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INTRODUCTION

Indin has made a commendable progiess mn vegetable production
securing the posttion of second largest vegetable producer 1n the world next to
Chma But the consumption of vegetables s only 210 g/capita/day agamst the
minimum requireme 1t of 285 g/capita/day for a balanced diet (Chaurasia 21d De
2001)

Vegetables play an important role 1n human diet as an important source
of protective foods They are rich sources of essential nutrients viz vitamin C
provitamin A and folate Green vegetables provide substantial quantities of 1ron
calcium and provitamin A Furthermore vegetables provide many nutritionally less
defined yet important components of our diet like fibres and antioxidants
Epidemiological evidence suggests that populations whose diets are rich n fruits
and vegetables have a reduced risk of degenerative diseases such as coronary hea t
disease and cancer

Vegetable production and productivity must be increased to meet the
present adequate supply and to keep pace with the rising population for
nutiitional security The search for novel high quality but inexpenstve sources of
nutrients should be a major concern of all agencies involved in piov d 1g adeq ate
food and mproving the nutuitional status of the population of the developing
countiies (Longvah 2000) Commerciahzation of under exploited vegetables will
help 1n solving this problem to a certain extent (Dhankhar 2001)

Hyacinth bean can produce large quantity of fresh beans per unit area
providing, supplemental quality protein along with vitamins and minerals to 1 1ce

based diet (Nath 1986)



Systematic study on the nutritive value and acceptability of the hyacinth
bean genotypes has not been done in our state Hence the present study on the
nutritional evaluation and acceptability of hyacinth bean genotypes will be of gieat
help to identify genotypes with h gh nutritional qualities and suitability as a
vegetable mnorder to achieve a major bieak thiough in the genetic improvement of
hyacinth bean

Hence the present study entitled Acceptability and nutritioral
evaluation of hyacinth bean genotypes was conducted with the followiag
objectives
1 To study the nutritional compos tion of the pods of hyacinth bean genotypes

2 To evaluate the acceptability of the pods of hyacinth bean genotypes
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2 REVICW O LITERATUREL

21 Importance of vegetables m our diet

Thenu p pose ot vegetables nhu nan diet stlattley enbell shitle
existing diet wtl ntieits en ch the staple na food make 1t more palatable axd
imptove the digestio 1 a1d so net1 nes they have a curat ve act on (I1dna and Pete
1988) Vegetables othe thai greer leafy vegetables and roots and tu beis 10t 01ly
add vauety to the d et but also piovide v tamin C and mierals (Gopal1 et af
1989)

Vegetables form an important component of the Indian dietary 1n wh ch
they are normally prepared and const med 1n the form of different types of curries
as traditionally formulated in various regions of the country They aie also
mmportant as components of the ratons for troops in forwaid areas and ol
boardships and s bmarines (Jayaraman et @/  1991)

Manay aid Swany (1995) op ned tl at the intake of the vegetables has
bee too low n ow dnly diet beca se we ae 10t able to app ec ate the vast
potential of vegetables in o r diet and tl erefore cont nie to depend too mucl o
cereals When conpa ed to the const nption 1ates of developed cotntres Inda s
0190 werige cons 1 ne o1 ly about 170 g of vegetables per day (Raw er al 1997)

Vegetables pliy a pivotal 1ole 1 ow henlth secwity which s
endangered by the low take of protective foods Among protective foods
vegetables are excellent sources of roi ghage carbohydrates protein vitamins aid

mineials | ke calent naxd ton (Dutt 1996 and Ramesh er al  1997)



Vegetarianuism 1s mushrooming all over the world now It has been
given an official approval in the American Governments revised Dietary
Guidelines for Americans (Sheth 1997) Vegetarianism not only reduces the food
costs but also lower blood cholesterol non insulin dependent diabetes and 1 as
lower risk of developng some of the serous scourges of mankind [ke
atherosclerosis diverticular disturbances of colon haemorrhoids gall stones and
even constipation and obesity (Kanwar et al  1997)

Mudambi and Rao (1985) reported that the calorie content of the
vegetables per 100 gram varies from 40 80 kilo calories depending on the
carbohydrate content According to Passmore and Eastwood (1986) the value of
vegetables as a source of energy 1s very small Most of vegetables provide from
10 15 kilo calores per 100 g The large bulk of vegetables helps to promote satiety
and this with therr low energy value makes them useful in the prevention and
treatment of obesity

Leguminous vegetables are important sources of dietary prote ns
(Nowack: 1980)

The fat content of vegetables other than green leafy vegetables and roots
and tubers 1s neg! g ble (Mudamb: and Rao 1985)

According to Passmore and Eastwood (1986) the chief nutritive value of
vegetables 1s as a supply of B carotene ascorbic acid and folate

Cashel and Lews (1990) reported that one component of vegetables
dietary fibre has got wide attention It has been described as a protective agent

against many of the present day diseases of affluence



The fibre content of most vegetable fell within the narrow range of 1 4
per cent (Jones et al  1990)

The mamn micronutrients present in vegetables showing strong ant
carcinogenic effect include pro vitamin A vitamin C vitamin E and selenium
They also act as strong anti oxidants and are involved in DNA and cell
maintenance and repair They specifically protect DNA and cell membrane against
oxidative damage by carcinogens like free O, radicles methyl groups and hydroxyl
groups So the consumption of vegetables had a decreased nisk of cardiovascular
diseases diabetes and cancer due to the presence of some anti carcinogenic agents
(Ames et al 1993 and Bertram 1996)

Some anti carcinogenic compounds found in cruciferous vegetables
protect against cancer by mhibiting enzymes that activate carcinogens and by
inducing detoxifying agents (Verhoeven et al  1996)

Until recently most attention has been paid to vitamins such as vitanin
C provitamin A and dietary fiber in vegetables but in recent years 1t has been
shown that plant tissues contain a whole variety of potentially anti carcinogenic
secondary metabolites (Singh and Kalloo 1998 and Savery et al 1999)

Vegetables also play a key role in neutralizing the acids produced
during digestion of proteins and fatty foods and also provide roughage 1n the form
of dietary fiber which helps in digestion and bowel movement (Chakrabarthi
2001)

Fruits and vegetables provide substantial amount of nutrients important

for human health They are particularly important sources of micro nutrients such




as provitamin A vitamin B vitamin C vitamin E folic acid 1ron and magnesium
Increasing the consumption of micro nutnient rich fruits and vegetables wll
umprove micronutrient status and reduce the risk of deficiencies (Singh and Kalloo
2001)

Vegetables are primary dietary source of essential nutr ents viz vitamin
C and P carotene folate and nunerals Further more vegetables provide many
nutritionally less defined yet important components of our diet eg fibres and
antioxidants (De 2001)

Vegetables among protective foods are rich sources of esser tial
elements besides having medicinal and therapeutic properties and able to provide
nutritional security to a predommantly vegetanian country hke India (Verma
2001)

22 Nutnitional sigmficance of under exploited vegetables

There 15 an ever increasing gap between food supplies and populat on
growth particularly in the developing countries The search for novel high quality
but inexpensive sources of nutrients continue to be a major concern of all agencies
involved 1n providing adequate food and improving the nutritional status of tle
population of the developing countries Available data on less familiar plant foods
suggest that they are comparable or even superior 1n some instances to normally
cultivated crops (Longvah 2000)

As the dietary pattern in India 1s changing day by day people want a

change 1n their food hab ts along w th their way of liviu g I3 such circt mstances a



new range of minor vegetables are catch ng the attention of growers retailers and
consumers which are known to be under exploited or rare vegetables the
consumption of which 1s very less due to non preference and 1gnorance (Chaurasia
and De 2001)

Rare vegetables are rich sources of antiox dants which are now a days
widely promoted as ageits that act as protectants against various disorders of
human health viz coronary heart disease and cancer (De 2001)

221 Under exploited green leafy vegetables

Besides the commonly consumed leafy vegetables in India a great
variety of less familiar green leafy vegetables are also used locally in different
parts of the country (Saxena 1999)

The young shoots and tender leaves of chaya an under exploited
vegetable 1s reported to be high in protein calc um 1tron thiamine r boflavin
niacm and ascorbic actd (NAS 1975a)

The unconventional leafy vegetables found in the forests and cultivable
waste land of Konkan like drumstick leaves math katemath bharangi and kawala
contamned compantively higher amounts of crude protein crude fat ash crude
fibre and total carbohydrate (Shingade et @/ 1995) According to the authors tl e
unconventional leafy vegetables contain more carbohydrates than conventional
sources Drumstick leaves were supertor in carbohydrate content (11 5%) when
compared to spinach cowpea etc

Mathew (2000) reported that the mean soluble carbohydrate content tn

some under exploited leafy vegetables varied from 063 to 2 12 g/100 g with



basella leaves having the lovyest and centella leaves with the highest value.
Acoor;iing to the author the mean starch content of leafy vegetables ranged
between 0.007 per cent and 1.70 per cent, Bengal keera was found to have the
highest amount and water leaf the lowest.

Nag and Matai (1991) estimated the amino acid composition of the
cytoplasmic fraction of leaf protein from some green leafy vegetables and reported
an excellent balance of essential amino acids in leaf proteins. Handique (1993)
detected 12 free amino acids including 7 essential amino acids in certain un
conventional leafy vegetables. Green leafy vegetables are good sources of protein,
and the’dry matter of lez_aves contain protei;a as much as legumes (Réddy, 1999).

Mathew (2000) analysed the protein content of 8 under exploited green
leafy vegetables and revealed that the protein content varied from 1.20 g to 3.13
g/100 g. The highest value was observed in Kangkong and the lowest in basella
leaves.

Green leafy vegetables like gogu and fenugreek provided on an average
0.34 g of fat/100 g of leaves and these leaves contained high amount of J-linoleic
acid (NIN, 1993). According to Mathew (2000) the fat content of different leafy
veéetables ranged from 0.18 per cent in Kangkong to 0.65 per cent in
Aksharakeera.

Gupta ef al. (1989) reported that the tender leaves of colocasia,
drumstick, fenugreek and neem are good sources of neutral detergent fibre and acid

detergent fibre. Benefits of dietary fibre can be had by increased consumption of



green leafy vegetables which also increase the faecal bulk and prevents
constipation (Reddy, 1999). |

MatheW (2000) analysed the fibre content of the leafy vegetables and
reported that it varied from 0.92 per cent to 4.08 per cent. The highest and lowest
_ fibre contents were observed in centella leaves and water leaves respectively.

Chekkurmanis one of the popular green leafy vegetable in South India
commonly known as multi-vitamin and multi-mineral packed leafy vegetable is
very rich in minerals and vitamins (Ramachandran ez al., 1980).

Green leafy vegetables are rich in minerals especially iron, calcium,
phosphorus, copper, iodine, sﬁlphur and boron. Cowpea leaves are rich in iron,
calcium, phosphorus and zinc (Imugi and Potter, 1983). Drumstick leaves are rich
in sulphur, zinc and boron (Chavan et ai., 1996).

According to Mathew (2000) the calcium content of different less
familiar leafy vegetables ranged from 13.42 mg/100 g in basella to 135.20 mg in
bengal keera. Phosphorus ranged from 5.60 mg to 13.84 mg/100 g of leaves. The
highest value was obtained in kangkong and the lowest in water leaf. According to
the author the mean iron content ranged between 5.16 to 34.76 mg/100 lg highest in
kangkong and the lowest in basella leaves.

Green leafy vegetables such as colocasia, fenugreek, n;ustard, mint,
~ coriander and curry leaves are rich and inexpensive sources of B-carotene (Bressani
et al., 1986; Gopalan et al., 1989; NIN, 1993 and Thimmayamma and Pasricha,
1996). Vijayaraghavan (1996) indicatea that green .leafy vegetables like spinach,

drumstick leaves etc. which are affordable by the rural and urban poor are major
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inexpensive sources of provitamin A. The carotenoid content of dark green leafy
vegetables are associated with lower risk of certain epithelial cancers (Reddy,
1999). A study conducted by Kowsalya and Chandrasekhar (1999) indicated that
drumstick leaves in it’s raw form had maximum total carotene and. B-carotene.
Mathew (2000) reported that the B-carotene content of kangkong leaves was 22147
ug and in centella it was 4007.42 pg.

Green leafy vegetables-are rich in vitamin C which is required to keep
~ the gums in healthy condition (Menon, 1980 and Gopalan ef a/., 1989). According
to Manay and Swamy (1995) drumstick leaves were considered useful in scurvy
and catarrhal affliction. Spinach, drumstick, mint, coriander etc. are equally good
sources of vitamin C as fruits (Thimmayamina and Pasricha, 1996).

As observed by Mathew (2000) the vitamin C content of the teafy
ve;getables varied from 51.77 mg to 127.27 mg per 100 g highest being in centella
and the lowest in Bengalkeera.

Drumstick leaves are rich in tocopherols (Vit. E), estrogenic substances
and some enzymes (Gopalan, 1982).

Mathew ef al. (2000) analysed eight leafy vegetables of Kerala for
different‘ nutriepts during rainy and summer seasons. Except the p-carotene content
of tlhe leaves ail the other nutrients varied significantly during summer and rainy
seasons. Though no significant variation was observed in the protein, fibre, fat and
B-carotene content of leaves between summer and rainy seasons. Significant

increase in calcium, phosphorus, iron and vitamin C contents of the leaves were
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observed during rainy season. The average nutritive value of the leaves was also

found to be higher during rainy season.

222 Under exploited roots and tubers

Cocoyam, taro yam and elephant foot yam are the impoftant minor tuber
crops. This group of crops has the potential to produce significantly high amount
of food per unit area (NAS, 1975a).

Tropical roots and tubers are categorized as energy rich food crops due
to their high starch content, yam having 18-25 per cent and arroid 19-21 per cent
(Kay, 1975). According to the authors the starch content in Amorphophallus is
. reported to be in the range of 4-18 per cent.

Taro starch can be used in baby foods, hypo allergenic foods and as a
cereal substitute in diets for victims of coelic disease (NAS, 1975a). It is reported
that the immature tuberous roots of winged bean are eaten like potatoes and taste
like apple (Martin and Delpin, 1978). The tubers are agreeble in flavour to young
and old and can be used as a baby food. |

Poulter (1982) reported starch as the major carbohydrate present in the
flesh roots which ranged between 21.7-32.1 per cent. Lower concentrations of
starch (7.9-10%) has been reported by Ibuki ef a{. (1983).

A protein content of 6.4 per cent in winged bean roots was reported by

Norgan ef al. (1979). Rao and Belavady (1979) reported a high protein content in

winged bean tubers with high lysine and methionine values.
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The winged bean tubers are reported to‘be rich in vitamin A, B and
minerals like calcium and phosphorus (NAS, 1975).

According to Neeliyara ef al. (2001) the crude protein ‘content of the
winged bean pods foutnd to be 2.9 per cent. The fat content varied from 0.4 per cent
to 0.7 per cent and the fibre content varied from 16.8 per cent to 19.4 per cent.

Dietary fibre in white yam has been reported as 16.3 per cent and white
yam diets may protect against cancers of the colon and rectum (Dhankhar, 2001).
2.2.3 Under exploited other vegetables

It has been estimated that 100 g of tropical vegetables can provide_40-60
mg of vitamin C, 100 mg folic acid, 4-7 mg iron and more than 200 mg calcium
(Dhankhar, 2001). -

The stolons of lotus are collected and sold as vegetables. Analysis of
fresh stolons by CSIR (1966) gave the following values: water 83.80 g 100", crude
protein 2.70 g 100", fat 0.11 g 1007, reducing sugars 1.56 g 1007, sucrose 0.42 g
100™, starch 9.5 g 100", fibre 0.8 g 100™, ash 1.7 g 100" and calcium 0.06 mg
100" The vitamins reported to be present are (in mg 100") thiamine 0.22 mg
100", riboflavin 0.06 mg 100", niacin 2.2 mg 100" and ascorbic acid 1.5 mg 100™.

Fruits of Solanum torvum are cooked and eaten as a vegetable. They are
considered useful in case of liver and spleen enlargements. Analysis of dried fruits
gave the following values - moisture 12.3 g 100™, protein 8.3 g 100™, fat 1.7 g
1007, minerals 5.1 mg 1007, crude fibre 17.6 g 100" and other carbohydrates 55 g

100", The mineral constituents (mg 100" material) are calcium 390 mg 1007,
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phosphorus 180 mg 100™" and iron 22.2 mg 100" (ionisable iron 1.5 mg 100™") and
vitamin A 750 IU (CSIR, 1972).

The berries of Manithakkali considered to possess toxic, diuretic and
catteharactic properties and useful in heart diseases. They are the remedy for
fevers, diarrhoea, ulcers and eye ailments. Fruits contain- glucose and fructose (15-
20 per cent), vitamin C and carotene. Seeds forming 9.5 per cent of the weight of
the fresh fruits contain 17.5 per cent protein on dry weight basis (CSIR, 1972).

Wax gourd popular in Asian tropics contain 4 per cent protein, 3.2 per
cent carbohydrate and 0.1 per cent fat (NAS, 1975b). The seeds of bafalogourd, a
drought tolerant under exploited vegetable contains about 30 per cent protein and
34 per cent oil (NAS, 1975b).

Okra is a vegetable of high nutritive value grown all over India. The
average nutritive value of okra is 3.21 which is higher than tomato, egg plant and
most curcurbits except bittergourd (Grubben, 1977; Butani et al., 1978).

According to Arlin (1977) cooked okra pods, give 91 per cent water,
25 KCal of energy, 2 g protein, fat in traces, 5 g carbohydrate, 7.8 mg calcium,
0;4 mg iron, 420 IU vitamin A, 0.1/mg thiamine, 0.15 mg riboflavin, 1.8 mg niacin
and [7 mg ascorbic acid per 100 g.

" Dhanprakash et al. (1993) reported that the seeds of chenopodium
species contained 106-142 g/kg protein and 30-62 g/kg fat. The prdtein content of
vegetable cowpea ranged from 2.5-5.94 per cent (Aghora et al., 1994).

Kuriakose (1995) reported that the crude fibre content in S forvium

(manithakkali) is 49.68 per cent, carbohydrate 20.11 per cent, moisture 7.44 per
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cent, ascorbic acid 40.28 mg 100! a;ld iron content is 4.78 mg 100™' on dry weight
basis,

According to Thampi and Indira (2000) the mean moisture content of
the thamara venda genotypes varied from 90.16 g 100™' to 92.04 g 100”, the mean
protein content ranged from 14.19 g 1007 to 1765 g 100! on dry weight basis. Fat
values showed a variation ranging from 12.52 g 100" to 14.83 g 1007, fibre
content varied from 9.28 g 100! to 15.17 g 100" In case of calcium the values
ranged from 926 mg kg to 1406 mg kg, the mean iron content varied from
10 mg kg to 15.8 mg kg and vitamin C content ranged from 786.7 mg kg™ to
922.9 mg kg'.

According to Neliyara et al. (2001) the mean values of winged bean are
the following moisture, 71.54 g 100", protein 2.9 g 100, fat 0.62 ¢ 100", starch
29.26 g 1007, fibre 17.28 g 100" energy 148.2 Kecal, calcium 201 mg 100™, iron
0.96 mg 100" and vitamin C 15.26 mg 100™',

23 Nutritional composition of leguminous vegetables

Legumes are important sources of plant proteins for human
consumption especially in the diets of people living in developing countries (Cerny
and Addy, 1973, Rao and Sastry, 1991). Green immature legumes contribute
B-carotene and ascorbic acid which are not usually present in mature dry seeds
(Cerny and Addy, 1973).

In addition to the major cultivated edible legumes like soybeans, peas
and peanuts there are more than 50 minor tropical legumes that have received little

scientific attention (NAS, 1975b). According to Aykroyd and Doughty (1982)
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legumes are good sources of nutrients particularly proteins, calcium, iron, nicotinic
acid and thiamine (Chavan ef al., 1987). Food legumes have made significant
contribution to human diets since ancient times (Bhatty, 1988).

Winged bean is gaining popularity as a tropical vegetable legume
because of protein rich pods, seeds, tender leaves, inflorescence and tubers of all
which are edible (Claydon, 1975; Ekpenyong and Borchers, 1979).

In winged bean a protein cc;ntent of 3.2 per cent in immature pods and
8.1 per cent in beans was reported by Norgan et al. (1979). According to Neeliyara
(1998) the protein content in winged bean varied from 2.7-3.0 per cent.

| Faba beans has been established as a protein source for both human and
animal consumption (Duke and James, 1981). The protein content ranges from 24
to 32. This values dependent on the type or variety as well as the area in which it is
grown (Ensminger, 1981).

According to NIN (1999) the protein content in various leguminous
vegetables is, beans 0.4 g, cluster beans 3.2 g, cowpea pods 3.5 g, double beans
8.3 g, field beans 3.8 g and French beans it is 1.7 g/100 g of vegetables.

The immature pods of the five genotypes of winged bean had a fat
content ranging from 0.5 to 0.7 per cent with ;1 mean fat content ranging from 0.62
per cent (Neeliyara, 1998).

A wide range of unusual storage dietary fibres are commonly associated
with legumes and many of these water sojuble polysaccharides, swell to a gel in
water (Trowell, 1976). The fibre content in immature pods, seeds and tubers of

winged bean ranged from 1.2-2.6 per cent; 5.0-12.5 per cent and 17.0 per cent
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respectively (NAS, 1975a). Analysis of edible portions of winged bean roots,
young pods and beans by Norgan ef al. (1979) revealed a fibre content of 6.5 per
cent in roots 1.6 per cent in immature pods and 1.9 per cent in beans. The fibre
content of the winged bean pods was found to vary from 16.2 to 18.2 per cent with
significant variations between the different genotypes (Neeliyara, 1998).

NIN (1999) reported the crude fibre content in some leguminous
vegetables. The fibre content in beans 0.8 g 100, broad beans 2.0 g 1007, cluster
beans 3.2 g 100™, cowpea pods 2.0 g 100™, double beans 0.4 g 100", field beans
1.8 g 100" and french beans 1.8 g 1007, According to Gopalan ef al. (1989) the
total carbohydrate content in beans is 29.8 g 100™", broad beans 7.2 g 1007, cluster
beans 10.8 g 1007, cow.pea pods 8.1 g 100", double beans 12.3 g 1007, field
beans 6.7 g 100™" and french beans it is 4.5 g 100",

Immature pods of winged beans, contain 1.3-1.7 mg 100™" of iron and
63-330 mg 100" of calcium (NAS, 1975a). Iguchi et al. (1987) evaluated the
mineral content of immature winged bean pods. Mineral values as reported by the
authors were calcium (33 mg 100™") phosphorus (31 mg 100™") and iron (0.6 mg
100"). As reported by Neeliyara (1998) calcium content of winged bean ranged
from 165.4 to 249.4 mg 100" with a mean value of 201 mg 100" and iron 0.56 to
1.41 mg 1007,

Gopalan ef al. (1989) reported that the calcium content of beans is
50 mg 1007, cluster beans 130 mg 100”, cowpea pods 72 mg 100“';.double beans
40 mg 1007, field beans 210 mg 100" and french beans it is 50 mg 1007

Gopalan ef al. (1989) has reported the iron content of various

leguminous vegetables. The iron content of beans is 2.6 mg 100, broad beans
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1.4 mg 100, cluster beans 1.08 mg 100”', cowpea pods 2.5 mg 100", double beans
2.3 mg 1007, field beans 0.83 mg 100" and in french beans it is 0.61 mg 100" and
the phosphorus content of beans is 160 mg 100°, broad beans 64 mg 100”, cluster
beans 17 mg 100", cowpea pods 59 mg 1007, double beans 140 mg 1007, field
beans 68 mg 100 and french beans it is 28 mg 100",

The vitamin C content of the immatmje pods of winged bean was found
to be between 14.3 to 17.i mg 100" with a mean vitamin C content of 15-26 mg
100" (Neeliyara, 1998).

According to Gopalan ef al. (1989) the vitamin C content of different
legumes is in beans it is 27 mg 100™, broad beans 12 mg 100, cluster beans
49 mg 100, cow pea pods 14 mg 1007, double beans 22 mg 1007, field beans
9 mg 100" and in fresh beans the vitamin C content is 24 mg 100" of vegetable
and the B-carotene content in various vegetables is, in beans the B-carotene content
is 34 pg 100", broad beans 9 pg 1007, cluster beans 193 ug 100", cowpea pods
564 ug 1007, field beans 187 pg 1007 and french beans it is 132 pg 1007 of
vegetable.

French beans is a nutritive vegetable which supplies protein 1.7 g 1007,
calcium 50.0 mg 100", phosphorus 28.0 mg 100, iron 1.7 mg 100”, carotene
132.0 mg 100, thiamine 0.08 mg 100", riboflavin 0.06 mg 100" and vitamin C
24.0 mg 100™" of edible pods (Gopalan, 1982),

Singh and Sood (1997) evaluated the proximate composition of french
beans and found that they were rich in protein (20.65 g 100" to 22.75 g 1007,
crude fibre (3.54 g 100" to 4.23 g 100", fat (1.54 g 100" to 1.63 g 100",

carbohydrate (57.7 g 100™ to 59.7 g 100"") and energy (376 k cal to 379 k cal).
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Cow pea 1s a nutritive vegetable which supplies protemn 35 g 100"
calcium 72 0 mg 100 phosphorus 590 mg 100 1ron 25 mg 100" carotene
5640 mg 100 thiamine 0 07 mg 100 ' nboflavin 0 09 mg 100 and vitamin C
24 0 mg 100 ' per 100 g 100 ' of edible pods (Gopalan 1982)

The proximate composition of cluster bean revealed that the energy
content 1s approximately 2007 Kcal/kg The crude protein content 1s around 35 per
cent but 1s apparently quite variable Crude fiber 150 g 100" calcium 0 35 mg
100" phosphorus 0 51 mg 100 ' (Nagpal 1971)

According to Augustin ef al (1981) the nutritional composition of faba
bean 1s moasture 10 6 g 100 energy 350K cal protem 24 8 g 100 fat 14 g 100
total carbohydrates 604 g 100 crude fibre 70 g 100’ neutral detergent fiber
149 2 200" ash 33 g 100" thiamme 052 mg 100" nboflavin 0 286 mg 100
miacin 252 mg 100’ vitammn B¢ 0374 mg 100' P carotene 474 pug 100'
phosphorus 3733 mg 100 potassum 1503 1 mg 100" sodum 11 6 mg 100
caleum 97 8 mg 100 magnesium 2147 mg 100’ zinc 235 mg 100 copper
082mg 100 and tron 6 66 mg 100
231 Nutritional composition of hyacmth bean

Hyacinth bean (Dolichos lablab (L) sweet) also known as bonavist bean 1s
cultivated 1n many tropical and subtropical areas and 1s an important food 1n many
parts of Asia (Osama ef al 2002)

Dolichos bean (Lablab purpureus (L) Sweet) belongs to the family

legurinosae sub family papilinaceae India has been assigned as the place of
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origin (Ayyangar and Nambiar 1935) It 1s primarily grown for green pods which
are cooked as vegetable like other beans The dry seeds are also used for various
vegetable preparations The foliage of the crop provides hay silage and green
manure Medicinal uses are also recorded (Smith 1976) Dolickos lablab var
typicus 1s a garden type and cultivated for 1t s soft and edible pods (Bose ef af

1986)

Hyacinth beans can produce large quantity of fresh beans per unit area
producing valuable supplemental quality protein along with vitamins and minerals
to a rice based diet (Nath 1986) It also contains moderately well balanced amimo
acids Young pods of hyacinth bean 1s an excellent table vegetable green pods
contain 86 1 g 100" moisture 67 g 100 ' carbohydrate 3 8 g 100" protemn 07 g
100" fat 18 g 100 fibre 09 g 100® munerals 34 mg 100 ' magnesium 210 mg
100" calcium 68 mg 100 ' phosphorus 554 mg 100 ' sodium 17 mg 100 iron
74 mg 100 potasstum 40 mg 100 sulphur 312 IU vitamin A 006 mg 100
rboflavin 01 mg 100' thiamme 07 mg 100' nicotinic acid and 9 mg 100
vitamin C mg 100" of pod (Chakravarthy 1986) Pods and dried seeds of field
bean 1s are of the major sources of proten in the dietary in Southern India
(Shivashankar ef a/  1993)

This bean 15 used both as seen vegetable and as 2 pure crop It ts richer
than French bean 1n 1t s nutritive values (Khan 1995) Hyacinth bean (Dolichos
lablab) 1s one umportant vegetable belonging to the family leguminosae which 1s

well suted for tropical as well as subtropical conditions (Peter 1998)
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A study conducted by Byu (2000) among 44 genotypes of hyacinth
beans from different parts of the co mtry showed that the crude fibre content of
pods at edible maturity ranged from 115g 100 to 342 g 100 and the crude
protetn content of pods at vegetable maturity stage ranged between 1 51 g 100 to
279g100"

24 Acceptability studies

Too often vegetables are prepared with loud overtones of duty and
virtue but with Iittle intention of providing delight Well prepared vegetables can
be the highlight of the meal Their bright colours give a welcome lift to a meal that
might otherwise appear to be drab their varied textures add interest to a meal their
many shapes afford a means of creating a more attractive plate and their d verse
flavours may be used effectively to complement other flavours (Mc Willia ns
1974)

Accordeing to Ranganna (1977) quality 1s the ultimate criterion of the
desirability of any food product to the consumer overall quality depends on
quantity nutritional and other hidden attributes and sensory quality of a finished
product or 1t s ingredients 1s a compromise between many factors one of which 1s
a high level of sensory appeal

Sensory quality of the food 1s the consumers reaction to the physical and
chemical const tuents of the food 1n 1t s prepared and formulated form Sensory
evaluation 15 the man techmque for evaluating consumer acceptance aid

preference relative mportance of sensory attributes 1n relation to food type for the
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consumer consumer response to non sensory characteristics  relation to quality
of food and changes 1 consumer food preferences (Govindarqjan 1979)

Baghrust (1990) foresees that changes 1n consumer demand and 1n food
supply and marketing will undoubtedly occur in coming decades Health
conciousness n the general comm mity 11d tl e food mdustry 1s ncreas1g food
choice 1s often stated to be influenced by prce convertence tastiiess
healthfulness and freshness

According to Stone and Sidel (1993) sensory evaluation helps m
ensuring that the consumer gets consistent non defective and enjoyable foods For
consumers the percervable sensory attributes like colour appearance feel aroma
taste and texture are the deciding factors 1n food acceptance (Pal et a/  1995)

Okra which appears bright green firm free of blemishes and no longer
than three inches likely will be enjoyable to eat but very young pods tend to taste

greasy (Woodroof and Shelor 1958) According to Royall and Lipton (1972)
Pods upto 5 mnches can be satisfactory however they may be more fibrous than
desirable

A comparison between analytical and taste panel evaluation of banana
quality showed that sugar/acid rat o and T S § content were highly correlated with
flavour and sweetness (Choon and Cho 1972) According to Scow ef al (1972) 1t
1s the alcohol nsoluble sohid content of bananas which 1s highly correlated wat!
sensory assessments of texture but TS S and moisture contents were poorly

correlated with texture and juiceness assessments
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The winged bean 1s most commonly used as a green vegetable
harvested when the pods are about half grown The tender leaves flowers seeds
and tubers as well can be coisumed (NAS 1975a)

Im nature pods wl ch can be eaten raw are higl ly palatable taste like
green beans and seem to be readily accepted even by those who have not
previously eaten them (NAS 1975a)

Pool (1984) evaluated five dwarf banana for fresh market production in
Puerto Rico All npe fruits were classed as acceptable or highly acceptable by
taste

According to Iremiren ef al (1991) the pods of thamaravenda harvested
seven days after pod set were of poorer quality mainly due to an increase n crude
fibre and reduction 1n moisture crude protein and ash contents

The acceptability of the edible parts of the five genotypes of winged
bean was evaluated Neeliyara 1998) The overall acceptability of different plant
parts indicated that there 15 no significant variat on n the quality attributes among
the five genotypes selected for the study

Thampt (1998) evaluated the cooking qualities of thamaravenda
genotypes 1n comparison with the okra variety The values showed that
thamaravenda genotypes generally had a higher acceptability level thai the Pisa
Sawani

The acceptability of different banana varieties were evaluated by

preparing thoran (Thajuddeen 2000) When overall acceptability was considered
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for thoran the scores ranged from 5 86 to 7 62 with Monthan and Kachikela having
the lowest and highest score respectively

Organoleptic evaluation of fruits of pumpkin revealed that in general tl e

sensory attributes like colour flavour texture and overall appearance was

nfluenced by neither the maturity stage 1 or source of nutrition 1 variet es Co |

and Suvarna (Veena 2001)
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3 MATERIALS AND MECTHODS

Experimental material
1 Selection of genotypes
Out of the 44 hyacii tl bea1 genotypes maintained by the Departme t of
Olewcult e Colle_e of Horticultite Vellamkkara five lugh yielding genotypes
were selected for the st1dy
Selected genotypes
1 DL 40
7 DL 44
3 DL 48
4 DL 50
5DL61
2 Vegetative characters of hyacinth bean genotypes
The follow ng vegetat ve characters are observed (Plates 1 5)
1 Leaf shape
Leaf shape of five hyacinth bean genotypes were obseived
7 Leafs ze

Tl e size of the lenf of five hyacinth bean genotypes were observed nd

noted

3 Flower colour

The flowe colour of five hyacintl bea ge1otypes was observed



Plate 1. Fully grown plant of the hyacinth bean genotype DL-40



Plate 3. Fully grown plant of the hyacinth bean genotype DL-48



Plate 4. Fully grown plant of the hyacinth bean genotype DL-50

Plate 5. Fully grown plant of the hyacinth bean genotype DL-6-1
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3. Performance of duration of hyacinth bean genotypes
1. Days to 19 flowering

The number of days was counted from sowing to the opening of first
flower.
2. Days to 50 per cent flowering

The number of days from sowing to the appearance of flowers in 50 per
cent of the plants was recorded.
3. Days to first harvest

The number of days from sowing to the data of first harvest of the fruits
at vegetable maturity was noted.
4. Duration of crop (days)

The number of days was counted from the date of sowing to the date of
final harvest.
5. Days to vegetable maturity

The days taken from flower opening to the vegetable maturity of the

pod in each plant was recorded.

4. Yield and pod characters of hyacinth bean genotypes

1 Pod shape

The shape of the pods was observed (Plates 6-10).

2. Pod colour

The colour of the pods of the five genotypes were observed.



Plate 6. Pod characteristics of hyacinth bean genotype DL-40

Plate 7. Pod characteristics of hyacinth bean genotype DL-44



Plate 9. Pod characteristics of hyacinth bean genotype DL-50



Plate 10. Pod characteristics of hyacinth bean genotype DL-6-1
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3. Pod length (cm)

Length of 20 randomly selected pods at vegetable maturity from each
observational plant was measured and average recorded in centimeters.
4. Girth of pod (cm)

The same pods used for length measurements were used for recording
pod girth also. The girth of twenty pods were measured with the help of twine and
the average recorded in centimeters.

5. Weight of pod (g)

The weight of the same pods were taken in an electronic balance and the
average was worked out in gram.
6. Number of pods per plant

The total number of pods produced per plant at the time of harvest were
observed.
7. Yield per plant (kg)

Pods were harvested separately from each plant periodically and
weighed the pods using a top loading balance.
5. Sample collection

The vegetable maturity of hyacinth beans as suggested by Biju (2000) is
considered for the sample collection.

6. Nutrient analysis of hyacinth bean genotypes

The following analysis were carried out

1. Moisture

2. Fibre
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5> Protem

4 Staich

5 Vitamn C

6 B carotene

7 TIron

8 Calc um

9 Potassium and
10 Phosphorus

61 Moisture

The mo stute content was estimated by using the method of AOAC
(1980)

To determine the moisture content 50 g of fresh sample was taken 12
china dish and dried at 60°C 70°C n a hot air oven Cooled 1t 1 a des ccator and
weighed The process of heating and cooling was repeated till constant weight was
achieved The moisture content of the sample was calculated f om the loss 1
weight during drying The period of drying var ed from 2 to 3 hrs
62 Fibre

The crude fibre content was estimated by ac d alkal digesto metl od
as suggested by Chopra and Kanwar (1978)

Two gran dried and powdeted sample was boiled w th 200 ml of 1 75
per cent sulphuric acid for 30 m nutes It was filtered through a m sl n cloth and

washed with boil 1g water and again bo led with 200 ml of 1 25 per cent sodium
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hydroxide for 30 minutes Repeated the filtration through musl n cloth and washed
with Sulphuric acid water and alcohol 1n a sequential manner Traisferied the
residue to a pre weighed ashing dish The residue was 1gmted for 30 minites n a
nuffle furnace at about 250°C cooled in desiccato a1 d weigl ed The fibie content
of the sample was calculated fiom loss 1n weight on 1gnition and converted to fresh
weight basis
63 Protemn

The nitrogen content was estimated using the method suggested by
Fischer (1973) 0382 g of NH,Cl was taken 1n 1 litre distilled water and from that
100 ppm 120 ppm 140 ppm 160 ppm 180 ppm 200 ppm were 1ead
calorimetrically for the preparation of standard graph 05 g of sample was
digested 1n concentrated H,SO, for 10 m nutes and added 2 3 ml of H,O diopw se
till the solution became colourless The solution was made upto 100 ml From the
working solution 5 ml was taken and 1 ml of 10 per cent sodium silicate followed
by 2 m! of 10 per cent NaoH were added and made upto 50 ml 1 6 nil of Nessle s
reagent was added and the red colour developed was read at 410 wm Standard
graph was prepared and estimated the protein content
64 Starch

The starch content was estimated calorimetrically usng anthione
reagent as suggested by Sadasrvam and Mamikam (1992)

The dry powdered sample of 0 | g was extracted with 80 per cent
ethanol to remove sugars Residue was repeatedly extracted with hot 80 per cent

ethanol to remove the sugais completely The residue was dried over a water bath
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and added 5 m! water and 6 5 ml 52 per cent perchloric acid and extracted mn the
cold for 20 minutes Centrifuged the sample and reextracted with fresh perchloric
acid The supernatant was pooled and made upto 100 ml Pipetted out 0 1 ml of tl e
supetnatant made upto | ml with water and added 4 ml of anthrone reagent heated
for 8 minutes cooled and read the OD at 630 nm

A standard graph was prepared using serial dilution of standard glucose
solution From the standard graph the glucose content of the sample was estn 1ated
and converted to fresh weight basis This value was multiplied by a factor of 0 9 to
arrive at the starch content
65 Vitamm C

The vitamin C content of fresh sample was estimated by the method of
AOAC (1955) using 2 6 dichlorophenol indolephenol dye

Frve gram of fresh sample was extracted 1n 4 per cent oxalic acid using
a mortar and pestle and made upto 100 ml Five ml of the extract was pipetted out
and added 10 ml of 4 per cent oxalic acid and titiated against the dye Ascoib ¢
acid content of fresh sample was calculated from the titre value
66 f} carotene

B3 carotene content was estimated by the method of AOAC (1970) s g
water saturated n butanol

One gram of fresh sample was extracted n water saturated n butanol
using a mortar and pestle and added 10 ml water saturated n butanol The flask was

stoppered tightly Shook well for 1 nunute and kept overmight protected from
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sunlight Decanted the supernatant and read at 435 8 nm f carotene content of the
sample was calculated by multiply ng the O D value with the factor 0 16637
67 Iron

Iron content was estimated using calorimetry method as described by
Ranganna (1977)

Sample was prepared by dry ashing of 2 g of dry powdered sample To
1 ml of sample solution 05 ml of concentrated H,SO, and 1 ml of potassium
persulphate were added The colour developed was read at 480 nm The content of
ron was expressed mn mg per 100 g of sample
68 Calcium

The calcium content was estimated using titration method with EDTA
as suggested by Page (1982)

Five ml of diacid extract made upto 100 ml was taken and added 100 ml
water 10 drops of hydramylamine 10 drops of triethanolamine and 2 5 ml of
NaoH and 10 drops of calcone Then 1t was titrated with EDTA till the appearance

of permanent blue colour It was expressed in mg per 100 g of sample

69 Potassium

The potassium content was estimated by using flame photometer as
suggested by Page (1982)

The dry powdered 1 g sample was digested in diacid and made upto 100

ml Five ml of sample solution was taken for reading directly in flame photometer
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610 Phosphorus

Jackson (1973) estimated the phosphorus content calorimetrically after
preparing a diac d extiact by vandomolybdophosphoric yellow colour method n
nitric actd medium

One gram of dry powdered sample was pre digested with 12 ml of 9 4
diacid and volume made upto 100 m! 5 ml of aliquot were pippetted nto 50 ml
volumetric flask and 5 ml of mitric acid vandate molybdate reagent was added and
made upto 50 m! After 10 minutes the Optical Density was read at 470 nm 1n a
spectronic photometer A standard graph was prepared using serial dilution of
standard phosphorus solution From the standard graph the phosphorus content of
the sample was estimated and converted m to fresh weight basis
7 Organoleptic evaluation

Organoleptic evaluation of the fresh pods of the hyacinth bean
genotypes was conducted at the laboratory level
71 Selection of yudges

A series of acceptability tiials was carried out using simple triangle tests
at the laboratory level to select a panel of ten judges between the age group of 18
35 years as suggested by Jellinek (1985)
72 Preparation of the sample for acceptability studies

The fresh pods (50 g) of each genotype at vegetable maturnity were
collected washed and cut into small pieces cooked m 50 ml of wate by
absorption method 1n a closed vessel by adding one gram of salt The cooked

samples were used for acceptability studies
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73 Sensory evaluation

Tl e ser sory evaluat on was cairied out using a sco e ca d bnased 011
five point hedon c scale fo1 parameters like colott texture doneness flavour and
taste The score card developed for the stidy 1s presented mn Append x I
Evaluation of the d sl was carried out by ten ju dges
Statistical analysis

Analysts of data was carried out by 1s11g statistical techniques such as
analysis of vauiance for nutrient analysis and Kruskalwalli s one way analys s of

vanance for acceptabil ty
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4 RESULTS

The results of the study entitled Acceptability and nutr tional
evaluation of hyac nth bean genotypes are presented under the follow ng
headings

1 Vegetative characters of hyacinth bean genotypes

2 Performance of duration of hyacinth bean genotypes
3 Yield and pod characters of hyacinth bean genotypes
4 Composition of hyacinth bean genotypes

5 Organoleptic qualities of hyacinth bean genotypes

41 Vegetative characters of hyacinth bean genotypes
The mean vegetative characters of selected hyacinth bean genotypes are
presented 1n Table 1

Table 1 Vegetative characters of selected hyacinth bean genotypes

SINo | Genotype Leaf shape Leaf s1ze Flower colour
1 DL 40 Normal Small Pirple
2 DL 44 Normal Medium Light violet
3 DL 48 Normal Small Wh te
4 DL 50 Normal Medim White
5 DL61 Normal Medum Whte

411 Leaf shape

The leaf shape of all selected genotypes 1s normal It was observed that

all the 5 genotypes had the nor nal shape of leaf
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412 Leaf size

Regarding size of the leaf 1t was observed that the genotypes DL 40 and
DL 48 had small leaf size where as the other three genotypes had medium leaf
s1ze
413 Flower colour

With respect to colour of the flower DL 40 had purple coloured flowers
and DL 44 had Light violet coloured flowers Where as DL 48 DL 50 and DL 6 1
had white coloured flowers
42 Performance of duration of hyacinth bean genotypes

The mean performance of duration of the selected hyacinth bean
genotypes 1s presented n Table 2

Table 2 Performance of duration of selected hyacinth bean genotypes

SI | Genotype Days to Days to Daysto | Duration | Days to
No first 50% first of crop | vegetable
flowermng | flowering | harvest (days) maturity
1 | DL 40 82 108 166 244 11
2 | DL 44 83 113 166 244 11
3 |DL 48 92 117 175 254 17
4 | DL 50 88 116 170 244 17
5 |DL61 82 110 166 254 11
Mean 854 1128 168 6 248 134

421 Days to 1* flowermg
Days to first flowering showed that DL 48 has taken maximum days for

first flowering (92 days) followed by DL 50 (88 days) and DL 44 (83 days)
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DL 40 has taken the mmimum days for first flowering (82 days) The mean days to
first flowering was found to be 85 4 days
422 Days to 50 per cent flowering

With regard to days to 50 per cent flowering the number of days was
counted to the appearance of flowers n 50 per cent of the plants The maximun
days to 50 per cent flowering was recorded in DL 48 (117 days) followed by
DL 50 (116 days) and DL 44 (113 days) whereas the mimimum days for 50 per
cent flowering was observed in DL 40 (108 days) The mean days to 50 per cent
flowering was 112 8 days
423 Days to first harvest

The number of days from sowing to the date of first harvest of the pods
at vegetable maturity was noted

It was observed that there was not much difference m the days of
harvest of the selected genotypes DL 40 DL 44 and DL 6 1 had same number of
days to first harvest (166 days) whereas for DL 48 (175 days) and DL 50 (170
days) had taken more number of days for first harvest The mean days to first
harvest was found to be 168 6 days
424 Duration of crop (days)

The number of days was counted from the date of sowing to the date of

final harvest

The duration of crop was same for DL 40 DL 44 and DL 50 (244 days)
whereas DL 48 and DL 6 1 had shown more duration of crop (254 days) The

mean duration of crop was found to be 248 days
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425 Days to vegetable maturity

The number of days was counted from the date of sowing to the
attaining of vegetable maturity

DL 40 DL 44 and DL 6 1 have taken 11 days for attaiming vegetable
maturity whereas DL 48 and DL 50 took 17 days to attain vegetable maturity The
mean days to vegetable maturity was found to be 13 4 days

43 Yield and pod characters of hyacinth bean genotypes

Pod characters and yield of the selected hyacinth bean genotypes 1s

presented 1n Table 3
Table 3 Performance of yield and pod characters of selected hyacinth bean

genotypes
Pod Girth | Weight | No of | Yeld
S! length | of pod | of pod | pods per
No Genotype | Pod shape Pod colour (cm) (cm) @ per plant
plant (kg)

Narrow and | Light green

1 | DL-40 | shghtly with purple | 128 | 38 25 | 42150 | 843

curved border

2 | DL-44 Straight Light green 96 48 21 20436 | 393

3 | DL48 Straight Light green 145 37 25 14674 | 319

Shightly
4 | DL 50 curved Dark green 113 43 22 15000 | 375
5 |DL61 Straight Light green 131 55 28 21915 | >07
Mean 122 44 24 22835 | 487

431 Pod shape

The shape of the pod at the vegetable maturity stage was noted The pod
shape for DL 40 was narrow and slightly curved and for DL 50 1t was shghtly
curved In the other thiee genotypes DL 44 DL 48 and DL 6 1 the pods were

straight without any curve




37

432 Pod colour

The colour of the selected hyacinth bean genotypes was observed
DL 40 had a light green coloured pod with purple border DL 50 had dark green
coloured pod where as the other 3 genotypes DL 44 DL 48 and DL 6 I had hght
green coloured pods
433 Pod length

Length of 10 randomly selected pods at vegetable maturity from each
observational plant was measured

Among all the 5 genotypes DL 48 had the maximum length of the pod
(14 5 cm) followed by DL 6 1 (13 1 cm) DL 40 (12 8 cm) and DL 50 (11 3 cn)
DL 44 had the munimum pod length (9 6 cm) when compared to the other four
genotypes The mean length of the pods was found to be 12 2 cm

434 Girth of pod

The same pods used for length measurements were used for recording
pod girth also The girth of ten pods was measured and the aveilage was recorded in
centimeters

The maximum girth was observed in DL 6 1 (55 cm) where as the
minimum guth was obsetved in DL 48 (37 cm) The other thiee genotypes
possessed 3 8 cm (DL 40) 4 3 cm (DL 50) and 4 8 cm (DL 44) respectively The
mean guth of pods was found to be 4 4 cm
435 Weight of pod

The weight of the same pods was taken 1n an electronic balance a1d the

average was worked out in gram
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The maximum weight was observed 1n DL 6 1 (2 8 g) followed by two
genotypes DL 40 and DL 48 (25 g) and the mimmum weight was observed in
DL 44 (2 1 g) The mean weight of pods was observedtobe 24 g
436 Number of pods/plant

The total number of pods produced per plant at the time of harvest was
observed

DL 40 was observed to have maximum number of pods (4215
pods/plant) where as DL 48 had the minimum number of pods (1467 4 pods/plant)
The mean number of pods per plant was observed to be 2283 5
437 Pod yield per plant

Pods were harvested separately from each plant periodically and
weighed the pods using a top loading balance

The maximum yield per plant (kg) was observed in DL 40 (8 43 kg)
followed by DL 6 1 (507 kg) In the other three genotypes yield was found to be
393 kg (DL 44) 3 75 kg (DL 50) and 3 19 kg (DL 48) The mean yield was found
to be 4 87 kg plant
44 Composition of hyacinth bean genotypes
441 Morsture

The moisture content of the five hyacinth bean genotypes mn ther
vegetable maturity stage 1s given in Table 4 The results of statistical analysis are
also presented in the table

The moisture content of the hyacinth bean genotypes ranged from

843 g100'to 890 g 100 with a mean value of 86 9 g 100 Statistical analysis
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revealed that the moisture content of the five hyacinth bean genotypes showed no

sigmficant variation The maximum moisture content was found in DL 6 1 and the

muintmum in DL 40 (Fig 1)

Table 4 Nutritional composition of hyc nth bean genotypes

S! | Genotypes Moisture | Tibre Protein Starch | Vitamun C| B carotene
No (2100 ) | (2100 )| (2100 ) | (mg 100 ) {(mg 100 )| (ug100 )
1 | DL-40 843° 05° 25° 280° 800° | 1776°
2 | DL 44 863° 06° 32° 46 0° 910° | 1802%®
3 | DL48 887 0s® 32° 370° 1317* | 1784°
4 |DL 50 863° 15° 38° 290° 900° 1862°
5 |DL61 890° 05° 42° 3208 910% | 1857°
Mean 869 07 34 344 968 1816
Level of significance NS 1% 1% Ns 1% 1%

Mean values with common letters do not differ significantly

442 Fibre

The crude fibre content of the pods of the five hyacinth bean genotypes

1s presented in Table 4 The results of statistical analysis are also presented 1n the

table

Fibre content of the pods ranged from 0 5 per cent to 1 5 per cent with a

mean value of 07 per cent The maximum fibre content was found mn DL 50

which was found to be significantly high when compared to the other genotypes

There was no significant varation 1 the fibre content between the other four

genotypes (Fig 2)
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443 Protein

The crude proten content of the pods of the selected hyacinth bean
genotypes was analyzed and the mean values are given in Table 4 The results of
statistical analysis are also shown 1n the table

The protein content of the pods of the different genotypes of hyacinth
bean ranged from 2 5 per cent to 4 2 per cent with a mean value of 3 4 per cent
The highest protein content was observed in DL 6 1 (42 g) and the minimum
protein content was observed 1n DL 40 (2 5 g) The variation in the protein content
of the pods between the different genotypes was found to be statistically
sigificant The protein content of genotypes DL 6 1 (42 g) and DL 50 (38 g)
showed no sigmificant variation but was significantly high when compared with
other genotypes (Fig 3)
444 Starch

The starch content of the pods of the five genotypes of hyacinth beans
are presented mn Table 4 and the results of statistical analysis are also given in the
table

The starch content of the pods at vegetable maturity 1anged from 28 0 g
100 to 46 0 g 100 ' with a mean value of 34 4 g 100 Statistical analysis showed
no significant difference n the starch content of the pods between the different
genotypes Among the five genotypes the pods of DL 44 had the highest starch

content (46 g 100 ) while DL 40 had the lowest starch content (28 g 100 )

(Fig 4)
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445 Vitamm C

The vitamin C content of the pods of hyac nth beans at vegetable
maturity was analyzed and 1s presented 1n Table 4 and the results of the statistical
analysis are also shown n the table

The vitamin C content of the pods of the different genotypes of hyacinth
bean ranged from 80 g 100 to 13 17 g 100" with a mean value of 9 68 g 100
The highest vitamun C content was observed in DL 48 (13 17 mg) and the lowest
in DL 40 (8 0 mg) Vitamin C in DL 48 was significantly high when compared
with other genotypes followed by DL 6 1 (9 1 mg) DL 44 (9 1 mg) and DL 50
(9 00 mg) which showed no significant vanation between genotypes Sigmificantly
low vitamin C was observed i genotype DL 40 when compared with other
genotypes (Fig 5)
446 B carotene

The B carotene content of the pods of hyacinth beans at vegetable
maturity are presented 1n Table 4 and the results of the statistical analysis are also
given 1n the table

The B carotene content of the pods varied from 1776 pg 100 to
1862 pg 100 with statistically sigmifcant variations between the d fferent
genotypes The highest § carotene content was observed m DL 50 (186 2 ug)
followed by DL 6 1 (185 7 ug) and DL 44 (180 2 pg) which showed no signif cant
variation between them The pods of DL 40 had the lowest B carotene content
(177 6 pg) but no statistical vanation was observed between this genotypes and
DL 48 (178 4 pg) m B carotene content The mean B carotene content of the five

genotypes was 181 6 pug 100 ' (Fig 6)
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447 Iron

The iron content of the pods of hyacinth beans are presented in Table 5
and the results of statistical analysis are also given in the table.
Table 5. Mineral content of hyacinth bean genotypes

SI.LNo. Genotype Iron Calcium Potassium Phosphorus
(mg 100’]) (mg 100 (mg 1I00*)  (mg 100

1 DL-40 1.6* 216b 65d . 63c
2 DL-44 1.6a 200d 82b 82a
3 DL-48 1.9a 224a 92a 83a
4 DL-50 1.7a 208¢c T4c 67c
5 DL-6-1 1.5a 200d 80 Ic 78b
Mean 16 209.6 78.6 74.7
Level of significance NS 1% 1% 1%

Mean values with common letters do not differ significantly

The iron content of the pods at vegetable maturity varied from 1.5 to
1.9 mg per 100 g with no statistically significant variations between the different
genotypes. The highest iron content was observed in DL-48 (1.9 mg) while the

pods of DL-6-1 had the lowest iron content (1.5 mg) with a mean value of 1.66 mg
100*1(Fig. 7).
4.4.8 Calcium

1 he calcium content of the pods at vegetable maturity was analyzed and
the results are presented in Table 5 and the results of statistical analysis are also
given in the table.

The calcium content ranged from 200 mg to 224 mg per 100 g with a

mean value of 209.6 mg. The pods of DL-48 had the highest calcium content
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(224 mg) while the pods of DL-44 and DL-6-1 had the lowest calcium content
(200 mg). The results of statistical analysis showed that the variations in the
calcium content of the pods between the different genotypes were significant

except between DL-44 and DL-6-1 (Fig.8).

449 Potassium

The potassium content of the pods at vegetable maturity was analyzed
and the results are presented in Table 5. The results of statistical analysis are also
given in the table.

In immature pods, the potassium content ranged from 65 mg per 100 g
to 92 mg per 100 g with a mean value of 78.6 mg. The pods of DL-48 had the
highest potassium content (92 mg) while the pods of DL-40 had the lowest
potassium content (65mg). Theresults ofstatisticalanalysis showed that the
variations in the potassium contentof thepods between thedifferentgenotypes
were significant (Fig. 9).

4.4.10 Phosphorus

The phosphorus content of the pods of the five genotypes of hyacinth
beans are presented in Table 5 and the results of statistical analysis are also given
in the table.

The phosphorus content of the pods at vegetable maturity ranged from
63 mg to 83 mg with a mean value of 74.7 mg. Statistical analysis showed
significant variations in the phosphorus content of the pods between the different
genotypes. Among the five genotypes DL-48 had the maximum phosphorus

content (83 mg) followed by DL-44 (82 mg) but no significant variation was
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observed between these two genotypes. No significant variation was observed
between DL-44 (82 mg) and DL-6-1 (78 mg). DL-50 and DL-40 had significantly
low phosphorus content but the variation between these two genotypes was not
significant (Fig. 10).
4.5 Organoleptic qualities of Hyacinth bean genotypes

The acceptability studies of the five hyacinth bean genotypes at
vegetable maturity were conducted by scoring method. A five point hedonic scale
was used to score each character and the mean scores obtained for different
characteristics like colour, doneness, texture, flavour and taste of the pods of the

hyacinth bean genotypes are presented in Table 6.

Table 6. Acceptability of Hyacinth bean genotypes (Mean scores)

DL-40 DL-44 DL-48 DL-50 DL-6-1
Colour 3.4 3.3 3.6 4.2 3.3
Doneness 4.3 43 4.2 4.5 4.4
Texture 4.2 3.8 3.8 4.3 3.9
Flavour 3.2 3.5 3.3 3.9 3.4 .
Taste 3.8 3.6 35 3.8 3.3
Total Mean score 18.9 18.5 18.4 20.7 18.3

From the table it is evident that, the maximum mean score for the
attribute colour was obtained for the genotype DL-50 (4.2) while the minimum
score was obtained for the genotypes DL-44 and DL-6-1 (3.3) (Fig. 11).

The scores for doneness of the five genotypes revealed that, the

maximum score for the attribute doneness was observed in the genotype DL-50

(4.5) while the minimum score was observed in DL-48 genotype (4.2) (Fig. 12).
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The highest mean score for texture was found in genotype DL-50 (4.3)
and the lowest score was found in two genotypes namely DL-44 and DL-48 (3.8)
(Fig. 13).

With respect to the attribute flavour the highest mean score was noted in
the genotype DL-50 (3.9) while the lowest mean score was noted in the genotype
DL-40 (3.2) (Fig. 14).

With regard to the attribute taste the maximum mean score was
observed in two genotypes namely DL-40 and DL-50 (3.8) while the lowest mean
score was seen in the genotype DL-6-1 (3.3) (Fig. 15).

By observing the total mean scores for all the attributes, it was found
that the genotype DL-50 had the highest total mean score (20.7) followed by
DL-40 (18.9) while the lowest total mean score was for the genotype DL-6-1
(18.3) (Fig. 16).

The acceptability ranks of the pods at vegetable maturity of the five
genotypes were also obtained for different characteristics like colour, doneness,
texture, flavour and taste of the pods by using Kruskallwali’s one way analysis of
variance by ranks and is presented in Table 7.

Table 7. Ranks of hyacinth bean genotypes (according to Kruskalwalli’s one way
analysis of variance by ranks)

DL-40 DL-44 DL-48 DL-50 DL-6-1
Colour 205.5 181.0 245.0 381.50 263.50
Doneness 223.0 194.0 233.5 273.0 213.5
Texture 304.0 210.0 202.5 295.0 233.5
Flavour 285.0 244.0 204.5 320.0 221.0
Taste 272.0 231.0 211.0 267.5 203.5
Mean 257.9 212.0 219.3 307.4 227.0

Rank 1 \Y v | 1l
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Fig. 16. Overall acceptability of hyacinth bean genotypes based on organoleptic qualities
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Ranks were given to the mean scores of each attribute starting from the
lowest mean score. Added all the ranks to get the total rank for each attribute. The
total mean ranks were calculated by using the formula of Kruskallwali’s one way
analysis of variance by ranks.

Taking the total mean ranks for all the attributes, it was found that the
genotype DL-50 (307.4) had the highest mean rank followed by DL-40 (257.9)
while the lowest rank was for the genotype DL-44 (212.0).

Acceptability of Hyacinth bean genotypes based on nutritional quality,
organoleptic qualities and yield was observed by giving the scores based on ranks
and are presented in Table 8.

Table 8. Acceptability of Hyacinth bean genotypes based on nutritional qualities,
organoleptic qualities and yield

DL-40 DL-44 DL-48 DL-50 DL-6-1

Nutritional quality d d a b c
Acceptability by Ranks b e d a c
Yield a c e d b
Total score based on Rank 1 6 8 1 10

Scores-a=5b=4,c¢c=3,d=2,e=1

It was observed that the maximum score based on ranks were shared by
the genotypes DL-50 and DL-40 (11) followed by the genotypes DL-6-1 (10). The

lowest score was observed for the genotype DL-44 (6) (Fig. 17).
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5 DISCUSSION

The discussion pertain ng to the study s explained under the following
headings
51 Vegetative characters of hyacinth bean genotypes

All the selected genotypes had normal leaf shape but the genotypes
DL 40 and DL 48 had smaller leaf size when compared to the other three
genotypes Flower colour also showed variability DL 48 DL 50 and DL 6 I had
white coloured flowers where as DL 40 had purple and DL 44 had light violet
coloured flowers This variability in morphological characters accentuates the
report that India 1s a possible center of origin of hyacinth bean (Rao 1977)
52 Performance of duration of hyacinth bean genotypes

Information on flowering and harvest variability helps the plant breeder
for effective selection of characters for crop improvement In the present study
days to first flowering (82 days) days to 50 per cent flowering (108 days) and days
to first harvest (166 days) was found to be mimimum in DL 40 Days to first
harvest was also minimum 1 DL 44 and DL 6 1 Duration of crop was more
in DL 6 1 and DL 48 (254 days) Days to vegetable maturity was minimum 1n
DL 6 1 DL 44 and DL 40 (11 days) Hence among the selected 5 genotypes
DL 6 1 showed better performance of duration except for the days to 50 per cent
flowering The existence of considerable variation indicated enough scope for
improvement Many workers (Nayar 1980 Gangadharappa 1981 Reddy 1982
and Biju 2000) had observed variability in many of the characters 1n hyacinth bean

genotypes
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53 Yield and pod characters of hyacinth bean genotypes

In the selected 5 genotypes of hyacinth bean the pod shape ranged from
slightly curved to straight DL 40 and DL 50 showed slightly curved pods where
as n the other 3 genotypes the pods were found to be straight Variability in the
pod colour was also observed with light green dark green and light green with
purple border Varnabtlity 1n the economic characters like pod length girth of pod
weight of pod number of pods/plant and yield/plant was also observed The
genotype DL 6 1 had pods with maximum girth (55 cm) and weight (28 g)
Maximum pod length was observed in DL 48 (14 5 cm) maximum pods/plant was
in DL 40 and maximum yield/plant was also in DL 40 Singh ef o/ (1979) and Rao
(1981) had indicated the responstveness of these traits to appropriate selection for
evolution of improved genotypes
54 Composition of hyacinth bean genotypes

The mean moisture content of the pods of the hyacinth bean at vegetable
maturity ranged from 84 3 to 89 0 per cent Highest and lowest morsture contents
were found 1 the pods of DL 6 | and DL 40 respectively There was no
significant variation 1in moisture content between the selected genotypes The
moisture content of hyacinth bean pods at vegetable maturity was found to be
lower than the values of winged bean reported by Garcia and Palmer (1980)
Ekpenyong (1985) Misra and Misra (1985) and Kailasapathy er @/ (1985) The
variation 1n the mean mo sture content of the pods of hyacinth bean may be due to
the difference 1n the genotypes selected for the study and also due to seasonal and

locational variattons
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Dietary fibre 1s a major component of vegetables The results of the
present study indicated that the pods of hyacinth bean had a mean fibre content of
07 g per cent The fibre content of the fresh pods ranged from 0 5 per centto 1 5
per cent which was lower than the mean values reported by Biyu (2000)
Maximum fiber content was observed in DL 50 (15 g) which was significantly
high when compared to other selected genotypes

The crude protein content of the pods of the hyacinth bean ranged from
25¢ 100 to 42 g 100" with a mean of 34 g 100 Among the selected
genotypes the pods of DL 6 1 had the highest protein content of 4 2 g 100 which
was sigmificantly high The mean protein content was found to be higher than the
mean values 1n hyacinth bean genotypes (2 2 g 100 ) as reported by Byju (2000) It
was found that the protein values in the present study are in accordance with the
values of winged bean reported by NAS (1975b) and Hettiarachchy et al (1979) A
genotype with high protein content 1s of considerable importance since hyacinth
bean 1s one of the major sources of protetn in the dietary in South India

The starch content of the pods of hyacinth bean genotypes ranged from
280 g 100" to 460 g 100 ' with a mean value of 34 4 g 100 The highest starch
content was observed 1n the genotype DL 44 (46 g 100 ) and the lowest in DL 40
(28 g 100 ) but the variation was not statistically significant

The vitamm C content of the fresh pods ranged from 8 0 mg 100 to
1317 mg 100 wath a mean value of 968 mg 100 This agrees with the mean
vitamin C values reported by Chakravarthy (1986) 1n hyacinth beans The highest
vitamin C content was observed 1n the pods of DL 48 (13 17 mg 100 ) wh ch was

significantly high when compared with other genotypes
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The mean B carotene content of the fresh pods (181 6 pg 100 ') obtained
mn this study was within the values reported by Chakravarthy (1986) There
observed a significant variation in the B carotene content of selected genotypes
DL 40 and DL 48 which had significantly low values

The mean 1ron content of the fresh pods of hyacinth bean was 16 mg
100 There was no significant variation in the iron content between genotypes
Chakravarthy (1986) also observed the 1ron content of hyacinth bean as 1 7 mg
100"

The mean calcium content of the fresh pods (209 6 mg 100 ") obtained
1n this study was 1n accordance with the values of winged bean reported by Igucht
et al (1987) and Chakravarthy (1986) Maximum calcium was observed in DL 48
(224 mg) A sigmficant variation 1n calcium content was observed with genotypes

A sigmificant variation was observed 1n potassium content of hyacinth
bean genotypes The highest values for potassium was found in the genotype
DL 48 (92 mg 100 ") and the lowest value in genotype DL 40 (65 mg 100 ') These
mean value (78 6 mg 100 ") for potasstum 1s mn accordance with the values of
Gopalan et al (1989)

The mean phosphorus content of the pods of the hyacinth bean (74 7 mg
100") was within the values reported by Chakravarthy (1986) A sigmificant
variation was found in the phosphorus content with genotypes the highest being in
DL 48 (83 mg 100 ) Phosphorus content of hyacinth bean genotype was higher
when compared to the values reported by Chakravarthy (1986) This may be due to

genetic variability and also due to locational vartations
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55 Acceptability of hyacinth bean genotypes

Overall acceptability of 5 hyacinth bean genotypes based on criterias
such as colour doneness texture flavour and taste revealed that the genotype
DL 50 was highly acceptable with a total mean score of 20 7 followed by DL 40
(189)

The ranking of the genotypes for different characteristics like colour
doneness texture flavour and taste by using Kruskallwalt s one way analysis of
variance by ranks also revealed that the genotype DL 50 ranked the first followed
by DL 40

Hyacinth bean genotypes based on their nutritional quality organoleptic
qualities and yield vaned very much with the genotypes In the present study
nutritionally the genotype DL 48 had the maximum score but 1t s acceptability and
yteld was found to be low It has been recogmzed that enjoyment of food s
essential for good health But enjoyment would mean choice and acceptance and
not always nutrition and wholesomeness For consumers the perceivable sensory
attributes like colour flavour texture doneness and taste are the deciding factors
in food acceptance (Pal et a/  1995) In this aspect the genotype DL 50 ranked the
highest Nutritionally this genotype ranked the second but yield wise this genotype
had a low rank But the total scores based on ranks were highest for this genotype
and also for DL 40

Yield wise DL 40 ranked the first and for organoleptic qualities it
ranked the second but nutritionally 1t had a low rank but taking the total scores this

genotype also ranked the first order
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Thus 1n the present study comparison of the different genotypes based
on nutritional qualities acceptability and yield revealed the superiority of the
genotypes DL 40 and DL 50 followed by DL 6 1

It can also be concluded that varietal improvement of DL 40 with the
objective of improving 1t s nutritional qualities should be given emphasis morder
to achiteve a major break through in the genetic improvement of lab lab with

respect to nutritional and organoleptic qualities as well as the yreld
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6 SUMMARY

The present study on Acceptability and nutritional evaluation of
hyacinth bean genotypes [Lablab purpureus (L) Sweet] was pertaned to observe
vegetative characters performance of duration yield and pod characters of
hyacinth bean genotypes to evaluate the nutritional composition and organoleptic
qualities of the pods of the five hyacinth bean genotypes mn their vegetable matunty
maintamed in the Department of Olericulture College of Horticulture The five
genotypes selected for the study were DL 40 DL 44 DL 48 DL 50 and DL 6 1

The mean vegetative characters Iike leaf shape leaf size and flower
colour was observed The mean performance of duration of the genofypes like days
to 1% flowering (85 4 days) days to 50 per cent flowering (112 8 days) days to 1°
harvest (168 6 days) duration of the crop (248 days) and the days to vegetable
maturity (13 4 days) were noted Yield and pod characters like pod shape pod
colour mean pod length (122 cm) gith (44 cm) weight of the pod (24 g)
number of pods/plant (2283 5) and yield per plant (4 87 kg/plant) were also
observed

The major constituents like moisture fibre protein starch witamin C
B carotene 1ron calcium potassium and phosphorus were estimated 1n all the pods
of the selected hyacinth bean genotypes at their vegetable matunty The
acceptability studies of the pods of the selected genotypes were carnied out after
cooking

The results of the study indicated that among all the pods the maximum

moisture content was mn the genotype DL 6 1 (89 g 100') The mean moisture
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content varied from 843 g 100" to 890 g 100" with no sigmificant vartation
between the genotypes

The mean fibre content varied from 05 g 100 to 15 g 100 with no
significant variation between the genotypes with the maximum fiber content of
15 g 100" 1n the genotype DL 50

The protein content ranged from 25 g 100' to 42 g 100" with
significant variations between the genotypes The highest protein content was
observed n DL 6 1

The starch content ranged from 20 0 mg 100" to 46 0 mg 100" with
statistically no significant variations between the pods at vegetable maturity

The mean vitamin C content of the pods ranged from 8 0 mg 100 to
1317 mg 100" The vitamin C content of the pods at vegetable maturity had no
sigmificant variation between the selected genotypes

The mean B carotene content ranged from 1776 pg 100 to 1862 ug
100 ' 1n the pods with significant variations between the genotypes The highest 1s
being in DL 50

The mean 1ron content of the pods ranged from 1 5 mg 100'to 19 mg
100" 1n the pods at vegetable maturity with no significant variation between the
selected genotypes

The calcrum content ranged from 200 mg 100 ' to 224 mg 100" with
significant variatton between the genotypes The tighest 1s bemng i DL 40
(224 mg 100 ")

The potassium content ranged from 65 mg 100 to 92 mg 100 wrth

sigmificant variations between the genotypes of the hyacinth bean
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The mean phosphorus content ranged from 63 mg 100 ' to 83 mg 100
with a mean of 74 7 mg 100 There observed a sigmficant variation between the
selected genotypes in phosphorus content

The acceptabihty of the pods of the five genotypes was evaluated using
scorecard The important characters like colour doneness texture flavour and
taste were evaluated by a panel of judges The mean ranks were calculated by
using Kruskallwallr s one way analysis of variance by ranks

The organoleptic evaluation of the selected genotypes indicated that the
genotype DL 50 (307 4) had highest mean rank followed by DL 40 (257 9) while
the lowest rank was for the genotype DL 44 (212 0)

Comparison of the selected genotypes based on nutrient q ality
acceptability and yield revealed the superiority of the genotypes DL 40 and DL 50
which ranked the first followed by DL 6 1 Vartetal improvement of DL 40 with
the objective of improving 1ts nutritional qualities should be given emphasis
Suggestions for future line of work
1 The nutritional composition of the other hyacinth bean genotypes maintained

1n the Kerala Agricultural University may be evaluated
2 Dafferent parts of the hyacinth bean genotypes like seeds may be analyzed
3 The anti nutritional factors present n the hyacinth bean seeds may also be

analyzed
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APPENDIX I

Score card for organoleptic evaluation

Character Description Score

Excellent
Good
Colour Fair

Poor
Very poor

Adequately cooked
Moderately cooked
Doneness Mushy

Over cooked

Not cooked

Excellent
Good
Texture Farr

Poor
Very poor

Excellent
Good
Flavour Fair

Poor
Very poor

Excellent
Good
Taste Fair

Poor
Very poor
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ABSTRACT

Hyacinth bean [Dolichos lablab purpureus (L) Sweet] m India
represents a wide range of variability especially the legumes and 1t 15 a major
source of protein in the d etary in southern India Systematic study on the nutritive
value and acceptability of the hyacinth bean genotypes has not been evaluated 1n
our state Hence the present study on the nutritional evaluation and acceptability of
hyacinth bean genotypes was taken to 1dentify genotypes with high nutritional
qualities and suitability as a vegetable 1n order to achieve a major break through n
the genetic improvement of lablab

The pods at vegetable matunity were analyzed for moisture fibre
protemn starch vitammn C [ carotene 1ron calcium potassium and phosphorus
Nutritionally the genotype DL 48 had the maximum score The nutrient content of
the pods varied sigmficantly among the different genotypes selected for the study

In the acceptability study different characters like colour doneness
texture flavour and taste were evaluated The genotype DL 50 and DL 40 got the
highest rank for acceptability Yield wise DL 40 ranked first

The varietal improvement of DL 40 with the objective of improving 1t s
nutritional qualities should be given emphasts in the genetic improvement of lablab

with respect to nutritional and organoleptic qualities as well as the yield



