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3 — ' €. :UDUNSUSKISSOMSALIAED
AS:UOUNISHAO im  (RISKMANAGEMENT PROCESS) '

»
f MT — 7 Buaounan (7 Key Steps) O ~
- . o\l | “ | Kuudoilov (Continuous) . R
" ‘ | | (D)) 1. Risk Identification '

~ (miss:ynnuidev)

4 T Team scanning risk n21widev,
- s Cyber, natural disaster, financial, data
Y1

\
s
Y d 5 4

2, Risk Analysis
(NS3IAS1KAWIAEY)

NN
g XUy 7 Ao probability na: impact
A
3. Risk Evaluation

(msuUs:uANLIEsY)

Assess key risks key risks by ¥
comparing criteria to priorities

4. Risk Treatment

(mssanisnuidev)

Choose methods to: Avoid,
Reduce, Transfer, or Accept N
Bon38ms: KEnev, a0, lou, Klowousy o

5. Risk Communication
(msdoarsaruiden)

Meetings nysdoya
fu stakeholders

e 35A1SSUY J1AS1EK LlatusELiou N(grmmr

Y. 3 (Wudiuams / msuhludios) £

AWIEV{ULGATUNDUNISHAQ P e 1)
98g70UNUYN X~ %Q_L\ﬁ .\

na: iikusuUsvagwdalton

....

200sdoifien (Continuous Cycle)
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f ) NS:UDUNISUSKISDONISADIIAYY
opemtl o, (RISK MANAGEMENT PROCESS)

7 uunaur(an (7 Key Steps) Q
nuudoalliov (Continuous)

(&) Food %

Defense M

2. Risk Analysis
L "solns1 m:nuné’la\))
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3. Risk Evaluation
(MsUs:OUAULFEV)

Y Assess key risks key risks by
comparing criteria to priorities

LOW RIBV BIBK

4. Risk Treatment
(MsdanisAUIFEY)

Choose methods to: Avoid,
Reduce, Transfer, or Accept
1don33ms: Kanléem aq, fau, kSowowsu

5. Risk Communication

ﬂ"lSﬂOH"ISﬂD"IUIEIﬂ\)

Meetings to share insights and
knowledge with stakeholders
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occurrence
Severity | -
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Significant |«
e High
e Medium
e | oW
~ * Negligible -
ot w2
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@ § 5. Risk Communication
(NMsdoarsAduIdem)
Meetings  NySdoua
fu stakeholders

Ion Plan // Implementation k L Results Review

dﬁdﬁms / msﬁ'\lUUﬁucl)

[ System Review
Y .. - [ Audit / Inspection
N & ; U Laboratory
% O Feedback Review
[J Validation

ey , ) 7}
2V9S021UdY (Continuous Cycle) h {Lﬂm‘:‘ Calibration c{'g%on
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1. Risk Identification >~ a ( MT) )

N1SS=UADLIABY N : [— | ‘
L0 Operatio

2. Risk Analysis / At AR = AT I /LN ~—

(N1SIIAS1:HAUIAEY) 4 i L —— amn il =4 3. Risk Evaluation

nsAaAILa / B\ = Tk (msuUs:idundwidsy)
_n1snﬁIstuU§a B ‘ , | | _ \ Prioritizes risks based
Continuaralyzes the cause and [# /4 on analysis.

consequences of risks. ns:uounqsughn‘s \ : ' . —m

— i
= M1/}

., Operation

S—— )| (RISK MANAGEMENT PROCESS) lle »a
: ——— W

Implementation |\ s 2~ |
(nwudfuAns / nmstluunun) | AT

Puts the treatment pians
into effect.

[_’-—L:\‘ & ANISAIUIAEN = /t\

fi~

(N1S9ANISAILIAEN)

Develops risks based
on analysis.

0N AN A . Risk Treatment
(mséomsn:nméea) NN HUO=t | Ul XAl /) (n1s9ANISAUIdEBN)

Discusses risks and actions A Discusses risks and strategies
with stakeholders. e, _— and contingency plans.
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ny;\)% y§musmuwumuﬁldumbmntg (The Foundations) €& i o v B

é)P tion 7 ﬁ Cb
7 {Emmunmudaannamms (Food Safety Foundatlons) B:; i
., 7 5
ecelvin > admna'mty Wasuk1u GMP d GHP 3
[R . g)_’@R:ritical |
Control [

( Mixing ](— Points

Q
ANE

¢ GHPs (Good Hygiene Practices) &
.~ HACCP (Hazard Analysis and
Critical Control Point):
fKualae Codex Alimentarius
%U'msg'lua'lmss*nowds*lnn
8 FAO ua: WHO) |

A2LAYY n:nmauo ADWIABY

NNIENIW Mmmu NVEonIw 3'15"0"“‘le
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UIASYIUSE uunasdanasilisuniseousunolan (Global Recognition & GFSI)

Ve
CMT v dnsutjuannfednisauoon (Global Food Safety Initiative) 15u
Operatlon

) <

FOOD SAFETY SYSTEM POPULAR FOR EXPORT EUROPE & UK MARKETS

ISO 22000__: _ FSSC 22000: BRCGS (British Retail IFS (International Featured
UICASFIUS:UUNISOOMIS Idunysens:au ISO 22000 Consortium Global Standards) l1a: SQF
ADWUA00N8UavVIIKIS IWLUaNMKUaikawn: i : :

(PRPs I1a: Additional ) Standfrds). (Safe Quality Food):
Requirements) tguuIndikSunisavoan 1unasgus:augonla
Foiduntsunwskatslu [ugioglsuna:sonnu osumsaausumnmean
9aaKknssudvoon srelkegiolan
n M1/
it} Operation
GLOBAL MARKET REACH
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Y.
)
Ll d A Smart Factory nUs~mnTnanaomsTquouu

.= <> msuUSudad Industry 4.0: [oudia, 31As1:K, UazIWLUS:ENENW

aondwEawalauazUutlau damisdayaunasgiuaina USKISNSWEINSAUAT
(Zero Human Error) (Data for Compliance) _(Resource & Yield Optumlzatlon).

\&t>/ [ DATA FOR COMPLIANCE ) U

o t8s:uudaluduazquaud e SOUsOUTaYanIswandaluun * A0VAVIdYIINMISHAQ
(Robotics & Automation) (Automated Productnon Data Collection) (Waste Reduction)

e 0s20FOUANIWLLUISEAINL e 00WOSIVFIUGDUNAU (Traceability) E lqus.ﬁnsmwms'taanqnu ¢
(Real-time Quality Inspection) naaon:)oluallmu (Maximizing Raw Matenal Yield)

« udauuidaudouszuu Al/Machine Vision | o omﬁuuaqauuuoanaamodaooua o Us:kgawavoruuazu
(Al-driven contamination control) (Secure Dugltal Data Storage) (Energy & Water Efficiency)

» aquunounuyyedevrilasasy o adrsiwouomsasovaauasgiuana | UIg0SnuBowgInsi (Predictiye

Wy (Minimizing direct human mterventlow (Audit-ready Reports for Int’l Standards) \_ Maintenance) lwaa013a1uqala¥ao N
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® Existing PRO SERIES

® Contamination
@® Survival ® Food Defense
@ Growth ® Food Fraud

LABCYSAFETY
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® Contamination (® Food Defense
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[ me\ AI-Metavei J

How Al and Blockchain |
| | Improve Traceabilityin |
J the Food Supply Chain

o NsUs:gnaldinalulagave Ky 1su \
uaanisu (Blockchain) na:Unyeyaus:aus (Al) |
WoIWuUS:ansniwlus:uuasdodouausdou |

nau (Traceability) |

LABICan Sl Bdﬁ“a“"g“aR.Es
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Integrating Al with detection methods, loT, and blockchain to achieve food authenticity and traceability from farm-to-table
Trends in Food Science & Technology, February 2025

2. DETECTION METHODS Do 4. BLOCKCHAIN
DEEP LEARNING SPECTROSCOPY  PCR @ SENSOR — N DECENTRALIZED N E
MODELS o_ : NETWORKS ‘o= LEDGER <@
o ' | ADULTERATION . /‘ ~ 0 =
,, : ®.. T SMART
\ g sl ] w 'l ! CONTRACTS
. s y ':4 e — . f = = E’ﬂ
PREDICTIVE &= \= | Y| Sy —— eome | &
ANALYTICS _ g e : P IMMUTABLE
— N CHEMOMETRICS : . RECORDS
...... ~ =, @B == B g o
SENSOR DECENTRALIZED
AR : ORIGIN VERIFICATION NETWORKS - TRJ\IEII%\JG LEDGER TRANSPARENCY
i : 2. DETECTION METHODS ) 4. BLOCKCHAIN
e — -
SMT~ o Bl|© rFarm-To-TABLE [ |
Oper ation ' f . _ ! loT — BLOCKCHAINT = MARKET CONSUMER
SOIL 0, 0N ‘ Wy TEMPERATURE/ TRACKING | CHECKING
SENSORS WA Al CONDITION PRODUCT
I ANALYSIS MONITORING

. s ,ﬁ:’ E |

SOURCE SUPPLY CHAIN ~~ TRACEAB!ILITY %
ORIGIN DATA AUTHENTICATION VISIBILITY IRANSRRNCY ~ CONFIRMED fMT,/
FARM PROCESSING DISTRIBUTION RETAIL & CONSUMER ] clas il

19
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< n1sasaunawlusvldanazs:uunsavdoudounau (Traceability) IWaSuus:znuarunawnazlavnunisdalnvoaras (Food Fraud) )

TRADITIONAL SUPPLY CHAIN MODERNIZED TRACEABLE SUPPLY CHAIN
ML 7 BLOCKCHAIN & loT ENABLED O0SC SMART CONTRACTS

m} G@?O 2N DATA
n

I « Packagine = VIV
=y «RFID tags (=273

* Harvest 5 g gopehs | - - === - >

» Weather

: '\ c ((( ) loT Sensors Automated rules
ety » Pressing process A poroin é Ana/:yt(lical 100i3
. : * Temperature |  *Acidity
_________ { ate | Initial quality @Q E = : * Polyphenols
- = e
Random Testing /v 4\ =~ ﬂ 1 l i
(Vulnerable to Tampering) [ T |07 Sensors <7
| T . * Origin
» Shipment - ' T o _____. Analytical
tracking il %) /" Scanning  Tools
* Temperature " QRcode *Acidity
| , RETAILER CONSUMER * Polyphenols
Adulteration ‘
(Fake labels) | CASE STUDY EXAMPLES: Automated rules (V) VERIFIED QUALITY
* |IBM Food Trust Network, @ (e.g. temperature threshold met,
Rolar de Cuyo (Argentina) e.g., quality verified) (/) GUARANTEED ORIGIN

'/“

KEY OUTCOMES: e Enhanced Trust e Prevents Fraud e Swift Recalls e Competitive Advantaée
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PR® SERIES

o

( l‘% 1T

02981V: ﬁaga usuenuUs:inn (Ledger) Uuusnonskasoa “EVO0-TH-001"

——

E-8

F

1 douvavinuasns
@ (Olive Farmer)

Authorized Recorder:

Rolar de Cuyo

Hnaehrm

Ledger n1

@nedanul

Ledger i 1
.+ Udouanmsiwi:uan:

f,{m - lluomomsmuasua'amwuaoéou

<> % "/

= E » GayadnIeuIaas (loT):
| mwwswroasnmmwmnfa’fun

1svaus:nudg1vdaltion

Rolar de Cuyo)

|

douvavisvana

-
2. (Mill)

N

douvavlsvussuon \

@ (Bottler)

S

r

=4

1 ] W & o~ N
douyavnisyuavua:enilvan
* (Retailer & Distribution)

Authorized Recorder: Mill)

uﬁoehlm
Ledger fi2

. Gagans vounisana:
dayans=uaunsiusguu:nanifa:
msaoanonlo (nacnlnery Specs)

') ououamuaonaoaau
' msoomsuaméa[;raov?nmuawruu
®® uans: nUIdvaudaawinoaau)

+ DoyanmuN W (smindoodsTins nHsaludd):
(\, avAUs:NaunvUs:aInduma
(Organoleptic composition) la:
WIS10102SANINWAUY

. msraaufauuaua
Mnuauarmnunmorauaaana

niou: ussons umuunn RFID )

Authorized Recorder: QA

Authorized Recorder: Logistics %

gtiodwn
Ledger n4

giiadiun S8

Ledger i 3

. ﬁaganuun\)ﬁ (Static Data):
Us:inAaunitia I1ax3uKkuoang
(example Exp: 2026-12-31)

« J2yan1sdanas:
JayalNuINUNISUSSLIQ
na:n1s3aifu

* A21UUADONBUDVUSSINIUN:
M OmsUonin (Sealed) nou:
IWaUavniunisvaiu:

O

yAodIuY
Ledger il 4

« doyanuuwala (Dynamic Data):
Q Suiisadv na:misivasunssuans
o A2 UIduIIUDD

+ 03YavINIoUIBass:kI00ud9 (loT):
msmuquamngunmudaoonu
(16u dryny1500Su:s: usdovlu
aoasu S unmooufdmnm 0°C
KIndn3difu 5 3luv ssuuas
||aur60un:num0Un0nun)

KX msmaauma
Jufinn1sin@euo1enIuu: nnnso
navMuluKooly
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z

PR@SERlES

11T

*—-

029810: Yauavusuanus:inn (Ledger) iUuu:nonskaaaa “EVOO-TH-001"

@«-@

J
M all -

ﬂ—-—-+_

.

e

do2UyaVINUaSnS
(Olive Farmer)

fmi
g, Operqtm

ces

audunsig
(Sandy Loam)

A Ugaunsg
&85 (Sandy Loam)

w” =
(g.@,, asuau
ALY

= Ugaunsy
- (Organic Fertilizer)

9ruKNUL3Y

UsSuntuuanu

(Avg Temp) EIE

/

|

— A1 pH thgaus:mu (pH) — AAautAu (Salinity)

‘ » UaYadnLBULEdS (1oT): AWIsSIVLnSAtuNWUNNTGIuNISEaUs:nIuag oY

—— 2asmsiiu

\

* 90s1mslka

(Flow Rate) ”

e 9as1mslka = a/—'
(Flow Rate)  real-time

J

@ Lot Code: EVOO-TH-001
@ Ledger: Farmer [ACTIVE

—— (BEGIN) —

w tlon

Course No. MToperation
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= EDIFIONI =
-

/

-

> -
== * wee
| O =l 029819: Jauavususnus:inn (Ledger) UI0uL:NaNsKaaoa “EVO0-TH-001"

//'\“/'N.' e —-——-*——
(

=
=

=
="

sl

L

IIf

i aauvaalsoanﬂ 1
2. "@ °VOU8ﬂS UouNISanA: VOUHﬂS UOUﬂ'lSIIlJSSUU nonlia: IﬂSO\]HﬂﬂnTG

\_/ \/

\

SpechcMare » VOUARUZAIINA0U: NSIANISVANIAE (IdnvlrIrusliluwans:nuidiausioduiondeon)

' ! (Crsuon) (Pleralisi Vanguard 3500) o -
e washer RS ) * diverted waste %

S o] SAFE ZONE

(TS Spec’|f|c Press. Az’ unide = uun NO NEGATIVE S:AUNSA  S:uIwasaenldn
(Centrifugal Extraction) .~ (Wastewater - Treated) |IMPACT (Acidity %)  (Peroxide Level)

Centrifugal Extractor g o - -
S (Pleralisi Vanguard 3500) )
A B

(Prerahc' Vanguard) B/ =N 74 / 3 > o — / ~ ’ S

e N AN | e NSUOUMS: ru NN - BoIWay o P
e ' 1 | t | = 00 anauuisdindsy W&E: (Pomace - Fuel) 0 !;:ﬁ\_\ A
ey U L 1o [— s B\

[_a\ msmaulauvaua UﬂVOU&IV'lﬂUhU']EJIHVHOVIIIa Nnsu: USS?HS Uﬂﬂﬂllnﬂ RFID
F

ot ovAUs:nounUs:aIndud w1 0INOSAUNIWKAN (Key Quality) ¢ Wn LOT "EVOO-TH-001
nu RFID ‘#MILL-3C’

(Organoleptic Profile) 3 G ATV ILUB A | 5
% FFA/PV * UNIQUY P v

e AIwesoonisA LOT CODE _J RFID ID

meq 02/kg )

3.7
2.0 b4
e Wusanvmun
l l " ppm JI sRagaom: EVOO-TH-001

<l <l — - : 80 20 240 nsalvdudas: fhwloo  Whennisin @ Urysnends:inn IUD\TB\JN :
\__ 1. FARMER .
L atlon

[DONE] [ACTIVE]
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N 2

N — (eee |
(19819: YJauauuGugnUs:nN (Ledger) Uabuu:nanskaasa “EVOO-TH-001 } e &

fr douvoulsuussavon i, ) v o o y 2 . 1
S Eottien - i B Gufin: [syuss9 (Whedniun Ledger N 3) Cg?}t’]gsgf%%

Y L

72 it [nc oo - VoualluuAdN (Static Data): Us:NARUMITA 1a:3uKUASTY » Un1sUnWUN (Sealed)
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