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ABSTRACT
Wheatgrass (Triticum aestivum Linn.) refers to the young grass of the common wheat plant which belongs to the family Poaceae. It is known as the
powerhouse of nutrients and vitamins. The juice of wheatgrass is known as “green blood” which contains an excessive amount of chlorophyll content
(70% of the total chemical constituents), antioxidants, active enzymes, vitamins, and other vital nutrients which are used to enhance lungs and heart
function. Wheatgrass juice is also taken as a supplementary diet to boost the immune system and provide strength to the human body. From reported
studies, it is proved that molecules of human blood hemoglobin and wheatgrass chlorophyll contain the same structure and can act as a substitute for
hemoglobin in hemoglobin deficiency conditions. It is a highly nutritive plant and is used to cure diseases such as cancer, diabetes, ulcer, rheumatoid
arthritis, hyperlipidemia, thalassemia, anemia, kidney stone, asthma, digestive problems, and skin diseases. Pharmacologically, wheatgrass carries
properties such as anti-diabetic, anti-allergic, antioxidant, anti-ulcer, anticancer, hepatoprotective, cardioprotective, anti-inflammatory, and antiarthritic properties. In this review paper, attempts have been made to provide a brief overview of wheatgrass, its pharmacological activities, and
ayurvedic view.
Keywords: Anti-thalassemia, Ayurveda, Green blood, Pharmacological activity, Wheatgrass.

© 2021 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.org/
licenses/by/4.0/) DOI: http://dx.doi.org/10.22159/ajpcr.2021v14i6.41575. Journal homepage: https://innovareacademics.in/journals/index.php/ajpcr
INTRODUCTION
Herbal medicines are considered as the major healthcare provider in
the whole world mainly in rural and remote areas. Herbal plants are
utilized for medicinal purposes thousands of years back to treat various
diseases and disorders [1] (Fig. 1).

Wheatgrass is commonly known as “living food” because of the
presence of the highest chlorophyll content which contributes 70%
of the total chemical constituents [2]. Wheatgrass is also considered
as nutraceutical as it prevents chronic diseases, improves health,
delays the aging process, and increases life expectancy. Dr. Charles
is known as the father of wheatgrass. He documented the use of
the wheat plant in a wide range of health benefits based upon his
observation in humans and animals. The juice of wheatgrass is
known as “green blood,” which enhances the formation of RBCs
in the human body and healthily stimulates tissue cell growth.
Wheatgrass is considered an integral part of Indian culture since
ancient times. In general, wheatgrass is known as the young grass
of the common wheat plant. The other varieties of wheatgrass
are Agropyron trachycaulam (slender wheatgrass), Elytrigia,
Eremopyrum, Pascopyrum, and Pseudoroegneria commonly found in
temperate regions of the United States and Europe a rich source of
ant. Wheatgrass is ioxidants, vitamins, minerals, enzymes, and amino
acids [3]. Clinically, wheatgrass juice is mainly utilized because of
its antioxidant property. It is a significant herbal plant used from
ancient times to treat various diseases and disorders such as high
blood pressure, obesity, cancer, diabetes, gastritis, ulcers, pancreas,
fatigue, anemia, asthma, hemorrhoids, halitosis, skin problem, and
constipation [4]. The wheatgrass plant is also mentioned in Ayurveda
as herbal medicine to treat several diseases. Furthermore, it acts as
an immunomodulatory, antioxidant, laxative, astringent, diuretic,
and antibacterial agent. It is also used to cure acidity, colitis, kidney
malfunctioning, and swelling wounds in Ayurveda medicinal system.
Besides this, the wheatgrass plant also carries pharmacological
properties such as anti-inflammatory, antioxidant, anticancer,
immune-modulatory, diuretic, antibacterial, anti-aging, anti-diabetic,

and wound healing [5]. Tables 1 and 2 represent the vernacular
names and taxonomical classification of wheatgrass plant [6].

Health benefits of wheatgrass and its components
Wheatgrass is consumed for its nutritional and therapeutic properties.
It is utilized as fresh juice, a dried juice concentrate, an extract, tablet
form, or as a whole leaf powder. It is nourishing and restorative in
nature. The presence of chlorophyll, flavonoids, vitamins, enzymes,
minerals, indole, choline, and number of amino acids are responsible
for the health benefits of wheatgrass plant. The three main properties
of this plant include blood purification, colon cleansing, and liver
detoxification. Chlorophyll content present in wheatgrass plant refers
as “green blood” or “living blood” which is considered as a primary
nutrient in fresh wheatgrass. It helps in preventing cancer, hinders side
effects after cancer treatment. Drinking wheatgrass juice can boost
body metabolism and helps in weight loss. Wheatgrass enhances the
immune system and helps in lowering blood pressure also. The wheat
sprout roots extracts and leaves were known for inhibiting metabolic
action of carcinogens, where chlorophyll was detected as a prime
substance. Chlorophyll derivative named as Chlorophyllin showed
protection of mitochondria against oxidative damage [7]. Due to the
structural similarity between chlorophyll and hemoglobin which is
only differ by iron and magnesium composition showed noticeable
hematological benefits of chlorophyll-rich substances. The ascorbic
acid, another constituent of wheatgrass showed antioxidant and
pro-oxidant properties and helps in stimulation of immune system,
alteration of carcinogen metabolism, enhancement of collagen
synthesis, and interference with cancer cell signaling [8]. The flavonoid
constituent named apigenin has been reported to show antioxidant and
anti-inflammatory actions by inhibiting cytokine-induced leucocyte
adhesion and also showed protective effects against cardiovascular
diseases by producing EDHF (endothelial-derived hyperpolarizing
factor)-mediated vascular dilation [9,10]. From a reported study, it
was found that wheatgrass juice maintains sugar balance, improves
digestion, maintains healthy hair, and helps in eliminating toxic
substances out of the body. Apart from this, it is also useful in the
treatment of chronic diseases like arthritis.
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Table 1: Vernacular names of wheatgrass (Triticum
aestivum Linn.)

Language

Vernacular name

Hindi name
English
Sanskrit

Gehun, kanak
Wheatgrass
Godhuma

Table 2: Taxonomical classification of wheatgrass

Fig. 1: Wheatgrass (Triticum aestivum Linn.)
Botanical description of T. aestivum
It is a perennial, tufted grass plant that belongs to the family Poaceae.
The shoot or young grass of T. aestivum is known as wheatgrass [11].
The plant reaches up to the height of 30–100 cm (12 to 40 inches). The
leaves of the plant are flat or somewhat rolled, spikes long, slender,
somewhat flattened, dorsally compressed rachis tough, spikelet
2–5 flowered, far apart from the stem, hexaploid [12,13]. In early
growth stages, the stem of the T. aestivum plant is much-compressed,
glabrous, hollow except at nodes or crown bearing leaves that are
alternate, simple and entire, 1.2 m tall, auricled, wraps around the
stem, linear-lanceolate or narrow linear with length 20–38 cm, and
breadth up to 1.3 cm [14].
Geographical distribution of T. aestivum
The wheat plant was originated from the Levant region of the Near
East [15]. T. aestivum plant is mainly cultivated in temperate, irrigated
to dry, high rainfall areas, warm, humid to dry, and cold regions. It is
native to southwest Asia and the Mediterranean region and is grown
almost all over the world [16]. A total of 15-20 species of T. aestivum
documented worldwide widely out of which 8 species of wheatgrass are
reportedly found in India [17].
PHYTOCHEMICAL CONSTITUENTS OF WHEATGRASS

Wheatgrass is also known as “green blood.” This is because of the
presence of high chlorophyll content that is present in 70% of the
total of its chemical constituents [18,19]. The juice of wheatgrass is a
rich source of Vitamin A, Vitamin C, Vitamin E, and Vitamin B complex
and minerals present are phosphorus, calcium, magnesium, selenium,
alkaline earth metals, boron, zinc, potassium, and molybdenum.
The enzymes present are amylase, protease, cytochrome oxidase,
transhydrogenase, and superoxide dismutase. Wheatgrass is also a rich
source of amino acids such as glutamic acid, arginine, alanine, aspartic
acid, and serine [20].
Clinically, wheatgrass juice is used due to its antioxidant property
because of the presence greater amount of bioflavonoids such as
luteolin, quercetin apigenin, and indole components such as laetrile
(amygdalin) and choline [21]. Furthermore, wheatgrass contains
abscisic acid alkaloids, carbohydrates, saponins, gums and mucilage,
proline, glycine, and histidine. The concentration of ferulic acid, vanillic
acid, beta-carotene (pro-Vitamin A), Vitamin C, and Vitamin E rises with
the growth of wheatgrass [22]. The chemical structure of some major
phytochemicals is shown in Fig. 2.
THE TRADITIONAL AND MODERN VIEW

Wheatgrass in Ayurveda
The use of wheatgrass (T. aestivum Linn.) plant is mentioned in Ayurveda
medicinal system. In Ayurveda, wheatgrass is used to treat acidity,
colitis, kidney malfunction, swelling wounds, and vitiated conditions
of Kapha and Pitta. Wheatgrass also acts as an immunomodulator,

Taxonomical rank

Taxon

Kingdom
Division
Class
Order
Family
Subfamily
Tribe
Genus
Species
Common name

Plantae
Magnoliophyta
Liliopsida
Cyperales
Gramineae/Poaceae
Pooideae
Triticeae
Triticum
Aestivum
Wheatgrass

Table 3: Rasapanchaka (properties) of wheatgrass (Triticum
aestivum Linn.)
Sanskrit

Sanskrit / English

Rasa
Virya
Guna

Madhur/Sweet
Sheet/Cold
Snigdha/Oily, Guru/Heavy

antioxidant, astringent, laxative, diuretic, and antibacterial agent.
Wheatgrass also carries the property of optimizing blood sugar levels.
In the present day, the wheatgrass plant is used as an antidiabetic agent
yet it is not scientifically proven [17]. The ayurvedic properties of
wheatgrass plant are shown in Table 2. The rasapanchak (properties)
of the plant are shown in Table 3

Properties and action of wheatgrass
• Jeevniya: It boosts immunity
• Britney: It provides nourishment to the body
• Balya: It strengthens the body
• Shukrapada: It promotes reproductive health
• Pittahara: It balances Pitta dosha
• Shleshmkar: It balances Kapha dosha
• Sar: It helps in the movement of smaller nutrient particles
• Pittadahkrit: It induces the digestive fire that helps in proper
digestion.

Folk uses
Wheatgrass plant is used by rural and remote areas to treat several
diseases as it is a rich source of nutrients. In folk areas, it is used to cure
diseases such as common cold, coughs, bronchitis, fevers, infections,
and inflammation of the throat and mouth [5]. Folk practitioners used
wheatgrass to treat gout, rheumatic pain, chronic skin disorder, cystitis,
and constipation [23]. Many people in rural areas used wheatgrass juice
as a dietary supplement as it carries anticancer properties [24]. It is used
to increase hemoglobin production, preventing tooth decay, bacterial
infection, and improve wound healing. It is also helpful in removing
heavy metals, drug deposits, and cancer-causing agents as it removes
toxins from blood and liver [25]. People also believe that wheatgrass
diet boosts the immune system, kills harmful bacteria in the digestive
system, and removes toxins and waste matter out of the body [26].
Modern view
The adulteration in standard medicines is a rising issue in the herbal
drug industry. It affects the business exertion of traditional herbal
medicines [27]. The herbal products believe in a holistic approach
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Fig. 2: Chemical structures of some major phytochemicals of wheatgrass plant
where allopathic medicines work only upon suppressing the disease
symptoms by using various chemically modified drugs [28]. Due to
overexploitation, deforestation, and loss of habitat, herbal industries
are facing the unavailability of genuine plant, as a result of which
adulteration rises. Adulteration in natural products results in the poor
quality of the product which can cause serious health problems like
severe allergies [29,30]. Hence, it is necessary to develop an Herbal
Authentication System which can serve as a regulator and also helps in
improving the quality of herbal trade [31,32].
REPORTED PHARMACOLOGICAL USES OF WHEATGRASS
(T. AESTIVUM LINN.)

From various experimental and clinical studies, it was found that
wheatgrass plant has numerous medicinal properties which are
used to treat several ailments and disorders. Some of the reported
pharmacological studies of wheatgrass plant are described below.
Anticancer activity
Selenium and laetrile present in wheatgrass possess anticancer properties.
The aqueous and ethanol extracts of wheatgrass are responsible for
inhibiting the growth of leukemia cells in a time-dependent manner. It
was found that the aqueous extract of the wheatgrass plant shows an antiproliferative effect. The ethanolic extract of the plant shows the highest
anti-proliferative property. In another in vitro study, it was found that

wheat sprout extract restricts the metabolic activation of carcinogens
and reducing cancer-causing ability up to 99% [33].

Anti-thalassemia activity
Chlorophyll molecule of wheatgrass has a similar structure to that
of the hemoglobin molecule in humans. The only difference lies
in the central element; hemoglobin has iron, whereas chlorophyll
has magnesium. It has been reported that the intake of chlorophyll
derivatives increases the RBCs and hemoglobin concentration up to
70–83% within 16 days. The study was conducted in thalassemia
patients where 100 ml wheatgrass juice was given to 38 patients of
thalassemia major for 6 months. It showed effective results in 50%
of the patients [34]. Another study was conducted in children aged
1–3 years, 4–8 years where wheatgrass tablets were divided as 2–3,
tablets/day and given, respectively, in 40 patients of thalassemia
major patients showed an increased level of hemoglobin and increase
the period between blood transfusion and decrease the quantity of
blood transfused [35].
Antiulcer activity
From various reported studies, it was found that wheatgrass juice
showed effective results in the treatment of active distal ulcerative
colitis. The study was conducted in rats where water-soluble proteins
and water-soluble organic compounds showed good results in anti-
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stomach ulcer activity. Another study was conducted in guinea pigs
where chlorophyll is experimented against cutaneous wounds and
helps in treating dermatome donor sites clinical burns, surgical
wounds, and ulcers in human patients. It was found that the aqueous
solution and chlorophyll ointment is useful in the treatment of skin
ulcers [36,37].
Antioxidant activity
Chlorophyll content present in wheatgrass inhibits the metabolic
activation of carcinogens and oxidative DNA damage. A crude ethanolic
extract showed the highest total phenolic content DPPH radicalscavenging activity, ferric reducing antioxidant power, and anti-radical
activity when studied on MCF-7 breast cancer cell lines [38]. It was
also found that polyphenols, flavonoids, and water extracts showed
antioxidant property [39].
Anti-inflammatory activity
Chlorophyll constituent present in wheatgrass possesses antiinflammatory property and helps in the treatment of wound healing,
stimulates the production of hemoglobin and RBCs in anemic animals. It
is also used to treat diseases such as skin lesions, skin burns, stimulates
granulation, and epithelization [37].
Anti-diabetic activity
Wheatgrass is a rich source of fibers which helps in maintaining
blood sugar level. A study was conducted in diabetic rats showed
that wheatgrass juice possesses hypoglycemic activity [14]. Also, the
chlorophyll constituent present in wheatgrass acts as an antidiabetic
agent [40].

Cardioprotective and hepatoprotective activity
The study was conducted in CCL4 treated rats to determine the
hepatoprotective activity of wheatgrass given in 80 mg/100 g by
weight in drinking water for 4 weeks. Results showed an increase in
antioxidants and a decrease in oxidative stress [41]. The chlorophyll
content present in wheatgrass reduces blood pressure, increases the
rate of heart functioning, and the potassium present in wheatgrass helps
in maintaining normal blood pressure [4]. It is also helpful in reducing
total cholesterol, triglyceride level and increases good cholesterol and
vitamin level when experimented within induced hypercholesterolemia
rats [11].
Antibacterial activity
The wheatgrass juice (green blood) showed antibacterial activity when
tested in E. coli and Staphylococcus aureus. The phytochemical screening
showed the presence of various secondary metabolites in wheatgrass
that shows effective results in the human body [42].
Detoxifying activity
The chemical constituent present in wheatgrass plant was tested
against liver to detect its detoxifying activity. It was observed that
choline inhibits the deposition of fats in the experimental animal liver
when administered with rich diet in cholesterol [43]. It was also found
that the indole component enhances the activity of phase I and phase II
xenobiotic metabolic enzymes in the liver and intestinal mucosa [44].

Anti-arthritic activity
From the reported studies, it was found that the uncooked vegetarian
diet is rich in lactobacilli hence decrease the symptoms of rheumatoid
arthritis. Various other studies showed effective results of wheatgrass
against rheumatoid arthritis disease [45,46].

Immunological activity
Wheatgrass extract was experimented against mice model to identify
its immunological activity. It was found that frozen wheatgrass
extract (FWGE) increases the blastic transformation of peripheral
blood T lymphocytes caused by concanavalin A [47]. FWGE was
administered in mice with induced systemic lupus erythematous
results in decreased autoantibody production and inhibit Th2
response [48].
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Skin diseases
Scientific studies showed that the chlorophyll component present in
wheatgrass inhibits the growth and development of harmful bacteria.
Wheatgrass therapy showed effective results against ulcerated wounds
and skin diseases by inhibiting bacterial action and promote cell activity
and regeneration of skin [17].
CONCLUSION

Wheatgrass is commonly known as the youngest shoot or young
grass of the common wheat plant. It is also known by the name of
“green blood” because it has a nearly similar structure to that of the
hemoglobin molecule. This plant has greater importance in Ayurveda
medicinal system and is used to treat various ailments and disorders.
It is used as a hemoglobin substitute in humans to treat thalassemia
and anemic patients, which increases RBCs and blood count. Due to the
presence of high chlorophyll content, it is used to improve heart and
lung function. Furthermore, it carries pharmacological properties such
as anticancer, anti-arthritic, antibacterial, antimicrobial, antidiabetic,
antioxidant, and anti-thalassemia properties. It is the richest source of
vitamins, minerals, enzymes, amino acids, and antioxidants which helps
in treating diseases such as cancer, ulcer, skin diseases, and many more.
From reported studies, it is clear that the wheatgrass plant contains a
vast range of nutrients and other important chemical constituents and
need to explore more in the areas of research and studies to develop its
more therapeutic and pharmacological properties to promote its more
medicinal value in the field of Ayurveda and medical sciences.
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