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The winged bean (~~T2U~ ie~~E'_lob~Y ha
~eeessfully in Ghana. Pre liminc..ry ~orl>;:on the raw bell

seed contained an active f'acbo r- \7b.ich inhibited the

l,BSTRACT.-----

trypsin. This factor, however, .•ould be successfully' de stroyed by apply-

il"'lrr moist heat f'or- 10 mi.nutes aJe iJ""OoC '1'11. b ta· ~ urea.~ • le ean con ~neQ no se

enzyme activity as known JGO exist in soybeans and other Legumes , Unlike

soybeans , it has a sweeb , nutty tas'ce even in +he ra'i" state, an: does not,

exllibit any ofLbitter, beany flavour o,e'(;€otable in soybeans. The pr-ot eLn

content of 'che dried seed -.niS found )GO be 37.3% ana. i"Gs nutritional quality

.ompa:red favourably ,n.th thaJo; of soybean in digestibility ani oom-position,

wi)ch methionine as J.:;l);lliBitinc. a",Ul1Oacid. I-t contained 18.1% fat with

a favourable proportion of ~)ol~runsaturate(), essential fatty ac.i.de and a

high content of toco~herol (12.5.9 ng oCr :Bper 100g) which can be @onsidered

favourable as an antioxiden'~. Biol~gical a~S~SS!10nt gave' ?EP•. ana NPUvaJ.ues

eomparahle to th~se of soybean. T11enut zi, tiona.l )otential of tre wiIlbed

been lies in t~'le 'fDJJG th2..t it ean be ;Jrocessed into vari~us droducts

vbioh ean safelJr be incer;.)oratecl' into weani.n fooo.s, high ,:)rotein food products

and aninal feed,. :sct.ible oil can bls6 Ie .btainecl rrbl'l the' seed.

INTRC})UCTION__ -_____.-.--4JO_
Oil :seeo,s end their industrial by-proauets, oakes ard meaLs, left atter

removal ef oil, eonstitute a large and irn~JOr·bantgrouyef: vegetable pr,~tein

scurees for livestock and hunan feeding. They contain large c.BOUll"GS of

protein w]-,ieh eauld be efficiently use d for hUManeonsumpbinn, On~e the oil

and erUQe fi2)re have br-en ~:'9!'1Ovedby acIequate :')roeessing operations, their

:}!'otein .onteut is Lncr-ease d by 2.~J)roxir!cttely 5O;~or noz-e (Caldwell 19.58) •.
The winced bean is such an oil seed..

~'n~LflJ;J:T
The 'rli!l,ied bean (?_S~2l~~~ ~G~t.:t:.~~ol~_Q..us)also known b3T various

o)~l~r nar:e s su.h as Ga. b. an, as.?arc:.bus pea, ate. has r-ecei ved lit tIe atte n--

tion as a }.)ossible aourc e of v8[;e'c:::.ble)rotein. &1:;> .•.ooaed tv have originated
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from Asia, it has been successfully [rorm for several seasons in Ghana at

the University of G~,an'l Africultural Research Station, .Kade , am also at

the Crops Research Institute's Station (csru , Bunso , It is a tropical,

perennial, climbiIlb plant, requiring a good supp'ly of nutrients, water and.

firm support. The plant produces four-sided pods with eharacteri5tie wings.

The pods Tar;)r in lerlf;th from 6 to 36 ern (2 - 14 inches) and. c orrbai.n from .5
to 20 seeds each. "Whentl'"l3 seeds are mature, the pod turns wo cdy , shrivels

and dries out. The winged bean develop~ an unusually lurge amount of

nodules on its r-oot a, Certain varieties also :f'orrl underground. tubers (National

Academy of Science, 19(5).•

Compos Lt.io n ani nutritive va.Luo a of various :~)arts of t~1e plant are

given in the Table 1 below:-

Table 1 *COlITDosition of Various Part s of the
. V~ii~~~an 19l1001;2. Fresh WeiGht

---~.-- ..----
Imature Pods Seeds Tubers Leaves Flowers

Water 76~0-92.0 6.7-24.6 54.•9-65.2
Protein 1.9-2.9 29.8-37.4 12.2-15.0
Fat 0.2-0.3 15.0-20.4 0.5-1.1
Carbohydrate 3.1-3.8 31.6-28.0 27.2
Fiber 1.2-2.6 5.0-12.5 17.0
Ash 0.4-1.9 3.6-4.0 0.9

64.2-77.7
5.7-15.0
0.7-1.1

84;.2
5.6
0.•9

Not done

* Source: National Academy of Sciences (USA) 1975.

Immature Pods

The green pods containing the young seeds are tender, sncp reao.ily am

are generally said to be very palatable when sliced. and boiled. Their U3e

as a vegetable may have some nu cr-Lb.Lonal, value as shown by their protein

content of 1.9 to 2.9 g :)er cent. However, c ompared ydth the :Joterr'liialiJGies of
other parts of the )lant, the use of the Lmnatur-e pods as a veGetable appe ar-s

to be only of mi.nor' Lrrt ere st.
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Not all winged bean var-Let i as produce tubers, but when produced, this

part of the plant may also hold sone interest for the future as a tuoorou.s

root with a protein co rrberrt :ceported to vary from 12 to 15 per cent (Table 1).
The availability of a -cro~)ical root vii tD a protein content 4 to 7 time s that

obtained from otre r tube:;:'s such as cass ava , yam ani cocoyan, wouLd.be quite

uni que. The dried. root has also been reported to have a pr ot ein eont ent as

high as 24.6% W:lentr.e moa stu re level is reduced to about 9.0 per cent.

Further work is needed to confirm these values for Ghanaian conditions before tm

nutritional potential of G:"'.e tubE:rs can be emphasized.•

.!2rage

The only available recorded analysis (l',}asefield 1961), gives a mean crude

pr obe in pe rc errbar.e in the o.ry matter for the above-grourrl yart of tl-:e plant

120 days frOIDsowing, as 25.6 g. If t}1is fieure is confirmed, it would ~)lace the

wingec.. bean as a very Lnoor-tant tro;Jical forage Legurre. It has been reported

that the leaves can be eaten as vegetable. It is, however, as a forage crop

that the most interesting nutritional possibilities exist. Pospisil e~ ~l.

(1971) reported that t~1ey f'ound the hauIm r-emai.rring af"ter harvesting the

seeds palatable to stock.

Seed

The sie,nificance and iIT!porta;).ceof tho win{;ed bean come into focus in the

nut r-itional potential of its dry ma'ture see ds , The raw beans , like nnst legume

am oil seeds such as t;.~e soybean were found to corrtai.n compounds t:'lat Lnter--

fere Wl th protein c.iigestiol1 - trygsin inhibitors am hne~agglutinins, (Cerl'\Yet

a1,;. 1971). Destruction of the trypsin inhibitor VTas,hoWever, achieved by
a~?lication of moist heat (direct steam in an autoclave) for 10 minutes at

130°C. The same effect ,,·as also obtained by sirrr~ly boilin£:, for 30 minutes,

beans t hat had previously been soaked in water for 10 hours. Application of

dry heat for 10 minutes did not destroy the trypsin inhibitor satisfactorily,

not even at -i75°C. The seeds were f'ourd to contain no urease enzyme activity.

Samples of dried, slcinned seeds gave. t:1e following nutrient eomposition:-

Protein - 37.3f-; Fat 1S.1;::'; Iv~oistm'e - 9.79;; Fibre - 5.4%;

Ash - 4.3~;Tnianine - 1.39 mg!i006; Riboflavin - 0.18 msl100g;
Calciun - 204-370 ~~/100g; Iron - 9.6-1;.8 m.cl100~; Oil - 125.? ID~i

toco'~herol (c>c+B) /100g. ana. calculated ener-gy value - 410K caLs

(1717 Kilo joules) • (l-Tational lOOademyof Science 15:75).
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The nutrit ional quality of t~'le proteins of the winged bean a:::J)ears

comparab Ie to tha-'c of soybean in its digestibility am composition, i,lith

methionine as tre liMiting arri ro acid (Cerny .et ;9-1. 1971). The oil has a

favourable prcpo r-t io n of poLyunsabur-ated essential fatty acdds , the degree

of unsaturation being about 71% of the f'a+ty acid cortpono rrt , 'I'ho high

tocopherol content (2 to 3 tirrles t:!£l-'cin soybean oil) can also act f'avour'abl.y

as an antioxidarr~.

The very high ~lroJcein content of -Cl"li3 seeds, pods, leaves am. roots, all

of which can be ut i.Li.zed by man for himself or for his animals, indicates that

the w i.nged bean has the potential for producing more usable protein per unit

land area than any obher Legume U'own by man. Whenl:now1edse about its [;rowing

re qui.renerrt s becomes available and the crop is bTowncormer-cLa.l.Iy, the winged

bean could beco~e a strong rival of soybean.

DL:ect utilization of the dr i ed seeds as human food would be problematic,

since tl'ley c.an only be cooked y,ith c).~eat difficulty. Because of its nu·i:;ri-

tional potentialities inQustrial processinG of th0 seeQ would seen even DOre

Lrrtez-est i ng than utilization directly for domestic consump tLon,

Nutritionally, it has several advant agee over soybean since most parts

of the plant can be eaten ,;l-:ereas only tln see ds of tbe soyb,..:2.nsc.re used. The

bitter, beany f'Lavour of many soybean i~roC.,uctsamear-s to be absent in the

winged bean ani tlns shou.Ld encourage its introduction into human diets. Like

soybeans, the d:t:i:ed se eds can be processed am, tb.e r-esi.dua'L cake aft!3r oil

extract ion can be utili zed in much t',1.0 s2.ryermy 8.S soybean oake , ~litll. it s

high content of lysine, it can De used. to su::?~ler·~errtcere2.l ('iets ·;.;1).atare

lysine deficient.

}~J:..OIJQf:lCAI. .~!1'~LIZ ATI 0Dl.21{E,][Ilm..Q....~.P.:.6JI

Biological Jcestj.nf~ of th8 dr-i.ed beans .:;ave Protein Efficien:::y Ration (PER)
and Net Protein Utiliza'Gion@1PU) values comparab Ie with values obtained for

soybeans (Cerny ~~, ,al.'1971). In an exper-imsrrt r-epor-ted by Cerny am Mdy (1973)
in which e, mixtu re of tyro parts of beans and. three :le.rts of maize flour enriched

with a small amount of alcirsmedmi.Lk,:0.13 fed to se cond ard third. deGree

Kwash.ior-koz- patterrGs in Accre , G-h<:,na,t~l.e mix-cure corrsadni.ng wingec1,beans gave

results ai.rri.Lar-to t~~.oseachacved wit:l a control Liet in r.hi.ch 9O;~ of ';;~le

protein corrterrt was suppl.i.ed by C:.rieclaki.rmed miLk,
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The exper LmerrtaL diet TIaS readily accept ed f'.rd well tolerateo, by tre

children. They appare rrtLy Liked the sweet, nu t+y taste of' tl1e wi.nred beans.

There were no r;astro-iatestincl upsets such as abdorni.naL (i.istention, or

excess flatus. Relapses of diarrhoea, which sone'ti.mes occu r- dur-i.n-, t re at.merrt ,

were obae rved in SOrlC~of the children from the mi.Lkcontrol Group, but were

not seen in any of tl~e expe r-i.nerrta.L [Iou:9s on the winf:ed bean diet.

Recently, from the laboratories of '~l1eFood Research Enst icut e, small

scale technique s have been em~)loyed ·;~oproduce wincod bean flour ,i.th protein,

moisture, and fat conJ~nts of 58.6-60.0%, 7.7% and 1.1~ respectively. The

»r-obei,n and critical ani.no ac i d contents of winSed bean flour as compared with

those of ald.nmed milk powder and soybean flour a re :::iv(m below (Table 2).

Protein and Some Critical Amino Acio,
Conte rrts of Skimmed!{,i1.1cPowder, Finged

Bean Flour end Soybean Flour
. ~-..,.".------.---~..--..-.-.--.-

----~·-~l·----..~-- --'"-r----'---.~-.--.--~~.-.----
Source . Protein ~_~_LYSi~~ __ .l~~~O~~ __ I;ie~_~~ __

£1100 bID! d16g Nitrogen
""'"'*..----. - •• ..-- ..•••••_.-.......4.- _. _. -. .•..__ ....•"""'~ __ ~ .•. _~ __ ..-..-. __ •. __ •....•...._ ••....-... ., ~_ •._~,--....-.- ••••...•......,•..•__"'.•. _

t

Ski II!Il'e d IdJk .35.5-40.0 7.3-8.3 1.4-1.7 2.0-3.4
'y7in€,;edBean
Flour 58.6-60.(, 7.4-9.0 1.0 '1.2
Soybean Flour 40 .0-f'J.0 6.0-6.6 1.2-1.7 1.1

'" Data f'rorn Elarvey, D. (1970) Tables of amino acids in foods ani
feedin3-stuffs, Conrnonvee.Lt h Agricultural Ilurcnux, Far-mhamRoyal
Pucks, Enclc.~:1G.and Nat ional Academy of Soi ence sf 1975). Prote in
value for wint;eo, bean flour r.as obba.i ned f rora the .Laborat.o r-ie s
of the Food Research In:Jtgute, Council for Scientific ani
Industrial Research, Accra, Ghana.

Wingeo, bean flour ha.s been utilized as rrillc subst i tube in -c'.:C ;?repara-

tion of "leaning f'orrnuLas 17i:i.thotho r ce r-eaLs, 'I'ho coarse r:dts obLai ned after

sii'tin,s the [,Tound, ~.rie<l extracted rreaL has been f'ourr? to contain as much as

42.4 per cent :,!,:o'cein. This can 8itller be ut i.Li zed to SU lJ-PLemerrt cereal or

processed starchy root pr-oduct s such as cassava flour OT sari, or can be

incorporated, into animal feed t.ogebher nith tl~ c1.ried br-own seed COf',':' wh.ich

was also found to contain 5.9 ):;r cent :!Jrotein.
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In conclusion, it can De saio. tllat, tl"B win~)ed bean is a crop with a

great nutritional poberrb i a.L, If properly exp'IoLbed, it wpulu cont r-Lbut.e a

great deal to the solution of t~1e protein ma.Lnutr i.t.i.on problem in Ghana•.

The nutritional pote nt i.e.I of "elle winc.;ed bean has been discussed. The

unusually high protein ocrrtent of t~le seeds , pods , leaves and r-cot s j all of

which can be utilized by "~an for himself or for Ins animals has been pointed

out • Nutritional aO.vanta~·.esof the dried winf;'eo.bean seeds over t ln sovbeans

have also b-ien d i scus sed , ard the po i.rrt r!1a[~ct'.'.<,.t t~e winceo. bean C2.nbe

~)rocessed ard ut i.Li zed in much t>.e saID3v;e.:y as the soybe an, ar0 tllat '['.en Lnves't i-.

gated and corrmercially grown, the winC"e<1bean could. become a rival of soybeanj

am would also contribute a [Teat deal to t~-n solution of -ere food problem in

I wish to make sooc i af. rae rrt ion of J.:r-. Asibey-Berko, Assistant Research

Officer who helped to suoe rv i.ae t:1e t.echrric i ane in the l'Jutrition-Bioch8E1istry

Laboratory of ti"B Food Rese a i-ch Institute and also +hank all tl'le tec.'micians

who are Lrrvo Lved with t~le Winc;ed Bean Project -.
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