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Abstract

Phytochemical and nutritional potentials of various parts (leaf, stem and root) of Talinum triangulare were evaluated using standard
techniques. Analysis of Variance (ANOVA) was employed in data analysis. All the parts of the species were found to contain nutrient
compositions in varying levels. Dry matter and carbohydrate were highest in the stem (91.69+0.12 and 68.66+0.01) respectively. Mois-
ture, ash content and crude fibre were highest in the root (9.78+0.04, 17.53+0.11and 15.32+0.03) respectively while ether extract and
crude protein were highest in the leaf (1.09+£0.01 and 17.72+0.17) respectively. The results showed also varying quantities of the phyto-
chemicals in the leaf, stem and root with some parts lacking some of the phytochemicals. The leaf contained the highest percentage of all
the phytochemical investigated alkaloid, flavonoid, tannin, sterol, Terpenoid, phenol and saponin (0.47+0.01, 0.26+0.00, 0.36+0.07,
0.03+0.01, 0.42+0.02, 0.02+0.01and 0.68+0.05 respectively. The root lacked sterol and phenol while stem lacked only phenol. The leaf,
stem and root lacked cyanogenic glycoside. The results have indicated that these parts of the Talinum triangulare investigated are very
nutritious and possessed bioactive compounds that could be extracted for the manufacture of new drug, food supplements and also be

used in ethnomedicine for the treatment of diseases.
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1. Introduction

Vegetables are those herbaceous plant whose parts or part are
eaten as supporting food or main dish, it may be aromatic, bitter or
tasteless (Ezekwe et al. 2013). They provide a source of food of-
ten low in cholesterols, saturated fat and dry matter content and
are often consumed in addition to starchy food in order to make
them more palatable (llodibia et al. 2016a). They are universally
recognized to have great nutritional and medicinal values and
form an essential part of a balanced human diet.

Talinum triangulare, a non — conventional vegetable belonging to
the family Portulacaceae, is an erect fleshy perennial herb up to
60cm high and is weed of cultivated field (Akobundu and
Agyakwa 1998). It plays an important part in the diet of people in
the tropics. The stem is succulent with either white or purple col-
our. Water leaf as a vegetable has some inherent characteristics
which makes it attractive to small — holder farmers and consum-
ers. This is because, it is a short duration crop which is due for
harvest between 35 — 45 days after planting (Rice et al. 1986). It is
used as a softener when cooking fibrous vegetables such as afang
(Gnetum africanum) and fluted pumpkin (Telferia occidentalis).
Ibewuchi et al. (2007) noted that the leaves and young shoots are
used to thicken sauce and is consumed in large quantities in the
Southern part of Nigeria. Talinum triangulare is used in herbal
medicine for the treatment of measles in Cameroon (Simo 1999,
Chibill 1999), and as a tonic and fodder for raising plant snails in
Indonesia (Rifai 1993) and to soothe inflammation in the South
western Nigeria (Sofowara 1993). It has also been found to pos-
sess useful potentials such as laxative, purgative, treatment of
diarrhea, gastro-intestinal disorders as well as in the management

of cardiovascular diseases such as stroke and obesity (Ezekwe et
al. 2001). These medicinal properties can only be possible as a
result of the bioactive compounds present in this plant. However,
there are some plants that have toxic constituents that are consid-
ered harmful to human. Although Talinum triangulare has been
reported to be used extensively as food and medicine in some
countries, yet there is need to investigate its various parts (leaf,
stem and root) for phytochemical and nutritional potentials with
the view of ascertaining their usefulness as drug and food as well
as determine whether it has any poisonous compounds.

2. Materials and methods

2.1. Area of study

The experiments were carried out at the different laboratories of
Plant Science and Biotechnology Department, University of Nige-
ria, Nsukka.

2.2. Collection of plant samples

The plant samples were collected between March—April 2015
from Agu-ukwu, in Anaocha Local Government Area, Anambra
State. The Talinum species was authenticated at Department of
Botany, NnamdiAzikiwe University, Awka where the voucher
specimen was deposited.

2.3. Materials used for proximate study
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The following materials were used in the proximate analysis: Des-
sicator, muffle furnace, spectrometer, silica dish, kjeldahl flask,
funnel, soxhlet apparatus, filter paper, thimble, electric oven,
grinder, retort stand, test tube and test tube rack, crucible, weigh-
ing balance, petri dish. The chemicals used include: Tetrahydro-
sulphate (vi) acid, Boric acid indicator solution, Sodium hydrox-
ide, Hydrochloric acid, Petroleum ether, Potassium hydroxide,
Acetone, Phenolphthalein indicator, Ammonia, Dithezone solu-
tion, Carbon tetrachloride, Hydroquinoline, Phenonthroline, Van-
adoMolyhbidic acid, Selenium oxide.

2.4. Materials used for phytochemical study

The materials and instruments used included plant specimen,
blender (grinder), masking tape, mortar and pestle, moisture cans,
crucibles, Whatman filter paper No 42, burettes, volumetric flasks,
beakers, conical flasks, sample tubes, desiccators, spectrophotom-
eter, muslin cloth, oven, measuring cylinder, spatula, electric
scale, Bunsen burner(stove), funnels, aluminium foils, test tubes,
syringes, pipettes, cotton wools, etc.

2.5. Chemical and reagents used

Ethanol (alcohols), concentrated acetic acid, sulphuric acid, dilut-
ed ammonia, water, ferric chloride, potassium ferrocyanide, ethyl
acetate, hydrochloric acid, petroleum ether, sodium hydroxide,
potassium hydroxide (potassium permanganate). Hydrogen perox-
ide, sodium chloride, copper sulphate, sodium picarate, methyl
red, cresol green, folin-ciocaltean reagent, folin-dennis reagent,
Erichrome black and solechrome dark blue

2.6. Preparation of plant samples

The leaf, stem and root of Talinum triangulare were cut into bits
with a knife and oven dried at 70°C for 12 h to remove all mois-
ture. The samples were then ground into fine powder.

2.7. Extraction of plant material

The ethanol extract of the plant was prepared by soaking 10 g of
the ground sample of leaf, stem and root in 100 ml of ethanol. The
experimental set-up was left for 24 h at room temperature and
thereafter filtered using Whatman No 1 filter paper. The extract
was then concentrated to 50 ml of the original volume of the ex-
tract and stored in an airtight container in a refrigerator at 4° C
until when needed.

2.8. Preliminary phytochemical screening

Qualitative phytochemical screening of the extracts was conducted
to determine the presence of these phytochemicals: tannin, sapo-
nin, flavonoid, alkaloid, sterol, phenol and cyanogenic glycoside.
This was done using standard procedure as described by Harborne
(1973).

Quantitative phytochemical test of the extracts was conducted to
determine the percent quantitative contents of above phytochemi-
cals using standard procedures described by Harborne (1973) and
Pearson (1976).

Proximate (carbohydrate, ash, crude protein, dry matter, crude
fibre, ether extract and moisture) contents were carried out to as-
certain the nutrient compositions present in the plant extracts.
Moisture content, total ash and protein were determined according
to the method of AOAC (1990). Ether extract, dry matter and
carbohydrate were determined using the method of James (1995)
while crude fibre was done by solvent extraction gravimetric
method described by Kirk and Sawyer (1998).

2.9. Statistical analysis

Results were presented in mean * standard deviation and were
subjected to analysis of variance (ANOVA) using Duncan’s Mul-

tiple Range Test (DMRT) at 5% probability to separate the treat-
ments. Difference in mean value were considered significant at
P<.05.

3. Results and discussion

The results of the study were shown in Tables 1- 3 and Figure 1
Result revealed that some phytochemicals were absent from some
parts of Talinum triangulare investigated. Alkaloid, flavonoid,
tannin and saponin were present in all the parts tested. Sterol was
lacking in the root, phenol was lacking in the root and stem while
cyanogenic glycoside was absent from the leaf, root and stem
(Table 1). Result showed also varying quantities of the phyto-
chemicals in the leaf, stem and root with some parts lacking the
phytochemicals (Table 2). The leaf contained the highest percent-
age of all the phytochemical investigated alkaloid, flavonoid, tan-
nin, sterol, Terpenoid, phenol and saponin (0.47+0.01, 0.26+0.00,
0.36+0.07, 0.03+0.01, 0.42+0.02, 0.02+0.01and 0.68+0.05 respec-
tively (Table 2). The root lacked sterol and phenol while stem
lacked only phenol. The leaf, stem and root lacked cyanogenic
glycoside (Table 2). These phytochemicals were reported to be
responsible for many antimicrobial activities of different plant
species (Ghoshal et al. 1996, Iwu et al. 1999). Pharmaceutical and
therapeutic values of plants and their products lie on the presence
of these phytochemicals in them (Edeoga et al. 2005, Bishnu et al.
2009). Alkaloids are structurally diverse and are derived from
different amino acids or mevalonic acids by various biosynthetic
pathways (Robinson, 1981).They have an intensively bitter taste
and many are extremely poisonous (Dutta 2004). The amazing
effect of these alkaloids on human has led to the development of
pain —killer medication, spiritual drugs and serious additions by
those who are ignorant of the properties of the powerful chemical
(Harborne et al. 1973). They are physiologically active in animals,
usually even at very low concentrations, and many are widely
used in medicine (e.g., cocaine, morphine, atropine, colchicines,
quinine, and strychnine). Saponins are glycosides with distinctive
foaming characteristics (Judd et al. 1999). They are natural deter-
gents found in many plants (Ajali 2004). Saponins have both anti-
bacterial and antifungal properties and are used extensively in
cosmetics, such as lipsticks and shampoo. Flavonoids have been
reported to be synthesized by plants in response to microbial in-
fections and are good antibacterial agents. Tannins have been
demonstrated to have antibacterial activities (Akiyama et al.
2001). Steroids are large group of naturally occurring and synthet-
ic lipids, or fat soluble chemicals, with a great diversity of physio-
logical activity synthetic steroids are well known for their use by
athletes as a performance enhancing drug (Rossiers 2006).

Result revealed also that the nutrients were presents in all part of
the Talinum triangulare investigated but in varied amount (Table
3). Dry matter and carbohydrate were highest in the stem
(91.69+0.12 and 68.66+0.01) respectively. Moisture, ash content
and crude fibre were highest in the root (9.78+0.04,
17.53+0.11and15.32+0.03) respectively while ether extract and
crude protein were highest in the leaf (1.09+0.01 and 17.72+0.17)
respectively (Table 3). The result has indicated that these parts are
a good source of nutrients investigated which could be exploited
in diet. The result has shown the stem to be a better source of dry
matter and carbohydrate, the root a better source of moisture, ash
content and crude fibre and the leaf a better source of ether extract
and crude protein. These nutrients provide energy for work and
warmth, provide materials for growth and repairs of worn out
tissues, aid excretion and keep the organism healthy so that it can
fight against diseases (llodibia et al. 2016a).The result is in line
with the work of llodibia et al. (2016 b, c) who reported similar
results among the various parts of Celosia argentea and Gom-
phrena celosioides.
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Table 1: Qualitative Phytochemical Composition of the Leaf, Stem and Root of Talinum triangulare

Plant . . . . ; Cyanogenic

Part Alkaloid Flavonoid Tannin Sterol Terpenoid Phenol Saponin glycoside

Leaf + + + + + + + -

Stem + + + + + - + -

Root + + + - + - + -

Key: Positive (+ve) = presence.
Negative (-ve) = absence.

Table 2: Percent Quantitative Phytochemical Compositions of the Leaf, Stem and Root of Talinum triangulare (%)

Plant . . . . : Cyanogenic
parts alkaloid flavonoid tannin sterol terpenoid phenol saponin glycoside
Leaf 0.47+0.01 0.26+0.00 0.36+0.07 0.03+0.01 0.42+0.02 0.02+0.00 0.68+0.05 -
Stem 0.29+0.01 0.22+0.02 0.17+0.00 0.01+0.00 0.25+0.02 - 0.55+0.03 -
Root 0.22+0.01 0.16+0.00 0.32+0.03 - 0.19+0.00 - 0.42+0.00 -
Results are in meanz standard deviation. Columns followed by the same letter are not significantly different at p<.05.

Table 3: Percent Proximate Compositions of the Leaf, Stem and Root of Talinum Triangulare (%)
E;g dry matter CHO moisture ash fibre Ether protein
Leaf 90.48+0.04 47.56+0.00 9.53+0.11 13.80+0.01 14.83+0.02 1.09+0.01 17.72+0.17
Stem 91.69+0.12 68.66+0.01 8.32+0.00 6.49+0.00 12.29+0.02 0.25+0.00 8.61+0.03
Root 90.23+0.01 50.16+0.00 9.78+0.04 17.53+0.11 15.3240.03 0.18+0.00 6.77+0.01

Results are in meanz standard deviation. Columns followed by the same letter are not significantly different at p<.05.

Fig. 1: Talinum triangulare

Plant Source: Self Collection from Wild.

4. Conclusions

The results of the study revealed that these parts of the Talinum
triangulare investigated are very nutritious and can contribute
significantly to the human health requirements. This study re-
vealed also that the plant extracts possessed bioactive compounds
that could be extracted for the manufacture of new drug, food
supplements and be used in ethnomedicine for the treatment of
diseases.
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