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ABSTRACT
This study was carried out to assess the contentstal phenolics, flavonoids, condensed
tannins, saponins and alkaloidsTidfairia Occidentalis and Amaranthus caudatus leaves. The
leaves were sun dried and milled into flour usinigl@oratory blender. The flour samples were
separately soaked in ethanol and distilled water\aere filtered to get the respective aqueous
(AECT) and ethanolic (EECT) extracts. Each filtrates then concentrated using rotary
evaporator. The concentrates were used for thendigigtion of the above phytochemicals and
also for the assessment of free radical scavengapgcity using,o-diphenyl$-picrylhydrazyl
(DPPH). The experiment employed a 2x2x5 factoriasigh. The results obtained clearly
showed that using ethanol as a solvent to extrectbtoactive components was more efficient
than using distilled water, especially for totakpblic and flavonoid contents of the leaf extracts.
The contents of total phenolics, flavonoids, sapsrand alkaloids were higher Amaranthus
caudatus leaf extract than iffelfairia occidentalis leaf extractwhereas the content of condensed
tannins was higher imelfairia occidentalis leaf extract than inAmaranthus caudatus leaf
extract. The free radical scavenging capacityTeffairia occidentalis leaf extract was found to
be higher than that ddmaranthus caudatus leaf extract at both 0.3 and 0.6ul concentratidn o
the extract. At 0.3ul concentration of the extréiug, free radical scavenging capacityfelfairia
occidentalis leaf extract ranged from 81% to 89% while thaf\ofaranthus caudatus leaf extract
ranged from 67% to 74%.
Key words: Telfairia Occidentalis, Amaranthus caudatus, leaf extracts, phytochemicals, DPPH
scavenging

INTRODUCTION

Many studies have been undertaken with the aimetdrchining the different antimicrobial and
phytochemical constituents of medicinal plants asthg them for the treatment of both topical
and systemic microbial infections as possible alieves to chemical synthetic drugs to which
many infectious microorganisms have become resigfdanpelu and Onakoya, 2006; Chopra
et.al 2007). Although advances have been made in phatotc and synthetic organic
chemistry, this reliance on natural products, patérly on plants, remains largely unchanged
(Trevor, 2001). A wide variety of indigenous andnon plants have been utilized for daily
consumption since ancient time. They are not amigartant ingredients of unique gastronomic
dishes but also traditional functional food to ntain wellness (Kazuhiket al., 2002).

With the increase in the awareness of the impoetaficvegetables as sources of vitamins
and minerals in human diets, the cultivation ofylegegetables has been on the increase (Ojeifo
and Lucas, 1986; Okunlola and Enujiugha, 2010).t\bshe vegetables consumed are from the
market gardens grown in Fadama, flood plains, rbaatks and on flat land close to source of



water supply. The purpose of market gardens isrtmyce economic crops for sale thus
guaranteeing the farmer a steady income especidign operated on a full time basis.
Vegetables are also good sources of regular foeiglrelatively cheap and rich in necessary
vitamins.

Fluted pumpkin Telfaria Occidentalis) is one of the popular and widely grown vegetalitgs

in Nigeria particularly in the eastern (Anambraolm\bia and Ebonyi States) and mid-western
areas (Edo, and Delta States) and to an appredi#igieee in the south western states (Ondo,
Ogun, Ekiti, Oyo and Lagos) (Okoli and Mgbeogu, 298he nutritional composition of the
leaves per 100g edible portion is as follows: wé&bég), energy (47calories), protein (2.99), fat
(1.89g), carbohydrates (79), fibre (1.7g9). Akorod888) observed thatelfaria occidentalis is a
common homestead garden crop in southern Nigewatlyncultivated by women. The crop is
grown close to trees, walls, fence sand structoresvhich the shoots are allowed to climb
(Okoli and Mgbeogu, 1982).The leavesTafairia occidentalis have long been recognized as
veritable suppliers of iron and other important rmiminerals.

Amaranthus shows a wide variety of morphological diversityamg and even within certain
species. Although the family (Amaranthaceae) isirdisve, the genus has few distinguishing
characters among the 70 species included (8uan2007). The leaves &maranthus caudatus
contain water-soluble red-violet betacyanin pigrseit aqueous plant extracts they consist on
average of 81% amaranthine and 19% isoamarantinimmgied extracts of 67% amaranthine and
33% isoamaranthine. Amaranth leaves are a vergl goarce of vitamins, including vitamin A,
vitamin K, vitamin B6, vitamin C, riboflavin, andlate, and dietary minerals including calcium,
iron, magnesium, phosphorus, potassium, zinc, appgped manganese. The compounds in
amaranth can enhance human growth and developmenve general health, and strengthen
immune responses to combat diseases.

Antioxidants are protective molecules, which trayl aeutralize free radicals and consequently
protect the body from damage due to oxidative st(Esujiugha, 2010). Antioxidants neutralize
free radicals by accepting or donating an electooeliminate the unpaired condition. Thus they
may well be defined as free radical stabilizers gmeinchers. The antioxidants themselves do not
become free radicals by donating electrons bectngseare stable in either form. Evaluation of
the antioxidants activities of natural substances lieen of interest in recent years. Antioxidants
scavenge free radicals and reactive oxygen spao@g€an be extremely important in inhibiting
oxidative mechanisms that lead to degenerativeadese (Cardador—Martinez et al., 2002). It is
widely accepted that significant antioxidant adyivof food is related to high total phenolic
content. Ethanol, methanol and acetone are commuzag solvents to extract antioxidants from
plant food (Suret al., 2005; Enujiugha et al., 2011).

Bioactive components play a vital role in the tneamt of various diseases; therefore it is
important to identify, isolate, purify, characteriand quantify these bioactive components using
various analytical methods and also to determied #intioxidant and free radical scavenging
capacity. This study was aimed at determining adparing the phytochemical constituents of
the water and ethanol extracts Arharanthus caudatus and Telfairia occidentalis leaves and
asses their levels of scavenging free radicalgyusiPPH.

MATERIALSAND METHODS
Sour ce of materials
Telfairia occidentalis and Amaranthus caudatus leaves were purchased from oja oba market
Akure, Ondo state. All chemicals and reagents wss@ of analytical grade.



Sample preparation and solvent extraction

The leaves were sun dried for 48hrs and were mitigdflours using a laboratory blender. Fifty
grams (50g) offelfairia occidentalis leaf flour was soaked in 500ml each of ethanoldistilled
water respectively and 50g Afmaranthus caudatus leaf flour was also soaked in 500ml of
ethanol and distilled water respectively for 24&msl were filtered to get both the aqueous
(AECT) and ethanolic extract (EECT) of these leaVd® filtrate was then concentrated using
rotary evaporator. The concentrate was then ugewta phenol, flavonoid, tannin, saponin and
alkaloid estimations and also for the assessmemttidxidative capacity employing DPPH.

Deter mination of total phenolic content

The total phenolic content (TPC) was determinedab¥olin—ciocalteu assay described by
Singleton and Lamuela—Raventos (1999) using taanid as standard. The mixture of the
sample solution (0.2ml), distilled water (0.2ml)5@l of Folin-ciocalteu reagent solution and
2.5ml of 7.5% NgCO; was vortexed in a test tube and incubated for #utes at 48C. The
absorbance was measured at 700nm against a bleplrpd without the sample. The total
phenolic content was expressed as tannic acid algmitv(mg of TAE/ml sample) through the
calibration curve of tannic acid. Linearity rangetbe calibration curve was 50 to100ug/mi
(r=0.99)

Deter mination of total flavonoid content

The flavonoid content was determined using a spphtitometric method described by Mesla

al (2005) using catteic acid as standard. The mixt@ir@.5ml of the sample solution, 0.5ml of
methanol, 0.05ml of aluminium chloride, 0.05ml aft@ssium acetatand 1.4ml of distilled
water was allowed to stand for 30 minutes at roemperature. The absorbance was then
measured at 415nm against the blank prepared witheusample using a spectrophotometer.
The result were calculated and expressed as catteleequivalent (mg of CAE/g sample) using
the calibration curve of catteic acid.

Deter mination of condensed tannin content

The analysis of tannin content was carried out @bog to the method described by Broadhurst
and Jones (1978). A measured quantity (0.2ml) ef ghmple was added to 10ml of 70%
acetone. And a volume (0.5ml) of the mixture wamnthdded to 2.5ml of sodium carbonate and
0.5ml of Folin—Ciocalteu reagent was added to & iiest tube. The mixture was allowed to stay
forlhour at room temperature and the absorbancemessured at 700nm against the blank
prepared without the sample.

Deter mination of alkaloid content

This was done by the alkaline precipitation gratnmenethod described by Harbone (1973). A
known volume (0.2ml) of sample was dispersed iftmbof 10% acetic acid solution in ethanol

to form a ratio of 1:10 (10%) in a beaker. Few dropammonia solution were added to it and it
was allowed to stay for 4 minutes. It was then @taon the hot plate for it to concentrate to half
of its volume. Few drops of ammonia solution wedeled to it again after which it was then

filtered using a weighed filter paper. The filteaper with the residue was dried in the oven at
80°C for some minutes. The weight of the filter papeas determined using a measuring



cylinder. Alkaloid content was calculated and espesl as a percentage of the weight of the
sample analysed.

Deter mination of saponin content

The direct spectrophotometric method of Brunner8#)9was used to determine the saponin
content. The mixture of 0.2ml of the sample and l@hisopropyl alcohol was allowed to stand
for 24hours to ensure uniform mixing 0.2ml of 40%gnesium carbonate was dispersed into the
mixture and the solution was properly shaken tagrettiter which it was filtered using no 42
Whatman filter paper. The mixture of the filtra@5ml), distilled water (25ml) and 1ml of ferric
chloride solution in a beaker was allowed to stéord30minutes for colour development after
which the absorbance was measured at 380nm.

Deter mination of DPPH radical scavenging capacity

The free radical scavenging ability of the leafragt against DPPH free radical was evaluated as
described by Gyamfi et al. (1999). Briefly, apphapr dilution of the leaf extract was prepared
by adding 9ml of distilled water to 1ml of the centrated sample. Each 0.6ml of this mixture
was dispensed into a test tube and 0.6ml of DPRieo was added to it and the mixture was
left in the dark for 30mins after which the absort®was taken at 517nm. Further dilution was
done by adding 0.3ml of distilled water to 0.3mkloé first mixture and 0.6ml of DPPH solution
was added to it. This mixture was also left indlagk for 30mins after which the absorbance was
taken at 517nm using a UV-spectrophotometer. TheHDRee radical scavenging ability of the
sample was subsequently calculated in percentage.

Statistical analysis

The data were analysed by ANOVA using SPSS verséfor Windows. This was used to test
any significant differences between solvent usetl @eo between the different leaves extracts.
The significant levels were defined using .05

RESULTSAND DISCUSSION
Total phenolic content
Total phenolic content (TPC) of the extracts frodmaranthus caudatus and Telfairia
occidentalis leaves and the effect of the three solvents aesegmted in Table 1. Natural
phenolics exert their beneficial health effects mhathrough their antioxidant activity (Wang
et.al 1996). These compounds are capable of decreasiyge concentration, intercepting
singlet oxygen, decomposing primary product of akwh to non radical species, and breaking
chains to prevent continued hydrogen abstractiom fsubstances (Shahidi and Naczk, 2004).
Phenolic compounds contribute to the overall amdiaxt activities of plant foods.

Amaranthus caudatus and Telfairia occidentalis leaf extracts from different solvents
differ significantly (p<0.05) in their total phenolic content, as the TPICtlee Amaranthus
caudatus leaf extract is higher than that of tAelfairia occidentalis leaf extract. The total
phenolic content off occidentalis leaf extract treated with ethanol was 0.005mgTAEWhlle
TPC was 0.000mg TAE/ml in the extract treated wiitilled water. ForAmaranthus caudatus
extract, the TPC of the extract treated with ethaaaged from 0.004 to 0.010 mgTAE/ml
compared with that of the extract treated withiest water which ranged from 0.001 to 0.003
mgTAE/ml. This implies that the recommended solvimmt extracting total phenolic content



from these leaves is ethanol since it was moreieffi. The TPC of the extracts with different
treatments are presented in the Table 1.

Total flavonoid content

In order to estimate the potential role of flavateion the antioxidant activity ofelfairia
occidentalis and Amaranthus caudatus leaves, the total flavonoid contents of the extracere
analysed. Also the effect of different solventstba extract was examined and the results are
presented in Table 2.

Flavonoids are widespread plant secondary metabolincluding flavones and flavonols.
Epidermiological studies suggest that the conswnpaif flavonoid—rich foods protect against
human diseases associated with oxidative stressitrim flavonoids have shown free radical
scavenging activity and protection against oxidatstress. As components of green leafy
vegetables, they are regularly contained in huroad.f

Telfairia occidentalis and Amaranthus caudatus leaves extracts differ significantly<®.05) in
their flavonoid contents as TFC Afnaranthus caudatus leaf extract was higher than thatTof
occidentalis leaf extract. The flavonoid contents ®f occidentalis and A. caudatus leaves
extracts treated with ethanol were higher thandhafsthe extracts treated with distilled water,
implying that the more efficient solvent for extiag flavonoid from these leaves is ethanol.
The total flavonoid content (TFC) of thHelfairia occidentalis leaf extract treated with ethanol
was 0.776mgCAE/ml while the extract treated witlstiled water ranged from 0.208 to
0.216mgCAE/ml. The TFC oAmaranthus caudatus leaf extract treated with ethanol was high,
ranging from 0.836 to 0.844mgCAE/ml, compared ttraet treated with distilled water which
ranged from 0.172 to 0.180mgCAE/ml as shown in @&bl

Condensed tannin content

Tannins are produced via condensation of simplenglies and have a variety of molecular
structure. They are generally divided into hydrable and condensed proanthocyanidins
(polymer of flavan-3-ols) (Haslam, 1989). Tanning &iological active compounds and may
have beneficial or adverse nutritional effect.dslbeen suggested that phenolic substances occur
primarily in seeds of certain leafy vegetable. Timanplay an important role in the defence
system of seeds that are exposed to oxidative daimagrany environmental factors (Trosynska
et al 2002).

The tannin content of. occidentalis leaf extract is almost the same thing with thatAof
caudatus leaf extract which ranged from 0.044 to 0.05mgTRAEWhile that ofA. caudatus leaf
extract ranged from 0.035 to 0.045mgTAE/ml. It isrthiwhile to note that the tannin content of
T. occidentalis leaf extract treated with ethanol was 0.05mgTAEfomimpared to the extract
treated with distilled water which ranged from QlGé 0.05mgTAE/ml; while foA. caudatus
leaf extract, the tannin content of the extracated with ethanol was 0.035mgTAE/ml which
was low compared to that of the extract treatedh @istilled water which was 0.045mgTAE/ml
as shown in Table 3.

Alkaloid content

Alkaloids are a group of naturally occurring cheaticompounds which mostly contain basic
nitrogen atoms. This group also includes someedlabmpounds with neutral and even weakly
acidic properties. Also some synthetic compoundsiroflar structure are attributed to alkaloids.
In addition to carbon, hydrogen and nitrogen, aki may also contain oxygen, sulphur and



more rarely other elements such as chlorine, breraimd phosphorus. Alkaloids are produced by
a large variety of organisms, including bacterimdi, plants, and animals and are part of the
group of natural products (also called secondarijabmtites). Many alkaloids can be purified
from crude extracts by acid-base extraction andynaaa toxic to other organisms. They often
have pharmacological effects and are used as nieaisa as recreational drugs, or in
entheogenic rituals. Examples are the local anagstnd stimulant, cocaine; the stimulant,
caffeine; nicotine; the analgesic, morphine; thetibacterial, berberine; the anticancer
compound, vincrinstine; the antihypertension agesgepine; the cholinomimeric, galatamine;
the spasmolysis agent, atropine; the vasodilatorcamine; the anti-arhythmia compound,
quinidine; the anti-asthma therapeutic, ephedramel the antimalarial drug, quinine. Although
alkaloids act on a diversity of metabolic systemshumans and other animals, they almost
uniformly invoke a bitter taste.

The data generated in the present study showeththaikaloid content ohmaranthus caudatus
leaf extract was higher than that Tdfairia occidentalis leaf extract as it ranged from 49% to
251% compared to that dfelfairia occidentalis leaf extract which ranged from 34% to 46%.
Also, the alkaloid content &&. caudatus extract treated with distilled water was highemtliaat

of ethanol extract as it ranged from 250% to 25Xmmgared to that of ethanol extract which
ranged from 49% to 51%. On the other hand,T@fairia occidentalis, the alkaloid content of
extract treated with distilled water was low rarggiinom 34% to 36%, whereas the alkaloid
content of ethanol extract ranged from 44% to 4&%hown in Table 4.

Saponin content

Saponins are a class of chemical compounds, onmanfy secondary metabolites found in
natural sources, with saponins found in particuddoundance in various plant species.
Specifically, they are amphipathic glycosides gexiphenomenologically by the soap-like
foaming they produce when shaken in aqueous sakjtend structurally by their composition of
one or more hydrophilic glycoside moieties combiméth a lipophilic triterpene derivative. A
ready and therapeutically relevant example is thelio-active agent digoxin, from common
foxglove. In plants, saponins may serve as antdats, and to protect the plant against
microbes and fungi. Some plant saponins (e.g. foanand spinach) may enhance nutrient
absorption and aid in animal digestion. Howeveposans are often bitter to taste, and so can
reduce plant palatability (e.g., in livestock fegdsr even imbue them with life-threatening
animal toxicity. Previous research has clearly destrated that some saponins are toxic to cold-
blooded organisms and insects at particular coratons.

The results from the present work showed that sapoontents of both the distilled water
extract and ethanol extract Afnaranthus caudatus leaves were higher than the extracts from
Telfairia occidentalis leaves The saponin content of distilled water extract vaggh ranging
from 88.5 to 89 mg/ml while that of ethanol extreeniged from 11.7 to 12.2mg/ml foelfairia
occidentalis leaves. The saponin content of distilled water amttrranged from 122.5 to
123.1mg/ml while that of ethanol extract rangedfr@34.7 to 135.3 mg/ml foAmaranthus
caudatus leaves. The result obtained also showed thatapersn content of th&. occidentalis
extract treated with distilled water was highemtiiaat of ethanol extract; while it is vice versa
for Amaranthus caudatus leaf extract as shown in Table 5.

DPPH radical scavenging activity



It is generally recognised that free radicals posdlin the body are partly associated with the
aetiology of cancer and other chronic diseasedaBjieantioxidants, capable of scavenging free
radicals are able to reduce risks of these diseddesefore it is important to determine the
radical scavenging effect of antioxidants Telfairia occidentalis and Amaranthus caudatus
leaves. DPPH is a free radical which is stabl@atrtemperature, and produces a violet solution
in ethanol. Reduction of DPPH by antioxidant resuita loss of absorbance. Thus the degree of
discoloration of the solution indicates the scavege@fficiency of the added substances. The use
of DPPH provides an easy and rapid way to evalamtiexidant activity.

The results obtained in this study revealed thiahratl extract offelfairia occidentalis leaves
had lower free radical scavenging capacity thardiblled water extract at 0.3uL concentration
of the extract; DPPH scavenging capacity of aquetisact ranged from 88 to 90% whereas
that of ethanol extract ranged from 74% to 90%, the reverse was the case at 0.6uL
concentration of the extract. The free radicalvenging capacity of the ethanol extract was
found to be lower than that of the distilled wagdgtract forAmaranthus caudatus leaves at 0.6
pHL while the free radical scavenging capacity dftiled water extract was lower than that of
ethanol extract at 0.3uL. The free radical scavemngapacity of the ethanol extract ranged from
68% to 76% while that of distilled water extracingad from 77% to 83% at 0.6 pL
concentration of the extract. At both 0.3 and OL6 goncentrations of the extractglfairia
occidentalis leaf extract had higher free radical scavengingceyp as shown in Table 6 and 7.

CONCLUSION

The results of the present study showed Treifiairia occidentalis and Amaranthus caudatus,
representing two of the commonly consumed gredy lesgetables in southern parts of Nigeria,
contain substantial amounts of the selected baatomponents, which are helpful in the
prevention of some cardiovascular and age-relateskades. However these bioactive
components do not have a standard yet for a plati¢aod. The results clearly showed that
using ethanol as a solvent to extract the bioaatm®mponents was more efficient than using
distilled water.Telfairia occidentalis leaf extract has higher free radical scavengimciy than
Amaranthus caudatus leaf extract.

TABLE 1: TOTAL PHENOLIC CONTENT (mg tannic acid egalent/ml)

Sample AEC EE
Telfairia occidentalis 0.000+0.060 0.005+0.080
Amaranthus caudatus 0.002+0.001 0.007+0.003

AECT: Aqueous Extract

EECT: Ethanol Extract



TABLE 2: TOTAL FLAVONOID CONTENT (mg catteic acidgglivalent/ml)

Sample AECT EECT
Telfairia occidentalis 0.212+0.004 0.776+0.600
Amaranthus caudatus 0.176+0.004 0.84+0.604

AECT: Aqueous Extract

EECT: Ethanol Extract

TABLE 3: TANNIN CONTENT (mg tannic acid equivalentf)

Sample AECT EECT
Telfairia occidentalis 0.047+0.003 0.05+0.000
Amaranthus caudatus 0.045+0.000 0.035+0.000

AECT: Aqueous Extract
EECT: Ethanol Extract

TABLE 4: ALKALOID CONTENT (calculated in percentage

Sample AECT EET

Telfairia occidentalis 0.35+0.61 0.45+0.01

Amaranthus caudatus 2.503+ 0.006 0.50+0.B1




AECT: Aqueous Extract
EECT: Ethanol Extract

TABLE 5: SAPONIN CONTENT (mg/ml)

Sample AECT EECT
Telfairia occidentalis 88.717+0.225 11.933+0.254
Amaranthus caudatus 122.8+ 0.252 135.0+0.252

AECT: Aqueous Extract
EECT: Ethanol Extract
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TE- Telfairia occidentalis leaf extract treated with ethanol
TW-Telfairia occidentalis leaf exract treated with distilled water
AE- Amaranthus caudatus leaf extract treated with ethanol

AW- Amaranthus caudatus leaf extract treated with distilled water
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