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Current status of research and market in alternative protein
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Abstract

As the global population increases and issues regarding health, environment, and animal welfare emerge, interest in al-
ternative proteins is rising along with the emphasis on sustainability and food security in agriculture and livestock. Based
on protein sources, alternative proteins can be divided into plant-based meat, animal cell-cultured meat, and edible
insect. Alternative meat market will keep growing and accounting for 11% of the total protein food market by 2035.
America has the largest share in the alternative protein market. Many food companies and startups are developing and
distributing alternative proteins in Korea which is ranked 38". Among them, plant based meat shows advantages in
terms of production cost and safety verification, but may present some issues that include anti-nutrients and allergens.
Animal-derived cell cultured meat can best mimic traditional meat products, but may have concerns for food safety and
high production cost. In order to shift from traditional animal based meat production into extraction—, fermentation—, or
culture—based alternative protein manufacturing system, it is necessary to understand the origins, pros and cons, and
the current status of research and market for better forecast their future promises and challenges.
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2022 A AlA Q1= 799 HolA|WE s SISk Al
2 20500 979 9, 21000]= 1109 ol 2% Zlo%
d&%] 3 QIth(United Nations, 2019). UNQ] QI o= A},
S= A=7F Z3HE ofAof A|Ha} ofxLE|7} X[ 9] Ql4t}
AlAIS] thF2o] QIF-E XA Zloletal A= AL Qlet AlAl
AT F50 WE AF 83+ ExrB o= 7]ote}t vl
FAZE A S7FehH AlgQtiof digh ¥4lo] 1R H AL .

T o SRl A7), -, SV F 5= itk &
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o A AA & AT 8%7F 7159 AlmE AYAtehe Hl A
|51 7159 AeEe %7 ARBE I, o F9l HiEEHE
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AHOE & 0] WA Ik H2 AF EASE anlg
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3 T8, @] S cloRt Pels SISk Bakhsh ot al.
2021). 1896\ & sHH| AR 1= S57 9159 AES AT
HRto g Sx% FH 9 A4 diAlsE i 2 wsigich
o]% QIF F7lol WE &7 4H| 7t ZA E AAlFRe
S7HE tiAlsol thgt A7t Eds] M= lom AlEA] A
S8 7Hko 2 thokst 71o] AHE ATk 19858 Gardenburger
Aol A Bt AEE o] &3t WA HEE SAl5IoH 2
3l Quorn Al A= HlAM| F350]Q1 Fusarium venenatuma ©l-&
sto] R FHA e E SAISHIT 23 AlA A o]% 5
O st} HEo] thFE 7INEe & 3t A& tiAlse o
Tl JEEo] thF 55 TS o83 A4 tAlS=
A|Z5h= Tofurky, Boca burger 5 A|AIZFAIo|A Th=9] 314t
7h AEEAH. 2 AEA diASS A% 71991 Beyond
Meat@} Impossible Foods7} AR =11 &kt Ex1e}l A3E v
Fog A i 7|eS A8 A dAlS AR A
of At

HjQFRS0] - 1932 F=oll A A vl o83t v
o] 7 7hsrdol AlXE & = YdeeE SH0R
H A7t Eibs] AFE AT 19999 WO A viokS:
A 3 E57F Y= o]F 20074 A E BE f 7]&0]
ol wet YgHEoi = ARGl HiAERYH A2 &
7IMZE o83t HigRo] B4t 7hsdS SHESHITHON et
al., 2021). 2010%] ©]% Eat Just, Mosa Meat, Upside Foods&
I o] iSRS 710l AHE Ao ZE Eat Just= Al
A Hzm A RS AENE HS ok

ZEolu 7150] A4 LAE SBAIH ol AR H 232
AFe] U B EE ofld 203 ol8slo] 1 oAl
L ok 70009 W] ASEIER 75T ek Tang et
al. 2019). QO T3] T7]7} 2 Aef AdolA] Ll
7 Eotom Al8tFo] Bt 2| GoflAl= AY AH|EA]
Ukt o]F T WA 5= 7IE3lE AEA AL A
£ 28239 HFHe A AASHIATHKim et al., 2021). T
$E4 Tge) ooz 418 150] g B0 FEu]
A UN s | ToAE A48 1t 259 48
OF 1400505 Sh] E=eeln v RYLS U2 A1)
S0l Chapul, Bxo M55 B2 71950l SR,

Table 1. Global companies for plant-based meat

CHA| CHHE AP e o Sig

A AA oA S A E= 20199 °F 479 EHE
71Z5t #l2A Z716de 20231 oF 609 EEof =EE
Ao = o= it 20199 A AA AEA AS AR
T 3390 gglon 20279714 vid 19.4%2 -3 Ao
2 A= Qlok v=(109] 227Y), F=(6.19 2H), FH2.8
o] &9)), 54269 2, FE22Y ) wl=® & FLE
zky glom fEjuEte] A9 029 GE|E A AlAA 38%
o] AP FRE 2 Q.

A dASS oA 9id F 7P 2 AR dRekar
Uom M AAH R th=9] 7] doflA] thFet Aol /i ¢
=32 QIeK(Table 1). 1|=-9] °F 857 7]ho] &4 Al
AE= 7, wfstar Qlow J=, vgsts, ngAE 23
g 8 F7MollA= 2009 719] 7190l EEstar ok =]l
A= o]2gt 7] Zo] w} tharo] 7] GollA] AlEe] AAtE AL 9
o AE4 tAS B ABES]0] F7ske FAllolH:

A AA S AP = wid AdAste] 20204 °F 19
1,880%F 2 o] &3¥ O MarketsandMarketsof| A= 1 27}
20259 °F 29 14007t g0 =Ed A og oisiqitt. 1
=, UE=ts, ojagd, Jiuth, 259 9 SolA tpo] A
EIE}jo] A= 85| At Jfdo] XY=L QUrh(Table
2). =Y o]l A= Danagreen, Cell meat, SeaWith?} Space F 5=
HIZRE AEES] 7|gE0] AhEU A A Sl
AAE NS SEsH ok 3 A7) Ho R wik
S ABAF H1-8-2 100 g 379 553 DEfollA 100 g 2F 1,986
GHE A #aste] 483t 7Hs/dol ORI QL2 H(Choi
and Shin, 2019) U|=;, {9, oo} 5 8 7oA vl
9] kA HTH WA Ax ulES Algsta Uck

AA A AE AE AP S A8 Al 22.7%9 F
72 HAXE 5 7 B2 SRS H3loH 20164 7%
AlA 234 A i <F 19 6005t EEo] Eict
(Kim, 2017). 3+ AlF 48] APgo] 843} o] Q1= oFAlof
9} gl ol 20159 9F 1,2009F E&9] AL SH3IP O
o 5 7H 2 AP 34K Sl Bl 29 7 ol
B7PlA Azt 7,500E9] BAatES FASKL Ut &S 2=
H QAIE HIAoAE= AlA 418 25 Aol A&EH 0w

Companies

Country

Impossible Foods, Beyond Meat, Tyson Foods, Amy’s Kitchen, Cargill, Just, Alpha Foods, Morningstar Farms USA

Gardein, Maple Leaf Foods, Yamchops, Lallemand

Canada

Quormn Foods, Vbites Group, Cpt Capital, The Meatless Farm Company, Cauldron Foods

United Kingdom

The Vegetarian Butcher, Seamore, Schouten Europe, Ojah, Meatless, Corbion

Netherland

DevotionFoods, Unlim, Daily Vegan, Viomix, Soymaru, Lotte Food

South Korea
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Table 2. Global companies for cultured meat

Companies Country
Memphis Meats, BlueNalu, Finless Foods, Balletic Foods, Just, Mission Barns USA
Mosa Meat, Meatable(Netherland), Biotech Foods, Cubiq Foods(Spain), Gourmey(France), Higher Europe
Steaks(United Kingdom), Peace of Meats(Belgium), Innocent Meat(Germany)
Aleph Farms, Biofood Systems, Future Meat Technology, Meatech, Supermeat Israel
Appleton Meats, Future Fields, Seafuture Canada
Integri Culture, Nissin Foods Group Japan

3ste] 20261 79 1,0008t G oo & A= Ao
THKim et al., 2020). @A =S BIES vl=, Auth, @A,
9, "= 59 B2 =719 7|dolA okt f39] A
AAkstar Qlom &A1 A7t XY= 1l Itk(Table 3). =
W 25 AR 57k ZT 39 59t 724719420159 71E)0lA
2,5907120184 71&)E 9F 257% S715F9 2 H(Kim et al.,
2020) HPSAAER | w2d 20204 F L5 AR R
£ 9F 4149 o= M| ] 2.1% S7FeF 1980 =
A 833 71& B 557 294 olF, @A +YuEe= F
= OFos 7 & HREd2.5%)2 Ak Q-

U SYUSAAERLE A 1, 23 234 84 s71d A
AL Z1ggste] 13 - Aol BT} 8 skl A&
L35 7159 Welel F7oke 59 ATE oIF3ith 3 2021
| 44 715748 & i E st BAAAIE SRR A 33 F
AL THsto] 4815 AMdS A&5H o= Ssigith

CHx| Eefzol FEHE

A2 B, ARE= AT HiEE 2A7EAY °F 87%
S 14X Aog YT QIthLee and Kim, 2018). AA|

A AF FA7IFHFAO) T A AA & it
33%7} 715 AFRR o &1 9low, AA| 2A47EA HiETF

Table 3. Global companies for edible insect

9] 14.5%7} SArGollA] TA¥star Qloi(FAO, 2013) ThA| Tial
2 ojfgt EAoll EIHARI tietd 4= Stk ol= AT AE 9
Al B3l Q= A|471sAd(environment, social and governance)
3ol Fetote] ofz] 7199 FAlel gF A3kE f%t V&
A S o]FHUL Stk E3 AlEA thAlS} A-8L32
E O I, oS A 24, & o 2ol &
ok o] &5l iRt YU AueS A HeE 2L 5
U0l 7R HEF AF ik 7HsSHA ste] @A AF A
oA =2 ARyES 2E 5 AHLee et al., 2019). ¥ 7]&
SAREO) g A3 ARdsh] {15t Aot AlEste] B &
o] Q=L YAt HIE A k= AAIA R HAIE =
Hafjof gttt ESE §-HR} ¥ (genetically modified organism,
GMO)o]| tigt B, 71&9] S4t AlFol| lssfidl AH|Ake] 2
2 7184 7ol Fashy M= AlF Aol gt §A 4
it 22 ] AA FEoE TE FAR 9 AEAAet
Y S BASks 5 B2 ¥o] 8% Aotk

CHRIEHE SLe| HrSet

2 HRss
AErkg71ee) W] uel T Fago] 8 b, o}
%, UFF, U A ABE 5L o8 A4

d
o] /L. Wkl Fejopdy} FFH IR 4dd

Companies Country
Chapul, Exo, Chirps, Bud’'s Cricket Power, Aketta, Bitty Foods, Bug & Biscuit, Bug Out Bar, Cricket USA
Flours, Hi!
Bite Snacks, Earth Proof Protein, Entomo Dsp, Entomo Farms, Fit Cricket Nutrition, Yes Cricket Canada
Berickets, Brinkos, Engrillo, Entomovit, Giiga Mx, Merci Mercado, Nutrinsectos, Totolines, Winko, Zofo Mexico
Goffard Sisters, Kriket(Belgium), Crick, Entomos, Essento, Insecta Food(Swiss), Eat Grub, Bug Farm
Foods, Bug(Better Universal Grub)(United Kingdom), Bug Box, Crickeat, Insectes Comestibles, Jimini's Europe
Micronutis, Minus Farm(France)
Thailand Unigue, Bricket, Bugsolutely, ProPro, Netx Food Thailand
Cirlcle Harvest, The Cricket Bakery, The Cricket Effect, Grubs Up, Hoppa Foods, Rebel Food Tasmania Australia

OMO, Joeun yackcho, future food lab, foodbio, Hanmi yanghang, Sungam insect

South Korea
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SFEE o853 Dot 2| et iRt 5o= Alx
S Z A5} g1 Fh(TVP, texturized vegetable protein), 12|11
ST, iFE TS o8t Fav7E 1 tiEARd
oojct. ghH, fEul= TVP A JA7F A2l AFste] 4
ol oot AT T4 7l Fr) 1AL e 7s =
o] Ak =7F=ol Hlsf mlH|etit). SEATE A|<&54Q1 A7
I B2 S tiAleR AY AEAE 7Sk Qlok
U AEA & 2E9] wiE EE A 60-70% olH, F
E17], T AR, I, T 5 T T ]8Rt okt
AlSF AE SAE FE7F HAF SiE Al ZEUH9
& 7R ABIE Ak LHAPL soldo] wEt wiEk S0t
skaz Qlok =uie] B2 A7 E 7oA s TRt &4
o} 7HgHof| et 515 ther Sskal Lo (Table 4) ]
23t 550 o] FoAs RHFEE ARICE HIA
AT QAR ofuzt 7|29 AFIAEE thAlS AFdoll H

S Stk =Y Hx diAS dE Efs]l AdRvEs
20199 thFollA] FE3t A} o AERY FHOF Qg
H|E &Eo|AE SAlSH 4a17]|9F BlsSt Fnjet Ao s
71e8E AA ZRoIA IEton T A EE HHH|
I, 9A 52 SAISkeTh 20200 H3HY AlE A A 7]
Y HNIcHPELS si2FolA 53 3 fAF 2419 BAdS0
2 AZ3 tiASF AlEe] 55 SYo R V&g v 4%
A4S AT St RHIFEE I AEGA FRE AEA
ASS i AR ™ 2| Al HIHER] <lidlo]4] A
REH|Ex T HAE 0], YAl 59 Heft FHY AEL
2 AE S gsh] ¢gt A& A Foltt. EFE
AAA], 9, e 9§50 Al SHETE el ol Z&st
AE7] FEH 9] tiAdS Zide] JASs gk S5 E579 A
A i ARl 9 79 2T A5 ol A3 Bl=A
AZE R Y 71 IFFY] AE4 22 9HE(TVP) Y&et
AT HH 52 EEof A=A dAls F4 AAES sk
Ut A tAS BHEQ] HATES SAFoRE ATt
HMMA (high moisture meat analogue, 1152 A8 AR7]&)
SHOoE AA| 17]9} vje FARE FH|et A7 FAFleH
A 107 AF2 =9 v 2Aelofglo A I Hx2 Q]
T ik CIAILAS AE4 A% A Bt SdEolE
2 A8 A 7P AV He T SR HISE &
= A 7R A )] AF 2] 2R Ho]AEd
2]2](TasteNrich)= ol H|Z1 H[H| 1L gHE 59 AlE-E AR
o|1 glom =7} 7t FY AP} IHER &7 v A9
3 100% A2/ YaR whEo] FY A &S Fshal A
o} AAIAFEE giAS BE w2 B 2016W5E =HHA 1L
7] giAlEel digt A5 A& ek 55 Aed /A AR
I} o TS o] g5 11719 Friet TS Wil SRRl

¢
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A 239
£ 71%9)
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o
O OHT
S _IEO]-

T}

FE 289 ¥ 1R e AE FEst
5] 2 9 3T AlF SAlol B Tlekar Qi
129 &7 AAEAARIA AL = = A
Sk o= = R SRR FE &Ee] AEAL Q=

W AAfolct. 3§ 5= TE 7dE AlE
o7 &0l FHo] 7hsst A3, 24, 9] 24o] 7t
Solths FollA & o]dE Z=tt. FF 103 ool HigFS:
o] AiIAMC R HiFshd ACE HIEI oL, oo High
oA oA A4 Q= Aol

FUoA= 59 ISEME 2 Y S7ME 5=
o83k Hirs AT XFPEI et T 2E AFHOA
45 9 RN AlxE FE5t0] 4% 3k fEoha
Hiokoll Q3% s=R XS A T2 viA| o] o
S AFAIT HRE QI v Bl Alxe] gt i
9 SXok= A0E dH%l s=F EH(FBS, fetal bovine
serum)O| FE ARGE=Y], o= AT w21 5EE
& ZA7E olqrlEo] HlEEY X tAA = A
A1) A7 @S] AP = FAlol. AT
g2ofA Fa7 vjA] o disto] /i Fofl o™, B EAAL
= AlZEig viRE GMP AlA 7|Hte s JidE Al Hiel
v} Itk E3E vl S AR Al AR HiFo] B3 Z|RA] 7h
ol A& B2 o] o] £ojR| 1L Qth. AlFol AREEl= AA]
A= & 28] E7Fsskal Hl-go] EoF AR vl 9
S AR A2} TAE A A A3t A7) Eis] 21
QItK(Table 5).

HjFE0] 7R AEd AU 4825 o83t tiAls
5 A ol Bis) =A A=A, Ao B4 71E4
SHAIZ} B ol EAE o= Utk 53] =Wl AR[Re] B9 AA]
W A82 ASoks FEY ARRte g A Al AT
st, A4, =4 5 578 FeEl die et w2 54
<= HQItH(Lim, 2018). webA] HjkS: AJ4te] 712 71& Zida
tlEo] Tt 39 AHRF YZRE 1Egt v At Ts
277} Basich

EEDL0] A FuolE B4 o7 71lo] 482E
AES A 9 BASon B4 T A AR e
A3 AFZ AF Folt}h 2021 7]E WA, A8 o, o
71, A58l ZAAA, Slxgdte] 2|, AE AT,
of|7IFAA Y, EFAE TS 1059 418 50| A&
OJoRERIHA 9] QI Wl AlF3H0] AEUEE FFF]
UL 7HSAIES] FHUEE o]&EI Qlth o] YRS FE
3 B2 AR Az 59 FeHE rhaEo] wE1 Qlck =+
WAl #H)7], oS o] g3t AW, o RJutel -2 itk
AEY AR 9 7154 AAE R 1A71EAES] Az
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Table 4. Domestic patent status of plant-based meat

Application

Applicant Patent name vear Characteristic
Manufacturing method of vegetable meat A plant-based meat made of fermented
Altist Co., Ltd. removed smell of soybean, vegetable 2020 soybeans. Chemical analysis identified better

meat manufactured by the same

physical properties than beef.

Sahmyook University
Industry—Academic
Cooperation Foundation

Method for Preparing Functional Mixed
Concentrate Protein Extract and Plant
based Meat Alternatives and Use thereof

2020

A plant-based mixed concentrated protein
extract produced by mixing soybeans, green
beans, red beans and peas, and a
plant-based alternative meat produced by
using the extract.

Konkuk University
Industrial
Cooperation Corp

Preparation Method for Meat Analogue
Comprising Emulsion as a Substitute for
Meat Fat

2019

An emulsion, Tween 80, lecithin, water, and
oil, added to the plant—-based meat for better
preference and storage stability.

Naturesense Co.,Ltd.

Vegetable meat

2020

A plant-based meat using beans and wheat
protein mixed with hemeprotein extract from
the blood of cattle, pigs and chickens to
reproduce the meat aroma.

Lotte Foods Co.,Ltd

Vegetable bacon and vegetable bacon
manufactured by the same

2016

The raw meat of bacon reproduced using
protein from tissue soybeans, and the fat of
bacon using konjac.

Nambu University

Vegetable meat production methods,

A plant-based meat produced by mixing
bracken treated with carbohydrate hydrolytic

Industry—Academic including enzyme-treated fibers and fern 2016
. ; enzyme for better texture, flavor, and
Cooperation Foundation soybean meat prepared therefrom fat-and~fat binding capacity.
JMfood
Seonam University . . .
Industry—Academic Bulgogi of Dottori(acon) and Thereof 2014 Eéitig ?ilézrnzt;ihmiiisprggUcer%tg?/nmlxmg
Cooperation Foundation Manufacturing Method ’ ’ ’ » SOV P ’
; seaweed, mushrooms, and wild vegetables.
Jeonbuk Institute for
Food-Bioindustry
Muju Walnut Processing Textured meat compositon comprising A low cholesterol plant-based, wheat-based
and Promotion walnut and preparation method for 2011 meat and a flavoring agent mixed with
Project Group textured meat using it walnuts and peanuts for better texture.
A method of producing a mycoprotein, a
mycoproteinproduced thereby, a A mushroom mycelium used for low-calorie
CJ Co. low-calorie meat substitute, a meatflavor 2006  plant-based meat with excellent tissue and
and a meat flavor enhancer made of the flavor.
samemycoprotein
A plant-based meat having a texture and
Tae Kyung Nong San  Process of manufacturing meat 2020 flavor by utilizing an organized vegetable
Co., Ltd substitute food stuff protein (TVP) and a high moisture meat
alternative protein (HMMA).
A Grilled Short Rib Patties using Heme-like molecules derived from seaweed
HN Novatech Co., Ltd. heme-like molecules extracted from 2020 and fish meat used for mimicking meaty

seaweeds and fish meat

flavor.

TVP, texturized vegetable protein; HMMA, high moisture meat analogue.

2016), 1%
2 B0 sl

7] $1h PAR -

A7)

glom wﬂwfom 270l
S AR Stk B4 25 WA 3 PHoRt

0

=27 7S T 7

S A&Fo g 9

A48T 5 U= 7
=
=

l‘°

r
mlm

7ERe H7kE YR, 294
o, 1% 9% 299 7|34S 5% 16}71 HOH AL 84, A
Alske 716g o8t 48 2

SHAA, AFFIAL} 22 71548 2B € & 8ok Sl Aol w2 Ee B, ZvAolnt E
E57F tif22 AAISHAL Qtk(Table 6). = 54 A=ETIHY7E EEHIL 3lon, A2 ENE

Folde Dzl B a4E o83 u4e 25 9 3

F YA KIS ol8st  F V&S el AR RF 082 fAE £ 9
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Table 5. Domestic patent status of cultured meat

Application

year Characteristic

Applicant Patent name

Production of porous cellular scaffold including

Porous cellular scaffold comprising serum—derived proteins by treating a

Danagreen Co.,Ltd. ;eé$£aderlved protein, and production 2019 cross-linking agent and a reducing agent in an
aqueous serum-derived protein solution.
Alginate extracted through decellularization of
Seawith Co. Scaffold for cell culture and 2019 seaweed and a support having a hydrogel

manufacturing method thereof structure.

Agarose gel supporting the viscosity in which

Ju. Seuna Yon Three dimensional cell culturing kit and 2013 the hardened syrup diffuses and melts inside
’ 9 the culturing method using the same the agarose solution, forming a large number of
fine gaps.

Korea University
Research and
Business Foundation

Flat micro-fiber and scaffold for cell

Carrier for cell culture comprising a flat
e 2013
culture containing the same

microstructure with grooves.

Carrier for cell culture comprising
Carrier for cell culture comprising 2019 microcapsules containing gelatin, natural
microcapsules containing natural oil polymers, oil and oil thickners and improved

Korea Research
Institute of Chemical

Technology mechanical properties.
Nanvan Methods of manufacturing hydrogel
vang microparticles having living cells, and Hydrogel microparticles composed of gelatin
Technological i £ factur 2013 d i alaini "
University compositions for manufacturing a and soya oil alginic acid.
scaffold foe tissue engineering
Methods for preparing porous scaffold for .
Inserm tissue engineering. Cell culture and cell 2017 Porous scaffold composed of polysaccharides,

delivery cross—linking agents and porogen agents.

Table 6. Domestic patent status of edible insect

Application

Applicant Patent name year Characteristic
The present invention relates to a method of
. . manufacturing a ball snack using pupa, and more
Lee, Sil Gu, Manufacturing method of ball snack 2018  particularly, to a method of without disgust by the

Park, Jin Gyu  using pupa appearance of a ball, while changing to crispy tissue

through a process of frying and baking.

The estrogen—-enhancing effect of silkworm was

Bogoshinyak Co., Functional food containing silkworm analyzed, and functional foods with estrogen
Ltd. extract for the promation of estrogenic 2005  activation were prepared using silkworm
Lee, Byung Hee activity hydrothermal extract and ginseng, sewage, and
turmeric.

Food ingredients with improved nutritional properties
Processing of preparing edible insects o017 Wwere produced by removing harmful ingredients and
acid hydrolysis large amount of lipids by acid hydrolysis of edible
insects.

Nongshim Co.,Ltd

The mealworm beetle was blanched in water and

Hong Seo Yeon Manufacturing method of natural 2020 mixed with a supplementary material to prepare a

powered food using edible insects powered food with an immune system improvement

effect.
of At Fo| /=l om, 28150 4| SHiE fIsf ?H4] ddEd,
FUoA = 25 gJito] oo F2 AT s FHAE Bt FA A4 T HARE HiFE NSkl AlFele] A8 g
o7 F7], AlgY, viel o] #50] FHIE WA g=7RA skl Qleh T Qo W EE0] 1M AR -SR] 5 HeE
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A} ested 20199 715 & 52709] o @AH Al
sttt 2T sEATHCIME F52 o8t kol T
2 71€9] 7ol 4L A=AEAT AN E 482
o 7Fe A FIAFI7] ARl e A= AASKAL &=
TS 2Eete] 71" @S daAE 5 Sle 71 i
g5t vk Slct.

=2| gse

A AA A lt= 29 ol SHteb, 2147, S, R
A 9 FEEA ] et Q14 F7F 59 8%10& A&ARI F
7F FA10 Ak(Park, 2021). ERF A<, of )7} x| I,
25 JIEFAAL} 22 715 A9 o= QIgt AH|AE
ESHE7E 3A S716lelaL, E(well-being), E5F(LOHAS)
of thet ¥hilo]l 1 EHo Wt AEA thAlSo et =871
Foorl St F, Ak 5 B2 F7lolA= FAY 4L
2 Hol AF 9 tjA59] =871 6 Bt oF 229 DE R 5
7¥iek. HI7HA] HiAlS A ol FEANE vl F
AAE S7HE =] tiAlS Ao 24| S7FE A= ot
o T3 HO| AFe] =8 d QT IR FF 74 St Al
F A2 AEH 0 R g oz A= St tASFH
APEe] 39%= ol ARAIskaL lom Qltke, ek HIRESE ot
Alo}, 3/ FARE, vl 5 A AARCRE A4 dAlS Al
& 57t FAel Sk

o=t Alej2lE] 9] QubilE F2(Impossible Foods)E &
A159] BaofA &%t AlEA] heme proteinQl leghemoglobin
AAL plasmidE JYX Pichia pastoris©l] FYst]  AYARE
leghemoglobing A1&4 TR ghE diAlSo] H7lsto] 4]
9] 1t MS AEYCE HLE U]E(Beyond Meat)= F2
#, mFole} Fhxehod) FO2 71 Thus) A A
7 ujE R AT 228 52 850 T % AL Y1 9
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TempehE H|5RE of2] SJALoflA A&7 7 714=ol tich
Q1 FARel A7t S| AP k. o] IJAE thEE
2 T HHdS FURE ot AES YAt o F o
WS 7o 2 3F AIEZ AlA AE A 4595 A5t
I ek o] gk =olAE 24 ARl digt WA
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£39 B8 A, OB, 09U 5 O AES Aok
UHKim, 2017; Ryu, 2017). =2 Hisoo A= 13F14] 315
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