Lesson no4 Beetroot.

BEETROOT

leaves

Beetroot isvery common vegetable eaten throughout the worlthas lot of health benefits, its root
called as tap root are eatereaves are also edible & full of health benefits, it is of various types &
varieties availabléhroughout the world, but the most common anmed beetroot which bleeds (means
release reddish fluid), chard which is of white col@ugreen leavesgolden beet root which is of orange
or yellow colour; they are different shapes & sizes
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Beetroots are mentioned in Haditlef Bukhari & Tirmizi; it was liked by companion of Prophet
Muhammed (s.a.w) because it does not have fats iRlgéase read lesson no. 42 page no. 99 in part 2 my
book Tibb e Nabawi in English.

i Beetroot plant:-

Beetroot plant is an herbaceougn herb)biennial (takes two tears to completeplant; it is wind
pollinated plant;the size of the plant is 120 to 200 cm; it is calledBata vulgaris in Lati& its
botanically family is Chenopodiaceae/Amaranthaceteequires cool moist weather, but can be grown
in moderate warm climate also, it is cultivated from August to Janugagtains best colour, texture &
guality in cool weather; a temperature of 8. degree celsius is consideredsb quality; it is a least
infected plant; the plant takes 60 to 75 days to get ready for harvesting; it sileede deep soil to grow

9 Beetroot leaves:

The leaves are mostly rosette (rose) shaped also called as beet gredeaves of all types of beetroot
are edible & carbe eaten raw or cooked, it is rich in nutrition like vitamin A, C, protein, fitaécium,
manganese, magnesium, potassium, copper, vitamin k, iroe, phosphorus, little fats etc. Its leaves
are also called as beetroot green.

The leaves are of greemed, purple or mixed coloured according to its variety & cultivatiweather,
soil etc;the leaves are of rough texture, easy to chew, swallow, &elasy fordigesion. The leaves are
simple, lobed or unlobed or ovate shaped not separated into leafletsjes are arranged alternatively,
there is one leaflet per node along the stem. The leaf edge is entire (has no teeth or lob@®&s &
roots are produced in®lyear & seeds & flower are produced &f gear.

[ SI @S I NB 3J22R T2 Nht blindhesS davcérNdRait diseasa, $élps Brmung dystem,
stimulates WBC productiomeduces free radical & antioxidant, helps body to make antibodies etc.

2 | Basic encyclopedia & basic pharmacology of Tibb e Nabawi by Dr. Shakeel Shamsi



91 Beetroot flower:-

The flowers are radially symmetrits petal or sepals are fused intccap or tube shaped; stamens dbe

in number; the leaves & roots are produced fhykar & seeds & flower in the"®year;the flowers are
small, inconspicuougnot clearly visibleithout corolla, but with green calyx which becomes thick &
covers the seds completely.

i Seeds of beet plant

Qs

Outer testa
Inner tes -Radlcle\ \

Flowers & seeds on beet plant are produced 8ty2ar; the seeds are rough crinkled, therds bunches
of seeds jammed into one seed, they are mgkrm seeds (the germ is the reproductive part of a seed
the embiyo-that grows into a new plant)

1 Beetroot:-

It is part of root which is edible; it is called as taproot in botahis of various types & shapeased on
weather, geographical region, soil, climateged used, method of growth etd has several health
benefits; it has all the vitalitamin, mineral, protein etc.

1 Shapes of beetroot-

Its shape is spherical, elongatedintermediate

i Varieties of beetroot-

Red beetroot,white beetroot, chioggia, sugar beetroot, mgelwarzel, glden beetroot etc allhave
similarnutritional values with little different in sweetness, colour, taste some vitamins.

 Red beetroot:-

Thereare many types of red beetrod& is the commorvariety;it is dark reddish in colounside& has
dark brown dusty colour skin or purpkhiny skin,t bleedsmeans release red colour fluid; it is also
called as table beet, garden beelketroit dark redetc. Its colour is used commercially.

I Golden beetroot-
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It is of yellowish or orange colour; it do not bleed; it is more sweetentains fibre, iron, potassium,
folate, vitamin C, vitamin A, lycopene, flavonoids, zeaxanthin, fibre etc.

1 Mangelwurzel:-

It is also called as mangold beet, mangel beet, field bedtjdobeet etc; itislarge &elongated, colour
is white, orange, yellow or mixe; it is mainly give to animals to eat but edible to human; it is high
sucrose content, its leaves are also edible to human,

1 White beet Charg: -

It is also called as Swiss chasdlyer beet, spiach beet, leaf beet etc; its beet is of white colaur
whitish purple colourthere are many types ofthite beetroot; itsleaf stalks are large &ften separated
from leaf blade, leaf blade are green or reddish coloured, leaf stalk are usually white, yellow or re
coloured; its leaves have high nutrition valuedt is rich in vitamin A K C E
magnesiummanganeseiron and potassium carbohydratesprotein, fat anddietary fiber.

M Chioqggia beet-
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It has red & white stripes; also called as candy cane, candy stripe beet, it is sweet, it bleeds little, it te
less time to cook, it is very beautiful @elicious, it has more folate, manganese, potassium, copper,
vitamin c, phosphorus, iron, vitamin b6, fibre etc.

1 Sugar beet:

It is commercially used as a major source of sugar manufactunng.22% sucrose is presentdae-

third world sugar production sourcet, is white in colour & elongatedlhe sugar beet has a conical,
white, fleshy root (gaproot) with a flat crown. The plant consists of the root and a rosette of leaves.
Sugar is formed byghotosynthesisn the leaves and is then stored in the root.

The root ofit contains 75% water, about 20% sugand 5%pulp. The exact sugar content gavary
between 12% and 21%epending on the cultivar and growing conditions. Sugar is the primary value o
sugar beet as aash crop. The pulp isnsolublein water and mainly composed oéllulose,
hemicelluloseJignin, andpectin; itis used in animal feed. The byproducts of the sugar beet crop, such a
pulp andmolasses, add another 10% to the value of the hsarve

M Calories of beetroot:

100 grams of beetroot give only 43 calories.

1 Contents of beetroot (all types & varieties content the following):

88% water, 10% carbohydrates, 2% protein, 1% fats, sugar, dietary fibres, vitamin A, B1, B2, B3, B5
B9, C, alcium, iron, magnesium, manganese, phosphorus, potassium ,sodium, zinc, betaine, betan
alphalipoic acid,choline, boron oxalate (more present in beet leaves (chard leavespper in leaves &
sugarbeet.
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The above ingredients are based on scientificlg, means these has been indentified, known & learnt
by modern science, it does not means that it contains only these ingredients, there may be many mc
ingredients which are yet to be discover, learnt & known by modern science.

9 Natural basic fnarmamloqgy of beetrootshased on humarintake in natural fornt -
M Natural oxalate:-

It is present in many types plant, it is an organic compound found in leafy vegetables, fruits, nuts, see
etc. In plants it usually bounds to minerals forming oxalatee Term oxalic acid & oxalate are used
interchangeable in nutritional science.

Main sources of natural oxalate:

It is present is beetroot leaves (chard leaves), beetroot, carrot, spinach, sweet potato, turnip leave
potato, apple, strawberry, green bes, broccoli, apricots, fig etc.

Basic pharmacokinetics of oxalate (bases on human intake in natural food products):

In the human body some of the eaten oxalate is broken down by bacteria before it combines (main
with calcium & iron in colon & in kigtys (also in urinary tract) to form crystals & is excreted in urine as
minute crystals (little is excreted in stool also) if taken in large quantity can cause kidney stones.

Also when fat is not absorbed properly, the fats binds with calcium and leaxaste behind, this
oxalate is taken up by kidneys to excrete it; it also prevents absorption of calcium &other mineral
Presence of prebiotic can effeoxalic acid excretionOur body makes oxalates as an end product of
protein, vitamin c etc metabolm. It is excreted in urine & stool. Oxalate present is food is soluble &
insoluble, insoluble bind with calcium or other molecules that makes it much harder to absorb; solub
do not bind with other molecules & is easily absorbed. Absorption of it diffierang people, for some,
oxalate is largely broken down in the intestines & eliminate without causing issues; in some, lar
amount of oxalate is absorbed; & in some, leaky gut can increase the absorption of it & the neec
shaped oxalate crystals can padte the mucus membrane damaging the cells of intestine & cause
more leakiness.

Leaky gut is also called as increased intestinal permeability, it is a condition in which many things ¢
pass through the intestinal wall, and this occurs due to breacht@stimal wall or damaged cells, things
can pass through their gasps (breach).

Excessive oxalate accumulates in crystal form in many parts of the body like joints, muscles, kidneys ¢
1 Betanin:-

It is reddish and yellowish pigment found in beetroot (spally which bleeds means releases red colour
fluid), it is excreted through urine & stool thus may give reddish colour urine & stool; it contain
nitrogen; it is used as a food colour; it is also called as beetroot red & betalain. It is water soluble.
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Main sources of betanir:

It is present in beetroot, opuntia cactus, swiss chard & leaves of some strains of amaranth (a plant).

Basic pharmacokinetics of betanin (based on human intake in natural food produets):

It need more stronger acids in ouwligestive system & some people digest it well & some not this
depends on your digestive acids how stronger they are, the more stronger the acids more tt
absorption; it is believed that it is absorbed in colange intestine, it is also believed that some
bacterias present in digestive system breaks down it during digestion (it is yet in research).

Basic clinical pharmacology of betanin:

It is an anti oxidant, prevents oxidation of LDL, prevents DNA damages, controls blood pressL
prevents cardio vasdar system from diseases, prevents blood clots in vessels, reduces inflammatiol
beneficial for brain etc.

M1 Choline:-

It is water soluble vitamin & essential nutrient, it is a constituent of lecithin; it helps in many functions ¢
the body.

Main sources bcholine:-

It is present in watermelon, egg, peanut, fish, dairy products, wheat, beetroot, spibhaems, whole
grainsetc.

Basic pharmacokinetics of choline (based on human intake in natural food products):

Choline is mostly present in food in &éorm; it is absorbed in small intestine via transporter proteins &
metabolized in liver; excessive choline is not stored but converted into phospholipids; it is changed ir
Trimethylamine in liver & is excreted in urine.

Basic clinical pharmacology oholine: -

It helps the nerves to develop signals. Our body makes some amount of choline, but should
consumed to avoid deficiency; it helps liver function, brain development, muscles movement, ce
messenger system, DNA synthesis, nervous system, gdtlds function; it can be taken in pregnancy
because it prevents neural tube defect. It aids in fats & cholesterol metabolism & prevent excessive
building in liver.

i Betaine:-

It is water soluble amino acid glycine; it is derivative of choline (@had precursor of it) means body
needs choline to synthesized betaine. It is also called as trimethylglycine (TMG) it has 3 methyl grc
attached to it; it was first discovered from beetroot & is called as betaine.
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Main sources of betaine:

It ispresent in watermelon, beetroot, wheat bran, spinach, grain, brown rice, sweet potato, beef, quino
etc.

Basic pharmacokinetics of betaine (based on human intake in natural food produets):

It is absorbed in duodenum more than jejunum via sodium & chéoddpendent transport & passive
sodium independent transport system; it is rapidly absorbed in around 17 minutes & released into bloc
stream quite fast & its absorption is near complete; it is excreted very little in urine in form o
dimethlyglycine (DM$& little in stools, eliminated mainly via metabolism not excretion. It is stored in
all organs (including brain) (it crosses blood brain barrier), skeletal muscles.

Basic clinical pharmacology of betaine:

Betaine is a methyl donor, this means helpdivier function, cellular function & detoxification, process
fats; it converts blood homocysteine into methionine. Homocysteine is an amino acid, body natural
produces, high level of it can be harmful to arteries of heart & may cause cardio vascukmsedgise
arthrosclerosis by producing plague in the arteries of heart & brain (may cause stroke), may also ca
osteoporosis, visual abnormalities, blood clots, narrowing & hardening of vessels.

Methyl donors:-

It refers to nutrients involved in biohemicalprocess called as Methylation; And this process reduces
due to age & we depend on methyl donor foods like vitamin B12, B6, folate, choline, betaine etc so tr
acts properly.

M Potassium:=-

It is a mineral with symbol K & atomic number 19, it iseagential mineral which body cannot prepare;

it is necessary for heart, kidney & other organs to function, its low level in body is called as hypokaler
& high level is called as hyperkalemia; it is mostly present inside the cells (intracellular); bayothl
range is 3.5 to 5.0 milli equivalents per/liter (mEQ/L).

Main sources of potassium:

Potassium is naturally present in Banana, orange, dates, raisin, broccoli, milk, chicken, sweet potz
pumpkin, spinach, watermelon, coconut water, white & blagas, potato, dried apricot, beetroot,
pomegranate, almond etc.

Basic pharmacokinetics of potassium (bases on human intake in natural food products):

It is absorbed in small intestines by passive diffusion; it is stored mostly inside the cellnliitter,
bones & red blood cells. 80 to 90% potassium is excreted in urine & 5 to 20% is excreted in stools, sw

Basic clinical pharmacoloqy of potassium:
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It is a mineral belongs to electrolytes of the body; it conducts electrical impulses throutifeobody &
assists blood pressure, normal water balance, muscle contraction, nerves impulse, digestion, he
rhythm, maintain pH balance. It is not produced in our body so we need to consume it through eatin
Kidneys maintain normal level of it in thedy by excreting excessive amount of it in urine or reabsorb it
if the amount is less in the body so that the body may reuse it. Its deficiency may cause weakness,
blood pressure, constipation, nausea, vomiting etc.

Its normal amount in body keepsdad pressure normal; water balance in body normal; prevents heart
disease, stroke, osteoporosis, kidney stone etc.

M Carbohydrate-

It is a macronutrient needed by the body, the body receives 4 calories per 1 gram of it; carbohydrat
includes sugar, glyceg, starch, dextrin, fibre & cellulose that contain only oxygen, carbon & hydrogen
It is classified in simple & complex; simple carbs are sugar & complex carbs are fibre & starch which t
longer to digest. It is basic source of energy for our body.

Main sources of carbohydrates:

It is present in watermelon (little), potato, sweet potato, bread, oats, butter, white rice, whole grain rice
pasta, lentils, banana, pineappleeetrootetc.

Basic pharmacokinetic of carbohydrate (based on human intakeatunal food products)-

Its digestion begins in mouth; salivary glands releases saliva & salivary amylase (enzyme) which be
the process of breaking down the polysaccharides (carbohydrates) while chewing the food; now tl
chewed food bolus is passedstomach through food pipe (esophagus); gastric juice like HCL, rennin et
& eaten material are churned to form chyme in the stomach; the chyme now is passed little by littl
down into duodenum, pancreatic amylase are released which break the polysaahalodvn into
disaccharide (chain of only sugars linked together); now the chyme passes to small intestine, in
enzymes called lactase, sucrase, maltase etc breakdown disaccharides into monosaccharide (si
sugar) & absorbed in upper & lower intestinés;ough villi present in small intestine & send into liver
through venous blood present into portal veins, as per bodies need it is releases in the blood stream
pancreas release insulin to use it as source of energy for the body, & extra is stocewested into
glycogen by liver & stored in liver & little is stored in muscles & tissues. Liver can reconverts glycogel
to sources of energy if body lacks for other source of energy, the undigested carbohydrates reaches
large intestine (colon) wtire it is partly broken down & digested by intestinal bacterias, the remains is
excreted in stools.

Clinical pharmacology of carbohydrates:

Carbohydrates are main sources of body energy, it helps brain, kidney, heart, muscles, central nerv
system to function, it also regulates blood glucose, it acts on uses of protein as energy, breakdown
fatty acids& prevent ketosis. So is an instant energy provider for the body & best for pre & post
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workout. If we eat less carbohydrate it may lead to hypoglyieerketosis, frequent urination, fatigue,
dizziness, headache, constipation, bad breath, dehydration etc.

Excessive intake of carbohydrates may lead to vascular disease, atherosclerosis (leads to narrowin
arteries, stroke, diabetes, obesity, fattydiy blood pressure etc.

M Vitamin C:-

It is also called as Ascorbic acid; it is an essential water soluble vitamin, very much needed by the b
for many functions & absorption etc.

Main sources of vitamin G:

It is present in watermelon, citrus fruibeetroot, broccoli, cauliflower, sprouts, capsicums, papaya,
strawberries, spinach, green & red chillies, cabbage, leafy vegetables, tomato, cereals etc.

Basic pharmacokinetic of vitamin C (based on human intakaatural food products)=

It does not need to undergo digestion, 80 to 90% of it eaten is absorbed by intestine cell border |
active transport & passive diffusion & through ion channels it enters the plasma via capillaries. It is ve
little stored n adrenal glands, pituitary gland, brain, eyes, ovaries, testes, liver, spleen, heart, kidney
lungs, pancreas & muscles. All together body can store 5 grams of it & we need 200mg/day in order
maintain its normal level & uses, but old, disease persompkers & alcoholic need more daily value. It
is excreted in urine in the form of dehydroascorbic acid changed by liver & kidneys both, but unus
vitamin C is excreted intact.

Basic clinical pharmacology of vitamin €:

It prevent cough & cold, repairss8ue, acts as an enzyme for curtain neurotransmitter, important for
immune function, it is a powerful antioxidant (donates electron to various enzymatic &enpymatic
reactions); body prepares collagen with the help of vitamin c; it is also helpful iIKA A YS N & =
acts on iron absorption, it protects the body from oxidative damages, reduces stiffness of arterie
reduces tendency of platelets to clump each other, improves nitric oxide activity (dilatation of bloo
vessels) thus prevents high bl pressure & heart disease, also prevent eye disease, reduces risk ¢
cataract, prevents the lining of lungs & prevents lung disease, it is a natural antihistamine (anti allerg
eliminates toxins from the body etc. Deficiency of it causes Scurvy dife@sen spots on skin occurs,
swelling of gums, bleeding from all mucous membrane, spots are more on thighs & legs, the pers
looks pale, feel depressed, cannot move, loss of teeth, suppurative wounds occur.

 Vitamin A:-

It is a fat soluble vitamin; its group of unsaturated organic compound that includes retinol, retinal,
retinoic acid & several provitamin A carotenoid. There are 2 types of vitamin A, 1) VitarfiouAd in
meat, poultry, fish & dairy products; 2) Provitamin-Aound in fruits, vgetables, plants; beta carotene
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is common type of provitamin A; it is an antioxidant, reduces wrinkles & repairs the skin damages; it
available in the market as tretinoin in tablets & creams to heal acne.

Main sources of vitamin Ac

It is present in wiermelon, beetroot, fish oil, carrot, green leafy vegetables, citrus fruit, sweet potato,
spinach, kale etc.

Basic pharmacokinetic of vitamin A (based on human intake in natural food produets):

It is absorbed in jejunum mainly, little through skin; mabéism is in liver & excreted in urine & stools, it
is conjugated with glucuronic acid & then changed into retinal & retinoic acid; retinoic acid is excreted
aG22t> YIFIAyteod LG Aa &aG2NBR LINAYI NRE & vdr dtores f
sufficient amount of it which is enough for 2 years for the body, little is stored in kidneys, lungs, adrer
glands, fats, retina; it is excreted in urine & stools.

Clinical pharmacology of vitamin A:

it is needed by the body for vasi and maintains eye health speacially retina; it prevents night blindness;
it helps in normal reproduction of cells thus prevents cancer; it is required for proper growth &
development of embryo throughout the pregnancy period, it is good for skin, stgpomune function;
helps the heart, kidneys & lungs to work properly.

T Vitamin B1 (Thiamin):

It is called as Thiamin also; it is a water soluble vitamin, it belongsctorplex family, it is an essential
micro nutrient which cannot be made by our bod

Main sources of vitamin Bl

It is present in watermelon, spinach, legumésetroot, banana, wheat germ, liver, egg, meat, dairy
products, nuts, peas, fruits, vegetables, cereals, rice, breads, oats etc.

Basic pharmacokinetic of vitamin B1 (based human intake in natural food products):

Intestinal phosphatases hydrolyze thiamin to make it free & absorbed in duodenum, jejunum main
through active transport in nutritional doses & passive diffusion in pharmacological doses, very little
known atout its absorption; it is metabolized in liver; it is excreted in urine & stored little in liver, heart,
kidney, brain, muscles.

Clinical pharmacology of vitamin B%:

It is needed for metabolism of glucose, amino acids (proteins), lipids (fats) etc; ealeof the body

require it to form ATP (adenosine triphosphate) as a fuel for energy, also it enables the body to u
carbohydrates as sources of energy; also nerve cells, heart cells, muscles cell require it to funct
normally; its deficiency causesgtdberi heart disease, weight loss, confusion, malaise, optic neuropathy,
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irritability, memory loss, delirium, muscles weakness, loss of appetite, tingling sensation in arms & le:
blurry vision, nausea, vomiting, reduce refluxes, shortness of breathteschelpful to immune system;
excessive intake of carbohydrates, protein, glucose (speacially in body builders, athletes etc) increa
the need of vitamin B1.

I Vitamin B2:-

It is also called as Riboflavin, it is a water soluble vitamin, it is antedsaicro nutrient, it helps many
systems of the body; it is not synthesized in human body.

Main sources of vitamin B2:

It is present in watermelon, liver, milk, dairy products, nuts, egg, fish, leafy vegstadl®onds,
mushroom, lean mea&nd beetrod.

Basic pharmacokinetic of vitamin B2 (based on human intake in natural food products):

It is phosphorylated in the intestinal mucosa during absorption; mainly absorbed in uppe
gastrointestinal tract; the body absorbs little from a single dose beyond of 27mg; when excessi
amount is eaten it is not absorbed; very little is known about litsoaption. The conversion of it into its
coenzymes takes place mainly in cells of small intestines, heart, liver, kidneys & throughout the body
many cells; it is excreted in urine & stored little in liver, heart, kidneys & in tissues of the body.

Bast clinical pharmacology of vitamin B2:

It is needed by the body to keep skin, eyes, nerves, red blood cells healthy, it also helps adrenal gle
nerve cells, heart, brain to function; it also act in metabolism of food, amino acids (protein), fats, hely
to convert carbohydrate into energy (Adenosine triphosphate formatibie energy body runs on). It
plays an important role in functioning of mitochondria.

Its deficiency is called as Ariboflavinosis & causes weakness, throat swelling, soreness oi&mouitt
tongue, cracks on skin, dermatitis, anemia, weak vision, itching & irritation in eyes, migraine.

1 Vitamin B3:-

It is called as Niacin or Nicotinic acid; it is in 2 forms niacin & nicotinamide acid; it is water solut
vitamin; it is an essential micrautrient; it plays a role in over 200 enzymatic reactions in the body; It is
produced in the body in small amount from tryptophan which is found in protein containing food &
sufficient amount of magnesium, vitamin B6 & B2 (are needed to produce it).

Main sources of vitamin B3:

It is present in watermelon, green peas, peanuts, mushroom, avocados, meat, egg, fish, milk, cere
green vegetables, liver, chicken, coffee, potato, corn, pumpkin, tomato, almonds, spinach, enrich
bread, carrotsbeetrootetc.
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