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vV asesnziiounsie (HACCP Focus)

V' msuszifiuduananu (TACCP Focus)
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hazard VS.

a hazard is something that has risk is the likelihood of a
the potential to harm you hazard causing harm

e < <&

drinking drinking
pasteurised unpasteurised
milk poses milk poses
harmful bacteria in raw a low-risk a high-risk
milk are a hazard

Example: Salmonella in egg is a hazard

if eaten raw correct food handling
for instance cooking
thoroughly kills Salmonella

bacteria

> o
< ‘
the chance of the chance of
exposure is high exposure is low

the risk of food the risk of food
poisoning is high poisoning is low

Core Concepts: Hazard vs Risk

©® Hazard

A biological, chemical, or physical agent in, or
condition of, food with the potential to cause an

adverse health effect.

|~ Risk

A function of the probability of an adverse health

effect and the severity of that effect.
Risk = Probability x Severity



U318 191415 (Food Hazard)

&

DUATIYNIIININ

Pathogens, viruses, parasites, and

fungi.

&

#1351

Immune responses, cross-contact.

a A

é’umwmamﬁ UNTIYNIINIBATN
Natural toxins, pesticides, Foreign objects, glass, metal.
additives.
&A
&
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BURNINYUNIIINE

Isotopes, bioaccumulation.



nsalAane1UszIndalne: 9200

Salmonella Rissen 1utﬁaqni

usun: luwaueh S. enteritidis WunnNlan we S. rissen A9
angwusuanlugaamnssunylve dnwududaudnululsesin

a7 uazwaalilunainannidoasianisasislulolay

Aandsa:

. oDy MATB LY (Multidrug-Resistant; MDR) 4813911
TnssnundUasenntu uagiuniseduasisugy

- Tusguunisinnisanulasnfivenis ArsinisElseds

antimicrobial resistance AUANU GMP/HACCP




nsslane1Uszindlne: 1ail

a15aNnnA19 Y "Inyeangn”

Yaya: Thai-PAN (2020-2023) WUAISANAILAUNINTTIU

(MRL) 2g9d3iiawa

d19d1Ay: AAOSINTWoE (LUULAIASINY) Lay Totwesiunsu

L4

Yayatil15¢34 Thai-PAN (2023)

dndrufagNnUaIININAIANAINIASFIU (MRL)
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HANSENU: TNYAUNANIURANZING (NTINST, W3N)
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Tiindn" vs "gnudin
usun: vunlngvisluney (uuldald) wulslidndavinannly
e
dumse: NMsanSIwIBINAABUINlTAIABUNSZATY (@n

uiin)
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nifidAne1Uszinalne: piiuw
a vlsu a Yv ]
LAINU LA & QNLL‘W‘U’]&IﬂQﬁJ
usunN: "mef]ugluénmqm%mmm (%aw%, SOAIU)

a [ 4 & = = .
MrAans: LWaanuuasilusiu Tropomyosin uag

Arginine kinase

dl ¥/ = 1'% % 1'% Y Yy a
AMLARN: laseasnalushuaaneiuny/y giknneeiaiie

U Q

9INTUNTULTILIBAULNAY

CROSS-REATIVE ALLERREACITY MECHANISMS:
INSECTS, INSECTS, AND SHEFFISH -

Arignine Kinase & (Figure 3)

DUST MITES

% L WOLECUAR Siay » %

X 7
COCKROACOHES N° nmoiecon ¥ INSECTS (GENERAL)

SIMILARITY
\\of Oéo’/
P r! : K
CROSS-REACTION —‘é B0 [C : O‘ CROSS-REACTION H AEE!&EIEC
ARGININE ARGININE : -
| KINAKSE KINAKSE ! REACTION
(ANAPHYLASIS) |
PRE-EXISTING \© Of0 . .
ALLERGIES ; " S R
(RHINITIS/ASTTMA) 70% MOLECULAR QS\
O......-- SIMILARITY \\k\\—“ .
70% moLECUMR S ' )
SHELLFISH
& PARASITES



asaiAne1UszInAlne: S9d

S|

MANITITLTEN-137 U513UYS
(2566)

Winn1sal: WeUssy Cs-137 gaymieainlsaluiluas

anilunasululssnuslufa
UMT18: 1A "Hules" Yulauseg

v k4 y
WansEnu: MIuAnaeIn1sluloulunali
Y  a = ¥ Y
M890U (MiSeu/dula) N15nsI19dauEudunIY

Uaaniy uWaT IALIANAMUIUSIZ UV L0195
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U318 191415 (Food Hazard)

& a A

DUATIYNIVINN DUATIYNIUAY AUATIHNIINIYANTN

Pathogens, viruses, parasites, and Natural toxins, pesticides,

fungi. additives.

Foreign objects, glass, metal.

’l[é Wy
&
#1351 DUASIYNII59F

Immune responses, cross-contact. Isotopes, bioaccumulation.



DUATIUNNYININ-AUNSINBLsA (Foodborne Pathogens)

Concept: "Aasiuavlaifiu savduns ws Salmonella spp
nunalvag”
wuluiladmnu, laula, #mUn

AUdURNS1Y: Silent Killer (ladvinlanuwaizntausniuagu) o 8 o ,
W 1nAAnlsa Salmonellosis)

Listeria monocytogenes

L%mtijﬂﬁﬁa,”la%’a, L%E)%"], WIS LasAISNYINNY/E0 o v o
wulalalugiou

(UM TUDIISNSDUNTU RTE)

sduuun1snalsa: - .
v Clostridium botulinum

* Infection (AAL9): Autgaaniyddisng1luLng

o . . A519d@UasNUsS U / d@1snuszuuysean
AU (L¥U Salmonella, Listeria) /

* Intoxication (Ww): AU "Toxin" MAaas19L) (Wiu (wuluamnsnszUansaen)

S. aqureus)
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HIAINTINIUAN:

1. mimuauﬁfmqauLLasza'qﬁm (Raw Material Control)

2. ﬂ'l'saaml,‘U‘UﬁmuﬁLLazm{l‘lﬂamaaﬂ'ﬁzU’Juﬂ'ﬁ (Facility & Process Design)

3. avanwagdIuyAAa (Personal Hygiene)

4. ﬂ'l'iﬁ’lﬂ’s'maza'lﬂua%sz'n%a (Cleaning and Sanitation)

5. AISAUANNILUIUNITNER (Process Control) Thermal /pH, water activity (aw), haginda/a150uLde
6. ﬂ'l'imuau?iaLL%ﬂﬁauLLazﬁmgwmz (Environmental & Pest Control)

2 @ ! . . .
7. NIAIVANNITLAUINUILALN1IVUEN (Storage & Distribution)
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dUMS19N1LAN - Chemical Hazards

Processing-Induced:

Acrylamide, PAHs,
Nitrosamines.

14

mental:

Herbicides, Heavy Metals (Pb, Hg),
: Dioxins, PCBs.

Naturally Agricultural:
Occurring: Pesticides, Environ
Cyanogens, =

Solanine, , VetDrgs

Histamine. >

Food Additives:

Preservatives, Colors.

17



11MIN13AIUAN: Supplier Quality Assurance

N15AIUANAILEAULI (Upstream Control):

V) = Y =
N1IMIUVANINNAU ﬂﬂiﬂ?UﬂN’JﬁQLﬁ]ﬂUﬂ@ﬁ‘Vi’]‘i

NsEUIUM TR N: o ldlamzingidovuiinguaneoymin

. ARLABNNIMUIENEIUN1TTUTES (Approved Supplier List) o MunamazAIUANUINAliAY MPL

» 7379 COA /Z[;‘US‘U'SEN GAP;,-GMP , . ° 5]’911/‘1"1@%&’16\5@’11& (Standard formulation)

. AFIVATRNANAIUAIULAYY (LYU pesticide residues, B - 5

heavy metals) LUNLNULAZAARAINTALIU
. ﬁ"lﬁ“ﬂl;ﬂmsﬁ%JUL%lq (Acceptance criteria) ° ﬂ'gUﬁ!gJﬂ']ﬁﬁfjJ\‘]m'N (We|gh|ng & dosing control)

. MFIIUNAIDIMITARNT
. MIRABULIENILWNE
. vadaua1sanAluingavaIndnd

15



| ﬁsﬂ']sﬂ']cljﬂl] . msmuauﬂmqﬁ']

n15AUANAISIANNTEIUNSEUIUAISHARN  N1SATUANNIBULUSTIUALIANFUNADINS

v 1 YV U (%) dl Yo
. LYNAISIANYIIANUEZDINDDNINNNUNKNER ° Iaaqamammsﬁlmuag@m

. 91 Chemical register
9 e $5239 Migration test / Declaration of Compliance

. 11 SDS AsUNIU
o .2 o  AUANGUUNTLATANITASITI
. 14 Food-grade chemical 111y

. AIUANNITHANLAZAINUNTU (CIP validation) o WANABINISIENIBUTHAINUI AR

16



nHvdY / Usenaa (2Uv)

= []
sgazidunlngee

WILIVUYURNDINT W.A. 2522

NNUULLLIUN AIUANDINITNINATTAN @15 a1sUuiou nsea1smnA19IaIe
Wudunsiesioguilaa

Usend as. (2. 418) W.A. 2563 1589 1019 UNaIMNT

AmuasiauazUsunngIgavesingiaauuems (MPL) Neyaalvldluaivis

Usend @s. (2. 414) N.A. 2563 ﬁaq ansvuaulusinis

AmuaAIUsIaggavedlansntinuazlulanandulusmg

Usznnd @s. (R. 387) W.A. 2560 1589 91%1SNUAITNEHNNA

AUAAT MRLs Ya9a15indndngiguazedniunngluainis

Usenid d@s. (2. 419) W.A. 2563 uAlUNULAULS 0915 NENNA

USuUsasasmuiusiedeansindndnginviasal MRLs Tiaannaas
UINTFIUAINA

va U

W51V UYRAINYIUNTIY W.A. 2535

v v

AIUANNTISNER U wagldansiaine1annAeluenns

W3EIVUYQAUINTFILAUANYAT W.A. 2551

v
N v %4

AFUANAISLATIASLATZAUNITNANTUAL (WI5H) NIUUINSEIU GAP

v v o/ 4
WILINYUYUFAMIUANAUAINDINTTENI W.A. 2558

AIuANATsAL U Msdnd Jasdunisatenenaisnnansgiide uu uazla

U52n1@ @5. (2. 369) W.A. 2558 1589 AYULUIFYNLGAUDIM3

AIUANAISLALNEN9AEANNID018LaUIINATVULUTIYFDINS

U5 @5. (2. 395) W.A. 2561 wAlULNANAIYULUTTOINNS

v v

USuusaanmunniuanudasaienianivesiandun@evis
17




n15Usudsanguue/Jsenid

Yausend / nuig U
Usennd d@s. 2. 445-448 (aan 2567 (L%I:u
Tnvu1n1s/Health Claim/a11151@54) JaAuld)

Usenid @s. aUui 450 1599 2a1N911A5

o 2567
GRISEPIGTERR
Usene as. aUuf 456 1309 2a1N071915

2568
uusguualsean
Usenne &@s. atuil 457 (3e981MNsd oy

2568
(konjac mini-cup jelly)
Usend as. atiuft 466-467 1304 Nutrition

2568
Labelling tta1¢ GDA
Usennd as. atudi 468 (Food Additives

2568

No.4)

UINTFIUNVUSWANARNAURADIMTS (Food  Bglutaa
Contact Plastics) - Wuasiatiiasanatiufn - transition &9
435 ~2568

o

Uszaudnay

USulAsaas1q Nutrition Label ttag Health Claim 1w

gnLanuUszNIARaINLANRABAVU AN INUANISANRAINUY

AVULIATALAIU

591 7 vaneisudsgulilussuuihen

Wunan/dndn jelly cup vunaLan tileanmuLEes choking
USuguuuu front-of-pack label wagtan1nuANITHaNITDYA

USU Annex IngaaUuaImng

A1%UA migration limits lagniin PAAs uag ink UuATUY

HANSZNUADYNAINNSTUDINITUAY
USSNUN

KHANAD4 redesign label Tvsiviaviun Livadiun

artwork e regulatory review

Y a

NWAMABIUSU packaging layout LazF1LMALs

U

label UwUS5YAUN

ANAUTIGOUATUNY UL UWALWNAITEATT

USugns/aaniinsannsgiulvg

Y a

WWAMADY redesign packaging HASIYUINUTTTY

G

€

AN lnaviun

NHAnLaZENUWaaINaaIuAlY artwork, ANy,

font size UU packaging

NANADY re-assess gNTAUAILAY stability Tu

% o

UTTYNUN

ey

WA packaging AeInEaU migration wazly
U

food-grade ink/ color



Uszn1ANIENIINAIS15UEY (21Ul 468) W.A.25681509 Auandnina Wouly 3501514 uag dnT1dINVIINAIRaYNIMNS (aliuni 4)
. UVILUa&JuLLUm W.A.2568
*  Julinaveauld: 12 Sunau w.A.2568

UiuﬂswmmmLaaﬂummsmaLuaqmﬂﬂiumﬂauum 444 (W.A.2566)

° qumsmwum 12U advantame (INS 969) tiag steviol glycosides 3 sunuulug

o Usudeulunslvesansunada 1wy alitame (INS 956) TSI AL UNMNIAB NS
*  USusaunislugeanuasdunawiin 1wy beta-carotene (INS 160a(ii)
*  AAUNTBIINANISIYAITUINSI8NISI Annex
WaNY mumaammvfﬂssu / Lﬂamu

o Y2568 Tudulug wwammmﬂu low-sugar faeUsugans sweetener blend liiaenndasUaydiv

* 15997 bakery uag fat spread maaam%mmﬂ%mmﬂasumsmmmu

° 1Jui9 “reformulation wave” maqamafmﬂssummmmaau INS additives c[,‘11111‘1/1\‘i’i‘”‘U‘U

Uszanans

a15IiANTIIUAINTNES
a1slinnumanu
aslvia

anslaa

A5 IAUNITUINUE
nU

a o

dduasrzvivnsviia

Emulsifier

Yadans

Advantame
Alitame
Paprika extract

Beta-carotene

Steviol glycosides (Fulu wu
enzymatically produced)

Canthaxanthin

Sucrose esters / Sucroglycerides

INS No.

969

956

160c(ii)
160a(ii)
960c / 960d

161g

anwazn1silasuulag

vv/veneaulanislaluung
category

[

Srianuanemsilale
winlutyTasssuma

U5U maximum level Tuunanuin
iiuzULUUIMiA1Y Codex
ABURIBINNANISITUNN category

aauaNUduemsigdau

ﬁ’aaeiwwanssmwiagm

\A3eRY sugar-free @u15aaAUIU sweetener blend LAN
insesnnueiindonuasululd steviol glycosides

Snack uag sauce reformulate 1n#daAs1z3ilu natural color
Margarine / fat spread A9sanANuLUNd

Functional beverage an aftertaste w84 stevia

Bakery topping #83#1 alternative color

Cream filling uaz whipped topping fasU5u emulsifier blend

19



DUNSIYNIINIYANTN

Natural Constituents of the food itself in meat industry like :

Animals small or broken bones or Hair in processed meat

20
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Food Allergy Research and Resource Program (FARRP)

ansnaniunwluanwiy 3> bt frepunl e RChar

Uas. (aUun 450) W.A. 2567 1589 NSUANIRAINVDIDTNISIUAITULUSSY
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https://farrp.unl.edu/IRChart

wWasuulasaanaisneglivilnivasesdmsideuazinduaun

1. Plain English Terminology

@ Yo @ o P | = ' 1ot o
waldmdnwimaiiafiiluloaslusiuuendoslaghifivendn
i wisliguslamdnlaleviud

firagine: fossyy Milk lildud Caseinate

2. Specificity (5&YL21294)

gMANMSITAININ99 18U "Tree nuts” w38 "Cereals” Aoasey
vliafiuiasuialvigiuilanizegradondola

] ] ]
25 Feb 2021 25 Feb 2024 25 Feb 2026
nguaneUsemdlduazisugialaou AuAlninudnndanivil AugayraUagusitu (Stock-in-
e siaeldaann PEAL winiu trade)

3. Format & Location (§Uuuu)
ANUANBATMLA AU UaL ANMUAUTR V83TaANY

* Bold: Aaavindmuilu Ingredient List

e Contrast: AA19NYIABIRANUNUNSITALIL

a3
=i

EY 2 e ™ LY " ¥ o 1 it o ] ] 1 = [ o :\i £
maﬂﬂngwma PEAL HWHERA "W I‘Uﬂ’]’l'] Tree nuts 'T,u‘swmsmuwﬁmwmamamm LANBITTY 1 114! 9 YUAUNLNYIVOI:

Almond (dauaus) Brazil nut (usn@aiin) Cashew (HIANZ19FUWILA)
Hazelnut (targaiin) Macadamia (uuaanaiis) Pecan (W)
Pine nut (lwiiiin) Pistachio (fign13la) Walnut (22a1in)

wuuLAy (OLD)

Ingredients: Flour, Water, Whey powder, Tree nuts,
Preservative (220).

Adawmaiia, bivonviiana, lavindsuriamu

wuulvai PEAL (REQUIRED)

Ingredients: Wheat flour, Water, Milk powder, Almond, Cashew,
Preservative (Sulphites).

Contains: Wheat, Milk, Almond, Cashew, Sulphites.

AdBarinladie, wonviing, flasuinau

e Contains: §asidruasunendnamin ABISTYUMAIINIVBIS YW1 Toun:

WuveduAIRaInLUURNNYiia

simA1uue Tuld1usunisuae Gluten:

A asund fny

winsayiiwtuiingiau fesszydrin Gluten Tudiuasy
Wheat (9172818) (Contains statement) A2g
Barley (U15lag)
Rye (‘1‘56 ) Contains: Wheat, Gluten.
Oats (18m) ~f1laifinguiu (1iu Wheat flafiangmuasn) fafoaszy Wheat usliifasszy Gluten

uagWusNaNvaSyNymail

Seafood (#n71in)
AoanenUsznnngniay wuldAnii Seafood:

* Fish (Uan)

o u o '
e Crustacean (Aniunuaanuds 1y 73 y)
s Mollusc (ni9wanviosuazUanviin)

Sulphites (Falns)
ﬁm‘:smﬁaﬁﬂ?mm 210 mg/kg

uazfaaldm1in Sulphites Tuaaniaue (Lilduddeasiail)
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d1snagiun

Cross-Contact Labeling Failures
#1 cause of recalls.

Nut-Free |
Cookies

Unintentional transfer of allergen protein via Wrong package, missing ingredients, or
shared lines or inadequate cleaning. undeclared “May Contain”.
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Risk-Based Thinking (RBT) Tu FSSC 22000

N15ABNAINNT "AIVANLTITU" (Reactive) 113 "USWITAMNLABALTIFN" (Proactive) WU 3 Yuud:

S

1. u8959UAU (Holistic)

ATAUARUVNIA:

V' Food Safety: AuUasnsiy
v Intentional Harm: lanu1vi131e

v Food Fraud: mugnsadlussla

2. AndulauugiuaEsg

Risk-Informed Decision Making:

INAINUANUFIALY
(Prioritization)

v TanSnensmussAuANULEY

AMMUANINSAISN "IRUsaU"

7

3. 152U lY95SUUUSHNS

lulvurmaiia uiRanayns:

V' USunesmns (Context)
v pﬁ“é'su"l,é’zhutﬁa (Stakeholders)
v

12U (Leadership)

25



o v "a o‘" dl
N luMad "AsI1ZH" AULAS?

WAA Risk-Based Thinking (RBT) Aelau1nsgiu FSSC 22000 AoNTaUAMUAALTISEUUNYLUUNTST 53y T1AT189 Useiliu uasdanis
i 1 < a 1 1 1o o v 1% [ a a
AULABIRE1TUTTUULALLTNGN ATEUARUAABAKIIED1MNS LITANRNIZEUNTIEATUANNUABANEEINISAINAMURANAIANIMATA

W1 WASINDY AMUFLATIRAUILALLTINAYNS ND19NTENURBANNUADAAEY AINITUAY LAZAINUNTDNOVDITTUUDINNT

Q = \ Y

58U (Identify) Usziiu (Evaluate) A2uAY (Control)

AUNAINaNRVn AU ES Y ANUIMTEAUAINTULSILAZIBNALAR AMUUANINTNITIANITANZ AN

26
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Van1UALid FSSC 22000 V6

New Requirements for Risk Analysis



AMNIINN5IUABULUAY (V6 Updates)

FSSC 22000 Version 6 (April 2023) 1iiumuiduduises "Risk-Based Thinking" Tunaneiadelng:

v Food Safety & Quality Culture (2.5.8)
v Quality Control (2.5.9)
V' Equipment Management (2.5.15)

v Food Loss and Waste (2.5.16)
AR Example: The Mindset Shift

Before (V5.1): "i1m13 Checklist Awa"
After (V6): "virluisndeviuuuil? mnuidesases Aeagls?" (WUATEUIUNSAANINNINENENS)

28



EX Food Safety & Quality Culture

AuAEIRIUNgAnssY (Behavioral Risk):

V6 UIAUTRTLNUTAIUSTINDIANS LNS1E "seuuaualnug anaulsl
e Aides”

V' Risk: n1sdeansauwiad, wiinaulindudedam

v Mitigation: Open communication, Training, Leadership

commitment

A Case Study1 : "The Silent Worker"

Situation: WilnauvinuAuanlnaladnanues lundaiudsiini

wsznaalaum
Result: iawumuwdoulungna -> Recall.

V6 Action: @314 "Just Culture" mﬁﬁﬁaﬂuuéjﬂm@ (Near-miss

reporting) LNUANSAINY

A Case Study2 : "The Silent Worker"

Situation:wiinaunmanuguugivieafugenindmuadans
wilaildTudinlunuuneda ccP srzAndnluiio iy q uay
NAINTENU KPI w0INu

Result: fngAvusdnudennmunmlagligndauen->dewihanedudi
V6 Action: @3La@31IIUSIIU “Speak-up for Safety” uagszuu

Digital log v ufinsmnlusa N3BUBUTUNITUTLLAUAIIUFUL TIVD

deviation tWalintinausenuaudeiiaeislngligndmi
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B Quality Control

N1SYTAUINITAULALIATUAMAIN:

\ANLTIULA Safety we V6 1523 Quality Parameter Ang

Quality Risks Impact

a nNau, savnA, Yanun, Usuins ANAUALASAUAT, AUGaYLEE

v

7119n15A1, Food loss

¥ Case Study: "The Label Error"

Situation: lssnundngUiiin (Uasnsie 100%, Lifiwelse) uwidendanduaain "gudnlne” uifie
Impact: AuA1UaaARULA "AMNIN" HANATA -> aNATALANAT 100% (Market Withdrawal)
V6 Action: innungaitinaainiu Quality Control Point (QCP) wigruin CCP

30

Control

Start-up check, Line monitoring

(1rilou CCP ustiu QCP)



Equipment Management

n15UselAULEB9LA5099n5 (Hygienic Design):

AD9711 Risk Assessment Li03N1SYDLATDIINT LU KD

Wasulag
\/ . v 1% (v < a
Design: 4anyuau? aen? Jagluaiiu?

v Change Management: n1sanfansenuladinulu?

®n Case Study: "The Cheap Conveyor"

Aad tY]

Situation: F183nFBLABNAIEWIUTIAGNNNTEATILANTIUIUNIN

Risk: ﬂSﬂU@ﬂﬁﬂ’iL%ﬂ‘lﬂaﬂluﬁ’)ﬁ@ﬁ a1sldioan Iinn1savauvae

Listeria
V6 Action: QA Aa9s1uUsEliuaLUALASaINSNDUYD (User

Requirement Spec - URS)



Food Loss and Waste

ANULAYIAINNTSUSIA/AAVYL:

29ANTABIUNAYNSANVYL UWAADIUTTLIUANULEYN:

V' Donation: 29115USa1AUaenfunsalii? (Allergen, Shelf Life)

v Animal Feed: 1@w0191151U188980 3 Uasasiunsela?

=, Case Study: "The Charity Risk"

Situation: l5ssuusaaleisalnanunoglilsausey
Risk: savudsveslsasouldfigiou -> gaumgiiadiu -> welsawdgivle -> nvieude
V6 Action: fiasfuunaiantsuudeuaznsianuliisuu3atansau (Communication of Handling)
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Foreign Matter Management

TuszuumuUasafen1nis 1ngasansaadlulineRnRILAS09IRSIIU UAAe9TinIg
Uszidiuanuaes n1soududszansaiw (validation) waznisiiisyieegradussuu

NADAAIYNITNAR

n1sUszivaMuIdgsdsndanuaou:
faeUsiugn "aseslonsiadu” iieewensely?
V' Risk: lang, WA, warannuaig, ksiin

V' Validation: 1A584 X-ray/Metal Detector #99n5233 U

NaaaulAvse

@, Case Study: "The Plastic Shard"

Situation: fzns NaafnLnn rauaslulalngs
Failure: 15991uiiuAlasasns1adulang (Metal Detector) Famsranaannliiae

V6 Action: Uszifiuadnuidess > wWasululdwatafinduniku (Visual Check) #5afnsa X-Ray 1nAutdeegs
33



B Allergen Management Update

V6 1iugsad Risk Assessment of Cross-Contact

Training Validation Labeling
NUNNUNNAUABIHIUNITIUTULTDY a4 Validate 35n15vAUELDIR n3vABURAINYNATIABULY (Pre-
GUERRHEIY (19U M523 ELISA Test #839814) print check)

o Case Study: "Shared Line"

o A a Y g & v/ L o/ a A 1 woA
Situation: NAAUNDAUDUALASY A19lall LAINAAUNIARDIIUN

Risk: As1udanauannAgturiods
V6 Action: #84%11n15 Validate N158149 (191 @91181980N8M 599 Lab nilusAudanaun) iwetuguinisaalanagsa

34



Environmental Monitoring

SURFACE MONITORI
for

Cleaning Validatior

(Microbiology )

Risk-Based EMP:

I‘UiLLﬂS&Jﬂ']‘SGIS’JT{Iﬁﬂ']WLL’Jﬂﬁ@ﬂJﬁ@ﬂﬁJ’]%ﬂﬂﬂﬁiU’igLﬁuﬂ’ﬂllL’s‘diEN
Tailvguih

v Zoning: ﬁuﬁ High Care vs Low Care

v Pathogen: Listeria Sluv‘%ljuﬁl,ﬂ&lﬂ, Salmonella 1uﬁu17i WA

v Trend Analysis: 31A51£MWU I UUNANTID

& Case Study: "The Dirty Drain"

Situation: 1529199 Listeria 1911714 3 ASIRANU LANUNITULARAUIYI1AYBLAIU
Risk: lWanasazns$aema (Biofilm formation)
V6 Action: #93%11 Root Cause Analysis -> wuiniuwandiunvasasay -> 9auivu (Preventive Action)
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Communication Requirements

AMULAY91nN15d0d15 (Information Risk):

VOYARBITIRTIAEITDINETU 24 VY. UIBMIUAUMUIZEY

L = L]
Internal External
wientineudlefinisiAsugns/ 123gnA1/Supplier/Certification
1A3094NS Body (CB)

$< Case Study: "The Cyber Attack"

Situation: 15997ulAw Ransomware dansEUUNAR 3 Tu
Failure: Liilaudsgnan gnAtseveane dinansenusiolaundngn
V6 Action: §iadl Protocol n1sudaiiaunngnidulvgnamsiunislu 24 su. wsenudayayn

36

&£
Digital

AMNUABAAEYRITRYA

(Cybersecurity integration)



N153ANI5ANEALITUENANNTIUDINITABIATOUAAN 4 i

Intentional
Aduleration

Economically driven
Motivation is ‘GAIN’

HACCP - anuudasnsgaindunsielaglingla

Food Fraud

Ideologically driven

Motivenion o tan Quality control - AYuANNLANDVBIAUAN

VACCP - n15935n/Uasua1inns

Sl | TACCP - n1sUasnunsanAy

Science based
Food borne illness

Unintentional/
.ccidental Aduleration
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E. COLI OUTBREAK LINKED
TO MCDONALD’S QUARTER
POUNDERS IN MULTIPLE
STATES

E. coli outbreak linked to McDonald's Quarter Pounders

Dozens of people in 13 states have reported becoming sick with E. coli and health officials say slivered onions
served on Quarter Pounder hamburgers from McDonald's restaurants are likely the source of the outbreak.

Number sickened with E. coli

]
5 10 15 20

WA

OR
Wi
Ml

NE

KS MO

NM

3
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\e symptoms

ethanol poisoning can be similar to a
‘owever, they're usually stronger.
\

e 12-24 hours to show.

Fatigue
Headaches
Dizziness
Vertigo

LUNGS

Breathlessness
Hyperventilation

/N IMPORTANT

A hangover that's
worse than it should be,
or gets worse over time
Is a warning sign.

i

ALCOHOL POISONING

DEATHS IN LAOS




FRUIT SABOTAGE CRISIS

A NEEDLE FOUND INSIDE AN APPLE NEWS

1.32 TAKE DOWN PHOTOS MISIDENTIFYING ALLEGED KILLER TYPHOO!




ﬂliveonﬂmes Olive Oil World  Health ~ Business ~ Marketplace Q  2017NYIOOC

|
I
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| 3
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 §5:2 e . Bed o TER
i1} L8 i=ay % B
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l'One-Thlrd-of Olwa blls Sold i Canada Don t“ﬁat
Quality Standards

Lab tests have revealed that one-third of olive oils for sale in Canada do not meet quality standards, according to a report
citing chemical analyses by the Canadian Food Inspection Agency

By ISABEL PUTINJA on April 10, 2017 3 47 3 8k P
[ ]

Filed in Business SHARES VIEWS




)/sep1, 20
Local police ralded an illega

cooking oil factory in PingtungiSaeestatlii = § Siles
county south Taiwan.

‘:.H[" CS J-T

‘ WEI &uan Foods Corp started recalling 12 gpes of
[ products for allegedly containing the tainte

5, 2014

Tauwan-based coffeehouse 85C Bakery Cafe said in a statement
that it didn't use the tainted oil in markets other than Tauwan
/O/s.p 6, 2014

The mamland s top quality watchdog cautioned a fg
Q tion of food products that may contain gutter oil
Sep 8, 2014

ainst the consump-
rom Taiwan.
Taiwan's top food and drug authority announced penalties ranging from NT$60,000
($2,005) to NT$ soo million for those using tainted oil.
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1AS9E519N15USUISAULEY

HACCP TACCP VACCP
Safety Defense Fraud
Unintentional Intentional Intentional

MYIANENT WOANTIU / BN wswgha / Als
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MM luA29UsSEUAIULAY?

Tugnannssuemis "annulaensiy” Aedensosadlila
n15UsgliuAUEsselAe:

* Proactive: Uasnudaymnewin luldseniuun

* Compliance: @8AAABIAUTIANUANNNIE LAY
11w 3g1uaIna (GHPs/HACCP)

" Efficiency: asuninenslugainngaiianldesis
ANAT




A« a =
1AS99IUANISUSSIUUAINULAYY

1. Risk Matrix 2. FMEA Process 3. RPN Scoring
ﬁugmmsﬂsmﬁu NFEUIUNTIATIENAIUANLAA? FTUUNIS IAASHULLAZNISINAINY
4. Quadrant Graph 5. Checklist 6. New Tools (2020+)

nagnsdnarfnuaudAgy N15ATUANNUINY Al, DRA
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Dynamic Risk Assessment (DRA)

fa9az15? n1suszitiuauAyauy "wadn" (luiis-Realtime)

wnuNzsaUseyd HACCP UazAsa DRA 3gAaUayaan loT
Sensor 1nUsgiiuAMUAs LN IU/MTILUS

A29814: 110 Sensor WUT1aNNABISULATS (F9la

U Y

\#e) syuvazUSusERuAMLEssduA lot Wil "High

U A Y v

Risk" U LAZAINNAUATD A LUIR

Al & Predictive Analytics

Predictive Maintenance

Al HaideA399ns wadruanladn "gnldunasazunnly
an 48 va." (Yasnuawlangluilow)

Supplier Risk

AATIENY1INILANLALTBYAFNTNDINTA LNBLABUIN

U

"IngAuaIn Supplier A Hlanavwougsluinouniin®

46



a

492U 1: A15LASIZY HACCP

Hazard Analysis and Critical Control Points



1.1 N1558YauUn318 (Hazard Identification)

é]’aqssqé’umw’[ﬁmuﬁau’[unﬂ%’jumu (Bio, Chem, Phy, Allergen) F 0 o D SA F ETY
HAZARDS

v Biological: L%@fi@I‘iﬂ (Salmonella, Listeria) PHYSICAL
V' Chemical: a1siainnAng, HAZARDS

A151203uUN (Allergens)**

v’ Physical: LA, lane, warafnuwda % A

« Glass
* Metal
« Plastic
» Stones

BIOLOGICAL
HAZARDS

« Bacteria « Peanuts
« Viruses « Tree nuts

« Parasites e « Shellfish

» Molds » Eggs




N15UsEIIuAMIASIAISNDQUUN

L —
A1531AS1M Cross-Contact Aadsddsy: Avo I D c ROSS
v

Y] a = 1 a Y A 1 < 1
ngau: Tansneglunuseli? wwninuedisls?

aszuauns: T launansiuiunsali? (Shared Equipment) co NTAM I N ATI 0 N

v
v arsiiauazenn: 4n1s Validate 3581950 l4d?
v

au: wiinaufinsduideudwannidedudels? STORE COOKED FOOD
IN A SEPARATE

49



1.2 n1suUsziuauLded (Risk Matrix)

1o, &

1. Likelihood (L) 2. Severity (S)
Tenalunsiin AIUTUUTY
anfgoundIvanIninUuUELALuL? wnnaTuLa Juslaalasunansenuseaulnu?
LY A N 1 a o <@ 1 A a Ada
(5189U, s7eLRBU, s liuiAeALaY?) (sﬂmmﬂa, LRUU?Y, NF0LE8UIN?)
A14A (Frequency) NANSENUABZFUAIN (Health Impact)

High nUsEan (Mndu /90 Lot) winliiniuau High \@%3m, NN150135 (18U Botulinum, LAWLAIAL)
Medium  1AAU19ATIAS1T (MINgANTA / UseIRAeLin) Medium  WQuithejunss Aeswuwnng (1u Salmonella, E.coli)

Low ngnuin (ldwmeialulssanu / 1 uldlanmameed) Low Rutheanioy wetedld (1Wu 1Wes19lu)
50



1.2 n1suUsziuauLded (Risk Matrix)

Risk = Severity x Likelihood

Significant Risk

M993AN15A78 CCP #1589 OPRP

n1suneu Salmonella spp. Tunansfuslagn
wselnugean

o Severity: g4 (Reliiinamnsiluny
TULIY)

e Likelihood: Urunag-g<

1
=R

e N15AIUAN: CCP NVUmauNIsiANsou
(aaungi/ian)

T

Medium Risk

AAN15028 PRP (FuanwaizWugIu)

a1suuLUau Staphylococcus aureus A0
wiinaulunszurunisuuszuamisw

e Severity: Uunang (nalinansidu
Wi wet liguusedadinluaunaly)

e Likelihood: Uhunang

e N15AYUAN: PRP Auguanuaizduyana
n1sEnausuwinIY

Low Risk

gausula / 1tl1seds
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1.3 n15andAulagn CCP (Decision Tree)

Q1: durmsn1svaenunsala? Q2: FUNBULN1INOUNSY LAKS D 1317
aludl wagdndu -> Stop & Modify anl4 (Kill Step) -> 1Uu

CCP
Q3: n1suuUautAuLnauN lanrse 1a? Q4: Funausnlunidnlansal?
dranaaeas -> Tafla A139nn15LATINae -> laily CCP

CCP
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1.4 Validation vs Verification

Validation (A1sniudauaulsle)

"viuallanaaselvu?” (nouisuldunu)

v 19nd153u1IN155U599n15A D (72°C/155)

v Challenge Test

Verification (A13n7ué@au)
wimuideul il 2" (sewineufitiann)

v ansaeulinulAsesile (Calibration)
V' A1sms130uNN (Record Review)

V' ua Lab Ausniglail
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i

d2uii 2: nsUsELsY TACCP

Threat Assessment (Food Defense)



Type of Food Defense

1. m'i‘l.luﬁlaul,ﬁaag:d%”lﬂ (Malicious Contamination)
2. A15ADANSIIYNIDINISG (Agroterrorism / Bioterrorism)
3. nsnaniulaeyananielu (Insider Threats)
1@ v o R
4. 015U UnsslunnIng (Extortion)

5. N115315n554N4 lUuasuazn1gain (Cyber & Physical Espionage)
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1984 Rajneeshee bioterror attack

v

NHUANT Rajneesh movement Fa5IgIU
aglnallad The Dalles $5003n0U 1A
Tavuleuiie Salmonella typhimurium
A9l UARAUISVBISTUD ISR LIND
Vnlnuszunvsuthenaz ldauisasanly
Ya a A g w a v A A Y
Teansiaananmasnula naneliguqe
[~4 a 1 1 1

919U UN®UINAI 750 578 L6t Laddd

Y aa

WLEEUIN

56



JBS Foods cyber attack highlights industry vulnerabilities to

Russian hackers

¥ 2021 UsEmuUssUilose
Tugjvaalan JBS Foods gn
Lauanalaiuasaieusu
duuaf Famensanss sey
Ifianudenlesiunguuan
INB3NTATY dmalin
lssnulunaglsemanas
NYANITHANTIATIY LA
nIENUAdIalEgUNIU
919115119
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2.1 a9AUsEnaUAINLEYS (TACCP)

Risk = Capability + Motivation + Vulnerability

Capability

HlAuATAINS/MSNenIUsalu?

-3 a
UsziaunaIsan

HlanAAN3AunsEUIUNSHARDIMIHS O b
A5 E9ANSLAN AT NT0LTEAUNSY
sunslaniali .

o ilgUnsalnmiaiwalulagiidasdenisnemansolil

Re

A9 UgNAMNTINDINNS

wunmumaiummmﬁ%’umaumswﬁm
=

¥

HSUmarsegsgeniiinfvasesdinslalaunss

Motivation

15994919 (MAKAY, udITY, ABNI578)

< a
UssiaunaIsaen

o anulinelaviseaudnudinieluesdng
o usIPANNINITUVITUNIIGIND
e YAUMIANNNISLINBIMTONITABNTTFY

fregalugnamnssuamg

o MUA LLﬁuaaﬁﬂiﬁac’iﬂ’aﬁuﬁ’mm
o NSVNABVOLALIAUUS
o  msnemshevieaemnuiuassuunludny

Vulnerability

syuULls1ive i liasiiansala?

@ a
UsziaunaIsan

o msm‘ummsmn seniufinswanliducn
° wuwmamumauﬁvlmmstﬁﬁuw (blind spots)
N15Y1ANIATIVFBULDUNAUNTBNITUUNNTDYA

Aregelugna MmN SN MNS

e NANINQAULUULTA
v & = 1y < <
nsdnnvansiaiilaglidinisdenvseniuny
. WuAasduANyARaneuendiadlade

o



2.2 Tﬂsﬁapﬁqnmu? (Threat Actors)

Insider (Auiu) Outsider (Auuan)
o f wﬁn\nur"innlaiaan\ b
\ | / J ] —
: J ALULNIVSSAD
% / luwald » v u‘ §s’ p
Case: anaauthtioyaanAlu da (S:aseu 9[1: Jf;lngsmg::s
U1KALYNLEANDV KSorMane ﬁ,::“u . rL:ﬁw
StUUGDUF\J'\U[ﬂSSlﬁa\). RENELAY ’
J 4
N N

wUAvIUBIASID ® WAans$e /
% (Temp staff) e Activists
Case: (5ANSLNHVEIASDWD Case: Toudiszuuioadonuy

vluedoyadAryrSadaav ldoK1I8NIvMISITY oAU
vawsloslyavlo. y Ka5ensavAdAUl.

\

S
uudau / sua. guaynslvuas
ey ™ i gy (Cyber attackers)
Case: LBOWURTINQIWD S SRR AR
vlugaunsad Jaya KSalla case: ([GUALIS USUTULIS

: 1 L kSaWsdowauluedu

gavlkomumenw. 4 o e
Joya KSaisunAla.

y y
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2.3 N15U5LIIUADDUNUI

Perimeter:

% L Logistics:
37, wasaly, Yauegu L .
AUYUINEAIVDY, ma‘[wamum

Access Control:

Y = ¢ a v < P Utilities:
ﬂ']iL‘U']ﬂ\?vLauwam, NAINUAITLAU

v & g 4
SNV, STUUSEUIEDINA (1nDalaluu?)
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2.4 \@584il0: CARVER + Shock

C - Criticality:
AJIWEIATY/ADL
SULLSVYDVWANSENU

Us:iius:auwans:nusinin
KuregnloudiKSolda Y

k. »
4 )
@ V - Vulnerability:
A2IUIUSIUTY
Us:ztiiunaudaudyavttKung
conisgnloudxSaunsALLEY
\_ r

4 Yl ™
A - Accessibility: f\ R - Recuperability:
/*i' T R ARITERITRELTHE
\ wuad
Uszliun 1w iumsianiv Us:UAIUEIN-018UAzS 81080
WKW lunmswWuwiknauganiwdna
h 7\ y
# Y B
i E - Effect: R - Recognizability:
@& wans:nulagsou nisszytthkueld
Us:tiuwans:nuNIvLASUZND Us:lﬁun:nuo'wh"@dhﬁ'odo:
doAu uaznsaduviu awnsnszyksatdantdrkuigla
\_ > L .




2.5 ANs31aasdaun1sal (Threat Simulation)

LU Food Defense aglUsea@Nsn1naa9inis "gau” (Drill):

Intruder Test: Mock Recall: IT Penetration Test:

anslirAuuUanutAuln lalnan FOULSINAUAUAINTA LAY NAFDULANETZUUADUNIN DT
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2.6 umsn1sUa9nNuU TACCP

Physical Personnel

M3298UUILINDIVYINTIY, AUNANEANTIU

CRIMINAL RECORDS CHECK
Us:=3Aonwsnynssy

b

L

k >~ |
I _B : ‘é? Y
san A VAT Z ‘_ ' o > 2
CCTV AAMINOUSIdN © i
1 2 A =3 — T— &\
g ik i e s - A

T

4
a Y X vV

Firewall, password 910A@N3L1U09U0UAGATNITHAR

Y U

-—;L»—‘ "

S=UUAINULIINI-99N

aonINUINNAV/WARNUT ) | | ) ' '

Cyber

LE

Basnvuavau



P o
ie

d2uii 3: n1sUsEIsiu VACCP

Vulnerability Assessment (Food Fraud)



T Type of Food fraud

unknown

LAREL

g : : unapproved
dilution mislabeling enhapne:ement

‘ low quality
low quality
BRAND

(imitation)

substitution concealment counterfeiting grey market




3.1 Uadunsznunisuasuunuas

History Economic Detection

npAutnedUsyIRnIsUasuLUag FIAE9? SIANUKIU? IAUVIA M3IAUEINUSOLN? Aadld Lab

wsolu? LAAU? NLAY?

66



Horse Mince
5.00$

s/lb

Out of stock

Category: Meat / Tag: en
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Star Anise (Tﬂﬂgﬂ)

r§ Fruit of Illicil verum

Fruit of Illicium lanceolatum
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3.2 aAnudsalunelgguniu

A2UY12IU89 Supply Chain LUSHUASINUANNLAYS

Broker/Trader A9YALAUIZIEN LNSILATIVABULDUNAULIN
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gnIN15ATUIUTBAUANLUIIZUN (Risk Formula)

N15USZLIUMULULINIG FSSC 22000 Wa158u1 3 L@ian:

Vulnerability Score X Impact Score
(AMuUFIzU9neTY) (AMUFULIIVDINANAIUUT)

Vulnerability Score = (Opportunity+Motivation-Detection )

Vulnerability Score = (OpportunityxMotivation)
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lonna (Opportunities) Lliﬁgﬂa (Motivations)

Jadeniinlinisuasuduninla "ine" Yu: winwannsau liiAan1sUasulu:
@ awdudeuvesinldguniu (faunatsvaiese) |~ samrdudrdumgu: ¥esnmsgauiilonnaUasuiuunniu
Y X U U a o V1 1 L] 1 1 o =l 1 %4
] nsifedaIngauinladewas ignaiuau 7 diusneailsge: veswasulisnngnninueaniinin
L Al a a v é’ o a v v 1 N o w
W 555UVIRVDIAUANLDDDIUIY A  nsvaueauduAI: ANURBINITEILAYDINIAR
Q uwvdsiiinduieglnauaznsieaeulienn N Uszialuann: Fudviiailneiissaunisuasuuiney
Tonna use94la
e T ASLUUUINTNI5RTIINU (D)
Opportunities Motivations
1 (51) YONTINENEN, AUEAEY, NTIFOUY s1AduAg, Nlsdes, nelitniuasudu 1 (,1) Q9870
2 (na14) POHIUAILNY, HAUNATY 1-2 518 FIASUAUEIY, tredisreulugnanrnssuau 2 (na14)

3 (g9) Foanureni (Broker), linsiuunauiy drurneilsgaunn, vaswianana, IUaues 3 (a9) a4y

71



3.4 1A5949419: SSAFE Tool

1
=

= = dl ¥/ a
Lﬂi@ﬁuauﬂmigﬁu%uﬁlﬁﬂﬂiﬂigLll‘L!ﬂ'J’]llLUS']%‘U'N:

v Opportunities: Tomanaunaiialunisuasu (Q1-11)
¥ Motivations: w5999tan19n1513u (Q12-31)

v Control Measures: mmmimuauﬁlﬁ’]ﬁ (Q32-50)

Opportunities

1. Complexity of adulteration raw
miterials

11. Historical evidence fraud final
products

2 pwailability technology and
Kknowledge to adulterate raw
N materials

/
10. Historical evidence fraud raw
£

. 3. Detectability adulteration raw
materials A\

\ materials

4. pwailability technology and
knowledge to adulterate final
products

. Transparency chain network |

\
/5. Detectabifity adulteration final
products

8 Interference processing lines “~._

7. Detectability of counferfeiting 6. Complexity of counterfeiting

Motivations

12. Supply and pricing raw maltgnals
31. Price asymmetries 3 ———
30. Level of competition branch of - -

industry
28 Historical evidence branch of /
industry

™

26. Exhical business cutture branch /
of industry -

27. Criminal offences customer |

 Valuable compon ents or
- atiributes raw materials
“~._14. Economic conditions own

company

15 Organizational strategy ovin

company

16. Ethical business cufture own
company

26. Economic conditions branch of
industry

25 Corruption level country suppiier .

24 Victimization of supplier

23. Criminal offences supplier L ——
22 Ethical business culture supplier

: 17. Criminal offences own company

18. Corruption level country own
company

18 Financial strains supplier

20. Econ. conditions supplier

21. Organizational strategy supplier

Plot Area

Controls

32. Fraud monitoring system raw
materials

50. Contingency 3. 33 Verfication of fraud man.

Syste[) raw materials
~ .V e’aq ra\m monaltnrmgsystemﬁnal
™ products

49. Law enforcement chain network
/

48. Law enforcement local chain \\ 3. Verification of fraud monttaring

system final products

36. Information system own
company

|
| 37 Tracking and trading system
[ own company

45. Social control chain netwark 8. Integrity screening own

employees
: Ny A .
44, Tracking and tradng system./ by 9. Ethical code of conduct own
supplier . e company

43. Mass bal. contr. supplier

40. Whistle blowing own company
42. Fraud control system supplie

41. Contractual requir. supplers

I
ND




3.5 n1snsivdauaunaua (Mass Balance)

(700kg) (300kg)

insesdladnAeylunisduiia Supplier:

"Input AB4L1I1IAU Output”

U

911 Supplier ¥18&uA1 "Organic” Tits1 10 fiu usilwdingau

Organic 19115991ULA 5 AU = Uaauudad (Fraud)

it is not guaranteed that the certified recycled materials
attributed to the batch are “physically” there
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3.6 uImsn15Ua9nNu VACCP

Supplier Approval Testing Strategy Unannounced Audit

¥9lusUT04 GFSI, as1vdoudnIus d901529 Lab uan (DNA, Isotope) A3 1917593159974 Supplier Iaglaiuas

A1519U AULALS A729%10
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Food Safety 4.0 & Advanced Analysis

UINNSTSUAISILATIZITDUNSTIY
Tue11nsgyn 2020++

Strategic Risk Management & Predictive Analytics



01. Al & Machine Learning

N153tAF1LNVIYADIRIULUATNITNYINTAIAULEEN

76



BIG DATA & PREDICTIVE MICROBIOLOGY doi: 10.3389/fmich.2021.668196

mswennssﬁt%agﬂ (Proactive Prediction)

£ = 1 fﬂl a = 4 < ¢
Al L‘U']SJ’ILUaEJUﬂ’l'i?leGl‘i'Jﬁ]L?jaﬁ;au%‘iﬁﬂﬁﬂa’lﬂL‘U‘L!ﬂ’l'i‘WEJ'lﬂ‘im

Tan1anaziinni1suuLlUau:
DYNAMIC RISK MANAGEMENT

o Growth Modeling: 31A51%% Temp, pH, Aw Lﬁaﬁ'lu'lﬂmq SYSTEM DASHBOARD
Ho -:R +ZI < FSO

AsIUSn

o Mycotoxin Warning: UszmaNa‘i’f’em”aa'm'lm'mm’al,ﬁﬂu A
4 Ao
INBLAIDUNEY

o Dynamic HACCP: USULNUNISNAMLUU Real-time muszAu

=
AITULAN

CONCENTRATION LOG CFU/G

7'IZME (PRODUCTION THROUGH CONSUMPTION)



COMPUTER VISION DETECTION

N15M529UDUASIENIINIYATN

N1IVIUTVAINNAVDS Metal Detector A28 Al-Powered Imaging
STUULEINITOMNSIVADUAUATUUAIWNIUNITHER LA
walugnga

@ M5293ULA WaaRnude wazusadlansouniy

O 5 5einmunnnia 1,000 JIuUADUIN

© sruussusanwazdsudoulnie laieq

UszAndn1mwes Computer Vision lulagiuaunsauszananatayanindioninuisags vy

Tianusandadudninisuuilauesnainaieniswanlaviuiilaglidemenniodns

Wtems Per Min




| DIGITAL TWIN IN FOOD SAFETY

N1591a09lanta@ilonasy

A57191ULAa 159 UNAR LTUADNNILABSINDNAADUANTUNITAIAINY

LA SN DUNAYUIZ:

o n15tE1523BI3N (Proactive monitoring): M5333UANMUTLIUUVDS

CCP/OPRP lanuutssalngd
e a .. . a a

e N1ANANTSAIANULASY (Predictive risk assessment): Usgiliulanalin
n1sUuUauUnNaUANYARTS

e N1597a09@0UN158! (What-if simulation): NAZDUNAVDIAURANAIN
iy n1sae lailineanwe WSan15UInANNABLTDIURIlYANNLE W

o n1s@AliuAYU HACCP uas EMP: Wonlpsdoyainennaulauugiunangiu

(evidence-based decision)

Virtual element

Data processing and analytics: Cloud storage, databases, cloud computing, statistics,
Artificial Intelligence, data mining, prediction, data analysis and decision support
Impacts: Reduce food loss and energy usage, and improve shelf life

¢
-._ ~ anll
LTy & .
=& (B 3|6 i
............................ Simulation Al DL DataMining Prediction  Analysis
P
—
i
Data — Feedback
Connection

\ ‘— " P 4 .",
&
-4

A

Physical element

Sensors data: weather conditions, horticultural maturity
Additional information:cargo details, location, inventory, freshness,Shelf
life, sales, defective product and its traceability
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A i

3,8 %

AS
MILCH
38 % .

Ve —

‘ I. l ."‘ . #

Primary
Commodity Process Data Machine Data
Data
oI,
KNOWLEDGE ﬁff; %,
5 1000/010,,01.;’,0?_
III I 8 Ty . g
I ﬁ g : . *4 8
80/ O-0- = g
"19%010,0,.s DIGITAL TWIN

Requests Prediction

1
1
v

L

Training Prediction

Data

Learning

N —

—

"

4

t Systematic :

1 analysis |

Insights can be used | |

to improve the : :
training 1 | JR

STORE

Product/ Retail

: ; Goals

("

4

Produet Data
Machine Data
Processing Data

Asks and gets
explanation

self-monitoring

Food Process Operation

it

e
=
% Forecasting
Critical-Event « - N
Kiowiecge Prediction i

E

self-adaptation

‘e

Empirical Observations

A

-

N\

Phenomena (Complaints, / A

\/ Actions

Raw Material Data)

80
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mﬂqmmwnssummmazmvmwmw‘lm}j

Nestlé .

14 Digital Twin Tulsesruemsuazszuu cold chain tNed18849
NSTUIUNISWAR AIANISAIYATSIAU (shelf Life) uazan food
loss

Unilever |
Uszend Digital Twin $9uAU loT wag Al LWBAIUANAMAIN
ﬂ'J'llanE]ﬂﬁEJE]’Wi'li LLﬂ%WﬁQ\?']UiUﬁ'IEJﬂ’ﬁNﬁM

PepsiCo .
14 Digital Twin Tun1sususAMNELIRIUANNUABANYDIMIS
wazn1siNUsEaNS A nlseeu

JBS Foods 5
TduuudnasgidvianiununszuunsulsjUlilanasannIy
@ean1sUuougdunsd

PepsiCo Announces Industry-First Al
and Digital Twin Collaboration with
Siemens and NVIDIA

Together, PepsiCo, Siemens, and NVIDIA will set a new standard for scalable, technically sound digital twin and Al in
industrial operations.

onuary 6, 2026 + 5 min read

f m X O

L~ pepsico SIEMENS | €ANVIDIA

aaladannduas Cold Chain

e Maersk

14 Digital Twin fiRMILAABUINUILEIAIUANUUYIDMNTUAL
Usgiiuanudesnaann1svuEs

e DHL

Uszena Digital Twin fiu traceability uagn1sa1nn1salnisiden
ANTNYBIDINTER
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02. NGS & WGS

WINNTTUNITNIATHANUFNITULINOANUUADANYZIFR

82



WHOLE GENOME SEQUENCING (WGS)

P4 Q B

DNA Fingerprinting it [vessE e Resident Strains

LY X v A A 4 Y I a v
ﬂqiﬁguﬂqmu%@QL?jaﬁluigﬂUm 33‘14 L%ﬂﬂﬂﬂﬂ?ﬂgiuﬁﬂlnﬂﬂau

Loy | WaulsawaangUlunu )
aziduAngn WaAuLiug1lunIs lsesnuudunaiunu (Persistent

) Ts99unan laagrsutuguulsve
AATIEH o Bacteria)
971
—
— —
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ADVANCED NGS APPLICATIONS

Provenance Microbiome
MFINABUAUYNADIVBIAWNUG ANulassuuiinagaunsdlu
QAU (Food Authenticity) RVUPTEEEIRGLY!

1——

Spoilage

AATIZRTUNLNYIVDINUNIS UL AY

LWeEAB1gAISIAUTNY

1—
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CODEX ALIMENTARIUS COMMISSION E

GUIDELINES ON THE APPLICATION OF GENERAL @w‘/@ et e @ World Health
: ; ; # Organization
PRINCIPLES OF FOOD HYGIENE TO THE CONTROL United Nations NS g
OF LISTERIA MONOCYTOGENES IN FOODS Viale delle Terme di Caracalla, 00153 Rome, Italy - Tel: (+39) 06 57051 - E-mail: codex@fao.org - www.codexalimentarius.org
Agenda Item 9 CX/FH 25/55/9
October 2025

JOINT FAO/WHO FOOD STANDARDS PROGRAMME
CODEX COMMITTEE ON FOOD HYGIENE
Fifty-fifth Session
Nashville, Tennessee, United States of America
15-19 December 2025

CHARACTERISING L. MONOCYTOGENES ISOLATES
15. When competent authorities find L. monocytogenes as part of their inspectional activities, they should

9 Sometimes referred to as “cross-lot” testing, which involves a limited number of tests being conducted across lots over time
instead of extensive testing of each lot

CX/FH 25/55/9 32

characterise the isolate(s) by one or more of the available genetic techniques (e.g. whole genome sequencing
(WGS), pulse field gel electrophoresis (PFGE), multi-locus sequencing typing (MLST), certain polymerase chain
reaction-based (PCR-based) methods) that can provide information on virulence factors, potential antibiotic
sensitivity, biocide tolerance, subtyping and allow the genetic comparison (e.g. through subtyping) to any isolates
obtained and analysed by comparable methods from food, ill persons and/or from previous environmental
sampling.

16. These L. monocytogenes isolates should be retained and stored under appropriate frozen conditions in
case further characterisation is needed (e.g. WGS following an initial PFGE analysis). Furthermore, if the
competent authority does not initially characterise the isolate(s), these should be retained and stored under
appropriate frozen conditions in case future characterisation is ne&ded. The availability of L. monocytogenes
isolates and/or such characterisation data supports the development of risk assessments.




ANTIMICROBIAL RESISTANCE (AMR)

N19M52A0UIUADY

WGS 928 1inInend@nsa1115818150M5980 U8 UADY 1V

Wanolsaluielgainis:

° a ¢ g %
Aimszrnalnnishesiluszauluiana

© ARRINNITENINIZANBYBIEURBEI NN TUELAL1M13

© Tddayainaraununisidedugatnegiununzay
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03. Biosensors & Nanotech

LYULGDINTINTUAITOUNTIUILAULULANS



LAB-ON-A-CHIP & NANO-SENSING

&

Rapid Detection

nyrvmIaIsnaniunlaluszau
|dl =
ppm Aeluliiuf ununissena

MNUAUNRA1YIUY

a

Pathogen Sensors

cd A e ad
quulqjaimlﬂaﬂuamquﬂJ@WU
Salmonella %3 E. coli ¥8Tunns

Anaulantieu

o

Gold Nanoparticles

Tdayniaunluineveedayaya

v

A115615293UTR LU 100 w110

BUINIFIU
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PORTABLE TESTING UNITS

Aanumivgmazauligs

ANSHANNATUTINYNUIALU adsugaTatislud Bnlwnns
n3IATIRsuURTIEluamsilannnan (Point-of-

need testing)

@ anAlga1eTunsdsdagat1iesuau

1
14 <~

o aﬂmsgmul,ﬁﬂaumLuaamﬂsawamsmm

© LNHTAAIINAINTOTUNITAIVANAMAIN

Cortisol Testing Kits Market

Global Analysis by Sample

M Serum

m Whole Blood
Plasma
Urine

m Dry Faecal

Others (Tissue Culture
Media)

89

CO0Q

Future

100%= 208.6 USD
Million




NANOTECHNOLOGY IN PACKAGING

Smart Packaging

Uszlegiuasussgiunnialuanu:
O Active Packaging ANuLiagaunIE
o Oxygen Scavengers ﬁﬂmqa’l‘mi

° a <@ ap o
Nano-clay tNNANULTILSIVBINAL

Tortuous pathway

Nano Clay + Polymer matrix
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04. loT & Smart Sensors

arstdnsziwuulsansuazisvalng



REAL-TIME SAFETY MONITORING

Internet of Food Safety (IoFS)

A 1 o’dl % QIJ 1
FTUUASOUIIUITRsNAIUANLAIINTIIAYNTan«u Cloud

Analytics:

© smart Cold Chain: MTIFBUIUNYNNNIUINTENINVUE
© Gas sensors: nydunenluiensedalinainnisyaiin

© smart Device Monitoring: AUANKUIBNaS8 Tablet

How loT Drives the Connected Future
of Cold Chain Logistics

GPS Tracker Temperature and

Monitor fruck’s location and " Humidity Sensor

route optimization *=** : Monitar the temperatise and
ldoor Cellular Gateway : : humicty in reak-fime
fon oetection & data '
sction

@ csscensnnseniuneg
. ...................... f 3 =y - e NNy o
ntification Tag s E:Elf truc
stat

ar identification
ememency alam
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05. Blockchain & Traceability

aulusalanaznisasivadaudaunaununlaulula



Factory /

Fermer L Producer

Transport Grocery

| —

Receive Token Get
Create Token : _
Tennctor Token Receive Token Trangfer Token Receive Token Receive Token | Product
Split Token Transfer Token Split Token Transfer Token
Pack Token
Y \ J A4 \ 4 \ 4
Consumer
N\ Back trace
¥ L 4 \ 4 \ 4 product
OL0L0 ORORO)J EEH= 0n0/0 0050}«

Blockchain network

P

94
https://doi.org/10.3390/info13050213



https://doi.org/10.3390/info13050213

TRANSPARENT SUPPLY CHAIN

@ T L),

Immutable Data End-to-End Visibility Anti-Fraud
Wagun1siunnnsza1¥gssuy KHU3LaAaLNU QR Code iNagUaya Jasiunisaiuansviseuasuudag
Ledger Nunludayadounadlaila Aaulaanfulaviumg Tuusesnuvasasslussuy
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CONSUMER EMPOWERMENT

A2 BIUHINUANY1U

Blockchain LulauAisaswainisannisaielu upAan1sdeans

anulusslaludsguilantatenialagnss

© N1SATIVFBULMAIN LA INGAY
© HUIUNINTFIURTUNTNNIDAIUE U

@ AS19NINANYAUUUSUANSURAYDU




06. Non-targeted Chemical Analysis

n1sAumaIsUuUauglntmimemalulagvuas



BEYOND STANDARD TESTING

LC-HRMS HONEY TEST

Detecting Adulteration at the Molecular Level

n15n5293uaen "lurea1nfa”

walulad LC/GC-HRMS MItAs1zitunadslaazidunnanaiay

i y Rice svrup
detected

URATYANLIAU:

© i scan Analysis: #1573911@15.ANTUNUYEA TUAT LAY
o Emerging Contaminants: AU#1a@1sanA9utalud

o Chemical Fingerprinting: n573gain1sUasuuwiatemns
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EMERGING CONTAMINANTS DETECTION

Per- and polyfluoroalkyl Microplastics Novel Pesticides
substances

N15A99MASIALIBURE (Forever n1sseyvianazUsunalulaswan naduegiuuasyinluingslud
Chemicals) Tuussgsauan GERIANYAIEERLIE UINTFIUNIIATIAINIY
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07. Hyperspectral Imaging

& a o ' | &
ﬂ']'ill@ﬂL‘Viuﬁfl‘i/]m']LUa']NaQVLllL(Viu




SPECTRAL ANALYSIS FOR INSPECTION

O

Chemical Imaging

LAAIAINAITNTLANYAIVD Lusiu

= % & dgl’ < S PRy
mau'ﬂ,wzﬁummwumuLUuLquma

L

Early Spoilage

nsranunsyainiglunaliineu

‘{13LLﬁﬂ\i@ﬂﬂﬂiﬂﬂﬂuaﬂﬁﬂ']N@QL‘Iﬁu

5H

Microplastic Detection

aunaelulaswarannnuuilou

Tusmisnzialpeg19sinsa
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Mechanical bruising




NON-DESTRUCTIVE QUALITY
MAPPING

115524 "ATNA1" Lag A"

walulagngrelrisinsiadaausnisialeglidosinany
718819 (Non-destructive) ¥I8anAN YL ALLATIANNAIY

L3iudel1 100%

° ﬂ'liﬁli')ﬁ]ﬁ’é]Uﬂ’J’mEjﬂLL‘U‘Ui']EJ‘?iu

© N1SMTIVUIANUNFNNANDVDIANTUTIUAY

@ N195USIANNER LML UULSYa N




TECHNOLOGY COMPARISON MATRIX

walulag

Al /ML

NGS / WGS

Biosensors

Hyperspectral

AUNSIPRAN

nadszian

FANIN

Fanw/iadl

ANEANIN/LAL

ALAUNFA

ANSNYINTAIAINULN
SEYWAAININILIUET 100%
M5299N%1191U (Point-of-need)

laivinane@qae9 (Non-destructive)
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Real-time

24-48 vu.

Real-time



Q&A

Thank you





