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mess (Nepwefield g% Ales 1983), Assuning thet nearly all body
portional %0 muvele mass (Burger, 1949),

provein, Approximately wsele represented ¢ o 10 Kgo of the
body's total 10 o0 13 Xg. of provein (Cehn gf Al.. 1981),
Muscle mass and urinery erestinine ware relsted due %0 the

Crestine was & nitrogenous orgeni¢ cempound whieh

On & orvatine fzws dief, the total body ersakines peol

%0 srestine at & aunstant daily rate,

mmmﬁmmmwmmn
eonstent rate,




Bloch and Schesnheimsr (1941) firss proposed thas
avesting wos dexived from Jeaminsasids namely arginine,
synthetie site in humen was the kidney,

Slogh, Borshok and Duteneff (1973) elveidated the
first o Bio~synthetie staps, the synthesis of quanides
human kidney, liver, pansveas, spleen, brain and mamssary
gland (Walkex, 1966),

In the next Fsastion by the Sransfer of & nethyl
group from Seadenosyl methionine to guinidoagetate,
ezeatine wes formed (Walker, 1979), Syntimsised gresatine
and other tissuss (Maugland and Chang, 1978},

existad in two forms, sveatine snd phosphoereatine, Creatine
sonverted to ersatinine 3t a rste of 1,1 per ewnk per day,

while phosphogreatine conversion was 3,64 per eent per day,
(Reynafield g% al., 1983),



and 0 & mall exsent tudbular emgretion (Verley, 1980),
Urinary ereatinine level was diregtly proportional to the
musele mass of en individual, This was expressed as the
m«mu~uumu¢¢mmauum
an&fn"ﬂ}i

There was a sorrelation hetwesn oxygen consumption and
wrinary output of erestinine (Sevelii g% Sl.. 1981).
Creatinine excretion had been studied in & wide variety of
mmmm»cmmmm; Scaxinshaw
agmmmmmmmmmzmm
smareise ingreassd urinary creatinine output by 3 « 10 per ot
(srivastava gt ales 1957,

mm reat ':_,,mﬂummwu:zmu
mmwmnmmmmmn M
ereacine and ereatinine (W.ﬁﬂ» 1984) o

Studies by Seeven (1983) demonsirated s xise and fall
in wemen, The cyestinine eugyesion was inevessed by 5 « 10
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In the aduls; fat £res body nass desliined with ineressing
8ge and most of this 1oss in Jesa tissus hed been attriduted %
the atzepy of shaletal musele (Brivastava g% al.. 1957,

pexsons and 1% was high in heavily museled parsons of average
was sensisive indax of the dody*s mutritional status, Thare
was & musels wasting with retantion of some subcutanecus fat
Mwmmwmmmmmmmw

saneous fat during nutritional marasmas (Jelliffs, 1973).

tion and was used as 3 kidney function %est in elialeal e
shanistxy. (Vaxlay, 1980).

aeid metabolisn (Ledminges, 1977). Encsetive of ures was the
direqt funetion of total nitrogen intake, thus it was direetly
related with the quantity of protein consumed, The ratis of
ures to erestinine in a random semple of urine reflected the
smount of protein conswmed, (Shankin g% Ale» 1978)+ Binee
wmmwwmammmﬁn
o erestinine retie had been proposed for evaluating Alesasy
. protain istakes (Sauwbexlich, 1974), Under laboratory eondie
tiens, an increase o a decrease in the level of pmotein
erestinine retioc (simmons, 1973),
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wish thiamine iataks t9 & exitisesl point after whieh furthey
in urinary exgretion (Peszson, 1967), Measuring 2éehoux
ture in san (FAO/AND, 1967),

the synthesis of esllagem, wownd hesling, saisd acid and
earbohydrate netabolism, snd for the synthesis of soms hosmenes
and ivon (M, 1981), Since urisary levels of aseschie aeid
messuring S4-hour urinary aseorbic asid had deen useful in
eveluating aseorhie soid nutriture in mam (Zigorin g% Ales 1948).

The messusanent of urinscy exgretion ievels of Niesethyld
awtrition, Under noxma) conditions; adults sugresed 20 « N
per gent of their nisokinie ssid as the Nlensthylnicotinumide
form and 40 = 60 per aent as the 3«pyridone (Lange and
JeEber, 1964),

vitamins provided ianformation partaining 0 vitemia nutrivare,

- g¥eatining level as an index of susels mass of adolasount
gixles and young women, iﬁh&%ﬁm”m
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Sanging from 16 « 18 years, %en young college wemen of the
under-graduste sourse of age Fanging fzrom 19 « 21 years and
niagin snd assosbic aeid wvere analysed, Cars was taken to

Crastinine sxexetion for sarly morning veiding, total
anslysed, to evaluats the uves of fivst w0 samples as gompared
0 24ehour smexetion, |
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REVIRW OF LITERATURR

Myezs and Fine (1943) ware the £irst te show thet
uRinary erestinine utpus was divestly preporcional to the
sotal body musele mass,; Kriske sad Wallex (1966) suggested
that the highes ereatinine eseffisient (mg eveatinine pex kg
body weight) was found in men as compexed to women, The
astive uptake of creasine Feplated about %o pex cent of the
total amount of ¢restine in musele eash day (walker, 1979),
the xats of erestinise uptale was retarded by cooling and
anssrodiesis and enhaneed My insulin (Mawglend and Chang, 1978) .

About 98 pex et of the total eveating pesl was with
in musgle (Hunter, 1938), This grestine peel was slowly
saturehle (Piteh gf Ales 1968) and had & xelatively slow daily
turnover rate of abous 1,5 % 3 per emts Although the eresting
~ aongengration per kg and susels variad fvom musslie o musele,
the average gongenizration was 3 ¢80 3 g par kg of wet fat free
Sissus, The functions of musole erestine weres

1) Nigh eneryy intermediste in emgitation « gontrastion
eoupling,
Phosphe ereetine ¢ ADP o  erestine ¢ ATP
twe was arsatine phosphei-diaz o,

2) nKedulated glycelysis,

&



3) ZInevessed intressliluier flwx of potassivm and phosphesus,
4) Awted as & eofaster in muscls growth,
Other tissues (hrain, Xidney end liver) end fiuids (Diesd and

Henn and Mayer (1928) showed that eseatine was sonversed
o evestinine wishin musele sad was heought about purely on &
rats of 1.1 pex eents per day, while phespht grsstine at the
Sats af 2,64 pox Gent pex day.

| ones formed, axestining 4iffuses frem the ¢sll and
sltinstaly sppesss ia she uzine afusr glemerulisr filseratien
and 0 & small extent, tubuler sscretion. (Rjomnseon, 1979),

Folin's Law (1904) stated shet on o cpestins fyee diet,
the output of ereatining was eonstant faom day W day for eagh
individusl, Soms variakility was however zecognised in the
mwmmmmmmnWMmmm
mwnmmmm

a) Eaxmel. dar. e 4ar warishilisy

Uzinaxy exsretion of sa individual veried deaily, the
- @Neses of whioh wates largely unhnown, Caxeful studies in verie
able subjects had shown & daily variatiom fxom ¢ % § per oms
in grestinine axcretion, whigh ¢sn 2ot be explained by miner
variztion in physical sesivity and dist (Cryse and Seds, 1978),
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» EEaxaiss
of exestinine by S ¢ 10 yor eent (Mebeon, 1939) and
(Srivassave, 1957), This effest was studied in normal
. subjests marching for 3 hour at two different speeds, The
ingresse in dally srestinine owtput was shbout 10 paz eent,
The mechanism of these emereise induced ehargee in urinery
grestinine output wes waknown (Riley g% ales 1961).

¢ Enesiasal Bsxess

Creatinine engretion had been studied in & wide variety
(saximshav g3 Ales 1966), They coneivded thek the varishilisy
in ereatinine ewtput inereased, during Stress, but the

4 Riak

Distary protein was the sain souzes of the anineseid
presursoxrs of creatinine. The astivity of the first emsyme
in greatinins bicsynthesis,; transaminidase wes infivensed by
distary protein intake (Van Pilsum, 1957), Yor emample
Van Pilsum, fod rats of & pootsin free dist for 13 days snd
zmmummmmumwuwﬁ

~ The lavel of protein intake pex second appeared %0 have &

small effegts on wrinaxy engretion of ereatinine (Dlailes
and Sehedd, 1973} The lazge redugtien in erestinine
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ingesting & meat « fres dist, although the total protein
intake appesrs to have had sems effect (Meymatfield g& Ales
1964} &

Fosding the twe dietary aminveeid presursers of
astivity and wes found S0 ingresss urinary emgxetion of
guanidaostats, The astivation of tranianidinsse pusulted
in higher rate of areatiaine psodugtion, as well es enlarge»
ment of evestine pool independent of change in muscle mass.
of distary eveatinine direstly influeneed the sise of
ereating pool which in turn wes proportismal so She output of
eseatinine in the urine ()esler g§ ales 1972). The average
daily dietary intake of crestine and erestinine replased
about one«third o one~half of the daily urinary ereatininé
losses, The influmee of distazy erxvacine om urinary
investigators, Swvitohing te & aeat « free proteia soures,
Blailer and Schadl (1972) showed a reduetion in urinary
exeatinine, Czim g ales (1975) showed that nitregen amd
potassium balanes remained positive despits decliming
ereatinine axeretion, The thixd cosmponsnt of the dist that
absorpsion snd prompt wenal exerstion (Shaffex, 1908),
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S

Studies by Smith (1943) damcnstrated & rise and fall
He showsd that evestinine swgmesion ineressed by $ %o 10
pex aents Latk in she setond half of the manstzval cycle and
then Geeressed in the days pEeeesding or during menstyval
syele, ’ |

In he adult, fat Sxee body mass deslined with inerwasing
age and most of this 1ess in Jean tiseus could be attriduted %
the stzopy of skeletal mussle (Yomlinses, 1969), Creatinine
for some of the deeresse in wrinary ereatinine with age, &9 Ve
elderly sond o eat loss neat (Bledlex and Schedd, 3972),

watexiow g Al §1973) Sewnd incressed erestinine tum
over in yets suffering fxom lung shegesses, Fraviey st al
(1938) showed an Lneseass in avestinine sneresion Dut the dally
output appeared to be independent of type, degree or locstion
of injury, Schiller g al (1979) emmfizmed by demonstrating
& rise in erestinine ensretion vwith Moth fever and severs
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Lonal Sissass

failure, there wes degreass in the ewgretion of evesthinine,
Goldmen (1964) suggested that Jow cutput was dus o eithes
way, The swudies of nitch and Cowerhers (1978) indiseted |
idantifisd the Lo pathways of @xeatining sstabolism, & Yoo
areling of erestinins %6 ervatine snd investinal degredstion
Brief starvetion wes associsted with an ingresse in
from susele, Musele relsase of Yhe principle gluseneogenie
anine seids aversged 69,4 per esnt, This evntrasted vith the
redustion in ssine seid selcesed ehavasterising prolonged
ssaxvetion (Pomofulky, 1276}, '

the dirvess funetion of tosal nisvegen intake, thus it wes
(Vaxiey, 1980), The zatie of urea %0 cveatinine in a random
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sanple of wrine alse zeflosted the amount of protein in the
diss. (Shenkin et al,, 1978), Deternination of urine uwres
exgretion over J4ehour period wes helpful is the msnagement of
eases of aguse Fensl fallure and in assessing the respense of
& xenal trensplant te dietsary Antake of presein (LMD .
Singe urea was the principal snd produst of protain metabelism
in the husan, the use of nissogen to oxeatinine ratios and
ures 0 qreatinine rakios had bemn preposed for evaluating
dietary protein intakes (Haddad, 1971),

with thismine intalie &0 & exitisel peint after wvhich further
lowering of intake resulted only iz miner 4nd variakls changes
ia wripary engretion, Tissus stores of thiamine was depleted
vith intake of the thismine balew the griticel peint and if
oontinued resultsed in symptoms of a defieiency (0)dham, 1963},
When the daily intake of thismine was redused about 0,3 wmg/i000
ealoriss, urinary emretion was fall to 5.33,.g of thiwmine
por days In cases of bexideri Rd-hour urimacy emgretion of
0181 g of thismine had bees reposted (Willisws, 1961) &

As & vemls of Whis chemxvation msasurensnt of the
S4ahour uvinary suaretion of thismine had desn useful in
evaluating thismine nutzitwme (FAOAMID, 1967), In eamtzolled .
humsn studies a relationship was found %o exist between thimmine
intalm and urinacy engyetion of thiamine and exythyeoyts
transhatolase agtivities (Bain, 1967),
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aspesislly usaful te cenfimm & diagnosis based on elinigel
symphoms, Such anslysis will provide infermation alse v
thiamine insske lavels, partieularly with Fespest to
izmediats intakes,

seid sun vas uneble 0 40 20 and neaded %0 9ot his aseoshie
included Lfus rels in the synthesis of cellegen, wound healing,
anine seid and eaxzbohydsute metabolion (Sawberiich, 1974),
It 4150 had em influenss on the metabolism and synthesis of
iven, Ingestises of very large amsunts of asgordie aeid hed
beneficially influeneed conwen eold (WK, 1981),

The wrinary sesetion of asgesbis agid had fall of
fapidly Guring s epletien of this vitemia (Nodges g§ Sles
1971)« The avessge J4ehour nsvetion of asgorbic said by
from §,37 ng (Telber gi ales 1967) chesxved in ehildren a
urinary exevetion of aseoshic asid frem 35 « 34 mg/g of

In seexbutic patisnts ¥he urissry enssetion of
provided suppertive diagnestie (Catsalane, 1971),
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- Dw PRsas{1967) was noted thet sex approved to have ne
snfluense on the urinary exevetsion of aseoxhi asid. Age &i4
rot infilvenasd the usisscy giasetion of sseerdic asid, This
would indieoste thes for childrea of various age sn age
%0 evaluate uzinary sseerbie agid, Although, urinary
Jevels in ascosbie aeid depletion, metabolite of asgerhie
asid ccntinve t0 Do angEeted, The metabelites included
omalie seid, assoshete - 3 « suifets and L, threonie asid
(xing &% Aler 1971) and (Baker g} Alee 1971, Thus, ¥e
previded informetion pertsaining %0 vitenin sutyiture and wes
. espeeislly uwsefial o confizm & diagnosis ased en clinical
symptoms (Jeniffe, 1974).
Slanis |
In suteition surveys, incinding thoss eonducted by the
Interdepartmantal Connittos on Nutrition for national Defence,
the neasurenent of urinary engretion levels of Nie methylate
sutrition (Saubexiich g8 ales 1974) s The twe major metabolites
of niagin are Nisssthylnieotinmide and Nieaethyl « 2 « pywi@ness
eaxboxylamide (2 « pyridens) ¢ Under normal circumstanoes,
adults engreted 20 @ 30 per eent of their nieetinie asid as
the Ni-methylnicotinanideform and 40 %0 €0 pax omat a8 the
3 « pyritons  (Lange and Jeubezy, 1947), Thus, s wetie of
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o3 %0 ¢ euised Detween 3 prridone/M « methylntostinenide
engretion wader aormal ecndisionr (Nolmen snd Langs, 1950),

Wheo ixtakes of nieseis seid were § to 10 mg and
sbove/day, the emgretion of nigetinie aeid metabelite
inersased rapidly (Frasier gi Ales 1968) ¢ W3 » methyinicetinee
nids ensvetion falled to & minimem st sbout the time of
sppestence of glinigel sympiens of pellegra or niauin
definiency (Bakar g3 Ales 1971) ¢ The emaretion of 3 « pyridese
hed boen choerved o he useful and prabebly the dbest eritesia
scndisions (Dwplesis, 1977,



Experimental Procedure
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CHAPIER IXX
EXPERINENTAL PROCEDURR

gizrls sad sellege woman, Purthar, &» aStenpt was mads
assess the nuirisional status of the sams growp by She wrinesy
engsetion of ures, Whimminae, aseoxhis suid and nisein, Thelr
body height, weight, skin feld thickness; amm eirewfsrence
and slse their urinary enssetion of evestinine, ures, thiamine,

i. Sslacsion.sf he ReKEiSARSANS’

health of age 16 %0 33 yesrs studying in Sxi Avisashilingem
Nigher Besondsry Schesl and Cellege whe were yesided in the
willingly osopsrated in the study.

2¢ ARShERRANRAXAS RARSS
Dats on body height, weight, nid asm gizewnfsrence and
% Haiohh ReASUIRSAts

A verticsl seasuring sssle fined %9 & wall was employed,
Afsex removing the foot wearx, the subjests were sllowed teo
stand on a flat floex by the sgale with fest parallel and
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 with hesds, Dustocks, sheulders and basks of head Souehing
the upright, The head wes held comforsably sress, with the
lower hordex of the oxbit in the seme horiseatal plane in &
patural manner, the asme were hanging st the sides in &
natursl mamnex, The head piege, & woden bloadk was gently
lowezred, arvwshing the hair snd making contast with the top
of the head, The measuring sesle was gapsble of measuring
0 an asouraey of 0.5 am,

B  HalhA BAARIKARNARSS

For neasuring weights of the partieipsnts platfosm
boam balanee was used, Weighing wes nos dome sfter s full
measurensnt,. The subjects were allowed o stand on the
emtrs of the plasfors without toushing saything else,
The weights of the participants wers entazed in kilegrams,

o)

arm, boswoen the tip of the asromien proeess of the sospuls
and the elecrancn proesss of the Ulns, The measurament wes
‘made with the asmhanging relaxed at the side, The skin fald
parallel %o the loang axis wes picked up detween the thwmb
underlying muscle and measured st this point, The readisgs
were entered im sillimetres, |
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Q) peasurensas. of nid aza sizsmdazsnont

The nid amm ¢ireunfetonts was msssured S0 the nesrest
0.1 em with a £ibee glass Sape, whigh wes plased gently, but
fiznly round the lish ¢o aveid eompression of the seft tissues,
The left arm wes measured whils hanging freely, at iss mdd
point, which was selegted in the same way &8 for the trieeps
skinefold,

| Laad Arsia sf uxd
mmmmmmummm.

mmwnmmmma (Jetfe’s xesstion),
as deseribed in Annesure 1,

»  Easinasion af UNes 40 Nxingl Urisary ufea was estimated
by CAMISC method (Yariey, :m;uwn
Annexure IX,

o Easimasion of Zhismine Ain Uxings vmmm
estimated by Thisshrome method by Jolmson g% A1 1948
(Vazley, 1980) s desezided in Amnexure IIX,

mmmnuc - Dinitye pheny) hydreaise
m”mlﬂﬂm‘lnl wmqim’“m
An Anneure IV,
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ibimation of Ri-Mathel N IZingt Urisary
uMmmmnumgxm
by Johnson g 3l 3945 (Varley, 1980) as desexided in
Annsxure V

e)

%' Sests were gondusted wherever nesessasy to chesk
1f the Tesults were signifieant using the foramla,

ve 33 .00
X mﬂmamm

”‘ moen of e 2nd sample
8 & Combined 8D
- tioms of ¢he First and
By and 5y = No, of ehestva




Results and Discussion
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GurFTER IV

ARRULYS AND DISCUSSIONS

Body smasle mass of selested sdelessant giris and
an assessment ¢f the mukritional status of the seme grOwp
wes made by messwring their height, weight, mid azm eivewn-
farense and skinfeld thickness, Twnty four haur wrinexy
enexetory levels of ures, thimmine, asecshic seid and nisein
of the ssse greoup of woman vare used foxr svalwstion of twir
sutritional status., Ihe pariisipants were selested faem
Sxi Avisashilingan NHigher Sesendaxy sSsheol and Osllege.
The target participents of the study belenged to thres dif-
fexent age groups. They were adelessent giris of age 16 - 18
ysars, yousy wndargraduate ¢ollege wemen of age ramging frem
19 w» 30yesxs and pest-graduate vonmen of age 21 &9 23 yeaxs,
The results of the shove study is &iseussed in this Chapter.

i,

woman partisipanss in the study.
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arges eight (hg) Nadght (em)

:r.tutm“ u’-fm Mean ‘g% Mesn 4 8P
P T~ s is - 19 “i’ - 4ed 143 & 6.7

W girls 4 s

wgm:. 19 -390  45.83 2 3.8 148 2 3.2
wemen (o ) - |

Post-graduste M -2 40436 1518 363
wuen (sollege) .

i A N

Sige of eneh age growp was Wm.

Meerding to Guepalan and Vijayaraghavan (1971), the
wveight of the adolsseent girls of age 16 ¢o 18 years in
India ranged from 41.1 %0 42.4 Kg. The mean weight of the
sdoleseent girls im the present study was 40.3 4 4.3 which
was :Mutommm'tmbym“mv}.qu
(1971). The mean height of sdelescent girls in the preseat
study was 142 ¢_ 6.7 cms The mesn height and weight of the
undergraduate ¢ollege vomen ia the present study was
148 3 3.8 cm and 45.35 ¢ 2,0 Xg. The mesh height and waight
of the post~graduate college women was found to be
185 4 6.3 cm and 48 2 3,57 Xy. These valuas are compared
with the valwes reported fer their counterperss in India.



23

Table II shows the mesn weights and heights of the
participants comparsd with these zeported in this stwly.

TABLE IIX

Present Study 16 - 18 142.0 40,3
a) Adelesgent 19 « 30 148.0 45.%
gixls .
B) Undexgraduate 31 - 23 181,85 8.0
e) Post-graduate
WORER
Girija Bai (1972) 20,3 188.0 47.7
Banarjee (1961) 19,0 156.6 6.0
Banerjes (1963) 18.2 186.¢ 46,8
Goyal and 20,8 C o 188.Y " 49.0
Glerke (1960)
Kirmals g% gl (1974)18.6 153.8 “.8
Rutrition Aslas - 18e8 186.4 49.9
of India (1971)

M "

to othar data reported in India. There was no significans
difference in the mean heights and weights of thres age
groups namely adeleseent girls, young college wemen and the
postegraduate wemen,
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Table IIX shows the msan 2é4-hewr wrine volums voided
by the participenss.: -

the targe s Volume of Urine Growps *&°
participants (yeers) | mi/dey

~ Mesn 3 SD .
Adoleseent girls 16 = 18 990 3 227 a and b 0.23584"

{a)

Undergraduate 19 - 30 1007 3 230 b and ¢ 0.3067°°
women ()

Fostegraduate 21 - 23 1049 4 231 aende 0.3467"3
women (¢)

—

NS =~ Not sigunificant,

unezmhmmmma

The mean velume of wrine veided by the adolesgent
girls was 990 ¢ 227 ml, Undergraduste women voided 1007 o
230 ml per day and it was 1049 4 231 ml by the post-graduste
women for a peried of 2¢-hour. e daily output of wrime on
an aversge diet and normal fluid intake was between 1200 to
1500 ml, vhich may vary widely both physislegically and
pathologically (Varley, 1580). Onmly eme day wrine sample
vas cellected in this study.
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The target Ao Groups e
perticipants {yoars) ng/dey Compared valwe
Adolescent 1618 6342110 aandd  3.990
girls

L2

Undergraduste 19 -130 808 4 67 Dbande 3,368
Wonan :
Postegraudate 21 23 9332 93 aande 632
M 2 '

** giguificant at ous per gant level.

4

- . NI "

variey (1980) had reported that healthy women sating
normel foeds are in a steady state of wrinary creatinine
hﬁwhﬁgwmmuﬁtm (1980). 7hw lower
range of excretion indicated that the parsicipants were
mummmmugzamm Upper range indicated
that they are taller and hesvier. airija Bai (1972) hed
indigated that the mean grsstinine excretion of young
Coimbatore women ranged between 639 €0 .1033 mg per dey,

Bvin . L (1973) had reperted in his study the valus of
YOuRg wowen ranged between 482 w» 1113 mg per day.



Lévs than 40 (a) 7 590,42 80 aandd 3,404
40 %o ts () ’ 733,447 Dande 4388
Above us (@) 14 9087 329

o _ :

** « Significant st ons per cent level,

~ The paxticipsnts whose weight wos less than 40 Kg.
showed the mean ereatinine exerstion of 590.4 3 80 mg the
participants of weight 40 to LS Ky, had mean ereatine
axexetion of 733.4 & 76 mgs The mesn orestinine exexretion
of 906.7 & 92 mg was found in the perticipents of weight
sbove L5 Kg. Thexe was significant difference in ersatinise
smgretion of the participants of weight above L5 Ky tham
the other two growps. Creatinine exeretion of participeats
Who weighed 40 %0 s Xy was significantly greater tham that
of the individual whose bedy weight was less than 40 Nge.
m-mmtmmmmuﬁ
Mnnummumo!imbﬂymm
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Table VI shows the mean ereatine exeretion based on
their bedy heights. '

!t'
alue
Less than 3 765 4167 s andd Oapn™®
140 ()
140 « 150 () 14 805 4 79 Ddanda 0.162"
Adove 150 (e) 12 861 4 87 aende 124"

- S - -

- A e

NS - Mot significant.,

Young wemen of height less tham 140 em had besn
craatinine ensxetion of 768 4 167 mg per day, those of height
140 0 150 em showed the mean ersatinine excretion of
803 3 128 mg and those whose height was above 130 cm) At was
861 4 87 mg per day.

Figure I shows the mean Jé«heur cxrestinine excretion
level based on age, body height and weight of the target
women participants,
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While the mean values showed a tendency to increase
with increage in height, none of these groups were statis-
tically significant. Thus body weight but not body height
correlates with creatinine excretion.

Table VII shows the mean e¢reatinine coefficient of
the target women participants.

TABLE VIIX

.
The target rge (;;“;g"%":f Groups e
participants (years) Body ?mgm) compared val

Mean 4 SD
Adolescent 16 ~ 18 15,58 4 1,28 a andb 4,444
girls (a)
Undergraduate 19 - 20 17,70 + 0.6¢ banda 4,750
women (b)
Post-graducte 21 - 23 19,60 + 1.65 aande 6.040
women (c)

** - Significant at one per cent level,

The sise of each age group was ten

Figure II shows the mern creatinine coefficient of the
target women participants diagrammatically.

Urinary ereatinine level can he expressed as creatinine
coefficient (milligram of creatinine pexr day per kilogram of
body weight). According to Varley (1980), the normal
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ereatinine coefficient for women was 18 to 21, Agcording to
Forbes (1976), the creatinine coefficient for women was found
to be 10 to 25, In the present study the c¢reatinine
coefficient 0of women participants ranged between 13,4 to 21..

Mean ¢reatinine coefficient of the target compared
with those in literature are prasented in Table VIII,

TABLE VIIX

10 a) Adolescent girls (16 - 18 years) 15,88
10 b) undergraduate women (19 - 20 years) 17,70
10 ¢c) Postegraduate women (21 « 23 years) 19.60

6 Girija Bat (1972) 17.8
Nirmala et a] (1962) 21.8
6 Maragatham (1968) 8 - 29
6 Geetha (1971) 8.81 - 19,23
104 Ritchy et al (1973) 18.7

Thus, the c¢reatinine coefficient obtained for the
participants was found to be the same range as those reported
in the literature for young women. Creatinine coefficient
was used as an index of muscle mass (Heymsfield st al., 1983),
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From the ¢reatinine coefficient measured for the participants,
it indicated that the muscle mass of the post-graduate women
(21 to 23 years) msy be greater than the muscle mass of
undergraduate women (19 to 20 years) and adolescent school-
girls (17 to 19 years) and the difference was significant at
one per cent levael, The muscle Qaeu of the undergraduate
wemen based on creatinine coefficient may be greater than

the adolescent achool girls and there was significant
difference at one per cent level,

Table IX slwws the moan creatinine height index of
the women participants.

Creatinine ‘ :
The target Age height. Groups . 3
participants (years) Index cm) ecompared valus
Mean ¢ SD
Adolescent 16 -18 4.731,0 aandab 0,190

girls (a)

tndergraduate 19 « 20 5.4 3 0.4 band ¢ 0.0270"°
women (b)

Post-graduate 21 - 23 5,641.9 czandc 0,207
wonmen (c)

N3 « Not significant.

8ize 0f each age group was ten.
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According to Sauberlich (1974), the relationship of
milligrams of creatinine excreted per unit time pex
centimeter of body height had been useful in evaluating
protein nutritional status and the valus above 0.9 was found
to ke in nozrmal protein nutritionsl status. The value
obtained in the present study was found to be above 0.9 whieh
indicated the normal protein nutritional status of the
participants. From the mean creatinine height index value
for the above three age groups, it was found out that the
difference in mean ¢resatinine height index between the three
groups was not significent,

Table X presents the mean volums of urine of early

morning, 6«hour and 24«hour samples,

TABLE X

Number - Volume of urine

Sample type studied per sample (=)
| Mean 4 8D
Early morning 8 221 4+ 29
é-hour sample 8 201 ¢ 36
24-=hour sample 10 990 ¢ 227

QME SEIENCE ¢,

b,
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The mean volume of sarly morning voided urine was
221 4 29 ml. The mean volume of 6~hour voided urine sample
was 201 4+ 36 ml and the mean volume of 24~hour voided sample
was 990 # 227 ml, Not oaly the volume of urine but also
the composition of urine determines the creatinine content
of urine, |

Teble XI shows the e¢reatinine content of early
morning, 6-hour and 24<hour urine samples.

TABLE XI

Wumber of Amount of creatinine

Type of sample (mg/sanmple)
sample Mean s SD
Early morning sample (a) 8 161.0 ¢ 33.0
Sixehour sample (b) e 134.0 3 21.8
24-hour sample (c) 10 640.0 3 71.0

The mean amount of creatinine present in early
morning sample was 161,3 4 33,18 mg, the mean amount of
creatinine present in 6«hour urive sample and 24~hour urine
sample was 134 + and 640 + 71,

Uasing 6~hour urinary content of creatinine, 24~hour
urinary creatinine level was computed, This was done in
order to find out whether 6~hour urine sample can be used
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instead of 24-hour urine sample to measure ¢reatinine go-
efficient (mg/day/kg of body weight), which is an index
of evaluating muscle mui. This study was mainly aimed at
reducing the rate of 24-hour urinary collection,

Table XIXI shows the eomparison of creatinine coeffi-
cient values obtained from actual 24-hour urine sample and
gomputed 24-hour excretion using 6-hour sample collection,

tha:inino

Type of Age in coefiicient Groups 't

sample years %m?! compared value
Mean 3 8D

Actusl 24-hour 16 - 18 15.6 $1.28 aandd 3.276""
urine sample (a)

24~hour excretion 16 - 18 13.3 + 1.65
gomputed from
?;!)wur collection

** significant at one per cent level.
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Creatinine coefficient of the actual 24.hour urine
samples was 15.6 ¢ 1,28, But in computed 24-hour urine ax-
cretion using S-hour sample collection was 13.2 ¢ 1.68.

There wvas a significant lesser creatinine coefficient in

the computed 24-hoururine sample, Hence it indicated that
S8«-hour urine sample even though easy to collect is not depen~
dable to obtain creatinine co.££1¢§§nt and only 24-hour urine
should be collected. R

Table XIil represents the arm circumference of the
women participants,

k)

TABLE XII1.

- Arm eircume
T™he target Age . Groups 8 &
Participants (years) ::::':fsfg:’ compared value
Adolescent 16 - 18 18,5 $0.78  a and b 1,612
girls (a)

Undergraduste 19 - 20 19,5 3 0.96 band e 1.958™
women (b)

Bost-graduate 21 - 23 20,5 £ 1.00 ¢ and a 4.342
women (¢)

** . Significant at one per ecent level.
HS - Not significant
gize of each age group was ten,




66

Allewed o separsts or camtrifuged, Trensferred 1 ml of
the supernatant butanel laysr €0 a guvetts and read in the
fluvorimetsr at 460 ma using an sxcitation mvehwth of
360 sm.  Readings were taken not sarlier than § min,
shaking with the sodium hydroxide, JFor the working stane
dard a concentration of 0.1 mg/litre was convenient, W
blank correction was required so long as the wrine eomen-
tration wes below 1S mg/litre.



34

Creatinine coefficient of the actual 24.hour urine
sample was 15.6 + 1,28, But in computed 24-hour urine ex-
cretion usiny 6-hour sample collection wes 13.2 3 1.68.

There was & significant lasser creatinine coefficient in

the computed 24-h¢uruzin§ sample, Hence it indicated that
S<hour urine sample even though sasy t6 collect is not depen-
dable to obtain creatinine co.!tie{éat and only 24=hour urine
should he collected,

Table XIiI represents the arm circumference of the
women participants,

TABLE XII1.

The target Ag " Arm circume Groups "

.
Partieipants (years) ::::“:fsfg:’ compared value
Adolescent 16 - 18 18,5 $0.78 a and b 1.612™
girls (a)

Undergraduate 19 - 20 19.5 £ 0,96 b and e 1.958™
women (b)

Yost-graduate 21 - 23 20,5 $ 1.00 canda ¢.342
women (a)

** « Significant at one per eent level.
NS -« Not significant
Size of each age group was tan,
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According to Mertsberg gt gl (1963), the arm ¢circum-
ference of adult women was 22.8 cm, According %o Futrition
Atlas of India it was 24.8 em. In the present study the
mean arm circumference o0f adolescent girls was 18.5 ¢ 0.78,
for undergraduate women the mean arm eircumference was
19.8 ¢ 0,96 and for postegraduate women 20.5 ¢ 1.0,

Pable Xivshows the skinfold thickness of the women
participants,

The target Age mmxut)xmmu
Adolescent girls 16 - 18 18.4 4 0.74
Undexgraduate women 19 - 20 16,0 ¢ 0.36
Post~graduate women a1 - 23 17.0 2 0.20

Agcording to Jelliffee (1974), the mean triceps
skinfeld thickness of the adult women was 16.5 mm. According
to Mutrition Journal of India (1971) the triceps skinfold of
adult women was 14,4 mm, In the present study the mean skine
fold thickness of the adolescent girxls, undergradute women and
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post~graduate women was found to be 15.4 4 0.74 mm,

16 4 0.36 s 2and 17 ¢ 0.2 W, Thus the trigeps skinfold
thickness of the partigipants was similar to the values
given by above refersnces. The mean skinfold thickness of
post-graduate women was significantly greater than the other
two age group of women.

Table XV represents the msan muscle arm circumference
of the participants.

Nean
Muscle arm et
The target Age , Groups ¢

participants (years) °""?;“‘,"‘““ compared valus

Mean & BeDe
Adolescent 16 = 18 18,00 $ 0,770 a and b 2.5
girls (a)
Undergraduste 19 - 20 19.00 + 0.954¢ bande 2.042"
wonen (b)

S
Post-graduate 21 - 23 20,00 £ 1.062 e anda 4.8
wemean {c)

** .« Significant at one per cent level
NS - Not significant
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According t0 Hertsberg ot al (1963) the normal muscle
circunference f£or adult women was 20.9. In the present study
the muscle arm ¢ircumferenss of the partieipants ranged from
16.5 to 21.”. By anthropometric messurement also the muscle
mass of postegradusts women was found to bs greater than the
undergraduate college women and adolescent girls and muscle
mass of undergraduste college women may be greater than the
adolesoent school girls. |

Table XVI. shows the mesn urea exgretion of the target
women participants.

Urea
The target Age exgretion Groups 3 A
participants (years) (g/any) compared value
Kean $ 8D

Adolescent 16 18 9,54 £ 0,58 aandd 0.166™
girls (a)

Undergraduste 19 - 20 9,13 $ 0.87 bande 1.225%
wimen ()

Post-graduate 21 =23 9,64 $0.88 o and a 0.308"
women (e¢) -

RS - Mot significant
Size of each sample was ten,.
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The daily urea sxeretion reflected the dietary
protein intake in adult women. According to Haan, (1974),
the daily ures excretion of adult women was 12.8 to 2%5.7,
Nirmala of g} (1968) reported as $.2% to 12.29 of urea per
day for post sdolescent women students. Kamalanathan st al
{1963) xaported as 8,29 ~ 11,13 of urea for women per day.
Agcording to Tietz (1976) the daily urea excretion pexr day
was 12 €0 20 g Ip the present study the daily urea excre-
tion of the adolescent girls, young undergraduate womsn and
post-graduats women was found to be 9.54 3 0.58 g per day,
9.13 4 0.87 g per day and 9,64 2 0.88 g per day. JFrom the
mean exeretion of urea, it wes indicated that the partici-
pants are in normal protein nutritional status, Thers was
no significant difference in urinary urea excretion between
the three groups,

7.

Nean thimmine sxecxetion of the participants are given
in Table XVIX,
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himine
The target o, Age axcretion aroups s 3
partiel studied (years) (ug per day) compared value
Mean + S.D.
Adolescent 10 16 - 18 191,20 4 23.12 a and b 0.6350™
girls (a)
aduste 10 19 - 20 196.25 3 10.18 b and ¢ 0.7049™°
women (b)
Post-graduate 10 21 - 23 191,83 3 15,59
women (¢)

N8 « Kot significant
8ize of sach sample . was ten,

Daily thismine excretion ranged from 80 u to 500 u ng.
(varley, 1980), Daily thiamine excretion of the participants
was found to bs 148 to 220 ug. Thus the thiamine excretion
obtained in the present study was similar with the values giveu
by Varley. 8ince the urinary excretion analysis of thimmine
provided information pertaining to thismine nutriture and parti-
cipants exereted normal thiamine level it indicated the normal
thismine intake o0f the parti¢ipants., There was no significant
difference in thismine excretion between the partiecipants.
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Table XVIIXI shows the exeretion of thiamine related

to creatinine exexretion,

TABLE XVIXI

Thiasuine
The targets Ag euoi Groups !

, . per grem

group participants (years) m"’;)inm) compared  value
9

6 m t 3.90
Adolescent (a) 16 ~ 18 321,99 $ S4.98 aand b 3,956
girls
Undergraduate 19 - 20 238,47 3 31.47 bande 2.263"
women (b)
Post-graduate 21 - 23 207.59 ¢ 26,16
women {a)

** -~ Significant at one per cent level.
* « Significant at five per cent lewel.

8ize of each s ample was ten.

A eorrelation of urinary excretion of thiamine per gram

of ¢reatinine had been useful for assessing thiamine nutritional

status, (Pearson, 1966) and the value of thiamine per gram of

creatinine greater than 100 was accepted value (low risk) for
adults. According to Pearson (1962) the thiamine exgcretion is

greater than 150 mg per day was normal for adult women,

Accore

ding to FAO/WHO, the normal daily thismine excretion for adults
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!

renged Dbetween 50 to 400 micro gram, Participants namely
adolescent girls, undergraduate women and post-graduste women
had thiamine areatinine ratio above 100 which indicated that
the participants belonged to ‘ascceptable’ group according to
Pearson which also indicated the normal thiamine nutriticnal
status of the participants,

Table XIX shows mean ascorbic acid excretion of the
target women participants.

Figure III shows the mean 24~hour urinary exeretion
ascorbic acid of the participants diagramatically.

TABLE XIX

Exeretion of
The target Age ascorbic acid in Groups e

participants (years) (mg/day) compared value
- Mean . 3 8.D.

Adolescent 16 = 18 22,15 & 3,24 a and b 0.169"
girls (a)

Undergraduate 19 - 20 22,00 £i1.41 band e 4.268
women (b)

Post-Graduate  21- 23 25,40 + 2.48 aand ¢ 2.561%
women (c)

B8 « Mot significant
** . 8ignificant at one per ecent level
* « significant at five per cent level
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The daily output of aseorbic acid was found to be
20 - 30 mg (Varley, 1980). fThe daily urinary excretion of
asgorbic acid reported by Rodervele et al (1965) was 8 to
- 27 mge.

Agcording to Tolber gt al (1964), the average 24-hour
sxeretion of ascorbic acid was reported as 8 to 27 mg. The
mean ascorbic acid excretion ranged between 9 t0 34 mg per
day (mérmala et al., 1979). Aecording to Upjohn (1973),
the adult excreted 30 - 60 mg of ascorbic acid per day.

The daily output of ascorbic scid of the participants
was 19.9 to 30 which agreed with the normal value given by
above reports. According to Brin (1974), the well nourished
adults excreted 8 to 27 mg per 24-hour with which also the
ascorbic excretion of participants agreed, since the urinary
levels of ascorbic acid reflected immediate dietary intakes,
it indicated the normal ascorbic secid intake of the partici-
pants. There was no significant difference in ascorbic acid

excretion between adolescent girls and under-graduate students.

Table XX represents the mean niacin excretion of the
target women participants,

Figure IV shows the mean 24~hour urinary niacin exgre-
tion of the target women participants diagrammatically.
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4 Mlaein exere- ‘et
The target Age Groups t
participants {years) ".1:;‘“ :’é‘fg’ compared value
Adolesgent 16 ~ 18 11,40 £:3.37 aand b 0.8974™
girls (a)
Undergraduate 19 - 20 11,54 4 1.66 b and ¢ 1.048™
women ()
Post-graduate 21 = 23 10,1374 0,70 2aandc 1.101™
women (@)

NS - Not significant
8ize of sach sample = 10.

Under normal circumstances, adults exerets 20 to 30 per
cent of their nicotinic acid as the N'- Methyl Nicotinamide form,
with adequate nicotinlc acid the daily excretion of N'~ methyl
nicotinamide was found to be 3 ¢o 17 mg, the average being 7 mg
(varley, 1980).

According to ICMR (1963) DATA, daily urinary excretion
of N'e methyl nicotinamide less than 0,8 milligram was econsidered
as deficiency state, 0.8 to 2,36 mg was considered to be in low
niacin nutritional status and 2.4 to 6.36 mg was considered
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to be in acceptable nisecin nutritional status and greater
than 6.5 mg was considered 0 be in high niacin nutritionsl
status. The daily excreticn of N'- methyl nicotinamide of
the pa:tieipanei in the present study was 7.21 €0 16,25 mg
which agreed with the normal value given. Urinary excretory
level of nigcin was an index of niacin nutriture (Sauberlich,
1974). From the mean value of K'e methyl nicotinamide
excretion, it was found out that the partieipants are in

High niacin mutritional status.

According to Duplessie (1967) the daily excretion of
niacin vagtied between 8 mg to 135 mg per day. S8ince the daily
niacin excretion of participants was normal it indigated the
normal intake of niacin by the participants. There was no
significant difference in N'-~ methyl nicotinamide excretion
between undergraduate and post-graduats women and also betwean
adolescent girls and poste-graduate women,



Summary and Conclusion
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CHAPTER V

SUMMARY AND CORCIUSION

This study namely "Bvaluation of Urinaxy Creatinine
as & Bio-chamical index of muscle mass and excretory levels of
ures, thimmine, aseorbhic aeid and nisein for the assessmant of
Nutritional status among adolesgeent girls and young wemen®
was aimed to assess the hody musele mass of the target young
wvomen, and assessment of their mutritional status by evaluating
their 24~hour urinery sxeretion of urea, thiamine, ascordis
acid enéd niascin.

Thirty participants of thres different age groups were
selected from Sri Avinashilingsm Mome Science Cullege and
Higher Secondary School. They were adolescent girls of age
16 -« 18 years, young wundergraduate sgtudents of age 19 - 20 years
and postegraduate womsn of age 21 « 33 years.

An Bvaluation of greatinine centent of early morming
sample and sixe-hour sample was mads, Frem the ereetinine
content of 6-hour sample, 24~hour urinary creatinine level was
computed o £ind out whether é-hour sample can be used instead
of 24-hour urinary collection for elinical purpose. The
results of the above s tudy is swmarised belows

Neasurement of height and weaight of the participants
showed that the mean weight and height of the target adolescent
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girls of age 16 ~ 18 years was 40.5 £ 4.3 Kg and 142 £ 6.7 em,
The mean weight and hefght of the undergradunte women of age
19 « 20 yoars was 45.5 £ 2.8 kg and 148 & 3.2 ems The mean
weight and height of the post-graduste women was 48,0 ¢ 396 kg
and 151,58 3 6.3 em which wes similar with the values given by
Girijebai (1972), Banexrjes (1962) and Ooyal and Glexke (1966).

The muscle circumference of the participants was mea«
sured from mid arm ecisroumference and triceps skinfold thick-
ness of the participants, 7The mean arm cireumference of the
adolesomat girls was 18 ¢ 0.7 om, the mean arm circumference
of the undergraduate young women and postegraduate womsn were
19 3 0.95 en and 20 ¢ 1.06 em,

The volume of 24-hour urine was measured socurately.

™e mea
™he mean volume of urine voided by adolescent girls,

undergraduate wonen and postegraduate women wers found to be
990 £ 227 ml, 1007 4 230 ml and 1049 ¢+ 231 ml,

34-hour urinaxy excregion of erestinine by the partieci-
pants was used as an Index of hody muscle mass, The mean
24-hour urinery creatinine mmgretion of the adolescent girls
was found to be 634 3 110 mg and the mean urinary ereatinine
axgretion of undergraduste women and post-graduats women were
found €0 be 805 4 7 mg and 933 4 93 mg, The mean Greatinine
exgretion of postegraduate women was significantly grestsr than
the adolescent girls and undergraduate college women and the
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mean urinary ereatinine level of undergraduste women was
significamtly greater than the adolesecent girls. Accoxding
to Girijabal (1972) the mean ereatinine emeretion of young
Coimbatore women ranged betwesn 639 to 1033 mg per day,
According to Svin  (1973) 4t was 890 to 1720 mg per
day.

Crestinine a-éw,m ng/day/ng of body weight) was
caleulated %0 assess the muscle mass of the participants.
The mean creatinine cosfficient of the adolescent girls,

young undergraduate wonen and poste-graduate women were
found to be 15,6 2163, 17.7 4 0.64, and 19,6 ¢ 1,08,
which showed that the muscle mass of selected post-graduste
women seem to be grester than the muscle mass of selected
undergraduste women and adolesgamnt girls:. The muscle mass
of selected undargraduate wvomen seem 0 be greater than the
adolescent girls. 7The ereatinine coefficient obtained in
the present study was found to be similar with the values
given by Girijabai (1972), Nirmalas gt a) (1962), Maragatham
{19680) and Korasbelker (1950),

Creatinine exeretion of the participants based om
their weight was also messured, Participants of weight
below 40 kg had mean urinary creatinine level as $590.4 80 mg
per day, participants of weight ranging 40 - 30 kg showed
the mean gqreatinine excretion as 733.4 ; 76 mg and it was
906.7 2 92 mg per day by the participants of weight above
50 kge ¥From the mean creatinine level it was found out that
the ereztinine excretion increases with inereass in weight,
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Creatinine emretion of the participants based on
their body height wvas alse measured, The participants of
height lesser then 140 em showed mean ¢restinine excretioa
of 7.65 ¢ 167 mg per day. The participants of height 140 ~»
150 om and perticipants of height sbove 150 em showed the
mean creatinine excretion of 80% 4+ 73 mg and 861 ¢ 87 ng

per day.

Agscording to Sauberlich (1974) the ereatinine height
index (milligram of ereatiaine sxereted per unit time per
centimetey of body height) value above 0.9 was found to be
in normel protein nutritional status. The mean orestinine
haight index of adolescant girls, undargraduate college women
and postegraduate women was foupd to be 4.72 3 1.04,

S.40 & Oeé and 5,37 & 1.9 mg/em which showed that the parti-
eipants have normal protein nutritional status.

Mean urinary volume and cresatinine content of early
morning, 6=hour and 24~hour uripe samples wers measured,
™he mean volume of early morning sample of adolesgent girls
were found t0 be 221 4 39 mly the mean volume of G-hour
voided urine sample was 201 4 36 ml and the mean volums of
24-houx voided urine semple was 99C 3 227 for adolescent
girls. Creatinine content of sarly morning and S-hour sample
was found 0 be 161.0 ¢ 33 mg and 134 3 22 mg and the mean
exeatinine content of 2é~hour sample was found to be
590 4 80 mg., Using the smount of creatinine present in
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S«hour sample, crestinine coefficient was computed and it
wos found to be 13.2 ¢ 1.65 fer adolesgent girls, were as

the creatinine cosfficient found cut from the asctual 24 hours
urinary creatinine excretion for adolesgent girls was found
to be 15,6 ¢ 1.20. This indicated that it is better o
svaluate the ersatinine cosfficient from 24-hour urinasry
exgration of creatinine.

Nean ursa excretion of the target participants was
measured t0 evaluate the protein mutritional status of the
participants. The mean daily urea sweretion of the adole~
scent girls, young undergraduste women and post-graduats
women were found to be 9.54 ¢ 0.58 g, 9.13 3 0.87 ¢ ant
9.64 & 0.88 go According to Tiets (1976) the normal urinary
urea of women per day was 12 « 20 g Since the participants
showed a daily urinary excretion within this limit¢ it indi-
cated the normal protein nutritional status of the partici-
pants.

Agcording to Pearson (1961), ths thiamine excretion
per day ranged between 50 - 500 mg. The mean daily thismine
exeretion of the adolescent girls, undexgracduate wvomen and
postegraduate women were found to be 191 4 23, 196 4 10 and
192 + 135 ug respectively. Since the urinary exeretion of
thianine indicetes the thimmine nutriture, the normal thiamine
exexetion by the partieipants indicated the normal thiamine
nutritional status of the sams, Mean thismine oreatinine ratio
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the target participants also indicated the normal thiamine
autritional status of the partieipants,

The mean daily Urinexy excretion of asecorbic acid by
the adolescent girls, undergraduate women and postegraduate
women were found to bs 22 & 3,24 mg, 22 3 1,40 mg and
25.4 4 2.5 mg which wvas similar to the values reported by
Roderwde of gl (1968) (8 « 27 mg). 7Tolber gt al (1974)
(8 - 27 mg) and Wizmals g§ gl (1979) (9 - 34 mg) per day.
This indicates the normal aseorbic acid nutritional status
‘of the target women. Wesn daily niscin excretion of the parti-
aipants nemely adolescent girls, undepgraduate women and
postegraduate women were found to be 11.4 & 3¢4 mg, 11,5 3
1.7 mg and 10,1 3 0.7 mg, vhich was similar to ths values
reported dy Varley (1980) and according 0 ICIMR (1963) the
participants were in high nisein nutritional status.

From the results cdbtained it can be concluded that
24-hour urinary crestinine output was more for postegraduate
wvomen, From creatinine coefficient obgained for the partici-
pants, an evalustion of muscle mass was made which indicated
that the muscle mass of the selected growp of post-graduate
wonen wvas found to be greater than the adolescent girls and
undergraduate women, From the anthropowmetric measurements and
by evaluating 24-hour urinary exeretion of urea, thiamine,
sseorbic acid and niacin all the participants were shown to be
in normal and acceptable mutritional stetus.
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ANREXURE I

BETIMATION OF CREATIMINE IN URINE
(ALKALINE PICRATE METHOD) (VARLEY, 1980)

Exinsiple’

his method makes use of Jaffe's reaction, the produstion
of Mahogany red ¢olour with an alkaline pierste solution,
The intensity of the red colour developed is compared in a
colorimeter against a reagent blank at 5-90’0

Beagents

1., Pioric acid - 0,04 M solution (9,16 g of erystalline
pleric acid is 4dissolved in 1000 ml of water,

2, 0,075 B sSodium hydroxide,

3, Stock standard creatinine solution. Dissolved 100 mg
of creatinine in N/10 kydrochloric acid snd made wp to
100 ml with the same,

4. MWorking standard solution: Diluted 1,0 ml of the stoek
solution to 50,0 ml with water, This contains 29” of
creatinine per ml,
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Tubes containing 0.8, 1.0, 1.5, 2.0, 2.5 and 3,0 m}
of the standaxd solution corresponding to the ¥ valuss of
10 « 60 vers takan. The volume was made up to 3.0 ml with
vater in all the tubes, 3,0 ml of water was taken as blank,

1.0 ml1 of urine was diluted to 100 ml with water.
3,0 ml of the dlluted urine was taken for the emperiment,
70 all the tubes added 1,0 ml of pieric acid and then 1,0 ml
of 0,75 R sodium hydroxide, Allowed to stand for 20 minutes
for the colour to develop, The tubes were shaken well and
the colour developed was read in a colorimeter at 500 ma
against a reagent blank,

A standard graph wes drm by plotting concentration
of creatinine on X-axis and eolorimeter reacding on Yeaxis,
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ARNEXURE II

ESTIMATION OF URBA
(DAM-TSC METHOD) (VARLEY, 1980)

Exingipies

Urea reacted with Discetyl monoxime in the presence
of thissemicarboside ¢to0 form a red coloured produst which
vas msasured colorimetrically.

Agid Resgents

Water - 100 ml, Phwephoric acid - 20 ml
concentrated sulphuric acid « 8.0 ml, 3% ferric chloride - 1.0 ml,

Acid Reagent - 30 ml, Water « 20 ml.
Diagetyl monoxime (DAN) 2.5% - 1.0 ml,
Thiosemigarboside (TS5C) 0,28% «~ 0.2%5 ml,

Colour Reagent should be prepared just befors use.
This solution is not stable more than ome hour,
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fitogk gtandaxd’

pissclved 100 mg ures in 100 ml of distilled water.
(This solution is prepared in a standard solution of bensoic
agid for long use),

Nerking S%apdards
2.0 mnl of the sSweck standard was dlliuted ¢o 100 ml
vith watex, 1.0 ml of this selution contains 20 pg of Urea.

Erosedure:

Into a series of test tubes added 0,5 -~ 2.5 ml of the
working stamdard solution corresponding to wg values of
10 « 50 respectively. 1.0 ml of urine was diluted to 100 ml
with water., 0.2 ml of the diluted urine was taken for the
sxperiment. Fade up %0 3,0 ml with water in all the tubes,
and then added 5.0 ml of the colour rsagent to all the tubdes.
Mixed well, stoppersd and hested in a vigorously boiling water
bath for 20 minutes, umwxwmlablmkmdﬁmo
Removed the tubes, ©00led and read against the reagent blank
et 340 mm  in & celexrimater,

A standard graph was drewn by plotting the concentration
of urea on Xeanis and colorimeter reading on Y-axis.
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ARNEXURR XXX

ASCORBIC ESTIMATION IN URINR
(2, 4 DINITROPHMENYL HYDROZINE METHOD BY ROE ARD KWETHER, 1961)

Exinsiples

Ascorbiec acid was exidised to dehydre aseorbic acid
by bromine watear. The excess of bromine is asrated and
dehydro asgorbie acid was treated with 32, 4 «~ dinitrephenyl
hydrozine and then with 88% Sulphuric acid to produge a red
eolour which was measured golorimetrically.

1) stsandard Asecordic acids 100 mg of ascordic seid ia 100 m}
of 4% oxalic acid. 10.0 ml of this was diluted %o 100 ml
with 4% oxalic scid,

2) 2% Selution of 2, ¢ - Ainitrephenyl Wydrasines 32 g of
. 2, 4 - dinicrophynyl hydresine was dissolved in 9 N
sulphuric acid and made wp to 100 ml with the same.

3) uxmuzm«: 10 g of thisurea was dissolved in
100 ml of water.

4) 83% suiphurie asid.
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10.0 ml of the working standard was taken in a clean
dry conical flask and a few dreops of bramine vater was
added till the soluticn was ysllow, Excess of bromine was
asrated and the solution was made wp 0 50 ml. This SO ml
eontained one mg of ascorbic acid and hence 1,0 ml of this
solution was equivalent to 20 uy of sscorbic acid. In a
series of clean tube known volums of solution 0.5 - 2.5 ml
were takemn., The comcentration of each tube was noted and
1.0 ml of 2, 4 ~ dinityophenyl hydrasins was added.

Took 10,0 ml of the urine in a clean conical flask,
added & few drops of bromine wvater, asrated the exeess of
bromine and made up to 25.0 ml. In clean dry tubes pipetted
out 2,0 ml of the solution. 7To each added a drop of thisures
solution and 1.0 ml of 2, 4 ~ dinitrephenyl hydresine, and
made wp all the solution in the test tubs 0 6.0 ml with
4% oxalic acid., Ineubated for 3 hours at 37° C, Removed and
cooled in ice. Then added 4.0 ml of 88X sulphuric acid to
sach of the tubes and read against a resgent blamk at 540 mu.
Calgulated the amount of sseorbic acid by comperisen with
standard curve,
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ANNEXURE IV

ESTIMATION OF THIAMINE BY THIOCHROME REACTION
(JonMBOR ef )., 1948) (VARLEY, 1980)

Hhisnine has besn determined in urine by oxidizing
it to thiooshrome by alkalinme fervicyanide. This sricyclie
derivative is then extracted into butancl and measured
fluworimetrically.

- Besgentss

1) Agtivated Degelse OF permmtits About 100 mg were shaken
with wvater in a 10 ml messuring cylinder all the particles
should settle rapidly to the bottom in not more than 2 mins.
T0 obtain a suitable produet, suspendad material which will
pass a 100 mesh sieve in acetie acid (10 m1/100 ml of water)
in large cylinders. Separated the granules which settled
down to the bottom in 2 mins. from the lighter particlea,
by dscanting, Boiled thess three times with dilute scetie
acid with settling and decenting between fresh asddl tion of
agetic acid, Washed the product with distilled water and
dried at 110° ¢,

2) Petassium chloride solutions Appreximately 250 g/litre
3) sodiwm hydroxide solution 150 g/litre

4) Potassium ferricyanide solution: 2.5 g/litre prepared
freshly,
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$) Isabutanol or n-butanol
6) Acetic acid (10 ml/lisxe in water)
7) stoek standard hydrochloxide solution 40 mg/litre in water,
8) working standard 2 mg/litye, Diluted 5.0 ml steck standurd
to 100 ml with weter and added 400 mg oxalic acid,

Technicus:

Collested urine in glass vessels and stored in smber bot-
tles, adding 100 mg of Oxalic acid for every 25 ml of urine.
Measured 2,0 ml of urine, 2.0 ml of wérking standard and 2,0 ml
of water (ss dlank) into a glass~stoppered test tubes and to
sach added about 200 mg of the sctivated Decalso or permutit and
mixed with 10 prapid shakes., The sbeorption was eptimal at pH 3
0 6 which was assured by ths use of oxalic acid, Now added
about 8 ml acetic acid and mixed by inversion ten times, Allowed
€0 stand for a short time and removed the supernatant fluid.
Repsated this washing process, which was important since if
ineffective, the final flworescence has a silvery blue admixturs
€0 the trus thiochrome mauve , thus giving unsstisfactory readings.
Added 0.5 ml potassium chloride solution and shaken, gently taking
care o avoid splashing the solid far up the side, Rlution was
completed within 30 segconds.: Added 0.1 ml potassium ferrie
cysnide and 0425 ml sodium hydroxide shaking gently after each
addition, Added 2 ml of isobutenol stoppered and shaken vigo-
rously for about a minute. Allowed separation of the two phases
and centrifuged, Transferred the supernatant fluid to a cuvetts
and read in the flworineter at 435 wm using excitation at 365 mm
end sexoing with the blank extract.
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ANNEXURE V

ESTIMATION OF MAMETHYL NICOPINAMIDE IN URINE
(JOHNSON gt gl.., 1948) (VARLEY, 1980)

M-Mathyl nicotinmmide was adsorded at pH 4.5 en
to & column of synthetic seslite, eluted with potassiwm
chloride, made slkaline and extrected with n-dutamol.
It 18 then compared flworimetrically with standards.

Reagents s

These sre sams as Reagents i - 6 for Thismine ina
Urine.

Colleatsd urine as for thiamine and proceeded as
dsseribed for thiamine wp to the point of washing the
permutit or Decalso on to whieh the adsosption had been
carried out, whereas thismine was firmly adsorbed this wvas
not 80 for Mi-Methyl nicotinamide, which was washed off
relatively easily., 3o washed only twise and adhered elosely
to & definite technique for test and standards. After
elution with 0.% ml potessium chloxride, added 2 m} of iso-
butanol into the tube, added 0,28 ml sodium hydroxide,
stoppered at onge and shaken up and down for about & minute.



66

Alleved to separate or camirifuged, Transferred 1 ml of
the supernatant butanel layer t0 a guvette and read in the
flvorimeter at 460 mm using an axcitation wavelength of
360 am. Readings were taken not sarlier uhnn $ min,
shaking with the sodium hydroxids. JFor the working stane
dard a eoncentration of 0.1 mg/litre was convenisnt,. W
blaak correction wes required se long as the wrine eomsen-
tration was below 1S mg/litre.



