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COMPAR8SON OF PHY8I&0&M FMR6AI. P R O PER TIES  O F S E L E C TE D  
LO C A L L Y  AVAM. arh  F LfeGUMES V A R IE TIE S  

(M UN G  BFAM s C o W PEA AND S O Y B E A N )

K u la s o o r iy a g e  G e m i n i  T hhrU ka  r/'ilu/u-, T lte ja H e ra t/ ,, J n g a th  W cmsapnUt

a b s t r a c t

^ j n  legumes are wide.v used a- dig, , ll,it ,.|ay a Sc c « , , l , ,  rd *  lo cereal nr rcU  crop. In Sri

SUJ ~  ,8Uffle T ° iCS aie ' Uj,!yated 11 Ul,llted lM lhe whole grain boiled fbhri. The objective Of present

d  A ^ ; r ?  af 5, 1 ........r ^ ^  *  -  & * * *  :

V T t n  I T  "  I 1,1 " !--- ----------------- ^.P rox im ate  and mineral
I I . . ’ '  ’ ! .’ ) " Stc|l shtipe, seecl cbat textlll( and colour, seed size alld 100 Seed weight (g) Were observed

Z T T 11 .“ .......... I"....... “ “ “ ■r - * » bem * » * • * * * •  * • *

„ l- ™ 7  I , f  ........ ......16 - n)ahil cowpea 125.21 >2.84%) , s p t « | „ ly  R “ ee

f i ........1 1 1 * 1 ...... « • .........-  « * * ...... ....  L pa *

: : : ....

6 t m k i  legU,“  « * * »  » ........................ ............... .............  ™d physical propeHies o f
varieties, suggesting possible applications lor • m,W- elld-u Products 

Keywords: legume; morphological dmracterislics. i*ru;;ln.!. . . . minerals composition

IN T R O D U C T IO N

in Sri Lanka,'various legume species are cttlli\:?i- d 

Being a cheap source o f  protein for the lo i. om* m -ip 

of the population, legumes are omnibilly use.!'a- a 
substitute tor meat and they pla> a sii 

alleviating the protein-energv malnutrition Mi.sl 

undernourished people live on a mono .•Mrbohydutte ..lici 

(i.g. maize or rice) which are in la-king o f the iei|ui>• d 

piotein, lat, vitamin A, iodine, zinc and iron. T ln'idoic 

incorporation o f legume and pulses with olliei K-;|llv 

grown grains has a potential to reduct sonit- c  'etui of the 

protein malnutrition problems. Usuall.v Icuumr tlb 

consume -ao.-whole-or-split form and it is oot,l-< d In 

rollwing precooking process such as soaking ( th m il flcliri 

et al 2010). Legume contain about 17 „| |„„u i„

which is comparable to cereals, 7 1 3% and to hit....... ..

^enovese and Lajolo, 200!). The vitamin ;m.| 

mineial content of pulses also signilicaiuc llr y :m , j, I, 

in both major mineral elements (Mg, ( a. K I>) as || ... 

trace elements (Fe, Cu. Zn, M n) but ry li

i n l T  (Timorackii el al-, 2011; U e lie ts iia n d  n , ,  ,  
1991). Mung bean {Vigna radian w ih .-,/;). Ci-.viv. 

(h g n a  unguiculate), soybean {Glycine nuv I..). Ii|a, I

gram' ( p g n a  mungo L ), groundnut (Avai his hyp >f ......... >

and Unal (Lefts culinaris) are mosth consume.! legllm. 

amona Sri Lankan neoole and find different ...................

,u " R Present study, some locally grown selected 

legumes have been recognised as economically important 

(MiHig bean-Vigna nuliale /.. Cowpea-Vigna ungiticulata 

I  aliu Soy bean-G/iv .‘/He max t ) were evaluated fot their 

morphological characteristics, proximate and mineral 

composition with an intention lo screen better variation for 
processing in future use.

M A t t R IA L  A N D  MET H O D O L O G Y

I wo varieties o f mung bt'an (M I5 and M16), two 

varieties Of soybean (phi and MISB1) and five varieties of 

■on pea (ANKCP1, M IC I’ I Bombay. W'attni and 

Dhawala) recommended by the Department o f As>riculture. 

Sri I aiika were selected for this study (Figure L 2 and 3) 

anti they were obtained from Grain Legumes and O il Seed 

tops Research and Development Centre (GLOSCRDC). 

\ngtlliakoIapelessa, the main igriculture research centre 

located in Southern Dry Zone in Sri Lanka.

Sttlli|illng method

For the selection o f legume seeds, random sampling 

method was performed and all varieties were collected 

'iom  the same field with same environmental conditions 
and agricultural practices

http://www.polravinarstvo.com
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Nil 5 1 b ) M I 6 (a)pbI (b) MISB

Figure I Mungbcan varieties I igurc 2 Soybean varied

(d> MICP 1

Figure 3 Cowpea varieties.

Assessment o f  m orpho log ica l characteristics

To identify and define tin specific morphologii i! 

characteristics. Seed shape, seed coat texture (Wrinkled 

smooth), seed eoat colour x\ ere. described after visual 

examination. Seed size and seed weight (on their 100 seed 

weight.) were determined following the procedure 

described by Hensliaw (2008) Weiglu less than 15.0 g 

were described as small: 15.1 20 g Were as medium si?e

while large seeds have 20.1 2 5 g and seeds over 25 g ot

weight defined as very large seed.-.

Sam p le  p repara tion  fo r p rox im ate  and  m inera l 

analysis

Clean and dry whole legume .seeds wen1 ground to pass a

0.5 mm sieve using a laboratory type mill (Model 

RETSCT1 S/S ( ROSS BEATI K Hammer M ill Sk i), t hen 

the- powdered samples-were homogenised and stored in 

polyethene bags at 10 °C until use for analysis.

P rox im ate  analysis

Proximate composition o f  legume seeds were carried out 

according to the methods described in AOAC (211(2). 

Every determination o f composition values were 

performed in triplicates. Moisiur. contents o1 the legume 

seed flours were determined according to the oven drying 

method as described in AOAC 12012) 925.09B, applying 

gravimetric principal. Crude piotein content of the legume 

seed flour was determined In niicro-kjetdahl method as 

specified in A O A C  (2012) 9211.87 using Kjeldalil healing 

digestion unit fVHLP Scientilica DK 20) and Kjeldalil 

semi distillation unit (VELP Scientifica DK 139). Crude 

fat content was determined by soxhlel extraction method 

according to A O A C  (2012) 920.39C using Automalie 

extraction systems Sox therm |i GERH ARD ! GMB11
r •• i/ i \c r.K

.k i .Inin >i ... c . ih i . j  I., the method described in AOAC 

i in i.; I ')(. o91 icing Fibertee™ M6 Fibre Analysis
( I ............... ) HO I EXTRACTOR). Ash content

d, m i ..... .. a |itjeitied iu AOAC (2012) 923.03 by

,n ashinj method with gravimetric principal. Total 

,1. ,1, di |, . ml l determined according to the

method dc ,cribc.d by Jjompong (2011).

i \  l l i u i  ill .i(«al.\ sis

an.,,. ri,.. o'. .01 ,, i Sequential Atomic Absorption

:| , ph „ ,,ii. n;i used for the analysis o f  calcium. 

|tiii.is: jiiiii iron .,,,i jfiisc by following the method of 

•i • til .1 pi, III. 0  in AOAC (2012). Phosphorous 

. ,,|iicn|.. m : eiI ,1 (lei. nnined colorimetrically sodium

.....Iyl.,1, ,. „.. <,idi1 1 lo the method 995.11 as specified in

A ( (A i (2(1110). 

,')liilis|ical analysis

I he ,i.ii.i , a  >i ,o ucaily evaluated by one-way analysis

,.l .....in i J,i \) by using Minitab 17 software

l, I,,,n.i i ,.i nr.ir I. ,! ( ,iurt t nit EI-E2, Progress Way,

. c.,ii: I ' > T i UNITED KINGDOM). General linear

in..,lei .i ii. e,I fr.i omp.iiison between legume varieties.

II i. i | , ., edin weiv made at 5% significant level.

-M l ,  ; iii ,11. ,.ft Office I eel 20ID was used to graphical 

re|iresi jilaiion ot data

l a  ,Si I i V .  i l l  D IS C U S S IO N

h i ici 111i . j i 111<>i iii i.io i |,hological characteristics o f

i t  |cc(,;ii legume variety 

,111,1 . 111, ot uioiplicilogical characteristics helps to the

1..1’h, ii ,,i uiiai.i ari. ,y for the purpose o f cultivation

|| tween particular species and

1.1.... , i.i in a r ... i. Morphological characteristics of 

sin.lie,I le.Miiic - i.i ieiie-' ,u> mentioned in Table I. Most of 

Hi. c11.11<i■ Mispc.-. ot mung bean and soybean are similar 

w Him, I I I .  M specie.' whereas characteristics are largely 

d iife im i illiiii ci.,' pea. i lung beans are usually oblong in

imped ai,.l co pea ,eens xaried from the typical kidney 

simp. (Bi.inlia i to P I i to rhomboid (Waruni, Dhawala,

111< i P 11 shape The common shape o f soybean varieties 

1 ,|. ci . d in Ilii.s snid; xva spherical. Shape o f legume seed 

i niipni applicable for consumer preference for 

ionsii|iiiii|_; ai.d processing like snacks, canning, 

,iiii,ic.|,|viiiL; eic lo o t in g  and moisture absorption 

1,11>p1.111- nie ac ordam e with the nature o f seed coal 

i, iiu, Mlii- i sin.Mill or wrinkled (Scfa-Dedeh ct a!., 

i >781 Si..M: x- Hi. 'linkt. d seed coat texture have ability

1.. alit.-rli in..ii xx itci than seeds having smooth seed coat.

I 111. i.i i.i dehulling and soaking determ ine the color o f  

final . . . d  |t .iii Henec s. d coat texture can be considered 

, i . an im piiitan l criterion when processing seeds into  flour 

I |i:iis|i.iv. ( ;()Uii| i ) i . i ,  i o cowpea varieties (B om bay  and 

i i. , .h i, . ci'i show cd w rinkled texture am ong  observed 

, d. \Vi„ a c.ni ,i.l: i'iiii seed coat colors, typ ica lly  m ung

i .in j hi g i e c n i  i i and soybean is in cream  color. Color

, l l ., | i varieties x:..re  largely varied and h igh ly

influenced consum er acceptance.

|lei, ii as observed that colors o f cowpea varieties

1... e i....ii m .i paniuilar diversity xvhich is directly

1.. Ip. ,i I,, n Mi,m ii. i oiii.li variety within the species. The
A '  I /Mi. ..I.-. jW C D  l J
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J j b j l l M o ' p h o l o g i c a l  c h a r a c t e r i s t l c s  o j _ s e I c e l e d  n i l l n y  !• 4,, .

Name of Variety Seed shape Setd ittat I. * illH

, cow pea am! soybean \ arid its

Mung Bean

1. M I 5

2. MI 6 

Cowpea

3. Bombay

4. Waruni

5.Dhawala

6. M I CP I

7. AN ICCP 1 

Soybean

8. pb I

9. MISB 1

Oblong SilloOll I
Oblong Siiioofh

Kidney Wl inkit i
Rhomboid Snioctlll
Rhomboid Wl ink lei

K idney Smooth
Rhomboid Smooth

Spherical -Smooth

Spherical Smooth

than brown, red colored (Bombaj am! Wnrdf't s,-d- 

because (hey provide a sensory appeal !> (heir ( ..i u .(i 

weight is mostly contributed from (he I cruel K . It i o> 

and embryo) which make up about 8 8 .!-" a-d . ,| . 

takes about 11.1% o f  the seed weight (Silij.jh 

Knlien, 1977). M ung bean is the smallest <eed amOiie 

cowpea and soybean varieties and had I- in vvHpht |„ii 

both M l 5-1982 and M I 6-2004 are comparative I;, laii>el 

than other mung varieties recommended in ii i L an! :> " h 

as IIarsha-1990 (4.8g in 100 seed wl) and ii I " ' " 1 ( u 

m 100 seed wt) (W asala et al.. 201)) Sm .Her «ee*lc ol llu 

mung bean var.ety Marsha fetched a lowei price <■ -

always fetched a higher price even though HaHia 

possessed same physical eharacteri -lits with !e - xiatMit 

time of seeds (Hettiarachelii et al., 1998). I Hered-h • d

weight of legume variety could he a u ......... (bi

determining suitability for a particulai end- use ;ip|3 li.-a!i.n, 

Most of local cowpea varieties were small lh 

Dhawala and Bombay were medium in si.- I here me 'k 

cowpea varieties have been studied In Hensltati (KlIlN) 

and 1 0 0  seed weight varied between Id.I u lo ' Q v 

Am iruzzaman (2003) indicated that the iv 

weight ol soybean seeds are ranged betw :n I In ,, |M 

100 seeds. In this study, pb 1 and Ml,SB I varletl. |e 

classified with small in size and the cbrrespondilig wHelM-- 

were 13.5 g  and 14.1 g (in 1 0 0  5eed weight) i pfectl I

Quantita tive  determ ination o f pn ix inm te  

composition o f legume seeds (M tlng bean. C M i peh 
and Soybean)

In generally, cotyledons provide majority ill (In- 
............ . . .

nutritional components, which makes 9 3 %  seed 

95% tat, 87% ash and 8 8 %  nitrogen free . :'r." i t II I ,, 

whole seed (Singh et al., 1968). In present -L.dv Him. Up- 

content ° f  observed legume species were exp-v - 1  it 

- and results ranged from 6 . 8 1  •'>() . n,

1 !.99 ±0.48%. The highest value was obtain-d fiom .. ......

S i!r ^  J c ( U "  -°-48%) and lhe < <”■ in-
(6.81 ±0.05%). In the case o'

I’ ltHeiilb,

Seed coat colour Seed Size
Seed weight of 

1 0 0  seeds(g)

Green Small 5.8
t neen Small 6.5

Speckled grey brown Medium 15.3
Reddish brown Slnall 14.5
t Team colour with 

black eyed
Medium 17.2

t leam color Small 13.8
Pale brown colour Small 13.4

Cl eam color with it Small 13.5
Inlfi colour hilum

t ream colour with a 

bud'colour hilum
Small 14.1

'"idings were observed by oilier scientists hut with slight 

vniiaiiiihs. Akaerue and O nw uka (201(1) reported that the 

moistllle content o f the raw nndehulled mung bean flour 

( 'W in  radiate) was 10.25",,. A study from. Butt and 

Batiinl (2010) showed comparatively lower value for 

moisture content of mung bean (8.81% - 7 .7 9 %). 

However, other researchers had earlier reported that 

Phasdolus aureus variety hail 9.75% o f moisture content 

winch were in agreement ol our results (M ubarak, 2005). 

-Moisture content o f  Bombay, Waruni and ANKCP I were 

sii'iiilk-ahtly (p <0.05) higher than those for Dhawala and 

M k  I’ I. Similar observations on the moisture content of 

dim-lent cowpea varieties have been reported by several 

investigations. Bu ll and Bntool (2010) had reported that 

uioislure content o f Vigna imguieulata L is

9 66% 1 1.12% and 13.22% Is the results of Mwasaru et
al.. (1999).

W hen consider die mean values o f soybean, no 

significant difference Ip  >0.05) was found between pb I 

mid M ISB I in their moisture content. It is in agreement 

Willi those reported by Josli! el al., (2015), Hie moisture 

content lor full fat seed Hour ranged between from 8.54%

10 10.2(1%. However, slight Variations may be due to 

gcnoty|ie and environmental conditions (Qayyum et al..

According to the results mentioned in Table 3 the crude 

protein content o f  the whole ground legume (undehulled) 

tanged between 22.84 ±0.09% (Dhawala) to 39.70 ±0.43%

* MISB I). I he findings o f  A tlam  et al., (1989) were in 

eonlormity with these values and which amplified that 

erude protein content o f the selected legumes ranged from 

' ' hi this context no significant difference
I/’ 0.H5) was observed between the protein content within 

lining bean varieties. Current results are resemblance with 

i.ihei research, which was repotted that protein content o f 

ntir&ix and Vigna radiate remained as 27 5%

(M ubarak, 2005) and 24.08% (Blessing arid Gregory. 

"HO) respectively. In cowpea varieties, the protein content 

"  1 ’hawala was significantly (;; <0.05) lower than
fV*,..- ------ •
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Table 2 Moisture content of selected legume varieties ol

mung bean, cowpea iind soybean.___

Name of Moisture content (g.lOOg'1 of

Variety sample ±SD)

M ung bean

1. M I 5

2. M I 6 

Cowpea

3. Bombay

4. Waruni

5. Dhawala

6. MICP1

7. ANKCP I

Soybean

8. pb 1

9. M ISB I

I I 99 ±11.483

11.48 ±0.22 "b

I I  115 ± 0.39*

11.05 ±0.06 *  

9.50 ± 0.05c 

6.81 ±0.05d

IQ.99 ±0.1011

9.24 ±0.62c 

9.57 ±0.37'

Note: Results w'ere expressed in Mean ±Standard 

deviation of triplicates anil means with same superset ip| 

in column are not significantly dillerent [p >0.05).

Elharadallou (2013) explicated that protein content ol 

Vigna unguiculaia L  was 22.3(» while value obtained by 

Elias et al., (1964) for Vigna sinensis was 27.5%. Hie 

array o f investigations, variations in protein content haw 

been observed owing to analytical methods, genotype 

different environments and agricultural practices. 

Generally speaking, soybean are rich in protein is 

collaborate with present findji | >t'ding diat protein 

content o f soybean varieties were notably higher than both 

mung bean and cowpea. But protein content of M ISB I- was 

significantly (p <0.05) higher than pb 1. Protein 

concentration is highest in the embryo, iollowed by

et)[ i drills and leflSt jn the sped coats. Because o f the size, 

i . 11 |. . ,,iiii.u„ for the maximum protein amount.

Piul» in . i.in ii111ra11041 ol grains also varies with the cultivar 

.... . ,i„ ....... .- .L i;: grown at different aieas(Gottschalk

ami MmiPFt 198-ll 
i i,. fi|| commit of soybean is prominent than both mung 

bean and < nwpea varieties. By the reason, soybean 

generail, spCiil'S as oil .seed. The low-fat content in mung 

i. anil " i-:a I'- a„ adv.mtage during processing it into

Ii, |l.cn: is no need tor a defatting step in seed

i i   pmdiiclion (Hcnshaw, 2008). In values reported in

ill, 11,,i I a |  content of a l l  three legume species ranged 

Hold I -5 .m /3 , (M lCP I) to 22.02 ±0.05% (pbl). Fat 

, ,m i.hi of uitmt lican \ a.ietieS were not significantly 

(Ijim  ,.. i, ,• ) fi. each oilier while similar findings 

I„I , been rppoijed previously by M ubarak  (2005) and 

nt, ,i.,t! and C»-egoi (2.110). Most of cowpea vanet.es 

, ii.jbiU.i si i ah tl high tat content rather than mung bean 

v arj.iii and ih, ' .lines show no significant difference 

l„  ii.ii.-,] i i ’A’t-cn each other. Studies conducted by 

i lliaiadallmt C'l>13, and I lias et al., (1964) found same 

value I - 1°. i for I al content o f Vigna unguiculaia L and 

I /, u(t vffieiisb which is collaborated with present findings. 

I n  the case ol soybean, fat content ol pb 1 was 

iL:„ili.,Hit! ip  0.05) higher than the value o f MISB 1. 

I* i ,ul|s arc ai ,o in agreement with the findings ol Namiki 

(JQQ5) 1 I .'88% fpr Ghcnw max.
i , ........ . ppnlfiinecl mqre fibre than any major food

li|M,ip .)0,|, h i., in. soluble and others insoluble. In most

i , , „.ik • unsullied by humans, the fibre content ranges 

,1, } i nearly t«% (McGrcevy, 2008). As the values

..eiu.-d ill I able 3 there is no significant difference 

(/ (| in ) |„ , ,:n crude fibre content o f two mung bean

'ai tel it • and these findings are supported by Mubarak, 

i !i|05) -I.til' tor I- aiu\‘iis and Blessing and Gregory,

Table 3 Proximate composit

in Hie e

f  different legume varieties ........ .. J ......, eoivpca and soybean (on dry weight basis).ion ol

Protein lltt Film; Ash Carbohydrate*

M ung  Bean

Ml 5 25.99 ±0.24cd 1,54 ±0.0 r “ 5 55 J II.H5‘J 3.96 =0.04 62.97

Ml 6 26-56 ±0.1 i r 1.25 ±()-03a 1)1 .ii 1 - 3.95 ±0.04"' 51.75

.... . ClITCRSa. -

Bombay 

Waruni 

Dhawala 

M l CPI 

ANKCP 1

24.98 ±0.24c 

25.03 ±0.25c 

22.84 ±0.09f 

25.22 ±0.27 dc 

24.90 ±0.23c

1.81 iU.()n:‘ 

1.51 ±0.04cd

1.72 40.08“' 

1.8640.04cfl 

2.03 ±0.57l

-| 36±().l6t 

r, 84 4-0 1 -u 

5.06 ±|).2|,i 

.(.04 4-0-1111 

-,.75 ±0 37‘

3.43 ±0.01" 

3.78 ±0.0l r 

3.62 ±0.03= 

4.3 *0.03' 

4.1.0 ±0.05d

52.22

58.76

54.37

51.79

57.24

Soybean

pli 1 36.56 ±0.22b 22.02 ±0.05- /.93 #0 11 6.14 ±0.00b 18.11

MISB 1 39.71) 11:0.43' 21.17 ±048" 7-93 ±0.254

.. a: . .......... l

6.35 ±0.01a

xi.’itli Qiimp timers

15.29 

«-rint in column are

s g a s a f e R C S i - - *  **  « * * »  *          sub“ ,ing -  ° f
average values of other nutrients from 100%.
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M u n g  bean 

*  P rote in  content ( % )  „  Fa1 C0fl(gh( p , ,

Figure 4 Average proximate

(-010) 5.00/o for Vigna radiate in fibi b( .a„

also did not. exhibits significant diifcieiu • ir  'I DM 

between fibre content while these mpr&iclit higher vfitte- 

among selected nine varieties in this study." MtnveU-l 

piesent results slightly vary from pievioLr- liteiallli tliu

value reported by N am ik i (1995), fibre..... telll t i l ..........„

max was 9,0 /«. Although mung beat

significant difference within then , .............

variations (p <0.05) were existed in fibn coillcn’ i- 

cowpea varieties. However, lowest \alut* \ as ol- wved in 

1 and the highest value was in Waruni.

Preset rcsuHs are comparable to the sai l let tllidlhes

7 , ™ ’ 20l3;  Elias ct al“ 196,1 '" * y  "  i>o!i"d 
that 4.10% and 7.0% o f  fibre

ungmcidata L. and Vigna sinensis respectiv ely. 11-

or observed variations in cowpea varieties ar- de|i>-nd i,n

the type ot legume species, the variety within sdllie

species, and the processing of the lemim I Milling

conditions, particle size, etc.) (M cG i t ev\. 200K)

The mean values for total ash coiit. 1 1

legume varieties ranged from highest < M +(1 0 1 ”,

(Bombay) to lowest 6.35 ±0.01% (MISB I). I !„ - • Mm,

significant difference reported (p >0 .(1 5) in (|t. |,

contents o f  mung bean varieties. Previous stUdl M

T (Z J ° f  J hat 2 J6 %  ash co,,lent foi p  <*"*>' '"'I
J.00/n for Vigna radiate (M ubarak, 2005; H!i‘.ssfll|J nlttl 

.regory, 2010), which arc in agreement with II- h 

content o f  M I  5 and M I 6. Total ash content ,1 

-iKiuetu^sUow-sigmfieant difference (p  <0;05) fetiW edt»li 
other. It was reported that ash 

ungumdam L. was 3.77% and the value II, I 

was 4 .9 ^  (Elliaradallou, 2013; Wins et id., 

showing that present results are in accorditn. • will, 

pievious research. When considering the iesults tl acll 

content in soybean varieties, the value (bi pb I W(it 

-significantly (p <0.05; lower than tht value fdl M l IB) 

Also, ash contents in present study are very much cl. jai. 

iom the studies o f Cheftel ct al., (1985) (i.e. I «-?'>„) a,i,| 

Nam ik i (1995) (i.e. 2.59%). The significance vaHalHK „i 

the result would be better interpretation 

cultivated under different cultural conditions such AS soil

compositiciii (oh tll v bftSisi "I

I § § § -

Co*P*»  Soy bean

"  R b e i content (% )  K A sh  content (% )

litUilg bean, cowpea and soy bean. Mean (n =  3 ).

?o!;;!;°Si,i011’ C," lialic ancl aSronomic practices (Henshaw,

Cai bohydrate content ot legume seed ranged from 

' -y’o (M ISB 1) to 62.97% (M15). For most o f  legumes, 

1 » largest part o f the carbohydrate fraction is starch 

accounting for about 35% 45% o f the seed weight

depending on the legume species (fleelley, 2 0 0 1 )

( atbnhydrate values o f  M l 5 and M I 6 in present studv are 

i" agreement with the results o f M ubarak (2005)” and 

Messing and Gregory (2(11(11 As they reported, values of 

carbohydrate contents are 62. s% for p. Aureus and 55.74% 
foi vigna radiate respectively 

\uiong cowpea varieties, carbohydrate content ranged 

fioni .'1 .19%  to 58.76%. Similar values were followed by 

Mliaradnllou (2013) for Hgna unguiculaia L. (60.07%) 

ami I lias et al., (1964) for I igna sinensis (58.5%). In case 

ol soybean the highest carbohydrate content was reported 

Iroln pb I (18.11 %) while lowest was MISB I (15.29%). 

Bui both values an- severely deviated from the value 

(‘I M'fi'i.) reported by Nam iki (1995). Total carbohydrate 

content analysis which is not determined analytically but is 

calculated by difference. Since the result is obtained b\ 

subtracting the total percentages calculated for each macro 

nutrient from 100, any errors in evaluation will be 

ie ected in the final calculation. Hence lower value for 

carbohydrate in soybean seed could be observed in present 

Stildy due to higher number o f  other compositional 

1 oihpohents (i.e. mainly protein) than the findings of 
others.

Dulm dtative determ ination o f m ineral 

' oppos ition  o f  legume seeds (m ung bean, cowpea 
flntl Soybean)

Results lor the mineral analysis are presented in Table 4 . 

’ibal el al., (2006) indicated Ihat potassium is the most 

abundant mineral among legume seeds. It has been 

observed from the current study and values ranged from 

•000 In 1900 mg.lOOg o f sample. Phosphorous, copper, 

"dn, calcium and magnesium are some o f other important 

"inierah found in legumes in significant amount (Eskin 

:lnd Slialiidi, 2012). Whereas concentrations will varv in
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Table 4 Mineral composition of different legume varieties ol u,,,, jigm • r : :i,!‘ili2 i!j.£an (on dl7  weiglu bas!.s}.

Composition (iiig jllPg  1 nf sample ±SD)

Name of \ .11 i. l> [1()n ( j,cj Calciiim(C'ii) 2,f|ip(j£p) riiia- siiim(K) Phosphorus (P)

M ung  Bean

Ml 5 2.69 ±1.0711 29.0 ±4.33 1 n7 ±| 1.1 1000 ±5.51: 394 ±1.53*

M l 6 2.83 ±0.18' 27.4 ±3.13f 1 71 ±0.2 1200 1:0.24 d 438 ±4.04c

Cowpea

Bombay 3.54 ±0.321 27.8 ±3.03 ‘ 2.R2 ±J|-3£* 1300 ±14.18' 360 ±2.086

Waruni 3.49 ±0 061 29.9 ±5.11 2.n3 ±|l. 19 ‘ 1200 ±9.07 ‘; 424 ±2.65d

Dhawala 2.42 ±0.45" 23.3 ±2.39"“ 2. Kl ±0.1 1 lio n  11.93c 372 ±1.53'

MI CPI 2.26 ±0.03 ‘ 29.4 ±3.58' 2.114 ±|).7j  ‘ 1000 ±6.031 441 ±5.03'

ANKCP 1 2.83 ±0.33c 15.0 ±2.81 4 2.30 ±0 . 4  r 1200 ±7.64d 396 ±4.04c

Soybean 

pb 1 11.6 ±11.42* 153.3 ±1.47|: 4.26# .9 |  ■ 1700 L8.001’ 587 ±2.52b

M ISB 1 7.91 ±(1.41" 192.3 ±2.18" 4.(|7 ±i|.2j) ̂ 1900 ±9.07'' 669 ±2.08"

in m liimn arp

not significantly different (p 11.05).

soybean varieties (pb 1 and M ISB 11 contained remaikabk 

quantities of iron, calcium zinc, potassium and 

phosphorus when to compare mung bean and cowppa 

varieties and might thus be of nutritional interest. Iron and 

zinc contents are remarkably higher in legumes than the 

cereals. Therefore il is very beneficial to go tor composite 

feeding and supplementary fond formulations for under 

nourished groups using legumes because in biological 

system, trace minerals (Mn, Z n  and Fe) play a vital role 

(Timoraclsa et al., 2011).

C O N C L U S IO N
Based on visual and instrumental evaluations seed 

assessments discovered that more variations could be seen 

between varieties within cowpea, bin mung bean and 

soybean showed minor variation by on'V 'n l'ie see^ 
weight. As general speaking, soybean recorded markedl; 

higher protein . cnnlent-fliKj fnt content while observed 

values show next higher protein content and fat content in 

mung bean varieties. Legumes have more fibre than any 

major food group, among them soy bean reported high- si. 

Ash contents o f soybean were significantly higher than 

mung bean and cowpea varieties and it is explicated by 

relatively higher amount o f potassium, phosphorus, 

calcium, iron and zinc in mineral analysis. In nutritional 

point o f view, tested legumes; mung bean, cowpea and 

soybean are good sources of protein, zinc and iron 

compare to cereal and it is better lor composite mix 

formulations for malnourished population.
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. n Nutrition, vol. 9, no. 4, p. 373-379. 

}|tm://(k .dpi-pvg/!0.3923/pjn.201 0.373.379 
1 he I) el. i < 11.| 1 I. orient, D. 1985. Proteines alimentaires 

laoehimK pi pii .. fopctionnelles, valeur nutritionnellc, 

nii»iili,:atn.)is clumh]iics. Paris: Tec & Doc Lavoisier. ISBN: 

2-|(52||h-870-2.
I lia: I 1 1 . c lindies. R . Bressani, R. 1964. Nutritive 

pea ( I'igna sinensis). Journal of 

I ,„hI '.f/eifi*’. vol. 29. no. i. p. 118-122.
1 skjii. N M Shahidi I . 2012. Biochemistry of Foods.

, | t|li | . 5S : 1 1 , , :  978-0122423529.

, 1  Lajol F. M. 2001. Trypsin inhibitory 

|jvi| of I he bean (Phuseolus vulgaris L.): evaluation of 

crilieal lliethpd of the determinacy. Archivos 

I ..tinuiiiiu iifiinfis tie Mumcion, vol. 51, no. 4, p. 386-394. 

PAIiU.JiUjaSni. 
fiplltjchall V . Killer, H. 1983. Seed proteins. Netherlands 

•.puntiei, n 531. lSBN:978-90-247-2789-6.

I,tip:. > \\ - opilugi- 1 e>>111 m book. 9789024727896 

lleilley * 2000. Carbohydrates in grain legume seeds. UK

John  ..... Ceil  p. 11-13. ISBN: 085199467 9.

imp: HI 11170 >78085 1994673.0000

"  l l .  ,, i . . i  F 20118. Varietal Differences in Physical 

1 har.i,:leiiaiiis and Proximate Composition of Cowpea 

I ' igiia iiiiyuieufUal World Journal oj Agricultural Sciences, 

vol. 4, po. 3. p. 302-306.

Ilei|iar„. I,, hi M  P . IV  Costa. W . A . .1. M ., Jayasekara, S.

-nnncihlr far nrnHnr.tivitv of tnnri

http://www.apo-tokyo.org/00e-


Potravinarstv*^' S* lentifi*: .Journal for Food Industry

legumes: Finding of a farmer survey in th- Ki.llunrlJaF 

district. Sri lanka. Tropical Agri< uliwol Rt > h >w

Extension, vol. !, no, 2, p. 165-168.

Iqbal, A.. Khalil. I., Ateeq, N.. :iv\ e Kh-,ln. ' 1 '"06

Nutritional quality of important food leiiltm- /

Chemistry, vol. 97. no 2. p '3! '• 35 

http://dx.doi.org/10.1016 i.Ibodchcm.2005.0:,t)J 1 

Joshi. A.. Liu, C.. Sathe, 3. 2015. Funci peril

select seed flours. LWT - Food Science and Tc hr !rQ\ vol

60, no. I. p. .125-’3 1

htto:.'/d\.doi.org. iO.lOU- jjw tJQ H JM & j 

Kadam, S. S., Deshpande, S.. Jambhale, N 19‘■ 9. Ilantlli'tol-. 

of world food legumes: Nutritional Chemis’r ; . I'm" i-s-’ Itn1 

Technology, and Utilization. Boca Patoir CUC m y *  I
p. 23-50.

Khalid, I. I., Elharadallou S M I. MU' I ilhcli1 in;*' 

properties o f Cowpea (Vigna Ungicuhno I Walp) ;tlld I'thiti 

(Lupinus tennis) flour and protein isolates i.-' ol

Nutrition and Food Science, vol 03. no ()r>. p 1-6.
http://dx.doi.org/10.4172/2155-961 id. I (HIQj 

Kurien, P. P. 1977. Grain Legume Millit g ItcllHdlog I"

FAO Expert Consultation on Grain I .-{>» in- ..........
Mysore, India : CFTRI, pp. 3 I .

McGreevy, T. 2008, General Propellies ol I)n Pt :<■- I t ill il-

and Chickpeas, [online] s.a. [eit.2d 16-0-1 : | \\ nIl 'l>|' al

http://www.pealentiI.com/core files p iLntil upload” lilt.-; 1 h 

apter2.pdf.

Mubarak, A. E., 2005. Nutritional composition 'Hid 

antinutritional factors of mung bean seeds (Ph,neoh- n r  \ 

as affected by some home iradi'ional puv ■ -: • / . w

Chemistry, vol. 9, no. 4. p. Mi<>- Ins

http://dx.doi.org/10.1016/i.foodehcm. J 004.01 10 

Mwasaru, M., Muhammad. K.. B.!i,;i-. J M’>n > 1

Effects of isolation technique and conditions on tin 

extractability, physicochemical and functional prop-uic of 

pigeonpca (Cajanus cajan) and cowpea 11 it h i  tin > •>»/ «*<. / 1 

protein isolates. 1. Physicochemical pi p“-ti - / ■
Chemistry, vol. 67. no. 4, p

http://dx.doi.org/10.1016/S0308-8l46i 99)001 0 4 :

Namiki, M. 1995. The 1 1

functions of sesame. Food Reviews hilermvionaL \ol. I I .  tio
2. p. 281-329. http://dx.doi.Org/l 0.1080/S UU

Official Methods o f Analysi rll 

INTERNATIONAL. 2012. I8lhed. USA: GaitHetsbtilM il 

Qayyum, M. M. N., Butt. M. S., Anjuin. F M.. NiUVaz. II 

2012. Composition analysis of son 1 I foi

protein isolates recovery. The Journal of Inimol tir-i / l int 

Sciences. vol. 22, no. 4. p I I %-1 162 

http://www.thejaps.org.pk does/V-22-4 55.pdf 

Sefa-Dedeh, S.. Stanley, 1).. Voisey. !’. 1978 Gl'l-cf of 

soaking time and cooking condiiions on (extilli 'ltd 

microstructure of eowpeas (Vigna ii'iquiad.-rai .,••• Uf

Food Science, vol-  43, no. 6, p. 183' I'Mfi 

http://dx.doi.Org/10.l I I 1/i. 1365-26? I 1078 JbO?42_(>

Singh. Jai, Verma, P. 1995 Status o f Pulse Milling in India. 

Ludhiana : Central Institute 0 ! Posi Harvest Engineering and 

I eehnology (CII’HE I). 22 p.

Singh. S., Singh. H. 0., Sikka. K. C. 1968. Distribution of 

inilrients in anatomical parts ol common Indian pulses. Cereal 

Chemistry, vol. 45, p. 13-18.

hi ip /www.aaccnet.org/publicai ions cc/backissues/l 968/Doe 

ullieHls chem45 13.pdf 

Sompong, R., Siebenhandl-l'hn, S., Linsbereer-Martin, G., 

Belglloier, E. 2011. Physicochemical and antioxidative 

properties of red and black rice varieties from Thailand, 

China and Sri Lanka. Food Chcmisuy, vol. 124. no. I, p. 132- 
140. hltir.7dx.doi.ora 10.1016. i looclchem.2010.05.115 

Thaninathan, R., Mahadevanima, S. 2003. Giain legumes a 

boon to human nutrition. Trends in Food Science and 

Technology, vol. 14. no. 12, p. 507-518.

Illtb ■■.■■'dx.doi.org/10.10!6 Mil 003.07.002 

Timoracka, M-, Vollmaniiova. A., Bystricka, J. '2010. 

Polyphenols in chosen speci of legume A Review 

Potravinarstvo. vol 4. no. 4, p. 65-72. 

hllp: dx.doi.org/10.52 19/81 

finiolackiS, M., Vollmaniiova, A., Ismael, D 2011. 

Minerals, trace elements and fliivonoids content in white and 

coltttiled kidney bean. Potraviiinrstvo, vol. 5. no. I, p. 56-60. 

hllp:. dx.doi.org/10-5219/116 

Uebersax. M. A., Occena. I G. 1991, Composition and 

ntllHlive value o f dry edible beans: commercial and the world 

food relief applications. Michigan Dry Bean Digest, vol. 15. 

no. 5, p. 3-12.

VVslSHla. S., Fernando, \V and Narasinghe, I. 2011. 

Ilatdseededness of Local Mungbean (Vigna radiata) 

Varieties. Tropical Agricultural Research and Extension, vol.

I I. no I. p. 5-6. http://dx.doi.oiiiT0.4038/tare.vl4i 1.4833

Aeltntmledgments:

Tliis work was Financial support by the Government of 

St I Lanka as a treasury glalil (TG15/I0I)  to Industrial 

Technology Institute (I FI).

Contact address:

Ms. K. G. Tharuka Gunathilake, Demonstrator, 

University of Sri Jayewardeiiapura, Faculty o f  Applied 

Science. Department o f Food Science and Technology, 

Gangodawila, Nugegoda, Sri Lanka. E-mail: 

thatilkagiinathilake@sci.sjp.ac.lk.

Dr I heja I-Ierath, Principal Research Scientist, Industrial 

Technology Institute (I I I),  lood Technology Section. 

Batlddhaloka Mawalha. Colombo 7, Sri Lanka. E-mail: 

Ihejafri iti.lk.

Di. Jagath Wansapala. Head o f the Department, 

University o f Sri Jayewardeiiapura, Faculty o f Applied 

Science. Department o f Food Science and Technology, 

Gattgddawila, Nugegoda. Sri Lanka. E-mail: 

iwansapala@gmail.com.

http://dx.doi.org/10.1016
http://dx.doi.org/10.4172/2155-961
http://www.pealentiI.com/core
http://dx.doi.org/10.1016/i.foodehcm
http://dx.doi.org/10.1016/S0308-8l46i
http://dx.doi.Org/l
http://www.thejaps.org.pk
http://dx.doi.Org/10.l
http://www.aaccnet.org/publicai
http://dx.doi.oiiiT0.4038/tare.vl4i
mailto:thatilkagiinathilake@sci.sjp.ac.lk
mailto:iwansapala@gmail.com





