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INTRODUCTION: THE MAGIC
LEAVENING AGENT IN YOUR
PANTRY

When  you  bite  into  a  perfectly  crisp
chocolate  chip  cookie  or  a  tall,  fluffy
sponge  cake,  you're  experiencing  the
quiet  chemistry  of  a  humble  white
powder. That powder is bicarbonate of
soda for  baking,  often  simply  called
baking soda. While it might seem like an
ordinary  pantry  staple,  understanding

how  to  use  it  can  be  the  difference
between a dense, flat failure and a light,
airy  triumph.  This  article  explores
everything  you  need  to  know  about
bicarbonate of soda for baking, from
its chemical magic to practical tips that
will elevate your baked goods.
Bicarbonate  of  soda  is  not  just  a
leavening  agent;  i t ’s  a  powerful
ingredient  that  reacts  with  acidic
components  in  your  batter  or  dough.
When  activated,  it  produces  carbon
dioxide gas,  creating tiny bubbles that
expand during baking. The result is the
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tender  crumb  and  soft  texture  we  all
love. But using it correctly requires more
than just adding a spoonful – you need
to  understand  i ts  par tners ,  i t s
limitations,  and  its  unmistakable
personality  in  the  kitchen.

WHAT IS BICARBONATE OF
SODA?

Chemically,  bicarbonate  of  soda  is
sodium bicarbonate  (NaHCO₃),  a  white
crystalline powder with a slightly salty,
alkaline  taste.  In  cooking,  it  is  classified
as a leavening agent. When combined
with moisture and an acid, it undergoes
a chemical reaction that releases carbon
dioxide. This gas becomes trapped in the
dough or batter, causing it to rise.
Unlike baking powder, which contains its
own acid, bicarbonate of soda is a single-

ingredient  base.  This  means you must
pair it with an acidic ingredient in your
recipe  to  activate  it.  Common  acidic
partners  include  buttermilk,  yogurt,
lemon juice,  vinegar,  honey,  molasses,
or  cocoa  powder  (natural,  not  Dutch-
processed).  Without  sufficient  acidity,
the soda will not react fully, leaving an
alkaline taste and a dense texture.

THE SCIENCE BEHIND
BICARBONATE OF SODA FOR
BAKING

How the
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Chemical
Reaction Works
When bicarbonate of soda meets an acid
and  moisture,  a  simple  yet  powerful
reaction occurs: NaHCO₃ + H⁺ → Na⁺ +
H₂O + CO₂. The carbon dioxide (CO₂) gas
forms bubbles.  As  the oven heats  the
batter,  these bubbles expand,  and the
surrounding protein and starch set into a
structure that traps the air. This is why
baking soda is called a "quick" leavening
agent – it  begins reacting immediately
upon mixing, so you must work quickly
to avoid losing the gas.
Another important factor is temperature.
The reaction speeds up in the heat of the
oven, but the initial burst of gas happens

at room temperature. That’s why many
recipes instruct you to bake the batter
right after mixing. Waiting too long can
cause the bubbles to escape, resulting in
a flat product.

Why Acidity
Matters
Using  the  correct  amount  of  acid  is
crucial.  If  there is too little acid, some
bicarbonate of soda remains unreacted.
This  unreacted  soda  can  react  with
proteins in the batter, causing a metallic
or  soapy  tas te  and  a  ye l lowish
coloration. On the other hand, too much
acid can overpower the flavor and create
a  sour  aftertaste.  Good  recipe  writers
calculate the exact balance so that the
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soda  neutralizes  the  acid,  leaving  a
neutral flavor.
For example, in buttermilk pancakes or
soda  bread,  the  acidic  buttermilk
perfectly matches the amount of baking
soda  required.  In  chocolate  cakes,
natural  cocoa  provides  acidity  that
complements the soda. If a recipe uses
Dutch-processed  cocoa  (which  is
alkalized), you need to add an additional
acid or switch to baking powder instead.

BICARBONATE OF SODA VS.
BAKING POWDER

Many home bakers confuse bicarbonate
of soda with baking powder. While both
are  leavening  agents,  they  are  not
interchangeable. Bicarbonate of soda
for baking is pure sodium bicarbonate.
Baking powder is  a mixture of  sodium

bicarbonate,  an acid (usually cream of
tartar or sodium aluminum sulfate), and
a  starch  to  absorb  moisture.  Baking
powder  is  self-activating  because  the
acid  is  already  present;  it  only  needs
moisture  and  heat.  There  are  also
double-acting  baking  powders  that
release gas in  two stages:  once when
wet, and again when heated.
Using bicarbonate of soda when a recipe
calls for baking powder can lead to an
alkaline,  unpleasant  taste  unless  you
adjust  the  ac id i ty .  Conversely,
substituting baking powder for soda may
not provide enough lift because baking
powder is less potent – you would need
about three times as much to get similar
leavening  power.  Always  follow  the
recipe's  specified  leavening  agent  for
best  results.
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HOW TO USE BICARBONATE OF
SODA FOR BAKING CORRECTLY

Measuring and
Mixing
Techniques
Accuracy matters. Most recipes call for a
specific amount, often in teaspoons. Too
much  soda  will  leave  a  bitter,  soapy
flavor.  A  general  rule  is  1/4  teaspoon of
baking  soda  per  cup  of  flour,  but  this
varies  depending  on  the  acid  content
and desired rise. Always measure with a
dry measuring spoon, leveling off the top
with  a  straight  edge.  Never  pack  the
powder down.

When mixing, combine the bicarbonate
of  soda  with  the  dry  ingredients  (flour,
salt, spices) to ensure even distribution.
Then  add  the  wet  ingredients  that
contain the acid. Stir gently and quickly –
overmixing  can  deflate  the  bubbles.
Bake  immediately  unless  the  recipe
specifies  resting,  as  in  some  cookie
doughs,  which may benefit  from chilling
to prevent spreading.

Recipes That
Rely on
Bicarbonate of
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Soda
Buttermilk Pancakes: The tangy
buttermilk reacts with soda to
create fluffy, tender pancakes.
Soda Bread (Irish Soda Bread):
A classic example where
bicarbonate of soda is the sole
leavening agent, relying on sour
milk or buttermilk.
Gingerbread and Molasses
Cookies: Molasses provides both
acidity and rich flavor, while soda
gives cookies a crackly top and
chewy interior.
Chocolate Cakes (using natural
cocoa): The cocoa's acid reacts
with soda, deepening the color and
flavor.

Quick Breads (like banana or
zucchini bread): Often use a
combination of soda and baking
powder to achieve the right
texture.

TIPS FOR BEST RESULTS WITH
BICARBONATE OF SODA

Check Freshness
Bicarbonate of soda can absorb moisture
and odors over time, losing its potency.
To test freshness, spoon a little into a
bowl and add a few drops of vinegar or
lemon  juice.  If  it  fizzes  vigorously,  it's
still  active.  If  there's  only  a  weak
reaction or none, buy a new box. Expired
or stale soda will fail to leaven properly.
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Store Properly
Keep bicarbonate of soda in a cool, dry
place in a tightly sealed container. Avoid
storing it near strong-smelling foods, as
it can absorb odors. Do not refrigerate,
as moisture can cause clumping.  After
opening, use within six months for best
results.

Pair with the
Right Acid
Not all acids are created equal. For every
teaspoon of  baking soda, you typically
need  one  cup  of  buttermilk  or  1/2
teaspoon  of  cream  of  tartar.  If  using
lemon  juice,  about  a  tablespoon  per

teaspoon of soda works well.  Molasses
and honey are less acidic, so you may
need a larger quantity. When in doubt,
follow a trusted recipe.

Combine with
Baking Powder
When Needed
Some recipes call for both baking soda
and  baking  powder.  This  is  common
when  the  batter  contains  only  a
moderate  amount  of  acid  –  the  soda
neutralizes  that  acid,  and  the  baking
powder provides additional lift. A classic
example  is  a  yellow  cake  or  a  muffin
recipe that uses milk (which is slightly
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acidic but not enough to activate all the
soda).

COMMON MISTAKES AND HOW
TO AVOID THEM

Using Too Much
Soda
The most frequent error is adding extra
soda thinking it will make baked goods
rise more. The result is a metallic, soapy
taste  and  a  crumbly  texture.  Stick
precisely  to  the  recipe.

Skipping the Acid
If  you  accidentally  omit  an  acidic
ingredient,  the  soda  will  not  react
properly. The batter may taste bitter and
may  not  rise.  Always  check  that  your
recipe includes an acidic component if it
calls for bicarbonate of soda.

Overmixing
Batter
Mixing too long after adding the liquid
ingredients  can  deflate  the  gas  bubbles
and  activate  gluten,  making  baked
goods tough. Stir just until combined – a
few lumps are okay.
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Baking at Too
Low a
Temperature
The oven needs to be hot enough to set
the structure before the bubbles escape.
Always  preheat  fully  and  follow  the
recommended temperature.

SUBSTITUTIONS FOR
BICARBONATE OF SODA IN
BAKING

If  you run out  of  bicarbonate of  soda,
you can substitute it with baking powder,
but adjustments are needed. For every
teaspoon  of  baking  soda,  use  three

teaspoons of  baking powder.  However,
this  may  alter  the  flavor  and  texture
because baking powder contains its own
acid and starch. Also, recipes that call
for  a  large amount  of  soda (like  soda
bread) may not  work well  with baking
powder  because  the  acid  balance
changes. For emergencies, you can also
use  potassium  bicarbonate  (a  dietary
alternative)  but  note  that  it  does  not
contain sodium and may require a pinch
of salt.
Another option is to use self-rising flour,
which  already  contains  baking  powder
and  salt .  But  this  is  not  a  direct
substitute  for  a  recipe  that  specifically
uses bicarbonate of soda and expects an
acid interaction.



10

10 Bicarbonate Of Soda For Baking 2026-07-08

STORAGE AND SHELF LIFE

Unopened bicarbonate of soda can last
indefinitely  if  kept  dry.  Once  opened,  it
remains potent for about six months. To
extend  its  life,  store  in  an  airtight
container .  Do  not  keep  i t  in  the
cardboard box after opening, as boxes
absorb humidity. A well-sealed glass jar
works best.  Mark the opening date on
the container so you remember to test it
before using.
Besides baking,  bicarbonate of  soda is
also useful for cleaning, deodorizing, and
even  tenderizing  meat.  But  for  this
article, we focus on its baking prowess.

CONCLUSION: MASTER THE BASE
FOR BETTER BAKING

Bicarbonate  of  soda  for  baking  is  a

powerful, time-honored leavening agent
that transforms simple ingredients into
delicious,  airy creations.  Understanding
i ts  chemist ry ,  p roper  use ,  and
relationship  with  acids  is  essential  for
any baker, from beginner to advanced.
When you measure precisely, pair it with
the  right  acid,  and  bake  immediately,
you harness the magic of a simple white
powder. The result is baked goods that
rise  beautifully,  taste  balanced,  and
have  a  tender  texture  that  delights
every time.
Next time you reach for that small box,
remember:  you're  not  just  adding  a
leavener  –  you're  adding  science,
precision,  and  the  key  to  a  perfect
crumb.  With  the  knowledge  in  this
article,  you  can  confidently  use
bicarbonate of soda for baking  and
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achieve  professional-quality  results  in your  own  kitchen.


