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i .  xxTBODoen<*

Ite world today faoo• ft groat orlsis to food 

its  tftuiog 3000 Billions. As Sob nptrtci hangar

la a t lll a prettai la many developing osuntriaa# la spits 

of tha adwo&osa la ssisnoo« tsehnology aad In tar national 

aid. Xt baa baaa aatlaatad fety tha FA© ( 1962) 2 that 

hangar and malnutrition aro porasnaat throats to naarly 

half tha world'a population. Malnutrition la tha rosult 

• f  look of aaaantla l nutrlanta la tha d ial. Inadaqpftta 

prodootlaa aad utilisation o f protsstir* foods# explosion 

of population aai law purohaalag powor of tha paepla a ll 

oontribata towards tasl nutrition.

Many dlatary aurwayo oondootad la tha diffaraat 

porta of India hy Aykroyd and Krlohnaa (1937) *» Aykroyd 

mi  K r U M  (19JT)4, Afknji (1941)5 mi I w  (1946)* 

haoa rrresl eJ that ahlldran ouffar fron aalnutritlan 

roaultlng fron dofielanalaa of oaldan# vitamin A# 

riboflavin# sod protein. Of thaos# tha daflelonay of 

oalaiun la  strikingly das to tha look# or o—plats 

SKoluatoo of prstastivs foods sash as milk# groan loafy 

vegetables aaA eggs in tha dietaries. Sana r id ) food 

aourooa of anlsinra# vltaalna and protoins aro silk#
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eggyolk, and gnm  lttfy  vig»Uittos« Aaong Um lU letSy  

rig i is  the asst outstanding in its  s&leins content* 

Inclusion s f  s ilk  sod eggyolft in ths dally diet is  not ^  

within ths ssonosis assns s f  s  majority of poo pis in ear 

country* whore the average per sapits sonasl ineooe is  

only He* 327*30 (1962)^* On the other hand* as Davadas 

(1963) points out* green leafy vegetables are within the 

reaoh of a il* The easiest and inesponsiee ataos to 

eoiee the pieblan of defloienoiee of eoielas and nitrogenv 

therefore* appears to be inclusion of green leafy 

it lita ttM  in the daily diets* Being rieh in eulelan* 

iron and vitamins, the leafy vegetables have eery high 

preteetiee oalne* i'ingb end Jeiti (I960)* advocate 

than as good eeureae of earottne9 aeeorbie sold and 

roughage* The high ealeion eontent* lew oest and ready 

•am iability at a ll seasons asks green leafy vegetables 

an exeelleat source of calcine* even earpeeslng silk*

They ere s  boon especially  to the poor lnoeno greet pa*

A n ite r  of different osristiss of oultieatod 

green leafy vegetables have been analysed for their 

nutritive values by Beau and Gheals (t943)*® and Aykroyd 

ot si (1963)"* Besides* several Jangle greens grown 

as woods is  fallow lands have been analysed by Theophiloe 

and Arulansndan (1949) Govadee 2 i iL  (1964)** have 

studied ths atilieation of ealeius by albino rate free 

Jangle groons* However* the availability of eolelos*
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ptoajtema M l nitrogen to the t e n  body free those 

scrarees needs investigation* The present study was 

therefore undertaken to oospore the utilisation of 

oalelus* phosphorus and nitrogen from •Kalavai Keeral" 

white is  a sisters o f Jungle greens and from non-fat 

dry silk  solid Of through s balaneo study on sis woson 

students*



xi« am a* or UTEĤ isas

Irvlag (1957)14 ststM  fehafe ealolaa ooeors la  

Um  largttt f m t i l j  la  fete I— mi tody, oai p t f l  to a ll 

fete alter laorgaalo • law a li* l « p « n  (1947)'*

M liM te  fetefe 1*6 par aaal af ilia te rn  body la aalalaa* 

Naynard (1956)'* raoarda fehafe 99 par aaat a f ilia oalaluu 

la  fete body* a graaaafe la  fete booaa* Tte rtsilalsg  

ooa paraaafe la  diaferlbufead la fete oolloldal fora la ofeter 

parfea» aalaly fete organa and felaaoaa. Klalaar and orfeaa 

(1958)^ palafe out fehafe aalalva la  raaolrad la fete blood 

for phyalolagleal balanaa* Calolaa aadafea la fete blaod 

la fete laniaad sad nao-ioniaad faraa* fete lafefear probably 

la  oanblnafeloa wlfeh profealaa or aa a  elferafea aeaplax* 

tfaad (1990) roperfes fetefe aalelun la aaadad la ralafeloaly 

largo aaaaafea by ahlldran aad young anlaala* Suanaan 

(1963)^  palafea out fehafe aaletua la ufelllaad feo build and 

ahapo fete frnnawarfe of fete body* nanaly# fete boaaa and 

feaothf aad laparfe aferaagfeh and terdnaaa feo feteaa aferaofeuraa*
an

Canferav (1946) tea above fehafe9 aalofeua la raspenalfelo
cxjc«;

for fete regolafelaa of wafear balanoo, and- baaa telanoa ^A
and fete aalafeananaa of aaoaral ofeter proaaasaa In vlfeua of ^



Its  —all — IrftliM  is  the body flalda*

st— b <1956) ̂  regards calcium as s 

—or dimeter a f the lia tra l tlMwats ?rt— l  is the tissue 

fluids* I f  sodiumf potass!—  or aagnssi—  Is In aa

unbalanced proportlon9 s d s in  sorrssis the imbalance 

and reestablishes soraal eqmi librium* Rial—r sad

Orton <1359)*^ atraaa that the partiaular amd important 

effect o f sals!—  1— is  upas the aorvsus tissue*

Assorting tS Samukss (1949)2** Gilbert (1948)2\  Vila— 

at s i <1961) and V— t —d Tsdd (1961)2* aalei—  is  

aaadad for the nor—1 rhythm of haart and a— it ability  

of othar ouseles* vhito j|  ^  <1959)26 —port that 

oalolua aotl—too the assy—s9 lips—9 — eoinio dshfdrsgen a—  

adauosina triposphats sad so—ral of tha pretsolytio snaymss*

jg t t t i  t f  a in fM M r iC M it o h

siSmUs ( 1961) ^  si alas that la— ffleiauay 

of salmi— la tha dist — Its in tha subnormal development 

of skeleton md tha eaoaaquant st— ting of growth* So 

obsarvsd that dantal oarios wars bo— an among tha children 

of labouring ol—a—• Gilbert (1945)25 iodieatas that

tha ealoi—  defieleaay raaults la  oarious teeth* howad 

lags* —a ll ahsst sad othar bona daforuitlas* Om tha 

basis of his long taru stadias — rats* Sharmaa (1350)^ 

raportad that a high aalei— intake ted many beneficial 

effects* wbila its  deficiency affected reperoductiem and
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longevity* VAlwr (1959 }29 and World Health orgialaAtioa 

(MHO) (1962)*® regard that typoefiloaerla is  on* of the 

aoot oonotant features la typo parathyroid lea riotoets* 

oootoonial aolst sprue* osteopathy* o*pbroil«« nephritic* 

kola omt sod asternal tetany* Ltttrnk sod Vteedon (1965)^ 

state that i f  dietary oaleias is dofioient in the dist 

or the gastro»lntestinal absorptive aeohaaiea is dofeotlooy 

Increased resorption free tbo bone takes place resulting 

is  osteoporosis*

£ft tffostias the fleloiao

Nltebell (19^7) stated that laetose helped ’ 

in greater retention o f ealeies in rata* with a corresponding 

increase in the hone ash* A similar effect was found by 

K ills  g| (1940)^ on the ealeiun retention in children*

fatten end Sutton (1952)^ found that when ealeiun was 

supplied as lactates* glnosnatee9 sulphates and carbonate* 

to yeeng oellege esnen utilisation was the m e  in a ll 

ease*. harts ^  (1955)® reported that glycogen

appeared to bo oonueetel with the preparatory stage* of 

inorganic salt deposition in the oartilago* Cobbs ^  ed 

(1955)® oonflmod that the bone eells  showed rapid 

feres t i on o f the oal e lf  table aalrix in the proaeno* o f 

phospheryleoe and glyoegen* tadying effect of nilk fat 

on ooloiun aotabol ina9 laggard* and Mitchell (1951)^ 

i ndicated that nilk fat diet favoured oaleiun absorption*
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\

Ollwa 0955)^ kt««T»r found that foil oaleium lstfo 
oae lev* fat had an effect on ealeini nbeorptlon In 

adults* Irvine (1557)^ stated that the formation of 

on iBMliiUt ealeloa soap with unabserbed fat In the 

lntontlaal m il any interfere with the availability of 

oaleium*

WoCanno at 4  (1942)^ proved that oalelna 

absorption ona dependent on protein intake* shoraan 

and Connor (1956)^° found that in ratav the total body 

eaielun oao raloed during growth by taoroaoiog the 

proteins* aoolkmfoar and Smbraaanyan (1949)^§ and 

vaooenBin at al noted that oaleinx as well an

phosphorus were bettor utilised on a high protein diet*

John ton (1944)^ suggested that the pereentage 

of oaioloa retention oould be inoreaood in g irls  by 

increasing their vitamin B intake* Hegsted l l  

(t952 )^ reported that vitamin Bf did not have any affaet 

an oaloiUQ met abe lian la rata« ragardlaaa of the amount 

of oaloimn in the diet* Ofclaen (1955)^ eonoluded that 

ohan an adult vms resolving suf Helen t vitamin 2% further 

addition of ©aides to bia diet vme of ao value*

Baay j l  (1947)^ found that oaloiua retention 

m s  affected by the phosphorus intefce* foe beet oaloitom

retention occurred when the intakes of ealslua and phosphorus/
were opprortiintoly eeual. 6m the other hand* Leiaehjrnriog

«
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1 | A  m toa i i  3&% (1955)47 and ?atton (1955)48

ladlotWd thal at each I itsI  o f taloint Intake, an increase 

la  pboaphorcc Intake vaa without affaet on caloiua retention, 

¥ban ptocpbonui level was kapt constant an inoreass la 

oaleiifcs rsail tad la  *  significant Ioeraaaa la  calcine 

balance* Jxperlssntlag es alaa college woaaa* I* si shearing 

(1951)46 M  ttet lb* noma of phosphorus la the 4tat 

v m  a footer la dateralaiog the o&isias utilisation.

Dana &1 ^  (1956)4* inferred that tba aaonat o f phosphorus 

la tbs dial vm  *  faster vhloh affaaiad the or Inary 

oalaltss la eaae extent Md the faaaal oalsina la a greater 

extant, ia In flranaa of phosphorus above ana gran 

level da proceed belli Iba oalolaa asd phosphorus ooalaala 

la tbo vine* Irving (1957) *4 baa ahavn lhai exoess o f 

phosphorus la Iba diet asaoaiatad vdtb a law dialary 

eaicdisa adversely affaaiad ealolusa dbsorptlon* resulting 

la  iba tyydosl lav oaleias rle la te , Tba ¥80 (1962)^ 

paints cat tfc&t the aeleltm ^spbarut ratio ia bne o f 

the dstornlaaats la  assessing oalolua requirement#

Holuaa j l  j&, (196?)®® studied the quantitative relationship 

botvoaa tba abaorplian af calcioa aad 9 phosphorus and 

darlvad Iba foraul a.

Faaaal Phosphorus • 0,5 t P lM il m IM mIM mm mMSEWmSmmmmmimmmmmmm
Ssloiua t Phosphorus In d ial

Irving (1957)*4 states that a d d M  absorption la  sora 

favourable la an sold aediuau KoOowao (19??)^ re porta

I
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that tk» gastric hydrochloric acid flays «  tapertaai 

pari la oUeitui tksorptlta* subraaaaAyan f|  |L (1961)^ 

< l«ls  that Um ffl « f  the gn lro ln U tlliiil tract 

lafioenoos the absorption o f caioiun# a Inca, tbs N la t llU j 

and ionisation of seat calclu;: salts (increase with acidity)# 

According to Irving (1957)** Insulin insreaees the blood 

calelua le v t l while I t  lovers the inorganic phosphate 

level* Vest sad Tsdd (1951)25 ladlsats that daring 

ncaepause* maty semen develop negative edoiasi balance* 

because of hormonal disturbances loading to a type e f 

osteoporosis* Sadi negative balances are variedly 

improved by tbs administration ef the^different hormones 

snob am estrogen with estradiol* »or androgen suob as* 

testosterone. studying Us influence e f toe anterior

pituitary gland on ealelum aatabdisa* tCriahaan (1942) ̂
f ■>

ooaeluded that tha nnimala treated with * Antal trin 

Growth* retaitted sere e&ldam than tha controls* Vinous 

at ai (1991) ̂  reported that cortisone eaueed as increased 

excretion of oalciun in the vriae and faeces* whereas 

is  normal animals* hath cortisone and adrenocorticotropic 

horvone did not change the bleed cal cion level* The 

parathyroid glands also control calelua aatabellms* 

according to Irving (1957)*** Clark sk (195S)*5 

report that the oaleiosa excretion in normal adult stale

*  Anterior pituitary extract*
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r « l «  is  a ffiM tl I f  aagoMlos aalftuU  iatlaalaiMoailft 

V M t q w U  extract after eight hours etd hydrocert leone 

after H  to 48 hours*

Other faeters ehioh influence the absorption 

of eiletes are phjtio sold sod oxalic acid* rhytic 

said shioh oeaurt so a large pert of orgeate phosphorus 

of oereals* partly in free state aad partly la  frea " 

state ae ?hytto» ferae aa iaeoluble salt with ealeiea 

in the iotestiaea* KoCaase and Viddev»ea (1942)^»

walker ^  £ . (t943)57 aad Salleabl e g* gj. (1990)" 

damonctrated that the ada&aistratioa of phytie acid 

adversely affected calcium absorption. Remover 

Ohleei (1999)" tpseetleas the is ter formes of phytie 

said with the shsorption of calcium* :he argues that 

i f  aa adult*o diet ooeteiae the reeeaaeodod aoouat of 

ealoitsk« phytic said to moderate amounts* say sot om t  

a harmful effect* Brenner jJ, (1996)" else noted 

that phytie asid did net affect the ealeluc absorption 

to hoys 19 to 14 years of age*

the detrimental offsets of exalte said eo 

ooietoa mstabelian havs been brought out in several 

stadias* to early as t  1927 ftaoieaghlin (1927)" found 

that oaloiaa to milk mas sbserhsd hotter than the oaloiem 

to spinach* eltheegh spinach « m  high to oaleiom* The 

reasons being that it  was alee hi^h in exalte said*
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llerrlaea f t  ol (1952)^ ifpertaa that ft daily M snaptiw  

•f 12D gras of sfioaeh by adult weaan resulted «■ increase 

la fitad  » 4 «laa«

\ykreyd || || ( 1963)**  palate oat that certain 

foods are rioli la e&lclaa* soet of idldh la  present as 

insoluble oalaina oxalate rendering the oaleiua 

aaavailaWlo to the body* Sabr assayan et si ( W )*2

state that the deterring offset of exalio said an osloiaa 

astahollsft is  counter—eted by vitadn 8»

It has bean established tb t when e^leloa 

intake la increased, the persontags of Its absorption 

dssreases* Arias sad Johns tea ( 1955)*2  found that at 

as inteas a f 400 ta $00 ag* aaleisn per day, 43 per sent 

(oarrsated far aadegenous aslaioa) e f oaleiua ware 

absorbed, shores* at as intake af 1*099 ag. the absorption 

door  eased ta 28 par seat*

Ths ability ef the taaaa bodynto edapt ta lav 

levels af aalaios intake baa been observed by aany 

workers* kelker || ^  (1943)** shewed that adult 
subjects sauld adapt ta lav int dees af oaleiua and yet 
sain tain ft pssitlvs balanos* Is tbair study on Peruvian 

prisoner? she had bean an ft law oaloluft diet Hcgeted 

et || (H ID **  rsoerded ft high talctm abaarptian by thaaa 

subjects* Worthy ill || (1954)6* abaarved that adult 
baas beings sauld sa la tala positive ealeloa balaaoe en
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ia U k «  of 400 to >30

trm tim  la  a— — o to iim  an S «lH n  flr ilt lrU H li

OB m  appraisal o f too results of tfa» balance 

•todios ttes afaU atti Sherman (1921)^ suggested 490 ag« 

oalalum far lay per m b  o f average weight* aa tba aiftlom 

reqeir alien t* Sspreasing too oal el us requiresent ea

too Oasis o f tod/ weight Siaggarfta (1946)^

suggested 7*0 to 7*9 ago* por kg* o f tody vaight* Joans

(1949}*® roooHHWndod | l» i too goal value o f calcium 

requirement n »|  to 800 ag. to 1000 ag< per do/ per adult 

sale* asides!to f1953)*^ randttod that the tody adopts 

rsuricaklj to too various lands of ealeluu intake* 

sad the individual variations in tte sffioioaoy of a till-* 

aatioo are great* and the allowance 800 ag« per day 

would to adequate* Qhlaen (1955)^  points out tout 

after tl»o skeleton attaining maturity* a healthy adult 

aale would reaeh a state in which the oalolum Intake end 

output so old to approsiaately eqial.

The tfflO (1962)^® defined toe minimus requirement 

of oeloiuu tor on adult as the aanlUat amount o f e 

satriadt Uhl eh s i l l  aaintaln health end tody over s petod 

of years* vheu toe nutritive intake ia otherwise adequate* 

The adapted the tors "suggested praetteal allowance", 

for toe majority of the population* and reeocsaended intake 

of 400 to 500 ag* per day*
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A|kr«yi | i  ^  (W 3 )^  rtosBMBd that the 

•Uadird fined bjr Um NalrUlen Adviaorjr CwaltU t  e f 

the ZailH  Connell of Medieal tw a rH ^ e f 1000 a f. t  

day to not on the higher side# i f  allomaee to mate for 

Um fast that moll of the o at elm  fron dietaries booed 

on oereaJLe to opt to be aeamllebla beeaose of the high 

phytla oeatent*

terntm * t  ;M rtm *

Bern end Ohooh (1 9 4 3 )eenaladed frm  their 

expertise a ta on albino rate and on adult taaaas9 that
-Y <LtC«a Ccx̂ 'l

oaloim d n » eabbage (Brassies O&etfero) me aa bell 

a t i l  lead aa that from silk* la  the oaae of other 

raff etablest aanely ladiea finger (Rlblscne Saouleat) 

the otillsatiaa o f ealeim  ess a*»eh lower9 chile aaaraath 

sane asst to a illu  3nbrananyaa (1949)® stated

that loafer vegetables oontained proteins, carbohydrates*

sad d l  the other footers needed for the aalabelie
fidproeess* abraaanjran (1949) observed that dealested 

lueerne loaf ms aa assailant sapplaneat to the poor rise  

diet an grevth* repordaotiaa sad laatatiooal performance 

o f the rate* lie forth; r  noted that etiea anaraath ms 

fad with the poor rlee diet so s  sapplmeat, it  ms useful 

in oerrsstlag the witssin A* iron and ealeim  deflaleneies 

of the diet* Thee phi las £ i (1949)** report that the

green leasee sack as Kappmoal (tealyyha lndlea)t
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iW tkam lai (Botitevla npM g)« Paoharisi keerai 

( iapberUa h irta)» Telia keerai (Cleoae risoese) t 

Nerrlggl (T r lta lu  terreetria)# Sarewalli keerai 

(Trieklbew aooegyana)* Peaaaka keerai (Cerehorus 

•cnlaagnlaa) and Kappa keerai (jo w M lta i viridie) 

were « m 4 aouroes ef ealelun mad ecippieaeated (tie pear 

rloe diet soeeeaafully (o orerooas (he eelelua deficiency 

in (he diet* Nevada* (1959)^ has referred to amaranth* 

drumstiok leone* Bastard leaves* spinach* aad sfiajr 

other warieties ee rieh in ealeiaa*

Singh aad JosM. (I960)* point oat that leafy 

vegetables hare high protective ffced n l^ e  bein' rieh 

in eaieius sad iron* Adrift || (1J52)P nalien el

(1953)^1 Kao |& (1938)^2, ad  sor aad Sobraesayaa

<1952)^ feoad that the ealaioa free lettoee* celery* 

dhlneee cabbage* lucerne sad kale sere atillead well*

Mo Carrieoa (1956)^ reeasaeade that the heat wtf of 

supplying oalelw* to pregnant sad laetatlog so there* is  

through 41k aad green leafy vegetable* which ere good 

aaoraee ef oaleiou, a nutrient in shloh typical rise 

diets are deficient* Dewed os £| (1944)** state that

the ealeien free jangle gree (Kslaval keerai) whieh grew 

in abandonee in the fields* le  retained in n greater 

proportion then that froa anaranth (Amaranths* gangetioas) 

which in aoet ooacaoaly oned in the arhna areas*

the heat scarce ef ealeitn for lam an diets ie
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Bilk or H i  products as stated toy Ken (1959)^i 

HeCollua s| a* (1959)76, RIsbells (1961)27 sad Bass 

<1946)* suggested that ths Indian distarlcs without 

silk  srs estreaaly deficient la  ealeiua which a a  be 

iaprered by ceppleaetttia?? thus with at least 10 ess* 

ef s ilk . 900 a l. of cow's silk  supply 70 per scat 

of salelaa9 riboflavin* besides ssbstastlsl quantities 

of frotoia calories sad vitamin A required hy a fiwe 

year eld child* Lawyer! (1947)** daiwe that ailk  

ecatalas aore ealeisa per unit of the dry aatter than 

sect other feeds* Sin os ailk is costly and act within 

the eeeaouie scene of aillionc9 the Central feed 

Technological keseareh Institute (C.F.T.fUl) has 

standardised sad popularised aa inexpensive substitute 

groundnut ailk states Meorjaai (1953)77. Be studied 

the effects c f ailk as a  substitute to ground nut ailk  

an rats and concluded that groundnut ailk  could he need 

in the place cf ailk  because c f the lew cost*

itanag the cereals* ragi is  ths best source ef 

calcine* wheat sowing next* Joseph a^ (1959)79 wed

Kuriea (196I )77 studied the partial cad oowplete replacement 

of rice with ragi. They concluded that ragi was c good 

scpplewent aa a source of oalelua* Kuricn ^  (1961)80

conducting uetahcllc expertaente ea children by replacing 

wheat ia pear Indian diets by a  blend e f wheat floor ead 

tapioca fleer celled *?uastle atte* concluded that the



k l« d  «m I 4 ohiat k  the poor Indian d ilv

iitltM  flf

In the studies with rats aad tanaa beings for

assessing oalslua nutsftea9 the following erlteria haws
been used widely) sal dan sontent of bones and car onset

(x/idUsed eelelaa lewelsf iseteple teetmlqnee c aisles
A

retention*

banes appears to haws been the criteria of assessing 

calcine Detrition frea scrip tinea* Kergolii and

the rate* The? dried the hsoes uniformly to oonstaat 

weight st 100 te 110*0* Celsius wee detemined is  

dupliantes tp KeCTudden's aethed in 100 a l* porticos e f 

•ash ash eelatien* In a study ef experimental rlokets 

in rate* Shipley || (1921) 34 sp lit the hones loogitudi**

nally9 end examined then under the micro seeps* HnClese

aad aioom(1*42)S39 aad -Weed- eonnlned the bene

under the a. ore seeps to get a alsar platers a f the 

distribution e f bees salts* Another aathod is  the study 

e f bene density through the use ef asentgeoegrea*

W tr1

a s

Dm  qeastltatlwe deterainatien af ealeiua in

fi (U .^ )84 report that despits
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variations la  tte dlst* ths level of Ite kited ealaiao 

of tha adult ode Hnsan heiags rooaino naerkittr 

oonstant* Qaofftroy (1955)" and Hook | i  ( W p
1^7

opiaa that the level o f oaloluo la Heed la largely 

mai ntain#i by the notion of the pertthfreld glazed a.

l i f t in g

seoka (1954)" regarde that trnoor etudlee 

oa oa leto  aotabollaa have ooatribatod aonoiderobly to 

the eadtreleadlag o f both tho absorption and osorotlon 

of tma oloaont* C a " was firs t  groduood by railcar 

(1940)® Caagpboll and Grooaburg (1940)" stood C o " la  

a «M BtitaU fe study of tbo lbto of oaloiuo salts 

adolnlotorod to o rat* Horriaoc oai Harrison (1950)® 

uaod Co "  CZj to study tho absorption of oaleiaa In 

rolatlon to vltaola 9b Thoy otodlod tho oetivlty of 

tho oonoi onlolns l«va lsv too hours aftor tho oral 

administration of C o " C h a r r l o o a  (1954)® gevt 

traoor C o " to rata and fooad that tho urinary oaloluo 

varlod olth tho amounts of oalsltra graseat In tho 

lntootlaos*

SaAtiaff

s—json (1952)® states that hsalthy fu ll grown 

human hoingo dMt oonsuolog an odoqpato dlat oalntalnad 

'oquilibriuo' or 'holaooo* batwoon intaka and output with 

regard to oortain alosants aaoh ao nltrogoov oarhoo9



emleiim* phosphorus* s lN tn lT tM  and water. lb* ehief 

feature a# tee b ilu e t  study Is ilia precise controlled 

neasuraoent of tee subetaeee being in m Ugatad and a 

thorough record a f food lslafca (a l l  eolida and liquids) 

and tea output through (urine* faeees and wwat)t  

Assenting to stem s ( i w i ^  ealsios baiaoee baa been ^
■bv

uaad cuny investigators aa a Boat direct approach to /'\
detersine tea aasonts of eaislua and pteapterus required 

in human nutrition. Ohlsaa {W 55} ^  reports that aa 

u n j aa 11000 balanoa stadias have been seadueted on 

adults a f a ll age* Raajr balance stadias have bean 

aondueted aa children as wall*

Barn sad Ofcoah (1J51)® reeorded that the 

addition a f Bilk to rice and whsat diets had favourable 

affect an sd a lo i balance. Baaa and Stesb (1937) 

studied the retention a f  oaletun fron ladles finger* 

amaranth* drunstiek leaves and saltegt in eoaparlsoa 

with that a f nilk in a  I  adult nan* They found that 

ealeiua retention in the cans a f amaranth was alnost 

aqfttal to that af ailk . Brawn at 4  (194®)** oanduotad 

ealoluB balance stadias an abase oallage wanan and they 

reported teat tba retention a f saleUm* pheepherue and 

nitrogen was peer daring the weight reduction period on 

s  lew calorie* law fat diet* Brisker || (W 9 )^

atudlad tea o ff cat of 0000a upon tea utlllaatlan a f 

ealaiuu and retantlan a f sltrogan* They oenoludad that 

no statistically significant difference wee present
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between the t t lt lo i bait— e of n ^ M t i  on aM ^ooet d liU  ■/ 

uad noo-coooa diets « Ji Ibm q  || g i  (1950)96 studied the 

rtUBtliB  « f  oaloiun from o m  l m l  i f  lot ate by six 

idolMOw t g ir ls  and concluded that variation in ths —ount 

of oaiaina retained by different subjects on the sans 

intake Mgr bo dee to tte  rate o f oaletfleatien* supply 

of v ilsd a  D( and the aaaeat of glandular secretions*

Hor%Kr x i aL 0 »M )W  -* »  ^  at o w s )* 7
osoduetsd aetetelle  stodies with reference to nitrogen* 

oaloiun sod ghcaghama on under nourished children*

The fbroer reported that in ^ i le  of the low intake* the 

subjects oalatainod positive balance on the basal diet* 

but the effect of su?pl*o»atary ground nut aiik inoroaeod 

the retention* Dean gg tL  (1955)*® conducted ealsiue 

belanee otediee on seven subjects aged 55 to 85 end 

observed that over a long period of tine the oaioUa 

appears so hi individual constant but analler variations 

do occur site changes of intake* Slidden (1955)*^

studied the cel elan u til lent ion of preaddsesat g ir ls  sad 

anted that an endogenous factor of factors soused 

irregularities in oaloiun balanos*

Joseph || ^  (W 7 )^ ®  found that supplementary 

N i l  inoreaaed ths retention of s it  regen v phosphorus 

and oaloiun* Joseph at ai ( 1 9 5 8 ) oeupared the 

rotontion of oaloiun* nitrogen and pheaidiorua on poor



Indian dint** based on lwk«d| under allied and allied 

rm  rleo* They aeted tint the rttM liw  ea honked 

rloo mi tin poorest*

Joseph || ^  (1955)102* (1959) further report 

that children aalataimd pool tiro M « qm when their ries 

diet vai snpplen sited or replaoed bqr ra «i» Fran hia 

oxporlaooto on oaletta M tM o lin  on 44 physically n k t fi  

•dolt aoa DaUUgr (t 9 6 0 )^  oon eluded that eel elan 

rotontlen n t  not found to bo roladod to height* weight 

body else or ago* bat w *  depressed by eaotloeal tension. 

Karlen {1 9 6 1 )^  M e n  ( W ) ' 06 obserred that la

ob&ldroa on n donor diet there was a pool tire  balaaoo 

with referenda to e«lelua* nitrogen and phosphorus* 

Children on n poor Indian dint baaed on bajra also 

aalatalned posit ire .euleiaa halaaoo though the retention 

w e ion*

Fooaa (1 9 6 5 )^  conducted balanoe studies

with 25 aemal fu ll tera infanta fed pooled t e a  ailk* 

They found that the retention of ealeiee and phosphorus 

was generally greater la elder infanta than in the

younger
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IXX 3XP5RIH3BIU* ?» RB*

The expariasatal procedure of the study on tbs oonpa>» 

rlsoQ of utilisation of cal olupi, phosphorus and nitrogen froa - 

jangli groans (K&lavai kaerai)* and froa non-fat dry a ltt  

solids* tr  six w on students* verst

A* Selection of tbs aaterlals and subjeots for tbs study* 

and B* A study of retention of calcine* phespborus and nitrogen.

and subiosta for tbs iteto. 

70s material seleoted for tbs study consisted oft

1* Tbs Jungle greens*

2m Tbs basal and oxpcrlaontal diets

tbs adzture of Jungle greens for this study vas solos ted 

on tbs basis of a survey oendueted in tbs village Kalafps* 

nsyafcaapalaysi vbieh Is situated six a lias north of Coimbatore 

olt^. in order to doteraiae the types of Jungle groans - '

availablo sad oonsuasd by tbo rural faail&es vbo oonstitate 

70 percent of India's population aooerdlng to India (1962)?*

* Jungle greens are edible seeds growing in fields 
and fallow land* ealled in Taodl 1Kslsval haarsi* 
indioating it  ia a aixtur# of green leafy vegetables*
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The interview natbed van adopted since 39 pereent of the 

selected homeNartkare were illite rate  and no ether method 

weald be suitable to secure information*

the data was eolleeted by interviewing hundred 

selected hoew a akera with the help of a sohedale f  aaed 

for the purpoast ae given in Appendix X* Numerous 

varieties of Jungle greens were found to be growing in 

abundance in the fields as weeds and used in the village 

diets* the lis t  of the names of these greens is  given 

in Appendix II* The types of green leafy vegetables 

eonauaed end the frequency of their appearance in the diet 

of selected families is  given in Table X*

TAHOE X

AtsaASE i-sa capita coisusmos or lsact tsgstah^ s

FER BAT IB THE SELECTED FAMILIES

Vegetables*
Average per 
person per 
day in gms*

Frequency of 
consumption*

Somber of
families
using*

Amaranth 13 Fortnightly 8
1Arakssrai* 90 two times a week 32
'Huruagai koeral* 40 Fortnightly 21
Jungle greens 60 Daily ?
Jangle groom $0 Two times a week 48
Jangle greens 40 Two times a weak 3 ,
Jangle greens 23 Throe times a 11
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Proa YafcLa X It la eridact that aaottg tha graaa laafy 

aagstahlsa uaadi Jungls grasnafrt uaad oftsr hy tha aalaatad ^  

faaillM * Tan vauri atlas o f Jaigla groans vhleh tha villagsrs  

vara using fraquaotly sod la  adsquata quantitiss throughout 

tha yaar vara aalaatad far tha study* Tha da ta ll a of tha 

taa variation of joagla graaaa aalaatad for tha study ara 

givsn la  Tahla XX*
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From Table XX XI b v  be observe*I that the v»«dB 

ttlM led fbr the study are m l l  it ll throughout the year 

samples of the ten seleeted greens are given lo Appesdlm XIX*

ft  S llfr t t t t iX

rhe hseul and experiments! diet* eere eeleeted on the 

basis of the

s) the assessment of average ifttd i of the 
subjeota* during normal periods

k) the subject's food preferences eel testes*

and o) the level of oalelum sad other nutrients*

*> XJHaeeialJBLAmMfcaalifcs*

The food intakes were computed for o^eh subject 

individually fhr s period e f seven days* by serving s  

weighed portion of each Aten of the foods and weighing the 

leftover* Simultaneously* aa average serving of each itsm 

o f the food was weighed end oollooted in a jar* A whole 

day's meal -as thus oolleetedf homogenised and brown aoid 

digest as suggests by Stearns {1 9 2 | )^  was prepared* 

Aliquots of the digest wsrs token for analysis ef oalelum* 

phosphorus* nitrogen and calories* as only these nutrients 

were i, relevant Is the purpose o f the etudy* The basal and 

experimental diets were then plaroed to supply a ll the 

nutrlests is  these quantities* with tbs difference that the 

basal diet was low in oalelum* The analysed value of the 

diet is  given ^? towst*

Calories ••• 
**rotein •*• 
Jaleium *•• 
rtxosp^urus *••

2991
53.13 g* 

716 og*
713 set*
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Diet w*s also aiAiaalt la other a»trl«Btt| as compared 

with tbs recess nded dietary allovasses of Aykroyd iJ,

(H 65 )’ 1.

k) SaM— to »ad I—*—■

4 questionnaire vss given Is the subjects in order to 

e lle lt  in forms ttoo regarding their food likss sad dieUKes ' 

ad preferences (Appendix I f )*  She replies shoved tht the 

subjects preferences vsro * pi ads rloe*« •wabur’ i  • oh* pat hi**

*koetu*, 'baJII*! *doeal*# ’ n d w '*  •appalas*, *payasam*, 

'bread*, better sad jas* Caere vss loses to Include these 

Items In the menu whenever possible*

o) fam l  Afll.alfau
The basal diet vss planned to be adequate is  a ll the 

nutrients except for calslum which vss kept jnsi st aaia~ 

teasaoe level and very e ls ilsr I  tiw Celsius level o f ext 

average village diet at Kalappansyskant»ulisyas, as given is  

appendix IV being only 33 percent o f the recommended allow nee 

of calcium as prescribed by Aykroyd £& &  (1963)** Qf  the 

maintenance level reeonaendol by *H0 (t96<)^°*

Table I I I  presents data regarding the composition aad 

the oaloiuat phosphorus, nitrogen sod calories eontents of 

tbs basal diet, as only those nutrients were determined 

for the study*



TAas n r

ccHf*osmoa or the mst

» . .  FmmJ sta ff* *■“ « * Salaries ^ro.
3*

Cm.
«S*

2.
«3*

1. Dime ( parboiled) 250 m 10.0 15 150

2. vheat flour (whit# soft 
variety) 100 350 12.0 22 50.0

5# Had jraa dhai 30 113 9.4 24 19.0

4* Bisttk g ra  dhai 10 n 3.7 17 4.9

5. Beag&l great dhai flour 50 m 11.4 20 20.0

6' C nbfeaga 50 14 0.9 20 3*5

7. m a ts 50 4t 0.3 5 18.5
9# Toftato 100 21 1.0 48 . . . .

9. Onion (sstall) t% 15 0.5 3 2.0

10. Appals* 10 n 2.9 3 !2.0

11. Oiftgsly o il 39 2?0 • ••• . . . . . . .
12. white eigar 40 140 . . . . . . . . . . .

13. Carrot 10 5 0.1 3 . . . .
14. non-fat iry a iU  solids f 13 2.9 47 . . . .

15. Banana Cardinary) 50 32 0.5 5 7.0

Total *  e&ieulated 
value

*••• 215T 01.1 240 243.9

Analysed value 05.2 217.o 345.9

It  is  evident frts  TsbU lIII tin t diet supplies ealeiu*

Qt 2%1 eg. whioh is aessrdittg to the level adapted hy Pattsa* 

i i  ijJL* ( f or telaasi staditrs* for a week is gives
ia Appeadi* y.
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wmrtoeatal Diet with Jm gli Sresasi

As fer the experimental diet* tbe basal disk wa# 

modified by insorporatiag la tbs day's diets 100 grans of 

jangle greens furnishing 480 allllgraoa of ea lo iu i Into 

two 50 gran portions for lunch end dinner* Ten varieties 

o f greens were la equal quantities of 10 g*/100g* of 

xixture* Tbs greens were served as *fceetav and fassiai* 

which are two ooaaen preparation la  the rural area* la  

order to aaiataiu the basal aad expsriaoatsi diet * Iso- 

calorie*« 30 gras* o f banana fruits end eaeonut 3 graos 

were reduced froo the basal diet* typical lunebes *  showa 

is  Figures i  aad &

m m im u M  a m  viifr m r M  m  gu fc.itf M ««

As nilk is  tbe best souree o f ealsloa i t  was selested 

for eoeparieea with jungle greens* loo-fat dry silk  solids 

have the eaoe quality of oalelua as vhela silk* Tbe basal 

diet was thus nodi fled to tbe soporiaeatal diets by inter- 

peratlng 35 grans o f non-fat dry silk  solid ss payasaia at 

lunohs aad aa curds at lunch and dinner tine* Te reader 

the diet Iao-oaloriot rice-10 ?rsas» baaaae fruit-50 graos9 

suger-5 grans# and eoeoaut-5 grass were redueed* Nutritive 
values o f the busal aod two ex.nriseatal ils ts  are given in 

Table IV*
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7ABLS IV

Bgfftmvs vaiss or ms basal m  m & m x m r m , o t s t s

Btttrisnts ftasal diet
oip^rtoental 
diet with 
J’Wgio gt

isperlasstai 
diet with non­
fat dry ailk 
solid*

Calories 2093 2 1 0 4 2109

ProAsia &• 65.tr 63.65 74* t

Cal si on ag. 217.3 702.9 704*6

Phosphorus *$• 545.9 1055*0 815.7

Iron eg. 13.1 f?*t 17.55

Vitaaio &* I.tl* 2544 5644 2544

Vitaain 3̂  g. 1*21 1*21 1*16

Vitamin B̂ ag* • ft •96 .97

Vitamin $• ag. 153 5* 158

- - « * * * * * . * « » »t1•1• *»****♦«»<**•*.«**► ** *«•I*

From  Tabls XV it  is  evident that tbs basal sad expert- 

aeatai diets sapjly a il tbs nitrient® to adequate laantitles*
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3 *• 9f.,AfeP,.

Six WOMB students in the age rssga o f 19 to 21 

yeara» were selected for this study o® tha bools o f tboir 

willingness* anUiropoaetrLo «M «u n M n ls »  blooha tool sod 

slin ioal tasts sod integrity* re lia b ility  sad ab ility  to 

Cooperate*

Only those oho wore o^th^aalastie about tha expert* 

oaat w illing to undergo the discipline* sod obtained written 

permission fern their parents or guardians were included.

the heights sod weights o f a l l  the students who 

offered themselwos for the experiment in the age group o f 

19 to 21 years were noted to the nearest decimeter and tenth 

o f kilo gram &s per Davidson and fras«nors (1963)10̂ * the 

■eons and standard deviations were esleul ted for the weights 

and weights* sad those who were within the ranges o f 47*7 t  

1.9 kg* for weights and within 195*6 •  5*5 oentlfemeters for /  

heights were selected. The age heights sod weights o f the 

subjects who were designated as a* a* C* 2 and F are 

presented la  Table V*

I



FIGURE i
A. TYPICAL LUNCH OF EXFE! 
JUNGLE GREENS AS SERVED

RIRENTAL DIET 
TO A SUBJECT

VI'nH

A •  • • • RICO
B •  •  •  • TICKLE
n BUTTER’ .ILK
D

•  •  «  * *'A SEEL
E POP.I YAL
F •  *  •  • KOGTU
r fu LATER
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UIGURS 2 - -

A t y p i cal lunch op the experim ental  DIET 7/1TH 
HON-LAT DPY PILK SOLID AS SERVED 

TO A SUBJECT.

A l i t * RICE
T>

• »  • 9 CU^DS
r x

• f  •  • FOPTYAL
D *  *  *  * a u :3AR
E • 9  •  m CATER
F 4 m m m ia  y\  say
/i1 T 4 * 4 * salad

PICKLEH
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TA3LB f

**B# HZI3HT ABD V3IGHT OF TBS 511 SEkJST D SUBJ3CTS

SMltSMOdl
Sub j eats. fnu

ga in 
Heaths.

Haight weight
kg.

A *• 20 i 155.1 43.7

a *• 20 T 155.9 44.3

$ •• 20 3 136.5 46.8

o •• 20 3 155.9 46.9

i •• 19 9 154.5 47.4

f •* 20 i 156.9 49.4

Fro* the data presented la Tattt f  i t  la eridant 

that tha age levels of the sabjoets vara consistent* tha 

aaxisua difference being only aide hstwean tha eldest 

and tha youngest. All tha subjects vara raaldants la 

College Hostel.

tioA» Hart in (1954} stride biodhesieal tests ara 

helpful a>ana of assessing the nutritional status of 

people. In this study tha blood listers of the subjects 

was studied through the haaoogiebln astiset/ion* red u 

blood call count «ad differential loueooytas Count 

according to tha set rods described by Hutchison {1955)**\

Tha haemoglobin was eat is ted in i>ahli*s haeac ;le b 1 none ter 

and expressed Is  grass par oubie a iliise ter of blood.

Tha Sad 3lood Calls vara donated uadar tha daub^uar ruling
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seal* and v u  expressed as s i l l  teas per sable s i l l  tester 

e f bleed* 7b* d ifferential leucocyte vOimt was oaleulatsd 

by Leishnaa** Stain Hotbed. the results e f the bieohesleal 

tests eo Mooted on the bleed e f the subjects are presented 

In Table VI*

T4SL3 VX
THS n m n 3 OF IBS S U  mSCTSO SU3JSCTS.

Bed Blood
Subjects ce ll in 

million

1 Haeao- 3LC

per- Centre 
cent age phyla

3sco 3 os i no- 
phyla phyla

1/apho Hono- 
eytaa oytss

A 4*3 105*5 69 0 5 26 2

B 4*3 100*5 65 t 2 28 3

e 4*3 102*2 68 2 5 25 2

D 4*8 101*5 65 0 5 23 4

S 4*8 101*5 «T 1 2 26 5
t 4*8 103*0 65 2 5 50 2

The blood picture shewn by Table VI assured that the 

subjects were a ll in uniform* normal health*

Though olin leal tests conducted by a physiol an who is  

the professor e f physiology in the faculty* the subjects 

were deslared aoraal with reference to for ear* nose and 

throat conditions* blood pressure* pules rats* respiratlv* , 

rats* digestive excretory system and nervous system*
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B* 3 tody o f the Retention of Saloiua, hoaphorue and Sltrogem

The Procedure o f conducting the b&luaee experiments 

warn as follow!

1* Designing the experiment,
2* Operation fer the sfcjdy,
3* Colieetion and preservation o f the samples,

ana 4. Analysis o f the samples*** oalcium# phosphorus
nitrogen and calories*

the experiment was designed to he oonduotei in four 

stages, during a continuous fer verts period, each phase 

lasting m week as specified belovt

/has* 1t Basal diet designated as Sip 
Phase 2t Dxperlmentml diet with jangle greens ( l t ) f  
- base 3* 3asal diet (A2)* 

and
Phase 4i 3xporlmentA diet with ion-fat dry silk solide(B2)*

In each phase, the fir s t  txo days constituted the 

adjustment period and the next fiT * days soil set ion period*

^s^*r*llon for the Stodn

Details of the procedures to he foilseed la  eating 

and eoi lent lag excreta, and the prseuations to he taken were 

explained to the subjects* ttM time osiosen for the study *ae a 

eieh that tnay did net hare any examination, an metabolic 

processes might he affected by emotional stress* they were 

given preliminary training collect lea o f urine and faeoe
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for tve days to understood ths r*?o©dare and develop so lf- 

ennfldesoe* The rapport established between the aubj eeta 

and investigator vaa anoh that the subjects fu lly coopertod.

Ths subjects vere oosfertably aocoonodatod with easy 

aocoast ta ths .lace o f socking sod dialog -Figaro 3* Two 

well-ventilated bedrooms wore presided with attaohod bath 

rooms and lavatory# to t  c i l it i ie  the collection of urioo 

and faeces for tho experiment*

tho satire quantity o f non-perishable foods required 

by sis sab Jo eta# for four vests# sad ths amount o f food 

needed for analysis# vaa bought to one lot and stored* 

Parboils* rise# wheat floor (white soft variety)# rod graa 

dhal# dry peas# giogelly oil# salt# oondiasnts and apices# 

potato# and eolacasia# wars bought ooo week before tho 

coaaenoeaont o f tho esperlaent# aloanei# dried «od stored 

ia dean emt&lners* The quantities vnrehased# and the aest 

are given ia Apsndix f l «

Tho perishable itoas o f food such as cauliflower# 

cabbage# ash gourd aad lias wore bought -nee la a vast and 

stored ia  a refrigerator* Tbs teantoeo were bought daily 

froa the college garden. Blasalts aad tread were bated frea 

tho aaao lot o f flour# Jaa, mango piekle# *appalaa* and 

•vadaa' wore prepared in bait prior to the ooaftenoesent of 

esperiaent# to be used throughout the study* Jungle greens
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- i? cturra
assets yt© axscussin*

The r tw lU  o f t i »  sftttdj on the oexporieea o f th» 

u llllta lien  o f oaleiaa# phosphorus sad nitrngm frep Jungle 

green* (%al*val k n rtl) aaft froa &o»*fat dry sUUt soUds« 

hf six collage wkuo HiiJaait an  presented t p  discussed 

tndtr tho following headiages

*• 3tlreg«8|

B* Coleiaa# 

aadfe i'fcepboree*

ftt SUrggfg*

Table f  givei tho man retention of aU n g in  by tho six 

subjects daring tho four weeks of tho ox jar lsent alien on the 

boool (S| ond 1^) ood expariaental (Sj and ^  diet# sad la  

Table T1 are present*! the statiatloal analysis of the data*
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IA&S fit

tm  H3A» sxiHOGsi agt&ttifM m  hu  MSAt m& ix? m i-

1K83T*I» DE31S SI 1H£ SIX SSLSST£8 SUM*2X3*

litro sn  <3/ da?
Diet Calories

Intake Estate* Urinary Faeoal total
IMM
tins

•  parses* 
tags

“i 2090 10.49 4.86 3*57 9.49 2.00

** 2104 10.96 9.02 $•*7 0*49 2.29 f  *5:3 y
2099 10.42 $.21 9.91 i.72 1.70 £ 16.7 n/  

+± 1.5

*2 2109 12.0$ 5.21 3*76 3.97 3.06 # 25.4 
+ 5.4

TAM.S f in

AMAL1SIS Of fABURCi m  IBS 8813710* Of SEflfi&SS 31
iu  ssuscra so mots m  ŝ sal M m  orauKsim* aims

Diet Satvm *F.Ratio Standard error fign lfleant level

2.8 *57 tat significant

B1**1 99.32 • 19 1 * 1 m i

*2*^2 93.49
aa-tQ.

.97 1 $ la s l

b1*“2 •40 1 $ level

-f-+ cm. *=“$«■ /*•! p̂dnr**.1. 3\) ‘
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I t  la $Tld«nt fro* Tables ff/aad ?I//tfce retention* 

o f nitrogen n both the experimental diets ever the basal 

diet were higher and the iserease of retention statist!* 

oa llj significant at nse percent level* the Increase in 

the retention o f nitrogen on the Eg diet over that of the 3| 

diet wee alee statistica lly significant at ene ?ercent 

level* This say be attributed to the bibber eat better 

qaality the noa*fat dry silk  eolide* The retention e f 

nitrogen by individual subjects on basal and expsrlsental 

diets are given in Appendix X? and the nethod e f statesttosl 

analysis ie  given in Appendix XVI*

♦F ^atie recording to nedooor (1154) la A ratio e f 

the variances (or scan ctaare) between the experiaeatal 

farltSM i and within replicates* I f  the probability of ^ 

its  oecureaee by chance is less than *01*# the difference 

obtained la the experiment as whole are very significant*

f a .
The data on enldun retention by the six subjects

while on the basal and the two exnrlsen tal diets ere 

presented in fable SCTXand their statlstlsU  nalysls in 

taou  v/
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TAJSLS U1X

THE HEAR C«1£I0R S3X53TI03 Of HIS BASAL AID m*>i3XN3mL 
M TS  BY IBS SIX ST* 3T3) SUDJ.CTS.

■ra"%lori*«Intak •g.Itw
%zk»

CaXoiomUrinary p*r 4*y
Fm «B

total
3#- jt*p- tantLonOlft.

tag*tion
2098 217.3 55.7 160.1 *15.2 2.6 1.2 £.14

Ba 2104 702.9 104.0 29t.S 595*9 507.0 43.66 *3.4

2099 217.6 53.7 156.7 210.4 7.19 3.5 ♦ .16

*2 2109 704.6 37.9 221.2 308.7 396.1 56.2 -2.54

/
TASL3 7H* x y

as alts is  o f n a u s e a  tm  tm  rbtistios o f r& z iw  s i
SSS SIX 52LSCT1D SUS/SOTS OS TBS BASAL ASS £X IB? STAL DICTS*

BUt* F.Sfttio Stand***•rror ignifloaat
U n i

®1 *  *2 3 .X 5.95 >«t significant

• r « i 1219.0 30.73 t fl l » n l

• j . B , 9600.0 15.51 1 9 X*v*l

" i - * a 9.5 29.9 5 4 l« r * l

w a a r a
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I I  can N  olMMrt«4 from t « t t «  SCbC-nd F igaro^ A 

Ih4  seas ealelur retention was la potiliM  bilanee ©a the 

b&wa dial CB|I# &1* "bleb tit® oalolo® r « U i l  o f lh » dial 

vai ^tisi eafflatent for aaictensooe* I M  lt «  217.8 mg» 

par dap* However tadlvUnaUj* subjects I  wa la negative 

baiasee o f -0#32 percent aod S of -0*33 percent so shewn 

lo  AppaodU I f  I I  sad dotalls o f statistical ta ly ilt  in 

Appendix m i l *

During tho npariM fllal parltd with Jangle grooao */
(c

lift Btan sale las rotoftttea for tta sis anbjests vso 45»$6 

paroanl. 7h« aoaa c^loiaa retention for tho subjects

daring tho txptriaaalal ported with ths noo^4 dr? silk
5u

solids vss 56.1 percent* Coopering the retention o f v  

caieiun while os the two v*p#ri»eu*3i diets* tho retention 

of e&lelua froo Jangle green® wes 77*8 percent as that o f 

n ilk i which is  o f sa per lor itU leabU ity is  saloimn*

x
Fro® Table «§dft It  Is evident that tits difference la . 

kft retention of colds** ea two basal dloto #oro set 

atatietle&llp significant* thereby indicating that the 

responses o f the subjects remained eoasistnat towards the 

ease diets* daring tbs different intervale* Ibis as? be 

doe to the positive s tite  e f health* adjustability* eo-» 

ope sties and ondoretending o f the subjects** as ve il as 

tha? hosogenity ef the ,group with reference to ags* height - 

and weight*
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F fG C 4 K 0 h .

TH£ ti£fUi CAUKCJM R£T£MTlOH OF Th*£ SU/3J£C.rs Or\ t3Fi $ftL
ft n  0  £ a p£Rtt>iEN t r l  D ie  r.
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DiflesiaSllltj Co-omolsot»

For the six M lteted w b jM t ii  T a llt t i l  p rew oii 

the Digvatibtllt; oo »effl«iiat o f the «& U iai f m  the 

basal aad experimental diets* lahie 111 presents the date 

regarding the d igestib ility  eo-efflelent of elision t 

statistically treated for eignlfieemee* The digestibility  

oe-^ffieieot of ca.cism for iitdirideal sob jests As given 

in Appendix XIX and XX*

TABU IXI ^

f i t  USA I  DI3B3TISIUTT CO-^JTICI&KT OF CtfrDItt* S f THX 31X 
S2UXCT25 3JBJ3CTS OSI THE 5XP3UH5TTU. A »  S*33h DX3T3*

Diet Intake Fee 
mg*

sal exeretiea 
•St

D igestibility
oo-effieieot

Standard
Deviation*

■i 217*8 156*1 2$*4 x 1.T

702*9 291*9 58*4 1 2.2

H 217.6 156.7 27.6 t 1*8

H X 5.5704*6 221.1 65*6



TAILS III
MAirsxs or VA8X*scs fob ths o x o - s u m m  w-smcxaat of
CALCItm OF FHS SIX SH2CT8D SUBJbCTS flf tMAL SXFISia SSIA1# BlEfS

Diota
3StV**B F*:tatlo Standard srror lgn lfleast 

leosl

*1 •  * 2 4*52 *2 Sot significant

* i *  *i 101*f •13 16 lsooi

* » - s * 63.03 ♦  17 io oa

h  m  h
336*f ♦  28 14 lovbl

Fros Xittt IX k It la  «TidMt| tn at tao t ile s tib ili ty 

offlolont v m  highoat* ihal is t 68*6 p*ret3tt ot Dm n p trl*  

m b U I d i«t v iU  «M»fak dry milk solids* 71m oxporisoatal 

diot vltfc Jungls grooas oosat asst wltb 5&y/ poreont* Dlgoati* 

aUity co^offioloat of Calolus f r a  Si vas 36*94 yonsti as 

U »t  of S2» Tbast jon fli gross* oospsrs ftrjr so li wit ths host

m v s i  of oslolaa aoaslfi tun-fit dry silk  solid* Dstailo of 

alsulatloa la Appaadlz 1X4*

It  is  »Tidoat f r a  ratio ZNtbat the d lfft ra ta  katvssa -

tks digestibility oo»efflol*at of basal sad tx^trlaantd diofeo

aro algal f io ^ t  beyond aaa psrosat looal* Statlstloally tbs
♦

digaatsbillty eo«*effiolont of both oxporlaaatak dlota arc 

highar than tba basal dlot* Figure $ illustrates tho sons 

digastibility eo-*ffiel*at of oaloiu* of tho slz selected 

subjects oa tbs baaal s d  «z^orlasatal diota*
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I t  say he acted that tha aea* o a l f iw  retention « f  

the » i *  subjects ea the exoarlacatel diet with juagle greens 

was 43*4 per osot with the nitrogen lotahs of 10*98 g* psr 

day. The e&leiuB r t i n i l ^  os tat« r iB M U l aes*

fat dry a ilk  salld was 38*19 per sent vfcse the aitregee 

intake per dap ess 12*09 g* Thun ealeina retsstion appeared 

to ioerease with as increase is  the d trogsa  intake* th is  

find tog is  la  aeeerdioee with the i ^ t m U e a  of XeCaase 

l i J l O W 55,

fahie XXI presents the data ea the analysis o f oxalic 

add  content o f the basal and experloiatal d ia ls  sod the 

« i l « i «  retention*
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TAM.B XXII
ASAL78XS Of TKS OXALIC ACID COSTfiSf ABB m * M  CALCXW 
m ^ g fto f Off BASAL AVI) 3Xf3ftXM88TAL I f  W S  S IX

SELECTS# SUBJECTS*

Plate oxalie eid Calais* lotahs 
sg*

•tentioa
per eaat*

•» w . s 217*8 2.9

a0 2 *7 702*9 45. H

»8 t U . f 217.4 2*4 -v .V

h 117*7 704*6 w  s  d ,~ ;?  

H

•<T ~
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Trm Table Ziy It Is t««a tv^diat Ibat Um oxalate 

content of the diet ^  with Jangle greens « « •  the highest 

M rs than u ■sis ̂ ms3^>î higher %*m that o f Sj diet* and 

yet the o*lelua retention ie  77*13 m  oeot * «  auofe «•  

esleita free noa^fat dry eilk solid diet* Xf this oxaile 

said bed been aegitinied by ea organic asid or any other 

seaae* the ealoiss retention wool* he as KMt es th-t free non* 

fat dry oilfc eolids or even higher*

Table XXV jreaenta the relations)*# beteees the r*tio  

of oaleiies to phosphorus ead the oaleiu* retention oa the 

basal ead stptrieeatsl diets by the six oriented subjects.

TA31I XIV

7SS CALCItm AS) &GSm*MS  RATIO AJ» fS it 3*fe€XW « 3 t« S fl0 *
cm m b a s a l  A m  t a . dim*

t*

oist
Calcium
Intake

Phosphorus
" Intake

ds/# Calais* 
lie tent ios^

*1 217.9 f45.9 1/1*5

*1 732.9 1055 1/1*5 43.lt

h 217.6 545.7 1/1.5 2.4

h 704.6 315.7 1/1.2
~L̂ \S

5«.*5

It ie ease froe Table XIV that the boot oaloios 

retention eooorrod mi ssperktstd diet vitb non-fat 

dry silk  solids dun the oaleitss phosphorus ratio me 

almost oos* These findings were in assert aoea with the



fiae
o k w m l lM  of ImlsEi jh t llw to * l retention o f 

calolua oocure on diets osnt&lning equel 

aaounts o f oaloiuo and phosphorus*

Joati o« etoparlag the oiUlua retention fn t  Jaagli 

g r m i with dry allk solid** t!M folloving faots

or* evident* Tbo jungle grtou grow wildly It tfco fields 

and art available froo la  plenty* Table litl gives the 

oost of jungle greens and rtta»f«t dry i i U  solid* supplying 

480 ng* of ta ltisk

TAILS x m  V/

entasis** o f ms zast vr /usols srssrs ura m m a s  m
IU U  SflUIB BOTH 3U?iLTl!fG IBS SAKS STITT O f OMilvM*

Stltloa
Hours# Intake

8*
ocnioiti

«•
utilisation

■S*
"OOt per
XUo gr^n 

urban

lural

Jungle
Qreeas too 480 307 I t SIL

son-fat dry 
aiik  solid » 490 >90 7*70 Mot

avail'^^lo

vtttlderitg the perosntags o f ealoiun a U U ta t t te  a* 

shown in the table the ratio o f u tilisa tion  with tifet o f oost 

for Jungle greens and non-fat dry a l l*  solid is  It 16.
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Tsbls XXV I aid Xfftprosoat tho data rs^ardtag ttao 

phophorus bal^att of ttw subjset* Uw aor voska of

the studjr* ?ahl« XV prossrsfef Dm 4at* rogsrdiag Dm  

r«t«etloa  o f ^M ?)m raf irsstod far sign i f  1 - ^

TA&S XIV (

THE KXIUI PftOSrtWIOS R3T1XTI0S OX TIU ®*SAl ISO m ?*tI83SM  
DX2T3 3T tm  SIX SELECT30 SJSJStl*.

Olst Calories 
latako

Phosphorus ag. par daor i'orooatago
< -■  —- ■ ■■ ■ ■ ■■".!»■■■ ■ ■» » ■ —«■»« - - -~—  retention, 
ln likt -scrstioo 3stoat!-a

urinary Faooal Total

2093 345.9 134.5 162.3 296.6 49.1
*

12.34
3.7

H 2104 1055.0 356.4 487.9 944.9 210.7
♦

19.9
4.5

h 2099 345.7 130.9 169.2 299.3 46.2
♦

11.63
4.3

St 2109 315.7 310.4 575.6
m

694.0 131.7
1

16.14
7.9
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TkWLE I? 11

ABJU.TSI3 OF TAHIAICE FOR TH-i I^T  'IETIOS CtF F89$j$8&73 81
THE SIX SKblCTSD SUBJ U TS.

Stradard
Diets F* Ratio error S ign ifleot lev*!

» , - » 8 •32 •99 Hot etgdfttaat

3*2 4*21 9* l * r a

* * * % 42*t 7.S n  i*aoi

*i • * * t*631 9*83 Hot elgalflc  nt

.-Hospboraf rtUnlionji 18 hi^i i i  Uw diet 

with JoagX* greens *</ 8* do* to the high phoo^hora* loatoat* 

s t a l ls  ef ealeolatlea art glow  la  A^ptBdlf 1X1 « <  XXIX*

la  tht beginning of tto experiment tfet stbjoett coa- 

•elouBly rN^i^kd ttiMMlvM that they war* tot allewd to t- 

w t btivota t it lt  bat toea adjaaltd « iU  aal rtftttai eatable*

• f farad by firload* tevtvtr attraatla** daring the first ad jutoost  

period* seme M tra  effort tied t* bo extended forth* oolleotion 1 

of axoraUt but later* they sot u**d to th# prooedor* end 

tlaiaga*



Y«8UMMABT AVB 3C5&J51 S

XU* utilisation  o f e *le iu »f phosphorus and nitrogen* 

fro* *  k lita r*  of ion m l «  ties of greens* by

• lx  college studteti &• tMpftffd with t)M tttilUkUoa  

free acfr»ftt dry Bilk solids* « « «  studied th roat t  

b«lasw etidy of four weeks dureti^Qi

The subjects wsrs $la«o4t

During the f ir s t  week et ft basal di?t 
supplying 217 a lllt^ ra ts  o f e&leltm 
and otherwise sdoqu^te is  a l l  other 
mtriento*

rearing tho second wash* on the basal 
diet supploaentsd with tOU stubs of 
Jjagis greens sap^ylng 4d0 a illig ra a s  
o f oaleiudj -—

Daring tho third week* os basal diet again*

aad Paring tho fourth v*ok* os the basal diet 
sappieasnted with 35 &• o f non-fag dry 
s ilk  solid supplying 430 s l l i lg r s s  o f
O&lcdUB*

Tbs findings o f the study worst

Xhs re teat ion of eoleius fros jangle greens w s  

43*6 percent being 77*3 yeroost o f the retention so 

non fat d ry  - I l k  solid. Xa spit# o f it s  high oxalic mold 

content o f  S85 ailllg^^ss poreeot*

The d igestib ility  co-vfiio lm il o f jungle greens was 

85 percent as that of sen fat dry 'ills  ooll a*



la  virtot of tfea high eoleioa ooat?*t» psroontago of 

roiontioBt d igestib ility  ooeffioieot* railability  through- 

oat tHo j«a |  loo coot m 4 •oes«'tabillty i t  la coaoiodeft 

t b t  jungle grooao is  *  rich aoaret of - l e l o a  and dosorosa 

aa laportaat jlaoo la  tho Iadlan dietary*
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W.B. Saundere eoapaay* 1946, p.169.

21. Sherman, B.C.* 08XU1BTBY Of BOOS® *53 lUT.ilTIDS.
Tha Xecffillan coapaay, 1956, r.256.

22. Beeuwkee, Adalla 9, aad Kaalon, John. J., SUfSlTIOI
ASS ZBF ? BUG HEALTH -  A STUDY 3JIJ&X , .na.
Arbor, Michigan, Tha Overbook corsrany, 194S, r.24.



57

23* Gilbert# Prank* IBfTlAL fTTBIttOB 02 RLARTS
AS© A51 MAT.3, MniTersity o f Okl abasia ?ross,
1948* p.30.

24. Bllson ra, a*, Fishor, Katherine, 5. and Pugua,
wary 2., T’RISCI LBS Of BOTSmoV, John n ioy  
and Bono, 1961# P«44.

25. lost, 1.3. and ftttd* W .!., m i  »>CX P
Tho Mseailian eoarmoy, 1-946, p.168«

i f&t
26. *t»ltof Abraham, Handler, ffcUlp, S*ith, M U L» and

SMttan InwAtt, *MBC2*LBS OF BnOHI*I*TRT, 
M&irwm K ill Book ee®r*ny# *964, p.?80.

27. fiefeello, Laeuis, fUTICAL BOTtlTtOft AID
Railliera, Tondoll and 09., London, 1961,
p.28.

29. Canaan, H«C.V m i tfOTBIYIOBAL U ^ W IB J  OF Um , 
Columbia TniYorsity Preen* * 1950, $.27.

29. talkor, JUS.?., SDKS A V<0« IlfAKJS 0? GALCXOT CA :SP
m -'tmcm Tim ^m uracm  of n tm m 9 
An. Jour. 011. nutrition., Vfcl. 111,1955* 
p.114.

50. World Sealtfc Organisation* Technical Report Rertee 
Hot250. WO/PJIO ?*r»ert Croon. CALCIUM 
BBQJZBSUm. 1962* n.8.

31. tutwsk loo and niedoa 1. Donald, BiOTCPCacsfs -
A BlSCgm OF I l i m i  vraifXOV. Bordens 
-Orion of lu trltios Heeeereh, Tel.XKXIT, 
!>««•* 5*

32. V ltobell.■ Haallton. H.t T.3. and Beadles, I.X .,
(1947) c ite 4 by Sobra&^nyaa, 7., end 
loaaioaban, it. 3., Berayena too, M., and 
Jo soph Kants., CAtCITI 3?;T3IB?8"Sf.
Indian Journal o f Pediatric«, vol.XXVIXX,
1961, f.287.

33* M llio, ft., Brioter, H., Kaapetor, f . ,  okay, B., 
token a, If., and Outhouse. THB XmnXfGS

i f  u\Gto$* m calcium w t h t d i is
CmLBRV* J.Butn., Tol.XX, 1940., -©.476.

34. atton P&xy BroenS^LitGa* T.B., THE Hni.I3m o» *  
CALCIUM TRO* LACTATZ, 3VJCOS*rt, 3'JL?B*7B 
BSD CAKTTT ?* SALTS BY TOOTS COLLS® SOOTS. 
J.Satn., Tol. SOTIX* 1952, p.443*



\
5 «

35. Alerts, P.A ., HIM, H.R., aod too a, 2 ., M f ;8 3  X  
IIFLUSS0IV2 D*?03XTI0* 0/ CALCIUM AWDi/ 
STOOITIUM 19 CARTII.AC9 I I  TITtO.
J.Blol. Ohaa., Yol. CCXY/wRl85.f'

36. Cobb, J.D., RRLAY109 OF CLTG0S1® ĤOŜ HOBTLASI AID
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im illV B L . ME IBS S9SI Sff rtfiaaSI

1* sios Tt> 

2* slaeat floor H5 

% ::avol 3*5 

4* Hedgras dhal 6 

I* 3laok gras dhal 3

6. poas §

7* Seagal g rn  (vhole) 2 

3* 3eogol gras floor 3*5 

9. Potato®* 11.5 

10* Cola^u ia 1 

11* onion 2 

12* Salt 3 

13* ^niard | 

14* Chilly powior ft 

15* Oiogellj o il 1.25 

14. sugar 3*75 

17. Ssffes povdsr 500

aa of.

i l t r « « 42 00

7 19

kg* 2 19

litres g 00

l i ir o t 3 00

litres 1 23

litre s t 25

kf 3 06

ks 10 1«

kg 0 75

kg 0 75

litres 0 18

litre 0 50

k* 1*75

litres 3*25

kg. 3*36

go* 3.00
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1??ESDII TI|t

Kecioe f  or Cookl ft* ties?

50. Of H IT l^  | 3

Cooking tioo 30 ainates.

Ingredients Aaount

"loo 24 gen.

w- te r i  l i t r e .

Method*

1. ^oaaurii iend clean the rice.

2* Add tfe it aeaaured rlco to the boiling water.

3* 0 ok o'Mur olow be t  until water is  absorbs;

4. Soto t  ie tine Of cooking.

Preparation o f tetter wllkt

Ingredients Aaount

Curde | l i t r e

Carry leas m a few

Salt •  oineh

Water 4 l i t r e .

l£tho^t

1* Churn $he curds with 2 cups o f w te r  to } •  

nineb >f salt.

2. Add oufry lewres.

3. ’ t r r *  told.

XX
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& r t a  s t i c k  f

S a l t

C h i l l i  e a  p o w d e r  

; r e e n  e t o l l l i e s

7 e c u g r c r l c  s e e d *  

J J l c k g r a a  d h a i  

C u r r y  l e a v e s

50 T u r e e r i e r e a d e r

I f R e d  g r e w d h a l

20 n i o n

t o T o w e r ! n d

$ C h i l l i e s

5 b u s t a r d

•  f e w  i s a f o e t i ' *

Amount
gre'n#

5
*0

30

50

Two

5

•  p i n c h

Methods fash the vegetable** and cat thee into long 

pieces of length o f about t# •# Add the cut vegetable** 

shopped oaioa, chillies, ch illi powder* salt and tureerie 

owdar and 1 tee etoon o f o il* Add the cooked dhell to 

the dru&atiok wattlf mixture end boll i t  for 5 e l cutes* 

street the juice froa the tamarind adding 1 cep c f 

v^ter* Add the ttmarlad Jeloe to the dhal, vegetable 

slxture and boil l i r  5 ainutee* Season with costard, 

blackgrau dhal* df y chillies and carry leaves* Soast 

fenugreek seeds ar ijl asafostids and powder then*

S  o r  i n k l e  t h e  p o w d i  p  j u s t  b e f o r e  r e m o v i n g  f r o n  t h e  f i r e  

a n d  s e r v e  h o t *

V xi
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So. o f serr.uig

1

d. Rsolnc for jundht

A
tine ttk«n br cooking 30 oinntee.

AmountInjured!

ou

100 g.

15 I .

MustardI 5 g*

Dry ehl llles 10 g.

water litre

Salt 10 g.
Coeoanut scrapings 10 g.

Method*

Soak tho I p&x$rin  water fortify hoare. L~  ̂

"ash I t  and cook t i l l  I t  in so ft. Cut the ch illie s  

Into s lices. He* I the o i l  and add custard, bleakgran 

dhsl. When the dial bscaea brown, add the eot eh llllea  

end fry  fo r one si sate. Add the cooked gram. a ir 

well and beep i t  o| the f ir e  fo r  one nisute. Before 

free the f ir e  and tdd coconut scrapings.

XX«



naraaant ,

Koi of atrvlnga ..

Tina takm ••30 alnutaa.

Ingredients k&ount 
1*

Ingredients AttOUttt
g*

Jreengraa dhal 60 Cash emits 30

Cardanfma 4 Water § l it r e

Ilk i  litre . Cloree 4

Sugar 60 *hee to

Method!

1. Try greeng dhal la gh«e t i l l  the colour la 

golden bro m.

2. Boll the a iter and ad  the green grim dfeall to It*

3. Cook t i l l  f ry  soft.

4* Add auger md when It  haa dissolved and salta 

bring to fc tiling. *■

5. Fry olovae and powder with oardanuna. Try 

oaehaanuta»

6. Add a ll as riiaenta and serve It .

Xxni



f .  Recto# f o r  noaa l:

lo . o f servings •3

Tins taken 40 sinutee

Ingredients Amount

"ar bo lied rloe 250 g.

Slackgracs dhol <0 g.

Fenugreek seeds to g.
Salt 10 g.

ethodt
1. wtih, cI m b  and soak for 4 to (  hours* * the r io t 

a ad the dhsl

t . grind dhal to a light fluffy consistency.

5* Add fenugreek seeds to the rloe and grim  to 

a fa irly  smooth roasts*

4* Six together with salt and eovsr and eat aside 

overnight to foment•

5* Wert aoralng the flour sell and add water ( I f  i t  

Is neoessary) to bring ths mixture to a

*posr batter* consistency.

$• rl«ce the Ssaalkkal on the fire .

7* 'ffhen hot* pour one large laddie fu ll o f aixture 

with the baek o f the laddie spread the batter 

starting at ths eentre and spreading i t  with 

elreular action.

XY.\V



8. Add the o il.

9. the upper nurf «e  is fo i l  o f air spaces 

slightly dry, torn and cook • l i t t le  longer.

tO. irease the pan often to prevent the sticking 

end burning o f dough.

g. ^ccctpc for BsiJlt

lot of servings 

Tine taken 

Inure loots

1

20 almtes.

Aa>un̂

BrinJal 40 g.

Salt 3 *•
Tumeric powder 3 I*
Bengal grso flour 30 g.

Bice flour 10 g.

Soda Bi-carbonetc 1 g.

Oil i  l it r e

Methodi

1. Cut the Brinjal into 1/8* thick slices.

2. Hub over the yleoes eith salt and urnerie

powder.

3» Prepare a b^th elth flour adding chillies 

ponder and soda.

4. Add sufficient water to sake a thick 

*ponr batter*•

yxY
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soLLssitatf \m twsswKuttm of ? Mcm>

^quljaent needed* j« la (la  eustoog 9| lightly

peeired with "Ca**i*9% three gralnef poljrttons bags sod 

oooaedes* One eartoa per day# one par e-veh o f the bowel

Pram the first a ^ r s t w i  of o&rau* op bo but not 

Inclusive of those oeXoured bar aeeoed (» je 4 e »  i res 

tteo faeoes oolleetod oolleotei on the firs t day# separater ’ ■ v
»ad discount those part which preeeeded the o^ru.iie* During 

the collection period the saaples my be rinsed with water 

tram the bonks Into a wide south -^itRaytr  flush contain-*v
log hydroohlcrio add ee that the final assentation e f the 

sold le oent per oeaty keep the flask oovored let the 

reftegerator until the eolleotioa is oospletod*

►
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A P P M fD IX  x n

i i T » t t i i T i o i  o y  f b d s p h o k js
FIST* AID SUBSAROY KITHOB

Prlmel t>lei Phoapbata reacts with aolybdlo Mid to fora 

chosphoaolybdie meld. 0» treatment with 1, 2, 4 

anlnorsnbthol sulfonle motif phosphonolybdie mold 1m 

selectively reduced, to produee • demo Blue ooIout 

(molybdenum blue) wbioh ie probably m Mixture of lower 

oxides o f aolybdsnua. Stele eoloer le then compared is 

a calorimeter or photometer with that obtmimed froa a 

suitable standard phosphate solution.

Proooiure» Sieasure Into a TOO ml. vtlumatrle flemk 

enough arias to oontaln between 0.2 sad 0.8 mg. o f 

unorgeale phosphorus (usually 1 or 2 ml.). Add water 

to bring the woluae to about 70 a l . v followed br 10 ml. 

o f molybdate T reagent. Mix by gentle shaking end add 

4 ml. o f ealnonaphthol molfoale meld reagent. Again, 

mix, dilute to mark with water, mix eererml times by 

invention aad allow to etMd for flee minutes.
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