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WHAT IS ALTERNATIVE FOODS?

e |
% 4c

E
b

;:,m
N S~

‘ ,

Z CH|3(Food Tech)

« 'ZECH 3 (Foodtech) *

= AlE(Food)2t 7|&(Technology)2| &
Zutof| QIS RS (A, A=l

o
I(loT), H}O|27]|&(BT) & HE7|E0

2at0l REEUE, 291 227|(7|223)

0|2 A F2| YLt /S, 2H|
| 2gE =

Al
.l
= CHEZQI O 2 CHAIA S, BiYS, T2

CEREELEL 35

¥

<SCE|3 FOFE HE 7|2 L olAl>

TR ol A
; s - OAAE AR O E 2% AN 5
ECHS e EHS ofB 01 B ggoig = 4 # &
i e AW HEF |- B WE AR B
HE R
gt L . d N - AGIFE: Gfol - KrolE g - DN - TFH HF 5
‘.‘! \_ﬁ-. DI[E| O]t o "I E| A S0 2t R o} [
imlf' Iz it BT 30 0 8 Rt AzAE |- AF ZUE, Y4 A5, 2oke G
6 iy HE RE | 4F AR T |- RN B4F LUERE
P I AV
- 2|4 Ayl
‘ HE 2] - YRR - D W2, FATEN. DR 5
E = Aerle |- BEY AT 84 4T Y, AF BANE 5
- Al H¥ GAelRY, AR 2S5
FEEL wEa e splES 2plE 2a0}E. i}
g - AR 4, 2olEg, 2uER, 2SR, AT §
“f FEHZA .
- = 9 AXEY S Ag] 5
L = e |- ® =A% axEd e a9
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CHAl A 52| AlCH

= CHAIAE2] Hel

Qureemenn B O Kb ) X} B Sowaowsanm | (GAeD OlA4ECR EASte] Bujsts 4¥ 9 dols $EA

EE gAl B e 2022 12. 22.(%) 48 O HEAH 98, "AE, HEEF, AXHIFE 5
o MNEIEMR L BRR L 1 zus= Aeed AERATERLRARE A2, 4571E2E 0
B HE7|E2 EHELR}

ZAE, 7EER, AP ET, TIPS ER. 78S B

AOFN, [HMIAIZO] XMO|Q} otXaua]| J|= OpA 7t AF 53 FARE HH, &, 233 & VIAEE A=

- (MY JIE ¥ A, NI WHMD - 3RE AL BASHY Bvfate AFo2 FAFTUT
71 ge|

THHAIZS 2 IS0 TofsHs A0l HoIE SBA H2 T AlBA H2, e,
AT MEHYE SE FUZES MBI ABSAIRAIBLSAIFE MBI,

B ARSRISEEA  usoimE o mys wizER SUIRER AADIBAER. JEINR EE TENE
FAISH EEY, S XEZ} S8 THKIEE MIXSIRCH=s HE HABIH Tilish=s AEe=2 ﬂ"*‘
THHISS| Folg 2 AIZH HEE HZEH AZCR, 7|1ZE SE4 SFAST FASH 2,
0= PBA o, e, 542 BRI S2d fRE M5 HEEHK| ds HEes 13
(Plant-Based Foods Meat Alternative: A solid food produced mainly with plant-based ingredients that
Association) may have textural, flavor, appearance or other characteristics typically associated

with animal-meat based products but that is free of meat from any animal.

RiE: 2t 71, HUPWCHYHTE

o

CHA{}=: (meat analogue or meat substitute)

= CHA|=0|2t "1 7|f &2 Ot D QkS ZH= | & (Zorpette, 2013)”
o2 Ao|stH WA Cf% AH E&FE:
1 Al=4 CHA|=(plant-based meat analogues)
@ 2r& O | = (fermentation-based meat analogues)
@) M| I B QF=(cell-based cultured meats)

2 SRWMME
y Kiezolu 21 S74T8 HFOIND UR
oz w70 20 BN
Mz
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gt et o

100521 HRRE B2t
o {aje) 28 2ol Eag
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4 AEEn
a2usgosoans = oM
SChiE MR (em F0I31 8721 2R3 AP, HE THOR
SHne o 2MEE HA 2 RAER B
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HMIA Tl Al 2

CHAlS 3 L 00| A 2 TY @ geree) | 22 MR AR A2

2000
3% (157 Y <«

621000

2248000 29{6000 2242(

000
2000
Ao g e = =
g 0} | == ]  YE 2
20254 2030 ” 20354 20408
Iﬁ""m < 5 i X}E: AT Kearney(2019) #: KOTRA, 2021
o o gy
20174 20184 H|ZE I 194 20254 CAGR(%)
MEOHT JHHE 7.890.8 8.395.8 87.2 8.962.5 14,319.8 8.1
_ oSUHE JE HS 514.8 607.5 6.3 722.9 2,470.1 22.7
SHEFTEE 718 KIS 485.1 517.6 5.4 553.8 894.0 8.3
DM ST 718t XS 98.2 102.2 1.1 106.5 143.1 5.0
o= 0.0 0.0 0.0 0.0 31.6 19.5
N 89890 06231 1000 10,346.7| 17,8686 95
F 1) CGARE 2019155 2025017K| S¥HF 5715{Compound Annual Growth Rate).
2) HiY R 1R E7EE2 20219115 590 2R E 2025T1(31.64T SRS S718Y. 0
X2 Meticulous Research(2019: 131)

=L Al2d tials Al A2

= oL ASM CHA|E A|Z 2 20203 7| 2094 (17.4 million
dollars)

= AZE5.6% =7 =M|0|0H, 2025 H A 2F 27121 24(22.6 million dollars)
OS2 0x

37 U ABY oS AEHR

(9] © el @2y)
214
184 193 22
154 16.9 17.0 17.4 o
i I I I I
2021 2022 2023 2024 2025
2016 2017 2018 2019 2020 o o I m I

* GlobalData(2022), Global Market Data

1) 20209721 ¥A(Actual) CHOIE{0|D, 2021A%9E 2026V MAE FYAY

2) WK (Meat Substitutes) BE WOjM ZR(Soy based), B (Grain-based), ABY TN (Vegetable/Plant
based proteins, HME CAER(FH/ZR)(Single cell protein(FungirAigae))?|E2| AIHF2Y

3) & 22M2| UBE Global Market Data A2E 371'¥ SMUSIE @iz HEH Jlo2 Hgvisly) oy
AZT20) Aot PEY = %

A2 ST REBA
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o A2 CHall= B

il A7 HE

AF dYuL AEY HS AHEY NS AEd NS
L QI3 QI3) (A3H)
: &
- &
b ujorg LS S
(R (2135) @3%) (@3%)
¥
DNA 4N 88 x| 8= x| =
ek (e |_ctawd Gt
SF ZA (TS 71 NHE SR 2A HEQ NHE CHH|S AR ElEe He

w 2|7t BHE MRS B0 PAEIHET I|SH S
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= =1 © =
AlS/d CA|ls A+t sk
v EHA|, & & LYt 72| 22 Z(texture)= ZAt
v =R 2| (muscle tissue) 2} AR 2 (adipose tissue)2| CHA| AR 7Lt
S PHSEN U B2 T 4 Y AB4 27t (food additives) EAY:
A OF HRIA S
s A 2T o

Bacra griling
(Front)

Non trealedpatty  LC-t-eated palty
With BR + NG wih BR + MG

Ater griling
(Fronl)

Wnm

LCdroated pally  LCAreated patty w th
BR + NG + SBP.

with B = S8P

Atter grilling
(Cross-seciion)

100m Nontrasledpatty  LUvestadpatty  (Clraated pally | LCAresled paity w th
- win SR+ MC +SBP

WNBR-SBP  BR*NC

WIhBR + NC
(Contral)

<Schematic representation of steps involved

in plant-based meat analogue production>
22 Lei Sha (2020)01|AM 218

<Structural features and mechanical properties of
supporting structures in meat substitutes>

ZLZ: Jun He (2022)01 M 218

<Synergistic effects of laccase and pectin
on the color changes of meat analogs>
ZL&: Kiyota Sakai (2022)0f A 918

¢

e Mycoprotein (Quorn)
* Wet spinning
e Electrospinning

« 2 JI[0|M FFZE ZA}
. OF2 A

*a=o

- e

% (extrusion)
2} hydrocolloids2| Z &t

yd [ K= 2 ols o S 2 o5 gitH
Chall= 282 flet R =2 FdS flet '3
Bottom-u P Bottom-up strategy Top-down strategy
® A0 Z R L_l.h:a 7 | i = E_.I __'J_ =il | 9 Steuctural clements Assembly of elements
'.I:li' ——
EE T =
VEES

&2 T ZX3HFreeze structuring)
o HCHl 7| =(Shear cell technology)

Meat fibers

\_ Shear cell techuolagy

(calcdson caseinate)

Meat product

1 pm

10 pm

100 pum

I mm

Tem

2}2: Birgit L.Dekkers (2018)0A4] 918

¢
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% LMl 7]=(Shear cell technology)

= HCHAdl 7152 Wageningen UR (Atze Jan van der Goot)0{| 2|3}
A& INEE.

- ZCHAOA BT D HTHALO|OAM YR E0| MTHd gt

- B U SH MR TRE Y.

5
- A5 587 0lHE.

WAGENINGEN y.v
UNIVERSITY 6 RESEARCH vI\JomIN(.anl)usl'rtlE

1. Mixing and hydration 2. Thermomechanical 3. Cooling

|procassing
S.H.V. Cornet et al., 2022, Crit, Rev. Food Sci, Nutr. @

OF= M3 (extrusion)

A} : Zuoyong Zhang (2022)01|M 212
= Low moisture extrusion vs high moisture extrusion

T LT e e e 7l

@ 2 Jo] @ o] @ [o] ®

IR
* 1960, = o 1990ACH, TZA
o LISt RV EHR: SA(Es 2EEA|) U5, o AT ST ALE: 2T} EFZ| O
Y 5= o ZH|: 0| F= L2 MYT| + 21 F2f Cto|
s H|: = EE O|EE L2 EE| o 92 a2l 512F0| 0% O] At
o 2T CHOFeh(Cheal, M7, 2ol k=7, Alo| o o £E5H2E: 40%~80%
. ﬁfﬂ%ﬁ —— e 20 B I Jow-high-low
&S 206 o O|AR|9: T|AH A o[ 2], =F7| 8 0| |, A 0
o 2L 2IL: Jow-high-high L4 2| AH|2F

* ORI R: 1A oA 2], 10 of| 4 2] aB|ZF
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Alad

S 2 (high-moisture extrusion)

@ Feeding zoon @ Single threaded screw
@ Kneading ® Kneadi ;
@ Self-cleaning screw @  single threaded screw
@ Kneading element ® Kaeading elsment
@ Shglr l}n’eaded screw |
Cooling
zoon
& =
Cooling water| | © R
[ ———
HME
meat analogs
AH OF=A3] A 0| CIEHRI Ol % =<0 =)
- AeE GEdd A Sl T YA 2e| Hist
. . Polypeptide
Tonic l);t:gh;de Rackbane
Bond &
> % &5 QL}TQ’
@uﬁﬁx&mm
Hyd Interaction 8
ydrogen -« 20000k
Bond M‘%ﬂr’ ™ ) gzgﬁ‘i‘; 0 30.‘02%
& ~ 4 N
. pode® Oy, 9 & e b PX‘\;..
IHeat U(? 0o00ag, 2 }f %ﬂqu‘ﬁj& __V?n
S 0
HyO - v-;,(ﬂ.:x-{‘(u . ! Iqlhceal:I — > Togerton,, 4 jﬂ“
Preconditioner g - fg : o ré 8 .
& o P s “w I
. P <
¥ B’ a4 & Sosace *Oepye™®
- <
Unfolded protein
A Hydrated protein |
Native globular protein Shear
Cross-linking
SH
ROy,
":oj:mrwy}ﬂ&\% o - #0000
i:'r“;' ek o “ﬁﬁmﬂ s
g 7z Sl SH 0000
- o '—'{'jzf‘r "0%‘ GYJW"""& Sagot?®®
o . [ g Die SH i
paoo ‘:D-OD'{‘C.- Loge Cooling ' Lény%,;.jgxbﬁ)”
ol B iaece l B veselee o
“Nososss {:I:ocx 0 2
COOOE0D0C 4 000000, of a
Texturization Alignment

S. Vatansever et al., 2020, Cereal Foods World, 65(4)

$
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Cooling die

> High moisture meat analogue

Empirical

Structure = f (individual variables) Approach

System parameters

Pressure
/ﬁ SME /—\
Process Mass Final product
parameters temperature characteristics
*  Screw speed I Process > + Morphology
« Barrel + Texture
temperature (e.g. hardness)
* Feedrate Physical +  Structure
*  Moisture characteristics (e.g. fibrosity)
content . . +  Colour
* Ingredients - Viscosity
\ P - Solubility \ /

- MW
distribution

Mechanistic
Approach

Process = f (individual variables) Structure = f (process)

E-M. Schmid et al., 2022, Compr. Rev. in Food Sci. and Food Safety
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A2 A CHAIS Al & A
_IE o EHZ‘“q 11'_._ J_|-1° R.E. Santo et al., 2020, Frontiers in Sustainable Food Systems

Protein ingredients
e
]
%
Q
&

‘ ™

o( chillj ~,,,Qs

-

f peli sucss
Emulsified

ALS A CHALS, FHEL 2 A AR

= =-o

Plant-based meat analogues

N -

1
2R 8 9%= XY soe
SHTVPE o83 A NBUYE £ &4 TVPSY

X oA ll(oieogel)l 7Iﬂ

32| L XY LAS
HENo= (22X 2Y) AAME Sstol(rA=AY)
Y] UHNESES Y

) A X2 [ Y DAY

‘ ‘lS

’ @\ 4
v J H X 22|2) gold e MBS0
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T-T Maung et al., 2020, Int. J. Food Engr.

1. ?i 'LI TVP.Q-l %él il‘ v | '%: 2121 9%4=7| 22| (Vacuum autoclaving treatment)

Large air cell

T F(I)D . ‘ . .
Food Chemistry c"['f';s'" | m—

(a) BRVO (b) BRVS

Small air cell
Journal homepage: sy slsiviar corml

=
L] o
Development of a novel technology for high-moisture textured soy protein &5
using a vacuum packaging and pressurized heat e

(vacuum-autoclaving) treatment () BR-V10 () BRV1S
Hyun Woo Choi ", Chaerin Ryoo ", Jungweo Hahn "', Young Jin Choi ™ l

(¢) BRW

L  BLvo (9) BLVS

() BL-V10 1 BL-V15

BR-TSP BL-TSP
<Low moisture TVP> - .

) BLW
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Raw TSP

Vacuum-autoclave
treatment

Vacuum-autoclave BR-V1S - r

TSP — .
e 4
BL-V15
R L a-helix e B-sheet -SH Thiol group

Protein . Water S-S Disulfide bond

B Ok /13 R ZICHHAL - Gp| + faba bean

. (SPI + Faba): CS

5 7 ! 64% (5:8)
Soy Protein Faba protein Corn SPI -» Faba
Isolate Isolate starch { 10,20, 30%
* Feed rate + Screw speed  Barrel 2% + Cooling die 2%
300
i 800 rpm 90-120-130-120°C 15°C
= 7.5 kg/h
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A
HoA

Control Faba 10% } Faba 20%

Faba 30%

‘
'
'
1
'
i
[
V
1
i
'

Texture profile analysis

= HH F: 50%
“A=Z= 37]:2cmx2cmx1cm

Textural Properties

Sample
3 Hardness (N) Springiness Cohesiveness Gumminess (N) Chewiness (N)

o 2ar 140.30 0.62 0.63 89.74 54.52
+7.79 +0.05 +0.03 +6.78 +2.67
237.79 0.92 0.80 191.29 175.06
0,
ol 030 +3.34 +0.02 +0.00 +2.96 +5.34
P 180.70 0.92 0.77 138.83 127.34
? +8.41 +0.02 +0.01 +8.57 +9.66
195.31 0.88 0.78 153.04 134.33
0,
At 208 +6.34 +0.07 +0.01 +2.94 +12.39
264.60 0.9 0.77 204.61 184.46
0,
taba 308 +36.81 +0.04 +0.01 +29.97 +95.36
» Springiness, cohesiveness: protein characteristics
» Blend / use other proteins to change springiness and cohesiveness @
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« &b= A|ZF: 5, 10, 15 min

Textural properties

Saimple Hardness (N) Springiness Cohesiveness Gumminess (N) Chewiness (N)
- 140.30 0.62 0.63 89.74 54.52
+7.79 +0.05 +0.03 +6.78 +2.67
faba 0% 237.79 0.92 0.80 191.29 175.06
o il +3.34 +0.02 +0.00 +2.96 +5.34
faba 0% 136.09 0.94 0.82 111.73 104.65
5 il +5.18 +0.03 +0.02 +7.01 +3.85
faba 0% 51.23 0.90 0.80 40.33 36.15
10 i +17.33 +0.04 +0.08 +12.22 +9.29
faba 0% 78.99 0.87 0.81 63.73 55.53
15 min +11.54 +0.07 +0.00 +9.06 +10.10

~ Springiness, cohesiveness: protein characteristics
~ Blend / use other proteins to change springiness and cohesiveness

&

(b)

4344

gt

Loss modulus (Pa)
o 8 & 8 8 § 8
Temperature (T)

Storage modulus (Pa)
3
Temperature (T)

» 4w e ®w W ° » ® w ® W
Time (min)

Temperature (C)

Time (min) o DHR (Discovery Hybrid Rheometer)
CHUZ (159 CHIAS T5k5H 6IEfH)0| S £4.
(a)-(c) AlZtO|| IHE G', G”2} tan 6. FA-0, FA-10, FA-20, FA-30= 22} 5 Chef2l
SH2F0| 0%, 10%, 20%, 30% 2. @

- 140 -




(E) FA-20B (F) FA-20A

(A) FA-0B (B) FA-0A

(C) FA-10B

2 CHEChH (spIo} AT
oi EH7-| Ell
FA-0, FA-10, FA-20, FA-30—=

<Unpublished data>
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CHAIS EO0k2| Hi7IEME HMY
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ESG 2% Ol= OAJOF 2HI X} FoHASHIE WIS SO 2P
& 43 IE L EE TR, == sy NES W ng  UBMMEES
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© AEEZAS ‘Angoroside C 2 AAslo] Y& 724 FE2E AXFHS AR, in vitro
(o)
E=3

4 in vivo'dolA 585 AFE NFPsto] ABAE B a7t Uy
O ol AH AEHA AAE S AFAE AFES JAst] AlEA 7t F7HE SS9 AlA
ME B4E FS7HAIA amyloid beta 2 9 tau Tl QIAISE AAIE S ABAE AFES
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