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Gradients in quantity and quality of diet are 

ftinoU ttd  with para lle l gradients in rat* af growth, adult 

stature, physical performance, mental ab ility  unci resistenee 

to dlsaasa (Montague, 1957., Maoy, 1931). Dietary patterns
•

have special significance, when the body is  subject to the 

nutritional stress whioh augmented nutritive requirements, 

that accompany the physiological activ ities of growth 

(M itchell, 1934 ) .

The extent of growth spurt of the adolescent depends 

upon the adequaoy of the supply of nutrients as stated by 

FAJ (1933). It is  an established fact that decrease in 

the expect >d rate of growth is the consequence of nutri­

tional fa ilu re , especially of the inadequacy of proteins 

and calories, (Mitchell, 1932., breixen aJL«, 1931.,

Oyorgy, 1930., Drelaen et a l . , 1932., Mitchell, 1934., 

Mitchell and Santo, 1963., In n e r, 1932., Howe and Schiller, 

1932). Studies conducted at Stuttgart, Germany support 

the theory that even a small nutritional limitation in 

adolescence aay result in a retnad&tion of growth greater 

than in children of other age groups. (Howe and Schiller, 

1932). This is  evidenced by the retarded heights and lowered 

gain in weights of the Japanese children during periods of 

nutritional stress of the two world wars, (School Health 

Committee of Sduoatlon, Japan, 1931). Similarly Indian 

adolescents depending largely on plant proteins with l i t t le  

i f  any of animal protein foods tend to be short *nd small

/
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built in stature, ( ICMrt, 19 i l •, 1939)*

As there are obviously vide variations even among 

the normal adolescents, it  is often d iff ic u lt  -;o decide, 

whether a particular adolescent is  proving as well as he 

or she should. The accretions of the chemical units like 

nitrogen and calcium, determined by the metabolic balance * 

procedures h <ve been used as a measure of growth and deve­

lopment. do the metabolic patterns uring growth and 

development have been studied in comparison with the nut­

rient intakes of adolescents, (Mac/ and Kelly, 1937.,

Bricker and Smith, 1931).

In evaluating a dietary pattern, the fin a l test ie, 

whether the food intake supply the chemical needs of the 

body. In this connection, metabolic balance methods of 

determining assimilation and retention of nutrients are 

of great use. The amount and proportions of nutrients 

retained by the body w ill depend on age, dietary intake, 

nutritional status, and physical activity of the individual 

(ttacy and Kelly, 1937).

Most of the studies on the relationship of diet anu 

growth and nutritional sta us of adolescents have been 

carried out in economically affluent countries. (Mack *£ 

1942., Uhalonera, 1932., Hard t k  §JL», 1933., 9*rbyr 1933^ 

hfarnick t& iti.*i 1936., L aity, 1933., Hard g^., 1998., and 

Hodges and Krehl, 1963). The diets tested in »hsse studies 

were normally generous as compared with those eaten by 

millions of youth in ;he less developed countries.
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Consequently, there is  l it t le  in f araati >n on the to a llied  

’a in issue requirements’ of adolescents. Row this minimum 

requirements could be defined, apart f  roas the amount that 

is  sufficient to prevent xanlfestatl a of deficiency diseases 

is a problem. Many reports sug^eet that vary generous intake 

of several nutrients da confer special advantages an, tha • 

haalth «nd ve il la lag of a parson, (Pathak, 1958,, Plough 

and bridgaforth, 1932). Minimum requirements of a any nut* 

Plants have boon datarained with acceptable degrees of va il*  

dity although further dafin itl»n  is needed of the pre-existing 

states of haalth ~.na nutrition for which those minimum require­

ments are applicable.

College students in India f a l l  in tha post adolescent 

age group, between 15 and 20 years as defined by Nageswara
in

Hao (1966). Studies conducted several hostels in India, 

revealed that the diets consumed by the students were inade­

quate in calories, proteins, e&lciun, iron, thim ine,ribo­

flavin , niacin and vit cain C, (Hanerjee %X*, 1933.,

Uanerjee, 1993., darkar and Sarkar , 1953}. Tha abova 

etudlea ware confined to restricted areas and limited number 

of students belonging to the dorth and a s  tern parte of 

India. «  elaborate study conducted by Sage sear* Rao (1933) 

covering 194 teaching instltuti -ns a l l  over India showed 

that, the majority of the diets eaten by college students, 

consisted of excessive amounts of cereals and were low in 

protective foods. They failed  to meet the accepted stan­

dards of nutritional requirements as proposed by (ICrttl, 1963).
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The caloric ano protein intakes, recommended for 

adolescents, o-n only be approximations. Hansen (1959; 

estimated 50 aalorlea/kg/day u  the requirement fo r those 

above 15 years of age. .^cording to iC-iR (1956), the 

caloric requirement of the age group (16 to 19 years) is  

2100 calories for g ir ls  and that of protein is  3 gns/kg 

of body w ight for both boys and g ir ls*

Seoular (1945) reported the food intake of 106 college 

women, in the United States of aserlja, by calculation and 

and analysis of food* On an average, they consumed 3446 

ealories and 94g of proteins per day* On the other hand, 

Bnnurjee ^ * ,  (1963) reported -he d<ily eon sumption of 

ealories and protein by sis  adols;ent young eo lege women 

of Rajasthan to be 1438 ealories, and 43g of protein* Thus 

there see as to be a vide variation in the calorics and pro­

tein Intake, between the western countries and India* The 

implications of such a restricted int>ke on the nutritional 

status of the college studenta needs to be studied more 

crit ica lly .

The present study is  an attempt towards this 

problem* tfomen College students in the post adolescent age 

group (between 16 to 19 years) served as subjects for this 

stodp* They were residing in the College hostel. They 

consumed the usual college hostel diets and no attempt was 

made to change their dietary patterns. The weights of the 

cooked foods consumed by the students were recorded, froa 

this data the caloric unc protein Intakes of the subjects
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were calculated using tbs food composition tables compiled 

by Aykroyd gjfc, &1*, (1964)^nd also cheaked by direct analysis 

of the food samples for calories and nitrogen* the total 

urinary nitrogen and creatinine were date rained, for a 24 

hour collection for three consecutive days* Further fecal 

calories and nitrogen were also determined on similar 

24 hours sample fo r three consecutive days*

The heights and weight* of the seleoted subjects were 

recorded once in a fortnight for a period of aight months,
eA-

to find out any variations in weight and growth in these 

post adolescent college students* Basal metabolic rates 

were also deteralned* Thus the design of the study helped to

a) Compare two methods of studying dietary Intake, by 

calculation from weighaent of the oooked foods actually 

consumed by the students and bo direct analysis of the 

food preparation or diets*

b) Correlate the dietary intake with the metabolic pattern 

of the subjectsi as ceterained by the fecal calories, and 

the urinary and fecal nitrogen and creatinine excretion*

e) Heoord the heights and weights on every fortnight over 

a period of eight aonthe for these subjects and 

d) Assess the pattern of energy expenditure by factorial 

method by determination of the Basal Metabolic Rate and 

keeping a timed record of a l l  the activ ities of the subjects 

dally for seven consecutive days*
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tha importanea of nutrition to ha*»lth and growth 

had Wan atrausad by any workors (Mitotally 1912.,gpprlght 

ti. iX*> 1955). Tha lltaraturt la  rapists with ojuuaplaa 

of tha i l l  affaets oaussd by gross diatary daflolanas*. 

ftiainua ra^ui ? aanta of a*ay nut riant* havs baan dstomlnad 

with aoosptabla dsgraas of valid ity. While daf iolanay 

dlaaasea llha sourvy and pallagra hava bsaona a rarity, our 

attention la dlraotad nora toward a thi signlfleanc# of 

varying lavala of nutrient* above mlnlnal nsaas. gttnapta 

to establish "optim al" iaval of intaJce have baan .i&apared 

dua to tfcs wida rang a of Individual variations anti by tha 

Inc aspleta undarstanding of factors involved in thaw# 

variations. Eventually, tha aaxlaai and slain* l  lavala 

of tha nutrlant requirement* compatible with ha»Uh, no ad 

to ba determine. *galn tha variation among individual* 

in absorption and utilisation  of nutrlanta asso to ba 

understox bat tar.

tha availabla literature report a on tha relationship

of d ia l to growth and nutritional status of adolsssants
$

which had baan o.rried out in tha economieslly aflueat 

oountrlas (^aay, 1931., damiak g£ 1965., hard a*

19/18• | Bard %nd haselboneh, 1956.t Manta and wood, 1938.,j 

and usually tha d lsts tostad wars generous as compared with 

thosa eaten by millions of a hi Id ran in lass developed 

oountrlas.
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af Manaroha und U a  miUfcloa Aa

the adolesaent period w ill be o n  sice red here as 

embracing tbs spaa beginning with the appearance i f  ttoiod ry 

sexual aharsotsrs nd terainatlng with the oessatlon of 

skeletal growth. The aeta&olla ohsng*s correlate with 

physiolog.e&l rather th&n ehroaolOglaal age (Johnston, 19$7).

dinoe one of the outs ending characteristics of tbs 

adolescent Is growth, s brie f discussion of their aorasl 

variations la growth of adolescents seeas appropriate, 

afoile the pattern of growth and dcvciopasat la  a l l  aoraal 

children is  similar, thara is  considerable individual varia­

tions eepcciaUy in the chronological age at which ths 

adolescent apart of growth occurs sad ia its  aagnitude 

(tfsiabaoh, 1941., Tuxord, 1942., /stai, 1947., Reynold 

and wines, 194a., ?«*nner, 1®&2., and lartln, l©£i) •

luring tie e*rly school year* froua six to two 1 vs 

in hoys and g ir ls , the gaia ^  weights mad heights ara 

approxleatsly of the suet p ttern ranging tv m  five to six  

kilograas ia walght, and 2*2 oa, > la height (&osh«ia, 1947*, 

taafi#rt 19S2.* Iray, 1941., dwudhuri * !• »  19Jd).Withia 

a year of the appearance of the f ir s t  acnttru*1 period or 

•ora frequently before it ,  the g ir ls  show a sharp apart of 

growth in teras of h>th height and weight (Baldwin, 1921., 

Jones, 194?., dhau<huri jji 4.1*» 1943). && the age of

oanarahe aay vary spproxiaataly froa 10 ya^rs to 17 years
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in normal g ir ls  according to Ooulo and SouId, (1932) Fopanoa 

(1923)t ~ngal and Shalesnyak, (1934) and Simons and 

Greulloh (1943) thara la consldarabla variation in tha aga 

at which» tha growth apart occurs. 4a a genaral rule, tha 

•a r lia r  tha taanaroha, tha greater tha spurt of growth 

(ICid* 1955., and Kail/ and Had f  la Id, 1941). Thus it  la 

olear that aianareha la a period whera taaxiaua growth apart 

oooura. at this crltio  .i period, nutritional ra-iulrsaanta of 

tha adoleaoents should ha net, i f  optiaua growth la expected.

hagalai* n (1902), Shuttieworth (1937) and ..>a/er (1940) 

rap or tad tint batveon tha /aara 1933 and 1940, tha naan a§a 

at a^nsroha of American g ir ls  averaged 13.0 to 13.3 /aara. 

Sissons and Greulloh raportad tha age of man&rohe to ha 

18.5 in 1943. Hod*ruck (1943) raportad tha mean aga at 

aaaaroha of Iowa g ir l#  to ba 18.73 /aara. lianas, tha average 

aga at men&rohe in tha United States doaa ap*,e r to have 

decreased gradually during tha past 50 /aara approching 

perhaps a minimal value. On tha other hand, Hud havan (1953) 

raportad tha a&a at monarch* of South Indian g ir ls  to ha 

14 /aara. th is aga has not bean changed fro * tha a .r l la r  

raporta on tha aga of eenarofee of Indian g ir ls  by Pa tar a 

and Shriktfide (1957).

several worker a n va danonatratad that tha rata of 

growth of adolescents has bean adve sal/ utfooted by 

protein llnlt&tion *no inoraasad by protain auppl nontation 

(M ltehall, 1933). iltoha l  (1964) observed that tone raoat
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may not have realised their fu l l  potential la stature, 

because of limitations of pro tains for generations.

Ml to ha 11 (1934) and ireixen &!•» ( lM l )  fee l that a 

protain limitation of marginal nature may affaot tha growth 

of tha cartilage ca lls  In tha bona matrix and thus retard 

tha rata of formation of new hone. In countries where tin 

quality and quantity of protain are inadequate, tha stature 

of whole groups of people, may be affected (Dreixen and 

dtone, 1932). For example, in our country major sections 

of population who depend largely on plant proteins, with 

l i t t le  I f  any of animal protein foods, tend to be short 

in stature (ICHR, 1951, 193d).

£Ii?*Ri G LORIA

ffotlftgf tUtffrlttl lilt JDfcattUTOHftU

Four variable factors wb;’uh affect the caloric  

requirements of individuals were determines by FAJ (1957).

They were

(a ) Physical activity

(b ) body else and composition

(o ) Age

and (d ) Climatic environment

the degree of physical activity m s  the most Important 

factor in determining the caloric requirements of the indivi­

dual (BogerJ; 1950., Taylor g£ &!•» 1953). A large share of 

the cost of physical activity was directly related to body 

weight (McHenry and Beaton, 1933., and Taylor g£, a^ .r 1955).
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That the total energy requirements varied accord!ng 

to body slse was the observation* of Or asp ton .»nd Lloyd 

(1959),

Liogert (1960) considered the energy expenditure as 

tha sua of tha hraa components*

a) resting anargy expenditure (3,M«fU)

b) anargy expenditure related to  tha ingestion
. of food,

and o) anargy expenditure involved In physical 
nativity.

Age in f luenaes the caloric requirements (Bogart* I960), 

Tha effect of aging on anargy requirements w&* operated in 

three ways through (a ) tha nornal decline In physical 

activ ities (b ) tha fa l l  in Basal Metabolic Bata (B. uH.) 

anc (c ) changes in the efficiency with which auscular 

movements ure carriet out, TAJ (195?) pointed out another 

factor that hujnn beings in a hot climate ate lass food 

than those in a cold cliaate,

flhla&UjtUasiagftt ,i,ac .a,a*fc idaUaqqnt laami

The caloric intake races sanded for adolescents can 

only be approximate (Heins* 1939), Hs&en (1959) had estimated 

caloric allowance of 30 calories In terse of kg, of body 

weight, F ‘J (1937) reported tha a loric requirement of tha 

post odolescant of Id to 19 years to be 9400 k,calories par 

day. On the other hand according to the I0MH (19 36) he 

energy requirements of the post adolescent g ir l  was 2100
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k. ealories p«r day.

Xn the Indian recommendations of 1944 and the earlier  

«erisen  reeoameaaatioiia ns allowance wae ^ade fo r difference* 

la  m x  of adolescent children. fhs Sanalttec on nutrition of
• l

the British  Hedies l  Association in the United Kingdom had

recommended different scales far bays and g ir ls  i’m  tha ag# | 

af 11 ysars on vtfd i (B ritish  iSdloal association, 1990).

Tha British figures of 3600 calorics for tha post adolescent 

g ir ls  wore based on records of food sonsunption as asooftsiaed
■ j

In various surveys. In 0.6. A. tha reaoaaaadad allowances of

3200 calories was bused an the admitted fact that adolescent
fcovs

g ir ls  were oore active m i  engage in more energetic gaaas 

than tha latter. I f  this was tree for U.S.A. and tf.K. tha | 

question deserved closer essalnatlon in India where ad ale a-
j

sent g ir ls  were in general aueh less estiva than th-'ir male 

counterparts. Patvardhaa (I960) argued that tha adolascent j

g ir ls  of the age 16 to 13 in India are much less active 

than their aale counterparts and hence tha recxsnended 

allowances fo r calories was only 2100 per day, while in U.3.A. 

and O.K. anti FAO allowances fo r the sm s  age group are 

higher. During the period*# of rapid growth, Maey (1942) 

found that the oalorio equivalent of the actual weight gain 1 

was a very small fraction of the inereased caloric intake 

by the adolescent and the reason for this was not clear.

That consideration of protein requirements is  inrepa 

r«t»lc froa total oolorle intake was pointed out by Uatheart



(1928) and Fdtnri (198$) • The excellent rtfliw  at m tt and 

Hoberta (1933), tfe**, dang i& fc l*, (1933) of tb#( literature  

an ir « n tsUM tat re-guirenent of prat#in and o ,lo ries  ar#• i '
available In the p»p#r» support tfc# vi#v that t »  optimal 

Intaka of prat#in far the adolescent abouid conatltut#
„ i

19*8 p#r o#nt of an #<*•«.,. u«t# calorie intake.

hnnerjee (13 53) report## th# caloric intak##

of 18 adol##c#nt student# of bikm&r a#di##l joli#g# dagoothan 

to b# 1438 aalorlea/d&y. drlvatsa and fu r l (1938) reported 

that ths aalarlo consumption of «ra##n atudenta of tha lad/
t I

Irvin a lle g e  to b# 2443/4#/.

Using th# 3oab«oal9rl»#t#r Darla and Scoulur (1987) 

reported the dally energy value of the d l«ta  oonaumed by 

young a allege omen in Scotland to b# 2103 calories. Sooular 

(1941) reported the food intake of 103 callage vomen living  

In the United State# 9/ ealoul&tloa *nd by anaiyala of food 

and found that th#y ooasuned 3448 c&ioriea/day. Eoblnaoa 

and Soonlar (1987) reported a dally consumption of 8042 

o lo r le s  by tiaa resident# of a women1s a i l  lege. Odleno 

tSk hi* (1938) reported the dally oalorlo Intute of 413 

Hontana atudent# to be 2080.

Thus the caloric a >n sumption of adoleaoenta appear 

to have wid# variations. In general* the oalorlo intakea 

of th# Indian adoleaoenta are smaller than heir counter 

part# in other gauntries. Such on observation correlate#

18
i

i



with tha saa llar staturat of our adolescent g ir ls  as aompamd 

to tha eastern standards*

T h a t mating anergy axpsndltura Is rapraasntsd as a 

f ir s t  approximation by -ha basal metabolism ant taking into 

account the external temperature to which the individual is  

exposed (Davidson *nd Passmore, 1990) • Adjustment to a 

suboptlaal intake of o lories and protein is  regularly made 

hjly f a i l  in basal metabolism (Johnston, 1930)* This together 

with Its imputations was long since pointed out by Baited let 

at, (1919)* With a viav to find normal standards of

basal metabolism for man nd woman in South India data wars

a iliac  ted on 73 medical college students in Madras, wbosa 

ages ranged between 10 to 35 years on an avaraga. The basal 

metabolic rata of tha students was 31.1 e lorlea/s*i*a/hour 

(krlsbnan and Varaed, 1933). Jll/ogl *£ * !• »  (1940) raported

a study conducted on tha basal metabolism of 53 voman»
f o

b< tween tha ages 10 and 35 years. Tha of woman was 32.5

aaioriea/s4*m/hour*

Mason and Benedict (1931) found 31.3 calories /B^.m/ 

hour for 21 years old woman in Madras* The btid of 10 coUge

woman as reported by hitman tfc bl* (1943) was 31*96

oalorias/haur/s<i«mstar tha body surface. Kiel bar (1947) 

and boons (1931) r portae sharp inaraasa la  tha B id bafora 

tha aanaroho with a decrease* aftar it* Balder (1958)
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notad tha B?i& waa hlghar la  prapubarty than la poat pubarty 

far g lrla*

Baaarjaa (1918) raportad that tha 1ttn anprasaad 4n 

la  tarna of unit body aurfaoa araa of tha Indian# waa lovar 

than tha waatarn standard** Howe var, Patwardban (I960) *

viawad BHR of Indiana at only apjTrant and not raal* Tha 

lower 13H8 of Indiana workout to ba tha aaata aa for tha 

waataraara i f  tha body aa ll aiana or laan body anas waa takan 

aa tha bioaatric unit of akpra»*Ion.

ftaa l loat o fu a larlax

Data regarding tha faoal loaa of aalorlaa in bua&n 

aubjaot# oon aiming d I f  fa rant dlata ara aaanty* a knowledge 

of tha axtant of faaal loa* of aalorle a id helpful In working 

out tha anargy requirements of d i f  fa rant group a of population 

(aananoourthy and Salved/, 1936). Tha practice at praaant la  

to provide an additional 19 par oant allowance of over tha 

eaiorle repuirewenta wfcioh la axpaatad to ©over a l l  tha 

physiological f  ctora involved in dlgaation and absorption 

of food*

Tha availab ility  of dlatary calorie* depend! on toe 

afflalanoy of abaorptl jo of food* Stud la a oarriad out by 

ttJanoe and *aiahan (1948) and dojaaea and aiaaar (1948) 

revealed that oalorla loaaaa range-.. aa anoh aa 9*8 to 18 

par oant of intaka whan tha diet waa baaed mainly on whole 

vhaat brand*
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ftsaaniaurth/ and helavady 11935) reported * study 

eoaauotid 30 the faoal lost of a lories of Indian stales whose 

age ranged between 30 to 43 ye<*rs* The loas^Valorles in ton 

foo^L ranged fro* 3.9 to 8.7 per oent at the in taka. Tha 

sabjeots an the high calories group last nore calorie* in 

uh« faces which amounted to 8.6 par cent of -ha intaka, while 

that# an tha law caloric diat last 7.7 par aant af aalarias.

In view af tha fact that tha fibre content af tha 

Indian cereal diets is  high, the fecal lass af calories is  

bound to be a factor whioh w ill influence tha oalario 

allowances*

JWtaSAfriPI Jtfc&lftgft

Tha energy oast af auioul&r or physical nativity 

is  ihe body's seoond largest oalario expenditure next to 

basal energy cost* Under ordinary c >nciitions about one 

fourth of the total energy expenditure is  an ph ysio l acti­

v ities. however in the ease of a vary active pars>n this 

night a^ual or exceed that of the b sal netabollsa (i eat on

and ttohenry, 1934).

An individual's enargy expenditure for a s*aaiiio  

phytleal aotlvlty for a pariad of work invalves three factors 

nacaeiy the energy cost of tha activity) the tine spent in 

tha pursuit of tha aotlvlty and tha body else of tha indi vidua

hany thousands of aea sure stents of the e&iorie costs 

of various types of physical aotlvlty hid bean nude and
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I ' .

expruuaed either k.e&la/kg. ef body weight per tutr or 

p«r square aater sf tM  bad/ surface (Taylor and HoLeod,

1M9., siddevson t l  &4»» P&saiore and turn in  (i965)

b~d compiled energy ex?enaiture data fran British and aeraaa 

surveys as vail as frxs data tint have sheared I d Um  U ta -  

ratura afar the past 50 ye*re. These attentive oanpHeatiens 

include M  sables of energy expenditure of individuals,subjeet 

te •UHroy siany kinds of activ ities such as walking, olioblng 

ate, These expenditure were expressed in tarns ef k.oalories 

fa r  aimtte.

Fsr e«leuluting the daily energy expenditure pattern 

the tins spent in actual performance of a|apeclfie activity  

should be Measured as ao jurats ly as passible* In the prepa­

ration i f  energy expenditure chart, this raster Is sxsetlnes 

ever astiaatad baaausa i f  tha actual tine spent in ha acti­

vity I t s e lf  is  net a continuous but rather lntarnittant 

(  Ken 1 shi, 19dS).

Body sise is another important eonslderatl »  in tha 

datanaJLaatinn of *nerg/ seats ef physle JL activity. Linear 

relationship between energy expenditure and bedy weight had 

been reported (Hutsen 34  a j » . 1955)• Thus a largerr person 

expands more energy than a smaller ena in perfecting a 

given activity because a larger uses of bedy is  involved.

(hutsen 94  al,.* 1965).
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antmJtatfc A t  M t e k t m k .  ntftUwtq% .*atin

la the 'iativltloa noroal ly oarriad out by the Indian 

woaen college students B u i r ^ a  (1968) found larga individual 

variations da* so age, eeat, height, weight and body aurfaee 

are*. They found the college studonta bad a total e lo r io  • 

expenditure of 1503 St.calories. do shay reecs^iended a dlot 

furnishing these salaries fo r tbo abort groups of etudants 

doing atdant^ry work. Pa Sward ban (1958) dastrained the 

energy oast of saviral actitis les  of laboratory workers ana 

textile  a l i i  laboursra and litttd  b it rtau ltt uadtr (a )  

anargy oatt of aaaantial activities and (b ) anargy oasts of 

ligh t» modaratt and haaty wort*

Alaoat a l l  tht activ ities oarrltd out by tha college 

ttudaatt f a l l  In tha vary ilghs group. 4a a eonolusioo of 

his atudlat Fatvardhaa (1958) proposed that the calorie  

expenditure of oolltga g irla  wort 1500 k.ealorlea. Tha FAQ/ 

880 a apart eoanlttee (1968) suggested that in oatla&tlng 

anargy roguiranoata tha effect of body slat could ba better 

uaad rather than body weight. Mo a lap la proeedure had baon 

derived for a s t i l t in g  caloric allowance. tha strata oondi* 

tlona produo ad by tha hot and hunld environments vaa reported 

to influence to a groat oatant tha waight of ce ll eass, oo ll
Clnd

•olid or laan body uaasAthua tha oxygen consumption. It 

w ill tharafora ba a*an that fa r tha expression of 8m  in a 

tropic-1 country Ilk# India, I t  la  ad vantage out to use 

either tha wolght of the body co ll solids or co ll aass as a
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reference standard, in preference to the surface a n a  sf the 

bad/* 39 fa r «11 practical purp ose a a tia^ lt unit of a j^rta- 

•inn on M i l  o U (ia  or ce ll uses lU e  the height* weight nr 

skinfold measurements should be evolved (iafcvardhan, 1933).

ujutaiu Fa*r*i« .

Enataci k iltaU as
i

The protein retirement of an Individual la  made up 

of two components, (a ) a b<sal amount below which i t  la  

believed that normal haalth and growth cannot ha achieved 

and (b ) an additional an aunt to provide fa r  the stresses 

including minor infections to which everyone la exposed 

(F40t 1933)• When estimates art being a d #  i f  the protein 

allowances far population or groups, a further allowance 

auat be made fa r individual variab ility .

The adequacy of protein in the diet ia determined not
IV i Câ -A'

only by the quality of pratein ingested %  also by ita quality 

which in turn depend a an the essential amino mold composition 

(Patwardhan and Phansalkar, 1990).

The else of the individual ia an important factor in 

dateraining the protein requirement (Feokos, 1933). The 

total amount of protein needed for tissue up keep ia atturaHy 

dependent upon the amount of native tissue in the body and 

for this reason he protein requirement is reckoned per unit 

of body weight (Boger, 1930). Regardless of sen, a person 

of w a l l  body weight would aeedjless and one of Wrgsr than
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average w ig h t  waaid nt«d than the standard allowance, 

hanee the dally protein allowance is  bast a lau la ted  at 

' *<efteitry{ 1937) reeoonends far e&oh individual according C9 

hit toady weight.

Childhood it  a factor that comes into play when extra­

protein w »  needed far building new tissues in growth (fa  ),is»d§). 

Hapidly graving young children might need two to four tinat 

at auah protein/unit of body weight, at adults do, ta provia# 

for pro tala storage in new tissues (Bogart, 19&».

Under A ratio conditions tha calorie requirements 

increases* (hi an ordinary die, increased e&lorle intake 

i t  aaaaapanltfd by an increase in tha intake of pro tain 

(Mitchell and Barnard, 1954). Cold induces a strata situa­

tion and leads to increased nitrogen excretion (Krause,196$)*

To replace this last, the requirement fo r dietary protein 

would be temporarily raised, fha protein needs of heavy 

workers ware much greater than those of sedentary workers 

(raytan, 195?., doHenry and heaton, 1963).

The affeats of protein lntaxe on resistance to infas­

t i  on and that of infection on altro.;en metabolism have bean 

reviewed by dorlashav (1963). Johnston (1937) reported that 

g ir ls  who had developed the habit of anting metis relatively  

low in protein wore ^noh more likely to develop active tuber­

culosis around tha aga of puberty than were wall nour1sued 

individuals who had been similarly exposed. in addition, in



lon&lfeucififtl b&lanos studies ha found that natatlva nitrogan 

b a i n s *  daring th* trsataumt of thair dlsaasss wsr* usual!/ 

followad by &n sxtansion of ths lung lasla&s. On tha othsr 

hand* nitrogan r« tno ti on, s van though tSoars ass no inorsass in 

hod/ weight, waa associated with hailing ot (.ha Issions and 

probably indicttad pravisas dap1stion*

Tha intar-ralationship* bstwasn pathological statas 

and protain ra^miransnts has btsn s:raa*sd by Kltshsll sad 

Barnard (1954) i*od Jhsnsy (1954)*

Factors suoh as unxicty and pain aa/ surksdly increase 

the nitrogen excretion of an individual (dorittshav, 1933). 

Anxiet/ about personal problems and physlcsl pain suoh as 

headache have a l l  haan shown -a have a radueud nitrogan 

balanos daa l t a  adaqoata protain in taka (FA3t 1935). Unuar 

thwsa clrouastsnoes, nitrogan axcrstloa has haan ohsarvad to 

ba lnarsased b/ %a each as ons third for savsral days esnti- 

nuousl/ ( Iblson, 1953). Physiologloal factors hava boon found 

to ha responsible for tha poor absorption of asino acids 

(FA3, 19SS).

Tha FA-3 Joaoittea on protain ra^uiranants (19&7) had 

pr#j»oribad as 3*3 ga./kiiogran of bod/ uaight* that is at 

nora tt*an twice tha laval it  rao onwndad f  or adults » as tha 

raiairanants of protain for g ir ls  in tha post adolescent 

g ir ls  of tha *ge group from IS  to 19 years.



la 196$ tha FkQ ixpart Jmaittaa 41$ not aonsldar 

this w ry l  r j «  d ifft fM o t la  protam ^ u lr d iu n t i  b ttw *^  

adolasaants *ad a d i t *  to ba JustIflad, slnoa tha factoria l 

approach takas ocount of tha pra-pubartal Inarasaa la  growth 

rata (FA9t 196$)• Tha raooaaandad dlatar/ alioaancaa la tha 

?3nited dtatas (SHC, 1934) provlda 1,9 ga/kilogr*a of bod/ 

weight* fh « O&n&dlan .ouncll -Sf nutrition (1964) raaousandad 

for a l l  adolasaants In tha <tga group of 1$ to 91 jraurs 

1.3 gn/kg of hod/ vaight* tha Nutrition Oswalt taa of tha 

National haalth and *adleal asaaroh Council of Australia 

(19 $4) rap or tad tha r.lniaaa rn<iulramnnt of protaIn to bn 

7$ grans* Tha IwMK (1963) raoouaands a c la tar/ allowance of 

2*0 gas/kllagraa of had/ vaight» for tha past adolaaeant 

aga group» which la  ?athar gaoaroua whan ooatparad to tha 

allovaaoao sat up in othar a ountrial.

G loria  protein ratio
.i

4 reduction In nitrogen ratantlon la tha pr«a,novi of 

uar*adl/ raatriatad calorla lntka has baao raportad In ana a 

aninals (Slhaldj^t y^*t 19$4* 9 Qosshardt $!•» 1948*, 

Callows/ and ipaetor* 19$$*, Forba* and fob#, 1950*, dohalaaar 

and tioOawak, 1948)«

Johnston (1941) raportad that whan noraal aaolasoant 

ohlldraa vara fad 1$ par cant of thalr oalorlas as pro tain, 

poaltlrs nltrogsn baitocaa vara ohtalnad cinsistently. Tha 

KitU of 9*0* A* (1944) raconmsnd* tha provlsi >a of 10 par cant 

of tha o*l or las throgh protaiaa for g ir ls  of 13 to i t  /sars
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***•• Jftoaaton (1941) fsaa*; that adolaaoanta fad 20 par aant
!

of thalr aalorlaa aa protain usually oaapiainad of n^uaaa, 

a bd on Inal diioaofart and soauttin*a vomiting and axoratad 

axasaalva amounts of nitrogen in tha nrlnt tharaby proving 

that Id par osnt proain  a<loriaa v»ttid ba Uia optimal lavsU  j
i

Tha British dselaai Assoal&tlon aonaitta* on Nutrition 

(1950) raaonaantiad that 14 par e#nt of tha ealorlas ba talaa 

in tha form of protain by adoleadants. Reporting m  tha j 

anting habita of i r t t l ih  adolsaaaat g ir ls  fron 15 to 19 yaara 

Hobartson (1946) and gldufbvon (1939) found that thay oonsunad 

12.5 par oant of aalorlaa aa protain.
!i

tha lOKit rsaonmandad alio-raneea (Aykroyd g& 1966) 

for protain la not sxpreasad in tarns of psrosntaga of aalorla 
allowfinaas. this aspaot of tha protain a lo r la rsiationships j 
for vha Indian adolesoant group naeds auah nor# a r lt ia a l  

appraisal. ]
i

jc tisaU aa  -s h ill* * .

tha Mltrogaa mtantim of 13 aollaga vonsn in U*S.A. 

bstwssn tha agss 19 to 32 yaara was studied by «ha*ton t l  

(1953). Thraa typaa of dlata irara g i an to than • tha dlat I 

aonaiatad of 1 gn, of protain / fcgn of body w ight, tha dlat I I  

contain#* 110 to 170 *g . of nitrogan and tha dlat I I I  oont*land 

1.12 gas. of protaln / kgn of body waight. It  v&a provad that, 

tha rstantlon of nitrogan in tha above studies aas 7.75 ag/kpi
ICl I * ^  3) • <=*S

A» f  body aalght respectively. Tha nitrogan aetabolian of



14 college vrnsen was reparted by L d v m »  end Oran (1049)* 

dbea m  animal prate in wits included in the diet, the i v m ^ i  

dully secret!on i f  nitragen was 0*02 g. as compared with 

3*33 g* when only the vagi table protein was consumed.

John*tan »nd oeKillan (1958) reported that the mean nitrogen 

retention af s i*  young women on an intake af 70 gau of 

pracein/d*y an# to be 0*34 gea/d-ty* lever tan and Bhadas (19401 

studied the nitraten retention af 17 eallege women* their 

prate in Intake ranged from .30 to lOS* gh/dafi and the dally  

nitro.ea re tent Ian was between 0*31 gai* and 3* 4 g«*

Many aturiies had been conducted an the nitrogen bal nee 

af past*adalescent calLege etudente in Western countries. But 

net many such reparts are sea lab le  an the metabolic patterns 

af women aallege students in India*

An obligatory leas af nitrogen in feeea (endogenous 

ar aetabolie fecal nitrogen emeretlm) oeeua in subjects, 

receiving a protein free diet (Mitchell end Beat* 1934 and 

FA3, 1933)* this was largely derived Crum digestible Juices 

and aearetlana, elaborated in the wall af the alineatary 

treat* «hen prate in was ended ta the diet, sane escaped 

abearptian and increased he feo . l  nitragea output (white 

g£  *1*» 1950*1 and Bell tk. * !• »  1941)* In the adult, the 

eaeretiaa an a pratein free diet was abaut 1*0 g* N/day, 

i*e*, 10*90 ag.ii/kg. body weight (Martin end Hah ins an, I fH ^ ,  

FAO, 1033)*
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«fl»n a protein fraa d ia l m »  jontinued for a long 

klat, tlM las* in .ha f«s «s  uaiika that ib  tha urina, 

apprantly did not prograaaivaly daaraaaa (?A ), 1965)*

^1^4 it ary nltrp.an laaa la  tha urina

Qt tha thraa routaa of obligatory last of oltrogaa* 

urina* ftaaa *nd akin, the urinv la  luantitativaly tha aoat 

important (FA 3* 19&>)« tha hody la oapabia of ad jutting 

it *  urinary aitro^aa output to balaaa# a vida rang# of In taka a 

(Albaaasa, 1933), ttovavar* balov a aart&la oritla«tl laval 

of intake, thla adjuatuaat data not taka piaoa and tha body 

•u f a r s ,  a aonttnulag lata of nitrogen (Patvardhan gjt %X,»* 

1949.* Sbar»an, 1952)• Tha output of nitrogen doa# not 

la  faat attain a ooaatant laval (rhantfalkar and patvardhaat 

1954.1 Patvrdhan, 1910) but f a l l *  aoRtinaoutly aa tha body 

baomoa dap la tad of pro .a la  ( fA j t 1945).

On tha othar hand Paerlaha (1945) did nitrogan baimum 

la  adult Indian vouaa #aa found that tha urlaary nitrogan 

oxaretion generally daaraaaad rapidly aftar tha lav protain 

dlat v.a laatltutad and atablliaad la thraa or four daya«

arrara la balaaaa atudiaa

Sinae aaarly a i l  *x*ariaantal data on protein and 

auiao aald ra^uiraiwata of »an aa *a ll aa iaforaatioa oa tha 

mitritiva valua af dietary protein, h*va baan obtaiaad by 

altrogan balaaa* taahai%uaay it  ia  partloul rly  partinant 

to da*oriba certain limitation* of thia aathod*



Sla«9 the sane feed ihe subject eats a n jiet be 
analysed, tbit suit b# an a duplicate sample » t 
enphasia^ed by A lU a  tS. U&48) It It  likely that the 
Intake vail* be ever estimated tinea snail lasses an u tent l i t  
aad tea11 amounts ef uneaten parti me ef read are likely ta 
be included in the anaiyted a mple. The excretion wmid tend 
te be underestimated tinea there sre numerous appartualties 
far ineecplete collection. These errors are net likely ta 
be randan. ivwi a S per seat ever a? under «a tla 4 1»i af 
the intake ar exerttlea of nltragen night change the retea. 
Uan value by 1W per eent. Pir ther nare the determination 
ef a tea ll value af nitrogen retention, by the d iffer  nee 
bet*»ea tea Urge v lues af intake end excretion i t  inherently 
inaccurate (Uaedeoar, 1956}• The errar is thus expected ta 
be larger then the balance study i t  dene with a diet high 
in prstein (Beaten and Hehenry, im i) •

In the past,nitrogen leer s included aniy the urine 
and fecal excretions although nitrogen lattes were observed 
la sweat ,hair er nail. &venthaugh information on the deraal 
altragen leasee has been published prior to 1930 (Mitchell 
and Hamilton, 1949), the Feed and ^gricultura Organisation i f , 
thn United Nations publication (1957) did net mention the 
passlbllity af increased protein ailawuaces under conditions 
that preduce profuse sweating, These nitre.ea lasses 
ranging even as high as 130 ag/lOO *1 af sweat (Mitchell 
and dda&n, 1959) night be sf consequence in evaluating 
pret#In requirements especially i f  individuals consuming
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low proto in lAUkti in hot bun Id or hot dr/ areas*

A third factor which night Influence ths results and 

which night sake lnterp?etati in difficult is that information 

is seldon available on bod/ composition. Balance studies 

are usually carried out for rather short periods and shifts 

in hod/ conpositl >n or tbs distribution of the nitrogen in 

various tissues os/ possibly occur. Thus short-taro experi­

ments *4nder experimental conditions night be only gross 

Indications of long tern effect.

SaMAUtoiit i A r n U a

The biochemical Measures of protein nutrition a ay refer 

to either the relative atie^usoy of protein intake or he 

extent of protein depletion (Aeraabelkar g l &1*, 1932).

Arraysve (1900., 1933) pointed out that the maintenance of 

skeletal musculature is oomptible onl/ with adequate protein
'l̂ acrifciapĵ

intake. ds*4Agy (1932) points out that 78 per cent of the 

creatinine is in the sssletal muscle, and since it has beam 

demonstrated that muscle creatinine is ths precursor of 

urinary creatinine, the excreation of creatinine oould
e

serve as an index of muscular* raas. Serimaahiw 4^.,

(1999) reported that, with s constant diet, urinary erwati- 

nine excretion reflects the change In lean bod/ mass, how­

ever changes in urnin*r/ creatinine excretion following 

stress h^ve been reported by oohotts&edt t l  kl*» (1993).
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Sines urinary axoratioa of creatinine Is <5 • «  rained 

priaoipaily by iaan body nass, Jbu auabar of allligrans of 

oratln ns axoraatad In 24 hours, pur kilogran of body 

weight, that ls9 thu "araatlnina eo-ef;i«ient“ has boon 

usad as an iadax of relative aaotint of ausele aass of tha 

individual* Folia (1905) found that as the protein intafc•

•as increased, the percentage of urea nitrogen twcoaes greater 

in the total nitrogaa restInina ratio in urlae, nay prove 

to bo a usaful index of protein intake ( Keranbelkar ft£
1952)•



I l l  iOi'&MUI&ftAL U ii

Thia study was undarta«an t3 a^sas* tha M t tb »U «  

pattaros with rafarama to p rsU la  and cU orias of six  

salaaiad post adolassant collage suntant* vbo war* e Jason lag 

»  v « l «U r l i a  d lst la tha hoatai* Tha iatahs of a -lo ries  

«md protaias vara by oaloulatlon and b direct

analysis of tha samples* It  v&a also slaad to oaapara tha 

ao ur&oy of confuting thss# intakes with tha aid of tha 

food ooepasitioa tsblaa ( Ayhroyd* 1966) by ooaparing with 

aaelysad value*. tha dally  raaal loaa of calories, &ad 

ariaary «ad faaal nitrogen loaaaaa wara dataralaad.Urinary 

araatiniaa sxoratlon* wara also data rained. Haights aad, 

weights of thaaa post-adolesoent subjects wara reaordad for  

over a parlod of aig:>t anabha la order to assess tha t rand a 

la  their growth during tha axparlaaatal period. Fluetua- 

tlona In body weights aloaa would be used a* an index of 

tha o lo r lo  balance batwaaa tha intake and expenditure*
dbjJixro'uwLd

Tha Basal Mataboilo Hate of thaaa subject* werê .ftnd tine 

record of tha physical nativities of tha subjects vara 

analysed to correlate with thalr energy expenditure*

i& U ttU au?I .ibfelialA

Seventeen to alnataaa year old aallege studants 

studying In 3rl wlnashlliogaa home Soleaoa Joliage and 

rasiding la tha hostel altuatad la  tha oollaga campus vara 

selected for tha study* of tar aaqulriag thalr consent and 

eooperatlon* Thay were a lln ioa lly  examined for normal
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st*to of health* They were free from intestinal para*Its* 

and had no known food allergies*

aft&ajEft4a&kl^a...a£

As the alia of the s -udy was to find oat the meta­

bolic patterns of calories and proteins of post adolescent
x\jo ailaAmU-Iuxu trf" f̂ ^̂ L̂c-o-Uoru

g ir ls  in their normal diets,^ In the hostel diet were 

introduced* Throughout the experimental period of eight 

months the menu given in Appendix 1 was followed* Vhua 

30 subjects were selected for the study of food Intake 

including the six subjects whose metabolic patterns were 

determined later on*

The o>oked fooJa actually consumed by the subjects
C X - v ?

were weighed in order to determine -he food nutrient intake
A

of the individuals* This method was selectjd because 

welghment la the uost a o .jurat# nd precise one than any other 

methods like the recall, food l is t )  questionnaire and 

interview methods and is  independent of memory ( Jhalaers, 

1932,, FA3, 1933). At every meal fo r three consecutive 

days before the subjects come to the table item of

the cooked foods were weighed to a nearest gram on a Qhaus 

scales placed in a separate set of dishes* The subjects 

were requested to eat ad iib i ,um out of the weighed out foods 

placed on the table* The le ft  over foods in the utensils 

and the plate wastes were weighed for each food item* The 

weights of the cooked food actually cansused by the



subjects was thus calculated from whs differences in ths 

weights of the foods in the table before and after meals. 

Thus the daily consumption of the o3oked fastis by the 

subjects wer recorder* the food intake >.e terminations 

as per the above procedure were repeated after a period of 

three months to find out whether therevere any changes 

during the course of the experiment on the caloric md 

protein intakes by the subjects*

in order to compare the raw food equivalents of the 

cooked foods the quantities of the raw ingredients that 

were used for 100 g* of the cooked foods were determined 

by weighstent and o&loulatetu From the data, using the foou 

consumption tables of >*ykroyd (1933) the caloric ^nd

protein consumption of the subjects were computed*

A a tU iU - i l  Jifautiid. m  itcaetin

On a tenth of each of the items of the cooked fowls 

actually consumed by the subjects were weighed nd colleetec 

as a representative sample for analysis in a jar* This 

sample was homogenised in 1 H.hydrochloric acid and made 

upto 290 ml. and stored In a refrigerator* The same night 

or the next day morning trip licate samples of 5 ml* of 

the homogenised food were taken for protein estimation by 

the .'iaoro kjeldahl method (a .0.4*£*1930)* hundred ml* of 

the homogenised food was dried to constant weight at 30c. f ot 

24 hours and one gram of this sample was used for caloric 

estimation in a Bomb calorimeter (Wilson «£ &!•, 1930}
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CaHsation of urine and fecal i^ a lt a  and tht i — lT ila
aa&a. ?n

The 24 hours voiding* of urine anti f«oea were 

collected (6 a.a. to *3 a .a .) for thre^ oonoeauti ve days par 

tubjact. ran ml of toluene was added as a preservative in 

the urine sampla ant stored in a rafrig#rator. Mltrogen ana 

oreatInina estimations war# dona either on the same evening 

or the next day morning within 10 hours aftar the collection  

time. Triplicates of five ml. of the urine staples and two 

grams of the foc -l s .mples war# used for nitrogen estima­

tion (A .I.A .C ., 1930). The experiment was dona on the 

24 hours urine and facsl samples for three consecutive days 

for each subject.

Five grams of .he fooes were weighed and dried to 

constant weight at 30° J, and powdered and about one gram 

of the dried feces was used for determining its  ctlorio  

content in a b*ab calorimeter. (Wilson &X», 1930)•

One ml of the 24 hour urine sample was used for  

creatinine estimation by the Jafee method (Kleiner and 

Dottl, 193S0. Creatinine estimation was done invariably 

within two hours after the collections.

taiaiiiint vtF *r —aui*— mt#

The basal sae tab olio rate of the subjects were deter­

mined using tne Benedict Roth apparatus (Wilson fJSt 4.1*» 1930). 

The subjects were revuestad to keep a time record of a l l  their



dally activ ities far seven consecutive days by the factorial 

method using the fables given by Banerjee (1942)*

m AiliU

The heights and weights of the subjects were recorded
■hr

at every fortnight a period of ei^ht months in order to 

assess growth i f  i t  had occureo, during this period* fluc­

tuations in body weight was, used as an lndeak of caloric 

balance* Heights and weights of the subjects were taken 

as follows*
* .

The subjeots were asked to stand erect, barefoot with 

heals and scapulae in contact with wall* The head was so 

h<*ld that the line of sight was horizontal* By keeping a 

scale in contact with the scalp heights were recorded to 

the nearest centimeter*

The subjects stood barefooted on the plateform of a 

weighing machine* The weight was recorded correct to 0*1 kg* 

No corrections were a..de for the weights of the clothing 

worn by them*
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a tat 1st leal  analEil& .

The difference between two indices were tested by 

using *t* testa

* * J S _______ *a_s - - -
*i * 2

Aaong the resultant ‘ t * values with M -  1 degrees of free* 

dora, using the ' t '  tables only those with a probability of 

0*05 to 0*01 or less were considered to be significant*

The regression equations were calculated between the 

nitrogen retention and nitrogen intake. When both were 

expressed on the basis of body weighty surface area, and 

basal calories* In each case the correlation coefficient 

was also calculated* The details of these calculations

are given in Appendix XII



17  ri&iL'LTd A t &  U l d O J U U l J i t

The prasent study was undertaken to assess the 

metabolic patterns with reference to calories and protein 

of six post adolesoent students who were residing in a 

hostel* No attempt was <ade to change the hostel diet*

The dietary intake of calories and protein were assessed 

by calculation from weight of the cooked foods actually 

consumed by the subjects and by direct analysis of the 

samples* It was also elated to cospare the accuracy of 

computing these Intakes with Urn aid of .he food composi­

tion tables of Aykroyd (19*3$) by comparing with tra

analysed values* Heights and weights of these post adole­

scent subjects were recorded on every fortnight fo r over 

a period of eight months, in order to assess their growth 

i f  any had occured during the above period. Jn the other 

hand fluctuations in body weights alone would be used as 

an index of the caloric b lano*. To find out anyfluctua­

tions in the caloric and protein in th e  of the subjects 

the weighment of food intake and analysis were repeated for 

the six subjects after a three month period*

ta lly  fecal loss of calories, urinary and fecal n it - 

rogan lossaa, creatlnin# excretion, and basal metabolic 

rate of these subjects were determined for three consecutive 

days* A time record of a l l  the daily activ ities of these 

students fo r seven consecutive days were maintain id kept to 

calculate the caloric expenditure of the subjects by the 

factoria l method* The number of subjects fo r whom the above
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data irara oollaetad are praaantad in £abla I*

TABLa 1

PA tT I-j L*K3 ABiUT H * IK IF L IO A f*  4*A3 Uh <31^ 1*3 OF 
Ti1g  POwf ALJUJIJaNX aJKjJU iiTU>*HT3 -H i  

TnaiH aUttbi&ilb

b*Mo* Haasuraaanta
busbar

3f
aubjacts

1. Fortnightly haight and vaight raoords
for sight months • •

2. Jalorlo and protsln intai&s (by walghaant
of aookod food fend ailou l.tion  and by 
analysis) • •

3* faoal caloriss ••

4* Urinary nitrogsn ••

5. Faoal nltrogan . .

3. Urinary oraa .Inina for 24 hours . .

7. Basal, natabolio rata ••

a. tiaa raoord of tha dally aetiv ltias

30

30

d

3

6

0

a

3

$Lla&U -

Tha aga, halghts -nd waights of ha subjaots nra 

raportad in Tabla I I  along with tha aga of aanariahi 

Tha Individual v&luss ara glvan in Appantiix II*
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The subjects were 17 6a 19 /• r i  of age and hence 

belonged to the post adolescent age group as per .he 

definition of *hng f£  iJL» (1936) and Johnston (1953)*

The heights of the 30 subjects whlah were recorded 

every fortnight shoved absolutely no changes except in two 

oases where the subjects had increased by 0.3 eas* hence 

.he aie-ns of the in it ia l heights alone are reported in 

Table I I I .  The adolescent growth spurt occurs before and 

around menarche which was around ^n average of 14 years 

for our subjects (Table 11) since it  was three or four 

years since their menarohe they night have alreacy stopped 

growing in terms of Increases in heights* The periodical 

height records which did not show any increase correlated *■ 

with the above reasoning*

The mean heights and weights of our subjects were 

l&d,3 + 0*33 cats, and 41*4 £ 0*19 kg. Jlarke (1966) 

reported mean heights and weights on 133 medioal collegs 

students in Usdhiana and Vellore to be 155.7 cna. and 49.0 kg. 

Bbalekar and Fhadnis (1966) reported the mean heights nd 

weights of 13 year old women eoliege students to be 152.4 cm 

and 46.5 kg which is very close to the mean heights of 

our subjects. Very few studies had been reported in India 

for heights and weights of the post adolescent age group. 

Banerjee (1931.» 1912) reported the heights and weights 

of 19 to 20 year old g ir ls  of Rajasthan to be 156.3 an. 

and 46.0 kg. Table 111 give the mean heights and weights

of the post adolescent students of the present study oonpared 

with other published rsports In India.
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WOM£AJI
m&as *oat hAiiHX a« d ABiaar of isiiAM^smeicrs 

as par im otftti lh tn& Li?*<u:ua& jomp iud 
Wira THB P.iaa&kT SfOD*

TABbiS XII

Number
of is f  trance

students

Place of 
meaaure- 
Mnt.

Age
(y*«)

deight «Ailght 
(cm) (kg)

30 t'his Report

133 Clarke (1963)

27 datoakar at al 
(1931)

13 Banerjee (1931, 
1932)

9 Banarjee and Be; 
(1933)

Coimbatore 18*6 132*3 41*4

Ludhiana 20*3 135.7 49.0
and

Vellore

Bombay 20.00 157.3 47*3

Rajas .han 19*9 136*5 43*0

Calcutta 20*2 133.2 49.3

SMparttf with thus* data (Table I I I )  our subjects seemed 

to be equally ta ll  but weighed less*

The discus s i >n elsewhere an the marginal calorie  

intake and expenditure cf the subjects also correlated with 

the abovu finding of our study* The body weights of the 

subjects were recorded every fortnight and their means did 

not d iffe r  significantly*

A comparison at the beginning and at the end of the 

study did not show any significant change in the body 

weights of the subjects* Such a maintenance of body weights 

with insignificant fluctuations by the post adolescent g ir ls  

whose heights were o>nst nt may be considered as a reflection



33

» f  the ealerle bul&n ?e between intake and expenditure. M& 

attespt was end# to explore ‘hair oody exposition . fhs 

fast that a l l  of than were la  high positive nitrogen bal^no* 

while weight eh nge» 414 not ooour indicated that they nay 

he aoouaul ting lean body etas &t Mm expense of adipose 

t la sue. lienee different aethods shoulc be aseu to evaluate 

oalorie re^uirenants when narked orngea la body oopposition 

were observed (Hutson, g& aj^.v 1933} •

EM&_4AUkfc

As ftonld he seen iron fable IV the calculated ne&n 

oonsuaptloa of food groups by thirty of the post addleseeat 

subjeets (Appendix IV) were below the reaon ended allowances 

for balnannd diet of 1C.4H (Aykroyd §£ 1953)•



1A3L4 IV

om M H ttlJ li JF FOOD aaOUPS S* fttt. FOftt  *0JLt**CS*l 
won..* d m **? *  hal i u h  :m  ^

. AUuatfAlf^S U*K33Si> 1®*$)
f o b  a  H A i ' M C M b  i a l r

a. no. Food stu ff«
3s*a of 4stusl Mssa 
iatfcs for 30 for  
studsats 3

stadsats

Haoaaatsadsd
ilioimass
(XvrtM ***)

1 t t t i * 1 i i t i i i i i » 1 *• 1*• «HM» •<»«*• s»«» mmmm
S*w«« «•« mu

1* j«rs s ls 333 323 400

8* Fulsss 03 31 35

3. Lsafy vsgstablss 0 10 114

4l« Boots &ad t’ubsrs 42 47 35

5. Oth* r vegetables 30 31 33

6. Fruits 07 7d 35

7. Bilk sad a ilk  
produces.

270 • ' 332 334

3, Sugar 24 34 57
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Tto man ^u^ntity « * r « l a  oaostwad 9/ tto subjaots 

was 330 j .  vfeioh va» las* tfean tto rasaasaadsd illw u n oM  af 

400 g. fh ia vat raflaatad la  tto 13v» f aalsrlo  «od pratala 

Intakas *>f ito subjects (Tatola /) and la  disaussad alsautera* 

Tto M m l i  a&lai/ 9% iw w 4 ware rlaa tod «riaaat* 3&gl was 

osasuaod aaea a week as ragi aalt ar srotta*

/
/

TAJUug V

Nkak ouf.Li or c k te itm  **u m x * i*  roan 0*100*3
• CMBimm Bl XIU  POST A£3U30*irr tfOlUif

•nnuara

Fm c  groups I » ik lo r l« i * m a
*• 4»  ’*• 99 •

Oaraal* 330 1133 30*3

Fulsas 33 137 11.8

Laafj vagatablas 9 3 0*3

ftaats and Tutors 48 30 0.3

Ottor vsgatablas 39 9 0*3

Fruits 37 100 0.9

<4ilk aad a llk  prtouots 337 131 8.3

^ugar *4 93 -

Oil ia 132 -

fatal 1034 33.2
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Fifty three g. ofy pulse* were consumed against a 

rsaonoended allowance of 3ft g* The daily consumption of 

pulsaa by the students war* ami lia r  than what haa baan reported 

fa r meat at bar »raaa in India a* ibcuid in tha dietary Atlas 

of India (ICXii, 1964). Among eha pulse# amsuned, S3 par cant 

vaa rad gran and 3ft and 13 par oaata vara bengal grid* and graan 

gr a. Tha protain content of the f la t  w.s aainly constituted 

by tha oereala and >nla«a. Considerable quantity of* protein 

vaa contribute fron a ilk , which oat tha recommended allow* 

anaaa of tha balamoeu diat of UKA (1961)* It  nay ba partly 

nant here to point out that tha milk intar,® d t a  was reoorded 

for tha aatual in ivldual consumption par d&y taking aar« t> 

datact tha quantity of vatar added in tha fora of coffee* 

tea ate* Tha higher quantities of a ilk  consumption rap or tad 

hara was unusual.for a hostel diat in India* Sageswars Hao 

(196ft) surveyed 333 diat schedules in tha 194 educational 

inatl ,uti >na in 3oath India *nd f  ound 70 par cant of tha 

total nunbar of dicta did not pro*Ida avan @33 g* of nllk*

fallow and graan vegetables vara a a tan in snail

quantities* But carrots and to.sotoes ware uaad in salads*\'
l*»afy vegetables* root* and tubers wars alto onounedjin vary 

anall quantitias* Tha consumption of fru its  was nearly 

fu lf i l l in g  tha reeom&ended allowances* which ag in was unnaual 

for a hostal diat* Hagesvra >lao (1913) reported thot more 

than half tha nunm r of hoatal diet schedules did not 

contain fru lta* The fu lta aainly consumed by the subjects
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vara banana# am* only 25 far cant vara af Uw' oltru# variafcy* 

Hanoa rasraaandad allowance# j f  vltaaia A and V  through 

f r u i t s  nay act b# i'ullyaat in tha hiatal diat a on tunac by

fcha sabjaot#*
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UALCUklT** *Sl .i«AU*01 OALJtUO *81 V A ft AM UK M L*  
JF T M  P t X i t  A t J L d d C m i t  d T W M S d  d t W I M )

Ta* U  VI

JUOaldrlftt
3.M>.

P roum

w&lcul&t«<l J»lftltliftt«3 Analytt*

1. 2334 8134 34.2 32.3
2. 3132 2070 33.0 33.7
3. 1333 1413 39.7 35.7
4. 1970 1379 43.8 48.9
3. 1731 1573 31.3 39.9
3. 1341 1393 46,4 30.8
7. 1337 1377 48.5 30*3
3. 1309 1335 43.8 42.7
9. 3213 2948 34.4 33.3

10* 1994 1309 43,9 47.9
*1. 1730 1532 31.2 44.3
12. 2214 2153 34.2 34.3
13. 1903 1837 30.7 38.9
14# 1352 17 55 44.0 44*5
IS. 1399 1788 49.1 44*7
Id, 1733 1707 47.7 45*1
17, 1957 1743 32.3 30*1
13. 1359 1753 32.1 33*2
19, 1333 134 i 43.0 44*0
20. 2270 1973 40.1 49*3
21. 1301 1757 48.5 47*3
22. 1327 1775 45.3 43.3
33. 1709 1339 44.0 44*3
24. 1733 1703 40.0 47*5
33. 1381 1648 43.4 43*3
25. 173$ 1744 44.5 43.2
27. 1795 1848 44.4 41*7
23. 1933 2000 43.2 43*8
29. 1793 1734 55,9 37*3
30. 1939 1811 46.2 44.3

Na&n 13721
23

1787± 
31

4S.3t
0.7§

47.31
1.22
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Calarld intake.

The nean calculated and m ly»«6 values of the calorie 

intake by the subject* are presented In Table 11. tb « naan 

analysed vniua s f caloric intaka by tha past adolescent 

sttbjeets was 1737* 31 K.oulories (Table iTXy • Theec values 

ar« ia<tUar than he 2100 X«tkbri(ia which it  tha rioM nadad  

allowance of tha lJ i&  (Aykroyd U  g i .,  1944) far tha 14 to 13 

yaar alb g ir ls .  Cereals supplied tha bulk of tha salaries*

tha caloric allovano** for Indian g ir ls  of tha age 

group 14 to 21 years was 1 ova rad in 1937 revision! slaoa tha 

activ ities of the adolescent g ir ls  in India era auah lover 

than their a&le counterparts. Tha physical atlv itiaa  of 

our present subjects vara s t i l l  lower as shown b/ tha activity  

records of tha stodants for sawn consecutive d*ys (Appendix VI)* 

. Nona of tha six  students participated in strenous genes during 

the period of study* Tha pattern of the aaloric expenditure 

of the subjects chIcuI ted by the factoria l Method gave a 

tot* l  expand it  ura of 1947 &• Calories par day (Table x_iy )•

. Banerjee (1942) reported that tha energy expenditure

of collage students In Calcutta was only 1303 k«ealories per 

day. 3»nerjee t i  gj*.,* (1943) reported the energy eansttnption 

of post adolescent woven students of JUJaethatt as 1438 

K.04lories.

The western standards gave an average of 2300 to 2400 

&.o*lories per d»y or 19 to 13 year old post adolsaoent 

g ir ls  (Xouflg end litcber, 1930.» kppright g i  1934.,
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Holt and FHfi| 1931). Thus the m eeea* to ba t vide varia­

tion In tin* 9 *1 aria intake of post &<t)l«3Mat g ir le  in 

western aeuntrlee and India* The Implications or ouch a 

u r g it u l  intake on the nutritional statui of thi college 

students needs to be studied critica lly *

Adolescent ago group (19 to 19 years) hat baen consi­

dered as a separate age group in th* es^igment of energy 

allovaae '«• The c&lorio requirement of adolescents are 

3409 for g ir l*  (FAJ, 1997)* Ai in th# ceae of adult papula* 

lion, tab la* of cjustments fo r body w l-gh t had boon deve- 

lopod by f*Q  (1946) fo r calculating th« daily oalorio 

requlreuents* Thu* for a body w igh t of 40 kg* the calorie 

requirements of g i r l *  (16 to 20 year*) la 1896 calorie* which 

s«*as to be nearer to the aalorio intake of -he subjects in 

tho present stud/.

The calorie intake of the students in the preaent 

study expressed as , * r  unit body w ight w s  43 k*c l/kg* of 

body weight FAO (1969) recostaended an allowance of 46*7 m l/kg* 

thus shoving that the calorie intakes of the subjects in the 

present etudy were lo w r  than that of FaO (1999) , ev^n when 

expressed in terns of unit body w ight*

t ratein intake

The protein intake of the poet adolescent students 

w s  46.9 • 3*08 £• (Table IV) or 1*3 tfg/kg body w igh t, 

which w e  derided ealnly fro* cereals, nllk and pulses*
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Thus the amino cioid pattern vault: hart been wit the require* 

meat of the subjects since the proteins vara fra# a wide 

variety cm sourees G’atwardh-n» 1940).

The protein intake r»em aa^a4 for this age group by 

tha XdrtR is  (g»0 g/kg boey weight) S3 grama far a g ir l  of 

toady weight 41*6 kg. thus tha subjects verm masting only 

around Si par eeat of tha recommended allowances of tha XOSa.

But the FaO (1967) "safe p ra tt led  allowaacas* f i r  tha 

past adoiateent g ir ls  of is  to 19 years ala it  41 g. for a 

dietary protein sacra of 31 and 52 g. for a protein so ora of 

$8. Thus tha protein intake by tha subjects of tha prasant 

study seemed to aaat his requirements as par "safe pr&etlaal 

of FA3 (1957) •

Tha naan daily protein intake obtained from the dietary 

surveys earrlet out in India ware 43 for the post adoles­

cent woman (XCtoUt, 1964). dooular (1946) reported tie protein 

lat**e of 105 eoliaga woman ~a United States and found that 

they eonsumad 94 g. of protein par day. On tha other hand 

Baser jee uk &L* > (1933) reported tha d< ily  consumption of 

protein of d adolescent young o lle g e  woman in Rajasthan to 

be 43 g. Thus tha protein intake of tha subject of this 

study was similar to the r-Uues reported in India but muah 

lower than those of Patera reports.
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JkaA pto.*ladUilJi&?Ujaa&4 ̂ ja iU atiddJM d
lftUiyu«jyS

Tatola VII givaa tha o&loria and pro;ain intaka af 

tha six stuaants at tha beginning of tha abud and aftar a 

pari ad of three a oaths. Tha individual data «ra fivan in 

AppaiWioas IV and V. T ils  data wa-» oollaotad in nrdar ta 

find sat ehether Oiara &ra an/ periodical variations in 

a&larla and protain int-ka to/ tha sutojaeta.

. TABU! VII

nmM vALaiUJ UlfAKd OF did POST Atrfam&uft iXVDMT& AT 
THE BrniimiMV 3? THa drODK Aflt? AffiA A FgHlJI OF

THM4 HJMfHiS

At tha baginning

IX
da/

I I I
da/ £4aan I

da/

Aftar three a noth*
i — ■  T i r a n a

4a anI I
da/

I I I
da/

A.calories 1963

Protair*
r

49.9

1906 1928 

63.4 47.B

1932 ♦ 1727 l » m  im o  17S®£ 
97.7 370.4

49.3 £ 42.1 47.7 42.4 44.4+ 
2.40 1.27

Ualaulatad dell/ calorie intaka ranged t r m  a vaiua t i  

lav as 1436 ts 2980 A.aaloriai* and protain intakas ranged 

fran 42.1^ ta 30.4^ tha re to/ shaving that thnr# vara aids 

individual v riatioas. Tha aa*n daily oalarlo intakas had 

particular!/ high standard errors*,. Vhila tha protein intakes 

had a conparatlvsljr ana lia r  standard error. Bo statistica l 

anal/a&s an dail/ variations of intakas of o&lories or proteins
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oould be don* for individual subjects slnae date on food 
intake vat e ;1looted cnly far tnre* eonseoutivs days.

In order to cheek whether chew were any periodical 

fluctuations in ealorle and prate in Intake by the groups of 

pest adolescent g ir ls ,  tbs dietary intake wee studied at 

the beginning and repeated fa r the sane sin g ir ls  after a 

period af three aoaths* the nesn values far calories and 

proteins were 1933 ♦, 93 and 17b? ♦ 270 kilocalories and 

49*3 ♦, 2*4 g And 44.4 ♦, 1.3 ̂ respectively. the ' t* value# 

between these twa sets af scans wes\- nat significant, 

beesuse af the wide individual variations leading to large 

standard errors fo r the aeaas*

Thus ev*n though the calorie and protein intakes were 

not significantly different during the two periods, the seen 

mluee of caloric and protein intakes had a deereasing 

trend after a period of 3 months.

iiAvUtM lJinA .

The soaked foods actually aonsused by the subjects 

were weighed in order to determine the euloria intake of the 

individuals* Bj weighnents the quantities of the raw 

ingredi&ats that went into 103 g- of o coked foods were 

calculated* Frets this dat« using the food eoepositl m 

tables of Aykroyd t i  d l*- (1933) the calorie and protein 

intake were oaloulated and the aean values are reported la
Tab(<i VIU
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Csskad fasd saaplas wart tla s  aail/M t in *  boab 

o&lariaatar far aaisrlaa* dltrogan contant vat dataraiaaci 

b/ aaora SJ^iibi aathsd* Tht individual data art |iv«a la  

tppaadlx VI and ¥11.

Tha at an af tha oaaputad valuta t  dally  ta la r lt  

intafca vat 1378 a 33 &* a* la ria t and tha an&l/sad at on vslua 

vat 1737 t, 31* Thus tha aaaputud valuta t f  tht oalorio 

intaka had a pw ltiva  a ig n lflo n t  arror of atari/ 33 3* 

oa lor its . '

It  appaars that i f  tha w igh t of 00okad faadt aotuall/ 

amauatd b> tht indivlduali wart dattraiaad oalauUtad g lo r ia  

valuta art var/ navr la that af anal/tad valuta obtalaad b/ 

uting a b » b  aaloriaatar.

Tha taana af tha aalaulattd and antl/sad protain intaka 

valuta vara 43.3 t  0.79 an 47.3 £ l . i *  g, vhioh vara not 

significant!/ diffarant f r  t  aaoh atbtr* although aoauras/ 

in aa tab olio bal»naa stadias a*n bt aahlavad o«l/ b/ labs* 

rator/ anal/sis of tha d ia l, published, tablta (Aykroyd 

13L l l » t  1933) a fftr  a slats aatiaata i f  dittar/ prstain* 

and salaria valuta than rapart^d bafora at par tht rasuit# 

of our stud/*

(!£9%%AAM\azi<i% a.OthtJiUji8i4;,%Cald4a>a4 jcama afebiiaui

Tha r »tio of a-tlaria# to pro tain is  hw of tha aoit 

iaportant probing* I f  ths.salarla at ads art not att b/ tha 4 

dlata* tha affloianoy of prataln utilisation i t  rsdusad*



Si

8§a«« tha protaln in t a it# la  across#* as parahntaga of 

oUori© lntulc# in thia aaatlon. Tha oalorlas and protain 

rrnlu#* praaantad har ara tha m m i  of tha trip iloata anal/sit 

of tha aookad food uuapla actually a>aa«jaad by tha au&jaata. 

tha aaan d * i l j  iat&fca of o* lor 1 fit, protaia and paraantaga 

of prot#In malarias of ha ala past adolasaaat voaaa ara 

praaantad In tahla VWUi

fa JLt. m  >* •

M k *  D U l t  k * L U M b  ¥ *L U M  t  J &  C "&MX&3 ,  f>&9fd lM  att? 
vmcmtiAZi, i *  m offtii cawdisa or .'«& roar 

A t - o ^ ^ r  s m u T s

3. So.
fa il/  
latoita a? 
fcUalorla*

halljr 
lataha of 
protaia

Ps?a#ntaga of 
protain 
oalorl#*

1* 1330 53*0 12.1

8. 1734 33*3 11.9

3. 1734 33,3 S.§

4. 1777 43.0 9.3

3. 1439 49.3 13*3

6. 1337 44.0 U .4

ha an 1390 £ 39*9 45.9£3.05 U . l  £ 0.33

tha a# an paraaataga of protain aaloriaa of tha poat 

adolasaaat voaan atudaata of tha praaaat study vaa 

U . i  t  0.06*
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TAflitfi m i  X

Cm  M U m Jf ttie, MA&M lB tJU  OF JAUlrtL-J -Ml tOd 
r&midMTAQS OF PfUTdlM C«LMXM* )¥ ?H4 F341 

Ai#oi.&*>*Aif? ao*dii drui'iUK*

* » < ■ —»*><i«w<»aa«rn»* •  wmwawaa«*»#»»M — awaw '•ww <* **«*■* <•«♦'
H «  id  to id  jrt^ri

Aafaranoe

a»u»a»«ww»MKaaNMŜaMs aw an aaaaaw »■»» «•««»•«

fa ta l Diatary 
int*fca 

A.owlorlaa
«>> aa «*«• aw ■*«» as «»•*• *» *» aw a»«a aw aa

iaroantaga 
of p rota In 
oalorlas

4»«ww»a»«aw a* aw -'•aŵ aw

national Baaaarob Jounoil 
(1944)

2400 12.9

Indian Oounall of dadloal 
Baaaarob (1999)

2100 9*4 . . ,
C^rmry D-t̂ -

)>-rc>Cẑ v-i c*JLL«Tvo a<rv\ tt.

Canada (1994) 2399 3.9

Xouoi and Pltohar (Idaho) 
(1990)

1974 13.0

FAO (1993) 1910 11*0

£ppri*htv 3 id wall and
3*anaon (1994)

2992 11.7

holt and Falaa (1921) 3097 14.3

As par tha praaant atudy 1990 1 99*9 U . l  t  0.44

 ̂ .
Tabla m-X flvaa tha aoaparla m of tha paraantaga 

of protaln G lo ria s  aupfillad in tha praaant at tidy with 

othar avaiiabla raparta.

[19)61 >
Johnatonraport^d that whan normal adolaoaata wara 

fad 19 par cant af thalr malariaa at protaln oonslatantly 

paaitiva nltrogan baianoaa ware abtalnad* Tha Unitad 3tataa 

Baobnaandad allawaaaeo provid# about 10 par aant fa r ba/a 

and ^ lrla  af 13 ta 19 /aara of »<a. Johnston (1$&1) found



S3

that adelesssnts fed 30 per Mot of their salaries ss p rots in 

usually eomplalned of n*us*a, abdominal dlssomfort and some­

times vaulting and tJcantsd iiM atlv i amounts if nitrogen in 

the urine* the British Hedioal a^soelatlon Ooamitte* on 

Attrition (1950) reeonmondsd f ir  a ll adolescents that 14 per 

eent of the out l or is a be taken iajL the fens of protein* 

rfiddovson's report (1957) eiteo by Seaton and hohenry (1955) 

on the eating habits of son* 400 British adoleasent shildren 

in 1935*1939 shoved that they usually sts betvssn 11*9 and 

11*9 per esnt of their salaries ss proto in eceept for tie 

girls froa 15 to 19 years whose average vas 18*5 per osst• 

thus the data for the protein calories of JU*1 per Mint 

seems to be similar to the observation of aftddovaom (1939) 

vhere at ths .western standards report a ratio of 15 per 

esnt* Ths Z&#Jt (Aykroyd « i  1955) did not reeommead 

any value for this important protein ealoris ratio*

feea l .loss of salaries

Ths asan daily feeal less of salaries are presented 

in the Table V* -
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tABIS WL. *1 ■

tm  m i x  ygCAi. h jm  ar c a l m ** at rn» $u  roar
&QiL<s£jm* dMiiH 3?U&dlf9

i saaaasoa mm
S.*o. te lly  

Intaka 
oalorias

7aaal 
loss of 
o*lories

?soal loss as 
paroaatsga of 

intaka

1* 1390 348 13*0

3* 1754 133 7.9

3* 1734 176 10*1

4. 1777 169 9*3

5. 1439 101 8.1

6* 1537 110 7*4

Ms aa 1690 £, 5B>*9 lfr* .l t

pm̂ m m mmmmm

80*4 9*3 % 1*1*

Tha faaal * f  salorias viriri frou 13*0 to 

7*4 par Mat of tha o« lorio Intaka* Ths diily dlot 

aontainad a crruca fibra aontlnant ) f  5 Studies earrlad 

Mt by Hboanoeand Vtalshan (1949) ravaalad that oaloric 

lossas raa|»d fro* 9.6 to 1$ par oant uf Intake (tiriv»4 

fro* whola *a*l braad or aat aaal. aaaamoaarUay and telavady 

(1966) raportad a faeal lass of 3.9 to 9.3 par aaat of 

tha intaka 1 ladlanadult s&alas* *% attanpt was «'da la tha 

prasant study to eorralais tha dlatary fat lntaka aad faaal 

fab lo»sas* Tha subjaots of th* prasant study did not surfar 

fro® any grass dafaot la absorption that sight bars Intersa* 

tad with t,ha rasuits* It would appaar fro* our rasults m 

allowmoa of 3 to 10 par aant bad to ba mada la prop os lag



as

til* calorie re^airaaant of population groups for leas 

securing la feces.

jfltgafia  mVinaf

S^fcrogea bilance or va il as values for creatinine 

•xorvtloA for tha • *  post adolescent vootan students of ago 

1? to years art given in Table 111 • A ll tha subjects vara 

in positive balance vith an intake ranging from 3*21 g. to 

3«8S g. of nitrogen. They vara secuaulatlng nearly l.OS ^ * 

to 3.56 g of nitrogen daily in their body with a mean rains 

of 3.39 *  0.78.
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drag <il** (199$) determined nitrogen baiane* on 

tight narhal g ir ls  tael found that thtjr retained 1*4 g. af 

nitrogen per d «i during tht past aenaraheal period, when 

their intakes af protein einstituted IS per sent af tht 

total salaries* Fhaneulfcar and Patna dhan (19 JO) reported 

that at a alninoa prat#in intake » f  40 t i  4tt g Iran ^lxed 

vegetabto soures re suited in nitrogen jiu illib r ian  of an 

Indian ta le* They observed than an intake of 3 .a to 4*6 g 

fra * oereals and pulses per tenure aetre toady surfaee ar 

S g« par kg. toady M ight w*s ouX.ielent to naintain nitrogen 

•41. i l l lb r lu a . The results af Pasrlsha t l  l l * j  (19M) 

shewed that fa r  adult Indian eaten 0*11 g* ptr kg* af the 

toady weight resulted in nltragen e -iu illib riu *. Thsir 

subjests were in positive balance fa r atoaut 4 g of dull/  

nitrogen intake*

considering the above figures reported in the lite ­

rature it  is  not surprising that the adaleeeent students 

were in a troog positive nitrogen balanse at a daily Intake 

af ?.J t  0*41 g of nitrogen*

faaa.1 nitrogen i ’ '

Fetal nltragen sheeted on an average with different 

levels or protein intake to/ the subjests was within a narrow 

range af 1«09 to 1*93 g* per day* Apparently there was no 

eorreleatlon between feeai nltragen valuta found by 

Plansalkar and F&tw^rdh&n (19SS) far aale Indian adults on 

marginal protein intakes* The teeal ao re g ion  af the subJest
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of tho proaont atudy »,oas to bo similar to tho so roportod 

by Poarlaha t& §A.«r (1933) fo r adult Indian voaon who woro 

1 1 1  nourished vlth loir proto in intahoa* doporta from othor 

oouatrloa (Brlekor ^  a i* , 1949*, and ^gjiatad ti. &L*» 1943) 

atatlMwd a t l l l  lo w r  flguros for fooal nltrogon on similar 

int&ko on dlota containing aalaiy vagotablo procola* '£&- 

t r  llfcoly that*

Croatlnlno adoration

Tho dolly oroatlnlno exorotion la prosontod la  

Tablo i l l *  Cro*tnino oxorotlm waa fa ir ly  constant fo r bo 

dlfforoat aubjoota of thia study on d lfforoat lovola of 

proto In lataka. Tha oroataiao oxorotlon for 24 hours raagod 

fron 0.713to 1*943 ng* Tho oroatlnlno oooffiolont varlod 

fron 19*9 to 24*4* According to i:untor (1928) tho oroatlalaod 

oooffloloata woro fron 20 to 33 for maloa and 14 to 22 for 

fomaloo* dodgoa and Lowio (1931) oonaldarod tho dlfforoneaa 

in maaouiar dovolopoont waa tho roasan for difforoneoa la  

oroatl^iolao oooffloionta botwoon oaloa and fonalos* fhoy 

roportod that nodoratoly eorpuloat pora aa « l la la a t «  dally  

20 ng. of oro&tlnlno par leg* of body wol^ht, trhila loan 

onoa ylold 23 mg* par kg* Paarloha (1933) roportod

oroatlnlno oooffiolont of 13 to 20 adult Indian Wanon aubjoota, 

vfaoroaa tho aoan oroatlnlno eoofflolont of tho alx poat 

adoloaoaat g lr la  vaa 21*8  t  2*1 2 *



tie

fjb« tmftal aatatolio rat* at th# -ub jactsw r« catar- 

alaao fa r  thraa days aaoh aa6 th* values ar# ^ n ts tk f4 in 

tha Tabla XIII- ftafiy surfaoa ara* vaa aal«ttiat*4 a s in g ^

\<z£b£ê, ĝ -f. !3oî v-uĉ û£j£ Cf^fo^O •
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Tbs m >u  vaius for ttm suujsots vho ara in tba post 

adolaioeat « 2«  group *ars 34*3 t  0*34 S tw l/h rM 1. 2a th» 

dapartnent of Physiology Prasiduisajr 09U«£«» basal aaata bails  

rata was datarainad for 2.7 studanta of aga 23 to 30* Tha 

basal aatabalie rata was 33*25 £. 0*52 vhloh is a la ila r to 

ba aaan vslass of tbs prsssnt study* fba dastation fro * -hs 

ilayo fnwdstiaa standard is  22*2 par asst* Bunarjae (1053) 

was of tba apini a bat BHb af Indians is  lovar than vastarn 

■tiartsrd, vbsn tha body surfaaa araa is  usad as a unit for 

its  expraaaion* This lovar basal aetabolia rata of tba 

Indians Is hovavar only apparant and not raal* Basal 

aatabalia rata of ha Indians should ba tba s<uaa as that 

of tba psopla of ha vast, i f  tba sa il aas , s a il  solid  

or l#a body Is takanas tba bio*#trie dnit of axprasaion 

of Bib (Patvardban, 2950). AnjUttaapt vas also aada to 

aaiaalata tha anargy sxpaaditara of tha prasant aubjaote 

by noting down tba aotiv ltlas for raven eonasoutiva days*



Tabls jUV g liras Am  t n  1 ans*gy tx^aiKiifcura i f  M* 

six subjaats «iiottl»fc«d by tba f&dtnrlaal aathad (Patvardas, 

1930)* Tha «nargy s*panes itur# fs»r the activ ities verj 

oompat«d using the Titbits tor average energy east o t d ifferent 

activ ities o t callage students gives by Bas8rjee9 (1^30)•

The mean tiae sjseat t o t  each activity by each subject per 

day art given la Aj^endlx V III.



t m u  jd v

tm k b  jaLj .w u  **t *t&±?u\* £*< J i m u  ox* * oot
AbQLMCtkffl! 83K8II 3f (&**?•

Su b le ts
Aotivitlas

1 2 3 4 3. 3

basal salaries 840 763 823 314 847 314

lying rest 6 20 37 41 i 33

Sitting rest 26* 21 1 214 234 207 233

Standing rest 30 48 33 22 37 36

Sitting study 3*2 308 372 318 327 313

Bit ting house* 
hold work

280 283 263 109 263 107

Standlag labs* 
ratary work*

8 * 87 • 87 99 94

dalle lag 102 102 108 117 117 73

Aseendlng
stairs

53 63 43 31 33 91

Descending
stairs

3* 41 42 31 43 60

fata l oalario 2060 1020 1943 1904 2027 1946
expenditure

Me an 19 6 7

f t b l «  1 VI gives the » « in  e lle r is  consumption of 

the six subjeots. A with tbs oalsrla intake

( Table ) shaved that the food tbs students eansume did 

a t satisfy tbs repair osents far salaries* But tbs in it ia l  

and final weights af ths studsats did not ahangs greatly 

(Table *t» t<s«t). Tbs reason for these differenaes are net

known,



These i&ijht be cue to -he inherent errors In the 

asM M iM t 3f  cairi/  re^uirae nts by the « i t  af the facto­

r ia l method. There ws* a d ifficu lt ly  la  describing accu­

rately the type of nativity performed and in measuring 

the length of tine spent in various activities, the un­

availab ility  of energy data on various type a of a c t iv ity  

and the d i f f  leu tty in a^ Mating accurately the intensity 

of an nativity*

Thua our data on the orientated calorie expenditure 

of the peat adolescent collage students night not h>ve been 

aeeurate eatinatea of the aetual pattern*

MlallUB fa»  ftit^aaea eauilliteiiin

Minleae nitrogen intake for nitrogen bal^use* «na 

calculated fron the nitrogen balance data of the sub;}#eta. 

to do this the pooled nitrogen intake values ears f i r s t  

plotted against nitrogen balance, expressing both values on 

the basis of body weight, surface area and basal calories*

Tbs regression equations and correlation oo-offlahnt* 

obtained when the intake nd balance were expressed on the 

basis of body weight, surface area and basal colorlas are 

given in Table XV*
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oa

liiBU

or ajii uaa^L^rua jo«rFioxgszft

unit Jt«<irss»l.>n linn r

A

sg ./ V k g ***^  vdlght ^  »  -24.01 *0.444* 0.5322

body surfaaa arsa ^ * -  5.53 *1.309* 0.9850

f.fl/1000 bAMl aaU riss  y * 0.515*0.407* 0*5714
i

tfhsn nitrsgsa Intaka and rs taction warn snprssssd 

an tbs basis sf body surf a a# ths osrrwia&lsn was hi.hsst 

( r  * 0.9850)* Ths plat >f nltrs?sn mtsas sxprssssd >n ths 

surface a m  basis is  given in Flours 1 *

Fran tb* rsgrsssisn s^uttl?!!* in Tabls nltrsgsn 

totals fa r nltragsn s^u illlb rlu s  was s&lsulatsd. This 

as isu la t i n  of aiaiaua nitrsgsn rs^uirsnsnt was an tbs 

assumption that a straight 1 1ns niatisnahlp vsttld held gsod 

apt a th* joint » f  nitrsgsn stallilbrlttn  srsnjthsugh nans of 

ths snbjssts wars in nsgatlvs squ lllibrlun . it  was faund 

that 3.8Jg. sf altrsgsn par sonars astar body surfass araa 

psr day was nsssasary fa r Maintaining nitragsn s iu llllu r la a .  

Osnsiosrlng sthar aquations niniaua nltrsgsn intaks p£nr 

nltrsgsn s^u lillb rlua  was fsund ts ha 2  ng. par basal sa lsrla  

and 34*08 Mg* psr kg* body wsight*

Our figurss 3*38 g* M as ainlnaa ra^ulraasnt in u irsi 

>f body surfass a*** wars highsr than that sf 3.5ft sr 

2.71 g. k/ * 2 body surf ass arsqlby Phansalkar and fatwardhaa



(1956) and Pasrloha §& ^ .,(1 9 6 6 ) fo r adult Indian males 

and female* respective ly .

57

The ainimua nitrogen intake for nitrogen •^u llllb r lu a  

obtained in thl^ stud/ are lower than those r«parted Tram 

tha United states. negated fjfe. c l* , (1945) found a value o t 

2.85 g. nitrogen per square meter per da/ to r  nitragon 

equilibrium  in their tub jests an a l l  vegetarian diets 

(Table XVI)
TABU AVI

MINIMUM NITiOJAN iUlqOIilgMgNT A3 *iIXM >T£L> Bi THii 
PiUwfcNl AfUil IN C3MPaKI33N SiTH aXHILAH 

VAOIgu tUIP 33X33 IN THA uITaAATURA

Unit
. lininua Age of the

Reference requirement subjects
estimated
value

g.N/ * 2 body 
surface

mg.il/kg.body
weight

This report 
Negated ^,.(1946) 
Phansalkar and 
Patwardhan (1956) 
Pasrloha et a l. (1965)

3.36 17rl9 (women)
2.38 2.73 Adults (men)
3.58 Adults (Men)
2.71 Adults ( women)

This report 54.33 1?-19( Women)
Pasrloha CL ftX*(1955) 81.70 Adults(Women)

og.N/Basal 
oalories

This report 2.03 17-19(*omen)

Brisker cL ml* (1945) 2.80*4.30 College women
Pasrloha at. *1. (1935) 3.31 Adult women

kir results are more closer to those of Brisker and covorkere 

(1943, 1945) who found values of 2.3 mg. to 4.3 mg. nitrogen 

per basal calorie for young women on different types of diets.
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Minimum trot#in requirement In narmai Indian past ad alascant 

women could ba computed from the ab >v a figure provided 

allowance is  made far sweat and integumantal losses af 

nitrogen. dxact figures far thaaa ara nat available far  

Indiana. In an average allowance af 0.77 g. nitrogen par 

square meter as suggested by Brickar ^  a i . t U©51), fa r  

sueh losses ia uaad tha protein requirement vauXd ba 2d.94 g. 

par square meter par da/, u i l j  minimum requirement af the 

protein af tha type employed in this study would ba 42.30 g. 

par da/. Thaaa proteins however rafar ta the type af 

pratain anpXo/ad in thia atudy (34 par aant from vegetable 

arigin and IS par cant fran milk. Such pratain Aixturea 

ara fa ir l/  representative af Indian dietaries.

Further it  should ba emphasised that tha above figures 

aora determined under tha condition in which tha requirements 

fa r athar nutrients such as vitamins and minerals ware nat 

adequately oat. Minimum pratain requirement in normal 

Indian past ad ala scant women could ba computed fraa the 

abave figure.

Tha essential am in a acid composition af the diets 

used in this study (Table XVII) providing a daily pratain 

cantent af 47.S g. w..s wall abave the minimum requirement 

fa r women determined by La vert an §& (1959).



U B 1 4  XVU

GA'.GBbAt& DAlht ^1*1 Adi; im iU  )¥ rQ&T 
AB ibAJCMItt A Mall

dloulatad dally Uniauo racial ramnt of
asia? aold intaka traeaa

aalno Aoid of post a4olas» (Lavartoa at a l, *1C?59)
aant tnaan*

•m-m a* «»«•*» a» mmmaaaa aa
at*./day ag./day

Lysina ftiffiK? 500

Tryptophan 398 160

PhanylTalanin* 9446 290

Jyatlna 510 f
* j0i

Mauhionlna 716 |

Thraanina 1436 310

Lamina 3690 690

Iaolauoino 9003 450

Valina 1830 350

ifivan tha iin it in * Mono aoida mthionina and tryptophan 

wara sash abova tha ra<iuira*#ata.



V dtMHkJU AMb JJUwUlUlkd

The study was undertaken to « i m u  the metabolic 

pattarns ) f  post adolescent wonen of IT to 49 /oars old 

mnd osaiualag a college hostel d ie t ,with reference to 

salorlas and proteins.

Haights and weights of the post adolescent subjects 

were recorded on every fotnight for a period of eight months 

to assess growth i f  any had >a ured during the above period. 

Fluctuations in body weight was used as on index of caloric  

balance.

The dietary intake of protein and calories Mire 

assessed by oalculatl n from the weight of cooked foods 

aetualiy consumed ty the 30 subjects and hy direct analysis 

>f the samplet. It was also aimed to compare the calculated 

values with that of analysed values.

To find out any fluetuatim s in the caloric and 

protein intake*^the subjects the welghmont of food Intake 

waa repeated for the six subjects after a three nonth 

period.

For studying metecolic patterns of calorics and 

proteins* daily fecal losses of calorics,urinary and fecal 

less of nltrogcn> and urinary Creatinine were determined 

for three onseou .ive days. Triplicate measurement• of basal 

metabolic rate and time records of the activ ities of these 

students for seven consecutive days were obt ined to
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oaloalata thair dally anargy aapandlturt by . t o  faotorial 

•at hod.

Tha naan haight* anti mights of tha 3a atudan-s vara 

13a.8 ♦ 0*37 eas. and 41.4 ♦, 0.19 kg. raspaotivaly. Tha 

past adolaseant vonan collaga sudanta of tha peasant stud/ 

vora a*nally t a i l  but lovar In bad/ vaights* Tha haight 

anti might raeortis of tha 30 studnts shomti no significant 

diffaranaas during tha axpariaantal par lad of 8 a on tbs 

thara by shoving that tbara was no growth In tarns of ino aasa 

In halghta or mights In tbasa subjaat*. Thasa 17 to 18 /aart 

aid g ir ls  hava hud thair aanaraha 4 or 3 years bafora sod 

bava had already passad tbair grovtn apart parloti. Tha 

Insignificant flustoatloas l b  might daring tha aaparlnaatal 

parlod night ladloata th*t tha subject vara in oalorle 

balance.

ansapt in nilh and fru its  *m  non* of tha othar food 

grqps oonsunad dally by tha aubjaovaet the raooaaaadad 

allovoioas for a b&lanaab tilat according I&h* (~ykroyc*. tk  &l*t 

1963).

Maithar tha oalorle int Jta of 1787 ♦, 31 k.calorie nor 

tha protein intake of 47.8 £, 1 . 830.of tha aubjeata net tha 

raeoatnendad aliovanoas of tha X'Jta Uykro/t 11 &!•» 1986).

Ro significant parlotiioal d lf fa ranas In the caloric and 

protain in takas vara observed.
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Qalanlated value j f  the and o tU r lt i  fron

tha welghnent data using the Food ^—position Table* of 

Aykroyd t l  &i*» (19dd; of farad a close estimate of the 

analysed valuaa aspatially fo r protein.

Tha fecal loss of « « lo r i « i  was on an average 9 per 

cant of tha total calories.

Iterl&i -ha three days of netahelle s tu y , a l l  tha 

subjests vara In positive aitrojan balance ranging fro*

1*00 | to 3«$d |« whan their nitrogen intakaa ranged fron 

d»31 to d *44 g. Tha daily fa cal nitrogen rallies had a 

narrow range of 1.09 to 2.0% of *  and wars ' H s js^sn  of 

the nitrogen intakaa. Daily urinary nitrogen Afroa 2 .0 3  g. to 

3.33 g. Ieriving U . l  ,>er oaat of tha total salaries fron 

protein tha six post adolescent wonan vara found to toe in 

a positire nitrogen b&lxooe for the thraa days of study.

Tha b 91 of tha subjee towers on an average 34.3 *

9*34 A.culeries/Hr/H8 of body surface which is  s in lla r to 

othor reports fron India* but ware lx .2 par ownt lower than 

tha riayo Foundation standards. iha apparently lower BdA 

rates night have ba^n egual to western standards* had tha 

calculations bean based on ca ll «a »s , /Gall solid or lean
OA

body aaaa rather than tha body surfaca areas the unit of
A

expression for

A calculation of tha dally  oaloria expenditure fron 

tha 1 MR and cost of energy for various daily activ ities
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shoved an average estimated output of 1967 lUoalorlea* Tints 

the aean intake of 1967 calories dm not satisfy their 

estimated requlrenent far calories. , ratable calorie  

beeone was depicted by constant bad/ weight h&via| umslg* 

nlfleant fluctuations. Tbs discrepancy la  ,he estimated 

ealorle expenditure aight be due to the factoria l method,, 

like the d ifficu lty  in dasorlblag accurately the typo of 

activity performed, aad ia  aneeorlng the length of tine 

actually spoat la  various activities*

The dally creatinine excretion for the subject were
V

Tally constant and bad a aean value of 843 * 173 ng* par 

34 boars on dlffarant levels of protein intake* Moan 

ere&tinlne aoafflalaat of 31*3 ♦ 3*13 showed that the subjects 

were a ode ratal/ orpulaat*

Fro» tha data on nitrogen a e ta b lls a , regression 

agnations were calculated between nitrogen intake and 

excretion* whan values were expressed as the basis of body 

surface* body weight and basal calories* ehen values were 

expressed »n the basis of body surfaoe area the oorrelati >n 

ooefflolent increased to a vary high value of 0*9d80* Fro* 

tha regression aquation tha nitrogen intake for nitrogen 

equilibrium was dale la ted. It  was found out that 3*88|JR/a3 

body surface area per day or a total dally requirement of 

42*83 g per day was necessary for nalntainlng nitrogen 

equilibrium In post adolescant ooliege woaan eonauning a 

hostel diet*
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Thus d it* m  the normal aaJUballo pat tarn* o f aalariaa 

and protain* of post ad ala scant womb atudanta aha aara 

rasiding in a callage haatal vara praaantad. 3uah studio*

In valving a W g s r  nu .bar of aubjaota night land ta bat tar 

undaratandlng of mtntmua raiuimnaata » f  calorics and 

protain*.
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Hattanry k.w. and ^satsa, a.ti.
1953 Baala Butrltim  Itevlsad edition.

J .8.L1 , r lnoott ^onpany, Ihlladclphia, aontraai.

Hit shall, H.S. ,
1984 Praia in lla itation  and httnan growth.

Journal of aaarloaa Plata tla  aasoalation 4 4 . ,  185*

rtitshall, B*3«
1988 Butrltl>n in ralatlon to atatura.

Journal i f  aarloan « la tat la saooUtloa 40., Sill*

Mltehali, &, and h® aard, &.G.
1954 Food in haalth and dlsaaaa 5th adit 13a.

Philadelphia, K. A.Oavi* .O'apany.

U t shall, h .» . and Bar., H.H.
1954 fha dotarslnaticn of aatabolto faaal nltrogan *

Journal of Attrition 58*, 485

Ml to hall, H.H. and ddaaa, H.
1955 nutritional s ign ifican t of darns 1 loasa* of 

nutrient* in nan, partlo OUrly of nltrogaa and 
nlnaraia.
Aaarloaa Journal of ClinlcAl Nutrition 10, 153.

Mltohall, ti.il* and Eaailton, f . 8. '
1949 Tha damal ax« ration nndar oontrollad anrlroanantal 

condition of nltrojan nd s in a r ls  In httaaa subjects 
with particular rafavaaoa to aalolua *ad iron.
Jonmal of biological obeaistry ITS, 345.

Mltehall, H.S. and Santo, 3*
1953 A study of child ran, In HolUaido orphans*, heights, 

weights and dietary patterns.
Journal of Faculty of Agrlculure 58., 433.

Montague, B.F.
1957 Batura, nurtura and Btatritloa.

Anericm Journal of c lin ica l dutritloa 5., 437.



itunro, A*
1985 A fIre  year atudy of the daily food aonsumpti on

of South Afrie vn University students.
British Journal of Nutrition 1 0 . ,  1 .

Mushsa, it* ?•
194? Haight aad m ight. Correlation in growth.

Hunan ^iology 19., 280#

Ragestr&ra Rao, 0*
1993 A surrey of diats in residential hosts Is in India. 

Indian Journal at Radical Bessarab 84., 475.

national Bessarab Counoil.
1989 Bsaonaended diatary allowan oe a— re vi sad, a report

at the food *ad Nutrition Board, Publication 339 
National Koreareh Council Publicatl >n 302,
Sashing ton, I), a.

Jfiyogi, S.P., latvsrdhan, V#*., Power, h U ,  and direst, 4 .V 
1940 Studies on basal metabolism in Bombay.

Part IX. Basal Metabolism of Boys.
Indian Journal of Medioal Research 23., 348.

36land, L.H. P -.go. l»., and Ouild, L.H.
1985 dutriant intakes and food habits of Montana

students,
Journal of American ttietetie usoolati>n 31., 1134

Ohls^i If. A.
1958 tls^ussl'^n

anal a of *>ew fork academy of solenoas 69., 913. 

Jamond, A. and Sildon, if.
1982 Tables of Coaposition of Australian foods.

Spaeial Report Series No.2 . ,
Australian institute of Anatom*, Canberra.

Pas snore, R. and Burin, J.V.3.A.
1985 IfUiuuA energy expenditure.

Physioioglal revises 35., 891.

Patel, T.V., Thakor, 7.H., Korean, T.J., 3enta, B.C., and
Contractor* a.A,
1988 Report on the vensral diseases and nutritional

dsfloisnoy diseases surrey* conducted in Bangs, 
District; lujarat 3tats (1949—19899*
Indian Counoil of Hedloal Reseroh
Spaeial report aeries Mo.82
Indian Council of Medical Research, Sew ;* lh i .

Pathak, C|l.
1988 nutritional adoption to lov dietary Intake of

ealories, proteins, vitamins and minerals.
American Journal of Clinleal nutrition 8 . ,  181.



Pateardhan, 7*11*
1930 Jalorle re<tuirea«mta - Indian Jounoll of Medical

Aesearch, Special Soport seri a Mo.35., 37.

Patw».*dhan, 7 .M. ana JagAnnathan, 0*M*
1932 a review of Mutrltioa Studies la  India (1951— 56).

Indian Council of Medical Bessarab 
Special report aeriea Ho.37.
Indian Council of Medical Beaearh, Hew Delhi.

Fatvardh&n, 7.H., MiuKdad&*9 k.» tUean.d&stri, V., and 
Tulpute, P*6.

1947 Studies in protein »et/*bollsa. 9 Tbe influence of 
dietary protein on the urinary nitrogen excretion* 
Indian Journal of Medical heaeareh 37., 337.

Fatwardbaa9 7.H. and Phaasalker9 s* V.
1935 Protein requirementa.

Indian Council of Medical ft#search, Special 
Report Series Hoi35* 9 2 1 .

Patera, H. and 0hriitaadc9 5.H*
1957 Age at sen&rohe in Indian 4omen.

Pedility and S terility  3 ., 355*

Peckos9 1 .C* and 5ridge*Portht *.B*
1953 Caloric intake in relation to physique in 

child ran'Selene* 1.7 . 9 331*

Peyton9 <«*B*
1957 Practical HuwritIon, J*Ii* Lippiaoott coep&ny

Philadelpbia Montreal*

Phaasalkar, 3*7* and Patwardhan, V*N*
1954 Partition of urinary nitrogen In Indian ulta * 

delation between urea nitrogen and to t . 1  nitrogen - 
Indian &>ttrn*l of Medical Betearoh 43*, 353.

fhansalkar, 3. V* -no latwardhan, *.M.
1956 C tiliaati n of animal and vegetable proteins*

Hltrogen be I  n .-e a at aarglnal protean intakee end 
he daterainstionof ninleua protein requlreeeats 

for maintenance in young iadi&n men*
Indian Journal of Medical BeecaraM 44* 9 1*

F lu e  a, K.3., Bax car, V., ctokely, a.*-., shlson., M.A., 
Seraan9 J* 9 Doaelaon, a*'*.Patton., M#B.# and Minwlah9 d.A* 
1945 the variation* in the basal aetabollsa of 

miaweetern college troaan.
Journal of year loan Dietetics Association 23*, 307. 

Plough, I* C* and Brldgcforth, a.5*
1960 Halations of c lin ica l and dietary findings in 

nutrition surveys.
Public He i.lUt Hap or t 75., 133



8 7

Fopanoa, P*
1928 Xaharit&noa of ag* of M M t of nanstruation

Nugsnleal Nava 13«9 101*

Fowara, 3 «f»
1923 Jaaparison anti intarpratatloa on a lo r ic  basis of 

milk aixturas used In Infant fa ding*
'^aarloan Journal of uisaasas of ahildran 39* 9 433*

aanananurthy, M *Y * »  ana bal;iV*d/ 9 3*
1963 Faoal loss of aaio^lss on Indian dlata*

Indian Journal of Nadlaal Has# .- .-“oh 34* , 1987*

ftao9 3*K* and T oskar, <u&*
1934 Nutrition and haattoglobln surva/s in ahlldran la  

N ilg lr ls  district*
Indian Journal of *M iaa l Bssaarah 42*, S3*

Raar,agtt9 F*k* '
193a CraatInins axcration ***& bod/ aonpaalon*

aaariaan Journal of U lin laal Nutrition 19* 9 138*

British  Radical association
1930 dap or t of tha Jonaittaa on Nutrition

British Radical association h>ua«, London*

Reynolds, L U  nd Ninas, J*?.
1948 Individual differences wiuh physical ohaages

associated with adolasasna^ in f i r  is* 
anarloan Journal of Oisaaaaa of ablldran 7i*, 329*

Robertson, g« 3*
1933 the Nutrition of Children and adolasaants 

Nutritions oanprahaneive treatise 3 
New iork, London aeadeelc Press*

Robinson, n, and deoular, F .i*
1937 Calorie value of food served m a > « § » ' •  rasldaaoa 

hall*
Journal of laarloan L iststlo  As&ooiationJJ*, 1279*

kodaruek, C*a* .
1933 Nutrition and growth of Iowa school g ir ls*

Anarlean Journal of C linical nutrition 13*9 173*

Carkar, 4*a* ana darkar, N*
1933 Lietary survey of a nurses hoatal in cast doagal

Journal of Indian "1adieai ass eiation 23*, 413*

Natosk-r, ft*, Kulaarai, N.c*, and Bags, t*v.
1931 darutt proteins, cholesterol, vitasin bd2 and fo lia

said in laoto vegetarlans and n >n~vegetariaoa* 
Indian Journal of Radical iisse&rah 49*9 387*



School Health Joauaittee
1931 Mahoal Health dt^tistioul Heport.

Ministry of dduoati n, laky a, Japan.
Bohottetadt, tf.w., araee, d.J., am! Joiff, 8.J.
1986 ?4rl*tl)a« la tiierttlMi at endogenous omtlalMt 

Journal jf i ayohoeaaotie He soar ;h 1*, 292.
3chwisi*er, D« ana *»«aav»«k, f.li.
1943 8an newer aspeate of protein netabalisn.

*sw lark dtete J wm&l at Mediaino 48., 1707.
Jo >ular, F. ana Lilian, 8.
1946 The faod intake at eolleje vjmo.

Journal tf MrioaB 6U6tUa Aa&oalation 33*, 401*
i«piuh&V| 4*£»
1963 Fietart lnfluanelng protein re^uireeents.
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aomlng Brookffcat Luaafti Mroalaii M o o r

Monday Onffaa ttiaat Rloo tanana Banda
nr %pnoa Druaatlak Ooffoo or

Jttlk Gooonat
ChutaOF

Sankar or 
Qraona POrial Milk 
ItaauB
(tarda

Vadai
Milk

Ttm di/ Gaffaa XMU Yafatablo fa ff ad rloo m#a
ar Too*to Rloo and Boana

Milk Ctautnoy
Mumso

mao
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Faobadt

(tarda
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M ta
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Milk (tarry Saataar 
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Ooffoo or 
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fe ria l
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1kttnd>7 Goff an Jddll mao tanana toaato
or Tanato mdlak Ooffoo rlaa
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Qraaaa
Kootu

(tarda

or
Milk
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iaota 
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Friday OOffoo Ckappatki moo Paffad Goaeaat
or E^al carry indtaaflagar moo rloa
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GJaatar koana 

Portal 
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and
> Ggnuod 

nata
Coffao or, 
HI Ik

Kftao
Boana
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^tarday Ooffoa laatan rloo moo Pnaa aaadal tonariad
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fanpkla
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APPENDIX n

AffK AT THE 3 a iX N n a OF THE STJPI, AOS OF HAARCHS, TEARS 3INGE M MARCHE, JVERAQE HEIGHTS 
A ®  M EAN FORT NIGHTUf 30DI V EGHT MSA3JR M EN IS OP THE POST ADOLS-

CENT VCMSN 3HID ENTS

Age at the Age of Tears sinos Body weight la Kg (mean of the fortnightly neaaureneats) 
S.Ne. beginning sanorehe nonarohe Heights Initial Pinal

of the sta$y
Tears Months Tears Months Tears Mentha es 1 2 5 4 5

1. 18 . 5 IS • 8 5 • 8 145 58.0 58.0 58.5 58.0 58.0

2. 18 . 4 14 . 1 4 • 5 180 41.5 42.0 42.0 42.5 41.5

5# 18 • 9 14 . 5 4 • 5 151 36.5 56.5 56.5 55.8 56.0

4. 19 . 1 14 . 5 4 • 9 145 41.0 41.5 40.8 40.8 57.5

5. 17 . 1 IS * 4 4 9 9 165 42.5 45.0 45.5 45.5 45.0

«. 17.. 8 12 . 7 5 m 1 158 40.5 40.5 40.5 40.8 40.5

T. 18 . 5 12 • 7 4 • 7 151 47.0 48.0 48.5 48.0 49.0

8. 17 . 2 14 . 5 2 • 0 165 44.5 44.5 45.0 45.5 44.0

9. 18 . 0 12 . 8 5 ♦ 4 155 58.0 58.0 58.5 58.5 58.0

10. 19 •- 7 12 . 5 7 • 2 144 46.5 47.0 46.5 45.5 45.5

11. 18 . 0 12 . 5 6 • 7 156 45.0 45.5 45.0 42.5 42.0

12. 18 . S 15 . 1 8 • 2 155 47.0 48.0 50.0 50.0 49.0

15. 18 . 7 IS . 68 5 • 1 157 40.0 40.5 40.5 40.5 41.0

Contd
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Ap ’ ieu  m

ô HSOKPfi'W or ro® « ups «r nr? post adtlsss ?t won?* stur »b

usfy * Milk
So* C«r*als PttlS* 4 7o«s- Traits 4 Sugar on

t&bls 1bb»rs t*bl«S Protests

1. 288 40*2 8.8 82.8 14.2 107 888 81 24.8
2. 808 48.8 88,8 18.4 81.4 S * 288 28 18.8
8* 882 74.8 8.8 29.0 20.1 48 224 21 19.8
4. 551 49.8 9.1 87.7 88.4 84 218 18 29.0
8. 820 88.8' 1.7 80.8 42.7 80 248 28 25.9
4, 878 84.7 1.8 40.1 42.8 SO 289 22 28.8
f. 878 88*0 8.1 88.2 84.8 108 289 40 18.0
• 828 80.2 7.1 89.7 21.2 140 281 87 14.8
qa 820 44*2 U . 1 24.8 108.8 98 280 28 lift

10. 878 47,8 7.8 88.8 18.1 188 257 19 24.5
it. 888 82,8 7.8 22.8 18.1 122 280 22 18.9
it. 880 89.8 7.8 82,7 27.1 87 288 40 18.2
18. 880 38.7 9.8 88.8 28.7 88 298 24 19.6
14. 872 70,7 1.4 118.0 28.8 220 242 S3 22.0
18. 848 84,2 8.8 84.2 80.9 88 248 M 18.2
18. 814 82,8 us 27.8 71.1 68 298 18 ts.?
IT. 829 42.0 1.9 28.8 107.8 72 229 21 16.5
a . 274 22.8 80.0 48.0 10.8 88 248 20 18.7
a . 418 82,0 8.9 88.0 84.8 112 318 28 19.0
m. 428 84.7 8.1 97.0 58.0 114 329 20 18,0
81. 841 87.2 8.0 10.9 88.8 58 889 28 22.0
<8. 822 88.0 8.8 48.2 14.8 ISO 250 22 18.0
ts. 388 86.0 8.2 80.1 28.8 54 S28 £4 19.8
?4s 884 38,2 18.0 18.9 68.4 94 281 17 19.9
28. 802 20.1 10.9 89.8 78.8 48 288 20 17.4
28.
2T.

888
828

84.9
98.0

9.9
12.4

19.8
8.8

89.8
12.0

88
52

242
277

18
IS

18.6
11.8

a . 291 25.1 18.0 88.8 88.3 47 282 20
to. 880 48.8 11.0 87.0 28.7 88 282 21 17.4
89. 844 28,8 18.7 88.0 12.8 99 246 ,88 8.8

K«sn 888 88.1 9.2 42.4 89.0 87 288 24.0 18.2

lot«t first six serial nunb̂ rs mprflsaat tha subJ rots visas* aatabolic 
potto ms worn sturf tort.
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X
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«» 1973 1933 1324 1744
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-  - «**> - ~ m  m * * »

1 . * 4 .4 * 3 .9 * 4 .2 4 4 .2 * 4 .4 4 0 .9 * 1 .t

2 . 4 4 .1 4 4 .4 O O 4 2 .1 4 «  . « 2 1 .4

* •

4 4 . i

2 . 4 1 .8 3 7 .3 4 3 .a 9 1 .4 4 2 .2 4 4 .7 2 9 .9 4 2 .1

4* 4 4 .3 4 4 .4 4 0 .4 4 1 .2 2 8 .4 4 4 .1 4 0 .2 4 0 .1

4 .
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4 4 .4
Mi

4 4 .2

M *
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3 . 142* 1424 1701 1**1 13*1 1404 1491 1 4 1 «

4 . 211* 1*17 * M Lr p o
•m 1970m 1773 1717 1747 1*79
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•«. 4»

1979
«t

» . IM S 1901 W * 1801 1727 1869
aw

1679 1797

2 2 . 1734 1766 1991
AA4MS1827 1739 1709 f i n

•»
1 7 7 )

2 3 . 17S4 1619 1724 1799 1690 1918
aw 1949 1 6 )9

3 4 . m s 1729 1616 1 7 6 ) 2088
aw m

1918 1912
aw

1706

9 4 . 1490 T S e f 1666 1681m 1969 1843 1 9 )6 1648

3 4 . 1184 1912 1409 1739 1 8 )3 1844 1996 1744

27. 1771
at

1798 1 9 )7 1766 1649 1661 21 16 1808

a s . 304*
4MM

2029 1661 1 9 6 ) 2292 1890m t m 2000

2 9 . m s 1736 1689 1 7 9 ) 1811 1694 1627 1764

JO. 17C0 1S91 2266 1999 1793
aw

1820 1920 1811

«*------NM 1874 1922 1621 1872 t  
2 2 .9

1890 1800 1710 1787 1  
3 0 .8

Mot*t first all atrial aariMn n^riasrt tha sabjasta vhosa aatatolla 

psttams wars iM lal*
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%l3saa%«d AaRtjMd

z  o ^ r Q  Otar m  Otar Mn m Z Otar zx itar m  Otar M aui

-w «• ~m - *» - — *»

V 4 8 .4 4 0 .4 4 3 .9 4 4 .3 4 4 .8 4 1 .9 4 0 .7 • 8 .6
*• •* m m <N» m M.

V 4 3 .6 49.1 4 4 .4 4 6 .0 4 6 .4 4 3 .7 4 6 .9 4 4 .f

J* 4 1 .8 3 7 .3 4 0 .8
«»

3 9 .8 3 7 .4m 3 6 .4
m

3 6 .) 3 6 .7

4 . 4 4 .3 4 9 .4 4 0 .8 4 9 .8 4 4 .9 4 1 .9 4 9 .0 4 9 .9
• «*•» *• — «w

4 . 4 « .0 4 4 .8 4 * -t 4 1 .7 «6 .0 4 2 .4 4 4 .3 4 0 .9
ta»

6* 4 6 .4 4 1 .8 4141 4 6 .4 43 .1 4 9 .6 4 9 .7 4 0 .9
«»

7 . 4 8 .7 4 4 .4 4 7 .4 4 9 .4 6 1 .4 4 6 .4 4 4 .0 4 0 .6

4 3 .1 4 7 .9 4 0 .4 4 3 .8 4 1 .7 4 7 .3 39.1 4 8 .7

9 . 4 M 6 0 .3 <4.1 4 4 .4 49 .1 6 4 .4 4 8 .3«» 4 4 .3

f > . 4 6 .0
■m

4 6 .1 4 4 .6
"W 4 8 .9 48 .1 4 2 .7 4 8 .9 4 7 .9

11. 4 1 .9 4 4 .6 47.1 4 1 .8 4 3 .8 3 6 .3 4 8 .8 4 4 . )•m **• ## m •* m •»

17* 4 8 .3 4 6 .6 4 3 .7 H . 2 4 3 .0 4 7 .1 4 8 .8 J 4 .3

1 3 . 6 1 .8 4 4 ^ 3 6 .3 4 0 .7 6 7 .1 4 9 .0 4 2 .6 • 8 .9

1 4 .4* 1 1 4 44*6 34.0 4 4 .0 4 8 .9 4 0 .1 3 4 .4 4 4 .4

1 4 . 4 4 .8 4 6 .8 3 4 .3 4 9 .1 46.1 4 8 .6■m 3 8 .4 4 4 .7

1 6 . 38.1 4 4 .0 4 9 .0 4 7 .7 37.1 40*0 4 9 .8 4 4 .1

Qm M
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8 ,1 b . I  ttey i i  b r Z H  Dtgr H N a 1 tfejr X I Stay s i  t b r

I f . 4 8 .2 4 1 .?
4

< 0 .0

•»

4 2 .3 4 2 .2 4 9 .1

' *  lrT1 11 

9 8 .9

mm
40.1

"" ** tm «# • «»

i i » 4 9 .4 4**9 4 0 .9 * 2 .1 4 9 .4 *••4 * 2 .7 4 2 .2

1 9 . 4 1 .0 4 9 .4 4 4 .4 4 4 .0 4 1 .2 4 9 4 ) 4 1 .8 4 4 .0

3 9 .

«*| 4*

4 9 .2

*•

4 4 .4
4*

4 9 .1
<•

4 9 .1

mm
4 4 .* 4 2 .8 4 9 .8

2 1 . « , 0 4 4 .2 4 1 .? 4 8 .* 4 9 .9 4 4 .7 4 8 .2 4 7 .0

2 2 . 4 9 .9 4 2 .0 4 4 .0 4 4 .2 4 4 .1 4 1 .0 4 2 .9 4 2 .0

2 2 . 4 t«9 4 2 .2»»
4 ? .4 4 4 .0 4 1 .2tm 4 > .7 41*0 4 4 .2m

2 4 . * 4 .2 4 M 4 3 .3 4 4 .0 * 4 .0 4 0 .4 42^3 4 7 .4

2 9 . 4 « .4 4 2 .9 3 4 .9 4 2 .4*• 4 9 .4 4 2 .7 2 9 .8 4 2 .3

2 4 . *4 .1 3 4 .4 43*9 4 4 .4 4 4 .1 47.11 J ? .?«r 4 3 .2

J f . 4 0 .4«*
4 3 .0 4 4 .4

•*- 4 4 .4 28.7 41.4 49.1
m

41.7

m. 44*? J4.4 44.? 42.2 42.7 38.0 40.1 4 3 .8
<N» <m> m «• Ml * *•

39. «f.9 44.4
■w

44.0
4»

44.9 *9.0 *4.9 48*0 47.2

30. 4M 40.0 44.0 40.2 44.2 49.* 40.1 44.0

tMal 147**3 14*7,9 14P*.4
ON «»

1441.4 147S*? 1424.4 1290.7 1428*9

Him 49.2 44.9 40*9 44.3 4t.t 47.* 40.2 47.0

H*t% ftlx tf*r1#»X «*»Vr?r» *■$’,«*!? «*t ihr w hO M  M U l t e l l A

patW- s« mtm «t*ii!iv£.
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aTUDI

Valuow 9f  urina in a i l l i l i t a r s  Might » f  f «o « «  in grass
3.113.

I i>ay XI* Say""
• <■*■»«»*»«» *»«»«»«» 

£11 Bay I Bay
mmm s s a *  «»a»

XI Day I l l

1 . 300 390 790 138 73 48

2 « 700 630 750 168 110 149

3. 780 830 500 1 1 6 34 148

4. 830 600 500 136 240 88

5. 550 750 800 125 33 48

6 . 300 750 350 98 130 140
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The Maple standard error la syaboliaea by 3 x  

and it  la e^u&l to _.5 , where S la standard deviation

r % ~

of the aean, a la the the number of observations. Standard 

error was calculated as fo ilova>•

Standard error *

fo r example

S.Mo. x l xl5

1 . 143 20449
2 . 130 25300
3. 151 22301
4. 145 21025
S. 135 27225
3. 153 24954

Total 922 142064

- ja .-
v o r -

S’ r

Where

/ S x c 1-  (gl Jc, f jn .
■J c ^ - o

n. *  5

* 4*1 * 3|£

* 153.3

(C x i ) 2 *  350034

C x i2 * 142034

Using the above formula

8*  * _ 142064 
(5

350084

-  1 ) v 5

S8 ■ 73.8

s * 3.77

3 —  *X .8x2 1 . -  
2.449

3.531

Bases on this calculation other standard errors were 
oaleulated.
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Tests of Hypotheses concerning the 4eans of Two Po* illa­

tions i

duppose we have two s&aploa, one from each of two 

populations. Wo sight wish to know whether the means of 

the two populations a e e^ual. Us w ill  denote the two popu­

lations means by aa. 1 and aa.2 aid the two population
2 2variances by ^  1  and^ 2  • To compare and,u g  ̂ we

take a sample of M observations from the f ir s t  population, 

a sample of Mg observations froa the second popuAtlonj and 

compute the respective means x^ and x^ • They to test the 

hypothesis that -U l  -^ua * 0 , we use the statistic  

-  *2 and reject the hypothesis I f  this difference Is  

significantly far from xeros

t * <*i •  *2 > -  < 1 -  2>
— ,s r? m -  X

which becomes with ^ 1  - u  2

t « X *  2

*2

fo r example

S.Mo. Group X Group XX

1 . 38.0 38.0
2 . ' 41.5 41.5
3. 36.0 33.5
4. 37.5 41.00
5. 43.0 42.5
3. 40.3 40.3

Total 233.3 240.0 / Ocrr-iisC



* 40*0 -  39.4 »  0.5

S’ S j l i l s i
2

Siaauum
2

a 3.49-'S
2

2

S  2® * Jl
,4 aa .. • i.4 i5

S i  • ■ 2 £  ;  2 * 1.415 X  2 *  2.330

Substituting ths differanas bttwMa ths group naans, along 

with its standard daviation,
\J 2.83 * 1.582

t * 0.3 *  0.3558
I? l l2

among ths rssuleant ’ t 1 values with n -« dsgrees of f  rasa >b , 

using ths H* tables only,trass with a probability of 

0.05 to 0.01 or Isas vara oonsidsrad to bs significant.

Basad on ths jjcaspls givun other ‘ f  valuer were calculated.



/ o  6

m g s u x  x ii

' In the simple linesr regression situation i t  is

postulated that the relationship between the Xi and Ai is  

of .he forms

t i  • «c+£*i » e i

where the intercept^ and the slope p  are omen own parameters 

and the ei are random variates from a universe with u * 0 

and v a r ia n c e ^ 8. There is , in the regression context, a 

very important distinction between X and A. The variate 

X is regarded as being measured without "error”, i . e . , its  

standard deviation is  Aero* In fact, the I I  need have no 

parent distribution in the statistica l sense*

The regression equations between N. retention and 

3 intake used in the study were computed in the manner shown 

belowt 

If * 6

Sx2 *  (222) 2 + (204? + (137 )2 + (I87 )2+ (168) 2 + ( 153)2
*  211303

tlx * 222 * 204 ♦ 187 + 187 + 166 ♦ 153 * 1119

ay2 *  (32)2 + (35) 2 + (3Q) 2 + (3 9 )2 + (54) 2 + (26)2 *358

31 * 62 + 55 + 60 + 89 + 54 + 28 * 353

3XX * ( 222) x62+204x65+137x 10+137x39+186x54+153x26

-  67832

* (1119? /3

* (356)2 /$

* 1119 x 355 / 6  *  398200 »  66333
8

CX

Axy
• - <
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XJJ - Ĉ cry-yt̂ i ,

01H* ■ 211303 -  203500 * 3303

Syi2 a 23132 -  21123 * 2059

Sxi$fi a 37832 -  38335 * 1458

Mx a 137

Hy a 59

b a 3xiyi/iixi2 a i43^3303 «  0.4439

a a ay -
A
XI

b «  59 -  (0.4439x137) *« 

»  -  24.01 ♦ 0.4439x1

Correlation coefficients

Correlation aoeffloient was estimated by

r * 3 x lil v/Ysxi^Tsyl2 )

Tha correlatlm  coefficient was used as a measure 

of she degree of association between Xan<3 y»


