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Abstract
An evaluation study of the cowpea as a green vegetabre was conducted by determining thephysical and nutritionar quality changes of a Jo*pea curtivar 1cr. rre nro*nf#ing poo develop-ment' with a view to finding a solution to the incesant post-maturity pest and fungal attack of thepod in the humid tropics' The results show that pod length continuedto inc.ease tiu 20 days afteranthesis (DAA)' However, maximum pod diameter, seed diameter, pod wall thickness and a cor_responding minimum void space were attained ar l4 DAA. Noticeable chan;;;;;a corour occur_red in l5 DAA the same time tlll th.e pod became srightly stringy. Maximum ascorbic acid con-tent was obtarned at r l DAA while the minimum terelof p.o,.ir'p.. r..rr,, *.iiii o..r.rea at tsDAA' Crude fibre content also iose sharply after l5 DAA. Taste panel investigation results in-dicated a significant preference fo. co*pea pods harvested I l-13 DAA compared to a commercialvariety of green benas.

Introduction
Cowpea (Vigna unguic.ulata sub sp. unguiculata)is the most important grainlegume in Nigeria where it provides as mr]cn as 60go of the totar protein intakefor the large population that are unabre to afford animar protein. It is also agood source of minerals and vitamins (ogunmodede and oyenuga, lg6g).The enormous popularity of cowpea una it, adaptation to the various formsof local dietary preparations make it to be grown all over Nigeria even thoughit is better adapted to the less humid Guine"a savannah vegetation zone. In thehumid forest zones,.vie]d- rosses ranging from 3ovo to l00go have beenreported due to a sligtrt delay in harvestin!, especia[y when the harvesting isdone in wet weather (Nangju, 1976). Most Jf tir. torr", 

"f 
*rtr.. pods are dueto insect attack (Singh et or, 1g7g) and weathering-induced fiingar attack(onesirosan, 1978). since it is not possrbld to avoid grain yierd losses due toweathering in cowpea grown during the rain season, one solution is to harvestand use the pods green..However, cowpea is hardry consumed in the greenstate' tsut several species of bean are cultivated as green vegetables(Hackett ancl Carolane, 19g2). Vegetables, in generall are evaluated

for quality in terms of their aesthetic and nutritional attributes (Hackett andCarolane, 1982). por green beans, aesthetic quality.is conferred rnainry by rhephysical che-lacteristics of the pod. The present stucry was;arrie,l oua toevaluate thr physicai and nutriticnal quaiit,vchanges of ti* ,*r.,1.,** pi:,;i eiuriiig
dr:velcpnrerr in orrier io <ieterrnilre lvhen ii is r;.-sisLurer.l ii:( .-.i,'. 
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Materisls and h{ethods
, 'fhe cowpea variety used for the study is a popular cultivar, cv. Ife Brolvn.

Ife Brown is the University of Ife ielection H62-1, itself a cross between

Alabunch (usA) and a iocal variety c20-41. seeds were planted in the late

seassn of 1984 at the Teaching and Research Farm, University of Ife, Nigeria.

Standard agronomic practices were followed from planting to maturity. At
about 5090 flowering stage, 2000 flowers were tagged at anthesis. Pods from

these tagged flowers were harvested at random from 5 days after anthesis

(DAA) to 25 DAA at intervals of 5 days except between l0 DAA and l5 DAA
when pods were harvested daily. Each harvest consisted of 200 pods. The pods

were taken to the Laboratory where they were subjected to various tests as

described below.
Thirty pods taken at random were used for the following.aesthetic physical

analyses: Each pod had its length measured following which it was held at both

ends, snapped and scored for ease of snapping on a scale of I (very easy) to 3

(difficult). The break point surface of each pod snapped were examined for
strings or cleanness-of-break and each pod scored as 0 (smooth, not stringy), I
(slightly stringy or 2 (very stringy). An approxim ate 2 cm segment of each pod

used for stringiness test was split longitudinally with a razor blade and using

the steadtler meter rule with millimeter calibration, the following

characteristics were measured: pod diameter, Seed diameter, pod wall

thickness and void space. The colour of each pod was measured ona scale of 5

to I using a limegreen cardboard whose colour matched the colour of the im-

mature pod as the standard green colour scale 5. Deviations from this were

rated subjectively as 4 : pale-gre€D, 3 = yellowish-gre1l,2 : beige and I :
ripe-brown.

The 30 pods used for aesthetic physical quality analyses were pooled with

the unused pods. Duplicate 50g samples were taken for moisture content and

dry matter determination by oven drying at I00"C for 24 hr. The oven dried

samples were combined. ground, and duplicate samples were taken for fibre

content and crude protein content determination (ACAC 1975).

l00g fresh pods were blended and duplicate samples were analysed for
ascorbic acid content using the Indolephenol method (Ruck, 1963). The re-

maining fresh samples were further chopped into pieces, immersed in about

1.5 1 boiling water inside a covered 2.5 I capacity aluminum cooking pot and

cooked for 3 min after which they were taken out and allowed to cool for I
min. An equal quantity of the French bean purchased from a grocer of exotic

vegetables was also chopped and cooked for 3 min. Both were placed before a

panel of 10 randomly picked untrained tasters who scored their preference on

a scale of 0 for outright rejection, to l0 for most preferred. The same panel

was used throughout the duration of the experiment. Relative preference value

(90) for cowpea was calculated as:

average panel score (a-p.s.) cowpea - a'p's' bean
x 10090
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R*9.*:-'
F** !*n!itii fuad an initiar rapid inerease tilt t0 DAA arad a graduar inereasethen*ef*rth' reactuing a peak of about ii,"* ** 20 DA,A tpis. rl. sirn*arry,i:r*r.i disl;:::ter a-rzd seed- eriarneter r-.*-*o witrr pod length d-everopment but*'';:r ge'rle of the *veralr-pod. oeu"lop**ni witre respect tc pod a*d seed girthr',':re attained i$ trA.A. F"{ax_innurn plJr"io ,pu." r""*..j ut io,oaa *nii,minimr-rm void space was achieved at 14;.4,,4. p"d ;r,-rrri:lr"r, i.r"rr".udsteadilv reaching a peak at r+ oaa,lni'titrrerearte. i;. ffiiliabte change

;:I::,:*;l,f,,ffilTfff at r+ Daililo,r,.," *u,,;;;;ffint change in
There was an initiar^increase in ascorbic acid content (Fig. 2), reaching apeak of N.6ms/roag.fresh *t- ai, ;il after whiJ i,'i.fi. 6.10" proteincontent rose steadily throughout a*"ropient but with a sright dip between l0and 15 DAA. crude riu.e content #;..r, consrant unt, ,i DAA afterwhich it stafted to rise,, r*ith a."or. ,r."i jJe 

between 20 and25 DAA. percentmoisture content was highest 
" 

s oaa l,ir""-evaruation started and it decreas_ed throughout deveropmqnt. Rapid dec.ease in moisture content occurred bet_ween I5 and20 DAA. changes il ilt;;;;; content forowed a direct inversepattern of the moisture co-ntent. Tastl panel results ,rro*"a u pi[r.r." .u.rg"of between l0 and 35qo for cow;;;il;*ves*cr between tI and t3 DAAover the fresh, commerciat green ui"". There was no difference betweencowpea pods harvested at r0, 14 0r rs oaa and the.o.-.r"iJ'g.een beansbut those harvested ar other ,i;., ;.;;p"oo;r in taste ouatity. 
J

Fig, l. Changes in the physical characterirti., o) the Cowpea (cv. Ife Brown)

i|irl'n", 
development. Each point .ep.es..;-th; ;;;age of thirty
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Fig. 2. Changes in the nutritional characteristics of the cowpea (cv. Ife
Brown) pod during development. Each point represents the average of
duplicate samples of over thirty pooled pods.

Discussion

The initial rapid increase in pod rength, pod diameter and seed diameter ob_
tained in this study are in agreement wittrthe exponential phase of a growth
curve (Leopold and Krcidman, 1915). The similarity in the growth pattern ofboth the seed ahd the pod is in agreement with the rlsurts oipr"uiou, workerswho also showed that pod development is probably .ont.o[.d by the seedfrom the time of fertilization onwards (Jones and corner, 1962). The increasein seed diameter was as expected, and it was due to assimiiate deposits at thesink, whereas the simultaneous decrease in pod wall thickness after 14 DAAwas probably due to the coilapse of the endocarp (watada and klorris trg67).The increased stringiness at rater stages of pod growth was probabty due to in-
creased layer of sheath ceils and fibre sciereids (Dri.if1hout l*la; stark andMahoney 1942) and the general thiekening of the iiemieeuulose-peeun matrix.Colour change in the pod was due to chlorophyll degradaticn"

The higtr protein eontent at the early stages of pod deveropment was pro*bably mainly dule to enzyme and RNA syniresis whieli nornrlnf'uro**p*rry
and are responsibre for inereased growtir activities. The increase in protein
content after 15 DAA was probably due to boirr storage protein sy*thesis inthe seed (Briarty et ar., r 969; Hail et ar., tr g7tr) as weil *rirru g***.ur deereas" inpod rnoistu.re eontent. Syntiresis of storage ;rcrieir-: ean i;*gin eariy in seeddevelopment as in vicia faba {tuIffard et *}., wi'^1*r get i:dtiated r.atei- ::. }rentheseedhasattained ISrnmrengtriasinp&osei:;;:r;i;,r,1'*Lrr-oigali--tug..,1::i).
The results obtained irc ihis study ineiieaie thal. ii: e,t.,,,.;li:", ;,,t:eg,,; !i-!.r.::i i ;;,::...'l'csis osgil-ls efter lS }-.rirA r*,,hieh is abor-:r [w. . " .o,' . '-,
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maximum diameter. Crude fibre content at the early stages of pod growth was

due to the predominantly high pod: seed ratio whereas the high content at the
Iatter stages was due to fibre sclereid and lignin synthesis (Bourne, 1976) as

well as ageing-induced pod drying. The results of both the crude fibre and str-
inginess determinations suggest that absolute absence of fibre is not a prere-
quisite for clean break when pods are snapped. Snappiness (the reciprocal of
stringiness), therefore, is probably a function of the tlbre content, the paren-
chyma ground tissue, and intra-parenchyma hydrostatic pressures (DeMan er
al., 1976). The preferential taste advantage accorded cowpea pods harvested
between 11-13 DAA by panelists may be, simply, a result of taste habituation
to the crop or differences in the simple sugar content of cowpea (Longe, 1981)
as compared to green French beans. It has been sho,wn that 53,6690 of total
sugar content of snap beans can be lost within 24 hr under ambient conditions
(Bautista and Data, 1976). Although all cowpeapods used for the taste panel
assessment were tested within 3 hr after harvesting, the "fresh" French beans
bought over the grocery counter must have been several hours, perhaps 2 days
old, since they were not grown in Ile-Ife.

In conclusion, the 'ialues and pattern of accumulation of crude protein,
crude fibre and ascorbic acid found in this study are comparable to those of
the top varieties of cowpeas and bean tested by Del Rosario et al. (1981) and
Lee (1985). It is known that the quality of green beans is a function of both its
aesthetic and nutritional characteristics rather than of its dyy matter per se.

Some dry matter will inevitably.be lost by harvesting before physiological
maturity. However, some nutrients, especially ascorbic acid will be saved in
addition to the freshness of the produce and the universal digestive adventage
of a green vegetable. Taste panel investigation has shown, in this study, that
the cowpea pod is at its'best as a green vegetable at 13 DAA. Therefore, in
order to take full advantage of the aesthetic and nutritional qualities of Ife
Brown cowpea as a vegetable, the pods should be harvested for consumption
between l0 and 14 DAA.
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