fL
KN

ELSEVIER

Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

News & Highlights

LEEEETRHENMETER—IBSHREHEF

Sarah C.P. Williams

Senior Technology Writer

2023 FH K, EEMHFETERR LT —i
BeESh: WREHRFOWER (ED [1-2]. ZHERESE
— ARG I I HEHE AT BB SR B
TFFEN DK — LS 20 5 B T2 W W A R R P o ) 25
AT ER SR, HEBIEATKRE RN, AT LIRSS EOR R 4
RAG PN 1k

1. 736 [ IR Je 2 JH B $37 K35 1 GOOD Meat 2 ) 4= 72 X Bl 3k
A AL ) SIS = B E A, H TR R BU LR S A8 T
Mo fEHA L, W& 77 —/MISEESRRNERNES, MFEN150%
JGs MTEAERRIREX, — @ 785 & P - S IR % 70 F ot
B FKiE: GOOD Meat A/ (AFE45I) .

20234 6 H, EEL AL T GOOD Meat (3£ [H
B0 AE JE ¥ B 437 K3k ) A Upside Foods (& [ in A4 JE
AMASERD X PR 53 o m) A P R B S50 = 1 F 10
WI2-3]. BJG, AT 1H G LA B R X 1) 9 R4 T 45
FIHEH TR X E] KA N, A E W

HHEBR R > L HEBG T3 R AL R
5 & HOW AR K 4G B AR 2]. FR 70 AR L 58  tim A
BER . PEATM AR A s, 0 SRE = 5 E AW B A 4 Bt
42T 301435 78 [3].

CNATRME T fARIX AT MR AT 4 I3 T 4 R e 11
BINE R ZHIPAEF R Z RN BRI B T 0058
2B R 41 3R E P 9T 4H 24 Good Food Institute
(GFI, 2 B4R X)) M E W H R K Elliot
Swartz $, “ X T EAA T A TIAE I AL BEATR K K&
JEEA L .7 Swartz fh i, GFIAH O
EBERE AW I A 7 #1700 /€ £ %,
Hoh =7y 2 — A /P H T HEFRN .

MREEIRF RN, K diMLRE FRHOR Y e B HUR H ARt
TR R TR TR A K (BB XA AT REPE) Fos
SR AR, I H A S = R E A RS AT g Kz
ASAREN AT LIk R Z 8 N ARSI . 2023 4E5 1,
— TR S RIE T DLTRER A TE R 3 . 20 i Hh 25
W, TESCER = NS B 2R R AR R T I SE 52 e LA 4
IFRFENY S =B, 3K S YR T A S B AR 1 E TR
J MBS IR EE AT AL P AL I R [4-5]

IPMR 2 AR s R o e (3 EINA AR JE VAN AR 5L R 1)
BL 5 Q5 BBz . Al Meat 5256 % EATL A G116 A
Ricardo San Martin 5| H T 2021 4 & 3 7E Biotechnology
and Bioengineering }A T F (1) — #7018 30, 1% AR H
Mg, HTAEYZEARRRYE, Y94

2095-8099/© 2024 THE AUTHOR. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher Education Press Limited Company. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Y530 Engineering 2024, 34(3): 3-5

5| FfI4< 3¢ : Sarah C.P. Williams. Customers Start Eating Lab-Grown Meat—With a Side of Uncertainty. Engineering, https://doi.org/10.1016/j.eng.2024.02.002



4

ToVE S — L8 0 ) P SR K R MU 55 7R (6] B RARFR )
R =Y B A RAR E IR —— R 3 S 108 7=,
EA S AR RS B P L B S AR K A .

San Martin ¥ : “ VF 2 7E 31X 26 20 W] HR 5 A I 4y 1 A7
WHARN REGNA, DAY KRB & WA UBOR PR AN
TNENBARZ T ERBZATATH . Saf NEE X
F/INAR P b SCAT S TAE R R LB A5 A%, (HIX A
DUEMR, HARETRIETT N

5 Impossible Foods Inc. (3 E A4 J& M 20 A
F1 Beyond Meat (& E A4 JE AN IEAZHL) 554w A2
MREYIVEREAE 7], 558 WAEA A7 KF E 5
LB EFEITORIAZ —FER) . AV LRI NS
LA ZE R TR 1A IR 4 M2 N AR I R v, o S HE 4
AN (A259 & BARTAHISE AT, AN E A B]REL
TR R, bl S A A UL 4R . LA A4
MR T A SE . BbAh, A TR RIRIE i, T
PR Iad 0 2 2H 5 A58 P At 20 P 2R Y, i I3y R 46 4 4 27
[7]. Swartz ¥ : “ AATTIEAEASE FH B 40 i 28 28 DA i S8 241 fifg
A R B A RRIRZ MR, ” 20234, fhz 5
51—, &K A ] H RS AT 7o
HK[8]. fhfgih: “HAICEA LERAHLZHSF T

FIHATNIE, TR SERE F A R R 2R
/No 2023 4, Wired Z% & F) — T & 4R 5 R, Upside
Foods A w1 FH 2 L MR AR IR BE S Hil/E th L i, &
WA EE (170 g 24D AR —#5r, mifh AT
KL A= ) B B 4% i R R s A I [9]. HE A, HOR
W i A 13 3 PR RSCAS (S DR A P R L FH DR A ) I S s g
ITREX - WEWEE 7R (B2, FFE, HATMA
B 7 GOOD Meat 2 7] /& 75 1EAE s R A=W S 1 8 ok

2. BHBALT SRR INFAR JE MM Bz K 1% B GOOD Meat 2 &) R 24 4=
WIS A 3 IR A P R TR AR A s T A B AT R T DA A
FUAME TSI =B A A REEE R, AL AIE R AR LR IS
17, BHZRERIIBARAER . KIEH: GOOD Meat A F] (AFE4UH).

APl = B E XS AL, {H GOOD Meat /A 7 A7 1 3£ [# 1H 4
Ll RS B Eat Just BAR, ARATT IR 7EHE R HUREAE 2R
SBEA TR, AH Wired 22361 5 — TR AR 5 BoniZ A
A AL 55 in) 8, I HLAR R R AN Ak 2 TA) 8 AE HEAT VR 1A
4107,

KT, AT\ SCREE N, W40 s 7= s A
¥EFREE . B IRV AE K AT ROE, AT DA CORH [
RSLIR =R 5 WA, (FHE AT, A2
B A= . T Re 2R 40 M AT A AR B HoAb ATk, 7
KA, BUNOAIET R R T, ATFEEERK
MIHEN o Swartz P “7Eid 2 = H4EH, K& RAT L H
SESTE T A 2RI AE M R KR B L. (R ELE T Bk
GRAREIE A RN A, HHBAPY R RINIAHL,
A A2 7 B b i 3 2 1 o B/ S A .

Swartz %, AXFPIZERE & b B s F 35 TR AL 247 I
IBER RN, N OAEMEIED . B2, ZHE3H
it Pfr 5 2 A K R B T S M v T RE R A R e B e T 3R
TG, BUONEATRH T ALY K6 25907 1], =
A= E AR R BRI IR A R I LG e A K
T, ARE AR B AT DUE— D BRI . BN R IETE
W78 o] DA SEAR AR AR A 7= B W ™, DARAS IR 40 Rk
B RAREFR TR AZEZ D, Swartz il : “fEVF 2%
FERC T PARAEE SR R )8, AR I R SR . X T
A B NIE R, AT AT RR T — KX
AR — B IEAE T ) b7

Pt 75 A BT RE S AT PR AR S 00 5 15 I ROAR
DA AR 7= S E R BT SE 4 b 015 — MR 32 . 4840
i, FE W FEAT LA E 208 2280 1435 gt [12].  Upside
Foods /A &) 1 GOOD Meat A &) 6 $42. 35 76 K101 46 AU 1%
BRI T RIIYOR B S B A R IE O, ke
A0 R R BN B A2 77 it . Upside Foods 2 &) H AT 7E
FLAL T2 BN ARIAR JE T SR BR B 4 /R B A P ig B o —
6500 m* T, HARRZ L) HArEA S22 700 kg
BEH RMEE . AT E AR &R B OK B A
180 000 kg——IX AT R7E 2L EAREAE AR 77 1) 2.25 < 10" kg 45 A
RN [1]. 202349 A, &4 R S THRIESEE
PR P 20 B T B A R — N 17 000 m? F 8 K RIS
Wi, %Wl B A A A 1.3 < 107 kg 15 & A1 fg
[2]. [FIFE, GOOD Meat A ®I{EH N¥IEE T — % 3000 m
BIAE =T, FEAE AL TR AE JE N Bl i K ik 1) 56 [ A
WizE T — M ak. ZARFR, BE RS E0] L
FEF1.36 x 10'kg [13]. 2021 4F, %A A EAKAA KIS
IR 0 2 W 3 — T KRBT 1) [14].



= b, BRI, RS =R E ST
oM. 20234, ERPHEERREHITF O (Asso-
ciated Press—National Opinion Research Center) 17 ] —
DR ERAE R, KA—PFREEBRENER, WAAKR
ArRes R S dn s & HI RS, BT A5 X A1
& YRBRT (1] BN AN S, S E
BT A] R 40 AR & R R 7 257 . BRI i
ENUR AR AEARAT LI E R B, TR KR S48 2 K A
NHBEE (EAE = BRI D R B K EEh e, BALR
REHIHZE[15].

EIRSES R B W IR B VB AL S B S LSRR IL
AR EE, AR ZH 2 SLi0 = 55 5 X R 9%
FH VLB FIRIE SR RS [16). X T REE RIS
FRERUL, XWYFRE TR AL 1. Upside Foods 24 7
FI B 45 N B $0AT B Uma Valeti 75 50l — K% 52 K Vi
e AT EEER, kAR B AL T
FR—-EREERRL”

WA BRI B XS 2R, RIS K
AR P AR B AR BSCAS 7 T SE B EE R, I8 A X AT Ky
SHBUH A A B . Swartz i “IRATIEAEANE—A
AR, X TE LR, AFESE, ATREA S AN
NZEEE W, ERAT LA T2 AR K

References

[1] Aleccia J, Ungar L. US approves chicken made from cultivated cells, the
nation’s first ‘lab-grown’ meat [Internet]. New York City: The Associated Press;
2023 Jun 21 [cited 2023 Nov 30]. Available from: https://apnews. com/article/

cultivated-meat-lab-grown-cell-based-a88ab8e0241712b501aal91cdbf6b39a.

[2] Carmen T. Lab to table: the promise and the perils of cell-cultured chicken
[Internet]. Washington, DC: The Washington Post; 2023 Sep 15 [cited 2023
Nov 30]. Available from: https://www. washingtonpost. com/food/2023/09/15/
cell-cultured-chicken-lab-grown-good-meat-upside-foods/.

[3] Jones N. Will cultured meat replace the real thing? Nature 2023; 619:22-4.

[4] Quinton A. Lab-grown meat’s carbon footprint potentially worse than retail
beef [Internet]. Davis: University of California, Davis; 2023 May 22 [cited
2023 Nov 30]. Available from: https://www.ucdavis. edu/food/news/lab-grown-
meat-carbon-footprint-worse-beef.

[5] Risner D, Kim Y, Nguyen C, Siegel JB, Spang ES. Environmental impacts of
cultured meat: a cradle-to-gate life cycle assessment. 2023. bioRxiv:
2023.04.21.537778.

[6] Humbird D. Scale-up economics for cultured meat. Biotechnol Bioeng 2021;
118(8):3239-50.

[7] Palmer C. Engineer dinner—save the environment? Engineering 2020; 6(3):
213-5.

[8] Ravikumar M, Powell D. Cell line development and utilization trends in the
cultivated meat industry. Singapore: Good Food Institute APAC; 2023.

[9] Reynolds M, Fassler J. Insiders reveal major problems at lab-grown-meat
startup upside foods [Internet]. San Francisco: Wired; 2023 Sep 15 [cited 2023
Nov 30]. Available from: https://www.wired.com/story/upside-foods-lab-grown-
chicken/.

[10] Reynolds M. Insiders say Eat Just is in big financial trouble [Internet]. San
Francisco: Wired; 2023 Nov 16 [cited 2023 Nov 30]. Available from: https://
www.wired.com/story/eat-just-financial-problems/.

[11] Blois M. Making cultivated meat cheap. Chem Eng News 2023;101(33): 18-23.

[12] Douglas L. As lab-grown meat hits menus, the next investor hurdle is scaling
[Internet]. Washington, DC: Reuters. 2023 Jul 20 [cited 2023 Nov 30].
Available from: https://www. reuters. com/markets/commodities/cell-cultivated-
meat-hits-menus-investors-see-scaling-next-hurdle-2023-07-20/.

[13] GOOD Meat Partners with ABEC [Internet]. San Francisco: Eat Just, Inc.; 2022
May 25 [cited 2023 Nov 30]. Available from: https://www. goodmeat. co/all-
news/good-meat-partners-with-industry-leader-to-build-first-large-scale-cultivated-
meat-facility.

[14] Eat Just & Qatar Free Zones Authority announce partnership [Internet]. San
Francisco: Eat Just, Inc.; 2021 Aug 31 [cited 2023 Nov 30]. Available from:
https://www.goodmeat.co/all-news/eat-just-qatar-free-zones-authority-partner.

[15] Kirby P. Italy bans lab-grown meat in nod to farmers [Internet]. London: BBC;
2023 Nov 17 [cited 2023 Nov 30]. Available from: https://www.bbc.com/news/
world-europe-67448116.

[16] Lowrey A. Open your mind to unicorn meat [Internet]. Washington, DC: The
Atlantic Monthly Group; 2023 Jul 9 [cited 2023 Nov 30]. Available from: https://
www. theatlantic. com/ideas/archive/2023/07/plant-based-lab-grown-meat-start-
up-investment/674639/.



