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The vision of Viksit Bharat@2047, articulated by our 
Hon’ble Prime Minister Shri Narendra Modi, places a 
healthy and resilient population at the core of India’s 
�\�]�n�]�d�g�h�e�]�f�l���b�g�m�j�f�]�q�&���O�`�a�d�]���A�f�\�a�Y���`�Y�k���e�Y�\�]���k�a�_�f�a�Õ�[�Y�f�l��
progress in improving food availability, persistent 
�[�`�Y�d�d�]�f�_�]�k���k�m�[�`���Y�k���e�a�[�j�g�f�m�l�j�a�]�f�l���\�]�Õ�[�a�]�f�[�a�]�k�$���h�j�g�l�]�a�f��
inadequacy, lifestyle disorders and uneven dietary 
diversity highlight the need to move beyond calorie 
�k�m�^�Õ�[�a�]�f�[�q���l�g�o�Y�j�\���f�m�l�j�a�l�a�g�f-sensitive, value-added food 
systems that ensure quality, safety and affordability. 

The Ministry of Food Processing Industries (MoFPI) and the 
Food Safety and Standards Authority of India (FSSAI) play 
a pivotal role in advancing nutrition security. 
Nutraceuticals and functional foods offer a strategic 
�h�Y�l�`�o�Y�q���l�g���Z�j�a�\�_�]���f�m�l�j�a�l�a�g�f�Y�d���_�Y�h�k���l�`rough innovation, 
standardization and scalable market solutions. Globally, 
the nutraceutical sector is expanding rapidly, driven by 
preventive healthcare trends, biotechnology 
�Y�\�n�Y�f�[�]�e�]�f�l�k���Y�f�\���_�j�g�o�a�f�_���[�g�f�k�m�e�]�j���Y�o�Y�j�]�f�]�k�k��— 
�[�j�]�Y�l�a�f�_���k�a�_�f�a�Õ�[�Y�f�l���g�h�h�g�j�l�m�f�a�l�a�]�k for India. 

Anchored in national initiatives such as ‘Poshan Abhiyaan’ 
�Y�f�\���Y�d�a�_�f�]�\���o�a�l�`���l�`�]���n�a�k�a�g�f���g�^���Ë�9�l�e�Y�f�a�j�Z�`�Y�j���:�`�Y�j�Y�l�Ì�$���A�f�\�a�Y��
is reinforcing its commitment to holistic nutrition security. 
By integrating science-backed nutraceutical innovation 
�o�a�l�`���a�f�\�a�_�]�f�g�m�k���a�f�_�j�]dients like millets, botanicals, 
probiotics and plant-based bioactives, the country can 
effectively address both undernutrition and the rising 
burden of non-communicable diseases. Rising global 
demand for plant-based, clean-label and functional 
products presents an opportunity for Indian enterprises to 
leverage biodiversity, Ayurveda-inspired formulations and 
�k�[�a�]�f�l�a�Õ�[���n�Y�d�a�\�Y�l�a�g�f���l�g���]�e�]�j�_�]���Y�k���Y���l�j�m�k�l�]�\���_�d�g�Z�Y�d���`�m�Z��— 
�Y�\�n�Y�f�[�a�f�_���`�]�Y�d�l�`�$���k�m�k�l�Y�a�f�Y�Z�a�d�a�l�q���Y�f�\���a�f�[�d�m�k�a�n�]���_�j�g�o�l�`���a�f��
�d�a�f�]���o�a�l�`���l�`�]���Y�k�h�a�j�Y�l�a�g�f�k���g�^���F�m�l�j�a�:harat@2047. 

To support this transformative journey, ASSOCHAM, in 
�h�Y�j�l�f�]�j�k�`�a�h���o�a�l�`���=�Q�$���h�j�]�k�]�f�l�k���l�`�]���j�]�h�g�j�l���g�f���ÉIndia’s 
nutritional transition through nutraceuticals and 
functional foods.” �L�`�]���j�]�h�g�j�l���g�m�l�d�a�f�]�k���k�l�j�Y�l�]�_�a�[���h�Y�l�`�o�Y�q�k��
�l�g���k�l�j�]�f�_�l�`�]�f���h�g�d�a�[�q���^�j�Y�e�]�o�g�j�c�k�$���^�g�k�l�]�j���j�]�k�]�Y�j�[�`-driven 
innovation, enhance regulatory clarity and promote public-
private partnerships that can make nutraceuticals and 
functional foods an integral component of India’s nutrition 
strategy. We express our sincere gratitude to the domain 
�]�p�h�]�j�l�k���o�`�g�k�]���a�f�k�a�_�`�l�k���`�Y�n�]���k�`�Y�h�]�\���l�`�a�k���c�f�g�o�d�]�\�_�]���h�Y�h�]�j�&��
�O�]���`�g�h�]���l�`�]���j�]�h�g�j�l���o�a�d�d���h�j�g�n�a�\�]���m�k�]�^�m�d���a�f�^�g�j�e�Y�l�a�g�f���Y�f�\��
insights to stakeholders and policymakers. 

Saurabh Sanyal  
Secretary General, 
ASSOCHAM 
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India’s nutrition and health landscape is undergoing a 
�k�a�_�f�a�Õ�[�Y�f�l���l�j�Y�f�k�^�g�j�e�Y�l�a�g�f�$���k�`�Y�h�]�\���Z�q���j�a�k�a�f�_���Y�o�Y�j�]�f�]�k�k�$��
�]�n�g�d�n�a�f�_���[�g�f�k�m�e�]�j���f�]�]�\�k�$���k�[�a�]�f�l�a�Õ�[���h�j�g�_�j�]�k�k���Y�f�\���Y���j�]�f�]�o�]�\��
�f�Y�l�a�g�f�Y�d���^�g�[�m�k���g�f���h�g�h�m�d�Y�l�a�g�f���o�]�d�d�Z�]�a�f�_�&���9�k���e�a�[�j�g�f�m�l�j�a�]�f�l��
�\�]�Õ�[�a�]�f�[�a�]�k���Y�f�\���d�a�^�]�k�l�q�d�]���j�]lated diseases continue to 
�a�f�Ö�m�]�f�[�]���h�j�g�\�m�[�l�a�n�a�l�q���Y�f�\���]�[�g�f�g�e�a�[���j�]�k�a�d�a�]�f�[�]�$��
nutraceuticals and functional foods are emerging as 
strategic contributors to India’s long-term development 
�l�j�Y�b�]�[�l�g�j�q�&���L�`�]���k�]�[�l�g�j���a�k���Z�]�[�g�e�a�f�_���[�]�f�l�j�Y�d���l�g���`�g�o���l�`�]��
country strengthens human capital and prepares for a 
healthier, more productive future. 

�9���f�]�o���h�`�Y�k�]���g�^���_�j�g�o�l�`���a�k���l�Y�c�a�f�_���k�`�Y�h�]�$���\�j�a�n�]�f���Z�q��
advancements in biotechnology, food processing, digital 
�i�m�Y�d�a�l�q���k�q�k�l�]�e�k���Y�f�\���Y���k�l�j�g�f�_�]�j���g�j�a�]�f�l�Y�l�a�g�f���l�g�o�Y�j�\���]�n�a�\�]�f�[�]-
based nutrition. These developments are elevating the 
�k�l�Y�f�\�Y�j�\�k���g�^���k�Y�^�]�l�q�$���]�^�Õ�[�Y�[�q���Y�f�\���l�j�Y�fsparency across the 
value chain. India’s regulatory institution, the Food Safety 
and Standards Authority of India (FSSAI) and the Ministry of 
Food Processing Industries (MoFPI) are reinforcing the 
foundations for responsible expansion, supporting a more 
competitive manufacturing ecosystem and enabling greater 
�[�g�f�k�m�e�]�j���[�g�f�Õ�\�]�f�[�]�$���o�`�a�[�`���a�f���l�m�j�f���k�m�h�h�g�j�l�k���A�f�\�a�Y�Ì�k��
increasing participation in the global market.  

The global nutraceutical market has observed accelerated 
�_�j�g�o�l�`���^�j�g�e���M�K���-�(�(�&�.�*���Z�a�d�d�a�g�f���a�f���*�(�*�-�$���M�K���-�,�/�&�.�0���Z�a�d�d�a�g�f��
�a�f���*�(�*�.���l�g���M�K���)�&�)�*���l�j�a�d�d�a�g�f���Z�q���*�(�+�,��� �;�9�?�J���g�^���)�(�&�-�0���!��
�g�o�a�f�_���l�g���a�f�[�j�]�Y�k�a�f�_���Y�o�Y�j�]�f�]�k�k�$���`�]�Y�d�l�`-conscious lifestyle, 
nutritional needs and increasing affordability.  The market 
momentum is strong yet translating it into leverage for 
�A�f�\�a�Y�Ì�k���]�[�g�f�g�e�a�[���_�j�g�o�l�`���j�]�i�m�a�j�]�k���f�Y�n�a�_�Y�l�a�f�_���^�j�Y�_�e�]�f�l�]�\��
supply chains, variable research quality, evolving regulatory 
expectations and diverse consumer needs. Maintaining 
consistency in testing, strengthening compliance capacity 
�Y�f�\���h�j�g�e�g�l�a�f�_���[�j�]�\�a�Z�a�d�a�l�q���o�a�l�`���k�[�a�]�f�[�]-backed claims 
remain essential. At the same time, access and affordability 
�[�Y�f���Z�]���]�p�h�Y�f�\�]�\���k�g���l�`�Y�l���l�`�]���Z�]�f�]�Õ�l�k���g�^���a�e�h�j�g�n�]�\���f�m�l�j�a�l�a�g�f��
reach all communities. India’s inherent advantages in 
biodiversity, agriculture, processing capabilities, rich 
�Y�q�m�j�n�]�\�a�[���c�f�g�o�d�]�\�_�]���Y�f�\���\�a�_�a�l�Y�d���a�f�^�j�Y�k�l�j�m�[�l�m�j�]���[�j�]�Y�l�]���Y��
�h�g�o�]�j�^�m�d���h�d�Y�l�^�g�j�e���^�g�j���l�`�]���k�]�[�l�g�j���l�g���k�[�Y�d�]���j�]�k�h�g�f�k�a�Z�d�q���Y�f�\��
sustainably.  
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�D�]�n�]�j�Y�_�a�f�_���A�f�\�a�Y�Ì�k���k�l�j�g�f�_���Y�_�j�a�[�m�d�l�m�j�Y�d���Z�Y�k�]���l�g�_�]�l�`�]�j���o�a�l�`��
�9�q�m�j�n�]�\�Y���Y�f�\���9�Q�M�K�@���k�q�k�l�]�e�k��— �Z�q���a�f�l�]�_�j�Y�l�a�f�_���[�g�\�a�Õ�]�\��
�l�j�Y�\�a�l�a�g�f�Y�d���c�f�g�o�d�]�\�_�]���Y�f�\���Z�g�l�Y�f�a�[�Y�d�d�q���j�a�[�`���a�f�_�j�]�\�a�]�f�l�k���a�f�l�g��
�9�Q�M�K�@-aligned nutraceutical and functional-food 
�^�j�Y�e�]�o�g�j�c�k��— can harmonize evidence, streamline 
�Y�h�h�j�g�n�Y�d�k���Y�f�\���]�f�`�Y�f�[�]���_�d�g�Z�Y�d���[�j�]�\�a�Z�a�d�a�l�q���o�`�a�d�]��
�k�l�j�]�f�_�l�`�]�f�a�f�_���[�g�f�k�m�e�]�j���l�j�m�k�l���Y�f�\���k�Y�^�]�l�q�&���L�`�a�k���o�Y�q�$���A�f�\�a�Y��
�o�g�m�d�\���Z�]���Y�Z�d�]���l�g���Z�m�a�d�\���_�d�g�Z�Y�d���l�j�m�k�l���Y�f�\���h�g�k�a�l�a�g�f���a�l�k�]�d�^���Y�k���Y��
reliable source of science-backed, tradition-rooted 
�f�m�l�j�a�l�a�g�f���k�g�d�m�l�a�g�f�k�&���L�`�a�k���oould strengthen export 
readiness, attract quality-focused investment and elevate 
‘Brand India’ across the global nutraceutical value chain. 

This thought leadership examines the strategic contours of 
India’s evolving nutraceutical and functional food 
�]�[�g�k�q�k�l�]�e�$���a�f�[�d�m�\�a�f�_���l�`�]���\�j�a�n�]�j�k���k�`�Y�h�a�f�_���a�l�k���_�j�g�o�l�`�$���l�`�]��
challenges that require targeted action and the enablers 
that can unlock greater impact. It highlights the 
opportunities for coordinated innovation, policy alignment 
and collaboration across stakeholders. The intention is to 
support informed decision-making and inspire collective 
�Y�[�l�a�g�f���l�g�o�Y�j�\���Y���e�g�j�]���j�]�k�a�d�a�]�f�l�$���a�f�[�d�m�k�a�n�]���Y�f�\���^�m�l�m�j�]-ready 
nutri�l�a�g�f���d�Y�f�\�k�[�Y�h�]���^�g�j���A�f�\�a�Y�$���Y�d�g�f�_���o�a�l�`���k�]�[�l�g�j-driven 
�]�[�g�f�g�e�a�[���_�j�g�o�l�`���h�g�k�a�l�a�g�f�a�f�_���A�f�\�a�Y���a�f���l�`�]���_�d�g�Z�Y�d���e�Y�j�c�]�l�& 

�A�f�\�a�Y���k�l�Y�f�\�k���Y�l���Y���l�m�j�f�a�f�_���h�g�a�f�l���o�`�]�j�]���l�`�]���f�m�l�j�Y�[�]�m�l�a�[�Y�d��
sector can contribute meaningfully to national health 
�g�m�l�[�g�e�]�k�$���]�[�g�f�g�e�a�[���_�j�g�o�l�`���Y�f�\���_�d�g�Z�Y�d���[�g�e�h�]�l�a�l�a�n�]�f�]�k�k�&��
This thought leadership aims to inspire meaningful action 
that strengthens India’s nutrition ecosystem and supports 
the creation of a resilient, inclusive and future-ready 
�^�g�m�f�\�Y�l�a�g�f���^�g�j���f�Y�l�a�g�f�Y�d���o�]�d�d�Z�]�a�f�_�& 

Amit Vatsyayan 
Partner and  
Social Sector Leader,  
�=�Q���A�f�\�a�Y 

Amit Bajaj 
Partner, 
Social Sector,  
�=�Q���A�f�\�a�Y��
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Executive summary 

NutriBharat@2047 frames India’s next development 
leap as a decisive shift from food security to true 
nutrition security, recognizing that persistent 
�e�a�[�j�g�f�m�l�j�a�]�f�l���\�]�Õ�[�a�]�f�[�a�]�k���Y�f�\���m�f�\�]�j�f�m�l�j�a�l�a�g�f���f�g�o��
�[�g�]�p�a�k�l���o�a�l�`���Y���^�Y�k�l-rising burden of lifestyle-related 
non-communicable diseases. These dual challenges 
�]�j�g�\�]���h�j�g�\�m�[�l�a�n�a�l�q�$���o�]�Y�c�]�f���`�m�e�Y�f���[�Y�h�a�l�Y�d���Y�f�\��
depress long-term economic outcomes. Within this 
context, the paper argues for the complementary 
role of nutraceuticals and functional foods used 
responsibly and grounded in evidence — to 
strengthen preventive health and close critical 
�f�m�l�j�a�]�f�l���_�Y�h�k�$���o�`�a�d�]���j�]�e�Y�a�f�a�f�_���Y�d�a�_�f�]�\���o�a�l�`���h�m�Z�d�a�[��
health priorities and staple food-based programs. 

�L�`�]���k�]�[�l�g�j�Ì�k���]�p�h�Y�f�k�a�g�f���h�j�]�k�]�f�l�k���Y���k�a�_�f�a�Õ�[�Y�f�l��
economic opportunity, particularly as India still 
commands a small share of the global nutraceutical 
�]�[�g�f�g�e�q�&���@�g�o�]�n�]�j�$���l�`�]���[�j�]�\�a�Z�a�d�a�l�q���Y�f�\���k�[�Y�d�]��
�f�]�[�]�k�k�Y�j�q���l�g���[�g�e�h�]�l�]���a�f�l�]�j�f�Y�l�a�g�f�Y�d�d�q���o�a�d�d���g�f�d�q��
emerge from a foun�\�Y�l�a�g�f���g�^���k�[�a�]�f�l�a�Õ�[���n�Y�d�a�\�Y�l�a�g�f�$��
transparent and tiered claims governance and clear 
�j�]�_�m�d�Y�l�g�j�q���h�Y�l�`�o�Y�q�k�&���L�`�]���h�Y�h�]�j���h�g�k�a�l�a�g�f�k���l�`�a�k��
�Y�_�]�f�\�Y���o�a�l�`�a�f���l�`�]���N�a�c�k�a�l���:�`�Y�j�Y�l�8�*�(�,�/���n�a�k�a�g�f���Y�f�\��
extends the horizon to NutriBharat@2047, 
emphasizing that a healthy, resilient population is 
�l�`�]���Z�]�\�j�g�[�c���g�^���a�f�[�d�m�k�a�n�]���_�j�g�o�l�`���Y�f�\���_�d�g�Z�Y�d��
competitiveness. 

�9���[�g�e�h�Y�j�Y�l�a�n�]���j�]�n�a�]�o���g�^���_�d�g�Z�Y�d���j�]�_�m�d�Y�l�g�j�q���k�q�k�l�]�e�k��
highlights gaps that create ambiguity for both 
industry and regulators in India. These include the 
absence of a structured claims-�j�]�n�a�]�o���h�Y�f�]�d�$��
�k�l�Y�f�\�Y�j�\�a�r�]�\���Y�k�k�]�k�k�e�]�f�l���[�j�a�l�]�j�a�Y���Y�f�\���Y���m�f�a�Õ�]�\���`�]�Y�d�l�`��
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and nutrition claims-�]�n�Y�d�m�Y�l�a�g�f���^�j�Y�e�]�o�g�j�c�&���L�g���e�g�n�]��
�l�g�o�Y�j�\���_�d�g�Z�Y�d���Z�]�k�l���h�j�Y�[�l�a�[�]�$���l�`�]���h�Y�h�]�j���j�]�[�g�e�e�]�f�\�k��
�d�]�Y�\�a�f�_���o�a�l�`���f�m�l�j�a�]�f�l-function claims, maintaining 
�j�g�Z�m�k�l���]�n�a�\�]�f�[�]���Õ�d�]�k���Y�f�\���j�]�i�m�a�j�a�f�_���h�j�a�g�j���Y�h�h�j�g�n�Y�d��
supported by India-relevant human data for novel 
actives and risk-reduction claims. Regulatory 
modernization could enable this shift through 
�h�g�k�a�l�a�n�]���Y�f�\���f�]�_�Y�l�a�n�]���a�f�_�j�]�\�a�]�f�l���d�a�k�l�k�$���Y���m�f�a�Õ�]�\���\�a�_�a�l�Y�d��
portal for compliance and claim submissions, 
AI-enabled claim validation, an adverse-events 
reporting grid and �Y���f�Y�l�a�g�f�Y�d���i�m�Y�d�a�l�q���k�]�Y�d���d�a�c�]���>�G�K�@�M��
to build trust domestically and internationally. The 
paper also proposes an independent �ÉIndia Food 
Health Claims Authority” �o�a�l�`���[�d�]�Y�j���l�a�e�]�d�a�f�]�k�$���l�a�]�j�]�\��
evidence standards and harmonized food–drug 
�Z�g�m�f�\�Y�j�a�]�k���a�f���[�g�g�j�\�a�f�Y�l�a�g�f���o�a�l�`���9�Q�M�K�@���l�g���j�]�\�m�[�]��
ambiguity and accelerate transparent 
decision-making. 

�A�f�\�a�Y�Ì�k���\�a�k�l�a�f�[�l�a�n�]���Y�\�n�Y�f�l�Y�_�]���d�a�]�k���a�f���h�Y�a�j�a�f�_���9�Q�M�K�@��
and Ayurveda’s culturally rooted, botanically rich 
�`�]�j�a�l�Y�_�]���o�a�l�`���e�g�\�]�j�f���f�m�l�j�a�l�a�g�f���k�[�a�]�f�[�]���l�g���[�j�]�Y�l�]��
trusted, globally relevant products. Realizing this 
�h�g�l�]�f�l�a�Y�d�$���`�g�o�]�n�]�j�$���j�]�i�m�a�j�]�k���g�n�]�j�[�g�e�a�f�_���Z�g�l�l�d�]�f�]�[�c�k��
in clinical validation capacity, botanical and 
multi-ingredient standardization, GMP-aligned 
scale-up, and affordability and access across diverse 
geographies. The paper advances a structural thesis 
that India’s most durable competitive edge lies 
upstream in agriculture — through biodiversity, 
�Z�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f���h�a�h�]�d�a�f�]�k���Y�f�\���g�j�_�Y�f�a�r�]�\���^�Y�j�e�]�j��
ecosystems — to supply standardized, traceable, 
nutrition-dense inputs from millets and pulses to 
�l�m�j�e�]�j�a�[�$���Y�k�`�o�Y�_�Y�f�\�`�Y�$���e�g�j�a�f�_�Y�$���e�Y�j�a�f�]���Z�a�g�Y�[�l�a�n�]�k��

and plant proteins. By formalizing farm-to-fork value 
�[�`�Y�a�f�k���o�a�l�`���?�9�H-�[�]�j�l�a�Õ�]�\���>�H�G���[�d�m�k�l�]�j�k�$���\�a�k�l�j�a�[�l-level 
�Z�a�g�Y�[�l�a�n�]���h�j�g�[�]�k�k�a�f�_���`�m�Z�k�$���[�g�\�a�Õ�]�\���Z�g�l�Y�f�a�[�Y�d��
standards and digital traceability, India can build a 
high-trust pipeline that supports both public health 
outcomes and export readiness. 

�L�`�]���_�j�g�o�l�`���h�Y�l�`�o�Y�q���a�k���Y�f�[�`�g�j�]�\���a�f���^�g�m�j���j�]�a�f�^�g�j�[�a�f�_��
levers: science-led innovation, digital public 
�a�f�^�j�Y�k�l�j�m�[�l�m�j�]�$���\�a�n�]�j�k�a�Õ�]�\���[�g�f�k�m�e�]�j���\�]�e�Y�f�\���Y�f�\��
�^�g�j�o�Y�j�\-leaning policy reform translated into clear 
implementation routes. These include scaling 
India-relevant clinical and translational research; 
deploying interoperable registries for ingredients, 
claims, safety and supply-chain traceability; 
strengthening affordability, access and consumer 
�Y�o�Y�j�]�f�]�k�k�3���Y�f�\���Y�d�a�_�f�a�f�_���\�g�e�]�k�l�a�[���k�l�Y�f�\�Y�j�\�k���o�a�l�`��
Codex for global market entry. A National 
Nutraceutical & Functional Foods Mission is proposed 
�l�g���Y�d�a�_�f���h�m�Z�d�a�[���h�j�g�[�m�j�]�e�]�f�l���o�a�l�`���]�n�a�\�]�f�[�]-based 
formulations, catalyze functional crop corridors and 
�o�g�e�]�f-led enterprises and expand 
GMP/HACCP-aligned manufacturing and advanced 
delivery systems. The stakeholder ecosystem spans 
key ministries, regulators, research institutions, 
industry, clinicians and standards bodies. The 
conference agenda covering nutrition security, 
�[�d�Y�a�e�k���_�g�n�]�j�f�Y�f�[�]���Y�f�\���9�Q�M�KH-aligned innovation 
provides a platform to operationalize this roadmap. 
�L�g�_�]�l�`�]�j�$���l�`�]�k�]���j�]�^�g�j�e�k���Z�m�a�d�\���Y���[�j�]�\�a�Z�d�]���h�Y�l�`�o�Y�q���^�g�j��
India to improve nutrition outcomes and advance 
global leadership in science-�Z�Y�[�c�]�\���Y�f�\���9�Q�M�K�@-led 
�o�]�d�d�f�]�k�k���k�g�d�m�l�a�g�f�k�& 
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1. Introduction

 

 

Malnutrition carries a profound economic and social 
cost, draining up to US$3.5 trillion from the global 
economy each year, or roughly US$500 per 
individual.1 Thus, nutrition can be seen as a �\�]�Õ�f�a�f�_��
driver of human capital and economic prosperity. With 
persistent micronutrient gaps across all populations, a 
future-ready nutrition strategy is essential for 
building resilient, healthy and competitive societies.  

As global nutrition challenges intensify, the situation is 
�\�a�j�]���a�f���e�Y�f�q���d�g�o�]�j-middle-income countries (LMICs) 
across Africa and Asia. India, the most populous LMIC, 
is no exception. With the highest proportion of stunted 
�[�`�a�d�\�j�]�f��� �*�,�&�.���!2 �m�f�\�]�j���Õ�n�]���Y�f�\���e�g�j�]���l�`�Y�f���-�/�����g�^��
�o�g�e�]�f���Y�^�^�]�[�l�]�\���Z�q���Y�f�]�e�a�Y�$���l�`�]���[�g�m�f�l�j�q���^�Y�[�]�k���`�a�_�`��
burden due to persistent undernutrition alongside 
rising obesity and non-communicable diseases, 
�[�g�e�h�g�m�f�\�]�\���^�m�j�l�`�]�j���Z�q���o�a�\�]�k�h�j�]�Y�\���`�a�\�\�]�f���`�m�f�_�]�j��
arising from critical micronutrient gaps. Taken 
together, these data sets present a nuanced and 
urgent picture — �g�f�]���o�`�]�j�]���\�a�]�l�Y�j�q���h�Y�l�l�]�j�f�k���e�Y�q���Z�]��
�]�n�g�d�n�a�f�_�$���q�]�l���]�k�k�]�f�l�a�Y�d���f�m�l�j�a�]�f�l���\�]�Õ�[�ats continue to 
persist. This underscores the imperative for India to 
adopt nutrition strategies that elevate both the quality 
and the nutrient density of foods consumed, so that 
progress in food access is matched by progress in 
genuine nutritional security. Strengthening nutrition is 
therefore central to India’s human capital formation 
and its ambitions for 2047. 

1 ‘The Cost of Malnutrition: �O�`�q���H�g�d�a�[�q���9�[�l�a�g�f���a�k���M�j�_�]�f�l���$���?�d�g�Z�Y�d���H�Y�f�]�d���g�f���>�g�g�\���K�q�k�l�]�e�k���Y�f�\���9�_�j�a�[�m�d�l�m�j�]���^�g�j���F�m�l�j�a�l�a�g�f�$���L�=�;�@�F�A�;�9�D���:�J�A�=�>���F�g�&���+�$���B�m�d�q���*�(�)�.�$��
CostOfMalnutrition.pdf - �9�[�[�]�k�k�]�\���g�f���)�,���>�]�Z���*�(�*�. 
2 �É�D�]�n�]�d�k���Y�f�\���l�j�]�f�\�k���a�f���[�`�a�d�\���e�Y�d�f�m�l�j�a�l�a�g�f�Ê�$���C�]�q���Õ�f�\�a�f�_�k���g�^���l�`�]���*�(�*�+���]�\�a�l�a�g�f�$���M�F�A�;�=�>���'���O�@�G���'���O�g�j�d�\���:�Y�f�c���?�j�g�m�h 
�B�g�a�f�l���;�`�a�d�\���E�Y�d�f�m�l�j�a�l�a�g�f���=�k�l�a�e�Y�l�]�k�$���D�]�n�]�d�k���Y�f�\���l�j�]�f�\�k���a�f���[�`�a�d�\���e�Y�d�f�m�l�j�a�l�a�g�f�2���M�F�A�;�=�>�'�O�@�G�'�O�g�j�d�\���:�Y�f�c���?�j�g�m�h���b�g�a�f�l���[�`�a�d�\���e�Y�d�f�m�l�j�a�l�a�g�f���]�k�l�a�e�Á – Accessed on 14 Feb 
�*�(�*�.  
3 �É�?�g�Y�d���*�2���=�f�\���`�m�f�_�]�j�$���Y�[�`�a�]�n�]���^�g�g�\���k�]�[�m�j�a�l�q���Y�f�\���a�e�h�j�g�n�]�\���f�m�l�j�a�l�a�g�f���Y�f�\���h�j�g�e�g�l�]���k�m�k�l�Y�a�f�Y�Z�d�]���Y�_�j�a�[�m�d�l�m�j�]�Ê�$���F�A�L�A���9�q�g�_�$���F�A�L�A���9�9�Q�G�?�$���A�f�\�a�Y���t���?�g�Y�d���*�2���=�f�\���`�m�f�_�]�j�$��
achieve food security and improved nutrition and promote sustainable agriculture – �9�[�[�]�k�k�]�\���g�f���)�,���>�]�Z���*�(�*�. 
4 The State of Food Security and Nutrition in the World, Panel Discussion-�J�]�_�a�g�f�Y�d���H�]�j�k�h�]�[�l�a�n�]�k�$���G�[�l�g�Z�]�j���*�(�*�-�$�����A�F�<�A�9�W�K�G�>�A�W�h�Y�f�]�d�W�\�a�k�[�m�k�k�a�g�f�W�*�(�)�(�*�-�&�h�\�^ – 
�9�[�[�]�k�k�]�\���g�f���)�-���>�]�Z���*�(�*�. 
�- �A�f�l�]�j�f�Y�l�a�g�f�Y�d���;�g�f�k�m�e�]�j���Y�f�\���>�g�g�\���A�f�\�m�k�l�j�q���L�j�]�f�\�k���t���=�[�g�f�g�e�a�[���J�]�k�]�Y�j�[�`���K�]�j�n�a�[�],  Constanza Valdes�$���M�K�<�9�$���B�Y�f�m�Y�j�q���*�(�*�-��-�9�[�[�]�k�k�]�\���g�f���)�,���>�]�Z���*�(�*�. 

�@�g�o�]�n�]�j�$���A�f�\�a�Y�Ì�k���h�]�j�^�g�j�e�Y�f�[�]���g�f���K�<�?-2 has moved 
decisively up the ladder, underpinned by robust 
food-�k�]�[�m�j�a�l�q���k�Y�^�]�l�q���f�]�l�k��� �F�>�K�9�'�H�E�?�C�9�Q�!�$���k�l�]�Y�\�q��
gains in cereal productivity and stronger value added 
in agriculture — together signaling a more resilient and 
affordable food system.3 This shift has, in turn, 
�[�g�f�l�j�a�Z�m�l�]�\���l�g���l�`�]���Z�j�g�Y�\�]�j���\�g�o�f�o�Y�j�\���l�j�]�f�\���a�f���_�d�g�Z�Y�d��

hunger levels.4 �L�`�a�k���h�j�g�_�j�]�k�k�$���[�g�e�Z�a�f�]�\���o�a�l�`���j�a�k�a�f�_��
�`�]�Y�d�l�`���Y�o�Y�j�]�f�]�k�k���Y�f�\���[�`�Y�f�_�a�f�_���[�g�f�k�m�e�h�l�a�g�f���h�Y�l�l�]�j�f�k��
�k�m�[�`���Y�k���e�g�n�a�f�_���Y�o�Y�q���^�j�g�e���]�p�h�]�f�\�a�l�m�j�]���g�f���k�l�Y�h�d�]�k���l�g��

high-value foods nationally and internationally �-, 
places the nutraceutical and functional foods sector 
at a pivotal moment. India’s unique advantage lies in 
�Z�d�]�f�\�a�f�_���e�g�\�]�j�f���f�m�l�j�a�l�a�g�f���k�[�a�]�f�[�]���o�a�l�`���a�l�k���j�a�[�`��
Ayurveda and AYUSH heritage, offering trusted, 
culturally aligned solutions through botanicals, 
�h�j�g�Z�a�g�l�a�[�k�$���^�g�j�l�a�Õ�]�\���^�g�g�\�k���Y�f�\���`�]�j�Z�Y�d���^�g�j�e�m�d�Y�l�a�g�f�k�& 

NutriBharat@2047 envisions leveraging this potential 
to build a future-ready nutrition ecosystem — one that 
�k�l�j�]�f�_�l�`�]�f�k���h�m�Z�d�a�[���`�]�Y�d�l�`�$���Z�g�g�k�l�k���]�[�g�f�g�e�a�[���_�j�g�o�l�`�$��
supports agriculture and enables access to foods that 
nourish, prevent disease and protect long-term 
�o�]�d�d�Z�]�a�f�_�&���9s India charts its cou�j�k�]���l�g�o�Y�j�\��Viksit 
Bharat 2047 , nutrition emerges as the backbone of 
national development. 

Introduction 
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�>�a�_�m�j�]���)�2���?�d�g�Z�Y�d���Y�f�\���j�]�_�a�g�f�Y�d���k�f�Y�h�k�`�g�l���g�^���m�f�\�]�j�f�m�l�j�a�l�a�g�f���Y�f�\���e�a�[�j�g�f�m�l�j�a�]�f�l���]�^�Õ�[�a�]�f�[�q6 7 8 

�. �ÉGlobal estimation of dietary micronutrient inadequacies: a modelling analysis”�$���K�a�e�g�f�]���H�Y�k�k�Y�j�]�d�d�a�$���9�j�l�a�[�d�]�$���D�Y�f�[�]�l���?�d�g�Z�Y�d���@�]�Y�d�l�`�$���9�m�_�m�k�l���*�(�*�-�$��– Accessed on 
�)�-���>�]�Z���*�(�*�. 
7 �É�L�`�]���K�l�Y�l�]���g�^���>�g�g�\���K�]�[�m�j�a�l�q���Y�f�\���F�m�l�j�a�l�a�g�f���a�f���l�`�]���O�g�j�d�\���*�(�*�-”�$���>�9�G���M�K�$���*�(�*�-�$���J�]�_�a�g�f�Y�d���<�a�k�h�Y�j�a�l�a�]�k�$��– �9�[�[�]�k�k�]�\���g�f���)�-���>�]�Z���*�(�*�. 
�0 �É�0�(�����g�^���;�`�a�d�\�j�]�f���a�f���0���A�f�\�a�Y�f���K�l�Y�l�]�k���>�Y�[�]���<�a�]�l�Y�j�q���<�a�n�]�j�k�a�l�q���>�Y�a�d�m�j�]�2���J�]�h�g�j�l���@�a�_�`�d�a�_�`�l�k���9�d�Y�j�e�a�f�_���L�j�]�f�\�k”, Gaurav Suresh Gunnal�$���<�g�o�f���l�g���=�Y�j�l�`�$���G�[�l�g�Z�]�j���*�(�*�,��– 
�9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 

Global micronutrient deficiencies and undernutrition snapshot

5 billion 
inadequately 
consume 

4 billion 
lack 
adequate 

Magnesium, vitamin 
�:�.�$���r�a�f�[�$���n�a�l�Y�e�a�f���;�$��
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Latin America and 
the Caribbean
�ƒ Decreasing food

insecurity
�ƒ Moderate food

�a�f�k�]�[�m�j�a�l�q���Z�]�d�g�o
global average
� �*�-�&�*���!

North America and Europe
�ƒ �=�p�h�]�j�a�]�f�[�]�\���o�g�j�k�]�f�a�f�_���^�g�g�\���a�f�k�]�[�m�j�a�l�q���Z�m�l���a�e�h�j�g�n�]�\���k�a�f�[�]���*�(�*�+–24
�ƒ �G�n�]�j�Y�d�d���^�g�g�\���a�f�k�]�[�m�j�a�l�q���j�]�e�Y�a�f�k���d�g�o�]�j���l�`�Y�f���_�d�g�Z�Y�d���Y�n�]�j�Y�_�]�k

Africa
�ƒ Highest stunting reduction

burden, especially West,
�E�a�\�\�d�]�������=�Y�k�l���9�^�j�a�[�Y�&

�ƒ Widespread micronutrient
deficiencies (iron, iodine,
vitamins).

�ƒ Rising food insecurity:
�-�0�&�1�����e�g�\�]�j�Y�l�]�'�k�]�n�]�j�]�&

�ƒ �K�]�n�]�j�]���Y�f�]�e�a�Y�2���-�)�&�/��
ofchildren �m�f�\�]�j���-���q�]�Y�j�k�3
�.�(�����g�^���o�g�e�]�f
(reproductive age)

Oceania
�ƒ Food insecurity

�k�d�a�_�`�l�d�q���Z�]�d�g�o
global average
� �*�.�&�+���!�&

�ƒ Moderate/seve
re food
insecurity
declined
(2023–24)

Southeast Asia
�ƒ Significant share in the required 

reduction in global stunting
�ƒ Notable micronutrient

�\�]�^�a�[�a�]�f�[�a�]�k�$���]�k�h�]�[�a�Y�d�d�q���a�f���o�g�e�]�f

South Asia
�ƒ World’s largest stunted 

population.
�ƒ Severe micronutrient

deficiencies (iron, vitamin 
�9�$���r�a�f�[�!���Y�e�g�f�_���o�g�e�]�f�&

�ƒ Food insecurity declining,
�Z�m�l���k�l�a�d�d���o�a�\�]�k�h�j�]�Y�\�&

�ƒ �=�p�l�j�]�e�]�d�q���`�a�_�`���Y�f�]�e�a�Y�2
�-�.�&�*�����g�^���[�`�a�d�\�j�]�f���m�f�\�]�j���^�a�n�]

Global rural–urban divide �>�g�g�\���a�f�k�]�[�m�j�a�l�q�$���`�a�_�`�]�k�l���a�f���j�m�j�Y�d���Y�j�]�Y�k��� �+�*���!�$���e�g�\�]�j�Y�l�]���a�f���h�]�j�a-�m�j�Z�Y�f��� �*�0�&�.���!�$���Y�f�\��
�d�g�o�]�k�l���a�f���m�j�Z�Y�f���Y�j�]�Y�k��� �*�+�&�1���!
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�+�-�&�-����stunted

�+�*�&�)�����m�f�\�]�j�o�]�a�_�`�l

�)�1�&�+�����o�Y�k�l�]�\

�.�/�&�+����anemic

�+�&�,�����g�n�]�j�o�]�a�_�`�l

�ƒ Minimum Diet Diversity Failure
(MDDF) remains high: declined
�^�j�g�e���0�/�&�,�����l�g���/�/�&�)����� �[�`�a�d�\�j�]�f���.–23
months)-NFHS 4 and 5

�ƒ Overnutrition rising: �g�n�]�j�o�]�a�_�`�l�'
�g�Z�]�k�a�l�q���\�g�m�Z�d�]�\���a�f���)�-���q�]�Y�j�k��� �*�,��
�o�g�e�]�f�$���*�+�����e�]�f�!�F�;�<�k���\�g�e�a�f�Y�l�]
�e�g�j�l�Y�d�a�l�q�2���v�.�+�����g�^���l�g�l�Y�d���\�]�Y�l�`�k

�ƒ Double burden: undernutrition
� �*�,�&�.�����g�^���o�g�j�d�\�Ì�k���k�l�m�f�l�]�\���[�`�a�d�\�j�]�f�!
alongside rising obesity, diabetes &
heart disease�.�)����iron deficiency

� �H�j�]�_�f�Y�f�l���o�g�e�]�f�!��

�-�,����iron deficiency

�+�/����folic acid deficiency

�)�1����vitamin A deficiency

�-�+����vitamin B12 deficiency

�.�)����vitamin D deficiency

�)�/����iodine deficiency

Children below 5 years (NFHS 5) All age groups (2021)

India’s undernutrition snapshot

�)�,�0�&�)��
million

�,�-��
million

37 
million
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2. The nutraceuticals and functional foods landscape in India

 

 

 

 

 

For millennia, civilizations have recognized that food is 
foundational to health, laying the philosophical 
�_�j�g�m�f�\�o�g�j�c���^�g�j���l�g�\�Y�q�Ì�k���f�m�l�j�Y�[�]�m�l�a�[�Y�d���Y�f�\���^�m�f�[�l�a�g�f�Y�d��
food systems. Ancient traditions across Greece, India, 
�;�`�a�f�Y�$���=�_�q�h�l���Y�f�\���a�f�\�a�_�]�f�g�m�k���[�m�d�l�m�j�]�k���m�k�]�\���Z�g�l�Y�f�a�[�Y�d�k�$��
herbs and nutrient-dense foods as preventive and 
therapeutic tools. Hi�h�h�g�[�j�Y�l�]�k�Ì���e�Y�p�a�e�$���É�D�]�l���^�g�g�\���Z�]��
�l�`�q���e�]�\�a�[�a�f�]�$�Ê���[�Y�h�l�m�j�]�\���]�Y�j�d�q���?�j�]�]�c���\�a�]�l�Y�j�q���o�a�k�\�g�e�$��
�o�`�a�d�]���9�q�m�j�n�]�\�Y, �g�n�]�j���-�$�(�(�(���q�]�Y�j�k���g�d�\ — developed 
�k�l�j�m�[�l�m�j�]�\���^�j�Y�e�]�o�g�j�c�k���Y�j�g�m�f�\��achara and rasayana, 
�m�k�a�f�_���l�m�j�e�]�j�a�[�$���_�a�f�_�]�j�$���Y�k�`�o�Y�_�Y�f�\�`�Y���Y�f�\���Y�e�d�Y���l�g��
enhance immunity and longevity. Traditional Chinese 
medicine similarly integrated ingredients such as 
ginseng and goji berries to support systemic balance. 
�K�[�a�]�f�l�a�Õ�[���e�a�d�]�k�l�g�f�]�k�$���a�f�[�d�m�\�a�f�_���B�Y�e�]�k���D�a�f�\�Ì�k���)�0�l�`-
century discovery of citrus in preventing scurvy, later 
�Y�\�n�Y�f�[�]�\���l�`�]���a�\�]�f�l�a�Õ�[�Y�l�a�g�f���g�^���n�a�l�Y�e�a�f�k���Y�f�\���Z�a�g�Y�[�l�a�n�]��

compounds as determinants of health9. 

By the late 20th century, the convergence of 
�l�j�Y�\�a�l�a�g�f�Y�d���c�f�g�o�d�]�\�_�]���Y�f�\���e�g�\�]�j�f���k�[�a�]�f�[�]���^�g�j�e�Y�d�azed 
this sector. The term “nutraceutical,” coined by 
Stephen DeFelice in 1989, described concentrated 
bioactives — such as omega-3, fatty acids, probiotics 
and polyphenols — delivered in non-food formats for 
health enhancement10. Around the same time, 
�B�Y�h�Y�f�Ì�k���)�1�0�(�k���>�g�g�\�k���^�g�j���K�h�]�[�a�Õ�]�\���@�]�Y�d�l�`���M�k�]��
� �>�G�K�@�M�! framework institutionalized the concept of 
functional foods, �o�`�a�[�`���Y�j�]��conventional foods 
�^�g�j�l�a�Õ�]�\���o�a�l�`���h�`�q�k�a�g�d�g�_�a�[�Y�d�d�q���Y�[�l�a�n�]���a�f�_�j�]�\�a�]�f�l�k���l�`�Y�l��
�\�]�d�a�n�]�j���Z�]�f�]�Õ�l�k���Z�]�q�g�f�\���Z�Y�k�a�[���f�m�l�j�a�l�a�g�f, marking the 
�Z�]�_�a�f�f�a�f�_���g�^���k�l�j�m�[�l�m�j�]�\���j�]�_�m�d�Y�l�g�j�q���h�Y�l�`�o�Y�q�k���^�g�j���l�`�a�k��
rapidly expanding sector11. �;�d�Y�k�k�a�Õ�[�Y�l�a�g�f���^�g�j���Z�g�l�`��
nutraceutical and functional foods �a�k���Y�k���^�g�d�d�g�o�k12 :  

9 �9���Z�j�a�]�^���`�a�k�l�g�j�q���g�^���n�a�l�Y�e�a�f���;���Y�f�\���a�l�k���\�]�Õ�[�a�]�f�[�q�$���k�[�m�j�n�q�$���<�]�h�Y�j�l�e�]�f�l���g�^���H�m�Z�d�a�[���@�]�Y�d�l�`�$���M�f�a�n�]�j�k�a�l�q���g�^���@�]�d�k�a�f�c�a�$���G�[�l�g�Z�]�j���*�(�*�*��- Accessed on 14 Feb 202�.  
10Chapter 1- Introduction to functional foods and nutraceuticals, Industrial Application of Functional Foods, Ingredients and Nutraceuticals, Parthasarathi 
�K�m�Z�j�Y�e�Y�f�a�Y�f���*�(�*�+���=�d�k�]�n�a�]�j���A�f�[�&�$ Page 10 - Accessed on 14 Feb 202�.  
11 �É�@�]�Y�d�l�`���[�d�Y�a�e�k���g�f���^�m�f�[�l�a�g�f�Y�d���^�g�g�\�k�2���l�`�]���B�Y�h�Y�f�]�k�]���j�]�_�m�d�Y�l�a�g�f�k���Y�f�\���Y�f���a�f�l�]�j�f�Y�l�a�g�f�Y�d���[�g�e�h�Y�j�a�k�g�f�Ê�$���L�g�k�`�a�g���K�`�a�e�a�r�m�$���F�m�l�j�a�l�a�g�f���J�]�k�]�Y�j�[�`���J�]�n�a�]�o�k��� �*�(�(�+�!�$��Health 
�[�d�Y�a�e�k���g�f���^�m�f�[�l�a�g�f�Y�d���^�g�g�\�k�2���l�`�]���B�Y�h�Y�f�]�k�]���j�]�_�m�d�Y�l�a�g�f�k���Y�f�\���Y�f���a�f�l�]�j�f�Y�l�a�g�f�Y�d���[�g�e�h�Y�j�a�k�g�f - �9�[�[�]�k�k�]�\���g�f���)�,���>�]�Z���*�(�*�. 
12�É�;�`�Y�h�l�]�j���)- Introduction to functional foods and nutraceuticals, Industrial Application of Functional Foods, Ingredients and Nutraceuticals”, Parthasarathi 
�K�m�Z�j�Y�e�Y�f�a�Y�f�$���*�(�*�+���=�d�k�]�n�a�]�j���A�f�[�&�$��- �9�[�[�]�k�k�]�\���g�f���)�,���>�]�Z���*�(�*�. 

and functional foods 
landscape in India 

The nutraceuticals 
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Figure 2�2���;�d�Y�k�k�a�Õ�[�Y�l�a�g�f���g�^���f�m�l�j�Y�[�]�m�l�a�[�Y�d���Y�f�\���^�m�f�[�l�a�g�f�Y�d���^�g�g�\�k��

Supplements/food to promote health beyond basic nutrition by preventing disease, enhancing physiological 
functions, and improving overall well-being

Food containing naturally occurring or added bioactive 
components, and which deliver benefits through 

regular dietary intake

Concentrated food -derived bio-actives in non-food 
forms and at doses higher than normal diets

Nutraceutical

Classification of Nutraceuticals 

Key functional roleExamplesSub-categoryCategoryClassification 
basis

Disease prevention and 
therapeutic support

Curcumin 
capsules, CoQ10 
supplements

Medicinal form (non-
food matrix)

i. Isolated/purified
from food

Definition

Preventive healthcarePrenatal vitaminsMulti-component 
formulations

ii. Concentrated
Bioactive Pools

Antioxidant, antiviral, 
anti-inflammatory

Quercetin, 
Resveratrol, 
p-cymene

Phenolics, flavonoids, 
terpenoidsi. Plant-based

Source
Cardiovascular and 
metabolic health

Taurine, L-
carnitine, CLAPeptides, amino acidsii. Animal-based

Anti-inflammatory, 
neuroprotective�=�H�9�$���<�@�9

Omega-3 fatty acids, 
algae bioactivesiii. Marine-based

Gut and immune healthLactobacillus spp.Probioticsiv. Microbial

AntioxidantQuercetin, 
Resveratrol

Flavonoids, tannins, 
stilbenes

i. Phenolic
compounds

Chemical 
Nature

Anti-inflammatory, 
anticancer

p-cymene,
Paclitaxel

Mono-, di-, 
tri-terpenoidsii. Terpenoids

Cellular regulationTaurineAmino acids
iii. Nitrogen-

containing
compounds

Mitochondrial energy 
productionCoQ10�M�Z�a�i�m�a�f�g�f�]�k

iv. Fat-soluble
quinones

Lipid metabolismCLAPolyunsaturated fatty 
acidsv. Fatty acids

Reduce oxidative stress�N�a�l�Y�e�a�f���=�$��
PolyphenolsRadical scavengersi. Antioxidants

Mechanism

Chronic disease 
preventionCurcuminCytokine modulators

ii. Anti-
inflammatory
agents

Immune system 
strengtheningZinc, flavonoidsImmune-enhancingiii. Immuno-

modulators

Obesity and diabetes 
controlCLA, L-carnitineLipid/glucose 

modulators
iv. Metabolic

regulators

Controlled dosingCoQ10 capsulesCapsules, tabletsi. Solid dosage

Formulation Improved bioavailabilityOmega-3 oilsSyrups, suspensionsii. Liquid

�=�f�`�Y�f�[�]�\���Y�Z�k�g�j�h�l�a�g�f
Liposomal 
curcumin�D�a�h�g�k�g�e�]�k�$���K�=�<�<�K

iii. Advanced
delivery systems

Functional foods

Classification of nutraceutical and functional foods  
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In addition to the above functions, nutraceuticals and 
functional foods offer protective and therapeutic 
�Z�]�f�]�Õ�l�k���Z�]�q�g�f�\���Z�Y�k�a�[���f�g�m�j�a�k�`�e�]�f�l�$���h�Y�j�l�a�[�m�d�Y�j�d�q���a�f��
preventing and managing chronic diseases such as 
cardiovascular disease, diabetes, obesity and certain 
cancers, especially cancers of the digestive and 
respiratory systems13. Rich in plant bioactive 
�[�g�e�h�g�m�f�\�k��� �h�`�q�l�g�[�`�]�e�a�[�Y�d�k�$���`�]�j�Z�k�$���k�h�a�[�]�k�$���o�`�g�d�]��
�_�j�Y�a�f�k�!�$���l�`�]�q���`�]�d�h���j�]�\�m�[�]���a�f�Ö�Y�e�e�Y�l�a�g�f�$���k�d�g�o���Y�_�a�f�_��
processes and enhance immune function, supporting 
disease prevention, improved metabolic health and 
long-term health resilience. Nutrition-rich diets thus 
become a strategic tool for public health improvement. 

2.1 India’s nutrition transition: From 
�[�Y�d�g�j�a�]���k�m�^�Õ�[�a�]�f�[�q��to 
micronutrient adequacy 

India’s nutrition landscape has undergone a structural 
transition over the past decade. While improvements 
in food availability and macronutrient intake have been 
observed, national survey data reveal persistent 
micronutrient challenges.  

13 �É�9���j�]�n�a�]�o���g�f���l�`�]���a�f�Ö�m�]�f�[�]���g�^���f�m�l�j�Y�[�]�m�l�a�[�Y�d�k���Y�f�\���^�m�f�[�l�a�g�f�Y�d���^�g�g�\�k���g�f���`�]�Y�d�l�`�Ê�$���9�j�m�e�m�_�Y�e���N�a�_�f�]�k�`�$���>�g�g�\���;�`�]�e�a�k�l�j�q���9�\�n�Y�f�[�]�k���-��� �*�(�*�,�!�$���=�d�k�]�n�a�]�j, 2024, 
�o�o�o�&�]�d�k�]�n�a�]�j�&�[�g�e�'�d�g�[�Y�l�]�'�^�g�[�`�Y - �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�.  

Primary functionExamplesDescriptionCategoryClassification 
basis

Immune and 
anti-inflammatory 
support

Garlic, TurmericNaturally bioactive-
rich foods

i. Conventional
functional foods

By Nature

�=�f�`�Y�f�[�]�\���f�m�l�j�a�l�a�g�f
Fortified cereals, 
probiotic yogurt

�=�f�j�a�[�`�]�\���o�a�l�`���Y�\�\�]�\��
bioactives

ii. Modified/fortified
foods

Disease resistanceVitamin-fortified 
foods

Strengthen immune 
functioni. Immune-supporting

Physiological 
role

Heart healthOmega-3 enriched 
foodsLipid-�d�g�o�]�j�a�f�_���^�g�g�\�k

ii. Cardiovascular-
supporting

Microbiome 
modulation�Q�g�_�m�j�l

Prebiotic/probiotic 
foods

iii. Gut-health
promoting

Diabetes 
managementFiber-rich foods�D�g�o��glycemic foodsiv. Metabolic health

Nutrient support�=�f�]�j�_�q���Z�Y�j�k���o�a�l�`��
nutrientsSupplement the diet

i. Dietary
supplements (food
form)

Regulatory 
classification Clinical nutritionDisease-specific 

formulations
Supervised 
therapeutic dietii. Medical foods

Nutritional 
deficiency 
prevention

Iron-fortified flourNormal food + 
added bioactives

iii. Fortified/designer
foods

�=�f�]�j�_�q���Y�f�\���_�j�g�o�l�`Whole grainsBasic nutrient 
supplyi. Nutritional function

Function 
(Japanese 
concept)

Consumer 
acceptability

Functional 
beverages

Taste and 
satisfactionii. Sensory function

Disease risk 
reductionProbiotic drinksBeyond nutrition 

benefits
iii. Physiological

function

Classification of nutraceutical and functional foods  

Classification of functional foods 
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Figure 3: NFHS data comparison highlighting India’s undernutrition status14 

14 NFHS Data comparisons developed using data sheets covering �F�>�@�K���j�g�m�f�\���*�$�+�$�,�$�-�$��NFHS – �9�[�[�]�k�k�]�\���g�f���)�-���>�]�Z���*�(�*�. 

NFHS comparison for children below five (5) years of age 

Stunting: Nearly one in three (3) children in India under five suffer from chronic undernutrition. Rural India continues to bear a 
�\�a�k�h�j�g�h�g�j�l�a�g�f�Y�l�]�d�q���`�a�_�`�]�j���Z�m�j�\�]�f���Y�k���+�(�&�)�����m�j�Z�Y�f���Y�f�\���+�/�&�+�����j�m�j�Y�d���[�`�a�d�\�j�]�f���j�]�e�Y�a�f���k�l�m�f�l�]�\�&
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Stunting Wasting �M�f�\�]�j�o�]�a�_�`�l

Anemia: Post-pandemic reversals have erased years of progress, 
�o�a�l�`��nearly seven (7) in 10 children still anemic demanding urgent, 
targeted nutrition interventions, especially in rural India � �/�)�&�-���!

MDD: modest improvement in MAD, particularly in rural 
areas; MDD declined in urban and increased in rural 
areas leading to net �)�����h�g�a�f�lincrease; stagnated MMF 
�k�`�g�o�a�f�_���Y���\�]�[�d�a�f�a�f�_���l�j�]�f�\
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�.�0�&�+

Total

Male

Female

�M�j�Z�Y�f

Rural

Child anemia in India - any anemia (percentage)

NFHS-�-��� �*�(�)�1–21) NFHS-�,��� �*�(�)�-–�)�.�! NFHS-�+��� �*�(�(�-–�(�.�!

24.3 �*�*�&�- 23

�+�/�&�. 34.2 �+�-�&�)

12.1 10.7 11

�M�j�Z�Y�f Rural India Total
2019–21 2019–21 2019–21
�F�>�@�K�%�- �F�>�@�K�%�- �F�>�@�K�%�-

Minimum Dietary Diversity (MDD) for 
children 6-23 months old (percentage)

MDD MMF MAD

Anemia: �E�g�j�]���l�`�Y�f���g�f�]���a�f���l�o�g���o�g�e�]�f���Y�j�]���Y�f�]�e�a�[���o�a�l�`���`�a�_�`�]�j���Z�m�j�\�]�f���g�^���Y�f�]�e�a�Y���a�f���J�m�j�Y�d���A�f�\�a�Y��� �-�0�&�-���!�&���K�a�_�f�a�^�a�[�Y�f�l���a�f�[�j�]�Y�k�]���a�f��
anemia post-�h�Y�f�\�]�e�a�[���o�a�l�`���k�`�Y�j�h���a�f�[�j�]�Y�k�]���a�f���o�g�e�]�f���o�a�l�`���e�g�\�]�j�Y�l�]���Y�f�]�e�a�Y��

�+�0�&�. �+�0�&�.

�*�-�&�.

�)�- 12.4

�*�0�&�/

�)�&�0 1 2.7

NFHS-3 NFHS-4 �F�>�@�K�%�-

Anemia severity distribution (women) - total 
India (percentage)

Mild Moderate Severe

�-�*�&�+

�-�*�&�0

�-�+�&�0

�-�0�&�-

�-�-�&�)

�-�0�&�-

�-�-�&�+

�-�+�&�)

�-�/

NFHS-�+��� �*�(�(�-–�(�.�!

NFHS-�,��� �*�(�)�-–�)�.�!

NFHS-�-��� �*�(�)�1–21)

Anemia in women (15-49 years) - any anemia 
(percentage)

Total Rural �M�j�Z�Y�f

Anemia: Post-�h�Y�f�\�]�e�a�[���a�f�[�j�]�Y�k�]���a�f���9�f�]�e�a�Y���Y�e�g�f�_���e�]�f���g�Z�k�]�j�n�]�\�&���@�g�o�]�n�]�j�$���k�]�n�]�j�]���Y�f�\���e�g�\�]�j�Y�l�]���Y�f�]�e�a�Y���a�f���e�]�f���\�]�[�d�a�f�]�\��
significantly since NFHS 4   

12 12

20.2

9.7 9.7
�,�&�-

1.1 1.1 0.4

NFHS-3 NFHS-4 �F�>�@�K�%�-

Anemia severity distribution (men) - total 
India (percentage)

Mild Moderate Severe

22.7

�)�0�&�-

20.4
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�*�-�&�+

27.4

24.3

22.7

�*�-�&�)

NFHS-�+��� �*�(�(�-–�(�.�!

NFHS-�,��� �*�(�)�-–�)�.�!

NFHS-�-��� �*�(�)�1–21)

Anemia in men (15-49 years) - any anemia 
(percentage)

Total Rural �M�j�Z�Y�f

NFHS data trend on anemia among women of reproductive age and men 



� ) � .  |  N u t r i B h a r a t @ 2 0 4 7 :  I n d i a ’ s  n u t r i t i o n a l  t r a n s i t i o n  t h r o u g h  n u t r a c e u t i c a l s  a n d  f u n c t i o n a l  f o o d s  

�>�a�_�m�j�]���,�2���K�[�g�h�]���g�^���f�m�l�j�Y�[�]�m�l�a�[�Y�d���Y�f�\���^�m�f�[�l�a�g�f�Y�d���^�g�g�\���a�f�l�]�j�n�]�f�l�a�g�f���l�g���Y�\�\�j�]�k�k���f�m�l�j�a�l�a�g�f�Y�d���_�Y�h�k���a�\�]�f�l�a�Õ�]�\���Y�[�j�g�k�k���n�m�d�f�]�j�Y�Z�d�]��
populations in India (NFHS-5)15 16

In this evolving context, nutraceuticals and functional 
foods are increasingly positioned as complementary 

�)�- �É�:�]�q�g�f�\���;�Y�d�g�j�a�]�k�2���9�\�\�j�]�k�k�a�f�_���E�a�[�j�g�f�m�l�j�a�]�f�l���<�]�Õ�[�a�]�f�[�a�]�k���a�f���l�`�]���O�g�j�d�\�Ì�k���E�g�k�l���N�m�d�f�]�j�Y�Z�d�]���;�g�e�e�m�f�a�l�a�]�k—�9���J�]�n�a�]�o�Ê�$���B�Y�e�]�k���9�q�g�c�m�f�d�]���=�d�]�_�Z�]�d�]�q�]�$��MDPI, December 
�*�(�*�-�$���:�]�q�g�f�\���;�Y�d�g�j�a�]�k�2���9�\�\�j�]�k�k�a�f�_���E�a�[�j�g�f�m�l�j�a�]�f�l���<�]�Õ�[�a�]�f�[�a�]�k���a�f���l�`�]���O�g�j�d�\�Ì�k���E�g�k�l���N�m�d�f�]�j�Y�Z�d�]���;�g�e�e�m�f�a�l�a�]�k—�9���J�]�n�a�]�o���t���E�<�H�A -�9�[�[�]�k�k�]�\���g�f���)�/���>�]�Z���*�(�*�. 
�)�. �ÉScience-�Z�Y�k�]�\���h�g�d�a�[�q�2���l�Y�j�_�]�l�]�\���f�m�l�j�a�l�a�g�f���^�g�j���Y�d�d���Y�_�]�k���Y�f�\���l�`�]���j�g�d�]���g�^���Z�a�g�Y�[�l�a�n�]�k���t���=�m�j�g�h�]�Y�f���B�g�m�j�f�Y�d���g�^���F�m�l�j�a�l�a�g�f���t���K�h�j�a�f�_�]�j���F�Y�l�m�j�]���D�ank”, Alexandre Kalache, 
�=�m�j�g�h�]�Y�f���B�g�m�j�f�Y�d���g�^���F�m�l�j�a�l�a�g�f��� �*�(�*�)�!�$���9�m�_�m�k�l���*�(�*�)- -�9�[�[�]�k�k�]�\���g�f���)�/���>�]�Z���*�(�*�. 

�l�g�g�d�k�&���@�g�o�]�n�]�j�$���k�[�Y�d�a�f�_���l�`�]�e���j�]�k�h�g�f�k�a�Z�d�q���j�]�i�m�a�j�]�k��
�k�q�k�l�]�e�a�[���Y�d�a�_�f�e�]�f�l���o�a�l�`���f�Y�l�a�g�f�Y�d���f�m�l�j�a�l�a�g�f���h�j�a�g�j�a�l�a�]�k�& 

Identified gaps and need areas in India’s nutrition security

Identified micronutrient gap for nutraceutical / 
Functional food intervention

Data highlighting undernutrition / 
Micronutrient deficiency

Identified age and gender 
group

�ƒ Iron + Folic Acid fortified complementary foods; 
vitamin A fortified oil; 

�ƒ Zinc supplementation;
�ƒ Iron-fortified cereals and millet blends; 
�ƒ �H�j�g�Z�a�g�l�a�[���^�g�j�l�a�^�a�]�\���o�]�Y�f�a�f�_���^�g�g�\�k

�ƒ �.�/�&�)�����Y�f�]�e�a�[��� �F�>�@�K-�-�!�3���H�g�k�l-pandemic
�j�a�k�]���^�j�g�e���-�0�&�-����� �F�>�@�K-�,�!���J�m�j�Y�d�2���.�0�&�+��

�ƒ �K�l�m�f�l�a�f�_�2���+�-�&�-����� �J�m�j�Y�d���+�/�&�+���$���M�j�Z�Y�f
�+�(�&�)���!

�ƒ �O�Y�k�l�a�f�_�2���)�1�&�+��

�ƒ �M�f�\�]�j�o�]�a�_�`�l�2���+�*�&�)��

Children 
(6–59 months)

�ƒ Multi-micronutrient fortified blended foods;
�ƒ DHA-enriched infant foods;
�ƒ Iron and Zinc sachets;
�ƒ Fortified ready-to-use complementary foods

�ƒ �E�a�f�a�e�m�e���<�a�]�l�Y�j�q���<�a�n�]�j�k�a�l�q���g�f�d�q���*�+��
(declining in urban and increasing in 
rural) 

�ƒ �E�a�f�a�e�m�e���9�[�[�]�h�l�Y�Z�d�]���<�a�]�l�2���)�)��
�ƒ �E�]�Y�d���^�j�]�i�m�]�f�[�q���k�l�Y�_�f�Y�l�]�\��� �v�+�-���!

Infants and 
Young 
children 
(6–23 months)

�ƒ Iron-folic acid supplements; 
�ƒ B12 fortified foods;
�ƒ Protein-enriched functional snacks;
�ƒ Calcium + vitamin D fortified beverages

�ƒ �@�a�_�`���Y�f�]�e�a�Y���h�j�]�n�Y�d�]�f�[�]��� �v�-�1�����F�>�@�K-�-�!
Adolescent 
girls 
(15–19 years)

�ƒ Iron–Folic Acid (IFA) supplementation; 
�ƒ Calcium + vitamin D tablets;
�ƒ DHA (Omega-3) capsules;
�ƒ Multiple Micronutrient Supplements (MMS);
�ƒ Protein-energy fortified maternal nutrition

�h�g�o�\�]�j�k�3
�ƒ Iron-fortified rice and double fortified salt
�ƒ Botanical galactagogues (for lactation)

�ƒ �v�-�*����anemic (NFHS-�-�!�&���@�a�_�`���a�j�g�f
deficiency contributes to maternal
�e�g�j�l�Y�d�a�l�q�$���d�g�o���Z�a�j�l�`���o�]�a�_�`�l���Y�f�\���k�l�m�f�l�a�f�_
in children

�ƒ Suboptimal dietary diversity and 
micronutrient intake 

Pregnant and 
lactating  
women

�ƒ Iron + Folic Acid; vitamin B12 supplementation;
�ƒ �>�g�j�l�a�^�a�]�\���o�`�]�Y�l���^�d�g�m�j���Y�f�\���j�a�[�]�3
�ƒ Moringa and iron-rich botanical extracts;
�ƒ Bioavailable iron nutraceutical capsules

�ƒ �-�/�����Y�f�]�e�a�[��� �F�>�@�K-�-�!�$���m�h���^�j�g�e���-�+�&�)��
(NFHS-�,�!�&���J�m�j�Y�d���Z�m�j�\�]�f���`�a�_�`�]�j��� �-�0�&�-���!

�ƒ �E�g�\�]�j�Y�l�]���Y�f�]�e�a�Y���\�g�m�Z�d�]�\��� �^�j�g�e���)�*�&�,��
�l�g�����*�0�&�/���!

Women 
(15–49 years)

�ƒ Iron and B-complex supplements; 
�ƒ Protein + micronutrient fortified foods;
�ƒ �>�m�f�[�l�a�g�f�Y�d���Z�]�n�]�j�Y�_�]�k���o�a�l�`���e�a�f�]�j�Y�d�k

�ƒ �*�-�&�)�����Y�f�]�e�a�[��� �F�>�@�K-�-�!�$���j�a�k�a�f�_���^�j�g�e
�*�*�&�/����� �F�>�@�K-4)

�ƒ Mild anemia increased sharply

Men 
(15–49 years)

�ƒ Vitamin D3 fortified milk; 
�ƒ Calcium + collagen supplements; 
�ƒ B12 fortified foods;
�ƒ Omega-3 capsules;
�ƒ Protein-�]�f�j�a�[�`�]�\���_�]�j�a�Y�l�j�a�[���f�m�l�j�a�l�a�g�f���h�g�o�\�]�j�k

�ƒ �@�a�_�`���n�a�l�Y�e�a�f���<���\�]�^�a�[�a�]�f�[�q��� �-�(–�1�(��
population-�o�a�\�]���]�k�l�a�e�Y�l�]�k�3���A�;�E�J�!

�ƒ �v�-�)�����n�a�l�Y�e�a�f���:�Œ�•insufficiency.
�ƒ Increased osteoporosis & sarcopenia

risk

Elderly 
(60+ years)

�ƒ �D�g�o-GI millet-based functional foods;
�ƒ Omega-3 fatty acids;
�ƒ Soluble fiber supplements;
�ƒ Probiotic gut-health formulations; P
�ƒ lant sterol fortified foods

�ƒ �G�n�]�j�o�]�a�_�`�l�'�G�Z�]�k�a�l�q���\�g�m�Z�d�]�\���a�f���)�-
years

�ƒ �*�,�����o�g�e�]�f���Y�f�\���*�+�����e�]�f��� �:�E�A���«�*�-�!
(NFHS-�-�!

Overweight/
Obese Adults

�ƒ Double fortified salt (Iron + Iodine);
�ƒ Fortified rice (under PM-POSHAN);
�ƒ Community-based nutraceutical sachets

�ƒ �1�,�����`�g�m�k�]�`�g�d�\�k���m�k�]���a�g�\�a�r�]�\���k�Y�d�l��� �e�Y�b�g�j
�k�m�[�[�]�k�k�!�&���Q�]�l�$���`�a�_�`�]�j���Z�m�j�\�]�f���g�^���a�j�g�f
and B12 deficiencies

Rural 
households

�ƒ B12 fortified cereals;
�ƒ Vitamin D fortified milk; 
�ƒ Multivitamin capsules; 
�ƒ �>�m�f�[�l�a�g�f�Y�d���Z�]�n�]�j�Y�_�]�k���o�a�l�`���e�a�[�j�g�f�m�l�j�a�]�f�l�k

�ƒ �v�-�)�����n�a�l�Y�e�a�f���:�)�*���a�f�k�m�^�^�a�[�a�]�f�[�q�&
�-�(–�1�(�����n�a�l�Y�e�a�f���<���\�]�^�a�[�a�]�f�[�q��� �m�j�Z�Y�f
indoor lifestyle)

Urban middle-
class 
consumers
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2.2 India’s nutraceutical sector 
The global nutraceuticals sector is expanding rapidly 
�Y�k���[�g�f�k�m�e�]�j�k���k�`�a�^�l���l�g�o�Y�j�\���h�j�]�n�]�f�l�a�n�]���`�]�Y�d�l�`���k�g�d�m�l�a�g�f�k�$��
clean-label ingredients and functional nutrition. The 
global market is expected to rise from US$547.68 
billion in 2026 to US$1.12 trillion by 203417, 
�Y�[�`�a�]�n�a�f�_���Y���;�9�?�J���g�^���)�(�&�-�0���&��This projection is backed 
by r�a�k�a�f�_���`�]�Y�d�l�`���Y�o�Y�j�]�f�]�k�k�$���`�a�_�`�]�j���\�a�k�h�g�k�Y�Z�d�]���a�f�[�g�e�]�k��
and the mainstreaming of functional foods, beverages 
and supplements. Asia-�H�Y�[�a�Õ�[���d�]�Y�\�k���l�`�]���_�d�g�Z�Y�d��
landscape with a 39.99% market share, driven by 
�k�l�j�g�f�_���m�h�l�Y�c�]���a�f���;�`�a�f�Y�$���A�f�\�a�Y�$���B�Y�h�Y�f���Y�f�\���K�g�m�l�`�]�Y�k�l��
�9�k�a�Y�$���o�`�a�d�]���F�g�j�l�`���9�e�]�j�a�[�Y���Y�f�\���=�m�j�g�h�]���[�g�f�l�a�f�m�]���l�g��
�_�j�g�o���l�`�j�g�m�_�`���h�j�g�\�m�[�l���a�f�f�g�n�Y�l�a�g�f�$���\�a�_�a�l�Y�d���[�g�e�e�]�j�[�]��
and regulatory strengthening.  

Alongside this, India’s nutraceutical sector is 
expanding rapidly, valued at approximately �M�K��32.14 
billion in 2024,�)�0 �o�a�l�`���k�m�k�l�Y�a�f�]�\���\�g�m�Z�d�]-�\�a�_�a�l���_�j�g�o�l�`��
projections. Despite this momentum, India’s share 
remains modest globally �\�m�]���l�g���Y���d�Y�[�c���g�^���\�]�Õ�f�]�\��
�a�f�\�m�k�l�j�q���[�d�Y�k�k�a�Õ�[�Y�l�a�g�f���o�a�l�`�a�f���A�f�\�a�Y�f���e�a�f�a�k�l�j�a�]�k and 
limited targeted sector support. This indicates a long 
�j�m�f�o�Y�q���^�g�j���k�[�Y�d�]���Y�f�\���]�p�h�g�j�l���[�g�e�h�]�l�a�l�a�n�]�f�]�k�k19.  

Independent market intelligence places India’s 
domestic consumption market in the range of �M�K���.–
�M�K��11 billion (2023–2024), suggesting a robust 
�a�f�l�]�j�f�Y�d���\�]�e�Y�f�\���Z�Y�k�]���k�h�Y�f�f�a�f�_���o�]�d�d�f�]�k�k�$���h�j�]�n�]�f�l�a�n�]��

care and lifestyle nutrition20�&���:�q���[�g�f�l�j�Y�k�l�$���l�`�]���M�f�a�l�]�\��
�K�l�Y�l�]�k���g�h�]�j�Y�l�]�k���l�`�]���o�g�j�d�\�Ì�k���e�g�k�l���n�Y�d�m�Y�Z�d�]���k�m�h�h�d�]�e�]�f�l��
�]�[�g�f�g�e�q�$���o�a�l�`���Y�f���]�k�l�a�e�Y�l�]�\���a�f�\�m�k�l�j�q���a�e�h�Y�[�l���g�^��
�M�K���)�-�0�&�.���Z�a�d�d�a�g�f���a�f���*�(�*�+��� �a�f�[�d�m�\�a�f�_���\�a�j�]�[�l���Y�f�\���a�f�\�a�j�]�[�l��
economic contributions) and a retail supplement 
�e�Y�j�c�]�l���o�g�j�l�`���l�]�f�k���g�^���Z�a�d�d�a�g�f�k21. This is enabled by a 
�Ö�]�p�a�Z�d�]���Z�m�l���k�l�j�m�[�l�m�j�]�\���j�]�_�m�d�Y�l�g�j�q���e�g�\�]�d��like the 
�<�a�]�l�Y�j�q���K�m�h�h�d�]�e�]�f�l���@�]�Y�d�l�`���Y�f�\���=�\�m�[�Y�l�a�g�f���9�[�l 
� �<�K�@�=�9�!�$���]�p�l�]�f�k�a�n�]���h�g�k�l-market surveillance and 
�k�l�j�g�f�_���[�g�f�k�m�e�]�j���l�j�m�k�l���k�q�k�l�]�e�k�&���9�K�=�9�F���]�[�g�f�g�e�a�]�k��
� �]�&�_�&�$���L�`�Y�a�d�Y�f�\�$���A�f�\�g�f�]�k�a�Y�$���E�Y�d�Y�q�k�a�Y�!�$���e�]�Y�f�o�`�a�d�]�$���Y�j�]��
rapidly harmonizing food supplement norms through 
�l�`�]���9�K�=�9�F���L�j�Y�\�a�l�a�g�f�Y�d���E�]�\�a�[�a�f�]�k���Y�f�\���@�]�Y�d�l�`��
Supplements S�[�a�]�f�l�a�Õ�[���;�g�e�e�a�l�l�]�]��� �L�E�@�K���K�;�!�$���g�^�^�]�j�a�f�_��
regulatory predictability, manufacturing ecosystems 
and proximity to Asia-�H�Y�[�a�Õ�[���\�]�e�Y�f�\���[�]�f�l�]�j�k22. 

17 �É�F�m�l�j�Y�[�]�m�l�a�[�Y�d�k���E�Y�j�c�]�l���K�a�r�]�$���K�`�Y�j�]�������A�f�\�m�k�l�j�q���9�f�Y�d�q�k�a�k�$���:�q���H�j�g�\�m�[�l���L�q�h�]��� �<�a�]�l�Y�j�q���K�m�h�h�d�]�e�]�f�l�k�$���>�m�f�[�l�a�g�f�Y�d���>�g�g�\�k�$���Y�f�\���>�m�f�[�l�a�g�f�Yl Beverages), Distribution 
Channel (Hypermarkets/Supermarkets, Convenience Stores, Online Retail, and Others) and Regional Forecast�$���*�(�*�.-2034”, Fortune Business Insights�$���(�.��
�>�]�Z�j�m�Y�j�q���*�(�*�., �F�m�l�j�Y�[�]�m�l�a�[�Y�d�k���E�Y�j�c�]�l���K�a�r�]�$���L�j�]�f�\�k�������?�j�g�o�l�`���J�]�h�g�j�l���S�*�(�+�,�U -�9�[�[�]�k�k�]�\���g�f���*�/���>�]�Z���*�(�*�. 
�)�0 �É�A�f�\�a�Y���F�m�l�j�Y�[�]�m�l�a�[�Y�d�k���E�Y�j�c�]�l���K�a�r�]�������L�j�]�f�\�k�$�Ê���?�j�Y�f�\���N�a�]�o���J�]�k�]�Y�j�[�`�$��2024, �`�l�l�h�k�2�'�'�o�o�o�&�_�j�Y�f�\�n�a�]�o�j�]�k�]�Y�j�[�`�&�[�g�e�'�a�f�\�m�k�l�j�q-analysis/india-nutraceuticals-market-
report  --Accessed on 17 Feb 202�.  
19 “India’s Nutraceutical Industry Poised for Global Growth with Supportive Initiatives,”  Press Information Bureau, 07 Nov 2024,  
�`�l�l�h�k�2�'�'�o�o�o�&�h�a�Z�&�_�g�n�&�a�f�'�H�j�]�k�k�J�]�d�]�Y�k�]�H�Y�_�]�&�Y�k�h�p�7�H�J�A�<�5�*�(�/�)�,�)�* - Accessed on 17 Feb 202�.  
20 “Spotlight on the Indian nutraceuticals market”, VitaFoods India. (2024),  https://eu-
�Y�k�k�]�l�k�&�[�g�f�l�]�f�l�k�l�Y�[�c�&�[�g�e�'�n�+�'�Y�k�k�]�l�k�'�Z�d�l�\�-�Z�-�]�0�^�]�*�0�Y�Y�]�,�1�]�'�Z�d�l�[�\�[�]�]�,�/�\�1�Y�*�^�.�\�0�.�'�.�.�1� �̂Y�1�,�(�+�,�,�]�^�(�Á - Accessed on 17 Feb 202�.  
21 �É�;�J�F���J�]�h�g�j�l�2���<�a�]�l�Y�j�q���K�m�h�h�d�]�e�]�f�l���;�g�e�h�Y�f�a�]�k���H�m�e�h���E�g�j�]���L�`�Y�f�����)�-�0���:�a�d�d�a�g�f���a�f�l�g���M�&�K�&���=�[�g�f�g�e�q�$���M�h���*�+�����^�j�g�e���*�(�)�.”, Council for Responsible Nutrition. (2024),  
�`�l�l�h�k�2�'�'�o�o�o�&�[�j�f�m�k�Y�&�g�j�_�'�f�]�o�k�j�g�g�e�'�[�j�f-report-dietary-supplement-companies-pump-more-�)�-�0-billion-us-economy-23-�*�(�)�.   - Accessed on 17 Feb 202�.  
22 �É�9�K�=�9�F���`�Y�j�e�g�f�a�k�Y�l�a�g�f���g�^���l�j�Y�\�a�l�a�g�f�Y�d���e�]�\�a�[�a�f�]�k���Y�f�\���`�]�Y�d�l�`���k�m�h�h�d�]�e�]�f�l�k�&”, Singapore Health Sciences Authority�$���<�]�[�]�e�Z�]�j���*�(�)�0�$�$��
�`�l�l�h�k�2�'�'�o�o�o�&�`�k�Y�&�_�g�n�&�k�_�'�a�f�l�]�j�f�Y�l�a�g�f�Y�d-collaboration/complementary-health-products/asean - Accessed on 17 Feb 202�.  
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Figure 5: Figure showing India’s nutraceutical import–export growth (2023–24 vs. 2024–25) and SWOT analysis highlighting 
sector readiness for global positioning under the NutriBharat@2047 vision 

Source: Ministry of Commerce & Industry, Government of India (Import– Export Trade Statistics)  

India is rapidly emerging as a global nutraceutical 
�h�g�o�]�j�`�g�m�k�]�$���^�m�]�d�]�\���Z�q���k�m�j�_�a�f�_���hreventive health 
adoption, fast-�_�j�g�o�a�f�_���k�]�_�e�]�f�l�k���d�a�c�]���o�g�e�]�f�Ì�k���`�]�Y�d�l�`�$��
protein and sports nutrition, and a decisive shift 
�l�g�o�Y�j�\���[�d�]�Y�f-label, plant-based and functional 
�^�g�j�e�Y�l�k�&���9�f�[�`�g�j�]�\���Z�q���a�l�k���9�Q�M�K�@���`�]�j�a�l�Y�_�]�$���]�p�h�Y�f�k�a�n�]��
dairy and botanical ecosystems and strengthened by 

clear FSSAI regulations, the country is uniquely 
�h�g�k�a�l�a�g�f�]�\���l�g���Z�m�a�d�\���o�g�j�d�\-class nutrition innovations 
�o�`�a�d�]���k�a�e�m�d�l�Y�f�]�g�m�k�d�q���Y�\�\�j�]�k�k�a�f�_���\�g�e�]�k�l�a�[��
micronutrient a�f�\���o�]�d�d�f�]�k�k���f�]�]�\�k — placing India on a 
�\�]�Õ�f�a�l�a�n�]���h�Y�l�`���l�g�o�Y�j�\���_�d�g�Z�Y�d���d�]�Y�\�]�j�k�`�a�h���a�f���l�`�]��
nutraceutical economy. 
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Figure 6: Business overview of nutraceutical and functional food sector globally and in India23 24 25 26 27 28 29 

23 “India Sports Nutrition Market Size & Outlook, 2033�Ê�$���<�Y�l�Y���K�l�Y�l�a�k�l�a�[�k���<�Y�k�`�Z�g�Y�j�\�$���?�j�Y�f�\���N�a�]�o���@�g�j�a�r�g�f��– �9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
24 “India Protein-�:�Y�k�]�\���H�j�g�\�m�[�l���E�Y�j�c�]�l���K�a�r�]�$���K�`�Y�j�]�$���L�j�]�f�\�k���Y�f�\���>�g�j�]�[�Y�k�l���Z�q���L�q�h�]�$���Y�f�\���J�]�_�a�g�f�$���*�(�*�.-2034�Ê�$�?�d�g�Z�Y�d���A�f�^�g�j�e�Y�l�a�g�f�$���>�]�Z�j�m�Y�j�q���(�)�$���*�(�*�.�$��– Accessed on 
�(�/���E�Y�j���*�(�*�. 
�*�- �ÉIndia Nutritional Bars Market, By Type (Snack Bar, Protein Bar, Meal Replacement Bar & Others), By Sales Channel (Supermarket/Hypermarket, Departmental 
Stores, Online, Others), By Region & Competition, 2020-2030F�Ê�$���?�d�g�Z�Y�d���A�f�^�g�j�e�Y�l�a�g�f�$���F�g�n�]�e�Z�]�j���*�-�$���*�(�*�,– �9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
�*�. “Covid-�)�1���h�Y�f�\�]�e�a�[���\�j�a�n�]�k���\�]�e�Y�f�\���^�g�j���`�Y�a�j���[�Y�j�]���h�j�g�\�m�[�l�k�2���J�]�h�g�j�l���t���L�g�\�Y�q���F�]�o�k”, Livemint, 22 Sept 2021-�9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
27 �É�H�Y�f�\�]�e�a�[���]�^�^�]�[�l�2���A�f�\�a�Y�f���[�g�f�k�m�e�]�j�k���f�g�o���e�g�j�]���[�g�f�k�[�a�g�m�k���g�^���`�]�Y�d�l�`�$���Õ�l�f�]�k�k���Y�f�\���`�g�d�a�k�l�a�[���f�m�l�j�a�l�a�g�f�$���k�Y�q�k���k�m�j�n�]�q��- �D�a�^�]�k�l�q�d�]���F�]�o�k���t���L�`�]���>�a�f�Y�f�[�a�Y�d���=�p�h�j�]�k�k�Ê�$���)�0���>�]�Z��
�*�(�*�*�$���>�a�f�Y�f�[�a�Y�d���=�p�h�j�]�k�k��-�9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
�*�0 �É�L�g�h���)�(���E�a�d�c���H�j�g�\�m�[�a�f�_���;�g�m�f�l�j�a�]�k���a�f���l�`�]���O�g�j�d�\���*�(�*�-�2���9���;�g�e�h�j�]�`�]�f�k�a�n�]���9�f�Y�d�q�k�a�k��- World ranking sites”, �K�l�Y�l���J�Y�f�c�]�j�$���)�/���B�m�f�]���*�(�*�-��- �9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
29 “�9�q�m�k�`���Y�f�\���`�]�j�Z�Y�d���h�j�g�\�m�[�l�k���]�p�h�g�j�l�k���j�]�_�a�k�l�]�j���+�&�.�����_�j�g�o�l�`���a�f���*�(�*�+-24”, Gireesh Babu, 04 May 2024, PharmaBiz.com, (Directorate General of Commercial 
Intelligence and Statistics (DGCI&S) data quoted) - �9�[�[�]�k�k�]�\���g�f���(�/���E�Y�j���*�(�*�. 
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3. Barriers to scale nutraceutical and functional food sector in India

 

 

 

 

 

India’s nutraceuticals �h�j�g�e�a�k�]���f�g�o���`�a�f�_�]�k���g�f��
�[�g�f�n�]�j�l�a�f�_���k�[�a�]�f�l�a�Õ�[���Y�\�n�Y�f�[�]�k���Y�f�\���e�Y�f�m�^�Y�[�l�m�j�a�f�_��
�e�g�e�]�f�l�m�e���a�f�l�g���l�j�m�k�l�]�\�$���Y�^�^�g�j�\�Y�Z�d�]�$���o�a�\�]�d�q���[�g�f�k�m�e�]�\��
�h�j�g�\�m�[�l�k�&���L�`�Y�l���l�j�Y�f�k�d�Y�l�a�g�f���a�k���k�d�g�o�]�\���Z�q���j�]�Y�d-�o�g�j�d�\��
commercialization barriers across regulation, 
�a�f�^�j�Y�k�l�j�m�[�l�m�j�]�$���k�[�a�]�f�[�]���Y�f�\���Z�]�`�Y�n�a�g�j�&���M�j�Z�Y�f���Y�f�\���j�m�j�Y�d��

markets experience these frictions differently: 
regulatory ambiguity and claims compliance, 
pilot-to-GMP scale-up gaps, limited clinical-validation 
capacity and standardized endpoints, quality 
standardization for botanicals and multi-ingredient 
blends and access and affordability hurdles.  

Figure 7: Factors responsible for skewed growth in the nutraceutical and functional food sector in India30 31 32 33 

30 �É�F�m�l�j�Y�[�]�m�l�a�[�Y�d���^�g�j�e�m�d�Y�l�a�g�f�k���Y�f�\���f�Y�l�m�j�Y�d���[�g�e�h�g�m�f�\�k���^�g�j���l�`�]���e�Y�f�Y�_�]�e�]�f�l���g�^���[�`�j�g�f�a�[���\�a�k�]�Y�k�]�k�Ê�$���>�Y�l�a�e�Y���?�$���C�`�Y�f���K�$���K�`�m�c�d�Y���N�$���9�o�Y�a�\�Y���O�$���D�a���<���Y�f�\���?�m�k�`�[�`�a�f�Y���Q�K��
� �*�(�*�-�!�$���`�l�l�h�k�2�'�'�o�o�o�&�^�j�g�f�l�a�]�j�k�a�f�&�g�j�_�'�b�g�m�j�f�Y�d�k�'�f�m�l�j�a�l�a�g�f�'�Y�j�l�a�[�d�]�k�'�)�(�&�+�+�0�1�'�^�f�m�l�&�*�(�*�-�&�)�.�0�*�-�1�(�'�^�m�d�d - �9�[�[�]�k�k�]�\���g�f���)�0���>�]�Z���*�(�*�. 
31 �E�a�[�`�a�]�d�k�$���>�&�$���>�]�a�l�]�j�$���M�&�$���H�Y�i�m�a�f-�B�Y�d�g�m�p�$���K�&�$���B�m�f�_�e�Y�f�f�$���<�&�$���:�j�Y�m�f�$���9�&�$���K�Y�q�g�[�$���E�&���9�&���H�&�$���9�j�e�]�f�_�g�d�$���J�&�$���O�q�k�k�$���E�&�$�������<�Y�n�a�\�$���:�&��� �*�(�*�*�!�&���>�Y�[�a�f�_���l�`�]���@�Y�j�k�`���J�]�Y�d�a�l�q���g�^ 
�É�9�[�[�]�k�k���Y�f�\���:�]�f�]�Õ�l���K�`�Y�j�a�f�_��� �9�:�K�!���D�]�_�a�k�d�Y�l�a�g�f�2���9�f���A�f�\�m�k�l�j�q���H�]�j�k�h�]�[�l�a�n�]�&�Ê���K�m�k�l�Y�a�f�Y�Z�a�d�a�l�q�$���)�,� �)�!�$��277. https://doi.org/10.3390/su14010277 - �9�[�[�]�k�k�]�\���g�f���)�0���>�]�Z��
�*�(�*�.  
32 �É�>�Y�[�a�f�_���l�`�]���@�Y�j�k�`���J�]�Y�d�a�l�q���g�^���9�[�[�]�k�k���Y�f�\���:�]�f�]�Õ�l���K�`�Y�j�a�f�_��� �9�:�K�!���D�]�_�a�k�d�Y�l�a�g�f�2���9�f���A�f�\�m�k�l�j�q���H�]�j�k�h�]�[�l�a�n�]�&�Ê�$���E�a�[�`�a�]�d�k�$���>�&�$���>�]�a�l�]�j�$���M., Paquin-�B�Y�d�g�m�p�$���K�&�$���B�m�f�_�e�Y�f�f�$���<�&�$��
Braun, A., Sayoc, M. A. P., Armengol, R., Wyss, M., & David, B. (2022), Sustainability, 14(1), 277. https://doi.org/10.3390/su14010277 - �9�[�[�]�k�k�]�\���g�f���)�0���>�]�Z��
�*�(�*�.  
33 �É�9�o�Y�j�]�f�]�k�k�$���h�]�j�[�]�h�l�a�g�f���Y�f�\���m�k�Y�_�]���g�^���f�m�l�j�Y�[�]�m�l�a�[�Y�d�k���a�f���A�f�\�a�Y�f���k�g�[�a�]�l�q�Ê�$���E�]�f�g�f�$���9�&�$���K�Y�o�Y�f�l�$���E�&�$���E�a�k�`�j�Y�$���K�&�$���:�`�Y�l�a�Y�$���H�&�$�������J�Y�l�`�g�\�$���K�&��� �*�(�*�)�!�$���A�f�l�]�j�f�Y�l�a�g�f�Y�d���B�g�m�j�f�Y�d��
�g�^���K�[�a�]�f�l�a�Õ�[���J�]�k�]�Y�j�[�`���a�f���K�[�a�]�f�[�]���Y�f�\���L�]�[�`�f�g�d�g�_�q�$���+�1�1–414. �`�l�l�h�k�2�'�'�\�g�a�&�g�j�_�'�)�(�&�+�*�.�*�0�'�a�b�k�j�k�l�*�)�0�-�-�1 - �9�[�[�]�k�k�]�\���g�f���)�0���>�]�Z���*�(�*�. 

Key barriers to scale nutraceutical and functional food sector in India 

Limited high-�i�m�Y�d�a�l�q�$���k�m�^�^�a�[�a�]�f�l�d�q���h�g�o�]�j�]�\��
human clinical trials for nutrition and 

preventive health claims restrict evidence 
packages, export readiness and 

consumer trust

Limited clinical evidence and 
validation capacity

Price sensitivity, employment-linked 
affordability, benefit confusion and 

traditional food-centric perceptions limit 
�Z�j�g�Y�\���Y�\�g�h�l�a�g�f���Z�]�q�g�f�\���m�j�Z�Y�f���o�]�d�d�f�]�k�k��

segments

Consumer trust, affordability and  
cultural frames

Lack of accessible pilot-scale facilities, 
standardized production, stability 
validation and clinical-grade batch 
manufacturing creates a major lab-to-
�e�Y�j�c�]�l���Z�g�l�l�d�]�f�]�[�c���^�g�j���k�l�Y�j�l�m�h�k���Y�f�\���K�E�=�k

Scale-up and manufacturing 
infrastructure gaps

Variability in phytochemical content, 
formulation consistency, contaminant 
testing and export-grade quality 
compliance undermines safety assurance 
and global competitiveness

Standardization, safety and credibility 
challenges

nutraceutical and functional 
food sector in India 

Barriers to scale 
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Despite the global complexity of regulatory 
competition and market scale, India’s most durable 
advantage does not lie in demand trends or 
manufacturing capacity alone. The journey begins 
upstream, in the agricultural systems that supply the 
bioactive and nutrition-dense substrates underpinning 
the nutraceutical economy. As global competitors 
differentiate through clinical validation, 
standardization and traceable ingredient quality, 
�A�f�\�a�Y�Ì�k���\�a�n�]�j�k�a�Õ�]�\���Y�_�j�a-ecology, traditional crop 
heritage and �]�p�h�Y�f�\�a�f�_���Z�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f���Y�f�\���Z�g�l�Y�f�a�[�Y�d�k��
pipelines provide a strategic foundation.  

This positions agriculture not as an adjacent sector, 
but as the structural engine of India’s future 
nutraceutical dominance. Thus, farm-level biodiversity, 
trait selection and processing standards directly shape 
the credibility, safety and export readiness of 
�^�m�f�[�l�a�g�f�Y�d���f�m�l�j�a�l�a�g�f���h�j�g�\�m�[�l�k�&���L�`�]���^�g�d�d�g�o�a�f�_���k�]�[�l�a�g�f��
�a�d�d�m�k�l�j�Y�l�]�k���`�g�o���A�f�\�a�Y���[�Y�f���[�g�f�n�]�j�l���l�`�a�k���Y�_�j�a�[�m�d�l�m�j�Y�d���\�]�h�l�`��
into globally recognized, evidence-driven nutrition 
�h�Y�l�`�o�Y�q�k�& 
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4. Linking agriculture with nutrition: Agriculture as the structural foundation of India’s nutraceutical
dominance

 

 

 

 

 

 

 

 

Figure 8: India is positioned to translate agricultural scale and emerging standards into globally credible functional nutrition34 
35 36 37 38

34 �É�A�f�\�a�Y�f���E�a�d�d�]�l�k�$�Ê���9�_�j�a�[�m�d�l�m�j�Y�d���Y�f�\���H�j�g�[�]�k�k�]�\���>�g�g�\���H�j�g�\�m�[�l�k���=�p�h�g�j�l���<�]�n�]�d�g�h�e�]�f�l���9�m�l�`�g�j�a�l�q��� �9�H�=�<�9�!�$��https://apeda.gov.in/IndianMillets – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z��
�*�(�*�.. 
�+�- �É�=�p�h�]�j�l�k���;�Y�d�d���^�g�j���9�A-�=�f�Y�Z�d�]�\���>�Y�j�e-Gate Quality and Traceability to Strengthen India’s Medicinal Plant Supply Chain,” Press Information Bureau, 
�`�l�l�h�k�2�'�'�o�o�o�&�h�a�Z�&�_�g�n�&�a�f�'�H�j�]�k�k�J�]�d�]�Y�k�]�A�^�j�Y�e�]�H�Y�_�]�&�Y�k�h�p�7�H�J�A�<�5�*�*�)�+�.�,�.���j�]�_�5�+���d�Y�f�_�5�* – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�.. 
�+�.”National Pulses Data Report, 2024, �a�a�!���F�Y�l�a�g�f�Y�d���H�m�d�k�]�k���K�[�]�f�Y�j�a�g���F�g�j�e�Y�d�������=�@���9�H�Q��� �*�0�&�(�*�&�*�(�*�,�!�&�h�\�^- �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
37 �É�K�h�a�[�]�k���:�g�Y�j�\���A�f�\�a�Y�$���L�m�j�e�]�j�a�[���=�p�h�g�j�l���K�l�Y�l�a�k�l�a�[�k�&���e�Y�b�g�j���a�l�]�e�o�a�k�]���]�p�h�g�j�l���*�(�*�-���o�]�Z�����&�p�d�k - �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�+�0 �É�E�]�\�a�[�a�f�Y�d���H�d�Y�f�l�k���a�f���A�f�\�a�Y�2���<�]�e�Y�f�\���Y�f�\���K�m�h�h�d�q���9�k�k�]�k�k�e�]�f�l�$�Ê���F�Y�l�a�g�f�Y�d���E�]�\�a�[�a�f�Y�d���H�d�Y�f�l�k���:�g�Y�j�\�$��
�`�l�l�h�k�2�'�'�f�e�h�Z�&�f�a�[�&�a�f�'�k�a�l�]�k�'�\�]� �̂Y�m�d�l�'�Õ�d�]�k�'�H�j�g�b�]�[�l�k�'�E�]�\�a�[�a�f�Y�d�W�H�d�Y�f�l�k�W�a�f�W�A�f�\�a�Y�W�9�f�W�9�k�k�]�k�k�e�]�f�l�W�g�^�W�l�`�]�a�j�W�<�]�e�Y�f�\�W�Y�f�\�W�K�m�h�h�d�q�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 

India’s bio -agricultural advantage : A global functional nutrition powerhouse

India’s scale advantage in high-value 
nutrition crops

Millets
18 MMT 
production

~43% of 
global output

Climate-resilient, low -GI grains anchoring 
functional staples

Pulses
27–29 MMT 
production

The plant-protein backbone for 
clean-label nutrition

Turmeric

Dominant origin for curcuminoid -rich 
bioactive spice inputs

>1 MMT
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production

27% of global 
consumption

75% of global 
production

Medicinal plants and aromatics

Deep herbal reservoir for standardized, 
claim-aligned botanicals

6,500+ 
documented
species
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actively traded

From farm to 
specification

India’s integrated supply, science 
and standards architecture

Supply architecture
(FPO-led)

�ƒ Aggregation & traceability

�ƒ Farm-proximate processing

�ƒ Specification-ready inputs

Standards and evidence
infrastructure

ICMR–NIN 
� �J�<�9���'���=�9�J���'���L�M�D�!

FSSAI
(nutraceutical & claims guidance)

CTRI
(prospective trial registration)

Trusted claims and continuity

Label portability with ongoing 
post-market monitoring and 

quality surveillance

Export-ready products

Identity -preserved supply of 
biofortified cereals, pulses, 

turmeric and MAPs

Evidence-aligned products

Fortified staples and functional 
foods built on RDA, EAR, TUL 

dosing and CTRI-registered trials

Specification-ready inputs

Identity -preserved grains, 
standardized botanicals, 

bioactive premixes

India’s nutrition 
opportunity

Linking agriculture 
with nutrition: 
Agriculture as the structural 
foundation of India’s 
nutraceutical dominance 
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India’s nutraceutical opportunity comes from its farms, 
�f�g�l���b�m�k�l���^�j�g�e���e�Y�j�c�]�l���\�]�e�Y�f�\�&���L�`�]���[�g�m�f�l�j�q���_�j�g�o�k���Y��
�o�a�\�]���e�a�p���g�^���[�j�g�h�k���d�a�c�]���e�a�d�d�]�l�k�$���h�m�d�k�]�k�$���g�a�d�k�]�]�\�k�$���k�h�a�[�]�k�$��
medicinal plants and plant-based protein sources. This 
�\�a�n�]�j�k�a�l�q���a�k���l�`�]���Z�Y�k�]���g�f���o�`�a�[�`���k�l�j�g�f�_���f�m�l�j�a�l�a�g�f��
products can be built. India’�k���Z�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f���h�a�h�]�d�a�f�]��
adds to this base by moving nutrition-dense traits from 
breeding to cultivation and into the food system. As 
this spreads across cereals, pulses, spices and 
�Z�g�l�Y�f�a�[�Y�d�k�$���l�`�]���^�Y�j�e���f�]�l�o�g�j�c���k�l�Y�j�l�k���l�g���o�g�j�c���Y�k���Y���k�a�e�h�d�]��
nutrition innovation system that supplies 
trait-enriched grains and bioactive ingredients for 
�^�g�j�l�a�Õ�]�\���Y�f�\���^�m�f�[�l�a�g�f�Y�d���^�g�g�\�k�& 

This system is easier to scale and trust because it pairs 
�^�Y�e�a�d�a�Y�j���l�j�Y�\�a�l�a�g�f�k���o�a�l�`���[�d�]�Y�j���j�m�d�]�k�&���9�q�m�j�n�]�\�Y���c�]�]�h�k��
ingredient-to-�`�]�Y�d�l�`���d�a�f�c�k���]�Y�k�q���l�g���m�f�\�]�j�k�l�Y�f�\�$���o�`�a�d�]��
modern studies and national dosing guidance help 
�Z�j�Y�f�\�k���e�Y�c�]���k�Y�^�]���^�g�j�e�m�d�Y�l�a�g�f�k���o�a�l�`���[�d�]�Y�j���d�Ybels. 
Together, these pieces form a clean loop: select the 
�j�a�_�`�l���l�j�Y�a�l�k�$���_�j�g�o���Y�f�\���h�j�g�[�]�k�k���l�g���Y���k�]�l���k�h�]�[�a�Õ�[�Y�l�a�g�f�$��
�l�]�k�l���Y�f�\���d�Y�Z�]�d���o�a�l�`���]�n�a�\�]�f�[�]�$���Y�f�\���\�]�d�a�n�]�j���]�n�]�j�q�\�Y�q��
foods that lift nutrition in India and build readiness for 
export. 

Table 1: India’s agri-nutrition substrates and functional pathways39 40 41 42 43 44 45 46 47 48 49 50

Input 
Nutrient or 
bioactive focus 

Field-level evidence End products Enablers to scale 

�:�a�g�^�g�j�l�a�Õ�]�\��
rice 

Zinc and other 
micronutrients by 
variety 

ICAR–IIRR adoption and 
nutrition outcomes; 
HarvestPlus pipeline  

�>�g�j�l�a�Õ�]�\���c�]�j�f�]�d�k�$��
�h�j�]�e�a�p�]�k�$���^�g�j�l�a�Õ�]�\��
staples 

Seed systems and mill 
co-processing  

Millets 
Fiber, minerals, 
�d�g�o���?�A 

FPO aggregation and 
�Z�j�Y�f�\�]�\���K�C�M�k��

Diabetes-friendly staples, 
high-�Õ�Z�]�j���e�a�p�]�k�$���j�]�Y�\�q-
to-eat 

FPO hubs, dehulling and 
�Ö�Y�c�a�f�_�$���g�j�a�_�a�f���Z�j�Y�f�\�a�f�_ 

Turmeric to 
curcumin 

Curcuminoids 
Cultivation practices and 
export continuity  

Standardized extracts, 
beverages, gummies, 
capsules 

Contract farming and 
�]�p�l�j�Y�[�l�a�g�f���o�a�l�`���I�;���k�h�]�[�k 

�9�k�`�o�Y�_�Y�f�\�`�Y��
and MAPs 

Withanolides and 
phytochemicals 

Demand–supply base 
and traceability pilots 

Adaptogen blends for 
stress and sleep 

Spec to soil contracting 
and lab standardization 

Pulses to plant 
proteins 

Protein isolates 
and concentrates 

Rising nutraceutical 
�Y�o�Y�j�]�f�]�k�k���Y�f�\���m�k�Y�_�]��

Functional beverages and 
protein supplements, 
bars, blends 

Dal value chains and 
protein extraction  

39 �É�;�J�H���:�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f�$���R�a�f�[���J�a�[�]���K�m�[�[�]�k�k���K�l�g�j�q�$�Ê���A�;�9�J–IIRR, 2023, https://icar-�a�a�j�j�&�g�j�_�'�K�m�[�[�]�k�k�K�l�g�j�a�]�k�'�;�J�H���*�(�:�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
40 �É�A�f�\�a�Y���;�g�m�f�l�j�q���G�n�]�j�n�a�]�o�2���:�a�g�^�g�j�l�a�Õ�]�\���;�j�g�h�k�$�Ê���@�Y�j�n�]�k�l�H�d�m�k�$���*�(�*�,�$���`�l�l�h�k�2�'�'�o�o�o�&�`�Y�j�n�]�k�l�h�d�m�k�&�g�j�_�'�[�g�m�f�l�j�a�]�k�'�a�f�\�a�Y�' – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
41 �É�D�Y�j�_�]���K�[�Y�d�]���K�l�Y�h�d�]���>�g�g�\���>�g�j�l�a�Õ�[�Y�l�a�g�f���Y�k���Y���H�m�Z�d�a�[���@�]�Y�d�l�`���K�l�j�Y�l�]�_�q�$�Ê���H�&���J�&���?�m�h�l�Y�$���A�f�\�a�Y�f���B�&���H�m�Z�d�a�[���@�]�Y�d�l�`�$���*�(�*�*�$��
�`�l�l�h�k�2�'�'�b�g�m�j�f�Y�d�k�&�d�o�o�&�[�g�e�'�A�B�H�@�'�^�m�d�d�l�]�p�l�'�*�(�*�*�'�.�.�(�+�(�'�D�Y�j�_�]�W�k�[�Y�d�]�W�K�l�Y�h�d�]�W�>�g�g�\�W�>�g�j�l�a�Õ�[�Y�l�a�g�f�W�Y�k�W�Y�&�)�-�&�Y�k�h�p – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
42 �É�>�H�G���H�j�g�Õ�d�]�k�2���E�a�d�d�]�l���K�m�[�[�]�k�k���K�l�g�j�a�]�k�$�Ê���A�;�9�J–IIMR, 2023, �`�l�l�h�k�2�'�'�o�o�o�&�e�a�d�d�]�l�k�&�j�]�k�&�a�f�'�h�\� �̂'�k�m�[�[�]�k�k�W�k�l�g�j�a�]�k�'�A�A�E�J�W�>�H�G�W�H�j�g�Õ�d�]�k�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
43 �É�E�a�d�d�]�l���N�Y�d�m�]���;�`�Y�a�f���Y�f�\���;�Y�k�]�k�$�Ê���K�=�D�;�G���>�g�m�f�\�Y�l�a�g�f�$���*�(�*�+�$���`�l�l�h�k�2�'�'�k�]�d�[�g�^�g�m�f�\�Y�l�a�g�f�&�g�j�_�'�o�h-�[�g�f�l�]�f�l�'�m�h�d�g�Y�\�k�'�*�(�*�+�'�(�.�'�E�a�d�d�]�l-Value-Chain-and-Cases.pdf – 
�9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
44 �É�J�g�d�]���g�^���E�a�d�d�]�l���E�g�\�]�d���a�f���?�]�f�]�j�Y�l�a�f�_���A�f�[�g�e�]���l�g���>�H�G�k�$�Ê���B�m�k�l���9�_�j�a�[�m�d�l�m�j�]�$���*�(�*�+�$��
�`�l�l�h�k�2�'�'�b�m�k�l�Y�_�j�a�[�m�d�l�m�j�]�&�a�f�'�Õ�d�]�k�'�e�Y�_�Y�r�a�f�]�'�*�(�*�+�'�b�Y�f�m�Y�j�q�'�(�(�+���*�(�J�g�d�]���*�(�g�^���*�(�E�a�d�d�]�l���*�(�E�g�\�]�d���*�(�a�f���*�(�_�]�f�]�j�Y�l�a�f�_���*�(�a�f�[�g�e�]���*�(�l�g���*�(�>�H�Gs.pdf – Accessed on 
�)�.���>�]�Z���*�(�*�. 
�,�- �É�;�m�d�l�a�n�Y�l�a�g�f���H�j�Y�[�l�a�[�]�k�2���L�m�j�e�]�j�a�[�$�Ê���A�f�\�a�Y�f���K�h�a�[�]�k���:�g�Y�j�\�$���*�(�*�,�$���`�l�l�h�k�2�'�'�o�o�o�&�a�f�\�a�Y�f�k�h�a�[�]�k�&�[�g�e�'�k�a�l�]�k�'�\�]� �̂Y�m�d�l�'�Õ�d�]�k�'�[�m�d�l�a�n�Y�l�a�g�f�W�h�j�Y�[�l�a�[�]�k-�L�M�J�E�=�J�A�;-1.pdf – 
�9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�,�.  �É�E�Y�b�g�j���A�l�]�e-�o�a�k�]���=�p�h�g�j�l�$���*�(�*�-�$�Ê���A�f�\�a�Y�f���K�h�a�[�]�k���:�g�Y�j�\�$���*�(�*�-�$��
�`�l�l�h�k�2�'�'�o�o�o�&�a�f�\�a�Y�f�k�h�a�[�]�k�&�[�g�e�'�k�a�l�]�k�'�\�]� �̂Y�m�d�l�'�Õ�d�]�k�'�e�Y�b�g�j���*�(�a�l�]�e�o�a�k�]���*�(�]�p�h�g�j�l���*�(�*�(�*�-���*�(�o�]�Z�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
47 Medicinal Plants in India: Demand and Supply Assessment,” NMPB, 
�`�l�l�h�k�2�'�'�f�e�h�Z�&�f�a�[�&�a�f�'�k�a�l�]�k�'�\�]� �̂Y�m�d�l�'�Õ�d�]�k�'�H�j�g�b�]�[�l�k�'�E�]�\�a�[�a�f�Y�d�W�H�d�Y�f�l�k�W�a�f�W�A�f�\�a�Y�W�9�f�W�9�k�k�]�k�k�e�]�f�l�W�g�^�W�l�`�]�a�j�W�<�]�e�Y�f�\�W�Y�f�\�W�K�m�h�h�d�q�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�,�0 �É�E�]�\�a�[�a�f�Y�d���H�d�Y�f�l�k���;�g�f�l�j�Y�[�l���>�Y�j�e�a�f�_���Y�f�\���9�\�n�Y�f�l�Y�_�]�k�$�Ê���9�_�j�a�>�Y�j�e�a�f�_�$���*�(�*�,�$���`�l�l�h�k�2�'�'�o�o�o�&�Y�_�j�a� �̂Y�j�e�a�f�_�&�a�f�'�e�]�\�a�[�a�f�Y�d-plants-contract-farming-and-advantages – 
�9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
49 �É�9�o�Y�j�]�f�]�k�k�$���H�]�j�[�]�h�l�a�g�f���Y�f�\���M�k�Y�_�]���g�^���F�m�l�j�Y�[�]�m�l�a�[�Y�d�k���a�f���A�f�\�a�Y�f���K�g�[�a�]�l�q�$�Ê���9�&���E�]�f�g�f���]�l���Y�d�&�$���*�(�*�)�$���`�l�l�h�k�2�'�'�o�o�o�&�j�]�k�]�Y�j�[�`�_�Y�l�]�&�f�]�l�'�h�j�g�Õ�d�]�'�9�f�m�k�`�c�Y-Menon-
�*�'�h�m�Z�d�a�[�Y�l�a�g�f�'�+�-�-�-�1�-�)�)�*�W�9�o�Y�j�]�f�]�k�k�W�H�]�j�[�]�h�l�a�g�f�W�Y�f�\�W�M�k�Y�_�]�W�g�^�W�F�m�l�j�Y�[�]�m�l�a�[�Y�d�k�W�a�f�W�A�f�\�a�Y�f�W�K�g�[�a�]�l�q�'�d�a�f�c�k�'�.�)�/�/� �̂Y�(�*�]�]�^�-�+�]�-�)�]�)�]�[�]�1�0�0�'�9�o�Yreness-Perception-
and-�M�k�Y�_�]-of-Nutraceuticals-in-Indian-Society.pdf – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�-�( �É�H�Y�k�l�$���H�j�]�k�]�f�l�$���Y�f�\���D�a�c�]�d�q���>�m�l�m�j�]���g�^���F�m�l�j�Y�[�]�m�l�a�[�Y�d�k�$�Ê���9�&���H�&���K�a�f�_�`�$���B�&���H�`�Y�j�e�&���:�a�g�Y�d�d�a�]�\���K�[�a�&�$���*�(�*�+�$��
�`�l�l�h�k�2�'�'�b�g�m�j�f�Y�d�k�&�d�o�o�&�[�g�e�'�b�h�Z�k�'�^�m�d�d�l�]�p�l�'�*�(�*�+�'�)�-�(�*�(�'�h�Y�k�l�$�W�h�j�]�k�]�f�l�$�W�Y�f�\�W�d�a�c�]�d�q�W�^�m�l�m�j�]�W�g�^�W�f�m�l�j�Y�[�]�m�l�a�[�Y�d�k�&�*�&�Y�k�h�p – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
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India’s agri-nutrition approach links farm to fork. Trait 
selection and procurement targets are guided by 
�f�m�l�j�a�l�a�g�f���_�g�Y�d�k���Y�f�\���d�Y�Z�]�d�k���Y�j�]���a�f�^�g�j�e�]�\���Z�q���Õ�]�d�\���\�Y�l�Y��
through surveillance and trials. On the input side, 
�Z�a�g�^�g�j�l�a�Õ�]�\���[�]�j�]�Y�d�k���k�m�h�h�d�q���e�a�[�j�g�f�m�l�j�a�]�f�l-dense grain 
str�]�Y�e�k���l�`�Y�l���Õ�l���a�f�l�g���d�Y�j�_�]-�k�[�Y�d�]���^�g�j�l�a�Õ�[�Y�l�a�g�f���h�j�g�_�j�Y�e�k��
�o�`�g�k�]���^�]�Y�k�a�Z�a�d�a�l�q���`�Y�k���Z�]�]�f���\�]�e�g�f�k�l�j�Y�l�]�\���a�f���A�f�\�a�Y�f��
institutional channels. 

�A�f�\�a�Y�Ì�k���\�Y�l�Y���k�`�g�o�k���l�`�Y�l���`�a�_�`�]�j���m�d�l�j�Y-processed intake 
�Y�f�\���d�g�o�]�j���\�a�]�l�Y�j�q���\�a�n�]�j�k�a�l�q���Y�j�]���d�a�f�c�]�\���o�a�l�`���f�m�l�j�a�l�a�g�f��

gaps �-�)�&���H�g�j�l�^�g�d�a�g�k���[�g�m�d�\���d�]�Y�f���l�g�o�Y�j�\���^�Y�j�e-proximate, 
�e�a�f�a�e�Y�d�d�q���h�j�g�[�]�k�k�]�\���Y�f�\���^�g�j�l�a�Õ�]�\���^�g�g�\�k���l�`�Y�l���[�d�g�k�]��

�l�`�g�k�]���_�Y�h�k�&���O�`�]�f���l�`�a�k���k�`�a�^�l���a�k���_�m�a�\�]�\���Z�q���\�g�k�]���Õ�f�\�a�f�_�k��
from India-based randomized trials, teams can set 
next-season targets for seed traits, agronomy and 
�h�j�]�e�a�p���d�]�n�]�d�k���o�a�l�`���e�g�j�]���h�j�]�[�a�k�a�g�f�-�* �-�+. 

This creates a clear farm-to-fork and table-to-farm 
�d�g�g�h�&���=�n�a�\�]�f�[�]���^�j�g�e���d�Y�Z�]�d�k�$���k�m�j�n�]�a�d�d�Y�f�[�]���Y�f�\���l�j�a�Y�d�k��
�a�f�^�g�j�e�k���o�`�Y�l���l�g���_�j�g�o���Y�f�\���`�g�o���l�g���h�j�g�[�]�k�k�&���A�f���l�m�j�f�$��
processing returns ingredients that match the label 
�Y�f�\���l�`�]���[�d�Y�a�e�&���L�`�Y�l���a�k���`�g�o���Y���`�a�_�`-trust nutrition value 
�[�`�Y�a�f���o�g�j�c�k�2���a�f�h�m�l���\�]�[�a�k�a�g�f�k���Y�j�]���\�j�a�n�]�f���Zy proof and 
end-�h�j�g�\�m�[�l�k���\�]�d�a�n�]�j���e�]�Y�k�m�j�Y�Z�d�]���f�m�l�j�a�l�a�g�f���o�a�l�`�g�m�l��

forcing big changes in consumption �-�,. 

Case study 1: Farm-to-fork translation: Zinc-�]�f�j�a�[�`�]�\���j�a�[�]���d�a�f�c�k���l�j�Y�a�l���k�l�Y�Z�a�d�a�l�q�$���h�j�g�[�]�k�k�a�f�_���Y�f�\���^�g�j�l�a�Õ�[�Y�l�a�g�f���l�g���j�]�Y�d-world 
nutrition55 

�-�) �É�M�d�l�j�Y-Processed Food, Dietary Diversity and the Risk of Nutritional Inadequacy Among Adults in India,” S. Srivastava et al., Public Health Nutrition, 2023, 
�`�l�l�h�k�2�'�'�o�o�o�&�[�Y�e�Z�j�a�\�_�]�&�g�j�_�'�[�g�j�]�'�b�g�m�j�f�Y�d�k�'�h�m�Z�d�a�[-health-nutrition/article/intake-of-ultraprocessed-food-dietary-diversity-and-the-risk-of-nutritional-inadequacy-
among-adults-in-�a�f�\�a�Y�'�:�=�=�*�-�9�9�(�<�9�+�-�/�*�:�.�(�0�-�,�.�1�=�9�0�+�>�>�;�9�0�> – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�-�* �É�<�a�]�l���L�j�Y�f�k�a�l�a�g�f�k���Y�f�\���@�]�Y�d�l�`���a�f���A�f�\�a�Y�$�Ê���9�&���J�&���K�a�f�`�Y���]�l���Y�d�&�$���>�j�g�f�l�a�]�j�k���a�f���F�m�l�j�a�l�a�g�f�$���*�(�*�*�$��
�`�l�l�h�k�2�'�'�o�o�o�&�^�j�g�f�l�a�]�j�k�a�f�&�g�j�_�'�b�g�m�j�f�Y�d�k�'�f�m�l�j�a�l�a�g�f�'�Y�j�l�a�[�d�]�k�'�)�(�&�+�+�0�1�'�^�f�m�l�&�*�(�*�*�&�)�(�/�/�,�,�+�'�^�m�d�d – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�-�+ �É�J�Y�f�\�g�e�a�r�]�\���L�j�a�Y�d�k���a�f���A�f�\�a�Y�f���;�g�`�g�j�l�k�$�Ê���H�D�G�K���G�F�=�$���*�(�*�+�$���`�l�l�h�k�2�'�'�b�g�m�j�f�Y�d�k�&�h�d�g�k�&�g�j�_�'�h�d�g�k�g�f�]�'�Y�j�l�a�[�d�]�7�a�\�5�)�(�&�)�+�/�)�'�b�g�m�j�f�Y�d�&�h�g�f�]�&�(�*�0�*�.�0�0 – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z��
�*�(�*�.  
�-�, �É�D�Y�j�_�]���K�[�Y�d�]���K�l�Y�h�d�]���>�g�g�\���>�g�j�l�a�Õ�[�Y�l�a�g�f���Y�k���Y���H�m�Z�d�a�[���@�]�Y�d�l�`���K�l�j�Y�l�]�_�q�$�Ê���H�&���J�&���?�m�h�l�Y�$���A�f�\�a�Y�f���B�&���H�m�Z�d�a�[���@�]�Y�d�l�`�$���*�(�*�*�$��
�`�l�l�h�k�2�'�'�b�g�m�j�f�Y�d�k�&�d�o�o�&�[�g�e�'�A�B�H�@�'�^�m�d�d�l�]�p�l�'�*�(�*�*�'�.�.�(�+�(�'�D�Y�j�_�]�W�k�[�Y�d�]�W�K�l�Y�h�d�]�W�>�g�g�\�W�>�g�j�l�a�Õ�[�Y�l�a�g�f�W�Y�k�W�Y�&�)�-�&�Y�k�h�p – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�-�- �É�;�J�H���:�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f�$���R�a�f�[���J�a�[�]���K�m�[�[�]�k�k���K�l�g�j�q�$�Ê���A�;�9�J–IIRR, 2023, https://icar-�a�a�j�j�&�g�j�_�'�K�m�[�[�]�k�k�K�l�g�j�a�]�k�'�;�J�H���*�(�:�a�g�^�g�j�l�a�Õ�[�Y�l�a�g�f�&�h�\�^ – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 

Case study: Biofortified zinc rice - A working model of crop -to -nutrition translation

Zinc-enriched rice

Supply security

Traits and fortification lead to 
consistent procurement specs

Specification-led agriculture

�K�]�]�\���l�j�Y�a�l�k���Y�[�l���Y�k���j�Y�o-material 
specifications

Dual-market relevance

Feeds public programs and commercial 
premix markets

Trait stability

�ƒ Field-validated zinc trait; uplift in grain zinc
recorded

�ƒ Specification at the seed stage

Adoption at scale

�ƒ Adoption documented in ICAR–IIRR field
settings

�ƒ Trait survives natural farm variation

Milling fit

�ƒ �A�f�l�]�_�j�Y�l�]�k���o�a�l�`���[�m�j�j�]�f�l���e�a�d�d�a�f�_�3���f�g���\�a�]�l�Y�j�q
change needed

�ƒ �D�g�o-friction nutrition delivery

Fortified delivery

�ƒ Fortified rice kernels and premix feasibility
validated at population scale

�ƒ Converts field traits into fortified outputs

Pipeline depth

�ƒ Active pipeline for iron, zinc, provitamin A
across cereals

�ƒ Repeatable across seasons and geographies
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Documented FPO operations and standardized spice 
�]�p�l�j�Y�[�l�a�g�f���h�j�Y�[�l�a�[�]�k���k�`�g�o���l�`�]���Y�Z�a�d�a�l�q���l�g���e�]�Y�k�m�j�]�$��
�k�]�_�j�]�_�Y�l�]���Y�f�\���h�j�g�[�]�k�k���l�g���l�Y�j�_�]�l���k�h�]�[�a�Õ�[�Y�l�a�g�f�k�&��
�=�p�Y�e�h�d�]�k���a�f�[�d�m�\�]���d�g�o-�?�A���e�a�d�d�]�l���Ö�g�m�j�k���o�a�l�`���[�g�f�k�a�k�l�]�f�l��

quality and turmeric extracts meeting curcuminoid 
ranges. That operational reliability turns agronomy 
�a�f�l�g���k�h�]�[�a�Õ�[�Y�l�a�g�f���Y�f�\���h�j�]�h�Y�j�]�k���a�f�_�j�]�\�a�]�f�l�k���^�g�j��
claim-sensitive formulations�*�,���*�-���*�.. 

Case study 2: Millet FPOs help convert diverse smallholder production into consistent, process-ready grain streams suited for 
functional nutrition markets56 57 

�-�. �É�E�a�d�d�]�l���N�Y�d�m�]���;�`�Y�a�f���Y�f�\���;�Y�k�]�k�$�Ê���K�=�D�;�G���>�g�m�f�\�Y�l�a�g�f�$���*�(�*�+�$���`�l�l�h�k�2�'�'�k�]�d�[�g�^�g�m�f�\�Y�l�a�g�f�&�g�j�_�'�o�h-�[�g�f�l�]�f�l�'�m�h�d�g�Y�\�k�'�*�(�*�+�'�(�.�'�E�a�d�d�]�l-Value-Chain-and-Cases.pdf – 
�9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z���*�(�*�. 
�-�/ �É�A�f�\�a�Y�f���E�a�d�d�]�l�k�$�Ê���9�_�j�a�[�m�d�l�m�j�Y�d���Y�f�\���H�j�g�[�]�k�k�]�\���>�g�g�\���H�j�g�\�m�[�l�k���=�p�h�g�j�l���<�]�n�]�d�g�h�e�]�f�l���9�m�l�`�g�j�a�l�q��� �9�H�=�<�9�!�$��https://apeda.gov.in/IndianMillets – �9�[�[�]�k�k�]�\���g�f���)�.���>�]�Z��
�*�(�*�.  

Case study: Millet FPOs as functional ingredient systems

18 MMT 
Millet production in India

�ƒ India’s millet belts supply low-GI,
fiber-dense, micronutrient-rich grains
�Y�d�a�_�f�]�\���o�a�l�`���e�]�l�Y�Z�g�d�a�[���`�]�Y�d�l�`���h�g�k�a�l�a�g�f�a�f�_

�ƒ Producer-level creates consistent
procurement, aggregation and batch-�o�a�k�]
quality control

�ƒ �L�`�]���_�d�g�Z�Y�d���k�`�a�^�l���l�g�o�Y�j�\��climate-smart,
minimally processed, farm-proximate
�a�f�_�j�]�\�a�]�f�l�k���Y�d�a�_�f�k���\�a�j�]�[�l�d�q���o�a�l�`���A�f�\�a�Y�Ì�k���f�Y�l�m�j�Y�d
millet strengths

Studies on India’s millet value chains show how FPOs improve production, processing and market access for 
nutrient -rich millets. Stronger aggregation, better primary processing and higher incomes are documented 
where organized models are in place

Millet FPOs: Traceable, functional grain systems at scale

Organized farmer aggregation

�ƒ FPOs in Karnataka, Odisha, Andhra Pradesh
and Maharashtra pool production through
structured enrolment

�ƒ Aggregation hubs enforce basic quality checks
(moisture, grain size, purity)

Processing discipline

�ƒ FPO hubs run cleaning, grading and dehulling

�ƒ Primary processing ensures stable,
functional-grade output

�ƒ Functional integrity maintained with minimal
intervention

Traceability and identity preservation

�ƒ FPOs in Odisha, Karnataka and Andhra Pradesh
provide plot-to-lot traceability

�ƒ �=�f�Y�Z�d�]�k���a�\�]�f�l�a�l�q-preserved millets for
premium/origin-certified markets

Functional market alignment

�ƒ Globally recognized as climate-smart grains

�ƒ Ideal for clean-label, minimally processed
functional foods
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Case study 3: Value chain development of Meghalaya's Lakadong turmeric enabled by state interventions 

India’s global competitiveness in nutraceuticals is 
rooted in agriculture. �9���m�f�a�i�m�]�d�q���\�a�n�]�j�k�a�Õ�]�\���[�j�g�h���Z�Y�k�], 
bioactive ingredients, organized supply chains and 
�_�j�g�o�a�f�_���]�n�a�\�]�f�[�]���d�a�f�c���Y�_�j�a�[�m�d�l�m�j�]���\�a�j�]�[�l�d�q���l�g���f�m�l�j�a�l�a�g�f��
outcomes, positioning India as a reliable supplier to 
global nutraceutical markets. As more traits, grains 
and botanicals move through farm-to-�^�g�j�c���h�Y�l�`�o�Y�q�k�$��
�l�`�]���[�g�f�f�]�[�l�a�g�f���Z�]�l�o�]�]�f���o�`�Y�l���a�k���_�j�g�o�f���Y�f�\���o�`�Y�l��
supports health becomes clearer and more 

dependable. Clear regulatory guidance and 
India-spe�[�a�Õ�[���l�j�a�Y�d�k���e�Y�c�]���[�d�Y�a�e�k���Y�f�\���d�Y�Z�]�d�k���h�g�j�l�Y�Z�d�]��
across jurisdictions.  

This foundation is strengthened by the policy and 
regulatory systems enabling the ecosystem. India has 
�l�`�]���_�m�a�\�Y�f�[�]�$���a�f�k�l�a�l�m�l�a�g�f�Y�d���^�j�Y�e�]�o�g�j�c�k���Y�f�\��public 
programs needed to support a nutrition-aligned food 
system. 

0.94

Lakadong Turmeric, Meghalaya: From organized cultivation to specification -ready curcumin inputs

Lakadong �L�m�j�e�]�j�a�[���^�Y�j�e�]�j�k���^�j�g�e���O�]�k�l���B�Y�a�f�l�a�Y���@�a�d�d�k�$��
Meghalaya

About Lakadong Turmeric

�?�j�g�o�f��
exclusively 
in the West 
�B�Y�a�f�l�a�Y���@�a�d�d�k��

of 
Meghalaya

Has the 
highest 

curcumin 
content of

7%-12%

Farming is 
undertaken 

in 124 
villages by 

13,000 
�o�g�e�]�f��

farmers and 
collectives

Curcumin-rich origin provides a bioactive substrate 
that is relevant to food, wellness and nutraceutical use 

when processed and standardized well

Seed to field Processing to extraction Markets and distribution

�ƒ �v�*�$�-�(�(���E�L���i�m�Y�d�a�l�q���k�]�]�\s
supplied to farmers; area and
output expanded through
organized government support

�ƒ Training provided via SHGs,
ATMA, NRLM and technical
partnerships

�ƒ Women-led cultivation
strengthened through collective
mobilization

�ƒ �)�-���^�Y�j�e-gate Collective
Marketing Centres established
�o�a�l�`���o�Y�k�`�]�j�k�$���k�d�a�[�]�j�k���Y�f�\���k�g�d�Y�j
tunnel dryers

�ƒ Primary processing shifted
closer to farms, improving 
quality and reducing drudgery

�ƒ Curcumin extraction units
introduced to enable
higher-value outputs

�ƒ Interest-free loans (INR4
crore+) and grants (INR3.3
crore+) enabled procurement,
�h�j�g�[�]�k�k�a�f�_���Y�f�\���o�g�j�c�a�f�_���[�Y�h�a�l�Y�d
�^�d�g�o

�ƒ �=�p�h�g�j�l���l�g���l�`�]���M�K�$���F�]�l�`�]�j�d�Y�f�\�k�$
�l�`�]���M�C�$���Y�f�\���J�m�k�k�a�Y�$���k�m�h�h�g�j�l�]�\
by branding, traceability efforts
and GI processes

Mission-mode convergence across seed systems, processing, finance and markets converts a 
region-specific crop into a stable nutrition input chain

Branding and promotion initiativesCurcumin extraction unit at Laskein blockSeed distribution by cultivators
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5. Policy landscape of India

 

 

 

India’s nutrition and nutraceutical policy landscape is 
evolving into a coordinated, multi-ministerial 
�]�[�g�k�q�k�l�]�e���Y�d�a�_�f�]�\���o�a�l�`���l�`�]���N�a�c�k�a�l���:�`�Y�j�Y�l���8�*�(�,�/���n�a�k�a�g�f��
of building a healthy, productive and globally 
competitive nation. The current policy landscape for 
the nutraceutical and functional food ecosystem can 
be aligned across ministries from production, nutrition 
�h�j�g�e�g�l�a�g�f�$���e�Y�f�m�^�Y�[�l�m�j�a�f�_�$���j�]�_�m�d�Y�l�g�j�q���^�j�Y�e�]�o�g�j�c�k�$��
traditional practices and innovation promoted under 
�9�Q�M�K�@�&���:�m�a�d�\�a�f�_���g�f���l�`�a�k���a�f�l�]�_�j�Y�l�]�\���Y�h�h�j�g�Y�[�`�$���lhe 
enabling policy environment for the nutraceutical and 
functional food sector is anchored in a set of 
convergent national missions, policies, schemes and 
regulatory reforms that collectively advance the 
NutriBharat@2047 vision. Flagship missions such as 
the National Food Security Mission, POSHAN Abhiyaan 
2.0, Anaemia Mukt Bharat, MID-�<�9�Q���E�]�Y�d�'�H�E��
POSHAN, Nutri-�;�]�j�]�Y�d�k��� �e�a�d�d�]�l�k�!���Y�f�\���9�Q�M�K�@-led 
medicinal plant initiatives strengthen demand for 
nutrient-�\�]�f�k�]���^�g�g�\�k���Y�[�j�g�k�k���l�`�]���d�a�^�]���[�q�[�d�]���o�`�a�d�]��
promoting indigenous bioresources like millets, 
�l�m�j�e�]�j�a�[�$���Y�k�`�o�Y�_�Y�f�\�`�Y���Y�f�\���Y�e�d�Y�&�� 

On the supply side, schemes such as the Production 
Linked Incentive (PLI) for Food Processing (health 
supplements category), PM-�>�E�=�$���E�]�_�Y���>�g�g�\���H�Y�j�c�k���Y�f�\��
�E�Y�c�]���a�f���A�f�\�a�Y���[�Y�l�Y�d�q�r�]���a�f�\�m�k�l�j�a�Y�d���e�Y�f�m�^�Y�[�l�m�j�a�f�_�$���E�K�E�=��
participation and value addition. The regulatory 
ecosystem, led by FSSAI through the Nutraceutical 
�J�]�_�m�d�Y�l�a�g�f�k�$���]�p�h�Y�f�\�]�\���a�f�_�j�]�\�a�]�f�l���Y�h�h�j�g�n�Y�d�k�$���\�]�Õ�f�]�\��
dosage limits, rationalized claims and movement 
�l�g�o�Y�j�\���]�n�a�\�]�f�[�]-based, globally harmonized 
standards, provides predictability and export 
readiness. Together, these measures address zero 
malnutrition, reduction of anemia and micronutrient 
�\�]�Õ�[�a�]�f�[�a�]�k���Y�f�\���f�g�f-�[�g�e�e�m�f�a�[�Y�Z�d�]���\�a�k�]�Y�k�]���j�a�k�c�$���o�`�a�d�]��
positioning India as a global nutraceutical 
�e�Y�f�m�^�Y�[�l�m�j�a�f�_���Y�f�\���9�Q�M�K�@���a�f�f�g�n�Y�l�a�g�f���`�m�Z�&���L�`�a�k��
coordinated, multi-ministeria�d���^�j�Y�e�]�o�g�j�c���]�e�Z�g�\�a�]�k��
NutriBharat@2047 as a fusion of tradition and 
innovation in pursuit of a healthier, self-reliant and 
globally competitive Viksit Bharat.  

Policy landscape 
of India 
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