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1.STEVIA
NON-CALORIC
NATURAL SWEETENER



Generic Name Stevia

Binomial Name Stevia Rebaudiana Bertoni

Commercial Technical Name Steviol Glycosides

Sweetening power 200 to 300 times sugar

Acceptable daily intake* 4 mg per kg of body weight

1. STEVIA: NON-CALORIC NATURAL SWEETENER

• Natural source, was discovered in Paraguay in the XIX 

century

• Non-caloric natural sweetener

• Does not induce a glycemic response in the blood

• It is currently cultivated in several countries of the 

world, mainly in China, under non-integrated models of 

small farmers.

• Estimated global consumption: 9000 TN/year Steviol

Glycosides
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2. TYPES AND VARIETIES 
OF STEVIA



2. TYPES AND VARIETIES OF STEVIA

Steviol Glycosides
Extracted from

the leaf

Enzymatically
Modified Stevia Fermentation

Regulatory statement: 
INS 960 a

Steviol Glycosides naturally
extracted from Stevia leaves

Extraction process: 
Stevia tea with stevia leaf
and water – Purification –
Filtration – Evaporation -

Drying

Regulatory statement: 
INS 960 b

Glycosylation process 
using enzymes 

to convert 
steviolglycosides

into 
glycosylated 

steviolglyosides
(flavor enhancer) 

Regulatory statement: 
INS 960 b

Bioconversion process
using enzymes

to convert
steviolglycosides into eg

Rebaudioside M/D/E

Regulatory statement: 
INS 960 c

Fermentation process 
using a GMO yeast & sugar 

(cane sugar/dextrose) 
to produce 

Rebaudioside M/D

BIOCONVERSIONGLYCOSILATED
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3. WHAT ARE
STEVIOL GLYCOSIDES



3. WHAT ARE: STEVIOL GLYCOSIDES

JECFA 2017

Monographs 20:

Steviol glycosides are a group of compounds naturally occurring
in the plant Stevia rebaudiana Bertoni sharing a similar
molecular structure where different sugar moieties are attached
to the aglycone steviol (an ent-kaurene-type diterpene). They
include any compound containing a steviol backbone conjugated
to any number or combination of the principal sugar moieties in
any of the orientations occurring in the leaves of Stevia
rebaudiana Bertoni including, glucose, rhamnose, xylose,
fructose, and deoxyglucose.
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STEVIOL 
GLYCOSIDES

STEVIOL 
GLYCOSIDES

3. WHAT ARE: STEVIOL GLYCOSIDES
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STEVIOL 
GLYCOSIDES

STEVIOL 
GLYCOSIDES

3. WHAT ARE: STEVIOL GLYCOSIDES

3 glucoses

4 glucoses

5 glucoses

6 glucoses
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4. HOW DO GLYCOSIDES AFFECT
THE FINAL TASTE OF FORMULATION



4. HOW DO GLYCOSIDES AFFECT THE FINAL TASTE OF 

FORMULATION

POLAR
MOLECULES

APOLAR
MOLECULES

Carbohydrate
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THE STEVIOL GLYCOSIDES COMPOSITION MATTERS

POLAR SG’s

• All the SG’s with higher polarity than RebA.
• Generally higher molecular mass and higher 

glucose bonds. These are the most common: 
Reb D, Reb M, Reb E.

• The least known include: RebO, O2, RebE, 
RebN, RebI, RebI2, RebI3, RebK, RebH, RebJ, 
RebV, RebQ, RebQ2.

• All the polar SG’s have a clean and sweet 
taste, similar to RebM

APOLAR SG’s

• All the SG’s with lower polarity than 
Stevioside.

• Generally lower molecular mass and 
combined with rhamnose, xylose, fructose.

• The most common: RebC, RebF, RebB.
• The least known include: RebF2, RebF3, RebG, 

Stevioside B, Dulcoside B/C.
• Almost all the apolar SG’s have metallic and/or 

bitter taste, but correctly combined can give a 
great taste and high sweetness level to the 
application. 

4. HOW DO GLYCOSIDES AFFECT THE FINAL TASTE OF 

FORMULATION
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2. STEVIA EXTRACT: STEVIOL GLYCOSIDES

TASTE COMPARISON BETWEEN THE STEVIOL GLYCOSIDES
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4. HOW DO GLYCOSIDES AFFECT THE FINAL TASTE OF 

FORMULATION
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5. CHALLENGES AND 
HOW TO OVERCOME THEM



CHALLENGES

5. CHALLENGES AND HOW TO OVERCOME THEM

METALIC 
AFTERTASTE SWEETNESS 

LEVELTASTE
BITTERNESS TEXTURE

ACIDITY

BULK
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SOLUTIONS

5. CHALLENGES AND HOW TO OVERCOME THEM

FIRST:
DEFINE 
THE GOAL

CONTROL GOAL

Full sugar version To reduce sugar by x%

Version with sweeteners
To replace the other

sweeteners with Stevia by
x%

Version with stevia To improve the taste

Version with stevia To reduce the cost

Full sugar version Saving Project with stevia

No Control To develop a new product
with good taste

TASTE IS SUBJECTIVE…  A TARGET IS NEEDED, ALWAYS !
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WHY DO WE NEED A TARGET?

5. CHALLENGES AND HOW TO OVERCOME THEM

…IT’S NOT ONLY ABOUT NATURAL SWEETNESS... IT’S ALSO ABOUT:

SWEETNESS 

What is the 

desired 

sweetness 

level and 

sensation?

1

TASTE

How to avoid 

taste 

distortion?

2

TEXTURE

What is the 

best option to 

replace the 

texture?

3

MOUTHFEEL

How does the 

product feel in 

the consumers 

mouth?

4

ACIDITY Acids 

doses needs 

to be 

adjusted.

5

TOTAL BRIX

Some 

ingredients 

contribute to 

the total Brix

6

The Challenges and Solutions to Formulating with Stevia Acme-Hardesty August 2020



5. CHALLENGES AND HOW TO OVERCOME THEM

SWEETNESS 

The 

sweetness 

replacement 

is NOT Linear

1
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5. CHALLENGES AND HOW TO OVERCOME THEM

SWEETNESS 

The 

sweetening 

power is NOT 

Linear neither
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SWEETENING POWER AT DIFFERENT SUGAR REDUCTION 
LEVELS IN A CARBONATED SOFT DRINK APPLICATION

SWEETENING POWER
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2. STEVIA EXTRACT: STEVIOL GLYCOSIDES

TASTE COMPARISON BETWEEN THE STEVIOL GLYCOSIDES
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4. HOW DO GLYCOSIDES AFFECT THE FINAL TASTE OF 

FORMULATION
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5. CHALLENGES AND HOW TO OVERCOME THEM

SWEETNESS 

The 

sweetness 

behaviour of 

stevia is not 

the same as 

sugar

1

ENTRY 
SWEETNESS

SWEETNESS QUALITY PERMANENCE
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5. CHALLENGES AND HOW TO OVERCOME THEM

TASTE

How to avoid 

taste 

distortion?

2

CONSERVATIVE SUGAR 

REDUCTION

AGGRESSIVE SUGAR 

REDUCTION
- EVERY STEVIA IS UNIQUE. CHOOSING 

THE RIGHT STEVIA IS VERY IMPORTANT 
- FLAVOR MODULATORS TECHNOLOGY 

MAY BE NEEDED DEPENDING ON THE 
APPLICATION AND THE TOTAL 
REDUCTION LEVEL

- ACIDS NEED TO BE BALANCED TO 
ENSURE THAT THE FINAL PRODUCT IS 
WELL ROUNDED 

- STEVIOL GLYCOSIDES COMPOSITION IS 
VERY RELEVANT, CHOOSE THE RIGHT 
STEVIA 

- EVERY STEVIA IS UNIQUE
- FLAVOR MODULATORS ARE NEEDED. NOT 

ALL THE STEVIA MODULATORS WORK 
WELL WITH ALL STEVIA PRODUCTS. 

- OTHER SWEETENERS MAY BE NEEDED 
BECAUSE OF STEVIA DOSES AND 
AFTERTASTE CONSTRAINTS

- ACIDS NEED TO BE BALANCED TO ENSURE 
THAT THE FINAL PRODUCT IS WELL 
ROUNDED 
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5. CHALLENGES AND HOW TO OVERCOME THEM

TEXTURE What 

is the best 

option to 

replace the 

texture?

3

SUGAR
250 grs

OTHER 
INGREDIENTS

750 grs

OTHER 
INGREDIENTS

750 grs

VOLUME,  
TEXTURE & 

MOUTHFEEL 
NEED TO BE 

REPLACED OR RE-
CRATED

TEXTURE, VOLUME & 
MOUTHFEEL AGENTS

GUMS, PECTINS, 
HYDROCOLLOIDS, 
POLYOLES, FIBERS

MOUTHFEEL

How does the 

product feel in 

the consumers 

mouth?

4

The Challenges and Solutions to Formulating with Stevia Acme-Hardesty August 2020



5. CHALLENGES AND HOW TO OVERCOME THEM

ACIDITY Acids 

doses needs 

to be 

adjusted.

5 ACETIC

CITRIC

PHOSPHORIC

FUMARIC

LACTIC

MALIC

TARTARIC

ACIDITY 
PERCEPTION DESCRIPTION

IMPACT ON 
TASTE PERMANENCE

Pungent

Refreshing

Low impact

Clean, dry

Soft

Mature, soft

Strong, dry
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5. CHALLENGES AND HOW TO OVERCOME THEM

TOTAL BRIX

Some 

ingredients 

contribute to 

the total Brix

6
IF THE GOAL IS TO REDUCE TOTAL SUGARS INSTEAD 

OF ADDED SUGAR, REMEMBER TO CONSIDER THE 

SUGARS FROM THE FRUIT, MILK OR OTHER 

INGREDIENTS IN THE APPLICATION
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5. CHALLENGES AND HOW TO OVERCOME THEM

1. Formulation is needed
2. Steviol glycosides

composition is important
3. Flavor modulator

technologies needed
depending on the application

5. Cost-effective solution

1. Challenging formulation
2. Steviol glycosides composition

is highly relevant
3. Flavor modulator technologies

needed
4. Other sweeteners may be 

needed (doses and aftertaste
constraints) 
5. High cost

1. Very easy formulation
2. First or second stevia
generations are enough

3. Flavor modulator
technologies probably not

needed
5. Saving projects

1. Formulation is needed
2. Steviol glycosides composition

is important
3. Flavor modulator technologies
probably needed will depend on

the application
5. Cost-effective solution

High Sugar
reduction % goal

Low Sugar
reduction % goal

Low Sweet 
application

Very Sweet 
application
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6. STEVIA ONE



STEVIOL 
GLYCOSIDES

STEVIOL 
GLYCOSIDES

6. STEVIA ONE: WHY PERU?
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STEVIOL 
GLYCOSIDES

STEVIOL 
GLYCOSIDES

6. STEVIA ONE: OUR UNIQUE PROPOSAL
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