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The aim of this e-book is to teach you how to simply grow sprouts, microgreens, wheatgrass and
barley grass throughout the year in your own kitchen. Sprouts and microgreens are packed with
nutrition and can be grown all year round. Growing sprouts requires much less time and space
than gardening. Homegrown sprouts are always fresh, and you are eating organic greens that
have not been sprayed with fungicides or pesticides, or treated with synthetic fertilizers.The e-
book covers various methods of sprouting:- growing sprouts without soil – in jars, sprouting
bags, plastic or terracotta tray sprouters, or even just on cotton wool or kitchen paper;- growing
microgreens in soil;- growing wheatgrass and barley grass in soil.What you will find in this book:-
detailed information about the health benefits of sprouts, microgreens and wheatgrass, including
references to dozens of studies- what crops can be sprouted or grown as microgreens;
specificities of each crop- which methods are appropriate for which seeds- step-by step
instructions for each sprouting method- why certain crops shouldn’t be sprouted or eaten raw-
how to prevent mold, rot and damping-off- recipes and suggestions on how to use your sprouts
and microgreens



ALL ABOUT SPROUTINGHow to grow your own fresh sprouts, microgreens, and wheatgrass in
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edible plants, foraging, gardening, alternative medicine and healthy living in general. I grow my
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portfolio on Creative Market:My image portfolio on Shutterstock:You can also download a 5-
page PDF Summary table for free here:The table sums up the growing methods, tastes, time to
maturity, uses and challenges for each sprout in a concise manner, to serve as a quick
reference. It also indicates how difficult it is to sprout each particular seed. (Unfortunately, Kindle
does not support large tables, so the Summary table had to be done separately as a PDF
file.)COPYRIGHT AND DISCLAIMERCopyright © 2017 by Madeleine SteinbachAll Rights
Reserved. No part of this e-book may be copied, reproduced, transmitted, decompiled,
republished, shared or stored in or introduced into any information storage and retrieval system,
in any form or by any means, without prior written consent of the author, except for the use of
brief quotations in a book review.All photographs were taken by the author of this book. All
photographs © Madeleine Steinbach.Disclaimer:This digital tutorial does not offer medical
advice, and its content has not been evaluated by the US Food and Drug Administration. The
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her experience, and are not intended to be a substitute for professional medical advice,
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SproutsRESOURCESINTRODUCTIONOne of the most effective ways to achieve optimal health
is to eat plenty of whole, highly nutritious, organically grown foods. Sprouts and microgreens are
one of the best foods you can eat. They are a rich source of vitamins, minerals, enzymes and
antioxidants. The sprouting process makes all these nutrients more readily available to the body.
By incorporating sprouts into your diet, you will give your meals a nutritional boost and naturally
increase your nutrient intake.Growing your own sprouts and microgreens will give you access to
fresh, living food all year round, even in the middle of winter. With a minimal investment, you can
grow them right in your kitchen. They require very little space, which makes them a perfect fit
even for urban families who do not have access to a garden.The aim of this e-book is to teach
you how to simply grow sprouts, microgreens, and wheatgrass throughout the year in your own
kitchen. You won’t need any special equipment, apart from one or several easily affordable
sprouting jars or tray sprouters, nor do you necessarily need soil, unless you want to grow
wheatgrass or microgreens.This tutorial covers various methods of sprouting seeds, legumes
and grains without soil, as well as growing wheatgrass, shoots and microgreens in soil. It also
provides a description of a variety of crops you can sprout. The Recipe section at the back of this
book is meant to give you inspiration on how to add sprouts to your meals.I hope this book will
inspire you to get into sprouting very soon and will help you achieve abundant harvests. If you



are not completely new to sprouting, I hope you will be able to find here ideas on additional
crops and methods you can add to your repertoire.Yellow mustard sproutsWHY GROW YOUR
OWN SPROUTS OR MICROGREENS?There are numerous benefits to growing your own
sprouts and microgreens:Sprouts and microgreens are packed with nutrition. They are full of
vitamins, minerals, antioxidants, and enzymes. Studies have shown that sprouts and
microgreens contain several times more vitamins than mature plants. Sprouted legumes, grains
and seeds are also rich in protein and fiber. Green leafy sprouts are an abundant source of
chlorophyll. You will find more detailed information on nutrition in chapter Health
Benefits.Sprouting makes grains, legumes, and seeds like sunflower of buckwheat more easily
digestible. The carbohydrates become easier to assimilate because the starches are changed to
simple sugars. Fats are changed to fatty acids; complex proteins are converted into simple
amino acids. The abundance of enzymes also contributes to an easier digestion of sprouts.
Antinutrients like phytic acid contained in dry grains, legumes and seeds are considerably
reduced in the process of soaking and sprouting. (More information in chapter Reduction of
antinutrients)Sprouting is easy and requires very little of your time, just minutes a day.No need
for fancy equipment - a sprouting jar or tray, seeds, and water is all it takes.Sprouting requires
very little space. You don’t need a garden to grow your own vegetables. Even if you live in a small
flat, you will always find a little space for a sprouting jar or tray.Sprouts can be grown all year
round. Imagine you can pick your own fresh greens every day, including in the middle of winter,
without going anywhere. They grow right at your home!When you buy vegetables at a store, they
have often been grown tens or even hundreds of miles away, and have lost some of their vitality
and nutrition by traveling and sitting on grocery store shelves. Homemade sprouts, on the other
hand, are completely fresh, they are a truly living food. You can add them to your salad just
minutes after you’ve harvested them. Your veggies can’t get any fresher than that!You are eating
organic greens that have not been sprayed with fungicides or pesticides, or treated with
synthetic fertilizers.You don’t need to hassle with soil – unless you are growing microgreens or
wheatgrass. Sprouted grains, legumes, and many leafy green sprouts can be grown in jars or
sprouters without soil.Sprouting saves you money. The yield varies with seed type, but for many
leafy green crops, two tablespoons of seeds will yield several cups of fresh sprouts. The price of
the seeds is just a fraction of what mature organic vegetables would cost.Sprouting saves time.
Gardeners know that vegetables take months to grow to maturity. You need to water them, weed
them, nurture them and fight the bugs. It only takes about a week or less to grow a full jar of
sprouts, and about 7−14 days to grow a tray of microgreens, depending on the type of
seed.Sprouting is environmentally friendly. Homegrown sprouts don’t travel tens or hundreds of
miles to reach you; they are the most local food you can find.You can sometimes buy sprouts at
stores, but the nutritional value of sprouts and microgreens begins to deteriorate immediately
after harvest. One of the best ways to maximize their health benefits is to grow your own and
harvest them just before consumption.Kids can be involved in the process. Allowing children to
help with some of the tasks can be a fun way to teach them how plants grow and where food



comes from. It will often make them more willing to eat vegetables if they can help care for them
and watch them grow.Sprouts and microgreens are pretty to look at.Pink kale, 4 daysQUICK
START GUIDE (HOW TO START SPROUTING IMMEDIATELY WITH THIS BOOK EVEN IF
YOU DON’T HAVE TIME TO READ)I sincerely believe that this e-book will provide you with a lot
of valuable information and is worth reading in its entirety, but I know that life gets busy
sometimes. If you are a complete beginner, it would be a pity not to start sprouting just because
you currently don’t have much time or because you feel overwhelmed with information.If you
don’t have time to read the entire book right now, there are some shortcuts you can use to still
get your foot in the door of the sprouting world and start gaining some of the benefits
immediately. After all, you don’t need to read about the nutrients contained in sprouts in order for
your body to experience the health benefits of eating them, and you don’t need to read about
each and every seed out there to start sprouting some of them right now.Instead of going
through the whole book, you can use the 4-page PDF Summary table which you can download
for free to choose the seeds you want to start with. (Unfortunately, Kindle does not support large
tables, so the Summary table had to be done separately as a PDF file.) The table sums up the
growing methods, tastes, uses and challenges for each sprout. It also indicates how difficult it is
to sprout each particular seed. Seeds marked with * or ** present the least challenges and are
the most appropriate for beginners.If you are completely new to sprouting and don’t have
particular seeds in mind, I suggest you choose the least “difficult” seeds for the method you are
interested in.If you don’t know yet which sprouting method you want to use, you can either still
first read the entire book which should help you to decide, or, if you want to start sprouting
immediately, I suggest you simply buy a sprouting jar. You can start out with the jar and with a
small number of varieties, and as you gain experience, gradually add other varieties and
methods if you want.Sprouting jars are an easy and affordable way to sprout. They can be
purchased at general merchandise stores or health food stores. I recommend not to use your
DIY jar and rather buy one that comes with a tray to catch the water dripping off the jar and a
rack to holds the jar tilted at an angle to ensure proper water drainage.Once you’ve chosen the
seeds and the appropriate sprouting method in the Summary table, you can go directly to
Chapter Growing Methods and read the directions for the method you’ve chosen. It is useful to
also read the description of the particular crop you want to grow in chapter What to Sprout or
Grow, to see whether growing the given seed has any particularities you need to take into
account.The following sprouting methods are described in this book:Sprouting without soil:-
Sprouting on cotton wool or kitchen paper- Vertical tray sprouter- Terracotta tray sprouter-
Sprouting jar- Sprouting bagGrowing shoots, microgreens or wheatgrass in a tray or container
with soil.The best seeds for beginners, which in my opinion are the easiest ones to grow, taste
delicious and will give you a great yield are:Sprouting Jar:Clover and alfalfa (mild, crunchy),
radish (hot).Trays With Cotton wool:Cress (spicy), yellow mustard (hot).Vertical Tray
Sprouters:Mung, lentils (mild).Trays or containers with soil:Growing shoots, microgreens or
grasses in soil can be slightly more challenging than sprouting alfalfa in jars, but some of them



are still fairly easy to grow even for beginners. I find that buckwheat and sunflower are probably
the easiest ones, because they very rarely have mold or damping-off issues. Just remember that
you always have to use unhulled seeds (with the hull still on). Also be aware that it is safer not to
eat large quantities of buckwheat regularly, because it could cause hypersensitivity to sunlight
(more in chapter Buckwheat).Once you’ve chosen your crop and method, you can go ahead and
buy a packet of organic seeds and start sprouting. The Resources section can help you to find
online seed supplies if you don’t have your own source.I hope you will soon enjoy many
delicious meals made with fresh homegrown sprouts and microgreens!WHAT IS SPROUTING?
A sprout is a germinated seed. Germination happens when the dry, dormant seed is given the
right conditions—the right temperature and enough moisture—and turns into a living
plant.During germination, the seed first swells as it absorbs water. It often doesn’t look like much
is happening, but there is a whole lot of chemical reactions going on on the inside. After a few
days or even just hours, the seed puts out a little tail, which will later become a root.Some
sprouts like lentils, chickpeas or sprouted grains are eaten at this early stage, with only little
white tails on them. They still look very much like the original seeds, grains or legumes, but the
sprouting process has enhanced their digestibility and made them soft enough to be eaten
raw.Sprouted lentils and chickpeas are ready to eat in as little as 2 days.With other crops, we
continue to sprout them till they have grown a stem and put on the first pair of seed leaves called
cotyledons. They green up as they produce chlorophyll, and become real plants that look like
miniature leafy green vegetables.Sprouting red cabbageSPROUTS, SHOOTS, MICROGREENS
– WHAT’S THE DIFFERENCE?Germinated seeds, grains, and legumes that we eat with just
little white tails on them are always called sprouts.With leafy green plants, it can get a bit more
complicated. You can generally come across three terms when people talk about very young
leafy green plants: sprouts, shoots, and microgreens. What is actually the difference between
the three?We have to say that the terminology is somewhat overlapping and not all authors use
exactly the same term for the same thing. In fact, a “microgreen” is not even a botanical term.
You may, therefore, come across some variations, but generally speaking:A germinated seed is
called a sprout. Imagine for instance radish or alfalfa sprouts grown in a jar in 5 days, like the
ones in the picture above. After a few days of germination, the seed develops a little stem and a
pair of initial leaves called cotyledons.Cotyledons are the seed leaves; they are part of the
embryo within the seed of a plant. Unlike true leaves, cotyledon leaves very often look almost
the same from plant to plant, especially among the species of the Brassica family. Sunflower,
buckwheat, cress, mustard, kale and many other plants have two cotyledons, but some plants
like grasses or onions have just one embryonic leaf.Pink kale microgreens: the first true leaf
emerging between the cotyledons. Heart-shaped cotyledons are typical for all species of the
Brassica family.Sprouts are grown without soil, in a jar or tray sprouter, and are typically
consumed as an entire plant, including the root. Without soil, growth is usually halted at the
cotyledon stage because all the nutrients stored in the seed have been used up, and the plant
does not have enough nutrients to develop true leaves and grow further.Radish sprouts grown in



a jar in 5 daysShoots are typically harvested at the cotyledon stage too, but they are normally
grown in soil and harvested above the soil line. A shoot is the part of the plant above the
soil.Buckwheat or sunflower are typically grown and harvested as shoots. Both are grown in soil
and taste best when harvested before true leaves appear.Note: Young sugar pea or nasturtium
plants are also called “shoots” and harvested above the soil line, but they don’t really have
cotyledon leaves. Their fleshy cotyledon stays below the ground (or on the ground, if you don’t
cover the seeds with soil), and does not develop into leaves. The pea or nasturtium leaves you
see are all true leaves.Most shoots are ready to harvest after 6−14 days, depending on room
temperature and on the time of the year. Nasturtium can take a little longer to mature.Shoots are
very similar to microgreens in the way they are grown and used. The fact that most people call
buckwheat or sunflower shoots “shoots” rather than “microgreens” is more a matter of
convention rather than them being two completely different things.Epigeal versus hypogeal
germinationSunflower, buckwheat and most plants commonly grown as shoots or microgreens
are epigeal plants. Epigeal means “above ground.” Epigeal germination implies that the
cotyledons are pushed upward above the ground and develop into leaves. These first two
embryonic leaves look very different from the true leaves that will appear later.Green peas and
nasturtium are hypogeal plants, hypogeal meaning “below ground.” Their cotyledons stay on or
below the ground and do not develop into leaves. They are fleshy and serve as a storehouse of
nutrients for the developing plant. A stem with true leaves is pushed above the
ground.Germinating sunflower seeds (epigeal germination). The two initial leaves called
cotyledons (or cotyledon leaves in this case) which were part of the embryo are now expanding,
rising above the ground and throwing off the seed shell.Green peas and nasturtium are
hypogeal plants; their fleshy cotyledons stay on the ground and do not develop into leaves. All
leaves the plant grows are true leaves.Buckwheat shootsA microgreen is a tiny immature
vegetable green, the first stage of growth of a plant. Microgreens are typically grown in soil and
harvested above the soil line. They are really just sprouted seeds that have been grown past the
cotyledon stage until the first true leaves appear. Microgreens look like miniature plants: they
have a stem, cotyledons (seed leaves), and typically the first pair of very young true leaves. That
said, as mentioned before, the definitions are not unified, and some sources define microgreens
as edible vegetables harvested when cotyledons have fully expanded and before true leaves
have emerged. In fact, microgreens can be eaten both at the cotyledon stage and at the first true
leaf stage. Many of them are more succulent at the cotyledon stage.Microgreens are sometimes
harvested later than sprouts, usually after 5−14 days, rarely more. They vary in length from 1−4
inches tall. While sprouts grown in jars are moist and crunchy, the flavor and texture of
microgreens more resembles tender salad greens.Broccoli microgreens grown to the cotyledon
stageI grow all my microgreens in soil. Some professional growers grow microgreens
hydroponically, without soil. This means that microgreens are grown on synthetic foam pads, or
on more natural materials like coconut coir or burlap, and are nourished with liquid fertilizers
rather than soil. In this book, however, we focus on growing microgreens in soil.HEALTH



BENEFITSThere are many reasons why sprouts and microgreens are awesome for you. Both
are high in vitamins, minerals, fiber and enzymes that help protect against free radical damage.
The concentration of some vitamins, minerals, and phytonutrients in sprouts is several times
higher than in mature plants. Sprouted beans and legumes are also high in protein. Sprouted
seeds like sunflower or pumpkin are a rich source of protein and healthy fats. Leafy green
sprouts and microgreens are high in chlorophyll and phytonutrients.Sprouts are eaten raw most
of the time, and thus maintain a maximum amount of vitamins and other nutrients that have not
been destroyed by cooking. They are high in enzymes that help break down nutrients in our
food.Sprouts not only supply your organism with important nutrients, but also help detoxify the
body, slow down the aging process, strengthen your immune system, and help maintain a
healthy weight. They have an alkalinizing effect on the body, which is believed to help protect
against diseases like cancer.VITAMINS AND ANTIOXIDANTSSprouts and microgreens are high
in vitamins, minerals and antioxidants, particularly in vitamins C, A, E, B, and K1.Vitamin A is a
fat-soluble vitamin that also acts as a powerful antioxidant. It plays a critical role in maintaining
healthy vision, a healthy clear skin, supporting the immune function, and more.Vitamin A is
found in two primary forms: active vitamin A (found in animal products like fish oil) and beta
carotene. Beta-carotene is converted by the body to active vitamin A. Beta-carotene can be
found mainly in yellow and orange fruits and leafy green vegetables, including sprouts.B
vitamins are a whole class of water-soluble vitamins. They include several chemically distinct
compounds like vitamin B1 (thiamine), B2 (riboflavin), B3 (niacin), B5 (pantothenic acid), B6
(pyridoxine), B7 (biotin), B9 (folic acid, or folate), or B12 (cobalamins).B Vitamins are key
nutrients that play an important role in cell metabolism, energy metabolism, and are crucial for
maintaining the health of the nervous system. Several of the B vitamins also help regulate the
functions of the cardiovascular system, endocrine system, and digestive system. In addition,
vitamin B9 plays a significant role in DNA replication and is, therefore, a critical nutrient for a
healthy pregnancy, as well as cancer prevention.B vitamins can be found in meats, legumes,
whole grains, nutritional yeast, brewer’s yeast, and other sources. Sprouted grains, legumes,
and seeds are an excellent source of B vitamins (except vitamin B12). Vitamin B9 (folate) is also
found in abundance in leafy green sprouts.Vitamin C is an essential nutrient found mainly in
fruits and vegetables—and sprouts. It fights disease and protects the cells from free radical
damage through its natural antioxidant action. It boosts the immune system and helps the body
to fight against all kinds of diseases.Without vitamin C, the body cannot synthesize collagen, an
important protein needed for healthy tendons, ligaments, and skin, but also for strong bones and
teeth. Collagen also protects blood vessels from damage and helps restore the gut lining.Since
vitamin C is a water-soluble nutrient (excess amounts are not stored and are excreted with
urine); we should consume it daily.Synthetic vitamin C that is sold at pharmacies can be useful in
some cases, but may sometimes cause mild side effects like diarrhea or skin rashes. Getting
high amounts of vitamin C from food like fruits and vegetables (including sprouts) has not been
associated with any negative side effects. In addition, fruits and vegetables are rich in numerous



micronutrients (vitamins and minerals), dietary fiber, and phytochemicals (e.g. bioflavonoids),
the presence of which may affect the bioavailability of vitamin C1.Vitamin E, a fat-soluble
vitamin, is a powerful antioxidant that helps prevent free radical damage and fight inflammation2.
This is extremely important because high levels of inflammation are correlated with an increased
risk for heart disease, cancer, diabetes, and even neurodegenerative disorders like Alzheimer’s
and Parkinson’s disease.Vitamin E also increases immunity3, slows aging and helps maintain a
healthy, youthful skin. Consumption of foods rich in vitamin E has been associated with lower
risk of coronary heart disease.Vitamin E provides numerous health benefits, and there is no
wonder that it has often been consumed as a dietary supplement. It is important to note, though,
that consuming vitamin E from natural food sources (like sprouts) is a far superior option to
consuming supplements. Vitamin E from food sources is safe, while vitamin E supplementation
has been associated, according to some sources, with an increase in total mortality, heart
failure, and hemorrhagic stroke (4). The American Heart Association does not support the use of
vitamin E supplements to prevent cardiovascular disease but does recommend the consumption
of foods abundant in antioxidant vitamins (like vitamin E) and other nutrients4.Sprouted grains
and sunflower seeds, but also green leafy sprouts and microgreens are an excellent natural
source of this important vitamin.Vitamin K1, another fat-soluble vitamin, is crucial for proper
blood clotting and is found abundantly in leafy green sprouts and microgreens.There are two
types of vitamin K: vitamin K1 (phylloquinone) which is found in leafy greens, and vitamin K2
(menaquinone) which is only found in animal products but can also be synthesized in the gut by
microflora. Vitamin K2 has traditionally been associated with bone health. It works in conjunction
with vitamin D, increases bone density and reduces fracture rates. However, emerging evidence
shows that vitamin K1 can also benefit bone health5.Other studies show that vitamin K also
supports brain function, helps reduce inflammation, and is important for heart
health.Antioxidants help organisms to deal with oxidative stress, caused by free radical damage.
Free radicals are chemical elements that contain one or more unpaired electrons, due to which
they are highly unstable and cause damage to other molecules by extracting electrons from
them in order to attain stability. Diseases significantly associated with oxidative stress include
Alzheimer’s and Parkinson’s disease, multiple sclerosis, Creutzfeldt Jacob disease, and
meningoencephalitis6. Antioxidants have the ability to act as electron donors and counteract the
activity of free radicals.There are hundreds of different substances that can act as antioxidants.
Examples of antioxidants include vitamin C, vitamin E, carotenoids (such as beta-carotene,
lycopene, lutein, and zeaxanthin), coenzyme Q10, flavonoids, polyphenols, and other
substances.One of the ways to protect the body against free radical damage is to eat a diet rich
in antioxidants. It is preferable to consume antioxidants in food rather than as supplements.
There is evidence showing that high-dose antioxidant supplements may be harmful in some
cases7 8 , while no concerns have been raised about the safety of antioxidants in food.As
shown later in this book, numerous studies have shown that sprouts and microgreens of certain
plants (e.g. broccoli and other Brassica vegetables, buckwheat, or sunflower) contain



substantial amounts of antioxidants and have significant antioxidant activity.The germination
process significantly increases the content of vitamins and antioxidants compared to dry
seeds.For instance, a study was performed in 20129 with the objective to determine the effect of
germination on phytochemical profiles and antioxidant activity of mung bean sprouts.
Germination of mung beans dramatically increased vitamin C content in mung bean sprouts.
Vitamin C content reached the peak on day 8 of germination with up to 285 mg/100 g of dry
weight, which is almost 24 times higher than the initial concentration in mung bean seeds. On
fresh weight basis, one serving of mung bean sprouts (about 104 g) provides 21.6 mg of vitamin
C, which could meet 36% of Daily Value (DV). In addition, germination dramatically increased
total phenolic compounds and total flavonoids in mung bean sprouts, up to 4.5 and 6.8 times
higher than the original concentration of mung bean seeds, respectively. Quercetin-3-O-
glucoside content was significantly increased in mung bean sprouts after germination. The total
antioxidant activity of mung bean sprouts was 6 times higher than that of mung bean seeds.
Therefore, germination of mung bean sprouts significantly increased phytochemical content,
vitamin C content, and antioxidant activity.Many microgreens have several times more ascorbic
acids (vitamin C), carotenoids, phylloquinone (vitamin K1), and tocopherols (vitamin E) than
their mature counterparts, as we will see later in Chapter A Note on Microgreens.MINERALSIn
chapter What to Sprout or Grow, we will see that sprouts are a source of many important
minerals like calcium, magnesium, potassium, manganese, iron, zinc, selenium, and
others.ENZYMESEnzymes are vital to our health, and essential for healthy digestion. Digestive
enzymes enable the body to break down and assimilate the nutrients from the food we eat.
Fresh fruits and vegetables are abundant in enzymes needed to digest the nutrients contained
in those particular fruits or vegetables. Unfortunately, when we cook or process our food, most
enzymes are destroyed. When we then consume these enzyme-deficient foods, our body has to
produce its own digestive enzymes required to break down the nutrients. Eating enzyme-
depleted foods for a prolonged period of time not only puts an extra burden on our bodies but
also causes food to remain partly undigested. Undigested food results in leftover wastes that are
toxic to our system.One way to constantly replenish our body with enzymes is to eat enzyme-
rich foods every day. Fresh fruits and vegetables are a great choice, and sprouts are even better.
In fact, raw sprouts can contain 10−100 times more enzymes than other raw fruits and
vegetables.Sprouts also contain substances that stimulate the production of detoxification
enzymes in the body, which play an important role in protection against chemical
carcinogens10.CHLOROPHYLLAll leafy green plants, including leafy green sprouts and
microgreens, are rich in chlorophyll. Chlorophyll is the green pigment found in plants and algae
that allows the plants to absorb energy from light, through a process of
photosynthesis.Chlorophyll cleanses and protects the liver11 12, purifies the blood, supports the
immune system, fights inflammation13, and reduces oxidative damage caused by poor diets14,
chemical carcinogens or radiation. Chlorophyll has been shown to speed up the healing of
wounds and ulcers.Studies also suggest that consumption of chlorophyll-rich foods helps



protect the cells against DNA damage15, and may play a significant role in cancer
prevention16.Surprisingly, chlorophyll can also help maintain a healthy weight. Green-plant
membranes have been shown to reduce subjective hunger and promote satiety signals, which
can affect body weight when given long-term:In a study conducted in 201417, 38 overweight
women aged 40−65 were randomly divided into two groups, one group receiving green-plant
membranes (5 g) in addition to their diet, and the other one receiving placebo, once daily before
breakfast for 12 weeks. All women were instructed to eat three meals per day without any
snacking between the meals and to increase their physical activity. Body weight change was
analyzed every third week. Women receiving green-plant membranes lost significantly more
body weight than did those on placebo. Average weight loss with green-plant extract was 5.0 ±
2.3 kg compared to 3.5 ± 2.3 kg in the control group. Consumption of green-plant membranes
also reduced total and LDL-cholesterol compared to control.AMINO ACIDS
(PROTEIN)Sprouting also increases the total amounts of proteins in seeds, as well as their
bioavailability. Due to enzymatic activity that occurs during the sprouting process, complex
proteins are converted into simple amino acids (the building blocks of proteins), becoming
easier to digest.Especially sprouted legumes like lentils, chickpeas, cowpeas, green peas and
mung beans18 19, but also sprouted grains20 and surprisingly even leafy green sprouts like
alfalfa, radish or sunflower contain plenty of easily digestible protein, especially when we take
into account the amount of protein per calorie.HEALTHY FATSIn general, leafy green sprouts
and microgreens contain very little fat, but some seeds like sunflower, pumpkin, sesame or
poppy seeds are a rich source of healthy fats. Although we have often been told that consuming
fat is bad for our cardiovascular systems and can lead to obesity (which in case of hydrogenated
fats and trans-fats is true), fat is not always bad. Healthy fats like those contained in nuts and
seeds are important for brain health, hormonal health; they are the building blocks of cell
membranes, and allow the absorption of fat-soluble vitamins A, D, E and K.DIETARY FIBERAll
sprouts and microgreens are rich in dietary fiber. Consumption of foods rich in dietary fiber
ensures smooth bowel movements, thus protecting us from constipation and reducing the risk of
colon cancer, helps us get rid of toxins in the digestive tract, helps to control cholesterol levels,
and lowers the risk of developing obesity, diabetes, and coronary heart disease.A NOTE ON
MICROGREENSSeveral studies have shown higher concentrations of vitamins and minerals in
microgreens than in the full-grown plants.According to a study published in 2012 in the Journal
of Agricultural and Food Chemistry21, and a similar study published in 201322, the
concentration of nutrients in many microgreens is several times higher than in their mature
counterparts. The nutritional density depends on the type of microgreen. Among the 25
microgreens assayed, red cabbage, cilantro, garnet amaranth, and green daikon radish had the
highest concentrations of ascorbic acids (vitamin C), carotenoids, phylloquinone (vitamin K1),
and tocopherols (vitamin E) respectively. In comparison with nutritional concentrations in mature
leaves recorded in USDA National Nutrient Database, the microgreen cotyledon leaves
possessed higher nutritional densities.The table below shows the content of selected nutrients



according to the study Nutrition, Sensory, Quality and Safety Evaluation of A New Specialty
Produce: Microgreens, published in 2013 and available online22:Table 1: Concentrations of
vitamin C, carotenoids and vitamin E in selected microgreensIn another study conducted in
2013 on five species of the Brassica family (red cabbage, purple kohlrabi, red and purple
mustards, and mizuna), the authors demonstrated that Brassica microgreens are a potent
source of polyphenols23. A total of 164 polyphenols including 30 anthocyanins, 105 flavonol
glycosides, and 29 hydroxycinnamic acid and hydroxybenzoic acid derivatives were
identified.Anthocyanins are red, purple and blue pigments with potential antioxidant and
protective effects on the human body24.Flavonol glycosides have shown significant antioxidant
activity, anticancer and antitumor activity, protective effects on the liver, anti-inflammatory
activity, anti-diabetes activity, antiviral activity, antibacterial and antifungal activity, and other
biological effects25.Hydroxycinnamic acids are a group of phytonutrients that have antioxidant
and anti-inflammatory properties.Hydroxybenzoic acid derivatives are effective free radical
scavengers26.The nutritional value of microgreens was also demonstrated in a comparative
study performed in 201527. The study compared the mineral content of lettuce microgreens and
mature lettuces. Microgreens had a higher content of calcium, magnesium, iron, manganese,
zinc, selenium and molybdenum than mature lettuces. The content of certain of these minerals
(calcium, iron, manganese, selenium, and molybdenum) was even several times higher in
microgreens than in mature lettuces. On the other hand, mature lettuces possessed a higher
nitrogen, phosphorus and potassium content. The nitrate content of microgreens was lower than
in mature lettuces, which makes microgreens a safer food for the human diet, in particular for
children, to fulfill their daily mineral requirement, while reducing their exposure to harmful
nitrate.Cilantro microgreensREDUCTION OF ANTINUTRIENTSDry seeds, nuts, grains and
legumes contain substances called antinutrients, like phytic acid, lectins, or enzyme inhibitors,
which interfere with digestion and inhibit the absorption or use of important minerals like
calcium, zinc, or iron.It is well documented that soaking and sprouting greatly reduces the
content of antinutrients.A 2015 study28 examined changes that occurred in cowpeas (black-
eyed peas) during the sprouting process. Significant improvement in nutritional quality was
observed after sprouting at 25 °C for 24 h; protein increased by 9−12 %, vitamin C increased by
4−38 times, phytic acid decreased by 4−16 times, trypsin inhibitor activity decreased by 28-55
% along with an increase of 8−20 % in in-vitro protein digestibility.Reduction of phytic acid and
increased bioavailability of minerals was also observed in further studies with other crops 29 30
31 32.PHYTIC ACIDPhytic acid naturally occurs in most grains, nuts, seeds and legumes. It is
known as an antinutrient because it reduces the bioavailability of essential minerals. In the
human body, phytic acid binds to minerals, especially zinc, calcium, and iron, forming insoluble
salts that are poorly absorbed in the gastrointestinal tract33.Soaking and sprouting greatly
reduces the content of phytic acid in seeds, grains, and legumes and thus improves their
nutritional profile. To some extent, it even releases phosphorus that can be used by the human
body.ENZYME INHIBITORSDry seeds, nuts, grains, and legumes contain enzyme inhibitors.



Trypsin inhibitors are one of the most common types. In the human body, the enzyme trypsin is
used to break down protein—it converts protein to amino acids. When trypsin activity is
inhibited, we don’t digest protein properly.Enzyme inhibitors are part of the seed’s natural
preservation system—they prevent sprouting until the conditions are right. Once the seed has
enough warmth and moisture to grow, enzyme inhibitors are broken down, and the seed begins
to grow. By soaking the seeds and keeping them moist, we imitate the process that occurs in
nature and bring the antinutrient levels down.LECTINSLectins, contained in grains, seeds and
especially beans and legumes, are another group of antinutrients. In plants, lectins serve as a
defense mechanism against pests, insects, and animal predators.While certain lectins are
necessary for the functioning of the human body, some sources point out that consuming foods
with high concentrations of lectins (beans, grains, nuts, and seeds) in excess in uncooked form
can be harmful. Adverse effects may include nutritional deficiencies, immune reactions,
diarrhea, flatulence, and damage to the cellular lining of the gut.The good news is that lectin
content can be significantly decreased by cooking, fermenting, soaking, or sprouting. In general,
the longer the seed is sprouted, the more lectins are deactivated.There is, however, one
exception we need to be aware of: Although sprouting greatly reduces the content of lectins,
beans like black beans, kidney beans, navy, fava or pinto beans should never be eaten raw,
because of the lectin phytohaemagglutinin that they contain. Sprouting does not help to reduce
their phytohaemagglutinin content. These beans must be thoroughly cooked to be digestible, as
we discuss in more detail in chapter Legumes (Lentils, Green Peas, Mung Beans,
Chickpeas).WHAT TO SPROUT OR GROWIn this chapter, you will find a description of various
seeds, legumes, and grains that can be sprouted or grown as microgreens or grasses.There are
only a few basic methods of growing sprouts and microgreens. These are described in detail
later in chapter Growing Methods. In this chapter, we go through the health benefits of each
sprout, its uses, and provide a link to the sprouting method or methods in chapter Growing
Methods which are the most appropriate for the given sprout. We also mention specificities
related to growing that particular sprout, if there are any. Some seeds can only be sprouted
using one particular method, but in many cases, you will have a choice between several
methods.There are plenty of seeds, grains, beans and legumes you can choose from. You don’t
have to limit yourself to the crops we are listing in this book. Feel free to experiment with other
vegetables and herbs—just keep in mind that there are a few you should avoid:Do not sprout
any seeds of the nightshade family (tomatoes, potatoes, eggplants, or peppers) – the plants
contain the toxic alkaloid solanine.Do not sprout sorghum – sorghum sprouts contain potentially
toxic levels of cyanide34.Beans like black beans, kidney beans, navy, fava or pinto beans,
although they can be sprouted, should never be eaten raw. They must always be thoroughly
cooked before consumption. There are still plenty of other legumes that you can sprout and eat
raw, like chickpeas, lentils, mung beans, or peas.I don’t recommend sprouting cucumber, melon
or squash. They are not toxic, but their sprouts simply don’t taste good.Clover, pink kale, and
beet sproutsLEAFY GREEN SEEDSMany leafy green vegetables can be sprouted in jars or



trays, or grown as microgreens in soil. Leafy green sprouts are particularly rich in vitamins,
minerals, and chlorophyll. Seeds that can be sprouted include alfalfa, clover, broccoli, cabbage,
kale, kohlrabi, radish, daikon radish, turnip, red beet, Swiss chard, fenugreek, fennel, or red
amaranth.In this chapter you will find information about the health benefits, uses and the best
sprouting methods for each leafy green.Gelatinous seeds like cress, arugula, chia, flax, basil
and yellow mustard are described separately in the following chapter Gelatinous Seeds,
because they require different growing methods.AlfalfaAlfalfa is a very nutritious plant that was
first cultivated in Persia and has been used all over the world for centuries. Its name “alfalfa”
comes from an Arabic phrase that means “father of all foods.”Alfalfa works as a diuretic, eases
digestive problems, purifies the blood and has an alkalizing effect on the body. Alfalfa leaf tea
has also been used as a folk remedy for arthritis.Alfalfa seeds were proven to help reduce high
cholesterol levels.In a 1987 clinical study35, fifteen patients with high blood cholesterol levels
were given 40 grams of alfalfa seeds (heat treated) 3 times a day for 8 weeks, with otherwise
unchanged diets. At the end of the study, the patients saw an average 17% decrease in their
total cholesterol levels and an 18% decrease in their LDL (“bad cholesterol” levels). After the
patients stopped eating alfalfa, their blood cholesterol levels rose again.Alfalfa also works as an
anti-diabetic due to its ability to lower blood sugar levels. In animal studies, it was also shown to
help treat lupus.In a study conducted in 2015 on diabetic rats36, extract from mature alfalfa
plants significantly reduced blood sugar levels, triglycerides, total cholesterol, LDL, and
increased HDL (the “good“ cholesterol) levels.In a study published in 2009 in the medical journal
Lupus37, alfalfa sprout extract was fed to mice that had systemic lupus. Alfalfa sprout extract
decreased the severity of the disease and increased the survival and life span of the animals
who consumed it. The researchers, therefore, suggested that alfalfa could be considered as a
treatment for autoimmune diseases.Alfalfa sprouts are high in vitamin K1, vitamin C, folate, and
manganese, and contain many other vitamins, minerals, and phytonutrients.It should be
mentioned, however, that alfalfa also contains L-Canavanine, a compound that some sources
report as potentially toxic, while others have reported that alfalfa sprouts are not harmful.
According to some sources, L-Canavanine even works as an anti-cancer agent38.The concerns
about the L-Canavanine toxicity are based on some cases where eating alfalfa seeds caused
lupus-like autoimmunity symptoms39. According to the health information website WebMD,
alfalfa leaves are possibly safe for most adults; however, taking alfalfa seeds long-term is likely
unsafe. There are concerns that alfalfa might cause the immune system to become more active,
and this could increase the symptoms of auto-immune diseases40.L-canavanine is present in
the seed, and its content decreases as the sprout grows. Although eating alfalfa sprouts appears
to be safe for most adults, it is wise to consume only moderate amounts of alfalfa sprouts, and
for people with autoimmune conditions, it is best to avoid alfalfa altogether.Alfalfa
sproutsSprouting method:Alfalfa is best sprouted in a jar where it matures in only 5−6 days.
Make sure not to put more than 2 scant tablespoons of seeds in a 25-ounce (750 ml) jar, as
alfalfa multiplies its volume many times. Preferably start with only 1 tablespoon, so that the



sprouts are not all squeezed against each other in the jar.Uses:Alfalfa sprouts have a mild,
delicate taste, and are perfect for using in salads or sandwiches to add texture and
moistness.Red CloverClover produces crunchy, mild-tasting sprouts similar to alfalfa, rich in
vitamins, minerals, and antioxidants.In natural medicine, mature red clover plants are used as a
blood purifier, blood thinner and diuretic, to help heal respiratory ailments, reduce inflammation,
treat skin disorders or relieve menopausal symptoms. Red clover also contains genistein, an
anticancer compound that prevents new blood vessels from forming within a tumor.Sprouting
method:Clover is best sprouted in a jar where it matures in only 5−6 days.Make sure not to put
more than 2 scant tablespoons of seeds in a 25-ounce (750 ml) jar, as clover multiplies its
volume many times. Preferably, use just 1 tablespoon of seeds.Uses:Clover sprouts are very fast
to grow, and their hulls can be easily cleaned. Like alfalfa sprouts, clover sprouts have a mild,
delicate taste, and their bright green color and crispy texture add tender freshness to any
sandwich or salad.
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