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The Need for Health concerns driving demand for
Innovation in alternatives (obesity, diabetes,

metabolic syndrome)
Sweeteners

Global sugar reduction initiatives
(e.g., WHO guidelines, government
policies)

Consumer demand for “clean-label
"‘natural,” and low-calorie sweeteners
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« Sugar Reduction & Health-Conscious Indulgence -~
Consumers are looking for low-calorie, sugar-reduced, and
diabetic-friendly sweets, creating demand for alternative
sweeteners and sugar replacers.

* Functional Ingredients & Nutritional Positioning > There is
increasing demand for fiber-enriched, protein-fortified, and
low-glycemic sweets, requiring dietary fibers, plant proteins,
and prebiotic ingredients.

 Premiumization & Clean Label Trends > Consumers are
seeking natural ingredients, such as plant-based alternatives,
jaggery, date syrup, and Ayurvedic sweeteners, to align with
clean-label preferences.

« E-Commerce & Retail Expansion > As modern trade and online
sales expand, brands need moisture-resistant, low-
crystallization, and travel-friendly formulations to maintain
product quality.




Key Industry and Market Shifts

Product Reformulation: Food and beverage manufacturers are rapidly
updating recipes to lower sugar content while preserving taste, especially in
soft drinks, dairy, and snacks.

Carbon-Neutral Production: Sustainability is central to new product
development, including water-efficient fermentation systems and zero-waste
iIngredient sourcing models.

Regulatory Developments: Harmonized global regulations, glycemic impact
labelling, and new approvals are accelerating innovation and market
expansion in healthy sweeteners.



Natural
Sweetener
Alternatives

mm Stevia (steviol glycosides)

- Pros: plant-derived, zero-calorie
- Challenges: bitter aftertaste, formulation issues

mw  Monk Fruit (Luo Han Guo)

- High sweetness intensity, low glycemic impact

s Allulose

- Rare sugar, almost zero calories, tastes like
sugar

- Growing popularity in low-carb and keto
products




1. Sugar Reduction Solutions with Low-Calorie & Alternative Sweeteners

The demand for low-calorie, sugar-free sweets Is surging, but maintaining the authentic

taste and texture of mithaiis a challenge. Ingredient suppliers can offer advanced sugar-
reduction solutions that mimic sugar’s functional properties while delivering a clean

sweetness profile.

anred ient Category Key Benefits Ideal for

Stevia, Monk Fruit Extracts Matural sweeteners, low Kaju Katli, Gulab
glycemic index Jamun, Halwa

Allulose & Polyols Bulk sugar replacement, retains Laddoos, Soan

(Erythritol, Maltitol, Xylitol) mouthfeel Papdi, Barfis

Blended Sweetener Systems Customized sweetness profile Sugar-Free Mithai
with balanced texture Ranges




2. Fiber Fortification for Sugar Replacement & Digestive Health

As fiber-rich and low-glycemic sweets gain popularity, ingredient suppliers can provide
functional fibers that enhance texture, improve digestion, and support sugar reduction.

Ingredient Category Key Benefits

Inulin & Chicory Root Adds dietary fiber, supports gut
Fiber health

Polydextrose & Resistant | Replaces sugar while
Dextrins maintaining structure

Soluble Corn Fiber Lowers glycemic response,
enhances mouthfeel



Biotech & Synthetic Biology
Innovations

* Fermentation-derived sweeteners
+ E.g., Reb M, sugarcane-derived molecules.

« Companies are using genetically engineered yeast or bacteria to
produce bioidentical sweeteners like Reb M, erythritol, and
allulose.

+ This allows for consistent taste, scalable production, and minimal
environmental impact, bypassing agricultural limitations.

* Precision fermentation

Engineered yeast or microbes to produce rare or optimized sweeteners.
« CRISPR and synthetic pathways

* Producing highly specific sweet compounds with less environmental
impact.




Next-Gen Sugar Alternatives

Sweet protein-based

Glycosylated steviol sweeteners (e.g.,

or monk fruit Tagatose

brazzein, thaumatin,
compounds

miraculin)
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Natural, low-calorie
Reduced bitterness, sugar similar to
better solubility fructose, with
prebiotic benefits
- J \ J - J

High sweetness
potency, potential for
natural labeling




Next-Generation Natural
Sweeteners

Stevia, Monk Fruit, Allulose, Tagatose: These provide
sugar-like taste with fewer calories and lower glycemic
response. Technological advances in fermentation and
enzymatic modification are increasing their quality and
scalability for use across beverages, dairy, baked goods, and
snacks.

Fermentation-derived Rare Sugars: Novel sugars like
allulose and D-psicose are produced by fermentation,
offering realistic sweetness and functional properties for
diabetics and calorie-conscious consumers.

Hybrid Blends: Blends of stevia and monk fruit, or with
chicory root fiber, target improved taste and functional
nutrition.



Sensory
Enhancement &
Taste Modulation

Flavour modulators

- Compounds that enhance perceived sweetness
without being sweeteners

Taste masking technologies

- Reducing bitterness or off-notes in natural
sweeteners

"Sweetness synergy"

- Combining small amounts of multiple
sweeteners for better taste and lower dosage




Flavor Modulators & Enhancers

Converts sour to

Miraculin From miracle fruit
sweet

Enhances sweetness

Thaumatin  Katemfe fruit protein .
perception

Protein-based sweet

Monellin Serendipity berry enhancer

These compounds interact with taste receptors or influence taste signaling.



Organic Acids (at Low Concentrations)

Compound Source Effect
2-Methylbutyric acid Sweet orange Enhances sucrose sweetness
3-Methylbutyric acid Citrus fruits Similar enhancement

Enhances sweetness but reduces

Hexanoic acid Coconut, dairy comfort at high levels

«Some acids can modulate sweet taste receptors when paired with sugars.

‘These acids stabilize the TIR2/T1R3 sweet taste receptor complex, increasing perceived
sweetness without being sweet themselves.



Functional and Personalized Sweeteners




Technology & Formulation Innovations

« Al and Machine Learning: Used for modelling sweetness,
optimizing flavour profiles, and masking aftertastes, thus
creating blends that closely mimic sugar’s mouthfeel without
drawbacks.

« Microencapsulation and Nanotechnology: Technologies
allow for gradual release of sweetness in products like gum
and candy, enhancing taste consistency and longevity.

« Clean Label and Sustainability: Strong consumer demand
for “clean label” ingredients is pushing manufacturers to use
plant-based, allergen-free, and sustainably sourced
sweeteners.




Challenges to Overcome

« Taste Profile: Achieving a truly sugar-like
mouthfeel without aftertaste or bitterness
remains a major technical challenge.

« Consumer Trust: There is growing distrust
of highly processed or “chemical-
sounding” ingredients, leadingto a
preference for plant-based and minimally
processed options.

« Regulation: Differences in labelling and
approval standards across regions add
complexity for global brands.




Sustainability Environmental footprint of cane

: sugar vs. lab-grown or plant-based
and Ethical A

Sourcing

Land, water, and energy use
comparison

Local farming vs. lab production
ethics and economics




Summary

The future of healthy sweeteners lies in
the convergence of biotechnology, Al-
driven personalization, and sustainable
production.

Innovations will continue to expand
options that are natural, functional, and
tailored for individual health—ushering in
a new era of sweetness that is healthier
for both people and the planet.

“The future of sugar reduction will belong to those who seamlessly blend taste,
science, and sustainability.”



Thank Youl
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