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essrnent of Nutrient Content and AcccptabiJity of 
fJ,s soups Made from Tender Cassava Leaves 

\\' .0.,Tij ani , S. , Oyl'wok M F Ab I lk 1. 

1
(
1
1,11~(111, ' · ·, L U 0 L 1r, S.O. rind /\ d1,wumi, M ./\ 

., 1ract 
j\l1 • ., 11 11W/M slnple foortfor 111n111, 11, j , · • · 1 

-
1
,_.,,n '// 1 · 

1 
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11
/11d" ' 1 • rl 111 0J I 1e lnrgest pror/11c/'rs o'.f cnssnN1 ,n t w 

I'' ' 1 , 1i1011t 1110 uces nil yenr ro11 11rl n r1 I · I 
1
,-/d I 1' . 11 cm, 1c lin rues ter/ mier n,1 ex tenderl perwe, . 

,,,, 1,m,cs nn: nc/1 source or 1notei11 s 1 · , • I . 
- ,,111 111 c • . :; ' 11111un s, n11d mtn111 i11 s /111/ 1111Jort11 nntel1j most 

L 11 · ., 110t m11nrl' t/1nt 1/ s il'm,es cn 11 17 , ,rf . . . · ,
01

,!c me 
1 

e use ns soups of dif·ferent vnnetws to serve ns 
/ 11 

1- ,11 t Tlr us t ,e sh,rty assessed /·/ .· J' .. 
• 
011

,p 11 11L • ' ie nut11ent co11te11t n11rl ncceptn/11l1hj of soups 
11' . , , 11 der cassrwn leaves Exp ' r· · , t· I · ode Jr01 11 t . · e 1111en a resenrc/1 design wns nrtopted Jnr the study, 
111 ('.)) rescnrcl1 quest1011 s 011 the 1111 trien / t· · • · 
11

,,-ec ~1 • . · • · con e11t, vnnehes of soups mncle with cassmia 

ti , sensonJ nttnlnites nnrl acceptabi/'t ,rt/· . · l · 
1
,m,cs, It • • · 1 Y OJ - 1e soups were rn1 sed proximate nnn ys1s 

1 • . ·,rt ou t on ft·es h tender cnssavn l '. f ,as (11 111t . eaves, twenty (20) pn11e/1 sts were random Y 
71 i r0 ,- tlre se11 sory evnlunt10n or the s . d · · d l ~c/ecter .I ' . · :; oups nn were presented wi th six (6) co ee, 
~a illp/t!S wl11cl1 nre CLS l -r~ssava leaf soup (Eforiro) , CLS2-cn.ssnvn leaf soup with melon, 
CL53-cassn~,n lenf soup 701th okra, PLS1- pumpkin leaf soup (Eforiro) , PL52-pumpkin 

/ca/ soup 1mth melo1~: PLS3-pumpk711 leaf sou~ with okra. The research ques tions were 

(1
/yzerf 11smg desCJ 7pt7ve and mferential statistics. The findings revealed that the fresh 

an t . d 1 . 1 · cassrmr1 /eaves con ame ~- ug ·zer moisture (62 .31±0.014) and protein (22 .57±0.01 ) content 
tl,on as/1 (3.26±0.007), fibre (2.09±0.014) and carbohydrate (6 .57±0.057) content. Also, 
the sensory evaluatw11 revealed tlwt all the varieties of soup made fron-i tender cassava 
/ermes (CL51-cassava leaf soup (Efomo); CLS2-cassava leaf soup with melon; CLS3-cassava 
/t!af soup with okra) were generally accepted in terms of color, mouth feel , taste and aroma 
71'hereas CL52 was the most p1:eferred and accepted. Furthermore, all the tested samples 
and their control (PLS1-pumpkm leaf soup (Eforiro); PLS2-pumpkin leaf soup with melon; 
PL53-pumpkin leaf soup wzth okra) had a significant difference in the meals prepared 

Jro /11 pumpkin and cass~va le~ves. The study _concluded that ca_ss~va leaves h~ve excellent 
utritional benefits as p1 ocessmg and preparatwn methods can elzmznate the toxins (cyanide) 

71 . . d l fr . ' C that scare indrm ua s _om 1ts use. assava leaves can contribute to the indigenous and 
world' 

5 
food supply ch.am. It was therefore recommended that tender cassava leaves should 

he J,nrves ted and sold on the market like other green leaji; vegetables and meals made 
from tender cassava leaves should be formally introduced and included to the menu in 

homes, hotels, and restaurants. 

Keywords: Assessment,Cassava leaves, Soups, Nutrient content, and Acceptability. 

Introduction 
Cassava is a staple food for many people in 
developing countries (Julie, Christopher and 
Sherrv 2009) and it is mainly grown for its 
roots, whereas the leaves is considered 
mostlv as by product. It can be classified as 
sweet (Manihot palmata) and bitter,(Manilwt 
11f,/1, ,1ma) in which the varieties are 

generally distinguished from each other by 
their morphological characteristics which 
include leaf, stem, and tuber color, leaf shape 
and n umber of storage roots p er plant 
(Kenneth, 2013) . The plant produces all year 
round and can be harvested over an extended 
period. Although it is easily propagated by 
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.., l , ( ',issav a IC'avcs _a rr imp c_>rtant 
1
.

11 
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c rn cuttings , th l' lack of quil lity pli!nling 
n l 1 coun l ri( 'S , fo r rn s tant; 1n [)p,..,._ ''Ji. 
,a C'r ial is a mnj M cn nslrainl to l H' f C ' ' '( )c 

dl'Vt' lnpmrnt of tl viablr cassava prod uction l~<'p u hl ic O on~o, cassava lr•av1.'i ;,11, 

s, l O )) l J irrt'l l l'I' n, ;irk<'l va lu r th an r, ,1 

· . .'S cm. Eze nnd Ugwuokl' (2 H r1'pnr c 1 l >r ,t, ,, 

!hat tu lwr vil' ld n( Cc\Ssava is inf1m,nc1'd hy consumpl ion, (:0"\ ,m~~ ~(• Prt'Par,:d f ·, 

bnth tlw q~ality tif pldnting n1nlcriaI usl'd cnokl'd as 3 PP10 P' wk. · UJlably f<,r,h ',1r, 

J J t)lherwisc' prepan•J th t• nutr itional ', '· 
anu the agr0numic practirl'S cmp loyr u. clr,J 

A I · I • · J ,,utrilional con trnls of t'a<'h of thf '"<• ' '1r ,· 
cccs ... to 11 g 1 ~'il'lding cassava vanet1 12s nnu ., 'it 

· i · l arL' widely different from that of r ,Jr,,, 
an 1mp1 n,'L'nwn t of the proc uct1on sys em a~ , f • 

will resu lt in increased economic benefits lo and depends on th e meth0d~ of pr,, ' ',•r 

k. f l . Pur'..l t 
Iota! farnwrs. Likt' other roots and tubers, such as soa mg, ermen ation, "Pr'nit '',. 

both hittl'r and swee t varieties of cassava boiling, or baking_ (Adeyaba~ 2014). Cai,,,:r ·. 

cont ain t0>,i n, with the bitter vari eties either sweet or bitter ~ontams cyanid
1
• '
1 

'•,, 

n1ntdi ning larger amounts . It is one of the can be toxic to human ealth if not p r.,i . rc>p,. 
llll)S l drought tolerant crops that can be prepared before consumphon. r1 

succL'ssfulJ y grcn ... ·n on marginal soil and Cassava leaf contributes substantia l] ,' 

gives a reasonable yield where many other nutrient source and supply people'~ l ·, 
crops do nol grow well. Cassava is a highly diets (Omara-Achong, _Edwi_n-Wosu, {~: 

productive crop in terms of food calories and ~kan?, 2012) . It is _a n ~h sourcf: r,: 
produced over per uni t land area and per protem, minerals, and vitamins, also · 

· d'ff t t th1 
unit of time, significantly higher than other leaves contain 1 eren y~es of protei r-

sta ple crop (Food and Agriculture comparable to soybeans: lysme, isoleucin,' 

Organization; FAQ, 2013).Cassava is the leucine, valine and lots of arginine, Which .' 

third-largest source of carbohydrates in the not common in other green leafy vegetabJ 
1
~ 

h·opics, after rice and maize and it is a major but its cyanide content may limit its huin E:\ 

l f 
. h . h an 

stap e ood in the developing world, consumpt10n; t 1s can owever b 

providing a basic diet for over half a billion addressed during processing. Poundin e 

people (PAO, 2015). It contains an extremely soaking, and subsequently ~ashing has bee~ 

high proportion of starch, compared to most reporte~ to be an effec tive method of 

staples however, cassava tubers accordingly processmg cassava to ensure dras ti 

are a poor dietary source of protein and most reduction in the cyanogen while preservin c 

other essential nutrients. Though an essential nutrients (Ojiambo, Nawiri an~ 

important staple, its main value is as a Masika, 2017). Detoxified cassava leaves 

component of a balanced diet. could serve as a safe source of nutrient 

Globally, Nigeria is the world's largest depending ~n t~e cassava processing 

producer of cassava while Thailand is the method (La tif, Zimmerman, Barati and 

larges t exporter of dried cassava Muller, 2019) . About 100 grams of cooked 

(Ikuemonisan, Mafimisebi, Ajibefun and cassava leaves provides about 3.7 grams of 

Adenegan, 2020) . Nigeria currently protein which is good fo r a green Ieafr 

produces about 59.5 million metric tons (MT) vegetable. · 

per annum, making Nigeria the highes t 
cassava producer in the world, producing a Problem Statement 

third more than Brazil and almost double It was observed that most people are not 

the production capacity of Thailand and aware that tender cassava leaves can 1, 

Indonesia,however, Nigeria is not an active 
participant in cassava trade in the 
international markets because most of the 
cassa\ a is targe ted at the domestic food 
market. The production methods are 
primarily subsistence in nature and therefore 
unable to support industrial level demands 
1 Food and Agriculture Organization, 2018). 

used as soup of different varieties to serr ' 
as an accomplishment in Nigeria dishes 
Furthermore, the limited numbers of pc0rl 
that are aware lend to sh\· ai\·a, fron1 1t~ 

consumption because c~ssa,·a· plant a~ 

whole is believed to contain toxic comrou'1.'. 
called cvanide ,,vhich ma\' be danger.,J' tn 

hea lth if not properl>7 pro~essed. \1eam' I·> 
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1J" aJ1L i - f ti . ,_ d . l L i um lw , I • I I . , ' 
.,.,11 1,cr 17,c essen u ~ o 11s S tu y is lo snul(, . . ' , d ( < o 111<ir1 •, ,,nd 'r,J y f, .,h, 

'.
1
• iv 1,:ing• ,clfcncss of th r undC'rut il iZ(' Li . until ' 1 rrodw <• <; fl av()ur f"r ah, ut 1-2 

, . ·<1l1 ·ca"' m1nutt•s th 1 > 

I
"' l ' 111<11 f ,, cassava leaves and incrL'aSl' l· .· ('n ii ( d r <·rrr·r rind 1-iimrn,·r hr 

tt JeroJ . Worn1nul • · 
-rt''1 

11, ,, -cs l b\' exp osing llwm lo th e /\· 1 < s . 

' J],s , i11te1 . . th I d . ud llw st ·k 
,111 Jc s Jue of e caves an bcnc1 hts be· ( . · <>c , mc•a t· cind or fi <t h I()< u<it 

,11f1 al ,,a ;;in Opb ona l) ·1 . ' · 

1
,, · ti<111 

p . . anc rook for fi vf'(5) minut,••,. 

Jtf1 
1

• oui 111 th e d · ., 
,,1 .. ,,1, (. co k f . ra11wu <',H,sava 1,·avf•~ and 

f' ' o or ab t 
,JL' f the Study . ou ten mjn utf's. 

· ,es O f I tu .J • AdJust th e ta t · h • 
•ecll' l ·ectivc o t 1e s ny 1s to assess . · s e w it srasonmg'> and thf• 

Jl11 i o 11 f consistency w · th ' 
L , 1,rt1flL_ ·onal va lu e o a se lec ted . 1

· wa tcr oroil,rookforthrr·,· 

1
11L trif I d f mmutes 

ntJ . , 1 so u p ma e rorn tend er 
1l1l' -0tiJJ ZLL . 

j L') 5 t, ,,L . ]eave . . . . 
,sa ' a ific obJecbves a1 e to; 

,-,1. . , sf1ec . . 
f]1t •mine th e nutnent content of 

j, 

J. 

J eter 
ava leaves. 

cass . . · . 
S
s diffe rent va11ehes of soup 

asse 
. g cassava leaves 

usll1 . . 

Jetennine the sensory qualihes and 

~cceptability of soups made from 

cassava leaves 

E
RIALS AND METHOD 

MAf 
., terials 
1v•a d succulent parts of cassava leaves 

f sh a.J1 re rten directly from the farm and other 
,~,ere go 1 d k f ' h 
. crredients like me on see , o ra, 1s , meat, 

u:1n
1 

oil, pepper, salt, crayfish, stock cube 

P d nions were purchased from the local 

an koet in Ipata, Ilor in South Local 

111 ar 
Government Area. 

preparation . 
The major preparat10n process for cassava 

leaves includes selection, removal from stalk, 

washing, pounding , boi ling while for 

pumpkin leaves~ ~election, r e_n:ioval from 

stalk, washing, shcmg then addition of other 

ingredients before final cook ing. 

Cassava / Pumpkin leaves soup CLSl/PLSl 

(Eforiro) 
Put the pounded cassava leaves in th e pot 

with one litre of water an d boil for about 

fifteen (15) minutes from the point it s tar ts 

to boil with low heat then drain. 

In large ~aucepan, season meat with stocL 

cube, onions, salt, and boil until tender, to 

get at least 1-2 cups of stock. Remove the 

meat and 1-itock to reserve. 

CassavafP k' 1 
els ump m eaves soup w ith melon 

2/PLS2 
Put grounded melon into a bowl add water 
pro ti ' 

por onate to the melon , mix to form a 

paSte then set aside 

'."'7ash, pound, and boil cassava leaves 

:"'hile wash and slice pumpkin leaves, drain 

m a colander and set aside. 

Place a big pan on medium h eat, add 

palm oil and heat for about 3 minutes (d o 

not bleach), add reserved chopped onions 

allow to sau te 

Ad_d pepper mix, locust beans (optional) 

and stir to combine, bring to boil for 5 minutes 

Add melon paste in bits in reduce heat, 

do not stir, cover the pot with a lid, cook for 

another 10 minutes 

Remove the lid, and gently stir soup, 

melon would be lumpy, break lumps into 

desired size/ texture 

Add cooked beef, crayfish, beef stock and 

stir to combine, add bouillon cubes to taste 

and adjust accordingly, cook for another 10 

minutes 
Add d rained cassava leaves/ pumpkin 

leaves, stir to mix, and cook for another 3-

Sminutes, take off the heat. 

Cassava/Pumpkin leaves soup w ith okra 

CLS3/PLS3 
Put beef in a pot and ad d en ou gh w a ter to 

cover the beef then bring to boil 

Add salt, crayfish, chopped onions then 

cook the beef till tender 

Pour in pc1.lm oil and cook for anotlwr : 

minu tes, taste for seasoning and adjust 

accordingly 
A dd grounded red bell pepper and 

o nions, turn heat down and allow to 

l , 
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" soc1ETY FOR wriahcJ into a filt0r 
AL or TH r ' j , was 17 p-

l 08 J()liRN I,,, ~Ml1r ( 'l tied ur properl y Usin e1 rJl.r 
· . , . stir so 111 1 1" l , ,1 s ih c 1 . weicrhrd aga · g at;. ' 

snnmer for another 2 n,1nulL s, · . llo\l\' "' 1 'rh 1S was 1' , in . 17, lf1: 

A ~ .1 · • 111,1 111 , •1 thrc,H · , , was th C' n tr ''t, · 
od ,,vcll chopped nkr,1, s II ( 0 J • ·ncd . , (1' llN rare I ' ans ff•tr 11,., 

i l I hl' L I ,1 , In ,1 l m n f h f·rj . 
lo rnok for 2 minuks then ,JL l • 1ir 1111 

. • clion c O u O t r, c. ,r 
I ' lc,1Vl'S, ~ I ' cx l l rl . . f) t j . 1rj / f ' 

cassava leavr<; / sliccd pu111J1" 111 . 1~ l 11 . ( r ex traction . c· ro eun, r•tL rq, .. 
. . ·nn k f n1 l " 1dOI o h cJ n,. 
m thl' vegctc1 blc ,111d ,1 I lc1w 11 1 1 .i . 1 ly c.X 1' I 1· 11 to t (' ro u n bot tr r 1, 

' . , 1·1 l' • 1uccl irr •i · 

2minutrs and turn ntf till' lw,1t 111111H_t 
1
' . ,i )' intr<>L ,xtract ion co lumn until it 

I 
fl;i, · 

· , w it 1 d I tl1 r ( 1,v- ., 
Sen'l' all varie til' s () ( st1UI ., ll' be ow 111orc was added lo it t e1,,htl , 

.. ,, to nc , 1 
Then r> r 

prt>fl'rrl'd 'swc11lc1w'. ll is m 'L'l'Ss•11
. . fi ll cl · 000cm' The Soxh] ·t rid~,. 

- ch (l ;-wo1 bout ,1 . t f•x1 , 
that Cass,wa lran's do nt1! hnVl' mu :I J Sc1 up to a n ected to a water t riJ, t, 

J . I l ou aL u . , then con ap ,r 
anl, absorb aiw flavonng l ,a Y 1. J s was · nd to coo] the \',11r, 

. · 1 , . vegctao e . h ·an arou . extra 
addmg spires, meats, a_nd ot 1t I whJC 1 

. ersed into a heatin .' t,,, , 

enhann."' the flav(l]' (Ha id er 2014). was then i:rnrn l eth • g n,
c1 nt1r, . 

Proximate Analysis d 
The analvsis was carried out on the ten ~r 

- . . • . · f I] onn 
cassava leaves m the Urnve1 s1ty O · · 

chemisb-y laboratory using the Associa tion 
of Official Analytica l Chemists (AO.AC) 

2010 method. 

Determination of Moisture Content 
A clean crucible was first dried in an oven 
for about 30 minutes, and then cooled in the 
desiccator. The cooled desiccator was 
weighed as W,, 2g of each sample was then 
introduced into the crucible and weighed as 
W2 before drying. This was put in an oven 
set at 102-105! for an interval of two hours 
and cooled in a desiccator and weighed as 
W, this was done until constant weight was 

3 
obtained, (AO.AC) 2010 method. 

Determination of Ash Content 
A clean crucible was first dried in an oven 

for about 30 minutes, then cooled in the 
desiccator. The cooled was weighed as W1; 

2g of each sample was then introduced into 
the crucible and weighed as W2• The crucible 
and its content were then transferred into 
the muffle furnace set at about 500 - 600! 
for about four hours, the grey color observed 
showed that it was fully ached. The crucible 
and its content were removed from the 
furnace and placed inside desiccator to cool, 
after cooling it was then weighe d as 
WJ A.O.A.C) 2010 method. 

D';!termination of Lipids Conten~ 

Lipid contents were determined using 
Soxhlet extractor and were done 
continuously using suitable solvent such as 
petroleum spirit (40-60!). Two grams of each 

. u the petro eum er in thf• r, ·. 
],eat P flask below the ex tractr. % ,. 
bottom n. r 

1 
.,,,, ether boiled between 40 tr , 'r ·. 

etro eulJ. • . > •ifJ' 
P . 1 ·t evaporated mto the extr r,-
w hie 1 1 aq1r 

where the sample wa s it ~ 
column h' ' ~·-

d to siphon. T 1s was allow ,;·_ 
allowe . (6) h ed t 

i-;,. ue for about six ours. It 1.. r, 
conuJ.1 . •va5 tr 

. cornplete extraction of the fat f > 
ensu1 e ror 

h 
arnple. After 6 hours of extraction / 

t e s . d d , lri~ 
t up was d1sconnecte an the defatt ; 

se 1 . th t . ec; 
sample (sarnp e m e ex ractmg colulitn 
was then rernove~ and transferred into th~ 
oven and dned to a constan: 
weight(AO.A.C) 2010 method. ' 

Determination of Crude Protein Content 
The Micro Kjedahl method principle w 

1 . Thi h as 
used for this ana ys1s. . s ~et od does not 
include nitrogen from mtr1tes and nitrates 
but includes nitrogen from protein, alkaloids, 

and nucleic acids. The organic matter wa~ 

oxidized by concentrated sulphuric acids 
(H

2
SO 

4
) in the presence of catalyst and the 

nitrogen converted to ammonium sulphate. 

This was then made alkaline and liberated 

ammonia was distilled and estimated. As a 

very large part of the nitrogen present in 

foods are derived from proteins. The crude 

protein was estimated by multiplying the 

percentage of nitrogen by an appropriate 

factor. This determination is because most 

nitrogen-containing food ma terials are 

protein, and protein on the average i, 

approxima tely 16% nitrogen. Ind ividua: 

protein :!.·anges fr om about 15 t(' > 
nitrogen. 

2grams of sample was carefully weighe: 

into the digestion flask containing 2gra~~ 

of CuSO
4
, 7H~O, 10grams of NaSO.; werf · 

1 
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' ,1·,
11 ri< ,ll n,c I l,1<.;h. ,lllll ll s ( nn lL' 11l~ v\/('l"l' '1- J1tl 1,...J,, I ' ' '' ii' 1,, I' irH li11l' L pns 1t 1t1 11 ,1n d tlwn .1I tt I ; ' 

1 ,111 ~ . 
Ji 1/~,,.,I 1

1 lt'r I ~ m1nu l t's a nd th,, 11 ' . 11 ,n t l, c:: • J . . 1.1'1 l );' 1 rtlwr .. L_, minu l,'s l L1 u11~l'S l 111 ,1 ' I I., I )1 ti ' 
I ,• ,

1 
11 !"-h ' -I ,ltl'J th,' 1111, lun' ,,vas r t,,,1r o r 1 ,1'' 1,1,,1 1 L ' l . 1\'.' 111' . , 111 nklL' , ,lllL ,1 g 1 l'l' ll co lnr was \ • , L -, l l r ' 

1
1,,11' t,,,n 11 '

1 
. 1,:inl'L'd fr()m black lo hri lli a nL j,l 1Jlll l ' ,, . ,,,, ,,l ('' . -11 LJio:ill'd a cnmplcll.' d111l'Sli o n • 1111' thl~ 1 n . ,,1,t• ) ,111,l . 

11 
flc,s k w as removed fro m LhL' ,,,.,, ' 'l,-. l I () • ' 

.-1 .1 , ,l
1b 11 ,1" ·cd LL1 coo l. Th e res ultin g · · 1 1' l ,1 , 

1,'1 ,1J1l . then transferred inlo 250ml s 
1I I l \\ ,1S . d . h d . . l'\,- ~t"'_. . {lash. and dilu te ,,v1t_ 1s b.lled water 

,Ji. 111t'l1 1
L to th e gra duation m.ark. This ,\I' l , ll p 1' 1 n1,1L L , ds on the fact tha t when o rganic ,1< l JcpL n . . 

•
1 

,111(, l L _ ,taining rnb·ogen 1s h eated at 80! 111' nd Loi l 1 . . . 
111,oi.

1 
_ trated s u p 1unc aCid 1n the ,-t,1 r _111 LcJ1 . . . . -itli LL fa catalys t, the 01garuc rutrogen 1s ,1 ' t' 0 . ,resenL i to amm o nium sulphate 

f_ , 11 ,-erteL(A o.AC) 2010 m e thod . ,( so . 
(NHJ " 

fiber Content Determination _ 
crt.1de t·ber is the bulk of roughages m foods. -ude 1 . . d f ]1e 0 fber determinahon 1s one at 100%. A 
crude 1 

•ght of the sample (2grams) was , 1 we1 
kno"' 1 d d efatted with p e troleum ether for 
taken an_ it was then boiled under reflux for 
t,,1·0 hO~i~runutes with 200cm3 of 1.25% H 2S04, 
exactly fi.ltered and washed with distilled d ·twas 
an I til the washings were no longer acidic. run wate .d e was boiled in a round bottom flask res1 u 
The ?QOcrn3 of 1 .25% NaOH for another 30 
w1

_
th - . It was filtered into a previously 

1ninu:e~- crucible and the crucible with the 
weig 

1
: (residue) was d ried in the oven at 105!. 

samp left in a desiccator to cool and then Jt was . . d . £fl . h d It was then 1nc1nerate 1n a m u e ~•eig e · 1 
at about 500-550! for about three h ours, furnace . 

f to cool in s desiccator and le t 
. hed(A O A.C) 2010 method. we1g · · 

Determination of Carbohydrate Content 
The total carbohydrate content of each sample 
was derived by difference(A.0.A.C) 2010 
method. 

Sen sory l '.va lu :i tion 
I lw <,1• n Y<lf' y ('V, il11 , ,1 i()n o f 1 h" •-1r1rnpl1· wa<, 
1 ,Hril' d 11 111 l l y < ,, 11y1irn,·r'·, ,,, , 1•pt,Jn(/• 
,rnd prl'f,-rvn11• 11·, inv ? O p ;.11 1<· li •,t<;. A 9 
poinl hl·dnni1· i,< ,1 1, · ~ ,ti, I r1•pn·<i1•ntm1, 
llw lva~ l scon • (di .., li k,· ,•yln·rrwl y) ri nd (J 
llw highl's l ..,< m, • ( li k,· 1•;,drr •rn,·ly) I h1 · 

qunlili vs ass(''i<,<' d in< l ud, · ( o l,,r, I ,,,,t, -, 
MouLhfvl'I , /\roma, ,1nd v,f'n<•r,:11 
acceptabi lity. Codc•J sn mpl c•<, of thf • <,,:1rn< · 
size a l room Le mpcrature will he ~erv1·d 
o n a white colored plate to judge'> in earh 
panel. 

Data Analysis 
The data collected throu gh scorecard was 
analyzed using descriptive statistical tools 
such as mean(x) and standard deviation 
(SD) and inferential statistics which was 
based on the responses go tten from the 
panelists. Analysis of variance (ANOV A) 
was used on the data gathered to 
determin e the significant differences 
among the m ean. 

Results 
Table 1 reveals the mean and standard 
deviation for the proximate analy sis of 
cassava leaves, moisture content has the 
score of 62.31±0.014 which indicates that 
the moisture content is within the general 
moisture content range (60-90 %). The ash 
content refers to the essential minerals 
found in the leaves which was between 
3.25-3.26% with the score of 3.26±0.007. 
The fat content was 3.21±0.007 while 
crude protein from shows 22.57±0 .01 
which means that cassava leaves have 
high protein content. Crude fiber content 
shows 2.09±0.014 which ascertaine d that 
fiber content is low, this might b e due the 
tenderness of the leaves, carbohydrate 
content has a score of 6 .57±0.057, this is 
as a result high m oisture content of the 
leaves. 

Table 1: Proximate Analysis of cassava leaves 
Sample Moisture (%) Ash n.10) Lipids ('1/11) Crudep rotein Fiber (%) Carbohydrate (%) 

(%) 
- -

62 ~ I ±0 014 3 26±0.007 3.21±0.007 ~~~--------------
22.57±0.014 2.09±0.014 6.57±0.057 
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11 wl11n s<1 llj1 , , ... , . angil) , . .ih/ 1• ~ l'l' \l' ,ils s,'11s<1n ,1 llrihul1'.S ,ind ltill'Jll<lStj1 ld,11cJ 1n1 f'rn-. l,; 1 . 8.05 ,)Ill . . ''IS l> f . (I cl( l ('j1li1bi!i 1, nl I clSS,l \'<1 k,l\ ('S ll'ilh I ill' . (\ . lll'l J' l'SU ll sho ws thc.1t '>an-i I Li\ l c 1 l I f·or I n : ' ( 5) . . . P r,\ r. l 11 1<

1 g 1<1up SP up rnc1dl' lrnrn pumpkin .· i(,ca ntl y(p < O. ) d1ffcn'ntf I.It,, k ·1 1· I nol sign S2 ( p rc >rr r, ' , ·i·s. ·nr Co /pr, Il''> ult .,Ji,1 \\'S tha t sa mp l's ti , ,. exce pt PL umrkin 1 1r,r ,,. , ( t an n l L . . . Pa f Ir . . ( I'(' not signi (ic.11111_,, {p < 0.05) di( crl' n 
I 

snun) that was s1gn1(1cantly ,
1

• 1,,,, 111 fr ( me o n . r , . . '-'!ff 1. r1 om <1nc c1no th cr L',ccp t r'LS I (Pu mpkin lea ·u the mean score ,angmg fron-i 7 t i,1)
1 .so_up-Eforirn) that \\'as significa ntly different w; 

1
., CLS2 is more preferred than thl (J_?_y1 witJi llw lll l'r1 n score ranging from 7. 05-8.JO w,e1,cl es in th e group. For 

0
er>t~

1•
1 

ll'lwrc PLSJ is more prcfcrrcd them Lhe other ~:;~pt~bil~ty,_ result revea ls that sa~·t~I; 
samples in tJw group. For Mouthfeel, result ere not significantly (p < 0.05) d 'f/PI ,.<, 
r~veaJs that samples ,,verl' not significantly ;.:om one another except CLS2 (cass~v er~lit diffrrcnL from each other with CLS2 (cassava ) th t a I 1 ' tl, melon soup a was signif ~af L'a( wil11 melon souF1) been the most wi . h . 1cant1 ( different with t e mean score rangin y E1~e errL'd and mean score ranging from 7. 25-

7
_
45

_8.15 where CLS2 remains the s~ frol'r) 
I . I O. For Tas te, result also shows that the that has the overall acceptability. T't\pJ \'. samples arc not significantly different from 

one another ,,vitl, CLS2 (cassava leaf with 

T bl 2 . • f s ps made from cassava lea a e : Sensory attributes and Acceptab1lity o ou Ves 
Sample Colour Mouthfeel Taste Aroma Ac~ 
Codes 
CLSI 
PLSI 
CLS2 
PLS2 
CLS3 
PLS3 

7. JOa±J.17 
8.10l>±0.91 
7.60"±1.10 
7 95°±0.89 
7.05•±1 .36 
7.65•+1.14 

7.35"±1 .09 
7.60"±0.88 
7.70•±0.87 
7.45°±0.83 
7.30a±1.56 
7.25•+1.21 

7.35"±1 .27 7.55•±1 .6] 7.45• ~ 
7.60•±1 .05 7.70•±0.98 7.85• ± 0.59 
8.05"±0.95 7.9Qa±J.02 8.15b ± 0.75 
7.80"±1.15 7.JOb±l .25 7.55• ± 0.89 
7.10"±1 .80 7.25"±1.37 7.50• ± 1.15 
740•+1 .00 7.40•±0.88 7.75• + 1.07 

Values are mean ± standard deviation of duplicate determination, means with the sa 
superscript within the same column are not significantly different (p>0.05). tne 

Key: 
CLS 1; Cassava Leaves Soup (EfoRiro), 
PLS1; Pumpkin Leaves Soup (EfoRiro) 
CLS 2; Cassava Leaves Soup with Melon 
PLS 2; Pumpkin Leaves Soup with Melon 
CLS 3;Cassava Leaves Soup with Okra. 
PLS 3; Pumpkin Leaves Soup with Okra 

Discussion of Findings 
The study focused on the assessment of 
nutrient content and acceptability of soups 
made from underu tilized tender cassava 
leaves. The result of proximate analysis from 
table 1 shows moisture content of cassava 
leaves with the mean of 62.31±0.014, this 
indicates that moisture content of cassava 
leaves is within the general of moisture 
ontent range (60-90%) cassava leaves as 

1e~cnbed by (Morgan 2016 and USDA 
W09J. However, cassava leaves moisture 
on tent can be reduced by drying if planning 

on storing for a long period of time becaus . . e the food moisture content 1s used as indicator 
of its shelf life, whereby the higher the 
moisture content, the shorter the shelf life 
(Fellows 2000; Chaudri, Kothari and 
Panwar, 2009). Also, ash content of the 
cassava leaves with the mean of 3.26±0.007 
which is within the range (0.7-4.5) supported 
the findings of Julie, Christopher and Shern• 
2009. The fat content was 3.21±0.007 this 
result disagrees with the findin gs of 
(Mwanahamisi, 2017) that says that crude 
fat content of cassava leaves range from 
3.57-3.91 which is higher than the range of 
the result in this study (USDA, 2009) the 
result of crude protein shows a mean ' 
22.57±0.01 which means that cassava lea\tS 
have high protein content which is in Irr 
with the findings of Ayodeji, 2005 \, :­
reported that the amino acid rrof l 
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c;~i£NT oF NU , OUP!, IAA0[ rROM ff lff)f R r,A'/,AV/1 \ f /1'/f ', 111 

,~s- t,a lanccd and C()mparcd !{' if , 
;~· '• ,,,ell d r·1:. . I < ) V(' g<' l,,h l(•-; t ho110 l1 tl1" y ,1r7 rr•1· lo 

f I~ ·n Cru C' 111(' lC'\ll'cl S c1 COi)', , 11 
1 

. lc' ,1 , 1,rl1ll'l .I . I ·ano 'S frc')n1 0 ')_ . u m1 ng c,,.,.,,1v,1 11•,1( d i 1,,,1•il on< r• ,i w,,,, J,, 
I .I ,,1\, ] 1 \~' 1JC 1 I 0 L . · -

1 1 l /'' ) () ➔ 
t"' 

1
1 ,, , 1fl;t:( · 1 

,cause nf l he ll'nd l'nwss 
' 1J1• I -· [1L' 1l . 
,: , ,' 1 , ,1n 1 1·c-h makes 1l good fn r 
, 1I • 1 \ 1· 1 , 

,/· 11 111' 1, L'., ("!1 11,ib and A nto ni o 
'1 1,·· }'J <c, , 

·' 1
11" ,ttL111 . tc con tcn tshovvs a nwa n 

I 111] I d 1 cl . . 
: ,11 _ r\1l' 11 (J;; 11-hich is rcla t1vc'ly low 

,11• L ,1 - ;I: [l. ,.,, ' . . 
·' 1~1- p.:' the high mo1s hHl' content 
.,11 ,,I l 1L' IP . . . 

,fl' 1,1· l t . J 1·., 11,rcL'S w ith the frnd tngs 
,' 111 tht,LI • 'n . 

• 1-'' 1, 1•~ . l 1 (')002), who opmcd tha t 
111 , 11'• a itr,ig - . 
1111' 11ci ptl l ' in cassa ,·a caves 1s lvv icc 

,' ·ii .i -dra l 
,1 L' .1,,1h1 

1 a
l nf i ls rools . 

, ,11 t 1' . 

111"' ,11 1\1,111 
. ,a ls sen sory a ttn b utes and 

1,1), ,, re' L . 

1· 1,JL' - r cassava leaves w ith th e 
• j ,1 . j [ \ ' l 1 

,1,,t,il · sou 1-1 mad e from pump kin 
-t'L'] ·t1tl j1 • 

,1• .,11 g1 _ 111. rcsull shovvs that samples 
1111 .. (_,1 l , . 

.. ,, . ,~. 1·01 .. 1·fj cantlv (p < 0.05) different 
._11l ~JgJl " , 

I•_ ,rt' nol · u,cr c;,.cep l PLSJ (Pumpkm leaf 
'l , ano . 'f' I diff 1 

11 t1J1L . ) tlia l vvas sigrn JCant y · erent 
f<11 f ·1rO 1 

11,-E 0 1 
1 score ranging from 7.05-8.10 

"'
1 

, n1ea1 
.-111 1J1l 1 

.5 more preferred. than the other 
,,1 rLS i 

1
.1,crc . the group. For Mouthfeel, result 

' 1~1n . u· 
. 1111]1 t t· san1ples were n ot sign "Kantly 
" l tha 
·-el'L'o 5 fro m each o ther with C LS2 
t • ·enl ) b 
jj{Jel 

I 
f with melon soup een the most 

' ,a ea . 
(cassil' i 11d mean score rangm g from 7.25-

f ·reL a 
1,re ei . Taste, result also shows that the 

-o f oi if' 1 diff f 7.1 · ·e not sign 1cant y erent rom 
,Jes a1 

san1f ti er with CLS2 (cassava leaf with 
ano , 

one up) with mean score ranging 7.10-
Jon so . 

n1e d the most preferred m terms of taste. 

8.05 an ia result shows that samples were 
F . Aron , 

01 
. ,ificantly (p < 0.05) different from one 

notsli~r excep l PLS2 (Pumpkin leaf with 
anot i . _,c· I diff 

l 
soup) that w as s1giw1cant y erent 

n1e on . f 
•.i tie mean score rangm g rom 7.10-7.90 

11·1u1 1 

h e CLS2 is more pref erred than the other 
11• er 

les in th e group . Fo r Overall 
sarnp 
Acceptability, result reveals that s~mples 

were not significantly (p < 0.05) different 

from one another except CLS2 (cassava leaf 

with melon soup) th a t w as significantly 

different with the mean score ran ging from 

i.45-8.15 where CLS2 remains the sample 

that has the overall accep tabi li ty . Th is 

finding disagrees with the Emm anu e l, 

Chileshe, Olaniyan, Omosebi, Adegun vv &, 

Chikoye and Maziya-dixon (2021) who 

reported that consumer's preference for 

cassal'a leaves was low as compared to other 

Conclus,·o A d 1 • · n n Rccomm cnc atr on., 
O rw nf ll1 , · I 1 n1.11or l'l'nsons wh y< ,1 !,'lr1V<1 ,,,, v,,,, 
r1 l'l' u n I ' · t · 1 · I 

L c1u 1 I i'.(1 d ( hl'C,llf',<' o f lh<" r y.in,r ,. 

conlt' nl tha t is toxic l o lwc1 lt h) h,l'l h1•(•n df',til 

w ilh d_u rin g pron•ssing and rrC' p<1rc1lion 

rnc ludr ng po un d in g an d Hw n hoilin g of 

cass,wa k'avcs to rrmovc cyanogrnic giu(O'>f' 

lo .:ibou t 97 % a nd f ree cyaniu <' an· 

compl etely re moved wh ile o ther nutri C'nts 

are re ta ined a l cons idera ble level hence the 

e ncourage m ent of prope r u til izati on o f 

cassava leaves by con s um ption o f soups 

m ad e from i t.So ups ma d e from cassa va 

leaves w ill inc rease the avai lability of 

numerous soups for mea l con su mption. Tn 

view of the findings from th is resea rch, the 

following recommendation were made. 

J · Enli ghtenment should be d on e by 

Home Econom is ts and nu tritionist 

throu gh semin a rs a b o ut th e 

misconception of cassava leaves an d 

proper processing and preparation 

methods should be ta ugh t du r ing 

2. 
workshops. 
Cassava leaves should be h arvested 

like every other green leafy vegetable 

and sold in the m ar k e t to curb 

wastage and add to the varie ties of 

soup available for consumption . 

References 
A.O.A.C (2010) Official methods of Analysis 

of Association of official Analy tical 

chemists. 18th Edition , W ashington , 

DC. 
Adeyaba, A . 0 . (2014). Sto ra ge, 

preservation, and processing of farm 

produce.Food Sc ie1Lce nnd Qunl ity 

Manngement ]011mal, 27(1), 28-32. 
Alamu,E., Chilesh e, P ., Olaniyan B. , 

Omosebi, M,. Adegunwa, M .,Chikoye, 

D. and Maziya Dixon , B. (2021). 

Evalua tion of nutr itional properties 

and consumer preference of legume 

fortified cassava leaves for low-incom e 

h ou seh o lds in Z a m b ia. Jou rnnl of 

Cogen / Foor/ nnd Agriculture 7:188-
579 

1 



r 
112 

MF r:: r;ONOMl:.TS 
sor; IFT Y FOR HO 

.I011RNl\ I o r THf. , . ( ·,-01, ffr~ i' o r I 

Chaudri S. , Ko thc1ri. ,C, . ,rnd /',11111 ,H N .L . 

(2009) . rt, rlnrmdlll .(' l' \ .i / u ,1li o 11 o f 

<' >.. h au"t ,1ir rt'< irn i/ .1 !i t1 11 _-,vs ll' n l o l 

mi>..<'d rrnid(' <,nl,1r dn c r l<1 r dn in g o ( 

onion /1,1!-.t ' " · /11/,'11//1(1011 11! J/l 11/'IJ11 ! 

of R1·111'1l'llN1· I llt'IS.11 I t't ·!111t 1!os y I ( I )29-

4 1. 

( 1' /1 /f t ' . 1 1 ,,,, 

I ) •1n rl 111<'n l o ( /\g r, c u ltu r ,.' r P,,r, 
l ' I , 'J 

/3,1h ,l ll1 i lS 4( 1), J-2 n,,, ,1 

. 1: Mn(imi <;c•hi '! A · 
K u <' 111 n 111 s,1 I1 , .. , , ., J1 h1,f 

11,d /\ d t• llll f~i l K . (2020). f<r,11 · 11 r, , r 
, . . N ,,. 

. 1v 111ro< l u, t1 011 1n i<,r, r ,- 1v,, 
t .i fis , ' . . ,, <1 fr , ,, 

C
,,,d f )('cc,mpo s 1t1 o n /\ ·r,, 1 
" r, ~JI , . 
/\ p p r c I r1 1 I', 1,_ 

E7c, .C.. . &Uf~ " unl-.l' , " (.20/()) . /·vn luatio 11 

of di(fc, cn l <, (c m l'n rti n n<, n( c c1ss,iv r1 

(l\1,rn i h P t 1 !--t· ul t' nl u s ) in th e 

ma 11<1gt ' m cn l n( ii" es ta blis hment a nd 

_, ·id d . Rl'<,Carch Jo urn a l o f A gric ulture 

,111 d /-3 i(l /ogil ,1 I Science<; , h (2), 181- 185. 
FA(), lFA n &- I\J r , (2015) . lltcStn tc<((Food 

l11s1nmty 111 th,· I \ 'or!d: Ml'cti11g the 2015 

111tcmr1fwTTnl h1111gcr t111gcts: taking stock 
<f 11111· ,•1•11 11mp,r1•.~~, rood a11d llgric11lt11rl' 

Orgm11~ntio11. Publica tion s, Rom e. 
Fellows , P., (2000) . Food Process ing 

Techn ology, Prin ciples and Practice. 

Wood Head Pu blishing, Cambridge. 
591. 

Food Agriculture Association (2018) . Food 
outlook bian11uaJ report on global food 
m arke t. November 201 8. Rome: 
104pplicense: cc BY-NC-SA 3.0/ GO 
http :// www.fao .org/3/ ca2320en / 
CA 2320EN .pdf 

Food and Agriculture Organization of the 
United Nations FAO (2013). Cassava: 
a guid e to sustainable production 
intensification. Rome: 

Food an d Agri culture Organization, 
(2011) ."FA OSTA T: Production, Crops, 
Cassava, 2010 da ta" . 

To ri rn Eke , 11 0 111 isi /\ ra !-. I i m a l<1ri r ;,.r~' 

(2) : 102- 1 l 4 ' 1
'.
1
·,, F, 

•r c.; Z imm e rm a n , .S., Bc:1 r a t i / 
La lJ , · ., , . 

Muller, J (201 9) . Df'tox ifi rc.lt '11,J 
b T l 

lr i r1 
cassava leaves y w r m a f s ',f 

- E - '. r,c1, ,1 
Bioca rbo n a te, nz y mat, c rr 

. 'f t t j •l t ' Ultrasonic rea men . our11 a/ nJ ,,, 
Scien ce 8 (4 7) DOJ:J0. 11Ji; i;~rir/ 
3841 .14658 Ai 

Mwanahamisi, F. (2017). Effec t of ca~ 
leaves preparation methods on se ' '-a v" 

. . nsorv 
quality r ete11tw11 of prox; , 

l t d . . n1n1e 
components, se ec e . vztam 111 5 

l 
.d . , and 

cynnogenic g ycos1 es 1/1 coastal re . 
. . A d gion 

cnssnvn vnnettes. issertat · 
d IOn 

submitted to epartment of f 
S k . . 00d 

science of the o ome University 
of 

Agriculture. Morogoro, Tanzania 
Nagib, M.& Antonio, 0. (2005). Cassava 

Leaves as a Source of protei 
Depatamento de Geneica e Morfolog~ 
and Departamen to de N utri ca 
respectively Universidade de Brasili 

0 

Brasilia, Brazil. Journal of Foo;, 
Agriculture and Environment, 4(1) 18?~ 
188 

Haider, P. (2014) Benefits of eating Cassava 
Omara-Achong, T., Edwin-wosu, N., Edu E. 

and Nkang, A . (2012). Survey of 

Indigenous vegetables species in 
p ar ts of Ogoja and Calabar, Cross 
River State Nigeria. European Journal 

of Experimental Biology 2(4)1289-1301. 

lea71es(Yuca Leaves) h ttps:// 

paulhaider. word p ress.com 

Julie A., Christopher R. and Sherry A (2009). 

Nutritional value of cassava for use as 

a staple food an d recent advances for 

impro vem ent. institute of food 

technologists. Comprehensive reviews in 
food science and food safety, 8(1 ),181-
192. 

Kenne th, V. (2013). Quali ty Characteristics, 

root yield and nuh·ient composition of 

s1x c.assa\'a (.Mannih ot esculenta cr211tz 

varieties). Gladstone Road Agrirnltural 

Ojiambo, 0 ., N awiriM. and Masika E. 

(2017). Reduction of cyanide levels in 

sweet cassava leaves grown in Busia 

county, Kenya base d on different 

processing methods. Journal of Food 
Research 1 (3) 97-102. 

United S tate Department of Agriculture 

(2009) . USDA Nation al I\ utr itr. 

Database for Standard Reference. 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

