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Abstract

Traditional methods of processing food legumes such as decorucation, boiling,
roasting, frying, pufling, germinating, and fermenting are used in one form or
the other in preparing legume products for consumption in different regions ot
the world. These processing methods contribute to improved product quality as
well as nutritional quality. Extrusion cooking, textured vegetable product,
quick-cooking products, weaning foods. and beverages are some of the
technologics that have good potential in the improved utilization of cool season
food legumes. There is also a growing trend 1o market legume products as valuce-
added snack items. To expand the markets worldwide for these new products,
itis necessary to provide products that are more attractive, convenient, and are
nutritionally equal or superior to other established popular products in the
market. Other less explored but potentially promising avenuces include the use of
components of legumes as therapeutics, in dairy industry. and as food
preservatives, Leal” protein concentrate also offers scope Tor use as o protein
source for hvestock and humans, and in cell culture

Introduction

The last decade withessed the development of nuany products orgating from
grain legumes with diverse tunctional, nutritional, and biological acuvities.
Production will depend on development of markets for such products, as well as
the balance between costs of raw materials and processing. and the return
generated by the recovery and lunctionality of proteins and starch from dry and
wet processing of grain legumes.

Increasing the uses and diverse applications of legames other than soyvbean

F.J. Muctibauer and W.J. Kawer (edy. ). Exponding the Producnion and Use of Cool Season Foud
Legumes, 98-112.
© 1994 Kiuwer Academic Publishers. Printed in the Netherlamds.

Daoversifvug wse of ool season food legranes 99

has been enhanced by processing them mto protem-nich and starch-rich

processing Foe
many parts ot the

LRAA VAR

dh o vears
Narkes DNy food fogumes as
wcountries such as Japan,
ey are strong hese valog

Intoday s cconomy there s a
value-added products This s partic
Tarwan, Thakund. and the LSA whore
added snack tems e beconuny ancrcasingly popular swath the sounger
generation whose tastes are changing and who now have the resources to
purchase these stems. Inoreased adsertane through n

have also been o tactor an creating anincreased demand amd acceptance tor

stack items

pazines amd wievivon

Faba Bean

Fabu bean (i faba Loy can be fractionated ustng ai- classification or by a wet
provess (Bramsnacs and Olsen, 1978 Tyler ez w1981, Gueguen 1983, Sosulski
and Sosulski, 1936). The efficiencies of protem (70 1o 800%) and starch (88 o
9370 recoveries from faba bean and ficid pea (Prsum sativum L.) were found to
be higher by the dry process than respective recovery figures (73 to 79%)
obtained from wet processing (Sosulski and Sosulski, 1986). However, wet
processing was reported to be more cffective in removing toxic constituents
(Aratfield er al.. 1985). Pilot scale processes have been developed by Brumsnaes
and Olsen (1978). Murray et al. (1981). Gueguen (1983), and McCurdy and
Knipfel (1990).

Faba bean and pea concentrate prepared by air classification has been
reported to reduce the cooking losses to negligible values for boiled meat patties
where 3000 of the meat was substituted by legume protein concentrate (Vaisey
ctal. 1975). The ar-classitied products contain about 20 to 257 starch which
might be responsible for a sigmificant part of the water-and-fai-binding
propertes of these prodacts.

By sensory evaluation of the legume beal-patties, Vaisey ¢t al. (1975) found
that dried pea lavor and bitter after taste were the dominant flavor
characteristics and were attribured to the presence of lipoxygenase activity in
faba bean. The mechanisms of both the faba bean and pea flavor have been
suggested to be simalar to that of the soybean (Glvaine max L) and could be
solved by partial enzymatie hydrolysis of the protein extract with microbial
proteolytic enzyme, isolated from Penicrllium du ponti (Vieth ¢t al.. 1983),
Mixtures of whey skim milk and faba bean protein in which faba bean grain
made up to 15 10 450 by weight, proved to have good emulsifying capacity.
foam stability and could form gels (Fased and Morshed. 1990).
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Hvdrolyzed Vegetable Proteins (H1VP)

Hydrolyzed Vegetable or Plant Proteins (HVP or HPP) are defined as mixtures
composed of amino acids and peptides, which are obtained by hydrolysis of
vegetable proteins and frequently other substances, such as salt (Olsman, 197%).
The industrial interest in hydrolyzed vegetable protcins (HVP) grew sharply
after Tkeda’s discovery i 1908 of monosodium glutamate (MSG) as the major
ingredient and lavor compound in HVPs. This know-how was the start for ity
commeraial production in Europe, and proved to be a commercial success in
bowllon cubes

On an industrial seale. HVP are prepared cither enzymatically or by acrd
hydrolysis, Either process converts proteins into peptides and anuno acids.
whereits the carbohiydrates are converted mto supgars which degrade to a large
extent into products hke hydroxvmethvHurtural and lesubmic aad (Olsman,
197%). Under the conditions of HIVP production. or during the concentration
process. part of the ammo acids, sugars o sugar degradation products are
converted in honenzymic hro\\'nmg reactions.

Enzymatic hydrolysis offers an attractive way of increasing the solubility of
vepetable proteins However, the bitter peptides, dentificd as those fractions
having leucine at the termnn, are not decomposed. Vieth e al. (1978) used a
microbial thermophilic enzyme, isolated from Penicillivm i ponte. with
specificity similar to pepsin for hydrolysis,

The legal position of HVPs has been discussed by Codex Alimentarius
Commission, which considercd HVP as food ingredient and as food additive.
There is no cvidence from the available information to indicate that HVPs,
applied as flavoring agents at their current levels, posc a public hazard.
However, the commission stated that evidence is insufficient to determinc the
reported adverse effects (lesions in the central nervous system) and HVP's arc
not delcterious to infants when added as flavoring agents to infant or baby
foods. The industry had already decided to abandon the use of HVP as Mavor
agents in these foods. Murata et af. (1988) reported that acidic, neutral, and
alkaline protcinases originating from microorganisms and plants werc capable
of coagulating faba bean milk protein. The curd was made up ol 73% of the faba
bean milk protcin. However, pea milk-protein did not cougulate under these
experimental conditions.

Chemical Madifications of Grain Legumes

Acylation is the most extensively studied modification ol legumes. Schmandke
et al. (1982) tested acylated faba bean proteins, with different degree of
substitutions (0 to 78%) and recommended their use to increase the viscosity of
gelatine solutions. Treatment of faba bean protein with succinic anhydride
(succinylation) is reported to increasc its water and oil absorption capacity by
25 and 40%, respectively. Moderately succinilated (27%) faba bean protein
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Fola Bears Prodigis

Fhe most popular dishes made from faba beans are Medamis (stewed beans),
Falagel or Ta'meya (deep fried cotvledons paste with some vegetables and
spices), Bussara (cotyledons paste poured into plaies), and Naber soup (boiled
germinated beans). Processing methods of these products and their nutritive
values have been described previously (Youssef et al. 1986, 1987; Shekib e al.,
1989: Ziena et ul., 1991). Medamus and Falafel taken with bread are very popular
breakfast food and snack sandwiches for the majority of Egyptians (Ragab,
1988). A less popular product Fool Mckalley. is made from faba beans by
roasting and consumed as a snack.

China has the largest arca of faba bean in the world. Excluding faba bean
crops grown for green manure, the current production area is about | x 10#
ha, output is ¢lose to 2 x 10* t and average yiclds are about 1700 kg per
hectare. Faba bean is an important winter and spring legume in China. Faba
bean grains are an important item in the daily food of the Chinese people as a
nutritious food. rich in protein (24 to 34%) and amino acids. They are made into
many kinds of traditional toods. Faba bean has been utihzed as staple and non-
staple foods in different styles. An agronomist G. Q. Xu (AD 1562-1633) in
Ming dynasty evaluated faba bean as a versatile foodstutt and so did scientists
n Qing dynasty (AD 1616-1911) (Li. 1987).

For a long ume, farmers in northwestern China have commonly mixed faba
bean flour with other flours such as maize Nour to make meals. Due to improved
national cconomy and better hiving standards of people, there was an increasing
demand for foods with desirable quality. Food processing methods of faba bean
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have also changed considerably and products are expected to have superior
color, smell, and taste. At present, non-staple foods of faba bean have a ready
market in China and clsewhere. Faba bean foods are divided into three classes
based on their processing and cooking methods.

Fried Producis

Fried products of faba bean are used as popular celfreshments and made by
simple processes (Zhang, 1987). Salty taba bean is made by boiling with salt.
crisp faba bean by fryig with sand or salt. Fragrant faba bean products suchas
“aniseed faba bean”™, “spiced faba bean”. and “unusual aromatic bean” are
prepared by adding varied Mavormg apents. Among them, fried “orchid bean™
15 the most popular one. Cakes and pastes of taba bean are also commaonly
consumed. A majority of such products is made in individual Familics for their
own use and some also made by small factories.

The orchid faba bean is made by the following process. Faba beans are cooked
in boiling water until they can be casily pricked through by a necdle. They are
dried and each bean is cut both vertically and horizontally to make a cross. The
beans are dried in air to remove surface wetness and fried in ol under high flame.
When the top splits and the hulls change color from yellow to red. the beans are
removed and cooled. Salt could be added for taste hefore they are caten.

The spiced faba bean (Wu Niang Dou) is made by the following process
Sclected Fiba beans are washed and boiled in water. Salt. Chinese prickly ash.
staranise, aniseed, and Cassia bark cinnamon are added and cooked under low
flame. The quantity of addition of these ingredients are based on the amount of
faba bean used and individual preferences. When the shape of a bean can be
changed by a gentle bite (1o indicate the texture). beans are removed and dried
in air. A second procedure is 1o fry the beans unul the hull splits a bit. heorice
powder is then added and fried to dry the beans.

Brewed Products

Brewing industry in China has a long history with an outstanding record (Jiang.
1988). As a result of the development of science and technology, improvements
have been made in the brewing industry of China. Being nich in proteins and
various amino acids. fuba bean has been used to brew different kinds of sauces.
They arc made by mixing faba bean with flour, salt, and water using a special
process. Fuba bean pastes with specific flavor such as chili, sesume. chicken.
ham. beef, and “huoguo paste™ are prepared by adding speafic tlavoring
ingredients 1o Faba bean paste in Sichuan and Anhui provinces. “Juancheng”
brand fuba bean paste made in Pi country, Sichuan provinee and “Aniing” ¢hib
faba bean paste made in Anhui provinee are famous. Sauce is one of the
essential factors for making dehcious Chinese dishes. Proper proportion ol
different Navoring ingredients is also very important besides the superb cooking
skills needed in preparing these Chinese products.
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Beans tPhaveolis vdearin Lo, peas. and biack ey e peas O sena ingrocadara 1)
are cooked or canned with chunks ot beet and tomato sauce. According to El.
Ashway ¢f al. (1985) and El-Hashmy ¢r al. (1985). cooking of the aforc.
mentioned leguminous seeds by both traditional and pressure cooking methods
improved their sensory properties as well as protemn gualy. Until only four
decades ago, faba bean has been an important part of the Japanese dict in
various forms such as the main item of fvod. the subsidiary food item, protein
curd. and fermented sauce and paste. Today. this bean has become very popular
among most Japanese, especiatly voung people. as snack items. Kagawa-ken (a
state i Japan) s famous for making them. Some of the popular products are.
fred beans, processed fried beans with sugar. sesame. ginger. red pepper. green
lver.and curry. Pross cakes are abso prepared with faba bean flour and sugar
and cut into dilferent shapes for consumption,

vl popular bt erades andostant toods

Ctilization of Faba Bean Plani

The etficient wilization of whole green crop or plants is important for meeting
the future world demand for food. especially protein for humans and livestock
(Pirie. 1978). The effect of fertilizer on the distribution of different fractions
of plant harvested at three stages are reported (Kogure and Ohshima,
1991a.b)

Faba bean cultivar “Boshu-wase™ was grown under zero level (1). standard
level (11) (28 kg ammonium sulfate, 45 kg superphosphate. 18 kg potassium
chloride), and three times the level (1) of fertilizer. Fertilizer was applied at the
beginning of flowering stage. Samples were collected at 0 days (start of
Noweng). 15 days (end of Nowering). and 30 days (pod-developing). The top
porbon of the plant material was cut and disintegrated in a pulper. It was then
squeezed and fractions of green juice (GJ) and fibrous residue (FR) were
obtained. () was heated (70°C) after adjusting it to pH 4 with HCL. The
coaeulated leat protem concentrates (LPC) and brown juice tBJ) were separated
by centrifugation (Kogure and Ohshima. 1991a.b). FR was placed in botiles and
cnsiled foraboutsix months (Ohshima and Kogure. 1984) (Figure 1). Total non-
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constructive carbohydrate (TNC) was determimed by Somogyi-Nebson method
and total nitrogen (N) by Kjeldahl method

Fertilizer aceelerated the prowth and development of plants and increased
the biomass and vield of raw material for tractionation (Table 1) (Kogure et al
1977). The concentration of carbohydrate in raw material increased in contrast
to the amount of nitrogen and ash with increased applications of fertilizer. The
carbohydrate concentration in B} was two-to-three fold preater than the
corresponding LPC and FR in carly stages ot growth, but it increased in LPC
and FR at the pod-developing stage, especially in LPC. Nitrogen conecentration
in LPC, which was remarkably high, declined rapidly towards the pod-
developing stage. Nitrogen concentration in FR and BJ was similar at various
sampling times and at different fertilizer amounts. The ash concentration was
high in BJ throughout the three stages while it dechned in LPC and FR,
especially in FR at the later stages. The quality of silage prepared from FR at
cach stage of sampling of plant and at different fertilizer amounts was good

Ferulizer dressing caused the vigorous growth of plants and increased the
carbohydrate concentration of raw material. Due to this, the nutnitional value
of LLPC was improved by changing the balance of carbohydrate to nitrogen
coneentration. This observation would be usetul for the utilization of the plant
as @ human food in the near future. The fractionation process resulted in the
uniform distribution of carbohydrate content in FR and in removal of the
detrimental clements for better Tactic acid fermentation during the ensiling
process of FR (Ohshima and Kogure, 1984). Soluble carbohydrates and ash
containing the detrimental elements were separated into BJ. I was concluded
that taba bean plants grown with high amounts of fertilizer and cut at the pod-
development stage can be fractionated and utilized. This procedure results in
high yield of chemical components, valuc-added LPC, good quality of FR
silage, and valuable BJ.

Dry peas are a good example of a growing snack market made trom legumes.
Two major types of valuc-added snack items currently are made from peas. The
usual process is to soak peas overnight and fry them in hot oil. Palim o1l is most
commonly used. Sometimes peas are coated with other matenals such as rice
Nour belore rying to provide ditferent Navoring. The product is then seasoned
and packaged. The larger marrowfat type pea is preferred by most consumers
for this process.
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The second major value-added snach product from peas is made by grinding
the peas into a fine flour that is then forced under pressure through an extruder
to create different shapes  The extruded shapes are fried, scasoned. and
packaged.

Lentil (Lens Culinaris L)

Legumes  contain - anunutritonal  factors  including  trypsin  inhibitors.
hemagglutinins, and Natulence causing ohgosaccharides (Licner, 1980). Heating
and germination have been found to be effective in reducing the concentration
of antinutritional factors in lentil (Batra ¢r «f.. 1986; Batra, 1987; Batra and
Dhindsa, 1989), pigconpea (Vasishta ot al., 1986), and chickpea (Bansal ef al..
1988).

Seven genotypes of lentil viz. L-9-12, L-82-3, L-82-4, L-82-6. L\§2-7. LH-21.
and LH-311 were studicd. Trypsin inhibitor activity (TIA), haemagglutinin
achivity (HA), and oligosaccharides were estimated in dry heated, autoclaved,
and boiled samples ol lentl (Batra er al., 1986: Vasishta er al.. 1986; Batra and
Dhindsa, 1989). All the genotypes possessed TIA (Table 2). Autoclaving of
lentil seeds for 20 minutes or heating in boiling water for [0 min inactivated TIA
completely. Moist heating was more effective than dry heating. Punified trypsin
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hibitors are, i general, resistant to heat (Taukamote of of., 1983). 1 eypsin in
horse gram appears to be thermostable even during cooking (Ghorpade ¢r al..
1986). Soaking ol lentil sceds m water and subsequent germination resulted in
progressive loss of TIAL Limnted proteolysis of the mbhibitor protein may be the
basis Tor such a loss inactivaty (Wilson and Fan-Wilson, 1953) '

Etfect of heating and germimnation on trypain inlubitor actmaty! and phytahacmigglutinin
vity® in lentil seeds/Nour’

Trypsin inhibitor Phytohemaglutinin

Treatments activity activity .
Control 672 2126
Dry heating

1 h 119 14

2h 59 3
Autoclaving

10 minutes 90 159

20 minutes Nil 14
Heating in boiling
water 29

10 miputen N1l 1

20 minutes ---
Soaking

24 n 254 969
Germination

3 days 210 130

6 days 84 — 90, e _

'‘umol of tyreusine released per g material.

‘Expressed in terms of maximum dilution of the seed extract in
which agglutination could be observed.

‘Each value ip this table is an average of seven valucs
representinyg seven genotypes and each value for single genotype
is based on four determinations (duplicate extract for each
sample and duplicate estimation for each extract).

Heatng m boiling water is the most effective means of destroying HA in lentil
(Table 2). More than halt of HA was climinated when seeds were soaked in
water for 24 h, and the decrease in HA continued with time up to 6 days of
germination, In cercals, HA has been associated with several protcin fractions
(Newburg and Concon, 1985). Assuming a similiue situation i legumes,
difterences in HA and its response to heat and germination may be due to
differences in amount and proportion of different protein fractions contributing
to haemagglutinin activity.

Oligosaccharide concentration in lentil increased irrespective ot the heating,
procedure (Table 3). Even though oligosaccharide concentrations in the sceds
did not change much on heating in boiling water for 10 minutes. the increase was
evident when taking into account the oligosaccharides leached out into the
surrounding water. The observed increase might be due to non-enzymatic
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hydrolysis or to the release of oliposacchindes from bound macromolecules
including higher molecular werght wlpha-galuctosides which may also be proten
n nature.

Luhte 3 ENECr of heatnn amd purmiiain e o o saed bz adc s conenifalion vy S0 g dr
weight) in lentil seeds tlour

Oliyosaccharides

Treatments sucrose Raffinose Stachyose Total

Control 1.71 1.11 0.83 .65
Dry heating

10 minutes 2.46 2.34 2.21 7.01
20 minutes 1.59 1.02 1.17 3.78
Autoclaving
10 minutes 2.20 1.29% 1.06 4.5%5
20 minutes 2.3 1.69 1.04 5,06
Heating in boiling
water
10 minutes 1.27 0.9y 1.38 3.60
Seeds 0.5 0.1 v.22 0.68
Medium 1.62 1.06 1.60 4,28
Total
JUominutern
soeds 1.69% 1,48 1.77 4,94
Medium U.63 Y] G.34 1.51
Total 2.32 2.02 2.11 6.45
Soaking 24 h
Sceds 1.81 1.6 1.0% 4.22
Medium 0.20 0.04 0.04 0.28
Total 2,01 1.40 1.09 4.%0
Germination
3 days 1.14 0.40 0.32 1.86
6 days 1.74 Q.00 0.00 1.74

'‘Each value in this table is an average of values representing seven
genotypes and each value for single genotype is based on four
determinations (duplicate extract for each sample and duplicate
estimation for each extract).

Although a shght increase in total as well as mdividual oligosacchandes
occurred at 24 h soaking of sceds in water, all oligosaccharides decreased 3 days
after wermination. At 6 days after germination, raflinose and stachyose had
disappeared completely, while sucrose showed a proportionate increase.

Increase in sucrose at the expense of stachyose and rafTinosc at 3 days afier
germination, turther strengthens the view that ratfinose and stachyose are
hydrolyzed 1o produce sucrose durimg germination. Germination of lentil sceds
for 6 days 15 perhaps the most reliable means tor complete climination of
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raffinose and stachyose, the most gas forming sugars, and therefore, may be
used in the preparation of lentil based food products.

Lentil seeds are widely consumed in Mideastern countrics in the following
four forms: 1) whole sceds are cooked with tomato sauce, 2) soup. 3) paste
prepared from decorticated seeds with rice and carrots, and 4) Kashary. Koshary
is a very popular dish especially in Cairo. Egypt. It is preparcd by blending rice
and whole or decorticated lentil sceds in the ratio of 2:1 (wv). Chemical
composition and nutritive value of Koshary have been extensively investigated
(Shekib ¢r al., 1985; Shekib et al. 1986, 1987). It was observed that protemns ol
Koshary exhibited moderate concentrations of Iysine and sulfur.containing
amino acids that arc the first Limiting amino acids in nice and  lentils,
respectively.

Chickpea

Chickpea is a major food legume in many countries including Algeria,
Myanmar, Ethiopia, Iran, India. Malawi. Morocco, Pakistan, Spain, Syria,
‘Tanzania, Tunisia, and Turkey. Desi and kabuli are two types of chickpea that
are grown in the world. However, more than 80% of the world production ol
chickpea is of the desi type. The use and versatility of chickpeu has been well
recognized Tor many centuries. Various aspects of chickpea including
production, nutritional quality, postharvest technology. utilization, and
marketing have been reported in detail (Saxena, 1987). The Indian subcontinent
is the largest producer of chickpea in the world. It also accounts for a much
larger varicty of usage of chick pea than any other region in the world. A mecting
held at the International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT, 1991) discussed specifically the utilization of tropical legumes
including chickpea. Scientists from 21 countries including Bangladesh, India,
Spain, Pakistan, Turkcey, Ethiopia, Sudan, West Asia, and North Africa region
participated in this mecting. A bricf mention of the products reported by these
participants is given below:

In the Indian subcontinent, desi chickpea is usually consumed in the form ot
hal (decorticated split cotyledons) or dhal Qour (hesan). In Bangladesh, most of
the chickpea produced is consumed in the form of dhal, followed by dhal flour.
Chickpea flour is also mixed with wheat flour to make roti. These preparations
are also common in India. Pakistan, and Nepal.

A popular Egyptian dish, Lokmer El-kadi is prepared from chickpea wheat
flour and other ingredients, In Ethiopia, legumes ave caten in the form of sauce
1o supplement the cercal-based staple diet. Some ot the products in which
chickpea is used are mifro (boiled and served by itself” or mixed with other
cercals). kollo (roasted). and dabo (fermented wheat and chickpea are mixed and
baked).

In India. in addition to dhal and besan, whole dehulled grain, sprouted grain,
immature pods, seeds, and mature green seeds are some of the other torms in

Diversifyving wse of cool season food legumes 109

which chickpea is consumed. The secondary processing of dhal may involsc dry
or moist heating, c.g.. roasting, steaming., and frying. Puffed chichpea
production s a cottage industry in India.

Processing methods of chickpea have certain built i adsantiges both trom
nutnition and copvenience aspects. Soaking of chichpea reduces coohing time
considerably and also reduces the try pan anhibitor, haemaggtutinating acthiat,
and flatulence: mducing suwars as sotie of them are Teaked out \ithoueh the
concentration of these mhibiors and antnutntional factors e ]
enough o cause migor concern, the processing method  redace. he
concentration further

Dunng the roasting of dhal, the chickpea becomes brown due 1o Masiiand
reaction and the aroma and quahty of seed mproves On pufting, the ~eud
becomes light from shrinkage of the endosperm and toss of watwer The weed
starch is thus dextrinized.

In Spuin, a chickpea product Cocrdo (boiled chickpea) is quite popuiar 1he
price of chickpea also varies from 2 1o USS 3 kg =" in some towns Canning of
chickpea could offer new opportumities for consumers In the Sudan, chickpea
1s consumed as balilalt (borled chickpea with salt and sesame oil, an energy food
caten especially during fasting period of Ramadan) and runna (soaked dhal
ground 1o a paste. which, after addition ol spices, is deep fied)

In Turkey. chickpea iy added 1o unprove the taste of many dishes .., noinrii
pilav (prdao). nohutlu kabak (sweet squash dish), asure (dessert), and ek vl corba
{soup). Roasted white and yellow chickpea are eaten as plain, salted. or sugared
nuts, Fermented product and canning of chickpea offer scope for future
utilication though at presentat is used in small quantities.

In the Mediterrancan region of West Asia and North Afnica, 750 of ali
kabuli chickpea grown 1s consumed as three products: Tisqieh (boded. mixed
with soaked bread. olive oil, and yogurt). Fulufel (mashed with peppers and
herbs, and deep fried) and Homos bichench (Mowsabahay {botled mashed
chickpea, mixed with pulverized sesame (thenceh). olive oil, lemon, and herbs]
Chickpea noodles are made in Myanmar (Burma) through an claborate process
and are quite popular.

ned ek

Duversifving the use of chickpea

Mathur ef wl. (1963) reported that an epidenmological survey i Agra, India,
revealed lower levels of serum cholesterol and a lower madence of ischennie
heart discase in people who consumed viichpea as o staple diet than those who
did not consume chickpea. Two soflivones. biochamn and tormononeting
wolated from chickpea have been reported to reduce the concentration of
cholesterol (Siddiqui and Siddigic 1976). However the results of therapeui
cffects of chickpea on human bemgs are not convlusive and require turther
investigation. Any confirmed effect in humans would open new asenues o
utilization of chickpea.
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The process of dry extrusion generates heat by friction and is capable of
cooking, partial  sterilization, expansion, partial dehydration, cnzyme
inactivation, and shaping of the product. Products like these can yield
convenience foods of high nutrient density, and have good scope for diversifymyg
the use in expanded snack foods and breaklast foods.

Quick-cooking whole sced and dhal can be populanzed. Treatments with salt
solutions and enzymes have shown promising results and are advantageous m
that they diversity chickpea usage. Sprouted chickpea (cidled Quani i Nepaly
improves the aviantability ol vitamins and nunerals and also enhances the Navor
Similarly. fermented products hie rempeh. notto, and Ainenra can be prepared
trom chickpea and populanized.

Chichpeiastarehs used i testile industry and in the manofacture of plywood.
Anindigo-like dseis obtained from chickpea leaves, The stems and leaves have
high concentration of malic. malonic. aine, and oxalic acids that are used i
medivine. Phereas further scope m utilizing the chckpea im mduostry.

Chichpea straw contaims almost twice the amount of protemn per kg when
compared with cereal straw. [ bological value 1s considered, 8 tof cereal straw
will be equal to |t of legume straw. Scedeoats obtained during dehulhng is also
being used as animal feed. Although chickpea seed may not be used for animal
feed for cconomical reasons, the seed and the whole plant can be used in the
animal feed industry.

Nutrition is becoming an important factor m the acceptance of value-added
snack items throughout the world. Snack foods have long been labeled as junk
food. The snack industry is a complicated mix of radically different companies
ranging from large companics with new and modern factories to tiny family-
owned and operated businesses selling a single snack item, However, consumers
arc demanding that nutrition information be provided on the package due to the
fact that consumers are becoming more nutrition conscious. Dictary guidelines
todav suggest we should avoid excessive intake of total fut. saturated fat,
cholesterol, sugar, and sodium, and we should increase our consumption of
complex carbohydrates. By nature, food legumes are high carbohydrate, high
fiber, high protein, low fat foods. Fiber-rich foods such as cool season food
legumes play a significant role in treating and preventing obesity, cardiovascular
discase, hypertension, diabetes, and cancer. Being able to provide a product that
is more attractive, convenient, and nutritionally superior 1s a must il food
legumes are to compete in the value-added snack market. Food legumes have all
the necessary ingredients to increase their share ol this expanding market.
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Abstract

Nutritional quality of food legumes includes the composition and functionality
of the seceds. Composition is the main factor affecting nutritional value
(contributions to encrgy and protein requirements, amino acid balance.
digestibility, antinutnitional factors, cte.). Funcuionality embraces preliminary
preparation steps, digestibility. and cooking quality itself (physical aspects of
food preparation, flavor, appearance, and acceptability).

Factors aflechng nutritional quality include genctic make-up: growing
environment, including location and scuson, storage. insect infestations (in the
tield and during storage): and other fuctors. Nutntonal quality parameters of
cool season food legumes are tabulated. The improvement of nutritional quality
will be considered i the light of the heritability of the chemical and physical
tactors which affect it. Strategies for improvement in nutritional quality are
presented.

Introduction

Cool scason food legumes (CSFLs) considered include the kabuli type of
chickpea (Cicer arictinum), dry pea (Pisum sativum or P. arvense). faba bean
(Vicia faba), grasspea or chickling vetch (Lathyrus sativa), and lentil (Lens -
culinaris). Intcrest in the nutritional quality of foods has grown during the past
two decades due partly to rising costs of red meats of all types, a concurrent
increase in awareness of the benefits to human health of “white™ meats (maialy
fish and poultry). and the benetits of using food legumes as a protein source.
Nutritional quality embraces all factors cssential for people to maintain a
condition of healthy hiving conducive to productive work in terms of manual.
mental, and athletic cffort. It includes antinutritional as well as nutritional
factors. But nutritional quality should also accommodate parameters such as

F.J. Muchlbauer and W.J. Kaiser (eds ), Expanding the Production and Use of Cool Season Food
Legumes, 113129,
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