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ABSTRACT

Plant based medicines are understood and widely accepted as alternative therapies for many diseases. The
present work investigated the antioxidant and antihemolytic properties of extracts of Triticum aestivum
(wheatgrass) have been analyzed and quantified for the phytochemical constituent’s such as total phenolics,
tannins, and flavonoid contents. High—performance liquid chromatography revealed the presence of many
phytoconstituents with medicinal value. Antioxidant and RSA was determined by in vitro assays such as
hydrogen peroxide, nitric oxide, 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging and total
reductive ability. These results proved to be promising and were confirmed by its ability to mitigate free
radical induced erythrocyte damage.
Keywords : Green grass, antioxidant, antihemolytic, Triticum aestivum, phytochemical, free radical damage,
erythrocytes.

I. INTRODUCTION to pair up with other molecules, atoms or even a
single electron in order to achieve the state of
Noxious dietary patterns and sedentary lifestyle stability. They get involved in a variety of chemical

practices (smoking, consumption of alcohol, reactions in the body such as hydrogen abstraction,

prolonged exposures to harmful UV rays, ionizing
radiations, etc.) have shown to cause pathological
damage in the body’s cells and tissues resulting in
deleterious impacts'. This causes a morbid stress in
the body, leading to the generation of unstable free
radicals 234, These free radicals, by the virtue of their

chemical properties, tend to be highly reactive so as
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termination, addition, disproportionation, etc., to
reach a more “bound” state, leading to the utilization
of more free molecular oxygen, causing to what is

known as “oxidative” stress in the body?.

Free radicals induced damage in the biological

systems is most clearly comprehended using blood as
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a promising model®. Blood being the fluid connective
tissue of the body becomes easily susceptible to this
damage due to free radical induced physico chemical
damage of RBC membranes leading to hemolysis®,
which subsequently creates an “oxygen” deficit
condition in the body leading to hypoxia and related
chronic ailments like cancer, diabetes, neurological

damages and cardiovascular diseases*.

Traditional herbal medicines, today have been
shown to act as what is called “alternate medicines”,
due to their less toxic and multi-targeted potential in
the body®. They are a repository of a widespread
amount of antioxidants, which can be used to the
development of what is known as “novel” drugs’.
The present work is one such attempt to look at the
protective effect of wheat grass against free radical
induced erythrocytic. Wheatgrass being an herbal
medicine, is known to have attracted the attention of

the society for the prevention of many diseases®.

Triticum aestivum (wheat grass) (commonly known
as bread wheat) is one of the most abundantly grown
wheat specie in the world. Triticum ae sp. belongs to
the family Poaceae®. The plants of this family are all
monocots, primarily grasses. Some commonly found
plant species belonging to this family include
Cynodon dactylon, Poa annua, Zea mays, etc. (North
American Range Plants, James L. Stubbendieck,
Stephan L. Hatch, Charles H. Butterfield) .
Wheatgrass is generally grown throughout the year
and is most commonly seen to propagate in almost all
regions of the world. Fifteen to twenty species of
wheatgrass have been documented, of which have

been reported to occur in India'’.

Wheatgrass is a good pool of mineral nutrients. It is a
rich repository of iron, phosphorus, magnesium,
manganese, copper & zinc'3. Wheatgrass is an
excellent headspring of tocopherols with other
phytochemical compounds!'. It helps to trigger
metabolic activities, maintains the alkalinity, and
hence reducing the over-acidity in the blood. It also

aids in reinstating the healthy cells by acting as a
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detoxifier'?. They tend to possess various antioxidant
potentials and thus is seen to inactivate many free
radical induced damages in the human body'.

Typically, wheatgrass is shown to be a house of -

reducing  sugars, anthraquinones,  saponins,
flavonoids, tannins, alkaloids, terpenoids, and
phenolics, which help majorly in antioxidant
activities’®. It’s said to have anticancer activities

according to the Traditional system of medicines®.

Wheat grass has shown to be a promising modal for
curing a variety of diseases'®. Its juice is being proved
to be hypoglycemic 18
the

chemopreventive action of wheat grass - Pilot

hypolipidemic!”

hepatoprotective ' in rat models and
studies to a considerable extent were performed on
human models wherein wheat grass juice was found
to reduce transfusion requirements in patients with
thalassemia major 2. Also, the plant has been shown
to be ?? (through a randomized,double bind,placebo-
controlled study of the plant against spirulina) an
effective protectant against lipid peroxidation. It also
has a major role in curing active distal ulverative
colitis by tests performed on controlled trials 2 .
Works on human chronic myeloid leukemia cells
lines revealed the antiproliferative and apoptotic
activities of the plant ?* .The plant juice has to a
the

hematological conditions in patients with breast

certain extent been proven to improve

cancer It has shown to have the property of
optimizing blood sugar levels and so has been
examined to prove its effectiveness in curing diabetes
mellitus?®. Quantitative assays performed on the
plant revealed that a particular chemical called MPa
(methylpheophorbide a), has potent abilities in
curing cancer ¥. Acute oral toxicity levels for the
plant was being demonstrated, revealed a significant
no mortality results in Swiss Albino mice trials with
a dosage of 2000 mg/kg seen for 14 days 2¢- All these
results have shown that the plant has a significant
pharmacological benefit and thus can be used in the

long run to cure a variety of diseases.




Design of Experiments
Plant Material and extraction

The grass of Triticum aestivum used in the study was
grown indoors in earthen pots filled with 2.5 inches
of soil (3 parts) mixed with compost (1 part).
Harvesting was done on the tenth day when the
grass grows approximately 5-6 inches tall for further
experimentation . Ethanolic extract (10% w/v) of
wheat grass powder was prepared using the method
of Arpita et al, 2012. wherein the freshly harvested
grass was freeze dried in vacuum (2.4 X 102 mB)
with a condenser temperature set at -49°C for 6 h.
Aqueous extracts of Trticum aestivum (AET) was

prepared by using sequential extraction method 3

Estimation of total Phenolic, Flavonoid and Tannins
content

Total phenolic content [TPC] expressed as milligrams
of gallic acid equivalents [GAE] per gram of dry
extract [mg GAE/g of dry extract], total flavonoid
content [TFC] expressed as milligrams of rutin
equivalents [RE] per gram of dry extract [mg RE/g of
dry extract] and the total tannin content [TC] of both
the individual phytoextracts were determined using

the standard methods 30

Identification and Quantification of the Polyphenols
using HPLC

Polyphenolic contents of the extract were obtained
chromatographically by separating them on a reverse
phase Luna 5 um C18 (2) (100 A, LC Column 250 x
4.6 mm). Gallic acid, tannic acid, catechin,
sitosterol, rutin, quercetin, and betain (100ug/ml of

each) were used as standard polyphenols.

In vitro Antioxidant Assays:
Hydrogen peroxide (H202) scavenging ability:

H20:2 radical scavenging ability of the extracts was
examined according to the method employed by

Tuba and Gulcin 3!, with few modifications. To 3.4
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ml of a plant extract and the standard antioxidant -
ascorbic acid (dissolved at different concentrations of
5-100 pg/ml in phosphate buffer - 50 mM, pH 7.4),
0.6 ml of H202 was added and incubated at room
temperature for 10 min. The decrease in the
absorbance of H202 upon oxidation was monitored at
230 nm spectrophotometrically against a suitable
blank (phosphate buffer alone). BHA was used as a
standard antioxidant, control (phosphate buffer and
H202) was prepared and the percentage inhibition

was calculated using the expression:

Percentage inhibition (%) = (OD of control - OD of
extract/OD of control) x 100 (1)

The
inhibition (ECso) was calculated from the graph of

extracts concentration providing 50% of

percentage inhibition plotted against extract

concentration.

Nitric oxide (NO) scavenging activity:
NO radical scavenging abilities of plant extracts were
assessed by using the method employed by Royer et

al. 2. The color intensity of the chromophore formed

as a result of diazotization of nitrite with
sulfanilamide and subsequent coupling with
naphthyl ethylenediamine hydrochloride was

measured colorimetrically at 546 nm against a
suitable blank (2 ml of H2O and 0.6 ml Griess
reagent). Control (200 pL SNP, 800 uL H2O and 300
ML Griess reagent) was run and the percentage
inhibition was calculated wusing equation 1
mentioned above and compared with ascorbic acid
which is used as a standard antioxidant. ECso values

for the plant extracts were estimated.
DPPH free radical scavenging activity

Antioxidant activities of the plant extracts were
assessed based on DPPH free radical scavenging
activity using Blois method 3 with a few changes.
Ascorbic acid prepared at similar concentration
ranges like the aqueous plant extracts was used as a

standard positive control. Percentage inhibition was

T




calculated by comparing tests with control (3 ml of

DPPH) using equation 1.
Preparation of erythrocyte suspension

Blood samples from healthy male/female (non-
smoker and non-alcoholic) volunteers were collected
into heparinized vaccuettes through venipuncture
after taking informed consent. After a gentle swirling,
the tubes were centrifuged at 1500 g for 10 min at
4°C and the plasma and buffy coat were removed.
The resulting erythrocytes were washed thrice with
10 volumes of PBS (PBS - 10 mM having NaCl - 150
mM, NaH>POs - 1.9 mM and NaH:POs - 8.1 mM, pH
7.4) and centrifuged again at 1500 g for 5 min. The
thick fluffy coat was removed with care after each
centrifugation. Erythrocyte suspension stock of 10%
v/v was prepared in PBS and kept at 4°C and used
within 6 h.

In vitrohemolysis assay

To look at the protective antioxidant effect of the
aqueous plant extract on the free radical induced
oxidative damage on human erythrocytes, in vitro
hemolysis assay was performed as adapted by Girish

etal 3.

II. RESULTS

Phytochemical Evaluation of the Aqueous Extract of
Triticum aestivum
The concentrations of the vary

depending on many environmental factors and the

polyphenols

extraction techniques employed. Aqueous extract in
the present study also was found to be very rich in
different polyphenolic components, with the details
being presented in Figure 1.
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Fig. 1: Evaluations of phenolic, flavonoids and tannin

profiles of the plant extract of wheatgrass.

Polyphenol quantification using HPLC

The individual polyphenols present in the plant
extract was characterized using HPLC with columns
specific for separating the hydrophobic compounds
and UV detection at 280 nm as seen in Figure 2

below.
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flavonoid profile of the plant extract of wheatgrass.

In vitro Antioxidant Activity

The protective antioxidant ability of the aqueous
plant extract was estimated in terms of in vitro free
radical scavenging activity (using H202 and DPPH),
inhibition of NO production and total reductive
ability. Details are as shown in Figures 3-5. Results of
this proved potential free radical scavenging activity
of the aqueous plant extracts of Triticum aestivum.
As seen in Figure 3 below, antioxidant activity of the
plant extract was compared with that of the standard

antioxidant i.e., Butylated hydroxy anisol (BHA); the
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inhibition rate is similar at 25 pg/ml. Although a
larger difference is seen at 5 pg/ml, it is well within
the range. The overall inhibition percentage of AET
is seen to be similar to BHA, thus showing that the
H20: radical scavenging activity of AET is similar to

that of a standard antioxidant.
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Fig. 3: H202 Radical Scavenging Activity

DPPH free radical scavenging activity of AET was
measured using ascorbic acid as a positive control.
Figure 4 represents the inhibition percentage of
ascorbic acid and AET at different concentrations. It
can be seen from the figure that, AET has a similar
DPPH radical scavenging activity as ascorbic acid,
thus proving that AET has valuable free radical

scavenging activity.
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Fig. 4: DPPH Radical Scavenging Activity

A colorimetric assay was performed, to measure the
NO radical scavenging activity of AET using ascorbic
acid as a control. As seen in Figure 5, the results of
the assay show that NO radical scavenging activity of

AET is similar to that of a standard antioxidant.
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Fig. 5: NO Radical Scavenging Activity

In vitro Antihemolytic Activity

Aqueous plant extract was tested for @its

antihemolytic efficacy. This study showed the
antihemolytic ability of the aqueous plant extract.

Data interpreted in Figure 6 indicated that the

aqueous plant extract prevents H20: induced
hemolysis.
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Fig. 6: Antihemolytic Activity

I1I. CONCLUSION

Free radical induced erythrocytic damage can be
prevented through antioxidant and antihemolytic
activity. In an attempt to curb such damage,
properties of Triticum aestivum was explored. The
present work clearly depicts that the plant 7riticum
aestivum is a rich repository of phytocompounds.
These phytocompounds have been shown to be
essential in scavenging free radicals and thus helping
maintain the healthy cells in the body. HPLC
analysis of the plant has shown the presence of a
high

colorimetric assays have proved that the plant has

concentration of polyphenols. /n vitro
valuable antioxidant and antihemolytic properties.
This has also paved way for further research on the
therapeutic efficiency of 7. aestivum against
oxidative damage of not only blood but also other
tissues and organs using animal and human cell line

models.
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