
 

The Basic Guide to Spherification 

Cooking innovations have emerged during the past couple of years, and 

leading-edge kitchen equipment and complex food processes have been 

combined with tried-and-tested cooking methods. One of these innovations 

includes Molecular Gastronomy, a term devised by Hungarian-born Oxford 

physicist Nicholas Kurti that fuses physical and chemical cooking methods 

along with a choice of ingredients (or solutions) in order to produce reactions. 

These reactions create amazing new food compositions and flavors that can 

satisfy any discriminating palate. 

By using shreds of scientific and artistic disciplines, molecular gastronomy has 

been acknowledged as a specialized culinary principle. Using this culinary 

principle in new cooking styles, molecular gastronomists conceived different 

techniques from it and spherification is one of them. 

What is Spherification? 

Spherification, a process discovered by Unilever but modernly applied by 

visionary chef Ferran Adria and his Michelin 3-star restaurant elBulli team in 

2003, is the formation of a liquid into orb-like beads or spheres encapsulated 

in a gelled skin. These spheres, which look like little eggs or caviar, when 

bitten explode a liquid flavor in the tongue. Liquids that can be transformed 

into spheres include a choice of fruit and vegetable juices like melon or olive, 

dairy products like milk or yogurt, even alcohol. 

The spherification process consists of two versions - direct and reverse. 



In direct spherification, gelling solutions like sodium alginate is mixed 

directly with the chosen liquid and dropped in calcium chloride and water to 

form a thin gel shell. In this version, the spheres are easily breakable and 

should be consumed immediately. 

In reverse spherification, alcohol and milk are fitting liquids. It uses 

calcium lactate, as it is found in dairy products, added with calcium chloride 

and dumped in a sodium alginate bath to form the covering around the liquid 

food. Unlike the direct version, the gelling stops and does not continue into the 

liquid orb. This result in having thicker shells so they do not have to be 

consumed immediately. 

What is Spherification Commonly Used For? 

Spherification is typically used in preparing and creating avante-garde dishes 

that have a caviar-like resemblance. In 2003, the famous Cantaloupe melon 

caviar was created by Adria's elBulli team which garnered a following. One 

can find delicious green tea or apple juice caviar in various modernist cuisine 

restos. Spherification is not limited to making fruit caviar, however. That same 

year, the elBulli team used the spherification technique to make truffle pellets. 

By direct spherification, you can make ravioli by using a spoon in place of a 

syringe. Spherical liquid pea ravioli was the first dish Adria's elBulli team 

prepared with spherification. Continuing with the success of their ravioli 

experiment, they tried to make miniravioli, a smaller version of the ravioli. 

Other modernist cuisine chefs followed suit. There is even a Coca-Cola ravioli 

recipe creating a major buzz among spherification enthusiasts today. 

Spherical balloons are also variations of spherification. They are created with 

the use of soda siphons. Difficult to make, the balloons were formed by mixing 

sodium alginate with rose-scented water into the siphon. With a special 

adaptor, the elBulli team dropped the siphon on a calcium agent that causes 

thick orbs. The orbs then transformed into transparent balloons. 



Another thing that spherification is used for is making spherical noodles. Using 

a syringe poured with lychee juice and sodium alginate, while tracing laces 

over a calcium agent, lychee-flavored spherical noodles were created. 

Furthermore, spherification is also used to cook spherical gnocchis. The 

elBulli team made two gnocchi versions: One is the potato gnocchi and the 

other is made from pumpkin pur?e. 

How Spherification Works 

Bringing that perfect sphere shape and flavor quality to the table is important 

in the spherification process. Here's how the technique works: 

Viscosity. Getting the proper thickness and consistency of the chosen liquid 

and solution is the key to good-looking spheres. The liquid ingredient should 

be thicker and the solution bath should be thinner. This enables droplets to 

shape easily into spheres. 

Proper release. When not done properly, the process could result in oval or 

flattened shapes. Releasing the droplets from a proper distance to the calcium 

bath surface is the right thing to do. This way, the droplets have time to 

transform into a sphere with sufficient movement to bore into the bath surface. 

Constant syringe pump pressure. When making spheres, a syringe is the 

typical equipment to use. For uniform sphere size, allow droplets to separate 

on its own by forcing steady pressure to the syringe pump. Horizontally grip 

the syringe to achieve larger spheres. 

Buffer ingredient acidity. For direct spherification, ingredients with high acidity 

levels do not achieve the right texture or composition of the food. Even if 

sodium citrate is added to curtail acidity, having large amounts of it will result 

in a salty main ingredient. 



Let spheres rest. For less than a minute, allow the spheres to sit down and 

"cook". This enables them to have the right amount of liquid inside. Produce 

spheres in batches by using multiple syringes. Use a round strainer to easily 

pull out all the spheres right away. Also, do not let the spheres float at the top 

or stay at the bottom to avoid deformation and flattening. 

Serve. For direct spherification, remember that the spheres continue to jell 

even if they are already fished out of the bath and rinsed. They are formed 

with thin gel covering so they need to be eaten immediately. 

Ingredients Used In Spherification 

These are the basic ingredients used in the spherification process. 

Calcium lactate, often detected in aged cheeses, is a crystalline salt that is 

whitish in color. When used in the spherification process, it enhances the 

calcium content and tastes less bitter when poured to the main ingredient. It 

dissolves in fat and is added to fruits to lengthen shelf life. 

Calcium lactate gluconate, a flavorless component, is ideal in reverse 

spherification as it can augment calcium-rich products. Also called calcium 

gluconolactate, it is a merger of two salts, calcium gluconate and calcium 

lactate. 

Sodium alginate is a flavorless ingredient derived from brown seaweed that 

thrives in cold water areas. It is used to form gel coverings in the presence of 

calcium. It is also a thickening and binding agent. 

Sodium citrate, sometimes dubbed as a sour salt, have a salty and sour 

flavor. It is used as a food additive and preservative, often found in citrus and 

lemon-flavored sodas. Sodium citrate is ideally used in direct spherification to 

buffer the acidity of the main ingredient. 



Calcium chloride is a firming, stabilizing, enhancing, and pickling agent. For 

direct spherification, it is used in the calcium bath since the chosen ingredient 

is not affected by its sodium content. It is also deemed as Generally 

Recognized As Safe (GRAS) by the U.S. Food and Drug Administration. 

Xanthan is commonly used as a thickening agent in reverse spherification 

specifically with liquid ingredients that have high-alcohol content. It is acquired 

from corn starch fermentation and is water soluble and gluten-free. 

 

Week 1   - Basic Spherification 

 

 

Pros of Basic Spherification 

- This technique is ideal for obtaining spheres with a very, very thin membrane that is almost 
imperceptible in your mouth and easily "explodes" as if there is no solid substance between your 
palate and the liquid. 

- The gel membrane is formed inside the sphere using the flavored ingredient so there is no 
flavorless gel surrounding the sphere like in Reverse Spherification. This results in a better eating 
experience. 

- It is easier to get a perfect sphere on the plate with Basic Spherification than with Reverse 
Spherification. Even if the resulting product is not a perfect sphere it will most likely look as one once 
you plate it as the subtle and flexible membrane will adapt and reshape when the quasi-sphere is 
placed on the plate. (for optimal results read "10 Tips to Create a Perfect Sphere") 
-This is the preferred spherification method for producing “caviar” (small spheres) since the viscosity 
of the bath is thin allowing the small droplets to cohere into a spherical shape in the bath and the 
spheres don’t stick together as in reverse spherification.  
 
- There is no need to let the calcium bath rest for 12-24 hours before using it to obtain optimal 
results. This allows you to start and finish the preparation within an hour. In Reverse Spherification 
the sodium alginate bath needs to rest in the fridge for several hours to eliminate the air bubbles 
created by the process of dissolving the sodium alginate with the immersion blender. 

http://www.molecularrecipes.com/spherification/10-tips-create-perfect-sphere/


 

Cons of Basic Spherification 

- Needs to be served immediately and cannot be stored. Once the sphere is removed from the 
sodium alginate bath, the process of jellification continues even after rinsing the sphere with water 
and it will convert into a compact gel ball with no magical liquid inside. 

- Jellification does not occur if the liquid acidity is high (PH<3.6) but this can be corrected by adding 
an alkaline ingredient such as sodium citrate to the liquid to reduce the acidity level before the 
spherification process (read below how). 

- Basic Spherification cannot be used with ingredients that have calcium content as it will react with 
the sodium alginate and gel before you pour the flavored ingredient in the calcium bath. If calcium 
content not too high it can be fixed, read below how. 

- The consistency of the liquid inside the sphere is made a little gummy by the addition of sodium 
alginate. The good thing is that sodium alginate has no discernable flavor so it just increases the 
viscosity. 

- You may need to rest in the fridge for several hours the flavorful liquid to eliminate the air bubbles 
created by the process of dissolving the sodium alginate with the immersion blender. Below are 
some tips to speed up the process. 

- The delicacy of the resulting subtle membrane with the Basic Spherification process reduces the 
versatility of the resulting product. Any slight pressure will break them so they need to be 
manipulated carefully and they cannot be used as fillings in mousses or sponge cakes for example. 



Preparing the Flavored Liquid for Basic Spherification 

Dispersing and Hydrating Sodium Alginate 

To produce Basic Spherification, you need a solution with 0.5% sodium alginate (0.5 g per 100 g 
of flavored liquid). Sodium Alginate, like most hydrocolloids, needs to be dispersed in the liquid and 
hydrated before it can gel in presence of calcium ions. This can simply be done by mixing the 
sodium alginate with an immersion blender or regular blender but you need to know a few things first 
to be successful: 
- Liquid needs to be cold or otherwise the sodium alginate may hydrate and gel before it can get 
dispersed, resulting in gel lumps. 

- To facilitate dispersion you can pre-mix dry sodium alginate with another powder ingredient such 
as sugar. 

- Acidity of liquid cannot be high or the sodium alginate will transform into algenic acid which 
prevents hydration and thickens the liquid. PH of liquid needs to be above 3.6. Adjust the PH if 
necessary before adding sodium alginate. 

- Liquid cannot contain free calcium ions as it will gel as they react with the sodium alginate before 
you can make the spheres in the calcium bath. Use a sequestrant to bind the free calcium ions so 
they are not available to react with the sodium alginate. 

- Sodium alginate cannot hydrate well in alcohol, so disperse and hydrate in water or flavored liquid 
with high water content first. 

Liquids with Watery Density (e.g. melon cantaloupe juice) 
Add the amount of sodium alginate indicated in the recipe to 1/3 of the main ingredient and blend 
with an immersion blender until the sodium alginate is dispersed. Keep in mind that the sodium 
alginate will become sticky when it comes in contact with the liquid and it may take several minutes 
until it is completely dispersed and hydrated. Then add the remaining main ingredient liquid and let it 
rest in the fridge for 1 hour to eliminate the air bubbles created by the immersion blender. This last 
step is not only for aesthetics but will also make the droplet less buoyant in the bath and allow it to 
sink and be completely covered by the calcium bath. 

Thick Liquids (e.g. mango puree) 
In this preparation, distilled water with no calcium content is added to the main ingredient to obtain 
the right consistency for spherification. Do not use tap water since it usually contains calcium. Add 
the amount of sodium alginate indicated in the recipe to the water used to correct the main 
ingredient density and blend with an immersion blender until the sodium alginate is dispersed like 
explained in the previous process. Then add the main ingredient and let it rest in the fridge for 1 hour 
to eliminate the air bubbles created by the immersion blender. 

Correcting Acidity for Basic Spherification 

The Basic Spherification process does not work if the main ingredient is too acidic (PH<3.6) as we 
mentioned before. If necessary, the acidity can be reduced by adding an alkali such as sodium 
citrate to the main ingredient (if watery liquid) or the water used to reduce the main ingredient 
density (if thick liquid) always BEFORE you add the sodium alginate. 

However, sodium citrate has a sour taste as well as a salty taste so adding too much of it will change 
the flavor of the liquid in the sphere. Add small amounts of sodium until you achieve a PH >3.6 by 
measuring with PH Indicator Paper or a PH meter.  

http://store.molecularrecipes.com/ph-indicator-paper/


Correcting Free Calcium Content for Basic Spherification 

Basic Spherification cannot be used with ingredients that have calcium content (free calcium ions) as 
it will react with the sodium alginate and gel before you pour the flavored ingredient in the calcium 
bath. If the calcium content is not too high, you can add a sequestrant such as sodium citrate to the 
flavored liquid if the PH is above 4.5 before mixing with the sodium alginate. The sodium citrate will 
bind to the free calcium ions so they are not available to react with the sodium alginate. If you have 
an ingredient with calcium content, it is better to use Reverse Spherification. 

Removing Air Bubbles 

Mixing sodium alginate with any liquid usually results in many air bubbles trapped in the resulting 
dense liquid. Air bubbles are a problem because they may create weak points in the sphere 
membrane that will break or leak easily. Also, air bubbles will increase the buoyancy of the sphere in 
the bath, making it float and not allowing it to sink and be completely covered by the calcium bath. 
Finally, it will affect the presentation, making the color of the flavorful liquid pale. 

Here are a few ways to eliminate the air bubbles: 

-Let it rest: this is the most common method. Just let the solution with sodium alginate rest in the 
fridge. Depending on the density of the liquid, this may take 1 to 24 hours. 

-Pass it through a fine sieve: to speed up the process, you can pass the sodium alginate solution 
through a fine sieve. Let the liquid flow through it on its own without applying pressure. You may 
have to repeat this process a few times. 

-Use a vacuum chamber: these are expensive but if you have access to one, you can place the 
liquid in the vacuum chamber to eliminate the air bubbles. This is definitely the fastest method. 

-Using a magnetic stirrer instead of a blender will prevent the formation of air bubbles. 

Preparing the Calcium Bath for Basic Spherification 

While you wait for the main ingredient to settle in the fridge, prepare the calcium bath by dissolving 
the calcium salt in a bowl to obtain a solution with 0.18% calcium. Keep in mind that different calcium 
salts contain different amounts of calcium ions and therefore the amount you use to create the 
calcium bath will be different too. The most common calcium salts used in spherification and the 
concentrations to create the calcium bath are: 

Calcium Salt Calcium Content Qty to Make 0.18% Ca solution 

Calcium Chloride 36.1% 0.5% 

Calcium Lactate 18.4% 1% 

Calcium Lactate Gluconate 9.3% 2% 

-0.5% Calcium Chloride: this is the preferred calcium salt to create the bath for Basic 
Spherification. Use 0.5 g per 100 g of water to create a 0.5% solution of Calcium Chloride. You can 
just stir it since the Calcium Chloride dissolves very easily in water. Calcium Chloride has a bad salty 
flavor but you can rinse it off with water. Calcium Chloride is very hygroscopic (absorbs water in the 
air quickly) so close the container quickly, store it in a dry place and consider using a desiccant 
packet if the humidity in the air is high.  

http://www.molecularrecipes.com/spherification/reverse-spherification/
http://store.molecularrecipes.com/desiccant-packets/
http://store.molecularrecipes.com/desiccant-packets/


-1% Calcium Lactate: mostly used for Reverse Spherification because it has better flavor. Use 1 g 
per 100 g of water to create a 1% solution of Calcium Lactate. You can stir it or mix with a blender. 

-2% Calcium Lactate Gluconate: the preferred calcium salt for Reverse Spherification because it has 
no discernible flavor. Use 2 g per 100 g of water to create a 2% solution of Calcium Lactate. You can 
stir it or mix with a blender.  

Increasing the Calcium Bath Density 

To aid the formation of spherical shapes when you pour the alginate solution into the bath, you can 
increase the density of the bath to prevent the spheres from flattening at the bottom of the container. 
You can achieve this by adding sugar to the calcium bath up to 20%. 

Creating the Spheres in the Calcium bath 

 

1-Get the flavored liquid with sodium alginate from the fridge, the calcium bath and the measuring 
spoons (if making large spheres to resemble ravioli, gnocchi, etc.) or syringe / Caviar Maker (if 
making small spheres to resemble caviar).  
2-Prepare another bowl with plain water that you are going to use later for rinsing the spheres to 
remove the excess of calcium chloride. 

3-Now grab the syringe, Caviar Maker or the measuring spoon of the desired size; fill them with the 
flavored liquid and carefully pour it in the calcium bath. If using a syringe or the Caviar Maker, create 
droplets by placing them about 3 inches above the bath surface. If using a spoon, wipe the bottom 
with a paper towel, place the spoon over the bath slightly touching its surface and flip it to pour the 
liquid into the calcium bath. 

4-Stir the bath gently with the slotted spoon without touching the spheres. If you let them sit in the 
bottom of the bath, they will flatten and if you let them float, the top won't be covered with the 
calcium solution and won't gel. 

http://store.molecularrecipes.com/caviar-maker/


5-If making caviar wait for about a minute and if making large spheres wait for about 2 minutes. The 
longer you wait the thicker the gel that will form. In general, for a good eating experience, you want 
the gel layer surrounding the sphere to be as thin as possible but it also needs to be strong enough 
to hold the shape and allow for careful handling. If the membrane is too fragile, they may easily 
break when you remove them from the bath or place them on the serving spoon. 

6-Carefully remove the sphere from the calcium bath using a slotted spoon and rinse it in the bowl 
with clean water.  
 
TIPS: I recommend you always start with one sphere first to adjust the pouring process and the time 
in the calcium bath. If the sphere membrane is too subtle and the sphere easily breaks when 
handling it with the slotted spoon carefully or when plating it, extend the time in the calcium bath until 
you get the desired strength. Keep in mind that the thinner the membrane the better experience 
people are going to have when eating it. 
Remember that the spheres made with the Basic Spherification technique need to be served 
immediately or they will eventually convert into a compact gel ball since the spherification process 
continues even after removing it from the calcium bath. 

 

 

Week 2 Reverse Spherification 

 

 

The Reverse Spherification technique consists of submerging a liquid with calcium content in a bath 
of sodium alginate. If the juice or flavored liquid does not naturally contain calcium, Calcium Lactate 
or Calcium Lactate Gluconate is added. There is also a variation of this technique, Frozen Reverse 
Spherification, that reduces preparation time, does not require practice and results in perfectly 
shaped spheres of consistent size. 

 

http://www.molecularrecipes.com/modernist-cuisine-ingredients-hydrocolloids-starches/sodium-alginate-alginate-algin/
http://www.molecularrecipes.com/molecular-gastronomy/perfect-spheres-frozen-reverse-spherification/
http://www.molecularrecipes.com/molecular-gastronomy/perfect-spheres-frozen-reverse-spherification/


Pros of Reverse Spherification 

- Reverse Spherification is more versatile than Basic Spherification as it can make spheres with 
almost any product. It is best for liquids with high calcium content or alcohol content which makes 
them great for cocktails and dairy products like cheese, milk, cream and yoghurt. 

- The resulting sphere is long-lasting and can be stored for later consumption. Contrary to Basic 
Spherification, the process of jellification can be stopped when the sphere is removed from the 
sodium alginate bath and rinsed with water. This is very convenient when entertaining friends as you 
can prepare them ahead of time. This also allows you to macerate the spheres overnight to add 
some extra flavor (e.g. in aromatized olive oil or truffle water). 

- Reverse Spherification results in a sphere with a thicker membrane than with Basic Spherification. 
Thanks to this, the resulting spheres can be manipulated easily, they conserve their shape better 
when plated (spheres produced with Basic Spherification flatten and acquire an orb or egg yolk 
shape when plated) and can be used in more ways (e.g. as fillings in sponge cakes or mousses). 

- Jellification still occurs when the main ingredient liquid has some acidity. This is because in 
Reverse Spherification the jelling process occurs on the surface of the sphere as the sodium 
alginate fails to penetrate it. A translucent layer of gel is created around the main ingredient. In Basic 
Spherification, the gelling process occurs internally and has the color of the main ingredient. 

- The main ingredient consistency and flavor is not altered by the addition of calcium lactate 
gluconate and calcium lactate as they have no discernable flavor and dissolve in liquid without 
altering its density. This is the reason why in Reverse Spherification we don’t use calcium chloride 
which is very salty. 

Cons of Reverse Spherification 

- The thicker membrane of these spheres is more evident in your palate. You still get the “pop” 
sensation but in addition to the liquid you also feel the solid jelly in your mouth. 

- The sodium alginate bath needs to rest for 12-24 hours before using it for Reverse Spherification to 
eliminate the air bubbles created by the process of dissolving the sodium alginate with the 
immersion blender. 

- The flavored liquid may need to be thickened with Xanthan Gum and if air bubbles get trapped in 
the process, you may need to wait a few hours to eliminate them. 

- It is a little harder to get a perfect sphere on the plate with Reverse Spherification than with Basic 
Spherification. You are pouring the main ingredient into a viscous bath, the spheres tend to stick to 
each other if you don’t separate them in the bath and the thicker membrane maintains the shape 
better which is great if you were able to create a perfect sphere but not if your spheres are 
“deformed” (for optimal results read "10 Tips to Create a Perfect Sphere"). Frozen Reverse 
Spherification solves this problem if the main ingredient can be frozen. Learn about Frozen 
Spherification here. 
- Reverse spherification is not great for making caviar as the main ingredient needs to be thickened 
to be able to penetrate the dense sodium alginate bath and cohere into a sphere.  
 
 
 
 

http://www.molecularrecipes.com/spherification/10-tips-create-perfect-sphere/
http://www.molecularrecipes.com/molecular-gastronomy/perfect-spheres-frozen-reverse-spherification/
http://www.molecularrecipes.com/molecular-gastronomy/perfect-spheres-frozen-reverse-spherification/
http://www.molecularrecipes.com/molecular-gastronomy/perfect-spheres-frozen-reverse-spherification/


Preparing the Bath for Reverse Spherification 

Dispersing and Hydrating Sodium Alginate 

To produce Reverse Spherification, you need a bath solution with 0.5% sodium alginate (0.5 g 
per 100 g of flavored liquid). Sodium Alginate, like most hydrocolloids, needs to be dispersed in the 
liquid and hydrated before it can gel in presence of calcium ions. This can simply be done by mixing 
the sodium alginate with an immersion blender or regular blender but you need to know a few things 
first to be successful: 
- Use distilled water. Water cannot contain free calcium ions or the bath will thicken and gel as the 
calcium reacts with the sodium alginate before you drop the flavored liquid with calcium. Most tap 
water and spring water contain calcium ions. 
- Water needs to be cold or otherwise the sodium alginate may hydrate and gel before it can get 
dispersed, resulting in gel lumps. 

- To facilitate dispersion you can pre-mix dry sodium alginate with another powder ingredient such 
as sugar. 

1- Blend the sodium alginate in 1/3 of water with an immersion blender until it is completely 
dissolved. Keep in mind that the sodium alginate is hard to disperse and hydrate in water and this 
process may take a few minutes. You can also use a regular blender, but include the entire amount 
of water and slowly add the sodium alginate into the vortex. 

2- Then add the rest of the water and keep in the refrigerator for 12 to 24 hours to remove the air 
bubbles created by the blender. 

Removing Air Bubbles 

Mixing sodium alginate with any liquid usually results in many air bubbles trapped in the resulting 
dense liquid. Air bubbles are a problem because they may create weak points in the sphere 
membrane that will break or leak easily. 

Here are a few ways to eliminate the air bubbles: 

-Let it rest: this is the most common method. Just let the solution with sodium alginate rest in the 
fridge. Depending on the density of the liquid, this may take 1 to 24 hours. 

-Pass it through a fine sieve: to speed up the process, you can pass the sodium alginate solution 
through a fine sieve. Let the liquid flow through it on its own without applying pressure. You may 
have to repeat this process a few times. 

-Use a vacuum chamber: these are expensive but if you have access to one, you can place the 
liquid in the vacuum chamber to eliminate the air bubbles. This is definitely the fastest method. 

-Using a magnetic stirrer instead of a blender will prevent the formation of air bubbles. 

Preparing the Flavored Liquid for Reverse Spherification 

The flavored liquid you use for Reverse Spherification needs to have enough calcium content (free 
calcium ions) that can react with the sodium alginate in the bath to form a gel membrane around the 
droplet. If the main ingredient already contains enough calcium, such as milk or cream, you may just 
need to adjust its density. If it doesn't, you need to increase the quantity of calcium ions in the 
solution by adding a calcium salt to obtain obtain a solution with 0.18% calcium. You will also need 
to adjust the liquid density as explained below. 



Keep in mind that different calcium salts contain different amounts of calcium ions and therefore the 
amount you use to create the calcium bath will be different too. Also, since you are going to be 
adding the calcium salt to the liquid that is going to be inside the sphere, you need to make sure it 
doesn't ruin the taste. The most common calcium salts used in spherification and the concentrations 
to create the flavored liquid with enough calcium are: 

Calcium Salt Calcium Content Qty to Make 0.18% Ca solution 

Calcium Chloride 36.1% 0.5% 

Calcium Lactate 18.4% 1% 

Calcium Lactate Gluconate 9.3% 2% 

-2% Calcium Lactate Gluconate: the preferred calcium salt for Reverse Spherification because it 
has no discernible flavor. Use 2 g per 100 g of water to create a 2% solution of Calcium Lactate. You 
can stir it or mix with a blender.  
 
-1% Calcium Lactate: mostly used for Reverse Spherification because it has better flavor than 
calcium chloride. Use 1 g per 100 g of water to create a 1% solution of Calcium Lactate. You can stir 
it or mix with a blender. 

-0.5% Calcium Chloride: this is never used for Reverse Spherification since calcium chloride has a 
very salty and bitter flavor. But if you just want to practice and don't care about the flavor, use 0.5 g 
per 100 g of water to create a 0.5% solution of Calcium Chloride. Calcium Chloride is very 
hygroscopic (absorbs water in the air quickly) so close the container quickly, store it in a dry place 
and consider using a desiccant packet if the humidity in the air is high. 
1-Add the Calcium Lactate Gluconate to 1/3 of the main ingredient to be used. Blend with an 
immersion blender until it is completely dissolved. Add the rest of the main ingredient. 

Adjusting the Flavored Liquid Density 

When you pour the liquid into the bath, the spherical shape forms thanks to surface tension. The 
density of the flavored liquid and the bath affect the surface tension and the resulting shape. If the 
flavored liquid is to thin, it will fail to penetrate the dense bath surface and will spread in the bath and 
fail to hold its shape. If it is too thick, it will fail to round evenly to form a nice sphere. The right 
consistency is that of thick cream. Xanthan Gum is usually use to thicken the flavored liquid until the 
appropriate viscocity is obtained. 

1-Add Xanthan Gum to thicken the liquid and blend using an immersion blender. Let the Xanthan 
Gum hydrate for a minute or so. Start with small amounts until you obtain the right consistency. 
Usually concentrations of Xanthan Gum range between 0.2% and 0.5%. 
2-Let it rest for a few hours so that it loses part of the air created by the mixer. Use the techniques 
explained above if you want to expedite the process. 

Creating the Spheres 

1-Get the flavored liquid with calcium content from the fridge, the sodium alginate bath and the 
measuring spoons to make large spheres to resemble ravioli, gnocchi, etc.  
 
2-Prepare another bowl with plain water that you are going to use later for rinsing the spheres to 
remove the excess of sodium alginate. 

http://store.molecularrecipes.com/desiccant-packets/


3-Now grab the measuring spoon of the desired size; fill it with the flavored liquid and carefully pour 
it into the sodium alginate bath. Wipe the bottom with a paper towel, place the spoon over the bath 
slightly touching its surface and flip it to pour the liquid into the sodium alginate bath. 

4-Stir the bath gently with the slotted spoon without touching the spheres. If you let them sit in the 
bottom of the bath, they will flatten and if you let them float, the top won't be covered with the sodium 
alginate solution and won't gel. Make sure the spheres don’t touch each other or they will stick. Start 
with one sphere at a time until you get used to the process. 

5-Wait for about 2 minutes. The longer you wait the thicker the gel that will form. In general, for a 
good eating experience, you want the gel layer surrounding the sphere to be as thin as possible but 
it also needs to be strong enough to hold the shape and allow for careful handling. If the membrane 
is too fragile, they may easily break when you remove them from the bath or place them on the 
serving spoon. 

6-Carefully remove the sphere from the sodium alginate bath using a slotted spoon and rinse it in the 
bowl with clean water.  
 
TIPS: I recommend you always start with one sphere first to adjust the pouring process and the time 
in the sodium alginate bath. If the sphere membrane is too subtle and the sphere easily breaks when 
handling it with the slotted spoon carefully or when plating it, extend the time in the calcium bath until 
you get the desired strength. Keep in mind that the thinner the membrane the better experience 
people are going to have when eating it. 
 

Storing the Spheres and Preserving the Flavor 

One of the biggest benefits of Reverse Spherification is that you can store the spheres to be 
consumed later. Unlike in Basic Spherification, the gelification process stops as soon as you remove 
the spheres from the sodium alginate bath. This is because there is no more sodium alginate to 
react with the free calcium ions inside the sphere and all the sodium alginate molecules are already 
bound in the gel. 

If you leave the spheres in contact with air, the gel will start to dry and eventually break. You need to 
store them in a liquid bath. However, since the gel membrane around the sphere is permeable to 
small molecules, osmosis will occur if submerged in water and dilute the flavored liquid inside the 
sphere. To preserve the flavor, store them in a bath of the same flavored liquid in the fridge. 

Alternatively, depending on what you are trying to achieve, you can macerate them for a day in olive 
oil, truffle water or your favorite liquid. For example, the famous Spherical Olives by Chef Ferran 
Adria are macerated in olive oil infused with lemon peel, garlic, thyme rosemary and peppercorns. 

 

http://www.molecularrecipes.com/spherification/spherical-olives-recipe/

