
i

I

i

J Phytol. Res. 18(l):53-57,2005

IVALUATION OF NUTRITIVE VALUE OF PROMISING SOMACLONES
OF PUSA-24 VARIETY OF KHESARI (LATHYRUS SATIVUS L.)

D.N. GUPTA, VARSHA GAIKWAD and K.P. VAIDYA

Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli -415 712, lndia.

Four somaclones along with their parent Pusa-24 and two local genotypes of Khesari (Lathyrus
sativus) were chemically analysed for proximate composition, vitamin-C, p-N-oxalyl,,L-cr, B-diamino
propionic acid (ODAP) content and contents of amino acids and nutritionally important mineral
elements. The somaclones showed significant increase in methionine (0.71 - 0.75 g/1 6 g N), methionine-

S as per cent of total sulphur (20.94 - 21 .50 %), chemical score of methionine (20.82 - 22.06) and
potassiumcontent(1893 -1930mg%)asagainsttheparent(P-24).Proteincontent(28.61olo),energy
value (344.5 K calll00 g), tryptophan (0.59 g/16 gN) and iron contents (6.87 mg %) were also increased

in some of the somaclones. The content of vitamin C (5.70 - 6.84 mg %), magnesium (1 I 8 - 133 mg%)
and total sulphur (0.200 - 0.216 %) of the somaclones did not differ significantly. Somaclonal variation

however did not show beneficial effect on crude fibre (3.23 -3.70%),phosphorus (402 - 499 mg%) and

tryptophan (0.49 - 0.51 mg o%) contents. The ODAP content was significantly reduced in all the

somaclones (0.085%) as comparedwiththeirparent(0.291%) and localgenotypes (0.396 and0.597YQ.

The somaclon eL-208 appeared to be superior in respect ofprotein, calcium, sulphur and methionine
while, the somaclone L-212 showed it's superiority in respect of iron and tryptophan contents. ii

Keywords : Amino acid score; p-N-oxalyl; Ele;nental composition; L-a,B.diamino propionic acid
(ODAP) ; Lat hy rus s a t i w.s,' Proximate composition; Vitamin C.

hoduction their chemical score was calculated according to the formula

Gr-ain legumes are the major source of proteins in Indian given by Singh et al.7 - The diacid extracts
rcgetarian diets. They complement cereals in terms ofamino (HNQ and HCIO) were used for estimation ofphosphorus

-il balance. Lathyrus sativus provides a nourishing diet spectrophotometrically by vanadomolybdate yellow colour
of good q uality proteins a nd carbohydrates but the method and potassium by flame photometer. Calcium and

presence of r,:r-lrotoxin (ODAP) makes it unsuitable for rhagnesium in diacid extracts were estimated
human consr,mptionr.2. In recent years, somaclonal titrimetricallf.Triacidextractswereusedforestimafionof
rariation has been successfully exploited for crop sulphurturbidfmetricallyeandironspectrophotometricallyro

ryovement with respect to low toxin content and better by using o-phenanthroline reagent. The ascorbic acid in
umridve value with higher yield potentials3. The present m-phosphoric acid extracts was estimated by employing

ody was therefore undertaken to evaluate the nutritive DCPIP method.

rdue of somaclones in comparison with their parentP-24 p-N oxalyl, L-cr, p-diaminopropionic acid (ODAP)

mdthe local cultivars. was estimated according to method developed by Raort

Ilaerial and Methods with slight mOdifications. The ODAP from 25 mg flourwas

Tbe somaclones viz., L-208,L-212, L-54 and L-63 of extractedwith5mlofdoubledistilledwaterinboilingw.ater
Lu,hyrus sativus along with their parent Pusa-24were bothfor30minutes.Thevolumewasmadeto5mlandthe

focrned from Biochemistry Division, IARI, New Delhi and extract was centrifuged (4000 rprn, l0 mins). An aliquot (0.2

u'ro local genotypes designated as Local-l and Local-2 nrl)fromthesupematantwasmixedwith5mlof3NKOHin
rcr procured from Chandrapur and Bhandara districts of duplicate. One tube was kept for hydrolysis in boiling water

Hdrarashtra state respectively. The grains were cleaned, bath for 30 minutes while, another tube was kept at room
fuly ground to 80 mesh apd used for chemical analysis. temperature (without hydrolysis). After hydrdlysis, the tube

Moisture, crudelfibre, Ash and crude protein was cooled at room temperature. The volume in both the

contents were estimatdd according to the standard tubes was made to one ml with distilled water. Two rnl of
mcthodso. C rude fat w as estimated by soxhlet m ethod,, OPT-reagent (0. I g o-pthalaldehyde, I ml of ethanol, 99 ml
rrbohydrate by substraction method and energy value of0.5MNqBnOrpH9.7and0.2mlof2-mercaptoethanol)
hy calculation5. Methionine and tryptophan were estimated were added to each tube. The intensity of yellow colour

e psr the methods described by Kendurkar et al.6 and wasmeasuredafter30minutesat420nminSL-l50Elico-
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Spectrophotometer. The blank was prepared by using 0'2 higher than-0'2 per cent - a limit. prescribed by National i

ml distilled water instead of extract. The differenc. betieen Inititute of ttrtrition, Hyderabadt and redesse2' Keeping i

the a bsorbance r eadings w ith and w ithout nvJrorvri. this in view it is obseivei that the oDAp content in all the l

(o.D.)wastakenforcalculatingoD,trcontentusinsthesomaclones(0'076toO'og4%)wasrnuchbelowthesafer
standard value of 117.25 nmoles(22.2725 pg) of OD-AF per limit (0.2%). The oDAP content of Pusa-24 was 0'291 per

o.D. by employing the roitowin! formura. eent while the Locar genotypes showed much higher levers

o.D.x22 2775xrourtvot. ofexractx.tN - ofoDAP(0396%iniocal'i and0'597%inL'ocal-2)'Gadkari

%,ODAPjlfrpOjaAtkt;itkilforcolourctevebpm"rt*w"ign@Sf; and Singhrhave reported that m:s:of the commercially

The statistical analysis of the data *",.;;;; ;r available cultivars of Lathyrus contain 0'6 to 0'7 per cent

per thg standard statisticai,aethodsr2. ODAP' on comparing the oDAP content of somaclones

Results and Discussion grown under ronkan agro-climatic conditions with the

Thechemicalanalysisofproximateprinciplesrevealedthat 
6Onp content of thesJsomaclones grown under Delhi

the somaclon eL-Z*,recorded the highest pr"t"i;;;;; agro-climatic conditions, it is seen that the .DAP content

of 28.61 per cent which was significantly highe; 
'h'";ii 

uiuott' the locations did not vary much and compared well

other genotypes (Table r). with the results obtained by Mehta et ar-3. This indicates

Theprotein,on*n,ofsomaclonesL-54andL-thegenotypicstabilityofsomaclonesforoDAPcontent.
zr.wasat par and ,o-u.ionor--63 showed ,igJilIirv _ . . ^. 

rir. amino acid ""'l:ll,:.f 
Lathvrus indicated

lesser protein content than the parent (27 .327.;. ;;; (Table 2) that the somaclones contained significantlyhigher

whole, the somacloneswere having protelri conteni amountofmethionine (0'73gl16gN)ascomparedwith

(21.03%)significantly higherthan local gen oryp"rlZillu,). th:-,Ip:t"nt (0'63 g/ l6 g N) and local genotypes (0'65 g /16

These values were closely related to th" protJn ;;;;; gN)'Thesomacto'natui'iutionho*everwasnotbenehcial

already reportedr3. Thus, the La:lhyrusg***"t *itt i"ith."tp"tt to content of tryptophan in the somaclones'

study showed a large varlation of 4.s7 p", 
""ntin 

p.ot"i, on the contrary, the tryptophan content was significantly

content. The fat content of all the somaclones (O ili,;# Ji"1yJ1" 
'f'"-'on,u"ion"i "* 

ceptL-212 (0 '59 e I I 6 g N)

their parent p-24 (0.80%) were at par with. ""dr;i; 
;; which was statistically at par with the parent (0'57 g I 16 g

significantly to*", tt un t't 
" 

iai"ort".rt "f 
1"""1 g;;;;;;. N): The amino acid t"ott fot methionine showed a slight

(t.ii%) rhe rat conrent orsomacrone:.y:,iffilli; *:*':l*:*Tii:[;3,t3,qr'"ili:Jlilt'TTi
l'"'Jf)"1}.,,ffi"["il::HlfrHff'#fi#;,;;;.t tryptophan showe-d a variation or about 7'0 units in the

Thesomaclo neL-S4recorded thehighest urt "oni.nt 
t yptoptun score and ranged from32'27 to 39'29 in the

(3.44%)which**rignrl"urilyhi;;";rilrrth"*h;;;;t;t 
different somaclones' The methionine and trvptophan

of all other genotypes except parent @-24)' Tht;;;;;; scores ofPusa- 24were l8'56 and 38'00 respectively'While

content was significantlydi"i"area i, ,o*"ton..li'+O;24 in local genotypes' it was 19' l5 for methionine and 34'53

ascomparedt op-24(4.51%).Theash "on"r*r'iil)y'^ 
ro' t'ypi-opt'u'' In general' the values of amino acids

genotypes was well 
"onrrr-"d 

and the crude fib;;t"rt ,uppo.t tt'" 
"utlier 

oi'servations of Chatterjee and AbroIT'

was rower than the reported valuesta. Th;-i;;; Buitt 
" 

amino acid scores were,comparatively lower thar

carbohydrate content in the improved genotypes;;;';;; the values reportedrs' 17' On the basis of methionine anc

robeduetorelativelyhighercontentofprot.inuni"'ii*iut 
tryptophan '"o"'' it could be revealed that all tht

matter.Amongthesomaclones,L-208hadhigherenergygenotypes.understudywerehighlydeficientinboththt
value(344.5 Kcal/l00gythantheparent(33?-?[;y166 

Li,,o^acids and of the two dssential amino acids

g). These values were f;rrd ;" ue ratty g""d ;;;;;i methionine appeared to be the first limiting amino acid it

vitamin c (ascoibic acid) is generally absent in somaclonesranged from 0'200 to 0'216 per cent and did no

pulsesrs. I t was h owever interesting , " 
,",.illi'ii" diffel significantly with their parent. The sulphur conten

differentgenotypes of Lathyrusunder study';;;*;; intiie rocalswas significantlylower' Thesomaclona

vitaminCcontentrangingfrom5.T0to6.84mgp";*t 
vari1t111as found io be beneficial on methionine-S a

The differences in the genotypes with respect to'uitamin"c per cent of totar sulphur and resulted in about 3 per cen

content w ere however not significant. T hese values of inciease as co*p*"d to th"ir parent p-24 (18'33 %)' Thes

vitamin c compared well with the values reported u""'r; *#:,t ::ffii:::?#i: l};r'.T:t1;[tr'};;i
for moth bean.

p-N oxalyl L-cr, p-propionic acid (ODAP) is a

neurotoxin foundin Lathyi" puit"' tht nutritive value of

Lathyrus genotypes is set backed if the ODAP contenlrj:

sood'agreement with earlier fi ndingsr6'o- - r i-t. elemental composition of L' sativus grai

(Table 3) revealed that the phosphorus content (463 mg oz
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Teble 1. Proximate composition, vitamin C and ODAP content of different genotypes of L. sativus
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Genotypes vloisture
(w

Protein
(%)

Fat
(%)

Ash

vt
Fibre
(%)

Carbohydrate
(%)

Energy
(Kcalil00g)

\ntaminC
(mg/l00g

ODAP
(g/100g

grain)

un8

l-212

l-y

t-53

Mean

(Somaclones'

P-24

Ircal-l

l-cr;al-2

SE*

C-D.atlo/o

8.31

9.r3

9.33

9.25

8.72

7.61

8.41

0.22

0.9r

28.61

26.33

n.22

25.95

27.03

n32

25.12

23.74

0.31

1.28

0.73

0.63

0.86

0,80

0.76

0.80

1.s8

t.%

0.06

0.26

3.26

316

3.4

3.26

3.28

3.35

2.62

2.i2

0.03

0.ll

3.23

3.70

3.28

3.63

3.4

4.51

3.n

3.22

0.11

0.45

55.86

57.05

55.87

57.n

56.47

55.29

59.20

60.34

344.5

339.2

340.1

339.4

3,10.8

337.7 |

353.9

354.0

6.U

5.70

6.n

6.n

6.n

7.41

5.70

6.U

0.609

N.S.

0.076

0.081

0.087

0.09,f

0.08s

0.29t

0.3!)6

0.597

0.008

0.035

Teble 2. Methionine, tryptophan and sulphur content of different genotlpes of Lathytas sativus

Genotypes Methionine
(g/l69N)

'l'ryptophan

(e/l6eN)
Amino acid score Total sulphur

(9/100 g grain)
Methionine-S
as % oftotal

sulphur
Methionine Tryptohan

L208

l-212

l-y
l-63
Mean

(Somaclones)

P-A

Local-l

L-cr,al-z

SE+

C-D.atl%

0.72

0.71

0.72

0.75

0.73

053

0.il

0.66

0.019

0.08

049

0.59

0.50

0.51

0.52

0.s7

0s2

052

0.007

0.03

2t.u

20.82

21.18

22.M

21.33

18.56

r8.%

t9.35

32.n

39.T1

3273

33.87

34.9

38.00

3453

34.53

0216

0.202

0.200

0.200

0.20s

0201

0.175

0.14

0.005

0.022

21.15

21.50

21.@

20.94

21.17

18.33

n.t3

8.28



Genotypes

5.74

6.87

5.80

6.N

6.20

5.99

7.20

6"26

0.12

0.sI

t23

118

128

133

126

123

ll3

118

6.43

N.S.

tn

145

179

162

171

t45

145

162

71.17

47

1930

1920

1893

192i

t9t7

1870

1997

2003

4.98

2t

499

482

M8

N2

63

5n

300

316

3.48

15

L-208

L-212

l-54

L.43

Mean (Somaclones)

P-24

Local-1

Local-Z

SE+

C.D.at l%
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Table 3. Elemental composition of different genotypes of Lathyrus sativus

was significantly decreased in all the somaclones as

"o.np*.d 
with their parenl(527 m1y')' The,phosphorus

content in locals was also significantlylowerthan Pusa-24

and its somaclones. On the contrary, the potassium content

in all the somaclones was significantly higher than their

parent (P-24). Among the somaclones, L-208 had the highest

un ouni of potassium and calcium whereas the magnesium

content did not differ significantly' The somaclone L-212

was found to be superior with respect to iron content' The

values o f phosphorus, c alcium, magnesium and iron

observed in present study are in fair agreement with those

reported by Shobhana et al.ta for Lathyrus'' fie present investigation revealed'that the

somaclonallru.iution tn.Lathyrus sativus v{as found to be

highly beneficial as it not only improved the nutritive value

oithe grain but also decreased the neurotoxin levels

(ODAP) significantly,'too much belowthe safer limit'

iomaclon" L-208 was adjudged to be nutritionally much

superior as it contained much higher amount of protein'

caicium, sulphur and methionine while, the somaclone L-

212 showed it's superiority with respect to iron and

tryptophan contents.
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