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INTRODUCTION

Wheatgrass juice is nature’s finest medicine. It is our signature elixir here at Hippocrates. It is
a powerful concentrated liquid nutrient. Two ounces of wheatgrass juice has the nutritional
equivalent of five pounds of the best raw organic vegetables. For example, wheatgrass has
twice the amount of Vitamin A as carrots and is higher in Vitamin C than oranges! It contains
the full spectrum of B vitamins, as well as calcium, phosphorus, magnesium, sodium and

potassium in a balanced ratio.™"
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Figure showing the healthy Wheatgrass

Wheatgrass is a complete source of protein, supplying all of the essential amino acids, and
more. It has about 20% of total calories coming from protein. This protein is in the form of
poly peptides, simpler and shorter chains of amino acids that the body uses more efficiently
in the blood stream and tissues. In addition to flooding the body with therapeutic dosages of
vitamins, minerals, antioxidants, enzymes, and phyto-nutrients, wheatgrass is also a powerful
detoxifier, especially of the liver and blood. It helps neutralize toxins and environmental
pollutants in the body. This is because Wheatgrass contains beneficial enzymes that help
protect us from carcinogens, including Superoxide Disumates (SOD), that lessens the effects
of radiation and digest toxins in the body. It cleanses the body from head to toe of any heavy

metals, pollutants and other toxins that may be stored in the body’s tissues and organs.[Z]

The wheatgrass juice must be consumed fresh — within fifteen minutes of juicing for the best
results. The juice should always be taken undiluted and on an empty stomach so the nutrients
can be absorbed more efficiently. Powdered and freeze dried wheatgrass supplements are
nowhere near as effective as fresh wheatgrass juice. Our study revealed that wheatgrass
supplements and freeze dried powders are only two percent as effective as fresh juiced
wheatgrass when it is consumed within fifteen minutes. These nutrients quickly begin to
oxidize (break down) shortly after juicing. When it is consumed fresh it is a living food and
has bio-electricity. This high vibration energy is literally the life force within the living juice.
This resource of life-force energy can potentially unleash powerful renewing vibrations and
greater connectivity to one’s inner being. These powerful nutrients can also prevent DNA
destruction and help protect us from the ongoing effects of pre-mature aging and cellular
breakdown. Recent research shows that only living foods and juices can restore the electrical
charge between the capillaries and the cell walls which boosts the immune system. When it is

fresh, wheatgrass juice is the king of living juices. Among other things wheatgrass juice is
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particularly high in chlorophyll. Wheatgrass cleanses and builds the blood due to its high
content of chlorophyll. Chlorophyll is the first product of light and therefore contains more
healing properties than any other element. All life on this planet comes from the sun. Only
green plants can transform the sun’s energy into chlorophyll through the process of

photosynthesis.?

A Perfect Food

Wheat-— grass (Triticum aestivum) means “full of life”. It contents all the nutritional value one
can expect from organic foods. It also includes the right mix of minerals. 30ml juice of
wheat—grass is claimed to be nutritionally equivalent to one kilogram of whole leafy
vegetables. Wheat— grass juice is a complete food that can be taken orally with no toxic side
effects. It is an important nutritional supplement as in a bio-available from most of the
vitamins, minerals, proteins, carbohydrates, enzyme and amino acids needed by the body. It
has no cholesterol and is a natural body purifier. Wheat— grass helps detoxify the body with
high chlorophyll content. The enzymes contained in Wheat— grass aid the digestion and

assimilation of nutrients, and contribute to the body’s life-force.!!

MATERIALS AND METHODS

The Dosage Tips

There are few dosage tips for taking the wheat grass. Normally Healthy people should take
once ounce (25-30 ml) of Wheat —grass juice per day and increase slowly to 90-100 ml. For
Healthy person, the therapeutic dosage, drink 2 ounces each three times a day. The juice
should be consumed soon after it is extracted. The best time to take this juice is morning
hours on an empty stomach. Do not eat or drink anything for at least one hour before and
after. If someone cannot take it in the morning, take any time when the stomach is empty.*™
Growth of Wheat Grass: Humble Healer

Wash 100gm of wheat grains well, soak them and put them in a container (glass, mud or
steel). Soak them for 8-10 hours; cover the container with a lid. Drain the water and keep the
grains for 12-15 hours to sprout. Choose a warm and shady place. Spread the sprouts in soil
(you can also use earthen pots or wooden trays with 3 inches of mud), mixed with cow dung
or compost manure. Sprinkle water twice a day for seven days until the grass grows 5-7
inches high. Cut the grass as close to the root as possible and after cutting the grass, empty
the pot and expose it to sunlight. Using fresh soil, repeat the process. Wheat —grass juice can
cure Liver problems, Arthritis, Gout, Cystitis, Ulcerative colitis, Constipation, Chronic skin
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disorders, Tooth decay, Wounds, skin problems, cuts boils and many more as The Ultimate
[9-12]

Remedy.
Extraction of Wheat — Grass Juice

Wash the grass thoroughly and cut each blade into small pieces. Grind the grass either in a
mixer or stone —grinder. Extract the juice and strain with a fine piece of cloth. Drink the juice
then and there (its efficiency and medical value get lost after three hours). But it can store it
in a refrigerator. Mixing with 3% lemon juice and 2% ginger juice, it can keep it up to 15-20
days at 5 - 10°C.

The Protector of Immunity

Chlorophyll (in Wheat— grass) and hemoglobin (in red blood cells) are molecularly similar.
The only difference is that the central element in chlorophyll is magnesium and in
hemoglobin it is iron; so chlorophyll has been shown to build red blood cells quickly after
ingestion. Chlorophyll can be extracted from all plants, but Wheat — grass is superior because
it has been found to have over 100 elements needed by humans. Wheat- grass can acts as an
antibacterial and it can be used inside and outside the body. Washes drug deposits and
neutralizes toxins in the body. Normalizes high blood pressure by dilating the blood pathways
throughout the body and stimulates healthy blood tissues (cell growth). It protects the body
from carcinogens (cancer-causing substances) and helps to strengthen the immune

system. 314

RESULT

Antimicrobial Activity of Different Solvent Extracts of Wheat Grass

To find out the best extracting solvent, the wheat grass extracts from different solvents were
screened, using agar well diffusion method. Clear zones were observed for all pathogens
studied. But Yersinia enterocolitica, Staphylococcus aureus and Listeria monocytogenes

were observed to be most sensitive pathogens.**!

Quantitative Estimation of Antibacterial Activity

Quantitative estimation of the viable biomass after treatment with wheatgrass extracts
indicated that wheat grass extracts had differential effects on each microorganism under
study. Methanol extract of wheat grass had maximum inhibitory effect on Salmonella
paratyphi. With Yersinia enterocolitica, hexane extract gave maximum inhibition of 72.6%

followed by ethyl acetate (61.4%). Bacillus cereus was more resistant to any type of extract
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of wheat grass. Maximum of 20% inhibition was observed with ethyl acetate extract of wheat
grass. Staphylococcus aureus showed 47.6 and 45% inhibition respectively with ethanol and
methanol extracts of wheat grass. Ethyl acetate and hexane extracts showed no inhibition of
Staphylococcus aureus while aqueous extract of wheat grass showed only 11 % inhibition of
growth. Streptococcus pneumoniae showed inhibition with all types of extracts. Of these,
hexane extract inhibited the growth of Streptococcus pneumoniae by 91% followed by ethyl
acetate and methanol extracts and ethanol extract showed the lowest inhibitory activity of
28%. Growth of Listeria monocytogenes was also inhibited by extracts of wheat grass with
all solvents studied. Ethanol extract had lowest inhibition (39%) while hexane extract
inhibited the growth of Listeria monocytogenes completely. Also Ethyl acetate, aqueous and

methanol extracts showed 61.3, 49.3 and 46.6 % inhibition of growth respectively.
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Food borne pathogens used in the study

Age of Wheat Grass and Antimicrobial Activity

The age of the wheat grass appeared to play a major role in the presence or absence of active
antimicrobial ingredient. The hexane extract from 7 days old wheat grass showed inhibitory
activities against few food borne pathogens used. Highest inhibition of 82.56% was observed
with Listeria monocytogenes followed by Streptococcus pneumoniae (75.69%). No activity
was observed against Staphylococcus aureus. Only 2.84% inhibitory activity was observed

against Bacillus cereus.

7 days old wheat grass had antibacterial activity against Salmonella paratyphi while 14 days
and 21 days old wheat grass had no activity against Salmonella paratyphi. Similarly, 7 days
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old wheat grass had activity against Yersinia enterocolitica while hexane extract of 14 days
old wheat grass had no activity against Yersinia enterocolitica. Activity of hexane extract of
21 days old wheat grass was very low (16%). With Streptococcus pneumoniae, activity of
hexane extract of 7 days old wheat grass was 75.69%. The activity increased with hexane
extract of 14 days old wheat grass (87.90%) and decreased with hexane extract of 21 days old
wheat grass (9.14%). Hexane extract of 21 days old wheat grass had highest activity against
Escherichia coli (62.02%).
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Food borne pathogens studied

Bacterial Morphology Changes Observed in SEM

On comparing the surface morphology in control cells of gram positive and gram negative
strains with 16™ and 24™ hour (after treatment with antimicrobial) respectively, it can be
inferred that there was visible action of hexane extract on bacteria surface. When the cellular
permeability gets altered, the cell dies eventually. Other changes in the morphology of 16"
hour sample of both gram positive and gram negative were the bifurcation of few cells
(absent in control) and flattening of cells at the centre leading to dumb-bell shape formation
in Yersinia enterocolitica. Also coagulation of cells got initialized in the 16™ hour in gram
positive cells compared to gram negative cells (which required 24 hr to coagulate). This also
supported the fact that gram negative bacteria studied were slightly more resistant compared

to gram positive bacteria. This may be due to the impermeability of bio-actives caused by
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LPS (Lipopolysaccharides) in their membrane. Overall shrinkage in cell size was also
observed with increasing time of exposure. The 24™ hour cells of Yersinia enterocolitica

showed clear fragmentation of cells.

Figures showing the Different Gram negative bacteria of Yersinia species

Determination of MIC (Minimum Inhibitory Concentration)

The minimum inhibitory concentration (MIC) is the concentration at which an antibacterial
agent experiences the complete inhibition of micro-organism growth. MICs are considered as
golden standard for determining the susceptibility of microorganisms to antimicrobial
compounds. In our studies, it was observed that for Listeria monocytogenes, MIC was
168.6uL with an 1C50= 84.30uL and with Yersinia enterocolitica, MIC was 113.14uL with
an 1C50=56.57uL.

DISCUSSION

The Human diet is enriched with young parts of plants (so called green foods), which can
improve nutrient balance intake in natural way. Wheatgrass (Triticum aestivum) refers to
young grass of the common wheat plant, which belongs to Poaceae family. This is the most
commonly found herb in India. This plant is believed to have many nutritional values; it has
been shown to have anti-inflammatory, antioxidant, anti-carcinogenic, immune-modulatory,
laxative, astringent, diuretic, antibacterial and anti-aging properties. Its use in acidity, colitis,
kidney malfunctions, atherosclerosis and swelling has been shown to be beneficial.l*®*"]
Wheatgrass packs a nutritional punch, including (per 3.5 grams) 860 mg protein, 18.5 mg
chlorophyll, 15 mg calcium, 38 mg lysine, 7.5 mg vitamin C and an abundance of

micronutrients, such as B complex vitamins and amino acids.™”
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Figures showing the Different Gram positive bacteria of Listeria species

Phytochemical constituents of wheatgrass include alkaloids, carbohydrates, saponins, gum
and mucilages. Its water soluble extractive value is found to be greater than its alcohol
soluble extractive value.l®! Wheat grass juice is high in vitamin K, which is a blood clotting
agent. Wheatgrass leaf extract improves the digestive system, and promotes general well-
being.'®*? It has higher nutritive value than broccoli and spinach.”! Its high levels of
enzymes and amino acids work like a natural cleanser to detoxify the liver, eliminate toxic
heavy metals from the blood stream, rid the body of waste matter and slow down the aging
process.'?? With these beneficial effects of wheat grass extracts, in our study we attempted to
study the antimicrobial effect of wheat grass extracts. We obtained antimicrobial activity of
aqueous extract of wheat grass against some of the food borne bacterial pathogens. Pallavi et
al.(2011) reported activity in acetone WGJ (Wheatgrass juice) extracts against
Staphylococcus aureus, Bacillus subtilis and Escherichia coli.l®! Das et al. reported activity in
80% acetone extracted samples against four bacteria: Bacillus cereus, Staphylococcus aureus,
Escherichia coli, Shigella flexneri and one fungus: Aspergillus niger.”®) However, Padalia
(2010) found acetone and methanolic extracts did not show any antibacterial activity while
fresh and undiluted wheatgrass juice exhibited mild antibacterial activity against
Staphylococcus aureus, Bacillus cereus, Salmonella typhimurium and Kileibsella
pneumoneae. It is interesting to note that in the study by Padalia (2010) the efficacy of fresh
WGJ declined after 2 hours. Fresh undiluted wheatgrass juice was then screened against
bacteria: Escherichia coli NCTC 10418; Staphylococcus aureus NCTC 6571 and
Streptococcus mutans NCIMB 702062. None of the extracts tested displayed any kind of
antimicrobial activity against selected pathogens.?

CONCLUSION
Inactivation of pathogenic microorganisms or microorganisms that cause food spoilage is one

of the basic purposes of food preservation methods. The objective of this study was to
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explore the benefits of wheatgrass extract with respect to its antibacterial potential. The
extracts of wheat grass were found to possess antibacterial activity against some of the major
food borne pathogens used in this study. The antimicrobial activity was clearly dependent on
the age of the wheat grass as well as the solvent used for extraction. Thus wheatgrass extract
would be a novel antimicrobial agent. More optimisation can be carried out to obtain extract
exhibiting very high antimicrobial activity. The Wheatgrass extracts can also be used as a
health tonic with the additional nutritional benefits they provide. Wheatgrass extracts being
natural medicine can be extremely valuable for treating various sicknesses from minor
scratches and blazes to genuine infections. Plant products are of increasing interest in the
search for new drugs and medicines in the treatment of diseases. We conclude by saying that
there is a vast scope of research and innovations for wheat grass (Triticum aestivum) and its
formulations as highly effective antimicrobial agents.

ACKNOWLEDGEMENT

We are really thankful to the Hon’ble Chancellor and Vice-Chancellor Sir for providing us
research facility at School of Biological & Chemical Sciences, MATS University,
Raipur(CG). We owe our deep gratitude towards all the Faculty Members and the Colleagues
of the MATS School of Biological & Chemical Sciences. Our sincere thanks towards our
parents for supporting us with directly and indirectly in different ways for this

microbiological research work.

REFERENCES

1. Forgionne GA. Bovine cartilage, coenzyme Q10, and wheat grass therapy for primary
peritoneal cancer. J Altern Complement Med., 2005; 11(1): 161-5.

2. Meyerowitz S. Wheat grass: nature's finest medicine. Sprout House, 1992. ISBN 13:
9781878736970.

3. Ashok SA. Phytochemical and Pharmacological Screening of Wheatgrass Juice (Triticum
aestivum L.). International Journal of Pharmaceutical Sciences Review and Research
2011; 9: 159-164.

4. Padalia S, Drabu S, Raheja I, Gupta A, Dhamija M. Multitude potential of wheatgrass
juice (Green Blood): An overview. Chronicles of Young Scientists, 2010; 1(2): 23-28.

5. Falcioni G, Fedeli D, Tiano L, Calzuola I, Mancinalli L, Gianfranceschi G. Antioxidant
activity of wheat sprouts extract in vitro: Inhibition of DNA oxidative damage. Journal of
Food Science, 2002; 67(8): 2918-2922.

WWW.W]PPS.com Vol 5, Issue 9, 2016. 1826




Dutta et al. World Journal of Pharmacy and Pharmaceutical Sciences

6. Kulkarni SD, Tilak JC, Acharya R, Rajurkar NS, Devasagayam TPA, Reddy AVR.
Evaluation of the Antioxidant Activity of Wheatgrass (Triticum aestivum L.) as a
Function of Growth under Different Conditions. Phytotherapy Research, 2006; 20: 218-
2217.

7. Lyer U, Sharma M, Dhruv S, Mani U. Glycemic and lipemic response of wheatgrass
incorporated recipes. Toxicology, 2010; 4(1): 161-164.

8. Pallavi K, Kumarswammy G, Shruthi. Pharmacognostic investigation and antibacterial
activity of Triticum aestivum. Journal of Pharmacy Research, 2011; 4(10): 3355-3359

9. Das A, Raychaudhuri U, Chakraborty R. Antimicrobial effect of edible plant extract on
the growth of some foodborne bacteria including pathogens. Nutrafoods, 2012; 12: 83-88.

10. Weckesser S, Engel K, Haarhaus BS, Wittmer A, Plez K, Schempp CM. Screening of
plant extracts for antimicrobial activity against bacteria and yeasts with dermatological
relevance. Phytomedicine, 2006; 14: 508-516.

11. Das K, Tiwari RKS, Shrivastava DK. Techniques for evaluation of medicinal plant
products as antimicrobial agent: Current methods and future trends. Journal of Medicinal
Plants Research, 2010; 4(2): 104-111.

12. Cowan MM. Plant Products as Antimicrobial Agents. Clinical Microbiology Reviews,
1999; 12(4): 564-582.

13. Smullen J, Finney M, Storey DM, Foster HA. Prevention of artificial dental plaque
formation in vitro by plant extracts. Journal of Applied Microbiology, 2012; 113(4): 964-
73.

14. Ramakrishnan V, Narayan B, Halami PM. Combined effect of enterocin and lipase from
Enterococcus faecium NCIM5363 against food borne pathogens: mode of action studies.
Current Microbiology, 2012; 65(2): 162-9.

15. Sarker SD, Nahar L, Kumarasamy Y. Microtitre plate-based antibacterial assay
incorporating resazurin as an indicator of cell growth, and its application in the in vitro
antibacterial screening of phytochemicals. Methods (San Diego, Calif.), 2007; 42(4): 321-
4,

16. Smith BH. Generalization of spatially variant apodization to noninteger Nyquist sampling
rats. IEEE Trans Image Process 2000; 9: 1088-1093.

17. Rana S, Kamboj JK, Gandhi V. Living life the natural way — Wheatgrass and Health,
Functional Foods in Health and Disease, 2011; 1(11): 444-456.

WWW.W]pps.com Vol 5, Issue 9, 2016. 1827




Dutta et al. World Journal of Pharmacy and Pharmaceutical Sciences

18. Ben AE, Goldin E, Wengrower D, Stamper A, Kohn R, Berry E. Wheat grass juice in the
treatment of active distal ulcerative colitis: a randomized double-blind placebo controlled
trial. Scand J Gastroenterol, 2002; 37: 444-449.

19. de Vogel J, Jonker-Termont DS, Katan MB, van der Meer R. Natural chlorophyll but not
chlorophyllin prevents hemeinduced cytotoxic and hyperproliferative effect in rat colon. J
Nutr, 2005; 135(8): 1995-2000.

20. Ferruzzia MG, Blakesleeb J. Digestion, absorption and cancer preventive activity of
dietary chlorophyll derivatives. Nutr Res., 2007; 27: 1-12.

21. Meyerowitz S. Wheatgrass Nature's Finest Medicine: The Complete Guide to Using
Grass Foods & Juices to Revitalize Your Health. 6th ed. Sproutman Publications, 1999;
53.

22. Wheat J, Currie J. Herbal medicine for cancer patients: An evidence based review. The
Internet Journal of Alternative Medicine, 2008; 5: 28-30.

23. Das A, Raychaudhuri U, Chakraborty R. Antimicrobial effect of edible plant extract on
the growth of some foodborne bacteria including pathogens. Nutrafoods, 2012; 12: 83-88.

WWW.W]PPS.com Vol 5, Issue 9, 2016. 1828




