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1. INTRODUCTION

The world today faces a great orisis to feed
its teaming 7000 millions. As Sea {1961)? reports, mnger
is still & prodles in many deweloping countries, ia spite
of the advanioes in seisnoe, technolozy and international
aid. IS hes besu estimated by the PAO (1962)? that
hanger and malnuirition are permanent threats to nearly
half the world's population. Maloutrition is the resul$
of lask of sssential nutrients in the diet. Inadequate
produstion and utilisation of proteetive foods, explosion

of pepulation and lov purehasing power of the peeple all
oontridute tevards nmalnutrition.

Beny dietary surveys oconduoted in ths different
parts of India Wy Aykroyd and Krishnan (1951)5. Aykroyd
and Kristnm (1957)%, Aykreye (1941)% st Bama (1946)°
have revoaled that ehildren suffer frem malnutritien
resulting from deficieneies of calcium, vitamin A,
rivoflavin, snd protein. Of theee, the deficiency of
caleiun is strikingly dus $o the lack, or complete
exalusion of protective foods sueh as milk, green leoafy
vegetables ard egzs in the dietaries. Seme rich food
sourees of oaleiun, vitsains and proteins are milk,



egsyolk, and greoen leafy wvegetadblos. Among ths millets,
ragi is the moat sutstanding in its osloium content.
Inclusisa of milk and eggyold in the dsily diet is not
vithin the eccnemic means of & majority of people in our
ocountry, where the aversge per ¢epita annual income is
only Rse 327.%0 (1962)1. On the other hand, as Dewvadas
(1963)2 potnts out, zreen leafy vogetables are within the
reach of alle The easiest and inexzponsive means to
solve the prodlem of deficiencies of calcium and nitrogen,
therefore, appears to be inclusien of green leafy
vegetables in the daily diets. Belng rich in eulcium,
iron and witaming, ths leafy vegetadles have wvery high
pretective value. ingh and Jeeds (1960)Y adwocate
than as good seurees of caroténe, ascordic agid and
roughages The high caloium eontent, lov cost and realdy
availadility at all seasens sake green leafy vegetadbles
an exesllont ssuree of onloium, even surpsssing milk,
They are 8 bdeon especially to the poor incemo grouje.

/'

A sanber of different wvariaties of cultiwvated
green leafy wvegstables bave beon analysed for their
natritive values by Basa and hosh (1943)% ant Aycroyd
et &k (1963)''.  Bestdes, severa jungle greens grown
as veeds ia fallev lands have deen analysed by Theophilus
end Arulanendsm (1949)'2.  Devadas gt ai (1964)'7 nave
studied the utilisation of calgium by aldine rats from
Jungle greena. Howvewver, the awailability of enleoium,



phospherus and nitrogen $o the human dody from these
souroes needs investigation. The present study was
therefore undertaken to ocompare the utilisation of
calecium, phosphorus and nitrogen from "alavai Keerai”
vhioh fe a mizturs of jungle greens and from nonefat
4dry =ilk gselids, through a balanee study eon six women
studonts,




11, REVIEV OF LITSRATURE
deke of Gealelus 18 the Rody,

Irving (1957) % states tmat caloiua socurs 1n
the largest qumntity ia the human dody, oempared to all
the other inergmnio elements.  Lampert (1947)'>
estinated that 1.6 per cent of the haman body is caleium.
Nagnard (1956)‘6 records that 99 per cent of the ocaleium
ia the bdedy's present in tﬁo bdones, The remaining
one peroent is distridutel in the oslloidal form in other
parts, asialy the ergans and tissuss. Kleiner and Ortea
(1958) 17 posnt out that esloiun 1s require: in the dlood
for phaysiclegioal balancs, Calcius exists in the bleod
ia the fenised and nen~ioniseld forma, the latter prodabdly
ia comdination with proteins or as & citrate complex.
doed (1950)'® reports that eslciwm 1s needed in relatively
large smounts by shildren and yeung mniasals. Svansen
("63)" points sut thes ouloiuz is utilised to bBuild and
shape the frasevork of the body, namely, the bones and
teothy, and impart strenzth and hardness $0 those struoctures.
Cantrov (1946)% has shown that, calcium is responsibdle
for the regulatien of water balanoe, aud-/\ﬁ balance
and the saintenance of several other roeesses in v{guo ot




?{?’: LS

1ts small oconcentratien in the bedy fluids.

sherase (1956)2' regards caloium as »
esordinstor of the nineral elements ;resent in the tissue
fluidse If sodium potassiwm or cagnesium is in an
unbalanged propertien, caleiuz correetes the imdelanece
and reestablishes moraal equilibrium, Kleiner and
Ortea {1933)'7 streas that the particular asd impertans
effect of onlciua jon is upen the norveus tissue,
Aesording th Beemvkes (1943) 22, cildert (1348) 2, vilsen
2t al (1961)2% ang vest ant Tead (1961)2 caleiun 1s
needod for ths norsal rhyths of heart and exsitadility
of other zuscles, vhite ot al (19”)’6 repect that
caleius astivates the cnzymes, lipase, sucoinic dehydregenase,
adencsine tripeosphste and several of the proteclytic ensymes.

ilfeets of Deficlsnay of Coleiwm.

siehoils (1961)%7 qlaias that insufficieney

of ocaleiux An the diet results in the subnoraal develeopment
of skeleton md the ceasequent stumting eof growth, He
observed thati dental caries vere commen among the ehildren
of ladouring classes. Gildert {1945)2> tadicates that
the calciua defielioney results in earious teethy, bowed
lags,; ssall shest aad other bone deforuities. Oa the
basis of his leng term studies oo rats, Sherasn (1350) %
reported that & high calciue intake had msny densfieianl
effectsy, while its deficiency affected repsroductisn and



langevity, valker (1355)%7 and wWorld Health Crganisation
(vi10) (1962)° regard tmat hyposalosecia is one of the
most oonstant features in hypo,arae-thyroidisa richets,
ocesteonalaaiay aprus, ostespathy, nephrosis, neparitis,
kala ssar and asternal tetany. Lubwakx sad vhedon (1363)°
state that £f dletary oalciu: is deficient in the diet

or the gastrowintestinel absorptive zschaniem is defective,
fncreassd reserptien from the bone takes plase resulting

in osteoperosis.

Mitonell (1957)32 atsted that lactose helped
in greater retentieun of caleiun in rats, vith a corresponiing
increase is the dene ash, A similar effect vas found dy
nilds g4 sk (1940)7 on the caletum retention in childrea.
Patton snd Susten (1952)°% found that vhen caleium was
supplied as lactates, giuocenates, sulphates and carbdenates
te youns ocllege women utilisation vas the same ina all
cames. Marts 3t gl (1953)7° regorted tmat glyeogen
appesred to bo coamecte: with the preparatory stages of
inorganie salt deposiSion in the oartilage., Codbs g g} -
(1953)7° confirmed that the bone cells showed rapid
foraation of the oalecifiadble satrix in the presence of
phosphorylase anl glyoegen. tudying effaot of allk fag
on oaloium netabolim:, “tegrarda and Mitohell (1951)’7
indieated tat milc fat diet faveured salciua adsorption.



Ohlson (1955) ™ however found that vhen oalefua Antake
was low, fat had no effeet on calcius absorptien in
atults,  Irviag (1957)'¢ stated that the formatioca of
an inseolidble caleiuz soap with unabserbed fat in the
intestinal wall may interfers with the awvailability of
calsium.

ReCance gt gl (1942) 7 proved that esletun
abaorytion was dspendent oa protein intake, Sherman
sad Ceaner (19%6)% found that in rets, the total bedy
caleiun was ralsed durinz growth by {noreasing the
proteinse Desikaghar and Subrasanysa (1949)“. and
vassersan gt gl (1996)42 neted thet ealcius s well as
phesphorus wvers better utilised on & high protein dlel,

Johston (1944)%> sugzested that the peresntage
of salciun retenticu could be inere=nsed in girls by
inoreasing their vitamin P intake. [lHegsted of gl
(1952)% reportes that vitwsin Dy @14 not bave any effect
on caloiuz netabelisx 1ia rats, regardless of the amount
of caloimu in the diet. Ohlmen {1955)° conoluded that
wvhen an adul$ was reeceiving sufiicient vitamia By further
additien of calciua to his die$ wes ef 2o value.

rasy 2t 3k (194N % founs that caletus retentien
vas affested bWy tho phesphorus intske, hes best caleium
retentien ecourred vhen the intakes of caleiux and mm
wers s)roxinately equal. On the other hand, Leimshenriag




ot al (1951)%, sstion gt ML (1959)47 and ratten (1955)%
indiocatel that ag each level of calcium intake, an increase
ia Shosphorus intake was without sfiect on caloiun retention.
vhen phosphorus lavcl vas kept constsat an inoreass in
saleiun remulted in & sigaificant increase in caloium
balanse, xpsrimsating on nize college woman, Lelshenring
(19514 found that the smount of phesphorus ia the diet
vas & faxotor in deterainiac the culeliux utilisation.

Deun g3 ad (1956)%? 1aferred thot the mmsusnt of phespberus
in the diet wvas a faotor vhich affestod the urinary
ocaleiunn te sune extent and the fasecal calcluc to a greater
exteont, AR inarease of phosphorus above one gras

level dspreecssd both the oaloiua and phespherus ocoatents
in thewrine. Irving (1957)'% has shewn that excess of
phosphorus in the diet assoeiatod with & lov dletary
calciuz adverroly 2ffected calolum msorption, resulting
in the typioal lev omlcimz rickets. The VRO (19623 @
points out thast $he saleiun shosphorus ratic is e of

the deterzinants in asssesing caleiun requiremeat.

Holsan g sl (1963)7° studled the quantitative relstioenship
betwesn the absorptien of calciuz and & phosphorus and
derived ths formual a,

Foseal ‘Mosphorus § 0.5 X w2008} golefun
Calolum 3 Chosphorus in diet

Irving {1’951')" states that csliciua abmsorption is more
faveurable ia an acid zedium,. Helowan (1933)5’ reports



that the gustric hydrochleric seid plays an importang

part in osleius ebsorpties. Subrscantysa gt sl (1961)72
claim that the PN of t!s gastrointestinal traet

influences the adbecrpiion of calcium, sinase, the seludility
and fonisatien of most ealeiu: salts {increase with seldisy).
Asoording to Irving (1957) '¥ fnsulin tnereases the dlood
saleiuz level while it lovers ths inorganic phosphate
level. veet and Tedd (1951)%° indicets that during
ADOPALSS, BERY wonen develop negative gsloium dalance,
because of heraonal disturdvaness leoading to a type of
osteoporvais. Sush negative balanoes sre markedly
improved by the adaiaisiration ef the different hormonss
such as esirogan vith easirsdiol,,or androgsn sugh as,
tostosterone, 3Jtudyinz the influence of the anterier
pitultary gland on calcium metabolima, irishaan (1942}53
consluded that the onimsls treated vith ®Antaitria’ .
Growth® pretained seore caleiua than the controls. Pincus
at 3L (1951)7% reported that cortiscne esused aa inoressed
sxaretion of calaiuz $a the urine aad fasces, vhereas

ia norsal aanimals, beth cortisone and adrenocorticetropio
mracne 444 net change the bleed ealcium level., The
parathyroid glands aslec ocentrol ealeiua metadelisa,
aceording %o Irving (1357 Y.  Clark gt s} (1958)%°
report that the calotwa sxoretion in normal adult oalle

® Anterior pituitary extraet.
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rats is affsgted by angnesiux salphate iastantenecusly,
paratiyroid extraoct after eight hours and hydrogertisens
after 24 te 48 heurs.

Other fagters whilch influence the absorptica
of ealeiux are phytic asid and oxalio acid, Aytie
aoid whioh oecurs es & large Jart of orgsnie phospherus
of ocersals, partly in fres state and partly ia free -
state a8 phytin, forms aa insoludle salt vith ealeium
in the intestines. MoCsaee and Viddevson (1942)%,
valker gt al (1943)57 and Calluabi ¢ g 3l (19%50)%
demoustrated that the administration of phytic acid
adversely affested caloiun abgorption. Howvever
Chlsen (19'.55)’a questions the interference of phytie
ssid vith the adeorption of ealelum, ihe arguesz that
Af an adult?s diet contains ihe recommendsd smount of
ecaloiun, phytie agid in moderate mmouats, ssy not oxsrt
& barmful effeete Bronner gt s} (1956)>7 alse neted
that phytie asid 414 not affect the caloium adsorption
10 boys 13 to 14 years of age.

The detrimental effects of oxalic aeid en
oaloinz metabelis: have bdesn Wrought out in seweral
studies. As eerly ss £ 1927 Naclsughlin (1927)%? found
that calciun ia ailk was adsorded bLettsr thaa the onlcium
in spinachy although spinach was high in caleiua, . The
reasons being that it was aleo high in exalie asid.
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T;Imstm 6‘
Hesrinon gt gl (1952)  reported that & daily consumption
of 120 gran of spinach by adult wemen resulted aa increase
ia fase:l ealeiuxn,

agxveyd gt ol (196%) 1! potnts out that eertain
feods are rich in calciumy, most of vhich is preseat us
finscluble caleiom oxalate ronderiag the calcium
unavailabdle to the body. Sudrasanysn ¢t &l (1961)’2
state that the deterring effect of oxalic agid en calsium
astadolise is counter-acted by vitaain B,

I8 has been established th:§ vhen ¢uloium
intake is increasei, the perceatage of its adsorptien
desresses. DBrine sad Jommston (1955)%2 feund that at
an intaice of 400 te 500 mg. ealcium per day, 43 per eant
(oerrested for endogenocus oalcium) of calcium were
sbsord>al, vhereas at an intake of 1,099 mg. the absorption
deooreased te 283 per oent.

The ability of the lmman dodyato adapt to low
levels of ealeium intake has been odeerved By Dany
verkers, valker gt al (1948)57 shoves Shat aduls
subjects eould adajt to lew int kes of caleius and yet
sajatain & pesitivz dalance. Ia Sheir study on Peruvian
Jrisoner: who had been on & lev oalcium diet Hegsted
ot al (1952)% recorded s bigh ealeiuz abeorptien by these
subjects. Murthy ot a) (1954)°7 evserved that adult
hanan beings esuld saiatain yositive ¢alciux belanoce on
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iatakes of 400 to 00 m7.

On mn sppraisal of the rosalis of the bdalance
studies thea availabdle Sherman (1921)“ suggested 450 m»g.
calciun per dxy per man of aweruge veight, as the ziniwmmm
requireasnte Sxpressiaz the caleius requirement oa
the basis of body weight Steggerds g al (1945)65
suzgested TeO 10 To5 mgee por kge of Body welghte Jeans -
(1949)% reconnended that the goal value of caloiue
requiresent musat be 500 mg. to 1000 ag. per day per adult
asle. Goldmith (1953)%7 concluded that the body sdapts
resaricalbly te the wvarious levsls of ealoium intake,
and the individual variatignz in the sffistency of utilie
sation are great, aad the allowancs 800 ag. per 4day
would de adequate, Ohlsen (1955)” poinss eut that
after the skeleton attaining aaturity, a healthy adult
nale weuld reach & state in vhich the caloium intake and
outyut would be spproxisately equal,

The ¥BD (1962) X gerined the minimum requiremsnt
of caloium for an adult as the smillaest anount of &
sutricat vhich will zaintain heal th and body over a perd
of years, wvhen ihe rutritive intake is othervise adequate.
The adapted the tern “"suggusted practieal allovanoe®,
for the oajority of ihe population, and recommended iLntake
of 400 to 00 mg. per day.
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Ayxroyd gt s} (1963)'! reconmend thet the
standayd fizel by the jutritien Advisory Comaitiee of
the Indian Counoil of Medieal .(escarsh, of 1000 mg. &
day is not eu the hi:iher side, if sllovenes is nade for
the faet that mush of the salcium fros dietaries dased
ok Oereils is apt to be unavailadle descause of the high
phytin eoatent.

Jources of caleium.

Bese and Ghoah (1943)'0 ocacluded from their
experiments en aldino rats and en adult hn:ma. that
calelua frem eabbage (Brassies Cleifers) was o vell
utilised as that frea milk, Ia the osee of other
vegstables, nasely ladiee finge: (Hidisous Rsoulent)
ths utilisatien of oalcium was much lewer, wvhile amaraath
oame next %o nilk. Subrammanysa gf 2l (1949)%° stated
that leafy wegotadles contained proteins, cardohydrates,
and all She other fauotors nesded for the zetadelic
Progess, . ubramanyea (im)ss odserved that deciocxted
lussrne Lleaf was aa exssllent supiloment %0 the poor riee
diet ou grevwih, reporduction and lactatienal perforzance
of the ratse No furthor noted that when amaranth wvas
fed with the poer riee diet as a supjpleasut, it wvas useful
1n cerreeting the wvitamin A, iron and caleiun deficiencies
of the diete Thesphilus gt a) (1949) %% report tnas the

green leaves :ush as Kuppameni {Acalypha indica),



14

Mukkarratal (Deerhavia repeng)s Pachsrisi keerai

{ 2upherdia hirta)y Vella keeral {(Cleomec visocosa),
ierriggt (Tribulus terrestris), Sarswalli keerai
(Trianthens menegyona)y Punnaiu keersi (Corehorus
soutangalus) and fuppa keerai (Amsrsanthus viridis)

vers geod souross of saleiux and supplezented the peer
rice dist suscsssfully to overcous t:e osleium deficiency
in the diet. Devadas (1959)57 nas referred to maarasth,
drumstic: leaves, oustard leaves, spinach, sal sany
other varieties 28 rieh in ealolun,

Singh and Joshi (1960)? peint out that leaty
vegotables have high jrotective food walae deinr rieh
in oaletun ant irea. Addph gt gl (1932)1° nallea g8 8l
(1933) 7', 1e0 ot sl (1938)72, md Sur and Subramsnysn
(1952)” found that the ealeium from lettues, oeslery,
Ghiness 0adbeage, lucerne and kale were utilised well.
Me Carrison {356)7‘ regsanends that the best way of
supplyiag caleium o pregnant and laotating mothers, is
throuzh :{1k ani green lesafy vagotablos vhich are good
sourees of caleium, & nutricat in whioh typieoal riee
dlets aro doficieat. Devadns gt & (1954) ' state tmat
the saleciun frem jungle gree (Xalawval keerai) which grew
in adundanee in the fields, is retained in a grestor
proportien then that frem amarsath {Amarantims gangetious)
vhieh is oost connonly used in the urban areas.

™he dest seurce of caleoiux for human diets is
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Bilk or its jroducts as stated by Ken (1959)7°,
HeCollun gt s} (1939) 76, Bienolls (1961)%7 and Bass
(1946)% sugzested that the Indian dietsries vitheut
=ilk are extrecely deficient in ecalciun which ean de
inpreved by sepplesenting thez vith ad least 10 oss.

of ailk, 500 ml. of cov'’s milk supyly 70 per ceat
of calciun, rideflavin, besider sudstantial quantities
of protoin oaleries and vitamin A required by a five
yoar old ehild,  Lampert (19475 elaias that milx
ceantains more calgcium per unit of the dry aatter tham
aoat othor foodse Sino nilk is eostly and oot within
She ecenonio seans of ailliens, the Central Foed
Techmolegical Resoarch Instisute (C.¥.T.H.I) has
standardised and popularised sa izexpensive sudstitute
groundsut nilk states Moorjsai (1953)77. He studied
the effests of ailk as & sudstitulte $0 ground sut silk
on rats and esneiuded thal groundaut ailk oould de used
in the plass of milk bseause of She low cost.

Among the oereals, ragi is the dest souroe of
oaleium, wheat acaing nezt. Joseph st sl (1959)T° amd
Kuriea (1961) 72 studied the partial snd complete replacement
of rico vith ragi. They ocouncluded that ragi vas a geod
supslemsnt as & source of onletum, ERurien g} 8] (1961)%0
sonducting cetabolic experiasnts oa ohildren bWy replasing
wheat ia peor Indiasn diets Dy & blend of wheat flour and
tapioca fleur ealled *Pamustic atia' ooncluded $hat the



Ia the studies with rates sad human deinzs for

ansessin: ealeiur nutmfion, $he fellsviang oriteria have
besn used videlyj ecalcium eontent of bones and caroass)
bleed ealeiun lowelsy iseotepic maquno;\"cﬁotm

reteantion,

he quantitative detersmination of caleium in
bones appears te have heen the coriteria of assessing
caloimm nutritien froa early tices. Mergulis and
Gles CMQ)&bthnd the oalcium eontent in bones of
the ratse They dried the denes uaniformly to constaat
weight at 100 to 1%0°C. Caleium wvas determined in
dupl icates Wy Holrudden's method in 100 al. portiens eof
sash ash solutien. In & stuly of experizsatal riokets
ia rats, Shipley gt ai (1921)%% epiit the bones lecgitudie
nally, and exanined thea under the miorosceps. KeClean
and 3loom (1942)53, and vood (1943)57 exmmined the bome
uader the n.oroecepe te get a slear pisture of the
distridbutien of doue salts. Another nsthod is the study
of bone deusity through the use ef Rseatgenegran.

Aecd colcium Levelss

waf, q:ﬁ v‘g_ (19167/)8‘ report that despite
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variations in the dist, the levsl of the bleod caloium
of the nlnu asle Masan beings recains resarksbly
ahvick and K"b“ 86
soastante (195!) snd Hawk gt a3l (*?’Zﬂ
1747
opins that the lewel of saleium in Mood is largely

aaintainei by the sction of the porathyreid glands,
isetepis ieshalguens

sacks (1954)37 regards that tracer studies
oa caleiun netabolisam have eontridbuted eonsideredly to
the uaderstaading of hoth the absorptien md sxoretion
of this slezeat. Ca'’ wes first produesd by valker
(1940)%8 Canpbell and Cresadurg (1940)%% used 0a*d ia
& quantitative study of the fate of ealciua salts
adainistored to & rat. iHarrisen sol Harrisen {1950)%
ased Ca 47 g1, te study the adeorptien of caletua tn
relation to vitamin B. They studied the activity ef
the Mﬁuh.uh. twe boura after the oral
sdmainistration of Cu‘s “2’ Karrison (1954)” gave
teacer Ca%> %0 rate and found that the urinary caletum
varied with the amcunts of ealsiuz preasnt in the
intestines,

Salglum Jalange studiess

Sampesa (1952)72 states that hesltny full grewn
bunen beings when consuming an adequats diet maintained
fequilidrium’ or 'balanco' bBetween intske and output with
regard te osrtain eleasnts such as aitrogen, sarden,
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caleiun, phosphorus, slestrelytes and weter, The ehief
feature of the balance study is the jrecise centrolled
nesasursnent of the sudstanee deing investigated and a
thorough recerd of food iatake (all solids and ligquids)
and the cutput throuzh {urine, fasees and aweat)s
Agoording to Sherazan (19&‘).” caleium dalangse has bdeen
uud!::-w investigators as & most direct ayyrossh %o
deteraine the ansunts of oaleiun md >hoapyhorus required
1o buasa mutrition.  Ohlson (1955)%7 reperts thet se
asny as 17000 balance studies have been conducted on
adults ef all age. Haay balance studies have deen
condusted en children as well,

Baca mad Ohosh (1934) % recorded that tue
sddition of milk to rice and vheat diets had favoureble
effeot on osleiom balance. Bemu sad Ghosh (1957) %
studied the reteation of ocaleiuz from ladies finger,
asaranth, drumstick leaves and saddage in comparisca
vith that of milk 1n m & adult aen. They found that
caloiun retention in the case of anaranth was almost
oqual to that of milk.  Brown g% ak (1943)7* contuctes
caloiun Dalunee studies on odess sesllage women and they
reperted that the reteantion of ealeium, phosphorus amd
nitrogen was peor during the weizht reductien peried oa
& lov calorie, low fat diet. Bricker gt ai (1949)%°
studied the effeet of cocoa upen the atilisation of
caleiun and retentien of anitroget. They coacluded that
no statistioally significant difference vas yresent
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Detween the onloium balanse of subjests on mea=cocos dlets
sad neo=coooa diets . Jehnson g3 al (1950)7 studied the
retention of caleiun from ocne level of intake by sin
adolesoesat girls and ocoasluded that wariation in the smount
of caleiun retained bWy different aubjects on the same

fintake nmay bs dus to the rate of oaloificatien, supily

of vitamin Dy and the amsunt of glandular seoretions.

nartiy of al (1956)%> ar g4 a1 (195%)%7
csndueted netsholie studies with referencs te nitregen,
caloiun and phosgherus ea under nourished children,

The forser roported that in spite of the lev intake, the
subjeats naiatained positive balanoe on the dasal édiet,
Wt the effect of susplementary ground aut aflk fnoreased
the rotenticn. Daum of gl (1955)% conducted ocaletwm
balance studiss on seven subjects sgad 55 to 83 emd
oboerved that ever & long period of time the saleium
appears as sa individual constant dui sasller veriations
40 eocur with shanges of inteke. GClidden s gl (1955) %
studied the ocaleimn utilisatisn of preadelsceat girls and
neted Sthat an endogencus factor of fastors osused
irregularities in calcius bal snoe.

Josost gt sk (195N 0 round thet mipplecentary
N P P inoreased the retention eof nitregen, phosphorus
smd oaleimm. Joseph gt gl (19358) ¥°! compared the
reteation of caleium, nitrogez and phosphorus on poor



Indien diets, dased on husked, under ailled and milled
raw riesc. They neted that the retontion oan husked
rice wvas the poerest.

Josept gt sl (1955)92, (1959)%°% furtner report
that childront msaintained positive bdalance vhen their rice
diet vas supplenmted or replaced My ragi. rreom his
experineats en 6aloiun zetadolism en 44 physically astive
adult mea eleley (1960) '*4 cenciuded that esloium
retention vas not found to de related to height, weight
body sise or age, but was depressed LWy esotional teasion.
Kurien (1961) 2 turten gf al (1961)10° shserved tmt tn
shildrea ea & Jewar diet theres was a positive dalanse
wvith reforencs te e2lcium,; nitrogen and phosphorus.
Childran oc & peor Indian dist bamed on dajra alse
saiatained pesitive calciwe balanse though the retention

vas low.

Foaan 9% gl (1%S)m conducted balanae studies
vith 25 acraal full term infants fed s00led Mz an nilke.
They found that the retentier of osleium and phosyhorus
was gensrally greater ia clder infants than in the
younger 0nOSe



III EXPERINZETAL PROCEDURE.

The experimental procedure of the study on the compa~
rison of utilisation of caloiup) phosphorus and sitrozen from -~
jungle greeus (Xalavai koeral)® and from non=fat dry wnilk
solids, Uy six vomen students, vere:

Ae Selsotion of the materials and subjeots for the study,
and B. A study ef retention of caleius, phesphorus and aitrogen.

The material selected for the study oconsisted ofh
e The Jungle greens,
2s The basal and experimental diets

1. _delectisn of Jungle Srecnm

The mixture of jungle gresns for this study vas seloeeted
on the bdasis of a survey ocendusted in the village Kalappe-
nsyakanpalayss vhich is situated six miles north of Coindautore
oty in order to deterniae the types of jungle grecus W
available and coasunsd by the rurel familfes who oconstitute

70 percent of India's population acoording to India (1362) 1,

*Jungle are edible weeds frouiug in flields
and fallow land, called in Tamil ‘'{alaval keerai®
indionting it is a mixture of green lesfy vegetadles.



The interviev mothod was adopted sinos 39 percent of the
sclected home=ciakers were flliterate and no other method
vould be suitadle to secure information,

The data was oollected by interviewing hundred _
selected hongwcakers with the help of & sohedule f aned
for the purjese, as given in Appendix I, Numerous
varietios of jungle greens were found to be growing in
abundanos in the fields as weeds and used in $he village
dieta, 7The list of the names of these greens is given
in Appendix Il. The types of green leafy vegetadles
oconsunod x the frequency of their apjpearance in She diet
of seleosted families is ziven in Tabdle I,

TABLE X -

AVERAGE FER CGAZITA CONSUKPTION OF LEAFY VEGETABLIS
PER DAY 13 THR SELECTED FAEILIES

ey

Average per Ramber of
mablce. Jorson per Frequengy of fanilies
day in gns. oonsumption. using.

L g e el

Amaranth 13 Portnightly 8
tArakesral® 50 Twe times & vesk 32
‘Kurungal keerai® &0 Yortuightly 4
Jungle greens (4] Daily 4
Jungle gracas 60 Two timas & vesk 48
Jungle greezs L ) Two times a wveek 9
Jungle greens o] Three times & 1"

voek
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Fron Table I it is cvident that smong the gresn leafy '
vegetables used, jungle groens Ot used ofter dy the selooted "
families. Ten varisties of jungle greens whish the villagers
vere using frequently and ia adequate guantities throuzhout
the year vere selested for the study. The detalls of the
ten varisties of jungle gre:ns selected for the study are
given in 7able II.



From Tadle II 4% uay D~ observed thal the weeds
seleested for the study are avail:ble thrsuchout the year
sanples of the ten selected greens asre zivean in Appendis IIJ.

20 _Selegticon of She Resal and ixraximesisl lietse
The bdasal and exyarimental dieis were ssleotsd on the
basis of the

a) the assessasnt of average iatite of the
subjects, during normal period,

») the subject’s foed preferenses acd tastes,
and 0) the level of caleiua znd ether nutrients.

) Ansesmmeqt of Aversgs [atakes

The food intakes were computed for eu¢h subject
individually for a periocd eof sowen daym, 2y serving &
veighed portion of sach ftem of the fiody and weighing the
leftover. Simultanecusly, an avsrags serving of each item
of the food was weighed and collseted in 8 jar, A vhele
day's meal «as thus collected, homogenised and brown neid
digest as suzgestaed by Stearns (1929)'06 vas prepared,
Aliquots of the digost were taken for aaalysis of caleium,
shosphorus, nitrogen and salories; ss oaly these nutrients
vere £ relevant 8o tns pursose of the study. The basal and
experimental diets wers then jlarned to sujply all the
nutrieats in taess quantitios, vith the differenss that the
basal diet vas lov in calclium. THe amilysod walue 6f the

e
diet is given m.z

Calories see 2091
srotein see 53.13 g
cclotum sue T16 ng.

“hOSP I Urus see 138 age
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piet was also adequate in other sutrismts, as oompared
wvith the recoma nded dietary allovawsos of iykroyd gt al
(e,
») Jubleots ireferenge and Teeieme

A quo.auonna.tn vas n;on to the sudjrets in order to
elicit information regarding their food likes and diglikes
nd yrefersnces (Apoendix IV)e Ibe reglies showei tat the
subjects preferences were *plain rice’y *sambart, *chajathi’a
‘kootu'y "Bujii'y ‘dosal?y, Tvadan'y "aipalum'y ' ayasam’,
'dread®y Batter and jam, Care wvas taXxsz %o inclules these

iteas in the menuvhersver 20881l e.

o) Lyvel of isigius snd other iutrieads

The basal diet vas planned to be adsqiste ia all the
nutrients sxcept for caleium vhish was Ee,8 just at maine
tecanoe level and very sisilar $: tuc oslotum level of an
average village diet at Kalappenayakan uleyame as given s
Appeondix IV being only 39 pereent of $he recommended allowv noe
of caleium a8 proscribed by Aykroyd gt ai (1965)“ of the
maintenancs level recoumende. by wHO {1362) 300

Table 111 jreseants data regarding $he composition and
the caloiumy shosphorus, ajtrogen and calories contents of
the basal diet, as only those natrients were deteruined
for the study.

A



TABRE IXT
COMAOSITION OF TRS BAZAL DIST

Koo Food staffs Q"‘;ﬁ‘g" 2alorien ";f‘ g;: :f‘.
< ————————————— ——— R —
e Rioce {parbeiled) 50 349 6.0 1% 1
2. ‘heat fleur {white soft

variety) 109 358 12,0 22 3.0
¢ Hed gram dhal % 13 3.4 24 13.0
4. Blaek gram dhal 10 » 3.7 117 4.9
5S¢ Bengsl gras daal flour 50 136 1.4 2 20,0
6e Cnbbage 50 2] 0.9 2 3¢5
7. Potate 5 4 0.8 5 18,5
53¢ Tomato 125 21 1.0 48 ssce
9 Onion {small) 5 15 0.9 3 2.0
10, Appalas 10 29 2.9 6 2.0
11. Cingsly oil 30 2 sese  eos esas
12. vhite sugar 40 150 sees ese soee
13. Carret 10 5 0.1 8 esee
14 Ton=-fat 1ry atlk solids -] ” 2.9 47 esee
15« 3anana {emiinary) b 52 0e5 5 7.0

B o

Total « ealeulated Cese 2457 6%.1 240 246.9
value

Analysed walue

65.2 217.) 345.9

It is evidont from TableIIIR tHn2 Aiad supplies caloium
of 217 ng. which is =2caerding o $ha level zdepted by Paltonw
2% u}. (1355)‘7 for balanes studiss, /ionu for a week is givem
in Apoendix V.



saseximeatal idet vith Jungle (resass

As for the experimental diet, thes bHasal diet was
nodified by ineoryorating in the day's dtet, 100 grems of
jungle gresns furnishing 450 ailligrams of caleoium, into
tvo 50 graa portisn, for lunech and dinnepy, Ten vurieties
of greens were in equal gquantitias e&f 10 g./100g. of
zixture. The Zrecns wers served ag ‘hkootu' aand *aasial’
whieh are two common praparations ia the raral srea., Ia
order to mzintaia the basal and sxperiuontal diet 'lIso~
calorie’y, 50 grams of banana frult; and sceonut 5 zrams
wvere roduced from ths basal diet. Tyuieal lunehes - shown
in Figures ¥ and 2,

Sxesgiasotal Diet with jon-fat .ry KAMK 3alidss

As milk is the deat soures of culoiiz 1% was seslestod
for coumparison with jJungle greens. ITomef28 dry 2ilk solids
have the same Qquality of calofius as whals nilk, The dasal
diet vas thus nodifisd to the sxperimsntal diets by inecore
porating 35 grams of non=fat dry ailk selid as payasam at
lunch, and as curds st lunch and dinner time. To reander
the diet Iso=caloric, rice-10 :rams, baaau frui$=50 grame,

sugar-5 Zramse aod 0oconut-5 rams wver: rajused, Autritive
- values of the busal and two ex..erimeatal ilets are given in

Table IV,



TABLE IV
NUTRITIVE VALUB OF TH2 BASAL 437 ZXOTRIIMENTAL DIEYS

W W WD A WG W DWW RN S W WS BT DO S

Mperimental wperimental

Butriente Basal diet dint with diet with non—
Jingle greem. fat dry ailk
solid.
O N A DD IS W GG AR A D AU W W A e N S e
e
Calories 2093 2104 21939
Protelin g. 65. 17 $3.63 T4.2
Caleium ag. 217.8 2.9 To4.6
Zhosyphorus Bg, 5.9 135340 815.7
Iron e 13.% .’?.1 117.%
Yitanin As I.0e 7544 5644 2544
Vitanin 3y 8o e 2t o 29 116
Vitamin Btag- «97 26 97
Yitanin C. ng. 153 7 158

A AT AW WD W N AT WP B BN

Tros Tadle IV it is avident tha ths bagal amd axperie
asental diets supjly all the natrients $a adegquale Jusntities,



32 sslegtion of the Subjestss
Six vemen students in the age raags of 1I to 21
years, were selected for this study eu the dasis of their
willingness, anthropoactric msasirsaentis, bioche:ioal and
elinical tests and iantezrity, reiiadility amd ability to
cooper ate.

Oaly tross who vere e thjusiastie sbeut the oxperi-~
seat willing to uadergo the discijpline, and cdtained wvritten
peraission fysm thelir p:rents or guardlans were incladed.

S ~—

offered themselves for the exjerimeni in the age greup of

19 to 21 years were noted to the aswrest decimeter and teath
of kile gram as por Davidson sad Fassmers (1963)'09. 1ne
moans and standard deviantions were saleul Ved for the :eights
and veights, and those whe vers within the ranges of 47.73
1.9 kg, for veights snd vithin 155.6 & 3.5 centfeseters for -
heights were zelected. INe age helghts aad weifghts of the
subjects vho wvere designataed as 34, 39 Cy Dy R and P are
presented ia Tadle V.
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TASLE ¥

AGB, RIIGHT AND wIIGHT OF THE SIX S&LCYD SUMJIECTS

WD T THR BRSPS E NGNS I 5L BN TN SO S A S N EN

I -
- PP —— -
A s D 2 155.2  43.7
B e X2 7 153.5 44.3
¢ e 0 3 156.5 46.8
D e 5 155.9 46,9
4 e 19 9 154.5 47.4
4 ee D 1 156.9 4.4

From the data jresented in Table ¥ 8§ is evideat
that the age levelsof the subjcsts were consistent, the .
saxinum 4ifference bdeing only =2ine batveon Shs oldest
and the youngest. All the subjests wvors residents in
College Hostel.

1o states bioghismical teosts aru

As Hartin {1954)
hel pful nzans of assessing the natriticaal status of
seople. Im this study the dlood leture of the sudjects
was studie? through the hasasoglobin antmtllon, red L
blood cell count and di7fereatial lsucovoytes Count

agoording $e the met:nods desaribed by Hutohimen (1955)“'.

The hasaoglodin was estiz ted ia Sahli's hasaosleodliapnster
and ex,ressed im grams ser cublie ziliimeter of bHlood.
The ed 3lood Cells vere cousted under the Neubmer ruling
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scale and vas expressed as milliots jer cudbie millimster

of bdlood. The differemtial Leuogocyts Jcuntl was osloulated

by Leishman's Stain Hethed. The resilis of the bdiochemiocal

tests conducted oan the dlood of thn subjects are pressated ,f
ia Tadble Vi.

TAMLE V1

iz onD PIGIURE OF THE SIX SZWRCTED SUIZCTS.

S PN SRS SRR s S D R AP TOUERSR
Red 3lood Haeao- 3L.C
Subjocts gell in globia — e
sillion per- Seuntro 3280 Rosiao~ Lgapho lHono-
centage yuyls phyls ,hyls cytes oytes |

A 4.3 103.5 69 o ’ % 2
B 4.3 100.5 65 2 2 2 b
¢ 4.8 102.2 63 2 s 5 2
D 4,8 1015 65 9 ’ ... 4
B 4.8 101,53 67 ) 2 % 3
4 449 103.0 65 2 3 » 2

The blood plicture shown by Table VI assursd that the
subjests were all in unifora, norasl hesalgh,

Ti¥ough clinical tests conductad dy a physicien who is
the professor of physiology in the fasully, the subjects
vere deolared normal with refercnés to for ear, nose and ‘
throat conditions, bloed sreasurs, pulas rate, respirative .

rate, digestive eoxoratory systen aad nervous system,.
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Be 3tudy of the Reteation of -aleiumy .‘hosphorus and Fitrogens

The Srocedure of condustin: the dalange sz eriments
vag as follow:

e Cesigning the a2xperinsaty
2+ ’reparation for the study,
3¢ Colleation and yraservation of the samples,
4o

Analysis of the seajlaefryr caleium, phosjhorus,
nitrogen and enlerisse

Y. .esigoink the .x.oriments

The experiment vas designed to de conducte! ia four

BTG

stages, durisng a continuous fer weeks peoriod, esaeh phase
lasting & vesk as 2pecified Ddelowt

chase 11 Basal dlet desiznated as 3,

Phase 21 xosrimeantal diet with jungle greons (%),
‘hase 31 3usal diet (B2)g

and
‘hagse §: “xperimentd diet with iene-fat dry ailk solide{B2),

In each ohasey the first two 4xys constitited the
adjustaeant period and the agat five days collsetion period.

2 _pepapation for the Studys

Cetalls of the proesdurss to b follewed in eating
and eollecting exereta, and ths procuiions 80 be taken wvere
explaine’ to the sabjects. Iho time oiiosen for the study was s
sigh that tney did net have any exaainatiom, as metabolie
vrocesses night be affected by esetisnai atress. ihey vere
given .reliainapy trainiag ocllestion of urine and faece
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for tve days %o understand ths ;rrsedure and devslop self-
ennfidence. The ra,ort estadlished dstween the sudjocts
and investigator was such $tat the sudjacts fully conjer:ted.

The sudbjects vere comfertadly zocomnodated with cssy
agcesst (0 the _.lace eof eookin: and &iniag -Figare 3. Tweo
velleventilated dedrooms were .revided vith attaghed bath
rooms and lavatory, 8o f:cilit:8e tie collection of urine
and faeces for the exjyeriaent,

raha : .

The eatire quantity of 20ne srishadls foods required
by six sidbjeets, for four wvoeks, and the amount of food
neesded for analysis, vas bought i sne lot and stored.
Parboiled rice, wheat flour {white 20ft variety), red graa
dhaly, dry peas, giagelly oil, salt, omndiments and spices,
potate, and colacasia, were bdouzht one wesk before the
cosngncesent of the ex.eriment, alsanss, dried -4 storad
ia clean grntainers. The quantities > irchased, and the ccst
are given in A .psndix ¥i. |

The perishable Stens of food sugh ss cauliflower,
eabbage, ash gourd and lime were bought ~nee in & week and
stored ia a refrigerator. The tomxtoes vere bought daily
from $he college garden. Bissuits sad dread vere daked from
the saze lot of flour, jaam, mango piokls, *sypalam’ and
‘vadam' vere prejared in bdulk .rier to the comiencesent of
ox erimeaty $0 be used throughou$ tae st.dy. Jungle groens
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FIGURE 3

WITH JUNGLE GREZENS.
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- IV CHAPTER
RESULTS AND DIBCUSSINE

The results of the study on the ecmparisen of the
utilisation of oaslcium, ,hospherus sad aitragen from jungle
gresns (Zalaval keerai) 2ad frem non~fat 4ry allk solids,
by six college wozen stuionts are yresented am discussed
woader the following headiagm

A¢ 3Zitrogen,
Be Calofumg
and G Phophoruss

2s 31LKOZeR:

Iadle ¥ giv.vu the menn retention of aitroges by the six
sabjesots during the four weeks of the ex erimeatalion oa the
bassl (3, and B,) sad sxperimental (g,m:t)cuumu
Tadle VI are presente! the statistical analysis of the daga,

e — .. = . —



TAMLE VIU

THE MZAR NITRCOZZ R-TINTION OF THI MSsL 8D A2 Rle
MRYTAL DISTS BY THE SIK SsLECTZD SUNECTss

SNBSS I SR SRS RIS D ST L ARy S I
Sitrogm 9/3iay

Die8 Calories - ekt POroet~
Intake Intake Urinargy Faecal Total tion tage

2095 10.43 4.86 357 343 2,00 19.2 '

+ Qe

!‘ 2093 1042 5e 21 %5251 3e72 1.0 ‘ 1647 \//
+ 15

B, 2109 1205 520 376 BT 3.06 g 25.4
* S5e4

TABLS VIIT

ANALYSIS OF VARIABCI FOR THE RET-HTION OF SIT3CGER BY
81X S3LICTD SCBJETIS CF BASAL AND M RINSHTAE DI-TS

4ot DBatween *y.3a810 Standapd errog sdlgnificsat level

By=B, 2.8 «57 tot significant
e, 93449 .57 15 loval
22.62

F+on Pege Hi(pdrar )
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It 1a svident from Tables V/iaad V1l the reteatisns
of nitrogen -n both the experimental dieds over ths basal
diet vere higher and the inerease of retenticn statisti-
onlly significant et cne porecent level. Ibe increase in
the r:tention of aitrogen on the 82 4ist over that of the B'
diet wvas also statistically significant st ones ercent
loval. This may be attiriduted o the kighsr aad detter
qaal ity the nonefat dry zilk solids. 7The retention of
aitrogen by iadividual sudjeots on dassl :ad ax;=risental
diets are given i Appendix XV 2nd the sedled of statastioal

walysis 1s given in A eudix XVI,.

+F iatie 2enording to :neloocer (1956) 42 & ratie of
the varlanees (or mean guare) between 3de cxperimental
varisaces and within replicates. If &, the 7odadility of
its coourence by chanoe is loas taan «0t.y ths difference
ndtained in the ex erivent as wvhole ars very sirnificant,

Ba_cal giums
The é4uta on calcium retention by the six s:djects
while 2n the basal and the two ex . erisental diats are

srewented in (able PEIXani their statistis:l nalysis in
Taale FEE.X

v
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TAZLE ¥KIX v

THS MEAN C:LOIUM RBIANTION ON TRE BASAL ¥D IRF RIMINTAL
BIT8 BY THAE 51X 83L:CTZD SURS CTH.

WINDEI S ¥ SINIMBNE 2 SR A TN NS S X GRS 1

210t T@alories mg.ln~ Caleium  per day Total Seatinn

Intak:

$2ke

= L

cen~

tage
raten-

tion

Urinsgy Taseal

B, 2098 21768 55¢1  160a1 1542 2.6 %R £. 14
* 3B, 2104 7029 1040 19 3959 307.0 43.66 23.4
By, 099 276 53T 1567 2104 T.19 3.3 2 o16
2y 2109 04,6 37,3 221.2 30847 396.9 56.2 22,54 ¢
TABLZ WIE X /

ARALYSIS OF VARIANCTS POR THR ARTIRTION oF Z°LIIUM BY
TEE 31X STLICTID SUAIECTS OF THE Ba3alb AND ZK . 37INATAL DICTS,

Dieta F.iintie Standard +ignifiocant
error lawel

By » 5, 3.}‘“ 5¢9% ot signifiocant /

By = 8, $213.0 30.73 4% lovel

32 - 32 3600.0 1% 15 lovel

B L R T RN e R
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It can b observad from Table WIX:ad Figure &/
that mesn caloiux rotsntion wvas ia positive b:l:nee om tho
basal diet (By)e in vhich thoe calelum c-atent of the diet
vas just sufficient for maintenanas, th-% isy 217.8 mg.
por day. However 1ndividuaily, sabjects 3 was ia negative
belanse of «0.32 perceat and C of «3,03 jercemt as shown
in Aspendix XVII z2nd details of statistiesl nalysis in
A)pendix XVIII.

During the experimental peried wilk junsle greens . v
the mean calcium retention for the six sudjeets vas 43.46
poroent. The msan esloliun reteatisn for She subjects
during the cxmﬂmt& period with the nouefst dry allk
solide was 56.1 perosnt. Comparing $he retentien of =
caloium wvhile om the Lwo cayerimeasai 31333y the retonstion
of caleium froa jungle groens ves T7.2 perceat as thut of

ailk, whieh is of suporier utilisabdlity &n 2alotum,

From Table é it 1is svideat that the difference in -
the ratsntis~ of osleium, on two basal diasts sere not
statistioslly significunt, theredy iadlieatiag thit the
respoases of the subjoecis remaingd sousiataat tovirda the
sane diets, during the different intervaia, INis way be
due to the jositive atite of healthy adjustadility, coe
oy e akion and understanding of $he sabjzotse, as vell as
th homogenisy of the sroup with referanse & :ge, height
and weighte.
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2hgestability co-9fficients

For tho sixz seleoted sudjeots, Tadle Xl jresents Y
the igestadility co-effisienl of the ozleium fram the
basal aad ex erimental diets. Table 1/l reseats the data .-
regarding the digestaidility cow-efficient of caleoium v
statistically treated for significamees. The digestidilisy
oo=:fficient of ca.cium feor individual mdjests is given
ia Appendix IIX and XX.

TABLE 1IXI| "
THE BRZAX DIGESTISILITI CO=SFPFICIBNY &F C/LCIUM BY THE SIX
8IL2CTID 3IBISCTS M THE RAPIRINENTAL ABD BA3Ah DISES,
SRS STIEEESTTSSNEI NS s SO SIS TSRSt S EaND

. Intake Fapoml sxorstion Digestidility Staandard
et
ng. n&e oo=officieont leviation,

L WINPT TRINIE N SIS
By 217.8 15601 2504 s 1.7
2y 029 231.9 5304 g 22
3, 2176 15647 B X g 1.8
B, TO46 221.2 6346 2 55
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TABLE XU ‘
ANALYSIS OF VARIANCS FOR THS DIOISTIBILRITY ONeIFPICIINT OF
SALCIUN OF THZ SIX SILICTED SUAJGCES NN BA3ZAL JXPIRIMENTAL DIRTS.

Dlets  Feuatie Standard erroe +1gaifiomt
By = 32 4.52 o2 et signifieant
)‘ - 8‘ 101.9 «13 1% level
E‘ - 82 65.05 o137 £ level
32 - K’ 386.9 « B 1% level

from Table IX| it is evident, %t $Sne Ui-2stidility oo~
efficiont was highest,; that is, 63.6 percest, oa the experi-
mental diet vith nonefal dry =2ilk solids. 1The sx erimental -
diet vith jungle greens oomes next with 58# perosnt, Digesti-
54lity co~afficient of Caletium from 3V was 356,34 pereent as
that of 22, Thus, jungle greens compare very well wit: the dest
scurcs of caloium namely, nom=fat dry milk selid, etails of
"aleulation ia Ajpeandix 34 o

It ts evident from Table Dihat the 8ffersnes botvem .
the digestidility co-efficieat of dDasal and ex erimentd dists
are signifieqat beyond eone yerceant }«a. Statistioally the
digestadbility co-efficient of Both ex erimental dists are
higher $han the basal diet. Figure § 1llugtratss the mean
d1gea8idility co-efficient of caloium of She six sslected
subjects on the basal sad sxerimental diets.
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Six SUBTECTS ON BASAL AND EAPERIMENTAL DIET.
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It say be noted Shat the mear calsium reteation of
the six subjacts on the sz orimecatel l4at wilh juagle greons
vas 43.4 per oent vwith the nurosw tatake of 10.98 g ;o
aq. The czleiun reteatior on cox;evivestal diﬂuﬁt not=-
fat dry milk seolid ves 56.39 per oeut whec the nitrogee
tatake per day was 12.0% g Thus caleium retsation &, peared
to increass with an incresss in ths anitrogec inltake. This
finding is ia aczerdanes with the «diirvation cf NeCanes

at 8 (194233,

Tadle XIl presents the data on the 2a3alysis of oxalie
agid contant of the hagal and sxyerimmtal dieds and the
onleimm retention,

TABLE X1l

ASALYSIS OF ™H: OXALIC ACID CORTENY 48D IHE HEAR CALCIMM
RETINTION ON BASAL AND ASMINEBNTAL DL UTS 3Y YHR SIX
SELECTID 3UBJ30Y3,

OSSR TESSERSSNNINEREC SN SERONER 11 1 10X 523 P NENE STl

NMets Oxalie eid Caleiwm intale ebeation
g g per oent.
2.3 )
Lb
43. 6%
2.4 ~

t',_{.
= el
S N 1]
56+ 29 S~

;
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From Table XIY it is suen evpldtnt that the oxalate
coatent of the diet T, with jungle groeas wans the highest |
mors than sewes hawdbe ' Mizher Snem that of 3, diet, mod v
yot tho caloium roteation is T7.15 per oont as much as
saloium from nem=fat dry nilk solid ijet. If this oxalie
ssid had bdsen negativated by anm organic acid er aay othar
msans, the caloium retention vould bs as mueh as th:t from none

fat dry allk solids or even higLdetT.

Tadle X1V presents ths relatie-shdp Hetwesa the ratio
of caleium to phoapberus aasd tim eslclium veteniion on the
basal and sxperimcntsl diets by the siz aclected sudjeote.

TABLE XI¥

2M: CALCIUN ASD SHOSPHORUS RATIN ATD ¥BZ JALEIUN RETENTION
5% THE 3asal ARD BX "RIME#TAL BL1318.

Calelium hosshorus Sa/¥F caleiwm
vietd Intske ~ lntuke hetention®
3¢ 72,9 1055 (AR 43.60
B, 7.6 345.7 /1.5 2.4
L
sz TO4.6 915. 7 1/%.2 56. 8

AR EENEINS 5 S SNSRI 2 B SRS SIS WA S SN

It is scen from Table X1V thal the doat caloium
retention ococurred om sxperimenial diet with nonefag
dry ailk solids when the caleivm hesyhorus ratio was
almost sne. These findings were in aeverdizge vith the
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observition of y t the dost retentien of
calcoium osours on diets eontaining spyreximately, oqual
amounts of oaloius and phosphoruse

<0881 Om campariag the ocilelum rstention fraa jungle
greeas with non~fa$ 4ry ailk solids, td felleving faots
are ovident. The jungle greems rrov wildly ia $he fields
and 2re available frese ia lenty. Table \’.l¥! cives the
cost of jungle greens and nom=fat dry milk selids sup.lyicg
430 ug. of salotum.

TARLE X¥e V

CMPARISOE OF THI ~OST ©F JURBOLE GREZNS LX) ¥3-FAl DRY
RILK 36LID BCTH SUPIATING THE SANE QUABTITY OF TLII0K.

Caleivm
Souree Intaly ocatent Ltilisatien cest ser ural
& & 5. “ﬁ;,g;"‘

WW
Juangle
Gresas 100 490 307 15 NIL
Nou~=fat dry
aflk solid %5 430 330 7«70 ‘ot

availadle

-
e ———

cousidering the persentage of scaleiua a8ilinsticn se
shown in the table the ratio of utiliszti-a with th:§ of cost
for jungle greens and on=fat 4ry milk selid ts %1 16,
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Table XIVimd XViipresent the Jata resspding the
phophorus bal.nee of the sudjects durin: the our veeks eof
the study. Tabdle XVj! presenks the 4ata regarding the
reteation of hesyhorus -nt,i‘;mauy troated for signifie -~ |

~

CED0S.

TABLE XRVI

THE MEAN ~ROS/MOR0S RITINTION OF THI BASAL AZD sXP-MINEATAL !
DIZTS 3BY THE SIX SELECTID 3UNITIR

SHUEINBNSS RN NS RSP SRRRSEDNEARNS 2RISR S
‘hosphorus ng. By lay rercentage
et Caleorics ~- -- retention,
Intake Iatake “xoretion Jotenti-a
L APARNPINe
urinary Faseal YTetal

2 SOWD IR IR S S USRS R SRS S SR D

By 20938 345.9 1345 162,33 96,8 4).9 12,4
: 3.7
2104 10550 3564 48T7.9 344,35 210.7 130%
b4 °
3y 2093 345«T7 190.3 169.2 2395 46,2 f:.g’
¢+ °
B2 2109 3157 310ed 3736 684,0 1347 1;.;‘
. s O
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TARE XV v

ABALYSIS OF VAGIANCE FOR TH= RiTIATION OF PHOS/RR:IS BY
THE 3IX SELICTID JIBIITSe

Piets Footte eprer Signifie s level
S —

3y«5 032 89 ¥ot slzaifiesat

3 » 2 9e2 2t S level

3,8 42,1 7.9 % level

By = ‘2 %4631 J.83 et ailgaific nt

“hes horus m«:uonﬁ is m in the ilet su.demented
vith Jungle zZroens may be due (o the high pheshorus sonteat,
Jetails of ozloulation are given im Appendiz XIXI ang XXII,

ia the dezinning of the experimeat the sudjeects com- |
seiousnly ro-pu%d theuselves that they vers ol allowed to .
eat detvworen medls dut so~n adjusted well znd rofused sutadles
offered by friends however sitractive. During e rirst adjustnent
period, seme sxira offert had to bs extended forthe ocolleation |
of exoreta, but later, they got used to the prosudare and
tinings.



Vo SUMMARY AND CCESLJISI A

The utilisation of culotuamy phosphorus and nitrogen,
from a mixtare of ten wvaristies of jungle greens, by
six ccllegs students as eomparsd with the utilisation
from nonefag dry milk eolids;, wvas siadied through a
balzanoe stidy ef four veeks duratinsni

The suljects wvere @l a0eds

During the first veek on 8 hasal dia%
supolying 217 alllizsraea of saleium
2nd othervise sdequcte in all other
aitrientsy

1

Juriag the second wask, on the basal
diet sup.lemaonted with 0L zvums of
jungle groens sap.lying &50 ailligraas
ef oalejung

Dariag she third wselky on dasal diet againm,

and Luring the fourlk wesek, om the basal diet
gupplementad with %5 i;oaf rofe 2@ dry
ailk s0lid supplying 430 siiliigram ef
oalcium,

The findings of the study wvers:

‘hs reteation eof caloius frow jungle greens was
43,6 peroent being T7.% peresci of the retenticn ag
nonu fat dry ~ilk sclid. 1Ia spite of itis high oxalie acid
sentent of 58% aillig «am porossle

The digeslibility comei{icieat of jungle greens was
85 peroent ss that of ason fat dry il seli s



In virtue of the high caleiin goniamt, psroentage of .
rotention, dizestidility coeffisient, -vailadility throushe-
out the yeay low cost and ageetability it is comoluded
th:t Jungle zreens is & rich soureed of c:lefum and deserves
an iaportaat plase in the Iadian diatury,.
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‘heat flour
naval

iedgram dhal
Black gram dhal
ory peas

AP 38DIX VI

T0 1isres
115 kg.
3¢5 kgo

Bengal gram {whole)
3engsl grem flour %95 kg
1.5 kg

rotatoes
Golao#nsta
‘nions

Salt

Xustard
Chilly owder
Gingelly oil
Sugee

coffee powder

6 1itres
5 litres
2 litres
2 litres

Y xg
2kg

3 litres
¢ litre

$ k.

%25 litres
5«75 kgo
530 e,

K R

W P
42 00
71
219
6 00
3 00
‘2
125
3 06
10 12
075
075
018
0 50
R
325
5438
3400
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APPENDIX VIYL o
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R (s 1UsED FoR/ CookiNgy . oo ki

8. Recise for Cookjpg Rises

L

¥o. of eervings 3
Cocoking tine 30 ainutes.
Ingredients Amount
riee 24 gns.
€ ter ¢ 1itre.
sethods

1. Hesmur and clean the rics.

2., Add th . msasured rice to the boiling water.
3. C ok o'Jer slow he:t until water is absorded.
4. Fote tw tize of cooking.

b. Preparation of matter smilk:
Inzredients Amount
Curds $ litre
Curry leavis a fow
Salt & vinch
Yeter $ lisre.
dethods

1. Churn the curds with ¥ cuns of witer sad a
nineb f salt.

2. Add cupry lesves.

3. lerve sold.
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C. hoeipe for Sewm
Ro. of 'crving-

Inaredients j
Bremstiek I 0
Sals 19
Chillies »owder 20
reen ohillies 0
Tenugrcok seeds -]
A sckgraa dhai ]
Curry leaves 8 few

Ingredi nis Anount
grazs
Turseric ~owder S
Red gram dhal 50
‘niom 30
Tamarind 30
Chillies Two
Hustard S
Agsafoeti-a & vinch

{ethods Tash the vegstabler ant cut them into long

pieces of length o} sbout 14 *.

4dd the cut vsgetables,

abonved oaniom, ehi ‘nn. chilli ~owder, sal$ and turmerie

-owdey B8nd 1 tea gsoon of oil.

444 the gooked dhall ¢o

the dru:stick wate nsixture and boil it for $§ minutes.

‘xtract the juice [rom the tevarimd adding 1t eup of

w=ter.

blackgras 8hal, 417 chiliies and curry lesves.

Aé4 the 1anarind jJulice 90 the dhal, vegetable
zixture and boil for 8 minutes.

Seazon with sustard,
Roast

feaugreek seeds aﬁ ssafoetida and powder thezn.

Snrinkle the powdt# Just defore removing from the fire

and serve hos.



d. Reoine for sundf:
i

No. of serving e g —

Tice taken lbr cooking 30 ninutes.
ingredi gta Amount
; &7“7’“ "Wwfﬁ, 100 g. &
011 N " ¢
-eoligs in-dbal Yog.
Yusterd ! 5 g
Dry chiilles 10 g.
vater 1 litre
Salt 10 g.
Cocoanu b serarings 10 g.

Lethods

Soak the imj..‘/_‘z peid-in water fordf hours. L—
rash 1% and esok i1l ﬁ is soft. Cut the chillles
into slices. [Hesh the oil and 248 smustard, bleokgras
dhal. “hen the {2l doc:mes brown, zdd the cut ehilllies
aud fry for one mimate. Add the cooked graam., H#ix
well and keep it db the fire for one mimuta. Remove

from the fire and add eoconut seranings.

AXxH
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e. Beeipe for iree irec| gres dhal payasem: -

Ko: of awrvings oo &

Time tak «e30 minutes.
ingredients hAnount Ingredients imount

& g.

jreengrsa dhkal 60 Cashewnuts 30
Cardantms 4 Tater 2 litre
=11k £ litre. Cloves 4
Sugar 60 hee 10
Lethods

1. Pry greeng sz dhal in ghee till the colour is
golden brom.

2. Boil the witer and a:d the green gran dhall ¢o 1i%.

3. Cook %ill rery sof%.

4. Add sugsr mé when it has dissolved and melts
bring to ¥:iling. o

5. Pry cloves and nowder with osrdesums. Pry

cashewn:ite,

6. Add all c0 diments and serve it.

Xxin



f. Reecipe for Tosal:

¥o. of servings -
Time taken ‘ 40 winutes

Ingredients Amcunt
~arboiled rioe 250 g.

Fenugreek seeds 10 g.

4

p

6.
7.

Wash, clean and sosk for 4 to 6 hourse, the rice
and the dhal

@rind dhal %0 & light fluffy comsistency.

Add fenugreek seeds to the rice a:d grisd S0

Q fairly smooth ~aste.

Hix together with s2lt¢ and cover and set aside
overnight 4o fern-ent,

Next zoraing the flour well and add waser (If &t
18 necessary) %0 dring the mizxture $o A

‘poar baster' consistency.

"lace the Doasikkal om the fire.

Yhen hot, pour one large laddle full of mixture
with the bagck of the laddle spreasd the bdatter
starting at the centre anéd spreading 1% with

eircular motion.

XXl\y
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10.

Add the o0i1l.

“hen the upper surf ce ig full of aiy sraces

slightly dry, tarn amd cook & little lenger.

Jrease the pan often %0 prevent the asticking
cnd duraning of dough.

ieominpe for Bajjis

by

Nos: of servings .. 1

Time taken ss 20 minutes.
Ingre ionts Agrung
Brin jal 60 g.
Salt Se
Turmeric nowder 3 e
Bengal gram flour 30 g. ’
Riee flour 1° 3.
Soda Bi-carbdoaste ! g
01l $ litre.
ods
1. OCut the Brinjsl imtc 1/8% thick slices.
2. Rud over the pleces with nalt and uraerie
nowder.
3. Prepsre & Bsth with flour adding chillies
rowder mnd soda.
4. Add suffieient witer %0 2ake & thick

‘pour batter'.

XXy
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APPZDIX IX

COLLECTION \ND PRESERVATION OF I .ACAS.

“quipment nsededs Jelatin Capsule aunmder 9, Sightly
packed with *Carm:na®, these graias, polyttane baogs mad
conmodes. One oarton per &ay, oae per o ok 5°4he bowel
novendnt.

From the {irst appearemce of ouraide ap nka but not

inclusive of those coloursd by secomd capsule. rrom

tho fasces oollestoed aoL;oatal ot the first da;r. separate
2ad discount those psrt which prcc'»aohd_ ths eam-no. Daring
the oollegtion seriod the sanples may be riasad vith vater
from the banks iato a wids mouth r‘:im:fr flusk containe
ing hydroohlr:rtof acid 20 thatihe Lfinel oﬁnmtaiion of the
aodd is cent per oceaty keep the flusk Gowured in the

refregerator uatil the colleotion iz comdotade

XXyt




APPEEDIX X/I

DT RAIN.2I0ON OF PROSPHORUS

FISKE AND SUBBAROY NETHNOD

FPrincinlet Phosphate reacts with solyddic seid to fom
vhosnhoeolybddie scid. On trestaent with ¥, 2, 4
sminoranhthol sulfonis aoid, phosphomolybdie acid 1
sekedtively reduced, %o produse & deer Blue colour
(molybdenus Blue) whioh is probdably a mizture of lower
exides of aciybdenum. This eoclour 1is then compared in
& calorimetsr or photometer with that obtaimed froa &
suitabdle standard phosphate solution.

Proce:urs: Measure into & 100 ml. vilumatric flask
encugh urine to contain between 0.2 and 0.8 mg. of
unorgenic vhosnhorus {(usually 1 or 2 wl.). Add water
t0 briag the volume to0 2bout TO ml., followe? Br 10 121.
of molyddate I resgent. ¥ix by sentle shaking and add
4 2l. of sainonaphthol asulfonic acid resgent. Agsin,
aix, dilute 0 mark with water, mix several tizes by
ioversion and allow to stand for five ainutes.
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