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a=sle i 22 oioliak (o)

=50t HiXl 57 HofE § m 22 O S5 AR 7R
— s J2e —s= 7275

7

20%
6
10 5
5
D —
5
2om 202 2013 2014 2015 201644
% i pil 5718 <2 REOLE i
0 i
2022 2024 2025

2017 2018 2019 2020 2021 2023

=

MW

Meat production, trends and forecast, in million tonnes

g
— beef veal — pigs é Sources: Impossible Fodds' FDA Win Moves Tis ‘Bloody' Plant Burger Closer
— poultry — sheep, goats =] to the Mainstream, Fortune
140
120 "
R HE KIS 7B
755 (£ HE: XIR 7|&)
80 1960 1980 2000 | 2008 009 | 2010
60 x| 18159 49129 | 84525 | 98150 100,341 0126
:g §n7| 1929 5730 | s282 | 87 | namw | 73am
e = snzl | mo2 | 43 | 5337 | 5w | sem2 | 56437
1995 1999 2003 2007 201 2015 2019 2021 X2 USDAFAS PSD Orline, 2011, www fas uscl goviipstionline/psdQuery aspi

AR FREUEH, 948 FE, USDA/FAS 229

c FES A AAEAY, SRR FFH7|E S, Hole AR Aiks
Qg oA oz ARRET|E Sk 5 &0 AR B iR S5
AAok & FE9] & XAt FolUal Q= A7Y (van der Schaft er al, 2009)
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(Garnett, 2009)

« TSo] thF gold A £oF dfdsty] Yl A AatFe AFHET
oF 2uli7teF ZURAIACE =t o= A AA HAEAY 70%7F FAAY
FE2 HEE oot QFrt Mo =w st TS PgFor FIT 4

Al "tk 2A1-0] s (FAO, 2009)

O A A
AR AL o 8% HER whEA] 47 Folr] 2025Wo] 0|2 of 759
oz

B9 vt E A 4% (Allied Market Research, 2014)
O tiAHd A7 44 29

- T4 ol fE &F AHol High Algto] A= A ol&HA < 3}5— A
WAoo TEH 37|vhs det(thalal) FEZ QIS5 Algo] f3d 4
A=, A A F sl Higs-S =5Te AXA @7 wieol
HiSo] Q159 HE derd diAdd A 3558 AEE
7Fsdol e (AFETRE, 2019)

- 5 A 2 &7 A% ety 857 AHE oA ‘L’%% 785 diAE
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How likely are you to purchase Plant-based meat?
Not at all Somewhat or moderately Very or extremely
USA £18% 29%
—_— GenZ MILLENIAL
China ﬁ 33.2% 624% bom 1997-2016  bom: 1981 - 1996
Age - D-21 years Mg 22-3 yens
India 31.7% 6?—"% _ H
| 1 1
25% 50% 75% %
Sources : Frontiers ah ;
FREQUENCY OF CONSUMPTION Gelnz GENX  BABY BOOMERS
B Mdennal n - m g
OF PLANT-BASED MEAT st e S i
Q: How often do you comsume plant- %8sy Boomers
based meat or made from plants?
Gen Z are Significantly Gm 28 Mnemus e GenZ & Milenials arf:
08 Iha ‘M-éal |5.D]‘.l. 'Tha-' mreabout ‘Wllrgtnsceﬂdrnorem
of the Amen(an emvronmental food products that don't harm

06

04

02

00

At least ﬂnCE LESS ﬂ'lan DI"ICE
amonth

Once a week or
more often

sustainability as a value™

oo
Millernials -
cor

the environment™

oo [

Maennais -

oo

Bab\fBDcmers- aab;aocrrers- Baby Boomers .

Sources : Impossible Food

AR ZEEolA, JupE F
O SEMZE SAlHM DtEE= ke (Welin, 2013)
O Hi%YS: AgA] 117](in vitro meat)2tals
o AR 25 WAL i Bo)
- & A E 59 THEAA E7IMEZE Eelsto]
SHRAE WEA 2

=]oAH

@70l HeE wids

- Y by 2
A= AY (Tuomisto, 2011)
o RS- YTt nAEES|E tEte] ula ¥AE 1| 9Ja|A 2000Et]

Z4HE Q)

(Mosa Meat)E

Fa7) 7ls

AFIL7] M 7l€°] Aste] wet AdskE fls #iA]

A7} AHEG D, 4o ZEETHES ol &3t
719 WA E
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- T2 ujYde Hlx 7|doez2A] a2 m=(Memphis Meats)= 20169
207] HEES, 20170 AIA| H22 § ujdsd) o8 uidsS %
o FA &37] wids wE o ol 8REIT €) HER 7H40] steguhe
ARE ]—?—9}'7 oA 1= (Memphis Meats)+= 2021 FE] viS

<33 318> ZEIZs} 7|42 L83 MUK 27t Y G M2 FAL o}

MO

Meat the Future?
. Interest in lab grown versians of selected meats
How likely are you to purchase lab-grown meat? - 673 Respondents 63%
45%
Not at all Somewhat or moderately Very or extremely L J
‘ s
Fish Poultry
China [ENEL 33.9%
6% 7%
India 37
| - v o v " ao“
2% D T
Sources : Frontiers Pork Beef
Wilikely = Neither M Unlikely )
Sources : Statista

18to 29 18%
0%
w0oss

55+ 11% 21%

Chart: The Conversation, CC-BY-ND-Source: Michigan State University Food Literary and Engagement Poll-Get The Data
Sources : Michigan Univ.

A5 mEEol2, A€|o[E| A, MAZ gt

O 7l=&2l 24| oo siZd

O WIFE0] AAAQ) GRS Bgs] YA AR A F 2H|AE0] AAZ 4]

=
ste] Wi Ao} dxe E T2 2AY (Post, 2013)
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O THld 9] H4sk e (actin), Hio] 241 (myosin) T} Hlo] @ ZER (myoglobin) €]

(Post, 2013)
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| 2281(226.8|220.7 | 2232 | 2208 | 2176 | 213 | 205 | 1965 | 1945 | 196.9
U IJLE | 867[903| 883 | 913 | 933 | 934 | 865 | 87 88 87.2 88.1
g g 32 | 28 | 33 | 37 | 36 | 36 | 28 | 36 36 2.8 36
7| Ef 944 | 917 | 682 | 793 | 781 | 876 | 764 | 756 | 767 | 794 | 886
M= 466 | 353 | 372 | 379 | 344 | 322 | 405 | 341 | 331 325 | 305
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X A FB (3987|4107 408 | 3621 | 4235 | 3815 | 4004 | 421 | 3766 | 3661 | 3903
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WAL 5 7] tigh walo] 7P S8 A 9 st e & Teleal
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(2l of 2)

2006 6,637 2,194 8,831
2007 6,888 1,998 8,886
2008 7516 2,433 9,949
2009 9,184 2,676 11,860
2010 10,211 2,609 12,820
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O NE aH] ZA] Walo] G AL AAA - AT ABA QERE 109

Rt - = 1 O

S
i h
ChFSE PFOE AT BAS BT Y= HOE ek
- BAHQ fO4e VFOR I 0, DFE FAE
o}

A @Al dom, JFs}t Hjgo] wobdE Agdt FAPZE AE=

S|
- A% AF FAE 250 71852 FolAls WAl 9 Ao BAY
- I A 250 EolALE, ojye] AA 8F Folgo] wodsE
EolA = BAo Q= Aoz BAMY vbH uystedt 7HES A= 29
A O Qlo], 1st= M IHES HyA| sk Q4R Zgs= o2
24
<E 4.4> 083} FMI2t AR AHA 0I5 7ie| Ak
A5 0.049569 0.0300 1.6500 0.1140
A[oH|2 1766.932 492.988] 35800 0.0020
yste 224531 964.0832 2.3300 0.0300
oM ZN &=
e 0.584121 2.8950 0.2000 0.8420
EHoig
A3t -340.673 146.6629 -2.3200 0.0300
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<H 4.5 A& Xk FAet AlE|- A 01F Zte| HERA|
sy | zmAsz | mzem | t | et
AE 0.016971 0.0087 19500 0.0650
dgoi|g 80.88082 142.9553 0.5700 0.5780
Nk -334.17 279.5621 -1.2000 0.2450
oY Zx &S
_ 0.238381 0.8395 0.2800 0.7790
EHolg
El) 88.17304 425289 2.0700 0.0510
R2 = 0.7012
<H 4.6> CIY3} FM AlE|- ZH[E 2015 7Ho| HEHEA|
sgws | zmAsz | mzem | t | et
AE 0.007654 0.0108 0.7100 0.4870
oloo|g -258.594 177.7028 -1.4600 0.1600
1sle -186.475 3475140 -0.5400 0.5970
oA H 2=
id 2 & 142889 1.0435 13700 0.1850
oig
el 82.47044 52.8662 15600 0.1340
R2 = 0.9060
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sy s | FmAsz | BEen | t Pt
AE 0.173098 0.0454 3.8100 0.0010
dgoi|g 396.1599 745.8269 0.5300 0.6010
nHsle -4319.12 14585320 -2.9600 0.0070
oA H 2=
1d 8 11,25 7.416687 43797 1.6900 0.1050
oig
st -165.543 221.8819 -0.7500 0.4640




IV. 4%} LJSil Al SALE =02| Hajet us 87

CL. D2 AF 28] TZofAe] Ol

O A 2H[ef = MRl I5af, 7iHs), oFH 3 712 Xfef, Ci¥el FEH|FO| EF2
20l AEKCZ TRiE FMEH= Hi= 2 01A0] 8=, T2 2i2{9] —.JHIE a
ot 7158k O FMls Xi&klE| O Y= ==X s RS
s 2Vt AS

O oIE S0 2 ZojM A= Biet 20| &idf| FEeftl AZ 28| M= LERLD b=
el ZHHSh= o0 1 EHO| dE =& O|F0{RY| W=0i| =0l Ofp7Ex|et
22 82 0| FMPL OlofRIP[= o2 o= ofded + /S

0 A5 Z7lo| 58

O 87| 4 Zjol 7|z3t0] UL, 7 Ae] 2712 )20} B o) A5
Z7pol el g 2GS W A0 WL 2H] FAE e FAT

W 5 9l

48 950l Folok B % BFIE A5

FAZE ASEHAA, ARG T FA7E EoE Aol ¢l dd



88

=

O 01de| ZA| &

0

O 3|9 &4 A 7|zstoq

5 %

H

o] 7|5 7t

g Az

=
7

T 9A) ke Ao Rty

hui)]
=

gt o] oo AA B

S

=
T

Y

shopE, el

njgro &

=
=

O 39 A4 Zx

A7E AL

=
T

=2 st

O

8o

O 39

wjr

o|J

Al

ol

T
N
<
T
Hin

<

N

- <3d 4.6>0] W= 604 9]

tie] 7hao] ule) Attidow o

3

=

58 te ¢

el

el

3

=

o 1

3

60A] ©]

= O
o

15%
°

% 7}

I AT oZ o AA AH|

3

o
=

AT, HAIE

=
ool H]

SR

=

3

A

mj.

o}



89

T
f
o

0

Bk

s} A0] e} oA Aut Z

3

b=

al

- olgfat Ape

J)

e

BRIt

«

H
g

<

X

1)

o
4
o

il

o
-
o

<
N

ol

el

<O8 4.6> 717t AdH AME X2 MH| H|FS(2018H 7[|F)

9.27%

10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%

763%

7.50%

6.08%

554%

4.26%

3.35%

4.12%

4.08%  380%

2.90%

1.85%

I i ot

1.00%
0.00%

S0akETE

Hrof

I o0

I, o'k Foro

S0aKarE

Hrof

60| Of& 71

50~594 71

40~49M 713

79%
47% I

5t 717

394 0]

e

14.5%
12.9%
11.2%
8.7%
5.9% 5.8%
I I - 44%

131%

9.2%
: I 629 64%

81%
40~49M| 7132

12.0%

1.3%

10.1% 10.0%
6.6%
3.2%

16.0%
14.0%
12.0%

10.0%
8.0%
6.0%
4.0%
2.0%
0.0%

il ayegiic
ok A~ HoHD
FToEKFT ol FHokD
OF = Hiog®an

K <ok

GONFoKET UE

K Ao <~ oo
FIONTKRETONUR Howa
OF = Hg¥an

<JIZKFZIo0R

TonkaKrET Uk
ok A ~HoHD
FToEKFT ol Mok
OF=HiGKE

ZITIKFZIHO0R)

ToNFaKET R UE

& ok <~ HoH
FTolakET ol HORID
OFR HiGaN

<IZIKF=auonkl

60M]| O 745

50~59M] 7}

5 7H

394 0]

A= A, 7HAEZERAY 2019



A5} L 7]

3T

90
O 3D

A

o]

o

a7l &

1
[e)

292 7}

o

d

<
il

O
_z_o

wjzo] 7}Ho]

zolo] A 71815 PN B0 7+

O 44 7ie

3]

| WA= 1

<

LR

o]o
=K

A

of 2] Yert iz
T

=

S}

=
=

nje} &= e} HE
Aole}

-

T

k

—_

©

= 124
2 e

cf. 2H| e
WSz |
& M FAE X

=

o] 2M]7} ojmst HeR ol 2olA| L QL] 17

Ao thet £A0] 3w ojof g

=
=

Hlofiz 2%

she

CE

A7} oz

=
T

of &9

=
R

ol u



91

il
=
_ZT
Gy

ojpy

ojy

i

KO

—~

;OL
ok

ol
oF
ojy

%A
gl
oy
~

Hio
=T

mm

o
i
<
Hin
=<

H

= SHA

he wpt S

)

714

. 2015)

mm

ol

ma
of-

o] uf

=
T

on

ol

&
il

3]
R

mjp
H)

—_—

0

M

J]
o1
<}

o
it

o
P

of
T
T
al ]

ol
L

SEEL]

1
L

A ARE 45

o
)

N

gl 7]

%
)

o 2415 sotel

q
b

=<

AR

- Z2H] 3jElo] WEel AS] A

AR

T

—_—

9
op

1)
——



5t SAIE Soje| mS

1 47 Metsin AlCHS i

92

O 228 571 ot J1AKGlobal Health Security Agenda, GHSA)

O AARAZIHWHO)e &2 =AZ oz dojd Y d7s 72F %71 A
QFH (health security) A|AR] Uo] Zk32= AT Y 9 X|dst= AA

O HT BAVF B WEAE WRE ojEel, AL W 2R ABRAA 5 UF A4
35 A8 99, P U 5] wejeiol W Bel S tig 24
BEE 1% J02A VI MES 67703 B WHO, AAEER7) 74 OIF

S o7he] A wA B 73 BRI} ol
O AP AEIE viEsio] F/okn ARAE Bl - AW Vet h Ghn g

Hol =29 otRek= Qo] g

¢
o
ol
I
-

2! 4.7> Global Health Security Agenda

At&: www.ghsagenda.org



93

<2l 4.8> 67 GHSA member countries(updated as of 28 March 2019)

At&: www.ghsagenda.org

)

SAEZ U o]

o
=

A

] of

=y
}—\—I‘I i)

i ol

3|

(USDA FSIS)l 9

=
a-=

9l 20% A

3T
h=)

A

b, 55, 135, A A

9]

o

o

(Food Safety Modernization Act) 7ol w2}, FDAO



94 i 4Rt IS AlChS il

o
i
HH
e
i)
B

AFEOIMZANA Food Safety and Inspection Service(FSIS)

SAE 49X Animal and Plant Health Inspection Service(APHIS)

IZEAMNRLEDZ|Z Grain Inspection, Packers and Stockyards

Los Administration(GIPSA)
(U.S. Department of Agriculture, | SYUREA Agricultural Marketing Service(AMS)
USDA) =LA Agricultural Research Service(ARS)

SANIRITR Economic Research Service(ERS)

SUEAI National Agricultural Statistics Service(NASS)

AlZ=0109712] National Institute of Food and Agriculture(NIFA)

HAR A9 Food and Drug Administration(FDA)
(Department of Health and Human
Services) A2 |MIE| Centers for Disease Control and Prevention(CDC)
Aloild
odT

(Eeprram: of CommneEies) SHHO{d=: National Marine Fisheries Service

HESH
(Environmental Protection Agency)

s

(U.S. Department of Transportation)

EE

of= CHll =1
(Department of the Treasury) U= EH| SE=2 Alcohol and Tobacco Tax and Trade Bureau

2ot

; Mzt 2 =274 ZH| Customs and Border Protection
(Department of Homeland Security) L =d 2|

ol7izyelels|
(Federal Trade Commission)

AR FUSAAER, FAF R AA AT A 2019

<H 4.9> 0|=2| AE oFM ||

S2(USDA) A NEINE
L AEOIEZIARE(FSIS) C 242 o
Ozl A I
s B 7l AR ARRFDA) |- ofat B 9 0/4E
a2 (EPA ey
- e
52(5DA) A5 TEE
AEQIEIZIAE(FSIS) e
= o=
elotd el S Aloks - CHREO| AZEA U 20
i ST LEE ASBDA L i2 9 wKshel ege
E=(EPA) e
yos e
2/t 25 2t 2]




95

=

A HNEE B 7<= 3t

g

s

A 2HE%

o
!

j
—_
,m,.o
70

o

oF
1)

o

oF

| ago

NS

O+ 93] (Food Safety Commission)= &2 4

i

<%

oL
.HHO

~

aze]
I
Hr

o A% 7k RN ¢

REBD

F 7 ol AJA(

S
T

oz 7)ol o

. 919

2| x|

F

N
K
od
Hin
<r
.

.I

I.

Off Cck

.i

xr
IH

__OD

410> &

<H

o Fo
= Mo | Ki .”_M
B WA s &
— Ok N =N ~
~N - [H IS H ~
=) ol =l oF Em pa &l
tF | ME Log e =~
_”__.l . H_u_ Dln_ _m_n_o _NT_ _n:._”_ .__.Jﬂl._
ol of gr | . wl | <r ol
LT AT
7 10 | T A Mo YU

) A = &l K
| K OF o -, | X0 H <
R Kl Y By RO
ju R H u/l SFloF " e
e T s N N R T TR
REE K o =& sl
[o o . =
N <k ._u_l._ ™ iy Ho o
i B T e B T
oF H{ RO | H ®0 | Ho X0 | I & [

|

b ujo _Ujo | Klo ulo

il SN R

N 2 dro o I

&l E I S

ol oF | &rod| 3l H

Hho HO | o M | Z0 HE

xr <r < | oF <I

Hio
T
%0

I S T

o < X0 7o | o X

o || 3| B o

& A % 5 B

ol < ml 4 ol 20 =l

Ho ok Ho Hi ok 3

< <o
Ho
-
Bl Bl 20 o
oF HO oF _%_. 4

=, 2019

(DG AGRI),

=(DG Justice and Consumers)’

(CHAFEA)O] =

==
S

SHDG SANTE), 3L AH]%k

oy

A

X
o

]_

&

-



96

(0 ARt ARISIH ACHE Ch

5t SAIE 20le| us

- EU= 2002¢9f] ‘A]#7]25 (General Food Law Regulation)’ & A3}l o]

ol 275t EU Sld=E52 2 =242 A5 oA 8 AAE =6t

2931 9le

l_.

* ‘A1Z7]2H (General Food Law Regulation)’& EU A& A4 ] gto]
AlE B AR LA EE HF 2H|of o]2& A AlF AQ1Y] 7 &
oA AFE S TEstr] Fgt 71 4], e QU8 A, dAes
AASFAL A

o W3k o] W AlE Qe Wty A B A YE S¥shs 59 7]
AlZ obA 7]9L(European Food Safety Authority, EFSA)'2] Agx
A A Q7] g AAl BEE "Ethe AEAlR Al

r
o
%

1> >
'

¢
Ip
oM,
HI

o o o

(Rapid Alert System for Food and Feed, RASFF)'¢] &¥& A=}

3%

<H 411> EUQ| SAIE ot 22| A|A|

—_

olsad oziAZolry|n EUMBZIZE |- AlS QiXint 2edel 2P Xzt /3o
o (EFSA) (General Food | Chigh OAI&2| SaiX A A
] = _
Law) * 2002 EU AZ7|2H0] 2745101 8

m=) =
Y & 04T01| EH§ %ﬂl/’:.*% Al
Y= 715 AR Che| B 971 22

_ﬂ

gl A4
olsiA | AZAIBAISAE A|AE] FuAlZy|=y |+ A 97| 2 Al EU 3fi=S 2t 2
2l =} (] MHE 2808 ALSIEE X|/Et
23| (RASFF) (General Food SHS 2=4 25!
- Law) Of) AIE e AlRO| HY| U Bl B e
ZAE AZEALIR ARIQIRIS
STE, ﬁ?:)AI-FF)ODH | . EUE%H)_?_I%§|9| )d_/_.‘\_ ZEi' 7§7§j )\| XI"E—
SAMZO &3 - SlgiRS0| A o PPt §8xoR
(DG SANTE) AE|§_~|:|.5|_T'_ S?iéxl il'ou_l
2t §|_?.J% e gl
S- = [l (=] _ _ ; . _
HE 3= %E“'%OW7|$ « 2|5 My Wako| ZAIM of5t 4%’ AlZ
S| = [y
e EFSA) oY E HHEE AHIXOPA £
Az SEFMAER, FAF HHBAA ARt A5, 2019



97

O =Liel A= oFH &

of et 97Y

fol 2691 717}

9

s
=)

o), ZEEas 4

He SIA]

A

=7 1y
- Eal
a -
[y o
iy N
=< S
% %
K olr )
Bl ._/rw ~
o o
= __Al_ ™~
e . i
20 31 _
m_ ) ol
RE | I3
i di

| ™ %0

20| 30 31 - p

75l | 3T = 3

=N KXl ___.AA._ pal
| {0 zn . oF
0S|~ ol a_ﬁ _
| oo fill
0| M| 5D TR o
80| 0| K | & | 3 KH
KON || | = || H
oo By B S | o1
E T T A Bl
K T Ao | N
mr_o 30| U FT | KU T ol | T 1l
0| Z0| domr | Hol K<Y 8l
oo o) )5 m) o
ol || <o [ <RI EH H| T | o
M| <r | Ho Ho | <k | T |l | <F | KF| TF

—

oo I+ I+
s Mmoo
K | i I Ik N I+ | RO K
oo <4 (< OFdr RO |0
RS K |00 BT | o

T Ho E! <]

o
B

OJA|AL QLo 9 AR

et o]

29 9et
% 2]

A 2y

=]
R

1=}
-



98

0 axt Mot

o AICHE CHH[3H SSAIE Sofo)

e

s

- AERuY CABNECEYE - ABSAREY - ASEAY
o= - AZdSUEY (=M= (=)
(578
=
él:.‘dapﬂ ASSIHE SRR, I EsUSYY SUHESHRY)
=opplaly X EIE QIS/EERISSHE 22|, fMKI/GMOEA| Z2|(SHESHREH)
sEe ABoE oA (SRS LUAESR)

" HUSASS AZSIHO| o] AZolorEotr{ol 22|
SAS R HA
s EMNE R 4 Hi- git EHoj =43
- 487139
= . b | '%ﬂnalu i = =
A% ey -grsy (ECHS -avsuMy uERAY
( 20271 2H2 | [ o
[ SR | [ emme
ARSI A
- e Re 7+ EHoj =43
o)
SAgodiel . HARNZI AEag
us AEdsdY - 0SEIRIISY k] i
- /RS
S ABQIHAN, SHS BRI
THRERRE mmeimiue me) BURIGORA BEIGHBEERE)
HUAE  AECIIEOHN(SHSANNES)

42 SN AEOIIEOIHROI SMBETIARIOR Slet

g ABOOFEIIAA, AEATY AAE M B ANUA FYS 9§ A, 207



99

Jlo

Ho

o)

o

G
X

—

<+

-—

8% 0% go]

=

|

st 7

F A=l o

=]
- =
O AEIEY

K

O HlEo]g]

O
A

1
o}
!

jans
Al
=T

&

el (variety) & &

Bl

¢}

¥

(velocity), Tt

A
a5

< 4

(volume), i}

&

A

4
Al
——

O o[y A17]

aolo

A A

&

selection A

3L
sl

_ }\ﬂ

- Fetal bovine serum free BJA] 7§

o
a

- RFID(Radio-Frequency Identification, Z1A}FE}1) /TTI(Temperature Time

Ul

Indicator)



)

3

J

g

_]

Kl

].

o
hil

g/ f&/am 2

9
h

of o

cECR

s

3t customized food

‘Clq

=

=

Ee]
O HMR(Home Meal Replacement)

100

o]
il

e
&
O

7

_6H
N

0

wjr

=

1
il

Totet

.

[

[

101 2l

Mo

M

=
=

ekl

o
[k

ZokEEe)

Al
A

IxHo|
Arsiol Xjgl HKIE fRisior

©:
e,

§

S
—_

A
=

=
T

4

0

o
T

Ct. 33 wiot

O

Bo
op

+

fi'e}
B/

P2 S5 )= 7

=2 d
E'{L—O

=3

!

I
—

H

31
il

Ql
=

oI

K

==
=]

)

=4

[}

3

[e]
—

1 £l

HS

o

=2

OFES

]

A

| HRE] 2HPIRK| T A 2%

(o)

P =gt A8l HQ (Korea Animal Health Integrated System, KAHIS /

Livestock Product Safety Monitoring System, LPSMS

jrrs
=

—

Al
O u]=9] AL FDAZ} 80%%] S-EFHS

O



101

-y = i~ o ~
TN or 2 i N

= -« & T = X
ol G S = ks M.
0f o %p & & <
~ = —_ X o & 7ol <
_n__._._ - jans o ! o o
e R uﬂ =3 > o3
|._MI ol LI B 2 il [
T o wK ” g ~
<o o ™ " o 5 oA
0 E_E of Nr mo = o o
oF = Mn_m — o] 3 [0 T
< 8 e g, op 7 0 %
A a9 KO X
ol = < NI _mw - &
[ " | —_ ~ ﬁm oL
=k Dy R
_wﬁ il D E& L o 2
0 © d=xw T g b

= _#
% N R oo
= o SRS
MR "R o o o
& I T g A oo
or I < opm Cogg N
10 M_ o o] oF < % o ¥
vl PR W
e un.un_“_ T — O TR 1H_.E OL o}
<0 ®r _n:.m X > N 1l K o
o L R R e«
o o < o X o~ o )
o o g R L
ol wm W=z 2% o Lm Rr X
- a. 0 K ° e
R of M B oS KF
A_uH_.__._ <@l ._AH_.___ O

[s13
=

HE|0{0f

I

|

Hot g@ol Alx
2

=

=
o 21|

F

—

AR
Az Aol et A oA 52 A a1

l

15

<)
h

AL 7|

t

ol &

]_

R

o

22

Al
| oY ZAE 9

O
|_

E

—

- 2Rl
At

7

O



102 ofi 4xt plotsil AICHE Cibfst SAIE Sojo] @

O H&(stakeholders), THAZIO| ofgto| ZQADt B AH[XIS| SHIZ OlAD} TTIS

Slst D =20 @7

<3 410> ¥z 7t B2 IR + U= U]

Al H16[0]E

O

O &

- F(transparent)stal AlF3 4= Qli=(reliable) =7} (national), A HZ
(regional, multi-national) ¥ =44 (global) 7|50l F&tatal 34sH2 LA
719kgt(science-based) AIRE BE4 02 AHAA AET 4 Q= A&
22 W] mpAy; AJAE] S50 Qg

* ARAE 7K gigtel w% =2as) Aol A4 Wl A& 7hed

a1 =
AJEQFA /M A4 A T @ A U 2Rl A IHlEhe

-

core-program cluster 73

O w7
- E0) o) 434 Wgol ofd B 2Ad g T4 AR BL
© ARO) P AehS AR 2 u) 400] le)e] 29] Pk R0
WA E BTSII A H37]S BAH) ¢ 0319 )& Belse
o

4Rt I Uhg-& ARt A% A1 el wet deske Vs madol



103

O AHIZ

H ot 5)

]

- early stage W&(%-F-uAy of

- A ofRlolE

TR

2

ujo

Als M

.
HEl QS

I2 M= A

e

=

2= QI kY
el K[EH2

%

)

oIz} o 2 D

()

ok

-

| &
L

I2lo
=

k=)
=



104

o4
ild
=

KO

7 A

B7F2019). [ol4+] 1719] Ado] vpH. ‘A%

A 7)AAFR. 2019.3.18.

it
il

B
i

o

e

—

, R&D KIOSK, #1533

E 3+
— =

= AR 2

A (2017).

g A,

A
I
;OL

10

15

(2019).

87 47

S
T

AT Vol.4, No.3,

-

B

Zle N

Ex
—

g 2u}

S
T

S22 Y A(2015).

1A} EjE=Z2AY

H
(2013). 2012 7}3-A1ZE AH|A} EJERAL

HA AL

q
Hip

<l

]

(2014). 2013 7}z
(2015). 2014 7}

W%} A

“d
Hir

=T

]

(2017). 2017 7FEA1Z AEA|

A

7H4(2017). “GHAT (EU)S] IoF 20207, $-= 8 7H=+2] 2017-10.

(2019). Al FHAA TRt A

%1
714~(2016). “mIEH A3

=2 oAl 7]

Agrel.

9](2019). A7} 1004 A4A1= olokr],

LLE

Aup} gm

=7k,

AlZ
~

dl..

o Stk

7t

28 w28 (2016).
TA2?, 2016,5.9., https://news.samsung.com/kr



ot
o]
Mo
e

105

A7EKPMG A1 97-€1(2016). AUPER AQEA B AR A8, w98
Helaed
AFPG R (2017). Aehiidte] AR ZHA Bl AMEXS S-S 9t A AF
[¢)

A0 FEeA (2016). UAES HAAIARE
o

stef 39, 2015 Sr=AEf-58e] sHAlstete]

ok o
ne
~
(@)
a
1>
i
B>
I
(m
i)
(A
1o
L

o1& (2019). “all9] s HElolE &8 T, AlAls 2019-6, St A A4,

pp. 37~52.

A ¢](2018). AEIIIA] AFYOE e Edl Q= AntER, ISTANS Insight
20184 23,

oAU FEEAR(2016). Qo] AFAH] HZEA, SrsEQAATY AF
B3 R781.

oth-3-(2017). “71 RS A3t M {9 nE & BEF BV, S5AEE,

Vol.19 No.3, pp. 345~352.

@R 01). 43 APEB 5G| vle: AntERT T3, AAEY 2009,
e ZAA| AT A (KRE]. pp. 17~44.

4273(2016). 2016 THHARZY: tZlee 42 AFAEHo] oidh g9 M=k
(Mastering the Fourth Industrial Revolution)?”, #}st7]&4 A1
7|24 AATY, pp. 1215,

RO, Telol RES Hofeh, AlA AN NRFF, AR g WEAR
2017.4.12.

A7 FEEQOW). WFHETLI), FEAG A A48, A7EeLE Volsd,
KATI sA5+E7 5, pp. 37-38.

22 H2016). SRS R Aldx AAER, 47 <(2016), AME=FA.

7178 (2019). 7HAlsZF=AL

s A A A (2015). 2015 AlF £F3E .

(2016). 2016 A& AH|YPE AL 7| 2EA HILA,




106 i 4Rt IS AlChS il

B SAIZ 2ojo

s

3

595 (2005). drHAFS|ollA wU3} HAE, T2jal A, A AR S=HS].

Allied Market Research(2014). “Meat Substitute Market Expected to Reach
$7,549 million, Globally, by 2025”, World Meat Substitute Market:
Opportunities and Forecasts, 2014-2020, Accessed 24.5.17

Dolgin, E.(2019). “Lab-grown meat gets rare funding boost”, Nature, Vol.566.
pp. 161~162.

FAO(2009). How to Feed the world in 2050, FAO expert paper.

Garnett, T.(2009). “Livestock-related greenhouse gas emissions: impacts and
options for policy marker”, Environmental Science & Policy, Vol.12
No.4, pp. 491~503.

Hemming, S., F. de Zwart, A. Elings, I. Righini, A. Petropulou(2019). “Remote
control of greenhouse vegetable production with artificial intelligence -
Greenhouse climate, irrigation, and crop production”, Sensors 19, 1807.

Kim, H. W., Cho, Y. J. & Gil, H.(2014). "Effect of Homeosis in Food", Food Eng.
Prog. 18, pp. 265~275

Kwon, D. Y.(2015a). Why ethnic foods?, / Ethn Foods; 2:9.

(2016). Seoul declaration of Korean diet, / Ethn Foods, 3:1-4
(2018). Lifestyle and health in post-industrial era, Annals Nutrit.
Food Sci. 2: 2021-28.

McGee, H.(2007). On food and cooking: the science and lore of the kitchen,
Simon & Schuster.

Policy paper(2016). Cultured Meat: An ethical alternative to industrial animal
farming, Sentience Politics.

Post, Mark ].(2013). “Cultured beef: medical technology to produce food”, J Sci
Food Agric, 94: 1039-1041.

Rifkin J(2012). The Third Industrial Revolution, T1S-Af.



ot
o]
Mo
e

107

Stagsted, J.(2013). “Novel aspects of health promoting compounds in meat”,
Meat Science, Vol.95, pp. 904~911.

Stephens, Neil.(2010). In Vitro Meat: Zombies on the menu?, Scripted, pp.
394~401.

The National Academies of Sciences Engineering Medicine(2018). Science
Breakthroughs to Advance Food and Agricultural Research by 2030,
The National Academies Press.

This, H.(2006). Molecular Gastronomy: Exploring the Science of Flavor,
Columbia Univ.

Tramper, ].(2014). “Cultured meat: every village its own factory?”, Cell Press,
Vol.32 No.6, pp. 294~296.

Tuomisto, H. & Mattos, M.(2011). “Environmental Impacts of Cultured Meat
Production”, Environmental science and technology, pp. 6117~6123.

van der Schaft et aZ(2009). “Meet the new meat tissue engineered skeletal
muscle”, Trends in Food Science & Technology, Vol.21, pp. 59~66.

Welin, S.(2013). “Introducing the new meat. Problems and prospects”, Nordic
Journal of Applied Ethics, Vol.7 No.l, pp. 24~37.

Ho A nE, www.memphismeats.com

HAF H|E, www.mosameat.com

AA A obR A (GHSA, Global Health Security Agenda). www.ghsagenda.org

AA A 2ZH (World EconomicForum),www.weforum.org/agenda/2018/08/the-
fourth-industrial -revolution -is-changing-how-we-grow-buy-and-choose-what-
we-eat

ATE o}7]12(Smast-AKIS). www.smart-akis.comy/index.php/network/what-is-smart-farming

ol (Amazon Web Services). www.aws.amazon.com/ko/machine-learning

A= H|E, www.aleph-farms.com

At E FEE. impossiblefoods.com

I2050(Farm2050). www.farm2050.com






staloi 1 TIM 131
4R} Medsi AICHE CHH|st SAE 2012 WS

Education of Food/Agricultural areas for the 4™ Industrial Revolution

gr s 2 2019 12¢
oe X plRIsl |l
osh ol gipln
M3t 031) 726-7900
A 031) 726-7909
ZY|O|X| http://www.kast.or.kr
E-mail kast@kast.or.kr
HZ/RI  ()CIXIRIOEIZZ A 02)2672-1535

ISBN  979-11-86795-51-4 94060
SBN  979-11-86795-45-3 (ME)

- 0| Ho| MEFH2 SIS |IRILI0 AUSLICE

- Shanfely |&etlpiel S2| 2l0] LhEel YRS QI8sLt BEish= Ag FELICL







94060

derzzamzném%gz “ m“
Y 1861795514

The Korean Academy of Science and Technology 91791

(13630) Z7|= dEAl YT S0t2 42(7013) ISBN 979-11-86795-51-4
Tel 031.726.7900 Fax 031.726.7909 E-mail kast@kast.or.kr  Website www.kast.or.kr ISBN 979-11-86795-45-3(ME)



	한림원-131호-[정책자문보고서] 4차 산업혁명 시대를 대비한 농식품 분야의 교육_vol.05.pdf



