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ABSTRACT

This work was carried out to determine the proxinadmposition, mineral elements, vitamins and aatiients of
Aneilema aequinoctiale. The results from the praxéranalysis indicate that the plant contained sommgortant
nutrients such as carbohydrate 46.02 +0.01%, lip&l68 +0.01%, crude protein 17.05 +0.01%, cruibee 1.34
+0.02% and had Caloric value of 519.3740.02 kcahe mineral element analyzed were Calcium (Ca) #¥B2.
0.01mg/kg, Iron (Fe) 154.39 +0.02mg/kg, Potass{in147.62 +0.02mg/kg, Cadmium (Cd) 0.49 + 0.0Zwggend
Copper (Cu) 0.68 +0.11mg/kg. The anti-nutrient lyse revealed that the plant contained 4.34 + 0rf§/100g
hydrocyanic acid, 378.39 £0.01mg/100g soluble at@aland 857 +1.4mg/100g total oxalates, while pteyhad a
value of 0.0840.02mg/100g. Vitamins analysis showiled presence of vitamin C (ascorbic acid) 0.73
0.04mg/100g, and vitamin A (retinol) 0.3240.02m@d0

I+
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INTRODUCTION

Aneilema aequinoctialess an herbaceous monocotyledonous plant and tishdited in the tropical and subtropical
parts of the worldAneilemais the second largest genus in the family; Comraekae with about 100 species out of
which 10 are common in the West African sub — regithey are popularly recognized as weeds but sspaeies
serve as livestock feed and medicinal plants (Hosgn and Dalziel, 1968; Burkill, 1985; Akobundudafsgyakwa,
1987). The four commonly found species in West dsfrincludeA. aequinoctialdP. Beaux) KunthA. beniniense
(P. Beaux) KunthA. paludosumi. Chev andA. Unbrosun(Vahl) Kunth.

Proximate and nutrient analyses of edible plamtl vegetables play a crucial role in assessing theritional
significance (Pandewt al, 2006). As various medicinal plant species as® alsed as food along with their
medicinal benefits, evaluating their nutritionayrsficance can help to understand the worth ofd@h@ant species
(Pandeyet al, 2006). For herbal drug’'s standardization iscesned, WHO also emphasize on the need and
importance of determining proximate and micronuiisecomposition of the herbal plants. Such hernbah@ilations
must pass through standardization processes (ldivarjd Kanaki, 2008).

Medicinal plants play a significant role in prowidi primary health care services to rural people @mdused by
about 80% of the marginal communities around thddv@rajapati and Prajapati, 2002; Lattfal.,2003; Shinwari
et al, 2006). Each medicinal plant species has its awttient composition besides having pharmacolobyical
important phytochemicals. These nutrients are ¢isdefior the physiological functions of human bodyuch
nutrients and biochemicals like carbohydrates, dat$ proteins play an important role in satisfyingnan needs for
energy and life processes (Novak and Haslberg®Q)20

Fortunately, chemical composition diversity in gkalso includes many compounds that are benefiwialmans:
vitamins, nutrients, antioxidants, anticarcinogeasd many other compounds with medicinal value @oand
Haslberger, 2000).
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In the ancient days of human existence, by instimttition, or trial and error, man was able tentlfy various

plants used to combat various ailments. In facis ithe knowledge derived from the active composeritthese
plant extracts that guided man to synthesize ardnmsdern drugs in health care delivery. Presetitbre has been
a renewed interest in the study of medicinal plamtsh that much percentage of pharmaceutical prdpas is

based on natural products from plants. Over thesyear people have passed down knowledge of f{hestand

applications of medicinal plants from generatiogémeration, often orally. The compilation of useftugs derived
from medicinal plant is impressive; these inclubeart drugs, analgesics, anesthetics, antibiaitt;cancer and
anti-parasitic compounds, anti-inflammatory druws| contraceptic hormones, as well as laxativeetiics (Morris,

2004).

Plants generally contain chemical compounds (sgcbagonins, tannins, oxalates, phytates, trypsiibibors and
cyanogenic glycosides) known as secondary metalsplithich are biologically active (Soetan and Oylew009).
Secondary metabolites may be applied in nutritind as pharmacologically-active agents (Soetan ayeivOie,
2009). Plants are also known to have high amounessential nutrients, vitamins, minerals, fattydacand fibre
(Gafar and Itodo, 2011).

Aneilema aequinoctialbave been used traditional by many people in Akvan State, Nigeria, for the treatment
of cough, but the report on it nutritive and anitiitive composition is scanty. Hence the aim a$ tWork is to
determine the proximate composition, mineral elémeétamins and anti-nutrient of this plant in orde ascertain

it safety or otherwise to man.

MATERIALSAND METHODS

2.1 Collection and Treatment of Sample

The samples were collected and treated by the metreztommended by Trease dhdhns (1989) and Williamson
et al., (1996). The entire plant comprising, root, steard Beaves, ofAneilema aequinoctialevas collected from
different forest areas in Nsit Ubium and Uyo LoGdvernment Area in Akwa Ibom State, Nigeria. Thanplwas

identified by the taxonomist in the Faculty of Rhacy and Department of Botany University of Uyo.

The plant was separated from weeds and dirt, waahddinsed with distilled water. It was sun-drfed 5 days,
ground in a mortar with a pestle into coarse poavet packed in an air-tight plastic container fattar analysis.

2.2 Proximate Composition

Determination of proximate composition was carred in accordance with A.O.A.C. methods (1990).x#mate
composition of a substance constitutes the difteckzsses of nutrients present in the samples asiciarbohydrates,
protein, fat, crude fibre, ash and moisture as asglkaloric value calculated from values of carlolohte, fat and
protein. All the methods used in estimating thengical composition of the plant samples were stashdagthods of
the Association of Official Analytical Chemists @®) except where otherwise stated.

» Moisture content, Ash Content, Crude Protein (AOAE90)

 Crude fibre content (A.O.A.C., 1990).

» Carbohydrate content was estimated by subtractiagvélues obtained for fat and protein from organatter.
The percentage of organic matter was calculatedubgracting the percentage of ash from one hun¢ted)
(Onwuka, 2005).

» The caloric value of the sample was calculated gushktwater factor” by multiplying the value of therude
protein, lipid and carbohydrate by 4, 9, 4 respetyiand taking the sum of the product (Onwuka,5)00

2.3 Estimation of Mineral Element (A.O.A.C., 1990)

Mineral elements estimations indicate the amourinofganic elements present in the sample. Therm@tation
was carried out using standard procedures. Duhiagdetermination, the sample was first ashed assbhlied in a
solvent, and the resultant solution aspirated amair-acetylene flame. The mineral element detegthivere; Zinc
(Zn), Lead (Pb), Manganese (Mn), Copper (Cu), Ratas (K), Sodium (Na), Iron (Fe), Cadmium (Cd),
Phosphorus (P) and Calcium (Ca) and this was donepectrophotometric methods, using flame emission
spectrophotometer for Sodium (Na) and Potassiumafi€) atomic absorption spectrophotometer for otHzefore
determining the concentration of any element ingample, a calibration curve of the element inghmple, was
prepared using prepared standard stock solutiarthdoelements (Olaniyi, 2000).
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Estimation of Vitamins

Vitamin C (Ascorbic Acid)

Ascorbic acid reacts with 2, 4-dinitrophenylhydreziafter oxidation of vitamin C to dehydroascorhicid.
Ascorbic acid is oxidized to dehydroascorbic acjdcoipric sulphate. The dehydroascorbic acid inrangt acid
solution reacts with 2, 4 dinitrophenylhydrazingaam a dinitrophenylhydrazone. The hydrazine i@ pinesence of
strong sulphuric acid solution develops a red colebich can be measured spectrophotomerticallyodit@a was
added to dinitrophenylhydrazine reagent to preitsriixidation by interfering substances.

Vitamin A
18g of antimony trichloride was dissolved in 10@rhchloroform by warming slightly and cooled in ia&ter until
excess of reagent separated. The supernatant edgarghe test procedures.

RESULTSAND DISCUSSION

The data obtained in the course of the experimamshown in the tables below and the discussidhesfe result
are also given.

Proximate Composition
The results of proximate compositionArfieilemaaequinoctialeis presented in Table 1.

The proximate analysis showed the moisture corbémineilema aequinoctialéo be 84.89+0.08% (w/w). This
result indicated low shelf life of the fresh pldr@nce long storage would lead to spoilage duestsusceptibility to
microbial attack. This supports the practice ofage in dry form by users. Moisture content is agthre most vital
and mostly used measurement in the processingpegon and storage of food (Onwuka, 2005).

Table 1: Proximate Composition of Aneilema aequinoctiale

Parameter Composition
Moisture content (%) 84.89 +0.08
Ash (%) 5.89+0.01
Crude Fibre % 1.34+0.02
Crude Lipid (%) 29.68 +0.01
Crude Protein (%) 17.05+0.01
Carbohydrate (%) 46.02 £ 0.01

Caloric value (kcal/100g) 519.37 +0.02
Results are mean of triplicate determinations + SD

Ash contentof 5.89+0.01% dry matter (DM) was obtained as a refultAneilema aequinoctiale Ash in food
contributes the residue remaining after all the stuse has been removed as well as the organic ialaféat,
protein, carbohydrates, vitamins, organic acid &&ye been incinerated at a temperature of abod{C5Msh
content is generally taken to be a measure of ihenal content of the original food (Onwuka, 2005).

Crude fibre in food or plant is an indication ottlevel of non-digestible carbohydrate and ligiihe crude fibre
obtained forAneilema aequinoctialevas 1.34+0.02% (DM). This low level is considemgapropriate, because it
aids absorption of glucose and fat. Although crfidiee enhances digestibility, its presence in Hig\el can cause
intestinal irritation, lower digestibility and dexased nutrient usage (Oladifi al., 2005). Crude fibre is made up
largely of cellulose together with a little ligniwhich is indigestible in human (Onwuka, 2005).

The crude lipid content obtained fAneilema aequinoctialeras 29.68+0.01% (D. M). Lipid provides very good
sources of energy and aids in transport of fattdelvitamins, insulates and protects internal g#ssand contributes
to important cell processes (Joretsal., 1985, Pamela&t al.,2005). Moreso, it is good to add lipid (fat) to shof
our diets, because many body functions dependpatsli

The crude protein ofAneilema aequinoctialeras 17.05+0.01% (DM). The recommended dietarywalltce (RDA)
for protein is 569 for individual weighing 70kg adég for adult weighing 50kg, children may consu2kg/day
(Joneset al.,2005).

The plant is a moderate source of protein. Accgrdm Pameleet al., (2005), proteins from plant sources have
lower quality but their combination with many othsources of protein such as animal protein mayltrésu
adequate nutritional value.
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The carbohydrate content @dfneilema aequinoctialavas 46.02+0.01%. The plant is a moderate source of
carbohydrate when compared with the Recommendeaidllowance (RDA) of 130g (Pameéd al.,2005). The
caloric value ofAneilema aequinoctialas 519.37+0.02 kcal/100g. An average person reg@000-3000 kcal per
day (Joneegt al.,1985). The plant can contribute to the caloricurement of the body.

4.3 Anti-Nutrients

Table 2: Anti-nutrients Composition of Aneilema aequinoctiale

Anti-nutrient Level
Hydrocyanide (HCN) (mg/100g) 4.34 +£0.03
Total oxalates (mg/100g) 857 +1.4
Soluble oxalates (mg/100g) 378.39 £0.01
Phytate (mg/100g) 0.08 £ 0.02
Tannin (mg/100g) 0.55 +0.04

Results are mean of triplicate determinations + SD

The result of anti-nutrients oAneilema aequinoctialés presented in Table 2. The level of HCN Aneilema
aequinoctialewas 4.34+0.3mg/100g. Hydrogen cycnide is a coémsl very poisonous and highly volatile liquid
that boils slightly above room temperature &i2678.8F). Hydrogen cyanide is weakly acidic and partlyizes in
solution to give the cyanide anions CBlum et al.,1962). Cyanide (CN concentration of 300 parts per million
(ppm) in air will kill a human being within a fewinutes. The toxicity is caused by the cyanide which prevent
cellular respiration. Blunet al.,(1962) reported the lethal dose of hydrocyanid & adult man as 50-60mg/kg.

The level of soluble oxalate was 378.39+0.01 mggl@ile the total oxalate was 857+1.4 mg/100g. &gt
oxalate has been known to complex with calcium, mea@m, and iron leading to the formation of inbtduoxalate
salts resulting in oxalate stones and interfereth witilization of the minerals. The lethal level iman is 2-5g
(Onwuka, 2005).

The phytate (phytic acid) level in tneilema aequinoctialeias found to be 0.08+0.02 mg/100g. Phytic acid has
no known toxicity and is not known to cause mutageuwtivity. It may have more therapeutic value wiaelded to
water rather than when naturally absorbed in foaglst is difficult to free from fibres. Phytic acid one of few
chelating therapies for uranium removal. Phytidddtas some mineral binding properties. It may prew®lon
cancer by reducing oxidative stress in the lumethefintestinal tract (Dickiet al.,2007).

The tannin content iAneilema aequinoctialeras 0.55+0.04 mg/100g. It is usually found in deadlying cells of
plants and it exert an inhibitory effect on mangymes due to protein precipitation. It contributeshe protective
function in the barks and heartwood of plants (Swmi@, 1982).

Vitamins
Table 3 present the result of vitamin contentAmeilema aequinoctialem mg/100g (dry matter).

The content of vitamin A (Retinol) iAneilema aequinoctialevas 0.32+0.02 mg/100g. Vitamin A is required by
human for normal growth of body cells, skin, and fwoper vision. Deficiency of vitamin A can resuit night
blindness and reduced resistance to diseases.

The content of vitamin C (Ascorbic Acisdjas 0.73+0.04 mg/100g. Vitamin C aids wound heatingd also help in
resisting infection. Its deficiency can cause sgupharacterized by bleeding gum, poor healing ofimd and low
resistance to infection. The recommended dietdoyaince of vitamin C is 45mg per day (WHO, 1991).

Table 3: Level of Vitaminsin Aneilema aeguinoctiale

Vitamin Level
Vitamin A (mg/100g) 0.032 +0.02
Vitamin C (mg/100g) 0.73 +0.04
Results are mean of triplicate determinations + SD

Mineral Element Composition

Table 4 present the result of mineral element caitipo of Aneilema aequinoctialén mg/kg dry matter. The zinc
content ofAneilema aequinoctialeras 33.23+0.04mg/kg. The Recommended Dietary Adlose (RDA) for zinc is
13mg/kg (Joneet al., 1985). Zinc is essential in the activation of agrtenzymes. These include dehydrogenase,
alkaline phosphatese and carboxypeptidase. Zin@itdmg organic compounds is employed as astringadtanti-
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fungal agents. It aids wound healing and metabotifmucleic acid and insulin. Zinc in excess calmesemia and
if deficient in the body can lead to dermatitis.

The value obtained for lead (Pb) was 1.22+0.03 mdffect of lead deficiency in the body resultsaimemia while
excess lead (Pb) in the body can cause brain dafsigker, 1976). Lead is a natural constituentail, svater,

vegetation, animal life and air, but the levelstloé natural concentration are not certain. Sigaificsources of
naturally occurring lead in air would include sdlte dust from soils and particles from volcanoeanié the leading
contributor, however from such sources of manufauiy use of pesticides, combustion of coal, inatien of

refuses, and gasoline. The available data inditetecombustion of lead gasoline is the major sewfcairborne
lead in urban areas (Udoessien, 2003). The maxirpermitted level of lead (Pb) in packaged and unageH

potable water is 0.01 mg/l (SON, 2003).

Table4: Mineral Element Composition (mg/kg, dry matter) of Aneilema aequinoctiale

Minerals Conc. mg/kg

Zn 33.23+0.04
Pb 1.22+£0.03
Mn 40.23 £0.03
Cu 0.68 +0.11
K 147.62 £ 0.02
Na 62.12 +0.02
Fe 154 39+ 0.02
Cd 0.49 +0.02
P 50.92 £ 0.04
Ca 232.90 +0.01

Results are mean of triplicate determinations + SD

The manganese content Afeilema aequinoctialavas 40.23+0.03mg/kg. The Recommended Dietary Adloee
(RDA) for manganese varies between 2mg/kg to 8m@lkgeset al., 1985). Certain trace elements such as copper,
iron, and manganese constitute essential partyobalanced diet. Some of them are micronutrienhéoplants and

if not present in the right proportion may have ede effect on human and plants.

The content of copper was 0.68+0.11mg/kg. The Recended Dietary Allowance of copper according toedat
al., (1985) is 3.5mg. Copper is very vital in diet besait is involved in the proper usage of iron (&ed especially
for the synthesis of cytochrome oxidase, which amst both iron (Fe) and copper (Cu). Excess copaerlead to
jaundice (Wilson’s disease) (Stoker, 1974).

The potassium content was 147.62+0.02 mg/kg. Adogrtb National Research Council (1974), the Recemed
Dietary Allowance of potassium is 1875-5625mg/kg ddults. Potassium is very vital in regulationvedter and
electrolyte balance and acid-base balance in thg, s well as responsible for nerve action andtfaning of the
muscles. Deficiency of potassium leads to muscdtelpgsis (Michael, 2006).

The sodium content was 62.12+0.02mg/kg. Sodiumvisrg important mineral element that aids the tnaission of
nerve impulses as well as maintenance of osmotanba of the cells. According to National Reseatziuncil
(1974), the Recommended Daily Allowance for sodigrhil100-3300mg/100g for adults. Deficiency of sodimay
lead to dehydration or muscle cramp (Michael, 2007)

The iron content ofAneilema aequinoctialavas 154.39+0.02 mg/kg. According to Badt al., (1978), the
recommended daily requirement of iron for man is- @0mg/kg. Iron is very important in the formatiof

haemoglobin in red blood cells and deficiency ohiteads to anaemiaAneilema aequinoctialeould be used to
improve the anaemic condition of a patient.

The cadmium content obtained was 0.49+0.02mg/kgn@am deficiency can cause reduction in growth eatd
excess of it can result in hypertension and nepH®&toker, 1976). The maximum permitted level afimium (Cd)
in packaged and unpackaged potable water is 0.@@A3(80ON, 2003).

Phosphorus level is 50.92+0.04mg/kg. National Refeaouncil (1974) gave the Recommended Dietary
Allowance (RDA) for phosphorus as 4000mg. Phosphdeuan essential mineral element, which aid strong
development of teeth and bones. It forms part ofADdd RNA as well as assists in respiration. Deficy of
phosphorus can lead to ricket, osteomalacia arttl tiecay (Michael, 2006).

The value obtained for calcium was 232.90+0.01mg/kgong all the mineral elements analysed, calcium
exhibited the highest value. The Recommended Bigtlowance for calcium is 600-1400mg (Badt al., 1978).
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Calcium is essential for bone and teeth formatiod development, blood clotting and for normal fioring of
heart, nervous system and muscles. Calcium defigiean lead to ricket, osteomalacia and tooth débhghael,
2006). Excess calcium may in the soil interferehwphosphorus and boron nutrient and may encourhlgeosis
because of reduction of soil manganese, iron amd(Brady, 1974).

CONCLUSION

This work was carried out to evaluate the proximatel nutrient composition ofneilema aequinoctialeThe
proximate composition analysis showed much aboet rthtritive value of the plant. The anti-nutrienick as
oxalate, hydrocyanide, tannin and phytatépéilema aequinoctialean prevent colon cancer by reducing stress in
the lumen of intestinal tract.

Vitamin A and C content cAneilema aequinoctialalso contributed in increasing resistance to disead healing
of wound respectively thereby improving normal gtiowf the body cells, skin and proper vision. Hoemineral
elements analysed also revealed thagilema aequinoctialperformed some significant roles in alleviatingie®

of sickness that can result in cough. HeAoeilema aequinoctialextract which is presently used to treat cough
should be encourage since the anti—nutritive amghhmetals composition of the plant is at the atadap range.
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