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tMMunolM tn c n iiiid  mrixuury ju f it ln lr f  o u lp tl by }  • 18 jnm? tmafe

195?) •

orliuunr eraatinino «*■»■*<* «  nan *«m m  to in f luonaaf ta^ P ^ W P ^ ^ P n  W ^ ^ I B w ” p a B B P I r a  P P P W PP  U W ^ P B U  aPpBpUB UpmBUBMn^MBUPapS OPMp

N M  ontant by thrao fio ta ry  eonatituanta nanaly protala* 

e m ila t  and osoatiaina (H afaotiolf j g  j& *« 1980) #

Otiailoo lor ftfOOon U961) faaoaatrataf o f l i c  oaf fa ll 

la  osootlao oaf eraatinino axeratloo daring n o  nonatrual oyolo 

to  OOwoup n o  oanofelaAaa onm tlon tn i laoooooof by 5 ^ 10 

vm  mm into An n o  ooooof half o f n o  mkoosooI  oyola and 

foofoooof in  n o  fayo yyoooofing m  fa r la f nonoinol eyelop



4

«te  W W W  tf I W t l i l  mmO* {M w a rta m  jf t  mL,, lM D  *

&0W &R

i t

S it fUMCi o t suiatitsioo*i (jo n ifto *  i « n ) «^ F F F F I F F F ^ F F F ^ F '^ p  *'■' F  F  ^(P

m  a

• (vorloy, it f t t  *

f̂ MWWP̂ MMI SiStl®w 

£n tfl )mMn>

O i^ ^ F ^ F  O W O ^P *  JP ^ O O F P fl i^ O W ^ J J ^ t lW O  * ^ ® ^ F ^ O O r t ^ ^ P f ^ ^ ® O O F ^ ^ ^ F  ^ F

EftriAHMlMlHKft ittH I* SlMElOt&Oft o f 
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D m  xotoi o f pootoia lntak* p a r ' iteoa i pppaorof to  h«ro a  

■ r t l  o f foot oa osiaosr oaorotioa o f oaootiaiao f t U U a r  

oof t f o l l ,  irra> * n o  largo  vaduetioa la  ffo o tia iao



lnoaoSlafir m m m  m fS M  olthouaflk shot Sotof n soto lsOPOPOBPBF^^PW^^^B^^Ppp P O  ^PP^^^P^ jp r ^ ^

latafca iw » m  *• k m  M  mm t t lw l  (—|— ft «H  ^  A l*»

IMMit

y^OffsSI Sh® **0 dfOSOif osfsOOdfd JSBOWSOOSS Of 

otooSSsfoo* osofofao on& glpofoo# oshoosod tyw lo rtlli o i  

otfcfwf ty ood woo foosd to tojiosoo tssiaosf w h oHm  o f 
goon lf ootii-Qp Tho leU fatioa o f tn n io f^ M M  swooltoi 

is  lilghoir softs o f exootfnioo pooduotfon# oo «*U  oo oolasoon

evoatinino osssotfeo woo poofCMCwoft o*ootfalao« Tho aowwnt 

of dfoSosy inrtttfnlwi dfsoosff fstffsooood oho of so o f
ovootfso it oB whfofo fs  *~m sos' rryM Pirfontl So sho owtimt of 
—u tlilM i fa tho ( fU f l it  o f o f »• 1878) *' Sho ovosooo
Oof fy  dfototy fsSSho o f erootfao onf ooooSfsfso sspfoood 

OhOuS OfflOn til III n So OOOwhoff o f tho doffV ttSfOOW kPPmmttlllliO 

lftoooo > w»* foffooooo o f tttoSosw ooaoosfoo ao tueiooovS ? ^^BWa^WBW^W^^^WQ^O^^^P W P^O ^B^^OOP^Ip ^tSOP^^^^^O W BOPO^hW  WO^Bt ^^POpOBSB^W SOO^j

OOOlSfsttlS OSOOOtfOS hOf hSVO OMSRtSSd hf O SOMfMtf of 

isvN tf9»to»i fwftohfso so O OOOS *  fSOO ftffeOSs OOOfOO# 

sfoflor oof M tsdl (IWI) Bhowod o reduction Is srfooxy 

orootfalso. eh o  f l i l n  {font ohowod shot nitxoooa ood 

posopoioo sot poop fooolwit poof sim  dtspdts dooiiofsg 

osooSiafao owssotfos* tho thfid oosossost of tho d&ot Shot

isflsooood osootlafso n o ot lao, ooosfoood shoos woo 
osoatialoo, Dfotory osootfsfao hod ssdtPiQOB fwtoottnol 
ohoosptfo* ood potPBfS mud osososfon (Sfestfos* 1008)«
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fttofttoo fy  ototo (104ft) Mooototootoft o 9X99 M i foftft

III MMOftftM OtoOOtotoO OMflOiftoil too MMIOtXllO&

mmm l* . tagfe ffllWMfO* « M t  pm— ipi iM tta lO to ft ISO «*** r n i i|m l # i f l i t

M i toOOOft fto ft toOtotolAO MMMNMMUN! totoOOOOft K̂ f S to  id  

pMf1 M il#  MdM to too oootof **̂ f# o f too aototunkoft oftoto in f 
*»>— M iit ia a i t*  #h* im  «MOtooftioo or Amlttfli a m ln io f

osoio*

0Q0 OJOft OMOft O f *ji>f *» fdNMI $M ftiOto ftiOOOO OOOSA iso wtootooftoft 99
j ftHE QifOyy Ml al̂ TTl T ill MOOOlO (toN&toOOO# ||||) # GMOttotoO 

MtoMftftOll OftMft OoftottOf yf tH ofC o ff  ***** jMMNOMdttf ftofftoofto 

MtO ****̂ 4^1 §39 JtoOfto MBMNi f̂tflMlltfy ftOGtOffP oXto Mtottotof 

£•0 MMM Of too OOOIOOOO to IMEiMM̂ f OOOOtioloO tAHl 0®0# 99 999 

o lftovlr 9990 99 999 tooo 999% ( I l i t H y  oof 99990%$ Ittt )*

to to fftto  a s  a !  Jto fftt f ooof  iB M iu a i m t i l f t ia i  t o n  

MNHT to  *0*0 to ffO tto g  ft*•ft lt o f  i l H H U l i  f  *00*0? AS A&

istss) mmmrn o » toosoooo to  M M titiM  —o m ito  to * too toiler 

99999% o>poo»of to to Inftopinfttot of typo* fog*** to loootito 

of to lto rt t o i U t t A i l  (»w t) towfftooa Or to m iln U a g  
o ftoo to ofoottotoo owwoilto toto toto ftoio* toft oovwoo
ftHBMtoRRfHlft'
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AS ^ImMMIAMI flAAMMtAMI gwMl )M& £tAA Aft ftMMftii $mM&

i*UiuMf tu rn  « * *  —tw ii i  l*  Mm  mmwmtlm «C em sW siese
HflAJknttlh I1MK4I imtsflipirtupK »Wa>* Im* jwim—iii h m  ftt* 4m AdLMMHfftlMHMMMMPiiMp * ftP̂IP’̂F̂ftjpF ftlMMPftft MTPPT̂|ppK̂P PP̂PPP

IMMsiMNI MNMiAftAftft yflMtait&MI Mf Ml •lMWMMMl MftBMMMy JMMm  

**?# flu  «M *ati» « f  x lu k  «a i emmrnmn ( lW )  ia U c ita i 

ftMMlMlAflft ytMii jf Mum mmbhiaAm i Ml MMMMftAM* f t i i it  MNriMift 

4ju>»»4#4^a rtm mm ft iiin T i o f t i it l i i i t i i i  o ttin ltw n  »  mn»

Mf MNMtiftAfti Mi mwmMjm wbS ln i»lln »1  ftogsMMtAMi 

Ml MHMtAftAfli Ml jjSWkNwMl #MMHT MMft iftMMAftft#

ftMMVfttiMi MUI MIMftAMMi MUM Ml 4#MWWMB A* 

0 t̂MMM0£MMtAft mMfftMMAfti AftMNMMMI JftlftMM Ml

immMUl# immiMi MdMMMi Ml MM pMMMliriM

mMMm mMMI M M  MmmnmmM# Mm  Im m m m A jmMmmi fMf ft&&

SMtoSMto® All MMlMI mkUI ftMUMftMl JMftSftftiMI
•ttm tAen  (Pomotvkf* if fD *

W i» M l Mm  m a w ^ i mAm m pm m m  H i  yiM M it 
MMi f t t rtMH —  (iiiM liM li AVtfl* SftMMft&Mi o i wmm 

mm 41v*«« fm t iM  « i  m i l  AAMM0MI AftMM»§ Mum At 

ii**i% *jr «MMMM MUM Mm  h m HAMT « i  M HM a H u m ** 

(Vmxlmfi AMM}« Wm  S i t i i  Ml wm  Mi MnmMMIm i In  • swMm i

i 
1

1
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Mopfo o f weim oloo m f Zoobod ido m o m O o f foofsotii Sb 

dio% {S M ts  o t id*# 10W , Potom lnatlM  o f wrlao

4MMNwiMI 0009 WMWWMI pMDUMi tUl wĤ pRUl Ml Wm0  

09M0M <rff 00000 W900& SstitiMflB MMft ill MHNMtt£|M| Mmi

i o f

Of

• «M iiI ttrnmmmmAmmtt *o dfOtlinf foMM Of BMMfo f tlU ^ „

OfBdO WOO BMI ObO |if*y>ylj^ | oad yfflHhH  ̂ Of pMOOiJk MdldOlJjni 

S* TbO *WM| Mo uum of BtS8W0M bO Mt^fyffyh f it li t  irA 

mmo M MOOfeittiaO Jtat&iM hfed MM MNMOaad |Bf OValoailACr 

J|*|Bf» BSOtOitt *«>P«iWi, IMAMMU 1171) m

M bixw «m m M i  o f ill I lo t no iu M t la d  ncoooofefanaULy 

w ith th iaolaa  i» t « M  M  a « t l i « « l  pain* a* tor which fu rtio r 

lovorlng o f iB«abo v t itt iM  only la  l i x f  M d V M U tti Ahugn 

in wsiaavy tm n u oa* f lM o  it e m  o f thi ao laa  waa dapXaiad 

y|»>i fabaM  o f M o M lM fO O  baZoo bbo Of&bloal poiab *flH* I f  

f l o l i n i i  xoaoZbod ia  im d iw  o f a dofln laaoy (O lfuob IM S)* 

M M  M o  d a H y  l& tn lm  o f  m JUn b I b o  v n  M d a o o d  M i l  o # f  a a y ftb d d  

eoloriaa, M&BMjf anodablM w v  if o il m SoSSj^f o f M laolao 

pa* day, in boom o f M rtM ft tM e m  osfdosy oow rotloa o f 

OofijuLf o f thlMlwo bad boot f opoibod (H ill I m i, 19*1)#

bo ii Mdvl% Of ibid odoofoablan anoawaoMdb off obo
Hfd f. IpiMaaOO M o lo a o v  aMMMMMidbfldMi ^off %, ̂  J| bM«l*IM «r fllM X f MVBWBSiMt Wm w llH M  fUMI 9M I VMMnUL Mi

o fo b M iid f bbtM l.no a o ifliM o  iWM/mm* lid ? }*  za o aa tto iio d  

bnaM atodlno  a boI t +t f <w* A |.y m a found %o oodoi bomoMi MIoatLao 

in ta M  and osinasy ondPHdoo o f M donlno jfynf offObM oybo 

turaziiMtoZaaa M lv i l iM  (M la , 1907),
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yfrwyj. fflrfifmyy  MNftftOMUMI Of tfejdNdlMI MOO jOPftftldOd 

liHfOftllftMtOtk pMNttdUtiUlfl 1(41 fftOMtlMI OOIMMpMO l i t  Oftft 

OgpOO&ftHf o o ffw i Ml OOiftftdMi • ftf*yMfcfd g ImumMI Oft ( l l l l l l l l  

OfogPtMMi* ouoli oa«Iy> to  —f pxovid* IftfooM kilon oloo do 

tfcloMloo toMdio JUwolft# pMtilottlftfflf o f Oh ftoopMi Ml 

ZnnodiftMl tOMdlOft*

iliilrmiiBh m# «—»-•«»** <n flVftthOOlftftd OOOOfbffl!

—--* -* gMM|| g u  imOlilii to do Mfe n t  anodod On M i hio im m ILa 

mmiM ohnsof oko tttMnadli dlnO* Dhi tintHtiw of oonosMlo ootd 

inofodof ltd sold In Mho u n m i i  of n U ig iit  l i i i  hoillm  

*«»i«infc. amid mmrn liiitiMilmtrmfll noOftholifoi tiontMntffoh* 1114) «

JO i 1 Ml hod mi fftfloonOO Oft Ml# MOOOholfftft Mfetl ftfftOhOOtft of 

tnn« ifttotlno of MMf loxgo w w a li of ftoooxblo m t  hod 

honof lo fo lif inflaowftMi oonmhi fold f idMftf 1M1) «

<ghO oxfftftftf oftftftOOtdft Of oMftftth&O ftfttd l i t  Qp^l of 
ffoplOfy dasfog ft fajdftOfoft of ohfo of Onota CHodgoo j £  JA## 
1071) m *ho MNUFftCHi 14«hattft «M m tlAB of MnosOtln ** bt 

Mm  BoiBiii ooff noooslohod ofalO hod hftoft oopoftood Ml ftmgo 

$*m §#S7 mg (Tolfcoff j |  j| * » ^  ohooftod la  ohUdnm m 
urlnftry ft»ft*fttift» of l i u l t i  *oid fcoo t§ * *d *g/g of
gOOftOtfttftftp

Zft ooofthyOfo DoOlonOo O m  tucijuurv MmooMm o f 

■ ■ OOHala «eif ofto found Ml Mo — mmtimHj n il «ni tnmoft hod 

pgoft&dod Mpomrftffto dfftfMMdlf (fM tlfPti i f 71) »



I S

M  tliiliM IM n  m  h M  M M  tm  iiw M  M  M m  m

ijM&OMMNNi INI tsJMi T fftm tf MMMNMUliM Ml MMMMML Mdd* App did 

ttO% twflmtltlitf OH# HMUMÛ f Ml MiMNiMUl. Mddt wiIji

inh^NI 1®MIsbiw Mud f®af ad vmhMmm mbs an apa

adJwMad aU dlf*  aaadd itmmtfmmt&c paJlda aaadd Ml Sŝ ptiUwS
to OVaitUKtiA tydtiOACir aMMSfe&a OB&d* ^Itfmtiidi. mmwImmmm

l y y ^ l Hi i& aMKidMa ad&d £op&ot&M* MrfMflMddlMI Ml MMHMMUl 

BMMI mm Î Mdnm %• IMI aWBdBOad# Mm  MriMtiM&i%aa i&e&tftOad

(K lagjM Jl** M>U «M  (M a t  jU  j * , ,  m u .  ftea,
m Sdisy bnmmMUmi aaidpaJji Mmh wmsmt aafafltiM aiooMUi 

BBMPMMMI iMtoJOMtdMi poBMuIttiaB Mi a&daada fwyy^y iHMi 
OBjfMOiAl&p MMjNd Mi y*M#« M̂p o O&Bi0&aaiA iMOBd Ml SlAAlSlS 

■ymptOBUi (Jalildfa# I9?4|#

A lM H

io  mmuHIMUmi MtiWQfdr iacdadtop Mmmmi aaodttadad Mb Mm  

XBtMttdagMMlMMI%id C«ani%9M on ShMStSiMI foiI t lilllim l pnlMHmi 
th# aMMUKkMMMM Ml OldMUnr OOMMiftAoo ImmIo o# lillirlttM  

obMUm hMM had bfMM oaaMMip aMpddffdd das mm3mmttm§ o&Mdft 

bumIM m  (i«n M rU d in | M » I l f# #  «b « M I a ^ o r a M M lm  

9§ niacin mm » t  wawthyl al w tlw aM b  aai i h i t h y l  * 1 m pysiM na-S 

d»*iM*ft*aida it ♦ gygtaana)»  o&da* nosaai eigcw m iaati#

• m i*  awpraaad ao t© jo  p*r m i  « i  M t  a i o t l i i t  M id  «p 

« m  si*«a«hrialo9tiiuM idefoM  «od 40 ta 40 pa* mm* aa mm 

S • yyvidMM 0mmpa aad JuMwrtt# *047) * Mwa# a **tia o f

i
n

i
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s>+s
M ia tiiin  iiiig r  angM*! aen^feiM i iHataMn aaft u im i  iftfta§~

4 4M&fftMM S pjBrtUtott%4l »  ssll̂ b^MwtJUM*S4hl

MteMR SSrtWlWMI •£ ft£ftft|&ft mdUl mftft ft %ft l O S Q M dA
itottf+f&tX# ftm mftffftftioft aft |g|(mubft&a mftft aaftaftft4Jftft 

4jM9MMuMril s^Ntitity (ftiftaiaar jft| jy ^  9 m i )  • ft* * aaftferlxtiefttiftft* 

wMNi aftft®aft*®ft fta**aft 4a ft aftftlftftft ftft ftftmft Iftft fttMl aft 

iipp î»if̂ yî f <|ft symftftHi «< pftî ftftSft ft# litm iii

fta fla lm y  t t H f  jf t  I t * i l t n ) «  D m  — t atio ft o f ft * ig rritaaft 

iiftft ftftsmftSsSly ateaaftft S#s fn )m  mMfaiwi afta * n * * f  i  4ftftftQft

bftft immni ftiMMmi is# Ini tjaaftnft ftnfi pmftftMy i m̂i t m  asftftaftftft 

jfcft? ftift4ftftr> ■vti’f tiffw if aftoftaa ftftftwf sitiPifty

ftondlftlms (B lp lf li i  1977)#
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4BNMPHHI JEJCX

WMWWkltQ&ltNk ffW P W

rha t*»*r  aaa abate ah mhnmmmus 

atebaah&aa arteaay arate&teaa teate
oi rta Md pteXaad MMft* fafftear* Ml 

H H H  î pi p\i|| | ttfflflit ahatM a f m *  I

Miaaah&oa a f fg y if |)}|£gtesa# aaateMd a te f aaf ||&aa&S« yha§r 

)itejy aafffcht aftfrffr fd jif hteafcaaaa# dMI ateteafarated

1M& a&te tedfT WSSBXy dUddahAda a f afaahAa&liat up®®# te&dMfsap 

aaaarh&a aa ff aaf a&aa&a aara aaaf&af*

TMrhf inaaa fftefrnhi irite aara aapavaah I® wnmiX 

teaAte a f aaa xa ltd 19 yaara atefylaa jya ay j ftTtaathf 11 up— ..

iff Saaateary dfhate dBS H IV  SWdiAKI ia  ted

a a P ta a  IPVPw aPWMRwwM W W  IwM I yaaNPNRK > * I» t |

M t^n«^iy aaaaarahaf 4ii tea fta fy*

date an hter ha&ateh* atetea* ted am  tesaatearaiiaa ate 
alitllifted Ih lte ftfli tel th irty — ***»■!«*■»*• taaeii atelMMatett''B̂F nî apai awnaaaa aprBPaaaaaî aaPBFBâfla

\I

A fte r s tN V te  tea fa te  tear*- tea tehlaate wmm allawai ta 

atete m  a f la t  fAaar h r tea aaala te te  fate  pataU al ate
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w&tii iunmIs* hathtaha# ahahUhifa haaha a f haaf tftftfthlap 

tha upright* f in  M  waft h a lf aeafortahly «M t *  with tha 

iSHtf o f »k » AShlt la  thft ftftftl hfttlftaatftl ftlftnft ill ft

B fth til M tH ii tha U K  wash hanging at tha aldaa in  ft 

natural ataman fh » M  pfftftft# • naaiaa U M I «aa « w « lr  

lawaraft* aruahing tha hair «wt ahdtiii ftaataat with tha top

to an ftftouraar ftf 0*S «■ *

•or MHUMrioa uatiahfca af tha pp*a*p* wni>*« wIttif*nWftm  w m  a p ^a ^B iB ^w u a a p aa ii^B aa  P ^^p p p ig B P P f^P B P  ^ i m a  v a i m

ftoar lAlaaaa waft uaad« waiahiha wfta aot fana ftf tar ft fftiia a p a p a p a a  a iF B > p > P B o a ^ p a ^ p  i ^ p i p  ^ ^ p p p p ^ p u if  ^ p p p * B ^ g | j^ ^ w a iP i^ p  ■ » ,p *w  i ^ p ^ p  b p

aantra of thi* p&atfom wttrHt̂ t aouahiafr anything aiaa* 

yiio waighta af tha part&flipaatft warft antamf i i  hilagrana*

a u w ^  jateaifc*ip^B.^aLk&h i t  m uTha aftiA waa aararuiiy

■ Ĥa tha ftiaaraaah praaNUM af tha B̂ *>i>i Tha naaatumaiant waa 

Mafft with tha amhanglng salam i at tha alia* tha akla falA 

pftrallal to tha ieng axia waa plefcai up hatwaaa tha than* 

and foro*flngar af tha Xaft hand* alan . away fraai tha 

mdariyiag anaela and maaaurad at thi* point* Tha raadlaga
M U k O i a  h a p *  f k  W  mwaaa anaaraa ui aiijuuuaatsaa*
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0*1 m  with •  fiboo glmsm topo* whldftk m i | l m l  gontly# but 

flxaly «wnA tho lin t to m i l  iw p m ilw i of tho soft IU m i«  

Tho lo ft UB woo ooootupod wttllo hoopla® f l t i l f i  ot ItO «M 

point* vino* vm  oolootod In tho a m  wop to t o  tho trloopo

^■PaOP'^OW

a. 11 mo f 1ffffffit l i1!** worn dtoo la  dapblooboo*

a) ■ . » « . . » « . .  ^  « -  — * r r  ® * p «la la a  la  artaa

woo ootlantod Imp •<*■ ***> oioooto oothod (joffo*o soootina)* 

00 doooilbod lit aboowupo i *

b) JMdUbHttyyttiJtfLJSHdtJldUSfilfdd PolBOOp wsoMt woo oot&oatod 

bp owt-wc oothod (Vorloy* liddl oo dooooibod la  

Mtaoaooo II*

ootlooto i bp ThlootasooM nothod by JQhoion jp  j&  1041 

(v«aioy* l»oo) oo doooolhod la  ftaaoooto xxx*

•Old woo ootlootod by S* 4 ♦  Moltso yfeoayl hydoooiao 

mtbed bp t o  tad Kuothor* 1001 <v*rloy» ItOO) oo doootlbod 

la  Asraoxnco IP*
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•)
ib t MMaHim! aiiA— ■ * mitm Imp o

b f ^ ftaaw  H  j&  IH i f f t r l^ i  1980) « t

Jumoamso V*

%Ha*8? 

^ «c »  

in

t *• Itmmtom. m**m OQBdtlOlOf wbtfunMPttlT BiM BflfV

$M *t*ttf <%8ttl%8 m o  stfpdUESswHi y ff*g him f«sooXo*

*  ab . . _.„ _  „....
•* ♦ * *

2 | *  m u  « i  the 18% <1881%

5tj •  MBtt Of the. M  IW pll 

% *  GOOtoi&Of 80

8* *  *o, %f ObK H U o is of %%o Fl**% 
8o«onf <—p l «

* .» *  ♦ (X. •  x ,):•  •
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CS0MMSDI Wt

ytHttQf ttoUtotto ViMMi tottotototlto ttlWP tototottotortl i r  totoNtolttolltto 
H  hmnr «»< »■*»  MMaMtJLCMi «*  iifiiiif1ii1iit« FiupidNHBWE<»

M l- IMNNMMMMtotl r t f  H i t  M rtH fttlto M to l tottotM t r t f  tltoto ttoM t r t ^ r t P  

yy.fi iMfcrti toy MMMHMMrtrti ftortUf totiirtB# wrtrttoto# t ill pm  rtUprtto** 

CmpsMNto tort rtdUrtrtWI rtMUrtiwvs# yrtwiBy Mmo? totmf tr tttt jf 

BiM EPitosKy r t f  t t f ^ i i  t t t ia r t t t o *  M M NrtM toi trtW I tor t  a l a r t s

r t i  rtM t r t M i  r t N r tB  r t f  rtMMMi t t y t  t w r t  t t y  t f t l t t o r t t o t  r t f  D t l y  

OTtri 11 niii rttrtnuN m m  psrttirtEtopMilBi mtt iitu tifl Mwtm 

tort iwiaatotolJUUtoRMi w tffn t SrtHMitosrtf tototottot m l tortULtoyto* 

y h «  t t o i y t  iHMrrttototowtofcto r t  t la t  ytotod y  tototototoyrtl to t rtutoto

CttTMrtt MBS wpBIlBttI* ÊfeftSlf WRBMl llBttlSBSBilfB rtAipjlrt &£ Aim I f  rt jLf

ytotoihi* VtotoHM 1,111 MkilMA m«m b  r t mm tia r t>  rttoM 

I t  «to ttyto«r» art »itol gaitototort «*■ •* r t  c «t 21 t t  at ytatt* 

mm rtttoulta « l  H it totot tot totrty I t  toi—w t o  I t  %hta Chapter*

w m » t  ttotott Ir t  t m  tot# «•**»*  art tort*** rt ttoto
***»» Mdn y irep «■• wtw PPPMiyP
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mimtjm y

M a lm  — t  I  a  I  n  M il ■

^̂ *̂ntdfed in> d «k*a**ihde dmPVlMipVRIV
tgo

(years)
Height (h«) 
Kean £  t f

Height (on)
HUS £ to

Adolaaoent «*rf*ŵ̂smgpmî^̂OPOPr̂nna as gĝm*ooeon
(sohool)

id *  l i 40*§ £  4*1 141 £ 4 .7

Onmror adnata i f  -  it 44*4 £ ltd 144 £  1*1

fest-cradeatem ■ npeppen,̂*ŵOT wwhhmsmanne ijuikt g aIPPPPm wnPJUkmpmf
n  -  i i 40*t £  1*4 141.»  £  4 .1

djHi of each t n  irrttn vki ten*

According «•  oepoien and vijayaraghavan (i»71 ), the 

w igh t of tho i^ iim w t  g ir ls  o f sgo 11 to IS years in 

India ringed fro * 41*1 to 41*4 Kg. The naan w igh t o f tho 

eOsleoecnt g ir ls  in  tho p rom t fitter was 40.S £ 4*1 which 

was sim ilar to tho mines given by Qspalan and vijayoraghavon 

(1971), tho naan height o f adolosoont g ir ls  in mo present 

•tody was 141 ♦_ 4.7 an* The noon height and weight o f tho 

ondorgradnato college wemn in  mo present atody was 

140 £ 1*4 on and 4§*§ £  M  Kg. The nson height and weight 

•* mo pest-gradwate eoUogo womn was foand to  ho 

l i t  £ 4.1 on and 44 £  3.57 x$m Thom walnos are oenpared 

with tho walnoo reported far thair counterparts in  India*
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sable zz Rhow Dm assn wRifl)m «ad heights o f the 

participants compared with those reported in th l» study •

SAILS I I

Mferenee Ago
(years) Height (an) m ight (»g>

ZBMisenMaOHm̂ts see.̂Â8M.WW9mWmw WwUg id  *  id 142.0 40.9

a) Adeleseent
9UTJL*

I t  *  20 148.0 49.9

b) Undergraduate n  -  21 191.9 40.0

e ) Post-graduate

G irija  Bad (1972) 20.1 198.9 47.7

Banerjee (1981) 1**0 199.8 49.9

Banerjee (IM S) 10.2 198.4 49.9

Goyal and 
diorlto (IM S)

S0«9 198.7 49.9

Kintals j|  S& (1974)18.8 192.0 41.9

nutrition sties 
Of M ia  (1971)

114 199.4 49.9

bright oof weight Rtf the pm ia l  study m i t la ^ U r  

M  other dots reported la  India. Share was no sign ificant 

dlffereaee in  the mean heights end weights o f three e«e 

groepe naeely sdols eeso t girls# young eollege mam end the 

postgraduate woe an .
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9Mm III ahooa tfea oaao U bmu o rlo a  volwm w it e i

by the particlpaota. <~

M L S  XII

the target 
partielpanta

JLmm
(year a)

ttdMMO Of
.M f e l # d M t

Mean & sd
conpared

*t*
Valeo

Adoloaoant 9ir la
(a)

Id -  16 #66 <t tSf a aod b '■0.13S4*8

undergraduate 
waaa <b)

1 6 - 2 6 106? £  336 b aod o

Peat-graduate 
M a n  (« )

n  -  23 1646 i  an »  aod «

US • Set algoifleant.

W*»W w  (PM  mjg-m fio^p WPP «1R«

of erioe i«iM kr the adoleeeeot
«irU w» WO t SSt Ml. IMttgrtOMt* w o m b wiOtd 1007 | 
ass si por day and it we* IWI # all al if the poet ■gradoato 
vonat for a pooled of S«ifco*ar« So daily ortytt of erlne eo
•a average diot end naml fluid intake waa between 1106 to 
1S69 «l# which May M y  widely both phyaielegicaliy aod 
pathologically {Verity, I960). Only oao day urine aaaple
««• collected it thin atndy.



37 ahoo* tin  a it t  14«ltoar «n n i» iM  

tor tha targat MMB o f th is ito^r*

m m ut xt

w im m  m n ta ti

the targat 
participants

Ago
AH aAaa a{years#

^ M n u o i o k  .

riant Inina
«kar wJkmtm

Maaa a a&

dsoapa
csopared

•t«
to las

g ir ls
19 -1 9 934 i  119 a and to 3*999**

gadssgredneto 1 9 -3 9 99ft *  97 to aad a > .> «* *

Pest-graodate 3 1 -3 3 933 ^  ** a aad a « . » * * *

** s iga lfleaat « t  mm par oast lanrol,

T iftoy (1990) In i raportsd that haalthy w > «  atUag 

to m l foods aso la  a stasdy stata o f ariaarr araatlalaa

U l H  M  f  par day aoaordlng ta tarlay (1990). Tha In va r 

raaso o f axaratlaa indicated that tha participants war* 

ahortar la  height aad soaUsr la  tppar range lndlaatad

that thar am ta lla r aad hoarier* a lr ija  Sal Cl973) had 

iadloatad that tha aoaa araatlalaa excretion o f young 

Golabatora osaea n a ia d  tootsaaa f i t  to  .1933 as par day*

^>xv« i (1973) had raportad la  hla study tha talas ad 
roaag v o w a  ranged between 493 to  1113 as por day.
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inble ¥ show* 1Am a n » creatinine « n « l iM  e f « »  

participants according M  M r  M r

walnhi
(1*>

Maher e f 
participants

oreetinine

M/dey) 
Mean $  op

OM̂ pUNMi vales

U M  than 40 M 7 000 *4 4  «• e ead b 1*404

40 te  &  <b) 0 711*4 & 74 b end e

Abora tc (e) 14 004*7 £ OS

** *  sign ificant at ass per rest level#

tte  participants whose weight see less than 40 Kg* 

shewed the seas ercnhtntne excretion o f iii# 4  ±  00 ag The 

participants o f weight 40 te to Kg* had Mean trea tise 

excretion o f 711*4 ±  74 eg* the seas creatinine eeeretien 

e f 000*7 i  03 ng was fewsd in  the participants o f weight 

afceve w  Kg* There see sign ificant difference in  ereetiaiae 

emeretien e f the participants o f weight above w> i* «  than 

tM  ether tee grevpe* Creatinine excretion e f parUeipaats 

who weighed 40 te  w* Kg we* sign ifican tly greater than that 

e f the individual where bedy weight waa lass than 40 Kg* 

d »w  that On creatinine serration ineraaaas with 

iam aee in hofy weight im team  e f lean bedy aaes«
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TOblo I I  ahowa tha m m  ornatiao M in ltM  baaod m

thalr body

T A » L *  VX

frtiffiffi t f  n it

Halgltt (on) Haatoar od 
pairtlolpasta

ggOOtlm
axeration
(ng/day)
m m  £  oo

AmiMioWmWFw&w
omgogod

*♦»
valua

Xioaa mm
140 (a)

$ 70S £  I f f •  ond b M M l "

140 *  ISO <b> 14 • * * * » » b am o 0*1427*®

M ow  ISO (« ) IS •41 £ 87 a am e 1*284 *®

>8 -  No* aignlfiaant.

Young w w  o« halgtit laaa than 146 en bad mam 

oroatlnlno axarotlea o f 74® ±  l i t  mg gm  day* mono o f haight 

140 to  ISO «  ahovad mo a m  oroatlnlaa axorotloa of 

60S ±  126 Rf ami thoae whoa* halght non above ISO on* I t  mo 

641 £ 87 mg pot dag*

riguxo x mom mo nom l lhour  e m tia iM  anerotloa 

lovo l baood on ago* body haight and m ight •* mo tasgat 
woman partlclpanta.
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While the M a n  values ahotrad a tendency to increase 
with increase in height, none of these groups ware statis- 
tically significant* Thus body waight but not body haight 
correlates with eraatinina excretion*

Table VII shows the M a n  eraatinina coefficient of 
the target women participant**

TABLE VII

The target 
participants

Age
(years)

Creatinine 
coefficient 
Osg/day/Kg of 
Body weight) 
Mean ± sd

Groups
compared

*t*
Value

Adolescent 
girls (a)

16 - 18 15*50 £ 1*28 a and b **4*444

Undergraduate 1 9 - 2 0  
women (b)

17.70 + 0*64 b and e **4*750

Post-graduate 21 - 23 
women (c)

19*60 £ 1*05 a and c **8*040

** - significant at one per cant level*

The sisa of each age group was tan

Figure xx shows the aeti creatinine coefficient of the 
target women participants diagraamatically*

Urinary eraatinina level can be expressed as creatinine 
coefficient (milligram of creatinine per day per kilogram of 
body weight)* According to V«rley (1980), the normal
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creatinine coefficient for women was 1$ to 21. According to 
Forbes (1976) t the creatinine coefficient for women wee found 
to be 10 to 25. Zn the present study the creatinine 
coefficient of women participants ranged between 13.4 to 21..

Mean creatinine coefficient of the target compared 
with those in literature are presented in Table VIII.

TABLE VIII

Sample
else Reference Creatinine

coefficient

10 a) Adolescent girls (16 • 18 years) 15.58
10 b) undergraduate women (19 « 20 years) 17.70
10 c) Post-graduate women (21 - 23 years) 19.60
6 Girl j a Bel (1972) 17.8
a Birmala e£ g|. (1962) 21.8
6 Haragatham (1968) 8 * 29
6 Goethe (1971) 8.81 - 19.23

104 Ritchy gt (1973) 18.7

Thus, the creatinine 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 (Heymsfleld at al.. 1983).
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fra> the creatinine coefficient measured for the psrtlclpsnts# 
it indicated that the muscle m u  of the port-graduate women 
(21 to 33 foam) way bo greater than the Mtiaele naaa of 
undergraduate women <19 to 20 yearn) and adoleacent school 
girln (17 to 19 yearn) and the difference wan significant at 
one per cent level* The muscle mean of the undorgraduato 
worsen based on eroatinino coefficient may he greater than 
the adolescent school girls and thero wan significant 
difference at one par cent level*

Table ZX shown the mean creatinine height index of 
the women participants*

TABLE IX

H— b  a w U l t M  high* laAmt Ot th» mnwn participant!

Creatinine
The target 
p a r t i c i p a n t s

A m  height 
(y e a r n )  Index u&g/cm ) 

Mean £  SD
Groups

compared
*t*

Value

Adolescent 
girls (a)

16 - IS 4*7 £  1.0 a and b 0*1931**®

Undergraduate 
women <b)

19 - 20 5*4 £  0*4 b and c 0*0270**®

Post-graduate 
women (c)

21 - 23 5*6 £  1.9 a and c 0.1217**®

MS - Mot significant*
Size of each age group w a s ten*
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According to Sauberlich (1974)# the relationship of 
milligrams of creatinine excreted per unit timo por 
oontimotor of body hoigbt bad boon useful in •nlvating 
protein nutritional status and the value above 0.9 was found 
to be in normal protein nutritional status* The value 
obtained in the present study was found to be above 0*9 which 
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 creatinine height index between the three 
groups was not significant*

** comparison of creatinine content of earlymorning.................................................................... . .....n . . .  ■ iM ro r im n * ......................................................six hour and 24-hoUr sample voided bv the

Table x presents the mean volume of urine of early 
morning* 6-hour and 24-hour samples*

TABLE X

sample type Humber
studied

volume of urine
per sample (,•*>!)

Mean £  so

8Early morning 
6-hour sample 
24-hour sample

8
18

221 £ 29
201 £  36 
998 £  227
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The mean volume of early morning voided urine was 
221 ± 29 ml* ilia M a n  volume of 6-hour voided urine sample 
was 201 36 ml and the mean volume of 24-hour voided sample
was 990 ± 227 ml* hot only the volume of urine but also 
the composition of urine determines the creatinine content 
of urine*

Table xi shows the creatinine content of early 
morning# 6-hour and 24-hour urine samples*

TABLE XZ

Type of sample
Amount ot creatinine 

(mg/sample)
Mean ± so

Early morning sample (a) 8 161*6 l 33*0
Six-hour sample (b) 8 134*0 ± 21*5
24-hour sample (e) 16 640*6 ± 71*0

The mean amount of creatinine present in early 
morning sample wee 161*3 ± 33*18 mg# the mean amount of 
craatlnina present in 6-hour urine sample and 24-hour urine 
sample was 134 £  and 646 ^  71.

Using 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



instead of 24-hour urine sample to measure creatinine co- 
affioiaat (mg/day/kg of body weight)# which is an index 
of evaluating muscle mass* this study was mainly aimed at 
reducing the rate of 24-hour urinary collection*

Table XXX shows the comparison of creatinine coeffi­
cient values Obtained from actual 24-hour urine sample and 
computed 24-hour excretion using 4-hour sample collection*

TABLS XZZ

Mean ± 8b

14 - 18 1S.4 ± 1*28 a and b 3*274**

14 - 18 13*2 + 1*45

**

Actual 24-hour 
urine sample (a)
24-hour excretion 
computed from 
4-hour collection 
(b)

significant at one par cent level*



T 34

O H l i B l M  coefficient of the actual a U e a r  aria* 
sample was 15.6 £  1.28. But in eesputed 24-hour urine ex* 
oration using 6-hour sample eolleetion was 13.2 £  1*66* 
there was a significant lesser creatinine coefficient in 
the computed 24-hoururine sample* Hence it indicated that 
6-hour urine sasiple even though east to collect is not depen­
dable to obtain creatinine coefficient end only 24-hour urine 
should be collected*

S* thickness

Table XIII represents the bis circumference of the 
women participants*

mBl*X2I l

The target 
Participants

Age
Cyears)

Arm circum­
ference (cm) 
Mean £  8*0*

croups *t*
value

Adolescent 
girls (e)

16 - 18 18*6 £  0.78 e end b 1.6U*8

S E W * 19 - 26 19*6 £  6*96 b end c 1*968"*

21 - 23 26*5 £  1*06 c and e 4*242**

** - Significant at one par cant level*
HS - Hot significant
Siso of each age group was ten*
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Ailowed to i ip in i i  m  centrifuged, l  *1 o f

tlio supernatant butanol layer to  i  o iw lU  and rood i »  the 

f t a i a i t a r  i t  400 m  using or excitation wavelength of 

140 on* Rooting* R«ro taken not earlier than f  min* 

shaking with tho sodiwn hydroxide. Tor the working stan- 

to rt o concentration of 0*1 sg/ litc* woa convenient. no 

blank correction was required so long as the w h o  eoneen- 

tratioa was below 15 ng/litre*
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Creatinine coefficient of the actual 24-hour urine 
sai^le was 15.6 £  1.2*. But in computed 24-hour urine ex­
cretion using 6-hour sample collection was 13.2 ± 1.65* 
there wee a significant lesser creatinine coefficient in 
the computed 24-hoururine sample. Hence it indicated that 
6-hour urine sample even though easy to collect is not depen­
dable to obtain creatinine coefficient end only 24-hour urine 
should bo collected*

5*

Table XZii represents the atsi circumference e£ the 
women participants.

TtBtS XZII

The target 
Participants

Age
(years)

Arm circum­
ference (cm) 
Mean £  8*0*

Groups
value

Adolescent 
girls (a)

16 - 18 18.5 £  0.78 a end b i . « u “

5 S W " 19 - 20 19*5 £  0*96 b end c % M 9 m

fost-graduate 
women (c)

21 - 23 20*5 £  1*00 e end e 4*342**

** - Significant at one per cent level.
NS - Not slgnifleant
Sise of each age group waa tan*
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According to Ntrtsbtrg £ | || UM3)« tha a m  e i n n *  
faranca of adult woman was 22*8 o r * According to nutrition 
Atlas of India it m i  24*8 m *  la tho praaant study 
mean a m  olmusofaronea of adolescent girls was 18*8 ± 0.78, 
for undergraduate wesson tha naan a m  oireunfaraxieo was 
19.5 ± 0 * N  and for post-graduate woman 20.5 j. 1*8*

Table xiv shows the skinfold thickness of tha woman 
participants.

TABU XtV

The target Age Skinfold thickness 
has)

M a m  £  8*0*participants (years)

Adolescent girls 16 - 18 19*4 £  0*74
Undergraduate women It - 28 16*8 £  8*36
Post-graduate women 21 - 2S 17*8 £  8*28

According to Jelliffee (1974), tha moan triceps 
skinfold thickness of the adult women was 18*9 am. According 
to Nutrition Journal of India (1871) the triceps skinfold of 
adult women was 14*4 am. In the present study the mean skin­
fold thickness of the adolescent girls* undergradute woman and
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post*gradaati» women was found to too 15*4 ± 0*74 m i *
14 ± 0*34 Ml and 17 £  0*2 Mi* Thus tho trieapa skinfold 
thickness of ttoo participants was similar to tho values 
given toy atoeve references. iho moan •kinfold thleknoss of 
post-graduate women was significantly groator than tho other 
too ago groan of wonon*

Table XV represents tho moan mxscle

of tho participants* **

TABLE XV

The target 
participants

Age
(years)

Muscle arm 
circumference
Moan i  s .d .

Groups •t*
value

Adolescent 
girls (a)

14 • 18 18.09 ± 0.770 a and to j . » *

Undergraduate 
women (to)

19 - 29 19.00 ± 0.994 to and c 1 . M 1 "  

• *Post-graduate 21 - 23 29.00 £  1.942 e and a 4.5

** - Significant at one par cent level 
ns - Not significant
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According to Hartsbcrg H  ifc, (1963) tho normal muscle 
eircumfaranca for adult woman woo 20* §• In tho prosant study 
tha museio arm oireumfaranca of tha participants ranged from 
16,5 to 21.98* By anthropometric measurement also tho mmselo 
moss of post-graduata woman was found to bo grantor than tha 
undargraduata eolloga woman and adolasoant girls and musela 
mass of undargradoata oollaga woman may ba grantor than tha 
adoloseant school girls*

•> qrUm nr n o r t lo n  o f y a m

Table xvl shows tha moan urea ameratlon of tho target 
woman participants•

TA B L B  x v l

The target 
participants

Ago
(fairs)

Uraa
ŴWf CWB
(g/daf) 

Moan £  s d
groups
compared

•t*
▼aluo

Adolescent 
girls (a)

Id * 18 9*34 £  0.38 o and h O.ldd*8

Undargraduata
ini It - 29 9.13 £  9.87 b and a l*22ii®

Post-graduate 
woman (c)

21 • 23 9*44 £  0*88 a and a 9.2W1®

NS * Nat significant 
Slso of aach sampla was tan*
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the daily urea a c a c U e n  reflected the dietary 
protain intaka in adult woman* According to Hdfca# (1974), 
tha daily uraa accretion of adult woman waa 12*9 to 25.7, 
Itiimela H  (1968) raportad aa 5.25 to 12*29 of uraa par 
day for port adelaaoant woman otmdants* Kamalanathan al 
(1965) raportad aa 9*29 - 11*12 of uraa for woman par day* 
According to fiats (1976) tha daily uraa excretion par day 
was 12 to 20 g* In tha praaant study tha daily uraa amtro* 
tion of tha adolescent girls* young undargraduata woman and 
post-graduate woman was found to ha 9*94 0*50 g par day*
9*12 &  °*®7 9 par day and 9*64 £  0*09 g par day* from tha 
moan axeratioa of uraa* it was indicated that tha partici­
pants are in normal protein nutritional statua* there was 
no significant difference in urinary uraa excretion between 
tha three groups*

7. fetoMT.

Moan thiamine excretion of tha participants are given 
in fable XVU*
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M I A  XVII

Iha target 
partieipinta

MO.
studied

*ge
(years)

Till mins
(ug per day) 
Mean + s.D.

cseqps *t» 
compared value

^ snemidfcsad̂

girls (a)
10 id - 18 191.20 ±  22.12 a and b 8.525©*®

r r s r * ’
10 I f  -  SO 198.2S ± 10*18 b and c 0.7049*®

Post-graduata 
woman (c)

10 21 - 22 191.82 i  15*59

»s - not significant
Mine of cadi sample was tan*

Daily thioaina excretion ranged free SO a to S00 « mg. 
(Varley. 1980). Daily thiamine excretion of tha participants 
was found to ba 148 to 828 ng* Thus tha thianina axcration 
obtained in tha present study was similar with the values given 
by varlay* sines tha urinary excretion analysis of thiamine 
provided information pertaining to thianina nutriture and parti­
cipants excreted normal thianina level it indicated the noxnal 
thianina intake ef tha participants* Thera was no significant 
diffaranca in thianina axcration between tha participants*
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Tabla XVIII allows tha excretion of thiamins ralatad

TABL* XVIII

ttiiamine
Tha target 

group participants
Aga

(years)
Por gram of 
ersa^inlsts
Moan &  s.D.

Groups •t»
value

6...... -.......... .

Adolaseant (a) 
girls

16 * 18 321.99 &  94,98 a and b ~ ** 3.9S6

Ondergraduata 
woman (b>

it - 20 238.47 &  31.47 b and c 2.263*

Post-graduata 
woman (c)

21 * 23 207.S9 1  26.16

** - Significant at one per cent level,
* - Significant at five per eesst level.
Size of each a ample tree tea.

A correlation of urinary excretion of thiamine per gram 
of creatinine 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 excretion is 
greater than ISO mg per day was normal for adult woman. Accor* 
ding to 9A0/WH0, tha normal daily thiamins sxcretion for adults
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ranged between 50 to 400 micro gram* Participant* namely 
adolescent girls# undergraduate woman and post-graduate uornaa 
had thiamine creatinine ratio above 100 which Indicated that 
the participants belonged to 'acceptable* group according to 
Pearson which also indicated the normal thiamine nutritional 
status of the participants.

8. Urinary m c r t l o n  at w o r b l a  «cXd

Table XXX shows mean ascorbic acid excretion of the 
target woman participants*

Figure XII shows the mean 24-hour urinary accretion 
ascorbic acid of the participants diagramstically*

TABLE XXX

* Ancorbla «cl<i «xar»Uon of, th« parUclpanf

The target 
participants

Age
(years)

Excretion of 
ascorbic eeid in 

(mg/dey)
Mean ± 8*0*

Groups •t*
valua

Adolaacant 
girls (a)

16 - 18 22*18 ± 3*24 a and b ©•let*8

Undergraduate 
woman <b)

it - 20 22*00 #1*41 b and c 4*268**

Post-Graduate 
woman (c)

21- 23 28*40 ± 2*48 a and e 2*561*

MB - Hot significant
** - Significant at ona par cant lewd 

* - Significant at five per cent level
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The dally output of ascorbic acid was found to bo 
20 - 30 mg (Varlay, 1980) • fha daily urinary excretion of 
ascorbic acid reported by ftodorvele et ftl (1985) cos 8 to 
27 i«g«

According to Tolber ffc §k the average 24-hour
excretion of ascorbic acid was reported as 8 to 27 mg* The 
mean ascorbic acid excretion ranged between 9 to 34 mg per 
day (normala £t al.« 1979)* According to Upjohn (1973), 
the adult excreted 30 - 60 mg of ascorbic acid par day*

The daily output of ascorbic acid 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 acid intake of the partici­
pants* there was no significant difference in ascorbic M i d  
excretion between adolescent girls and under-graduate students*

9*

Table xx represents the mean niacin excretion of the 
target women participants.

rigura IV shows ths mean 24-hour urinary niacin 
tlon of the target women participants diagrammatieaily*
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TABUS XX

the target 
participants

Age
(years)

Miaein excre­
tion (mg/day) 
Maan ± 8*0*

Groups *t»
value

Adolescent 
girls (a)

18 - 18 11.4© JI3.37 a and b 0.8974*®

Undergraduate 
women (b)

19 • 20 11.54 ± 1,66 b and c 1.045*®

Post-graduate 21 * 23 10.137± 0,70 a and c
women (c)

MS * Hot significant 
s iza  of each sample * 19.

cent of their nicotinic acid aa tha »'• Methyl Nicotinamide ftta, 
with adequate nieotinle acid the daily excretion of *'• methyl 
nicotinamide was found to be 3 to 17 mg# the average being 7 mg 
(Varley# 1980).

According to XCMR (1983) DATA# dally urinary excretion
\

of K'« methyl nicotinamide less than 0*8 milligram was considered 
aa deficiency state, 0,8 to 2,)f mg waa considered to be in low 
niacin nutritional status and 2*4 to 8*36 mg waa considered
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to be in acceptable niacin nutritional status and greater 
than 6*5 mg was considered to be in high niacin nutritional 
status. the daily excretion of H*- Methyl nicotinamide of 
the participants in the present study was 7*21 to 16*25 mg 
which agreed with the normal value given* Urinary excretory 
level of niacin was an index of niacin nutriturc (Sauberlich, 
1974)» from the mean value of if*— methyl nicotinamide 
excretion# it was found out that the participants are in 
High niacin nutritional status*

According to Buplessie (1967) the daily excretion of 
niacin varied between 3 rag to IS mg per day* Since the daily 
niacin excretion of participants was normal it Indicated the 
normal intake of niacin by the participants* There was no 
significant difference in S'- methyl nicotinamide excretion 
between undergraduate and post-graduate women and alao between 
adoleecent girls and post-graduate women*



Summary and Conclusion
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OBtmit v

smmkts A m  cosclusxo*

this study nenely • rvaluetion of urinary emtia&ai 
•I i H o  ffhwltil latet of w e l t  m »  and excretory lcwii of 
«•«, thiamine, eeid ond aiaein for the assesa-ewt of
Nutritional itatw — ong adoleseent girls and young wo— i* 
woo oiaod to 0 0 0 — 10 the body a-sole m o o  of tin target young 
woson# and oososonont of tl— ir nutritional status by evaluating 
thair 24-hour urinary —  ration of uraa# thle-lne, aseoxbie 
sold sad niacin*

oelaeted fro- Sri Avinaohlllngoa 
ifighor Sooondary Mhool*
16 - Id fttfit young

girlo of ago 
of ago It - 26

of ago 21 - 22 yoaro*

An — ruination of oroatiaina
oanpla

of early 
ths oroatinina

of 24-boor urinary eallaotion for oliaioal purpose* ihs 
results o« the above s tudy is ou—nsrised belotrt

Honours-ont of height and weight of the partioipants 
showed that the s m  weight — id height of the target adolescent
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girls *£ age I I  *  19 year* was 40,5 £ 4*3 Kg and 142 £ 6.7 « •  

the mean might and height of the undergraduate vomo of age 

It  *  20 goars was 43*5 £ 2*0 feg sot 140 £ 2*2 on* the ana  

weight and height e* the post-graduate wsmsn was 40*0 £ 300 leg 
oat 191*5 £ 0*3 on which was similar with the values given fey 
Qirljabal (1972)# Senarjee (1902) and geyal and oloxfes (1900)*

The muscle circumference of ths participants was sea* 
sured iron add aia eixanfortnee and triceps skinfold thiek- 

nesa of the participants* the mean a n  circumference of the 

adolescent girls was 19 £ 0*7 cm# the mesa arm circumference 

of the undergraduate young women and poat-graduete women were 

19 £ 0.95 cm and 20 £ 1*90 cm*

The volume of 24-hour trine was measured accurately.
The nea

the maan velum* of urine welded fey adolescent girls# 

undergraduate women end post-graduate women were found to bo 

990 £ 227 ml* 1007 £ 230 ml and 1049 £ 231 ml*

24-feour urinary accretion of crostinine fey tho partici­
pants waa used ee mi index of body muscle asms* The mean 

24-hour urinary creatinine excretion of the adeleeeent girls  

was found to fee 034 £ 110 mg end the moon urinary creatinine 

excretion of undergraduate woman and poet-graduate women were 

found to fee 005 £ 7 mg mid 933 £ 93 mg* the mean creatinine 

accretion of post-graduate woman waa significantly greater than 

the adeleeeent girls and undergraduate college woman and the



SiOBifiUAllT O M iltt thSB thl  adtlMCMt n lrll* 

to Oirijabai (1972) tin  mcB ortatinint mecHioii
hitwon H I to 1031 ag ptr day, 

a m ) i t  m i 890 to 1720 « i  pi
day,

Craatialaa ooaffieiant (ag/day/kg of body waight) 

ealtitlttad to aasas* tho o a e li Mta o f tha participant** 
tho aaaa oroatiains oooffloloat of tho adolaaoant g irls .

found to

whioli

of lolootod

15.0 ±  1,3, 17*7 1 0*64, tnd 19*4 ±  1,

SUM Of SOlUtld
thin tho im cla miss o f ailaetad 

girls* H
soibi to bo gnatar than

adoluoaot g irls , Tbs ereatinlno coaffieiant obtainid is  
tho pnsoat study was found to bo aisUar with tho waluos 
givan by Oirilabai (1992), Blraala H | |  11902), Maragathaa 
(I960) and X B raM bt (I960)*

thair waight was also aaasarad* Participants of walght 

balow 40 hg bad assn urinary onatinina loval as S90,£ 00 og 
por day, participants o f waight ranging 40 * 50 kg should 
tha man oraatinlna axeration as 733,4 £ 74 og and i t  was 
900,7 *  92 ag par day by tha participants o f wolgpit abora 
50 bg. From tha naan eraatlnina lawil i t  waa found sot that 

tha onaUnins excretion inenasoa with inoroasa in waight.
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C n M ia lM  excretion of the partlelpanta bu td  eat 

their body height v u  also M w w td* the participants of 

height lt t it r  than 140 aw i howd an a  cn a lliiiM  M sn tiea  

of 7*69 ±  167 we por day* Ow partlelpanta of hoight 140 -  

190 o i and partlelpanta of height above 190 m  shoved the 

mean eraatlnlna excretion of 009 £  79 0 9  and 661 £ 07 0 9  

por day*

According to M t r l le h  (1974) the eraatlnlna height 

Index (w llllgra* of creatinine excreted per w ilt tine per 

centlwctar of body height) value above 0.9 vaa found to be 

In norwal protein nutritional status. the Man eraatlnlna 

height Index of adoloeeant g ir ls , undergraduate college wowcn 

and poat-graduata M e n  vaa feupd to be 4*72 ±  1*64#

5*40 £ 0*4 end 9*97 £ 1*9 mg/mm which ahowed that the parti* 

clpanta have noratal protein nutritional status*

Mean urinary eoluwe and creatinine content of early 

earning* 4-hour and 24-hour urine aanplee were weasured.

The naan uolune of early weening aanple of adolescent g lrla  

ware found to bo 221 £ 29 wif 1dm naan voluna of 6-heor 

voided urlno aanpla vaa 2 0 1 4  16 n l and tha noan voluwe of 

24-hour voided urlno aanpla vaa 990 ±  227 for adoloeeant 

g lrla* eraatlnlna content of early warning and 6 -hour ample 

vaa founi to bo 161*0 & 3S ag and 124 & 22 wg and the naan 

eraatlnlna content of 24-hour aanpla vaa found to bo 

990 £ 00 wg* Using tha anount of eroatlnlno present in
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4-hour sample, creatinine eoef fieiant m i i eenpwted and it 
vtt found to bo 13*2 £  1«IS for adolescent girlii were as 
the creatinine coefficient found out from the actual 24 hours 
urinary ereatiaino excretion for adolaaoant girls was found 
to bo 15*6 £  M l .  Thla indicatad that it io batter to

Naan urea excretion of the target participant# was 
measured to evaluate the protein nutritional statue of tho 
participants, fhe mean daily uroa excretion of tho adole- 
scent girls, young undergraduate woman and post-graduate 
woman ware found to bo 9.S4 £  9 « M  g. 9*13 £  0«I7 g and 
9.54 £  0*08 g* According to fiats (IfN) tho normal urinary 
uron of woman par day was 12 * 20 g* Sine# the participants 
shewed a daily urinary excretion within this limit it indi­

panto*

According to Poaraon (1902). the thiamine excretion 
per day rangad between SO - 500 no* the mean daily thiamine 
eneretlon of the adolescent girls, undergraduate women end 
post-graduate women were found to bo 191 £  23# 194 £  10 and
192 £  15 jog respectively* Since the urinary excretion of 
thiamine indicates the thiamine nutriture. the normal thiamine 
excretion by the participants indicated the normal thiamine 
nutritional status of the seme* Mean thiamine creatinine ratio
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the target participants also indicated the normal thianine 
nutritional atatna of the participants*

the neon daily Urinary accretion of ascorbic acid by 
the adolescent girls# undergraduate M a n  and post-graduate 
women were found to be 22 £  3*24 mg# 22 4  1*40 mg and 
21*4 4  2*9 mg which was similar to the values reported by 
Rodarwda 4 4 &k (1263) (8 - 27 ag)* Tolber &, gj, (1974)
(8 - 27 ag) and Mraala y* gi (1979) (9 - 24 ag) per day*
This indicates the normal ascorbic acid nutritional states 
of the target women.haan daily niacin eneretioa of the parti­
cipants namely adolescent girls* undergraduate women and 
pest-graduate woman were found to ho 11*4 4  3*4 mg# 11*9 4  

1*7 mg and 10*1 4  0*7 mg# which was similar to tha values 
reported by Varley (1908) and according to icma. (1943) the 
participants worn in high nlseln nutritional states*

item tha results obtains* it can be concluded that 
24-hour urinary ereetlnino output was more for poet-gradueto 
woman* from creatinine coefficient obtained for the partici­
pants# an evaluation of muscle mass was mads which indicated 
that the muacle mass of the selected group of post-graduate 
semen was found to bo greater than the adolescent girls and 
undergraduate women* from the anthropometric measurements and
aoj wfus mm mm fsfp w d i m j  vs
ascorbic acid mad niaeln all tha participants to bo
in
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AMOXtmS X

v  oueatzn;
(kWkLIHK PXCRATE METHOD)

B XH tStXHB 
Cvxnunr, i9oo)

This method MkM UN of H f i « ai reaction* tte production 
of Mahogany colour with «s alkaline pierste solution* 
flio intensity of rod colour developed la coopered la a 
colorimeter against a reagent blank n  SOOapu

1. Picric acid * 0*04 m  eolation (9*14 9 of crystalline 
picric acid la dissolved la 1090 ml of water*

2* 0*079 H Sodium kydroxida#

1* stock standard orostlnias solution* Dissolved 100 mg 
of eroatlnlaa la n/l0 hydrochloric acid cad mads up to 
100 al with the sane*

4* Marking standard solutions Diluted 1*0 ail of tbs stock 
solution to 90*0 ml with water* This contains $0 jg of 
creatinine par ml*
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Pxeeaduret& M 1 Xm K K w

M m  MUt i a l a g  0*9# 1*0, 1*9# 2*0# 2*9 and 2*0 al 
of oho standard feimioB stm^oadlaff to the ** n l w i  of 
20 * 90 were totem* Ihe voluae woo roodo up to 3*0 m 2 with 
voter la oil the totem* 3*0 al of voter voo totem oo bleak*

1*0 al of urine voo diluted to 100 al vlth voter*
3*0 al of the diluted urine voo totem f9r the eaperlmnk* 
to oil the tubes added 1*0 al of picric acid and then 1*0 ad 
of 0*79 8 sodiua hydroxide* Allowed to stead for 20 ainutee 
for the oolour to develop# ihe tubes were shaken veil end 
the oolour developed wee reed in e colorlaeter at 900 ap. 
against o reagent blank.

A standard graph van drawn by plotting eoneaatratlea 
of ereetlnlne on X * a x ls  and eoloriaeter reading on Y « a x ls*
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SSSXlfeTXOtl Of OMSK 
(IA M -T SC  METHOD) (W R L K T , 1990)

Moisxxnui XX

txra* raeetod with Dioootyl aowoxl ae in  tho prw iXM

Wntor • XOO a l» 

ConooDtjmtodl 9 9

•aid -  %0 ml
0.0 n il 5% fo rric  chlorid* •  1,0 »1 .

M i d

I

30 a l#

<HMi) 
(TSC )

M l«r  *  30 a l. 

3*311 «* X«0 a l. 

0.28# -  0*33 a l.

Thi* solution is  not stabM



60

B U m M  10© mg m m  In 100 nl of distill** water* 
(Hits solution is prepared in • standard solution of benaoiC 
sold for long usa)*

2*0 i
with watar*

of tha Moot standard 1 

1*0 nl of this solution
diluted to 100 nl 
tains IO^|Oi Ursa*

Into a sarins of tast tubas adds* 0*9 • 2*9 nl of tha 
working standard solution corresponding to mg values of 
It • SO reepeotivaly* 1*0 nl of wriao was dilntod to 100 nl 
with watar* 0*2 nl of the diluted urine was taken for the 
axperinaiit* Mads up to 3*0 nl with watar in all tha tubas* 
and than added 9*0 nl of tha oolonr reagent to ell tha tubes* 
Mined wall* stoppered and hasted in a rigorously boiling water 
bath for 20 ninutoo* along with this a blank waa also jumpered* 
Removed tha tubas* ooolsd and read against tha reagent blank 
at 940 up in a ealoriaatar*

a standard graph waa drawn by jilattiag tha eoneantration 
of uraa an b«tl« and oolorinatar reading on Y«axls*
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ASCORBIC SSTIHATIQH XH TOXW*(2, 4 dihitrophshyl hydrozxni mbthod by rob and kksthir, 1941)

AmUEXOlkK XIX

Aaeorbic «s ld  m « «d d i««4  to  dehydro aaeorbic m U  

by bsm tim  M tv «  2Re excess o f Bredoe U  aerated and 

dshydro tM «cble told  « t t  treated with 3# 4 *  dinitrephenyl 

hydrosine and than with 89% Sulphuric acid to produce a sod

t

1) standard Ascorbic acid* 190 mg o f ascorbic add la  100 «1 

o f 411 oxalic odd* 10*0 ml o f th is was dilated to  100 a l 

with 4* owalic acid.

2) 2% Solution o f 2# 4 •  dinitrephenyl Bydraslne* 2 9 o f

2# 4 * dialtrophy nyl hydraslae woo dissolwed in 9 N 
sulphuric a d d  and made mg to 100 d  with the i o m «

3) ION Siiowrea solution* 19 9 o f thieuraa was dissolwed la  

199 ml o f water*

4)
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10*0 ml of H u  nMrtrtBt standard was taken in t e l m  
dry conical flask and a few drops of branine water was 
addad t l U  the solwtlon was yellow* Ksoess of hronine was 
aerated and tbs solution was node up to 90 nl* This $0 Ml 

contained one pg of ascorbic sold and Hence 1*0 Ml of this 
solution was equivalent to 20 jog of ascorbic add* la a 
series of d e a n  tube known volume of solution 0*9 * 2*9 Ml

rreesilsrf i

1*0 Ml of 2# 4 * dinitrophenyl hydrssine was added*

look 10.0 Ml of the urine in a d ean c o d e d  flask* 
added a few drops of brodne water* aerated the encase of 
broMiae and node up to 29*0 *1. X« clean dry tubes pipetted 
out 2*0 Ml of tie solution, fo c a d  added a drop of thiourea 
solution and 1*0 ml of 2, 4 • dinitrophenyl Hydrosine# and 
made «p ell the solution in the test tube to 9*0 d  with 
4X oxalic add* Xaeubatad for 2 hours at 37s c. nanovid and 
cooled in ice* then added 4*0 Ml of 89* sulphuric a d d  to 
each of the tubes and raad against a reagant blank at 940 up. 
calculated the amount of ascorbic a d d  by m p e r i s o n  with 
standard curve*



ESTIMATION ON THIAKDIX BY THXOCWtOK* REACTION 
CJOKES ON £| ffc** IM S) (VAR LEY# 1980)

Thisxine has bttn determined la tariaa By oxidising 
It to N M m s i  tor alkalia* ferricyenide. This tri«ieU« 
derivative is then extracted late butanol sad M a s v n d

with witcr la a 10 al measuring cylinder all tha particles 
should settle rapidly to the bottem in not m r «  than 3 nine. 
TO obtain a suitable product* suspended notarial which will 
pass a 100 swish sieve la acetic acid (10 *1/100 * 1 of water) 
in large cylinders* Separated the granules which settled 
dawn to the bettea in 2 nine* fro* the lighter particles* 
by decanting* soiled these three tinea with dilute eeetie 
acid with settling and decanting between fresh additien of 
eeetie add* washed the product with distilled weter and 
dried at 110* C.

2) Setaasiua ehlorids solution» Approximately 250 g/litxe

3) flodiun hydroxide solution ISO g/litro

4) Pstaoaiun fsrricyanlde solutioni 2.3 g/litre prepared
freshly.
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5) xaabutanel or e-butanel
8) Acetic acid (10 i l / U U *  in water)
7) Stock ftaadiH hydrochloride eolation 40 mg/litre is totter*
S) working etoaderd 2 ng/Utre* Diluted 8*0 sd stock steaderd 

to 100 ml with voter end added 400 ng oxalic acid,

3D68lBilS8MI*

collected urine in class vessels sad stored in saber hot* 
tics* adding 100 no of OrsIIc acid for every 28 ad of urine* 
Measured 2*0 sd of urine, 2*0 ml of working standard and 2.0 ml 
of wetor (as blank) into a glasa-stoppersd taat tubes and to 
each addad about 200 mg of the activated Decalso or ponwtit and 
mixed with 10 ngid shakes* The absorption was optimal at pH 2 
to 8 which was assured by the use of oxalic acid, sow added 
about • sd acetic acid and mined by inversion ten tines* Allowed 
to stand for a short tins and renewed the supernatant fluid* 
Repeated this washing process* which was important since if 
ineffective# the fiael fluorescence bee a silvery blue admixture 
to the true thlochromo ma&tve, thus giving unsatisfactory readings. 
Added 0*8 ad potessiun chloride solution and shaken# gently taking 
care to avoid splashing the solid far up the side* Slatien was 
eeupleted within 20 seconds* Added 0*1 sd potessiun ferrl* 
cyenida and 0*28 ml sodium hydroadds disking gently after each 
addition* Added 2 ml of Isobutanol stopper ad and shakan vlgo** 
reualy for about a minute. Allowed separation of the two phasea 
and centrifuged* Transferred the supernatant fluid to s curette 
and read in the fluerinmter at 428 un using excitation at 288 fen 
and sarelng with tha blank axtract*
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s s w h a t io ii m  u - w m  m e & n m m m  x *  tm xnx
(J0H1IS0R 1945) (VARUS*. 1990)

tt-Nlttfi B lM IlM rtli «U  l « N fM  at pit 4.5 Ml 
t» a M l M M  of aynthetic aeellte. «l«t«4 with potasalini 
chloride. ai^» alkaline and extracted with 
It la than coopered flaoriattriBiUf with standards.

AMKSXtmi V

These aro « a a  aa neacenta i • * for ‘fttienine la
Urine*

oarrlod out* wfcoroaa thliaiat waa fiialy adaorbad this waa 
oot so for nicotinamide. which waa waahad off
relatively easily, so waahad only twioe and odhovod eloaely 
to a definite technique for teat end standards. After 
elation with 0*5 *1 petassiwn chloride, added ) al ef iso- 
hutanol into the tube, added 0.25 ml aedlwn hydroxide, 
stoppered at ensa and dhehen op end dawn for sheet e nisiuta.
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Allowed to iip ic il* «r M » f « » « a  % ml of
the ctprmtiBt Irataae! l«y «r to a euvette and « m 4 la die 

fluorinetar at 410 «  aalng aa excitation tavelangCh of 
140 «a* Readings vast taken aot earlier than f ala* 
shaking with tha aodia* hydroxide* For tha working atan* 
lord a concentration of 0*1 ag/Uiit was eotreeaieat. no 

blank corraetion waa required a# long aa tha wrlaa co m aa- 
tratiea waa below if ag/litre*


