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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]dghe]fl bgmjf]g& O ad] AflaY Yk eY\] ka_faO]
progress in improving food availability, persistent

[CYdd]f_]k km[> Yk ea[jgfmlja]fl \]O[a]f[alk$ hjgl]e
inadequacy, lifestyle disorders and uneven dietary

diversity highlight the need to move beyond calorie

km~O[a]f[q IlgoYj\ tsensiive,yalue-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

hYl'oYq Ig Zja\_] fmljalawiyghdinndhtion,
standardization and scalable market solutions. Globally,

the nutraceutical sector is expanding rapidly, driven by
preventive healthcare trends, biotechnology

Y\nYf[]le]flk Yf\ _jgoaf_ [gfkme]j YoY|]f]kk —
[j1Ylaf_ ka_fad[Yfl gh fiayjhdif.ala]k

Anchored in national initiatives such as ‘Poshan Abhiyaan’

Yf\ Yda_f]\ oal  I'] nakagf g~ E9leYfajzZ Yj :"YjYlIl
is reinforcing its commitment to holistic nutrition security.

By integrating science-backed nutraceutical innovation

oal” af\a_]fgmdieats liké¢ 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]flaO[ nYda\Ylagf Ig ]e]j_] Yk Y Ifmkl]\ _dgzZYd
Y\nYflaf_ "1YdI'$ kmklYafYZadalqg Yf\ aff[dmkan] _
daf] oal” I'] YkhajYlagharag@264ilja:

To support this transformative journey, ASSOCHAM, in

hYjlfljk ah oal> =Q$ hjlk]flk I'Indiasyjl gf E

nutritional transition through nutraceuticals and

functional foods.” L] jlhgjl gmlidaf]k kljYIl]_a[ hYl'oYqgk
lg kIj]f_1"]f hgda[q ~jYe]ogjck$ "gkivEnjlk]Yj["
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

Jph]jlk o gk] afka_"lk "Yn] k’Yh]\ I"ak cfgod]\_] h°
O] "gh] 1I'] jl1hgjl oadd hjgna\] mk]~md af~gjeYlagf
insights to stakeholders and policymakers.

Saurabh Sanyal




India’s nutrition and health landscape is undergoing a
ka_faO[Yfl IjYfk~rgjeYlagf$ k’Yh]\ Zzq jakaf_
Ingdnaf_ [gfkme]j f]]\k$ k[a]flaO[ hjg_jlkk
fYlagfYd "g[mk gf hghmdYlagf o]l]ddZ]af_&
\]O[alf[a]lk Yf\ da1dtetigisdapps continue to
afOm]f[] hjg\m[lanalq Yf\ J[gfgeal jlkada]f[]
nutraceuticals and functional foods are emerging as
strategic contributors to India’s long-term development
[jYb][lgjg& L] k][lgj ak Z][geaf_ [1fljYd Ig °
country strengthens human capital and prepares for a
healthier, more productive future.

9 flo h'Yk] g” _jgol® ak IYcaf_ k' Yh]$ \jan]
advancements in biotechnology, food processing, digital
imYdalqg kgkl]Jek Yf\' Y kljgf_]j gja]flYlagf Ig
based nutrition. These developments are elevating the
KIYfAYj\k g~ kY~]1g$ 17O [ ¥dayerchadioss 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
[gfkme]j [gfO\]f[]$ o a[  af Imjf kmhhgjlk Af
increasing participation in the global market.

The global nutraceutical market has observed accelerated
_jgol® *jge MK -((&.* Zaddagf af *(*-$ MK .
af *(*. lg MK )&)* ljaddagf Zq *(+, ;9?J g"
goaf_ Ig af[jl]Ykaf_ YoYj]fLthksBiousYitektyle,
nutritional needs and increasing affordability. The market
momentum is strong yet translating it into leverage for
Af\aYlik ]J[gfgea[ _jgol  jlimajlk fYna_Ylaf_ -
supply chains, variable research quality, evolving regulatory
expectations and diverse consumer needs. Maintaining
consistency in testing, strengthening compliance capacity

Yf\ hjgeglaf_ [j]\aZadalq -badkedkdlaiff] ]

remain essential. At the same time, access and affordability

[Yf Z] IphYf\]\ kg 'Yl 1] Z]f]1OI1k g™ aehjgn]
reach all communities. India’s inherent advantages in
biodiversity, agriculture, processing capabilities, rich
Ygmjn]la[ cfgod]\_] Yf\ \a_alYyd af*jYkljm[In
hgo]j*md hdYl~rgje ~gj I'] k][lgj lg k[Yd] jlkF
sustainably.



DIn]ljY_af_ Af\aYik kljgf_ Y_ja[mdIimjYyd ZYk] Ig_]I
9gmjn]\Y Yf\ 9QMK®@ kifiklaél —jYlaf_[g\ad]\
ljYValagfYd cfgod]\_] Yf\ ZglYfa[Yddq ja[  af_j]\a]
9 Q M Ka@ned nutraceutical and functional-food

~NjY e]ogj€ kan harmonize evidence, streamline

YhhjgnYdk Yf\ ]Jf°Yf[] _dgzZYd [j]\aZadalqg o ad]
klj]1f_1"]faf_ [gfkme]j Ijmkl Yf\ kY~]lq& L ak oYQ$ /
ogmd\ Z] YZd] Ig Zmad\ _dgzZYd Ijmkl Yf\ hgkalag
reliable source of science-backed, tradition-rooted

fmljalagf kgdmlaglkistiehgtheo 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

Jlgkgkl]e$ af[dm\af_ I'] \jan]jk k’Yhaf_ alk _jgol
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[lagf lgoYj\ Y egj] jlkadalfl$ af[d-nme&dyn] Yf\ "mIm
nutrilagf dYf\k[Yh] ~gj AflaY$ Yddrfiveroal  k][lgj
llgfgeal _jgol® hgkalagfaf_ AflaY af I'] _dgzZYd e\

AflaY klIYf\k YI Y Imjfaf_ hgafl o’ ]1j] I'] fmljY[Imla
sector can contribute meaningfully to national health

gml[ge]lk$ ]J[gfgeal _jgol™ Yf\ _dgzZyYd [geh]lalan]f]
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

r"gmflYlagf ~gj fYlagfYd o]J]ddZ]af_&

IAmit Vatsyayan Amit Bajaj
Partner and Partner,
Social Sector Leader, Social Sector,
=Q Aflay =Q Aflay
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summary

NutriBharat@2047 frames India’s next development
leap as a decisive shift from food security to true
nutrition security, recognizing that persistent
ealjgfmljalfl \]O[a]f[alk Yf\ mf\]jfm
[glpakl oal’ -Msingbdurden of lifestyle-related
non-communicable diseases. These dual challenges
lig\l hjg\m[lanalq$ o]Yc]f "meYf [Yh
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
fmljalfl _Yhk$ o ad] jleYafaf_ Yda_
health priorities and staple food-based programs.

L ] k][lgjik 1phYfkagf hjlk]flk Y ka_f
economic opportunity, particularly as India still
commands a small share of the global nutraceutical
llgfgeq& @golnlj$ I'] [j]\aZadalqg Yf'
fl[1kkYjqg Ig [geh]l] afl]jfYlagfYddqg ¢

emerge fromafoun\Ylagf g~ k[a]flaO[ nYda\Ylagf$

transparent and tiered claims governance and clear
jl_mdYlgjg hYl'oYgk& L ] hYh]j hgki
Y_If\Y oal af I'] Nackal :"YjYI8*(,/ I
extends the horizon to NutriBharat@2047,
emphasizing that a healthy, resilient population is

I"] Z]\jg[c g” af[dmkan] _jgol™ Yf\ _
competitiveness.

9 [gehYjYlan] jlna]Jo g™ _dgzZYd j]_m
highlights gaps that create ambiguity for both
industry and regulators in India. These include the
absence of a structured claims-jJnalo hYf]d$
klYfiYjlar]\ Ykk]kke]fl [jal]ljaY Yf\ Y




and nutrition claims-]nYdmYlagf *jYe]ogjc«

lgoYj\ _dgzyd zZ]kl hjY[la[]$ I'] hYh'
dlY\af_ oal” f#urjaiphl claims, maintaining

jigZmkl Ina\]f[] Od]lk Yf\ jlimajaf_ hj
supported by India-relevant human data for novel

actives and risk-reduction claims. Regulatory

modernization could enable this shift through

hgkalan] Yf\ f]_Ylan] af_j]\a]fl dakl

portal for compliance and claim submissions,

Al-enabled claim validation, an adverse-events
reportinggridand Y fYlagfYd imYdalg k]Yd dac]
to build trust domestically and internationally. The

paper also proposes an independent Endia Food

Health Claims Authority” oal™ [d]Y] lae]daf]lk$ la]j]
evidence standards and harmonized food-drug
Zzgmf\lYjalk af [ggjlafYlagf oal® 9QM
ambiguity and accelerate transparent

decision-making.

AflaYlk \aklaf[lan] Y\nYflY_] da]k a
and Ayurveda’s culturally rooted, botanically rich
“ljalY_] oal® eg\]jf fmljalagf k[a]f[]
trusted, globally relevant products. Realizing this
hgllflayYd$ "go]ln]j$ jlimajlk gn]j[gea
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,
Zzag~gjlaO[Ylagf hah]daf]lk Yf\ gj_Yf
ecosystems — to supply standardized, traceable,
nutrition-dense inputs from millets and pulses to

and plant proteins. By formalizing farm-to-fork value
["Yafk oal -P9 O]\ >HG [dmkl]jkebek
ZagY[lan] hjg[lkkaf_ "mzk$ [glaO]\
standards and digital traceability, India can build a
high-trust pipeline that supports both public health
outcomes and export readiness.

L] _jgol® hYl'oYq ak Yf[ gj]\ af ~gn
levers: science-led innovation, digital public
afrjYkljm[Imj]$ \an]jkaO]\ [gfkme]]j
’;qj' R@%ning policy reform translated into clear
implementation routes. These include scaling
India-relevant clinical and translational research;
erloying interoperable registries for ingredients,
claims, safety and supply-chain traceability;
strengthening affordability, access and consumer
YoYj]flkk3 Yf\ Yda_faf_ \gelkla[ k1Y
Codex for global market entry. A National
Nutraceutical & Functional Foods Mission is proposed
lg Yda_f hmzZda[ hjg[mjle]fl -baskd |n4q
formulations, catalyze functional crop corridors and
o0 ge]fled 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,
[dYaek _gn]jfYf[] Y H-alighdtiknhnovation
provides a platform to operationalize this roadmap.
Lg_1171j% 1'1k] jl1*gjek Zmad\ Y [j]\aZz
India to improve nutrition outcomes and advance
global leadership in science-ZY [c]\ Y f\ 9 QMK
o]ddflkk kgdmlagfké&

Imjelja[$ Yk oY_Yf\'Y$ egjaf_Y$ eY

akljall-

&

)



Introduction®

Malnutrition carries a profound economic and social @go]ln]j$ AflaYik hlj~gje Y2Hagrhoked?-

cost, draining up to US$3.5 trillion from the global decisively up the ladder, underpinned by robust

economy each year, or roughly US$500 per food-k][mjalqg kY~*]lq fllk F>K9'HE?C9Q!$ kl]Y\q
individual.® Thus, nutrition can be seenasa \]Ofaf_ gains in cereal productivity and stronger value added

driver of human capital and economic prosperity. With in agriculture — together signaling a more resilient and

persistent micronutrient gaps across all populations, a affordable food system.® This shift has, in turn,

future-ready nutrition strategy is essential for [gfljazmI]\ Ig I'] ZjgY\]j \gofoYj\ Ijlf\ af _dgZY«
building resilient, healthy and competitive societies. hunger levels.* L ak hjg_jlkk$ [geZaf]\ oal® jakaf_

“1Ydl” YoYjlflkk Yf\ ["Yf_af_ [gfkmehlagf hYII]j
km[® Yk egnaf_ YoYq "jge ]Jph]fialmj] gf klYhd]
high-value foods nationally and internationally -,

places the nutraceutical and functional foods sector

at a pivotal moment. India’s unique advantage lies in

Zg]f‘\af_ eg\ljf fmljalagf k[a]f[] oal  alk ja[’
Ayurveda and AYUSH heritage, offering trusted,

culturally aligned solutions through botanicals,

gZagla[k$ ~gjlad]\ ~gg\k Yf\ ]jZzYd ~gjemdYl

As global nutrition challenges intensify, the situation is

\aj] af eYfq dmadlg-income countries (LMICs)

across Africa and Asia. India, the most populous LMIC,

is no exception. With the highest proportion of stunted
[Cad\j]f *,&mf\]j On] Y\ egj] I'Yf -/ g»
ogel]f YA][I]I\ Zq YfleaY$ I'] [gmfljq ~*Y[]k
burden due to persistent undernutrition alongside

rising obesity and non-communicable diseases, .
[gehgmf\]\ *mjl ]j Zq oa\lkhj]lY\ “a\\]f ‘mf_h]Jj

arising from critical micronutrient gaps. Taken NutriBharat@2047 envisions leveraging this potential

together, these data sets present a nuanced and to build a future-ready nutrition ecosystem — one that
urgentpicture — gf] o']j] \a]lYjq hYl]jfk eYa Z]k|jjf_i1"]fk hmzda[ "]YdI'$ Zggklk J[gfgea[ _jgol
Ingdnaf_$ q]l Jkk]flaYd ftactpafifileid [a supports agriculture and enables access to foods that

persist. This underscores the imperative for India to nourish, prevent disease and protect long-term

adopt nutrition strategies that elevate both the quality 0]ddZz]aIréi@charts its coujk] 1go Y jAksit

and the nutrient density of foods consumed, so that Bharat 2047 , nutrition emerges as the backbone of

progress in food access is matched by progress in national development.

genuine nutritional security. Strengthening nutrition is
therefore central to India’s human capital formation
and its ambitions for 2047.

' ‘The Cost of Malnutrition: O q Hgda[q 9[lagf ak Mj_]fl $ ?2dgzYd HYf]d gf >gg\ Kgkllek Yf\ 9_ja[mdImj] ~gj Fmljalagf$ L=;@FA;9D
CostOfMalnutrition.pdf - 9 [[]1kk]\ gf ), >]Z *(*.
2ED]n]dk Yf\ 1j]f\k af [ad\ eYdfmljalagfE$ C]g Of\af_k g~ I'] *(*+ J\alagf$ MFA;=>"' 0O@G ' Ogjd\ :Yfc ?jgmh

Bgafl ;7ad\ EYdfmljalagf =klaeYI]k$ D]n]dk Yf\ Ij]f\k af ["ad\ eYdfmljalagf2 MFA;=>'0@ G'O gjAttesdetiomljgfath bgafl [Tad\ eY
* (%

3B E?gYd *2 =f\ "mf_]j$ Y[ a]ln] ~gg\ k][mjalq Yf\ aehjgn]\ fmljalagf Yf\ hjgegl] kmklYafyzd] Y_ja[mdImj]E$ FALA 9qg_$ FAL/
achieve food security and improved nutrition and promote sustainable agriculture- 9 [[]kk]\ gf ), >]Z *(*.

* The State of Food Security and Nutrition in the World, Panel Discussion-J] _agfYd H]jkh][lan]k$ G[lgZ]j *(*-$ AF<A9WKG>AWhY$f]dW\ak[mkkagfw*
9[[1kk]\ gf )- >]Z *(*
“Afl]jfYlagfyd ;gfkme]j Yf\ >gg\ Af\mkljg LjJf\k t =[gfgeCohstalzdYVa[des$] M&I9$ BY fmYjy[HKk]\ gf ), >]Z *(*
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Global micronutrient deficiencies and undernutrition snapshot

- Undernutrition among children below 5 years of age:
5 billion /

inadequately
consume

lodine NalYeaf Calcium

) 1 O &) y 37
million million million

4 billion stunted oYKkI]\ gnljola_

lack
adequate Iron Folate Riboflavin Vitamin C

Prevalence of anemia (in %)
Higher micronutrient deficiencies identified:
*,&0 ++&0 *,&0 &,
non- pregnant oge]f g~ children
pregnant oge]f reproductive mf\]j -
ogelf age years of age

. . . Magnesium, vitamin
!odlne, wtamm B12, . $ raf[$ nalYe
iron and selenium . . N
rgj oge]f vitamin A, thiamin,

9l and niacin for men

Global micronutrient deficiency
Global undernutrition snapshot

Regional nutritional disparity

>gg\ afk][mjalg$ “a_ ]kl af jmjYd YjlYk +*m&Z€g\[j0&]. a$ hif

Global rural-urban divide dgolkl af mjzYf Yj]Yk *+&1 !

North America and Europe Southeast Asia
f =phljalf[pgjk]faf.l Agg) afk][mjalgZmltaehjg2d4\ kaf[] *f *Significant shareiin the required
f Gnljydd Agg\ afk][mjalq jleYafk dgoli I'Yf dgzYd Yn]jYequctioninglobal stunting
f Notable micronutrient
Africa \[*afa]f[alk$ ]Jkh][aYddq(
f Highest stunting reduction
burden, especially West,

Ea\ld] EREKIRHSIAING +h Asia Oceania

Latin America and \oll\/i;j_e_spre_ad njicroryuél_'ient f World’s largest stunted f Food insecurity
the Caribbean Vﬁ;ﬁ;(ie:;)les (iron, icuu population. kda_"ldq z
f Decreasing food Y 'd _ » Severe micronutrient glgbal average
Insecurity f 'g'ggl 00 |n\se_c\t(1r|| yk deficiencies (iron, vitamin &+ &
Moderate food - ) eg\li Y] N 9% raf[! Yegf_ 0ge]ff& Moderate/seve

afk][mjalq Z]dlgok1nlil Yfleay&/ = Food insecurity declining, re food
global average ofchildren mf\]j - g1YikS 7| kiadd oa\]khj]y\&insecurity
*-&* | -( g” oge]f declined

(reproductive age) =pljleldqg "a_- YfleaY %@OZ -24)
a n:i
India’s undernutrition snapshot

-.&* g” [Tad\j]If mf\]j
Children below 5 years (NFHS 5) All age groups (2021)

f Minimum Diet Diversity Failure
) / iodine deficiency (MDDF) remains hlgh declined
+ - & - stunted ~jge 0/&, Ig I/&) [Tad3)]f
- + vitamin B12 deficiency months)-NFHS 4 and 5

1

)1 & +ovkl]\ ) 1 vitamin A deficiency Overnutrition rising: gnjjola_"|
gZlkalg \gmzd]\ af Y5 q]YjK
.)  vitamin D deficiency ogel]f$ *+ e]flF;<k \gdafYl

* . N
+*&)mi]jola_"l _ N egjlYdalq2 v.+ gA Iglyd \]
-, irondeficiency
) R Double burden: undernutrition
+&, gnljola_"I +/ folic acid deficiency * &. g” ogjd\ik kImfl]\ [ a

alongside rising obesity, diabetes &

iron deficiency heart disease

.| & + anemic Hjl_fYfl oge]f!




The nutraceuticals

and functional foods
landscape In India

For millennia, civilizations have recognized that food is By the late 20th century, the convergence of

foundational to health, laying the philosophical ljYValagfYd cfgod]\_] Yf\ eg\]jf k[ze[F[] “"gjeYda
_jgmflogjc ~gj lg\Yqglik fmljY[Imla[Yd Yf\ ~this[dextpf.YTHe term “nutraceutical,” coined by

food systems. Ancient traditions across Greece, India, Stephen DeFelice in 1989, described concentrated

;cafy$ = _ghl Yf\ afla_]fgmk [mdImj]lk mk]\bibactivéat ¥utk s omega-3, fatty acids, probiotics

herbs and nutrient-dense foods as preventive and and polyphenols — delivered in non-food formats for

therapeutic tools. I—!ihhg[jYI]ki eYpae$ ED]I ~gg\h&dith enhancement®. Around the same time,
I"q el\a[af]$E [YhImjI\ ]Yjdqg ?jllc \allYjq ®aknyeik )Lo0dk\k ~gj Kh][a®]\ @]Ydl® MK]

o ad] 9gmjminy -$((( q]VYjk dpdeloped > G K @fMinework institutionalized the concept of

kKljm[Imj]\ ~jYel]ogjck Y |gmdidaabayana, functional foods, 0~ a[" Y] conventional foods

mkaf_ Imjelja[$ _af_]j$ Yk oY_YFf\'Y Y\ Yeg\Nal@]\ oal* h'gkagdg_a[Yddq Y[lan] af_j]\a]fl
enhance immunity and longevity. Traditional Chinese \]dan]j Z]1f]1Olk Z]qgf\ ZY kapafkingjthka g f

medicine similarly integrated ingredients such as Z]_affaf_ g™ kljm[Imj]\ jl_mdYlIgjg hYI'oYqgk ~gj
ginseng and goji berries to support systemic balance. rapidly expanding sector. :dYkkaO[Ylagf ~gj Zgl"

KlalflaO[ ead]kigflk$ af[dm\af_ BYelk D aflifacd@lcal and functional foods ak Yk ~g#dgok
century discovery of citrus in preventing scurvy, later
YAnYf[]\ '] a\]flad[Ylagf g~ nalYeafk Yf\ ZagY[lan]

compounds as determinants of health®.

9 Zjal” “aklgjg g” nalYeaf ; Yf\ alk9]OMedflgBflkgmjHmzdal @]Ydl'$ Mfan]jkalqg g~- @dteskedfaralsl Y QH2]j * (**

°Chapter 1- Introduction to functional foods and nutraceuticals, Industrial Application of Functional Foods, Ingredients and Nutraceuticals, Parthasarathi

KmzjYeYfaYf *(*+ =dk]na]j AAf&S$sedgen1D4 Feb 202

M E@]Ydl® [dYaek gf “mf[lagfYd ~gg\k2 I'] BYhYf]k] jl_mdYlagfk Yf\ Yf afl]jfYlagfYd [¥gh Vjakdok$ 1dealthg K aearm$ Fmlj
[dYaek gf "mf[lagfYd ~gg\k2 I'] BYhYf]k] jl_mdYlagfk Yf\ 9F[BEfk]NfYfa)gf¥]Z o(ehYjakgf-

2E; Y hl]} Iitroduction to functional foods and nutraceuticals, Industrial Application of Functional Foods, Ingredients and Nutraceuticals”, Parthasarathi

KmzjYeYfaYf$ *(*+ =dk[alkKkAY[&fS), >]1Z *(*.
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Classification of nutraceutical and functional foods

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

. Nutraceutical

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

Classification
basis

Definition

Source

Chemical
Nature

Mechanism

Formulation

Category

Isolated/purified

from food

Concentrated
Bioactive Pools

Plant-based

. Animal-based

iii. Marine-based

. Microbial

Phenolic
compounds

Terpenoids

i. Nitrogen-

containing
compounds

. Fat-soluble

quinones

Fatty acids

Antioxidants

. Anti-

inflammatory
agents

Immuno-
modulators

. Metabolic

regulators
Solid dosage
Liquid

Advanced

delivery systems

Sub-category

Medicinal form (non-
food matrix)

Multi-component
formulations

Phenolics, flavonoids,
terpenoids

Peptides, amino acids

Omega-3 fatty acids,
algae bioactives
Probiotics

Flavonoids, tannins,
stilbenes

Mono-, di-,
tri-terpenoids

Amino acids

MZaimafgflk

Polyunsaturated fatty
acids

Radical scavengers

Cytokine modulators

Immune-enhancing

Lipid/glucose
modulators
Capsules, tablets

Syrups, suspensions

Dahgkgelk$ K=<

. Functional foods

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

regular dietary intake

Classification of Nutraceuticals

Examples

Curcumin

capsules, CoQ10

supplements

Prenatal vitamins

Quercetin,
Resveratrol,
p-cymene

Taurine, L-
carnitine, CLA

=H9%$ <@9

Lactobacillus spp.

Quercetin,
Resveratrol

p-cymene,
Paclitaxel

Taurine

CoQ10

CLA

NalYeaf =%

Polyphenols

Curcumin

Zinc, flavonoids

CLA, L-carnitine

CoQ10 capsules

Omega-3 oils

Liposomal
curcumin

Key functional role

Disease prevention and
therapeutic support

Preventive healthcare

Antioxidant, antiviral,
anti-inflammatory

Cardiovascular and
metabolic health

Anti-inflammatory,
neuroprotective

Gut and immune health
Antioxidant

Anti-inflammatory,
anticancer

Cellular regulation

Mitochondrial energy
production

Lipid metabolism

Reduce oxidative stress

Chronic disease
prevention

Immune system
strengthening

Obesity and diabetes
control

Controlled dosing

Improved bioavailability
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Classification of nutraceutical and functional foods

Classification of functional foods

Classification

basis Category Description Examples Primary function
i. Conventional Naturally bioactive- . . Immgne and
- - Garlic, Turmeric anti-inflammatory
functional foods rich foods
By Nature support
ii. Modified/fortified =fja[ ]\ oal Y\ Fortified cereals, PR .
. . L =f Yf[]\ fmljala
foods bioactives probiotic yogurt

Strengthen immune  Vitamin-fortified

i. Immune-supporting Disease resistance

function foods
ii. Cardlovgscular- Lipid-dgo]jaf_ gqgrﬂega-S enriched Heart health
Physiological supporting oods
role iii. Gut-health Prebiotic/probiotic : Microbiome
. Qg_mijl .
promoting foods modulation
iv. Metabolic health D g glycemic foods  Fiber-rich foods DIEIEIES
management
i. Dietary e .
supplements (food Supplement the diet f ].J ~a ZYjk oal Nutrient support
nutrients
form)
Regu_la}tor)_/ ii. Medical foods Superwse(_:i . Dlsease-s_peCIflc Clinical nutrition
classification therapeutic diet formulations
. . Nutritional
iii. Fortified/designer Normal food + Iron-fortified flour deficiency
foods added bioactives .
prevention
i. Nutritional function G A Whole grains =f]j_q Yf\ _jgo
supply
Function . . Taste and Functional Consumer
(Japanese ii. Sensory function . . .
satisfaction beverages acceptability
concept)
iil. PhyS|_olog|caI Beyon_d nutrition Probiotic drinks Dlseas_e risk
function benefits reduction
In addition to the above functions, nutraceuticals and 2.1 India’s nutrition transition: From
functional foods offer protective and therapeutic g J a ] kmAn O [ a] f [ q to

21f101k Z]qgf\ ZYka[ fgmjak e]fl$ hYjla[mdYjd

preventing and managing chronic diseases such as ?mcronUtnent adequacy

cardiovascular disease, diabetes, obesity and certain India’s nutrition landscape has undergone a structural
cancers, especially cancers of the digestive and transition over the past decade. While improvements
respiratory systems?2. Rich in plant bioactive in food availability and macronutrient intake have been

[gehgmfik h-qglg['Jea[Ydk$ "]jZk$ kha[]k$obsedvddl, national survey data reveal persistent
_iyafk!$ 1I']q "]dh j]\m[] afOYeeYlagf$ kdgwicronaifient challenges.

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.




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

Child malnutrition trends in India
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Stunting: Nearly one in three (3) children in India under five suffer from chronic undernutrition. Rural India continues to bear a
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Child anemia in India - any anemia (percentage)
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Anemia: Post-pandemic reversals have erased years of progress,
o0 alnearly seven (7) in 10 children still anemic demanding urgent,

targeted nutrition interventions, especially in rural India /) &- !
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jmjYyd [“ad\j]f jleYaf kImfl]\&

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

+/&. 34.2 +-&)
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MDD m MMF MAD

MDD: modest improvement in MAD, particularly in rural
areas; MDD declined in urban and increased in rural
areas leading to net ) h g aificrease; stagnated MMF
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NFHS data trend on anemia among women of reproductive age and men

Anemia in women (15-49 years) - any anemia
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>a_mj] ,2 K[gh] g~ fmljY[Imla[Yd Yf\ ~mf[lagfYd ~gg\ afl]jn]flagf Ig Y\\jJkk fmljalagfYd _Yhk a\]flaC
populations in India (NFHS-5)*5 1¢

Identified gaps and need areas in India’s nutrition security

Identified age and gender  Data highlighting undernutrition / Identified micronutrient gap for nutraceutical /
group Micronutrient deficiency Functional food intervention

| .
f ; gi% ,\Y f ]ee ?é & F>@|; gg}pg{dgglc 0 &f Iron + Folic Acid fortified complementary foods;
! 19 v ) vitamin A fortified oil;

Glieler foKimflaf_2 +-&- Jmjyd +/&+f$i\l41{:zsa(pfplementation;

6-59 months +(&) !
( ) f O(Y k)l af_20)18& f Iron-fortified cereals and millet blends;

f Mf\ljola_"12 +*&) f HjgZagla[ *gjla®a]\ o]Yfaf_ ~gg\k

f Eafaeme <a]lYjq <anljkalq g ffcI fuit-micronutrient fortified blended foods;

Infants and declining in urban and increasing in
Young Eural) ¢ £ f DHA-enriched infant foods;
children i .
PACPNNNINY /1 Eafaeme 9[(JhIYZd] <a]i2 )) [ Ironandzicsachets;
f E]Yd Ajlim]f[q kKIY_fYI]\ v+- | Fortified ready-to-use complementary foods
f Iron-folic acid supplements;
Adolescent e
B12 fortified f ;
girls f @a_" YfleaY hjlnYd]f[] v-& ﬁ:>8@|<_°rt' led foods;
(15-19 years) Protein-enriched functional snacks;
f Calcium + vitamin D fortified beverages
f lron-Folic Acid (IFA) supplementation;
f v-* anemic (NFHS--1& @a_" ajgf f Calcium + vitamin D tablets;
- tand deficiency contributes to maternal f DHA (Omega-3) capsules;
Iarcetgrtlﬁ]r; an egjlydalg$ dgo Zajl® oJa_"l f Multiple Micronutrient Supplements (MMS);
e — in children f Protein-energy fortified maternal nutrition
f Sgboptima_tl digtary diversity and hgo\]jk3
micronutrient intake f Iron-fortified rice and double fortified salt

f Botanical galactagogues (for lactation)

f -/ Yflea] F>@&Kmh ~jg -+&f Iron+Folic Acid; vitamin B12 supplementation;

Women (NFHS-,!'& IJmjYd Zmj\]f "a_"]1j f-0&gjla”a]\ o’ 1Yl ~dgmj Yf\ ja[]3
(QECEZERCEUOM f Eg\]jYI] YfleaY \gmzd]\ *jge¢f )M&ringaand iron-rich botanical extracts;
lg *0&/ ! f Bioavailable iron nutraceutical capsules
f *-&) Yflea[ F>'®Kakafe ~jg f Ironand B-complex supplements;
22_65149 eES) **&/  F>@K f Protein + micronutrient fortified foods;
f Mild anemia increased sharply f >mf[lagfYd Z]n]jY_]k oal’ eaf]jYd

f @a_" nalYeaf < \]*aa]f[q -(f VitaminD3 fortified milk;
population-oa\] ]klaeYI]k3 A;EJ!f Calcium + collagen supplements;

Elderly

f v-) nalY e gHnsufficiency. f B12 fortified foods;
(60+ years) . .
f Increased osteoporosis & sarcopenia f Omega-3 capsules;
risk f Protein-1fja[ ]\ _ljaYlja[ fmljalagf h¢

) R f D g-®&l millet-based functional foods;
_ f Gnljola_"I'GZ]kalg \gmzd]\ a} )Omega-sfattyacids;
Overweight/ years

SUOYRTISMN [ < ogelf Y\ 4 e]f :EA - Soublefibersupplements;
(NFHS- - ! f Probiotic gut-health formulations; P

f lant sterol fortified foods

f 1, “gmk] gd\k mk] ag\ar]\ kY dPogblegeyfified salt (Iron + lodine);
km[[lkk!& Q1I$ “a_"]j Zmj\]f o Forgfied rice (under PM-POSHAN);
and B12 deficiencies f Community-based nutraceutical sachets

f B12 fortified cereals;
UIGEQRIGGIEE f v-) nalYeaf :)* afkm@&‘a[a]f[ Vitamin D fortified milk:
class -(-1( nalYeaf < \]*a[a]Mfq f '
consumers indoor lifestyle)

Rural
households

Multivitamin capsules;
f >mf[lagfYd Z]n]jY_]lk oal  ea[jgfm

In this evolving context, nutraceuticals and functional lggdk& @go]n]j$ k[ydaf_ |I']Je jlkhgfkazdq jlima
foods are increasingly positioned as complementary kgkllea[ Yda_fe]fl oal™ fYlagfYd fmljalagf hjag
E:lqgf\ ;Ydgjalk2 9\\jlkkaf_ Ea[jgfmlja]fl <]O[a]f[a]lk af I'] Ogjd\ik E-@kJ]N e ¥k 19 cgoecamt tig | & HIMIPI d)epkinber
*(*-$:1qgf\ ;Ydgjalk2 9\\jlkkaf_ Ea[jgfmlja]fl <]O[alf[alk af |'] Ogjd\ik EQKI]Najdfi]jFZMPkkde erhfadla]k *(*
Bcience-ZYk]\ hgda[g2 1Yj_]I]\ fmljalagf ~gj Ydd Y_]k Yf\ I'] jgd] g~ ZagY[lan]k t =mjgh]YhkB dlexpihdre Kptacken |jalagf t Khjaf_]j

=mjgh]Yf BgmjfYd g” Fmljalagf *(*)}B[Plok]lmdl ¥A]Z *(*



2.2 India’s nutraceutical sector

The global nutraceuticals sector is expanding rapidly Independent market intelligence places India’s

Yk [gfkme]jk k™ a”~l IgoYj\ hjln]flan] “]Yd| dogstitegiskfption marketin the range of MK.-

clean-label ingredients and functional nutrition. The M K11 billion (2023-2024), suggesting a robust

global market is expected to rise from US$547.68 afl]jfyd \]JeYf\ ZzYk] khYffaf_ o]ddf]kk$ hjln]flar
billion in 2026 to US$1.12 trillion by 20347, care and lifestyle nutrition®° & :q [gfljYkI$ 1] Mfal]\

Y[ a]lnaf_ Y ;9?J g” Thi&prbjektion is backed KIYITk gh]jYIlk I'] ogjd\ik egkl nYdmYZd] kmhh
byrakaf_ "1Ydl® YoYjlflkk$ "a_"]j \akhgkYzHbb&g¢g&]bal  Yf ]klaeYI]\ af\mkljq aehY[l g"
and the mainstreaming of functional foods, beverages MK)-0&. Zaddagf af *(*+ af[dm\af_ \aj][l Yf\ a
and supplements. Asia-HY[aO[ d]Y\k I°] _dgZYd economic contributions) and a retail supplement

landscape with a 39.99% market share, driven by eYjc]l ogjl® I11fk g~ ZaThisdgerabled by a

kljgf_ mhlyc] af ;"afy$ AflaY$ BYhYT YT\ Kg@mdAdKZml kljm[Imj]\ j]_mdYthgjq eg\]d like
9kaY$ o'ad] Fgjl® 9e]ja[Y Yf\ =mjgh] [gflatm]iYdq Kmhhd]e]fl @]YdIl" Yf\ =\m[Ylagf 9[I
_jgo I'jgm_" hjg\m[l affgnYlagf$ \a_alYd [gele@H9!$ ]1p!]fkamdrkegdurveillance and

and regulatory strengthening. kljgf_ [gfkme]j Ijmkl kgkl]ek& 9K=9F ][gfgea]k
1& &% L YadYf\$ AfigflkaY$ EYdYqgkaY!$ e]Yfo
rapidly harmonizing food supplement norms through

"] 9K=9F LjY\alagfyd E]J\a[af]k Yf\ @]YdI®
Supplements S[a]flaO[ ;geeall]] LE@K K;!$ g~~]jaf
regulatory predictability, manufacturing ecosystems

and proximity to Asia-HY[aO[ \leYf\ [[R]jk

Alongside this, India’s nutraceutical sector is

expanding rapidly, valued at approximately M K32.14
billionin 2024, 0al® kmklYaf]\-\@emZd] jgol"
projections. Despite this momentum, India’s share
remains modest globally \m] Ig Y dY[c g~ \]Of]\

af\mkljg [dYkkaO[Ylagf oal af @énthaYf eafakljalk
limited targeted sector support. This indicates a long
imfoYq ~gj k[Yd] Yf\ ]phgjl [geB]lalan]f]kk

Y EFmIjY[Imla[Ydk EYjc]l Kar]$ K Yj] Af\mkljg 9fYydgkak$ :q Hjg\m[l Lgh] <a]lYjq KmHBelpeagesy istnbiftiengfyYd >gg\k$ Y\ >m
Channel (Hypermarkets/Supermarkets, Convenience Stores, Online Retail, and Others) and Regional Forecast $ * (*2034”, Fortune Business Insights $ (.
>]1ZimYjq *(EmljY[Imla[Ydk EYjc]l Kar]$ Lj]f\k ?jgol9[PKigp oF*tA Q2 *(*.

EAflaY FmljY[Imla[Ydk EYjc]l Kar] Li1f\k$E 20¢i\" Na k@ 'Jdbwi[j¥ f\nalojlk]Y [ &[gaaysisikdipenutraceuticals-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,
Ilhk2''oo0&hazZ&_gn&af'HjlkkJ]d]YK]HY _]& Y Rbgessetoh 4B Féls PO .
> “Spotlight on the Indian nutraceuticals market”, VitaFoods India. (2024), https://eu-
Ykk]lk&[gfl]flklY[c&[ge'n+'Ykk]Ik'ZdI\-Z-]0"]*0YY],1]'ZdI[\[]],/\1Y *~.\0-Accéssedlorf 17 Heb(202
EJF Jlhgjl2 <al]lYjg Kmhhd]e]fl ;gehYfalk Hmeh Egj] L Yf )-0 :addagf aflg M&&u&cikfpg RgsparssitieNutrition j (2e24),) .
“Ilhk2''000&[jfmkY&qgj_'f]o kdmpgtedipféry-supplement-companies-pump-more- ) - O-billion-us-economy-23- * (). - Accessed on 17 Feb 202
BK=9F “YjegfakYlagf g~ ljY\alagfYyd e]\a[af]k Yf\Singdmbire HeatnlSdigeddd A&thority$ <][]leZ]j *()0$$
Ilhk2''000& kY &_gné&k_"'addllabdrbéigriAYomnplementary-health-products/asean - Accessed on 17 Feb 202 .
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India’s nutraceutical trade growth 2023  -24 vs. 2024 -25

Commodity-wise import growth (%) Commodity-wise export growth (%)
2023-24vs 2024-25 2023-24 vs 2024-25 (quantity)
Preparation of Vitamin B12 /- Other Fish Liver Oil 140
Vitamin C (Ascorbic Acid) ,0
Vitamin D *o
Vitamin D in Tablets/Capsules 44
Fish Lipid Oil [ -/ Other Vitamin B12 & -
Derivatives
Vitamin B12 (Cyanocobalamin) + - Vitamin D 40
Fish Body Oil |-4 Vitamin C in Tablets/Syrup + -
Fish Body Oil 14

Other Vitamin B12 &

Derivatives -14

Other Amino Acid/Protein Prep 7

Vitamin C (Ascorbic Acid) | -23
Vitamin B12 (Cyanocobalamin) = 2

Other Amino Acid/Protein Prep -0 ( Preparation of Vitamin B12 | - - *
SWOT analysis of nutraceutical sector in India
Ja[® Zag\an]jkalqgrofdlimatic zones J]_mdYlgjq YeZa_malq Z]lo]]f ~gg\ Yf\ \jn

supporting diverse crops

=fljYflk kljm__d] oal™ k[Yd]$
. standardization and export readiness

9gmjn]\Y cfgod]\_] oal  \]leYf\ # kljof
pharmaceutical and biotech base

Limited clinical validation and

?jgoaf_ klYjimh J[gkgkl]e
d g cesearch and development

increased spending capacity

Policy, regulatory alignment and Weakness Affordability and access gaps
manufacturing push o oal® Z]'YnagjYd ZYjjaljk

Scientific skepticism - medical

Agriculture diversification and ® :
Opportunity community pushback

rural livelihoods experience

Overharvest and climate risk affect

Public health integration: POSHAN
ecosystems and supply chain

Abhiyan, MDM, Nutri-cereals

Demand-led export and global .
positioning: Leveraging Ayurveda

Multinational domination on premium
segments unless domestic scale-up

[
Al-driven technology personalization Consumer fatigue, misinformation and false claims
could invite stricter global restrictions
India is rapidly emerging as a global nutraceutical clear FSSAI regulations, the country is uniquely
hgolj gmk]$ “m]d]\ Zqgrekemfivaliealth hgkalagf]\ Ig Zmakd$s agtyiion innovations
adoption, fast-_jgoaf_ k]_e]flk dac] ogel]fik “]Ydlasl] kaemdlYflgmkdqg Y\\jlkkaf_ \ge]kla[
protein and sports nutrition, and a decisive shift micronutrientaf\ o]ddf]kk f}Hplkcing Indiaona
IgoYj\ [djabel, plant-based and functional \]Ofalan] hYIl IgoYj\ _dgzYd d]Y\]jk ah af |']

N"gjeYIlk& 9f[ gj]l\ Zg alk 9QMK®@ "ljalY _]$ ruttaveiitiaal gconomy.
dairy and botanical ecosystems and strengthened by



Figure 6: Business overview of nutraceutical and functional food sector globally and in India?3 24 25 26 27 28 29

Business overview of nutraceutical and functional foods potential

internationa| e
Global nutraceutical market projection India’s nutraceutical market projection
US$547.68 billion =——————— S$1.12 trillion US$32.1 billion — US$75.8 billion
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23 “|ndia Sports Nutrition Market Size & Outlook, 2033 E$ <YIY KlYlakla[k <Yk ZgYj\$ ?jYo{[NeKlD @fgfamyYj *(*.
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Barriers to scale
nutraceutical and functional
food sector In India

India’s nutraceuticals hjgeak] fgo “af_]k gf markets experience these frictions differently:
[gfn]jlaf_ k[a]flaO[ Y\nYf[]lk Yf\ eYfm~Y [l mggufatory ambiguity and claims compliance,
egel]flme aflg IjmklI]\$ Y~*rgj\YZd]$ oa\]ldq pilptiaorGMR scale-up gaps, limited clinical-validation
hjg\m[lk& L YI IjYfkdYlagf ak &kgjgla]\ Zq j]v¥apacity and standardized endpoints, quality
commercialization barriers across regulation, standardization for botanicals and multi-ingredient
afrjYKIjm[Imj]l$ k[a]f[] Yf\ Z]"'Ynagj& MjZYlblexids gmd aragss and affordability hurdles.

Key barriers to scale nutraceutical and functional food sector in India

Limited clinical evidence and Scale-up and manufacturing

validation capacity infrastructure gaps
o]j]\ Lack of accessible pilot-scale facilities,
standardized production, stability
validation and clinical-grade batch

manufacturing creates a major lab-to-
eYjcll Zglld]f][c ~gj klIYjImhk

Limited high-imYdalg$ km~*a[a]fl
human clinical trials for nutrition and
preventive health claims restrict evidence
packages, export readiness and
consumer trust

Consumer trust, affordability and Standardization, safety and credibility
cultural frames challenges
Price sensitivity, employment-linked . Variability in phytochemical content,
affordability, benefit confusion and formulation consistency, contaminant
traditional food-centric perceptions limit . testing and export-grade quality
ZjgY\ Y\ghlagf Z]ggf\ mjzYf o]ddf]kk compliance undermines safety assurance

segments and global competitiveness




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,
Af\aYik \an]jkaérdlogy, traditional crop
heritageand JphYflaf_ Zag~gjla®[Ylagf Yf\ Z
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
"mf[lagfYd fmljalagf hjg\m[Ik& L] ~gddg:
addmkljYIllk "go AflaY [Yf [gfn]jl I"ak Y_j
into globally recognized, evidence-driven nutrition
hYl'oYgk&
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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 nutrition3*
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India’s bio -agricultural advantage : A global functional nutrition powerhouse

India’s nutrition

India’s scale advantage in high-value
nutrition crops

Millets
Ad 18 MmT ~43% of
W production global output
Climate-resilient, low -Gl grains anchoring
functional staples

Pulses
27-29 MMT 27% of global
production consumption

The plant-protein backbone for
clean-label nutrition

>1 MMT
. annual

production

Turmeric
75% of global
production
Dominant origin for curcuminoid -rich

bioactive spice inputs

Medicinal plants and aromatics
6,500+ .
documented 1,1-00+ species

actively traded

species
Deep herbal reservoir for standardized,
claim-aligned botanicals

3% EAflaYf Eadd]Ik$E 9_j

* (*

From farm to
specification

India’s integrated supply, science
and standards architecture

Supply architecture
KJ (FPO-led)

f Aggregation & traceability
f Farm-proximate processing

f Specification-ready inputs

Standards and evidence
infrastructure

ICMR-NIN
J<9 ' =9J ' LMD!
FSSAI
(nutraceutical & claims guidance)
CTRI

(prospective trial registration)

opportunity

Specification-ready inputs

Identity -preserved grains,
standardized botanicals,
bioactive premixes

Evidence-aligned products

Fortified staples and functional
foods built on RDA, EAR, TUL
dosing and CTRtregistered trials

Export-ready products

Identity -preserved supply of
biofortified cereals, pulses,
turmeric and MAPs

Trusted claims and continuity

Label portability with ongoing
post-market monitoring and
quality surveillance
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India’s nutraceutical opportunity comes from its farms, This system is easier to scale and trust because it pairs

fgl bmkl ~jge eYjc]l \]eYf\& L] [gmfljg _jgoke®daYj ljylalagfk oal® [d]Yj jmd]k& 9gmjn]\Y
oa\] eap g” [jghk dac] eadd]lk$ hmdk]k$ mgrdiehtitcs kWd[lkdbafck 1Ykqg Ig mf\]jklYf\$ o ad]
medicinal plants and plant-based protein sources. This modern studies and national dosing guidance help

\an]jkalqg ak 1] ZYk] gf o a[" kljgf_ fmljalag¥f\k eYc] kY”] ~"gjemdYlagfk oal" [d]Y] dYbels.
products can be built. India’k Zag~gjlaO[Ylagf hah]igdther, these pieces form a clean loop: select the

adds to this base by moving nutrition-dense traits from ja_"l ljyalk$ _jgo Yf\ hjg[lkk Ig Y k]I kh][aO[Y]I
breeding to cultivation and into the food system. As [Tkl Yf\ dYZ]d oal™ ]na\]lf[]$ Yf\ \]dan]j In]ljg\Yq
this spreads across cereals, pulses, spices and foods that lift nutrition in India and build readiness for

ZglYfa[Ydk$ I°] ~Yje f]llogjc klYjlk Ig ogjceXgor¥ kaehd]
nutrition innovation system that supplies

trait-enriched grains and bioactive ingredients for

rgjla®]\ Y\ "mf[lagfYd ~gg\k&

Nutrient or . .
Input . . Field-level evidence End products Enablers to scale
bioactive focus

Zinc and other ICAR-IIRR adoptionand  >gjlad®]\ c]jf]dk$

;ag”rgjlad]\ Seed systems and mill

) micronutrients by nutrition outcomes; hjleap]k$ ~gjlaO]\ .
rice . o co-processing
variety HarvestPlus pipeline staples
Diabetes-friendly stapl
Millets Fiber, minerals, FPO aggregation and hilah_eéesz ]rller; ay S] ip;_s.'] FPO hubs, dehulling and
dgo ?A ZiYf\]\ KCMk 9 I eaplx®-l gycat_$ gja_af zjyflaf_
to-eat
. S . Standardized extracts, .
Turmeric to L Cultivation practices and . Contract farming and
. Curcuminoids . beverages, gummies, . N
curcumin export continuity IpljY[lagf oal  I; kh][k

capsules

9k oY _Yf\" Withanolidesand Demand-supply base Adaptogen blends for Spec to soil contracting
and MAPs phytochemicals and traceability pilots stress and sleep and lab standardization

Functional beverages and
protein supplements,
bars, blends

Dal value chains and
protein extraction

Pulses to plant Protein isolates Rising nutraceutical
proteins and concentrates YoYj]flkk Yf\ mkY




India’s agri-nutrition approach links farm to fork. Trait I"gk] _Yhk& O ]f I"ak k a”~l ak _ma\]\ Zq \gk] O

selection and procurement targets are guided by from India-based randomized trials, teams can set
fmljalagf _gYdk Yf\ dYZ]dk Yj] afrgje]\ Zqekt]sasol targets for seed traits, agronomy and
through surveillance and trials. On the input side, hjleap d]n]dk oal® egj] hjl[akagf

Zag”~gjlaO]\ [1j1Ydk kmhhdagdersgjgraim|lja]fl )
str]Yek 1Yl OI aflgkwd]l P gjla®[Ylagf hjg_j'l}héslgreatesaclearfarm_—to-forkand table-to-farm |
0'gk] "]Ykazadalg Yk Z]]f \]JegfkljYI]\ af ARQRK& =nal\lf[] *jge dYZ]dk$ kmjnJaddYf[] Y\ I]

institutional channels. afrgjek o" Yl Ig _jgo Yf\ "go Ig hjg[]kk& Af Imjf¢
processing returns ingredients that match the label
AfvaYlk \YIY k' gok I"YI| paocedsedninthie- Yf\ 1'] [dYae& L Y| ak-trgst ndtrition value

Yf\ dgo]j \aJlYjqg \an]jkalg Yj] dafc]\ oal” fmVjafadfjck2 afhml \][akagfkpvodfanpdn]f Z
gaps )& Hgjlrgdagk [gmd\ d]Y-progimate, ~Yje end-hjg\m[lk \]dan]j e]YkmjYZd] fmljalagf oal gn
eafaeYddqg hjg[lkk]\ Yf\ ~gjlad]\ ~gg\k I™ Yforothg Ibig changes in consumption .

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

Q% f Field-validated zinc trait; uplift in grain zinc m
AT recorded ————
% R f Specification at the seed stage
—)
Zinc-enriched rice
f Adoption documented in ICAR-IIRR field Supply security

settings

f Trait survives natural farm variation Traits and fortification lead to
consistent procurement specs

change needed

f D g-driction nutrition delivery K]\ ljYalk Y[l -¥hiatgriab
specifications

. f AfII_jYIlk oal” [mjj]fl eaddaf_3 fg \a]lYjq Specification-led agriculture

N f Fortified rice kernels and premix feasibility Dual-market relevance
@gﬁ validated at population scale
20 f Converts field traits into fortified outputs Feeds public programs and commercial

premix markets

f Active pipeline for iron, zinc, provitamin A
across cereals

f Repeatable across seasons and geographies




Documented FPO operations and standardized spice quality and turmeric extracts meeting curcuminoid

IpljY[lagf hjY[la[]k k’go I'] YZadalq |Ig e]Ydwegd Fhat operational reliability turns agronomy

K1_j1_YI] Yf\ hjg[lkk Ig 1Yj_1l khl[aO[Ylagfa&g kh]l[aO[Ylagf Yf\ hjlhYjlk af_jl\alflk ~g]j
=pYehd]k af[dmV¥y dgdd]l Ogmjk oal’ [gfkadainhisensitive formulations™ *- *

Case study: Millet FPOs as functional ingredient systems

f India’s millet belts supply low-Gl,
fiber-dense, micronutrient-rich grains
Yda_f]\ oal” e]lYzgda[ ]YdI hgl

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

f L] _dgzyYd k" adlilmpteYsmart,
minimally processed, farm-proximate
af_j]\a]flk Yda_fk \aj][ldg oal™ A
millet strengths

18 MMT
Millet production in India

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

. Organized farmer aggregation . Processing discipline

f FPOs in Karnataka, Odisha, Andhra Pradesh f FPO hubs run cleaning, grading and dehulling
and Maharashtra pool production through f

Primary processing ensures stable,
structured enrolment

functional-grade output

~

Aggregation hubs enforce basic quality checks f

. L . Functional integrity maintained with minimal
(moisture, grain size, purity)

intervention

Functional market alignment Traceability and identity preservation
f Globally recognized as climate-smart grains f FPOs in Odisha, Karnataka and Andhra Pradesh
f Ideal for clean-label, minimally processed provide plot-to-lot traceability
functional foods f =fYzd]lk a\Jddemé¢gved millets for

premium/origin-certified markets




Case study 3: Value chain development of Meghalaya's Lakadong turmeric enabled by state interventions

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

About Lakadong Turmeric

Farming is
~
ooy teme e
nyeNet  awomn  VisgEsty
of content of Y elf
7%-12% g

Meghalaya farmers and
collectives

Curcumin-rich origin provides a bioactive substrate

EVEC NS VS SN A=Y that is relevant to food, wellness and nutraceutical use

Meghalaya when processed and standardized well
Seed to field Processing to extraction Markets and distribution
f v*$-(( EL imYdadqg k]]\ f )- ~Y}jeate Collective f Interest-free loans (INR4
supplied to farmers; area and Marketing Centres established crore+) and grants (INR3.3
output expanded through oal” oYk ]jk$ kda[]jk Yf\ kgdr¥re+) enabled procurement,
organized government support tunnel dryers hjg[lkkaf_ Yf\ ogjcaf_
~d
f Training provided via SHGs, f Primary processing shifted go
ATMA, NRLM and technical closer to farms, improving f =phgjl lg I'] MK$ F]I']j:
partnerships quality and reducing drudgery "] MC$ Yf\ IJmkkaY$ ki
i t ility effort
f Women-led cultivation f Curcumin extraction units by branding, traceability efforts
. . and Gl processes
strengthened through collective introduced to enable
mobilization higher-value outputs

i

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

><

MEGHALAYA
COLLECTIVES

LAKADONG TURMERIC

Seed distribution by cultivators Curcumin extraction unit at Laskein block Branding and promotion initiatives

India’s global competitiveness in nutraceuticals is dependable. Clear regulatory guidance and
rooted in agriculture. 9 mfaim]dqg \an]jka®]) [jgh Iddikdpe[aO[ ljaYdk eYc] [dYaek Yf\ dYZ]dk hgjlY
bioactive ingredients, organized supply chains and across jurisdictions.

_jgoaf_ ]na\]f[] dafc Y_ja[mdImj] \aj][ldq Ig fmljalagf
outcomes, positioning India as a reliable supplier to his foundation is strengthened by the policy and

global nutraceutical markets. As more traits, grains regulatory systems enabling the ecosystem. India has
andbotanlcalsmovethroughfarmto- gjc hYl'oYqk$ "] _malYf[]$ afklalmlagfyd "pidi¢ogjck Y
11 [gff][lagf Z]lo]]f o YI ak _jgof Yf\ o VI programs needed to support a nutrition-aligned food

supports health becomes clearer and more system.
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Pohcylandscape
of India

India’s nutrition and nutraceutical policy landscape is On the supply side, schemes such as the Production

evolving into a coordinated, multi-ministerial Linked Incentive (PLI) for Food Processing (health

l1lgkgkl]le Yda_f]\ oal® I'] Nackal :"YjYIl 8*gupptealentg Eategory), PM->E=$ E]_Y >gg\ HYjck Yf\

of building a healthy, productive and globally EYc] af AflaY [YIlYdqgr] afi\mkljaYd eYfmAY[Imja
competitive nation. The current policy landscape for participation and value addition. The regulatory

the nutraceutical and functional food ecosystem can ecosystem, led by FSSAI through the Nutraceutical

be aligned across ministries from production, nutrition Jl_mdYlagfk$ JphYf\]\ af_jJ\a]fl YhhjgnYdk$ \]«
hjgeglagf$ eYfm~AY[Imjaf_$ jl_mdYlgjq "jYdo}agejlmkits, rationalized claims and movement

traditional practices and innovation promoted under IlgoYj\ ]na\llbgged, globally harmonized

IQMK@ & :mad\af_ gf |"ak afl]_peél]\ Y hhjgstdndards, provides predictability and export

enabling policy environment for the nutraceutical and readiness. Together, these measures address zero

functional food sector is anchored in a set of malnutrition, reduction of anemia and micronutrient

convergent national missions, policies, schemes and \]O[alf[a]lk Yf\[befemfa[YZd] \ak]Yk] jakc$ o ad
regulatory reforms that collectively advance the positioning India as a global nutraceutical

NutriBharat@2047 vision. Flagship missions such as eYfm2AY[Imjaf_ Yf\ 9QMK@ affgnYlagf mZ& L a
the National Food Security Mission, POSHAN Abhiyaan coordinated, multi-ministeriad ~"jYe]ogjc ]JeZg\a]k

2.0, Anaemia Mukt Bharat, MID-<9Q E]Yd'HE NutriBharat@2047 as a fusion of tradition and

POSHAN, Nutri-;]1jl1Ydk eadd]lk! Yfe®d QMK @ innovation in pursuit of a healthier, self-reliant and

medicinal plant initiatives strengthen demand for globally competitive Viksit Bharat.

nutrient-\]fk] *gg\k Y[jgkk I'] da”] [g[d] o ad]
promoting indigenous bioresources like millets,
Imjelja[$ Yk'oY_Yf\'Y Y\ YedY&
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