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Aditya-L1 gets a close look
at eruptions from the sun

Scientists from IA and NASA study very first spectroscopic observations of coronal mass ejection

Hemanth C.S.
BENCGALURU

sing the Visible
UEmission Line Co-
ronagraph (VELC)

payload aboard India’s first
dedicated space-based so-
lar mission, Aditya-Ll,
scientists at the Indian In-
stitute of Astrophysics
(IIA), along with NASA,
have collaborated to esti-
mate the crucial parame-
ters of a coronal mass ejec-
tion (CME), very close to its
lift-off from the sun.

Scientists  associated
with the project said that
these are the very first
spectroscopic  observa-
tions of a CME in the visible
wavelength range.

They said that the un-
ique spectroscopic obser-
vations with the VELC has
let them study the CMEs
very close to the sun’s visi-
ble surface itself, for the
first time.

“In addition, it provides
a sustained view of the sun
for 24 hours every day be-
cause of being at the sun-
earth Lagrangian LI loca-
tion where the sun never
sets,” they said.

Taking advantage of
these factors, V. Muthupri-

7o faRivant ok dgea:
1. Y ARG BT UG AqAIP:

o dRUA J ITf®! B G @) TXg Ydg & T BT WA BT ALTTT HRA | W& §911 §, S T

in the visible wavelength range; the solar observatory is expected to observe more such eruptions

Solar study: PSLV-C57, carrying India’s maiden solar mission
Aditya-LL, lifts off from Sriharikota on September 2, 2023. 7T

yal, VELC project scientist,
and her colleagues at the
VELC payload operations
centre at the [IA estimated
the electron density, ener-
gy, mass, temperature and
speed of a CME very close
to the sun.

Vital statistics

R. Ramesh, senior Profes-
sor at the IIA and principal
investigator of the VELC
project, told The Hindu
that the observations are
by far the closest to the sun

where spectroscopic ob-
servations of a CME in the
visible wavelength range
have been obtained with a
space coronagraph.

His team calculated that
there are about 370 million
electrons per cubic centi-
metre in the CME observed
with the VELC. The corres-
ponding number for the
non-CME corona near the
sun is much less, in the
range 10-100 million elec-
trons per cubic centimetre.
“The CME energy in the

present case is approxi-
mately 9.4 * 10”21 joules.
The mass in the CME is
nearly 270 million tons.
For comparison, the mass
of the iceberg that sank the
Titanic is estimated to be
1.5 million tons. The initial
speed of the CME is 264
km/sec. The CME tempera-
ture is 1.8 million degrees
on the Kelvin scale,” Pro-
fessor Ramesh said.

More eruptions
He added that though
there are observations of
CMEs at comparatively
larger distances from the
sun, with instruments oth-
er than the VELC, an un-
derstanding of the parame-
ters of a CME in relation to
how much is lost from the
sun during a CME per se is
crucial, and the unique
near-sun spectroscopic ob-
servations with the VELC is
precisely providing us the
necessary data.

Professor Ramesh ad-
ded that with the sun near-
ing the maximum activity
phase of the current sun-
spot cycle 25 and with the
VELC now stabilised in its
operations, more energetic
eruptions from the sun are

ected to be observed.
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NEW DELHI

A detailed study conducted
by eight scientists of the In-
dian Council of Agricultural
Research (ICAR), including
its Director-General, Mangi
Lal Jat, has found that the
unscientific use of fertiliz-
ers and climate change are
contributing to degradation
of organic carbon in arable
areas of the country.

The study, primarily
coordinated by the ICAR’s
Indian Institute of Sail
Science in Bhopal, has used
2,54,236 soil samples from
620 districts covering 29
States to reach the conclu-
sions. A research paper
based on the six-year study
started in 2017 has been pu-
blished now in the England-
based international re-

search journal Land Degra-
dation & Development.
Talking to The Hindu
about the research, coordi-
nator of the project Arvind
K. Shukla said organic car-

7= free 3R Ew:

Land development: The study i;as used 254,236 50|I samples of

‘
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620 districts covering 29 States to reach the conclusions. FILE PHOTO

bon was not only part of the
chemistry of the soil, but it
covered all the aspects of
the physics, chemistry and
biology of soil. He said a
study published by the Un-
ited Nations' Food and Agri-
culture Organisation about
25 years ago flagged this is-
sue, but the samples were
very low.

“In this study, we have
taken samples extensively,
and the sample collection
was well designed. We have
covered both arable and

barren land, mostly arable
land,” he said.

Carbon dynamics

The study has found that if
the organic carbon is low,
then the deficiency of mi-
cronutrients in the soil is
high, and if the organic car-
bon is high, the deficiency
is low. The team used an
earlier study that said rain-
fall and temperature deter-
mined organic carbon. “We
correlated this across the
country. We found that or-

ganic carbon is highly cor-
related with the elevation.
If the elevation of the land
is high, then the organic
carbon content is high. But
if we move from hills to low
land, then the organic car-
bon content is low,” he
added.

Mr. Shukla said organic
soil carbon is negatively
correlated with tempera-
ture. “For example, in Ra-
Jasthan and Telangana, the
temperature is very high
and their organic carbon
content is low,” he added.

The study noted that ir-
respective of the crops and
cropping patterns, temper-
ature, rainfall and elevation
are the three important fac-
tors which decide the or-
ganic carbon concentration
in the soil. The team of
scientists developed an
‘agri-ecological base’ map
to assess the impact of
cropping systems and the
use of fertilizers on organic
carbon.

The scientists have pre-

Climate change, imbalance in fertilizer use
impacts soil's organic carbon: ICAR study

pared a map which can
help in making policy deci-
sions, particularly for the
carbon credit and assessing
the land degradation. “We
found that wherever imba-
lanced fertilizer application
was there, then the organic
carbon contained in the
soil had declined. Haryana,
Punjab, and parts of west-
ern Uttar Pradesh have in-
tensified the fertilizer appli-
cation, skewed towards
urea and phosphorus,
which was mostly scientific
application, and it has ne-
gatively impacted organic
carbon in the soil,” the
scientist added.

The study noted that cli-
mate change also has an im-
pact on organic carbon. “If
the temperature is rising,
then there are chances that
soil organic carbon will de-
cline further in future, and
that will not only impact
soil health, but will also im-
pact the carbon credit and
heat emission from soil.”
Mr. Shukla said.
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o Holl, SN 3R UGG HH e AN Bl 3R JhHUT|

o WoR Yl Bt qRefm ufed SHTal, AETITRY 3R Sia fafaerdr &1 eieH|

o TRRa1% fore @m yonferdt &1 aRkacH|

o W, aid 3R oI yeye | Srter |

o TMd 3R AHEIS AP, T <ARRTd URad gATEd B

2. S@arg fad 3k NCQG:

o fara=fiia 3= &l wvel 3ud & fod o) mawuddr gidl 3, A ufdasan fUzs 718 81 cop29 = JramT
3goﬁ%quh?§rwmq%$wa&u (NCQG) Freifa fara |, fores @ed 2035 @ 1.3 feferaa
SIelR dh UgdIHl o |

o COP30 Uduifd 3R el fad Sem, Sarace! & Wy F3 3R fawra=ha <= & fore gafqam gffa
HRA & 0 R A BT

o gwaaﬁwﬁaswﬁ%mﬁmaﬁﬁﬁvm%mﬁﬁ%ﬁmmmﬁﬁw

|
3. TP 3R T R Y T8 (GGA):

o mﬁaﬁ-ﬁﬁy%ﬁv@wmu%ﬁ@%aﬁwmﬂ&mﬂﬁmﬁﬁﬁ

|

o %opao@rGGAa%raﬁaiﬁnwéﬁaﬁBﬂﬂE%,Wwﬁuﬁmﬁ@aﬂ,mﬁeﬁ?é@mw

|
o WoRl I, URUR® YUY 3R WY Tiau- Ared, o 6 YRd § Ter- R Sfd UeieH, guTat
3HTT & b H B
4. uftads 3R Menfit ugw:
o Ae-ofiRY srfeawiatt o e uRkads & fo faRiy wu ¥ fawraeia 2 & forw ot venfie, emyar
fmfor 3R FaraR AT A db Ugd B Al gl gl
o W?Wﬁmwﬁ%ﬁmmwwaf%mﬁm&ﬁﬁwaﬂﬁmm
IS B
5. SAArg-UPpid ToaH:
o COP30 Jdag 3R o fAfaedr Tois & UHIaU IR USRI STl g, o SToid ®I Siudhd HIRE
HRUR BRI S TRaTd A 8, o SWT Hieweh a7 TRE0 &) Tieaned ad
o uuﬁﬁgﬁmm%%ﬁmwﬁm&@ﬁﬁﬁa@m%aﬁﬁwﬁw
TS B
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6. HIRA Dt YfHPT:

o YRA ARy <R AR T A fanfed Srieal @fididlem) & Rigia &1 awiad ax @1 8, fAwRid
M Y Io H HHT 3R fIAUITor & A R BT 3MFI8 R IET |
o HRT 2026 AP W FoIcT, Haxd W Jis IR TRATAd P HIa TR oiY O IUrdl Bf Hf Jgrar o
S%,ﬁw%ﬁmauﬁﬁﬁ?@wmﬂ%ﬁéiuﬁﬁm%wﬁwaﬁ@mﬁm
|

o

COP30 3f¥eh STaTaTg X H Uk HEYU! &UT €, STt SaTol IR Hraf-agd IR SR odT & | 3f¥e drowe § gfe, Rl
drs T Pt geTel SR URfRUfa® dF WaR T 811 & 1Y, SAH Iol- B! HH HRd gU HIa- Ridb 3R o fafaerdr &t
&1 B Pt IBTA MAIHd BT Ui & | URd o fawra=ha 3=t & forg, Weiidizo Saarg fraeal & amy
famraTeTs sifaridrell & Tgfed HRd gT faw, Menfiiet ok <masiTa uRada & fore wmH &1 [Rid| & &1 T
AR 81 COP30 & URUITA 39 §Td ®I 3R <1 far am g+ ufasiaft $iR SIaTs & otd 1 WS &l Ule Jdbdl 8 3R
?mmwms%ﬁma&uaﬁwm 3R Tuft & forw Taa faer &1 sgrar 3 & uHTdt 38 T
|

UPSC Prelims Practice Question

U4 : COP30 & Jay H fufefeEd syt W faar Sifor:

1. COP30 ! HiaTt S, SiToitel § 3o aufad & U &1 o 36! 5

2. COP30 ! "HHT-G8 COP" &gl oIidl § i Jg UNRT THId B SifH TU 7 R Hfsd g
3. TS Wl (GST) COP30 H Saiar] BRdTs WR Tl 1 ARG &ral 7

T8 9 DI /8 $UF 661 /82

A) Had 1 3R 2

B) had 1 3R 3

C) Had 2 3R 3
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UPSC Mains Practice Question

D)1,2 3R 3

3TR: b)

WY: COP30 H YRA &1 YHDT 3R UHBATSH DI §id DY | HRA 30! [dPIED HHarIdrstt Hi difd Searyg
el & Try Y ferd SR Tl 82 (250 MsS)

Page : 07 : GS 3 : Science and Technology / Environment / Prelims
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BT & Al 3R fewfiral @ Tahd I+ EREIPRE
7 fefthT uidcy & Hiia Ugd Y61 81 dfie 3id arodm, W%wfrq@

wﬁﬂq

@1 gAY SR UIRRYTADT = T &R0 Ugel Gof Bl 78 X P o H ool I w81 A
S A 3R Wigpiaes Yonferdt gt & sraRad-1a &ifd &Y As & forg afyes wrerarg
PIRATS, 3BT 3R I U B debTd ATTRIHdl b Yifhd B & |

@ faer:

1.

qedT aIqHT:

o A 3T AT ufd TR LT 0.27 & AfTag &t R Y 9¢ @
8, S 1990 3R 2000 F GR& B g1 H TIHT 50% A & |

o Ud-3Nefiie g & 918 ¥, afye aruHE § 1.3-1.4 S AR 1 9fg
§s 8, 3R U ¥ Tapd firerar & fob 1.5 f&3h Ao &t S Y 2030
TP UR a1 off JoodT 8, FR 3ruRad-ig uHTal o1 @d’T 9¢ T 8l

s & W ° g3

o 20 9t xrarect H 1.85 et / o o g H U &1 TR ufa v 4.5 fof
B R Y TG W &

o UHAS 3R 3ferdhfesw # @l T &t IreR fge § I &3 & WarT
BT 8 3R Tt URTSf oY S el ©, o % sreaifew AaRfegaa
ffaRef1 TdharF, St R wfdal o Fafa s gl

ifvfRufaet & # fefthr ufge:

o UR-IR Y glcdd & HRU TH U &b HRA AT ARaqHT TR
& IR Y ToR @ 8, S U GHIfd Setarg fefti fig ot fafga sear 81

o AN uig FaHT oY uilkfRufaes dF o RiFiaRd 8t gdbdr § afe =
DI FHeTg AR T 1.5 S A § oifie I &<t 71

o &maﬁ?mﬁaﬂ?wdwwﬂamsﬁﬁwwm%ﬂﬁﬁﬁ
SeTdT § SR BI3cI@iche JEe & Wax H SIAdT 8, S CO, 3=y
& foTe Ageayu &1

TRH TRIH B ge:

o STE @ 3T, §ledd SR YT AR ol 81 @I 81 2024-25 H, fay TR
R AT 3.7 fferm o fot oia T, ooy fusel aof &t gamn &
3HfIFH CO, IS gl

o THI Y Teiftrd Jog o IR e al § HHl 9 81 8, 9 WRITH & a g
%@na%mzomﬁ%an%ﬂwmmﬁ%mﬁms‘r
TR

T 3R AT GUTa:
gfar &t amelt saret ugd § & Tl & aTa BT AT IR 6T 7, FRid
DI &1 HH B T 8 MR AToNfIHT BT T PR 8T B

o I vaiauiia uRade ey SrgRef, Uit &1 1 iR Wy SAfad &

FeId §, WP HHSR &Ff 7l

he ;
db thol tl-nttrn I-.Wl 45

Whats the
latest in
climate
science?

l-ﬂm . That v
hac n.n.l.nu.l
n the science
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Prepe:

TdaH Saar] fag 39 a1 &1 g Fval § {6 i vara ffrdl § dar 9% &1 areRt SR Sursiestdia Shal de
g TgfaRur gunfedl § A1 & B UgT I | AIfET Y At f, Sed gg 3R e TR HigH $ gey
T Afiyeh Y, 3R R STcraTg-Treiict] faeh UFAET o1 SiTawgehell 1 SWR il &1 Aifd Fafarstt o g7
IS FAshSl BT AT 3R 3 JAdrg B AreHIsT § Thigd BT d1ey, T8 JHYd HRd gu o e &
Hfd A, T de &R T DY T HRA &b TR 1e- AT, <A SR ATG § 1 341 qrett
2 U8 Fufika 37 & @yl § i a1 Aradl saarg uRads & Ge iR aRome § 59 9 d 8

UPSC Mains Practice Question

UY: g1 s Saarg feft fdgaf & wld Ugd el &, Ford T UMt o HIRd b1 FRAT 3R 3HOH duiad o] JHTfdd
TRAT M B %ﬁnﬁgﬁﬁm&mﬁmwﬁsﬁ?mmaﬁaﬁ?ww@é?
%Esq@maﬁaﬁuﬂaﬂﬁf%ﬁ%mﬁwaﬁaﬁmsow
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YR & T g (ol FfSamer IR & RAdY BESxE &1 daRT uRASH )R GHiH SIC gRT T1ed ORI S ga
(@HSEE) BT RUIE F TG HRA BT IAial BT Yt SRRV &Iid & R H g
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. TEfe THIES A Ay MAdrar
SHER B @I & R Sfa=as R, mah?eaw o
HemdEuy @7 Siidl 3R aeufadl &t quurd genfaal & 3
IR W FHe) SAfd gR1 819 81 § &1 71 fewfori 7 di|r uR Uy
RIFIRUT & e WRife YeeH &1 Iidhdt & aR & il sars g

o TEHEN HRA & JIoia G H 3fye 3y a9 e & R siRigia
?W%mu%w&haﬁvwﬁwwwm

|

qST g, 3R 45:

1. SIT YOI 9919 CITES 3radi®:

o TH3EC 7 g foear fos darT gRT W) &1 fugor
YR BT 3R g 1 & HFH! & o=y Tl

o ﬁwwgﬁwﬁsﬁ?ﬁﬁmﬁmmﬁ@
WSS TH - gl o IRITT IS GO TG B IS UPId
P! gfafsfed T8 Fd §, Ia80 & Y, T8 SHaR! o "9
T g1 A1 ARTd Y8R (URagH, AT ot

o Jg founfa dwr UR gl Uieisid & HRd & Ul & §R
ﬁ&m@awmmﬁamm%

2. I SR e waak:

o YRGBT FfSareRt gRT ST SHAR! &1 HaHI® WRIg
R yfasy T 8|

o HSMEETH AU e b TS et deell 8, dlch]
QY FYold IR TR 3HT T & T Tl Sxardeliau,
wwﬁﬁwsﬁvwﬁmmﬁhﬁm?ﬂ

o U fewfiri Repls 3R Udr T B &HdT ol TG B3
forw Frafae =it & Iry yRdT siftieTial gRT 9fsha Jera Bt
STaLHdT B! SRl 3

afye fayra ik ufagr & fore fAfgard:

o YRA G & $ IaW TG v fafgedr glewic &1 W g,

ﬁﬂﬁn@a@qﬁ@maﬁlﬁwﬁa%ﬁﬁmww

gyl g
o Rof&End®s ot srureRiarar FHSR uar @ &t evar YRd
& Tgoitg TR H 3 fIyTg BT Ty B Thdl B
o oId 3R el & Yebclahul ¥ fayg-iadl Aeiegd gift
3R Ay Flia TR Ugal & YR & g &1 gfaen gift
4. Gﬂ'ﬁaﬂ?ﬁ:

Greater openness

India must not squander global trust in
its management of wildlife

Special Investigation Team (SIT) reparted to
the Court that Reliance Foundation's Vanta-
ra project in Jamnagar, Gujarat — India’s largest
private zoo — had been above board in the man-
ner in which it had gone about acquiring wild ani-
mals from abroad; it had the right permits and
the facilities for the upkeep of over 30,000 ani-
mals and that any criticism or aspersion of its ac-
tivities on these grounds were wholly “unjusti-
fied”. The Court chose not to make the report
public and only appended a summary in its order
with the aperative observations. What the report
contained in its entirety becomes relevant given
that a global body has made some concerning ob-
servations and “recommended” that India’s wil-
dlife authorities pause the issue of permits that al-
low endangered animals to be imported by zoos,
This came after the CITES committee — the most
influential agreement on cross-border wildlife
movement — visited Jamnagar. The visit was just
after the SIT had submitted its report to the Court
and from what is known from its exhaustive, pu-
blic report, investigated the same issues as the
SIT: permits, acquisition of animals, the facilities
in Jamnagar. The CITES committee too com-
mended Vantara’s infrastructure and the exper-
tise available for animal care. Its observations on
the issue of permits casts aspersions on India’s
wildlife management system, not on Vantara.
The committee’s reservations stemmed from
observations that permit codes accompanying
several animal transfers did not always accurately
reflect the arrangement between the exporting
country and India. For instance, the Czech Repu-
blic says that it had “sold” several animals to the
procuring arms of Vantara, which denies it was a
sale and that the costs incurred were ancillary (in-
surance and transport). The distinetion is impor-
tant because Indian laws do not allow its zoos to
commercially procure animals. The primary ob-
jective of CITES, an international convention, is to
curb animal trafficking and while lacking enforce-
ment powers, expects countries to execute and
incorporate checks into their wildlife laws. CITES
does not discourage cross-border commercial
transactions and only insists that these are pro-
perly recorded, with proper traceability of the
animals being moved. In several instances, the
committee has observed that India’s authorities
ought to be more proactive in engaging with coun-
terparts in other countries to investigate suspect
traceability. It is a matter of conjecture whether
the Court-appointed committee also had similar
observations to make. Translucent disclosure on-
ly reduces global trust in India’s wildlife manage-
ment and as home to some of the most important
biospheres, that is a reputation it can ill afford.

l n September, a Supreme Court-constituted

o SHTRIPH Fral gRI Teid ATl B A & g THaMsd! & eyl wfgd aeiia & &1 g,

ardwite Raifén gRfa s |
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ToIgd BT
o ﬁwﬁ&mﬁgﬂumﬂﬁﬁmmgﬁ@aﬁ%ﬁmﬁqﬁuﬁﬁﬁwﬁaﬁ
CrAE

fremd:

YRA BT agoid Tee Junierdr giarct g iR faivmidr & Ame # Teied §, S i JaRT § ST 1T 8, e 3
I 990 A & fore. Remsgey o of TIeIPId & T1Y 31 RS RIT 3R Tftha Je1a ST srazgasar gl
&1 HIP RIS, TSIl T Uell T b1 T AR T GaIR = Hael HRel S PILH 61 P 1¢ 3 o fog
IR 8, e Agayul oid fAfIear & Uevss & U & 3ua! dfyd UfasT &t e & fog of siaxass g1 o i wRa
AP TR W aold W0 H JaT 8, ST TR0 H S0 A=t 3R g &I ASlgd B & fo1g Jau, STaracal
3R SFUTA &1 MTdfiesdr &t a1fgu|

UPSC Prelims Practice Question

a) 3 TGRS FU J FWUTT Yolerd! ol WG Tehd o
b) 3¢ WA B Al Bid! & 3R J o Tiie § Yol 78l 81 9hd ©
0) I SHARTPT THAN e f TS 8

d) 3 Had Iod o AU § 3FJHIE o1 Al gkl &

Ans : b)

UPSC Mains Practice Question

UY: AP gIoild W& & TgH H, YURd & d-geild Yagd T 1 Jdldce!l & H8d R 99l He| YR
@&ﬁﬂmm&wmﬁ@&m@ﬁﬁmﬁﬁwmm% (250 TTT)
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Does India need nutritional transformation?

What are functional foods and smart proteins? Why is it nec

cultivated chicken? How is the smart protein ecosystem faring? How can public scepticisms about Tab-food' be tackled?

EXPLAINER

Shambhavi Naik

The story so far:
ociety’s relationship with food
and nutrition is constantly
evolving. The next
transformation involves
functional foods and smart proteins,

What are functional foods?

Functional foods are enriched foods that
promote health or prevent disease, such
as vitamin-enriched rice or
omega-3-fortified milk. Functional foods
leverage several technologies such as
nutrigenomics (the study of how nutrition
interacts with genes), bio-fortification, 3D
food printing, and bioprocessing.

Smart proteins refer to proteins
sourced using biotechnology that aim 1o
reduce reliance on conventional
production, These include plant-based
proteins (restructured extracts from
legumes, cereals, or oilseeds to mimic
animal meat and dairy);
fermentation-derived proteins (produced
by microbial systems); and cultivated
meat (animal cells grown in bioreactors
without slaughter)

Why does India need them?

India’s nutritional landscape remains
highly uneven. More than one-third of
Indian children are stunted, and although
adult protein intake has improved, an
urban-rural divide remains. As the
economy grows and household incomes

worsening environmental degradation or
deepening climate change impacts,

Where does India stand today?
Functional foods and smart proteins are a
thematic area recognised under India’s
Biotechnology for Economy,
Environment, and Employment (BioE3)
policy. The Department of Biotechnology
(DBT) and its public-sector partner
Biotechnology Industry Research

i e Council (BIRAC) have initiated

increase, societal expectations from food
will change from being simply filling to
being genuinely nourishing, This shi
demands a reorientation of Indi
from ensuring food security to nutritional
security, providing food rich in proteins,
antioxidants, and vitamins to meet heaith
and developmental goals,

The challenge lies in achieving this
nutritional transformation while
balancing sustainability, India must scale
food production systems without

funding programmes in these areas.
On the functional food front, scientists
are developing bio-fortified crops such as
zinc-enriched rice (developed at IIRR,
Hyderabad) and iron-rich pearl millet
(from ICRISAT). Several private players -
Tata Consumer Products, 1TC, and Marico
are investing in fortified staples and
health-focused food lines. The smart
protein ecosystem is also growing. In
2023, there were an estimated 377
roducts (meat, eggs, or dairy) sold by

GS. Paper 2

UPSC Mains Practice Question:

GETTY IMAGES

over 70 smart protein brands across
India. Startups such as GoodDaot, Blue
Tribe Foods, and Evo Foods are
pioneering plant-based meat and egg
alternatives. The Centre for Cellular and
Molecular Biology has received a
substantial 4.5 crore grant from the DBT
for research on cultivated meat,

While both segments are developing in
India, there are several gaps, most
notably in regulatory clarity. The Food
Safety and Standards Authority of India
(FSSAl) is yet to issue definitive guidance
on novel foods such as cultivated meat or
precision-fermented proteins.

How are other countries faring?

In the 1980s, Japan was the first country
to put forth the concept of functional
foods and devise a framework for its
regulation. Smart proteins on the other
hand, are a more novel category of food.
Singapore became the first country to
approve the commercial sale of cultivated

chicken in 2020. China has prioritised
alternative proteins as part of its
food-security and innovation agenda. The
European Union is investing heavily in
sustainable protein production through
its “Farm to Fork” strategy.

What should be the way forward?
On the health front, functional foods and
smart proteins will be vital conuibutors to
India’s nutritional security. On the
economic front, the global plant-based
foods market is estimated to be anywhere
between $85 billion (as per UBS) and $240
billion (as per Credit Suisse) by 2030,
India, with its strong agricultural base and
expanding biotech industry, could play a
major supplier. If that happens, these
industries could generate thousands of
agriculture, manufacturing, and logistics
jobs within India. However, [ndia risks
either lagging in innovation or facing a
flood of unverified, mislabelled products,
The transition to biomanufacturing will
demand major workforce upskilling to
enable employment of agricultural
workforee, and poor implementation
could concentrate market power among a
few large corporations. Public perception
poses another challenge, and scepticism
of "lab-made” food can only be overcome
through transparent communication and
public trust.

‘Therefore, a national regulatory
framework for novel foods under FSSAI
should provide clarity on definitions,
safety evaluation, and labelling for
functional and alternative protein
products. Inter-ministerial coordination is
also needed to ensure coherent policy
support. Public-private partnerships can
help scale biomanufacturing
infrastructure and indigenise critical
technologies such as precision
fermentation. And finally, public
education and inclusion of farmers in new
value chains will be essential to ensure
that biotechnology's benefits extend
across society.

Shambhavi Naik is chairperson,
Takshashila Institution’s Health & Life
Sciences Policy, and CEO at CloudKrate.

T YR D! U190l et IEaTd Bl oiexd a2 gy

ary to ensure nutritional security? Which country was the first to approve the commercial sale of
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v

Functional foods are enriched
foods that promote health or
prevent disease, such as
vitamin-enriched rice or
omega-3-fortified milk.

v

In 2023, there were an
estimated 377 products [meat,
eges, or dairy) sold by over 70
smart protein brands across
India

v
On the health front, functional
foods and smart proteins will

be vital contributors to India’s
nutritional security.
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Context:

HRA 307 @I 3R UIv0r UReRy § U He@yul HIS W g1 Saf Y = Wrel R YA H=A H W &1 g, TR
FHUN, TS BT 1 SR Shaielt & Wafid ded TRy e, TN GRe Bt 3R &1 Hid & & dabld ATaRadhdl
DI IR FA & | WPHR & d1as3 -ifd o & Wred, sfies 3R uaiaroiy siarfarsii &1 Iaifid @d gu srafds
W7 verdf 3R WIE T & ATeqd § 39 URad o1 Ia & e Sia Mt &1 v S8 &1 Hed1 $Hi T8 3l

o  HRES T Uer: Hrafds @ Ul 9ved dal 9 QR a1 BIichRs @re uerd § ot 7 Had BaR! UgH
P & T afcr W &) g 3R §IHRY &Y A & forg ot fewrs feuw mw §1 I faerfem, @i,
TAaiifRase a1 3= srufaed AiffTe §) Iohd © S UfaRel, IR 3R ged Wiy & gad ovd ||

T et

o GEONIRITE: 3T BT § fb SMER WG BT SIHierd B & foTU S & 1Y HY FTaaid HRal g

o  TABIRPHRA: fTH™ & SRE BIA S UNS dd T B FeTdT 8 (IS0 & oY, AIe THG ORI,
T GG A19a) |

o TRMIERIAT UIYE d@l & A=y 3R et siia- H UR & o1 IAmmopstt a1 Torght &1 SuaiT ol 5|

o 33 ps flifew: UISH & TR, s1GC 3R UNS ddl S A6 ST SHiad Sl ¢, TSR W G@HTd
SaIHAIsf & forg|

T1E NEAT: W1 N Sa Hiifies-ogas NdF § S URuRe 7, 3T 3R 3 P 1y Reh fised e & &,
T &) T Y R B §T THIRUTT YHTd Bl HH B B

YD

o TQIY-3MYTRG WEH: AT 3R ST ST FI Thd B P 1T Wierdr, 3Tt A1 faete ¥ FepTer S 81
o fvaH-Fgad dH: Aswifvad Red ug] Idme! & I0H Wi, TSSH a1 a9 &1 STe $Hd g |
o Tl DI TS T U HIRAHTSH BT FEINTIR & ITT S 8, S 3Y & o1 arafdess iR b1 SdTe Sl g

YR BT IUIAT g3 UTRIRUTq®d! o

o  WIEIHY: [SSIC, & <13 B]Y 3R 3a Bgy Wied 70 § e Hufai 377 NY-3TRa 3R dbicdd W
IdTE! BT fauH Bt & |

o  IXEHRI TGTACT: SHatcT 3R SMEIRU Wl 3R fHUa- 31 e & s ud faewm &1 Ay 3d 8

o IFEYN F W P URR: CCMB HI Wl fHT 7T A SI¥UH & AW DBT ¥ 4.5 HRIS U gU




)

B NITIN SIR®

IEERERCE|
YR &I GI9T Uf¥ad- &1 axgedl H g:

o TR UL 35% ¥ S T fIHRIT §; 57% AT THHD § (NFHS-5)!

o W T F: sﬁw@mumﬁmaﬁﬁr@&mm&mﬁammﬁ?%

o IUMHITT WARIHATE TEaT: TGl 3T 3R WG ARG NG d@l 9 HRQR 3R Afds ®0 9 Iared
W1 v & AR B

. W;WWWWWWW%%WWH%QT@Q?WWW
TR &ald |

o 3w ad: U YR HF IdTeH B HH 3 T reT 12 e Sier &1 JoHaH grar § (Y 8,
2023)|

Y srgva:

o RITTYR: Wit arcl R &1 Tt < aTel Ugdr (2020) 1
o RV TY: "BH ¢ Bk WHIA & ded ePbre W Ide & IgTaT odi g
o 3ATHER: YRA 2030 b 85-240 fafera TR F af¥yes WIE M IOk § U W RIars! o9 e g

HRd & fore 3mt &1 IE:

. gﬂ;@nzmm FSSAI B! BRATAHD 3R TaIH TTel UGTf o oy TS YR&f, ASTeRT iR [urad I RA1fd
|
. %W TareR, faf a3k tiwor dedt &1 Tafad A & o S, ofa Mefie $ik ey daradl &
BT
o grdufe-fAel Urfier): SRghaain ok Udle fhvad o g, T SR ugd gRfdd sl
o O WNRE®Al: TR YaR 3R e Sfirmt & Arem § yanT=ier o I 7 W uerdf § faymg 9er w31
o fHUM qURRE R PR AR TR fder gha o3 & fon fFam o sawiféfthee 3R
Tt Ui Hed yaenal § udbied B

frem:

YR DT AT @I Hifd B AT Y HTAS TOIGT B WIS G-l AT - T8 B & B §U U SSTG] BT Gy
HAT| Oid Urelfia!, Aoied fafaee SiR qrdeie Sera & SaieH ¥, Hries @ uerd ok Wre Uid o deeh
3[R Y UIe hd &, [ChIS MER B 9¢1a1 ¢ Tohd & 3R HRd ! TNl 3R fers; e yonferdl # 9am=R & forw ue
Iy Fg P Tu H RIMNT HR Jbd &1 WA |, TR0 3R 3 ILRTT BT T I1Y U B & Q7T T fag= &
A7 AT, FHTARM ERHI Hgaqul g |
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