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love tfees. As a child, I was inspired by my father, who worked for the forestry

depaftment, to seek their company whenever I needed peace. As a pharmacologist

I studied plants in search of medicines, then I rediscovered them with my lenses

afld photogfaphed them thousands of times. I could not stop at researching plants

in the 1ab, inside plastic tubes. I knew a better understanding is to be gained where

plants live, outside, in their natural habitat. \X/ith the hope of taking nature back

home with me I photographed fofests and fields, meadows and hills. Trees have

nevef been enough fot me. Exploring plants and using them for maintaining health

afe some of my most enduring achievements. I found in plants more than peace. I
found wondefs, noufishiflg meals, mitaculous skin cafe, gfeatest stfength and most

compassionate healets. All we need to do is tecognize the gifts from plants and

accept them with humility and gratitude.

'If ya wi// look auer the wise, and tbe great and tbe ase;t'ul1ou wi// fnd tltem down clo.re ta the

ground." - Luthet Burbank

\fith humility afld gfatitude I write this book about one of the most intrigurng,

miraculous trees, Moringa. This plant, extremely rich in vital nutfients, has wisely

chosen to grou, where it is most needed - in arid, famine-plagued areas of the world.

It can amazinely gtow 5-6 meters (yards) in a year' despite minimum rainfall. Moinga

olefera Qr[oinsaceae) is the most studied of 13 species of Moringa trees, flztives of
Arabia and India. Today Moringa is common all ovet the tfoPics, from South Asia to

\flest and East Africa, in South and Central America. Historically, there is evidence

that cultivation of Moringa in India date s back thousands of years, and the ttaditional

medicine used this tree to heal or prevent hundreds of diseases! Closer to our times,

scientific evidence has accumulated to endorse many of the medicinal properties

of Moringa, since some of its substances wefe isolated and researched. Due to its
numefous healing, nutfitious pfopefties and versatility, Moringa is wrapped around

the world in legend and respect, as suggested by affectionate names such as "Miracie
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Tree," "Mother's Best Friend," "Never Die," "Heals All," 'Ange1 Plant," and "Eat
and Drink," to name a few. It has been overwhelming to learn about the many faces

of Moringa, so don't be surprised to observe my affection while reading about this
great being here.

After a shott introduction, this book is organized in chapters explaining the main
beneficial nutrients and compounds found in Moringa, some of the most recent
scientific discoveries, and how this plant can improve our general health. My wish is
that anybody reading this book undetstands at least in part the extraordinary value of
this plant forhumanity. Themissionwas difficult;Moringahas hundreds of substances
such as vitamins, enzymes, amino acids, fats, minerals and speci{ic phytochemicals
(plant-derived), each with clear importance and numerous applications in healing and
nutrition. In comparatile amounts (gram per gram), Moringa leaves contains about
seven times mote vitamin C than oranges, four times more vitamin A than carfots,
and fout times the calcium found in milk. Combine these with significant amounts
of proteins and seed oil, a great taste, and the presence of beneficial antioxidant
(anti-aging) and anti-inflammatory substances and you will come to understand
why they call rt a Miracle Tree. Amazingly, this piant is used not only for nutrition
(righty digestible, complete protein, large amounts of vitamins), but also for u/ater
purification, biomass, animal forage, biopesticides, tannin, cleaning agents, gum and
dve production, fertilizer, foliar nutrient, while the seed oil (non-drying, resisting
rancidiry) is used in cosmetics, lubricants and has recently been considered as a

potential biodiesell

Moringa is iust ofle of the many offerings of narure for us...
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INTRODUCING MORINGA

would like to warmly introduce to yow Moringa oleifera, the most studied of
13 species of Moringa ftees. Moinga r. is a fast-gfowing shrub or slender tfee that

czn reach 1.2 m Q6 ft.) in height 
^t 

rrrat:uirty and can live for up to 20 years. A short

but intense life, 
-it 

is one of the fastest-growing tees as it can teach3 m (9 ft.; in

just 10 months afterit is planted. Moringa is a "compassionate" ideal tree for agto-

foresty since ifs branches can be easily trimmed to regulate shade, and the open

crown allorvs the sunlight to reach the garden vegetables below: Moringa pfoduces

beautiful cream-colored, sweet-smelling flowers, grezt for teas or as a honey soufce.

The pods (triangular, 30 to 50 cm long) host the black, winged seeds. Of all the

Moringa parts, the batk is the only one that can be toxic for human consurnption

and it should be avoided. The other parts @reen or dded leaves, buds, pods, seeds

and seed oil, flowers) are edible raw of cooked, and ate packed with exceptionally

valuable nutfients for humans and animals. Around the wotld, Moringa is getting

better and better known for its many attributes and uses, wide adaptability and ease

of growth. The number of scientific studies and publications is growing at a fast

pace, while anecdotal evidence about Moringa's health benefits are abounding.

Moringa is probably native ftom the South of the Himalayan Mountains but today is

found all over the tropics, from South Asia to \West Aftica, and in South and Cental

America and... everyrvhete indoots. Some farms in the southetn United States have

also started to cultivate it. Moringa does best where the temperature ranges from 25

to 40 degrees C (77 to 104 degrees F) and annual tunfall is at least 500 mm. It grows

well from sea level to 1,000 m (3,000 ft.) elevation. Historically, thete is evidence

that cuitivation of Moringa in India dates back thousands of years, while the Greek'

Roman and Egyptian people also used parts of the plant for food and cosmetics
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Recent discoveries have identified Moringa oil as a main component used for the

preservation of ancient Eglptian mummies. Indeed, the oil has some wonderful

properties, as we shall see further.

Profession and Qualities

Moringa is a healer, food magician, beauty and beautician, a plant with surprising

water purification capabilities, a best friend and humanitarian who works for so litde.

She (I see Moringa as a leafy lady) is one of the most useful trees on earth, especially

in drought-prorie areas where her succulent, protein-rich leaves can be harvested

daily for soups or salads, thus enriching the diet. Of all the parts of the ttee the

leaves are used the most. The 
^m 

zingthing about the leaves is that they grow during

the dry season, precisely when most other plant growth is limited! The leaves and

seeds (pods) are high in vitamins A, C, and 81, beneficial oils (similar to olive oil),

and micronutrients. \Where local diets lack these essential nutrients, Moringa makes

z major contribution to human and animal health; in many cases, it can mean the

difference between [fe and death. No negative effects to daily consumption of
Moringa leaves and seeds have been reported so far. Leaves are harvested after plants

grow 1 to 2 meters, which usually takes up to 6 months. They are harvested by

cutting the entire branches 20 to 40 cm above the ground, and they can be used fresh

or dried. Older leaves are more suited to ptoduce dried leaf powder.

Flowers and pods are produced usually during the second year of grovth. The pods

ate harvested when young and tender. Moringa seeds contain about 35o/o oil that

can be used for cooking, cosmetics and lubricants. Since it does not turn rancid, it
is excellent in salads, and burns without smoke. The seeds have an extraordinary

properry: they can be used to purify dirty, bacteda-laced water. They are pounded

into small pieces, wrapped in a cloth and agitated with the watet in containers. These

miractrlous seeds act as a flocculent, removing impurities, suspended bacterta, and

other harmful organisms or particies out of the solution, leaving drinkable water

above. Recent scientific research has shown that these seeds contain powerful

antibiotics as well as natural detetgent-like substances that also conftibute to the

disinfection of water. From this perspective, Moringa seeds are considered to be

better than the commonly used water purifier, aluminum sulfate, which is slighdy

toxic. Moringa is readily available where it is needed 11651-i11 regions where clean

water is a permanent 66ngs1n-2nd it represents an economical, viable solution

to v/ater purification. Since water-related diseases account for more than 8070

of the wodd's sicknesses, the lack of drinkable water is one of the wodd's most

serious health threats. As a healing plant, Moringa is even more amazing. There is
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mounting evidence from around the world, from various traditions and cultutes that

have used the "Miracle Tree" for so many ailments and ttoubles. To mention iust a

few:
. The leaves seem to have a stabilizing effect on blood pressure and glucose

levels. They are also used to treat anxietl', diarrhea and inflammation of the colon,

skin infections, scur\ry, intestinal parasites, and many other conditions.

' The seeds are used against fevers and tumorsr while the seed oil is applied

externally to relieve pain and swelling from gout or theumatism. It is used internally

for prostate and bladder ailments. The oil is considered an excellent 16ni6-66

wondet, as it contains a muititude of vitamins and beneficial substances, as we shall

furthet discuss.

Recently Moringa was used in combating malnourishment in children, with

documented outstanding results. Even mote, since Moringa boosts the immune

system and provides a multitude of nutrients, it can be used as a complementary

medicine in chronically ill patients, including those suffering from AIDS and HIV-

related states.

It might sound too good to be true, but many of the traditional remedies are

supported by recent scientific studies, and the interest in Moringa's tteasures is

growing very f2s1. The secret might be in the multitude of nutrients, antioxidants,

anti-inflammatory and anti aging compounds present in various Parts of this tree.

Combined, they provide missing nutrients and balance the health, fight parasites

and infections, support the natutal immunity and fortify the bodl' against stress and

environmental harms. The "Never Die" tree does deserve her glory!

In the following chaptets, some of the amazing healing and nutritive properties of
Moringa will be explored in mote details. Since my previous book, "Miracle Tree"

(2005), new scientific discoveties have enriched our knowledge of Moringa and gave

us new possibilities to employ her for the benefit of the humanitl'. What proved

to be the food and medicine of man1, people from less fottunate lands deserves

now d-re attention and respect everlnvhere in the world. \iflhile the developed world

beneflts from plenty of food (too high caloric intake, numerous over-weight and

obese people) , m^ny xe actually undernourished since the diets are often deficient in

vital nutrients and anti-aging (specifically plant-derived) substances.

Moringa could be the low-caloric, low-salt, nutritious and concenttated solution.

with a great taste!
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MORINGAIN THE,NE\rS

I V Io.i.gu is now more famous than ever in many Parts of the wo4d,

and that fame is @ti"g exciting research proiects in agriculture, forestry botany,

food and drug industries, health and cosmetics' Churches' charities' peace cotPs'

and other humanitarian organizations-such as Educational concerns for Hunger

otgatizaion' or ECHo, and Trees for Life, an otgatizaion that Plants food-beadng

trees in developing countries-are interested in Moringa for obvious reasons'

Church\TorldService(theU.S.NationalCouncilofChurches'globalserviceand

wimess ministry) has organized international conferences on the Moringa tree as

anindigenousfesoufceforfightinghungerandmalnutrition.Participantsfrom
over 30 counffies-including twelve African nations-representatives from private

industry, ministry officials, tesearchers, secular and ecumenical non-governmental

organizations vrere counted among the attendees'

The second Globat Summit on HrV/AIDS, Traditional Medicine & Indigenous

knowledge in 2008 encouraged the use of Moringa in the treatment and support of

HrV/AIDS,duetothe..uniqueproperties,asbeingamajot,available,inexpensive

source of all essential nutrieflts," clinical studies in this group of patients are now

orgarized, but they take time to accomplish and be published' Meanwhile' the

anecdotal evidence accumulated is rich; based on it Moringa can be used as a method

of expanding care to underserved populations in various countries'

There are now many orgatizations and networks dedicated to Moringa knowledge and

use, with thousands of registered members atound the wodd. In some countries, like

Ghana, Burkina Faso, Kenya, Ethiopia, and Uganda, National Moringa Associations

have been created. The International Eye Foundation @ased in Maryland USA) and

r"'Ioringa: An Inttoduction



Helen I{eller International were promoting Moringa for the prevention of childhood

blindness due to malnutrition. Indeed, Moringa, through her richness in vitamins, saves

precious eyesight in the most vulnerable victims: children with nutrient deficiency.

In Apdl 2008, the USA National Institutes of Health (I\IH), which is one of

the most fespected scienti{ic institutions in the wodd, celebrated Earth Day with

exhibits, posters, progfams dedicated to Moringa. The NIH Record publication

mentions: "perhaps like no other single species this plant has the potential to

help reverse multiple maior environmental problems and provide fot many

unmet human needs.tt

Newspapers and scientific journals mention Motinga more and more often' Until

recently, this tree wasn't reallv known in the \west, except to botanists. Today,

Motinga, the very plant that desperate mothefs from tropical countries used to save

their malnourished children, is also featured as the exciting ingtedient of fancy skin-

rejuvenating cfeams. The National Science Foundation and National Geographic

society, togethef with other organizations, have financed scientific studies and

collection of all Moringa species to gathef more information about this plant. other

prominent organizations that promote of study Moringa include: International

Moringa Network, GIANT-Global Initiative for AIDS Nutritional Therapy,

optima of Africa, Peace corps, and AGADA-Ahs1n2tiv6 Action for African

Development.

Among all the good news, the most moving stories came from the Senegalese project

"Mother ancl Child Health." In an effort to combat child death and disease due to

malnoutishment, the use of locally grown Moringa was ProPosed to infants' theit

nursing mothers and pfegn2nt women. Although Moringa grows in Africa, her leaves

were rarely used as food before. In the classical approach to treat malnourished

chddren, expensive industrial pfoducts such as whole milk powdet, vegetable oi1,

or sugar were proPosed. Most people could not affotd them, but Moringa was

local and easily grown. The medical staff advised pafents to Put a litde bit of lezf

powder in the child,s food evety day. children wete weighed before and after two

to three months supplement use. Many sutvived only on Moringa leaves or seed

powder! Pictures were taken to document the results. \when the womefl brought

back their children a few months later, they were hardly recognizabie! Malnourished

mothers who did not ptoduce enough milk for their babies also recoveted beyond

all expectations on a Moringa diet. More and more villages started to gfow Moringa'

and they spread the wotd.
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I cannot think of another comparable plant with such versatility and dchness.

Corn, another example of an extraordinarily beneficial plant, has a multitude of
uses as well (for oil, cereal, sugar, alcohol, flour, animal fodder, and others), but it
does not grow as fast or in poor weather conditions, and it is not known to contain

such a wide gamut of vitamins, nutrients or medicinal compounds as Moringa.

Are you impressed? You should be.

...IYe respect and honor and admirelou, O trees,forytoa represent both Peace and

Power-thowghJza are nighflya hart no neatxlre. Tboughyu sastain as witb

Jzar breath, Jzu will giue ap Jzur lfe to hoase and warm and teach us. IVe giue

tbanks foryur blessing ilpzn zar liues and apzn lar lands. Ma1 10il fare we// in

tbis cbosen p/ace. _Drttid Ceremony for Planting a Grove

Modnga: An Inttoduction



MORTNGA,
THE. ME,DICINAL PLANT

s I mentioned when introducing Moringa, it was used around the

world by many cultures for a vaieq of ailments for thousands of years. It is time

now to explore and explain in more detail some of the less known facts about the

medicinal properties, active compounds, and their effects on humans and animals.

Let me start with a short intoduction on medicinal plants and their importance

for human health. Herbal (plant) medicine is the most ancient form of healthcare

known to humankind. Plants as medicines are mentioned in historic documents

dating back many thousands of years. Futthermore, many cultures utith no written

Ianguages, like Amazonian Indian tribes, depended on oral communicatioll to convey

information and traditions which were also rich in plant stories. Since prehistoric

times and continuing to our modern days, people from all over the wodd have gtown

or collected plants for the prevention and treatment of diseases. Moringa oleferats

one of the best examples. The lfodd Health Orgzriza +jon (SYHO) estimates that

neaiy 80oh of the wodd population is dependent on traditional medicine for primary

healthcare. This is due to the factrhat,in many places, plants are the only available,

trusted medicine or the only affordable solution. As a tesult, piants cootinue to save

millions of lives evefy ye f. Of the many plants used around the wodd, some have

been carefully studied and used for the production of valuable drugs that can be

found in pharmacies. Remarkabiy, of the hundreds of plant-derived pharmaceutical

medicines, aboutT5o/o are used in modern medicine in ways correlating directiy with

their traditional uses by various native cultures! In other words, modern science has

validated most of the traditional therapies involving plants. This remains valid for

Moringa's precious medicinal Properties' as we shall furthet explore.
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How is Moringa Working?

Plants produce and contain thousands of chemical compounds that benefit the plant

itself. They protect the plant from herbivores ot damaging ultaviolet light, attract

pollinators, or prevent competitive germination. Moringa contains a long list of
nutrients and pharmacologically active substances such as natural antibiotics (fight
bactena, viruses, fungi), nitrogen-containing chemicals such as moringinine (which

increases heart and blood vessel tonus), antioxidants, and anti-aging compounds

(please refer to the chapter'Antioxidants in Moringa" on p. 53) which reduce the

cellular damage inllicted by normal metabolism. Various other compounds such

as enzymes, growth hormones, minetals are also present in Moringa. Most plant
antioxidants are also anti-inflammatory and cancer-preventive, thus delaying

degenetative diseases (age-related ailments) and aging of tissues. Examples of
antioxidants are the compounds called flavonoids (color pigments found in many

plants). To date, Moringa is known to contain a number of powerful antioxidant

flavonoids such as quercetin and kaempferol. Moringa also contains vitamins A (as

beta-carotene), C and E, which qualify as potent antioxidants as well.

Dietary plants are the main source of antioxidant, anti-aging
substances for humans!

. Vitamins are complex substances vitally import^nt for metabolic
and many other physiological reactions. Some of the vitamins (specifically,

vitamins A, C, and E) are also potent antioxidants. Vitamins may be considered

nuttients but they are also viewed as "medicines" when they bring the health

back into balance, normalizing and regulating the abnormal biologic processes

that lead to diseases. Moringa is a powerful vitamin factory; some of those

present in the various parts of the plant include vitamin C, beta-carotene (a
precursor of vitamin A), vitamin E, vitamin I{, and many of the B-complex

group of vitamins. These are reviewed extensively in the chapter "Moringa, the

Nutritive Plant".
. Antibiotics include antimicrobial, antiviral and antihelmintic (i.e., against

parasites, worms) substances. Some of the most powerful antibiotics have been

isolated from plants, but plants can also be used in theit whole form to fight
infections and parasite infestations. This extraordinary effect of plants is especially

impottant whenever the local population cannot afford expensive medicines from
phatmacies. Moringa has long been known to have powerful antibiotic effects

and was used by various populations around the globe against infections. Modern
science has confirmed and described pterygospermin, with excellent antimicrobial
and fungicidal properties. But that may not be all; Moringa seeds and leaves might
contain antibiotic substances th^t 

^re 
yet to be discovered.
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. Natural hormones, enzyrnesr minerals, and various phytochemicals

(plant-derived substances) with numerous pharmacological activities in animals and

humans. These are too numerous to mention, and it goes beyond the purpose of

this book to talk about their specific effects on health. Suffice it to say that plants,

generally, are an inexhaustible, fantastically useful and creative source of beneficiai

substances that can be used in many wa)'s to imptove human and animal lives, at

all levels. Niaziminin, another Moringa phytochemical, was shown to have potent

anticancer activity in animal studies. Intetestingly, long before research validated the

idea, people ttaditionally have used Moringa against abdominal and other tumors'

Hypotensive(owerbloodpressure)compoundsrllazirin,niazimicin,andniaziminin

A and B were also obtained from fresh leaves' These compounds belong to the

family of mustard-oil glycosides (very rare in nature)'

Moringa is so rich in beneficial substances, hence her numerous pharmacological and

nutritive activities. Her leaves are used for stabilizing blood pressure and blood sugar,

plus reducing high leveis of cholesterol in the blood' The pods and root are used to

tfear inflammations of the ioints, the seeds have antispasmodic propetties, the bark

can be chewed to stimuiate digestion, the flowers can heal various inflammadons,

and so on. For a short summafy of traditional, medicinal aPplcations of Moringa,

see Table 1.

IMPORTANT: Mote often than not, it iS impossible to point to a single, specific

pharmacological effect of any particular phytochemical ftom a plant. \x/hole piants

or their parts include a wide variety of active compounds that may act synefgistically

(compiement and empower each other) or annihilate each other's unpleasant effects'

The result of such multiple interactions between plant components' on one hand'

and plant components and animal organisms (cells, tissues, organs) on the other

hand, is expectedly complex. Humans and animals have tried Vafious plants and

noticed their effects on overall health. These ate, aftet all, time-tested medicines' Had

they not helped healing, people would have discarded them and searched for other,

more efficient plant medicines. In other words, if various cultures, in separate and

distant pafts of the wodd, have continued using Moringa as a medicinal plant, there

must be very reliable beneficial effects'

Table 1 explotes some of the best described healing ptoperties of Moringa's seeds,

leaves, and pods around the globe, from local traditional medicine' These medicinal

applications were discovered by people suffering from diseases generally diffetent

from those that afe common in the developed wotld. Theit main health concerns

were various infections and parasites, malnourishment, and skin inflammation.
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High cholestetol, heart disease, cancer, and Alzheimer's disease were riot on their

pdority Jist. But, as already mentioned and to be further explored, Moringa has

plenty of healthy surpdses fot people with a wide v^riety of habits and problems.

A diet rich in plants such as Modnga can significantly improve human health by:

-Controltng cholesterol levels and blood sugar and helping normal energy balance.

-Offering vitamins and minerals vital for maintaining normal physiology.

-Offering powerful anti-aging and anti-inflammatory substances, many with
anticancer properties.

Table 1.

The Traditional Medicinal Uses of Some of Moringa's Parts by Yarious Cultures
(African, Asian, American)

Note: Roots md brk ate also used in a vriety of ways for healing
(1) Induce prasite eliminations (kills parasites and their eggs).
(2) A life-threatening disease due to deficiency of vitamin C.

FLOWERS

N{oringa: An Introduction



Since my previous book about Moringa, flumerous scientific and medical studies have

been published. They are welcome proof and support for many of the traditiona-l

medicine claims about the miracle tree. Let's teview some of the most exciting recent

scientific data:

. Bioactive compounds with anti-inflammatory and analgesic (decrease pain

pereception) properties have been isolated from the roots of Moinga aleifera- These

substances act on the immune system, inhibiting inflammatory conditions such as

arthritis. The seeds were also demonstrated to reduce fever in animal models.

. New mechanisms of action have been desctibed through which Moringa

stimulates production of own hepatoptotective substances' They protect

the liver against chemical or drug damage. From this point of view, Moringa

was very active and compared well with silvmatin, one of the best known

hepatoprotective substances.

. Moringa was shown ro possess potent anrioxidant, hypolipidaemic (decreasing

too high leveis of Jipids in blood) and antiatherosclerotic substances with clear

therapeutic potential for the prevention of cardiovascular diseases. Atherosclerosis,

or hardening of the arteries, is characterized by the accumulation of particular fats,

calcium and other substances in the inner lining of arteries, forming plaques. Sevete

complications of atherosclerosis include stroke, angina pectoris, and myocardial

infarction-leading causes of illness and mortality in many countries. Studies in

animals demonstrated that the Moinga okfera leaf extract significandy inhibited the

formation of atheroscletotic plaques in the arteries. Moreovet, the preventive effects

were highly comparable to those of the most effective drugs (the gtoup of statins)

used today for these conditions. Based on these results, Moinga ttleifera mzy provide

a safe and affordable source for the prevention of cardiovascular diseases without

any reported toxic effects. This is absolutely outstanding news, since millions of

people around the wotld use statins daily to prevent comptcations and onset of

atherosclerosis.

. Moringa leaf powder was demonstrated to have hlpoglycemic effect on

diabetic humans and animals; eight grams per day for a period of two weeks has

shown marked reduction in the mean plasma glucose levels. Based on these results,

Moringa leaf powder was strongly recommended to supPlement the daily diet of
diabetic patients.

. The leaves and their extract were shown to accelerate wound healing.

Indeed, Moringa was used and is very effective as a skin and hair Protector against

environmental damage and premature aging. Even mote exciting, Moringa was

shown to prevent skin cancer in various animal models, and the research continues.

It wi// beggar a doctor to liue wbere orchards thriue. - Spanish proverb
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MORINGA,
THE, NIJTRITIVtr. PLANT

lthough nutrition and diet are pervasive buzz words today there is so

much information about food and ns11l611s-56me of it contradictorl'-that the

subject leaves many people confused. It is not my wish to add more confusion to an

other-wise important subject. Therefore I will explore Moringa's nutrients and ben-

efits, while explaining briefly their role in human physiology.

\ilfhat could Moringa bring to the

Sfesterners' Table?

Concenttated vitamins, minerals, a1l necessary
protein constituents, beneficial fats,
antioxid ant, 

^tranging 
and antt-inflamm 

^torysubstances, all in a readily absotbable form
and easy to digest = ^tt 

etterey food. Tasty,
but with very little sugar and salt.

!fle have seen the extraordinary benehts and nutritional value of Moringa for people

living in less fortunate or impoverished areas that are prone to drought. The leaves,

seeds and pods can be eaten fresh or dried in a variety of recipes. According to

Optima of Africa, Ltd. (optimawodd.com, a group that has been working with this

tree inTanzatia), 25 grams (less than an ounce) daily of Moringa leaf powder "wi1l

NIoritig:i:,1.n Intr-orlrictiot.r



tfying to noufish ourselves with nuttients and vitamins, Moringa can become a

unique "super,food" in our arsenal. It is unique because, even in smali amounts, it

can supply daily a wide gamut of vital nutrients with few calories. It would take reallr-

latge amounts and many qpes of foods - and calories - to bring all the nutrients,

vitamins and minerais, antioxidants and anti-agrng substances we should eat everl

day. Why not add a concentfated super-food like Moringa? One plant has it a11...

even gfeat taste!

Table2
The Main Nutritive Groups and valuable Dietary compounds in Moringa

1. Protein constituellts ot amino acids (the buitding blocks of proteins). There are

20 amino acids flecessary and found in human proteins, of which 9 are essential.

.41 9 ul" &"nd !1 Mgrgsa;

2. Carbohydrates (several of the "good" t1pe, including fibers; abowt 3-13 o/o in

:pods and leaves).

3. Mr.roel.ment minerais: calcium, magnesium, potassium, phosphorus, sulfur'

4. Microelement minerals: iron, zinc, copper, manganese.

5. Fats, as vegetable "i6 f".,y 
^.ia., 

U.n-A.i"f o-.gJoil, u.a tpo*fuUt" 1

\,'1tzm1nS.

6. Vitamins, many of which with antio).idaflt properties: vitamin C' E, F I{, pro-

vitamin A (beta-caroten.l..i-ptY "1,"-'"rl :!:4u1.n9., "11*:

Z. Chlorophyll, the green pigment of plants (includes magnesium in its molecule)/. ChtofophylL, the green plgment oI pgnts gncruoes IIlagIIcsIuI[ rlr rlb ururtrLurtr,/.

8. O,h.r plant pigments, some with antioxidant properties: lutein, carotenoids.

9. Plant hormones with anti-agrng ptoperties in humans: cytokinins such as zeatin.

l0.Plant,specific (phytochemical) antioxidants: quefcetin, kaempfetol and others.

l

11. Plant-specific sterols: beta sitlerol

And man1, others beyond the scope of this book.
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AMINO ACIDS IN MORINGA
..n

IIIIIta-

I rr",. are an important source of proteins, but most plants actualiy supply

the units making up the ptoteins: the amino acids. As you know, proteins, lipids

and carbohydrates are the three basic groups of biochemical substances of which
plant and animal organisms are made. Again, amino acids are the building blocks or
monomers of the proteins (which are long chains of amino acids linked together).

How Much Protein Do We Need?

Nutrition experts recommend that proteins (or amino acids) should account for
1,0-15'% of the calories in a balanced diet, although requirements for protein are

affected by age, health, weight, and other factors. Generally, a normal adult requires

approximately 0.36 grams of protein per pound of body weight, or 0.8 grams per
kg weight. That makes a total of 50-80 grams daily. Athletes have higher protein
requitements, and babies need much more protein per body weight than do adults.

Proteins are digested by the gastrointestinal system and then cut into smaller, simpler
units (amino acids) that can be absorbed through the walls of the intestines and

used by the body. After absorption, the liver and various tissues will make their own,
specificaliv needed proteins. Thousands and thousands of complicated proteins
make up the structure of cell walls, and the soluble particles in blood or less soluble

structures of bone and skin. Proteins interact with each other and specifically
tecogrize each other in order to perform all of our physiological functions. Life can
be seen as a complicated and beautiful "dance of proteins." Since proteins and other
nitrogen-containing substances are continuously degraded and rebuilt, they must be

replaced by a continuous supply of amino acids from the diet.

\Ir,tin*. -\tt ltr1rqtlr,tcti, 'n



Since ptoteins zfe cut into the smaller units and fe-syflthesized aftefwatds, amin

acids are the best matedal supply for making proteins in animals/ humans. Bv earin:

amino acids instead of long chains of proteins (as found in most animal-derir-ec

foods), the human boclv can save energy' time and " 'allergies' Manv allergies are due

to animal ptoteins' Therefore, bv eLiminating those proteins from one's diet' manr

allergies can be treared or controlled efficientll (Some allergies can also be due to

plant proteins.) Since some babies are alletgic to animal ptoteins of even sov proteins'

theyshouldbeprol'ideclwithaminoacids,whicharemuchsmalletmolecules,easier

to absorb, and do not usually trigger allergies'

There are twentv amino acicls present in the human bodl' Of those' nine ate know-n

to be ,.essential;" the-v have to be supplied b), the diet since the human body cannot

Synthesizethem,asitdoeswiththeotherllaminoacids.Fewfoodsateknrlv'nto
contain all essential amino acids-hence, the impottance of a complex' rich diet'

'fhe nine essential amino acids are: histidine, isoleucine, leucine, \'sine, methionine,

phenr,4alanine, threonine, trlptophan ancl r,a[ne. Histidine is considered essential for

chilclren and babies, not for adults. Strict vegetarians should ensufe that their diet

contains suffic:ient amounts of ail of these amino acids'

Moringaisoneoftheveryfewplantsthatcontainalltheessentialamino
acids, although two of them, lvsine ancl tryptophan' are poorirt represented in most

plants. Moringat essential amino acids pfesence and digestibiliq'scofe s afe mofe than

adequatewhenmeasutedagainstthestandarc]softhe\flHO,FoodandAgricultural

organization(FAo)andUniteclNationsorganizationG]No)forsmallchildten,
the most at-risk population group u'-hen it comes to proteins in food'

Compare<1 to so1'beans' one of the best knot'n ancl most valuable plant sources of

ptoteins, Moringa,s leaves fare r,ctt. well' The two plants have similar protein qualitv

andquantitl,.Foodscientistsoncebelieveclthatsoyproteins.V/efetheonll'plant-

based proteins with a quality equal to that of meat' milk and eggs' but now the-v

har.e addecl Moringa to this vety short [st. with all clue respect to soy and its fans,

I have to remincl you that soy might be a wonderful soutce of proteins but it is not

famous for its content of vitamin c, iron, calcium, and othet nutrients. Moringa is!

Also, many babies ate allergic to soy's ptotein. Sometimes these babies are lactose

intoierant as we1i, so they cannot cldnk milk or use it as I soufce of protein' Since

there are no fepofts of any Moringa-tfiggefecl allergies, ancl since it is safely used as a

food for numefous healthy ancl sick chilclren, N{oringa can become a principal source

of amino acicls in babl' nutdtion, replacing soy!



Another recent concern related to soy is that alarge proportion of the soy cultivated

in the United States today is genetically modified (GX! but not labeled as such.

The European Union, Japan and other countries often reject GM piants or require

strict labeling of the foods containing GM products. Soy is present in a large vatiety

of products, from baby food to supplements, in soy protein isolate or flour. Most

believe that there is no safe way to identify and differentiate GM soy from non-GM
soy in the U.S. or Canadz. While the debate about GM plants is understandably very

hot, I do not intend to discuss this here. Suffice it to say that GM plants contain

foreign proteins, sometimes dedved from insects, which may induce allergres and

other health problems in some people. GM plants also pose a serious threat for the

environment and common plants or agricultural heritage. Their long-term effects on

human health have not been studied yet, but GM plants have been highly promoted

and sold unlabeled on North American food matket shelves. Therefore, to vegetarians

and everybody concerned about their plant protein sources, such as soy, Moringa's

amino acids should be a first-line supply, together with her other wonderful nutritive

quaiitiesl Table 3 compares the essential amino acids composition in Moringa and

soy proteins. Don't miss this eye-opening tabie!

Table 3
Essential Amino Acids Composition in Proteins of Moringa (leaves) and Soy
(protein isolate)

Soy Protein FAO/WHO Moringa oktfera

2-5 yr-old Extracted
Reference Leaves

Pattern
Essential Amino Acids mg/g protein mglg protein mg/g protein 

]

Histidine

Methionine * Cystine

Phenylalanine * Tyrosine

26

90

38Threonine

] Trl,ptophr'

iValine

(Moinga oleit'era atino acid values arc taken ftom F. N. Nlakkar et a1.; see references. Thcsc values can vary slightly from
product to product.)

105

50

21

25

(l-J

34

t1

63-):)

19

28

66

58

31

5l

_t__
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Dieters, strict vegetafians, and anyone consuming an inadequate numbet of calories

may not ingest adequate amounts of essential amino acids. In the latter cases, the

body will break down the ptoteins in the muscle and use those amino acids to meet

the needs of vital orgzns. In cases of amino acid deficiency, especially in children,

certain diseases and stunted growth might occur'

REMEMBER: As with all other nutfients, the amino acids are best absorbed from

a complex, naturally-occurring food or plant source'

SUMMARY

Moringa is one of the very few plants that contain all nine essential amino

acids, and theit presence and digestibility are as good as soy' one of the best

ptotein soufces. Soy is often a highly processed pfoduct while Moringa is

presented in its natural state-not genetically modified or altered by humans.

Moringa's essential amino acids presence and digestibility are better than

those tequired by the standards of WHO, FAO and UNO' Moringa' even in

small portions, provides adequate amounts of proteins for everyone, including

healthy or medically compromised individuals, children, and seniors.



MINE.RALS IN MORINGA
MACRO AND MICROE,LEMENTS

ur bodies contain, in various amounts, abowt 5o/o minetals. Over 20

minerals are needed fot notmal physiology: some in relatively large amounts, known

as macroelemsnls-5u6lr as calcium, potassium, and phospholls-21d s{1e1s

in small amoufits, known as microelements or trace minerals-like iron, copper

and zinc, Some believe that we have in our bodies all the minerals of our planet,

and they dl play a tole, although not entitely understood by scientists at this time.

Research continues!

For simplification, minerals have two general functions: building tissues and

regulating their function. Almost every process in out bodies is regulated at one level

or anothet by minerals. The human body does not produce minerals; they all must

be ptovided by food.

Macroelements in Moringa

Calcium Moringa leaves contain high amounts of calcium, about 500 mg per 100

g of leaves, while the leaf powder can have about five times more calcium per 100 g.

The daily recommended dose for an adult is about 1,000 mg, with more needed for
pregnant ot lactating women. Remember, calcium is consumed and excreted every

day. Ideally and impottantly, the consumed calcium should equal the amount of
calcium excteted. Calcium is a vital mineral for numerous physiological processes,

such as building and maintaining healthy bones and teeth, blood clotting, and other

vadous cellular functions, like maintaining notmal heart rhythm and the ffansmission

of nerve impulses. Almost all the calcium in the human body is stored in the bones
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and teeth, and when calcium is needed in the blood-for instance, if it is missing

from the diet for 2 vThils-11 is released @orrowed) from bones. This can lead to

decalcification of bones if extended ovef long pefiods of time. calcium is important

for so many body functions, yet most of us associate calcium only with bone health

or d.isease. Let's explore the role of calcium in maintaining strong bones. Bones are

living tissues, constantly formed and remodeled. Even in healthy individuals who get

enough calcium and physical activiry, bone destruction exceeds bone production after

the age of 30. osteoporosis (porous bones) is caused by an imbalance between bone

building and bone destruction. More than ten million Americans, mosdy menopausal

women, have osteoporosis.

How can we Delay or Prevent osteoporosis? By eating adequate amounts of

calcium and maximizing bone stores during the times when bone is growing fast-

especially up to a!5e 30; by exercising tegulady, consuming adequate amounts of

vitamin K, usually found in green leaves; and getting enough vitamin D. Moringa

benefits here in at leasr two ways: by its high content of calcium and by its good

content of vitamin I{. But, as we shall see latef, Moringa, as a plant, may fight

osteoporosis in other ways as well. 'We can obtain calcium from various food sources

including dairy products (with high concentration of absorbable calcium) and dark

ieafy greens of beans (with varying amounts of absorbabie calcium). Thete is a hot

debate over which source is actually better for supplylng calcium that can be utilized

by the bones and used by the whole body. According to recent research, too much

antmzlprotein intake can leach calcium from the bones. As the body digests protein,

it releases acids into the bloodstream, which 
^fe 

flevtrahzed by drawing calcium from

the bones. The more animai proteins, the more acidity in the body and less calcium

fixed in the bones. It is clear now that animal proteins can cause more acidity and

calcium leaching from the bones than plant proteins. Plants, or a plant-based diet

actually alkaltnizethe body, while animal proteins acidify the body' These facts might

also explain why certain people who consume fewer arimal products, including

milk and cheese, suffer significantly less osteoporosis than North Americans or

Europeans. Good plant soufces of calcium, such as Moringa, are better for long-

term prevention of calcium loss!

Are there any other reasons for supplying your calcium mosdy from plant sources?

You bet!

1. Dairy pfoducts are high in "bad" satufzted fats that increase the risk of

heart disease and other illnesses.

2. Many adults, especiaily Asians, Hispanics, African-Americans, and even

children, have iactose intolerance.
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3. Galactose (a milk sugar) has been linked with a high incidence of ovarian

problems, including callcer.

The following table (Iable 4) compares the approximate amounts of calcium in

various sources, both of animal and plant origins.

Table 4

Magnesium Modnga leaves and pods contain another important macroelement,

magnesium. Approximately 25 mg of magnesium can be found per 100 g of leaves or

pods, while the leaf powder can contain approximately 370 mg Per the same weight.

Magnesium is similar to calcium in several ways; 607o is found in the bones and

teeth, and the balance is found mosdy in the muscles. Magnesium is the second most

abundant positively chatged element found within the cells, where it plays vital roles

in the processing of energy. Magnesium is linked to a substance known as adenosine

triphosphate, or ATI the main "energy molecule" in the body, which activates

about 300 different enzymes and enzvmatic reactions involved in functions such

as genetic material synthesis, energy storage, intracellular mineral transport, muscle

contraction, nerve transmission, blood vessel tone, and many others. Magnesium is

exttemely vital to health because:

' It stimulates gastric motility and intestinal function (it is a laxative).

. It is a relaxing ion for the nervous system and blood vessels; thus it fights

stress, irritability, and high blood pressure.

Comparison of Various Calcium-rich Food Sources

Food (1009) Calcium (mg)

Skimmed milk 120

Yogurt, low fat 180

Spinach 130

Cheese 480

Beans 60

Iceberg lettuce 90

Salmon 180

Nuts, seeds 70

Green peas 35

Modnga leaves 440

\'1,,r-jnu.t: .\rr TtrtrlJLLcri, rtt



. It is involved in calcium metabolism and bone fixation; thetefote magnesium

supplementation improves bone mineral density, while low intake has

been associated with the development of osteoporosis'

The recommended dietaty dose for magnesium is 350 mg per day for men and

280 mg fot women. Magnesium is obtained from the diet, but not all sources are

equal in terms of bioavailability. How much magnesium is truly absotbed and used

by the body? Magnesium derived from metallic soufces (such as salts of magnesium

pfesent in water or many vitamin pilis) is less absotbable, whereas magnesium derived

from plant sources is mote easily absorbed'

ATTENTION SOFT DRINK LO\IERS: The excess phosphate found in

soft drinks depletes youf mzgnesium; therefore you need higher amounts than

recommended. This is also vald for over-stressed people @--...like me and

you), athletes, pregnant and lactating women' and diabetics' Long-term magnesium

deficiency may manifest as depression, irritability, heart problems, weakness, poot

coordination, nausea, vomiting, and tremors.

Sulfur Now this is the Cinderella of all minerals. Sulfur is one of the most

important but neglected nutrients, maybe more impoftant than magnesium' iron'

sodium, iodine and even many vitamins. Sulfur has incredibly diverse roles; it is part of

many proteins, boosts resistance to diseases, fegulates blood sugar, and helps detoxifu

the body. Sulfur is the third most abundant mineral, after calcium and phosphorus,

in the body, but researchers have not yet established the exact daily requirement. It is

assumed we all get enough sulfur if we eat plenty of ptoteins or other compounds

containing this element-mostly in fresh or uncooked foods. @[ost people are sulfur

deficient unless they eat fish and raw meat afid their vegetables uncooked!) Most of

us need about 850 mg of sulfur for basic tufnovef (daily needs to replace what was

used in the body). Moringa offers a good quantity and quality of organic, absorbable

sulfut, from 140 mg per 100 g of leaves and pods, to more than 800 mg in 100 g leaf

powder, making it an excellent source of sulfur for everyone'

Why is Sulfur so Important? Sulfur is found in evety living cell; it is a constituent

of the essential amino acids methionine and cysteine, vitamin B1 and biotin (another

tlpe of B-vitamin), the powerful antioxidant glutathione and the anticoagulant

heparin. Sulfur is found in hormones like insulin, which regulates blood glucose

levels. Sulfur is part of the biological "cement" that keeps cells and tissues togethet,

forms skin, hait, nails and the cariTzge that pads the joints. Now it aches! $Ue would

fdl apzrtwithout sulfur. Speaking about pain and joints, many are now familiar with
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the sultur,b,rsed compound MSM or methylsulfonylmethane, a nztural substance

present irr humans, many animals and certain plants. MSM is 34 percent sulfur. MSM

is so important for paifl and inflammation relief (in arthritis, back pain, headaches,

iibromr-algia and othets) that it is now present in various suPplements' You can help

rour bod,v produce this beneficial suifur-containing substance right there where it is

needed. The sulfur from uncooked Moringa can be absotbed and used to synthesize

the necessary sulfur-containing substances. Be good to your ioints and get your

sulfur from organic sources. It could help alleviate those ioint painsl

Microelements in Moringa

Last, but not least of the minerais, microelements are called "micro" not because

they are of less importance, but because they are needed in smaller amounts

than macroelements such as calcium. Moringa contains significant amounts of

microelements such as iron, zinc, copper, manganese and selenium. I am sure, as

the research on Moringa progfesses, more minerals will be discovered in the plant.

Iron Moringa is already famous for her high content of this vital mineral. I don't

know if Popeye has yet found out, but Moringa has much more iron than spinach.

100 g of leaves or pods, or 25 g Qess than an ounce) of leaf powder could provide all

the daily iron needs of an adult, about 10-20 mg. Iron de{rciency is a serious problem

not only in impoverished regions of the wor1d, but even in the U.S. A recent United

States Department of Agriculture GISDA) survey indicated that small children (1-2

yeats old) and women ages 12-49 do not get enough iron for their physiologcal

needs from their diets! Surprised? Iron is one of those finicky nutfients that like

good company in order to be absorbed and stay in 1-our body! \ilhile many foods

contain iron, it is not easily absorbed unless certain nutrients such as vitamin C and

others are present. Iron in animal foods, such as meat, is well absorbed (15-45 7") but

is not well absorbed from dair,v products or grains (including your bteakfast cereals!).

Coffee, ted wine and black tea also inhibit the absorption of iron from food, while

multivitamin/multi-mineral pills do not really help you with iron, eithet. Remember,

I mentioned eariier the importance of ingesting complex foods rather than taking

vitamin pills for the best soutce of nutrients? Since Moringa contains high amounts

of vitamin C (please review "Vitamins in Moringa" on p. 34), it represents an

excellent source of absorbable iron.

Why is Iron so Important? Iron is a constituent of hemoglobin, the main protein

that carries oxygen in the blood to all cells and also forms part of the oxygen-

carrying protein myoglobin in the muscles. As you know, out bodies cannot function
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without oxygen being transported to all tissues. Iron is also a necessafy comPonent

of many enzymes, the dynamic proteins involved in ai1 metabolic, digestive, and

fespifatory pfocesses. Iron is concentrated in stofage forms in the body, as feffitin

and hemosidedn (15 o/o of the iron is stored for future needs and mobilzed when

food intake is inadequate). \fomen with hear'ry menstrual pefiods can lose significant

amounts of iton. Too much iron is not good eithet; consequendy the body strives to

maintain nofmal iron levels by controlling the amount of iron absorbed from food.

Supplements in the form of soluble iron salts can be dangerous if thete is no iron

deficiency Again, the best source of iron is your nutitious food!

Manganese This is aflothef essential trace mineral with multiple functions'

Manganese is mostly concentrated in the bones, kve! pancreas and brain. It is a

component of several enzymes such as manganese-superoxide dismutase, which

pfevents tissue damage due to oxidation. Manganese also activates numefous enz1rmes

involved in the digestion and utilization of foods, breakdown of cholesterol' sex

hormone production, afld the function of bones and skin' The estimated adequate

dietary intake for manganese is 2-5 mg for adults. Motinga has 5 mg pef 100 g leaves

or 50 g leaf powder, and thus quali{ies as an outstanding source of manganese. In

humans, manganese deficiencies 
^te 

f^te>although some gfoups of population might

have suboptimal leveis, including people with osteopofosis znd multiple sclerosis'

Motinga soufces afe better than many others considered excellent (providing more

thanlmg mangaflese per serving) including pecans> peanuts, oatmeal and bran ceteal'

Attention: vefy little manganese is found in meat of fish, dairy products, or sweet and

refined foods! Please read food labels! See what you eat and notice how many vital

nutrients are missing or are lo$,/ in processed, cooked foods'

SUMMARY

Moringa has a substantial content of vital macfo- and micfoelements

such as calcium, iron and sulfut, all absolutely necessary for good health'

Flumans do not pfoduce minerals, therefore, they all must be provided

from food.

Moringa leaves contain calcium in quantities similar to cheese, and far higher

than most plants.

Moringa leaves afe vefy rich in iron in compafison with spinach

and other plants.
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F^-"TS IN MORINGA

oringa seeds contain between3}-42oh oil, with 13oh satuzted fats and

82o/o wnsarsxated fatty acids (those considered very beneficial in the diet). The leaves

and pods, surptisingly, also contain 1.-2oh fats. Since Moringa is a food champion and

seems to gather all the best nutrients for us, dont be surprised to find out that it also

provides some of the Essential Fatry Acids (E,Flf.), and other "good" fats as oils. As

in the case of essential amino acids, the EFlfs cannot be naturally synthesized by the

human body; therefote they must be obtained from the dtet. Moringa ol.efera (oleifen
is the Latin term for "oil-containing') surely deserves her name.

The Good, the Bad and the ... Oleic Acid

Don't eat too much fat! A fatty diet is unhealthy, right? WRONGI Fats of the good

sort, as we shall further explore, are absolutely vital for health. All cells, especially

the membtanes surrorinding the cells, contain large amounts of fats (including

cholesterol), and our brains are composed mosdy of fat. Cann't keep a brain without
fats! Most of the body's biology-including hean function, blood pressure, fertiJity,

inflammation and immunity resistance to various infections and even cancer-
depends on the presence of optimal fats. Damaged cells are teplaced with new ones

on a daily basis; in this process, fads are absolutely flecessary, as they make up a good
proportion of the cell membranes. A low-fat diet will make you very ill in the long
ruq it induces heart problems, stunts growth, and harms the liver, kidneys, endocrine

glands (drat secrete out hormones) and the immune system. Not all fats are equal,

though. While animal sources contain mosdy satuated fats (more hydrogen in their
chemiel or "bad" fats, many plant-derived f^ts 

^re 
high in unsarurated,

beneficid oils The more unsaturated a fat is, rhe more liquid (oily). \X{hat about the
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amount of fats in the diet? Detailed research has shown that the total amount of fat

in the diet (high or low) isn't really linked with disease, but what really matters is the

qpeoffatinthediet.ThesecfetiStosubstitutegood,vegetablefatsforbadfats.A
particularly harmful group of fats are the man-synthesized hydrogenated (trans) fats

thatcanbefoundineverythingtoday,suchasbiscuitsandcandies,margarinesand

vegetable shottening, fast foods and in most commercially baked goods'

Saturated fats incfease the occurrence of chronic diseases, inflammations,

heart problems, strokes, atherosclerosis and others'

IJnsaturatedfatsprotectagainstmanydiseases,includingcancertnoudshthe
body and fight inflammation, depression and infections'

What About Cholesterol in Food? Although it is important to l-imit the amount of

cholesterolinthediet,dietarychoiesterolisn'tthemainenemy'Highcholesterolin

the bloodstte amrrl ysignificantly inctease the risk for heart disease and strokes' But

the choiesterol in the blood is mostly ( 5 o/o) made in the liver, while only a quarter

isderivedfromwhatisabsorbedfromfood.Again,thebiggestinfluenceonblood
choiesterollevelistheratioandtypeoffatsintirediet'(Formoreinformationabout

cholestetol and why Moringa could help, please review the chaptef "Beta-sitosterol

in Moringa" on P. 45.)

oneofthebesttlpesoffatsisoleicacid'amonounsaturatedoilwhichisactually
pfesentinMoringainhighquantities.AboutT3TooftheMoringaoilisoleicacid,
whileinmostbeneficizlplantoils'itonlycontfibutesupto40%lFofinstance,olive
oil (one of the best, healthiest t1,pes of fats) is about 75o/o oleic acid, while sunflowet

is about 20ok, andcanola about 557o oleic acid. simi-lar to olive oil' Moringa has only

137o saturated fats.

Youmusthaveheardaboutoleicacid,therrrainfztinolveoil-oneofthebest
known secrets of the healthy Mediterranean diet, which is linked to lower rates of

cardiovascular disease and certain types of cancet. The Meditetranean diet is actuah

dch in fats, but we arc rca|7y talking about the good oleic acid. Science has cleatly

established the link berween reduced incidence of cardiovascular disease and olive oil

(oleic acid) and it is believed that this is due to its ability to lower cholesterol levels'

(High cholesterol levels are a main risk fzctor for cardiovascular disease') Risk factors

of heatt disease, stroke, and high biood pfessufe are also positively affected by oleic

acid. Some scientists have recommended the daily use of olive oil to lower the need

for antihypertensive drugs! oleic acid also reduces atheroscierosis (rardening of the
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arteries). European studies have found significantly lower breast cancer incidence
among women with a high intake of monounsaturated fats, mainiy in the form of
olive oil. As of this date, science has yet to study the benefits of Moringa oil, but that
da1'will surely come in the not-too-distant future. However, since Moringa oil is so

similar to olive oil, one could expect similar beneficial ptoperties.

Another exciting property of oleic acid is related to its ability to regrlate the blood
glucose levels. Glucose is the common t1.pe of sugar in the blood. Research studies

have shown that olive oil can markedly lower blood giucose levels. Even diabetics

who switch from a high-carbohydrateflow-fat diet to ahigh-fat (50% of calories

coming from fat) diet, with most of that fat as olive oi1, can lower their blood sugar

ievels so much that they require less insulin injections. Insulin is the pancreatic
hormone regulating, among other things, blood glucose levels. some diabetics do
not produce enough insulin anymore, while othets have become "insulin-resistant,"

meaning that their cells do not recognize and do not react anymore to the body's

own insulin. Both groups require consrant rreatment and careful diet habits.

Even in the case of insuLin resistance, oleic acid may help to prevent or delay the
onset of the diabetes by preventing insulin resistance. Many overweight people are

candidates for diabetes with insulin resistance. For them and for anybody else, it is
worth taking a good look at oleic acid and replacing the saturated fats with plant oils
rich in oleic acid.

Similar to olive oil, Moringa oil also contains 1-2%oF,FHs such as the omega 3 and

omega 6. EFAs favorably affect atherosclerosis, coronary heart disease, inflammatory
disease, depression and even behavioral disorders (temper tantrums, Iearning, and

hvperactivity in children).

-\n inadequacy of essential fatty acids is one of the main, widespread nutritional
denciencies amoflg Americans and, generally, other modern societies consuming a

:enned or over-processed diet. This is a serious health risk, especially for children,
:::ce tar$- acids are crucial for proper growth. The brain development of growing
ie::-.es and newborns depends absolutely on the presence of EFAs.

-{TTENTION PARENTS oF H\aPERAcrIvE CHILDREN: Recent studies
l'-i-;; 5!"1s11-tt that hlperactive children have much lower levels of essential fatry acicls!

T.i<e -: lrok at the labels of the cookies, cereals, peaflut butter and other foods;
:opi:ce r-rrods containing hydrogenated or trans fats, and introduce instead plenty of
:r-"-d- tresh tits: rarv nuts, extra virgn olive oil, flax, {rsh and Moringa!
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SUMMARY

Moringa oil fat composition is vety similar to that of olive oil, one of the most

studied, most beneficial types of fat.

The main (73%) fat in Moringa, oleic acid, is an unsaturated fat linked to

reduced incidence of heart disease, atherosclerosis, and various cancers.

Moringa leaves and seeds also contain beneficial essential fatty acids (EF,ts).

The type of fat is more importafitthafl the amount of fat in the diet.

Strive fot unsaturated fats!
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VITAMINS IN MORINGA

J- Y I-oringa is a vitamin treasure. Vitamins C, E, E K pro-vitaminA @eta-

carotene), and many of the B-complex vitamins-B1 ,F2, B3 2nd 6h6[ns-21s

found in various parts of Moringa. Vitamins are orgaric compounds absolutely

essential for grorruth and maintenance of life in plants and animals. They are classified

into two groups:

1. Fat-soluble (iposoluble): vitamins A, q E, K. These may be stored in the

body in fat tissues.

2. !7atet-soluble (rydrosoluble): the B-complex, vitamin C. These are excreted

when not needed for use.

Replenishment of these to the body is a cittcal process. Interestingly, vitamins have

the same roles in almost all forms of life, but higher animals (including humans) have

lost the czpacity to synthesize many of them, Consequendy, most vitamins have to

be suppJied by food. Vitamin deficiency generates serious diseases in all organisms

requiting them.

Vbt functions do vitamins perform? Vitamins function in many metabolic

reactions. For insance, fat-soluble vitamins act as regtiators of specific metabolic

rdllo1 vtile yrter-soluble viamins function as coenzymes (workmates of
eeymcs uhkh @ntrol biochemic4l reactions and utilization of energy). Important
lideic.l fffiirm, snch as blood coagufation, vision, growth and development,

C* snmirymd @n€ctivity, bone formation and calcium fixation, and many

othetsi d€pend m tte presena of rylop'tiete amounts of vitamins.

There is so mud infcm*ftn ayaihble about vitamins, often contradictory that

it seems drat anyone c*n be a speialist Mukivitamin pills are in every household

lloringa: An Introduction



today, although it is safe to say 1[21 most people in the \X/estern world probably do
not need multivitamins regularly. Of course, a medical prescription is an exception.

In addition, many suppliers offer vitamins that are not truly absorbed due to poor
formulations. These vitamins are not truly "bioavailable" (absorbable and available

for maximum effectiveness to the bod1,). Alternatively, all humans need complex,

natural vitamins provided by a nutritious diet consisting mostlv of plants Qeaves,

fruits, seeds, roots, sprouts, legumes, mushrooms, etc.). Remember, nutrients are

meant to v/ork in a delicate balance with each other, not as separate compounds, as

often formulated in pi1ls, capsules and tablets.

Vitamin C A superstar among stars, vitamin C (ascorbic acid) is one of the best-

studied substances supplied by the diet. This water-soluble vitamin is not a coenzyme

but rather is tequired, among others, for the synthesis of collagen, a protein of
the connective tissue in vertebrates. It does not sound too important but, in fact,

without collagen our bodies would fall apart. One of the main symptoms of scunl;
stemming from lack of vitamin C, is the loss of teeth, but this is just the beginning

of a painful, deadly disease. Scuny is rare today but mild vitamin C deficiencl

is probably frequent. This is due to the fact that vitamin C is very sensitir-e and

easilv lost during cooking afld processing of foods. Fresh fruits and greens have

bioavailable vitamin C in various amounts. Juicing fruits and vegetables is also a great

way of suppl,ving vitamin C.

Since the human body is unable to manufacture vitarnin C, n-e must acquire
it from our diets -read PLANTS. Moringa contains abund:ir rnounrs of vitamin
C. 100 g Moringa leaves contain more than 200 mg r-itar:r C. rrhjle 100 g orange

juice has only about 40 mg of vitamin C. As r-ou knou-. cr=us lrrits such as oraflges

and Limes are considered to be among the best sources oi -,'iL::r.:r C. undl }Ioringa.

Vitamin C is surounded bv some contro\-ersr'ri :e:ns ,rl cirulv allos'ance and uses.

All this fuss about vitamin C is due ro irs mai',- other iuncdons besides collagen

fotmation. Some of the functions of r-itamin C currendl known are listed below:

' Supports and enhances the imn-rune s\-srem in manv ways; it has antiviral,

anribacterial and andcancer prope'rie..

'SuPPorts the function and r-italin- oi blood r.essels. Therefore, it is beneficial

in various conditions such as coronarv disease that affects the heart arteries.
. Has powerful antioxidant capacin. and anti-aging properties. Vitamin C

combats the oxidation of lipids, which has been linked to degeneration and premature

agng, and works inside the cells to protect the genetic material from damage caused

by free radicals. (Please review the chapter dedicated to antioxidants on p. 53.)



. Supports detoxification and neutralization of toxins and Pollutants by

stimulating detoxifying enzymes.

while the recommended dose is only 60 mg of vitamin c per day (and that is found

in just an ounce of Moringa leavesl), many argue for much higher needs - atleast 2

gfams pef day. But some claim that so much vitamin c is useless or even dangerous

to our health.

Hmm...V4roshouldlbelieve?Mostoftherimelpersonallyusemy..BEAR
method." since our closest relatives in what concefns the digestive system' are

omnivorous animals such as bears and monkeys (primates) who enjoy huge amounts

of fresh greens and fruits loaded with vitamin c, daily, we humans could also require

huge amounts of vitamin C for proper health' In any case' 1 -2 g of vitamin C cannot

be dangerous to us; this is probably the amount of vitamin c that our ancestofs ate

during most of their long development as Part of the animal kingdom' when they

used to inhabit the wilderness.

There is a wealth of evidence about better health and reduced death rates from heart

disease , cancer and other diseases, with 1-2 g of vitamin C per day for an adult' The

mofe greens and fruits, the better. To enhance its antioxidant Propefties' it is best to

supply r.itamin C with other antioxidants, especially those found in plants' as there is

strong evidence of synefgy between vafious antioxidants. In other words, birds of

a feather...work rogerhef! Since Moringa is also rich in various other antioxidants,

it makes clear sense to consider it as an excellent source of bioavailable and efllcient

vitamin C.

The B-Complex of Vitamins-to B or not to B Healthy?

The following vitamins a:re p^rtof a complex group of vital factors for our health'

Their deficiency leads to serious diseases. Moringa is an excellent source of vitamins

from the B-comPlex grouP.

vitarnin B,1, also known as thiamin, v/as the first B-vitamin to be discovered. It

is part of alzrgegroup of water-soluble vitamins, the B-complex grouP' Vitamin

81 is vitai for the production of energy within every cell and plays an essential role

in the metabolism of various sugars (carbohydrates), which are a maior source of

energy. This vitamin is also needed for the processing of fats and proteins and for

the normal function of the nervous system, heart and muscles' For instance' vitamin

B1 supports healthy development of the fat-like layer which surrounds most nefves,

called the myelin sheath. In the absence of vitamin 81, this layet can degenerate or
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become damaged, making nervous transmission problematic. consequently, some
of the syrnptoms of vitamin 81 deficiency arc patn, prick-ly sensations and nerve
deadening.

Interestingly, there is a decline in vitamin 81 levels with age, even in apparently
healthy people. Serious deficiencies are not common in the s7estern wodd, although
alcoholics, smokers, hear,y drinkers of coffee andtea,and people with malabsorption
conditions (who cannot proper\ absorb nutrients) or poor eating habits may be
deficient in this important vitamin. They might need 5-10 times the ordinary amount
of vitamin 81!

Some might wonder what I mean by poor eating habits. we[, vitamin 81 is exremely
unstable. From this point of view, poor eating habits that do not supply enough of
the vitamin are actual)y very common. Examples of poor eating habits incrude:

. Eating mosdy cooked, boiled, or processed food such as decorticated grains.

. Eating mosdy white flour bakery products instead of whole grains.

. Long-term refrigeration or fteezitg of foods: after one yea\ mote than 90oh

of vitamin B1 in greens is lost and many other nutrients ate also depleted.

If you think you share these habits (and many do!) you sho'td consider introducing
some rich, ra$/ greens and vegetables in your diet. Pills rvouldn't really help you as

many supplements contain vitamin 81 in a biologicaliy inactive form called thiamin
hydrochlodde.

The recommended daily allowance for adults and children is 1-2 mg per day. Now,
you might think this is a small amount but vitamin 81 is not r.err- abundant in foods,
especially in our over-processed foods. As I said, it can easilr- rznish after cooking.
Fot a list with vitamin 81 sources, see Table 5. Please note that Moringa leaves

contain large amounts of vitamin 81 even compared with the best sources aheady
known. The leaf powder is 10 times more concentrated in vitamin 81 than the
leavesl
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Table 5

Sources of Vitamin 81

Vitamin B1 (mg)

Romaine lettuce 0.11

Tuna (broiled) 0.32

Broccoli (raw) 0.03

Biack beans (boiled)

Moringa leaf powder

For those concerned about calories, keep in mind that tuna might have more vitamin
81 per weight, but provides many more caiories than Moringa. Tuna also does not
supply the broad spectrum of nutrients that Moringa provides.

Modern nutrition science has shown that vitamin 81 works hand-in-hand with
vitamin 82 and vitamin 83, but Moringa "knew" this from the very beginning. As
a wise plant, Moringa has decided to produce the other rwo vitamins as u'ell, just to
make it easier for us!

Vitamin 82 is also known as riboflavin and is another vital factor required for the

production of energy, proper use of ox1'gen, and the metabolism of amino ac.ids, fats

and carbohydrates. Riboflavin is needed to activate vitamin 86 and assist the adrenal

glands that produce a vatiety of hormones reguiating water and mineral balance.

Riboflavin is important for red blood cell formation (these cells transport oxygen
to the tissues), antibody production (antibodies protecr us against infections), and
growth. It is required for healthy mucus membranes, skin, for the absorption of iron
and certain vitamins. And the list goes on...

0.20

i

L

Asparagus (boiled) 0.12

Green peas

Carrots (raw)

Corn @oiled)

C)range

Red meat (cooked) 0.15

Soy beans (cooked) 0.12

Moringa leaves 0.21
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The recommended dietary allowance (RDA) is about 1-1.5 mg per day, but some

groups of people, such as athletes, alcoholics, and cancer patients, need more. The

use of antibiotics and birth control pills also calls fot more vitamin 82. The good

thing about this vitamin is that it is much more resistant to cooking, although it is

sensitive to light. However, 70o/o of it is removed from whole wheat (a rich source)

during processing of flout. This is another reason to replace white bread with whole-

grain btead.

So what is the content of vitamin 82 in Moringa? Moringa leaves compare with
broccoli and spinach in 82 content, with about 0.07 mg per 100 g, while leaf powder

has 20 mg per 100 g.

Vitamin 83 is the name given to nicotinamide and nicotinic acid. This vitamin

is important for producing energy and the metabolism of proteins, fats and

carbohydrates. Vitamin 83 also supports the digestive system function and promotes

healthy skin and nerves. Moringa leaves and pods contain 0.5-0.8 mg while the leaf

powder has mote than 8 mg vitamin 83 per 100 g.

Choline is part of several major phospholipids which are critical for normal

membrane structure and cellular function. It is also used by the kidneys to maintain

water balance and by the liver for synthesis of various compounds. Cholne is
particulady needed by athletes and people who exercise vigorously and is vital for the

developing fetus and the infant. Pregnancy and breast-feeding might deplete maternal

stores of choline, therefore these conditions will also require extra choLine. Aithough

the body can synthesize part of the choline in case of de ficiencr, it is recommended

that humans intake enough choline from their diet. trIorinea leaves contain more

than 400 mg choline/100 grams, which is about the dailv recommended amount in

adults.

LIPID-SOLUBLE VITAMINS IN MORINGA
Vitamin A is a lipid-soluble vitamin of r-ital importance for vision, skiri structure,

and immune system functioning, among others. It is believed that this vitamin is

the most important vitamin for immune protection against all kinds of infections

and possibly cancer. It is the vitamin of healing and rvithout it, any tecovery and

healing process would be delayed or slowed. It is also known to be involved in bone

development. Vitamin A deficiency leads to disorders of the reproductive system,

infections, xerophthalmia (a drying condition of the cornea of the eye), blindness,

and ultimately death. Vitamin A-related blindness in children was and still is a terrible

medicai situation in impoverished countries of the wodd.
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Vitamin A is an excellent example to illustrate the power of z natural, balanced diet

versus man-made vitamin pills. While vitamia A is essential for health, an excess

of it can lead to ser.ious medical problems, but an excess of vitamin A can on-ly

be achieved by abusing vitamin A supplements. Since it is a liposoluble vitamin, ir
can accumulate in the body Qiver) and lead to toxicity. (lWater-solubie vitamins like

vitamin C and the B-complex are e[minated easier when in excess.)

I know that Eskimos are going to cofltradict me here: one can achieve excess of
naturally-occurring vitamin A not only with pills but also by eating polar bear liver!

Did you know that I'ou should never eat polar bex liver? The vitamin A found in a

modest piece of polar bear liver is more than a two years' suppl1' for a human. But as

long as 1'ou do not hunt the poor polar bear for your vitamin A supply, you need not

worry about an excess of vitamin A from food. But you should worry about having

enough vitan'in A in your food.

Here comes Moringa! Moringa contains extremely rich amounts of vitamin A in
its plant 5o.p-pro-vitamin A or beta-carotene. Beta -carotene grves carrots their

orange colot. It is a member of the carotenoid family. Carotenoids are an important

group of pigments tesponsible for many of the yellow or orange colors of fruits and

vegetables, as well as the wonderful color of the fall leaves.

Beta-carotene and vitamin A are very closely related in structure. The body produces

vitamin A from beta-carotene, and if the beta-carotene is in excessire quantities, it

can be eliminated or deposited in the fat tissue; thus no toxicity results from ingesting

large amounts. Beta-carotene is a safe source of vitamin A. Interestingly, carotenes

from natural sources are absorbed 4 to 10 times better than synthetic carotenes,

such as those found in most vitamin pills, tablets or capsules. But even from narural

sources, only one-third of the beta-carotene is absorbed and only one-half of what

is absorbed is converted to vitamin A. \X4ry is this important? Because you have

to search for the best, richest sources of carotene to be sure you obtain enough

vitamin A. One of the best sources is Moringa leaves. Moringa leaves contain

almost 7-8 mg of beta-carotene, while the leaf powder has twice that amount per

100 g. Your daily needs are about 1 mg but some have suggested more,

especially for protection against ultraviolet radiation from excessive exposure

to the sun. Natural beta-carotene also guards against heart disease and can

keep harmful lipoproteins containing cholesterol from damaging the heart

and coronary arteries and prevents certain types of cancers, and stroke.
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I am sute you are anxious to know how Moringa's beta-carotene content compares

vdth other plant foods. Besides animal foods, such as whole milk, butter, egg yolk
and liver, the best sources of vitamin A as catotene are green leafy vegetables and

colotfi.rl fruits and roots such as mangoes and camots. You vrill be sulpdsed to find
that Moringa leaves have more beta-carotene than the cartot, famous precisely for its
cofltent of beta-carotenel For a rcakty check, please consult Table 6.

Table 6

Beta-Catotene Content and Corresponding Vitamin A Equivalents in
Vatious Foods*

Food Beta-Carotene

me/100e

VitaminA
equivalent
mel100e

Coriandet leaves 7,000 - 8,000 7,1,66 - 1,300

Cabbage 1,300 218

Carrot 1,300 - 2,600 215 - 430

Orange 200 35

Moringa leaves 7,000 - 8,000 1,166 - 1,300

*Animals do not produce beta-carotene

Anotler impottant reason to supply plenty of beta-carotene is its powerful
antioxidant capacity, a property not related to vitamin A. The chapter "Antioxidants
in Moringa" on p. 53 will describe in detail the harmfi-rl effects of oxidants and how
they can be annihilated by antioxidants found abundandy in plants.

Beta-carotene blocks the action of activated oxygen molecules or "free radicals" that
contribute to aging and c an damage all cells. Beta-carotene also enhances the activities

of natural killer cells (a type of blood cell of the immune system, with protective

effects against foreign organisms) and other cells of the immune system that protect
the body against infections and cancer. It has been cleady ptoven that natural beta-
carotene may prevent cancers of the epithelial cells that make up the outer layet of
skin, mouth, lungs, stomach, intestines, bladder and glands in the breasts. In some
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cases it evefl reverses precancefous conditions! However, beta-carotene in man-made

supplements has not demonstrated cancer-protective properties, on contrary!

Vitamin E is also known as iocopherol, and is an essential fat-soluble factor. It has

a broad role in promoting health, from enhancing fertility and energy production,

to preventing aging, heart disease and cancer. The main benefit of vitamin E is that

it is a powerful antioxidant. It protects cells from oxidation by neutralizing unstable

free radicals, which cause cell damage. Vitamin E gives uP one of its electrons to the

electron-dellc.ient fiee radicals, making them more stable, and thus less dangerous.

While vitamin E acts as a donor, it also protects other antioxidants (ike vitamin A)

from being oxidized, therefore prolonging their effectiveness. This is another f,ne

example of how'compounds cooperate inside of our bodies and why it is important

to offer ourselves a rich, complex diet from natutal sources! \ile will discuss again

antioxidants and vitamin E in the exciting chaptet 'Antioxidants in Moringa" on p.

53. As with other antioxidants, the antioxidant ability of vitamin E contributes to

prevent premature aging and degenerative diseases, including heart disease, arthritis,

diabetes and cancer. It also protects the body from pollution, increases stamina, afld

reduces or prevents hot flashes in menopause. Vitamin E is also used externally

in various creams for skin treatments, promoting youngJooking skin, healing, and

reducing scar tissue.

\fhat is the daily tecommended dose and how can Motinga contribute? Adults should

ingest at least 10 mg per day of vitamin E together with a wide range of antioxidants

like vitamin C and beta-carotene. If your diet includes plenty of refined carbohydrates

and fried foods, if you are on birth control pills or hormone-replacement therapy, or

if you are exposed to pollution (who isn't?), then more vitamin E might be needed.

A good source of vitamin E should provide at least 10o/o of the daily needs, with

relatively few calories. Remember, being liposoluble by nature, vitamin E is generally

found in calorie-rich fatty foods . Moringa contains large amounts of vitamin E in

the leaves (very few calories) and in the leaf powder - about 110 mg per 100 g of
leaf powder or 100 g of oil. In addition, Moringa also contains antioxidants such as

vitamin C, beta-catotene and others- iust a great mix!
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SUMMARY

vitamins are absolutely essential for gtowth and maintenance of life and
many are not produced by our bodies; therefore, they must be supplied by
the diet.

Moringa is rich in many vitamins, pariculady in vitamin C, provitarnin A
(beta-catotene), and vitamin 81 and E. These abundant vitarnins in Moringa
exceed those commonly found in most other plants.

Many of the vitamins in Moringa have powerfrrl antioxidant and anti-
aging propeties.

A healthfrrl diet, including plenty of fruits and vegetables is the best and
safest soutce of vitamins.

"Verde que te quiero uerde.

Verde uiento.

Verde ramas-"

"Creen, I /ouelou green.

Creen lYind.

Creen branches."

- Fededco Garcia I-orca

i
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BtrTA-SITOSTEROL IN MORINGA

S*-rAgainst sterol

Hold on, this is not a scene from Inuaion of the Bodl Snatcbers, bwt rz;ther a teaf

biological "warfzre" between two similar substances of the sterol family: beta-

sitosterol and cholesterol. A sterol is a complex chemical related to steroid hormones

but which also relates to alcohols. The sterols arc natttraJly occurring substances in

plants and animals and have many functions.

Cholesterol is mainly found in animals. It plays essential roles in the formation of
cell membranes and synthesis of hormones and vitamin D; therefore its presence is

vital fot health. Too high levels in the blood (actuallry in the serum) are dangerous,

though. High cholesterol levels are a main risk factor for cardtovascular disease. Beta-

sitosterol is a specific plant sterol, from the family of phytosterols. As mentioned

befote, it has a chemical structure that is very similar to cholesterol, the much-

maligned setum fat that we all try to keep under control.

Beta-sitosterol has been shown to reduce blood cholesterol levels! This is due to

their competition for absorption in the intestines: since the two sterols ate similar,

beta-sitosterol "tricks" the intestines and inhibits the absorption of food cholesterol.

In other words, although beta-sitosterol is not well absorbed by the body, when

consumed with animal fat cholesterol, it efficiendy blocks cholesterol absorption.

Consequendy, lower serum cholesterol levels can result. Beta-sitosterol also improves

other blood lipids besides cholesterol levels, and brings them to 
^ 

more notmal nnge.
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Here you have it: maybe you could enjoy your steak WTTH Moringa after all! Maybe,

but dont take this to an excess of steak, of course. Remember, the livet itself also

produces cholesteroi. (Piease review "Fats in Moringa" on p. 30 for facts on fats and

how Moringa's oleic acid can help.) Moringa is very rich in beta-sitosterol and related

substances, and this is another excellent reasofl to include it in your diet. If you

remembet from the chapter on fats, Moringa contains another factor against high

cholesterol: oleic acid. In any case, you might need extra beta-sitosterol. It is believed

that the aver ge American diet lacks this component, since it generally includes few

veggies. Piant sterols like beta-sitosterol are also proven to be very beneficial in

related symptoms. Even more, beta-sitosterol acts against some forms of cancer.

It has been found to reduce the growth of prostate and colon cancer cells. Among

other medical benefits of beta-sitosterol:
. It boosts the immune defense and has anti-inflammatoty properties.

. It helps normzhze blood sugar and supports the pancreas (which controls

blood sugar through secretion of the hormone insulin).

. It helps to heal ulcets and alleviate cramps.

I think you get the idea-Moringa has many weapons against high cholesterol and its

potential harmful effects.

45



w ff.tffw.@

PLANT HORMONE,S

- 
.utin-apowerful Anti-Aging Factor

By now, you must be impressed by the richness and versatility of this incredible tree.

Eveq,rvhere it grows-in India or Niger, Arabic countries or Nicatagua-Moringa

has been embraced and recognized as a valuable nutritive and healing source. In

tegions with harsh climates, where food resources are scarce, just 25 grams of

Moringa leaf powder can provide a child with about half the protein, all the calcium

and vitamin A, a quarter of vitamin C, and three quarters of the iron needed daily!

W.hat a nutritious power plant, indeed. Recent studies have discovered that Moringa

might have even more exciting properties than previously thought. Biochemical

analysis has revealed that the Moringa leaves and leaf powder contain unusually

large amounts of plant hormones named cytokinins, such as zezin and the related

dihydrozeatin. Cyokinins function as plant hormones, which are naturally occurring

growth promoters and factors that delay serrescence (the process of aging) in many

plants. Furthermore, reseatch srudies have shown that plant cytokinins may be very

active in animals as well. W'e will discuss below the functions and significance of
cyokinins in general and zeain in particular, in the process of aging. You will be

surprised to find out how zeain can help 1'our skin, hair and more. Remember when

I catled Moringa a beautician? If you were wondering then, now zeatin should solve

this puzzle in a beautiful way.

Cltokinins are compounds vdth a sffucture resembling adenine, one of the maior

components of the genetic mateizl encoding information in the cell nucleus.

Cytokinins have been found in almost all higher plants, as well as simpler organisms

such as fungi and bacteira (single-cell organisms); therefore they must play a vital role
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in the lives of plants. Indeed, cytokiflins regulate a wide number of processes, such

as flowering, germination of seeds, healing of wounds, and the accumulation and

synthesis of nutrients (proteins and minerals). Uitimately', c)'tokinins control plant

growth by stimulating the cell division (known as cytokinesis) and multiplication of
plant parts. They stimulate the synthesis of nucleic acids (which encode the genetic

information necessary for cell functioning and multiplication) and proteins.

In other words, thanks to the dynamic cytokinins, plants know w-hen to grow more

leaves or when to expand theit roots, when to sit silenced, or when thev should bloom

again. One could compare a cytokinin with the director of a huge philharmonic

orchestra of cells. The director gives the entry for every cell tlpe, I mean the start

for division and growth, or signals their end. A1l has to be, of course, harmonious

and perfectly in tune with Nature's music (seasons, iight, temperature, humidity),

orherwise plants would not survive.

In addition, cytokinins delay the aging, the destruction of plant tissues and

postpone death. In the 1930s, it was discovered that tomato roots could be cultured

tn an ztificial medium indefinitell', while continuing to grow roots, if they wete

suppJied 
^ 

n^tu;r2,I plant extract containing what later proved to be cr-tokinins.

Since then, scientists have uncovered many of the miraculous plant hormones and

today there are more than 200 known natural and syntheric cltokinins. The most

common and the most active natutally occurring cvtokinin in piants is zeatin, which

was first isolated from corn (named Zea malsin Latin). Let's erplore now how zeatin

can delay aging.

Cytokinins and Aging

How do cytokinins delat'aging in plants? \\-hat about their effects on animals and

humans? These questions are not r-et fuilr- ansu'ered, although new and exciting

data reveals insights about their mechanism of action in plants and animals. Briefly,

cytokinins may act through a number of s-ar-s to stimulate the enzymes and processes

involved in tegeneration of tissues, s-hi1e protecting against degrading enzymes and

damaging free radicals. (Enzymes are the u'orkforce of the body, substances that

activate or inactivate all physiological processe s. However, some enzymes are involved

in destroying and possibly damaging cellular structures.) In order to understand the

effects of zeattn and other cytokinins, we should first review some of the key issues

about aging in plants and animals. Agrng is characterized by a declining ability to

respond to stress, increased biochemical imbalances and the occurreflce of diseases

(especially degenerative diseases), with death as the ultimate consequence. \X/hile we

tend to notice mosdy the external effects of aging, for instance on skin and visual
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acuity, actually a$ng occurs first at the level of the minuscule living units: the cells.

Every day, cells age and die in our bodies, and in plants for that matter. Celiulat

senescence (aging) can be demonstrated in the laboratoty: various isolated cells have

a limited ability to divide in cuitute. In othet words, they divide and grow fot a fixed

number of times, and then the1, 516p multiplying and die. A vatiety of cell biology

alterations occurs as the cells progress from young and vigorous, to old and dr1'. R.

a consequence, we a1l function according to a biological clock, ultimately dictated

by our cells. Genetic and envitonmental factors may affect the lifespan of cells, and

organisms as a whole.

Importantly, it is beleved that certain nutrients may affect the rate and occurlence

of aging! This gives much hope to many that human aglng can be slowed and has

spurred intense reseatch efforts within the field of senescence. Surelv enough, we al1

hope for a long and healthy life, but how to reach that is still under debate. Groucho

Matx once said that anyone can get o1d; we just have to Live long enough! Longevity

requires that we nourish our bodies propedl,', suppoft the extraotdinary healing power

within us, and fight diseases wisely b1' using natural laws and the best medicines' A

wholesome diet that stfengthens our inner powefs and delays aging should include

the necessary nutr:ients: plenty of vitamins, essential microelements and protective

phytochemicals that minimize tissue damage inherendy occurring with age. Among

the phytochemicals, cytokinins might play a crucial role.

Various expetiments have shown that cytokinins like zeatin or kinetin have potent

anti agrng and protective effects in animals, including humans, that are similar

to their activiry in plants. Could that be possible, taking into consideration the

physiological and anatomical differences between plant and animal kingdoms?

!(/e11, it seems so. Plants, like animals, do have regulated growth, determined phases

of tissue differentiation, specialized cell qpes, and sophisticated communication

:es-een cells. Apart ftom obvious differences, plants and animals share a maioriry

: r:olosicai compounds (proteins, lipids, sugars, vitamins, and minerals), and their

i-:r-:. ::::terial encodes information according to similar formulas. Even basic

c-" :::: z:roa is quite similar as weli. Plant cytokinins might be physiologically

cr,:::r::-: :- .:::r':l hormones-endogenous substances that control development,

gao\I-ri. ::rii::',-::::r. .ied other r-arious functions in animals.

Zeain, iike snejn "::i other crtokinins, has potent antioxidant properties. As

described irr rhe cr;pier iiedrcated to the antioxidants, aging can be equated to

en increased osidarion of ceil components such as proteins. generic material and

-rpicis. Lpon oridarion. drer- chanqe or lose their normal functions, thus leading to a



disruption of normal physiological processes. Plants are the main source of powerful

antioxidant substances that can tlap znd fleutf^lize the damaging free ox1'gen radicals-

By acting as an antioxidant, ze ttn becomes another valuable substance in the fight

against prematufe aging. Evidence for the anti-aging effects of zeatin and other

cytokinins is presented be1ow.

. Cytokinins have proven to delay biochemical modifications associated

with aging in cultured human cells. Experiments conducted in Denmark, in

association with American researchers, have shown that kinetin solutions that are

appl,ied to human cells (fibrobiasts) lead to significant delays in the onset of aging

and cell death. The treated cells maintained much longer their youthful characteristics

(biochemical composition, skeletal and shape otgantzaion,active protein and genetic

matefial synthesis). They were not accumulating age-pigment-like substances. These

effects are seen as preventative, since no additional cell divisions wefe tfiggered'

Human cells were growing continuousl)'and remained younger whiie under the

influence of kinetin.
. Zeatinprotects the skin. Zeailr has demonstrated even better properties

than kinetin in a similar experimental system. Human skin cells treated with zeatin

fetain theif functions longet, do not accumulate biochemical damage associated with

aging, and are mofe fesistant to environmental stresses. Besides its mechanism on

cell growth, and as described above, zeattnhas potent antioxidant properties' It can

increase the activity of known antioxidant enzymes, such as catalases, that naturaliy

fight aging and free oxvgen radicals. In other wofds, zeatin acts svnefgistically with

other inner anti-aging molecules, orchestrating a stronger offensive against senescence.

These impressive resuits have lead to the development of skin and hair care Products

containing kinetin and zeatin in Europe and the United States. These effective and

unique preparations protect against enr-ironmental damage, delay skin aging, and

improve skin barrier functions to allorv bener humidity retention and eiasticity. In

contfast with other anti-aging substances, cytokinirs do not induce peeling, dryness

or exfoliation with consequent thinning of the skin. In other wofds' )iout}ful skin

without risksl The effectiveness in maintaining normal cell functions and safety for

locai use could make cytokinins the ingredients of choice for preserving healthy skin.

Another conclusion to be drawn from here is that cytokinins work in living animal

organisms, not onlv in their cultured, isolated cells. Clnical studies with human

subjects on cytokinin treatrnent have also demonstrated an excellent efficacy in

photo-damaged skin (visible light and UV damage). These preparations reduced skin

wrinkles and roughness within 8 24 weeks in almost all patients treated- Scientists

are further testing arid proposing the introduction of cytokinin combinations for

even better activity.
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. Zeatin protects animals against neutonal toxicity induced by

age-specific proteins. One of the main characteristics of brain aging is the

accumuiation of modified, non-functional proteins that often aggregate as insoluble

particles. These are named amyloids and are believed to play an essential role in the

development of brain degenerative diseases such as dementia. Since people are living

longer and the number of cases of dementia has increased dramaticalll', scientists

are intensively looking for preventative treatments against age-reiated brain diseases.

Studies have shown that zeatin administered to mice can effectively protect them

against memory and brain perfotmance loss triggered by amyloids and chemical

agents. It makes sense to believe that, if zeatin is an antioxidant and stimulates

proper skin cell functioning and metabolism, it could aiso work as an antioxidant

and protector for the neurons (the brain's main cells). Further studies are ongoing to

clarily the importance oF zcatin.

. Zeatfn and cancer. ()ne of the most frequent cliseases of old age is

cancer. Actually "cancer" is a complex set of manY diseases, all characterized by

some common biochemical changes occuring in cancerous (tumor) cel1s. Cell

oxidation plays a major role in cancet development. Due to accumulated defects in

the genetic matedal, ce1ls lose the tight €lrowth and function control that keeps them

healthy and "weli-behaved." The cancerous cells start to divide too rapidly and many

become nonfunctional, leading to tumors. Many of the tumor ceils behave as "non-

differentiated." The ce1ls are unable to decide which type of structure and growth

path to take. It was shown tLtat zeattn can inhibit cancer cell grou/th by "directing"

them on the right path, and clifferentiating them into normal cells. Thc normal cells

thus regain the normal, tight control that keeps them from dividing chaotically. These

studies on zeatin's effects in cancer are still ongoing, but thel' show great promise .

But what is the concentration of zeattnin Moringa? Is Moringa a comm()n source of
zeain or rather an exceptional one? Zeatt:n is found in man,v, if not most, superior

plants. The amount of zeatin in various plants or evefl the same plant may vary

according to the phase of growth, season, temPerature, part of the plant analyzed,

the use of fertilizers, etc. Scientists have found zeaan in very low concentration

in plants. Generall1,, plant hormones are very active substances; therefore their

concentration does not need to be high. Of course, many plants have not been

tested Iet ior zeatin concefltrations, but for those tested, the zeatin amounts vary

between.00002 and .02 mcg/g of material. The zeatin concenttation in Nforinga

leaves gathered irom r-arious parts of the wodd was found to be very high,

between 5 mcg and 200mcg/ g,of material, or thousands of times more concentrated

than in most plants studied so far. [BC Laboratory, Tucson, AZ] \(e do not yet

knorv rvhat is the sigruficance of this unusualll' high amount of zeain: maybe it



could be linked to the vety fast growth of this plant, or to its extraordinary nutririve
richness, or to both. Definitely, it is not just a coincidence. Moringa is so unusual in
so many ways.

SUMMARY

Zeatin is a normal, dynamic hormone in many plants. It functions to control
gtowth, healing, and the accumulation of nutrients.

Zeatin delays aging by its influence on cell division and antioxidant properties.

Zeatin protects bnimals against neuronal toxicity induced by age-
specific factors.

Zeatin inhibits cancer cells in laboratory settings and induces their
diffetentiation into normal cells.

Modnga is indeed extraordinarily rich in zeatin.
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ANTIOXIDANTS IN MORINGA

re you ready for a complex and exciting subiect? If not, take a break and

have a green tea, which is teeming with antioxidants. After you refresh yourself, come

back, {ind a comfortable seat, and iet's start. So far we have described a number of

essentiai, vital nutrients for normal ph,vsiology. We iust can't be healthy without them

in the long run. Maybe yout head is spinning with data, but don't worry, you will learn

what is necessafy with time. This is the iast chapter dedicated to another extfemely

impoftant group of naturally occurring substances in Moringa and in some other

plants: the antioxidants. There is a tremendous amount of information and scienti{rc

data about antioxidants; you can find magazines and books dealing specifically with

them. My purpose here is to give you a shott but comPrehensive inttoduction to

some of the antioxidants found so far in Moringa.

. According to our preseflt knowledge, Moringa contains specific plant

pigments with demonstrated potent antioxidant properties such as the

carotenoids (utein, alpha-catotene and beta carotene), xanthins, chlorophyll,

and others.

' N{oringa contains powerful afltioxidant vitamins such as vitamin C, E and A

(provitamin A as beta-carotene).

. Moringa has essential mictonutrients with antioxidant activity or direcdy

linked to this process: selenium and zinc.

' Moringa Qeaves, seeds, pods) contains other phytochemicals with known

powerfii antioxidant ability such as kaempferol, quercetin, rutin, and

caffeol'lquinic acids.
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But let me first explain in a few words what tissue oxidation really means and why it
is so important to reduce its consequences at cellular level.

what is "oxidation" or ((oxidative Stress?" Just by iiving, eating and breathing,
our bodies produce free radicals evety second, such as single oxygen molecules,

superoxide radicals, nitric oxide, and other unstable oryrgen- and nitrogen-containing
molecules. oxvgen is vital fot living en p211[-i1 is present in every cell and

participates in everlt chemical reaction in the cells, one way 61 2no1hs1-lll1 j1s

chemical combinations can be very unstable. These unstable, "restless" chemicals

are missing electrons, and therefore are ort a constant search for other molecules

that might provide them with the needed elecrrons. Remember from chemistry class

that an\- atom is stable (less or non,reactive) when its electrons (negatively charged

particles) are paired. Electrons don't enjoy loneliness. Free radicals steal electrons

from other molecules (proteins, lipids, genetic material, others) in the cells, and,

in this process, they create other unstable molecules, creating a vicious cycle. This
"unauthorized" theft of electrons is named oxidation. Oxidation of substances can

be equated to damage and aging. oxidative stress is caused by an excess of reactive

free radicals, which our defense mechanisms cafi no longer remove.

Any ce11 in our body is subjected to the threat and damage of oxidation consrantly.

of course, our cells don't just sit there and wait to be bombarded and destroyed;

no, they have developed powerful methods of counterattack-the antioxiclants.

Antioxidants occur naturally in plants and animals, and they can belong to various
chemical classes, as we have seen. They can be vitamins) enzymes, metals, or other
chemical families. \(/ithout them, oxidation will quickly lead to irreversible damage

and death of cells and tissues. Free radicals, or oxidants, ("electron thieves") attack

all cells, work against our various tissues, impact the immune system (our guardian
against infections and cancer), and play a major role in the development of all chronic
degenerative diseases like athetosclerosis and Alzheimer's disease. Oxidation at the

levei of genetic 1121sd21-wl-Iich encodes all of the information required for normal
function and replacement of "used" sul562ng6s-leads to mutations, or changes in
the encoded information, and the appearance of aberrant substances. It is believed
that this is one of the mechanisms leading to cancer.

How can Antioxidants Protect Against oxidation? Antioxidants donate
electrons. For instance, phytochemicals can donate an electron, accompanied by a

hydtogen atom from their hydroxl'l (OH) groups, to a free radical. This electron
stabilizes and deactivates the damaging radical; it pairs its exJonely electron. In
the process, the phytochemical becomes an "arox1'I" tadical, which is considerabh-
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mofestablethanthefreeradicalithasannihilated.Inotherwords,theantioxidant
becomes a sort of radical but of a non-dangerous qpe. The overall result is the

interruption of damaging oxidative chain reaction' The more h1'droxyl gtoups (OH)

an antioxidant has, the more powerful it is'

Now you can introduce the antioxidants, and ask for their protection in your Prayers;

thei.mightbeyourbestfriends.Antioxidantsafenotonll.forreplacementofthelost

or "consumed" nutrients or buildup of the body and the suPport of new cells' but'

very importantly, for supporting the fight against aging and damaging of each and

every cell. No matter what diet suits you best or what you prefer to eat' or how manl'

calories )'ou consume, antioxidants have to be present in 1'our diet if you love [fe'

Moringa,santioxidantsbelongtoVariouschemicalclasses,andresearchhasshown

thatcombinationsofsuchcompclundsareveryeffectiveandpowerfulinneutralizing

freeradicals.VitaminCworksbestinthepresenceofbeta'carotefleandselenium.

VitaminC(u'hichrvehavelearnedisfoundabundantlyinMoringa)alsosupportsthe

antioxidant activiq of pollphenols (compounds with many hldroxyl groups) such as

the antioxidants quercetin or kaempferol, aiso found in Nloringa leaves'

Alpha-carotene, a carotenoid related to beta-carotene' is zflothet porverful

antioxidant. Carotenoids are fat-soluble pigments that prevent oxidation in plant cells

and act simitarly in animals. This carotene can also be used bv the bodl' to produce

vitamin A and it is believed that alpha-carotene mav be more pos'erful than beta-

cafoteneininhibitrngcancer(tumor)growth.Alldietarycarotenoidsafethoughtto

beverybeneficialbydecreasingtheriskofdiseases,particularlycardiovasculafones,

certain cancers, and e}'e disease' Carotenoids enhance narural immunity and protect

againstinfectionsanclcancers.othercarotenoidsthathar,ebeenthemoststudied

fortheseeffectsareiuteinandzeaxanthin'BotharefoundinMoringaleaves.Long-

terminadequateintakeofcarotenoidsisassociatedwithchronicdiseasessuchas

heartdisease,cancefs'andblindness.Ifyousmokecigarettesordrinkalcohol,you

mayhavelower-than'normalbloodlevelsofcarotenoids(cigarettesmokedestroys

carotenoids).

Lutein'anothefbeneficialplantpigment,isespeciall,vrecognizedforitsprotecdve

eye and skin effects. It is found in datk green leafy vegetables' Moringa has

extraordinar)r amounts of lutein! 100 g of leaves contain more than 70 mg' while

therecommendeddailyamountforthebestprotectiveantioxidantactivityis5-20

mg for an adu1t. The more lutein, the better' Lutein promotes health-v eyes b1'

reducingtheriskofmaculardegeneration(irreversibledamageoftheretina,thus

leadingtoblindness).Asanantioxidant,itappeatstoreduceharmfulfreeradicals'
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and it also filters the high-energy, blue wavelengths of visible light. BIue light (from

indoor lighting and sunlight) is believed to induce oddative stress in human organs

exposed to light, such as the eyes and skin. (Blue light is not an ultraviolet light

of the invisible specttum. Ultraviolet light is also dangerous for the eyes, though.)

It is believed that most Americans do not get enough lutein in their diets.

So eat your greens!

Zeaxanthin is another carotenoid beneficial for the eyes that is found in Moringa

leaves. Scientists have established that zeaxanthin plays essential roles in protecting

the retina of the eye from the negative effects of light. How can that be? The retina

has a particular affrntty for two carotenoids of the hundreds possibly present in a

(healthy) diet, lutein and zeaxanthin. The retina selectively accumulates these two;

therefore, their concentration is very high in the retina, specifically in the part known

as "macula," which is responsible for visual acuity. Since lutein and zeaxanthtn absorb

blue light, and because they are powerful antioxidants, it is hypothesized that they

protect the retina. Indeed, these two related carotenoids, lutein and zeaxanthifi, zte

your be st all-ies in the fight against macular degeneration, the most prevaient cause of
vision loss in the elderly. More than 17 million Americans have symptoms of macular

degeneration and about 2 million have functional blindness, while 500,000 new cases

are diagnosed each year.

Other antioxidants in Moringa include kaempferol, quercetin, rutin and caffe-

o}'lquinic acids.

Quercetin, rutin and kaempferol are three related flavonoids (a qpe of
phytochemicals) with powerful antioxidant properties. Moringa is verl' rich in
these extremely active flavonoids. Their chemical structure is quite complicated

and so are the details about doses and concentrations in various plants. But let's

remain at the most important issue for us, and that is their health benefits. These

flavonoids have been thoroughll' researched for their anti-inflammatory, anti-allergic,

antiathetosclerotic, anti-asthmatic, and anticancer properties. Quercetin inhibits the

production and release of histamine and other allergic and inflammatory substances.

Histamine is a substance that contributes to allergy symptoms such as runny flose,

watery eyes, and swelling of soft tissue including the face. In laboratory and animal

studies, quercetin and related flavonoids have exhibited anti-inflammatory properties;

for example, quercetin has shown that it inhibits the type of inflammation that occurs

in the joints of those with arthritis. Quercetin studies suggest that it decreases pain

and other svmptoms in men with chronic prostatitis (inflammation of the prostate)

and may inhibit the growth of prostate cancer celis. Most of these effects are due
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to its antioxidant properties, although these flavonoids might have specific effects

on various tissues. Rutin and quercetin wofk togethef; that is thel' c61tn1.-ent each

other, and should be taken together. In Moringa you have them together' ()ne of

the major benefits of rutin is strengthening of capillaries (the finest blood vessels)'

Scientists believe that quercetin and rutin work together in decreasing capillary

fragrliry and increasing zrtenalelasticiry and, therefore, may help those who bruise or

bleed easily' ()ther quercerin and rutin s1'nslgistic activities include:

.Stimulationoftheelminationofcholestefolfromthebodlr

.Helpingthebodytouti]izevitaminC'anotherpowerfulantioxidant.

. Maintaining of the protein collagen, which is what keeps the skin healthy'

elasticandfirm(thebreakdownofcollageniswhatleadstowrinkles).

caffeoylquinic acids belong to a family of very well studied antioxidants with

incredible heal,ing properties' The main plant known to c()ntain such compounds

andwheremostofthetesearchwasdoneistheartichoke(C1'n212inLatin)'Cynzta

is famous precisely for its content of caffeoylquinic acids and related compounds'

whichgiveititshepatoprotectofqualities.Cynatzispresentinmultipleformu]ations

around the wotld today, although it has been used since Roman times for the

ffeatment and support of the lver and gallbladder' The Germans have thoroughly

studied this miraculous plant and use it in various ailments of the gastfointestinal

system, in chiidren, adults, and the eldedl'' Around the wotld' Cynara extract is often

standardized to contain L 2o/o <'f caffeol4quinic acids' Moringa leaves contain 0'5-1o/o

caffeoylquinic acids, coming very close to the content that makes cynata famous!

what benefits do caffeoylquinic acids really bring? They are considered choleretic

@ile-increasing-bile is vital for the digestion of dietary fats), hepatoprotective

(effectiveagainsthepatirisandothetliverdiseases),cholesterolreducing,and
diuretic. As you know, the liver is our chemical factory that digests food, produces

enefgy, and detoxifies the body, to mention just a few of its main functions. The liver

is the only organ that can fellenerate itself if parts of rtare removed, similar to the

famous lizard's tail. whenever the liver is sick, there is a total depietion of energy

and vitaliry; those who have experienced hepatitis (inflammation and infection of the

liver)cantelll,sllabouttheterrifyingfeelingoftotalweakness'Caffeoylquinicacids'

naturaliy occurring in plants, have been studied in clinical triais and have proven

very safe and are extremely well tolerated by patients' They reduce the symptoms

of abdominal pain, bloating, Iack of appetite ancl nausea associated with Livet and

digestive disorders. Thinking about Moringa's benefits in hepatitis (traditionally used

as such in India and other countries) I believe it is very possible that its beneficial

hepatoprotector effects are due precisely to the pfeseflce of these potent antioxidant

and pharmacologicallv active caffeol'lquinic acids'
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SUMMARY

During normal biological processes inside our bodies, unstable molecules-

free radicals-are created. They attack every cell and damage the biological

structures made of lipids, proteins, and genetic material.

Antioxidants produced by the body and supplied by food have to act promptly

to stop the harm inflicted by free radicals at all levels.

The pollution and the stfess of modern life, including poof diets, increase the

oxidative stress and the production of free radicals.

Moringa contains potent antioxidants such as the cafotenoids (lutein, beta-

carotene, xanthins), vitamins (C, E and A), minerals (selenium) and other

phytochemicals (quercetin, rutin and caffeoylquinic acids).

Complex mixtutes of naturally occurring antioxidants from plants are

the most effective and beneficial protectots against oxidation and aging

of the tissues.

Diets including plenty of gfeens, vegetables, fruits and seeds have been linked

with serious health benefits and a much lower incidence of various diseases.

'lYhat we are doing to theforests of the world is but a mirrzr

rrtecilon of what we are dningto ourse/ues and t0 one another."

- Gandhi



FINAL THOIJGHTS
& Conclusion

t is time to say goodbye to our friend, Moringa. But beyond this book, and

maybe in part because of it, Moringa will stay in your life to enrich it fotever. Let us

summarize the wondetful offerings of this ttee. Let us seek inspiration from Nature,

which is the greatest, most successful scientist and compassionate physician!

Letusrememberthatwe, ashumans atepartof Natufe. Thereisnoothef "external"

environment; we ate the envilonment. As such, we should function according to the

basic rules of Nature for proper physical and mental health. Since we wefe meant

to eat mostly plants, as omnivorous cfeatufes, the best way to remain functional

and heaithy is to continue ingesting mosdy plants, especially uncooked, unprocessed

plants. Some might argue that animals feed while humans eat. In other words, we

have transformed the basic ingestion of nuttients into a social, sophisticated event;

we seek the pleasure and satisfaction (taste) above all. I personally think it is the lack

of basic nutrition education that leaves some ignorant or indifferent to their true

organic needs. The othet main reason is the total dissociation fiom Nature-ouf

own roots-and who we really are. The consequences are mafly and sad; among

these, a plethora of chronic diseases and physical weaknesses. In the case of cancer,

for instance, it is cleat now that most qpes of cancer can be prevented or delayed by

a healthy lifesq'le, especially a diet rich in vitamins and antioxidants. Healthy life style

also means natutal 61 "ne11121"-as normal as it used to be when we enjoyed clean

food, water and air, and had to move a lot. Did you know that there afe thousands

and thousands of scientific studies and publications about how cancet can

be prevented by various plants or plant-derived substances? By contrast, there

ate few, if any, studies showing that animal based food can Prevelt g2n6s15-s1 d-Is

contrary! Even baked foods (such as bread) and grilled meat have proven to contain

I'l 
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cancef-pfomoting substances. I do not mean to scafe you, but fathef to draw your

attention to a crucial aspect of ouf diet and hov/ is it connected to our Poof state of

health, from poor eyesight to caflcer and heart disease.

If I have to choose the single most impoftant gfouP of substances that are really

needed but are not well repre sented in the Western diet, I would select the antioxidants

from plants. Green or colorfr.rl, canned or not, fresh better than cooked (although

sometimes cooking pfesefves certain antioxidants), otganic if possible, ot whatever

you cafl afford, iust get back to your roots and eat what you were designed to eat

for the best physical and mental state. You would be sufPfised to notice the positive

changes and the energy you will draw from plants. If you really eat propedl', when

you leave the table you should feel light, energized and clear-minded. In the long run,

you should farely suffef from colds, constipation, or migfaines, have fewer rvrinkles

and joint pains, possibly flo need for eyeglasses, and no heattburn, high cholesterol

or hypertension, to fiame just a few health troubles. If you suffer from any of these,

your diet is not what it is supposed to be'

I bdefly exposed some serious health threats and their link to the Western diet for

a better appfeciation of plant-derived foods afld the tole Moringa could play in a

healthy diet. I trust plaflts ro keep me healt\ and energetic; I trust Nature to show

me the path of wisdom in everything. After all, Nature has experimented on a large

scale, and successfully created a myriad of solutions for hundreds of millions of

years! Among them, we have the Miracle Tree, Moringa. In contrast, we humans have

played and experimented with food for iust a few thousand years or so (iunk food is

much younger, of course). \(/e started to create and synthesize medicines less than a

few hundred years ago.

This book introduced you to Moringa oleifera, zn unusually benellcial tree in so

many ways. My wish is that, upon reading it, you can understand her nutritional

and medicinal value, and begin to appreciate Earth's am zing, still largely unknown

gteen heritage. I have collected and put togethef information about Moringa's fame

and extraordinafy meclicinal and nutritive qualities, and why introducing this plant

into our diet cor-rld be so valuable. I hope to have covefed the most significant and

interesting facts, although I cannot claim to have covered a-11, or satisired everybodr'.

Please keep in mind that Moringa is studied and grown in many pafts of the wodd-

within various c[mates and conditions; thefefofe, the biological data and nutritirt

contents c n-vaty widely from place to place.
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Besidesthisbook,thereareothervaluabieresourcesonMoringaoutthere'man\-

web sites and related articles, cooking recipes' seed sources' and others' Please review

the..ReferencesandResoutcesoflnformationonMoringa''onp'63.Thebook
Moringa, Nature's Medicine Cabinet,by S' Holst' includes many cooking recipes using

various parts of the plant. Unfortunatell., it is very dif{icult to find fresh Moringa on

the\Testernmarkets,butonecanfindcannedorftozenpodsingourmetstoresand

some Asian markets. I keep growing this wonderful plant for a continuous supplr-

in my own house, althougtl t ttnpt some day we u'ill have tast)'Moringa products

readily available everlwhere'

Insumrnary:Moringaoleiferaisextremelyrichinvitalnutrients,and,asabonus'can

grow very fast even i. dry 
^ttnt 

of the wodd' where food is scarce' Slnce ancient

times, she was used as a medicinai plant' known to heal and ease a wide number of

diseases,fromvariousinflammadonstocancef'fromparasiticdiseasestodiabetes.

In more recent dmes' Moringa has gained notorieq- as a nutrition power plant that

can feed the needy and, in fact, save lives' Moringa leaves or leaf powder can be

usedsuccessfullvasacomplexfoodtonourishsmallchildren'Pfegnantornursing

womerr,and'ofcourse'anybodvelse.Intermsofnutrients,theleavescontainallthe

essentialaminoacids,pfesentinharmoniouscombinationsandsignificantamouflts'

teadil)'bioavailable' Moringa can be, from this point of view' better than or at least

as good as soybeans and soy protein'

Sadil,,allovefthewofldmostpeoplelackadequateaccesstofreshvegetables,andwe

knowthattheseareVitalinmaintaininggoodhealth.Nfalnutrit]onisfrequentinthe

tropics but it spreads now as more drought threatens other parts of the wodd due

to global warming. Moringa can grow (fast!) in dry areas' it is an outstanding source

ofnutrients,andisaveryresilientplant.Ipersonailybelievethatfew,ifanyother
plants can provide mote for humans and animals than Moringa' Moringa is our hope

in a drier, warmer wodd.

Moringaseedsarerichinanexcelientoil,verysimi]arinqualityandcomposidonto

olive oil, one of the healthiest, most studied fats' The repiacement of animal fats

inthedietwithvegetalfatssuchasoliveorrelatedoiishasbeencleatlylinkedto
beneficial health effects and reduction in cardiovasculat diseases and cancers' The

list of Nloringa's nutrients goes on: essential minerals such as calcium, potassium'

iron,andseleniumarePresentinMoringa,oftenmoreabundantlythaninmostplant

sources.IronismuchhigherinN{oringathaninspinach'forinstance'VitaminsC'81'

B2,E,andprovitaminAarealsopresentinsignificantquantitiesthatmakeorangesor

carrotspaleincomparison.Inaddition,Moringacontainsnumefousphytochemicals

-



(specific plant-derived chemicals) that act as antioxidants or anti-aging substances,

stimulating rejuvenation of skin and mucosa, or energizing and detoxifiiing the body.

These beneficial substances are hormones (zeatin) and plant pigments such as tutin
and quercetin, to name just a few. Al1 these naturally occuruing nutrients of Moringa

are known to be best absotbed and active in the body if derived from natural sources

(such as plants), and arc present in complex combinations. Many of these beneficial

substances act synergistically, enhancing each other's properties.

Very exciting are Moringa's medicinal properties, as described in the chapter dedicated

to the medicinal uses of this plant around the wodd. \X/hat is more interesting is that

science continues to validate the ancient, traditional therapeutic uses of Moringa.

The list of valuable, recent medicinal discoveries related to Moringa is very rich; one

would need hundreds of pages to mention them all. Still, there is a clear need for
more research, especially cl-inical studies in humans.

Nevertheless, recent scientific studies have demonstr^ted 
^ 

few excellent beneficial

effects of Moringa in diabetes, atherosclerosis, hlpedipidaemia, wound healing,

infections and othets. Moringa was shown to contain potent hepatoprotective

substances that protect the liver against chemicai or drug damage.

Compared to some of the modern, valuable drugs against atherosclerosis (hardening

of the arteries which may lead to severe complications such as stroke and myocardial

infarction) Moringa leaves fared very well, the leaf extract significandy inhibited the

formation of atherosclerotic plaques in the arteries. The authors of the study suggest

that Moringa may provide alocaI, safe and affordable medicine for the prevention of
cafdiovascular diseases.

Moringa v/as also shown to contain powerful antibiotics, some with activity against

Staphl/ocorcus aarear, a common but potentially dangerous bzcteria resistant to many 
l

modern antibiotics. 
I

Now that you begin to understand the value of this plant to humanity, all those I
affectionate names people gave Moringa-"Miracle Tree," "Mother's Best Friend," I
and "Never Die"-make sense, don't they? I could not think of better names. I

E.nioyyourNloringalI



RE,FE,RE,NCE,S AND RE,SOURCE,S
of Information on Moringa

Introducing Moringa
Moringa in the News

Fuglie, LowellJ. "The MiracleTrce. Moringa olefera:NaturzlNutrition for the Tropics."

Church Wodd Setvice. 1999.

"Moringa Tree Could Reduce Malnutrition in Africa." United Methodist News

Service, (tJMl\S), 24 Apr 2000.

Vietmeyer, N. "New crops: Solutions for global problems." Progress in New Crops.

Ed. J. Janick. Alexandria, Virginia: ASHS Press, 1996,p.2-8

Folkard, Geoff, and John Sutherland. "Moringa alefera: A Tree and a Lrtany of

Potential." Agroforestry Today 8(3), 1996, p. 5-8.

Fir:rz, Mzrk. "Gnady Tree Can Cure the I1l, Purify Water and Feed the Hungry, A

Common Tree with Rare Power." Los Angeles Times 27 Mar 2000, p. A1, A14-

Feb 1999, p. 6.

Sreenivasan,Jyotsna. "The Drumstick Tree: A Narural Multi-Vitamin-Moringa tree

cheap solution to malnutrition in Aftica." The Environmental Magazine May 2000.

N{otinga: An Introduction



Ramachandran, C., Peter, K.V, and P.I( Gopalakrishan. "Drumsttc (Moringa aletferQ:

A multipurpose Indian vegetable." Economic Botany 34(3),1980, p. 276-83.

The potential of Moringa oleifera for agricultural and industrial uses, Communication

at "Development potential for Moringa ptoducts," Dar es Salaam, Tanzaria, Oct-

Nov 2001.

Moringa, the Medicinal Plant

I{oneni V et ai. "Rare dipeptide and urea dedvatives from roots of Moinga oletfera

as potential anti-inflammatory and antinociceptive agents. European Joutnal of
Medicinal Chemistry 44(1), 2009. p. 432-6.

Chumarka, Piiaipark et al. "The in uitro and ex uiao antroxidant properties,
hlpolipidaemic and antiatherosclerotic activities of water extract of Moinga oletfera

Lam. Leaves." Journal of Ethnopharmacology 116(3), March 2008, p. 439-46.

Fakr;razi, S. et al. "Moringa oleiferaLam prevents acetaminophen induced livet injury

through restoration of glutathione level." Food and Chemical Toxicology 46,2008,

p.2611-5.

Mehta, Komal et al. "Effect of fruits of Moinga oleifera on the lipid profile of normal

and hypercholesterolaemic rabbits."Journal of Ethnopharmacology 86,2003,p. 191-5.

Spiliotis VS. et al. "Comparison of antimictobial activity of seeds of diffetent Moringa

aleferavzieaes." Pharmaceutical and Pharmacological Letters 8(1), 1998, p.39-40.

Gambari, Roberto znd Ilarta Lampronti. "Inhibition of immunodeficiencl' typs-l

virus (HIV-1) life cycle by medicinal plant extracts and plant-derived compounds."

Advances in Phytomedicine 2,2006, p. 299-311,.

John, S. and A.R. Chellappa. "Hypoglycemic effect of Moinga o/eiJera (drumsnck)

leaf powder on human diabetic subjects and albino rats." IndianJournal of Nutrition

and Dietetics 42(1),2005, p. 22 9.

Hukkeri, VI. et al. 'Antipyretic and Wound Healing Activiaes of Moinga aleiferaLam.

in Rats." IndianJournal of Pharmaceutical Sciences 2006, p. 124.

Fahey, J. V/. "Moinga aleifera: A Review of the Medical Evidence for its Nutritional,

63



Therapeutic, and Prophylactic Properties. Part 1." Trees for LifeJournal 1(5)' 2005'

Holst,sanford.Moringa,Nature,sMedicineCabinet.SierraSunrisePublishing,2000.

Faizi, S. et al. "Hypotensive constituents from the pods of Moinga oleifera'" Planta

Med 64, AP:1L1998, P. 225'

Pal,S.K.,Mukherjee,P.K'andB'P'Saha'"studiesofltheantiulceractivityofMoinga

oleifera|eafextfactongastriculcermodelsinrats.''PhytotherapyResearch9'1,995,

pp.463-65,1995.

Eirert,U.etal...TheantibioticprincipreofseedsofMoingaokiferaandMoinga
stenopetala." Planta Res 42, 1981', p' 55-61'

Uclupa, S.L. et al. "studies on the anti-inllammatory and wound healing properties of

Moringa oleifera and, Aeg/e marnelos'" Fitoterapia 65(2)' 1994' p' 119-23'

Faizi, S. et al. "Isolation and structure elucidation of new nitrile and mustard oil

glycosides from Monnga olefira and'their effect on blood pressure' Journal of Natural

Products 57 (9), 1'994' P. 1256-61'

Jayavardhanan, K.I( et al' "Modulatory potency of drumstick lectin on the host

defense system." J Exp CIin Cancer Res 13(3)' 1994'p' 205-9'

Morton, J. F. "The horseradish tree, Moringa pterJgosperma (N4oringaceae)-A boon to

arid lands?" Economic Botany 45(3),1991" p' 318-33'

Murakami, A. et al. ,.Niaziminin, a thiocarbamate from the leaves of Moringa olefera'

holdsastrictstructuralrequirementforinhibitionoftumof-pfomoter-induced
Epstein-Barr virus activation'" Planta Med 64(4)' May 1998' p' 319-23'

Kumar, N. Ashok. .,Antioxidant Action of Moringa oleifera I-furu' (Drumstick) Against

AntitubercularDrugslnducedl-ipidPeroxidationinRats.''JournalofMedicinal
Food 6(3), Oct 2003, P' 255-9'

Jansakul,Chaweewanetal"'Pharmacologicaistudiesofthiocarbamateglycosides
isolated fuom Moinga oktferd' J Sci Soc Thailand 23' 1997 

' 
p' 335-46'

Limave,D.A.etal...PharmacologicalinvestigationsonaqueousextfactofMoinga

\ Iotinlrt:'\tr I tllrt'tlLtctii'tl



pterygosperma." Phytotherapy Research 8(37), 199 5.

Nwobodo, Ghasi S. et a1. "Hypocholesterolemic effects of crude extract of leaf of
Moinga olefera I.am in high-fat diet fed wistar rats." J Ethnopharmacol 69(1), Jan
2000,p.21-5.

Guevara, A.P. et a1. 'An antitumor promoter from Moinga o/efera I ttn." Mutat Res

440Q), 6 Apt 1999,p. 181-8.

Motinga, the Nutritive Plant

Hosken, Fran P. Stopping Malnutrition in the Tropics with the Moringa Tree."

Women's International Network News 26(2), 2000,p. 47-8.

Ram,J. "Moringa, a highly nutritious vegetable tree." Tropical Rural and Island/Atoll

Development Experimental Station (TRIADES) Technical Builetin No. 2, 1994.

Ramachandran, C. et al. "Drumstick (Moringa oktferQ: A multipurpose Indian

Vegetable." Economic Botany 34(3), 1,980, p. 27 6-83.

Verma, S.C. et al. "Nutritional value of Moringa." Current Sci 45(21), 1.976,p.769-70.

Motton, J. F. "The horseradish tee, Moringa pterygosperma (X4oringaceae)-A

boon to arid lands?" Economic Botany 45Q),1,991, p. 318-33.

Makkar, H. and I{. Becker. "Nutrients and anti-quality factors in different

morphological parts of the Moringa olefera ttee." Journal of Agriculrural Sciences

1.28,1997, p. 311-22.

Makkar, H. and K. Becker. "Nutritional value and antinutritional components

of whole and ethanol extracted Moinga oleifera leaves." Animal Feed Science and

Technology 63(1,-4), Dec 1996, p.21,1,-28.

Foidl, N., H. Makkar, and I{. Becker. "The potential of Moinga oleifera fot agricultural

and industrial uses." Communication at "Development potential for Moringa

products," Dar es Salaam,Tanzanla, Oct-Nov 2001.

Fuglie, LowellJ. "The Miracle Tree: Moinga oleifera:NatunlNutrition for the Tropics.

65



Training Manual.,, 2001, Church \World Service. (www.moriflgatrees.ofg/trIoifrga/

miracletree.html>.

Fuglie, LowellJ. ..The Mirac leTtee. Moinga oleiferatNadtralNutrition for the Tropics'"

Church Wodd Service. 1999.

Becker,K.,,Moringaolifeira-anunderutilisedtreewithamazingversatiiity.''
\WorkgroupMultifunctionalPlants-Food,Feed,IndustrialProducts.Indonesia,

2003.

Lee, SJ. and J.A. Kanis. 'An association berween osteoporosis and premenstrual

symptoms and postmenopausal symptoms'" Bone and Mineral 24' 1994'p' 727-34'

Kushi, L. and E. Giovannucci. "Dietary fat and cancer'" E Am J Med 1 13(98)' 2002'

p.63S-70S.

HuF.B.etal...Typesofdietaryfatandriskofcoronafyheartdisease:^c1ilt]c^|
review."J Am Coli Nutr 20, 2001,p' 5-1'9'

Budwig,J.FlaxoilaSatrueaidagainstarthritis,heartinfarction'cancefandother
diseases. APPIe Publishing, 1982'

Willett,wiC,etal...Intakeoftransfattyacidsandriskofcoronaryheattdisease
among women." Lancet 341', 1996, p' 581-5'

Tsaknis, J. et al' "Chatacterrzztion of Moinga ohtfera varteq Mbololo seed oil of

Kenya;'J Agric Food Chem 47(1)' Nov 1999, p' 4495-9'

-{ssmann, G. et al. .,Olive Oil and the Mediter raneztrDiet: Implications for Health in

Eutope." Br J Nurs 6,1997 , P. 675-7 '

de Lorgeril' II' et al' "Mediterranean Dietarl' Pattern in a Randomized Trtal:.

Prolonged Sun-ir-al and Possible Reduced CancerRate." Arch Intetn Med 158, 1998'

p. 1181-7.

visioli, F. and c. Galli. "Antiatherogenic components of olive oil'" curr Atheroscler

Rep 3, 2001, P. 64-7.

Higdon, Jane. Evidence-Based Approach to Vitamins and Minerals: Health

\ Ir iritls'a:'\n I ntt'otluctiotl



i

Implications and Intake Recommendations. Thieme Medical Pub, 2003.

Lee, I.M. et aI. "Beta-carotene supplementation and incidence of cancet and

cardiovascular disease: the \fomen's Health Study." J Nad Cancer Inst 91, 1999,

p.21.02-6.

Hennekens, C.H. et aI. "Lack of effect of long-term supplementation with beta

carotene on the incidence of malignant neoplasms and cardiovascular disease." N

EnglJ Med 334,1996,p. 1145-9.

Donaldson, Michaei S. "Nutrition and cancer: A teview of the evidence fot an anti-

cancer diet." NutrJ 3(1), 20 Oct2004,p. 1'9.

Waladkhani, A.R. and M.R. Clemens. "Effect of dietary phytochemicals on cancer

development." IntJ Mol Med 1(4), Apr 1998, p.747-53.

Dreikorn, I( "The role of phytotherapy in treating lower urinary tract symptoms

and benign prostatic h1perp1asia." Wodd J Urol 19(6), Apr 2002, p. 426-35.

Ishii, Y, Y Honma, et al. "Control of differentiation and apoptosis of human myeloid

leukemia cells by cytokinins and cytokinin nucleosides, plant redifferentiation-

inducing hormones." Cell Growth Differ 1 3(1), J an 2002, p. 19 -26.

Rattan, S.I. and B.F. Ciatk. "I(inetin delays the onset of agng chzracterislics in

human fibroblasts." Biochem Biophys Res Commun 201',1'994,p. 665-72.

Verbeke, P. et al. "I{inetin inhibits protein oxidation and glycoxidation in vitto."

Biochem Biophys Res Commun 276Q), Oct 2000, p. 1265-70.

Sharma, S.P., P. I{aur, and S.I. Rattan. "Plant growth hormone kinetin delays

aging, prolongs the lifespan and slows down development of the fruitfly Zaprionas

Parauittiger." Biochem Biophys Res Commun 216(3),22 Nov L995,p. 1067-71.

Heo, HJ., S.C. Hong et al. "Inhibitory effect of zeatin, isolated from Fiatoua villosa,

on acetylcholinesterase activity fuomPC1.2 cells." Mol Cells 13(1),28 Feb 2002,p.

1,13-7.

Letham, D.S. "Zeattn, a factor inducing cell division isolated fuom Zea mays."

Life Sci 8,1963,p. 569-73.

67



Siddhuraju, P. and I( Becker. "Antioidant properties of various solvent extracts of
total phenolic constituents from three different agroclimatic origins of drumstick

ffee (Moinga oleifera Lam.) leaves." J Agric Food Chem 51(8), 9 Apr 2003, p.2144-55.

Ambau, Getty T. Importance Of Good Nutrition, Herbs And Phytochemicals: For

Your Health, Good Looks. Falcon Press International.

Balch,James F. Super Anti-Oxidants: Why They Will Change the Face of Healthcare

in the 21st Century. Nad. Book Network, 1999.

Bennett, R.N. et al. "Profiling glucosinolates and phenolics in vegetative and

reproductive tissues of the multi-purpose trees Mainga olefera L. (horseradish tree)

and Moinga stenopetala;' J Agric Food Chem 51(12), 4 J:un 2003, p. 3546-53.

Skaper, S.D., M. Fabris, et a1. "Quetcetin protects cutafleous tissue-associated

cell types including sensory neurons from oxidative stress induced by glutathione

depletion: cooperative effects of ascorbic acid." Free Radic Biol Med 22(4),1997,

p.669-78.

Batdett, H. and F. Eperjesi. 'An ideal ocular nuritional suppiement?" Ophthalmic

Physiol opt 24.(4), JuI 2004, p. 339-49 .

Alves-Rodrigues, A. and A. Shao. "The science behind lutein." Toxicol Lett 150(1),

15 Apr 2004,p.57-83.

Weisburger, J.H. 'Antimutagens, anticarcinogens, and effective woddwide cancer

prevention." J Environ Pathol Toxicol Oncol 18(2),1999, p. 85-93.

Prior, R.L. "Fruits and vegetables in the prevention of cellular oxidative damage."

-\lrl_l Clin Nutr 78(3), Sep 2003, p. 570S-78S.

Jatani, -\ et al. "Insulin Secretagogues from Moinga olefera with Cyclooxygenase

Enzrme and Lipid Peroridation Inhibitor)' Activities." Helvetica Chimica Acta 87(2),

Feb 2004, p.31:-26.

Nftirinsa: An Jntroch-rction



Adult
Aging
Alcohol/Alcoholism
Alpha-Carotene
Alzheimet's Disease

Amino Acids
Cystine

Histidine
Leucine
LYsine

Methionine
Phenylalanine
Threonine
TrlptoPhan
Val-ine

Anemic
Anti-inflammatory
Anti-aging
Antihypertensive
Antibiotic
Antiheimintic
Antioxidant/s

Appetite
Arthritis
Artichoke
Ascorbic Acid
Atherosclerosis
Athletes

-B-
Beta-Catotene
Beta-Sitosterol
Bioavailabi-lity

Biotin
Blindness
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Cholesterol
Chol-ine

Collagen
Colon
Copper
Cynara
Cystine

Cytokinins

Dementia
Diabetes
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Essential Fatry Acid/s
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-F-
Food and Agricultural Organization
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Fats, Saturated

Fats, Unsaturated
Fatty Acid/s
Fibet
Flavonoids
Free Radicals

Fruit/s
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Genetically Modified
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Glucose
Glutathione
Glycine
Glycosides

21,30,31,32,39
30,31,32,33
1.5,30,32,33,66
15

8, 55, 56

38,47,42,49,53,54, 57

L3, 35,36, 40, 41, 43, 57 , 63, 67 , 6g

18,19
3,1',[.,23,32
23,63,69
55

9,64

1.1,23,46,49
10, 21, 31, 36, 32, 33, 40, 42, 54, 59, 66
56

11,56,61
23,31
17,18
8, 9, 18, 23, 30, 39, 44, 46, 47, 49, 50, 61, 67
32

9,64

Hair
Heart Disease

Hepatitis
Hepatoprotective
High Blood Pressure
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Hyperactivity
Hypotensive

-I-
Immune

Immunity
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Infection
Inflammatory
Insulin
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Iron
Isoleucine
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-J -
Joints

I(aempferol
I(inetin

Lactating
Lactose Intolerant
Leucine
Liver
Lung/s
Lutein
Lysine

9 , 23, 24, 55

8,15,52,54,55
48,49,67

20,23
17

17,18
11,, 1,6, 25, 30, 37, 39, 40, 41,, 45, 56, 61, 63
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75,52,54,57,68
17,1.8

1.3,15,22,23
4,5,60,62,65
1.5,24,25
37,66
23,55
8,23,36,38, 39, 49, 50

1.7,1.8,23
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xii, 5, 10, 74,'1,7, 21,, 22, 41

19,22,24,36

23,56
36,39
50, 51

9,64
39

xn, 4, 5, 72, 1,3, 1,6, 18, 32, 38,58, 59, 60, 62, 63, 65, 66,

67,68

Magnesium
Malnutrition
Manganese

Mediterranean
Men
Metabolism
Methionine
Migraine
Milk
Muscle

Nausea

Nerves
Neuronal
Niaziminin/s
Nicotinic Acid
Nutrition
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I Nutritional Value 12,65

-o-
Obesity 13

Oleic Acid 30,31,32,33
Optima of Africa, Ltd. 12

Osteoporosis 21,23,25,66

-P-
Pain 3,11,23,24,35,37,55,56,59
Pharmacological 8,9,56,63,64
Phenylaianine 17,18
Phosphorus 15,20,23
Plant Hormone/s 1,5, 46,47,50
Pollutants 36

Potassium 13,15,20,60
Prostate 3,45,55
Ptotein/s xi,2,1.2,1.3,1.4,L5,16,17,18,19,21.,23,24,25,35,

36, 39, 40, 46, 47 , 48, 4, 50, 53, 56, 57 , 60, 67

-a-
Quercetin 8,15,52,54.55,56,57, 61,,68

Rheumatism 3

Riboflavin 38

Rutin 52,55,56,57,61,

-s-
Selenium 24,52,54,57,60
Senescence 56,48,49
Skin xi, 3, 5, 9, 1.1.,1.6,23,25,38,39, 41, 42, 46,47,49,50,

54,55,56,61
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Solubie

Fat
W'ater

Soy

Sterols

Stomach
Stress

Stroke
Sulfur

Thiamin
Thiocarbamate
Threonine
Tryptophan
Tumor
Tyrosine

-u-

15, 16, 25, 34, 39, 40, 42,

34,42,54
34,35,36,40
17 , 18, 19, 38, 60

1.5,44,45
41.

3,22, 23, 47 , 49, 53, 55, 57 , 67

11,31,40,61
15,23,24,25

36,37
64

1.7,1.8

17,18
3,9,50,54,64,65
18

Ulcers 45,64
United States Department

of Agriculture 24

Urinary Tract 67

Valine
Vegetable/s
Vegetarians

Vision
VitaminA

Vtamin 81
Thiamin

Vitamin 82
Riboflavin

17,18
1,5,13,15,23,31,35,37, 45, 54, 57,60, 63, 65, 68

14,17,18,19
34, 47, 49,51.,55, 67

xii, 8, 1 3, 1,5, 37, 39, 40, 41, 42, 43, 46, 52, 54, 60

23,36,37,38, 43

36,37

38,39
38

Alpha-Carotene 51,54
Beta-Carotene 8, 1,5,34, 40, 41,, 42,43,52,54, 57,67
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Vitamin 83
Nicotinic Acid

Vitamin 86
Vitamin C

Ascorbic Acid
Vitamifl D
Vitamin E
Vitamin K

-w-
rJfater Purification
S7orld Health Orgatization

wHo
Women

38,39
39

38

xii, 8, 10, 1,3, 14, 15, 17, 34, 35, 36, 40, 42, 43, 46, 52,

54,56
35, 68

21.,34,44
8,42
8,21

Yn,2

7,1.7 ,18,1.9
5, 20, 27, 23, 24, 25, 32, 60, 63, 65, 66

Xanthins

-z-
Zezmays
Zezttn
Zeaxanthin
Zi:nc

52,57

47,67
1,5, 46, 47,48, 49,50,51,61,67
54,52
75,20,24,52



In Apdl 2008, the USA National Institutes of Health
(t\IH), one of the most respected stientific institutions
in the wodd, celebrated E,arth Day with exhibits,
posters, programs dedicated to Moringa. The NIH
Record publication mentions: "perhaps like no other
single species this plant has the potential to help
reverse multiple major environmental problGms
and provide for many unmet human needs.tt

Monica G. Matcu, a clinical pharmacologist,
has been "in love with trees," as she puts it, evet
since she can remembet. This led het to study plants,

and particulady medicinal plants.

Monica now uses her love of healing plants to
study ways to cure disease. She has worked in
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. Supports detoxiljcation and neutral.ization of toxins and pollutants by

stimulating detoxifying enzymes.

\X&ile the tecommended dose is only 60 mg of vitamin C per day (and that is found

in just an ounce of Moringa leaves!), many argue for much higher needs - ^tlez.st 
2

grams per da1.. But some claim that so much vitamin C is useless or even dangerous

to our health.

Hmm...Who should I believe? Most of the time I personally use my "BEAR

method." Since our closest relatives in what concerns the digestive system, are

omnivorous animals such as beats and monkeys (primates) who enjoy huge amounts

of fresh greens and fruits loaded with vitamin C, daily, we humans couid also require

huge amounts of r,-itamin C for proper health. In any case, 1-2 g of vitamin C cannot

be dangerous to us; this is probably the amount of vitamin C that our ancestors ate

during most of their long der.elopment as part of the animal kingdom, when they

used to inhabit the wilderness.

There is a wealth of evidence about better health and reduced death tates from heart

disease, cancer and other diseases, with 1-2 g of vitamin C per day for an adult. The

more greens and fruits, the bettet. To enhance its antioxidant properties, it is best to

supply vitamin C with other antioxidants, especially those found in plants, as there is

strong evidence of s1'nergy between various antioxidants. In other words, birds of
a feather ...work together! Since Moringa is also rich in various other antioxidants,

it makes clear sense to consider it as an excellent source of bioavailable and efficient

vitamin C.

The B-Complex of Vitamins-to B or not to B Healthy?

The following vitamins are p^rt of a complex group of vital factors for our health.

Their def,ciency leads to serious diseases. Moringa is an excellent source of vitamins

from the B complex group.

Vitamin 81, also known as thiamin, was the first B-vitamin to be discovered. It
is part of a large group of water-soiuble vitamins, the B-complex group. Vitamin

81 is vital for the production of energy within every cell and plays an essential tole

in the metabolism of various sugars (catbohydrates), which are a major soutce of
energy. This vitamin is also needed for the processing of fats and proteins and for

the normal function of the nervous system, heart and muscles. For instance, vitamin

B1 supports healthv development of the fat-like layer which surrounds most flerves,

called the mr-elin sheath. ln the absence of vitamin 81, this layer can degenerate or

I
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today,althoughitissafetosaythatmostpeoPleinthe\Testernworldprobablydo
notneedmultivitaminsregularly,ofcourse,amedicalpfescfiptionisanexception.

Inaddition,manySuPpliersoffervitaminstf.ntarcnottrulyabsorbedduetopoor
formulations. These vitamins afe not truly "bioavailable" (absotbable and available

for maximum effectiveness to the body)' Alternativeiy' all humans need complex'

nafilra|vitaminsprovidedbyanutritiousdietconsistingmostlyofplants(eaves,
fruits, seeds, roots, sprouts, legumes, mushrooms' etc')' Remember' nuttients are

meant to work in a delicate balance with each other, not as sepafate compounds' as

often fotmulated in pi-lls, capsules and tablets'

vitamincAsuperstaramongstats,vitaminC(ascorbicacid)isoneofthebest_
studiedsubstancessuppliedbythediet'Thiswater-solublevitaminisnotacoeflzyme

butrathetistequired,amongothers,forthesynthesisofcollagen'aproteinof
theconnectivetissueinvertebrates'ItdoesnotsoundtooimPoftantbut,infact,
without collagen our bodles would fall apart' One of the main symptoms of scurrry'

stemming from lack of vitamin C, is the loss of teeth, but this is just the beginning

ofapainful,deadlydisease'scurrryisraretodaybutmildvitaminCdeficiency
is ptobably frequent. This is due to the fact thzt vitamin C is very sensitive and

.urily lor, during cooking and ptocessing of foods' Fresh fruits and greens have

bioavailable vitamin c in various amounts. Juicing fruits and vegetables is also a great

way of suPPlYing vitamin C'

Since the human body is unable to manufacture vitamin C, we must acqufe

itfromourdiets-readPI.ANTS.Moringacontainsabundantamountsofvitamin
C. 100 g Moringa leaves contain more than 200 mg vitamin C' while 100 g orange

juicehasonlyabout40mgofvitaminC'Asyouknow'citrusfruitssuchasoranges
andlimesareconsideredtobeamongthebestsourcesofvitaminC'untilMoringa'

VitaminCissurroundedbysomecontfoversyintetmsofdailyallowanceanduses.

A]ithisfussaboutvitaminCisduetoitsmanyothetfunctionsbesidescollagen
formation. some of the functions of vitamin c currently known are listed below:

' Supports and enhances the immune system in many ways; it has antiviral

antibacterial and anticancer properties'

.Supports the function and vitality of blood vessels. Therefore, it is beneficia

invatiousconditionssuchascoforrafydiseasethataffectstheheartzftefies.
.HasPowerflulantioxidantcapaciryandanti-agingproperdes.Vitamin(

combatstheoxidationoflipids,whichhasbeenlinkedtodegenerationandptematurr

aging, and works inside the cells to protect the genetic matetial from damage cause<

byfreeradicals.(Pleasereviewthechapterdedicatedtoantloxidantsonp'53')
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