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A5. Crain Quality of Pigeonpea

R. JAMBUNATIIAN® AND U. SINGIH*~

snt of the world’s total of pigconpen and this
supplement to the largely cercal-based dict
of the Indian population. In India, pigeonpea is consumed mostly in
the form of decorticated split cotyledons known as «uw/, while in other
semi-arid tropical countriecs of the world such as the Caribbean Istand it
is consumed in the form of green peas. Although increasing the yield and
its stability are of obvious priorily, grain quality ulso deserves considera-
tion in a breeding programine.

The grain guality of a crop has scveral components, including nutri-
tional guality, antinutritional facrors, digestibility and bicavailability of
nutricnts, cooking quality, consumer acceptability, and storage stability.
‘fhe progress that has been made in studies of some components of gram
Quality at ICRISAT is reported in this paper.

India produces over 90 per ¢
provides o neecessary protein

Nutritional quality

PROTEIN QUANTITY
One of the recommendations ia the plenary session of the earlier Inter-

national Workshop on Grain Legumes, beld at [CRISAT in 1975, was that
the yicld be expressed in terms of protein per unit arca of land per
unit of time. Then increasing the yicld at constant proteia content or sefect-
ing genotypes of superior protein content with average yicld capability would
A mcthod lor the delernmnination of the protein content
using the Techpicon Auto Analyser hus been standardised (Singh and
Jambunathan, 1981). The precision of the method was routinely monitored
by includiag check samples with every analysis. The coctlicient of variation
(C.V.) of analysis of check samples varicd between 1.30 and 2.34 per cent.
In the initial stagces, breeders also included hidden blind samples along
with the routine samples for analysis. The mean protein content of
pigeonpea al is about 23 per cent. Analyses of germplasm accessions of
pigconpea’ seced revealed that the protein comtent rapped from 15.5 to
28.6 per cent (Table 1). indicating the possibility of some bigh protein

be advantageous.
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‘Table 1: Analyses of plgeonpen germplusm accesslons for profeln content

e Nl e cont proten (Nx625)
Range Mean
1975.76 3745 1632600 20
1976.77 1,087 1912860 24
57278 1867 155268 1.6
19789 964 1682508 205

“Dal, ¥Wholc secd.

sources. However, the results include the analyses of samples that were
obtaiaed from uarcplicated trials, and no attempt was made to study tbe
inflyence of environmental o seasonal effects ou protein content. Another
source of high protein was ideatified o the wild specics. Some of ihe
species of Alylosia, a celuted genus, wece found to have higher protein levels
(Reddy et al., 1979), Atylosia specics showed that a few lines had more thin
30 per cent protein. Amino acid prafiles of piconpea and Atylosia specics
revealed o important diffeceaces ia any of the essential amizo acids.

PROTEIN QUALITY

Methionine, cystine, and tryptophan are the importast amino acids
that are deficient (limiliog) in grain legumes. Twenty-four pigeonpea da/
samples were apalysed for methioaine and cystine by performic acid oxida-
tion procedure. The tatal sulphur amino acid content s a percentage
of protein ranged from 1.76 to 2.55 per cent, with a mean of 2.11
per cent, When these values were used to calculate the chemical score
using the formula:

mg of amino acid i | g of plest rotein_
g oF amino acid in réference pattern 100"
the chemical scores ranged from 50 to 73, amean of 60.

Avtempts were made to ideatify suitable rapid procedures for the
estimation of methionine and cystine, The relationship between sulphur
and sulphur amino acids was studied. Total sulphur was determined using
a Leco sulphur analyser and by using the wet digestion procedure. A
comparison showed that the amount of sulpbur in amino ucids accounted
for 75.5 per cent of total sulpbur in pigeonpea, and the indi: " values
raoged from 59.2 (o 84,6 pes cent. Table 2 shows the .orrelation
cocflicieuts armong protein, cystine, metbionine, total sulphur, und cystine
plus methionine. The correlation cocilicient between protein conteat aud
sulphur amioo acids when expressed 4s per cent protein was negative but
insignificant, The corsefation coeflicient between total sulphur as per cent
of sample aud methionine and cystine as per cent of proteis was
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sBased on anulyses of 24 dul yaples
The presence of Swethyl-L-cystia: in pigeonpen sceds has been reported
by catlier workers (Evans and Boulier, 1975). 1t would be useful to pursue
other modified methods suck as the removal of S-methyl-L-cystine usiog
etbanol, in ordet to study if the corralisios between sulphur aod sulphur
amino acids cowld be furdher improved. Also, methionice sad eystine
when expressed as per cant of protein were correlated (7=0.782%) with
each other, judicating some possibilities of screening for citber of these
‘wo amino acids whea samples are many and fasilities are limited.
Protein fractionation studies of ooe cultivac of pigconpea (HY-3C)
showed (hat of the four protein solubility fractions, albumia, which accouat-
ed for less than 10 per ceat of total nitrogen, had the highest concentr
Lion of cystine and metbionine as per cent of profein. The globulia
fraction, comprising about 65 per cent of total nitrogeu, bad less than balf
(he coneentration vf these sme acids whea compared with slbumia. The
glutelin fraction seetws to be moderaicly high in tlese amino acids, while
the prolawine Traction contained relatively small amounts of sulphur
mmia acids. 1f 3 sinnlsr trend is obwined in other cultivars, thea it
Nould be useful o ideutily pigconpess contaiting normal protein levels
but with a highsr proportion of albumia und gutelia fractions.
Fryprophan, which 1> another amiuo cid of autritional importance fa
pigeonpea, is destroyed during acid bydrolysis and peace cannot be
Hvcrmimed along will ciber amino ucids. Therefore, analyses of dal
Samples of 10 cultivas were carried out in amino acid agalyser afler alka-
line bydrolysis and were compared with the results obiained from the
colorimetric procedutes of Copeon (1975) and Spies and Chambers
{1949), Tryptopban values obtainied using the amioo acid apalyser raged
Trom 0,47 to 0 63 whe expressed as per ceat of protein and the mean
S i he s enemical score, the values
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ranged from 47 to 63. The mean values obtained by two corimetric pro-
cedures were about 30 per ceat higher, and further work is in progress to
determine a suitable methodology.

Pigeonpea also provides several other essential nutrients like carbohy-
drates, and the chemical composition of some commonly utilised pigeon~
pea cultivars are shown in Table 3. The protein per.cent in dal samples
ranged from 214 to 25.4 per ceat while the starch content ranged
from 52.5 to 59.9 pec cent. It s important to ensure that the advanced
ines of pigeonpea bred for bigher yields and beuter utritional quality do
not suffer a reduction in the conceatration of cssential minerals and
vitamias.

“Table 3: Chemical coniposition of dal xamples of some pigeonpes culfivirse

Soluble Cage T

Culiivar Protein  Starch  sugarts  Fat fibre. Ash

(2] (2] %
HY-IC s 20 0 a1
1P 3.0 ) n 37
ST 2.4 13 1o 34
No. 148 228 13 [N 26
T 2.2 13 11 35
™ 254 16 11 38
2 29 14 Lo 37
BON-L 24 17 09 36
cn 21 14 11 39
Guwalior-3 248 14 11 40
2As s basis

ANTINUTRITIONAL FACTORS

Of the several antinvtritional factors that are reposted to be present
in legumes, the trypsin und chymotrypsin inhibitors have been studied jn
detail (Liencr, 1979). Although pigeonpea bus lower levels of trypsin and
chymotrypsin inbibitor activilies as compared with soybeans, some of the
side relatives of pigeonpea have been found to contain higher concentra-
tioa of these inhibitors (Table' 4). The bighest trypsin and chymotrypsia
inhibitor activities were observed in Rhynohosia rorhil, and this specics
also showed tbe lowest value for in vifro protein digestivility. Some of the
aatioutritional constituents are destroyed on cooking, . . this hus not
been tested in the cuse of wild species of pigeanpea. Hawever, the
presence of some of these inbibitors may have a role in insect or disease-
resistance characteristi

There is litle available information on the presence or absence of other
undesiruble components in pigeonpea, such s oligosaccharides, which
are reported 1o cause flatulence, lecting, and goiterogens, and there is u
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Volyphenols (cap/s samples)

Tests Seed cout
Culivae colour % win) Seedcoat  dol wx
52 19 131
157 17 u2
164 14 60
130 16 37

feed to carry out more investigations in this area. Similarly, the digesti-
bility of starch sad proteiuin pigeonpea and their role jo human nutrition
efu) evaluation.

m‘"fn?:ole o polyphenclic campounds (Ioosely termed a3 tanaias) in the
bioavaitability of uutrients of pigeonpea needs o be investigated. 1::‘.:
purticulaly iropoitaat ia those arcas where pigeonpes is contumed a1
whole green peas. Analysis of fous pigconpes cultivars wilh diflerent tecd.
colours showed that the secd-coat contaiaed the bighest propartion of
polypheaols and red secd appeats 10 bave a bigher conceatration of poly
plicsols than white (Table 5). Prefiminary In vitro studics indicated that
the polyphenalic compouads may affect some of the digestive euzymes.
This again needs 3 more detailed examination.
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Cooklng quality and consumer acceptabllity

Consumers are the end users of pigconpes; and cooking quality and
consumer aceeptability are two aspects of vital importance to any crop
improvement programme. .

COOKING QUALITY

The cookiog time of 25 pigeonpea daf samples showed a vaciation
from 24 to 68 minutes. The dal samples were analysed for various
physico-chemical characteristics and the ranges and means of thesc valaes
are presented in Table 6. Negative and highly significant correlation
coeflicients were obtained betweca the cooking time and solids dispersed,
water absorption characteristics of dal or whole grain, nitrogen solubility
index, and nitrogen content in dispersed solids, Further work is being
carried out with more samples. There is still a need to develop a suitable
method to objectively test the cooking time of pigeonpea.

beraicul ebaracteristics and cooking

Table : Relationship between the physi
ttme ia 24 cultivary of plgeonpea

\ Corcelation
coeflcicot (1)
Coostituent Raoge Mean " with cookiog e
Cookiog time (min) 2068 38
Seed weight (¢/100 sceds) 62:207 9.6 ~0.34%
Solids disperseda %) 20,8547 n.4 ~0813e
225
102
dal)e 1.51
(vjv whole grain)* 113
Gelatinisation temp. of starch ("C) %
‘Water-soluble amylose (%) 5
Totol amylose (%) .
Star 86
Soluble sugars (%) 2; :
Proteia (! 2
Nitrogen solubifity fndex (%) 28.7-42.5 364
nteot in solids
"'ET?S;‘L ) 19.6-11.8 3 ~07560

«signiicant at 3% level.
ignificant at 17 level.
*Boiled at 100°C for 25 min.

CONSUMER ACCEPTADILITY

Most of the pigeonpeas that are grown in India are first processed and
only the dal samples enter the masket channels for consumer use. ’r eres
fore, for pigeonpea utilisation, millivg and processing characteristics of
whale cerd. as well as the consumer's preferences, are important.

A survey +o whe wnee States—Madbya Pradesh,
Uttar Pradesh, and Maharasbira—that account for more than 75 per cent
of the total producticn of pigeonpea in India. Several dal mill owners
were inlerviewed, aud theis upinions and impressions regarding the milling
characteristics of various types of pigeonpea were obtained. Several villagers
were interviewed in arcas where pipconped processing is done at home
with a stonc grinder, In addition, consumers® preferences foc dal matecial
were obtained. Only the important Gindings are listed here. When a
mechanical mill ¥s used for the dehulling process, white pigeoopea seed is
reported (o0 give bigher dal yiclds. Light-red or red seed is also preferred
because of the uniformity of seed size and shape. Although the dal yield is
reported (o vary [tom one mill o sacther, depending on the processing
method wsed, important criteria in general ace sced size, sbape, and
hardness; round sced of medium size, with greater hardoess, bave beea
reported to give belter recoverics of ul, village-lovel bome pracessing
appeared o give lower dal recoveries (sbout 62 per cont as compared to
71 per cent obluined in a mechanically operated mill). This agaia is subject
to variation, depending on the processiag techniques used.

Coasumers scem (0 prefer the local variclies grown ia their own Gelds,
There is o wide variation in the prefecences for colour because of loog-
term association with & particular colour o a particular village, The
ehoice of colour varies from black 10 red 1o while, However, interestingly,
taste secas to have a higher priority than cooking time, and more dafa
aeed (o be obtuined 1o verify this observation.

The results on this survey bave given us some ideas about the prefe-
rences of consumers and mill owaers. It would be helpful fo gather addi-
tional data to obtain a better ing of the needs of
There is a need to carry out a survey iu other countries where green
pigeonpeas are consumed.
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