OF)

=
h

HIMAMEIIS

X1Z£71s% 2SIt
ZrC 10124

e
o
o

2025'1 A|ZR&D &

2025.7.

27t

sl
=1

71&7|



EIIIEEL=| AlZ REDSSH M (AE1S 206
CO NTE NTS £7ISt AE7ISE Qe FE SMOIZS Vst MY XS T2

2-1. 2E GAMO0IZZ9 i H B
2-2. 2C GMOIZE 7IE AA
2-3. R YMOI2E M8 HAE 55

03 Mg A L 2% My

3-1. = AS7IE At
3-2. ol2| HE Atef|
3-3. HIAZ 2 Al
3-4. 2Rt HEF HIAH

04 =2 7i1s 2= M

4-1. OIS HE S
4-2. A 7|2-Aeist Ty
4-3. S A|AAE

11
13
14
15

16

16
18
19

22



@

20254 AZ RRDSSEIM(AIEVHS 208
e EHERL T ==E PN E N &

¢ n= )

1-1. £ SAI0ISZ2| HiE 1 2R d

© AE H7|=2 5712t 23X Fe
M MARCR o7t 2k 139 E9| MZO0| &4 = 7|51 OO, Of= TA| Algf Mol oF 1/30] 6
FSCHFAO). OAOtE A|SRF ZHIGH0 ME A S7t= AZ T7|20] Hi2H 511 UCH, &t=-5
= U2 5 FQ20 1019 HZHH 7|22 100~2650kg =02 HIEICE 0[2(8HAE IV |22 24N 2
HIE 0P |5k= =2 Q0102 M| 2A47tAGHG)2 & 8~10%7 AZ &4 3 T7|0|A 7|Qlsh= A=
FAMEICHIPCC). E5| HIE7IA(CHa)= OMSIERA(CO2) THE| 2F 28812] 2\H5} X4-Z 7HX|H, T2 I
I 2 TR0 GMsH 7 |SHEIE 7 H53tAZIC

rOII

_{

(5t AIZO| MALSIE] AH|0] 02 H TS OfTi5t XY, £, 0|LIX| SO| RIS AH[SIRE K=
RER! it SROIME RI7153t Al A0 QB 7150 0[0] M2t AIE 2412 &AL, H7|2S

3 M A
71| U= AHEC 2 MHeEotes L2 © X7 M2 20 A0

40%
35%
30%
= 25%
¥}
- 20%
®
15%
10%
. - . - L
0%
Industrialised South & Southeast Europe North America & Latin America North Africa, Sub-Saharan
Asia® Asia Oceania Westerm Asia & Africa
Central Asia
M Food wastage W Carbon footprint

*Republic of Korea, China and Japan
£X|: FAO, 2013 E1M 21
(12 1] X19E AZ 17| Y B4 S Hid

o LiRieh H OtA[Of= MF WV |20t Bt HIEE 270N /HE =2 HISS AHKettt. SO0t 7&

| SOIXNGE 8 7|0 XHe= LIEHAH i OX[7F S0 2HEH Afotet 015 OfEe|7t= S22

\a

+E Fe0| ROt K| ZE K07 F=56tH O|= AlF 7|7t EtASE M0 sty LHEO|C

— oo

}OI'



()

20254 AZ RRDSSEIM(AIEVHS 208
e EHERL T ==E PN E N &

1200

1000

800

Million tones CO, eg.

. .
o - - L .
Industrialised Aisa* South & Southeast Europe North America & Latin America North Africa, Sub-Saharan Africa

Asia Oceania Western Asia &
Central Asia

m cereals (excluding beer) m starchy roots oil crops & pulses m fruite (excluding wine)

M vegetavles W meat W fish & seafood m milk (excluding butter) & eggs

*Republic of Korea, China and Japan
Z=X: FAO, 2013 H1AM QI

(O3 2] XY 2 MEFE AE H7[0f M2 EHAHIE |

’

o M3} E OINOL B8, A, RAIE, SR H7|2 015} 71 212 EIAS HISSITE SHOMOK: B8
A

Sd, =012 RE2 Ma A |7 SO HY| A28 220 MZZLE HY|7H 280 D|Xl= &0l A
A0 M2t ChEA| LI AR 28 Al A 22 0t SEe 820] 2Ls 20,

© =etgHNet £E HAO[Z2H| T

X&7tsst AE AMARICZO| MR AN WHZE REABEU), RAUN), 0= 52 ==H3H|
(circular economy) 2ES AlaF MAN M= =45t QUCHEllen MacArthur Foundation). =2t Xl=
A9l z|o 281} JH| Z[AstE helO 2 SHH, IV |22 MALESE Sl B BiE= S0( 10 41 L X}

glds =0/2= M=ol

ol2fgt 58 £0IM = YAO0IZ2(food upcycling)2 St M E(recycling)s E0 1127 174X|&}
(value—added conversion)S X[&FStCt. Upcycled Food Association2 GAOIZ2ES ‘H2E

A

e
NZL2 Hehol= iy 22 Foful /M. Ol= Y d=2

A

e

MZ A EE AT0] 28[E = U= 7 U= 3
BE JI5d F0, A 0|9 = 5 Uet 2t Soll XE7Iset Alg AIAE 7501 710 4 UTE

(Future Food Asia).

UN2| XIE7tS/HL=H(SDGs) 12.382 2030E7HX| AlE TV |22 B2 U=S A HAGL U
O, Zl=2 0|12 Zdol/| flol §MA-7|=X tiSS 7t&=rsta QUC.



o < _W RI ol RO i 40

S O = 3 0 N

B o OF 8 i N zo 00

=mr TR E 7H__ KO 0 % P

Iy K = aT s & 2 ~ &I

v Aol 7| N WA= = <

\ .ﬂ./umuﬂ . od ofl X @ﬁ 0 ooT

/ nM__m..ﬂ X or 0 2 kK o =

g & ol S m e <

ro S LN Ho o

B R g o< o M

LHo M — 10 <l ny Ko >, =

22 e 29 20 A ol

&< S < &1 o om ) ab

M__DL_T_ 15 1= . = R .

fol o 2 7E il © o 4l 0 D J F

£ o w8 Ml: El S mox m_. g ORr K o2 S

L &» - 8 : B s W = — ot ki <l oo Hom

L =< s @m::z PO = T ol S T 5 m& 0

i = @iz @&z g ow 0 %EMIOW_ wAnn_M
E 2 . £ £ = oA S 0

il = i e 5 3 @ L K & o ar W 5

Qe = (@) .An_ ™~ S - _ o

10 X2OHEE T o Q = T K & = of =

~ P SE o g =2 > < =0 < = - ™~ <0 Klo
4r oF . BEF 's ¢ = ¥ b Y © all

= b a S Ko Ko =

K g - " ° s o X K ol ol - W 3 NN

= S & 2 20 40 ~ W 3 s o

= 8 S o o A N N W oz @ g . OH <F

2 = g of F o — - o ! I

£ @ @ 2 = F 2 7 2 9 @y oo &l RO Lo

- 21k 2o P ook e BT

% = T ol X i # o Ry Mo &

w= YW= 53 Ki o & K L & 0 9 ™5

Koo e o =z g 5 40 o Mo

u o <k z 3 of 1 e

o3 = g1z U 0 HiO

o o% o ) H = o © =r 4l o

= o A <l =g W T L o BN

o W N0 N o, & st o oA

T N o= H0 o 5 M 5 K

< W o o 4 Ko <z

or - U S o O R o 1 0

K oo Ho <M o 2 T R o %0 o Ao

o 35 X T W < Ik or oW 0 <7 ®o

4 = K R W N ofow

[ ) ﬂvn_ @ ~ O_ od O“_O uXu @ K4 __An_

1

= A&7tset &

3

/58 &M

¥

—

[e)

=R =L

=1
—

71

o

ot 40| SF

F

CHEIAT QU
SA
O -

3

=

=1

0] 24

o
HELO0IE S

S|



S 4l
H

~
0
]
=3
d
al
|
A

k

.
(=]
o

b

S
et

20259 A= R8DS
[o]

rn k=1
o=T

AlS2HseHAE2t

ul

H

s

7

byi=2
o [=)

=1
<]

£ gA0IE

o1l

2

[E1]AZ/E A

__o.__u
I}
o
IH
o om
o o
3l AR
< e T =
T3 s
Lopi 52
&l 1o ml e 2y
= ~N | R<0|Y Hio
70 ofl % A._ _A_.o el W.m
m KR oa A
o oo N R =
< | <K KO KR o | N |5
| = |~ | w3 5T | B
= | K | d 3= ol | H
R G )
IhS - R
zo D o RO KO
oF o | MO AT | KD
1|0 _ll_ -

= ' gy | 1D | OH i
w3 ke B R0l 3r
g D do w0 Bz
< o & o fo do
I N E K|~
K LH

_ ST lijo
e
St wE
o ROl = K
|._7| RO ®0 T o0
o | o J._ALIﬂ ol Mo ._Aun_ ol

o=~ z0<p B
<M~ T g0 W
g = oMol
= e ol g <0 Ik
U z0 = 0 KO zr
<) O | NT o | R’T RO
o (o | <A | T~ | od

— | o | A | 5| U
o | od | o | ™ Ko m__ﬂ iofl
= = _u_/l_a RO — | 30
| %0 = Ho 4 <d

2180 78t

=

q:

=X

1) Margaret Thorsen et al. 2024

2) Dario Dongo. 2025



ONP5L AlZ RRDSSHE TAAIZ B 2op O

RI&7Hss AZIHBE ISt BT AOISE Vlamt Aol g 7t

@ oC AlO|=2ai0| J Dt 71 MIAI )

2-1. = SA0IEE2 HE = &l

© HAOISE 1 2IA0IZE: 71X| = 2] x}0|
YAO|Z Y2 Teot AHH 2l MEIHEE(EH|- 7|1 A8 5)1t R 71X| EE H0|C}. EPAQ|

-

ABEUA BAOIZZO| 7|52t eH &9 HAHO| *A[EI= 2, Ale Rites Y 7| 71XIE 7AI

Ulo QI7H 27} 7KS St ST} AR/ AKIZ HEISHE SS0| MEE(BE- 0K 3148t eaxo
HIZFRI3IS BOIELE Ol ESG, BIAKZ, XI47Hs At EIS0 ZB16) QA0ISZO0| AlZ Ao sl
Mo BAshD QL

o Em Wasted Food Scale

How to reduce the environmental impacts of wasted food

) avoip

Prevent Wasted Food Send Down the Drain,
Landfill, or Incinerate
with or without energy recovery

Q34y3434d LSOW

Anaerobic Digestion
with disposal of digestate/biosolids

i ——

Apply to
the Land

18,
e PREFERRED

Compost
—_—r
Anaerobic

Digestion
with beneficial use of
digestate/biosolids

£7%: Upcycled Foods Definition Task Force, 2020
72 3] YMOIZE vs AMOISL: EPA AISOR & 77| HE SMA9
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+ Upcycled Food Association (UFA): AFZH0| &1%[G}7 |0f] OFXGHH 2= H24R s AIZ 2 2 S26) 4
= 7tset 22U (verifiable supply chain) of0]] AlAtoHH, 2HA0| 2EX Hsks =
=

o =
 FAO (UN Food and Agriculture Organization): HA|X Hol= {OLE = 2ALO|

AJAE AF &4 S HPY|(Food loss & waste) 25 29| st
o CHSHIIS: SR BE HOl= SAHGH ME 7|22l @2ISHIIAE= HAIOIS 7HE0 7S KA +Eol A5
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1
o
faT)
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- 271X |(value—added)7t U= M=

- ARO[ 8F1E

FIGURE 2
A CONCEPTUAL FRAMEWORK FOR FOOD LOSS AND WASTE (FLW)

AGRICULTURE AHD FISHERIES — PLANTS AND ANIMALS

; FOOD WITH OR WITHOUT QUALITATIVE FOOD L0SS AND WASTE
5 LOSS AND WASTE Quantitative
;. DESTIRATION E‘g,;‘gg,'ﬁll};} FOOD LOSS AND WASTE MANAGEMENT

EATEM BY PEOPLE

—» Mo FLW: Food remains in the food supply choin and is eaten by people

—=» Mo FLW-: Food and/or inedible parts are diverted to an economically productive non-fosd use
== Mo FLW: Inedible ports are diverted to waste monagement

—» FLW: Food is discorded ond diverted to woste monagement

MOTE: "Industrial use” includes biofuels, fibres for packaging material, creating bioplastics (e.g. polylactic acid), making traditional materials such as
leather or feathers (e.g. for pillows) and rendering fat, cil or grease into o raw material to make soaps, biodiesel or cosmetics. It does not include
anaerobic digestion, as the latter is intended to manage waste. “Other” includes uses such as fertilizer and ground cover. The length of the bars is not
representative of the total volume or value of the products concerned.

SOURCE: FAD.

&X: FAQ. 2019. The State of Food and Agriculture 2019: Moving forward on food loss and waste reduction.
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X 2ol Y |E= RE SE8 Tkt ZEAA0|ZZL @ 12 W ‘Economically Producitve
Use(ZHIZCE Mt U= &8) 0 HZED, SHIZAT AHH0| ZHEQI 2IIXIE HEY 5=

Ch= AtelE E0{&EC0L
© Waste-to-value 7|9t2| Mgt M2f

TC HAMO0|ZE 2 Hieo| A2 FHIE E0/= AHHS 50 2AE2 MER 7|sd ASAECE oA

of1l 7ls8 Lets Soll M22 7HXIE ZE0t= Waste-to-Value” Tl S3H.

G HE(Nutrient retention): EXz2|, 715, 24 52| SHE Sl 7Is S22 &4 FASGIH M=

29| JIX| R

7|54 ZsKFunctional enhancement): 2& L SAXZ|Z QI SIS MR AQ|AQ, THEHE] i = A
22y g 55 Ee= MY

o 1HIP7IX] AXH2KValue—added materialization): 7t50| 022 EAES DMEXS) F&55, BEO|S,
_IC_DI_AI_|-|_ I'§_ ",:-IE = % I‘LQ_ 7|—o|- AIHE I‘is?_l-

Recover

Protein & fiber-rich
ingredient

:

Component
Extract
Q?'\ Plant-based meat
Direct Nutrient 3y neredients
Recovery

& Insect Protein

Animal Feed and Insects

Energy or Heat Recovery

1 bn Side Streams Ton / Year

Heat & Energy
recovery ecosystem

Precision Sorting &
Mycotoxin reduction

Prevention and Reduction

Snacks/Bars from
upcycled ingredients

Drying Technologies

Sustainable Aquafeed
& Animal Feed

Retrofit &
Optimization Services

Silo Storage
Monitoring

ZX{: Capital Pte Ltd. 2022
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Ct. 2024 71, Upcycled Certified 2152 ERe 7|2 10571, Metg=2 of 1202t 0| ZEtct.
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UPCYCLED FOOD ASSOCIATION Food
14040-44
[Upcycled Certified®] Upcycled  [ISO 14040/44 LCA] [IFS Food (International Featured
Food Association0Oi|A] ASE ZHBEZS7|T(SO)0IA KXt Standards)] S8 A0 REHIS0]
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® QH|MZ: Reinergy powder(MZFHE) X oM 2|4X| F2H7{ T, W D2 O &2

o PR CHHSRL B OFM(AIEN 2 27| 28 =
2N, 22l gx2|, g A S 3HOZ 7|5 L OtMM ZA| Ust
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H= 52 24, 718 AIE, LCA S S 7IAIE M= AH|At M= =

Brewers’ Spent Grain / BSG protein isolate \

Lower environmental de
impact than standard "% ..o
plant proteins

» Development of therapeutic foods
Upcycling strategies = Fully soluble at pH 7 % P dd I pt it
High fat absorption capacity D accress malisuon

\ * Suitable for use in beverages  / [— ] 3
- Ready-to-use W

*  285% protein

*  Enzymatic treatment

therapeutic food

* Fermentation Fibre-rich and protein-rich

BSG-derived ingredients

* 20 -36% protein & .”ﬁ
39 - 60% dietary fibre
*  Improved the techno-functional .
properties and nutritional profile of ﬂ
\. bread and pasta / &

> Fortification of foods to increase
protein and dietary fibre content

ZX{: Laura Nyhan et al. 2023
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O slielofiM= FE HAOIZEE He MiEeE "ol MITH 7|8 QI A|ARS =010 XIS
7tsEt At MEfAIS Z4511 ULt Upcycled Food Association(UFA)= JAL0IE A1E0]
st McE 26 U2, 2021HEE R -HE 152 2AXO R REL|7| AJRISIRALL.
HEXQI 215 HMIESZE Renewal Mille] 2712t 22 27|, ReGrained?| 7= HI,
Barnana?2| 247! HiLtLE AHO| QUL
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