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ANIMAL-FREE FOOD
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Lﬁaamﬂmsﬁfmﬁé’miﬁummeé’ﬂmaqmiﬂéaaﬁuwszﬂ,‘%auﬂsmﬂ nsansUnitelaitud WAZN1SAYLAYAIY
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Disrupting the Plate: Cultured Meat Technology, https://cmr.berkeley.edu/2023/07/disrupting-the-plate-cultured-meat-technology/
Vegan cheese that tastes like cheese? These startups may have cracked the code, https://grist.org/food-and-agriculture/best-vegan-

cheese-climax-new-culture-alt-proteins/
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Cultured Meat Technology
A BN S . A S F G i T

Wodnuniziaes dalunwsinguillevase Ao cultivated meat, lab-grown meat %30

cell-based meat iflodmimzidswanainmsmizidsseaadaslunewiu wuigleisnsdsdnauuy
By nsvaunskaniiedmmnsdesilalnensueneansenanibe dedmisiuiudnues wasfiunves
AATAND1LANANIAY Fregnaty U Aleph Farms Uszinedasniea luieaanaiuiile myoblast wile
namietr luvasiivsem Super Meat Uszmadasnoananilolniimnzidssanwaanufiin (stem
cell) voslofunaziaanuiniavosnatuiiie ndwinlawaauan L%aétwéwﬁuasgﬂﬁﬂﬂiﬁlummilﬁmﬁ
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AN3goLsNM Iﬂ?aﬂm'il,?:mLszjaéﬁl,ﬁuﬂiiu?m‘él,ﬁamamL‘ifa'ving Lszjaéﬁagﬂ,uawuwaLgaqazlg%UﬂqiquzL?:m
Tulule3uemmes (Bioreactor) dudumwuzfioonuuuaniielnansoms eendau wasdadenisiase
dulafisnduunigaa USEn Memphis Meat Tussduieun Ussimmansgaiusni Tylulasuenmesiaule
NANLUUNLAY (Specialized hollow fiber bioreactor) ) Tuvaizfiu3ev Mosa Meat Uszmsesuaunly
szuvluladuonmesdeniy (Stirred-tank bioreactor)

Uismunaundla@duandieauts (Fetal Bovine Serum 3o FBS) luewnsidenwas iensgaunis
dulaveseas dunlnAsvesnanualesssy Lﬁmmmﬁaé’miwwLﬁymﬁaqmg:wmaLﬁaamms@hé’mﬁa
dumadeniiflesesssuununisudaiedniuvuin uwanisly FBS %’ﬂLLsTaﬁ’UifmqﬂﬁsmﬁsuamﬁwamLf':a
Frwndes USenily  FBS ﬁ\‘igﬂﬂﬂf\]8(;1’661Lm%mﬁvﬂﬁuﬁ’m’lEJGT’]‘IJR]%EJES?@J wedl  flunsusemig
Meatable Usziniuisosuauaiianunsamnsidsseaniagluly FBS la

dewaaiulnlululeduennes wasrzsuasslasanaiodeauifieaetudedonanuiled
wuludns dedleidodulnuiivuaiisameuas ﬁ%gﬂﬁnﬂmﬁuLﬁaaLLasLLUigﬂLﬂumémﬁmSﬁmmﬁaé’mf
U westnes lanson wazdnifinln uianszuiunsensleianUszana 5 - 7 dUnm

wananiiohuaziiolnuan ﬁqﬁLﬁaﬁméﬂizmwSuﬂ U DIMINLLE MEUNLALEeNINe V3T Wild
Type 1u%’§LLﬂ§wg§Lﬁ8wﬁmmémﬁmsﬁmmimLawasLﬁym W Uanuwaneu luausiiusen New Age
Meats Q&LﬂuﬁmsmammamﬁmsﬁmﬂLﬁaé’mfmmﬂw%waﬂim wu lonane Wusu

yunnaaodnimnedssialanaanasieuszan 36,569.73 aruneaansanise nelud 2034
Winduan 568.83 anuneaansaniss lull 2024 eedns CAGR 51.64% wauail 2024 s 2034 nau

s
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Wunmnesnsuiniganddusuuuurnanauazlusiveimsssdviudn wesinesiduemiseeniisuiviel
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Precedence Cultured Meat Market Share, By End-use, 2023 (%)
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Others Sausages Meatballs Nuggets Burgers
Source: https://www.precedenceresearch.com/cultured-meat-market

yuamanitlednimgidedluaninuviiogedls 138.79 anunoaaisansyn ud 2023 vuanainiile
dnumzidedduansss dyam 10410 suseaansaniga Tud 2023 wagennasiiyaniuszina
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U.S. Cultured Meat Market Size 2023 to 2034

$10,353.80

{In Million USD)

5 550.41

5 157.85 5 239.37
510410

2023 2024 2025 2026 2027 2028 2029 2030 203 2032 2033 2034

Source: https://www.precedenceresearch.com/cultured-meat-market

fan:
Disrupting the Plate: Cultured Meat Technology, https://cmr.berkeley.edu/2023/07/disrupting-the-plate-cultured-meat-technology/

Cultured Meat Market Size, Share and Trends 2024 to 2034, https://www.precedenceresearch.com/cultured-meat-market
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RECISION FERMENTATION

nsuminuuulad "auuiugn (Precise)” Suuuuad dufedsioquiUdsuduly vundaduy was

kombucha Useneumeqaunieiduselesy  unendlonandndiluuuud)  uansufnuuuuiug  wie
Precision fermentation tumaluladfidunila uasviilmAnanuuag

waluladnsudfniusudifinuiunn 30 duar Jagtu waluladdsnanidslaiuauiouosns
sadluvansUssa  desnnlafumssonsunidnsamlunismanemslnsssnslandmdafiaiy
eTEfduiingmeduanaey  dagtumaluladdinanngninulslunisndnaunanemsvatsvin Loy
AnfuLAITaTAkeEIndi uamnunuagalunumainenslagliges (Cellular Agriculture)
s71fis Precision fermentation @slu Precision fermentation aziinisluwafianisdaimnssulaglvsia
fugnssuamsesdnviofivunqdunie ondnansusznauandmiviefinfinosnisesnauiugr nela
anmgmandniug nelusidunesiidmviefinunieaves unndnfaunilafeaunaumdluianad
duvesdniviedivdun  Geamadulaeqdunie  meiBnawdalusiunndaiuniaglunesandnid vl
waluladiinsznuauaulavesyuslan

q

(1) Gene editing (2) Fermentation (3) Processing

Genetically modified

Example: Bovine milk protein gene microorganisms
Gene insertion (= mﬂkprote:n production plant}> 3 "

T e

Fermentation @ éﬁé Animal-free dairy
ﬂ-
Microorganisms Food for microorganisms @ ;9" Plant-based products
(yeast, filamentous fungi, etc.) (sugars) ingredients

Elimination (fats, etc.)

Source: Compiled by MGSSI based on materials on the website of Change Foods
https:/fiwww.changefoods.com/blog/precision-fermentation-and-sustainable-animal-free-dairy/
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U.S. Precision Fermentation Market Size BEvE

by Microba, 2020 - 2030 (USD Million) GRAND VIEW RESEARCH

44.0%

ark 3R,

$433.9M . .

$405.5M —
- s . . —

2020 2021 2022 2023 2024 2025 2026 2027 2028 20290 2030
Fungi AMgne @ Bacteria @ Yeast

mann Precision fermentation sgaulanilyan1Uszuia 2,800 aruneaaisansgiud 2023 wazan
MAULANgnT1 CAGR 43.2 % saund 2024 §3 2030 Wunamnanuassningiindunetunanse
NULTIAUYRITTNINAALUULANAD T INADY nauemsuaziAIesRu durNaAIAAIEEINLUIEERT

35.67 % lul Uaduddgusenisvilavesnnuneinisiunauileanudedlusauanieiiady  usew

=

ANSNIN LT Impossible Foods, Motif Food Works Wag Melt & Marble Tdesidodaimiadend
WM Precision  fermentation ﬂa;:umLﬂuﬁﬂﬂa;uﬁﬁwﬁcgﬁﬁum?{ammugmmﬁ Precision
fermentation  @iifnennlunisuamlusiuiidndifianuduson  (Complex therapeutic  proteins)
wuled  wara1seangndn1edinn  (bioactive compounds) F9IEAANIIRINNIITNTUUULRY ¥l
mmaamammamﬁmsﬁaﬂ@?@éw{mnu LLasﬁﬁ’ﬂamwﬁ%%’Um'ﬁauu“amLLasﬂm@U‘Imﬁﬁwﬁzyiuqmammm
8

LUSNIMUDATEINAIRN  Precision

) v oo - »  Precision Fermentation Market Share BEYE
fermeﬂtatlon @I'J'EJa'JULL‘U\“IT]EJVLW by End-use, 2023 (%) GRAND VIEW RESEARCH
4052 % lud 2023 lasanie
PYNBY ANVOYAVEY  The
Hartman Group A9 TerInayly

avnsgolsniUssana 40 % 30

1771 90 ANUAUITYDUSUNARN N
270 Precision fermentation 1ag
Food & Bevarages Pharmaceuticals

ﬂqm’]‘qq]gl,ea’qﬁqp:uéiﬂﬂ 132 5']“ @ Personal Care & Cosmetics @ Other End Uses
aulanielud 2027

i
Cultivating acceptance for cultured meat, https://www.foodbusinessnews.net/articles/26660-cultivating-acceptance-for-cultured-meat

Precision Fermentation Market Size & Trends, https://www.grandviewresearch.com/industry-analysis/precision-fermentation-market-report

2audNg 12 WQFADNIEU 2567



daksSgalusng

ansgeuisnuiulssmailannunmnumsineimanstunisnane s sudaiedaimzdes fa
LLﬂfimﬁmﬁmsﬁmmﬁf@é’miwwL?i”awzgﬂﬁwmiumq%’gmaqaw%’gﬂ WU $gea1un wazdswasien luvaed
Spundnosdodvidnammsnmansunsiidiiugsfaiieafu Animal-Free food Lwu UM New Culture
Faduamindwandloswiunsudaln Ssundnlesille Tunszuaunis Precision fermentation Tunseas
Favoawnsaardilule iy Wadlurisans 2024 fis Pizzeria Mozza luiilosaoauauiada U3Em New
Culture 1 "Animal-free cheese" av@N1NSANARNUNAASUNAINUL S0 Dairy product wuuisle
U3SvBnunavilsiie U3E Climax Foods Tudlouinds Ssuedeside Gily Machine learning Liaswy
dunaLanfaiasaasasanisazidoduiamiloutalssanaeg ln eenslsiniy Sedludmanisn
Snitladasanvuiy 1wy SCIFi Foods Fuduusdnamsndwauenivesinesiuiles San Leandro 33
wndvosde Jadaudenuiouiguisu 2024 Tnet3uauain Artemys Foods ludl 2019 uazszauyula
Ussinal 40 anumeamsanis  nnesusmamuvatsun  avhndisawefialugshaduiunelule
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Tud 2024 1 SyPaduenadnassiu 680 aunoaaIsauss™ Weasna Ilinois Fermentation and
Agriculture Biomanufacturing (iFAB) Tech Hub lnglasunisatuayuamn@unuisannainsguagionty
WloLfiudnenmAIunIHAAIITInINLAZNSEUILNNS Precision fermentation uaﬂaﬂﬂﬁ%’gmaau%’gﬂ GN
lndnassiunulniumeaulsiumadendistuesadulatn Taonszvsunailvavesansga ladai
1A59n135 Distributed Bio-industrial Manufacturing Investment Program (DBMIP) Lﬁaﬁg{mﬁauamﬂm
2024 Tneidageaansszaumuluunuisvansg fsidunislunieaulsiumaden

Lﬁaé’m’;mwL??&JqL{‘]umaLﬁaﬂﬁﬁﬁiaqﬁumwmﬂﬂ’hLﬁaé’miwmauLﬁaqmﬂﬂﬂiﬁimﬁuéuﬁﬂuszé’uﬁq
warfiansewnsidusslonilussduge  wsiituegduisnisudsguae  dlefnsanaindneniwluns
naunuiodniuuuin  Tnsanglntudnindelaeuivn Eat Just le¥unmissusesaindiiinaunmse
N33UN1591Ma81v09an3g (U.S. Food and Drug Administration %38 FDA) luifiouiiunau 2023
nsmansanatadmiudodnimzdesdaiunlundia  susenues McKinsey  aaaidledaiing
deamhlanainmazdulnga 25,000 arunoaaisansss anelud 2030 FehlndunasIuyuaag wnue
dnsugshaamndnivingsaudedninizides anfgeudnifinsdaassiu 10 anuvdoyansys lud
2021 ifedndis National Institute of Cellular Agriculture (NICA) ludsiavesnssninnuns ansy
(U.S. Department of Agriculture %38 USDA) s Tufts University @afin1suszniasvadnsdmiulasanis
Seed Grant Program 2024 #1uau 25,000 %38 50,000 AoaANTAVSE eatuayunsideduiiugumde
%uﬂizqﬂéiuélmmﬂﬂwﬂmi%maé (Cellular  Agriculture) Gerufadofmimeies nszuvauns
Precision fermentation tazlusAuniaaan

o Tagitiu nddeves NICA Uszaumnuduananeusenislununislowas dvlaun nsaunuans
fugeaanannionnuauuneosaluumagnsenuauin Wuaeiugusnuazaneiugifen nisly Al
dewamnewnadsasaauuulilediy wagnslelasndousan (Scaffold) wietagianmduq Lilean
punueniodnlmzins Bamug NICA felasmnutvanituideannuminendeney fla¥uyuain
USDA $1u7u 6 wind e Virginia Tech, Virginia State University, University of California-Davis, MIT,
University of Massachusetts-Boston, wag Tufts University Center for Cellular Agriculture (TUCCA)

v

ki gustnauanguluansys agluauaula Animal-free food wnnisdmungluganidivendsd

hwi%aﬁaqama ﬁﬂﬁﬁmﬁmgﬂ Bezos Center for Sustainable Protein @4 North Carolina State
University ilo¥udl 31 wquaiau 2024 %qlg%hﬂquﬂ'ﬁé“@&g\‘m’m Bezos Earth Fund (ﬂamuﬁﬁaﬁu’ﬂma
Jeff Bezos unmAsutingsnayIeLusiuy z;f{ag?q Amazon wazidu Executive Chaiman ludagdu) lu
FIUIURY 30 gﬂumaam%aw%’gﬂ Wuszeziian 5 4 Iumia;’]ﬂ@u*&jﬂm\‘imiNS@IUiﬁHGT’JEJﬂ?SU’Mﬂ’]iWN
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TRANSFORMING THE MANUFACTURING
CHALLENGES OF SUSTAINABLE PROTEIN

- R&D + Workforce . Community

Science & Technology Gaps Development = Engagement

Interdisciplinary Team Science 7

Industry Needs

—

Policy Needs Materials Processes Systems

Voice of Customers

- Public-Private Partnerships

https://engr.ncsu.edu/bezoscenter/

dmSun1suan Animal-Free food luansys duguassanlnafgausenisvilfenisdeansiuy
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“biocengineered” MmuNMIFIUNTAITUALAVEIEANSEY Tudaqdu FandnSunidedninzidssoigan
ognelavarmuamungvine sudeu wagdiunanisriduguares Food Safety and Inspection
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Vegan cheese that tastes like cheese? These startups may have cracked the code, https://grist.org/food-and-agriculture/best-vegan-cheese-
climax-new-culture-alt-proteins/

Cultivating acceptance for cultured meat, https://www.foodbusinessnews.net/articles/26660-cultivating-acceptance-for-cultured-meat
IWlinois Invests $680M in Biotechnology Sector to Enhance Biomanufacturing and Precision Fermentation Capabilities,
https://cultivated-x.com/investments-finance/illinois-invests-680-m-biotechnology-sector-biomanufacturing-precision-fermentation-
capabilities/

Disrupting the Plate: Cultured Meat Technology, https://cmr.berkeley.edu/2023/07/disrupting-the-plate-cultured-meat-technology/
USDA’s First Cultivated Meat Center “NICA” Opens Applications for Research Grants, https://cultivated-x.com/rd/usdas-first-cultivated-
meat-center-nica-opens-applications-research-grants/

Bezos Earth Fund Grant Creates Sustainable Protein Research Hub at NC State, https://www.bezosearthfund.org/news-and-
insights/bezos-earth-fund-grant-creates-sustainable-protein-research-hub-at-nc-state-university

FSIS Responsibilities in Establishments Producing Cell-Cultured Meat and Poultry Food Products,

https://www.foodbusinessnews.net/articles/12905-usda-fda-to-jointly-oversee-cultured-meat-regulation
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REPORT: Interest and Curiosity in Cellular Food Continues to Grow Among Consumers,

https://canadianfoodbusiness.com/2024/05/13/report-interest-and-curiosity-in-cellular-food-continues-to-grow-among-consumers

Cellular Agriculture, https://www.canada.ca/en/health-canada/services/food-nutrition/cellular-agriculture.html

Toronto hosts the third stakeholder meeting on cell-based food and precision fermentation, https://www.fao.org/food-
safety/news/news-details/en/c/1712158/
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Companies Creating the Future of Food in Latin America, https://www.vevolution.com/articles/companies-creating-the-future-of-food-in<tatinamerica

Forma Foods: A Pioneer in Plant-Based 3D Meat Printing, https://westerngrocer.com/forma-foods-a-pioneer-in-plant-based-3d-meat-printing/
Forma Foods Creates the “Best Plant-Based Carne Asada” Using 3D Printing Tech to Replicate Tissues, https://vegconomist.com/food-aid-

beverage/meat-and-fish-alternatives/forma-foods-best-plant-based-carne-asada-3d-printing-tech-replicate-tissues/
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Cell-based food and precision fermentation, https://www.fao.org/food-safety/scientific-advice/crosscutting-and-emerging-issues/cell-based-food/
Ahead of Thai Market Launch, Aleph Farms Gathers Chef Feedback on Cultivated Beef Steaks, https://vegconomist.com/cultivated-cell-cultured-
biotechnology/cultivated-meat/aleph-farms-first-chef-evaluation-cultivated-beef-steaks-thailand/
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