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Abstract:  The comparative nutritional values Gérchorus olitorius andMel ochiaorchorifolia were determined using
standard analytical methods. The results were gésmliusing the T-test ap.05.The proximate parameters
determined were moisture, ash, protein, fat andatgdrate. The respective values of ash (14.4+0)20%
crude protein (8.58+0.02%), crude fibre (2.05+0.23%rotein density (9.31+0.08) and fat density
(9.314£0.08%) forC. olitorius were higher than the 12.71+0.17, 6.09+0.21, 1.6%406.77+0.15and
25.99+1.69% respectively obtained ff. corchorifolia. On the other hand, the respective moisture
(10.71+0.01%), fat (24.82+1.30%) and carbohydramesity (66.83+1.47) for Mcorchorifolia were higher
than the 10.23+0.0612.61+0.02 and 59.51+0.09% recorded @rolitorius. The sodium and potassium
contents of the samples were determined using flalnatometer model FP6410 while other minerals were
determined using atomic absorption spectrophotam@AS) Model: Accusy 211. With exception of
potassium,M. corchorifolia had higher mineral contents th&h olitorius. Functional properties were
determined using standard analytical methods. Ehgeg of wettability, emulsifying capacity and digla
capacity forM. corchorifolia were higher than those 6folitorius. However, the bulk density, foam capacity
and water absorption capacity ©f olitorius were higher than those ®f. corchorifolia. The amino acids
profile was determined using Technicon SequentialtiMample Amino Acid Analyzer (TSM) and except
histidine and aspartic acit¥|. corchorifolia had higher values of the remaining amino acidskvinnade the
ratio of essential amino acids to non essentiahanaicids inM. corchorifolia to be higher than that @.
olitorius. In addition,C. olitorius had higher values of antinutritional factors.

Keywords: Nutrition, proximate, amino acids, minerals, cyanigaponin.

Introduction Ghana, Nigeria, and Sierra Leone. Its leaf extrhate also
Vegetables play important roles in human diets. yThe been used in ethnobotanical medicine for the treatrof
supply the body with minerals vitamins and certainfever, pains, gonorrhoea, chronic cystisis, anaeamnd
hormone precursors in addition to protein and gnergtumors (Ndlovu and Afolayan, 2008).Though both fdan
(Ndlovu and Afolayan, 2008). Despite the consumptidé  (Corchorus olitorius and Melochia corchorifolia) are
exotic vegetables, some indigenous vegetables bage  consumed in the same manner, have the same taste wh
reported to benore nutritious and less expensive than the prepared as soup, they may not have the sameionalit
exotic onesCorchorus olitorius L., commonly known as advantage. Despite the use MBochia corchorifolia as
wild okra, belongs to the famil{filiaceae. It is widely  food especially by the Gbagyis, no comprehensipentds
consumed as a vegetable among rural communitie®gt  available in literature on their nutritional valu@gmar et
parts of Africa. In West Africa, it is commonly ¢wiated  al., 2007). This study seeks to investigate the natréi
and very popular among people of all classes ealbean value ofCorchorus olitorius andMelochia corchorifalia.
Nigeria (Oyedele, 2006).

The plant is also eaten in some parts of Asia (Mdland Materials and Methods

Afolayan, 2008).Corchorus olitorius is known to contain Samples of freshly harvestegbrchorus olitorius used in
high level of iron and folate which are useful fore this work were purchased at five different mark&esso
prevention of anemia (Oyedele, 2006). Ecologicalhe  Maikunkele, Paiko, Maitumbi and Gwada markets afeMi
crop grows more easily in rural subsistence farmingtate. They were properly washed and taken to the
systems when compared to exotic species like cabhag Biological Science Department of the Federal Unitgicsf
spinach (Modi and Hendriks, 2006).Melochia Technology Minna for identification while the sameplof
corchorifolia Linn (also known as Tukurwa in Hausa) is aMelochia conchorifolia were collected from wild from the
weed of moist or hydromorphic environment, witheaect localities mentioned above and were taken to théoBical

or prostrate bushy pale brown hollow stem (Unehr Science Department, Niger State College of Educdtion
al.,2007). It is an herbaceous perennial with eract ddentification. They were both authenticated by Abehi
prostrate bushy stem attaining a height of 1m. plast is Mann of Chemistry Department, Federal University of
used as soup ingredient and also in the traditimeatment Technology, Minna, Nigeria.

of various skin diseases and itching among locaaggb

people. Preparation of samples

Corchorus olitorius Linn (known as Ayoyo among The leaf samples were washed in water containdzhsin
Hausas)is widely consumed as a vegetable amond ruend destalked manually. The leaves were spread on
communities in most parts of Africa and some paftdsia  polyethene bags, dried at ambient temperature & th
for its viscous leaves (Van vuuren, 2006; Ndlovud an Chemistry laboratory for three weeks. The dried ésav
Afolayan, 2008). These leaves are used either freshied were pounded using porcelain mortar with pestleyesd
and are a rich source of vitamins and minerals (Moal using 250 um mesh sieve and stored in plastic twra
Hendriks,2006). The stem bark of this plant is alsed as for further use.

a rich source of fibre in some West African cowgrlike
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Evaluation of proximate composition (1998) which involved centrifuging of extracts ofiet
The residual moisture content was determined byndry samples and subsequent measurement of absorbance.
59 of each powdered sample (in triplicate) in aCyanide and tannins were determined by methods in
Gallenkamp oven at 106 until constant weights were AOAC (1990).
obtained (AOAC, 2010). Ash content was determined
according to the method described by Ceirwyn (1998)Results and Discussion
This involved drying in muffle furnace at 6@ until Proximate composition
greyish white ash was obtained. Crude protein wasThe proximate compositions of the leaf samples are
determined as described by the AOAC (2010) methodgresented in the Tablel. The moisture contents were
using nitrogen conversion factor 6.25 recommendsd f 10.23+0.6 and 10.7+0.01% fdCorchorus olitorius and
vegetable products (Bernice and Merril, 1975). Cfiilcle Melochia corchorifolia respectively. These values however,
was determined by method of AOAC (2010). Energywere lower than the 62.16+11% reported by (Umetaal.,
value, protein and fat densities were determineithigus 2007).Variations in moisture contents are generally
expressions described by Asibey-Berko and Taiyeq)L99 associated with different drying periods and thehoés of
processing of vegetables (Ogbonnaya and Bosede).2011
Determination of mineral composition However, the low moisture contents of these samples
Each sample (1.0 g) was weighed in triplicate paecelain  would afford good quality reducing microbial spgiefor a
crucibles and ashed at 5@ in a furnace. The ashed reasonable period of time. The ash content§.aflitorius
samples were wetted with drops of water and *3of  and M. corchorifolia were 14.41+0.20 and 12.71+0.17,
HNO; carefully added. Excess HNQwas evaporated on a respectively. This variation in the ash contentlddae due
hot plate set at 12Q. The crucibles were then heated in theo differences in ages of the vegetables and the
furnace for 1 h at 56C. The crucibles were allowed to environmental conditions under which they were grow
cool and the ashes were dissolved in about 4Gxf®.1  (Firmanet al., 1991). The protein contents 6f olitorius
moldni® HCI and filtered into100 chrvolumetric flasks and and M. corchorifolia were 8.58+0.02 and 6.09+0.21%,
made up to the mark. The filtrates were transfeired  respectively. These values however, were lower tinen
sample bottles and kept for further analysis (Grggo 36.23+0.23% reported for ‘Eri’ by Ogbonnaya and Biese
2005).The minerals were determined(2011) for soyamilk bye products. The fat contenfs
spectrophotometrically  using  Atomic  Absorption Corchorus olitorius and Melochia corchorifolia which
Spectrophotometer but sodium and potassium wenrgere 12.62 + 0.02 and 24.82 + 3.31%, respectiviffgréd
analysed using Flame Emission Spectrophotometrsignificantly (p<0.05).
(Ceirwyn, 1998). The crude fibre contents of the plants were 2.0530.
and1.65+0.04% forC. olitorius and M. corchorifolia
The contribution ofCorchorus olitorius and Melochia respectively which were significantly differed aQ05 but
corchorifolia Linn to dietary intake of essential elements were lower than the 7.33+ 0.95% reported for Eriby
was evaluated using the expression reported byad@&ss Ogbonnaya and Bosede (2011). The respective calorifi

al. (2005): values of 1532.20+0.44 and 1492.90+0.38kcal/100d"fo
Contribution to RDA (%) =Concentran'ons(mg /10()g) %100 olitorius andM. corchorifolia also differed significantly at
RDA (p=0.05).
Where: RDA = Recommended dietary allowance. Table 1: The results of the proximate compositions of
Corchorus olitoriusand Melochia corchorifolidinn
Determination of functional properties N Parameters Corchorus  Melochiacor
Bulk density was determined by gently filling 10tm___ oliforus chorifolia
graduated measuring cylinder with the sample asd it/oisture (%) 10.230.06  10.71:0.01
bottom was gently tapped until the volume of thesia ﬁSh (%) 14.41#0.20 = 12.71x0.17
. . . rotein (%) 8.58+0.02 6.09+0.21
stoppep] Qecreasmg . (Yoshiyuki and. Yukata, 20(,)3)Crude fibre (%) 2054023  1.65+0.04
Emulsification capacity was determined by addinga; (95) 12.61+0.02  24.82+0.31
groundnut oil to the blended samples and centrifuge cCalorifc value (k/100g)  1532.20+0.441492.90+038
1600 rpm for 5min (Idris and Yisa, 2009) while wate Protein density (%) 9.31+0.08 6.77+0.15
absorption and foam capacities were determinedgusirFat density (%) 30.88+0.00 25.99+1.69

methods described by Abbey and Ibey (1988). The timCarbohydrate density (%)59.51+ 0.09  66.83+1.47
required for the samples to become completely wefalues presented as mean of triplicate valuesndstal deviation
(wettability) and gelation capacity were determiniyd

method described by Gregory (2005). Mineral content o
The selected mineral contents @ olitoriu and M.

Determination of amino acids corchorifolia are presented in Table 2. The sodium contents
The amino acids profiles of the leaf samples wer@f both C. olitorius and M. corchorifolia did not differ
determined using methods described by Imura andi®kaSignificantly (220.05). The sodium content of 91.43+1.49
(1998) with modifications described by AOAC (2010pe ~ @nd 92.17+ 1.70mg/100g forC. olitorius and M.

leaf samples were defatted, hydrolysed, evaporated corchorifolia were lower than the 195.00mg/100g reported

rotary evaporator and loaded into the Technicomsetipl for H. sabdariffa by Ladan (1996). The consumption of
multi-sample Amino Acid Analyser (TSM). 100g of eithelC. olitorius or M. Corchorifolia will provide

about 18% of the dietary requirement of this elemEor
Determination of antinutrients males and females between 9 and 50 years, 1500mg of
Oxalate content was determined according to théhaget SOdium has been recommended as an adequate inftéke w
described by Day and Underwood (1986). Phytateerunt after the age of 50 years, 1300mg is considereduade
was determined by method of Gutteridge and Sheltdff-arol, 2011). Therefore, consumption of 100g dieitof
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these plants would contribute about 6 and 7% of thmost of the elements especially magnesium and tier o
recommended adequate amounts of sodium for thmicro elements determined in this study.

respective age groups.

The phosphorusC. olitoriu and M. corchorifolia were Table 2: The selected mineral compositions of
62.60+0.79 and 67.57+2.49mg/100g, respectively.s ThiCorchorus olitoriusand Melochia corchorifolia

variation could be as a result of differences ia types of _(mg/100g)

plant, ages and environmental conditions in whighdrops Parameters Corchorus Melochiacor
were grown (Joseph, 1997). The calcium contentse wer oliforus chorifolia

173. 82+1.48 and 177.20 +1.70mg/100g €r Olitorius ~ Sodium 91.43+1.49 92.17+1.70

and M. corchorifolia, respectively. The consumption of Eg?;ﬁgorus 6127'2082041%18 l‘;;-ggﬁfgo
100g of elther of thgse plants daily will contrlblaibput 9% Potassium 1140 50+ 2 18 931031 37
of the required calcium per day.The levels of psitas of Magnesium 436.37+3.75 444.50+1.58
931.03£1.37 and 1140.50+2.18 mg/100g foM. Zinc 25.01+0.95 28.57+0.59
corchorifolia and C. olitorius respectively differed copper 4.99+ 0.60 6.26+0.34

significantly but were less than the 2722.0.05+hg2.00g Iron 24.56%0.42 40.99+0.89
reported forM. oleiferra by Idris et al.(2009). High intake _Manganese 8.54+0.45 12.30+0.55

of potassium is known to prevent rise in blood pues and Values presented as mean of triplicate valuesndstal deviation
is also required for normal tissue protein syntheisi
protein depleted animals (Ogbuagal., 2011; McDonalds

etal., 1987). Table 3: The percentage contribution of each plant to
The levels of magnesium were 436.37+3.75mg/100g arttle RDA of each mineral analyzed
444.80+1.58mg/100g fo€. olitoriusand M. corchorifolia, parameters RDA Value  Corchorus  Melochiacor
respectively which differed significantly ak@.05. These oliforus chorifolia
values were higher than the 380.60+116.8mg/100grteg  Sodium 500 18.29+0.28  18.43+0.34
for Corchorus tridens but lower than the 450.6 +126.2 Phosphorus 1200 5.26£0.04  5.11#1.37
mg/100g reported foMoringer oleifera by Barminast al. ~ Calcium 1200 8.70+0.08  8.92+0.03
(1998).Dietary deficiencies of magnesium whichiigked Potassium 2000 95.0720.13 = 77.1920.95
RS . . Magnesium 350 124.68+1.07 127.08+1.22
with ischemic heart disease could be preventedegylar  copper 153  166.47+19.93 208.67+11.21
consumption of these vegetables in the indigendes d |ron 10-15 163.73+2.81 273.25+5.94
since the consumption of 100g dE. olitorius will Manganese 2-5 172.8049.34 244.40+11.52
contribute 124.68+1.07% of the daily requirementttod _ Zinc 12-15 208.38+7.95 238.07 +4.91

element while M. corchorifolia will contribute Values presented as mean of triplicate valuesndsta deviation
127.08+1.22% (Ogbuaga al., 2011).

The zinc content of. olitorius was 25.01+0.95 while that Functional properties

of M. corchorifolia was 28.57+0.59mg/100g. These valuesTable 4 shows the functional properties the twontsla
differed significantly at §0.05. These values were higheranalyzed. The wettability, emulsifying capacity and
than that of Jew's mallow (12.40+0.72 mg/100g) adgelation capacity for Melochia corchorifolia were
reported by Barminaat al. (1998). Regular consumption of significantly different from those oC€orchorus olitorius
these vegetables may assist in preventing the selve@tp< 0.05. However, the bulk density, foam capacity and
effects of zinc deficiencies which results in rdtt growth Water absorption capacity @orchorus olitorius differed
and delayed sexual maturation (Barmieasl., 1998).The significantly from those dflelochia corchorifoliaat p<
values of copper obtained were 4.99+0.06mg/100gCfor 0.05.

olitoriusand 6.26+0.34mg/100g in M.

corchorifoliawhichwere higher than the1.8+1.2 reported forTable 4: The functional properties ofCorchorusolitorius
Casiatoraby Barminast al., (1998). They were however_and Melochia corchorifolia

lower than the 33.50+2.55mg/100g reported fiot. Parameters Corchorus  Melochia
corchorifolia byUmaret al. (2007). Copper is required in : oliforus __corcharifolia
Bulk density (%) 0.4%0.01  0.630.1

'rll'?znr]gsg Ic;téltri]v];o:’rrgﬁt?onn'flesnﬁlCgtﬂg szgr%O)Iés wergGx.42 Wettability (minutes) 120.0¢0.00 240.02:0.00
P p ' Foam capacity (%) 14.60.50 11.682.17

mg/100g and 40.99+0.89 mg/100g for olitoriusand M. \yater absorpt. Capcity (%)4.02:0.06  2.040.05
corchorifolia and these values differed significantly<(p Emulsion capacity (%) 61.8805 64.080.01
0.05). They were higher than the 8.94mg/100g regoidr ~ values presented as mean of triplicate valuesndstal deviation
Brassica oleraceae by Emebu and Anyika (2011). Iron is
important in the diet of pregnant and nursing mth®s Amino acids
well as infants, the convalescent and elderly (Baaset The values of essential amino acids contents oftie
al., 1998). The consumption of 100g ©f olitorius or M. plants in this study were as presented in TableSis.
corchorifolia will contribute 163.73+2.8 or 273.25+ 5.94% essential amino acids: histidine, lysine, valineucine,
of the RDA of this element showing that both are djooarginine and methionine obtained for the plantsed:d
sources of this element although, the latter coates more significantly (p < 0.05) while the remaining three:
to the RDA than the former. isoleucine, phenylalanine and tryptophan did na.Th
Table 3 shows the result of the contribution ofreplant to  respective values fo€ olitorius are histidine (2.160.09),
the recommended dietary allowances of the analységsine (3.930.06), valine (3.740.13),leucine (4.972.18),
minerals. While the contribution to RDA values otlaon  arginine (4.8%70.13) and methioni (0.80.04) and M.
and phosphorus by the two plants showed no sigmfic corchorifolia:  (1.94t0.04), (4.0%05), (4.42:0.26),
difference, the contributions to the RDA values bét (4.42:0.26), (4.420.2) and (1.190.08) Regular
remaining elements differed significantly £ 0.05) and consumption of these plants would be of great tioral
these showed that the two plants could be goodceswf values as they are essential in the breaking ddviooals,
..............................................................
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growth and repairs of tissues.Table 5 showed that t Conclusion

lysine, histidine, arginine, alanine, cystine amdineof the
two plants differed significantly §0.05) while other amino plants with great

Corchorus olitorius and Melochia corchorifolia Linn are
nutritional advantages to human

acid content did not diffe(p<0.05). The histidine and body.From the results of this study, these vegetalre

aspartic acid ofCorchorus olitorius showed significant

difference at §0.05 from those oMelochia corchorifolia.
Threonine, serine, glutanic acid, proline,
methionine, phenylalamine and tryptophan valuedaih
samples showed no significant difference.

Table 5: The amino acids profile (g/100g of proteinpf
Corchorus olitoriusand Melochia corchorifolia

Corchorus Melochia
Parameters . e
oliforus  corchorifolia
Lysine 3.930.06 4.0%05
Histidine 2.160.09 1.940.04
Arginine 4.820.13 4.420.26
Aspartic acid  9.280.05 8.6a@0.09
Threonine 3.180.14 3.3#0.21
Serine 2.250.24 2.4@0.19
Glutanic acid  7.3#0.32 7.5%0.37
Proline 2.620.36 2.8%0.50
Gycine 3.430.38 3.280.18
Alamine 3.0&60.34 3.340.13
Cystine 5.920.75 7.740.15
Valine 3.740.13 4.420.26
Methionine 0.870.04 1.190.08
Isoleucine 3.580.20 9.9513.51
Leucine 4.9%2.18 4.420.26
Tyrosine 2.540.18 2.860.24
Phenylalamine 3.56t0.36 4.3%0.36
Trypthophan  0.580.12 0.820.10

Values presented as mean of triplicate valuesndata deviation

Table6: The antinutritional factors of Corchorus
olitorius and Melochia corchorifolia

Corchorus Melochia

Parameters - o
olitorius  corchorifolia

Cyanide mg/100g10.04t0.24 1.09+0.04
Phytate mg/100g 22.30.29 23.78:1.33

Tannin % 0.020.00 0.0&0.00
Oxalate mg/100g 4.04t1.71 3.5%3.32
Saponin % 9.480.16 7.85%1.56

Values presented as mean of triplicate values rdstal
deviation;* = the difference is significant a&p.05

Antinutritional values

The antinutritional factors contents of these vellets are
presented in Table 6. The cyanides, tannins, eslahd

saponnins contents of the vegetables differed faignily

(p<0.05), while phytates did not differ significantly
(p<0.05). The respective phytate, tannin, oxalate and
saponin contents df. olitorius and M. corchorifolia are

cyanides  (1.52+0.01%  and1.09+0.04%),

rich in ash and minerals like iron, zinc, copperdan
magnesium. They also contain essential amino adnich

gycinejndicate their usefulness in body growth and repaif

tissues. They were also found to have good funation
properties such as wettability, gelation propenyater
absorption capacity and emulsion capacity whichcete
their suitability in viscous foods like soups.
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