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ABSTRACT

The growing interest in the substitution of synithébod antioxidants with natural ones in the mairdnce of
human health has fostered increased research omsdreening of plants for the identification of axidants. The
total antioxidant capacity and polyphenolic contefithe extracts of the three varieties of rizgauflas measured
by the quantities of quercetin and polyphenols @mésshowed that all three varieties contained digant

guantities of antioxidants and polyphenols. Howgthee total antioxidant capacity and polyphendiemposition
of langaat was lower than that of beebot and riyfPx 0.05). The phytochemical screening of the #oas

determined using standard qualitative methods migid the presence of cyanogenic glucosides, tanants
flavonoids in all the three varieties studied batbot and riyom contained alkaloids in additiorheTextracts of the
3varieties of rizga had a low cytotoxic effect tve rats studied with their LD50 higher than thatpaftassium
dichromate used. Correlation between the total@atiant capacity and polyphenolic composition & 8varieties
of rizga was found to be significant’®.725).These findings suggest rizga to be a natsoarce of antioxidants
and thus could be used in the treatment of ailmiempéicating free radicals. In addition, it's safer consumption.

INTRODUCTION

Living Stone PotatoRlectranthus esculentus.E.Br) locally known as rizga is one of the wigleultivated minor
root crops in the middle belt regions especiallyl@a and Plateau States of Nigeria for the finder¢dible tubers
(Schiffers, 2000 and Olojede et al., 2004). It'swgn in Nigeria as it is rich in carbohydrates lik@st other tuber
crops (Schippers, 2000).In terms of protein contehien compared with yam, cassava, sweet potatc@rayam,
livingstone potato ranks highest in protein contetdtive to major food crops grown in Nigeria.

Despite its nutritive potential, it's classified ang the lesser known and under exploited specidsaaf crops in
Africa (Schippers, 2000). For a long period ohdj plants have been a reliable source of naturalugts for
maintaining human health, especially in the lastade, with more intensive studies devoted to nhthexapies
(Kumaret al, 2005; Pourmoradt al.,2006).The World Health Organization has recommerttiat this should be
encouraged especially in areas where access t@®otonal treatment is not adequate (WHO, 1980)itérand
vegetables are good sources of phytochemicals asiotarotenoids, flavonoids, and other phenolic @amgs.
Studies have indicated that these phytochemicaglecésly polyphenols have high antioxidant and fredical
scavenging activity, which helps to reduce the d§kchronic diseases such as cardiovascular diseaseer, etc
(Ameset al, 1993). In addition, phytochemicals also act @tept antioxidants in both fat soluble and watéulsie
body fluids and cellular components (Mathur and tat 2001) and also possess biological charadteritike
anticarcinogenecity, antimutagenecity, anti-agiogvity and anti-cholesterol activity.

Since free radicals have been associated with sdrtteese disorders and being that the phytochemjmadsent in
plants are known to possess antioxidative or feglical scavenging activity, the antioxidant and tphizemical
composition of this plant ought to be investigatedaddition, the biosafety of its consumption néedascertained.
This thus leads to the basis of this research wiscllesigned to understudy the total antioxidamngacdy,
polyphenolic composition and cytotoxicity of Livisgne potato to rats.

MATERIALS AND METHODS

Chemicals

Quercetin (3, 3’ ,4’ ,5, 7 -pentahydroxyflavone}liR-ciocalteau reagent and Chlorogenic acid werapcts of
Sigma Chemical Company (UK).All other chemicalsdiseere purchased from John-J-Scientific Compang, Jo
Nigeria and were of analytical grade.

Plant Materials

Livingstone Potato used was freshly harvested fidational Root Crops Research Institute, Potato Rrage.
Kuru Station, Jos. It was thoroughly peeled, apéZe dried in a freezer for 48hrs.
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Preparation of Plant Materials for Analysis

The peeled portion of the Livingstone potatiaga) was ground into flour using a mortar and bleratedt the flour
was then used for analysis.

Phytochemical Screening oRizga Flour

The phytochemical screening of the plant flour gsimganic solvent and hot water extracts were edrout using
standard qualitative procedures (Trease and E@8% and Sofowara, 1986).

Total Antioxidant Composition of Rizga Flour

The total antioxidant activity was determined usiercetin as standard as described by Velasqe1)The
calibration curve was plotted using serial dilusarf quercetin at 517nm and the results were egptem quercetin
equivalence.

Total Phenolic Assay

Total phenolic assay was measured using the mddfielin-Ciocalteau method (Singletaet al 1999).The
hydrophilic extract(0.5ml) was diluted with distitl water to 5ml and 0.5ml of Folin-Ciocalteau redgeas added
and allowed to react at room temperature for 3nre millitre of 1N sodium carbonate was added almived to
react at room temperature for 1hr.The absorbance measured at 725nm using a UV spectrophotometér wi
distilled water as blank. Chlorogenic acid and igaacid were used as standards. Total phenoliceabnias
reported as mg of chlorogenic acid equivalents gram fresh weigh sample(mg CAE/g fw) which could be
converted to mg of gallic acid by multiplying byactor of 0.445.

Cytotoxicity Analysis

Selection of Animals

56 matured male albino rats weighing between 7186)168.06g were used for the toxicity tests. Aatgmwere
acclimatized for a period of 7days to the labonatmwnditions prior to the experiment. Rats weredsalin colony
cages with 2rats per cage at room temperature Mith light and dark cycle and they had accessitkitig water
and their food.

Experimental Procedure

The rats were divided into 4groups with 14 animaleach group. Groups 1-4 rats received varyingesl@anging
from 330,300,280,250,220 to 120ml/kg body weighthef flour from each of the extracts of the threeiaties of
rizga

Same procedure was followed using potassium dicatems the reference standard for group 4 ratdwegioved as
the control group. The dosage that killed 50% efélperimental animals after 24hrs of oral admiaigtn of the
extracts of the different varieties of rizga flouas recorded and the pof each of theizga varieties computed
using the modified methods of (Karber, 1931) anithfield and Wilcoxon, (1949) and results were esged in
mi/kg bogy weightwhich is equal to mg/kg body weight.

Statistical Analysis

Statistical analysis was conducted using the meaatd of 3

experiments. Results were considered significaRiét05.

Correlation analysis was carried out using Peassor@del and results were considered significaRa&t 05.

RESULTS AND DISCUSSION

Phytochemical Composition of theRizga Flours

The phytochemical screening of the 3 varietiesizifa showed that they contained some quantities obfiaids,
tannins and cyanogenic glucosides egtbotandriyom contained alkaloids in addition (Table 4).

Flavonoids, alkaloids and tannins are polyphenotimpounds with antioxidant properties. Phenolicgehbeen
associated with antioxidant properties of food (Biob, 2003). Kirakosyamet al. (2003) reported that phenolic
compounds in plants possess antioxidant activityraay help protect cells against the oxidative dgerzaused by
free radicals.

Cyanogenic glucosides are the compounds in caskavanake them toxic. This is due to the productibnyanide
which activates the enzyme cytochrome oxidaseémthiochondria of cells by binding to the’FEe** contained in
the enzyme. This leads to a decrease in the didizaf oxygen in the tissues, increase in bloagtgse, lactic acid
levels, decrease in ATP/ADP ratio, drop in bloodkessure and death in severe cases (Food Standards
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Australia,2005)..However we could not determine dbtual concentration of these glucosides in thargties of
rizga. The present study shows thiedga flour contains considerable amount of phenolia$ s implies that they
may be useful in relation to diseases involving fradical reactions.

Antioxidant Activity of Rizga Flour

The 3 varieties ofrizga contained significant quantities of quercetin whiwas used as an index for the
measurement of the total antioxidant compositiotthefrizga flours. However the total antioxidant compositimi
langaat was lower than that obeebotand riyom. (Table 1).The lower antioxidant activity ddngaat when
compared tdeebotandriyom are thought to arise from the absence of alkalmids which are polyphenols with
high antioxidant capacity. Kirakosyaat al. (2003) have reported that polyphenols presentantplare responsible
for their antioxidant activity. Quercetin which is a flavonoid commonly found iamis has been reported to have
both medicinal and antioxidant properties (Aligmat al., 2001). The antioxidant composition of the vagietof
rizga is attributable to the phenolic content and preseof other phytochemicals in it. However, we contat
determine the actual status of the phytochemiaasemt.

Total Polyphenolic Composition of 3varieties oRizga Flour

Analysis of the polyphenolic composition of thaga flour showed that all three varieties containeghsicant
quantities of polyphenols (Table 2). However, tlodéyphenolic composition ofangaatwas lower than that of the
other 2 varieties analyzed. These results obtashesv thatizga flour is a potential source of natural antioxidant
and could be of medicinal purposes in treatmenaibhents implicating reactive oxygen species anitiative
stress.

Cytotoxicity of 3 Varieties of Rizga on Rats

The inhibitory activity of the extracts of the threarieties ofrizga extracts and their corresponding values are
shown in Table 4. The extracts of the 3 varietieszga flour had very low cytotoxic effects on the ratisdsed with

the LD50 of 315.93ml/kg foriyom , 322.5ml/kg folangaatand 357.8ml/kg fobeebot(Table 4). The implication

of this is that all three varieties o£ga flour have a very low toxic level and are thusesfar consumption.

Correlation analysis carried out revealed thatttitel quercetin equivalence present in all theetas$ of theizga
correlated positively with their total phenolic cpasition suggesting that the concentration of plodymwls present

in all the varieties of the sample could be resfmador their quercetin composition confirming kar reports by
Aligiannis et al(2001) that the antioxidant properties of quercatise from the polyphenols present in it.

CONCLUSION
The results of the research analysis carried atade that Livingstone potat®izgd is a potential natural source of
antioxidants with free radical scavenging activity.

Since the lethal dosage of its consumption in this studied were found to be quite low, its uselccdae
recommended especially regarding ailments implicpfiee radicals and oxidative stress.

However, since it was found to contain cyanogemhicasides and being that these compounds coulde in
high concentrations, more efforts need to be getreltermine the actual status of these glucosides/ingstone
potato and thus confirm the safety of its consuomti

Tablel: Quercetin Equivalence of 3 varieties of Rga (Langaat, Beebot and Riyom)
The values above are the means = std of 3 expetsnsarried out on three varieties of rizga (P<P.05

Variety Quercetin Equivalence(mg/ml)
Langaat 0.00059 + 0.0003

Beebot 0.0016 + 0.0009

Riyom 0.001 + 0.00006
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Table 2: Total Phenolic Composition of 3 varietie®f Rizga (Langaat, Beebot and Riyom).

Variety Total Phenolic Composition(mg CAE/g fw)
Langaat 0.15 + 0.008

Beebot 0.40 £ 0.006

Riyom 0.3361 +0.030

CAE=Chlorogenic Acid Equivalent., fw =Fresh weight.
The values above are the meanszstd of triplicgpemments carried out on 3 varieties of Rizga (BSp

Table 3. Phytochemical Screening of 3 varieties &fizga (langaat. Beebot and Riyom).

Group Sample Dos (ml/kg) % Lethality LD50(ml/kg)
Riyom Crude Methanol Extract 330 52 880.28
300 48
280 45
250 38
220 32
120 23
Langaat Crude Methanol Extrac 330 57 315.93
300 51
280 42
250 37
220 31
120 25
Beebot Crude Methanol 330 54 357.8
Extract 300 45
280 37
250 30
220 25
120 19
330 100 52.896
300 98
280 90
Potassium Crude Methanol 250 88
dichromate Extract 220 85
120 80

Table 4. Inhibitory activity of crude methanolic extracts of 3 Varieties ofrizga on rats.

Langaat Beebot Riyom
Alkaloid -ve ve Slightly +ve
Flavonoid +ve +ve
+ve
Tannin +ve +ve +ve
Cyanogenic Glucoside +ve +ve +ve
+ve = Present -ve = Absent
Figure 1.Correlation of Quercetin Equivalence of dithe varieties ofRizga against their total  Phenolic

Composition.
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