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INTRODUCTION 

A larg. number of green leaves are edible. It 1. 

e ract, that leaves which are considered as edible in 80me 

parts or the country are not known to be .0 in other part •• 

Moreover, in the ~am. area, there are 80ma uncommon leaves 

that are consumed by rew, but are not even known to be edible 

to a major •• ctlon af the population. 

Nutritive values of many uncommon le6v8s have been 

determine::!, but there aI's still some mora rare .eIi blEl leauoe 

which need to be analysed. 

The leafy vegetables are the moet inmxpen&ive amonQ 

the protective foods and are easily available. The poorer 

sections of the popUlation therefore, are generally the pre­

dominant consumers of the locally , available greene. These 

are mostly weeds grown in and around the fields or which gro. 

~ildiy in the area. These are oollect~d by the agricultural 

workers while returning h~me after the day's work and are 

consumed in the fo~m of chutneya and cu~r1es. In ~rder that 

such edible greens are not ellomed to ~ema1n wastsd and unknown, 

1t i. necessary to popularlss them. 

Some of such uncommon greens a re also believed to 

have medicinal value. They are used for the treatment or 

rheumatism, diseases of urino-gani tal organs, asthama, scorpion 

bite, .tc. Some leave. even hive .uepioiou8 ~gn1ricance 

1 
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such as Thummikura (leucas aspera) with which a dal curry i8 

prepared and offered to God at the celebration of Ganesh 

Chaturthi .. " , 

,. 
Ten uncommon green leaves which are consumed by a .' , 

, + •• peap1.' 1n Hyderabad are selected for analysis and accepta-

bility tests. The leaves 88lactad are Chanungaku (Cassia 

occidenta11s), Thummikura (Laucas aspara") Thutikura (Ipomea 

l'ePtans), Atthalukura (lactuca runcinata), Rangula Ponnaganti 

(Altnrnanthera triandra), Gulmetakura (Astarc.ntha 10ngifo11a), 

, .... ntakalavaraku (Eclipta alba, small variety), Thaega Bacchali 
,_ , I 

(Baaella alba), Ceylon Bacchali (Talinum triangular.) and 

GuntaginJaraku (£clipta alba). 

Three samples of each leaf ware collected from threa 

different sources end the estimations were carried out separately 

tor each sample. The laaves were estimated for their moisture, 

crude fibre, total ash, protein, ether extractives, carotene, 

vitamin C, total iron, phosphorous, calcium and oxalic acid 

cant ant. 

Mere determination of the nutritive value is of no use 

if the particular food is not acceptable. ror this reason, an 

attempt has been made to test the acceptability of these uncommon 

leaves. The recipes commonly prepared with leaves such as greens 

with dal, stir fry and chutney were 8slected. The .. rrec:.ipes were 

camPi red 111 th corresponding well accepted ,reparations and tasted 

'or over-all acceptability by a penel of Judges. 

1-10 
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REVIEW or LITERATURE 

SUrvey of literature shows that almost all the common 

foods consumed in India have been analysed for their nutrient 

content. But there are still somB uncommon foods consumed ift 

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

Until 1936 no comprehensive survey of Indian toad 

valuss wss carried out. stewart at al (1911) had published 

tablas baaad on the Chemical analysis of some common Indian 

* toads. McCarriaon's (1929) ·rood" which was widely used in 

planning diet schedules, provided data about a limited number 

of foods and included no information about mineral content. 

mention may alsO be made of Rosedale's (1935) "Chemical analysis 

of Malayan foods". 

Ghosh and Guhe (1934) analysed the protein, thiamine, 

riboflavin, calcium, phosphorous and iron content of sarna of 

the foods commonly used in 8engal. roods analysed inclUded 

lat shak (Amarantus sP.), Gina ahak (Erythroearox burghia), 

Kolmi shak (Ipomea rsptans), Palong shak (Spinach olaracea), 

Cabbage, Pain shak (Bassela cordifolia), Patel (Trichosanthus 

di01ca), Oherosh (Hibiscus esculentus), Man Kochoo (Caloca.ia 

indica), and Kanch kala (muss paradisiacal. Lat shak, glna 

BAak, kolmi shak and palong shak have been found to be the 

richest sources of iron. Cabbage, gina shak and pain shak were 

* McCa~rieon (1929) - Chemical analysis of some Indian roods. 
"rood" macmillan' Co. mad~a8. 

3 



reported to be rich in calcium; Patol, pain shak and dherosh 

were found to be goad sourCea of phosphorous. The protein 

content was highest in palcng shak, patol, gina shak and 

kolmi shak. The richest sources of thiamine were pain shek • 

. dherosh, kanch kala and cabbage. Patol, palang shak and man' 

kochoo tU.are found to be fairly good sourcas of' Riboflavin. '!' 

Ahmad (1935) estimated the vitamin C values of some 

common Indian fruits, vegetables and pulsos by the chemical 

method. Celery, radish leaves, cabb~ge, lettuce, spinach, 

sOya leaves, dhanYa leaves and mint leaves were included for 

analysis among the other foods analysed for vitamin C. 

Ranganathan et al (1936) analysed 200 food stuffs, 

covering moat of the cereals and pulses, vegetables, nuts 

and oil seeds, fruits, condiments and spicas and a few flesh 

foods in common use, for their moisture, fat, _rotein, aah, -

calcium, phosphorous, iron, thiamine, riboflavin, nicotinic 

acid and ascorbic acid oontent. Tender amaranth. bamboo 

shoots, brussel sprouts, cabbage, celery, corrlander, curry 

leaves, drumstic~ leaves, fenugreek leaves, garden cress, 

gogu, impomea, lettuce, mint, neem, paraeley, agathy, manathakalli 

and spinach ware the leaves analysed in addition to other tood •• 

In continuation of investigations reported by 

mitra (1938), mittra et a1 (1940) on the composition of tood 

stu~f8 in use in Bihar, the results of the examination of • 

4 
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further series of 80 items were presented by Mitra and 

Mittra (1942). 27 Leafy vegetables, were chemically ana-

lysed for their moisture, protein, ether extractives, 

Carbohydrates, mineral matter, calcium, phosphoroue and 

crude fibre along with lDany ot.her foode, 

Sweminathsn (1943) analysed end raco~ded the 

thiamine content of 130 common India foods. He concluded 

that vegetablee in general (with the exoeption of green 

peas and other green legumes) aI's poor sources of thia-

mine. (it'serl leafy vegetables, roots and tubers wers 

reported to be better sources than other vegetables. 

rlorene. Theophilus and Ratna Bai (1949) analysed 

lIigh I; :Ji " .... el·snt ~i"ds of greens. Acal,pha indica. boerhavis 

rapens, Euphorbia hirta, cleome viscose. tribulus terrestris, 

trianthema monoyyna, corchorus, acutangulus and amaranthus 

widdis were analysed for thei r protein, vitamin C, total 

ash, calcium, phosphorous. iron, calorie and fat content. 

r 
Ghosh (1951) esti~ated the riboflavin content or 

40 food stuffs microbiologically. Tho leaves analysed wars 

Bethua leaves, cmrriander leaves, carrot leaves, curry leaves, 

~abbaga, fenugreek leaves, ipomea, India sorrel, mint, onion 

atom and patel leaves. The leafy vegetables were found to be 

richer in riboflavin content than non leafy vegetables. 

Aykroyd (1956) analysed several foods which ara 
.. 

,'" , , 
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commonly aonsumed in India, as well as the uncommon fooda 

collected from CoonDor and North India. The different 

foods were analysed for their moisture, proteins, fats, mineral 

matter, fibre, carbohydrate, calcium, phosphorous, iron, 

calories, carotene, thiamine, niacin, riboflavin and vitamin C 

content. This information was recorded in the Health Bulletin 

No.23. 

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

tive value of several food stuff'"" for t'Jhlch no information wa. 

available in the HSr:\lth Bulletin No. 23. Chakl<ur Illan!s (Sauropus 

androgynus), Knolkhol leavas, beet le3ves and turnip leaves 

mBre some 0' the uncommon leafy vegetabl~& ~nalY~Bd. MOisture, 

fat, protoin, mineral matter, calcium, phosphorous, iron, 

Carotena, thiamine, riboflavin, nicotinic acid and ascorbic 

acid contents ware estimated. These greens were found to be 

rich sources of carotene, ir.on, B Complex vitamins and calcium. 

ChakktH' lRan!2 which was introduced from Borneo, was found to 

be a fairly good source of all the major nutrients. 

Satyanarayana and Ram~ Rao (1957) analysed a new 

leaf sliuropus 3ndrogynus (Chekkul' lII<!In19) l.l'hich is a COIiMon and 

popular vegetable throughout )awe, eaten either raw or .teamed. 

The Indian Council of Agricultural Research wanted the Central 

Food and Techniological Instituta, Mysora and the Nutrition 

• Indian Council of medical R'JSearch annu9.1 report (1955 - 56) 

6 



Research Laboratories Coonoor, to analyse this leaf with. 

view to asses. 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 ethar extractives, 26 gms of protein, 

2.3 gms of crude fibre, 44.8 gms of carbohydrates and 120mgms 

of calcium per 100 gms of dried leaf pow.ar. 

* Tha Nutrition Research Laboratories, Coonoor reported 

in its annual report of 1956~57 the nutritive value of some 

leavy vegetables. Chukkurmanie, Knol Khal greens, beet 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 form of unextractable 

protein by the usual protein solvents. The extractable non-

protein nitrogen was also found to be fairly high ranging 

between 25-42% of the total nitrogen. 

®The department of Nutrition, Bombay carried out a 

number of estimations, regarding the nutritive value of foods 

during the period 1957 to 1961. Ouring the year 1957, they 

analysed about 71 different food stuffs of local importance. 

Biological value and essential amino acid contents ware alBa 

found out for Bome foods. In 1958, 19 food stuffs were analysed 

tor about 27 different constituents. These determination. 

included edible portion, moisture, proteins, ether extractives 

* Indian Council of Medical Research annual report (1956-57) 

• Report of the department of Nutrition, Bombay Stata (1958-l961) 

7 



orude fibre, minaral matter, eodiu" potassium, calcium, iron, 

total phaophorouB, phytin phosphorous, magnesium, copper, 

oxalates, chlorides, Buplphur, acidity, alkalinity, thiamine, 

riboflavin, niacin, carotene and vitamin C. In some food stuffs, 

wide variations in the eame nutrient for the Bame variety of 

toad stuff. purchased from different district. were observed. 

Lyeine and phynylalanine were estimated 1n Ghol leaves (Portulaca 

olsracea) and Rai leaves. In 1959, 32 food stuffs were analysed 

for various chemical constltu.nts. Drumstick leaves, amaranth, 

tamrind leaves and dried tamrind leaf powder were some of the 

foode analysed along with the other foods. Chemical analysis of 

Ambadi (Hibiscus cannabinua) ahd methi (Trigonella foenum gra8cum) 

were also done. In 1960 and 1961, 23 and 59 different foods were 

analysed re.pectively by the same department, for values of essen­

tial nutrient. which were missing in Health Bulletin No.23. 

roods analysed included water cress, lettuce leaves, spinach, 

bengal gram leaves, gogu and carrot leaves. The edible portion, 

moisture, fibre, carotene, thiamine, riboflavin, nicotinic acid 

and vitamin C were the nutrients estimated. ~ 

Balasubramanian et al (1962) investigated several 

Indian foods comprising cereals, pulses, begetables, fruits, 

nut. and 80me unfamiliar foods for their moisture, fat, fibre, 

total ash, proteins, Carotene, vitamin C, thiamine, riboflavin, 

niacin calcium, phoaphotous, phytin phosphorous, iron, oxalic 

acid, sodiu" potassium and chloride contents. Some of the 

8 



unu.ual food. analyaad wara dIalled oonoonut, choakrl ka patta. 

phog flo.ar., latus starn dry ate. besida. ather •• 

Satyanarayana and Kadkal (1963) from tha Central 

'ood Taohoological Rasearch Institute Mysora, analysad 44 

diffarant fooda .tuff, among careale, pul •••• oil.aade epices 

and vagetabla. brought from diffarant plac •• of my.ora, for thair 

oarot.na, niacin and riboflavin conten'. Naam laava. and Bathu. 

l •• vea .ara tha laave. analy.ad beaidea the oth.r common laav ••• 

Ambagaokar at al (1964) carriad out .tudie. on nutri­

tiv. value of Indian food Stuff.. Thay analy •• d 59 food. for 

proximata principla., mineral. and vitamin.. The leafy 

vagatablas includ.d for analysis .ere coloca.la laava., sorral, 

ipomaa laaves, ghol, cow paa laaves, mula laave, (knol knol), 

Rai leava., rajgira laava. and fatld oa,.ia. 

Achut'a Murthy and maena Rao (1965) from tha Central 

rood and T.chnological Ra.aarch Instituta my.ora, determined 

tha phytin pho,phoraua contant of aome of tha food stuffa. 

They also undartook tha analY8i. of ,oma food .tuff. of raglonal 

impo~tanc. which hava not b.an li.ted in the Haalth Bullatin No.23 and 

a.timatad tha proximata principla., vitamins and mineral,. 50p.ig. 

IOPPU. (Pencedanum gravaolan.) and .abbage pink (Bra.aica oleraca. 

capitat.) .are the laaves analy.ed. 

Ambagaokar and Radhakrishna Rao at .1 (1965) .tudiad 

9 

1 



/ 
,the nutritive value and amino acid composition of' aix 

leafy vegetables and four millets in common usa. The 

leaves included ware chakwat (Chenopodium album), Colocasia, 

knol khol, safflower, ahepu (Pencadanum graveolens) and 

'Ipinach which ware estimated for their Moisture, nitrogen, 

crude protein, minarals and amino acid content. 

Kaul and Verma (1967) estimated the oxalate content 

of foods commonly used in kashmir, becauBe of the high inci­

dence of renal lithiasis among the local people. Cabbage, 

knol khol leaves, radish leaVes, spinach, and ambat chuka 

were the laaves analysed and their oxalate content ranged 

between 17.2 mgms to 599 mgms%. 

Singh and Niyam Charan (1969) from the department 

of Physiology, kanpur, analy.ed 51 green leafy vegetable., 

for their calcium, insoluble oxalate and phosphorous content 

to evaluate them as a aource of calcium. Some of the leaves 

analyesd were those of bitter g.urd, tamarind, cabbage, 

c •• llflower, pump~in, bottle gourd, pea and radish leaves. 

They concluded that out of 51 green leaves, only 19 contain 

calcium not bound al oxalate (eg. garliC, knol khol, mustard, 

cauliflower laaves ate.) and 20 laaves contain both aoluble 

and insoluble exalates (Amaranth, spinach, colocasia ate.) 

and 12 contain insoluble oxalates. Leaves of graM, kabuli 

gram, carriahder leeves, ipomea etc. contained no soluble 

.xalate. 

10 



I Umamahsshwer Rao (1970) from ths Centrel Marine 

Fisheries Research Institute (mendapam Ca~p) analysed several 

tresh sea weeds available along the Indian coast which could 

be dil'ectly utili sed as human food. He reported that although 

\ the large amounts or carbohydrates ara present 1n sea weede, 

they are difficult to digest. They are r.~ort8d to be good 

sources of minerals, trace elemants,protein and vitamins. 

They have a very high con'tent of iodine, protein, and all 

amino acids essential for a human diet. 
, \ 

Shetnagar and Taweri (1970) estiMated the nutritive 

value of some uncommon vegetables of North India. This study 

aimed at determining the chemical composition of some edible 

parts of certain trees and climbers not generally used as 

vegetables, but which could b. SO Lused. The leaves of Treula 

nudlflorG were analysad for prox1mate principles, trace 

minerals, iran, copper and manganese along with other tooda. 
"f 

Sengupta And Pal (1970) analysed eleven wild greens 

of West Bengal for their moS.stul'£l, protein, carbohydrates, 

ash, crude 'ibre, calcium, phosphorous, iron, niacin, vitamin C 

and calorie content. The leavQs analysed were Enhydra 

fluctuans, Hydrocotyl asiatica, Herpestis monnaira, Oxeli. 

corniculata, Mollugo spergula, R1ol1ugo hirta, Caphalandra 

Idiea, Hydrophilia spiaosa, Amaranthus apino.ua, Rumex visieariou. 

and Trianthama monogyne. 

Acceptabilitv of foedi I 

3assie Whltcara at al (1943) determined the eating 

11 



/ 
quality and soma aspects of composition of turnip graens 

at successive stages of growth. Samples of seven tops of 

turnip greens were harvested at different stages of growth. 

Portions were submitted for chemical analyeia, u.ed for 

objective tests of tenderness and judged for palatability 

aftar cooking. The greens ware grown under 15 different 

fertilizer treatment in factorial arrangement. Cooking 

test of this study suggest, that 120 gma. of raw washed greens 

will make an average serving _han oookad. Ths eating quality 

was not ralated to the stage of growth whether tested by 

famil! e s or food classes and i rrespecti ve of whether stems 

were cooked or discarded. Greens cooked in three cups or six 

cups of water to 3/4 pound of ra. greens were rated higher on 

tenderness, degree of bitterness and characteristic turnip 

green. flavour by the scores of home economic students and 

instruotors than other lots from the same sample cooked in 1/2 

or one cup of water. 

mary et al (1949) determined the relative palata­

bility of four varieties of kala cooked by boiling, prassure 

cooking and steamin9 by approximately 20 tasters over a period 

of five seasons. Boiling in en uncovered pan for ~-9 minute • 

• hen covered with water to about half its depth ilia. generally 

preferred, but individual tastes varied. Some liked longer 

cooking, soma liked kala cooked in pressure saucepan. Steamed 

12 
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kale was generally disliked. Dwarft blue scoth curled and 

Siberian were preferrad to dwarf green scoth curled or tall 

green scoth curled. 

Isabelle Trefethen et al (1951) datermined the 

effect of increased temperature, with increased presaure 

on the total cooking time, palatability, aacorbic acid, 

thiamina and riboflavin retention in locally grown broocoli. 

The cooking methods uaed besides boiling at atmospheric 

pressure 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 Qooked by all four methods was considered 

acceptable by the judgea. The average sumMation scores for the 

broccoli cooked by 0, 10 and 15 p.s.i.g. was the same 12. The 

average sumgation 8core for the broccol! cookad at 5 p.s.i.g • 

. a. 13. Neither the above difference nor the difference in 

scores for colour, texture and flavour of broccoli cooked by 

all four method. were 8igni ficant. 

">:" RaJammal Devadas and Mangala et al (1965) determined 

the iran content and acceptability of amaranth leaves cooked 

1n iron, aluminium and brass vessels, with and without the 

addition of tamarind fruit pulp extract. The result. sha.ad 

that the iron contents of amaranth cooked in alaminium 01' tin 

coated brass vessels wera 11.4 and 11'.3 mgms par 100 gms. 

eooking with tamarind pulp slightly increased the iron contents. 

13 



I 

~ 

Cooking 1n cast 1ron pans increased the iron content to 

a vary large extent. The result. of the organoleptic evalua­

tion revealed that the acceptability of Amaranth cooked 1n 

aluminium pan was better than that cooked in tin coated 

brass pan or iron pan. 

kamalanathan and U.ha at al (1969) evaluated tha 

acceptability of some recipes adth le.f protein concentratea 

manufactured from LUcerne leave.. The prot.1n concentrate 

.e. incorporated at the predetermined lavels of 5 gms. of 

serving, 10 gms of serving and 15 gma of serving and the six 

preparations prepared ware rag1 adai, dhal balls, sweet potato 

curry, potato bath, greens chutney and chutney powder. The 

Judges were favourable towards dal balla, chutney powder 

.ad ada! at the lower level of leaf protein concentrate 

incorporation. Towards greens chutney at both low and medium 

14 

levele of incorporation. the Judges expressed definite liking. 

Neutral attitude was evinced towards chutney powder and ragi ada! at 

a higher level of incorporation, but only at a low level of 

incorporation towards sweet potato curry and potato bath. 
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JlATtftlALI AND mtTHODS 

Ten Green leaf'y plant., which are consumed by a 

fa", people 1n Hyderabad but not commonly cansumed by .any 

",ere .elected tor analysl •• Th ••• leave. grow ud.ld in open 

are •• and are consumed by the 10111 incom. group and local 

tribe •• 

The ten l.ave •• elected 'or analyei8 are Chenungaku 

(Caasia occidentall.), Thu,ikura (Ipomea raptane), Atthelukura 

(Lactuca runcinata), Rangula Ponnaganti (Alternanthera 

triandra), Gulmetakura (A.tarecanthe longif'olie), Guntekalavareku 

(Eclipta alba. 8mell varisty), Th •• ga aacchali (8asell. Alba), 

Caylon Baachel!. (Telinum triangulara) and GunteginJaraku 

(Eclipta alba). Tha photographs of these laeves ere given 

tn the Pf"ceedil'lg.", pages with their 99ne1lio and butanical ne.8 •• 

Three samples of' Bach lea' lIIara procured 'ram the 

outskirts at Hyderabad, aach .ample being obtained trom a 

ditterent source. One 3ample or ftangula Ponnagent! was obtained 

'ram Bepatla within 48 hours after plucking and two aampla. at 

GuntaginJaraku ",ere obtained tram Chittoar within 24 and 36 

hour. re8pectively. All the other grae,' leave. wele obtained 

within three to tour hours atter plucking. They were collected' 

in pla8tic bags and aealed immediately to avoid 18e8 of mateture 

and brought to the laboratory. 

The e.timations of moisture, crude fibre, .ah 

15 
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• 

carot.n., vitamin C, calcium, iron, phsophoroua, oxalic 

acid, proteins and .ther .xtractive •• er. carried out in 

duplicate for .ach a •• pl •• 

'or moisture, Vitamin C, carotene and oxalic 

acid estimation. fresh leave •• are u •• d. rar the reat 0' 
the nutriante, mOisture rr •• sample ••• ra used ror which 

the 'resh leavea w.re washed with distilled watar to remove 

.n~ adhering dirt anc then dried in hot air oven at 60-80· C 

'or 12-24 hours. These dfied samples wer. powdered and stored 

away tram light 1n glass topp.r.d bottles. weighed sa.pl •• 

• f the.e powders .er. taken for the e.timation of crude 

fibra, total ' aah, calcium, phoaphoroua, iron and .t~er 

.xtractl •••• 

Vitamin C was e.timat.d adthin 4 to 5 hour.: 

after plucking .xcept in tha ca •• of on. sample of Renoule 

Ponnagantt, and two 8 .. pl •• of GuntaglnJaraku obtained 

from lapatla and Chittoor r •• p.ctively. In these samplea 

vitamin C was e.timated within 48 hours. 

Carotene and oxalic acid e.timations .ere Carried 

out with frsah leava •• leaves being stored at O· C prior 

to estimation. The chemical methods tor the analysis of 

each nutrient a18 given belo •• 

Igis1tur , 1. 

Three gram. of fresh leave. ware weighed into a 

1 - 0'ticia1 methods 0' Analyei., A •• ociation of O'f1cial 
Agrioultural Chemiat, 22, 003, 1914. 
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: petrl diah and dded in the hot air oven at 60-80· C till 

the .eight of the diah with ita contenta remained constant. 

The percentage of moisture wa. calculated fram the difference 

in initial and final weighti. 

1 Crug! fibE! • 

Two grams of moi.ture and fat free sample was 

.eigh~d into a sao ml beake. and 200 ml of boiling 0.255 

normal (1.25% .tV) .ulphurlc acid was added. The mixture 

.a. balled for 50 minutes. keeping the volums constant by 

the addt tion of di.tilled .atar at frequent intervals. A 

91a •• rod ••• in •• rted into the beaker to help smooth 

boiling. At the end of the period, the miKture was filtered 

through a muslin cloth and the residue washed with hat water 

tlll 're. from acid. The mat.rial waa then tranaferrad to 

the sama beaker and 200 ml. 0' boiling 0.313 normal (1.25~) 

.odium hydroxide wae added. After boiling 'or 30 minutes 

keapiAg the volu •• constant ~s before. the mixture wee 

filtered through muslin cloth. Tha rssidus Wae washad 

with hot wat,,:: till it was frae trom a.U~ali" 'ollowed by 

washing with some alcohol and ethar. It WIlS then transferred 

to a crucible, heated OVernight at 80-100·C and weighed. The 

Orucible was heat~d in a ~ffle furft~c. at SOO·C for 2-3 

hours. cooled and weighed again. Crude flb~e per 100 gms of 

1 - manual 0' laboratory TechniqUes. National Institute of 
Nutr!ticn. 
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moisture and 'at frea e~~l. ~a. calculated ueJng the 

formula. 

L-(ft. of ash + fibre) - wt. of ash J 
100 

... of moisture and 'at free sample taken 

1 Ethe, .xtr,t1v,1 I 

2.5 Grams Df dried sample was put into a weighed 

thimble end the ather soluble fraction was extracted uaing 

The N2 cant ant was determined by macro Kjeldahl 

.ethod. ..5 grams of d~ied and powdered sampla ~6. taken 

and digested with 10 mI. of concentrated sulphuric &0'_ 
and 'ha dig •• ted sample wae di.tillad together with required 

.. aunt of 4Q% NaOH and the liberated 1)mm~O~ collected in a 

conical flaek containing 20 ml of 0.1 N sulphuric acid. The 

Fl!trogen content was determined by titl'ation with 0.1 N eodium 

hydroxide and the prot.in content: was obtained by multlply-

4"9 the nitrogen content with the factor 6.25. 

1 - Hawk P.S. Oser. B.l, and Summereon W.III. (1954) - Practical 
IhyeiolDgical Cherai atry. 
mcGraw Hill Book Company, Naw York, p.239. 

2 - Association of Official Agricultural Chem!st. (1965, 10th 
Edition) • 
m.thods of analys1s, Washington D.C. p. 327. 
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Two gr .... 0' .oisture trse sempla. wa. weighed into 

a crucible and kept over a 10. tlame till .11 the .aterial wae 

cOMpletsly charred, tollo.ed by haating In a muttle turnece tor 

about 5 to 8 hour •• t 500· C. It ••• than collad in a de.ic.tor 

and •• ighad. The parcantage at a.h on ",oi.tura tra. baai. ••• " 

than celculated. 

The a.h obtainad by the previous expari.ent, .a. 

1Il0i.taned .ith a amall amount at diatilled •• tar (0.5 to 1 .1.) 

.nd 5 ml. at hydrochloric acid ••• added to it. The mixture •• s 

evapor.ted to dryne •• an • boiling water bath. Another 5 ml •• , 

hydroohlorlc acid ••• added again and the solution .vaporated 

to dryne •• a. b.tora. 4 .1. at hydrochloric acid and a tew 

.1. of di.tilled .ater .arB then added and tha .olution .arma. 

ovar a boiling .atar bath! and tiltered into a 100 mI. volumetric 

tla.k using Wbat_an No 40 tilter Paper. Aftar colling. tha 

volu ••••• made upto 100 .1. and suit.ble aliquot •• are used for 

ths e.ti.ation 01' phoephorou •• iron and calcium. 

''¥--''':,'~,_0";f", '_"'v"''',~*.i:'''('''n . .. " ,,~,,",,",,--> 

I~oft oantent ., •• e.timat.d, making ue. 0' the '.ct 

that tarric iron react. with thiocyanate to giva ferric 

1 - Manu.l 0' Laboratory TeChnique. (1955). National Institute 0' Nutrition. 
2 - farrar C.E. (1935) 

l.Blol. Cham. 110. 685 
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thiocyanata which wae determined calorimetrically. 

Took difterent aliquota of the atandard iron 

aalution containing 0.01 mgt 1 ml. and made up the volume 

to 7.5 mI. with distilled water. Added 0.5 cc of a.turated 

pata.aium paraulphata follo.ed by 2 cc of potassium thiOcyanate 

end read the colour in a Sioche. calorimetta using green filter 

within 30 minutes. The same procedure .es repeated with the 

s .. pla and the iran content was determined making use at the 

etandard graph. 

Pbo!phoroY8 \ 

The principle behind phosphorous 8.tilftatjJon ie. 

that when the Protein fre. 'ilterate is treated with an acid 

molybdate, it 'Orms pho.ph.molybdic acid. The phoephoaolybdic 

acid is reduc.d by the addition of 1 Amino, 2 Naphtol, 

• Sulphonic acid reagent to produce a blue colour whoe. 

Intene1ty is proportional to the amount of phosphate pre.ent. 

Different aliquots ot standard phosphate solution 

containing 0.4 mgms. in 5 ml •• ere taken and the volume mads 

upta 8.6 mI. by the addition of distilled .ater. 1 mI. of 

molybdate solution (25 gms of ammonium molybdate dissolved 

1 - ri.ke and Subba Rao, Hauk'. practical physiological 
Chemistry, 13 ad. p.629. 
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1n 200 .1. of •• ter) follewed by 0.4 ml. of 1 AMino, 

2 Naphtol, 4 Sulphonic acid was added. The celour was than 

read in • Biocham calorl .... t.r using red filter. 

This procedure .as repeated 81th tha eample. 

_hesphorous content of the food •• mple w •• calculated with 

the help of the stand.rd graph. 

C.1c&um 1, 

Calcium wa. determined by precipitating it •• 

calcium oxalate and titrating the solution of oxa1ata ift 

dilute sulphuric acid against st.ndard potasstum permanganete. 

About 25 m1. of mineral aoluticn ••• takan into a 

dry beaker and the valuma was made uptc 150 ml. with dietilled 

".ter. twO! drops c-t methyl rad indicator waB added and the 

solution .a. neutralized with strong ammonia t111 it turned 

yellow. Then heated it to boil. adaed 10 m1. of fi ~ ammoniUII 

oxalate, continued boiling 'or tew mare minutes and 'ew 

drops of glacial acetic ar.id was added till the solution 

changed to distinct pink r;Q1Qul'~ Ttul solution II •• kapt aside 

for preCipitation for about 6 hours In a warm place. 

1 - mannual of laboratory Techniques (1965). 
National Institute of Nutrition. \ 
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I 
! The precipet.te was 'iltered through Whatman No.40 

'ilter paper and washed with warm di.tilled water till th. 

'ilterate .. e frea of oxalic acid. The precipitate ••• tren .. 

'erred into a beaker by petrei"Q a hole in the filter papal' 

and pouring about 10 ml. 0' 2 normal sulphuric acid. The 

solution wa. haated to about 70· C aAd titrated immediately 

with atandard potassium perm_Aganete end calculated the calcium 

content taking the 'ollowingaquation I 1 .1. 0' 0.05 normal 

KMN04 .~1 mg. of Ca. 

OXalic acid 1, 

Ten gram. of the fresh sample wss taken and .sace­

rated •• 11 .ith 25 ml. of 2 normal hydrochloric acid in a 

pestls and mortar. The ground sample was than transferred 

to 0 beak.r. weighed and then boIled in a waiar ~ath for 5 'mts •• 

The beakar with ita aon'.nte was .eighed again end ths 

weight was adjusted to the previous waight by the addition 

of distilled water. Th.,. the volume was made upto 100 ml. 

with 2 normal hydroch1orlc acid and filterad. 25 ml. of the 

filterat. wae taken and 5 ml. of phosphotungatate rsagent wa. 

added to precipitate the proteins, and kept overnight. Next 

day 1t wae centrifuged and tiltered again. 20 ml. at this 

filterat. waa taken, added 2-3 drop. of methyl red indicator 

1 - manual of laboratory TeChnique. (1965) 
National In.titute ot Nutrition. 
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j 
and neutralized with ammonia till~. oolour changed t. 

yell... Then 5 mI. ot Calcium chloride butter .a' added 

to precipitate the oxalatea and 1.,t over night. Next 

day it wae filtered through 'hetman No.40 tl1ter paper and 

,,"u!lh.d sevare! t1me. with water to tre.itfrom chlorid •• 

and then the filter paper wae tran.ferred to • beaker, 

follow.d by addition .t 5 mI. of 2 normal sulphuric acld 

and tltrated againat 0.02 noreal pot ••• tu. perm.nganate 

aolution. Oxalic acid content III •• calculated u81ng the 

'ormula , 

Titre value x strength of 
KIINO. 

Vitam!n •• 

x 0.41 x dilution. x __ ..:.;10::.;O;:..._, __ _ 
0.01 lilt. of 

la.v ••• 

1 
~rot'n9 lOne gr_ of lu.scertatad fresh l.ave. 

w.o takan in a Erlan mayer rlaek and saponified by the 

addition of 20 ml. of saturated athanolic potadmiu. hydro-

aide and rafls xed for 30 m.t.m.t.te. over Q water Oath. 

The .ample was cooled and 25 mI. 0' petrol.u. 

ether wes added, shaken well and transferred into a separating 

funnel. The cont ent. of the flask lIfare extracted tilth 20 .1. 

of petroleuM ether twice tran.farring the extract to the 

separating runnel each time. 50 MI. af water lila. then 

1 - Analysis of foods by Winton (1951) 
John Wiley' Sana. Inc. Cha,man , Hall, Ltd. 313. 
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/ poured into the seperating funnel, shaken .,ell and the alkaline 

ethonalic aolution was drawn off. 30 .1. of petroleum ether 

was added to the .eprating funnel thrice, ahaking the a,perating 

funnal each tima after the addition. The patroleum ather extracta 

•• ,re than washad .. ith 25 Ill. of .ater till the extract .... 

'rae 'rom alkali. To' remove the xanthophj'1I9, the extract _s 

ehaken wall for 20 minutes with 20 mi. ot '0% methanal. The 

.ethanol was drawn of' and the treatment repeated until the 

w •• hlng •• era colourless. The extract w.a then waahed .ith 21 mI. 

at water •• veral times to remove the methenol. Than an"ydrDU' 

.odium aulphata ..... added to the extract to ramove moietur. 

and the volume was made upto 50 mI. with petroleum ~th.r. Tha 

colour at the solution .a. fead 1n Klett SUMmerson Calorimetar 

uaing 440 m~ filter *nd the Carotane contsnt caleulatad by 

comparing with standard. 

Vitamani C content ll!aS detllt'mined caloril'''etrically, 

. "h1c;h i, ba.ed upon the meatl,U'ernsnt or t~8 \'txt.ant to mh1ch 

2, 8, dichlora phenol indophenol solution 1. d~colou~lzed 

by ascorbic acid sampla extracts or in standard ascorbic acid 

.o.).u\lons. Sinca reduction of tha dya with reduoing int.rferinl 

eubstanc8S is .low, rapid d8ter~lnation would be meauring mainly 

• the ascorbic acid content. 

1 ... LorrIeI' and Painting Modification, Ind. Eng. Cham. Anal. Ed. 
1942, 4. 846. 

, I, I' 

24 



I 
! Ta gat a representativa .a.ple, 25 ta 50 gram. 0' 

fr8sh laav8. were 'lended with an equal .eight 0' ,~ Ifteta-

phosphoric acid and the macerated mixture •• s m.de upto • 

suitable volume and 'iltered. 

Standard pury. • 

To dry te.t tube •• "aqui.ita volume of .t.ndar~ 

•• corbio acid solution (con'alnl09 40 ~g/.l) .a. pipatted 

and the volume was made upto 5 ml with 2~ .etepho.phorio acid. 

10 .1. at the dye was added alth a pipetta, anaken .all and 

the reading takan within 15to 20 saconds In a Biochem 

Calorimeter. The instrument was set to 100% transmission 

using a blank consisting 0' 5 m1. of 2% metaphoephoric acid 

solution and 10 ml. of distilled water. Tha colour wae read 

using a .. yellow gre.n filter (518 II,.). The absorbance III •• 

plotted against concentration. 

I mlo of tha extract ••• placed 1ft • dry te.t tUba 

and attar adding 10 m1. 0' the dye, the colour waa read a. in 

the C.S8 or standard. 

Vi-;amin C III •• calculatad aa mg. 0' •• corbic acid 

per 100 gms. or sample using the rormula. 

81E9Fbic acid C9"\'~ VQlume mid. ua • 100 
.1. or the extract taken - 100 Ima. of lilt. ot aampl. 

25 
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To ensure that the recipes tram thease ten leaves 

er, acceptable. 8 palatabili ty test waa conducted betora a .. ,' . " 

•• lactad panel consisting 0' 'our sta" mambars 'rom the 

'ood. and nutrition department and two student. 'rom the 

. I. Se. tinal yesr. 

Oal with greene, atlr 'ry 3nd chutney ware the 

three recipes seleoted. Amaranth ( Amal'ar.thlJs gangsticu. ) 

was taken as a standard for recipes 0' dal with greens and 

,tit' 'ry. taoh tlmtt th .. aa racipBs ware prepared with ot~er 

laavos, ttl!! corl'ss;Jofldil'lg recipe with Amaranth was a180 

preparl')d, efld served tor compal'i_aon. Gongura ( Hibiscua 

cannebinus ) chutney WttO taken as a standard for nompari eon 

of chutnoys. 

In Casa 0' dal with greens slight variation. in 

the proportion or green. to dal n.eded to be done a8 thay 

were founG unaceeDtabl. when prePared as per the standard 

recipe. Thummikura, Atthelukura and Guntakalavaraku are 

the leaves which weI's u •• d 1n lesser quanti ties than other 

leaves. Chenungaku lea' was found to be unacceptable when 

tuud :lIith dal and hence chutney was prepared out 0' it. 

Chutneys ware alSI') prepared wi th Guntaginj~ral<lJ, and Guntakala­
\ 
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chutney was prepared with only chanungaku l •• ves, as it 1a 

preparad that way in MY80ra Stat.. 10m. l.aves like Thummikura. 

Atthelukura, Thaaga Baccheli. Ceylon Baobhali , Guntakalavaraku 

and Chenungaku could not be ue.d .e etit try preparationa, .e 

•• a lIare fouftd to be unpalatable and .om. not suitable '01' 

stir 'ry,. Hanca .tir fry preparation ••• re not attempted with 

Tha racipe. u.ed for different preparation •• ar. aa 

'olIo.. t 

it 
OAt.. UlITH GltttNS 

#c' Ingr,dilat • -

Ireene -.. SO gIIe. ' 

Red gram dal ... ' 25 .. " 

Onion. ••• 10 • 
Gre.n chillies •• 2 II 

Tamarind ' .. I .. 
Oil •• 1 Table epoan • 

27 
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S ••• onlnge •• Fe. grain. of mu.tard 
and tenugreek. 

lalt to ta.ta. 

Ohal .ae co oked t and ..... nad • Then .dded Ireen., 

aalt and turm.ric .nd cookad till tender. The I'aclpe •• e the 

aallla tor the Amaranth (etandard reclp.). Thutlkura, Aanlul. 

'onnaganti, Caylon 8acohali. Tha.ga aacoh.li, Gul.atakura .nd 

Guntaginj.raku. In c ••• at Thummlkur •• Atthelukura and Gunt.kale­

varaku, 12 .. 01' l.av ••• ara uaed In.tead .1' 10 gma, tha ra.t ., 

th. r.oipe baing tha aama. 



/ ~; STIR fRY 

Ingr.di.nt. -

&ra.n. 

Onion! 
, ,: ' ,. Cr.an chillie. 

OU 
Seasonings 

Sal t to taat •• 

•• 
•• 
•• 

•• 
•• 

10 gm •• 

ZI gm •• 
2 gm •• 

1 table sp_'on • 

rew grains of mustard 
and oumin •• ada. 

Chopped oniona wars ... soned in ail along ad. th th • 

••• 8On91ng.. Then added ohapped g~ •• n. with aalt and turmeric 

and cooked till tender. Stlr fry pr,paration •• '1" prspar.d 

with Amar.nth (st.ndard recipe). Rangula Ponnaganti, Thutlkura, 

Gulmatakura and GuntaginJaraku a. per the above reoip,. 

CHUTNEY 

10g£.g&.nt. -
Graen. •• 50 p •• 

Red chillies • • 2 gift •• 

Tamarind •• 10 gma • 

Oil for •• 880oing • ~ frying leavas. •• 30 gms • 

Dry coconut • • 10 .... 
, •• aaning. • • 'aw gralns 0' mu.t,rd 

• .. d •• 
i;,".' Salt to tasta. 

Gr8.n. were fried in oil along with r.d ohilli,., 

tamarind and ground with salt and cooonut. Chutn.y •• '1" 

pr.parad u.ing the above recipe with gongura (atandard), 

Chaouogatcu and Guntakalavaraku. Gunta!ginJa1:.aklt chutn.y ." 

prepar.d in the fol10.1ng way. Th, leava, and r,d chilli,. 
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wera triad aeperatsly and ground along with tamarind and .alt. 

The proportlQn. of the ingredients u.ed .era the aame as that 

ueed for the ,tandsrd recipe. 

109rtdlent8 

CURDS CHUTN[" 

Creen. 
eUl'd 

CocDnut 

Cumin .eeda 

•• 
•• 
•• 
•• 

Oil for frylng the 
leave. and •• asoning. 

Gr.en chillies •• 

'ea80ning. •• 

Salt to taete. 

20 g .. l. 

1QO ml. 

50 g .. a • 

1/2 Tea apoDn. 

20 gm •• 

2 

re. gtaln. of muat.rd 
and A •• ofoetlda. 

The leave •• ere fried in oil and ground along with 

cUMin eeed., .alt and gr •• n chilliee. Then the ground p.8te wa • 

. mixed with curd. and .ea80ned. Thi. preparation ••• only lI.de 

with ch.nungaku l.ave. aa thi8 is the mast common recipe prapar.d 

with th8e8 leave. in "'yeore state. 

A .coce card .a. prepared (appendix - 1) to • ..,alu.te 

the recipe.. Colour. appearance, textura, odour, .ourn ••• , 

ta.ta, donen •• a and OVal' all acceptability ware ,radad. The 

3udge. weI'. explained about the quality Characteristics and 

grading. Evanthough numerical 8core was given to 8ech characteria-

tic ~nd.r conaideration, it wa. not indicated in the .core card. 
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I 
The Judges were asked to recor~ the grade in the 

boxes oppoeite to each characteristic. Subsequently the 

gradas given 'or physical characteristics .ere reduced to 

corresponding predetermined numerical .cor.e. 

Th. recipe •• ere t •• t.d at 11-00 A.m. or at 3-00 

p.m. rive to eix recipe •• ere te.ted at a time, each ti •• 

comparing with the corresponding standard rscipa. The del 

with gt.en. and .tir try preparation. wera kept in the hot 

plate and served hot to the Judge.. All the recipe. were 

•• rv.d in uni'orm ateal bowIe, which were laballad numerically. 

Th. tdentity 0' the leaves were not revealed to the Judge. to 

prevent subJectivity. ror the firet two daye. the •• me 

reoip •• were repe.ted to te.t the oonslstancy af Judgement 0' 
the Judges. 

. , 
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RESULTS AND DISCUSSION 



/ ,RESULT, 

Green leaves w.re analy.ed 'or their moisture, crude fibre, 

total a.h pratein, ether extrectives, carotene, Vitamin C, Tot.l 

'ro~, total phosphorous, calcium and oxalic acid content. Three 

.ample. of each 18.' .ara obtainad from di"erent .ources and 

.aU.mationa "are carried out for each sample .eparately in dupll-

c.t.. The percentages are calculated 'or each sample •• parataly. 

Th. individual values 0' the three .a .. plen of each lear are given 

in Appendix II (Table A-J). 

The moisture, carotene, Vitamin C and oxalic acid .ere e.-

ti.ated using fresh leave.. ror each e.timation, the percentage. 

on 'rash weight b.ais .era calCUlated and the averaga was obtained, 

Crude fibre, total ash, prot.in, .ther extractives, total iron. 

total phosphorous and calcium .era e.timated on dry .eight basis, 

the percentages ware calculatad 'or each 9~tim.tion and the .e.n 

values .ere found out. The percantages of the nutrients e.timated 

on dry weight baais are expreseed on fresh waight basi. making 

uea of the IRtJisture content of each s8inpla. 

The percentage value. (average of three samples) for moisture 

crude 'ibre, total aeh, protein and ether extractive. of the laave • 

• naly,ed on dry weight basi. are given in the Table I. The 

moi,ture content or the greens ranged .etween 72.2 to 92.' gma.% 

the least being observed in Atthelukura (72.2 gms.%) and Thum.ikura 

(72.3 gms.%) and the highest in ceylon Beechali. Crude fibre 
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content or the laave. on dry .eight ba.i. ranged bet.aan 5.6 (Cay­

Ion Bacchali) to 12.5 gm8.~ (Atthalukura). Tha total ash content 

is givan in Ta'l_ I. Amngule Ponnagant! has tha highest parc_n-

tage or tot.l ash (23%)and Thu.mikura the laast (8.9%) on dry 

weight baais. The protain contant or th_ leaves ranged 'rom 8.1 

(GuntaginJaraku) to 16 gme.% (Chenungaku) on dry weight basis • 

• he values or ether 8xtractiv9u an dry weight basis ranged '1'0. 
3.1 to 11 gms.%, tha higheat bein~ observed in Chenungaku and the 

la.at in Ceylon B.cehali. 

Tabla II givas the percentage values (average 0' the three 

eamples) of crude fibre, total ash, protGin tln1 ether extl'activaa 

calculated on 'rash weight basis. The avarage aoisture content 

or each leaf ia also given. 

Crude tlb~8 content or tha leaves on tresh weight b.ai. 

(Table II) ranged from 0.4 (Ceylon Bacchali) to 3.5 gms.~ 

(Atthelukura). Th. similar ohs~rvat!on ti~S mada when expressed 

on dry weight baais. Regarding th. total •• h content, Atthelukura 

had tha highest (4.2 gm8.%) and Thutikura tha l •• at (1.4 gms.~). 

The protein values an tresh weight b.aia ranged tram 1 (Ceylon . 
'aachell) to 3.5 gms.% (4tthelukure). Thn value. of ether 

sxtractlvaa on tresh weight haBie ranged 'rom 0.2 (Thu.mikura) 

to 3% (Atthelukura). 

The percentage values (average tor tM. thres saMpaa) 'or 

total iron, totsl phosphorous and calcium on dry weight baaia 

ara given ln Table Ill. Highest iron content on dry waight 

baais is ObS'lr.vad in Ceylon Bacchali (279 mgms. %), the na)(t 

33 
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being Guntakalavareku (241 IIgm •• %) and the lea.\ occuring in 

GuntaginJaraku (48.1 m9118.%). Total Phosphorous contant of tha la.ve. 

ranged from 131 mgms.% (Atthelukura) to 490 mglla.% (Guntag1njaraku). 

Celcium valuee on dry ',eight baeis are i11eo given in Tabla III. The 

c_1cium value. ranged from 988.6 (Ghenungaku) to 3855 mg ••• %(The.ga 

aecch_li). 

The percentage valuee of total iron, total pho.phorou.. 0.1-

cium and oxalic acid calculated on freah weight beal. are given 1ft the 

Table IV with the moature contont. The higheat iron content on frs.h 

wwight baais is .e.n in Gulmetekura (46.5 mgme.%), next being Gunt.­

kalavaraku (44 mgma.%) and ths 18ast occurring in GuntAginJaraku.'he 

total phosporueus content on tresh weight baaie ranged from 14.1 

(Theegs Bacchali) to 87 mgma.% {Gulmetakura.). The oalcium value.ot 

the leave. on 're.h m.!ght b~l_ r~nged 'rom 16.13 (Thutikura) to 815.6 

.gme.~(Atthelukura). The oxalic acid content 0' the leave. rang ad 'rom 

31.8 (Atth.lukura) to 1930 mgms.'(Thummikura). 
'_j. : 

Tha parc_ntage value. (averaga of thr •• samples) 'or carotana, 

vltamin A and vitam1n C content of the leave. analya.ad on 'raeh .eight 

~aai. are glven In Table V. The highest Caratane content is found 1n 

Chenungaku (15,583 pgms.) and the leest 1n Thutlkura (2500 ~mg.). The 

vita.in C val u.s ranged from 28 m~ •• (Atthelukura) to 95 mgm ••• 

(Ceylon Bacchali). 

eal,tabilit~ J§!\t 

The Amaranth del pt'eparatioh lias repaated aix tiNe. end subJect­

ed to palatability t.et to a panal of six members. The score. given by 

each Judge for these eix preparations ara .hewn i" Tabla VI. The mean 

36 

and the atandard deviations are also giv~n In the 9 •• 8 tabl., Statistical 
enalyai. 
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(analysta ot variance' 1'9veal.d that the aCOl'9a glven by each 

Judge 'or the sam. recipe repeated six tl.e., dld not dl,tel' 

.ignificantly at 10. level. 

tABLE VI 

Scol'e given 'or six AMaranth 0.1 preparatione by elx Judge. 
Blth ."n standard deviation. 

Tabla WIt giv.a the 8COl'S8 giVen by .ix judge. 

'or Amaranth and Gulmetakura dal. Th. avarage .cores arB 82.3 

and '71.3 raapectivaly. The means are teated by t ,,,t.at and lt 

fta tound that thay al-e not. signiticantly di,terent at S. level 

1n their acoeptability (1.17, t ~05 • 2.228). 
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. , ! • 
! 
i 

Tabla VII I The total score c given 'or Amaranth an~ 
Gulmatekura del by six Judges. 

::Judges Total score 'or Total score 
Amaranth Oft! Gulm.takura 

1 II .. 
t .,. 

'I 
t-";'fr c, 

" 11 

• , . .. 
• Wi .. , ... I • 

lI.an 82.3 71.3 

'or 
Oal 

Th. scares given by six Judges 'or Amaranth, Ceylon 

Baechali and Atthelukura dal ar8 given in Tabl. VIII. The 

averages scores obtained by Amaranth, Caylon Sacch.li and 

Atthelukura dal are 85.0, 82.1 and 11.3 respectively. Tha 

"ud-
g •• 

. :, 
"' I 

• • 
I 

lIaan 

T.ble VIII I The total aOore given 'or Amaranth, Caylon 
lecchali and Atthalukura 0.1 by six Judgse. 

Total 8core for Total acora for Total scor. for 
Amaranth Oa. Ceylon aaechali Oal Atthalkura Oal. 

I • '" .1 
12 a2 " .. aD • 
It 98 1. .. 84 I. I. 88 II 
as.a 82.1 .7.3 

••• n score given for th.s. three rec1pe •• er8 te.t by t t •• t and 

40 
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they .era found nat signifioantly differant at 5% laval 

(0.1517, t .05 • 2.228 ). 

Tabla IX givas tha scoras given by .i)( ;Judge. 

far Amaranth and Thutikura dal, thalr maans belng 83.1 and 81.:5 

r •• pactlv.ly. ThaiI' .. an acar ••• ara ta.t.d by t te.t and 

found not .lgnif108n'ly different from each other et 5% 

level ( 0.05321 t .05 • 2.228 ). 

Tabla IX t The total .cora given for Amaranth and 
Thutlkura Oal by ,1k Judga •• 

ludges 

t 

I 
a 

• • • 
lI.an 

Totel scara far 
Amaranth del 

88 

85 

'2 
83 

80 

11 

83.1 

Total score for 
Thutikura dal. 

.1 ~"'-,. ,. 
" IS ,. 
'1.3 

Tabla X show. the acora. obtained for Amaranth 

and Guntak.lavaraku dale Their ~ans are almo.t the same 

baing 79 and 19.6 respectively. The mean score of th •• e 

two w.ra Observed tn b. not s1gn1ficant11 different fram 

each other by t test at 5% laval (0.1511, t .05 • 2.221). 
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Tabl. X t The totel 8car. given for Amaranth and 
Guntakalavaraku Oal by aix Judges. 

3udge. Total scora fot' 
Amaranth Oal 

Tot al soo ra for 
Guntakalavaraku 0a1 

• 8 10 &3 
I 12 al 

I '8 66 ;, 17 I' 
I 7. 94 .. atl 82 

1I •• n 79 19.1 

table XI giv •• the tot al 8cor •• given by .ix Judg •• 

for Amaranth, Aangula Ponnagant1 and GuntaginJaraku dale ThaiI' 

Tabl. Xl t The total aCOr. given for Amaranth. 

Judges 

t 

• 
J 

• • • 
m •• n 

Rangula Pannagant! and GuntaglnJarsku 
Osl by s1x Judges. 

Total Bcore Total score for Total scare 
for Amaranth Rangula Ponna- Guntagi nj araleu 
Dal. gantt dale 

10 ,. ,. 
75 .. It 
65 If II 
71 'I • 
81 .. " 13 " I" 'I .• ' •• 6 66.5 

for 
Dal. 

•• an values aI's 19.4, 64.6 and 66.5 respectively. Thas. valu •• 
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/ .. ". 'ound not signi'icantly di"erant 'rom each othel' by 

, t.et ( 5.74, '.01- 1.56 ) .t 1~ level .lth degr.e. 0' 
Ire.dam 10. 

In Table XII the .core. given by .ix Judge. '01' 

"aranth, Thu .. lkura and Theag. Beech.li dal are tabulat.d. 

Judg •• 

t 
" 'I, 

't 
I 

• • • 
'.an 

Table XII - Tha total lCare given 'or Amaranth, 
Thu.mikura and The.g. aacchali dal 
by six juc:g ••• 

Total 8cor. ror Total 8core for Total acarI!! 'a I' 
Amaranth del Thummiku1'e dal Theege Becchali 

80 55 18 

88 80 '1 
81 41 ., 

,'I 

80 11 83 

94 l' 86 

91 80 13 

85.6 51.3 81.1 

Thuir Malin scor.s are 85.6,61.3 and 81.1 rtt.Pllctively. Their 

8ClJrRS .,er9 al., found not dgn.t,j,cantly di"erant at '" lev.l 

by r tact with degrees 0' fr8~dom 10 (7.36 , .01 c 1.56). 

Tabla XIII gi~e. the 8core. giv.n by .ix Judg •• 'or 

'lve chutney., Gongurs (me.n scora 19), GuntaginJaraku (59.5), 

Gunteka18Varaku (19.3), Chanungaku (aO.3) and Ch.r.ungaku curd. 

43 
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/ chutney (77.6). Their 8cor88 ",ar8 found to differ eigni­

ficantly at 1_ lev81 with degrees of freedom 20 when subjected 

Tabl. XIII • The total Boore for Gangurs, CuntaginJarsku, 
1 Guntakalavaraku, Ch.nungaku, Chutnay and 
t Chenungaku Curds chutney given by aix Judges. t.,; .>j., :. 

ludge. Congura Guntali- Guntaka- Chenungaku Chenungaku 
chutney nJaraku lavaraku chutney Curds .. chutnl~ chu~n!x s!Jutn!~ 

fi ,($ " ',., .. , . 68 .,. 
I {~: .. 11 I • 88 I. 0 

:; ,'{ • It 11 82 89 I.' 

4' , .. ., 80 77 1. 
"f~~~"''''"~"-''''';' tf .1 82 75 71 

.' ~ ~~~(;;5A 

,. 12 7. 84 .1 
mean 7. 59.5 79.3 80.3 11.6 

to f test (11.49, f .01 • 4.43). The might have b •• n due to the 

10. 8core obtained by Guntaginjaraku Chutney. 

Table XIV and ~V glve the 8core8 obtainad for etir 

fry preparation.. In tabla XIV the acoree given by .ix Judge. 

for AMaranth, Thutlkura and Gu1 •• takura .tlr try preparations 

are given. Thelr mean value. being 82.0, 78.8 and 51.8 rep •• c-

tlV81y, f Te.t iAdicatad that thelr scores are slightly 

different from one another at 1% level Vlith degrees of fre.dom 1D 

( 7.82, f.0 1 • 7.56). Thi8 might b. due to the 10", 8core 

obtai",d Dr iulmetakura cury. 
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Table XIV • The total scora" given tor AMaranth, 
Thutikura and Gulm.takura Stir try 
preparations by aix ludge •• 

ludg •• Amaranth Thutikur. Gulmetakura 
try try try 

1 7 79 17 51 

• , . 14 • • 83 51 13 

f 80 61 11 

" 87 81 31 

',I ., '5 85 

lIIean 12 71.8 58 •• 

Table XI give. the scora. tor A.aranth, Rangul. 
" 

Ponnaganti and GuntaginJaraku atir try ,reparation.,their 

value. being 15.1, 11 end 51.5 re.pectively. The scora of th •• e 

T.ble XV • The total acore given for Amaranth, Aangul. • 
Ponnagantl and GuntaginJaraku atir try 
preparation. by aix Judg.s. 

Judges Amaranth Rangula Ponna- GuntaginJaraku 
fry ganti try. fry 

• " ,. M 

t ,. .8 .t 
• .. 11 ., 
• fI 72 If 

• ,. a. • , 

• * "1 .9 II· • 
•• an '1.1 77 I ••• 

stir fry preparation. ware alao found significantly differant fro. 

aach othar .hen aubjacted to f teat at 1% leval .ith degree. 0' frae­

~. or 1Q ( 7."., , .01 • 1.56). Thia might be due to the low 
I' 

.cora. obtai ned by GuntaginJaraku stir fry preparation. 
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DISCUSSION 

The nutrient content of any plant product differa from 

•• mpla to s.mple, due to a number of factors namely lOcation, 

'eaeon, type of .oil, fertilis.tion of the solI and maturity 

of the .ample. This was also observed in the case of the 

three samples of each leaf enalysed for the present study. 

But tha.e variationa in the nutriant content from eample to 

sample cannot be attribut.d to the levsl of fertilization, a. 

the leave. obtained for th. present .tudy .ere not cultiVated. 

They .ere .oetly obtained from the fields end open area. dur­

ing the .ame •••• on 'fro. December to rebruary). Hance the 

variation. in the nutrient content from sample to s.mple can 

be attributed to the differance. in location, type of soil and 

the maturity of the leave •• 

All the nutrients did not vary from lampla to sample 

to the lame extent. The valu.e for carotene, Vitamin e, total 

iron, total Phosphorous, Calcium and O.alic acid veried consi­

derably from sample to sample of the same l •• f. Where as the 

value. for moisture, crude fibre, tot.l ash protein and ether 

extractive. did not vary much. The Values af individual samples 

.ith their renges are given in APpendix II (Tabl.-A-l). 

To gat a r.~re88ntative value of any of the nutrient 

especially tor carotene, iron, phosphorous, calcium and oxalic 

acid, it is necesaary to procure s.veral sampl.s for analysis 
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and do tha individual •• timation af aach .ampl. or coll.ct .ample. 

'ram different Bouroea, hamogeniae them and take the homogenate 

for the analysia. Level of maturity and location 0' tha plant, 

.eamad to be having an eff80t on the carotanep iron,phoaphorou., 

Vitamin C,aaloium and oxalic aaid content .f the leave.. To 

.ee thair _"8Ct, leave. at different levels of maturity can be 

analYlld. 

"et 0' t h. laaves analy.ed are found to be rich in their 

nutrient oontent. Their nutritive value i. compared with the 

nutritive v&lu. of Amaran.h, as this ia the moat coamonly consumed 

gre.n l •• ry vagetable in thi. part of the country. 

It i. obvious tram rig.l, that Atthelukura and ThuMmikura 

have excaptionally high content of crude fibre on fresh waight 

ba.i. (3.5 and 3.2 gm •• % re.pectively). High value. were ob.er­

ved on dry weight b.si. alIa. The crude fibre content of these 

two leave. i8 ~/2 time. aa thet of Amaranth (1 gm.%). Ceylon 

aecchali and Tha.g. Beechali contatn very Ie •• of orude fibre 

eft fra.h weight beais (1.4 and 0.6 gms.~ respectively). (Tha •• 

two leeves can be included in low fibre diet •• 

Rangul. Ponnaganti has the highest content of total 8.h 

on dry weight baai. (23 gms.%) and Thummikura the 1.a.t (8.9 gme.%). 

On 're.h weight basis (Tabla II) Atthalukure has the highe.t 

content of total ash (4.2 gms.%). Tha Values of totsl ash on 

tr •• h .eight baais for Atthe1uku~8 lulme\skura eftd lufttakalavaraku 

47 

are remarkably higher (4.2 gms. %, 4 gms. % aftd 3.5 gms. % respectively), 
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than ather leaves which range fram 1.4 gms.% (Thutikura) to 

2.8 gms.% (Rangula Pannaganti). The high valu •• of Atthelukura, 

Gulmetakura and Cuntakalavarsku corra.pond with the value. of 

.ome leaves reported by I.c.m.R •• (1966), .uch a. curry laav •• 

(4 9m8.%) and Chakravarti Kaerai (4.2 gme.%). 

Very high protein value. are observed on dry ~aight 

baals ranging fram 8.1 g_s.% (GuntaginJaraku) to 16 gms.(Chanungaku). 

Th. protein contQnt of the leava. on fre.h weight basi. i. com­

pared with that of Amaranth and i •• hown in the barchart (rig.2). 

It 1. s.en rrom rig.2 that all the value. are much lower than 

AMaranth, which has 4 gms.% of protein. The value. of the leaves 

analy.ed range from 1 ... % (Ceylon Bacchali) to 3.5 gms.% (Atthe­

lukura). Chenungaku, Thummikura, Atthelukura and Gulmetakura 

have almost the sa.e valu •• ranging from 3.1 to 3.5 g •• % of pro-

teln, wherea. the protein value. of other l.aves range from 1 gm.% 

to 2.1 gms.%. It is very clear that fresh leaves do not contri-

bute much to protein. But if the dried leaves are incorporated 

with flour for some preparations like dosai, wadas, uppma, chutney 

powders, atc., thsy would prove to be good source. or protein 

and could be u.ed for school lunch programme.. kamal.nathan at al 

hed evaluated tha acceptability of some recipe. using Lucern. 

18a' p~ot&in c~nc9ntrate. It wae 'ound, that reclpes like dal 

ball~, chutney powdare and ragi adai, .ere well accepted at 5~ 

leval of leaf protein incorporation, than at higher laval.. Green • 

• Gopalan C. , Balasubramanian S.C.(1966) - The Nutritive value 
of Indi.n rooda and tha Planning of Sati.factory ~iets -
Spacial report aariea 42. 
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chutney mas accapted both at higher and lower levels (5% and 10%) 

0' incorporation. lore 0' such research work ne.d to be taken up 

and production of Ie.' prot.in concentrates also naad to be cam­

lIarci.lieed and popularised. 

Green leaves are a very poor source of 'at. Thm ~th.r 

extractives ranged from 0.2 (Thu.mikura) to 3% (Atthalukura). 

Tha.e value. represent not only the fat content, but alsa the 

ether extractable fractions like chlorophyll, cerotenoids etc. 

It i. observed, that Most of the greens, analyeed are rich' 

in total iron, total phosphorous, calcium and exalio acid as i. 

generally the cas. with all the graens. Ceylon Bacohali has the 

high •• t iron content (218 mgms.%) an dry weight basis and Gunt.­

ginjaraku the least (49 mgms.%). The iron and phosphorous con­

tents of the green leaves on fresh weight basia are co~pared 

with that of Amaranth and presented in the bar chart (rig.3). On 

freah weight basis. Qulmetakura has the high8~t iron content 

(45.5 mg ••• %) (rig.3). Tha naxt being Guntakalavaraku (44.04 mgms.%). 

and the les.t in Guntaginjaraku (5.6 mgms.%). The iron content 

of Gulmetakura and Guntakalavaraku is almost twice as that of 

Amaranth, which has 25.5 .gIl8.% ae se.n in rig.3. The.e leave. 

Can prove to be good sources of iron it incorporated in the diet., 

especially in school lunch programmes. 

Gul •• takura is the rich •• t aource of total phosphorous 

among the greens analysed as is saen in rlg.3. It hae 87 mg.% 
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of ph08phorous which nearly corra.ponds with tha v .. lua of 

Amaranth (83 .g.s.%) Thu .. ikura. Guntaginjaraku and Guntakalavaraku 

also have high total phosphorous content (69.4, 61.8 and 79 mg.s.%) 

respectively, whereas Ch.nungaku, Atthelukura, Thutikura, Rangula 

Ponnaganti and Ceylon Bacchali have lo.er phosphorous content 

comparatively. Theega aacchali has the l.ast phosphorous content 

(14.5 mg_8.%). The presence of high quantities of phosphorous 

i. of no Use, If the leaf has vary high phytate content which in­

terferes with the phosphorous utilisation. Hence, it is important 

to determine the phytate content along with phosphorous to gat a 

true picture of the utilisation of phosphorous. 

Th. proportion of calcium to oxalic acid (on fresh weight 

basis) is given in the component bar chart (rig.4). Th. valua. 

for Amaranth are .lso given for comparison. Tha actual valu.s in 

mgms.% are giVen in Table tV. Atthelukura has an exceptionally 

high content of calcium as compared to Amaranth and the other 

leav •• analysed. Calcium content of Amaranth is approximately half 

the quantity that is present in Atthalukurao Moreover, the oxalic 

acid content of Atthelukura is very less (37.0 mgm%). Hence it 

can be considered as a real good source of calcium. The values 

0' calcium for spined Amaranth (aDO mgms.%) and curry leav.s 

(830 mgms.%) reported by I.C.M.R. (19&6) nearly corresponds with 

that of Atthalukura (815.6 mgms.%). The calcium content of Gul.e­

takura (491.3) comes next to Atthelukura, but it has a relatively 

higher content of oxalic acid (282 mgms.%). The Calcium values 

of Thummikura (363.4 m9ms.%), Theega laccha11 (324.0 mgms.%) and 

Guntakalavaraku (382.3 mgm8.%) are close to that of Amaranth, but 

the oxalic acid content of Thummikura and Theega Becchali is very 
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high (1130 and 1048 mgma. % respectively). Guntakalavaraku has 

lower oxalic acid content (252 mgma.%) 8. compared to Thummikura 

and Theega Bacchali. Oxalic acid content of Thummikura (1930 mgms%) 

Rangula Pannaganti (1071 _g_ .. %), Thaega Bacchali (1270 mgma.%) 

and Ceylon Bacchali (1048.5 .om8.%) i. vary high. Caylon Bacchali 

has the l.ast calcium content, but the oKalic aaid content is about 

14 time. that of calcium. GuntaginJaraku has low calcium content 

comparatively (135.9 mgms.%) but the oxalic acid content is alao 

low (39.6 mgms.%). Chenungaku, Atthelukura, Gulmetakura. Qunta­

ginJaraku. luntakalavnraku ara obsarved to bacontaining Ie •• 

amount of oxalic acid compared to Amaranth. Though graan leave. 

ars rich sources of calcium, thei~ utilization cannot be gUaranteed 

because of the presence of high amounts of oxalic acid in most 

of ths leaves. Atthclukura seems to be an exception. It contains 

high amounts or c£lciurn with least amount of oxalic acid. 

Grean leaves are a180 goad sourc •• of carotena. The carotene 

content of the leaves (on fresh weight basi.) analy.ed i. compared 

with that of Amaranth in the bar diagram (rig.5). The actual 

values in ~gms. are also given in the same figura, It is obvioUS 

'rom r1g.8., that .oat of the grsens analysed contain higher caro­

tene cOI,tent than Amaranth. Chenungaku has the high •• t carotana 

content (15.583 ,.gms) which i3 about three timea that 0' Amarllnth. 

Atthfl91ukura, Gulmetakura and Guntagilljaraku also have higher caro­

tene values comparatively (12,222 ~gms; 10,041 ~gms. and 11,083~g8. 

respectively). Thutikura contains the least amount of carotene 
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(2,500 ~m8)t Thaega 8ac~li hns almcst th. same a.ount of carotene 

(5,166 ~gm8) 88 that of Amaranth. The valuaa of Thumllikura, 

Rangula Ponnaganti and Guntakalavaraku are in betwe8n (7,250, 

8,831 and 1,20S ~gm8. re.pectively). mreons though being very 

choap and 8asily available t.: '/ are not usod ~requently by most 

of ths people. The wide spread vitamin A deficiency among chil­

dren can be 8asily eliminated, only if the daily use of greene 

is propogated among the people. 

lost of the greens analysod are found to contain good amount. 

of Vitamin C. The average Vitamin C valuBs of the leaves on fresh 

weight baais ~re compared m1th th~t of ~8ranth 1n the bar chart, 

(rig.6). Comparatively the Vitamin C content of all the leave. 

1. les9 than that ot Amaranth. GuntaglnJaraku cont.ins the highest 

content of Vitamin C (97.0 mgs.) compared to other leaves analysed. 

The average value of Vitamin C for gunta~nj~raku leaf 1& 16.5 mgs. 

as giVen in Table Na.V. This is because of the low vita.in C value 

obtained 'or one 0' the samples procured frDm Chittoor district 

aftar 48 hours of plucking. The avsrage of the two fresh samples 

ware taken and made use of for comparison (bar chart) due to which 

a higher average was obtainod in the figure as ccmpared to the 

Table V value. One sample ot Caylon Bacchali contained 120 mgms.% 

of Vitamin C. (App~nd!x II Table J), but dug to the lower value. 

obtained for thA other two samples, tha average i8 reduced to 

85 .gm8.~). This 9U9Qssts that the fronh leaves of Ceylon Bacchal! 

if plucked at the right $tage Df growth, may conta!' higher valu •• 
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af Vitamin C. Atthalukura has the least Vitamin C content 

(28 _,m8.%) next baing Chenungaku (31.5 mgms.%). Rangula Ponna­

ganti and Guntakalavaraku havs the .ame amount of Vitamin C con-

tent that i8 54 mg8.%. Thummikura, Thutikura, GuntakginJaraku 

and Theaga lacchali hava slightly higher Vitamin C content. 

(84.5, 75.0, 16.5 and 72.3 mg8.~ respactively). The wide Varia­

tion in tha Vit.min C content of the three aampl.s of the aama 

leaf suggest, that maturity and duration of atorage have a pro-

'ound e"ect on the Vitamin C content 0' the laave •• 

The nutritive values of Thutikura (Ipomea reptana), 

Cu1metakura (A.tercantha 10ngifo1ia), and Ceylon lacchali (Ta1inum 

Triangular.) are reported by t.C.M.R. (1966).* In tabla NO-XVI 

tha reported valu.a are compared with the estimated valu •• 0' 
the present atudy. It i. ob.erved 'rom the table that the value. 

'or total iron, phosphorous and calcium varied much. This could 

have baan due to differences tram sample to sample. Th. valu •• 

af the SaMe nutrients (total iron, phosphorous and calcium) 

Varied trom sample to sample 0' the sams leaf evan in the present 

atudy. Hance to get B representative value of the.e nutrients, 

More nuMber ot samples ot the sama leaf should ba taken and 

analy •• d • 

• Copalan and Balasubramanian S.C. (1966) - Nutritive value at Indian 
Foods and the Planning of Satisfactory diet.. Special report 
Saries -42. 
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/ Palatability test. 

The ~a.ult. of the palatability te.t showed, that ,11 tha 

recipe. put forth for fin,l tasting .ere acceptable. Slight 

modificationa in th. basic recipe 0' del with greens ••• neces.ary 

'or soma leave. regarding the proportion of greena to dale When 

Guntakalavaraku dal was prepared according to the standard recipe, 

the Judg., expre.e.d definite dialike towarde the product (me.n 

.core. baing 82.1 ,a again.t 85.1 'or AMaranth). But when 12 gma. 

of Guntaka1avaraku leave, .ere u.ed in.tead 0' 50 g.a. to the 

eame quantity or dal, it was well accepted. Ilmilarly Thummig­

kura and Atthalukura •• re well accepted when 12 9ma. of leav •• 

were uaed. Thus it ia a8en that 'or dal preparation .1'1 tit. : i 

leava. cannot b8 uaed at tha .ame lavel. 

Dal with greens, .tir 'ry and chutney could not be made with 

all the leave.. Some W8re better accepted .a chutney •• ome •• 

dals and others es 'r1 ••• 

; Ponnaganti Hre accepted 

Thutikura, Gulmetakura and .angula 

both a8 atir 'riaa a8 well aa dal with 

greens, whereas Guntaka1avaraku waa accepted as d,l with gr.en. 

and in the form of ohutney. Buntakalevaraku atir 'ry .a. 8xpre •• 8d 

as being bitter and not accepted. 

In the ca •• of Thummikura, Atthelukura, Ceylon Bacchali 

and Theaga lacchali, the dal with greena preparation waa made ua. 

0' and they were all well accepted. Chanungeku leave. ware accepted 

8nly .a curda Chutney and chutney. In 'act the curda chutney 
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scored much higher tha~ the atandard Gongura Chutney (Tabla XIII). 

Chenungeku del was e~pressed as being very bitter and not accepted. 

"~. it lIa. Rot put forth for final t.sting. 

Thus it ie s.en that the same recipes do nat hold good for 

.11 the laaves. tach leaf has ita own taste and characteristic 

flavour, which ••• t be carer~lly studied and then suitable reoipes 

developed and standardi.ed for aach leaG .eparately. loat of 

the paople would not accept a new recipe vary easlly. Hane. 

tha co.~" preparations made with thas. laav.s by the raw paople 

who consume theae gre.ns should be studied and with nacas.ary 

modifications, thay could be made well acceptable. 

- I 
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SUMmARY AND CONCLUSION 

Ten unco .. on gre.n leave •• ere analy.ad 'or thalr Moi.tura, 

crude 'ibre. total a.h, protein, ethar axtractives, a Cerotene, 

Vit .. ln &' total iron and phosphorous, calciUM and oxalic acld 

conte"t. 

I •• ult. 0' analysl. showad that mo.t or th •• a leave. are 

.1ch In total iron, pho.phorous, calcium and Vita.ln C. Ox.llc 

acid content or the •• l.av ••• a •• lso 'ound to ba high .xcept In 

tha c ••• 0' Atth.lukur. (Lactuca runclnat.) and GuntaJinJaraku 

(Eelipta alba). So •• 0' the leaves such a. Gulmatakura (A.tarcantha 

longi ro11a) and Guntakalav~raku (£clipta alba. amall vari.ty) 

contain .xceptionally high aMOunts 0' lron. lost 0' the l.ave. 

analy.ad •• r. also 'ound to be rich in 8 Carotan.. (Chanungaku 

(Caa.ia occid.ntalia) and Atthalukura •• r. 'ound to b. the riche.t 

.. urc ••• , 8 Carotene among the laav •• analya.d. 

laturity ••••• d to b. having an a"ect on the 8 Carat.ne 

Vita.ln C, Oxalic acid and minaral content or the l.ava.. Thi • 

•• p.ct can be takan up 'or 'urther atudy_ 

Ilda range. 'or so.e nutrient. like 8 Carotan., Vitamin C. 

Calcium, total Iron, total Pho.phorous and Oxalic acid .ere ob •• rved. 

Thi. might have baen due to saMpling error. To control this error 

and to get a representative value 'or the above mentioned nutrients, 

.afty .amplaa 0' each lea' should ba analy.ed. 



Th.re are .till .0 •• .ore unoom.on .dible gr •• n leav •• 

that need to b. analy •• d. Along with chamical analy.1 •• upple­

•• ntary .tudi •• can al.o be taken up .ith the •• leave.. The dried 

1 •• ' powd.rs can ba u.ed 'ar .uch suppl ... ntary .tudi.s •• they 

have a high prote1n content. Th. true prot.in content. the •• -

•• nti.l .-1no acid pattern can also b •• tudi.d. 

Along .1th ChaMical analy.is acceptability t •• t ••• re 

conducted and all tha •• l.av •••• re 'ound to b ••• 11 accept.d. 

Th •• tandardi •• t10n 0' the r.cip •• with th ••• unco .. on 'ood •• nd 

' •• ting tham 'or their .cceptability 1. very •••• ntial for popul.­

riB1ng .uch r.re nutritious fooda .. ong the public. 
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APPENDIX I 

SCORE CARD rOR THE PALATABILITY TEST 

Nama 0' the ludg. Date 

I. 

Please check for each quality in the appropriate block. 
Proceed in the given order. Please finish evaluating 
one quality and then only proceed to the next. 
Evaluate one recipe at a time. 

Scores 1 2 :5 

I 

Aeeair!i!ngl 

1. Very ple.eing • • 
2. Moderately ple.aing 

3. Neither pleasing 
nor diflpleasing • • 

4. Slightly unplaasant 

5. Unpleasant • • 

II. Golay£. 

1. Well enhanced • • 

2. Natural green 
colour • • 

3. Colour fairly wall 
preserv'sd • • 

4. Slightly discolour-
ed(Oraenish brown). 

5. Highly discoloured 
or brown • • 

T1me 

4 

,~, , 



Scores 1 
f 

2 :5 4 

III. T!~tur! 
" , 

1. Very tender to 
.. t 

, 
: ••• ' , 

" 

2. moderately tender 
" . . , 

3. fairly 80ft • •• . 

1
'
, 

, , 4. Hard " fibrous •• , , " , . 

5. Very fibrous • • 

IV. gdoYE , 

1. Odour of wall l; 
cooked greens 
(sule9t " sour) •• 

" 

2. Odour of un-
cooked greens • • 

3. Slightly foreig" . . 

4. No od6ur at all. 

5. Vsry unpleasent. 

6. Odour resembling 
sulphur compounds 

\I. §ourness 

1. fairly sour •• 

2. Slightly less 
aour • • 

3. Not sour 
• e' 

4. Very aour ee 

•• !. 



3 

Scoras 1 . 2 3 • 
VI. ra.te 

1. Excellent •• 

2. Very good •• 
3. Good •• 

4. Bland •• 
5. Very bland •• 

'-
" 

6. Insipid • • 

VII. ganen@;u! 

1. Wall cooked 
, 

•• ,.. 

2. f"airly wall 
cooked •• 

T'''''_ ,-.-, 

3" Slightly OVaI.' 
cooked •• 

4. Slightly under 
cooked · .. 

OVER ALL ACCEPTABILITl • 
1. Acceptable • • 

2. Neither. liked 
nor disliked • • 

3. Not acceptable •• 

. . 
4' • 



APPENDIX II 

• Percentage of proximate principles of Chenungaku leaves. 

e Mois- an dry useight basis 
tura 

Crude fibre Total ash Protein Ether 8xtrac-
(gms) (gms) (gms) (gms) ti v 9 s. ( gm II ) 

1) 80.38 5.14 10.40 15.92 10.38 

i) 79.86 5.04 10.62 15.92 10.36 

1) 78.49 5.67 10.74 15.75 10.60 

1) 78.47 5.82 10.72 15.75 10.90 

1) 80.20 6.10 10.30 16.28 11.90 

1) SG.43 6.25 10.25 16.28 11.12 

s- 1.96 1.21 0.49 0.53 1.54 

.' 

I Percentage of vitamins and minerals of Chenungaku leaves. 

"'<."" 

I Carutene Vi'ialmin O)(slic On dry weight basia 
C acid 

Iron Phosphourous Calcium 
(~glns) (mgms) (r.-tgms) (mgms) (mgms) (mgma) 

1) 16,250 23.2 145.8 90.0 181.0 860 

i.) 15.250 23.2 145.8 90.0 181.0 860 

1) 15,000 32.0 152.0 47.0 211.0 826 

L) 15,000 32.0 162.0 41.0 211.0 - 826 

l) 15,50f.) 39.2 140.0 125.0 184.0 1280 

i) 15,000 39.2 140.0 125.0 184.0 1280 

s ,1,250 16.0 22.0 7B.O 30.0 454 

re~ence between the maximum and minimum values • 

• 



I Percentage of proximate principles of Thummikura leaves. 

a Moisture On dry weight basis 

Crude fibre Total ash Protein (thBr Qxtrac-
(gme) (gms) (gms) (gms) Uvea (gms) 

) 72.50 10.10 8.90 12.25 6.42 

) 73.01) 11.32 8.8? 12.25 1S.55 

) 73.00 12.40 9.02 11.02 7.93 

) 72.65 12.82 9.18 11.02 7,.81 

) 71.14 11.91 B.70 11.12 6.25 

), 71.52 11.20 a.75 11.72 6.40 

!l 2.14 2.12 0.48 1.18 1.58 

I Perc~ntaga of vitamins and minerals of Thummikura leaves. 

____ .........,._ .... __ ._~_I'._ ... _~- .. -
Carotene Vitamin Oxalic On dry weight baais 

,0- a.cid _..-__ .. _---- --
"-

Iron Phosphorous Calcium 
(""911'18) (mgms) (mgms) (mgln!3 ) (r!1gms) (mgms) 

---,-----
. ) 70110 73.50 1998.0 85.0 2156.6 1110 

.) 75UO 13.50 95.0 266.6 1186 

. ) 6500 100.00 1917.0 1B.3 253.0 1258 

,) 6500 100.00 1917.0 78.3 253.0 1258 , 

) 8000 90.00 1976.5 115.0 232.0 1440 

,) 0000 80.00 1676.5 115.0 232.0 1560 

1500 27.00 121.5 36 • ., 35.0 DO 



C(1) I Percentage of proximate principla. of Atthelukura leave •• 

Sample Moisture On dry wei ght basis 
No. 

Crude fibra Total ash Protein Ether e.trac-
(9ms) (gms) (gms) (gms) tives (gms) 

1 (i) 72.13 13.54 16.52 13.12 10.76 

(ii) 71.64 13.00 16.72 13.12 10.92 

2 (1) 72.53 11.60 13.60 12.80 11.24 

(ii) 72. :30 12.12 14.00 12.80 11.80 

3 (1.) 72.42 12.00 15.12 12.60 10.35 
(11) 72.60 12.50 15.22 12.60 10.56 

Range. 0.99 1.94 3.12 0.52 1.45 

C(2) • Percentage of vitamins and minerals of Atthulukura l •• ves. 

Sample Carotene Vitamin Oxalic On dry ulaight basis 
Na. C acid 

Iron Phosphorous CalciLlm 
(,..gms) (mgms) (mgms) (mgms) (mgms) (mgms) 

1 (i) 14,167 24.0 54.0 35.' 128.0 3000 

(il) 16,667 24.0 54.0 35.0 128.0 3010 

2 (i) 11,250 38.0 38.0 48.3 164.0 2940 

(1i) 11,250 38.0 38.0 48.3 164.0 2940 

3 (1) 10,000 24.0 21.6 65.0 120.0 28 •• 

(11) 10,000 24.0 21.6 65.0 120.0 2880 

Ranges 4,167 14.0 32.4 30.0 44.0 130 



/ 

0(1) I Percentage of proximate principles of Thutikura leavas. 

Sample Moisture On dry weight basis 
No. 

Crude fibre Total ash Protein Ethf3r 9xtrac-
(gms) (9ms) (gms) (l}1Ia) tives(gma) 

1 (1) 85.70 10.40 9.18 12.80 4.34 

(11) 86.60 11.00 9.20 12.80 4.45 

2 (i) 85.00 11.41 9.66 12.50 4.81 

(ii) 85.00 12.00 9.71 12.50 4.92 

3 (i) 85.23 12.01 10.50 13.00 3.97 

(ii) 85.23 12.30 10.39 13.00 3.96 

Ranges 1.37 1.90 1.30 0.5 0.96 

0(2) I Percentages of vitamins and minerals of Thutikura leavB •• 

Sample ear~'tane Vi-Gamin Oxalic On dry wai;:}ht basi .• 
No. e acid 

Iron Phosphorous Calcium 
()'Mgs) (Ingms) (mg'TIs) (m~rns) (mgme) (mgms) 

1 (i) 2,500 63 529.2 101.25 372 1200 

(il) 2,500 63 529.2 101.25 ';:,72 1200 

2 (1 ) 3,000 78 540.0 106.25 372 1240 

(Ii) 3,000 78 540.0 106.25 372 1240 

3 (i) 2,000 84 504.0 125.00 352 1280 

(il) 2,000 84 504.0 125.00 352 1280 

Ranges 1,000 21 36.0 23.75 20 80 

I " 
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£(1) • Percentage of proximate principles ot Rangula Ponnaganti leaves. 

Sample l'Iloistura On dry weight basis 
No. 

Crude fibre Total ash Protein ::ther extrac-
(gma) (gms) (gms) (gms) tive. (gm.) 

1 (1) 88.10 11.90 23.51 12.80 10.27 

(ii) 87.50 11.52 23.61 12.80 10.30 

2 (i) 8B.00 9.14 23.00 13.60 9.24 

(11) BB.38 9.82 .. 22.50 13.60 9.315 
-~ 

3 (i) 88.44 10.22 23.01 13.30 10.15 

(11) 88.02 11.00 23.00 13.30 10.10 
"- . 

Ranges 0.94 2.76 1.11 0.80 1.21 

t(2) • 'areentage of vitamins and minerals of Aangula Ponnaganti leaves. 

Sample Carotene Vitamin Oxalic On d~y weight basis 
I •• C acid 

Iron Phosphorous Calciull 
(",mgms) (m9ms) (mgms) (mgms) (mgms) (lIgms) 

1 (1) 8,000 48 105 •••• 1800 

(11) 8,000 48 1107 105 - 1800 

2 (i) 8,750 56 1880 150 '112 1840 

(ii) 8,750 SI 1080 150 III 1140 

3 (i) 10,000 -5t'J 1026 80 214 2200 

(ii) 9,583 60 1026 80 214 2200 

Ranges 2,000 12 81 70 166 400 



G(1) ! Percentage of' proximate principles of Gunt~glnJaraku leaves. 

Sample moisture On dry weight b~8ie .. ~ 
Tot~l ash Pt"ote1n Ether ext rac-C:1:"ude f1b:!:'e 

(gms) (gills) (gms) (gm8) t1ves (gms) 

1 (1) 85.~O 9.02 12.85 9.62 7.35 

(11) 85.53 9.90 1:5.01 9.62 7.34 

2 (1 ) 96.91 10.15 13.27 10.5u 7.20 

(11 ) 86.60 10.10 13.41 10.50 7.20 

3 (1) 86.20 •• SO 13. ~2fJ g.20 ~.ge 

(11) 86.63 10.00 13.12 9.20 6 •• 

Ranges 1.51 1.6' 0.56 1.30 0.45 ,. 

G( 2) I Percentage of vitamlna and minerals of' GuntaginJaraku leaves. 

---,-.. -
Sample Carotene Vltcmin Ox~llc On dry weight basis 

No. C. acid 
Iroll Phos",huruua Calcium 

(,umgs) (myms' (marne) (mgma) (mgIll8) (",gms) _ ____.--_ 

1 (1) 11,250 35.50 43.2 46.0 4~6 9aO 
(11) 11,250 35.5Q 43 .. 2 46.0 496 ,eo 

2 (1) 13,750 90.00 40.5 43.3 512 1041 
(11) 10,750 90.00 40.5 43.3 512 1040 

:5 (1) 11,000 1::14.00 35.1 55.0 464 1(JOO 

(11) 12,,)00 104.00 35.1 55.0 464 1020 

Ranges 'II 68.50 S.1 11. , • 40 

, 

, .. i i 



H(1) I Percentage of' proximate principles of Theega Becchali leavas. 

Sa'ftple moisture On dry weight basie 
No -

Crude fibre Total ash Protein Ether .)(trac-
~ (gms) (gma) (gms) (gms) Uvea (gms) 

1 (i) 91.72 7.30 20.17 14.90 10.01 

(ii) 91.45 7.30 20.20 14.90 10.24 

2 (1) 91.90 8.20 22.14 11.35 10.00 

(ii) 91.71 8.00 ~2.08 14.35 10.14 

3 (i) ~1.60 7.54 21.60 14.00 9.90 
i .:(.u.) 91.22 7.70 21.50 14.00 9.eO 

Ranges 0.68 0.89 1.97 0.90 0.44 

H( 2) I Percentage of vitamins and mineral. of Thaega Becchali leaves. 

-. 
Sample Cerotene Vitam1-" OxcU" On dry lIJeiqht besis 

No. e acld --. 
Iron Phosph!ll'oUS Calcium 

(fo'lTl 9 s ) (mgne) (!l'lg:n 13) (mgnl e) (1IIgfilS) (mgma) 

" (1) 5000 70.88$ 1371 110 H~6 3960 

(u) 5000 70.00 1377 110 196 39GO 

2 (i) 6000 74.00 1215 117 180 4000 

(il) 6000 14.00 1215 117 180 4000 

3 (i) 4500 73.00 1219 175 144 3608 

(1,1) 4S0il 73.00 1219 1'5 144 360B 

Ranges 1500 4.00 162 65 52 392 

, f'., 
;'.. , ! 

; 
t 
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1(1) I Percentage of proximate principles of Guntakalavaraku leavl._. 

·Ssmple moisture On dry weight basia 
No. 

Crude fibre Total ash Protein Ether extrac-
tives (gms) 

(gm.) (gms) (gms) (gms) 

1 (I) 82.32 8.40 20.40 11.55 5.54 

(11) 82.10 8.70 20.62 1'.55 5.50 

2 (1) S2.20 9.10 19.80 11.02 15 .10 

(ii) 82.04 9.00 20.00 11.82 6.04 

S (1) 81.22 8.30 20.11 12.10 6.20 

(i1) 81.60 8.70 20.85 '12.10 6.13 

Ranges 1.10 0.80 1.05 1.08 0.70 

.>1;': 

1(2) I Percentage of v.1.t~lmi"s and m1ne1'al. 0' Guntakalavarmku leaves. 

Sample Caretene Vitamin Oxalic On dry weight basi. 
Nc. e acit.! 

Iron Phosphorous Calcium 
(""gms) (mgms) (mgms) (mgms) (mgms) (mgms) 

1 (1) 7,500 49.0 184.0 200 436 21150 
(ii) 7,250 49.0 176.2 200 436 2160 

2 (i) 6,250 59.5 283.5 225 476 2100 
(ii) 6,250 59.5 283.5 225 476 2100 

3 (1) B,OOO 54.6 292.0 295 400 20aO 
(il) 8,000 54.6 292.0 295 400 2080 

Ranges 1,750 10.5 113.8 !t5 76 II 

~. 
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l(1) t Percentage of proximate principles of Ceylon Beechal! leavas. 

Sample moisture On dry weight baai. 
No. 

Crude fIbre Total ash Pratein Eather e)(trac-
(gm8) (gms) (91118) (gma) t1v •• (glfta) 

1 (1) 92.43 4.12 21.10 14.10 3.53 

(U.) 93.83 4.30 21.60 14.10 3.62 

I (1) 93.34 6.52 21.110 14.20 4.20 

(1i) 91.36 6.15 21.20 14.20 4.21 

3 (1) 93.30 5.92 21.15 15.05 1.40 

ttl.) '3.30 5.90 21.10 15.05 3.50 

Ranga. 2.41 2.22 0.60 0.85 0.85 

l(2) I Percentage at vitam!"e and minera18 at Ceylon Baechali leavee. 

Sample C&!'oter ... Vitamin O)(2111c 0" dry lIeight basi. 
No. C acid 

Iron PhosohoI'cu8 lalclull 
("gms) (mgm8) (mgms) (mgm8) (mglls) (mgms) - _ ................... 7 

1 (1) 9,000 ,n, 972.0 280 316 1080 

(11) 9,250 ... 972.0 280 3'5 HQQ , 

2 (1) 8,750 .. 1066.5 285 272 1040 
(11) 8,750 It 1066.5 285 272 1040 

:5 (i) 9,150 .. 1107.0 270 280 1400 
(11) 9,999 '. t107.0 210 280 1400 t 

Rang •• 1,249 ",,_ 135.0 15 .. 360 

'r 






