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Information and opinions contained in this report have been arrived at or compiled from sources believed
to be reliable in good faith. All reasonable precautions have been taken to ensure the information is
accurate and complete on the date of publication.

No representation or warranty, expressed or implied, is made by ID Capital Pte Ltd as to the
accuracy, completeness or correctness of the information.

In viewing and/or printing any information available to you in this report, you are solely responsible for
bearing the relevant liabilities and risks. ID Capital Pte Ltd do not accept any liability or guarantee for

the accuracy or completeness of the information presented here and do not warrant that the
information is up to date or that it is free from any errors or defects.
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Al in Food Innovation: The Trust, Data, and Design

Gaps Holding Back the Future

Let's start with the bottom line: artificial intelligence has transitioned from speculative
technology to operational infrastructure, and it is now reshaping not just how we distribute
food, but how we engineer its fundamental sensory properties. With 58% of global venture
capital (and 64% in the United States) now allocated to Al development, this is no longer
the elephant in the room; it is the room.

The immediate applications are well-documented: optimized supply chains, predictive
inventory management, reduced post-harvest losses. But the more significant
development is far less visible, and it poses a question that challenges conventional R&D
paradigms: can computational systems not only forecast consumer preferences, but
actually design novel flavor compounds that meet unmet sensory and nutritional needs?
The answer is emerging from laboratories worldwide, and it requires no human taste
panels.

Researchers are now deploying machine learning models to predict taste modalities
(sweetness, bitterness, umami, sourness) directly from molecular structure data,
effectively bypassing traditional organoleptic testing protocols. Platforms such as
TastePepAl and FART (Flavor Analysis and Recognition Transformer) have
demonstrated computational taste prediction capabilities, with FART achieving
approximately 91% accuracy across a training set of 15,000 compounds. TastePepAl has
already identified dozens of peptide candidates with potential applications as natural
flavor enhancers and sugar substitutes, compressing discovery timelines from years to
weeks.

The implications are clear. we are witnessing the emergence of generative food
chemistry, where Al does not simply optimize existing food systems but invents the
molecular building blocks that will define them. This represents a fundamental shift in how
innovation occurs within the food technology sector.



Al Can Now “Taste” Sweetness Without Taking a Bite

The trust deficit is real, and it cuts deeper than most technologists acknowledge.
Research into consumer psychology reveals two critical dimensions: cognitive trust (the
belief that Al is competent) and affective trust (the emotional comfort with Al-generated
products). Both remain fragile when food feels algorithmically derived rather than
culturally rooted. Some brands, however, are testing these boundaries with notable
boldness.

In Feb 2024, MUJI launched Al-developed French fries in Beijing, the product of 3 trillion
recipe simulations, with packaging that declared without qualification: "This is the flavor
Al believes humans will enjoy." The offering, available in Southeast Asian, Chinese, and
Western varieties, generated substantial consumer conversation, though not uniformly
positive; the Chinese flavor variant, in particular, evoked comparisons to herbal medicine
and braised meat, demonstrating that even sophisticated pattern recognition systems can
default to cultural stereotypes when attempting to encode regional taste preferences.
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Fig 1. The launch of Juewei Foods' Al Membership
Smart Assistant, in partnership with Tencent Smart Retail



Meanwhile, other major brands have deployed Al across adjacent functions: Luckin
Coffee used algorithms to design promotional materials for its orange latte, Yili Group
applies Al to packaging optimization, Juewei Foods leverages Al agents for precision-
personalized marketing to 120 million members (achieving 3.1 times higher sales), and
Coca-Cola's Y3000 flavor claimed Al involvement from initial concept through marketing
execution. Yet crucially, most of these applications terminate at creative support rather
than core taste innovation. In short: when it comes to the fundamental sensory experience
of flavor, Al's contributions still register more as novelty than as breakthrough.

Al’s Data Drought: The Real Barrier to Food Innovation

But the more fundamental barrier is not consumer hesitation; it is the chronic data poverty
that undermines Al's potential in food manufacturing. Conversations with industry
veterans and Al practitioners reveal a consistent theme: most factory adjustments and
recipe modifications are not systematically logged, leaving algorithms without the
feedback loops necessary for learning.

For complex processes such as twin-screw extrusion (critical for plant-based protein
texture), this translates to poor model accuracy and limited practical utility. Recent meta-
research exposes the structural fragility of the field: 81% of Al flavor models are not
reproducible, 63% lack real-world validation, and 80% rely on proprietary or inaccessible
datasets. Without transparent, process-rich data reflecting actual production conditions,
Al is reduced to offering generic approximations rather than actionable insights. It is the
equivalent of attempting to refine a recipe without ever tasting the dish; precision
becomes impossible when the feedback mechanism is absent.
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Fig 2. Current Challenges for Al in Food:
Reproducibility, Validation, and Data Accessibility
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The New Face of Al in Food: Redesigning Work, Not
Replacing People

The companies extracting genuine value from Al have recognized a different truth
entirely: the technology's greatest contribution is not in replacing human workers, but in
restructuring how work itself is organized. At Yili's dairy operations, 6,500 tons of milk
flow through facilities daily while smart collars monitor each cow's vital signs continuously,
enabling quality control that begins at the source rather than the factory gate. The result
is protein content stabilized above 3.4% while bacterial counts drop to one-twentieth of
EU standards.

On the production floor, Yili's 40 smart factories deploy predictive algorithms to forecast
regional demand and auto-adjust schedules, dramatically improving 24-hour delivery
rates. Consumer-facing applications follow the same logic: Al shopping assistants coach
sales representatives in real time, generating 15.7% more product clicks and 26% higher
order rates without sacrificing the human connection.
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Fig 3 Automated system for m|Ik|ng COWS at Y|I| s smart farm




Similarly, Sodexo applies Al from farm to fork, merging loT sensors with analytics to shift
maintenance from reactive checklists to predictive upkeep, preventing failures before
they materialize. At remote mining sites in desert environments, loT sensors now monitor
HVAC systems and generators continuously, eliminating the need for weekly engineer
flights that previously generated substantial carbon emissions; Al predicts potential
failures and triggers interventions before breakdowns occur. The same logic extends to
facilities management at scale: loT sensors collect temperature and occupancy data
(tracking ID scans at building entrances), enabling Al to dynamically adjust cooling
systems based on real-time occupancy ratios rather than maintaining full air conditioning
in partially occupied buildings. Engineers spend less time on routine inspections and
more time solving complex operational challenges, while simultaneously reducing energy
consumption and environmental impact.

In short: Al does not eliminate jobs; it redesigns them, amplifying human judgement and
creating more resilient, efficient systems.
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