r old aollege studenis
studying in 3ri ivinashilingaas Home Sofonce Jolleg: and
residing in the hostel situated in the orllege campue vere
selected for the study, after agquiring their sonsent and
oooperatisnes They were elinisally examined for normal
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state of health, They were free from intestinal psrasites

and had n» kn>wn 93¢ allergies.

Reterminaciaon of f204 inteke

As the aim of the s:udy was ¢5 fin¢ out the meta-

bolic patterns of calories and proteins of post adrlescont
no aabuelions or modijde aliona

girls in their normal dlets, In the hostel diet were
intracuced. Thrsughout the experimental peridd >f eight
m>aths the menu given in Appencix I was followed. $hus
30 subjests were selected fOor the study 3f food int.:ke
including the six subjects whose metabolic patte.ns were

d¢etermined later nHn.

The c¢>oked £53'3 actually consumed by th§ subjsaots
were waighed in >rder t> deterzine :the faadjﬁﬂiriant intake
of the incividuals. This meth>d was solectsd decause
welzhment is the most agzurate :nd precise dne than any other
mothods like tue recall, fs3d list, questionnatre and
interview methods and is indeyendent >0 aemary (Chalmars,
1882,, FA), 1953). At ever)y meal {or three consecutivu
days before the subjects cime td> the table ei:h item of
the oroked f33ds were weighed tn a neurgst grazm s,n a Ghaus
sgales placed in a separ:te set of dishes. [he subjects
were requested to> eat adlibi.um osut of the weighed dut foods
placed on the table. The laeft over fdods in ‘he utensils
and tie plate wastes were weighed [or each £>04 item. The

walghts of the cioked £32¢ astually o>nsumed by the
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subjaots w:s thus caloulated froxz the dirre}cnces in the
weights of the foxis in the table befrre znd afier meals.
Thus the daily 2>nsumptisn of the cooked £o2ds by the
subjeots wer. recorde.. ‘he foid intuke .eterainations

as per uhe above procedure were repeated after a period of
three aonths to find sut whether theroware any shanges
during the ejxurse >f ths experiment on the ocaloric :nd

protein intakes by the subjects,

In order to comyare the raw fo0od eyuivalents >f the

cdoked fa>ds the yuuntitlss of the raw ingredients that

wore used for 100 g« of the cirokec f23is were deterained
by weighamen: and oalzulatec. Froa the data, using the fodou
consumption tables of ykroyd @& ale, (1943) the caloric :wnd

praotein cdo>asumaption >f the .ubjects were coamputed.

Abalyils 2f the £23 ssaule o€ calacdes .nd hraieln

Jn: (enth Of esch 2f the items of the cdokaed foads
actually aonsumed by the subjeots were¢ wel hed .nd collectec
as a representative saxple I>r anslysis in & jJar. This
sam; le was houdgenisedc in 1 H.Hydrochlorle acid :nd amade
upto> 230 ml. and stored 1in a refrigerator. The same night
ar the next day morning triplicate samples >f 3 al. of
the homasgenised [336 were taken for protein estimation by
the dacro kjeldahl method (4.0.A¢Cel?30). liundred ml, of
the homagsnised f5od was drisd t> gonsiant weight at 30¢ far
24 hours and ocne gram of this s<mple was used for caloric
estimation in a Boadb caiorimeter (wWilson ¢t al., 1930)
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lleqt £ urine ang feqal s.mples 30< the amalvala
?m.mm |

The 24 hours voldings >f urine and faces were
caollected (3 a.m. td> 3 a.a.,) for thre. consecutl ve days per
subjoct. Ten ml of toluene. was added as a preservative in
the urine sasple anc stored in a refrigerator. ditrogen anc
oreatinine estimatisns were done either on the same evening
or the next day morning within 10 hours after the c>llectlion
time, Triplicat:s of five mal. >f the urine s:s3ples :nd twd
grams of the fuorl s.mples were used (Ir nitrigen estima-
tion kA.O.&.C-, 1930). The «xperiment was done on the
24 hours urine and fecal samples for three consecutive days

for each subject.

Five grazs of .he fuces were weighed und dried t>
cmstant welight at 80° vy and powdered and about scne graa
of the driec feces was used for determining its ¢cloric

gantent in a brab calorimeter. (Wilson @t 8l.,1930).

One ml of the 24 hour urine sample was used for
ereatinine estimatisn by the Jafee methird (Kleiner and
Dotti, 193%;. Creatinine estimation was done invarisbly

within tw> hours after the cosllections.

Asiassasnt of vasal enaziy reculremanta

The basal zetab>rlic rate >f the subjects were deter-
mined using tie .enedict Roth apparatus (W#ilson @t al., 1930).
The subjects were reyuested to keep a time resord of all their



daily activitias {or seven cinsezutive days by the factorial
mothod using ths Tables given by Banerjee (1933).

Hegording of helghte and yelghts

Ths heights :nd welghts of the subjects were recorded
at every rortnightj:rporicd of ei ht months in order oo
assess growth if it had occure:, during this periad. Flue-
tuations in bi'y weizht was, used as 4n indea of zaloris
balance. Heights and weights >f the subjaects were taken

as £31lows.

The subjesta were asked t> stund erect, barefost with
heals and ssa,ulae in contact with walle The head was 8o
h+1ld that the line of sight was horizontal. By kesping a
scale in saontact with the scalp hel;hts wers recorded t>

the nearest centimeter.

The subjeats stord barefsoted on the platefora of a
weighing machine., The welght was recorded correct t> Ol kg.
No gorrectisns were m.de [>r the weizhts > ths clathing

worn by thex.



sLakisticel anelysis

The difference between twd indices were testec by

using 't' test:

Se * -

x, x

Among the rasultant ‘t! values with N - 1 degrees of free-
dom, using the 't' tables only those with a probability >f
0.05 to 0,01 >r less were considered tdo> be ailgnifisant,

The regressisn equatinsng were caloulated hetwesen the
nitrogen retention and nitrogen intake. #hen both were
expressed on the basis of body weight, surfage area, und
basal calories. In eazh case the correlatisn coefficient
was also culoulated. The detalls of thuse caloulations
are given in J\ppendix Xl1I.

B2q



IV u«E85CLTS AND LI3SSUSS1J8

The present study wus undert:ken o ass«ss he
setaualic patterns with reference to calories and pratein
of six post adolescent st.dents «~hd> wers residing in a
hostel. N> atte.pt was :ade t> change the histel cilet.
The dietary intake >f calories and protein wers assessed
by caloulation fromx weigit of the eddked foois actually
goXnsuzed by the subjects and by direoct analysis »>f Lhe
samples, It wos als> almad %O compare the accurazy of
gomputing these intakes with tiwe ald 2f .he £32d comjosi-
tion tablas of Aykroyd g% al.-(1936)by comparing wit:i tie
analysed values. Heights and weights >f these pIst adole-
scant subjects were recordec d>n every fortnignt for sver
& period >f eight months, in osrder tO assess their growth
if sny had dcoured cduring tie above period. Jn the aiher
hand fluctuations in bo¢y weights alone would be used as
an index >f the galaric b.lanze. To find ocut anyfluctus=-
tirns in the ouloric and pratein int.ze of the subjoots
the weighment of >34 intase an¢ amalysis wers repeated for

the six subjects after a three month period,

laily fecal 1la3s of calories, urinury and fecal nite
rogen losses, creatinine excoretisn, and basal metsbolie
rate of these subjects were determined for three odnsecutive
days. A time recnrd of all the daily activitias of these
students for seven consecutive days were muintain.d sept t>
caloulate the caloric exponditure of the subjests by che
faotorial aethod. The number of subjects £5r whom the above



data wers cdllecied are prasented in Jlable Il.

Tadla 1
PARTIC LsR3 ABIMT 'HE JRIPLICATs Asa8Lnudsils JF
THE P L ALILANCONT wINLE STULANTS NL
ThalR RUMZEAWD
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Nuaber
S.89 Measuraments af
subjacts
1. PFortnizhtly height and weight reanrds 30
for eight months oo
2. calari: an¢ protein intake (by weighment 30
3f coorkad 204 =nc ¢:lculatdion and by
an:lysis) oo
3. Fecal calories .o 8
4. Urinary nitrozen oo 8
5. Fecal nitrogen .o 38
8. Urinary cres .inine for 24 hours .e 3
7. Basal metabolic rate 0o 8
8. Tine recoyrd of the dally aciivities 8

YD S Yy @ D S gp TP Ve wo A G YU G YD T ED N S OGP US G SAS A TS R G WU A T W G YR D B W g S S D T g an 9w S Ob v

Hedzhta _.nd welghts

Ths age, heights .ac weights of .he subjects -re
reported in Table II along with the age >f menarichf
The incividuai vz:lues are given in Appendix IIl.
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The subjects were 17 to i ye-rs of age und hence
belonzed t> the post adolescent age group as per .he
definition of w:ng et al. (19338) and Johnston (19353).

The heights >f the 30 subjeots which were ress>rded
every fortnight showed absolutely n> changes except in twd
cases where the subjeots hud inoreased by 0.5 cus. Hence
.he me.ns 5f the initial heighis alone are rejorted in
Table lii. The rdolescent grawth s, urt sceurs bvefore and
aruné wenarche which was around u.n avera. e of 14 yeurs
for our subjucts (Table II) since it was three or [faur
ye:rs since their menarohe they might have alreacy stop;ed
growing in terms O>f increases in heighta. The periodical
height records which dié not show any increase aorrelated -

with. the above raesd>ning.

The mean haights and welights of our subjeats were
153.8 & 0,33 cms. 2nd 41.4 ¢ 0.19 kg larke (19838)
reported sean heights and Jeights on 183 medical aollege
students in Ludhizni snd Vellore to be 155.7 cms, and 49.0 kg.
Bhalek:r 2nd Fhadnis (1938) repor.ed the xean heigzhts nd
wveights of 18 year 51ld women %ollc;o students t> be 152.4 om
and 43.8 kg which is very close t> the mesn heights of
our subjects. Very faw studies bhac buen reported in indie
f£or heights and waights of the pist adslesasnt age group.
Banerjse (1931., 19i2) reported the heights and weights
of 19 to 20 year 5ld girls of Rajasthan t> be 153,3 om.
and 43,0 kg Table Ill give the mean heights and weights

af the post adslescent students >f the present study 9ompared
with other publishud reports in India.
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TaBLE III
WOMEN
MoAN 434, HEIGHT 4ND #81QLT OF INLIAM.STULKNS

AS FAR REFIRTO IN THE LITERATURE ONF RuD
WITH THE PizooNT 8rUbLX

O O DL B D L e P L L L A R T LY 2 DY T X P TP R T T o L T T PN PR T ey ¥

Buaber Place of . .
of Aeferance measure- (‘g:) dt:g?t *%gh)c
students ment. y kg
30 t{his Report voimbatore 18.8 152.8 4l.4
183 Clarke (19338) Ludhiana 208 1585.7 49.0
and
Vallore
27 datoskar gt al Boabay 20.00 187.3 47.3
(1951)
18 Banerjee (1981, Hajas.han 19.9 156.8 43,0
1933)
) Banarjee and 3en <JCaloutta 20.2 156.2 49.5
(1988)

CPEDAE A0 5w s e WD G D G e W A R A R SPGB A S S @n G BT WD D T G e D ARy W D G W D DN ey

Compared with these data (Table III) our subjecis saemed
t> be ejually tall but weighed lass.

The discussin elsewhere o5n the marginal caloric
intake aznd expenditure >f the sﬁbjocts also correlated with
the abovs finding of sur study. The body weights of the
subjects were redorded every fortnight and their means did
not differ signiflicantly,

A oxxaparison st the beginning and at the end »>f the
study dic not show any significant change in :he bady
weights of the subjests. Such a maintenance >f body weights
wvith insignificant fluoctuatiosns bythe post adolascent zirls

whose heights were o>nst nt may be considered as a reflectisn
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of the c2lorie bilan:e betwecn intaue and expenditure. NO
attespt was madie to explore ‘heir body comprsition. The
fagt that all af them were in hlsh positive nltrogen bal.noe
wiileo welight oh nges did ast sasur incicated that they may
bs aocumul ting lean Dody aess &t _hs expense >f adipose
tissue, Hence different masthids shoulﬁ be use: to evaluace
ealoris reyuirements vhen s:irked shunges in body srmpydsition
wers cbserved (Hutso>n, gt al., 1963).

£320_inkake

As esould bs seen from Table IV the oalcuiatoé‘aoan
eonsumption af £o04 groups by thirty of the post adoleseent
subjests (Appendix IV) were below the recom ended allowanzes
for bazlansed diet of ICAR (Aykroyé gL ale, 1938).



Tadls LIV

Naall CONSUMFTION OF FOUD GAOUPS BY THu POSIT 4Dk SuNI
AUMLN STULGHTS CMF AL WLZH 86 RecOMMENL U
AlLLOWAN .85 (AYKRISD gt ake, 1936)
FOR A BAL'MsD DIST
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Hean of uotual Hean Rac anuended

8. Ho. Food stufis intake for 30 fo» Allowanee
students 3 (I 4R,1943) -
students
&» g 8o
1. cereals 338 ’ 323 400
2. Pulses 53 3 85
3. Lealy wvegetadles ® 10 114
4. fo0ts und lubers 42 47 35
8. Jther vegetables 38 3 85
e Pralcs 87 ' 73 a8
7 Kilk and milk a7 - 28R 284
products.
8, Bugar 24 24 57
9. 011 i8 223 57

D O SEDUD T D % G AR AN G 4SS G A B B G -G W PR TP Sy 4 PGP 2 4% D I ED TP D B S T I G v WS B e W G WD o g S 90 an TN



The mean (usntity 3f esre-ls consumed dy Lhe subjectis
wes 338 ;. whioh was less than the resouasnded allowunces >f
490 g. This was reflected in the low.r ealoris snd pratelin
intakes of the subjests (Table V) and 13 dissussed elsewhsre.
Ths cersals azinly consumed were rige =ad vhest. Razi was

gonsumed dnee a weuk as ragi malt or putuu.

TaBLE V

MN SUF: LY F CALD {45 AN PROVELB FriM "HE FIOD QRANKS
CIESUNED BX (Ha FIST ADOLiS ENT WOMLM

STU AN G

o men .- . - P " =
s ST DGy DoGulories el
Careals 3348 1156 32.8
Fulses a3 87 1l.8
L;uty vegetables ] 3 Oed
Roots and Tubers 42 N Oeb
Other vegetalles 39 @ 14191
Fruits 87 190 0.9
#11k and wilk products 287 131 8.3
sugap 24 98 -
MUl i3 182 -

Tatal 1934 83.2

B ARGy i ge W G G Gy G A e Gr . W A TGP TR G G U SRR AR D ES + 5 GR G A W 4B W - WGP WP WSUD BT W G YR WD
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Fifty three g. >fp pulses were dnsumed ajainst a
recsnsended allowansce > 385 go The daily consumption of
pulses by the students werv smaller than what has been rejorted
£ar nost other :reas in India as Dund in the iLietary Atlas
of India (ICHA, 19384). amdag the ;ulses o’nsused, 353 per cent
was red gram anc 38 and 12 per cents were bengal grim u«ad green
Zr . The protein c ntent of Lhe €iet w:s mainly canstituted
by the cereais and .ulses. Cinsideratle quantity af- protein
was contridute: from ailk, wvhich met the resiaiended alldowe
ances 5f the balanced diet af IJNA (19381). It way be pertiw
nont here t3 point sut that the milk intane d:ta was recordud
for the actual in.ividual sonsumytisa per diy taking eare ¢
detest the Juantity »f water adced in ihe fora >f wdffee,
te: etes The higher guantitiass of aily ¢nsumption reparted
here wus unusual.fo>r a hostel diet in Incla, JHageswara :ad
(1983) surveysd 332 diet schedules in :he 194 educ:tional
Ansti.utione in South Indis znd frund 70 per seat of the
total number of dicts ¢id nit provide aoven 285 g. >f milk.

Yellow and Jreen vegetables were oaten in small
quantities. But carrdts and to:atoes were used in saluds.
Loafy wvegetables, rizts and znbcru‘waro alsd cansuneqhn very
small quantities. The eonsumption of frults was aezrly
fulfilling the recomsended allowanaos, whi:xh ag. ia was unusual
£or a hostel dlet. Hagesw:ra Rad (1933) re;orted thit aore
than half the numier >f hostel dist schedules did n>t
edtain fruits. The fults malnly e>asumed by the subjects
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were bunanas and anly 48 per ceat were df the ocitrus variety.

Henoe recomaendad allowanges 2of vitamin A anc O thraugh

fruits may not be fullymet in the hostel diet oconsumec by
the sabjecis.



Tabls VI

CALCULATEL i ANALYSRL CALOALS oBL PaAJTSIN INTAKuS
F THE POST ALOLAICENT STUDEETS STULLAD

W G 4 WO P WP e P e 0 D gy B 4B AP gy WD AR g A G AP OO W W W D AR G W T WG B D e - G WG P AP 0 G o W D T e 4D WS

K.Calories Protein 3.

8 . '). € O A EP WG €5 o R WP B TP RG2S A G G R P S e W T G D W A R U A s S T DA A TR SR s W W

caleculated Analysed <Calsmlated Analysed

.
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l. 2484 gl84 5.3 32.68
2. 2182 2070 380 53.7
3. 1583 1415 30.7 38.7
4. 18720 187 43.8 48.9
8. 1751 1373 51.8 30.9
. i341 1883 48,4 8C.8
?. 1837 1377 48.9 30,8
8. 1809 15488 43.8 42.7
P 2216 2048 4.4 55.3
10. 1904 1800 44.9 47.9
ade 1750 1562 $5l.23 4443
13. 1908 1837 50.7 5.9
14. 1352 1753 44.0 44.5
135, 1899 1788 49.1 4.7
18, 1738 1707 47.7 435.1
17 1937 1743 52.3 80.1
i8. 1359 1733 52.1 53.8
19, 1638 1841 435.0 4440
20. 287 1975 49.1 49.8
21. 1301 1757 4.3 47.8
22, 1327 177 45.3 43.6
33. 179 163¢% 44.0 44.3
@b, 1733 1708 48.0 47.5
28, 1381 1848 43.4 43 .3
23. 1735 1744 4445 43.2
27 178 1843 44.4 41.7
28. 1833 2000 43.2 43.8
29, 173 1734 83.9 57.3
30. 1939 1811 43.2 44.9
TG GG 1 AR 20 WD AR YD OB UD 4> TR P G0 TS ED WD WD AD GO U G S A D G G D D BN WA D SN W W e L 2 L 2 A X 2 L L o . J
Mean 1872, L7887 48,3 47.8¢
23 31 0. 79 1.23
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calarig datake

The mean ¢alcul-ted and annlysed values of the calorle
intake by the subjesis are pressented in Table Xl. The amean
analysed wvalue 2f galoric intake by the post adolasosnt
subjests was 1787¢ 31 K.,oulories (lable vi). These valuus
are sazller than :he 2100 K.valdries wvhich is the reodassnded
allowsne. 3f the IMR (Aykroyd gt al., 1964) for the 18 o 13
yoar 3¢ girls., Cereals supylied the bulk of the calories.

The oxlori: ailow.unoss £or Indian giris of the age
srnp 18 to 21 yexrs was lowered ia 1937 revision, since the
sotivicies of the adolescent giris in Indin are auch lower
than their aale adunterp:rts.. The physie:l .ed vities of
sur present sudjeots wers still lower as ahown by the activity
"records >f the students £3r seven o Bsecutive days (Appendix V1).
. Bone af the six students particijpa.ed in strenius Jawes durirg
vhe perind > study. The pattern > thw galoric expenditure
3f the subjects exloul: ted by the f.otorial methid gave a
total expenditure Of 1947 K.Calories per day (Tabho>§} Jo

Banerjee (1982) reportec that the energy sxpendit.re
of calloga students in Jaleoutta was dnly 1503 K,ealories jer
daye Bonerjes % dles (1943) reported ihe energy cansumption
of jo8t addlescent women students of RxJusthan as 1438

Kegilories.

The western standaras gave an average £ 2000 t5 2409
Kegslaries per day :or 13 to 18 year 21d past adnlesaent
31'1‘ (!oun‘ :nd Fitcher, 1930., Bp.right ab ke 195‘.,
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Holt and Fays, 1921). Thus the:e seeas to be a wide variae
tis>n in the @alorie intake 3L pist :zdslesgent girls in
western countries and Indla. The fapliocatisns of such a
marginal intake > the nutritional atatus >f the asllege
students needs to be studled oritisally.

Adsleseoent csge graup (18 to 19 years) has bsen oonsie
¢ured us a sep:rate age group in the as:ignment >f vnergy
allowsno:se Thu exloria requir-ment of alolessents ure
2400 f£ar girls (FAD, 1987). As in the case 3>f adult jopulae
vian, tables of ucjustments for body wei-ght had been deve~
loped by P40 (1988) for caloulating the daily oslorie
reguiremente, Thus for a bady welght of 40 kg. the calorie
requiremsnts of girls (13 t2 20 years) is 1308 culories which
seems t> be nearer to the calaric intaxe > :he subjects in

the present study.

The o«lorie intake 5L the s udents in the present
study oxpressed as ;er unit body welight vas 43 k.o kg, of
body weisht FAD (1039) reoomaenced an allowance of 48.7 cal/kg.
thus showing that the oaloric intakes >f the asubjlects in the
rresent study were lower mm'that of Fid (1938), evun when
exyressed in terms of unit bady wvelght.
LELatedn _intake

-

The provelin :ntake 3{ ihe pIst addsleseent studen’s
was 48,9 ¢ 3.08 go (Table IV) or 1.3 Kg/kg dody wesgnt,

which was devided sainly frou cereals, sillk .nd pulses.
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Thus the ssind soid pattern wiml: have been met ihe rejuire-
ment of the subjects sime the proteins were from a wide

variety on saurees (Fatwardb.n, 1940).

The protain int-ke recixusendied fHr this nko group by
the ICHR is (2.0 g/kg bocy weight) 833 grams for a 3irl of
body welght 41.5 kg. Thus ihe subjects w:re meeting only
arsund 51 per sent »f the recdamended allowances 3L the ICHA,

But tha Fa0 (19857) ®safe praticzl allowances” fir the
708t adslesgent girls of 13 %o 19 years ol¢ 1s 41 g. for a
dietary protein scorre of 81 anc 52 g. for a protein score >f
8%, Thus the protein intake by the susjeats 5i the present
study seemec &ﬂ‘ﬂﬁit his requiresents as ;er "sufe pruotiocal
allowsnces® aof FAd (1937,

The aezn daily protein :niske »btiined from the dietary
surveys suarriaet sut in India were 43 Ge far the post adoles~
cent woaen (IOMR, 19834), 3oulur (1946) reported tie ;rotein
intsxe >f 108 éall;xo women B Uanited dtates and foun¢ that
they consumed 94 g. of yrotein per day. On the sther hand
Bunerjee @b ale, (1943) reported the d:ily crasuaption of
protein >f 4 adslessent yrung crllege woken in Aajasthan %o
be 43 g. Thus the prateln intake »f the aubject of this
study waxs similar (o the wilues rej.orted in lndia but mush

lower th:n thass of Jestern re;orts.
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Individeal and perdadieal viriexlonn An_calociss and nravelin

Table VII gives the ealoric and proteln intake of
the six siucents at the beginniag »>f the stud, and after a
periasd >f three months. The individual data we given in
Appendices IV and V. Tkis data wa. odllected in order to
find sut whather chere are any perisdieal variations in
ezloric and pratein intcio by the sudjects.
TABLE VI
MEBAN CALIRLS INTAKS OF JIK POIT AlQL&ICENT STUDLITS AT
THE BadIRKING JF THg 3TUDY AND AFTER A PHRII OF
THEL HONTHY

CRRD P A S S W B WP R T AR s VD D N O G I G A S M AP R W v USSR $ 7 ok G P O S SO SR A N i e SRS D U W

At the Leginning After thres aonths
1 Il 11X Hean i i1 111 Hean

day dsy day day &Qay duy
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Kegsalories 1963 1908 1928 1932 » 1737 1354 L4900 1750:

97.7 270.4
P?Dﬁ.m 49,9 5.4 47.8 45.3 ¢ 43.1 47,7 43.4 ‘40‘5
'g? 2.40 i.3
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Caloulated deily caloric intake ranged from & value as
1ow as 1423 t> 2580 K.calorien and protelin intakes ranged
from iﬁ.lg.to 50.4g.$hero by showing that there were wide
individual v .riatioas. The me.n daily culoric intikes had
particularly high standard errdrs, while the protein intakes
had a cmparatively saaller stanvard error. 82 statistical

analysis on daily variations >f intakes >f osliries or ;ritelas



could be done for individuul subjests since duta on f>od

intake was ¢:llected 7cnly faor tnres consecutive days.

In ardec t2 sheek whethner theve wers any eriodleal
fluctuatisne in ealoric und protein intuke by the graups O
post adolesoent girls, the dietary intake was studcled at
the beginning and repeated for the same six girls after a
perioc of thrse months. The mean values for calsries and
proteins were 1238 » 98 and 1757 & 270 Kilocalories and
49.3 £ 2.4 3 nd 944.4 ;,l.azgrotpcctxv.ly. The 't' values
between theass twd sets Of means wer: ast sigairieaat,
because of he wide individusl wvariations leauing to large

standard errasrs £or the aeans.

Thus eventhough the calaric and jprotein intakes were
not signilficintly different during the Sw> jeridds, the amean
vialues of caloric smd protein intakes had & deereasing
trend after a periad of 3 sonths.

=sheulaned and anulried weluad v the alarig snd keatein
aantent _2f the La0ds consumed by ihe sbiect.

The eooksd foods aatually consimed by the subjestis
wore weighed in order t» deterzine tie cularic intake of ithe
individuals., B, weighments the quantities >f Lhe raw
ingrecdiants that went into 100 g of croked fa)ds were
esloulaied. From this dats using the £23¢ samjpasiti.n
Tables of Aykroyd et agl.- (1963) the ozlorie and protein

int:ke were caloulated and the mean values are repo>ried in
Tabfe ViU
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Cooked £32¢ samyles were alsd analysed in a bomd
gslarimeter far calories. Hitrigen content was detarsined
by maord Kniéahl metiinde The individual daiq are given in
Appendix VI and VII.

The mean of the computed vilues £ daily ealorie
intake was 1872 ¢ 33 K.oulories and the anzlysed mean value
was 1787 ¢ 31, Thus the computed walues 3f the calarie
intake hud a positive significunt errar of nearly 85 K,

ealories.

It appears that 4f the weight of cooked foosds astuslly
e>nsumed b, the lndividuals were determined caldulated a.lorio
valuds are very aeat Lo that af analysed values sbiained by
using & bamb salorimeter.

The wseans >f the caloulated and anslysed pratein intake
values were 43.3 £ 0. ? an 47.8 & 1.:8 g. vhioh were ast
significantly differeat fr.m each sther. althaugh aceurasy
in =etabd>llic balunce studles d«n be achieved anly by laboe
ratary analysis >f Lhe alet, published. tables (Aykroyd
at &l.y 1938) of{er & ¢lose wstimate »>f dietary prateins
shd ealoric values tha‘n report.4 before as yer the resaults

of our study.

Lroteln gealonies 20 _the sl aost adalasgent wimen studen.a

The r.tlo of olories ty pratein is e of the assl
important prodloms, If the sxloric nesds are adt met by the 4
dists, the effloisnay of protein utilisation is reduced.



Hence the protein intake is ex;ressed as jerodéntage of
silorie intuke in tlhis seciimm. The :alories and protein
values presented her: are the mesns 5 the triplicate analysis
of i erdked 374 sample astually o nsused by the subjeats.
The mean 4xily intake of calorics, protein and jersentage

of protein alories of -he six post adrlescent wimen are
presented in Table W x.

Tadd W .

HéAl DAILE AN -LESED VALUSS #UR C LOKIGd, PROTELE AND
PRACRHIAGE IF PAOTRIN CALORISS OF 'HE PoST
ALOLSJCANT WIMEH STULANTS

- S S S - - e reSn e ne . ---—
8.5%2. i:talin of 1:::&1: of ?.;:::::‘: o
Ksaslories pr:fom oalories

) B8 13%0 53.0 ig.}

2. 1754 52.5 11.9

3. 1734 36.8 8.3

4. i 43.0 9.8

8. 1489 49.8 i3.3

8. 1337 44,0 1l.4

Maun 1RO ¢ 0.9 43.9£3.05 1.1 & 0.83

AU G N gy P A D A S ED i W A D A W TR WO AR P s BB G e SR AR G A P ADED U 48 SIS W (Rl WO N O OB g A0 D

The sean percentage >f protein aslories >f the post
adolesgent wisen students 32 the present study was

liel & 0,86,



TABLE W x.

CoMi RIS M oF THa MAN IBI.Kd IF vALORLsD NI THs
PEROARTAQE OF PRITEIN CALORIES HF THd PUT
ADQLai wENT WUNER 3IULLHLS

APV A WP 0 D W - D e T N PPy W A S g T G D A YR WY D S WS G S B i O cs TR G D A o W . o 4w SO

igs 18 t> 13 yaars

Ll O T T g YR L R R Y S T TR T T

Reference Total Distary Fercentage
int.ke af protein
K.cilories salories
Hational fiesearah Couneil 2400 12.8
(1964)
indisg Counsil »f sodical 2100 Be8
Corrr pirted total
Research (1938) s oo Lol
vanada (1954) 2385 8.8
Young and pPitcher (ldahd) 1978 13.0
(1930)
Fa0 (19839) 1910 11.90
appright, 3idwell and 2563 11.7
Jwanson (1954)
Hilt ana Fales (1921) 3057 1443
As per the present siudy 1300 ¢ 39,9 led £ 0.8

2 .
Table Vill gives ihe adzparis a of the perdentsge
of protein salories supplied in the present situdy with
other available reportse.

Johnat;;?:;;ortwd that when nomal ads>lscents wero
fed 15 per cent of their salories as protein ernsistently
positive nitrogen balanocs were 3btainad. The United states
Recommended allowances provide about 10 per cent for boys
and girls of 13 to 19 years of sge. Johnston (198l) found
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that adolescents fed 20 per aent of thelir calories as yrotein
usually complained of nsused, abdominal discoafort snd soae~
times vopiting and excreted exoessive amdunts aof nitragen in
the urine. The British dMedloal assdeciation Comaittes 2n
Matrition (1950) recommended for all adolescents that 14 per
cent of the oalories be taken inf the fors of pratein.
Widdowson's reyort (1957) oite: by Beaton and Noileary (1938)
o0 the eating habdits »f some 400 British adolesoant ahildren
in 1935-19390 shaowed that they usually ate between li.5 and
1isO per cent of thelir calories ss pratein e.eept for tie
girls from 18 to 19 years whise sverage was 12.5% per cent.
thus nhafzgf:&far the protein calories 5f L:.1 per reant
seems tOo be similar t2 the obserwvatlion of Fiddowiom (1839)
where as thnfiﬁf%ora standards report a ratis of 13 per
csnt. The ICHMR (Aykroyd ef ale, 1965) did not recozsend

any vzlue fopr this iaportant protein salorie ratio.

The aean daily fecal loss of oalories are presented
in the Table K X' .



TABLE R < .

THS DalLlX F4CAL LJda IF CalldBlses BY THé 31X roul
ALOL S BN T dOMaN 37UDENTS

O Sy W0, G SR D Gty B AP D SP GX SR SR B 0P S SO G U S 4D G @) A TRAD WD I W o G PP . SR

B.8o, ?ht 1; : Jegal Facal 12ss as
intake loas of peraentage of
calories calories intake

1, 1880 248 1340

a. 1754 138 7.8

3. 1734 178 10.1

4. 17T 150 8.3

S. 1438 201 Pel

8. 1537 110 7.4

¥ean ~1890 & 80,9 15%.1 ¢ 20.4 9.3 » l.18

. R R

The faeal lus~ af eclorles varirs from 13.0 %9
7.4 per cent 3i the oaloric Aintake. TYhe d:ily diet
sontained a arude fidre sontinent >f 5 g. Studles curried
aut by M:oanceand Walshan (1748) revealed that caloric
losses ranged from 9.8 t> 15 per dsent of intake derived
from whole me:sl bread or eat aesl, Ramanamurihy and Bealavady
(1938) reported a recal loss of 3.9 t> 9.2 per oent >f
the intake in Indianadult sales. 4o attempt was m-de in the
present study to aorrelate the dletary fat {ntake and f{ecal
£ad loases. The sudjects of ibn present study d¢id nat suifer
from any grass defect in abdsarptisn that sight have interes-
ted wit! the results, It wruld ajpear from >ur results aa

allowznoe of 3 to 10 per aent had to be made in praposing
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1 —amf

the calorie rejyuirement of population groups for loss

seouring in feoces.

W.km

- Nitragen bilance as well as values for creatinine
exoretion for the s x post addlescent wiaen students of age
17 t5 §5 years sre givea in Tudble XlI'. All the subjects vere
in positive belange with an intake ranging from 3.21 g to
8‘.38 g+ of nitragen. They wera agocumulating neirly 1.08 9-
t3 3.%8 ¢ of anicrogen daily in their bady with a wnean value
of 8.38 & 078, '
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wang et al.; (1933) determined nitrogen baiinge on
eight norwmal girls snd found that they retained l.4 ¢. of
nitrogen por day during the joat menarcheal peridd, when
cn«xé intakes 3£ protein conatituted 15 per sent of the
total galavies. Phansalkar and Patwa dhan (1930) reported
that at & uinioum protein intake of 40 t> 48 g from .uixed
vegetabhd source resulted in alirogen fmnubum 3 an
Indian male. They 3dserved than an intake of 3,3 tO 4.8 ¢
from cereals and pulses per syuire metre bady surface or
8 go per kg. dody weight wis suf.icient t> maimtuin Aitrogen
equiliibrius, The results of Pasricha e% al.: (193%)
showved that for adult Indian women 0.3 g. per kge of tlw
body weight resulted in nitrogen equlillibrium. Their
subjeets were in positive balan:e for about 4 g of duily
aitrogen intake.

considering the above figures reportec in the lite~
ruture it 1is adt surprising that tThe adolescwat siudents
were in a teong positive altragen taianee it a dally iatake
of 7.3 & D041 g of nitrigen.

£22a) adkracen .

Feaal aitrogan exceted dn an averaid with diferent
levels f protein intake by the subjests was within & narrow
range 2f 1.09 to 1.83 g« (or Gay. Apparently there was ad
sorreleatisn between fecal nitrogen walues found by

Plansalkar ané Patwspdhan (1953) £ar sale Indian adults on
surginal protein intakes. The iecal .xore4tisn of the subject
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of the present study scems tO be similar to those rejyorted
by Pasricha gf al., (1933) for adult Indian wraen who were
i1l nourished with low protein intakes. Heports from other
countries (Bricker g al., 1949., and Huggeted qt al., 1943)
asntisned still lower figures for feeal nitr-ogen M similap
intake on diets cantaining malnly vegetable protein. It

5 likely that.

Grealalne sxoretion

The daily crestinine exaretion is presented in
Table XiI. croagiina exorstion was fairly constant Lor he
different subjects of this study an dilferent levels of
protein intake. The artaéﬁxnn excetion for 234 hours ranged
from 0.71&?;9 1,043 mg. The srcatinine coefflclent varied
from 19,9 t9 24.4. Aczording t> hunter (1928) the oreatinines
edefficlents were from 20 to 23 for walea and 14 to 22 for
females. Hidges and Lewis (1933) considered tha differences
in aussclar developasnt was the reason for differences in
creatifinine cdefficients between males and females. They
reported that ajderately esrpulent pers: ns eliminate dally
20 mg. of orestinine per kg. 9f brdy weli;ht, wihils lean
nes yleld 33 mi. per kg. Pasricha g% ile.: (1983) reported
ersatinine coeffisient of 13 t> 20 adult Indian Wamun subjeats,
vhereas the mean oreatinine cosiflislent of the six post
adslescent girls vas 21.8 & 2.12.



Basal metabalie rate

The basal metabsrslioc rats of the .ubjesisvere ceter-
aine¢ for three days each and the values are yresented in
the Table Xill.Bréy surface area was salrulated usingdre

l&Cble, RBoveriee Cla62) .
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The mean Bt Value for the subjects who are in the past
adolesoont age group were 34.3 £ 0.84 K.cal/hr/m?, In the
department >f Physiolagy Presidemey College, basal metabalie
riie was cetermined for 17 students of age 18 §> 30. The
basal astabolic rate was 32.25 ¢ 0.81 whioch is similar to
‘he mean values »f the present study. The deviution {ris e
dayo foumdatian standard is 12.2 per sent. banerjee (1982)
was of the opini n :hat BAMR of sndians is lower than western
standards when the body surface area 1is used as a unlt for
its ex;ression. This lower basal metabolie rate >f ihe
Indians is however only apparent and not real. Dasal
astabalic rate >f he indians should be the suae as that
of the pedi:le 3f -he west) if the cell sas , cell solid
or lea body is taken as thw biometrie d4nit of expression
af B4R (Fa:zwardhan, 1930). Angatteapt was als)> made €2
saloulate :the ener;y expandivcre > he jresent subjects

by noting down the astivities for seven conswsutive days.



Saloulited anargy teuidremadnti 2f _the nost adaiaacent~
wasen . aolisgs students studiad.

Table AIV gives ihe tat"l energy exyenciture 3 tle
six subjeots eslculated by the faotorical method (Patwardan,
1930), The energy e:penditure for the activitles wera
computed using the Tadles Lor average energy oost >f different
astivities of college students glven vy Danerjee, (1280).

The mean time spent £or each aotivity by each subject per
day are given in Appendix VIII.



TABLE &1V

TOVAL CALOAIFIC wwbaRLUTURE 7al DAY JF THse 314 FOuT
ALQLES CENT wOid STULZNIS

o SNDURS YRR A G TR YA GG v G SPEN 4% U @ S W T O oy - Y Y L L DL LR e L
Subjoats
Activities P TR P D e P L O L L L PR L R L
b ¥ 2 3 4 5. 8

G B P A DR G VIR N B G P BV OB G B PP an T 4 N O T W I O I I I ol A AR N W G W R A W WD D O W Y R A o S

Basal enlories 8540 763 823 314 847 814
Wing rest 6 a8 a7 41 8 33
3itting rest 2585 211 214 224 RO? 233
dtanain, rest 30 48 33 a3 57 38
8itting study 333 303 372 318 327 316

3itiing house~ 289 238 2685 199 238 197
hald work

8tanding labo- 85 87 - 8? 80
ratory vwark.

Walking 102 102 198 117 .17 k£

ssgending 55 38 48 sl 35 o1
stadrs

Dascending 35 4) 43 31 48 80
stairs

G e @D S - A B T NS Y A G A A --*w«’. - - .. “ g AP W ap W up DU e

otal ealaric 2060 1930 1943 19804 2087 1949 Mean 1987
expenditure
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Table XVI gives the ne.n ekiloric consumptisn of
the six subjeots. A comparison with the caloric iantake
( Table ) showed that the £33 the st.dents consums did
aot satisfy the reyuircsents or ecalories. But the initial
ané final weights of the students did not change greatly
(Table *t' tast). The reason far these differenases are nxt

kaowmn.
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These zight de cue td> .he inherent errors in the
assessaent >f energy rejuirsm nts by the use of the faito-
rial methosd. There wis a éifficultyy in deseribing aszu~
rately the type of activity perforsed and in measuking
the length of time syent in various asotivities, the un-
aviilability of energy data on varisus types 55 astivities
and the difficulty in a.sessing ascurately the inteasity
of an aotivity,

Thus sur data 2n the s.loulated caloric espenditure
of the past adalescunt college studants might not h:ve been
ascurats estimates 3f the aotual pattern.

Bialsus aiteogen raquirencnt Lax adtragen eaniiliveian

Minisua nitrogen intake for nitrogen bal.na: was
ealoulated from the aitrogen balanse data >f the subjeets.
22 @5 this the posled nitrdgen intake values were first
plotted against nitrigen balance, exprossing both values oa
the basie of body weight, surface area and basal calories.

The regres.iin squatins snd eorrelation er-zffidcents
abtained when the intake .nd balunce were expre:seé > :he
basis of bydy welight, surface area .nd basal calories are
given in Table XV,
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TaBLi &LV
REINEII LB IF BYUATIIRS A#L CORALLATION SOBFI/ICINNTS
unit Ragression line r

YO AP FDUD D AP B u Yo TN UG GBS g P G5 PE SRy A R W GBS W N A R TR T G A D e A OB B e G G GV W A IR G W o '~ W

A

ng./M/kg. D2y whight Y ® «24,01 +0.444x 0.5323
§oH/H% body surface ares 7 - 8,53 +1.809x  0.8850
E+8/1000 basal calories Y ®»  0.315+0.407x 0.5714

CPRRUD W g o OB 4B 4D EDun A W W g Po O G o WP OF g S D AP G G D WS WS g S GO AP MAGR @B W0 AR W I P gD GY TRED W W QUBP T 45 ¥ gD B

When nitrogen intake anc retention were expressed
on the basis 0 bady surface the odrrelation vas hi hest
(r = 0.9830), The plot >f nitroZen intase expressed >n the

surface area basis 1s givon ia Fi ure l.

From the rejression eqyudtisns in Tadble nitro,en
intake far nitrogen ejuilifibriua was ealoulated. This
galaulatin > ainlaum nitrigen requirement was on the
assunption that a straizht line miatisaship wauld hisld good
upto the ,oint >f nitragen equiliftrius nvhnﬁhaugh n>ae >f
the subjeats ware in negative equillibrium. It waas found
that 3.83¢. >f nitrogen per s uare wster body surface area
por day was neceusary for maintaining nitrogen ejuiliiovrium.
Sonsicering Jther eyuations minimua nitrogen intake pOH®
nitragen equiliivrium was found to be 2 mg. per basal ealorie
and 54.08 mg. per kg. bidy weizht,

nr figures 3.86 g K as wminiaua requirvsent in leras
3f bady surfasce afsa were higher than Lhat sf 3.38 or
2.7 g. l/-2 bady surfase arﬁdhw Phansalkar anc Fatwaprdhan
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(1958) and Pasricha g% al.. (1983) for adult indian zales

and fenales res,ectively.

The miniaum nitraogen intake far nitrogen eyuillibrium
obtalned in thi: study are lower than thise reported from
the United States. iHegsted et gl., (1943) found a value of
2.83 g. nitrogen per square meter per day for nitrogen
equillibrium in thelr subjects on all vegetarian claets

(Table XVI)
TABLE AVI
MINIAUM NITRISBN REJUIRASMEST A3 &3TIM.Tal BI lils
PRESENT SIULY IN COMPARISON #LTH olAlLAaR
VALUSy sk JATHEL IN THS wITslATURAS

EOERED v OB SR ap A s GRS o e GO D P W G T D AP s Ny T O D e U Y R R A S R D R WS G Y ML U AR s T ab A WS = e

. Adninoum Age Of the
Unit Reference requirenent subjects
estimated
value
g-i/n2 bady  This report 3.86  17v19 (women)
surface gogacacllkg_;, al.(1848) 2.33 2,73 acults (men)
hansalkar and .55 t
Patwardhan (1986) 3.3 Adults (Hen)
Pasricha et al. (19685) 2.7 Mults(women)
mg.N/kg.bdody This report 54,08 17-19( Women)
weight Fasricha qt al.(19535) 81.7 Adults(“omen)
mg.N/Basal This report 2.00 17=19( women)

calories
Brioker gt al. (1943) 2.80-4.80 College women

Pasrioha et al.(1955) 3.3l Adult women

DR o W P us e g > e D R G D WD VDD A W G Ny OB YD BN G o RNGD GF G W G T AR G N P G G D G gy W

r results are more claser to ihose >f Bricker and coworkers
(1943, 1943) who found values >f 3.3 mg. t> 4.3 mg. nitragen
per basal Calorie for young wdiamen on d¢ifferent t, .es >f diets.
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Minimua protein requirement in normal Indlan past adolescent
wiaen cixild be comjyuted froa the abive figure provided
allowange is made for swest and integuzental lisses of
nitrogen. cxaat figures £ir these are nst avallable for
Indians. In an average allowance of 0.77 & nitrogen per
sjuare meter as suggested by Bricker % al., (1951), for
such losses is used the praiein requirement would be 23.94 g.
Y8 SJuare meter per day. Lally sinisua rejuirement of the
protein >f the ty,e em;loyed in this study wild be 42.33 g.
rer day. These prateins howvever refer to -he tyre of
protein eamyloyed in this study (84 per cent frax vegetable
orlgin ané 13 per cent from milk. Such protein #ixtures

are fairly representative >f Indian dietiries.

Further it shiuld be eajhasized that the above figures
ware determined under the o’nditis>n in which the requirenents
£or >ther nutrients such as vitamins and zinerals were not
adequately met. sinimua pratein requiressnt in noraal
Indian post adolescent wimen ojuld be emputed Lrom .he

abive figure.

The essential amino acid com;, ysition of the diets
used in ihis study (Table xVII) providing a daily pratein
soantent of 47.8 g. w:s well above the minimum rejyuirement
for wiaen determined by Leverton gt Ader (1959).



TaBLé AVIL

CALCULATEL DAILY ~A4INQ ACLID IATAKE OF POST
ADJLISCANT WMol

T Galoulated daily ‘iinimam requiremsnt of
amind acid intake women
Amind> Acid af post adoles~- (Leverton et al,1639)
gont wamen. .
WD COUBED G €0 NS WIED U VO WP 4 G o 08 G W 45 G5 USO8 T G U0 GEAD S5 TGP S HDF G WY U W T A SR GB SB AP O PR GB 16 T8 u dn 20 B - @
ng./day ug./uay
Lysine 2333 500
Tryptoshan 398 180
Fhenyl_slanine 2443 220
Cystine 510 §
(] 80
Methionine ne §
Thresaine 1436 310
Leucine 3320 420
Isdleusine 2003 430
valine 1230 350

Kven the limiting amsns acids methisnine and tryptophan

vers such above the requirements.
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¥ SUMMARI ANV QNCLUS LIRS

The study was undertaken t) sasess the metabirlic
patterns of post adrlescent wamen of 17 t3 1@ years old
and orasuming a adllege hostel diet with refersnze to

ealories ind proteins.

Heights and weights 5f the post idolescent subjesis
wars recarced on evary fartanight for a poriod af eight aonths
t> assess growth if any had s8¢ ured during the abive period,
Fluotuations in body wei ht was use: as an index of calorie

balanace.

The distary intake >f pratein and salories were
assessed by caloulacti .n from the wel;ht of areuei foads
actually consumed by the 30 subjects and Ly direct analysis
»f the sas;:lus. It was also almed C> comjpare the esloulated
values with ithat o asnalysed values.

To finc sut any flustuating in the caloric and
protein intakegsthe subjeasts the weighm:nt of fr0d intake
was repeated £Hr the asix subjects afier a three smonth

perind.

For s.udying mstabolic patierns of calories and
proteins, daily fecal laosses 2f calories urinary wad feosl
loss >f nitragen, and urinary éreatinine wvers detérained
for threo consecu.ive days. 7Triplicate measureasesats of bdasal
zotabolic rate and time reasrds 2f the astivities 3f these

students £or scven oonsecutive days were >BC ined tO
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ealoulate their daily energy oxpenciture by .he laatarial
sethx,.

The mean hctghu and weights of the 30 studen:s vere
182.8 ¢ t 0,87 ons. usd 4l.4 & 0,19 kg respeoiively. Tihe
+08% sdoleszent women 231lege s udents 3f Lhe present study
wore e ually tall buéhizs;r 1‘u§§§;'::z}£2:itC;S:bgzlEEEPUWh'
and weizht records of the 30 stud.nts shoved nd> significant
differences during the experimental perind of 8 months -
there by shawing that there was a2 graowth in terms of inar-ease
in heights or weights in these sudbjectis. Thess 17 t2 19 years
old girls have hud thelr menarehs 4 or 8 years before and
have had slraady passed their growth spuri period, The
insignific:at flustuations in weight uuring the experisental
perist mizht indiownte that the sudject were in valoric

balange.

axgept in milk anc fruits aac none 21 the sther food
gra{fu consumed dally by the asubjectis met che recommended
allow:ces £or a balanced diet azcordimg ICHA (aykroye gt &l.,
19649),

Neliher the calorie int:ke >f 1787 & 31 k.3slorie nor
the pratein intake of 47.8 ¢ 1.32;0f the subjscts set the
recommended allowances of ihe IMA (.ykroyd e% al.y 1963).
%o significant perixdical differenms in ths galorie and
protein intakes wers dbserved,



Galemlased value of the pratein and onlories fris
the welghment data using £he Food Jomjp.9sition Tadbles of
Aykrayd et ale., (1038) sffered a aldse estimate >f the
analyssd values espeeially far iritein. |

The fecal loss >f calories was >n an averaze ® jper

gent >f the toatal caloriws.

vuring -he ihree days of msetabolic stu'y, all the
subjeats were in positive nitra.en balance ranging from
1.08 g to 3.353 g. when thedr nitroien intakes ranged from
8.21 ¢35 3.44 g+ The daily fecal nitrogea values had s
narrow range of 1.09 to 2.0 of K and wers ladepemdent of
the nitrajen intakes. Dally urinary nxtragzzt??;: 2.33 g t>
3.53 go Lleriving li.l ;er cent of the tatul ealories from
pritein the six post adolesaent women were found t3 be in
a4 pasitive nitrogen bulinse for the three days >f study,

The BIR of the subjeciswwre da an average 34.3 ¢
0s34 K.oulories/Hr/u% of body surfece which is similar to
othor re,orts from India, tut were 1..3 jer cent lower than
the May> Frund-tion stamdards. ihe appareatly lower BAR
rates aight haw besn equal td western standar: s, had the
caleulatisns been based >n cell mass, Cell sdolid or lean
body amass rather than the bydy surfase nroaniﬁhn anit of
expression for BdR.

A saleulation of ihe dally caloris exyeniiture from
the BHR and o038t of energy £or various dally setivities



n

shoved an avera e estimated sutput of 1947 K.oalories., Thus
the msean iniake >f 19287 calories did not satisfy their
satinated r;qutranont for calories. ;robable ocalorie
ﬁffﬁiﬁ‘uu. dapiated by consteant bady weight naving unsige-
niflzant flact&ations. The ciscrepanay in .he estimated
caloric expen.iture aight be due td the fastarial method,
like the diffieulty in desaribding sccurately the type of
activity pcrrorisé. snd in wsssaring the leajth of time
actuaily spent in various activitius,

The d:ily sreatinine excretion for the subject ware
raéiy sonstant and had & mean value 5f 843 &£ 173 ag. per
24 hours on éifferent levels of protein intake. Mean
ereztinine edefficient of 21.3 £ 2,12 showed that the subjects

were moderately sorryulant,

Froa the data sn nitrogen metadb:lism, regressinm
eyunations were galoulated detween nitrogen intaxke and
ex:retion, when valucs were sxpressed as the basis >F Lody
surface, body woelght and basal galaries. wshen valuass were
expressec a the basls »f body suriace area the asorrelati.n
coefficient indr.used to> & wvery high weiue 3f 0,9380, Froa
the regressiin sjuatisa the aiirsgen intake £ar aitrsgen
equilibrius wvas esloclated. It wvas fiund dut that 3.36;N/a®
bauiy surfiae area per day 5r a btital éxlly reuiresent of
42.83 g per day was negeusary [(or aaintalning aitrogen
ejuilidrium in post adolesoent goliege women adnsuming a

hostel diet,
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Thus dita on the normal aslabolic patterans af calories
and proteins >f post adslescent w~omsn students whd were
residing in a edllege histel were presented. Such studies
involving & lasger mu.ber of subjects aight lead to baetier
understancing >f =iaimua requirements >f calories and
proteins.
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WOM.N NOST il ST D ANTS

AprpatpIx IX
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harly
Days aoming Preakfeost Lumoh rening Dinner
Monday Ceffoe Whent Moe Bunana Bende
oy Uppwma Dramstick Coffee or
ik Coconwt Santer or Vedad
Gwtngy Oroems Porial MWlk ik
Banane Raman
Carde
Tuseday Coffee 1441 Yogetabdle Puffed rice Mee
or Tomto Rioe and Beans
Nilk Ghutney Riee Groand Porisl
Tamne Carret nts Pumpkin
Pachadi Ceffee or Ealumda
Curde Xk ik
Wednesday Uoffee happethi Mee Green Idne rice
\ or Potate Prinjal grea Cards riee
ik Carry Sesber Sandal Oublage
Banana Tanm Portal Coffee or Porisl
OGurde Wik N1k
Thareday  Ceffes Jaa14 Rice Ranana fTomto
or Tomte Radish Coffee riee
MLl Sanbar Sembe r or Smake gourd
Panans OQreens Mk Keota
Kootu Cards
Cards Mlk
Fridny Osffee Ghappathi Moo Puffed Cocoant
o Dl curry  ladliesfinger Rlee rioe
Milk Banana Sanbar and Rise
Gl mster Yeans Grpwmd Besns
Porial auts Porial
Carda Coffee or, Oumrds
Mk ik
Sgtarday  Coffee Beaten riee Ree Peas sundal Temarind
or Jppuma or  Drumstiek Cof fee riee
Mk Ragl pastu Seqnbar or Gauliflover
Cosonut Paspkin M1k Porial
atnay Porisl Carde
Ranana Surde
Sunday Soffee adr s Rioe Bt or Rlee
or Cosonuh Your Kulumbu Potate Bmda Oniom Kulumbu
M1k Qtagy Sonke gourd Coffwe er ladies finger
Ranana Perial ik Porial
Rasam Curds
— Sands M -




APPENDIX IX

ABE AT THY B GIKNING OF THZ STUDY, AGZ OF M. NARCHE, YZARS SINCE M NARCHE, WERAGE H:ZIGHTS
AND MFAN PORT KIGHTLY BODY W-IGHT M=ASUR MiNTS OF THE POST ADOL S

CENT WM:N STUD-NTS

Age at the Age of Years sinoe Body weight in Kg (mean of the fortnightly messurevents)
S.Ne. Dbeginning maenorche monsrche Heights Initial Final
of the study
Years Months Years Months Yosars Months on 1 2 8 4 ]
i 19 ] 12 8 5§ . 8 148 58.0 58.0 52,8 58.0 38,0
2 18 4 14 1 4 . 8 160 41,5 42,0 42,0 42.3 41,8
S 19 9 14 4 . 8 151 36,5 58,5 36,3 35,8 36,0
4. 19 1 14 s 4 . 9 145 41.0 41.5 40.8 40.8 57.5
5. 17 1 13 4 4 , 9 185 42,5 45,0 43,3 43,3 43.0
8. 17.. 8 12 7 5§ » 1 158 40,5 40.5 40,56 40.8 40.3
7. 8., $ 12 7 4 ., 7 151 47.0 48,0 48,5 48,0 49.0
8. 17 2 14 5 Z2 , 0 183 4.5 4.5 45,0 43,5 “.0
9. 8, 0 12 8 5 ., 4 158 88,0 58.0 58,5 58,5 38,0
0. 19 7 12 S 7 . 2 144 46.5 47.0 48,5 45,5 45.5
i, 19. 0 12 5 6 . 7 156 43.0 43,5 43.0 42,5 42,0
12, 19 5 13 1 6 . 2 155 47.0 48.0 50,0 50,0 49.0
15, 18 7 13 ., &6 5 . 1 157 40,0 40,5 40.5 40,3 41.0

cmﬁ'.. (XXX X )
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Are WIX IIX
MEAR CONSUMPTINE OF PXID OR UPS SY THT POST ADNLESC AT WMUN STUN:NTS

e
Loafy ?m Gme 3 M1k
Bo., OCersals Pulsis Vegew Voge- Pruite & Sugar O11
tebl 8 Mau tablog Products
1. 238 40,2 8.6 @0 14.2 107 ne 81 4.6
509 9.8 56,8 15.4 51.4 464 288 28 15.6
8. 362 74.3 8.9 20,0 0.4 43 224 29 16,6
4. 8351 30,8 9.1 37.7 58,4 34 218 18 - 28,0
8. 320 88,8 1.7 80,8 42,7 60 48 28 28,9
s. 578 4.7 1.8 0,1 42,8 80 259 22 26.8
?. e 36.0 $.1 58,2 .6 106 200 40 15,0
8. 328 80,2 7.1 0.7 21,2 140 281 1 4 4.8
O 520 4.2 11.1 2.3 108,58 ?8 259 23 15,8
10. 3573 47.8 7.8 88,8 18,1 134 257 19 24,5
11, 368 9% 7.3 2.8 15.1 by ¢ 4 200 22 15,9
12, % 30,8 7.8 ”.7 27.1 57 258 40 15,2
13, 880 38,7 9.8 55,6 28,7 83 298 24 10.8
14, sre 70,7 1.4 1150 28,3 220 242 53 22.0
18, 343 04,2 s.8 50,2 .9 a8 248 20 18.2
16, 314 2R.5 1.8 7.8 71.1 B8 208 18 26,9
17, 329 42,0 1.2 28,6 107.8 ™ 2929 21 16.8
18, 274 2.8 30,0 450 10,0 88 249 20 18,7
19. 418 82,0 8.9 3.0 84,5 112 518 28 19.0
20, 423 34,7 8.1 97,0 86,0 114 529 20 15,0
21, 341 7.2 8.0 10,9 X5.8 56 369 28 22,0
e, see 83,0 8.3 46,2 14.8 130 250 -4 4 13,0
3. 28 %5.0 .2 30,1 25.8 54 508 24 18.8
24; 354 38,2 15,0 16,0 688,46 o4 4,3 8 17 19,9
2W. so2 0.1 15,9 39,0 78,8 48 288 20 17.4
26. 538 34.9 9.9 10,6 5.8 538 242 10 18,6
. ses 96,0 12,4 8.5 12,0 52 2 g4 18 11.8
28, W01 25,1 13,9 58,3 68,3 47 282 20 22,2
20, 360 45,83 11,0 $7,0 26.7 8¢ 282 23 17.4
0. 344 29.8 18,7 58,0 1.6 o9 268 , 28 0.3
Mean 5358 53,1 9.2 42,4 .0 14 28 24.0 18,2

Note: Pirst six serlal numbsre weprosent the subjscte whos» matadelic
pattsrns vera studied,



APPEXDIX IV

QM LORIC INTAKE OF 3IX POBT ADOLESORNT WOMiN ST IDaNTS
AT THE BSAINING OF THS STIDX AND APTER A FIRIOD OF
THRZR WO

L A M- T

Beginning Afver three months

S " W - RN

Sjfo, IDay 1IDsy IXXDay Meen ZXDay IZRay IIT tay Mean

- .
f. 29 071 M0 24 174 2282 1942 Wes
% B8 W4 WU N2 W WD e e
R TR R LR ™6 100 wae
& NB uT 9w D 1O % D! 1D
. W0 W 1M 1 R e wm
¢ W% 22 T R W BY ¥m T

Mean 1963 1907 1928 WRE 17X 18 16 1l
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APPIIDIX ¥

PROLZIN IRTAKR OF S3IX MOST ADOLSSCINT MOMN STIDIATS
AT THS BiGINIING OF THR STDY AND APFTER A PERICD OF
THRER NONTIS

L et

Beginiag After three monthe

S0, IDay Dy IXDay Mean Iy IXDay III Pay Mesan

- g L -~ - - -

585 .4 3 She2 8.2 ﬁ.' .9 1.8

3.6 W1 824 %6.0 2.1 8 N 4%.8
.8 33 L2 ».. 23 AT PD 42.1

bhe3 8.8 ?0’ 5!.! 8.8 “03 0.3 0.1

- - -

"o WUE M2 1.7 %0 4t 8 42.4

Beh %18 410 b.4 Hb Wb 436 4.9

9.9 W4 2.8 933 21 27 O el
2.4 1.97
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APPINDIX

vi

GO TIATAD ARD AMALLYBED VALUMS OF CALORIC INt-Ki OF THE

30 FOST ADCLASOLNT WOMaN STDLNTS

Galounlated Anglysed
Sfe. IDay IT0ay HIMy Yean IMay I ay IIIlay Meem
' ome ;n wm 2 1w 1N 269 28y
2 B8 24 DU NG N 2N e
3 WX 164 TR 1) VM W 11 e
b NW WY W WRD WD WM e W
S 180 1964 1B 1 1846 %61 112 16
6 W% 2 wn e m 17 W 16y
T 1M 1% 6 e e 1 n
.. 1645 im0 %8 WM um e
% 3 2 wn we wr w8
T, 198 W7 WO Mo 28 7T 1 w0
11 74 167! 117 170 1611 L7713 19 1742
2. MW 2N MU W BN U DN 2066
B, BM U 1! 06 B 19w e
W B 2% N M 9D 196 M e
W, 263 1% 10 W 2 1861 U 1
W 102 V0 WY MM um w1y e o7
17, 140 2338 WM BT 1602 BW 1T s
eovaiinns

m‘...
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Rppenotix vi. Comty naad .

S —
Calenlated Analysed

— et
S8fe. IDay XIlay IXIDay Mean Iy IIDay IXIZDay Mesn
1, 7Y M 226 18 W M e w;)
9. 106 104 1847 16se ™92 119 603 164
e WO 7 W ww 2 267 WE 9
N, 1469 1901 18X 1809 17 e 1;1: 17177
2, 14 18 19 187 7P M um
23 M 619 ! 190 18 1% 1®
U B TS 1616 1) 008 1918 112 108
M. 0 1mmy 1666 1681 1967 184 1936 1648
B 184 M2 UN 1733 1Y W 19 1744
. N 0wy me 169 161 N, 108
B WA 0 W 198) 22 WO we 20
W VWM WH 1) W 1654 1w 174
0. 1M0 8% 2266 1949 17 o 11
Nesn 1874 B2 W1 WY 10 w0 Mo  m?

22,9 .8

otet First six serial ambers represent the subjeets vhose metabdelie
patterns wers stadied,
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CALCTIATED AND ANMALYSLD VALILS OF MOTLIN INDAKZ OF THE 30

vii

a9

Oplaalated

Agnlyned

SNSRI

s.l;. Iy Oy III Day MNemm

Iy IITay IIIDsy Mean

11,
12
13
e
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16,

. -

5.9
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443
.0
ot
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a1
8.
40
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-
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61.8

3eb
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el
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-
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-
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e
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S41
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-
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4844
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APV SNLIX IX
VOLUME JF URIKE AND WBIGHT OF FiCds VOILul PeR

DAY BY BACH SUsJECT L THE MaTABILIC
aTUDX

CRGE RED 0P WP 4 46 IS A8 AP A YPAD S8 AR EE GN W YYD S WP G AP 05 b Mt N G4 AP B 0p G T G0 GBS U U A AR AP A 0P aB g GIP 4RGP W B AP G W W G v T GRER

Volume 5f urine in milliliters wWeight of feces in grams

s. ' o. L X L0 D L L Dodad Ll L L0 2 g L D 2 X L 2 T 2 Bt g 2 3 2 2 L 2 2 L 4 L 2 2 2 L. 2 2 % ¥ 2 2 2

1 Day 1{ Day IIl1 Day 1 bay 11 Day 11l &ay

D YPAD G BB B G G TSGR G AR R G AP SR A GBGD AP WS U S R DY G G T W S S0 G S5 GD G OF VHED WP G SIS B0 N TRGs TP G G AR SR P AR Wb B gy @b I e W w W

1. 00 380 790 138 ) 48
a. 00 330 750 138 110 149
3. 730 830 500 116 84 148
4. 330 800 300 138 240 38
5. 550 750 800 188 83 43
8. 300 750 880 88 138 140

Ly D L L T L Al 2 2 X X L 2 1 X 2 2 2 X L T T L 2 3 T T 3 R 2 T T T - TR 2R L T T T 1 P ey Y
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AFPENLIXK X
CALJULATI NS FOR 8TANULAID BRROR

The sample standard error 1is symbolisec by 3 ¥
and it is ejqual td> _3 __ where § 1s standard deviation
VR |
of the uean, n is ths the number >f osbservitiins. Standard

errsr was calculated as fr3llowsie

Standaré error = 8 wee- = _ 3 _

For example s - [E=x2- Ex)/n
DD T D WD W WD D PGS O > G D o G Ch- "")
Se.M0. xi xi shere n = 8

L. 143 20449 -~ " i.gt = e
2. 180 25800

3. 151 22301 = 153.3

4. 145 21025 2

S. 138 27225 ($£x1)° = 850084

3e 158 24964 2

S - - DX T R 2 Y TR R TR T Y g Xi b 1680“
Total 932 142034

Using the above formula

g2 = __uam..-__"a‘?”w..-. _Z..___""" = 142084 - 14168Q

(8 « 1) N 3
53 = 75.9
8 = 8.77
s 5t Sz = 3.

Bases on this calculatisn sther standard errars were
calculated,



APFERDIX X1

Tests of Hypotheses concerning the 4sans of Twd Po, ula-

tionss

supposs we have twd samples, sne from each of twod
pooulations. wWe might wish to knov whether the means >f
the two populations are eyual. We will denote tiie two popue
lations ameans by 11l and 42 «nd the twd population
variances by T.lg aadc_aa o To coapare My ‘nﬂALa’ ve
take a sample of N observations from the first poyulation,
& sample >f N, observations from the second popubtion; and
eaapute the respectl ve means ;i and Eé . They t> test the
hy,othesis that Al -U2 = 0, we use the statistic

z - 22 and reject ihe hypotnesis if this difference is

significantly far froz zerds

t =

t = 2
5; _\‘;2
For example
SeNde w—i‘nr:mp I Group 11
1. 38.0 38.0
2. ~  41.8 41.5
3. 36.0 38.8
4. 37.5 41.00
S. 43.0 43.5
8. 40.3 40.5

G AP T CBa AT g T SN ) D D G CRAR W AP W TE U WP e B GO @

Total 236.3 240.0 / omteroad -

g b SRS 4P @5 B W T WS T WD 9 o




log

3w
Rppeolix xT . Corl naned
x - ;é 2 40,0 =« 39.4 = 0.3

- - 2
A z, -?ﬁ.%}.’.a..- Wvu&.&aaa.«:ga

2
2 = 3 = 1.415
SE A S
T . £ s 2937%2 1a8ax2=2.3%

Sudbstituting the difference belween the group means, along
with its standard deviation,

2.83 = 1,382

t @ J__ = 0.3588
1‘.%2

Among the resultant 't’ valuus with n-= degrees of freedm,
using the 't' tables only tose with a probability of
208 to 0,01 or less were cdnsiderad to be significant.

Based > the _xample given other 't' value: w®re calculatsd.
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AFFSRLIA LIl

In the simjple linear regression situation it is
pastulated that the relatiosnship between the Yi and i 1is
>f ‘he forms

11 = £+FK ¢+2

wvhere the interceptand tho slope R ar; unknswn parameters
and -he ci are r:nd>m variates from a universe with u = 0
and variance ra. There 13, in the regression soniext, a
very important distinction between X and X. The variate
X is regarded as beinyg measured withsut “errar", i.e., its
standard deviation 13 Jerd. In fact, the Xi nsed have no

parent distribution in the stutistical sense.

The regression ejuations between N. retentiin and
N intake used in the siudy were computec in the manner shown
belows
N=g
sx® = (222)%2 + (204 + (1812 + (187)% (138)% + ( 153)2
s 211303
33X = 228 ¢ 204 + 187 ¢ 187 + 138 + 153 » 1119 ,
22 (3%« (9% + (80)% + @)%+ (50)% + (26)% <358

Sy
8 = 32+ 35 + 30 + 89 + 54 + 28 = 358

SXY = (223)x682+204x35+137x30+187x39+136x54+153x26
= 37832

cx = (119% /s

Gy = (356)2 /s

Xy = 1119 x 353 /8 = 308200 = 38333
8 /Cam‘l,\md'



Repeolix X1 . can‘t:ar\:,\,a.pl .

sx,2 = 211803 - 208300 * 3303
Sy12 = 23182 - 21123 = 2039
Sxiyi = 37832 - 36338 = 1486

Mx = 187

y =

b = sxiyissxi® s %3303 =« o.4430

a s ay - b = 50 « (0,4439xi87)'= «24,01

¥4 = - 24,00 ¢+ 0.4439x1

sorrelstion coreffliclent:
Correlatisn acoefficient was estimated by
r = 3xiXi (Sxi§ (5y1 )

The correlatisn ¢refficient was used as a 2easure

of che degree >f as:ociation between X and y&

R.S. PUram e
COIMBATORE.
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