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BV — BRI :
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QIRTEB IO XU T Fu v FETH
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P— ROV A7 IR DA, 1) BI%E)
M, 72 HONC2) RatECf 2L B O B
Z DA & S L7,
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by T AR—LE EU Cid Novel Food @ H1
R RR RS 28 B S I R L 7 B O MsiiL 7 &
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3 FREEDTEMERY YAP (1SA, 2SA, 5SA, <
Nt U EEE 1LET 7= IC@ERLEZY
D, 2MHEH LB O, SEBEHRLZL DI
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RETHZE Lz 7 U RE IO B s
FIEBLNE — T 5N E THE LT ie &
24 IR§fA] x3 H [FME My EE S CTHEE8 L 74
a6/ LN B TR Y— 2 LD
WZEIFRO T, MRIC Lo TEFE L -
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FREE O E sl 2 T o7
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1 Post, M.dJ., Levenberg, S., Kaplan, D.L. et al.
Scientific, sustainability and regulatory challenges of
cultured meat. Nat Food 1, 403—415 (2020).
https://doi.org/10.1038/s43016-020-0112-z
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state-of-the-industry-report/ (&7 7 & A H : 2025 4
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EREMPURIEAREL 720 (20234F6H ), v oW
AR— /L ClVowth D 7 X Z H ke DB 3 KGR S

(20244E4 1) A A7 VTR0 4-H kD
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4 Human Food Made with Cultured Animal Cells Inventory;
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=A
nimalCellCultureFoods&id=001 (f#&7 7 & A H :
202545 A 13 H)

5 ATCC, UMNSAH/DF-1 (CRL-3586);
https://www.atcc.org/products/crl-3586 (&7 7 & A
H :2025% 5 H 13 H)

6 LinJ, Yi X, Zhuang Y. Medium optimization based on
comparative metabolomic analysis of chicken embryo
fibroblast DF-1 cells. RSC Adv. 2019 Aug 30;9(47):27369-
27377. doi: 10.1039/c9ra05128g. PMID: 35529190;
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PMCID: PMC9070647.

" Vive la France! Vive Gourmey's cell-based foie gras! ;
https://medium.com/point-nine-news/vive-la-france-vive-
gourmeys-cell-based-foie-gras-c6959ab0dffl (F&#&7 7
AR 202545 H 13 A)

8 Stephens, N., Di Silvio, L., Dunsford, I., Ellis, M.,

Glencross, A., & Sexton. A. Bringing cultured meat to

market: technical, socio-political, and regulatory

challenges in cellular agriculture, Trends in food
science & technology, 78, 155-166 (2018) DOI:
10.1016/;.tifs.2018.04.010
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9 Hadi J, Brightwell G. Safety of Alternative Proteins:
Technological, Environmental and Regulatory Aspects
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and Single-Cell Protein. Foods. 2021; 10(6):1226.
https://doi.org/10.3390/foods10061226

10 Hippo patent (Memphis Meats): WO 2018/208628 Al
(15.11.2018)

11 Liu Z, Lin L, Zhu H, Wu Z, Ding X, Hu R, Jiang Y,
Tang C, Ding S, Guo R (2021) YAP Promotes Cell
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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 bior
The cells are then placed in a bioreactor to allow
them to grow and divide to increase their numbers.

i are ines which are desi 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 construc
form Myosph

Selecting the right cells —|
The process starts with careful selection of animal cells.

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.

caffolding
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.

While i ials are g ly d 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
materials such as plant cellulose and seaweed alginates, as these
add nutritional value and are also conducive for the growth of cells.

Edible
Stem cells scaffold

&

* o
°
VYo

construct

.

a Myotubes mature

Small strands of meat are

combined and can be used
l as an ingredient in food
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H{BE : 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-
safe-sustainable-meat
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*1 Requirements for the Safety Assessment of Novel Foods and Novel Food Ingredients, Singapore Food Agency. Version dated 20 Jul 2023. https://www.sfa.gov.sg/docs/default-source/food-information/requirements-for-the-
safety-assessment-of-novel-foods-and-novel-food-ingredients.pdf *2 FDA, Human Food Made with Cultured Animal Cells ; https://www.fda.gov/food/food-ingredients-packaging/human-food-made-cultured-animal-cells ~ *3
European Food Safety Authority “Guidance on the scientific requirements for an application for authorisation of a novel food in the context of Regulation (EU) 2015/2283”; https://www.efsa.europa.eu/en/efsajournal/pub/8961
*4 Food Standards Australia New Zealand, “Cell Based Meat” https://www.foodstandards.gov.au/consumer/safety/Cell-based-meat ~ *5 Novel food in Israel ; httpS//WWW gov.ﬂ/en/pages/novei-foo *6
https://impfood.mfds.go.kr/CFBDD02F02%active=00049&cntntsSn=555747&cntntsMngld1=00049&cntntsMngld2=00049 (2024 4= 10 H 1 H7 7 & %)
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7215 Toh %, 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

48


https://www.sfa.gov.sg/docs/default-source/food-import-and-export/Requirements-on-safety-assessment-of-novel-foods_26Sep.pdf
https://www.sfa.gov.sg/docs/default-source/food-import-and-export/Requirements-on-safety-assessment-of-novel-foods_26Sep.pdf

%5 FAO&WHO M4 DDELEERMEICHERB L TRE L -BENLG/\Y— FEFO®RET

HWETEE

NF—RFEFDRA4T

No. |/\#— FEF (HSRIE : FAO/IHO 2023) * " o ) sogy | EEPLOR
e BA-EZ | EEEDL RS | emma
= B o

BTN °

2 |mmERS °

3 |memsn °

4 |BRewE (8B, EEE. BH. TR, k. TEABEHEL SRR °

5 |zem °

6 RAVBATSRAFYY (&, +/TS3AFvY) o

7 |EEk. AEET @B, YR, HE. FER. FR TUFD) °

8 |&mTLLYY (—RHEL0) ° ° °

o |mam °

10 |BEE2NE /ARFNNOREY (EREH . MRBEENT. 2ERS) °

1| BEMC ARG EEHEE & CEENE °

12 |BERsOmEIEEEEE °

T L e —— ° °

4 | ERMUBETERAC S SHAT LAX—BRUNEECHENE (BALET o

RE5T L0, TORELEL HNEHEEFOELESE)
15 FREFRPLTLILT V. HAHAVTHEREERCT LT V0EM (7/ L/RBEED °

FREM EBEE)

* FAO & WHO. 2023. Table 5, 6, 7,8 X 0 it
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%, %MD Ser (S)FREE Ala (A)FRKEICE
T DUERSH D, 3FEEOTENER YAP (1S4,
2SA, BSA, TNENE U VEEEZ 1HT 7=
VBB L-L O, 2{HEBER L LD, 5
B L 72 DI T D) OTEPEL ORI,
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TIT> 7=,

RNAseqf#HT

RNABCFIFENTIZ, & 1 T 34 k&4t (H
A, ¥ IZZEFE LT, RNeasy Mini Kits
(74104; QIAGEN, Hilden, German)% AV T,
BIYEE DHRIZHE - Ttotal RNAZHIH L 7=,
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