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FOOD

Cuisine
by Machine

BY DUSTIN CLENDENEN
How a massive library of potential ingredients—analyzed to the molecular level—
enables algorithms to create recipes for food relief, better nutrition, and the world market.




MACHINE LEARNING

A TECH START-UP IN SILICON VALLEY THAT
produces food to combat starvation and malnutrition i
Liberia may seem like a stretch. But that’s part of Just
day-to-day operation since February.

Formerly called Hampton Creek, the start-up ]
mission to make plant-based food products usi
ting-edge science. For the Liberian project, that
a vitamin-fortified cassava porridge called “Pg
Gari”—a remixed version of an already-popu
staple, with nutrients tailored to the needs of
The goal is to increase Africans’ intake of m
vitamins and minerals by way of 12 grams
high doses of iron, zinc, and the vitamins
and B-12.

But as the industry that birthed the i
it’s not just about what a product conta
sold in Silicon Valley’s typical minimalist
aging that makes it fly off shelves—sag
from the similar products offered by,
development organizations already

According to the U.S. Agency fo
opment, roughly one-third of child
age 5 suffer from stunted growth;
have anemia. With the local diet
meat, fish, and cooking oils, vitz
sometimes the only way to com

“I want to make Liberia a
defined by solving the micro
making sure kids have dign
founder Josh Tetrick said w
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Liberia. This needs to be
we take everywhere.”
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ing markets. “We’re r
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open-air market ven
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The company h
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at a launch eve

iis outlook is something the 37-year-old entrepre-
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'saw during this time convinced him that a
ocial impact enterprise could change millions
do it faster and more effectively than dedi-
ment organizations could.

el Just is following in Liberia isn’t only
population’s health—it’s plugging into the
y and economy for a full farm-to-table
any of Power Gari’s ingredients are from
or instance, the cassava is made by an

f local farmers), and the product is

p with a local producer, who pays a
fee to use Just’s proprietary recipe.
ing traditional retail relationships,
r Gari in two major street markets

o0 improve its students’ diet.

od system are limited. We’re
essed sugar, and animal protein.
dients that the biggest food
nake the food that is all around
atement. “The world does not
¢ healthier, sustainable food
elicious. That keeps anyone

ria under
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onrice, dried

nt deficiencies.
success

blem there and
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t this only for

at we get right and affy

since 2011, when it was
ek.

roduces healthy but
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d vegan versions of
h used ingredients
1m to replace eggs.
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eded our expec- mayo.

two new flavors of Power
wer Gari (sesame seed) world has::
on April 7, Just part- Food-Tech
rganizations in West Point creamy ice ¢
hood) to serve 3,000 meals they make b
d by Liberia’s hottest hip-hop with half the ¥
comedians. scramble like az
rick predicts, the company Even more re
on servings of Power Gari in “clean meat” ma
roduct is scheduled for sale in meat in a lab with
na, Nigeria, and Ethiopia or all the environ
livestock farming;

an make

day shouldn’t be looked
our worst food,” said
m as potentially
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FOOTBALL LAUNCH
EVENT FOR JUST’S POWER
GARI IN MONROVIA, LIBERIA.

The company’s massive plant library contains species
from more than 50 countries around the world (though
the exact number of species sampled is confidential).
The plants have been collected and analyzed down to
their molecular level, and categorized based on compo-
nents such as nutritional value and even elements like
“gumminess” and “chewiness.”

“Our plant library has always been a fundamental
part of our R&D program,” said Udi Lazimy, Just’s global
plant sourcer. “The mission has always been to reshape
the food system to make it more sustainable, equitable,
and healthy for all. With this foundational mission, we
turned to the world’s diverse plant kingdom for solu-
tions to achieve that goal, since the predominant system
that depends on animal agriculture and just a small
handful of commodity crops is not sustainable.”

Figuring out how to use Canadian yellow pea as an
egg replacement isn’t something many companies have
tried to do, so it required some ingenuity to even figure

out what kind of data to break the plant ingredients
down into.

“This was uncharted territory,” said automation
lead Chingyao Yang. “With talent from cross-discipli-
nary fields, we built a platform from scratch to screen
through different plant species and further character-
ized materials of interest with qualitative and quantita-
tive information. Learning from different industries, we
pushed the edge of technology and innovated this plat-
form to fractionate plant components and utilize ))
them in different food categories.”

R R
“This technology speeds up the rate of
discovery for new plant candidates for

better, more sustainable food production.”
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“We planned for a high-throughput screening

(( platform from the very beginning,” said Meng
Xu, Just’s director of bioinformatics. “A fun-

damental reason is that high-throughput screening
is an efficient approach to search the vast space of
plant materials to identify proteins with desired food
functionalities. The platform was developed from
three major parts in parallel. We built out robot-based
automation systems to prepare samples, perform
experiments, and generate massive data. We built data
systems to capture, store, and access experimental
data from automation. We developed a set of software
tools and statistical/machine learning algorithms to
evaluate and identify materials of interest. Each part
was designed as a functional stand-alone component
and finally integrated and work as a whole. ‘Blackbird’
was the codename for the high-throughput screening
project and later became the name of the entire plat-
form.” In September 2017, Just was awarded a patent
for Blackbird.

“This technology speeds up the rate of discovery
for new plant candidates for better, more sustainable
food production,” said Xu. “We first started analyzing
plant protein content by hand. Now, we’re using our
novel automated discovery platform—using robotics
and machine learning—to
explore their potential
much faster.” Fast enough

cyclmg Beer mto Breakfast
Reclmmmg brewery by~pmdewts far new reczpes

that others are interested in Just’s tech for their
own R&D.

“The technology that Just has developed for the
high-throughput screening of plant materials enables
discovery of a broad set of materials for application
in the food industry,” said Rakesh Jain, the company’s
chief business development officer. “Just will use some
of these discoveries to produce its own products, like
Just Scramble, but we have already found many more
highly functional ingredients that others in the indus-
try will find useful for their own sustainable products/
own product development. We are actively working
with many companies who want to use our discoveries
to enable new product lines.”

There’s a lot more potential with this research than
creating new product lines—something Jim Borel, for-
mer second-in-command of DuPont, saw when he joined
Just’s board of directors last year. Industries don’t
change until the major players adopt a new set of stand-
ards and behaviors, and it’s a lot easier to pull this off
through teaching and partnerships than it is to succeed
in such a major way that competition simply copies what
you’re doing.

Tetrick admits that the company changes direction
a lot, so there are many ways the company’s plans
and research could evolve. But with a massive and
ever-growing library of ingredients, its algorithm is @
going to cook up a lot of options. o

_’SAN FRANCISCO’S REGRAINED‘

creates the breakfast bar of

< hampxons—-chocolate coffee -

 stout, blueberr’y saisari, or

,honey cmnaman 1PA, anyane” ~ ’
~ The company was founded by

- Dan Kurzrock and Jordan
~ Schwartz, hometown friends

_from Bur!mgame, itself sntuatedj ~
between Silicon Valley and San

 Francisco. It all began wuth an
_ “a-ha” moment when the
friends were beek-maiqng -

undergrads at UCLA, and they .

’started bakmg bread to cover
the cost of matenais. .
The duo realized that the

brewing process’s by-products

- of spent beer grain and plant
‘material are high in ﬁbar and
also prebiotic, which may
contribute to gut health if

using these ingredients to
make, eat, and eventually sell

. tasty things. ReGrained’s

,product line from this “upcy~

ded" sustamabie grain
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consumed. They decided to try'_,,,,

. -Mary Ladd

 presents what Kurzrock calls a
~ “higher use” for this stuff—tra-
ditionally discarded or sold to

farmers for animal feed, but
which ReGrained now “har-

. vests” from brewertes

They ve so far u;}cyded over

- 24,000 pounds of grain,and |
the process of upcycling ieads .
. to lower sugar and increased :

fiber in a wrde variety of snacks

~ and foods, includi from pretzels

to i;OOk!ES, bfead and crackers.

ILLUSTRATION: MADE BY MADE FROM THE NOUN PROJECT & CHAPEL. PHOTOGRAPHY: COURTESY REGRAINED.
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