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Abstract: Increased awareness of the usefulness of vegetable inclusions in human food has enhanced their
consumption as part of the daily diet. The therapeutic potential of the vegetables is usually attributed to the high
content of vital vitamins. The aim of this study is to detect the presence of vitamins A, B,, C and E in Launaea
taraxacifolia, Solanum aethiopicum, Telfairia occidentalis, Amaranthus caudatum and Amaranthus hybridus leaf
extracts. The vitamins were extracted using chemical methods and reversed-phase high performance liquid
chromatography system was employed for detection and quantification of the vitamins. These findings show that all
the assayed vitamins were present in the selected vegetables in different amounts. The results show that among the
green leafy vegetables studied, the level of B-carotene (1957.26 pg/mL) and riboflavin (224.67 pug/mL) was higher
in S. aethopicum than the other leafy vegetables. In addition, A. caudatus had the highest level of ascorbic acid and
a-tocopherol which are 5298.94 pg/mL and 1375.46 pg/mL respectively. Based on the widely reported health
benefits of the selected vitamins and the quantity detected in this study, these vegetables might prevent the
occurrence of the various diseases. Thus, the level of the various vitamins in these vegetables is of great importance
for the generation of a database on nutritional value which is important for future research.
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1. Introduction proteins are clearly favored for disease prevention. This
Leafy vegetables are those plants whose led nutritional scientists to suspect that the effect was
leaves or aerial parts have been integrated into a due primarily to diets low in fat or high in fiber, or to
community’s culture for use as food over a large span the action of one particular phytonutrient (Heber and
of time (Ogoye-Ndegwa, 2003). Vegetables are highly Bowerman, 2001).
recommended because of the relatively high nutritional Epidemiological studies have shown a
value and their consumption gives diversity to daily relationship between intake of vitamin-rich foods such
food intake, adding flavour and taste to the diet as fruits and vegetables and protection against chronic

(Asfaw, 1997). Vegetables constitute essential diseases such as cancer and have led to dietary
components of the diet, by contributing protein, recommendations by prestigious government and
vitamins, iron, calcium and other nutrients which are scientific organizations. (Block et al., 1992). Vitamins
usually in short supply (Thomson and Kelly, 1990). are biologically active organic compounds that are
Besides these biochemicals, the moisture, fiber and ash essential micronutrients involved in metabolic and
contents, and the energy values of individual physiological functions in the human body. (Santos et
vegetables have also been regarded of importance to al., 2012). These vitamins greatly differ in their
human health (Jiang et al., 2001). chemical composition, physiological action and

Taking a step back from modern times, it is nutritional importance in the human diet, even within
important to note that many leafy vegetables have been the same group (Finglas et al., 1993). Some vitamins
used for medicinal purposes in addition to their use as are involved in complex metabolic reactions related to
food for thousands of years (Packer , 1993). In some important biological functions, such as vision (vitamin
cases, it is possible that leafy vegetables were A), calcium absorption (vitamin D), antioxidant
domesticated for this reason (Rubatzky Oand protection of cell membranes (vitamin E) and blood

Yamaguchi, 1997). The recognition that certain diets coagulation (vitamin K), among other functions
are associated with reduced risk of diseases has been (Herrero et al, 2012). Several vitamins of the B-group
very well established in the medical literature in both act mainly as coenzymes in the -catabolism of
experimental and epidemiological studies since the foodstuffs to produce energy (Ball, 2006).

20th century (Heber and Bowerman, 2001). Based on the widely noted medicinal values
In many of these studies, diets with higher intake of derived from the consumption of vegetables, it is
vegetables, fruits, whole grains, and plant-based imperative to document the standards and quantities of
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these useful vitamins. Therefore, the aim of this study
is to detect the presence of vitamins in five selected
vegetables and if present the benefit of their
consumption.

2.0 Material and Methods:
2.1 Plant materials, chemicals and equipments
Launaea taraxicofolia, Solanum aethopicum,
Telfairia occidentalis, Amaranthus caudatus and
Amaranthus hybridus were selected for this study
based on their popular use as food supplements. The
vegetables were obtained from LAUTECH Research
farm, Ogbomosho, Oyo state. The leaves were
identified by a qualified taxonomist, Dr Ogunkunle, in
the Department of Pure and Applied Biology, Ladoke
Akintola University of Technology, Ogbomosho, Oyo
state and were stored in the LAUTECH herbarium. The
vegetables were assigned the voucher numbers as
follows: L. taraxicofolia — LHO 231; S. aethopicum —
LHO 230; T. occidentalis — LHO 229; A. caudatus —
LHO 233; A. hybridus — LHO 232. All the chemical
used were of analytical or HPLC grade and obtained
from BDH, UK. The Agilent Technology 1200series
High Performance Liquid Chromatography (HPLC)
was used for the detection of the vitamins. The
vitamins were separated on HPLC columns, Hypersil®
150 x 4.6 mm i.d C18 column (Phenomenex®,
Torrence, CA, USA).

2.2
2.2.1

Methodology

Extraction of vitamins

Ascorbic acid was extracted according to the
modified method of Abdulnabi et al., (1997).
Riboflavin was extracted according to the method of
AOAC International, 1990. B-carotene was extracted
according to the modified method of Tee et al., (1996).
The method described by Abdulnabi et al., (1996) was
used for alpha tocopherol extraction. This is then
subjected to HPLC for chromatographic determination
of vitamins.

2.2.2  HPLC analysis

The vitamin contents of the leafy vegetables
were analyzed using Agilent Technology 1200series
High Performance Liquid Chromatography apparatus.
In brief, the various vitamins were separated on column
equipped with an injector. Column effluents were
monitored at 254nm with a detector. Peak areas were
determined. The mobile phase was composed of
0.015% formic acid buffer and Methanol/Acetonitrile
in ratio 17:83. The flow rate was 0.2 mL/min.

Tablel: HPLC chromatographic conditions
for the separation of the vitamins in the
selected vegetable

Column Hypersil® 150 x 4.6 mm i.d Cy5 column
Size
Mobile A: 0.015% Formic acid
Phase B: 17:83 Methanol/Acetonitrate
Gradient Time %A | %B
(mins)
0.1 - 45 - 100
3 100 -
5 - 0-45
16.9 - 100
Flow Rate 0.21 mL/min
Injection 20 pL
volume
Detection UV (DAD) at 254nm
3.0 Result:

Table 2 shows the compasition of the vitamins
(Mg/mL) in the selected vegetables. The vitamins
identified are B-carotene, ascorbic acid, riboflavin, and
a-tocopherol. In this study, the vitamins were eluted
within a minute in order of vitamin A, B,, E and C with
their various standards (Table 3). The chromatograms
of the standard samples had almost the same retention
time as the leaf extracts of vegetables.

Table 2: Composition (ug/mL) of selected green
leafy vegetables as compared with the standard

Leafy Bcarotene | Ascorbic | Riboflavin | atocopherol
vegetables acid
Solanum 1957.26 84.15 224.67 905.76
aethopicum
Amaranthus | 1611.60 5298.95 102.07 1375.46
caudatus
Launaea 1508.22 61.60 8.71 68.81
taraxicofolia
Telfairia 864.97 82.66 36.74 675.00
occidentalis
Amaranthus | 106.59 4487.08 30.70 646.85
hybridus
Standard 160.88 198.64 84.26 60.77

Table 2 shows the composition of assayed
vitamins in selected vegetables. All the vitamins were
confirmed to be present in all the selected vegetables.

Table 3: Retention time (mins) of selected green
leafy vegetables as compared with the standard
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Leafy B- Ascorbic | Riboflavin a-
vegetables carotene acid tocopherol
Solanum 0.922 0.919 0.872 0.857
aethopicum
Amaranthus | 0.920 0.910 0.867 0.862
caudatus
Launaea 0.920 0.910 0.870 0.859
taraxicofolia
Telfairia 0.923 0.917 0.869 0.871
occidentalis
Amaranthus | 0.921 0.922 0.870 0.870
hybridus
Standard 0.923 0.910 0.852 0.861

Table 3 shows the retention time of all the
vitamins as confirmed from the various standards. The
retention time is between 0.852mins and 0.923 mins.

4. Discussion:
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In this study, the HPLC profiles of all the
selected green leafy vegetables were found to be
similar and the major difference appears to be in their
compositions. The presence of the vitamins in the
selected vegetables had credit to their widely use as
food supplements and medicine. Interestingly, L.
taraxicofolia has been used for centuries as a remedy
for various ailments such as skin and eye diseases (Obi
et al., 2006). This is probably due to the presence of
vitamin A and B, in this vegetable as confirmed by this
study and previously by Mackenzie (2001) and Sobana
(2008).

S. aethopicum is also used in the treatment of
high blood pressure (Lester, 1986). Vitamin C is
known to help protect the body against Low Density
Lipoprotein (LDL) and cholesterol (Frei, 1991).
Atherosclerosis is a major contributor to heart diseases
but vitamin C may prevent this plaque formation by
inhibiting the oxidative modification of LDLs (Jialal,
1990). Vitamin C also helps to prevent atherosclerosis
by strengthening the artery walls through its
participation in the synthesis of collagen and by
preventing the undesirable adhesion of white blood
cells to damaged arteries (Weber, 1996). Vitamin C
supplementation from S. aethopicum also effectively
reverses the vasomotor dysfunction often found in
patients with atherosclerosis (Levine, 1996). In
addition, vitamin C may increase the beneficial High
Density Lipoprotein (HDL) cholesterol (Gaby and
Singh, 1991; Sobana, 2008).

T. occidentalisis is cultivated in Southern
Nigeria for its leaves and seeds which are eaten mainly
for their high content of vitamins and minerals. It has
also been reported for its antioxidant and antimicrobial
activities. The intake of T. occidentalis reduces the
deficiency symptom of riboflavin which are lesions of
the eyes and lips, congestion of conjuctival blood
vessels and desquamation of the skin. (Okwu, 2004).
These pharmacological uses might be related to the
presence of vitamin A and E detected in T.
occidentalis. The results of this study are in conformity
with that of Donatus and Nneka, 2007 which detected
ascorbic acid, riboflavin, thiamine and niacin in T.
occidentalis leaf extracts. The traditional use of A.
caudatus in the treatment of eye diseases has been
previously reported by Yoganarasimhan (2000) and
this might be related to the presence of vitamin A as
confirmed in this study and that of Evarando (2005), as
vitamin A is known to be vital for good functioning of
the eye.

In Nigerian traditional medicine, A. hybridus
is used for the treatment of inflamed or ulcerated tissue
(Akinpelu and Onakoya, 2006) and for the treatment of
intestinal bleeding and menstruation (He et al., 2003).
The choice of A. hybridus for these treatments might be
due to the presence of Vitamins B,, E and especially
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vitamin C because of the role of these vitamins as
scavengers of free radicals and making the them
effective as a protector of the integrity of lipids and
phospholipids membranes (Sobana, 2008). This study
thus shows that the selected leafy vegetables with
medicinal value, but less commonly used for nutritional
purpose contain substantial levels of [-carotene,
ascorbic acid, a-tocopherol and riboflavin. The data on
the composition and medical uses of these four
vitamins could be helpful to create nutritional
awareness among various Nigerians on the importance
of these green leafy vegetables and thus increase the
consumption of these vegetables.
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