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        Food as 
Medicine  
           for a New Era of 

B Y  E D  M C K I N L E Y

AI helps researchers recognize, 
understand and exploit plant-based 
bioactive chemicals that promote  
human health and longevity.  
Some call it “food as medicine,”  
and it may be the biggest  
dietary news since the  
discovery of vitamins.

Wellbeing
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figured out what to eat long before the dawn of recorded history. In every culture 
and in every corner of the world, tribal savants knew some foods promoted good 
health and a few even had the power to heal.

But what made these beneficial foods special? If the inquiring minds of long 
ago had possessed the technology to accurately add up all the components of 
a plant, they would have discovered the stalks, leaves, roots, flowers, fruits, 
seeds—and everything else we can see with the naked eye—doesn’t quite equal 
100% of the plant. The world’s flora also contains something else—something 
seemingly invisible.

Yet only lately has the mystery of what’s unseen begun to unravel. Our under-
standing increased profoundly over the first half of the 20th century as science 
discovered the 13 essential vitamins—the first in 1913 and the last in 1948. Making 
quick progress, companies were turning some vitamins into consumer products 
by 1935. By the late ’50s, vitamin pills had become commonplace in American 
households and were ingrained in the national psyche.

Now, another period of discovery is upon us, but it’s moving more quickly than 
the vitamin revolution and may prove at least as momentous. Artificial intelli-
gence is helping scientists unlock the secrets of compounds often known by the 
catchy marketing-oriented name “bioactives.” They’re also called more scientific 
names, like “phytochemicals,” “phytonutrients” or “bioactive phytonutrients.” 
Ultimately, the public may come to know them as “functional ingredients.” For 
simplicity, let’s stick with the name “bioactives” for now. 

Fraught nomenclature aside, we’re talking about chemical compounds that 
come from plants and produce biological activity in humans, says Jed Fahey, a 
nutritional biochemist who’s logged nearly three decades on the faculty at the 
Johns Hopkins University Medical School. The biological activity can take the 
form of better sleep, a stronger immune system, reduced inflammation or oth-
er benefits. Maybe someday they’ll cure cancer, experts say. Some think of it as 
“food as medicine.”

“New technologies have allowed the proper identification of a whole slew of 
compounds that have always been in these plants,” Fahey notes, citing advances 
in laboratory tools with names like mass spectroscopy and nuclear magnetic res-
onance spectroscopy. 

Every living organism—plants, fungi, animals and humans—produces the 
compounds, but they earn the name bioactives only when they affect humans, 
according to Jim Flatt, a scientist who serves as CEO of Brightseed. It’s a pri-
vately held company that’s beginning to extract bioactives from plants and 
then supply them to other firms to use in processed food, dietary supplements 

and pharmaceuticals. 
Everything alive, including plants, animals and humans, 

generates phytochemicals. But they’re called bioactives only 
when they’re made by plants and can benefit humans. Plants 
develop them for their own survival, says Katie Stebbins, ex-
ecutive director of The Food & Nutrition Innovation Insti-
tute at Tufts University. 

Plants rely on the compounds for survival because they 
perform all sorts of functions, Stebbins observes, citing the 
examples of attracting pollinators, poisoning herbivores, 
and repelling rot and insects. She likens the evolution of 
those characteristics to the process of humans developing 
arms and legs to sustain themselves.

“Bioactives are a really beautiful, amazing part of nature,” 
Stebbins says. 

Eating plants that contain those beautiful bioactives is 
good for people, but extracting the bioactives and consum-
ing them in more concentrated form can do even more to 
treat or prevent illness, according to Leena Pradhan-Nab-
zdyk, a professor of surgery at Harvard and CEO of Cano-
miks, a bioactives-related company.

“We truly believe in our vision of ‘food as medicine,’” Prad-
han-Nabzdyk says of her company’s slogan.

The word “medicine” is key because just eating well won’t 
provide enough bioactives, agrees Snigdha Guha, a postdoc-
toral scholar in molecular biology at the University of Cali-
fornia at Davis. 

“According to my calculations, you need to be eating two 
kilograms of beans every day, which is an insane amount,” 
she notes. 

At any rate, companies and academics are contributing to 
research that experts are convinced will realize their vision 
of better health through bioactives, and they’re learning 
more about these beneficial compounds at a furious pace. 

An explosion of knowledge
Twenty years ago, the consensus at a meeting of the Phy-
tochemical Society of America was that there were about 
50,000 phytochemical compounds in all of nature, and only 
a few would qualify as bioactives, recalls Fahey. Ten years 
ago, researchers were making the educated guess that sci-
ence would someday discover hundreds of thousands of 
phytochemicals, he says. 

Today, researchers estimate the plant kingdom may produce 

ancient ancestors
Our
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upward of 10 million phytochemical com-
pounds, Flatt asserts. Brightseed, where 
Fahey and Stebbins serve in a coalition 
of expert advisors, has now isolated and 
studied 4 million of them and found about 
30,000, or 1%, may qualify as bioactive.

How have the numbers grown so 
prodigiously? It’s thanks partly to the 
computational power of artificial intelli-
gence, according to just about everyone 
who spoke with Luckbox for this article. 
At Brightseed, that technological leap 
has occurred with the help of a platform 

the company calls Forager. 
About 30,000 plant species have been 

used in one place or another for food or 
as medicine, and the company has collect-
ed and profiled more than 2,000 of them, 
Flatt says. Researchers analyze slices of 
the plants and feed the data into Forager.

When Forager detects previously un-
discovered compounds in those slices, it 
compares their properties with a database 
of knowledge about how the body works. 
When there’s a match—in other words, the 
compound appears likely to have a benefi-
cial effect on humans—the testing begins.

If laboratory studies verify the com-
pound might qualify as a bioactive that’s 
good for people, they’re then tested on 
humans, Flatt says. 

“Oftentimes, we’re able to characterize 
10 times or more the number of bioac-
tives that have been characterized previ-
ously for many given plant sources,” he 
says, “and through AI [we can] predict 
with decent accuracy their role in health.”

Forager has significantly shortened the time needed 
for the discovery process, enabling the company to low-
er costs, compared with old trial-and-error methods, Flatt 
continues. 

Brightseed is using Forager to help companies bring 
bioactives-enriched products to the public as early as 
next year. Among those firms are Pharmavite, a dietary 
supplements company owned by Otsuka Pharmaceuti-
cal (OTSKF); Kallyope, a privately held pharmaceuticals 
company that concentrates on the “gut-brain axis” and has 
plans to go public; and Nutriquest, a privately held suppli-
er of livestock feed and nutrients. 

Another company, Canomiks, uses its platform differ-
ently from Brightseed, employing it in three ways, says 
Pradhan-Nabzdyk, the CEO. 

First, Canomiks provides other companies with product 
validation. It uses human cells in tests to determine which 
ingredients in a formulation are achieving the desired re-
sults. The researchers contend with a lot of variables—the 
characteristics of compounds from plants change from 
one batch to the next because of weather, soil type and lots 
of other factors.

Second, the company is using National Science Foun-
dation funds to test products and issue a “CanTRUST by 
Canomiks” seal of approval to certify a product’s effective-
ness and consistency from one shipment to another. The 
seal may begin appearing on consumer products next year, 
Pradhan-Nabzdyk says.

Third, the company is in discussions with customers to 
help them improve the formulations of their products.

So, companies like Canomiks and Brightseed are fur-
thering the science of bioactives, but much remains to be 
done to counteract the mistakes of the past.  

Food vs. Pharma
THE FOOD industry is poised to steal 
market share from the healthcare 
system, according to Carter  
Williams, CEO and managing prin-
cipal of iSelect Fund, an early-stage 
venture capital firm that invests  
in agricultural technology.

   The shift is happening in reaction  
to a sequence of events that’s  
ruining Americans’ health,  
Williams contends.

   The assault began when the 
quest to improve crop yields bred 
the taste out of food. Then, the food 
industry brought back tastiness 
by manufacturing and promoting 
junk food. But eating their less-
than-healthful innovations caused 
tens of millions to get sick and fat. 
Now, that misery has prompted the 
healthcare and pharmaceuticals 
industries to peddle prescription 
drugs and surgery to the  
ailing populace.

   But the generation coming of age 
today won’t stand for it, Williams 
insists. The young adults of Gen Z 
have a better idea, he says, and 
they’re winning converts among 
older generations. To Williams the 
choice they’re making is clear.

   “Are you going to get healthy by 
eating better—or are you going to 
get healthy by taking Ozempic?” 
he asks, summarizing the new 
generation’s thinking and citing 
the recently released blockbuster 
weight-loss drug.

   It’s a new emphasis on taking    
action to maintain good health 
instead of waiting to repair  
damaged health. Williams predicts 
that attitude will become the  
norm within five years.

   Fortuitously, that change in atti-
tude happens to coincide with an 
explosion of scientific knowledge 
about something called “bioac-
tives.” They’re naturally occurring 
chemical compounds that en-
hance health, and companies can 
use them in supplements, food 
additives and pharmaceuticals.

   For investors, that bodes well not 
only for the companies that provide 
bioactive ingredients to the food 
and pharma industries but also  
for consumer packaged goods 
makers with the foresight  
to put missing bioactives back  
into their products.

“We don’t consume 
any more calories as a 
population than we did 
30 years ago, and yet 
obesity continues
to increase. Most of that 
is attributed to removing 
bioactives and fibers  
in making shelf-stable 
foods.” – Dr. Jim Flatt
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Restoring nature’s bioactives
For the last century or so, plant breeders have been modifying fruits, vegetables 
and grain to increase yield; boost resistance to insects, bacteria and fungus; in-
tensify sweetness; and induce them to mature at a uniform rate to facilitate har-
vest, Fahey says. Recently, genetic modification has amplified the trend.

“If you taste some heirloom tomatoes or some heirloom apples, they’re not as 
sugary sweet as a modern Gala or Delicious,” he notes by way of example. 

Selective breeding has caused the bioactive content of plants to decline simply 
because there’s been little or no attempt to increase or even maintain it, Fahey says.

What’s more, agricultural practices like spraying crops with pesticide have re-
duced the need for plants to develop their own defenses and have thus caused 
bioactives to decline, he continues. 

Food processors squeeze out most of the remaining bioactives by exposing 
what we eat to heat and extrusion, Fahey notes. Then they lace their products 
with harmful but inexpensive sugar, oils and salt. 

For the last 20 years, Americans have been eating more of the processed food 
that causes inflammation and is associated with maladies that include diabetes, 
Alzheimer’s, Crohn’s disease and various cancers, Fahey says.

“Americans are going to have one, two, three, four or even five concurrent 
chronic conditions by the time we bite the dust,” he maintains, “and they’re mak-
ing our quality of life worse and worse. Ultra-processed foods are killing us—
there’s no question about it.”

While awaiting what many anticipate will be a restoration of bioactives in the 
American diet, Fahey advises consumers to improve 
their health by choosing organic produce that hasn’t 
been robbed of potential bioactives. He also recom-
mends limiting consumption of the boxed foods with 
lengthy shelf life that occupy the center of the super-
market. Instead, we should choose the produce, meat 
and dairy offerings on the store periphery.

Flatt agrees, noting that “we don’t consume any 
more calories as a population than we did 30 years 
ago, and yet obesity continues to increase, not just in 
the U.S., but globally. And most of that is attributed to 
removing bioactives and fibers in making shelf-stable 
foods. So, this is why the scientific community is real-
ly embracing the concept of bioactives.” 

RESEARCH into bioactives—
chemical compounds in 
plants that can benefit  
humans—is continuing at  
a rapid pace and should 
soon result in dramatically 
improved supplements,  
pharmaceuticals and pro-
cessed food.

In the meantime, readers can 
safeguard their health by 
following the dietary advice of 
nutrition experts who advocate 
consuming bioactives.

It’s all about eating berries, 
according to Jim Flatt, who 

holds a Ph.D. in chemical and 
biochemical engineering and 
serves as CEO of Brightseed,  
a company researching bio-
actives.

“If I want to be less susceptible 
to colds and infection or I’m 
concerned about maintaining 
good cognitive health as I 
age, cranberries, blackberries 
and blueberries are all bioac-
tive-rich,” Flatt says.

Don’t leave sprouts out of 
your diet, advises Jed Fahey, a 
nutritional biochemist at Johns 
Hopkins University. 

“I grow my own sprouts of 
various sorts—fenugreek, 
broccoli, clover, soy and 
chickpea,” Fahey says. “They’re 
highly nutritious and full of 
phytochemicals.” He notes that 
phytochemicals is a name for 
a group of compounds that 
includes bioactives.

Shopping for fruits and vegeta-
bles with lots of different colors 
also helps ensure you’re getting 
bioactives, notes Katie Stebbins, 
executive director of The Food 
and Nutrition Innovation Insti-
tute at Tufts University. 

“The yellow carrots have  
something in them that the 
purple carrots don’t have, and 
the purple carrots have stuff in 
them that the orange carrots 
don’t have,” she maintains.

“So, I try and make sure my  
salads look like really bright, 
pretty rainbows, and then I 
throw some seeds on top,” 
Stebbins continues. “It’s a good 
way to interpret whether I’m 
getting this full spectrum of  
all the hidden, beautiful plant-
based chemicals that are  
good for me.”

“Ultra-processed  
foods are killing us—
there’s no question  
about it.”   
– Dr. Jed Fahey  

What to Eat While Awaiting a Food Miracle
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