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INTRODUCTION

A large number of green leaves are edible. It is
a fact, that iaavas which are conaidered as edible in some
parts of the counttyrara‘nqt known to be g0 in other parts.
Moreover, in the =2ame area, thare ars some uncommon leaves
that are consumed by few, but are not even knoun to be adible

to a major section of the population,

_Nutritiva values of many uncommon lezves have bean
doteimlnod, tut thers are still some more rare edible lsaves

which need to be analysed.

The leafy vegatables are the most inexpensive among
the protective Poods and are easily available. The poorer
sectians of ths populaticn thersforas, are genarally the pre-
dominant consumers of the locally - gvailable greens. Thess
are mostly weeds crown in and around the fislds or which grow
wildiy in the area. These are collected by the agricultural
workers while raturning home after the day's work and are
consumed in the *orm of chutneys and curries. In srder that
such edible greens are not alloved to remain wastasd and unknown,

it ig nacaessary to populariss them.

Some oF such uncommon greens ars also belisved to
have medicinal valus. Thay are used for the treatment of
rheumatism, diseases of urino-gaenital organs, asthama, scorpion

bite, stc. Some leaves aven have auspicious signiPicance
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Thummitura (1.eue as dspera)
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PHOTOGRAPH.3
Atthelukura (Lactuea runeinata)

Thutifura (fpomea reptans)




Rdangula ponnagants
(Atternanthera triandra)
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PHOTOGRAPH.6
bulmetakura(Astercaptha fongifotia)
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PHOTOGRAPH-7
Guntaginfaraku( Fetipta atba)




PHO TOG RAPH. 9
Gunfokaidvaraku

( Eetipta alba smatl wariety)

PHOTOGRAPH - 10
Ceylon Baechalj (Ialinum triangulere)




/

Chaturthi.
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such as Thummikura (Lesucas aspera) with _which a dal curry ise

preparad and of fered to God at the celebration of Ganash

»
&

‘ * '
‘Ten uncommon green leaves which are consumed by a

' faw peopla in Myderabad are selected for analysis and accepta-

bility tests. The leaves sslascted are Chenungaku (Cassia -

nccidentglis). Thummikura (Leucas asperaq) Thutikura (Ipomes

_:rlﬁtaﬂb,, Atthelukura (Lactuca runcinata), Rangula Ponnaganti

(Altarnanthaera triandra), Gulmstakura (Aetercsntha longifolia),

‘Guntakglgvaraku‘(Eclipta alba, small variety), Theega Bacchali

(Basella alba), Ceylon Bacchali (Talinum triangulere) and

Guntaginjaraku (Eclipta alba). e

IR

Three samples of oach lsaf were collected from three

differant scurces end the sstimations were carried out separately

for sach sample. The leaves wers estimated for their moisture,
erude fibre, total ash, protsin, ether extractives, carotens,
vitamin C, tntal iron, phosphorous, calcium and oxalic acld

Lo

content,

?

mgfardetermination of tha nutritive v;lue is‘of no‘usa
if the particular food is not accaptabls. For this reason, an
attempt has been made to test the acceptability of these uncommon
leaves. Ths recipes commonly prepared with leaves such as greens
with dal, stir_fry and chutnpy were selected. The .recipes were
compared with corresponding well accepted preparations and tested

for over-all acceptability by a panel of Judges.

>
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_REVIEY OF LITERATURE.

Survey of literature shows that almost all the common
foods consumsd in India have been analysed for their nutrient
content. But thers are still some uncommen foods cunsymad in .

~different parts of India, that have yet to be analysed.

g

=

<

Until 1936 no comprehensiva survey of Indian\fébd
values was carried out. Stewart st al (1931) had published
tables based on the chemical analysis of some common Indian
foods. McCarrison's (1929)°"Food™ which was widely used in
blanning diet schadules, provided data about a limitad number
of foods and included no information about mineral content,
Mention may alsc ba mads of Rﬁsedale's {1935) "Chemical analysis

S

of Malavan foods¥,

Ghosh and Guﬁa (1934) analysed the protein, thiamine,
ribeflavin, calcium, phosphorous and iron content of some of :
the foods commonly used in Besngal. Foods analysed included
lat shak (Amarantus sp.), Gina shak (Erythroearox burghia),
Kolmi shak (Ipomea reptans), Palong shak (Spinach olsracasa),
Cabbage, Pain shak (Bassela cordifolia), Patol (Trichosanthus
dioica), Dherosh (Hibiscus esculentus), Man Kochoo (Colocasia
indica), and Kanch kala (Musa paradisiaca). Lat shak, gina
oﬁak. kolmi shak and pa}ong shak have besn found to be tha

richest sources of iron, Cabbage, gina shak and poin shak were

# McCarrison (1929) - Chemical analysis of somes Indian Foods.
"Food"™ Macmillan & Co., Madras.



reportéé to be”fich in calcium; Patol, poin shak and dherosh
were found to be godd sources of phosphorous. The protein
content was highest in palcng shak, patol, gina shak and

kolmi shak. The richest scurces of thiamine were poin shak, .. ..
- dherosh, kanch kala and cabbage. Patol, palang shak and man:

kochoo waere found to ba fairly good sources of Riboflavine .

ahmad (1935) estimated the vitamin C values of some

"' gommon Indian fruits, vegetables and pulses by ths chamical

method... Celery, radish leaves, cabbage, lettuce, spinach,
goya leaves, dhanya lasaves and mint leaves were included for

analysis among the othsr foods analysed for vitamin C. .

-

Ranganathan et al {1936) analysed 200 food stuffa,)
covering most of the cersals and pulses, vegetables, nuts
and ol]l sgeds, fruits, condiments and spicas and a few flagh
foods in common use, for their moisture, fat, protsin, ash,
calcium, phosphorous, iron, thiamine, riboflavin, nicotinic
acid and ascorbic acid content. Tender amaranth, bamboo
shoats, brusssl sprouts, cabbage, celsry, corriander, curry
lesaves, drumstick leaves, fenugreek leaves, garden cress,
qgogu, impomea, lettuce, mint, neem, parselsy, agathy, manathakalli

and spinach ware the lsaves analyssd in addition to other fcods.

Ih continuation of investigations reportsd by
Mitra (1938), Mittra et al (1940) on the composition of food

stufifs in use in Bihar, the rssults of the examination of g



fﬁrihér s;ries of 80 items were presented by Mitra and
mittra (1942). 27 Léafy vegetables, were chemically ana~ |
lysed for their moisture, protein, ether extractives,
carbohydrates, mineral matter, calcium, phosphorous and

‘erude fibre along with many other foods,

Swaminathan (1943) analysed and recorded the ﬂ
thiﬁmina contegnt of 130 common India foods. He concluded
that vegstables in general (with the exception of green
peas and other green legumss) are poor sources of thia=-
mine., Green laafy vegetables, roots and tubers were

raparted to be better sources than other vegetablase

Florence Theophilus and Ratna Bai (1949) analysed
\hight difTerant kinds of greens. Acalypha indica, boerhavia
repsns, Euphorbia hirta, cleome viscosa, tribulus terrestris,
triantiheina monoygyna, corchorus, acutangulus and amaranthus
Qiridis were analysed Por thelr protein, vitamin C, total

ash, calcium, phosphorous, iron, caloris and fat cantant,

- Bhosh (1951) estimated the riboflavin content of

40 food stuffs micrnbiolugically, Tha leaves analysed were
Bethua lsaves, caérriander leaves, carrot leaves, curry leaveas,
cabbage, fenugresk loavss, ipomsa, India aorrel, mint, onion
stam and patol leaves. The leafy vegetables were found to ba
richer in riboflavin content than non leafy vegatablese.

Aykroyd (1956) analysed ssveral fonds which ara

S
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commonly eonsumed in India, as well as the uncommon foods
collected from Coanoﬁr and North India. The differant

foods ware analysed for their moisture, proteins, fats, minaral
matter, fibre, carbohydrate, calcium, phosphorous, iron,
calories, carotens, thiamins, niacin, riboflavin and vitamin C

contant, This information was recordad in the Health Bulletin

No.23.

In the same year, I.C.M,R. had published the nutri-

.. tive value of geveral food stuffu, for whichk no information was

available in the Hsalth Bulletin Noc.23. Cheaklkur manis (Sauropus
androgynus), Knolkhol lasaves, baet leaves and turnip leaves
imnre soma of the uncommon leafy vegatables analyssd. Moisturae,
fat, protein, mineral matter, calecium, phosphurous, iran,
gcarntene; thiamine, riboflsvin, nicetinic acid and ascorbic

acld contents were sstimated. Thess greens were found to be
rich sources of carotsna, iron, B Complex vitamins and calcium.
Chakkur mania which was introduced from Borneoc ; was found to

ba a fairiy good scurce of all the major nstrients,

Satyanarayana and Rame Rao (12357) analysed a nsw
leaf saurcpus androgynus (Chekkur manis) which is a common and
popular vegetable throughout Jawa, saten eithar raw or stoamed.
The Indian Council of Agriculturél Raesearch wanted the Cantral

Food and Techniological Institute, Mysore and tha Nutrition

# Indian Council of Medical Rassarch annual raport (1955 ~ 56)

Crmg 1§ -
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Regearch Laboratories Coonaor, to analyse this leaf with a
view to assess the nutritive value. It was found to contain
4,1 gms. of moisture, 15.4 gms of total ash, 1.5 gms of acid
insoluble ash, 1.5 gms of ether extractivaes, 26 gms of proteln,
2.3 gms of cruds fibre, 44.8 gms of carbohydrates and 120 mms

of calcium per 100 gms of dried leaf powder.

The *Nutritlon Resgarch Laborateries, Coonoer reported
in its annual report of 1956-57 the nutritive value of soms
leavy vegetables. Chukkurmanis, Knol Khal greens, bsast root
greens and turnip greens were found to contain fairly high

quantities of total nitrogen on dry weight basis, A large pro-
,portion of this (40~50%) occured in the faorm of unsxtractable
pratein by the usual protein solvents., The sxtractabls non=-
protein nitrogan was alse found to be fairly high ranging

begtween 25-42% of the total nitrogsn.

@The department of Nutrition, Bombay carrigd out a
number of estimations, regarding the nutritive value of foods
during the period 1987 to 1961. During tha ysar 1957, thsy
analysed about 71 different food stuffs of local importanca.
Biologlcal value and essential amino acid contents were also
found out for some foods. In 19858, 19 food stuffs were analysed
for about 27 different constituents. These determinatione

included edible portion, moisture, proteins, ether extractives

# Indian Council of Medical Ressarch annual report (1956-57)
@ Report of the department of Nutrition, Bombay State (1958-1961)



orude fibre, mineral matter, sodiug, potassium, calcium, iron,
total phsophorous, phytin phoephorous,'magnesium, copper,
oxalates, chlerides, suplphur, acidity, alkalinity, thiamine,
riboflavin, niacin, carotene and vitamin C. In some food atuffs,
wide variations in the same nutrient for the same variety of

food stuffs purchased from different districts were obsarved.
Lysine and phynylalanine ware estimated in Ghol leaves (Portulaca
olaracea) and Ral leaves. In 1959, 32 food stuffs ware analysed
for various chemical constituéenta. Drumstick leaves, amaranth,
tamriqd lesaves and dried tamrind leaf powder ware some of the
foods analysed along with the other foods. Chemical analysis of
Ambadi (Mibiscus cannabinus) and Methi (Trigonella fosnum grascum)
were also done. In 1960 and 1961, 23 and 59 different foods wars
analysed remppectively by the same dapartment, for values of essen-
tial nutrients which wers missing in Health Bulletin No, 23.

Foods analysed included water cress, lattuqa leaves, spinach,
bangal gram leaves, gogu and carrot leaves, The adibles pﬁrtion,
moisturs, fibra, carotene, thiamine, riboflavin, nicotinic acid

and vitamin C wers the nutrients estimated, -

Balasubramanian et al (1962) investigated sevaral
Indian foods comprising cersals, pulses, bagetables, fruits,
mits and some unfamiliar foods for their moisture, fat, fibre,
total ash, proteins, carotens, vitamin C, thiamine, riboflavin,
niacin calcium, phosphotous, phytin phosphorous, iron, oxalic

scid, sodiup, potassium and chloride contents. Some of the

R SR
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unusual foode analyssd were deoiled conconut, chookri ka patta,

phog flowers, lotus stem dry etc. besides others.

Satyanarayana and Kodkal (1563) from the Cantral
Food Technological Research Institute fMysore, analysed 44
different foods stuffs among cersals, pulses, oilsseds spices
and vegetables brought from different places of Mysore, for thelir
carctene, niacin and ribaflavin content. Neem leaves and Bathus

leaves were the lsaves analysed besides the ather common leavas.

Ambagaokar st al (1964) carried out studies on nutri-
tive value of Indian food Stuffs. They analysed §9 foods for
proximate principlas, minerals and vitamins. The leafy
vegetables included for analysis were colocasia leaves, sorrel,
ipomea leaves, ghol, cow pea leaves, mule leaves (knol knol),

Ral leavas, rajgira leaves and fetid cassia.

Achutha Murthy and Meena Rao (1565) from the Central
Food and Technological Research Institute Mysors, determined
the phytin phosphorous content of some of the facd stuffas.
They also undertook the analysis of some food stuffs of regional
importance which have not besen listed in the Health Bulletin No.23 and
estimated the proximate principles, vitamins and minerals. Sopsige
soppu, (Pencedsnum graveclans) and sabbage pink (Braseica oleracea

capitata) were the leaves analysed.

Ambegackar and Radhakrishna Rao et al (1965) studied




-the nutritive valus and amino acld composition qf six

leafy vegotables and four millets in common uss. The

lsaves included were chakwat (Chenopodium album), Colocasia,
knol khol, safflowsr, shepu {Pencedanum graveolens) and
"spinach which wers estimated for thalr moisture, nitrogan,

crude proteiln, minerals and aminoc acid content.

Kaul and VYerma {1967) estimated the oxalats content
of foods commonly used in Kashmir, bacause of the high inci-
dence of renal lithiasis among the local people. Cabbags,
knol khol leavss, radish leaves, spinach, and ambat chuka
wers the leaves analysad and their oxalate contant ranged

batueen 17.2 mgms to 699 mgmsX.

sihgh and Hiyém Charan (1969) from the departmant
of Physiology, Kanpur, analysed 51 green leafy vegetablss,
for their caleium, insoluble oxalate and phosphorous content
to svaluate them as a source of calcium. Some of ths leaves
ahalysed were those of bitter ggurd, tamarind, cabbage, v
cabliflower, pumpkin, bottle gburd} pea and radish leavas.
Thay concluded that out of 51 preen leaves, only 19 contain
calcium not bound ag oxalate (eg. garlic, knol khol, mustard,
cauliflowar leaves atc.) and 20 leavas caontain both soluble
and insoluble exalates {Amaranth, spinach, colocasia etc.)
and 12 contain ingoluble oxalatss. Leaves of gram, kabuli

gram, carrianhder lesves, ipomea etc., contalned no solubles

axalate.

10
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- the large amounts of carbohydrates arc present in ssa weeds,

11

>UMamaheshma£ Rao (1970) from the Central Marine
fisherles Research Institute (Mandapam Capp) analysed ssveral

frash sea weeds avallable along the Indian coast which could

" be dirsctly utilised as human food. He reported that although

they are difficult to digest. They are reported to be good

* gources of mirmerals, trace elesments,protein and vitamins,

They have a very high content of ioding, pratein, and all

\ amino acids @ssential for a human diet.

S

Bhatnagar and Tewari (1970) estimated the nutritive

value of some uncommon vegetables of North India. This study

" aimad at datermining the chemical compusition of some edible

parts of certain trees and climbars not gensrally used as
vegetables, but which could be so used. The lesaves of Treua
nudlflors were analysed for proximate principles, trace » o

ok

minerals, iron, coppsr and manganese along with other foods, -

' Sangupta and Pal {(1970) snalysed elevan wild gresns
of wﬂst‘Bengal fqr their moisture. protein, carbohydrates,
agh, crude fibre, calcium, phosphorous, iran, niacin, vitamin C
and calorlie content. The leaves analysed wera Enhydra
fluctuans, Hydrocotyl asiatlca, Herpestis monneira, Oxalis

corniculata, Molluge spergula, Mollugo hirta, Casphalandra

Idica;, Hydrophilla spimosa, Amaranthus spinosus, Rumaex visicarious

and Trianthsma monogyna.

Acceptability of foodg

Jessie Whitcare et al (1943) determined the eating
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quality and some aspects of compooition of turnip greens

at successive stages of growth. Samplss of ssven tops of
turnip greens were harvested at different stages of growth,
Portions were submitted for chemical analysis, uased for
'obJactiva tests of tendsrness and judged for palatability
after cooking. The gresns wers grown under 16 different
fertilizer treatment in factorial arrangement. Cooking

test of thie study suggest, that 120 gms. of raw washed greens
will make an average serving hhen‘cookad. The eating quality
was not ralated to the stage of growth whether tasted by
families or food classes and irrespective of whathar stems
were cooked or discarded. Gresns cooked in thres cups or six
cups of water to 3/4 pound of raw greens were rated higher on
tenderness, degree of bitterness and characteristic turnip
greaens flavour by the scores of home economic students and
instructors than other lots from the sams sample cookad in 1/2

or one cup of water.

-

Mary at al (1949) determined the relative palata-
bility of four varieties of kale cooksd by boiling, pressure
cooking and steaming by approximately 20 tastsrs over a period
of five ssasons. Bolling in an uncovsred pan for 6-9 minutes
when coveraed with water to about half its depth was gesnerally
preferred, but individual tastss varied - Some liked longer

cooking, soms liked kale cooked in pressure saucepan. Steamed
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kale was gensrally disliked. Dwarfl blue scoth curled and
Siberian were preferrsd to dwarf gresn scoth curled or tall

green scoth curled.

Isabelle Trefathen st al (1951 ) determined the
effect of increased temperature, with increased prassure
on the total cooking time, palatability, ascorbic acid,
thiamine and riboflavin retention in locally grown broocoli.
The cooking methods used besides boiling at atmogpheric
prassure were 5, 10, and 15 p.s.l;g. The amount of water
was such that the same amount of water was left at the end of
each cooking. Broccoli qookad by all four methods was considered
acceptabla by the Judge;. The average sumsation scores for ths
broecoll cooked by 0, 10 and 15 p.s.si.g. was tha same 12, The
average summation score for the broccoli cooksd at 5 p.selege
was 13, Neither the above differsnce nor the differsnce in

scoras for colour, texture and flavour of broccoli cooked by

all four methods wers significant.

S, Rajammal Devadasand Mangala et al (1965) determined
the iron content and acceptability of amaranth leaves cooked
in {ron, aluminium and brass vassels, with and without the
addition of tamarind fruit pulp extract. Thae rasults showed
that the iron contents of amaranth cooked in alominium or tin
coated brass vessels were 11.4 and 11,3 mgms par 100 gms,

Cooking with tamarind pulp slightly increased the iron contents.
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Cooking in cast iron pans increased the iron contaent to

a very large extent. The results of the organcleptic evalua-
tion revealed that the acceptability of Amaranth cooked in
aluminium pan was bettsr than that cooked in tin coated

brass pan or iron pan,

Kamalanathan and Usha a£ Ql (1969)‘eva1uatadythc
acceptability of some recipaes with leaf protein concentratas
manufactured from Lucaerne leaves. The protein concentrate
was incorporated at the predetermined leavels of S gms. of
serving, 10 gms of serving and 1§ gms of serving and the six
preparations preparsd were ragi adai, dhal balls, sweet potato
curry, potato bath, greens chutney and chutney pouwder. The
Judges were favourable towards dal balls, chutney pouwder
and adal at the lower level of leaf protein concentrate
incorporation. Towards greens chutney at both law and medium
levels of incorporation, the judges expressed definite liking.
Neutral attituds was svinced towards chutney powder and ragi adai at
a higher level of incorporation, but only at a low leval of

incorporation towards sweet potate curry and potato bath,
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MATERIALS AND METHODS

Ten Green leafy plants, which are consumed by a
few people in Hyderabad but not commonly consumad by many
wera selected for anaiysia. These leaves grow wild in open
areas and are consumed by ths low incoms group and local

tribes.

The ten leaves selected for analysis ars Chenungaku
(Cassia occidentalis), Thutikura (Ipomea reptans), Atthelukura
(Lactuca runcinata), Rangula Puannaganti (Altarnanthera
triandra), Gulmetakura (Asteracantha longifolia), Cuntakelavaraku o
(Eclipta alba, semall variety), Thesga Baccheli (Baselle Alba), |
" Ceylon Bacchalf (Talinum triangulers) and Guntaginjaraku
(Eclipta alba)s Ths photegraphs of thess leaves era given

in the precedingaw pages with their genetie and butanical names.

Three samples of cach leal were procured from the

~outskirts of Hydsrabad, each sample being obtained from a

- different source. One sample cof Rangula Ponnagantl was obtainad

from Bapatla within 48 hours after plucking and two samples of
Guntaginjaraku were obtained from Chittoor within 24 - and 36
hours respactively. All the othar green lesaves warse obtained
within three to four hours after plucking. Thay wers collected:
in plastic bags and asaled 1mmad1ataly to avold loss of molsture

and brought to the laboratory.

Tha sestimations of molsture, crude fibre, ash
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carotsne, vitamin C, calcium, iron, phsophorous, oxalie

LR}

acid, proteins and ether extractives were carried out in

duplicate for each sample. T L

o fFor moisture, Vitamin C, carotens and oxalic

acld estimations fresh lsaves wers ussd. Far the rest of

the nutriante, moisture "ree samples were dsed for which

tha fresh leaves were washed with distilled watar to remove
any adhering dirt and then drisd in hot air oven at 60-80° C
for 12~24 hours. These diled samples were powdered and stored
eway Prom light in glass toppered bottles. Weighad samples
of these powders were taken for ths ostimatiun of crud-‘-,
fibre, totel ' ash, calcium, phosphorous, iron and ethar

extractives. S

Vitamin C was estimated within 4 to 5 hours |
efter plucking sexcept in the cass of one sumple of Ranguli"
Ponnaganti, and tws samples of Guntaginjaraku obtained
from Bapatla and Chittoor Eelp!ctiV!lY.} In these samplas

vitamin C was eatimatad within 48 hours.

Carotene and oxalic acid estimations were carriaed
out with frash lesaves, leaves being stored at 0* C prior
to sstimation, The chemical maethods for the analysis of
sach nutrient arxe given below.

Motsture 't

Three grams of fresh leaves were weighed into a

1 - Officlal methods of Analyeis, Associatlion of Official
Agriczultural Chemist, 22, 003, 1984,

H
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., petri dish and dried {n the hot alr oven at 60-80° C till
the weight of the dish uith ite contents remalned constant.
The percentaga of moisture was calculated from the difference

‘An initial and final weights.

U f£ib 10

Two grams of moisture ard fat free sample was
welghed into s 580 ?l¢P9¢¥§r gnd 200 ml of boiling 0.2855
normal (1.26% W/V) sulphuric acid was added. The mixture
was boiled for 50 minutes, keeping the volume constant by
the addition of distilled water at frequant intervals. A
glass rad was insarted into the heaker to halp smocth
boiling. At the end of the period, the mixture was filtered
through a muasiin gloth and the residuas washed wlth hat yater
till free from acid. The matarial was then transferred to
the same beaker and 200 ml. of boiling 0.313 normal (1.25%)
sodium hydroxide was added. After bolling for 30 minutes
keaping the volume constant as before, the mixture was
filtered through muslin cloth., Ths residue was washed
with hot wate:> t111 it was free from alkaliy fellowed by
washing with some alcohel amd ether. It was then transfarred
to a crucible, heated overnight at 80-~100°C and welghed. The
grucible was heatsd in 2 muffle furnace at 600°C for 2-3

hours, cooled and weighed again. Crude fibre per 100 gms of

1 =« Manual of lsgboratory Techniquas. National Institute of
HNutrition. ‘



molsture and fat fres sampla was calculated using the

formula.

. ZTkmt° of ash + fibre) ~ Wt. of ach.J7
100

Wh. of moisturs and fat frea sample taken

‘th xtrativ 1:

2.5 Brams of dried sample was put into a weighed
thimble end the ether soluble fraction was extracted using

“the saxhlet apparatus,
Prateing %

The N, contant was determined by Macro Kjeldahl

2
method. 0.5 grams of drisd and powdersd semple was taken

and digested with 10 ml. of concentrated sulphuric acid

K and the digested sample was distilled tugether with tequired
smount of 40X NalGH and the liberatsd ampanipcollected in a
conical flask containing 20 ml of 0.1 N sulphuric acid. The
nitrogen content was determined by titration with 0.1 N sodium
hydroxide and the protein content was obtained by multiply-

ing the nitrogen content with the factor 6.25.

1 ~ Hawk P.B. Oser. B.L, and Summerson W.M. (1954) - Practical
Physiolegical Chemistry.
MoGraw Hill Book Company, Nesw York, p.239.

2 - Association of Official Agricultural Chemists (1965, 10th
Edition).
Methods of analysis, Washington D.C. p. 327,

18
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Two grams of moisture fres samples was wsighed into
a crucible snd kept over a low flame till all the material was
completsly charred, followed by heating imn a muffle furnace for
about 5 to 8 hours at 600° C. It was then colled in a desicator
" and weighad. The percsntage of ash on moisture free basis was °

then calculated.

Mineralg

The ash obtained by the previous experiment, was _
nniatongq with a amall amount of distilled water (D.5 to 1 ml,)
and 5‘n1. of hydrochloric acid was addead to it. The mixtura wae
svaporated to dryness on a boiling water bath. Another 5 ml. of
‘hyd:achloric acid was added again and the solution evaporated
to dryness as bafore. 4 ml, of hydrochloric acid and a few
ml. of distilled water weres then added and the solution warmed
over a boiling water bath: and filtered into a 100 ml. volumstric
fluak using Whatman No 40 filter paper. After colling, the
volume was made upto 100 ml. and suitable aliquats wera used for

the estimation of phosphorous, iron and calcium,

o Ay AR S e

Tren econtant was sstimated, making use of the fact

that ferric iron reacts with thiocyanate to give Farric

1 = Manuel of Laboratory Techniques (1965). National Enatitute
of Nutrition.

2 - Farrar C.E. (1935)
3.3101. Chem. 110 ] 685
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thiocyanate which waes determined calorimetrically.

Took differaent aliquots of the standard iren
solution containing 0.01 mg/ 1 ml. and made up the volume
to 7.5 ml. with distilled water. Added 0.5 cc of saturated
potassium parsulphate followed by 2 cc of potassium thiocyanats
and read the colour in a Biochem calorimetre using green filter

within 30 minutes. The same procedurs was rapeated with the

 ssmpls and ths iron content wes determinad making use of the -

standard graph,
Phosphorous 1:

The principle bshind phosphorous estimation is,

that when the protein fres filterate is treated with an acid

 molybdate, it forms phosphomolybdic acid. The phosphofolybdic

acid is reduced by the addition of 1 Amino, 2 Naphtol,

4 Sulphonic acid reagent to produce a blus colour whose

intenaity is proportional to the amount of phosphate preaent.

Differant aliquots of standard phosphate solution

containing 0.4 mgms. in 5 ml. wers taken and the volume made

" upto 8.6 ml. by the addition of distilled water. 1 ml. of

' nolybdate’sulutiun (25 gms of ammonium molybdate dissolved

. 1 = Fiske and Subba Rao, Hauk's practical physiological

Chamistry, 13 ed. p.629.

s

i
.g‘.
£
'
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in 200 ml, of water) follewed by 0.4 ml. of 1 Amino,
2 Naphtol, 4 Sulphonic aclid was addad, The colour was then

vead in a Biochem calnrimotar using red filter.

This procedure was repeated with the sample.

Phasphurous,content of the food sample was calculated with

the help of the standard graph. | ' s
1
Laleium s

Calcium was datefminnd by precipitating it as
calcium oxalate and titrating the solution of oxalate in

dilute sulphuric acid against stendard potassium permanganatae.

About 25 ml, of mineral solution was taken into a
dry beaker and the volums was made upto 150 ml. with distilled
water. Two: drops of maethyl rsd indicator was added and the
solution was nesutralized with strong ammonia till it turned
" yellow. Then heated it to boil, added 10 ml. of 6 x ammonium
oxalate, continued boiling for feow more minutes and Peu
drops of glacial acetic anid was added till the soluticn
changed to distingt pink cﬂlnurg The solution was kept aside

for precipitation for aboht 6 hours in a warm place.

1 = Mannual of laboratory Techniques (1968).
National Institute of Nutrition. \ |



Tha pracipstate was filtarod through Whatman No.40
filter paper and washed with warm distilled water till the
filterate was free of oxalic acid. The pracipitate was trans-
ferred into a baaksr by peircing a hole in the filter paper
and pauring about 10 ml. of 2 normal sulphuric acid. Ths
solution wes haated to mbout 70° C and titrated tmmediately
with etandsrd paotassium permanganate snd calculated the calcium
content taking the fqlloming xuation ¢ 1 ml, of 0.05 normal

KmNU4 8.1 mg. of ca.
Oxalic acid "1 | . N

Tan grama of the fresh semple was taksn and masce-
rated well with 25 ml. of 2 normal hydrechloric acid in a
pestle and mortar, The ground sample was then transfarred
to a beaker, weighed and then boiled in a water brath for 5 mts.
The beaksr with its conteants was weighed again and tha
welght was adjusted to the previous welght by the additiaen
of distilied water. Then the volume was made upto 100 ml.
with 2 normal hydrochloric acid and filtared. 25 ml. of ths
filterate was taken and 5 ml. of phosphotungatate reagent was
addad to precipitate the proteins, and kept ovaernight. Next
day it was centrifuged and filtered again. 20 ml. of this

filtarate was taken, added 2-3 drops of mathylitsd indicator

*

gy

1 = Manual of Laboratory Techniques (196S5)
National Institute of Nutrition,

22



and nsutralized with ammonim till the colour changed to
yellocw. Then § ml, of calcium chloride buffer was mdded
to pracipitate the oxalates and left over night., Next

day it was filterad through @hstman No.40 filter psper and
washed sevaral! times with water to Praseilfrom chloridss

and then the filter papar wae transferrad to s beaker,
followed by addition of 5 ml. of 2 normal sulphuric acid
and titrated againat 0.0% normal potmssium permanganate
solution. Oxalic acid content was calculated using the
faormula 1 :

Titra valus x Strongth of x 0.45% x dilutions x _100

KMNU‘ 0.01 wt. of

Vitaming

;ggotgng1 8 One gram of mescertated Presh leaves
was taken in a Erlen Mayer Flask and saponifisd by the

addition of 20 ml, of eaturated othanclic potaasium hydro=

© mide and reflexed for 30 minutes over a water bath.

The semple was cooled and 25 ml, of peotroleum
ether wes added, shaken well and transfarred into a asparating
funnel. The contsnts of the flask ware extracted with 20 ml.
of petroleum esther twice tranaferring the extract to the

separating funnel each time. 50 ml. of water was then

leavas.

1 - Analysis of foods by Winton (1958)
John Wiley & Sona. Inc. Chapman & Hell, Ltd. 313,

23



pourad into the saparating funno;, ohnkon wall and the alkaline
ethonolic solution wae drawn off. 30 ml. of pstroleum ether

was added to the seprating funnel thrice, shaking the spparating
funnel sach time after the addition. The petroleum ethar sxtractas
wers then washed with 25 ml, of water till the extract was

Pres Prom alkali, To remove the xanthophylis, thes extract was
shaken well for 20 minutes with 20 md., of 90% methanol. The
methanol was drawn off and the treatment repeated until the
washings were colourless. The extract was then washed with 26 ml,
of water sevaral times to remove the Methanol. Then anhydrous

' qulun sulphate wes addad to the axtract to remove moiasture

- and the volums was made upto 50 ml, with pstroleum ether. The

. - eolour of the solution was resd in Klett Summerscn Calorimster

using 440 mum filter «nd the cerotene content calculated by

. comparing with standard.

Cyitamincls | | - ‘

Vitamani C content was detarmined calarimetrically,
-;ph;qh is based upon the measuremant of ths extant to shich
2, 6, dichloro phenol indophencl solution {3 dacolourized
by ascorbic acid sample extracts or in atandard aseorbic acld

. molutions. S8inca raduction of tha dys with.reduulng interfaring
o iubétﬁnaas is slow, rapid determination would be msauring mainly

" the asecorbic acid content.
-

1 « Loffler and Pointing Modification, Ind. Eng. Chem. Anal. Ed.
1842, 43 B8B4G, . . -

L 3
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To gat a representative sample, 25 to 50 grams of
frash lgaves wers blendsd with an agqual weight of 6% meta~
phosphoric acid and the macerated mixturs was made upto a

suitable volume and filtered.
Standard curve , , ‘ : .

‘ To dry test tubes, requieite volume of standard
ascorbio scid solution (containing 40 Mg/ml) was pibsttod

and the volume was mads upto 5 ml with 2% maetaphosphoric acid.
10 ml, of the dye was added with a pipstte, shaken well and
the reading taken within 15te 20 saconds in a Biochem |
Calorimeter. The instrument was sat to 100% transmission -
using a blank consisting of 5 ml. of 2% metaphosphoric acid
solution and 10 ml, of distilled water. The colour was read
using a .yellow green filtar (518 mp). The absorbanca was

plotted aqgainst concentration,
Sample ¢ | &

8 ml, of the extract was placed in a dry test tube
and after adding 10 ml., of the dyes, the coleur was rsad as in

the casa of standard. X

Vitamin C was calculated as mg. of mscorbic acid

per 100 gme. of sampls using the formulal

Agcorbic acid content x Volume made up 100

ml, of the extract taken 100 gma. of wt. of sampls

29



Palatability tast @

Jo ensure that the reecipes from these tan leaves
ers gccoptgplq.ﬂg palatability test was conducted befors a
boolected panel consistino of four staf? mombers from ths

foods and nutrition department and two students from thea

. W50, final yeczr.

Dal with greens, stir fry and chutney were ths
thres recipes selected. Amaranth ( Amaranthus gangsticus )
was taken as a standard for recipes of dal with greens and
gtir fry. Each time thass racipes were prepared with other
laavas, the corrssionding recipe with Amaranth was also
propared, shd eerved for comparison. Gongura { Hibiscus
cernabinus ) chutney was taken as a standard for remperison

of chutneys.

In case of dal with greens slight variations in
thn prOportlnn‘of ggaena_tqwdalwnggqod‘go ga duna‘gs they
wers fOuRG unaccentable when preparsd as per the standard
recips. Thummikura, Atthelukura and Guntakalavaraku are
tha leaves which wers q!aq'in lassor quantities than other
leaves. Chenungaku leaf was found to be unacceptable when

ysad with dal and hanca chutnaey waa prepared out of it.

Chutneys ware alsn preparsd with Guntaginjaraku, and Guntakala=

\

26

varaku leaves as they are generally used for chutney oreparations,Cuvd
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chutney was preparad with only chenungaku leaves, as it is
preparad that way in Mysore 5tate. Some leaves like Thummikura,
Atthelukura, Theega Bacchali, Ceylon Bacbhali , Guntakalavaraku
and Chenungaku could not bn used as stir fry preparations, as
‘stma were found to be unpslatable and somes not suitable for
stir fry. Mence stir fry preparations were not attempted with

the se loav:n-\

The recipes usad for differant preparations were as

~ follows ¢
o DAL WITH GREENS

Greena | - 50 gms, .
Red gram dal - s " -
Onions we 0 =
Gresn chillles .o 2 »
Tamarind Y -] L] }
041 ‘. 1 Table spoon.
Seasonings . few grains of mustard

! and fenugresk.
Salt to tastae.

Dhal was conkld.vind ssasonad. Than added greens,
salt and turmeric and cooked till tender. The recipe wss thes
same for the Amaranth (standard recips), Thutikura, Rangula
Pennaganti, Ceylon Bacchali, Theega Bacchali, Gulmetakura and
Guntaginjaraku. In case of Thummikura, Atthelukura and Guntakala-

varaku, 12 gm of leaves wers Uassd instead of 50 gms, the rest of

the racipe being the same.



g | | STIR FRY

Ingredisnts -

Grasns
: Onions
L si‘ni“ Green chillies
0l

Seasonings

Salt to taste.

28

B0 gms, .
28 gma.
2 gms.
1 table appon.

Few graines of mustard
and cumin seads.

Chopped onions wers ssasoned in oil along with the

gseasongings. Then added chﬁphod oteens with salt and turmeric

and cooked till tendsr. Stir Pry preparations were prepared

with Amaranth (standard racips), Rangula Ponnaganti, Thutikura,

Gulmetakura and Guntaginjeraku as per the above recipe.

CHUTNEY

Ingredientg ~
Greans

Red chillies
Tamarind

LR

0i1 for asasoning &

frying leaves.
Dry caconut
Seasonings

AT T Salt to taste.

50 gmse.
2 gms,
10 gms,

9 30 gms.

10 gms.

Few graina of nustard
seeda.

Greens wers frisd in oil along with red chillies,

tamarind and ground with salt and coconut,

Chutneys were

. prepared using the above recipe with gongura (standard),

Chenungaku and Guntakalavaraku. Guntaginjaraku chutney was

prepared in the following way. The leaves and red chilliss

’



were fried seperately and ground along with tamarind and salt.
The proportiens of tho_iﬂgroqicnta used wera the same as that

used for the standard recipe.

CURDS CHUTNEY

Ingredients -
Gresns *e 20 gms.
Curd o 100 ml.
Coconut . ew 50 gms.
Cumin seeds | ;. 1/2 Tea spoon.
041 for frying tha
leaves and seasoning. 20 gma.
Gresn chillies . 2

Ssasonings ae Few grains of mustard

, . and Assofoetkda.
Salt to taste.

The leaves were fried in oil end ground along with
cumin seeds, salt and gresn chillies. Then the ground paste was

" mixed with curds and seasoned. This preparation was only made
with chenungsku leaves as this {s the most common recipe prepared

with these leaves in Mysore Stats.
Storing 1

A scorecard was preparsd (appendix - 1) to evaluate
the recipes. Colour, appearance, texturas, odour, scurness,

taste, doneness and over all acceptability waere gradad. The

Judges weres explained ahout the quality characteristics and

grading. Eventhough numerical score was given to szch characteris—

tic under consideration, it uas not indicated in the scaore card.

29
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The Judges weres asked to recerd the gradi in the
boxes opposite to sach characteristic. Subsequently the
grades given for physical characteristics were raduced to

corresponding predetermined mumerical scorews.

A The recipes were testsd at 11-00 A.M. or at 3-00
P.M. Five to six recipes were tested at a time, sach time
comparing with the corrasponding standard recipa. Tha dal
 with greens and stir fry preparastions were kept in the hot
plate and served hot to the judges. All the recipes wers
served in uniform steel bowls, which were labelled numerically.
The fdentity of the leaves were not revealed to ths Jjudges to
prevent subjeetivéty. For the firet two days, the sams
 recipes were repeatsd to test the consistancy of judgement of

. the Judgeas. N



RESULTS AND DISCUSSION
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RESULTS

Green leaves were analysed for their moksturs, crude fibre,
total ash protein, ether extractives, carotene, Vitamin C, Total
jrop, total phosphorous, calcium and oxalic acid content. Three
samples of each leaf were obtainad from differsnt scurces and
astimations wera cerried out for sach sample separately in dupli-
cate. The percentages are calculated for sach sample separately.
The individual values of the thres samples of each leaf are givan

in Appendix I (Table A=3).

S
L

Th; moistureg, carotens, Wtamin C and oxelic Qcid were es-~
timated using frosh leaves. For sach estimation, the parcentagss
on fresh welioght basis were calculated and the avarage was obtalned.
Cruds fibre, toial ash, protein, ether extractives, total iron,
total phosphorous and calcium were estimated on dry weight basis,
the parcentages were calculated for each sstimation and the mean
values ware found out. The percentagses of thae nutrionts estimated
on dry weight basis are expressed on frash‘maight basis mgking

use of the muisture content of each sanple.

The parcentage values (everage of three samplas) for moisture
crude fibre, total ash, protein and ether extractives of the laaves
analysed on dry weight basis are given in the Table I. Thl
moisture content of the greens rangad between 72.2 to 92.9 gms.%
the least being observed in Atthelukura (72.2 gms.%) and Thummikura

(72.3 gms.%) and the highest in ceylon Bacchali. Cruds fibre
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content of the lsaves on dry weight basis ranged between 5.6 (Cey~
lon Bacchali) to 12.5 gma.% (Atthslukura). Ths total ash content
is given in Table I. Rangula Ponnaganti has the highest psrcen-
tags of total ash (23%)and Thummikura the laast (8.9%) on dry
weight basis. The protein content of ths leaves rangsd from 8.1
(Guntaginjaraku) to 16 gms.% (Chenungaku) on dry weight basis.

Rihe values of ether extractiveu on dry weight basis ranged from .
3.7 to 11 gms.%, the highest being observed in Chenungeku and the

least in Ceylon Bacchalil,

Tabls II gives the percentaye values (average of the three
samples) of crude fibre, total ash, protsin end ether extractives
caleulated on fresh weight basis. The avsrage moisture content

of sach ieaf 1s also given.

Crude fibre gontent of the leaves an fresh weight basis
(Table %I) ranged from 0.4 (Ceylon Bacchali) to 3.5 gms.%
(Atthelukura)e The similar chsarvation was mada when sxpressed
en dry welight basis., Regarding tha total ssh content,_atthnlukur-
had the highest (4.2 gms.%) and Thutikura the least (1.4 gms.%).
The protein values on fresh weight basis ranged from 1 (Ceylon
Bacchali) to 3.5 gms.% (é&thelukura). The valuas of ether
axtractives on frash waight basie ranged from 0.2 (Thummikura)

to 3% (Atthslukura).

The percentage values (average for the thres sampss) for
tata) iron, total phosphorous and calcium on dry weight basis
ars given in Table IYI. Highest iron content on dry weight

basia 15 obsarved in Ceylon Bacchali (278 mgms.i), the next
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A'hoing Guntekalavaraku (241 mgms.%) and the least occuring in
Guntaginjaraku (48.1 moms.%). Total Phosphorous content of tha leaves
ranged from 137 mgms.% (Atthelukura) to 490 mgms.® (Guntaginjaraku).
Caelcium valuss on dry welght bgsis are also given in Table III. Thq“ -
calcium values ranged from 988.6 (Ghanungaku) to 3856 mgms.%(Thesga
Bacchall). Cr

i o The percentage values of total iron, total phosphorous. cal=-

. cium and oxalic acid calculated on fresh waight basis are given in the
Table IV with the mosture contont. The highest iron content on frash
wuight bacis is sean in Gulmetekura (46.5 mgma.%), next being Gunte~

'~ kalavaraku (44 mome.®) and the lsast ﬁccurring in Guntaginjaraku. The

- total phosporuous content on fresh weight basls ranged from 14.8
(Theega Bacchall) to 87 mgms.¥ {Sulmetakura. ) The calcium valuss of
the lsaves on fresh weight bails ranged from 76.13 (Thutikura) to 815.6
mgms. %( Atthelukura). The nxalic acid content qf the leaves ranged from

© 37.8 (Atthelukura) to 1930 mgms.%{Thunmikura). “ ~:

;. The percentage values (average of three samples) for carotana,

:’vitamln A and vitamin C contant of the leaves analyased on fresh weight
basis ars given in Table V. The highest Carotens content is found in
Chenungaku (15,583 uoms.) and the least in Thutikura (2500 umgs). The
vitamin C values ranged from 28 mgms.{Atthelukura) to 95 moms.¥%
(Ceylon Bacchali),

- Palatgbility Tests

a The Amaranth dsl preparation was repeated six times and subject-
ed to palatebility test to a penal of six members. The scores givaen by
#ach judge for these six preparations are shown im Tabls VI, Tha mean

and the standard deviations sore alse givan in the zane table, Statistical
anglysie
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{analysis of variance) revealed that the scores giv-n’by sach
Judge for the same recipe repsated six timee, did not differ

significantly at 10% level.

BLE VI

Score given for six Amaranth Dal preparations by six judges
with =ebn standard deviation.

Recipe No. = Judges
1 2 3 4 5 5
t @8 92 83 80 71 8%
2 85 80 92 86 85 @2
I | 86 Y9 Y4 9 83 M
4 80 77 17 19 88 72 )
s B0 e M % 83 T8
6 80 81 80 94 %1 72 7
¥ dgm
IYlean ' 83.61 79-16 56093 86.83 83;5 77.33
Standard
" dbviation. 2.8 7.8 579 5.7 6.25 4.88

Tablc VII gives the scorea given by six judges
for Amaranth and Gulmetakura dal. The avarage scorss ara 82,3
and 71.3 respectively. The means ars teetad by t . _test and it
was found that thay are not significantly different‘at 5% level

in their acceptability (1.77;3 t .05 * 2.228).



Table VII ¢ Ths total score given for Amaranth and
Gulmetekura dal by six Judges.

Judgas Total score for Total score for
Amaranth Oal Gulmetakura Dsl
1 " "
S B L “
Ty ) 1)
L “w o "
A B | " | s
6 - . (7] o s
Mean 82.3 71.3

The scores given by six judges for Amaranth, Ceylon
Bacchali and Atthelukura dal arse given in Table VIII. The
averages scores obtained by Amaranth, Ceylon Bacchali and
Atthelukura dal are 85.0, 82.1 and 87.3 respectively. The

Table VIII : The total scors given for Amesranth, Ceylon
Bacchall and Atthelukura Dal by six Judges.

Jud- Total score for Yotal score for Total scors for
MzPs Amaranth Da. Ceylon Bacchali Dal Atthelkura Dal.
e . | 9 ”

£ T ¢ 82 91
, _ i » 80 -
4 ” 58 10
5 2 84 e
6 s _ 88 : ”

Mean ~ 85.0 82.1 a87.3

mean score given for thess three recipes were test by ¢t test and

fl
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they were found not significantly different at 5X level

(0.1517) ¢t g5 = 2.228 ).

| Table IX gives the scores given by six Judges ‘
for Amaranth and Thutikura dal, their means being 83.1 and 81.3
respactively., Their mean scores were tasted by t test and
found not significantly different from each other at 5%

level ( 0.0532; t g5 = 2.228 ).

Table IX ¢ The total score given for Amaranth and
' Thutikura Dal by six Judges.

wages  Tumlimele jm el
1 88 | s
2 85 7
3 92 T4
\ - 8 83 ”
L 80 83
¢ 7 .

N.an 83.1 3103

Table X shows the scores obtaihed for Amaranth
and Guntakalavaraku dal. Their mesans are almost the same

being 79 and 79.6 respactivaly, Tha mean score of thess

two wsrs obsarvad to be not significantly dlfferqnt from

sach other by t test at 5% level (0.1517; t _gg = 2.228).
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Table X ¢ The total scorfe glvah for Amaranth and
Guntakalavaraku Dal by six Judges.

Judges Tatal score for Total scora for
Amaranth Dal Guntakalavarakuy Dal
4 6 80 ' 63
, - I 72 ' &8
R | 8 66
%ﬂ.g‘“wv 77 : 86
. 9 - 94
5 | 88 82
fean ‘ | ' 79 : 79.6

Table XI gives the total scores given by six Judgas

for Amaranth, Rangula Ponnaganti and Guntaginjaraku dal, Their

Table XI &t The total scors given for Amaranth,
Rangula Ponnaganti and Guntaginjaraku
Dal by eix Judges.

Total score Total score for Total score for
Judges for Amaranth Rangula Ponna=  Guntaginjaraku Dal.
Dal. ganti dal.
1 ac ” 4 ]
2 75 - ) L 3]
3 65 | 4 53
4 77 86 ”
8 81 [ 7
[ 83 ”. .
Mean 78.4 64.6 66,5

maan values ara 73.4, 64.6 and 66.5 raspactively. Thase values

42



43

/ ';.r. found not significantly differsnt from each other by

P test ( S5.743 ¢ 4* 7.56 ) at 1% level with degress of

+0
freadon 19,

In Table XI1 the scoras given by six judges for
Amaranth, Thummikura and Theege Bacchall dal are tabulated.
Table XII « The total score given for Amaranth,

Thummikura and Theega Bacchall dal
by six judgas.

Judges Total score for Yut:l ascore for Total scores for
Amaranth dal Thummikura dal Theega Bacchali dal
4 80 85 78
'%&w-* 88 6o i a1
R B 81 ' 47 L 86
& 91 80 ' ) . 73
" Mean 85.6 : 67.3 81.1

Their mesn scoras are 85,6, 67.3 and 89,1 respectively. Their

~ scores were alsa found not asionificantly different =t 1% level

by f tect with dagrees of freedom 10 (7.36 ¢ 01 ° 7.56).
Table XIII givee the scores given by six judges for

five ehutnays, Gongura (mean scores 79), Guntaginjaraku (59.5),

Guntakalavaraku (79.3), Chenungaku {80,3) and Cherungaku curds
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;hutnoy (77.6). Their scores were found to differ signi-

ficantly at 1% level with degrees of freedom 20 whan subjectad

~
)

Table XIX! ¢ The total score for Gongure, Guntaginjaraku,
Guntakalavaraku, Chenungaku, Chutney and
Chenungaku Curds chutney given by aix Judgses.

R i e
4 -

- Judges Gongura Guntagh~ Guntaska= Chenungaku Chenungaky
‘ chutnay njarakuy lavaraku chutnay Curds
oo chutnsy chutnsy chutney
&5 om 64 &9 68 5
§° /] 51 &8 88 85
B " @ 82 89 s
I s 80 7 75
i:w.wtww “ .t 8a 75 ”
L 3 I 62 78 84 8
Rean B 59.5 79.3 80.3 7.6

to f test (11.49; f gq = 4.43). The might havs besn due to the

low score obtained by Guntaginjaraku Chutniys PR

i Table XIV and XV give the scores obtained for stir

fry preparations. In tabls XIV the scores given by six judges
for Amaranth, Thutikura and Gulmetakura atir fry preparations

ars giyon. Their mean values being 82.0, 78.8 and 58.8 regpsec~
tively, f Test indicated that their scores are slighily
differant from one another at 1% level with degrees of fru‘dom 10
( 7.82) £ g4 = 7.56 ). This might be due to thes low score

obtaingd by Gulmetakura cury.
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s ; Table XIV ¢ The total scors. given for Amaranth,
: Thutikura and Gulmetakura Stir fry
preparations by six Judges.

Judgee Amaranth Thutikura Gulmetakura
fry fry fry

17 : 7% 77 59
8 78 T -
N B 83 | §7 B3
S 80 o 51
. 87 B 1 37

& a7 95 | 85

Nean 82 - 78.8 58.8
— &
/§~ - Table X¥ gives the ascores for Amaranth, Ranguls

Ponnaganti and Gunteginjaraku stir fry preparations,their
valuas being 75.1, 77 and 59.5 respectively. The score of thessas
Table XV ¢ The total score given for Amaranth, Rangula @

Ponnagantl and Guntaginjaraku stir fry
preparations by mix Judges.

Judges ; Am:i;nth ::ggrlgr;?nnn- Guntngigjaraku
; 1 &4 78 . B 7Y
I , 74 | 58 st
- S “ 79 61
A ) ) ¢ | 72 )
s ” as "
s (1} 89 82

flsan 75.1 77 89.8

stir fry preparations were also found significantly different from
sach other when subjectad to f test at 1% level with degress of free-
dom of 10 ( 7.996; ¢ .09 ® 7+56 ). This might be dus to the low

:

scores obtal nad by Guntaginjaraku stir fry preparation.
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& DISCUSSION

The nutrient content of any plant product differs from
sample to sample, dus to a numbar of fgctors namely location,
season, type of soil, fertilisation of the soil and maturity
of the sample. This was also observed in the case of the .
three eamples of each leaf analysed for the present study. :

But these variations in the nutrient content from eample to
sample cannot be attributed to the level of fertilization, as
the leaves obtainaed for the present study were not cultivated.
They wers mostly obtained from the fislds and open areae dur-
ing the same ssason (from Degember to February). Hence the
variations in the nutrient content from sample to sample can
be attributed to the differences in location, type of soil and

the maturity of the leaves.

All the nutrients did not vary from sample to sample
to the sama extant, The values for carotene, Vitamin £, total
iron, total Phosphorous, Caleium and Osalic acid varied consi~
derably from sample to sample of the same leaf. Uhaere as the
values for moisture, crude fibre, total ash protein and ether
extractives did not vary much., The values of individual samples

with thelr ranges are given in Appendix 1I (Table=A=l).

To get a representative value of any of the nutrient
aspecially for carotene, iron, phosphorous, calcium and oxaliec

acid, it is necaessary to procure several samplas for analysis



and do the individual estimation of each sample or collect samples
from diffdrent sources, homogeniss them and take the homogenate
for the analysis, Level of maturity and location of the plant,
sesmad to bs having an effect on the caratens, iron,phosphorous,
Vitamin C,calcium and oxalic acid eontant of the leaves. To

gse their effect, leaves at differsnt levels of maturity can be

analysed.

Most of the leaves analysed are found to be rich in their
nutrient content. Thelir nutritive value is compared with the
nutritive vslue of Amarankh, as thia 1s the most commonly consumed

green leafy vegstabls 4in this part of the country.

It is obvious from Fig.1, that Atthelukura and Thummikura
have excaeptionally high content of crude fibre on fresh wsight
basis (3.5 and 3.2 gms. ¥ respectively). High values wsre obser~
ved on dry weight basis also. The orude fibre content of these
twn leaves is JV2 times as that of Amaranth (1 gm.%). Ceylon
Bacchall and Thaega Bacchali contaln very less of orude fibre
on frash weight basis (8.4 and 0.6 gms.¥ respectively). (These

two leaves can ba included in lew fibre diots.

Rangula Ponnaganti has the highest content of total ash

on dry weight basis (23 gms.%) and Thummikura the least (8.9 gms.%).

On frash waight basis (Table II) Atthelukura has the highest
content of total ash (4.2 gms.%¥). The values of total ash on

fresh waight basis for Atthelukura Gulmetakura and Guntakalavaraku
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are remarkably higher (4.2 gms.%, &4 gms.% and 3.6 gms.% respectively),






than other leavas which range Prom 1.4 gme.% (Thutikura) to

2.8 gms.% (Rangula Ponnaganti). The high values of Atthslukura,
Gulmetakura and Cuntakalavaraku correspond with the values of
some leaves reported by I.C.M.R.* (19668), such as curry leaves

(4 gms.%) and Chakravarti Keerai (4.2 gms.%).

Very high protein values are observad on dry weight
basis ranging from 8.1 gms.% (Guntaginjaraku) to 16 gms.(Chenungaku).
The protein content of tha leaves on fresh weight basis is com=
pared with that of Amaranth and is shown in the barchart (Fig.2).
It 48 seen Prom Fig.2 thgt all the valuss ars much lower than
Amaranth, which has 4 gms.% of protein. The values of the leaves
analysed range from 1 @m.% (Ceylon Bacchali) to 3.5 gms.¥ (Atthe-
lukura). Chenungaku, Thummikura, Attheslukura and Gulmetakura
have almost the same values ranging from 3.1 to 3.5 gm.% of pro=-
tein, whereas tha protein values of other leaves range from 1 gm.%
to 2.1 gms.®%. It is very cldar that fresh leaves do not contri-
bute much to protein. But if the dried lsaves are incorporated
with flour for some preparations like dosai, wadas, uppma, chutney
powdsrs, etc., thsy would prove to be good sources of protsein
and could be used for school lunch programmes. Kamalanathan et al
had svaluated ths acceptability of some recipes using Lucsrns
leaf proiein concentrate. It was found, that recipes like dal
balls, chutney powdars and ragli adal, were well accepted at 5%

level of leaf protsin incorporation, than at higher levels. Greens

# Gopalan C. & Balasubramanian $.C.(1966) = The Nutritivse valus
of Indien Foods and the Planning of Satisfactaory Disets =
Spacial report series 42.
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chutney was accepted both at higher and lower levels (5% and 10%)
of incorporation. More of such research work nesd to be taken up
and production of leaf protein concentratas also need to be com—-

mercialised and popularised.

Green leaves arc a vary poor scurce of fat. The @ather
extractives ranged from 0.2 (Thummikurs) to 3% (Atthelukura).
These values reprasent not only the fat content, but also thc}

ather extractable fractions liks chlorophyll, caroteheids stc.

It is absarved, that most of the greens, analysed ars rich
in total iron, total phosphorous, calcium and exalic acid as 1is
generally the case with all the greens. Ceylon Bacchall has the
highest iron content (278 mgms.%) on dry weight basis and Gunta-
ginjaraku the least (48 mgms.¥). The iron and phosphorous con-
tonts of the green lsaves on frash weight basis are comparad
with that of Amaranth and presentad in the bar chart (Fig.3). On
fresh weight basls, Gulmetakura has the highest iron contant
(45.5 mgms.%) (Fig.3). The maxt beiny Guntakalavaraku (44.04 mgms.%),
and the least in Guntaginjaraku (6.5 mgms.%). The iron content
of Gulmetakura and Guntakalavaraku i3 almost twice as that of
amaranth, which has 25.5 Mgme.% ac ssen in fFiq.3. These losaves
can prove to be good sources of iron if incorporated in the diets,

especially in school lunch programmas.

Gulmetakura is the richast source of'total phosphorous

among the greens analysed as is seen in Fig.3. It has 87 mg.%
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of phosphorous which nearly corresponds with the value of

Amaranth (83 mgms.%) Thummikura, Guntaginjaraku and Guntakalavaraku
also have high total phosphorous content (69.4, 67.8 and 79 mgms.%)
respsctively, whereas Chanungaku, Atthelukura, Thutikura, Rangula
Ponnaganti and Ceylon Bacchali have lower phosphorous content
comparatively. Theega Bacchali has the lsast phosphorous content
(14.5 mgms.%). The presaence of high quantities of phosphorous

is8 of no uss, kf the leaf has very high phytata content which in-
terferss with the phosphorous utilisation. Hsnca, it is important
to detormine the phytate content along with phosphorous to get a

trus picture of tha utilisation of phosphorous,

The proportion of calcium to oxalic acid (en fresh weight
basis ) is given in the component bar chart (Fig.4). The valuss
for Amaranth are also given for comparison. The actual values in
mgms.% are given in Table IV, Atthelukura nas an exceptionally
high content of calcium as compared to Amaranth and the other
leaves analysed. Calcium content of Amaranth is approximately half
the quantity that is present in Atthelukura. MQreonr, the oxalic
acld content of Atthelukura is very less (37.8 wgm%)s Hence it
can be considered as a real good source of calcium. The values
of calcium for spined Amaranth (800 mgms.%) and curry leaves
(830 moms.%) reported by I.C.M.R. (1966) nearly corresponds with
that of Atthelukura (815.6 mgms.%¥). The calcium content of Culme~
takura (491.3) comes next to Atthelukura, but it has a ralatively
higher content of oxallic acid (282 mgma.%). Thas calcium values
of Thummikura (363.4 mgms.%), Theega Bacchali (324.0 mgms.%) and
Guntakalavaraku (382.3 mgms.%) are close to that of Amaranth, but

the oxalic acid gcontsnt of Thummikura and Theega Bacchali is very

o4






high (1930 and 1048 mgms. ¥ respectively). Guntakalavaraku has
lover oxalic acid content (252 mgms.¥%) as compared to Thummikura
and Thesga Bacchali. Oxalic acid content of Thummikura (1930 mgms%)
Rangula Ponnaganti (1071 mgms. %), Theega Bacchali (1270 mgms.%)

and Ceylon Baochali (1048.5 mgms.%) is very high. Ceylon Bacchali
has the least calcium contagnt, but the oxallc scld caontent 1s about
14 times that of calcium. Guntaginjaraku has low calcium content
comparatively (135.9 mgms.%) but the oxalic acid content is also
low (39.6 mgms.%). Chenungaku, Atthelukura, Gulmetakura, Gunta=
ginjaraku, Guntakalavaraku ars cbsarved to becontaining less

amount of oxallc acid compared to Amaranth. Though green leaves
ars rich sources of calcium, thelr utilization cannot be guaranteed
because of the presence of high amounts of axalic acid in most

of the leaves. Atthelukura sesms to be an exception. It contains

high amounts of celecium with least amount of oxalic acid.

Grean leaves are alao gocod sources of carotene. The carotens
content of ths leaves (on fresh weight basis) analysed is comparead
with that of Amaranth in the bar diagram (Fig.8)s. The actual
valuas in Mgms. are also given in the sams figuras It is obvious
from Fig.8., that most of the groens analyssed contain highsr caro-
tene content than Amaranth, Chanungaku has the highast carotens
content (15,583 mgms) which i3 about three times that of Amaramnth.
Atthelukura, Gulmetakura and Guntaginjaraku alsc have higher caro-
tens valuas comparatively (12,222 pgms; 10,041 pgms. and 11,083mgs.

respectively). Thutikura contains tha least amount of carotens
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(2,500 mgms), Theega Bactiali has almcst the same amount of carotene
(8,166 ugms) as that of Amaranth, The valuas of Thummikura,
Rangula Ponnaganti and Buntakalavaraku are in betwsen (7,250,

8,837 and 7,208 ugms. respectivsly). Granns though being very
cheap and easily availablo'te v ara not usod Trequently by mest

of the people. The wide spread vitamin A deficiency among chil-
dren can be easily eliminated, only if the daily use of greens

is propogated among the people.

Most of the gresns analyaed are found to contain good amounts
of Vitamin C. The averags Witamin C values of tha leaves an fresh
welght basis are comparad with that of Amaranth in the bar chart,
(Fig.6). Comparatively the Vitamin C content of all the leaves
is less than that of Amaranth. Gurtaginjaraku contains the highest
content of Vitamin C (97.C mgs.) compared te other leaves analyssd.
The averags value of Vitamin C for guntaginjzraku leaf is T6.5 mgs.
as givaen in Table No.V. This is becauss of the low vitamin C valuse
obtained for one of the samples procurad from Chittoor district
after 48 hours of plucking., Tha average of the two fresh samples
ware taken and made use of for comparison (bar chart) due to which
a higher average was obtained in the figure as ccmpared to the
Table ¥ value. One sample of Ceylon Bacchall contained 1Z0 mgms. %
of Vitamin €. (Anpsndix II Table J), but dus to the lowsr valuas
obtainad for the nthar two samplas, the average is reduced to
85 moms.%). This sugnests that ths frosh loaves of Caeylon Bacchall

1f plucked at the right stage of growth, may contalg higher values
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of Vitamin C. Atthelukura has the lsast Vitamin C content

(28 mgms.%) next being Chenungaku (31.5 mgms.%). Rangula Ponna=-
gantl and Guntakalavaraku have ths same amount of Vitamin € con-
tent that i1s 54 mgs.%. Thummikura, Thutikura, Guntakginjaraku
and Thaega Bacchali have slightly higher Vitamin C content.
(84.5; 75.0, 76.5 and 72.3 mgs.% respectively). The wide varia-
tion in the Vitemin C contont of the thres samplss of the same
lsaf suggest, that maturity and duration cf storage hava a pro-

found effact on the Vitamin C econtent of the leaves.

The nutritive values of Thutikura (Ipomea reptans),
Gulmetakura (Astercantha lnngifolia)! and Ceylon Bacchali (Talinum
Triangulers) are reported by I.C.M.R, (1966).* In table No-XVI
the reported valuss are compared with the estimated values of
the present study. It ia observed from the tabla that the valuas
for total iron, phosphorous and calcium varied much. This could
have been dus to differcnces from sample to sample., The values
of the same nutricnts (total iron, phosphorous and caleium)
variaed from sample to sample of the same leaf even in ths present
study. Hence to get a represantative value of these nutrisnts,
more number of samplas of the same leaf should be taken and

analysed.

® Gopalan and Balasubramanian 5.C. (1966) = Nutritive value of Indian
Foods and the Planning of Satisfactory diets. Special report
Series -42.



Palatability tests

‘ The results of the palatability test showed, that all the
recipes put forth for final testing were acceptable. Slight
modifications in the basic recipe of dal with greens was nec.ssﬁry
for soms leaves ragarding the proportion of gresns to dal., When
Guntakalavaraku dal was prepered according to the standard recipe,
the judges expressed definite dislike towards the product (mean
scores being 52.1 as against 85.1 for Amaranth). But whsn 12 gms,
of Guntakalavaraku leaves were used inatesad of S0 gms. to the

sams quantity of dal, it was well accepted. Similarly Thummig-
kura and Atthelukure wers well accepted when 12 gms. of leaves
wers used, Thus it is sean that for dal preparation all the '

lsaves cannot be used at the same lavsl,

Dal with gresns, stir fry and chutney could not be ﬁade with
all the leaves. Some were better accepted aa chutneys some as
dals and others as fries. Thutikura, Gulmstakura and Rangulas
: Ponnagantl wers accepted both as stir fries as well as dal with
graens, whersas GQuntakalavaraku was accepted as dil with greens
and in the form of chutney. GBuntakalavaraky stir fry was expressed

as being bitter and aot accepted.

In the case of Thummikura, Atthelukura, Ceylon Bacchall
+ and Theaga Baccheli, the dal with greens preparation was made use
" of and they were all well accepted. Chenungaku lsaves were accepted

enly as curds Chutney and chutnay. In fact the curds chutnay
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scored much higher than the standard Gongura Chutney (Table XIII).
Chenungaku dal was expressed as being very bitter and not accepted.

Hancs it waa not put forth for final tasting.

Thus it 18 seen that the same rocipes dc not hold gnod for
ﬁll the lesves. Each leaf has its own taste and characteristis
flavour, which most be carefully studied and then suitable recipes
developed and standardised for sach leaf separataly. Most of
the pesople would not accapt a new recipe very sasily. Hence
ths common preparations made with these leaves by the few paople
who consume thesse gresns should be studied and with necessary

modifications, they coculd be mede well acceptabla.

RPN



SUMMARY AND CONCLUSIONS



SUMMARY __AND _CONCLUSION

Ten uncommon gresn leaves wers analysed for their moisture,
srude fibrs, total ash, protein, uth.t extractives, B Carotane,
Vitemin [, totel iron and phosphorous, calcium and oxalic acid

content.

Results of analysis showad that most of these leaves are
sich in total iron, phosphorous, calcium and Vitamin C. Oxalic
acid content of these leaves was also found to be high excapt in
the case of Atthelukura (Lactuca runcinata) and Guntajinjaraku
(Eclipta alba). Some of the leaves such as Gulmetakura (Astercantha
longi Folia) and Guntakalavaraku (Eclipta alba, small variety)
" contain exceptionally high amounts of fron. Rost of the leaves
analysed wers also found to be rich in B Carotens. (Chaenungaku
(Cassia occidentalis) and Atthelukura were found to be the richest

sources of 8 Carotsne among the leaves analysed.

Maturity seemed to be having an affect on the 8 Carotene
Vitamin C, Oxalic acid and mineral content of the leaves. This '

aspect can be taken up for further study.

®ide ranges for soms nutrients iike B Cardieno. Vitamin C,
Calcium, total Iron, total Phosphorous and Oxalic acid wers observaed.
This might have besn due to sampling srror. 7To control this orrnr‘
and to get a repressntative valus for the above mentioned nutrients,

many samples of each leaf should bs analysed,



There ars still some more uncommon edible green leaves
that need to be mnalysed. Along with chemical analysis supple~
mentary studies can also bs taken up with thess leaves. Tha dried
leaf powders can be used for such supplementary studies as they
have a high protsein content. The true protein contentj the es-

sential emino acid pattern can also be studied.

Aleng with chemical analysis acceptability tasts were
conducted and all these leaves wer: found to bs well acceptad.
The otandardioatton;af the recipes with thess uncommon foods and
tassting them for their acceptability is very essential for popula-

rising such rare nutritious fooda among the public,
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APPENDIX I

SCORE CARD FOR THE PALATABILITY TEST

Nama of the Judgs

Date Time

Plaase chack for sach guality in ths appropriate block.

Proceed in the given order.

Please finish evaluating

one quality and then only proceed to the naext. o

Evaluate onre recipes at a timae.

Scores

I. Appsarance

1.

2.

3.

Very plsasing .o
Modarately pleasing

Neither pleasing
nor displeasing ..

4, Slightly unpleasent

5, Unpleasant .e
II. EO;OE:

1. Uell enhanced X3

2. Natural green

3.

4.

5.

colour .e

Colour fairly well
presarved .e

Slightly discolour-
ed(gresnish brown).

Highly disceloured
or brown .e

el



Scores 1 | 2 3 4
IIl. Jextureg
1. Very tendar to
- sat cee
2. dearataly‘tandcr
3. Fairly soft ...
. 4. Hard & Pibrous .. |
5. Vary fibrous .. | -
IV. QOdoup '
1. Odour of well | . 2 {

cookad gresns
(swent & sour)..

. 2. Odour of un=-
cooked greens ..

3. Slightly foreign
4. No oddur at all.
5. VYery unplsasent,

6. Odour ressmbling
sulphur compounds

V. Sournaesg

1. Fairly sour .e

2. Slightly less

sour )
3. Not sour .e
4, Very sour .e

003.



Scoras

VIi. Jaste
1. Excellent .
2. Very good e
3« Geod _‘y o
4 Bland ..

Se. Vary bland ee

6. Insipid .e

VII. Qonengsg

1. Well cooked o

2, Fairly well
cocked . se

3. Slightly over
cooked .o

4. 3lightly under
cooked .o

OVER ALL ACCEPTABILITY 3
1+ Acceptable oo

2+ Nelthoar liked
nor disliked ..

3. Not acceptable..




APPENDIX IIX

$ Percentage of proximate principles of Chenungaku leaves.

a Mols~- “ Bn dry welght basis
ture
Crude fibra Total ash Protain Ether extrac-
(gns) (gms) (gms) (gms) tives.{gms)
1) 80,35 5.14 10,40 15,92 10.78
i) 79.86 5,04 10.62 15,92 10.36
1) 78.49 5.67 10.74 15.75 10.60
i) 78,47 5.82 10,72 15,75 19,90
i) 80, 20 6.10 10, 30 . 16.728 11.90
1) BC.43 6,25 10,25 16,28 11.12
a% 1.96 1.21 0.49 053 1.54

R ]
-

¢ Percentage of vitamins and minsrals of Chenungaku loaves.

3 Carotene Vitamin Oxalic On dry weight basis
14 acid
Iron Phosphourous Calcium
(pons)  (mgms) (mgms)  (mgms) (mgms) (moms)
1) 16,250 23.2 145,8 90.0 181.0 860
i) 16.250 23.2 145.8 82,0 181.0 8560
1) 15,900 32.0 152.0 47.0 211.0 826
1) 15,000 32.0 162.0 47.0 211.90 - B26
L) 15,500 39,2 140.0 125.0 184,90 1280
1) 15,0G0 39.2 140.0 125.0 184.0 1280
s 1,250 16.0 22.0 78.0 30.0 454

farences betwean the maximum and minimum values.



t Percentage of proximate principles of Thummikura leaves.

e Moisture On dry weight basis

Crude fibre Total =ash Preteln Ethar extrac=
(aqms) (gms) (gms) (gms) tives (gms)
) 72,50 10,70 8.90 12.25 6.42
) 73,00 11.32 8.82 12,25 6.55
) 73.00 12440 9,02 11,02 7.93
) 72465 12.82 9.18 11.02 7.81
) 71.14 11.91 8,70 11.72 6.25
) 71,82 . 11,20 8.75 11.72 6440
8 2.14 2.12 0,48 1.18 1.8

Percentaga of vitamins and minerals of Thummikura leaves.

} Carotene Vitamin Oxalic On dry welght basis
< acid
Iron Phosphorous Calcium
{pgms) (mgms) (mgms) (mgns) (mgmns) (mgms)
) 7000 73.50 1998.0 85.0 266.6 | 1170
) 7500 73.50 - 85.0 266.6 1186
) 6500 100,00 1917.0 78.3 253.0 1258
) 6500 100.00 1917.0 78.3 253.0 1258
) 8000 ~ 80.00 1876.5 115.0 232.0 1440
) 8000 80.30 1876.5 115.0 232,.0 1560

} 1500 27.300 121.5 36.7 35.0 390




C(1) 3 Percaentage of proximate principles af Atthelukura leaves.

Sample Moisture On dry weight basis
No. Crude fibre Tatal ash Protein Ether emtrac-
(gms) (gms) (gms) (gms) tives (gms)
1 (1) 72.13 13.54 16.52 13.12 10,76
(11) 71.64 13.00 16472 13.12 10,92
2 (1) 72,53 11.60 13.60 12,80 11,24
(11) 72,70 12,12 14.00 12.80 11.80
s (1) 72.42 12,00 15.12 12.60 10.35
(i1) 72.60 12.50 15,22 12,60 10,56
Ranges 0,99 1.94 3.12 0.52 1.45

C(2) ¢t Percentage of vitamins and minerala of Atthulukura lsaves.

Sample Carotens Vitamin Oxalic on dry weight basis
No. c acid
Iron Phosphorous Calcium
(uoms) (mgms) (mams) (mgms) (mgms) (mgms)
1 (1) 14,167 24,0 54,0 35,6 123.0 3000
(11) 16,667 24.0 54,0 35,0 128.0 3010
2 (1) 11,250 38,0 38,0 48.3 . 164.0 2940
(11) 11,250 8.0 38 .0 48.3 164.0 2940
3 (1) 10,000 24.0 21.6 65.0 120.0 2860
(11) 10,000 24.0 21.6 65.0 120.0 2880

Rangss 4,167 14.0 32.4 30.0 4.0 130




s

0(1) & Percentage of proximate principles of Thutikura leaves.

Sample Moisture On dry weight basis
No.
Crude fihre Total ash Protein fthar axtrac-
(gms) (oms) (gms) (gms) tives(gms)

1 (1) 85.70 10.40 9,18 12.80 4.34

(11) 86.60 11.00 9,20 12.80 4,45
2 (1) 85.00 11.41 9.66 12,50 4.81

(11) 85.00 12,00 9.71 12.50 4.92
3 (1)  85.23 12,01 10,50 13.00 3.97

(11) 85.23 12.30 10.39 13.00 3.96
Ranges 1.37 1.90 1.30 0.5 0.96

D(2) ¢ Percentages of vitamins and minerals of Thutikura leavas.

Sample Carntena Vitamin Oxalic On dry waizbt basis
No. c acld
Iron Phosphorous Calecium
(umgs) (mgms)  (mgme) (moms) (moms) (moms)
1 (L) 2,500 83 529,2 101.25 372 1200
(11) 2,500 63 529.2 101.25 372 1200
2 (1) 3,000 78 40,0 106.25 372 1240
(ii) 3,000 78 540.0 106.25 372 1240
3 (1) 2,000 84 504,0 125.00 352 1280
- (11) 2,000 84 504.0 125.00 352 1280
Rangss 1,000 21 36,0 23.75 20 80




€(1) s Parcentage

of proximate principles of Rangula Ponnaganti leavss.

Sampls [Moisture On dry wsight baels
No,
Crude fibre Total ash Protein Zther extrac=-
(gma) (gms) (gms) (gms) tives (gms)
1 (1) 8s.10 " 11.90 23,57 12.80 10.27
(11) 87.s0 11.52 23.61 12,80 10.30
2 (1) 88.00 0.14 23,00 13.60 9,24
(11) 88.38 9,82 . 22.50 13,60 9,36
3 (1)  88.44 .22 23,01 13.30 10,18
(11) 88.02 11,00 23.00 13,30 10,10
Ranges 0.94 2.76 1.11 0.80 1.27

[

£(2) s 'ercéntage of vitamins

and minerals of Rangula Ponnaganti leaves.

Sample Carotens VYitamin Oxelic On dry weight basis
Na, 4 acid
: Iron Phosphoraus Caleium
’ (Mmoms) (mgms) (mgms) (mgms) (mgms) (mgms)
1 (1) 8,000 48 - 105 $ ] 1800
(11) 8,000 48 1107 108 R ) 1800
2 (1) 8,750 56 1980 150 982 1840
(i1) 8,750 56 1080 150 82 1840
3 (4) 10,000 1) 1026 80 214 2200
(11) 9,583 60 1026 80 214 2200
Ranges 2,000 12 81 70 166 400




G(1) : Percentage of proximate principles of Guntaginjaraku lsaves.

Sample Moicsture On dry welght basis
Nas
o Crude filbre Total ash  Protein Ethar extrac-~
(gms) (gms) (gms) (gms) tives (gms)
1 (1) 85.40 9.02 12.85 9.62 7.35
{11) ' 85.53 9.40 13.01 9.62 7.34
2 (1) 86.91 10.18 13,27 10,50 7.20
(11) B6.60 10,70 13.41 10.50 7.20
3 (1) 86.20 9,50 13.20 0,20 6,90
(11) 86.63 10.00 13,12 9,20 6.98
Ranges 181  °  1.68 D.56 1,30 0.45 .

-

G(2) &+ Poercantage of vitamines and minerals of Guntaginjaraku leavas.

8ample Carotene Vitzmin Ox=lic On dry weight basis
Ne, ¢ acia Iron  Phosphoruus Calclum
{mngs) {mgms) . (mgms) (mgms) (mgms) (mgms)
1 (1) 11, 250 35,50 3342 45,0 456 980
(11) 11, 250 35,50 43,2 46.0 496 980
2 (1) 13,730 90,00 40,5  43.3 512 1040
(11) 10,750 90.00 40,5 43.3 512 1040
3 (1) 11,000 134,00 35.1 55.0 464 1200
(11) 12,300 104.00 35,1 55.0 464 1020

L4

Ranges 788  §8.50 8.1 11.7 I 40




‘H(1) t Percantage of praoaximate principles of Theaga Bacchall leavas.

Sample Molsture On dry weight basis
No
Crude fibre Total ash Protein Ether extrac-
(gms) (gms) (gms) (gms) tives (gms)
1 (1) 91.72 7.30 20.17 14,90 10,01
(411) 91.45 7.30 20,20 14,90 10,24
2 (1) 91,90 B.20 22,14 18.35 10,00
(1i) 91,71 8.00 22.08 14.35 10.14
3 (1) 1.60 7.54 21,60 14,00 9.90
-(44) 91.22 7.70 21,50 14,00 9.80
Ranges 0.68 0.89 1.87 0.90 0.44

H(2) s Percentage of vitamine and minerals of Theega Bacchali lesaves.

Sample Carotene Vitamin Oxalln On dry weight basis
Na. o e acld
o Iron Phaspharous Calcium
(Fmgs) (mgnie) (mons)  (mgms) {mgns ) (mgme)
1+ (1) sa00 70,883 1377 110 196 3960
(11) s000 70,00 1377 110 196 3960
2 (1) s00D 74,00 1215 117 180 4000
(11) 000 74.00 1215 117 180 4000
3 (1) 4500 73.00 1219 178 144 3608
(11) 4500 73.00 1219 78 144 3608
Ranges 1800 4,00 162 65 52 392

Ca
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1(1) 1 Percentage of proximate principles of Guntakalavaraku leave..

‘Sample Moisture On dry weight basis
No.
Crude fibre Total ash Protein Ether axtrac-~
tives (gms)
(gms) (gme) (gms) (gms)
1 (1) 82,32 8.40 20 .40 11.55 5,54
(11) 82,10 8.70 20,62 11,85 5,80
2 (1) 82,20 9,10 19.80 11,02 6.10
(14)  82.04 9.00 20,00 11.02 6.04
3 (1) 81.22 8.30 20.71 12,10 6.20
(11) 81.60 8,70 20.85 12410 6.13
Ranges 1410 0.80 1.08 1.08 0.70

1(2) s Parcentage of vitamins and minerals of Guntakalavaraku leaves.

Sample Caretene Vitamin Oxelic On dry weight basis
No. c acid
Iron Phosphorous Calcium
(pgme) (mgms) (mgms) (mgms) (mgms) (mgms)
1 (1) 7,500 49,0 184,0 200 - 436 2160
(1) 74250 49,0 178.2 260 436 2160
2 (1) 6,250 59,8 283.5 225 476 2100
(11) 6,250 59,5 283,5 225 476 2100
3 (1) 8,000 54.6 292.0 295 400 2080
(11) 8,000 5446 292.0 295 400 2080
Ranges 1,750 10.5 113.8 us5 76 (1]




&

3(1) 3 Percentage of proximate principlss of Ceylon Bacchali leaves.

Sample Mol ature On dry weight basis
No.
Cruda fibrs Total ash Protein €ather extrac~

(gms) {gms) {gns) (gms) tivas (gms)
1 (1) 92.43 4,72 21,70 14,70 3.53
(1) 93.83 4.30 21.60 14,70 3,62
2 {1) 93.34 6.52 21,80 14.20 4.20
{11) 91,36 6415 21.20 14.20 4.28
3 (1) 93.30 5.92 21,186 15,05 3.40
(1)  93.30 5.90 21,70 15.08 3.50
Ranges 2,47 2.22 0.60 0.85 0.85

3(2) s Parcentage of vitamins and minarals of Ceylaen Bacchall leavas.

Sample Caroterns Vitamin Oxalic Cn dry welght basis
ND. c acid
Iron Phosnhorcus Balclum
(pgms) (mgme)  (mgms) (mgms) (mgms) (mgms)
1 (L) 9,000 ... .98 972.0 280 316 1080
(11) 9,250 T8 972,00 280 316 1100
2 (1) 8,750 ‘%  1066.5 285 272 1040
(41) 8,750 S | ] 1066.5 285 272 1040
3 (1) 9,750 43 1070 270 280 1400
(11) 9,999 . 1107.0 270 280 1400
Rangem 1,249 - - &¥ 135.0 15 44 360
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