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Poll 1

• Have you heard of Sustainable Development Goals (SDG’s) before 
this event?
 Yes
 No

Kiruba Krishnaswamy, 2021



Poll 2

• Please identify the sector that best describes your current position
Student
Faculty
Industry
Academia
Government/regulatory
Private Sector
NGO
Civil Society
Other
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Poll 3

• Please indicate how long you have been working /training in your 
selected field 
 1-2 years
 < 5 years
 5-15 years
 15-25 years
 25+ years
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Contents 
• My Journey
• How HBCUs can engage/lead innovations to address food and nutrition security? 
• Research Motivation: FEAST program
• Teaching: Zero Hunger Challenge (15-week challenge)
• Two case study: Food innovations & Entrepreneurial success    
• Transdisciplinary teams addressing societal challenges
• Broader Impacts: SDG creative workshop
• Global connections (India- Canada- Kenya - US)
• Summary
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My Journey 
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My Journey

Food brings 
joy!
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Tamil Nadu Agricultural University (TNAU)
Land Grant Institution 

Established: 1906 (114 years old) 
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Value added processing:
Fruit Juice  

TNAU
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TNAU

Mango
Processing 
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9th All India Youth Festival, Udaipur, Rajasthan, India
Power of transdisciplinary student team from TNAU.

Kiruba Krishnaswamy, 2021



TNAU

Project: 
Improving 
Livelihood 
Rural Women

Tomato 
Processing 
Training - SHG

Food and 
Nutrition Security  
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Canadian Commonwealth Scholarship

Master’s 
Dissertation 

Thesis –
Research 
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McGill University, Montreal, Canada
Established: 1821 (199 years old)

(AAU Member)

Ph.D. Bioresource Engineering
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Millennium Development 
Goals 

MDG (2000-2015)

Sustainable Development Goals 
SDG (2015-2030)
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Postdoctoral Fellowship- Chemical Engineering
University of Toronto, Canada

Established: 1827 (193 years old)
(AAU Member)
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United Nations- Sustainable Development Goals (SDGs) 
Youth Leadership Training Session – Toronto 

Sept 
2016 

Kiruba Krishnaswamy, 2021



Kiruba Krishnaswamy, 2021



University of 
Missouri -
Columbia 

Established: 1839
(181 years old)

AAU Member +
Land Grant Institution 

2018
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How HBCUs can engage & 
lead innovations to address 
food and nutrition security? 



Research 
Motivation
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Can we achieve a 
Zero Hunger World, 

where every child has access 
to safe, nutritious food?



1950 – 2.5 B
2000 – 6.0 B
2010 – 6.8 B
2020 – 7.5 B
2030 – 8.2 B
2050 – 9.3 B

How do we 
feed 9 billion 
people 
sustainably 
with
healthy 
foods ?



Start of the 21st century 
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Climate crisis
Natural calamities
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COVID-19 has exposed the 
social disparities in the world
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Chronic hunger
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Hidden Hunger –
(Vitamin & Mineral Deficiency) 
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2 billion people 
Hidden Hunger

Zero-Waste 
Food Processing

+
Micronutrients 
Fortified Foods

PI: Krishnaswamy FEAST 
Program VISION

Image Source: FEAST Lab 
Image Source: Fruitnet.com; FEAST Lab 

Ripe Pawpaw Fruit

Largest Native American 
Fruit
• Short shelf life (3-5 days)
• Rapid color change
• Overripe and too soft
• Post-harvest challenges
• Pawpaw tree/fruit not 

commercialized 
• Biodiversity loss over time

Food loss/ waste

Pawpaw fruit loss/waste

•Environmental  challenges
•Increases  green  house  gas 
emissions 

•Accelerates  climate  crisis 
•Underutilized  fruits, 
vegetables,  grains- nutritional 
food  loss

•Biodiversity  loss  over  time 

Food loss/waste 
= Raw material

1.3 billion tonnes 

Native fruits, vegetables, ancient grains 

Food loss/waste Impacts  
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Innovative 
Technologies

Food Based Oral Delivery 
Systems

Encapsulation of 
micronutrients,  bioactive 
compounds from native 

plants (nano-micro-
macro) scale

Sustainable Food Systems 
Engineering

Upcycling: Zero Waste Food Processing
Value addition to food loss/waste; 

Post - harvest  preservation  of  fruits, nuts, 
underutilized native plants

Food Fortification
Addressing malnutrition via 

multiple micronutrients 
fortification  to  prevent 

hidden hunger 
( Vitamin & Mineral 

deficiencies )

Food 
Engineering 
And 
Sustainable 
Technologies 

Interested Population Groups:
Women & Children 

Rural, Urban & Tribal Communities 
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COVID -19 brought to 
limelight the interconnected 

relationship between 
different systems 

Created a domino effect 

Calls for transdisciplinary  
approach:

Research & Teaching
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Teaching
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Zero Hunger Challenge 
New Course – online 
Transdisciplinary teams 

Food and nutrition security 
UN Sustainable Development Goals (SDG 2 & 17)

Open to all students
• Interested in food 
sustainability

•Grand challenges

Thank you – DEATON INSTITUTE
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Students from 
HBCUs, 

community 
colleges,

other 
institutions  
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Food Systems

We’re all 
stakeholders in our 
food systems.

Because we 
all eat!
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Poll 5

• Who are the key stakeholders in the food system? (can select 
multiple options)
Farmers / producers 
Food workers
Distributers/ transportation
Food processors 
Retailers 
Consumers 
Everybody- Because we all eat 
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Arts & Science
Agriculture
Business
Engineering
Food Science 
Humanities
Journalism
Law
Medicine
Natural Resources
Public Health
Public Policy
Technology
Every possible sector- we all eat!

Student Teams from Diverse Disciplines 
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 Building a positive 
visions 

 For the future – healthy 
people & the planet

 Co-create solutions with 
communities 

 Connecting people to 
“Imagine a Zero Hunger 
World” 

Outcomes
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Welcome 
HBCU 

Students
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Food Innovations 
& 

Entrepreneurial success
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Case Study 1: 
Beyond Meat

Food Engineering 
Innovations 
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University of Missouri 
Food Engineering 

Research Lab 
to Global Markets 
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New Start-Ups

Open 
Opportunities 
for Innovation
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Transdisciplinary teams 
addressing societal 
challenges
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Vitamin A Vitamin B1 to 
B12 Vitamin C Vitamin D Vitamin E Vitamin K

Fertility disordersSwelling og gumsBeriberiDry eyes

Non-clotting of bloodMuscle weaknessRickets & fragile boneScurvyAnemiaNight blindness

Cystic fibrosisHeart diseases

Vitamin Deficiency Disorders
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Fact: Babies born in the United States with anemia varies with race. (CDC, 
2010; Ojodu et al., 2014)
• 3 cases per 1,000 white births
• 2 cases per 1,000 Asian/Native Hawaiian/Pacific Islander births
• 6 cases per 1,000 Hispanic births

Select the number of cases for black babies:
13 cases per 1,000 black births 
73 cases per 1,000 black births 
43 cases per 1,000 black births 

Poll 6
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Case Study 2:
Double Fortified 

Salt (DFS) fortified 
with Iron & Iodine 

Iron deficiency 
anemia in women 

& children
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University Researchers 
Food Industries
Global NGO’s
Local NGO’s  
Community Development 
Groups 
Govt. of UP
Govt. of India 
Govt. of Canada

24 Million People 

Success of Transdisciplinary Teams
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60 Million lives

Food Process Engineering Innovation
Double Fortified Salt (DFS) 
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Poll 7

• Who do you expect to drive the implementation/ support for SDGs? 
(can select multiple options)
Government 
Private sector, 
Research institutions, 
Non-Governmental Organizations (NGOs) 
Media
Civil Society 
Partnerships for the Goals 
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Broader Impacts:
SDG creative workshop
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World Food Day film screening –
“Because we all EAT” (since 2018 @ MU)
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Chocolate Processing Workshops

Chocolate created by middle school 
children (with and without fat bloom) 2019

Unit operations 
Time, temperature,  

1°C change in temp – product quality
Cocoa Bean – chocolate – sustainability 
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Increasing youth engagement in 
UN Sustainable Development 
Goals (creativity workshop) 2018,2019
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If We Want to 
Build Back 
Better, 
We Need a 
New Focus on 
Invention and 
Innovation
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Zero Hunger Challenge 
COLLECTIONS 

• Video/Animation 
• Song 
• Virtual Dance 
• Mime
• Poem
• TED Talk Style Presentation 
• Business Pitch 
• Painting 
• Infographic 
• Robotics/Tech Solutions To AI 
• Cultural Mural Ideas 
• Digital Storytelling 
• Others- Any creative platform that is newly conceived 

(imagination has no limits!)

Submissions open to all 
“Imagine a Zero Hunger World”

Contact:
Dr. Kiruba Krishnaswamy 
krishnaswamyk@umsystem.edu 
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Food Connects Us

Kiruba Krishnaswamy at Osage 
Nation, Oklahoma, USA
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Food Connects Us

Kiruba Krishnaswamy 
interacting with Maasai 
Community. Nairobi, Kenya
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Breaking the 
vicious cycle of 
Hidden Hunger 
& Preventing  

Food loss/waste

InnovateInspire

Integrate
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Poll 8

If we want to build back better addressing societal challenges, we need 
a new focus on innovations with SDG. (Pick your top three to catalyze 
change )
Youth engagement
Innovative curriculum/Breaking silos
Entrepreneurial ecosystem
Transdisciplinary teams
Funding
All the above
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Take home message: 
Post-COVID era: 

to build resilient food systems  
Act locally!

Think globally!

Partnerships: 
Key to success in the 21st 

century!
We need Diversity, We need 

HBCUs!  
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FEAST TEAM
www.feastlab.org@FEASTLab krishnaswamyk@umsystem.edu Kiruba Krishnaswamy, 2021

http://www.feastlab.org/


Resources: 

• Food and Agricultural Organization: http://www.fao.org/home/en/

• International Fund for Agricultural Development: https://www.ifad.org/

• UNICEF- Nutrition: https://www.unicef.org/nutrition/

• United Nations Academic Impact: https://academicimpact.un.org/archive/events

• VentureWell: https://venturewell.org/

• United Nations: https://www.un.org/sustainabledevelopment/

• World Food Prize: https://www.worldfoodprize.org/

• World Food Program: http://www1.wfp.org/

• The Lemelson Foundation: https://www.lemelson.org/

• Worldwide University Network: https://wun.ac.uk/knowledge-partnerships.html

• Zero Hunger Challenge: https://www.un.org/zerohunger/
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https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Facademicimpact.un.org%2Farchive%2Fevents&data=04%7C01%7C%7C5ca2541b70dd433b473008d96d614799%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637661086847453027%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=u45hDmpkIZt7ZwD6pKFwlv08TNH69EHwiJ7GeOIGO24%3D&reserved=0
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http://www1.wfp.org/
https://www.lemelson.org/
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwun.ac.uk%2Fknowledge-partnerships.html&data=04%7C01%7C%7C5ca2541b70dd433b473008d96d614799%7Ce3fefdbef7e9401ba51a355e01b05a89%7C0%7C0%7C637661086847472936%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=KEKYmzxG4COa4Wd7z37DP0I%2B%2FGGU3JnBufL57Fv%2Fwvc%3D&reserved=0
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Would like to Thank all mentors 
& amazing people, 

who inspired & motivated me to 
continue this journey: 

Towards a Zero Hunger World!
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Our Home! 

Kiruba Krishnaswamy, 2021


	SDGs for Innovations at HBCUs
	Poll 1
	Poll 2
	Poll 3
	Contents 
	My Journey 
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Canadian Commonwealth Scholarship
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	University of Missouri - Columbia ��Established: 1839�(181 years old)��AAU Member +�Land Grant Institution ��2018���
	Slide Number 28
	Research Motivation
	��Can we achieve a �Zero Hunger World, �where every child has access to safe, nutritious food? 
	1950 – 2.5 B�2000 – 6.0 B�2010 – 6.8 B�2020 – 7.5 B�2030 – 8.2 B�2050 – 9.3 B�
	Start of the 21st century 
	Climate crisis �Natural calamities 
	Slide Number 34
	Slide Number 35
	Hidden Hunger – �(Vitamin & Mineral Deficiency) 
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Zero Hunger Challenge ��
	Slide Number 45
	Slide Number 46
	Poll 5
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Food Innovations �& �Entrepreneurial success
	Case Study 1: �Beyond Meat��Food Engineering Innovations ���
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Transdisciplinary teams �addressing societal challenges
	Slide Number 57
	Poll 6
	Case Study 2:�Double Fortified Salt (DFS) fortified with Iron & Iodine �����
	Slide Number 60
	Slide Number 61
	Poll 7
	Slide Number 63
	World Food Day film screening – �“Because we all EAT” (since 2018 @ MU)
	Chocolate Processing Workshops
	Slide Number 66
	Slide Number 67
	Zero Hunger Challenge �COLLECTIONS 
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Poll 8
	Take home message: 
	FEAST TEAM
	Resources: 
	Would like to Thank all mentors & amazing people, �who inspired & motivated me to continue this journey: �Towards a Zero Hunger World!
	Slide Number 80

