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Abstract

The growth and phytochemical constituentsAofiaranthus cruentuplants under open shade and open field
conditions were studiedPlants grown under open field had significantlyh@gplant height, number of leaves,
fresh weight, dry weight and leaf area throughbetperiod of the analysis than those grown undenahade.
Plants grown under open field condition had sigaffitly higher (p = 0.05) amount of total flavonoatsd total
tannin and total antioxidant capacity. Neverthgldéke total phenol was significantly higher inrggagrown
under open shade condition. Leaf extracts of plgnbwn under open field condition also had sigaiiitly
higher DPPH scavenging activity based on thg i@lue (38.31ug/ml) than those of plants grown under open
shade (52.3g/ml). The results of this study show thamnaranthus cruentuplants should be grown under
open field to obtain better vegetative growth ali aghigher phytochemical and antioxidant captéedi
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1. Introduction

The value of light cannot be over-emphasized becdus a vital factor that enhance or limit plagrowth
(Lépez et al 2004). However, the intensity of light on plamt addition to the photosynthetic activities
determines the extent to which phytochemicals @aprbduced (Nasrullahzadehal 2007). Shade imposes a
limitation to biological productivity in plants &lbugh the extent of the limitation varies with gf@de tolerance
of the species and the nitrogen supply (Wong 1991).

The value of medicinal plants lies in some chems&tdistances that produce a definite physiologictibra on
the human body (Edeog# al 2005). Vegetables are indispensable constitugintaiman diets. They supply
the body with minerals, vitamins and certain horsgmecursors in addition to proteins and energgceRt
reports have pointed to the fact taharanthusspecies have a high concentration of antioxidantponents
(Caoet al 1996; Gillet al 1999; Hunter & Fletcher 2002 Amaranthus cruentusommonly known as mexican
grain amaranth, red amaranth and purple amararhripical leaf vegetable grown in most tropieions of
the world for its vegetable protein (Adergfi al 2006).

There is limited research to determine what iméctemperature and sunlight intensity has on tioelyction

of biomass and secondary plant compounds (Khandgkalr 2009). Khandakeet al (2009) reported thai.
tricolor grew better and had higher betacyanin when grawdeiuhigh air temperature and sunlight. The better
yield was associated more to higher air temperahae sunlight. Khandaket al (2009) report suggests that
it is likely that all Amaranthusspecies will grow better under open field conditidiowever we sought to
investigate not only this hypothesisAn crentusbut also if phytochemicals such as flavonoid ahdnwls and
the antioxidant capacity of the amaranth is afigddy high air temperature and sunlight under ogeld f
conditions.

2. Materialsand M ethods

The seeds oAmaranthus cruentusrere collected from Nigeria Horticultural Reseataistitute (NIHORT),
Ibadan. The experiment was set up at the Bota@eatlen of the University of Lagos. Seeds were geted
in the nursery and seedlings were transplanted pfaating bags filled with loamy soil, fourteen dagfter
sowing. The planting bags were divided into twaeawas placed under open field and another seplaaed
under open shade (undePlumera albatree), all under canopies made up of wire gaute @ed a transparent
polythene sheet roof.
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2.1 Measurement of growth parameters

The plants height, number of leaves, total leaéafieesh weights and dry weights were determinetdadays
interval from 14 days after transplanting. The plagight was measured from the base (i.e. the @imthich
the stem is in contact with the soil) to the apsixig a centimeter ruler. The fresh weight of thyglicates of the
plants was determined using an electronic balakiedtier Toledo Model AB 204) after the soil in theots had
been carefully rinsed off. Total leaf area pemnplaas determined by calculating the area of traeafloutlines
on a graph paper. Plants were then oven drie@°& &r three days and the dry weight was deterchine

2.2 Determination of the phytochemical properties

Freshly cut leaves were collected 56 days aftersphanting, air-dried and grind into powder usingranding
machine. 100g of each powdered sample was weighédgoaked in 300 mls of methanol (80 %) for 48rfou
Thereafter, the extracts were filtered using Whatmiliter paper. This process was repeated twicedmplete
extraction. The filtrate was concentrated below@Qusing a Rotary evaporator (Buchi Rotavapor R)y2itl
reduced extracts were transferred into evaporatisg and air-dried. Extracts were weighed and gygege
yield was calculated. The extracts were then useatktermine the following total flavonoid (Nile &i$bragade
2010), total phenol (Khanahmadt al 2010), total antioxidant capacity (Nile & Khobeate 2010) and 1-
diphenyl-2-picrylhydrazil (DPPH) free radical scageng activity (Adeseguet al. 2008). The Ig, value which

is the concentration (ing/ml) of extracts that scavenges the DPPH radimals0% was determined (Prashanth
et al 2010).

2.3 Statistical analysis

Statistical analysis was carried out in triplicar analysis on samples from both open field anehaghade
populations. A single factor analysis of variafd®OVA was used to analyze the treatments at leas 6%
level of significance (Zar 1984).

3. Results and Discussion

The air temperature and light intensity of the offiefd site used in this study was about 1.8 °C 26d/ to
44.2 % higher than that of the open shade respmdgtiv

3.1 Biomass Yield

The heights of plants grown under open field wgsificantly higher (p = 0.05) than that of plantegyn under
shade except at 28 days of treatment when thdieoplants grown under shade was significantly highe=
0.05), as shown in Figure 1. The fresh and dry fateif plants grown in the open field condition were
significantly higher (p = 0.05) than that of plamown under open shade condition throughout thegef
analysis (Figure 2 and 3 respectively). The nunabéeaves of plants under open field were signiftbahigher
(at p = 0.05) than that of plants grown under oglesde from 42 days of treatment (Figure 4). Tital leaf
area of plants grown under open field was signifiigahigher (p = 0.05) than those grown under opkade
from 28 days of treatment (Figure 5).

The results are not surprising as it is similarréports on otherAmaranthusspecies such a#. tricolor
(Khandakekt al. 2009) andA. hypochondriacugl.6pezet al. 2004).
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Figure 1: Mean height dimaranthus cruentuglants grown under open
field and open shade conditions. Plotted meanshaggaumber of days
of treatment represented with different letters vehosignificant

difference
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Figure 2: Mean fresh weight &fmaranthus cruentuplants grown under open
field and open shade conditions. Plotted meansnagaiumber of days of
treatment represented with different letters shsigmificant difference
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Figure 3:Mean dry weight oAmaranthus cruentuglants grown under open field
and open shade conditions. Plotted means agaimsbetuof days of treatment
represented with different letters shows signiftadifference
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Figure 4: Mean number of leavesAaranthus cruentuglants grown under open
field and open shade conditions. Plotted meansiagaumber of days of treatment
represented with different letters shows signiftadifference
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Figure 5: Mean total leaf area dimaranthus cruentuglants grown under open field and open shadetdelot
means against number of days of treatment repreavith different letters shows significant diffaoe

3.2 Phytochemical content

Table 1: Phytochemical constituents of leavedofiaranthus cruentuglants

grown under open field and open shade condition.

Test Open field Open shade
Total flavonoids (mg/g re) 11.58a 10.12b
Total phenol (mg/g gae) 2.99b 4.32a
Total tannin (mg/g tae) 8.77a 6.39b
Total antioxidant capacity (mg/g aae) 12.12a 6.49b

RE = Rutin Equivalent; GAE = Gallic Acid Equivalent
TAE = Tannin Acid Equivalent; AAE = Ascorbic Acidgdivalent

Leaf extracts of plants grown under open field d¢ods had significantly higher (p = 0.05) totaa¥bnoids,
total tannins and total antioxidant capacity thiamse of plants grown under open shade conditioabl€T1).
However, leaves of plants grown under open shadealsignificantly higher (p = 0.05) total phenohtent than
that of plants grown under open field conditions.

3.3 DPPH scavenging activity

Table 2 shows the percentage DPPH radical scavemgéeaf extracts of plants grown under open figftl

open shade conditions.
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Table 2: Percentage DPPH radical scavenging activity afds ofAmaranthus
cruentusplants grown under open field and open shade tiondi

Concentrationyg/ml) % DPPH radical scavenged shQug/ml)

25 44.88
) 50 56.44

Open field 38.31
75 65.33
100 94.67
25 39.27
50 49.73

Open 57.35
shade 75 61.53
100 93.12

The 1G, value of the leaf extracts of plants grown undeerofield was significantly higher (38.3@/ml) than
those of plants grown under open shade (52@ml). This shows that the leaves of plants grammder open
field have a significantly higher DPPH scavengirgvity than those grown under open field conditonA
higher DPPH scavenging activity signifies a highetioxidant capacity (Prasharghal 2010).

4, Conclusion

The combination of the various antioxidant compaulikle tannins, phenols and flavonoid contributedigh
antioxidant capacity. This result of this studgwh thatAmaranthus cruentugquires open field conditions not
only for better vegetative growth but also for legimedicinal value.
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