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Abstract

This scientific article deals with the latest findings of modern science in the field of
meat production, which was produced from the cultivation of animal cells to replace the
consumption of traditional meat products, as this process may have the ability to
revolutionize the meat industry because of its wide effects on the environment and health.
And the extent of its acceptance by the consumer, as well as stimulating some economic
research on cultured meat, especially the future discussion about the demand and supply of
cultured meat, as this article relied on the perspectives of scientific production, health,
economic and environmental analysis. The in vitro meat production system also overcomes
many of the problems associated with conventional meat production systems, such as
excessive slaughter of meat-producing animals, nutrition-related diseases, antibiotic-resistant
strains of pathogens, and massive methane emissions that contribute to global warming. As
conditions in the laboratory's meat production system are controlled and manipulated, it will
be possible to produce tailored, chemically safe, disease-free meat on a sustainable basis.
However, there are many opinions that consider cultured meat unnatural and were rejected
by them. From a religious and cultural perspective, people are divided in viewpoints, as
some consider cultured meat to be a disregard for the laws of God Almighty and Nature,
while others support it because it forbids the slaughter of animals. The article sheds light on
this modern technology, its production methods, advantages and disadvantages, and presents
opinions of rejection and acceptance
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Sle dils 8 Giany B Jols e Lisliss Wi pe Javgl) 3y la ARl e LS el
adiad 1 CpanY) EOla L€ (i alga) ae ABSH Glle i dugeall Do liall (e poill 1a g A la
(Radisic ef al., sall ALlS) dawdy) ¢ lie & GeaaSaY) 2y o A8ESly () e LAY Ll
o Olegi s L cpanSY) 585 e linl e Baliall Jausll I anaSY) DG dila) (e .2008)
dadia dLe Mse o Hlie AV Guslesanll (e diuas dds ge Bl Laaaal (uanSsY) @l
) danss LAY del)y e Baclihaal] psalll 2] b deasiosal) ciliil) gl L el 8yghaa kil
ade AR gl dudy (guall auiailly celac¥) Aol i kil a8 Cilbadliay) ) Wls Gola
.(Gaydhane ef al.,2018)
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Agitation system

Feeding pump
AN ” ” ~System monitor

Sensors probes

Reactor tank

Thermal jacket

submerged aerator
Effluent

(Gaydhane ef al.,2(018) Bioreactor (g Joliall (py Jalia :(5) J<&d)
Cell culture or scaffolding technique ¢yl daa of 4JAY dc)y; o

e gl (o dindal) Loliaal) Liedal) LAY ol duial) Llcaal) AN JEUS Allaad) aa300d
S oYl e Al Al Il axdid cale (<G . biopsyawall (e maws Jlalinl Dla
delie (b eV e degyhal) WD Jlao) iy . Jlaill 3L Lo dailgie el dllauS jaal) 5 Al
Bac lsay Loliae il 1) ol Dlime il J€al WA ad o L cilidrally sslae Jlga ol <l (ggm
SSal acanil ddadial (Ko abiall e g3 laad ol Kulaie Gyl Ll Lail) 028 zan . bl Jailag
Aa) A8 o audanil) Alle agal ol aakaid Y el sa Al odgs Jadiyall iyl Call L]y Gailaills
Jainall Coska¥) sa Laaalll LAYl daall) dpliael) LA @il gl 5] . aalll milhd il Qe e
Aasial Hdd) & asalll 2y Plase lalidl @lia « palall cagll 3. il b sl £y
sl el e Blall (b ol adig aesd AV Ll AT Cagigyne jaendld as gl Laaaal DAY del))
S & WA Lot (goan dolie plid i) iy cCagigpe padld Z LY Gy . filae el dudle
gV day 2aad ag WS ASE Gl B aabis 1 axdiey Laiw djuads Ly ab G aaYsS
. (Gaydhane ef al,2018)(Noor ef al,2015) < J<
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dani) Aoy of I alaisl) AuE o
Self-organizing or tissue culture technique
Jglly cilasll g3a Isapaiul 3l Benjaminson ef al, (2002) daulsy 4@l sda dulyy &
Laday win (G deae o (gind ddbide Gl dalug) b gacags Ll ASendl (o salaal)
Loy 8 drng vie /14 mhu dalue Jabivall Gl jeld goad saad il Ladlay cleall (3gaine
Clhall e hd alitie B gaag die /13 mhe dalee cbagd Juis G deaas e g
Sy b Wgrng die /79 ) e Ay Aaaad) de)y3) Amdand) dalisal d 5045 Jassl .Mushroom
badl i Sad) (o s 58) GonhlS) S GO dle e S ddime A3 e gpin
Jualicsall g3l s5iay (Benjaminson ef al., 2002) ilaiiall (ldasadll (e Cailel) e led
ass] S alanll A5 e mi Al aall dlls Sl 238 ity gail) Tilugy dael) paen o
13 58 I adanll Agy Jadiyal) semsl) Cuell ¢ ol JCaR aalll Sia Bl Ladly aleY) AEE £
adll 3] i Cane 4uydi Leleny Las cae 0.5 e 05 dilues @bdaall Jag e Lebaad 2u LAY il
.(Bhat et al.,2017)
Organ printing  jlgall dclh o
el (s Alia Jany 3 ol (s sk 8 DA @S ol dal) LAY (1) A 038 (pana
Aoty ALY lgia daaie A 038 - JSE (gl (e alad) D I oLty WA s oy ¢3aY iy b
Ll - gladlly 3laall Jie il agalll e (31 sualicy (sall dali s Liseall ducg¥) (5Si5 asall
(Boland ef jelall aiy oyatll dlaals lgil g Laiill o3 (8 wunsll Cuel) (alekhy guimall ) o 3yl
al,2003).
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HARVESTED CELLS FROM LIVE ANIMALS

{ N
(# N\
=l — &7
L omm ' Bio Ink frog;-li\’l/e— cells for bTGpr{[\ting
//,' f I \..‘\
| Scaffold crea}ed
3D BIOPRINTER %" using CADD |
P __models '
//
3D BIOPRINTED MEAT STEAK PROCESS OF 3D BIOPRINTING

(Boland ef a/.,2003) 3D dcliall 4yl Jahia :(6) J<&

Augeal) Aol (3 b (any 1(7) IS
Nanotechnology Uil 4135 e

assembler aaxss dmay 42l 5l Nanorobots Ll ciligsyy sli) e sl 4a& oyl Jeay
Bale g Gled (3la5 o € LAl (<ol JSinl dglina) clinall of il auaas  Slawl (K8 4K
. (Boland ef al.,2003)4d)y Als & 4 se e JSE 6l
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Nutritional value 4.i)3s) da.dl)

And¥) palea¥l (e ALlS degane po Gl (e Adle daws Ao agalll clgial ) ALY
s Aeg el agalll mie b o) (gye il (e cAalil) LB paliall (e waall (gemn jreae a3 lgild
sl (8 Audliall o DalE s claslaty 0 Al ) cdpadail) o oall) cilaial 8108]) Al yodll
WDAs Ay lgmieat au ¥ g all puad) 8 aoalll 8 Bagasall a3 yaliall JleSiu) any
LSl (e dima gloil dlanlgy Gpan caleld) 12 @ cpalid aoiad 2 (JBall Jas o claal)
Aila) (ggpall (o OsSans - lsm ol o L0 laiiall 8 L aagy iy celasdl Spaniond)
& el Fiie (8 (goand) (AN (g Sl jedil) Bk e Ll daly) S o) elaall 12 @ Galid
Disiall gl U5 8 (1) masd) ol B o asalll 8 saal) aag Addes A gyl idl)
dlcaall WAL sl yidsil L usleplall & sasasaliprosthetic degeae a5 ddle dajyn Gaslon
A LPll Tyl bl oig o ddadyall Fe () i) Al Ciag cGgan #lia JSE S Ll
g dbiaad) WynisSonall dany of waall (Ko ¢oupuudl il dlalugs yaall Ji 3iyke oo wde)3all Jag
Alye Cang il ) 5LEY) jaass (Aisen ef al, 2001) @D Guole gaall 3aldts asgll Balds 8 4nad
Uggew ei€a 3 gl n w5l was s dgas mand ¥ (S (S e Guptedl il g
el dang 12 o cpalid ey @l ) ZalaaYl . paeoV) dgag die §jlial) 5008V dilee Gagan aiad
& oSl o) iy o palial) e daall Byeas aoalll palias o Gadias pald IS5 (age (ipaic
Gl L Qe Ldoygpdall L3l jualiall paes 35y Qlaa (8 fdal)l 8 Galie asal e W)
Jo bl 8 dejle lisgy Lloaed WDIAY daaly e oy ¥ 3 45030 cliabdlly opaled)
dogal) Cpalaally lialidll (e JS) Sheall 8D Jal) e 203 (DAY Y Jedall dlledy ddacigie
Gty die O9Som anlial) biall Cale s o) s A8 e (8D agal gt slail dug yuia
3l Loanad deacas clatie pieal deh 3 playy oDl 2uaS dijee e b 43l cleade il
hilly jedill e el aall) dleal agaseall Clgyi Jia Al fale Caticeal) aalll 2l callay
(Datar doleal) oda & dibide Gylay Ljejall s3gally Jgislall GBI daa ¢a¥eSl Bonune ariicy
.and Betti,2010)
The role of genetic modification )5l Jsaill

gy dglae e ol it o dadin o Gld) o il o )] e il duigl) il
AL Laae Gy Al dogana ) e (e D il apallld celld e sle L Aigi) aall
Al Ay B Lgliial & LD Alluy o Dtied) asall (Y A8h Aaee dpcae Cuad g ¢ (0
e Gy s g3sS 0o Yo cditile deg) hall il puadll ol ditinal) agall) o Gandl (o e lilanals
aonlll Zl) o) e ai)l) ey dutiaall aealll Jon G o HE Sl (e a2l ey &)
Ol Ol oda Jie g Joa fialll G (il dlligh (L)l gl clag allay Y Al
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aal oo sakal) Luaal) (mleal) Jie bl digiced) asalll jujas o) LAl agalll dolsicly dueS
O ohy diaed s Oaendl) ety Ll (Sar L Sholl diaedll DA e Lehgedt (S (Al Sliaasl)
Jay) adiaall LIAN IS 3 550 A5l duavigl caali 38 LS L litiaa¥) Jansg gyl 3 e D) gk
Oe A 38 Adaall DAY 8 (5 ) Al cilatial) i ¢ paill e lalaa cdilianll dag Y adaii 5 Lales

. (Datar and Betti,2010)&alal) o galll » 3y dailadl Ladal] 5,53l
Health and safety dodly daall

Lt Cagyls b pnsall 8 sl 4l daa ST gl e Woa dtiall agalll sl Sy
oy Aol laliaall 8)gpin a5 Yy A8€a 3yl aladiol dadle dup ol ) zba3 Y LY LA
Aol Jlea WA &l @lbia Y ccuticn Sy ol 7l ol Lgalatind &5 dogaall cilabiaall (8 celld
Aalall by (s ozl maas o Baes OF) 2 dpg i 06$5 O Augaal) Slalimall o Gl
s Lgsadl Claliaall cilS 1Y) Lo maalgl) s e I Y cdlld aas . (AMit ef 2/4,2000) USas dates
Gty e Fiasal) agalll ) Y Bl L Gaa (5S5 of dainall ey LA &5l Ay i Ay
sl Ll Ll Lulgal) bVl Llayl jhd QB 2 (il ae lgtee 5 St Vil
@y aay . olganll A Glady) rag plady) () ol e JES o oSar S Gale) e Ll duslsanl)
Gl e daad) ol A L Dsed) Gahe¥) b o oSe A dulps Dlisas Suiall Jaall Jeas
QY yalyaly diandly asalll @Dlgin) & LlEY) Gn Juai) Gluball e paall 55 e yal) Jall oa
zalsll (e el (Liadl La L(Amit ef a/,2000) 2 g5 (e Sally aall Jaria g lils dusedl) duc Yl
e Pusdl) asalll (e dayy gl g Jajad) D) e Woad aaiie dsall il oda cul 13 L
Jio 813 yalialy Je ol e Gadhy 123 maad of dngiedl aall (Se el e sdle
Slo gl il e al e gl dilee ol Gala 5 3 ly n=3 Laal) (mlal) ol cilisbigl)
e Gale auly (3Uad e caed Laadagll 226V ) Lgaiall danall HBY1 Gld celld pag - Gl daia
.(Asakura et al.,2001)

Commercialization Cultured Meat 4s jiwall asall Gy

S V53 325000 e pmiad) B Sl e of (il Sl seila el 2015 Hle 8

bl gl sobadd BN Slead) Aaal asalll e aalgll ol olSU Y50 80 o Vs 11.36
7.4 abhall o sl aaly ccil¥s0 9 alaall poiia jadl aady ¢ V52 5.6 agtall aalll & ale sl S
B Adle Ay € USE el (miil L Gule gt 8. Vs 2.6 el zlaally (Vs
(LS ¢« Kemniild (L) Memphis Meat (i 8l 2850 IKE coands Ayidal) agalll ggual
o Al 1 ags Il i 1 (Mark Post o aca clailsa) Meat Mosa 5 (Jilywl) Meat Super
DY) uew @) aay . (Shoemaker, 2016) dlaall paedd) Clgiad) gt & Gouadl ) Hide )
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Dbl JeeY) dlgy ol ey cAatiall Gl Claa Auadanll cblay) G @llsYly il )
Gla 8 ol agar dadlsall Ao Jguand) dal (e o pidal) 8 deg)sall psalll o diilgall olis sl
can) cud) 30l 2017 ple 8 Asl Ll Jedll caf Al Bagasall asalll pe aaall zidl e 4l
ety cdael)3l) gl Lagloi€all ool A0 061 VIS Lgaaas) ) cilshall dealye 8 50l b
L sl ST Al eillly clyshail Jom Jamiilly cshaily 8 ccalally dustiglly astell Akl lyanalSY)
8305 () (535 Las Ao unall poall el uilgdl) LS5 popess ) @y (a5 of adsial) (pe dsaal
.(Devitt. 2016) apud) (sylall (33l

The Cost dals)

O oSa -anly iy b de) i) asalll @Dlginly 1) Jaee ooy Lvie V) A da oSa Y
bt o) saaall DAl (Ko algil) 8 AU id ) sy Uas e 2 WD A ¢l Cpend (535
Jio z U acd an (e dagSall cu€a 13 (Ll aaeie WA JlaY lgalatind oKey 13 (Aidd (gl
.(Gaydhane et al.,2018) 4l (s b aeluiias il 5S5al) (e gAY Auehy 3l Jlae S gae s

alad) joliiall o

Loaf ellia o W) culil) e il dae Lgamdys dunnds je Lifisall agalll jlie) (e a2yl e
cLlY) dbeay 8 (Jaiedl 8 Aly danag Olgall At LY lag,B ) aldd) e degana
Dokl e Laally Glisigylls gl Jie asalll Gligine (4 oSaill (Sa Cus (b ¢lS aadiag
e U Cpilsi Digia) dtaa) asalll pasll ey L lill Glgay A el iy o SR Sl
Gaydhane ef ) cllgall md aia Y 5 AV (e 3 lang Win e Uy o ag
.(a-,2018

g) cllgieall de) Fiall asalll e ilasleall jig 530 (s dijrag agdl Cluly S2e Cuy A

Rolland et J& ;e cusal Al duhall Gluball 838 Gag 4G Lo 535 (e el Leg asalll (e gl
asalll (35 B3sa e Slaglaa sl Lnall Nsill ol Luaadinal) Blgall e Dlaglae AL agie IS ¢ Guuaiall
padl ) Al dedadlly salieY) gl aalll Syu i IV Sl (e (piadad Jg8oiig Aticaal
el Q) elyal 3 3 el 3yl datas il piadadl) AS G e a2yl e ccutiaal) aalll g
asalll Jsd (e 2y sl dijaty ilagbeall yudgn o cfialdl Ishaal (apall 13g] sare il Gasa
alaial) Clagbeall (o ST Joadl) )y Linticaal) agall dugdaill Silsdll e Bigiall ilagleall ofy de ) sl
Apldl Gluhal) G e ledsd o ydise dunil g de) Tl agall Guadll egll oy padally Ba5all
Oe 458 G AL yaaal) ey Lddidad) Jedll <V are duelaaV g dnba@y) Allally Guiall g5 Jasiy ol
Go%i Anlall asalll jew e 737 pe w Al asall jau 8 g U1 adal aadlawind lsul Cpuatioal)
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