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Microorganisms like bacteria and fungi
have a big influence on our lives. Often
they appear to us as threats to our health
but that is only a very narrow view on the
functions and abilities of microorganisms.
In fact, life would not be possible without
them: a balanced microbiome keeps
humans, animals, plants and ecosystems
healthy. Moreover they are significant for
our nutrition – humans have been using
microorganisms such as yeast or lactic acid
bacteria to produce food for thousands of
years.
Members and friends of the Microverse
Cluster and the Jena School for Microbial
Communication have revealed their favourite
delicious recipes which involve the activity of
microorganisms. You will also find information
on typical microorganisms used for food
production.
Discover the Microverse and enjoy the
microbial kitchen!
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Yeasts are unicellular fungi which reproduce
by budding or mitosis. Most yeasts ferment
sugar to alcohol and carbon dioxide. They
are indispensable in the production of wine
and dough, among other things.
Lactic acid bacteria are the most important
group of bacteria used in food production.
They are unicellular microorganisms that
release lactic acid which is necessary for the
fermentation of sauerkraut and sourdough.
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Selfmade yeast
For cakes, bread and drinks

Ingredients:
•
•
•

500 ml of lukewarm water
2 dried and unsulphured plums or dates
1 tablespoon of sugar

Recipe:
1.
2.
3.
4.
5.
6.
7.

Pour lukewarm water into the vessel.
Add the sugar.
Close the vessel and shake it vigorously so that the sugar dissolves in the water.
Add the two dates to the water.
Leave the vessel in a warm place, preferably between 25 and 35°C.
Shake the yeast water once every morning and evening and open the lid of the
jar to allow gases to escape.
After about five to ten days the wild yeast is ready for use. The exact duration 		
depends on many factors, including the temperature. You can tell that the yeast
is ready by the typical yeast smell. In addition, many small bubbles should rise 		
in the vessel.

Source: utopia.de/ratgeber/hefe-selber-machen-wilde-hefe-ansetzen-und-vermehren/
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Beer Bread
Rustic and comforting, easy to make
by Hendrik Huthoff, manager @ Jena
School for Microbial Communication

Ingredients:
•
•
•
•
•
•
•

1 liter of your favourite bottle-fermented unfiltered beer
1 kg of spelt flour (it has to be spelt, other types of flour do not rise)
1 tablespoon of rock salt
1 tablespoon of brown sugar
1 tablespoon of cumin seeds
1 tablespoon of fennel seeds
1/4 tablespoon of ground coriander seeds

Recipe:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Pour yourself a 200 ml glass of the beer. This is thirsty work, you will need it.
Pour the remaining 800 ml of beer into a bowl and add the sugar and salt. Stir
until all is dissolved.
Add the spelt flour, cumin, fennel and coriander and knead until the dough is
well mixed. Preheat your oven to 50°C.
Place the bowl with the dough in the oven. Turn the oven off and leave to rise 		
for 90 minutes.
Coat a large size baking tin with butter.
Remove dough from the oven and knead once more for a few minutes. Preheat
oven to 50°C again.
Place the baking tin with the dough back in the oven, turn oven off and leave to
rise for another 90 minutes.
Remove baking tin from the oven and preheat to 230°C.
Make incisions at the top of the dough and place in the oven together with a 		
ceramic bowl or cup with water. Bake at 230°C for 10 minutes.
Bake for another 50 minutes at 200°C.
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Sourdough bread
Wholegrain bread with rich taste
by Alena Gold, science communicator
@ Balance of the Microverse

Ingredients:
•
•
•
•

spelt flour (wholegrain)
rye flour (wholegrain)
lukewarm water
salt

Sourdough preparation:
1.
2.
3.

Put 100 g rye flour and 100 ml water into a container and stir.
Close the container loosely and leave it at a warm place for 24 hours.
Repeat this process for 5 days. The sourdough should then have its typical smell.

Sourdough bread:
4.

Stir 100 g of sourdough preparation with 200 g of spelt flour and 300 g of rye
flour as well as 250 ml of lukewarm water and 1 1/2 full teaspoons of salt.
5.
Leave dough at a warm place with loosely closed lid for at least 12 hours until it
has significantly expanded in size.
5.
Sprinkle the work surface with flour and knead the dough.
6.
Form a bread and place it on a baking tray inside the oven.
7.
Place a bowl of water on the bottom of the oven before heating it to 200°C.
8.
When the oven is steamed up, remove the water bowl and bake the bread for 		
about 45 minutes.
Option for a crispier crust: remove the bread after 35 minutes and let it cool down.
Heat the oven up to 230°C and place the bread inside and bake for another 15-20
minutes.

Maintaining the sourdough preparation:
Take around 50 g of the dough before kneading it and put it into a container with
100 g of rye flour and 100 ml of lukewarm water. Close lid loosely and wait until the
dough has expanded and starts to collapse. Put inside the refridgerator. For your next
bread, take it out and follow the recipe above.
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Idli & Dosa
Traditional breakfast staple from South India
by Prasad Ayiar, PhD student @ Jena School for
Microbial Communication
While idli is a steamed cake made from a fermented
mixture of rice and lentil, dosa is a savory and crispy
pancake or crepe made by diluting the idli batter.
Both idli and dosa are nutrient-dense food and are
easily digestible.

Ingredients:
•

100 g of rice (long grain parboiled idli 		
rice or basmati rice)
•
½ teaspoon of fenugreek seeds (alternatively,
	¼ tea spoon of baking soda can be used)
•
•

1 teaspoon of iodine free salt
25 g of de-husked black gram/urid dal

Recipe:
1.
2.
3.
4.

5.

6.
7.

8.
9.

10.

Soak the rice and lentil with fenugreek seeds in separate containers overnight 		
at room temperature.
Collect the remaining water from the soaked grains in a separate container the
next day (this water contains bacteria which can be added during grinding).
Grind the soaked grains with a wet stone grinder. As an alternative, a good 		
hand blender or a kitchen top mixer grinder works.
Grind the rice to a smooth batter-like consistency, add the collected soaked 		
water and salt to the rice while grinding. Ideally, the batter should be coarse 		
like sand when you feel with your fingers.
Grind the lentil fenugreek seeds mix using a hand blender to a paste-like
consistency (use soaked water if needed), care should be taken that the
temperature of the paste while grinding does not go high. It is recommended 		
to grind the legume for 30 sec with a 30-sec pause.
An optional step is to whisk the legume paste-like egg whites to aerate it.
Merge both mixtures in a container large enough for both (it should have a 		
consistency like a cake batter). It is recommended to mix both the batter
by hand as the warmth from the hand is required to kick start the microbial
cultures.
Transfer the mixed batter to a glass container and cover it with a plate and
incubate it for 16-36 hours at room temperature
Mix the batter once or twice and plate them in traditional idli casting plates. As
an alternative cupcake/muffin papers can be used. The batter can also be
stored in the fridge for a week.
To make dosas dilute the fermented batter to pancake batter-like consistency 		
and prepare like pancake or crepe.
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Traditional Gujarati Vati Dal Dhokla
Steamed lentil savory cake

Dhokla is a steamed lentil cake made with ground,
fermented batter made of bengal gram (chana
dal), rice and curd (yoghurt). It is also called vati
dal dhokla or vati dal na dhokla.

by Pooja Mehta & Chidambareswaren Mahadevan,
PhD student and postdoc @ Balance of the Microverse

Ingredients:
•
50 g of rice
•
200 g chana dal
•
1 chopped green chili
•
15g chopped ginger
•
½ teaspoon of cumin seeds
•
450-500 ml water
•	¼ teaspoon turmeric powder
•
1 pinch of asafoetida
•
3 tablespoons of curd (yogurt)
•
1 teaspoon of salt
•
1 teaspoon of lemon juice
•
2 teaspoons of peanut oil
•
⅓ teaspoon of baking soda
•
½ teaspoon of mustard seeds
•
1-2 teaspoons sesame seeds
•
1 teaspoon of fenugreek seeds
•
7-8 curry leaves
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Recipe:
1.

2.
3.
4.
5.
6.

7.
8.
9.

10.
11.

12.
13.
14.
16.
17.

Put rice and chana dal in a bowl. Rinse 2 to 3 times with water and add 2 to 2.5
cups of water followed by soaking dor 4 to 5 hours. Optionally, add 1 teaspoon
of fenugreek seeds.
Drain the entire water and add the soaked mixture to a grinder jar along with 1
green chili, 1 inch ginger and ½ teaspoon cumin seeds.
Add water in parts and grind to a batter. The batter should not be ground fine.
Overall you can add ¾ to 1 cup water while grinding.
Take the batter in a bowl or pan, add ¼ teaspoon turmeric powder, 1 pinch
asafoetida, 3 tablespoons curd and 1 teaspoon salt.
Mix well, cover and let the batter ferment for 8 to 9 hours.
In a large pot or pressure cooker, take 2.5 cups water. Place a stand inside.
Keep the pot or the cooker on a medium-low to medium flame and let the
water come to a boil. Use a slightly tall stand so that the hot bubbling water 		
does fall in the batter while steaming.
Keep a greased pan to be used for steaming ready.
After fermentation, the batter will have tiny air bubbles in it.
Now add 1 teaspoon lemon juice and 2 teaspoons peanut oil to the fermented 		
batter. Mix well, sprinkle ⅓ teaspoon baking soda all over the batter evenly. Mix
very well and do it quickly.
With brisk and quick movements of a spoon or spatula or a wired whisk, mix 		
the eno or baking soda very well in the batter.
Pour the batter in the greased pan. Place the pan upon a stand in the pot with
boiling water, cover with lid having a vent and steam the batter on a medium 		
flame for 20 to 25 minutes or more.
Once ready, take it out and keep aside for cooling.
Heat 1 tablespoon peanut oil in a small pan. Keep flame to a low and add ½ tea		
spoon mustard seeds.
Let the mustard seeds crackle. When the mustard seeds finish crackling, add 1 		
to 2 tea spoons sesame seeds and give a stir.
Add 1 pinch asafoetida and 7 to 8 curry leaves. Fry for a few seconds till the 		
curry leaves become crisp.
Pour this over the steamed dhokla.

Source: www.vegrecipesofindia.com/dhokla-recipe/
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Crispy Paper Masala Dosa
by Pooja Mehta & Chidambareswaren Mahadevan,
PhD student and postdoc @ Balance of the
Microverse

Ingredients:
•
125 g of urad dal
•
325 g of rice
•
20 g of thick flattened rice/poha
•
1 tablespoon chana dal
•	¼ teaspoon methi seeds (fenugreek seeds)
•
3 tablespoons of semolina
•
1 teaspoon of salt
•
½ tablespoon of oil
•
Water

One of the delicious varieties
of masala dosa that is popular
in South Indian restaurants and
hotels is paper masala dosa. As
the name suggests paper dosa
is crisp as well as thin dosa like
paper.

Recipe:
1.

2.

3.

4.

5.

6.
7.

8.

Put 125 g urad dal, 1 tablespoon chana dal and ¼ teaspoon methi seeds in a
bowl. Rinse all three ingredients a couple of times and then soak in 1 cup of
water for 4 to 5 hours.
Rinse 325 g rice a couple of times and then soak rice in 1 cup of water. Also
rinse 20 g thick flattened rice/poha twice with water. Then add the rinsed poha
in the rice bowl and mix well. Cover for 4 to 5 hours.
After 4 to 5 hours, add urad dal, chana dal and methi seeds along with the
soaked water in the grinder jar. Also add ¼ cup of fresh water. Grind everything
till you get a batter which is light and fluffy. The urad dal has to be ground
really well, so that the batter ferments well. Transfer the batter in a bowl.
Then in the same grinder, add the soaked rice/poha and ½ cup fresh water. 		
Pour the rice/poha batter in the same pan or bowl containing the urad dal
batter. Grind rice to a fine grainy consistency.
Add 3 tablespoons of semolina, 1 teaspoon rock salt or sea salt or regular salt.
Mix both batters very well. Cover and keep aside to ferment for 8 to 9 hours.
In a well-fermented dosa batter, you will also see tiny air pockets and a
pleasant sour aroma.
Heat a iron griddle or a pan. If using an iron pan, then spread ¼ to ½ tsp oil or
ghee all over the pan. Pour a ladle of the batter in the center.
With the ladle gently begin to spread the batter in round circles. Keep the
flame on low intensity, so that you are easily able to spread the batter. If the
pan base is very thick, then keep the flame to medium.
Spread the batter (similar to when you prepare a crepe) to a round-shaped thin
dosa. Cook until golden brown on a low medium flame.

Source: www.vegrecipesofindia.com/paper-masala-dosa-recipe/
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Kimchi

Korea‘s national dish
Ingredients:
•
•
•
•
•
•
•
•
•

1 chinese cabbage
50 g of salt
1 white radish
2 spring onions
2 cloves of garlic
20 g of ginger
2 tablespoons of chili flakes
4 tablespoons of fish sauce
1 tablespoon of sugar

Recipe:
1.
2.
3.

4.
5.

6.

7.

8.

9.
10.

Cut the stalk of the Chinese cabbage completely lengthwise, leaving the upper
part whole. Carefully pull the two halves apart; leaves should remain largely intact.
Divide the lower third of both halves lengthwise and pull them apart as well.
Provide a container that can hold the Chinese cabbage straight. Fill it with cold
water and dip the quarters into it until they are completely wetted. Take them
out and generously sprinkle or lightly rub the salt between the leaves. Use more
salt towards the stem.
Place back in the empty container and leave to stand at room temperature for
2 hours, turning every 30 minutes.
In the meantime, prepare the kimchi paste. Peel the daikon and cut it into fine
sticks. Wash the spring onions, quarter them lengthwise, then cut them into 3
centimetre long pieces. Peel and finely chop the garlic and ginger.
Mix everything together with the chili flakes, the fish sauce and the sugar in a
bowl very thoroughly, crushing it again and again by hand so that it becomes
as soft as possible until it is a dark red mass.
When the leaves of the Chinese cabbage are soft and pliable, start filling. To do
this, first wash the cabbage thoroughly and soak in cold water for 5 minutes to
remove the salt.
Place the quarters with the outside on the work surface and lift all the leaves
up to the bottom. Spread this leaf with the kimchi paste. Cover with the next
leaf and brush it as well. Brush all the leaves in this way, spreading the rest of
the paste on the Chinese cabbage.
Place the Chinese cabbage in a sealable plastic bag or airtight container and
store at room temperature.
After 1-2 days the fermentation starts. Small bubbles form on the surface. The
kimchi now develops a strong smell, so it is best to keep it well sealed in the
refrigerator. It is edible at any stage, it depends on personal taste.

Source: asiastreetfood.com/rezepte/koreanisches-kimchi/
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Sauerkraut
A typical German side dish
Sauerkraut is a fermented dish which involves lacto acid bacteria. The microorganisms
consume glucose and ferment it to lactic acid - the sauerkraut gets its typical taste.

Ingredients:
•
•
•

1 white cabbage (~2,5k g)
salt (40 g)
caraway seeds (5 g)

Recipe:
1.
2.
3.
4.
5.

Thinly slice the white cabbage and mix well with the salt.
Knead well with hands until juice comes out. Add caraway seeds
Fill the well kneaded sauerkraut into clean glasses tightly. Cover with cling film
and close the glasses tightly with the lid.
Place the glasses in a plastic bowl, as the juice escapes during fermentation.
Keep it in your kitchen for about 6 days. Then move it to a cooler place (cellar)
for storage.
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Yoghurt
Recipe by Lisa Erdmann und Björn
Vondran @ Zentrum für Fermentation, Leipzig
Tried and tested by Maja Rischer,
Lab manager @ Burg Giebichenstein University of Art and Design
Halle
Yoghurt is a fermented milk product in which milk is inoculated with a starter culture
containing two different types of lactic acid bacteria. The process of yoghurt making
has been performed for thousands of years and originated in the warm climate of
Mesopotamia, the present day Middle Eastern country of Iraq, when stored goat’s and
sheep’s milk fermented naturally in the high summer temperatures. The mixture was
then hung in animal skins to cool. A soft curd called ‘jugurt’ was formed. This is where
the word yoghurt comes from.

Ingredients:
•
•
•

575 ml of ultra high temperatured milk (UHT milk removes the need to sterilize
the milk by boiling it.)
2 tablespoon of unpasteurised natural yoghurt or bio-yoghurt
2 tablespoon of dried milk powder

Recipe:
1.
2.
3.
4.

Heat the UHT milk to 43°C. The lactic acid bacteria grow best at this
temperature. Take care not to overheat or the bacteria will be killed.
Add the starter culture and dried milk powder. Mix well.
Pour the mixture in to a pre-warmed wide necked vacuum flask. Replace the lid
and leave for 6-8 hours.
Pour the yoghurt into a bowl and cover with cling-film and place in a
refrigerator for 4 hours. The yoghurt will get even thicker during this time. The
yoghurt will then be ready to eat.

Please note:
•
•
•

To prevent contamination, all containers and utensils must be thoroughly
cleaned before they are used.
Once the yoghurt has been made it must be stored at 4°C and eaten within
4 -5 days.
The yoghurt can be flavoured with fruit puree as preferred.
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Hermann dough
A classic dough for any kind of cake

Ingredients:
•
•
•
•
•
•
•

100 g of wheat flour
25 g of cane sugar
10 g of fresh yeast or 3 g of dry yeast
150 ml handwarm water
200 g of wheat flour
300 g of cane sugar
300 ml milk

Recipe:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Pour the yeast into a cup with some handwarm water. Stir the mixture with a 		
wooden spoon.
Mix all ingredients in the jar thoroughly with a wooden spoon.
Place the lid loosely on the jar, because the dough likes some air to breathe.
Now place the dough in a warm place.
Stir it thoroughly once after 24 hours.
Stir it again thoroughly the next day.
Put the dough in the fridge the next day after stirring. From now on it will feel 		
most comfortable there.
Stir the dough several times the following day.
From day 1 to day 4: Stir the dough well once a day.
On day 5 you feed the dough as follows: 100 g of wheat flour, 150 g cane sugar,
150 ml milk
From day 6 to day 9, stir the dough thoroughly once again every day.
On day 10 you feed the dough once again: add 100 g of wheat flour, 150 g of
cane sugar, 150 ml milk

Now you can divide the dough into four portions (about 200 g per portion) and use
it for a cake.

Source: utopia.de/ratgeber/hermann-kuchen-diesen-teig-musst-du-gut-fuettern/
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Elderflower “champagne”
An elegant, sparkling fermented drink

The fragrant flower heads from the elder tree
can be used to make a refreshing summer
drink called elderflower “champagne”.
The elder is a common native tree found
growing in mixed deciduous woodland,
marshy woodland, thickets, clearings,
hedgerows and gardens.
Recipe by Lisa Erdmann und Björn Vondran @ Zentrum für Fermentation, Leipzig
Tried and tested by Maja Rischer, Lab manager @ Burg Giebichenstein University of Art
and Design Halle

Ingredients:
•
•
•
•
•

2 large heads of fully open elderflowers
30 ml of white wine vinegar
1 large lemon
680 g of sugar
4.5 litres of cold water

Recipe:
1.

2.

3.
4.
5.
6.
7.
8.
9.

The flower heads should be washed in cold water before use and then patted
dry on kitchen paper. Care must be taken not to bruise the flower heads, as
they are very delicate.
Pick the florets from their stalks and put them into a suitable container, such as
a plastic bucket with a loose-fitting lid. It should have a capacity of at least 7
litres.
Thinly pare the lemon (no white pith) and cut the parings into fine particles.
Juice the lemon and add the parings and the juice to the bucket.
Add the cold water and the vinegar, then stir in the sugar until it has dissolved.
Cover and leave in a warm place for 24 hours.
Strain the liquid and pour into suitable bottles leaving a 50 mm gap.
Put the caps on tight and lay the bottles on their sides somewhere where the
temperature will stay reasonably constant at around 21 °C.
After 2 weeks move them to a cool store. Serve cool, but not cold. Drink the 		
elderflower “champagne” within 4 weeks.
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Ginger Beer
A very refreshing old-fashioned fermented drink
Recipe by Lisa Erdmann und Björn Vondran @ Zentrum
für Fermentation, Leipzig
Tried and tested by Maja Rischer, Lab manager @ Burg
Giebichenstein University of Art and Design Halle

Ingredients:
•
•
•
•
•

25 g of fresh yeast or 15 g (1⁄2 oz) of dried yeast
1 kg of sugar
40 ml of ground ginger
Juice of 2 lemons
Water

Ginger beer originated in England, in the mid-1700s, where it became the favourite drink
for over 150 years. The forerunners of ginger beer were mead and metheglin, which is
mead flavoured with herbs or spices.

Recipe:
1.

2.
3.
4.
5.
6.
7.
8.

9.

Put the yeast into a large clean jar. Pour in 275 ml warm water. Stir in 10 ml
sugar and 10 ml ground ginger. Cover and leave in a warm place for 24 hours. 		
This is the starter ‘plant’.
On each of the following 6 days feed the ‘plant’ with 5 ml sugar and 5 ml 		
ground ginger. Stir and cover the jar each time.
After the last addition leave the solution to stand covered for another 24 hours.
Line a sieve with muslin. Strain the solution reserving both the liquid and the 		
sediment.
Over a low heat dissolve 900 g in 575 ml water. Stir well.
When the sugar has dissolved, boil for 3 minutes.
Pour the syrup into a large bowl and stir in the lemon juice and liquid from the
plant.
Dilute with 3.5 L water, stir well and pour into clean, rinsed out bottles. Secure 		
the bottles with corks (do not use screw tops as yeast produces carbon dioxide
as it ferments liquids which may cause the bottles to explode).
Store for at least 1 week before using.
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Water-Kefir
by Teresa Mayer, PhD student @ JSMC
Water-Kefir is – similar to Milk-Kefir and Kombucha
Fungi - a symbiosis of various microorganisms
providing each other with beneficial living conditions
and nutrients. The yeasts in the symbiosis ferment the
sugar producing carbonic acid and a little bit of alcohol
(0.5 to 2.5% after 1-2 days).

Ingredients:
•
•
•
•

30 g of kefir-crystals
60 g of brown sugar
30 g of dry fruits (e.g. dates or apricots)
2 slices of lemon

Recipe:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Use a clean container and fill it roughly half with hot tap water.
Add the sugar and mix until it is dissolved.
Add cold tap-water and fill the container up to roughly 90% (the water should
be hand warm, otherwise the Kefir will die!)
Add the Kefir-crystals. Make sure to use a plastic spoon! The Kefir dies when it
comes in contact with metal.
Add the dry fruits and the lemon slices.
Fill the container to its final volume.
Close the container and put it in a dry and dark place (e.g. in a cabinet). Make
sure the lid is not closed tight, so that air can still escape the system.
If bubbles rise in the container after a few hours the fermentation process has
started.
Depending on taste, let it ferment for 2 or 3 days. The longer the more acidic it
gets because the sugar is used up.
After the fermentation time remove first the dry fruits and the lemon slices with
a plastic (!) tweezer
Move the water-kefir to a new container separating the kefir-crystals with a
sieve (non-plastic!).
Your drink is ready to enjoy! Put in the fridge for longer durability.
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