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Traditional Food Safety Evaluation

mm= |- ShenNong (¥, 3000 BC) [/} ¥
God of Agriculture . -

- Intoxicated 70 times

in search of classifying
edible and inedible plants
on the earth
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SietdE0| iAo O|X|= 2tH &Fof] Clf & H+
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In vivo and in vitro tests

oL (Hazard) + =& (Exposure)= $8, Hol=(Risk)

o) LcitiStul
KOREA UNIVERSITY



Hazard vs. Risk

== | Definitions:

® Hazard — A biological, chemical, or physical agent in
or property of food that may have an adverse health
effect

7-[7!0// OfOoq gﬁé—9 ’Ec _’é o/= AIEO/ zgl oIX-I _g/olx-l EE'— gglx-l

A= =15 —
(¢lof2)

® Risk — A function of probability of an adverse effect
and the magnitude of that effect, consequential to a
hazard(s) in food
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== A Basic Food Safety Theorem

" All substances are poisons, there is none
which is not a poison. The right dose
differentiates a poison and a remedy”

Paracelsus (16t Century) (Philipus Theophrastus Bombastus Von Hoenheim)
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0N JHRisk Assessment): €Al

BN le FAO/WHO Expert Committee on Food Additives (JECFA)
- 2 glo{-§-A|(ADD)°ll ciEt e =21(1956)

@ US National Academy of Science-National Research Counicil (NRC)

- =|Zse] EIYE Bt ‘Risk assessment in the federal government:
Managing the process’ (NRC, 1983)

® WHO Environmental Health Criteria Programme (EHC)
- &lEe| FE2 2 ¥EElCl cHEt 2y T (1987)
- AYRAIE HE 2 UEE =aTtHAl AN (1987)
- HEEEl =&l i 21N HY B H=| (1999)

e FAO/WHO Experts Consultations
- olFe| RHIE W oIM HEEM a2 -84 (1995)
- ${=i=t2|(Risk management)2t 4&o - (1997)
- H= A% (Risk communication) (1998)



RiSK Analysis

Risk Assessment
Hazard identification

Hazard characterization
Exposure assessment
Risk characterization

* Risk evaluation

- Implementation

Transparency
Information exchange

Education

Risk Managemen

« Assessment of options

» Monitoring & evaluation

Fig. STRUCTURE OF RISK

ANALYSIS
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. RISK Assessment Procedures

Hazard Identification

What is the identity of the substance?
(chemical, biological, physical agents)

Toxicological data
Epidemiological findings

— ™~

Hazard characterization Exposure Assessment
What is the nature and severity? How much are we exposed?
Qualitative/quantitative Food consumption data
Dose-response relation Degree of intake

~N 7

Risk Characterization

What is the nature and size of the risk?

Estimation of adverse effect
attendant uncertainties




ADI (Acceptable Daily Intake)

“the daily intake of chemical, which aduring an entire
lifetime appears to be without appreciable risk on the

basis of all known factors at that time” — WHO

(mg/kg/day)

= NOAEL or LOAEL/ UF x MF

(mg/kg/day)
= BMD/ UF x MF

UF

uncertainty factor
10: Human variability

10: from animal to human
10: LOAEL instead of NOAEL

MF modifying factor (>0 ~ 10)
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Safety Factor Approach

Animal test

i
NOAEL calculation
(maximum No-Observed Adverse Effect Level)

J
Application of Safety Factor

)
ADI(Acceptable Daily Intake)
= NOAEL /S - F

l

MRL(Maximum Residue Limit)
= (ADI X bw) /| Wt. food per person, day




Risk Assessment : Melamine Case

10

NOAEL from a 13 week rat study:

63 mg melamine and its analogues/kg bw/d
A 100 safety factor

TDI = 0.63 mg/kg bw/d

Uncertainty: increased toxicity from combined exposure to melamine and
cyanulic acid — additional 10 fold safety factor (0.063 mg/kg bw/d)

Conversion from a dose to total melamine and its analogues per day
0.063 mg/kg bw/d X 60 kg/person
= 3.78 mg melamine and its analogues/person/day
A worst case exposure scenario : One half of persons daily dietary
intake (3kg=1.5 kg liquid + 1.5 kg solid) is contaminated with
melamine and its analogues
3.78 mg melamine and its analogues/person/day
divided by 1.5 kg food
MRL = 2.5 mg melamine and its analogues/kg food (2.5 ppm)
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Hazard Identification

Exposure Determination

Risk Estimation

Risk Management
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Safety: A Point on 2
Continuum

SCIENCE

Society &4l Culture K 'l"l' Economic
h s

UNSAF SAFE
E (0) (100)
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Review

AR

Monitoring / surveillance

L 4

Implementation

| 4

RISK MANAGEMENT

DECISION
| 7 )

Option selection
Regulatory/other control measures

[\ |

Identification of

concerns

S

Fo-=-=-==>

Formulation of risk
management questions

AN

Human health and/or

Environment

Risk Cvycle (components of risk analysis)

Hazard identification
Hazard characterisation
Exposure assessment
Risk characterisation

Consolidated risk

conclusions

Other information
e.g. technical
Factors, Cost/benefits

factors

Socio-political

e.g. risk perception
value judgement

RISK COMMUNICATIO.
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“one by one approach”
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— Food safety and Food security
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2009 IUFoST-Japan
9 AlOIE AT K|

e-Newsline

In This Issue

Food Safety and Security
Symposium-Hagoya Japan

IUFo3T breaks into the Bloposphere

IUFoiT Distance Education Module
Update

W hat's Mew This Week

-Kellogz's o stamp out imitation ceresals
az Zorn Flake sales soar
-Actimel adwvert banned over 'misleading'
claims
-fnaly=t ups Coca-Cola estimate
“Supermarkets reducing organic ranges
-Kraftt to wait for Cadbury's O35 results
-UKE consumers want food labelled waith

country of origin

b roft mal-as moaltiomid

P Aello e

IUTUFoST - JAPAN Food Safety and Security Symposium

September 2009 saw the opportunity for the IUFo:T leadership to reaffirm and
renew our long relationship with 1UF0=T founding member, Japan with the
IUFa=T-dapan Food Zafety and Security S=vwmposium, meetings with Japan industry
and research institutes, with our colleagues in IUFo=T Japan and with hands-on
training in Cup-of-Hoodle making.

Som et JURS T dapon Presidend, Tormofiko
Adod, Academy Fellow KafsoygosfHi Missinad and
Acgdemy Fogeding FeEldow grd formes A0S

Foverning Cown il member, Kyoden oo moto

|

The first paper of the symposium was given by Prof Seiichi Homma, the immediate past Commizsioner of
the Food Safety Commizsion, in the Cabinet Office of the lapaneze gowernment. He reminded oz of lapan's
high dependency on imported food, some &0% of its needs. Presszure was therefore on gowvernment both on
food zecurity, and on food safety, az improwved method:s of analyvsiz lowered detection lewvels of pesticids

residues and contaminants. Then Prof Takanori dwine, Director of Food Safety Researvch for LS Japan

& oI
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2009 IUFoST-Japan &S OHM S AIGFOE AlLL Y| Of
— 200944 9212% oI | }]10kHS!

WS » Food Safety and Security in Japan
Seiichi Homma (passed Commissioner of Food Safety Commission)

Food Safety and Food Security — IUFoST Global Role
Geoffrey Campbell-Platt (IUFoST President, Univ. of Reading, UK)

Food Safety and Security in China
Piingfan Rao (Fuzhou Univ., China)

Food Safety and Security in Korea

Cherl-Ho Lee (Korea Univ,. Korea)

Food Safety and Security in Canada
Rickey Yada (Guelph Univ., Canada)
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Korean Dilemma

BN | 1, Grain self-sufficiency below 30% - Does Korean
government take this situation seriously as crisis
and is willing to improve?

2. Rice market will be opened in 2015 — Is Korean rice
competitive to the imported rice?

3. Non-GM crops are disappearing from the world
market — Are Koreans ready to consume GM food?

4. Ever-increasing constrains on food industries — is
Korean food chain sound and responsible for
national food supply?

w0 feigm]
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Day 1 : Public Symposium (August 24th)

I O Al :8& 24 09:00~18:20
O ZA o E30|A O|AHD|0|A
— 09:30 7HE|A}: O|RS S5 (2iCl, ==IQ|2Z)

Dr. Michael Doyle (O]= Z=X|0}=&ICH)
EIHAL: O|&i HZE (SHEIA)

10:00 S1. &= ¢=49o} i
- 0|&S W4 (AzicH A4y ulsiclst)
- Dr. Micharl Doyle (O]= =X|0}=&lCH)

11:30 S2. AlES siet=2! 9"}
- 0|=01 1= (AEQIUZECIHE QIsHE2 A7)
- B2 S W (M2 2| 1iCyst)
14:00 S3. A== O|M=E 2=}
- Dr. Robert Buchanan (O0]= Dj2!2H=CH)
- HtAHZI W (A AlEZsth))
15:10 S4. SMAXIESAIE=9| oMM
- Dr. Ann Yaktine (O]=F SHEI&] o|2koi1 A o421 2l)
- 4EZ giAl (st My S stoi el HI0|2EH I MIE])

16:40 S5. HIAIMZAIAIEQ| OlM M
- ul ) 240
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Day 2 : Expert Workshop (August 25th]

O &Al: 83 252 09:30~14:30
O 4 : Uerd38?0a 91?9

Translating Risk Assessment into Policy

ZIE : 0|ES (20l 2, =X |E)

09:00 7|=ZA
- Dr. Sanford Miller (O] O{E2H=CH wBF5)
- o1HA| (SETAMAMER X2
- 0|&S (MELIUE0IMY IR

11:00 X|AEE
- 0| (M2CH =2 nchEt u
- Dr. Robert Buchanan (0|= Dj2!2i=CH 24)
- USE (slnsELNATAH ARPCAH)

13:00 2
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