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BE.VRITERAVNERIZEBR T L—FDERS - ERLEW S DOZBELRILD RU., M8 ITEMD
TR FLAEFIOTHEER, SEDICER S ELTRLON-E MR E DR ST o
i) @M HEFICTAN-TFE
®©F /AR REMLEGHZEICKY. RRERITERRELONSF—FELEZLTLAL i dFs: 237
DEFLLLBVMENERSNENEEREMIZIIBAT 215H (Ml E 0 BmiELE ®t/Lo ID 1R
TREADOYEDRMUIELE 1—ITMZ T, FEROTLILT D insilico 5/ LIREE ©fF AT M TR
FIENSUROYTREHR-TOTAIH R AFRAZIHVRAD FRIZK B RE—F— I x T BEEOE=OHDOHME
PERERMEASOEENLEERDBEESEICEIENITDORRETIMED ) AMERK) @)tz Yok X
DR SO EIREE—EMERERET =02, BEEMBEEERE (GCCP) NMERINT
WA EFIBAT 21ER GEEM R E MO FHME (Bl B 2H) . REMRE RO HEE
PHERDOEEDE=2)T).,
®FEATAMIAkDUEICE - TRETZIRIABVERLE LONF—RIZETIRE
HEHEE R VBEREE (. ERE2STCUYRIOEVBEOMBEKEN AT 581X, 5/
I, FSURG)Th—L F=ETOTFA— LB ERATEELR) RVEREELRLS)
BEFHEEZO | EEFHREZEY/MEDEFERTIHEE EEFHERIEDORSUTMERZER | FH GMO D#R il (Regulation 8
o (EC) No 1829/2003)% & F3
EEFROLEH | BRTIXIELR EN RAIAE. BEEOFREE | 75
BES5 S (TIE R
AFRSNFE | D 2020 4 12 F :Eat Just & DEBEF LS5 (I8) DISEERR 2022 4 11 B :Upside Foods #t DEBIEE | & 2023 % 2 B :Vow ¥t DY
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*1 Requirements for the Safety Assessment of Novel Foods and Novel Food Ingredients, Singapore Food Agency. Version dated 26 Sep 2022. https://www.sfa.gov.sg/docs/default-source/food-import-and-export/Requirements-on-safety-assessment-of-novel-
foods 26Sep.pdf *2 Foods Program Guidance Under Development. “Premarket Consultation on Cultured Animal Cell Foods: Draft Guidance for Industry” https://www.fda.gov/food/guidance-documents-regulatory-information-topic-food-and-dietary-

supplements/foods-program-guidance-under-development  *3 European Food Safety Authority (2018) ”Administrative guidance on the submission of applications for authorisation of a novel food pursuant to Article 10 of Regulation (EU) 2015/2283”, EFSA

supporting publication 2018:EN-1381, Published: 15 February 2018, Approved: 7 February 2018, doi:10.2903/sp.efsa.2018.EN-1381 https://www.efsa.europa.eu/en/supporting/pub/en-1381 *4 Food Standards Australia New Zealand, “Cell Based Meat”
https://www. foodstandards. gov. au/consumer/generalissues/Pages/Cell-based-meat. aspx (Access: 2023.5.16.)
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Selecting the right cells —|_

The process starts with careful selection of animal cells.
These are generally stem cells, which have the potential
to develop into different kinds of specialised cells such as

muscle fibre cells or fat cells. These cells are then

analysed to determine their purity and ascertain that they

are free from harmful biological agents.

Throughout the process, scientists keep track of the

exact source, characteristics and form of the cells.

Growing in bi
The cells are then placed in a bioreactor to allow
them to grow and divide to increase their numbers.

are which are to
carefully control the environmental conditions that
cells are exposed to, such as oxygen levels and
temperature, mimicking conditions for growth in
the animal body.

These technologies and techniques are similar
to those used for beer and yoghurt.

Tissue constructs
form Myospheres

Nutrient media

Like all living things, animal cells require not only ideal
environmental conditions, but also optimal nutrition to grow.
Cells in the bioreactors are placed in a specially formulated
growth media, known as a nutrient media, which supplies
them with nutrients such as carbohydrates, fats, proteins
and minerals.

Apart from nutrients, cells may also require the presence of
growth factors to grow. Currently, the source of growth factors

for cell culture still relies heavily on animal sources, negating
some of the advantages of cultured meat. Scientists are, however,
actively looking into the use of alternative sources for these
growth factors such as separately growing cells that can produce
these growth factors simultaneously with the muscle cells used to
grow the cultured meat.

Throughout the manufacturing process, the composition of
nutrient media fed to cells may also be changed to stimulate

stem cells to develop into different cells such as muscle or fat cells.

Scaffolding
At this point, the cultured meat is paste-like and can be added
to other ingredients to make minced meat products such as
: = meat balls and sausages.
To obtain end products with 3-dimensional structures that more
closely resemble whole meat cuts, scientists grow the cells on
porous materials known as scaffolds.
PRS ¥ Ao
i . While i ials are to be inert

during the production process, they are derived from edible
substances as they are consumed as part of the cultured meat.
Scientists have explored the use of edible plant-based scaffold

ials such as plant cellul and i as these

Edible
Stem cells scaffold
- & o
e

v/ ..
4 construct

J Myotubes mature

into Myofibres
Myospheres can
develop into Myotubes

Small strands of meat are

combined and can be used
l as an ingredient in food

-
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Image credit: Firn/Shutterstock. com

HBE : A growing culture of safe, sustainable meat, By Singapore Food Agency, Published 04 Jan 2021,
Updated 22 Jan 2021. https://www. sfa. gov. sg/food-for-thought/article/detail/a-growing—culture-of-

add nutritional value and are also conducive for the growth of cells.

safe-sustainable-meat
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