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2. 2l AX™ hazard characterization
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4. 9|8l = ZAH risk characterization
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Hazard Identification

L Determination of adverse health effects
001 Q ti gl % A O'” t" OI_I‘ caused by high intakes of the nutrient or
food component

l

Dose-Response Assessment . OO:‘ %t _+_ gl -?—l 6;! AC‘)‘ k=13 ol_l
« Selection of critical data set -
* Identification of NOAEL (or LOAEL)
« Assessment of uncertainty (UF) Group A r Group C
. Ejvrg‘auon of Tolerable Upper Intake T| °H 7} = M DH_'_ \i}% 2|9 S ‘r‘ OH 7} = M %
l H|EFOl B1 H|EFDI D EEE
oA}
Intake Assessment B2 E =
Evaluation of the range and the B12 B6 Ca
distribution of human intakes of the K @ Fe
nutrient or the food component H|QEl L}o|O}Al Zn
l THE| E A Cu
Mn
Se

Risk Characterization

+ Estimation of the fraction of the
population, if any, with intakes greater
than the UL

« Evaluation of the magnitude with
which these excess intakes exceed

the UL
. LBZEOL: ABEIIED @Y . FgulE
How Dietary Exposure Works How Dietary Intake Works
Chemical Y Person 1 Exposure | | Nutrient Y Person 1 Intake 10 gaiﬁ% gﬁfﬁ% :ﬂsgﬂ% 10

Ny
10 1y
% i

@ 150 ml : 3 mgld @ 150m = 3 mgd < 5
SRUHY
(A1) TcrE
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Dmghg 2mg100g
%0m = 19mg/d %om = 19mgd

09 = 6 mgd 0g = 6 mgd N
0 0
¥ 25mg/d Y 25mg/d (2 M) dUr MHSE (=2 u5E)
150 mghg 15 mg/100g B
O3 1. L F7|E(Dietary Reference Intakes : DRis)

'é;l-ilol_l Oiol:A-I ;'c|7|7<

+ YR UY(Estimated Average Requirement, EAR)
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+ Decision tree for the discretionary fortification of foods (IOM
2003).

| | | \
l
[ Benefits ]ﬁ[ Need for folic acid fortification policy H Risks J

through modeling

| I |
Identification of
target foods for
fortification

Folic acid fortification amount determined J

Frequency and
amounts of target
foods consumed by
population groups

Intervention trials
providing dose-
response information

Feinleib M et al. Folate fortification for the prevention of birth defects: case study. Am J Epidemiol 2001

. 5|.|Eol- §}$+%§/%%&_¢_g| E;'ixH {;Ht—l 2F )\}S « Severity of adverse effect
- = ° = - Appropriateness & type of food vehicle
- FEHSHZT R S AB U SEE WY A ¥E 4T 38
- T ST B Y AHYS AYIIFT HD
othy he ild also b
— ADI, UL S9| X1} H|g (M3t O 2) consdereafine nacecacy s weeeprest |
- EAR D|2HH|S (3Y22 32) -
of a nutrient @
A 7I-"'|.I-ItHO| ol
[= ] |_|' 02 o 11— E =
Dietary intake: Biomarker data: NTD surveillance: Alternative . 78
low (foods & Prevalence of Folate-preventable strategies to — BE AH|XH0 CtEEE 85
supplements) deficiency high NTD’s increase intake _ HX AH|XC d3 =0t

Folate (mcg/day)
900
800
700
600
500
400
300
200
100

0

Food, Supplements, Fortified Food

19-50 M 51+M 11-18F 19-50F 51+F

Age in Years

4-10 MF
1-3 MF 11-18 M

- O = o
BIURY YN Ahd
1.0 (EAR) (RNI) (uL) 1.0
>
SEYH
s=ar [ ke
k-] k-]
o ‘ S~ o
(22 a3™) UL MISE (=2 93™)
02 1. FH4F7 IE=(Dietary Reference Intakes : DRIs)
+ ‘enriched” Al2l2 IFR MBS0 F&23 o R35H
o OFEAIALS Al2IZ0ll 100% Z 24 JIEX (400
ug/serving) MtAl 23t 51 &

+ 1996 Al

Folic acid
fortification
policy

Benefits

Changes in NTD ra Changes in other
tes health outcomes
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Serum Folates

14000

12000

10000
8000 Hlow
6000 OHigh
4000 |
2000

1994 1995 1996 1997 1998

Positive Health/ Reduced
Adverse Health Effect
Identification

Fiqure 1. -Major steps in risk-benefi assessment a5 recommended by the EFSA Scentfc Commitee and based on the discussons of the
EFSA scientific colloguium on risk-benefit analysis of foods. Risks and benefits are first assessed separately and then the results of the 2
assessments are compared in the final stage of iskcbenefit assessment, termed "is-benefic comparison.” Figure modifed from Barlow
and others

Comprehensive Reviews in Food Science and Food Safety

Volume 11, Issue 5, pages 490-517, 24 AUG 2012 m/doi/10.1111/}1541-4337.201

Identification and characterization of the health effects of seafood

Positive or reduced adverse health effects of seafood
Table 1

Guidance Taiget
Compound tem Guidance value population Organization/reference
DHA-ZPA R la ISSFAL 2004
RDI 13 FAD/WHO 2008
FDI da FADAVAO 2005
5 ARA <t tberton an others 2003)
- b RATO (Simopeuos 1963
DHA - EPAseafoad i b DCAC2010
Omegz-3 ferty acids from fsh All HCN (ether ands 200€)

4
longeranonzge fatyacds  FDA I AFRA(AFRSA2110)
500 ng 2A- DHA

sh per wee’, especially b

Fish - rton and others 2003)

1
EURA - iﬂl)rg/d ong-he nPUEA b
ALAT0%EPA+ DHA - 'Zum-\m'“\ y10% 3

1012005

dezpprovimzrely 10%

A+ DHS
1-3PURAs - \%Lo}%ahne';‘/d b WHO (WHO/FAD 2002)
DHA - 200mgDRA 4 WAPW (Koletzso and otners 2007
licht est 200 g st D-A
v l«] athyadls
ditren

iﬁm\lw'rsn

b pregramcwemen; ¢ ?

s i ol dieae
eAdpend Borbbeiatonacym

Hazards and negative health effects of seafood

Table 2-Health guidance valuesfor contaminants worldwide.
Guidance t
Compound tem Guidance value population Organization/reference
MeHg [ 0.1 ug/kgbw/d Ic EPA 2001;Rice and others 2003
PTDI 02 ug/kg bw/d n 47 pg/kgbw/d 31b HC(Dabeka and others 2004)
Wi 023 ug/kg bw, 1c FAQ/WHO (JECFA 2003)
WL 03 /Ag/ki 14 ASTOR 1999
oL 023 u0/kg bw/ ;047 g/ bw/d* 242 SACN/COT 2004
Hginseafood L Q3o L0ppmrsix feh 1 HC(2007)
EUML u 5 pp 0ppm® 1 EC(2006)
AL 1 FDA(2011)
Cotriun P ussua/kquwmywn/d' - JECFA 2010
PTWI 36 ug/kgofbody wt/ ¢ - JECFA 2010
PR e ol ue/tgbwt v 16 ug/kg bw/d 56 1PCS 1997
Dioxins and dl PCBs PTMIP 233 pg TEQ/kg body - JECFA 2001
PWI 2pg TEQ/kg body wt 4b SCF 20013; SCF 2001b
o H n T bwd qu TEQ/kgbw/d hda SACN/COT 2004
Diosins (PCOD/F) EUML TEQ? 1
ol 1 % Tigbud FAO/WHO (JECFA 2003)
Dioxins and dl PCBs' EUML 8pg TE 1
PCBs. ™l 0. wg/kg bw/d 1 HC[Health Canada 2007)
RFDC W2ussiaburd Ie EPA 1999
COMRLE 002 ug/kg bw/d 1 ATSDR2009
] o ug/kg bw/d (001 foripCas) 4 AFSSA 2007
PCBs' s 1 FDA/EPA (FDA2011)
Adjusted to TO! here bas 10161248, and 1254, %
; n fat cingec e
Al G e
s g
£ lfoptecinsgastrnsiviom
. Eaorae s
€ Forteopit s
oot ak A ———

Qualitative risk-benefit assessments

Seafood ot G2 742 ZUFS 1
JHX| 2 N "ot

o

E5t
S H

it}
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7t

i
do
Eels
!

— 2005. National Oceanic and Atmospheric Administration,
Institute of Medicine.

— 2006. Harvard School of Public Health and Harvard Medical

School
— 2010. FAO/WHO. ZEIA 2| 3|o| 1t&t XH2 -0 et M2
7h &ol JHz|

— 2010. Dietary Guidelines Advisory Committee

Comprehensive Reviews in Food Science and Food Safety
Volume 11, Issue 5, pages 490-517, September 2012

| Quantitative risk-benefit assessments

+ Assessments based on common metrics
- t.f_;_’e' Aak of. NBE, oj2E, UF & J|Fake 21t/
T= <°
+ Assessments based on composite metrics
— Studies using QALYs
— Health-based monetary impacts
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FOODS AND NUTRIENTS TO INCREASE

Individuals should meet the following ions for specific population groups
recommendations as part of a healthy eating
pattern while staving within their calorie needs

Women capable of becoming pregnant”

+ Choose foods that supply heme iron, which is
more readily absorbed by the body, addisional iron
sousces, and enhancers of iron absorption such as
vitamin Crich foods

cresse vegetable and fruit intake.

& variety of vegetables, especially daskgreen
B = and orenge vegetzbles and beans and peas.

+ Consume 400 micrograms (meg) per day of
synthetic folic acid (from fortified foods and/or
supplements) in addition to food forms of folate
from a varied diet

N
bosume at least half of all grains as whole

. Increase whole grain intake by replacing

fined grains with whole grains.

Dietary Guidelines

for Americans 200

crease intake of fatfree or low-fat milk and

ilk producrs, such as milk, yogust, cheese, or
tified soy beverages.S

ose a varietyof protein foods, which include| * Consume 8 to 12 ounces of seafood per week
\\\y\ 2 od, lean meat and poultry, cggs, beans and | from a variety of seafood types.
A s, soy products, and unsalted nuts and seeds.

\' resse the amount and variety of seafood

sumed by choosing seafood in place of some
Lat and pouliry.

Women who are pregnant or breastfeeding?

- Due to their high methyl mervury contea, limit
white (albacore) tuna to 6 ounces per week and
o not e the foloving fous types o s tlfs,
shark, sworcfish, and king mackerel.

place protein foods that are higher in solid
fats with choices that are lower in solid fats and.
calories and/or are soutces of oils.

« 1f pregnant, take an iron supplement, as
recommended by an obstetrician or other health
care provider.

*+ Use oils o replace solid fats whete possible. Individuals ages 50 years and older

+ Choose foods that provide more potassium,
dietary fiber, calcium, and vitamin D, which are
nutrients of concern in American diets. These
foods include vegetables, fruits, whole grains,
and milk and milk products.

+ Consume foods fortified with vitamin By, such
as fortified cereals, or dietary supplements.

TABLE A2 1. Key Consumer Behaviors and Potential Strategies for Professionals

(Continued)
TopicArea Key Consumer Potential Strategies
Behaviors
PROTEIN Choose a variety of Eat avariety of foods from the protein foods group each week. This
FOODS foods from the protein | group includes seafood, beans and peas, and nuts, as well as lean meats,
foods group. poultry, and eggs.
Increase theamount || Eat seafood in place of meat or poultry twice a week. Select some

and variety of seafood
consumed by
choosing seafood in
place of soms meat
and poultry.

seafood that is higher in oils and lower in mercury, such as salmon, trout,
and herring.

Select lean meats and poultry. Choose meat cuts that are low in fat and
ground beef that is extra lean (at least 90% lean). Trim or drain fat from
meat and remove poultry skin before cooking or eating.

Try grilling, broiling, poaching, cr roasting. These cooking methods do not
add extra fat.

Drain fat from ground meats after cooking. Avoid breading on meat and
poultry, which adds calories.

APPENDIX 1. ESTIMATED EPA AND DHA AND MERCURY CONTENT IN 4 OUNCES
OF SELECTED SEAFOOD VARIETIES

o esdVaries
Shrent A, ok o
Anchovies* T, Herring* T, and Shad 2300-2400 S0
o200 o
Tuna: Bluefin*, " and Abacore 170 sese
Sardines |- Atiantic * and Pacific* |100-1.600 2
Crserraceet = ;
et T W
T s o ©
MusselsT.f: Blue* 200 A
Saimont: Pink* and Secteye® 700200 2
S = 0
Pollock: Atiantic * anc Walleye* 600 s
Crab: Eoe, King*, ", snow”, Queen®, and. 200550 ?
Sorgres”
T Sigpck s Vel = £
Founder* 1, Plaice!, and Sole* T (Flafish) 30 ’
et = o
e = =
G o 7
Codl: Atlantic* and Pacific 200 “
Scalops . Bay* and Sea* 200 8
Haddock*, | andHake 200 =
Lobsters!&: Northern* " American | 200 “
Crayfish! 200 5
T 3 >
S Tioo o
B 0 B
Tilefish*: Gulf of Mesicol | 1000 -
Svtn o -
acert g 50 o

0 2014. 3. FDA/EPA. "Fish: What you need to know about mercury

in fish and shellfish” 7§ & ot &t &

= Risk benefit message
« 7tY7| M, dAsRE, young children

A A S, ZopX| %o, of2] 0BG YL
7 374| Xk HS
o #2228 Y2 dEj2 L|C'|>' Hgs22 SSUEA

g, EH0f°| o g X3

o (7HY7] o, A8 L
2

o

28 20

==IJ

% Of2I0|5 9let 37HK| 2 2
o
+ Do not eat shark, swordfish, king mackerel, tilefish
+ Eat up to 12 ounces (2 average meals) a week of a variety
of fish and shellfish that are lower in mercury
+ Check local advisories about the safety of fish caught by
family and friends in your local lakes, rivers, and coastal
areas

« 2014. 5. A quantitative assessment of the net effects on fetal neurodevelopment
from eating commercial fish (as measured by IQ and also by early age verbal
development in children)

Figure IV-2: FLOW DIAGRAM FOR THE EXPOSURE MODELING. The numbers at various steps in flow correspond to numbers in Table IV-1,
located immediarely bebind this flow diagranm.

< et Tor Comton. ™
(30 Day NHANES) r

% Eaters
s]

——————_Aunual Intake Simulation
pcies Repeion -
(f" Dy NHANES) Spm.a\wn Factor

[Survey Species Species PUFA
(CSFID) (USD4)
Market Share
Species (NMFS) ‘Daily MeHg Tntake.

Over One Year

Corrected =
Serving Size Daily PUFA Tntake

Over One Year

[1}
1 [ Serving size
(cstm

" Forion Size Adjusanent
N s zaax)

Figure IV-3: FLOW DIAGRAM FOR THE DOSE-RESPONSE MODELING. The numbers correspond to numbers in Table IV-6 that describe
sl qesion,dts and assunprons ermane o those qeson, nd inplcarions o he e migh bave o the modebng el The
‘numbers start with “8,” thus picking up from the highest number, *.” in the flow diagtam for the exposure modeling in F Box“8” here
carries the results of the exposure modeling over to this flow diagram.

Randomly Select Individual Average Annual
from Exposure Assessment MeHg Intake

% Consumers

Fish Consumer?
(Yes/No Random)

Average Annual
Fish Intake

Newr
Fish -Response Model

| ) Benefit

Neurodevelopmental
Net Effects
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%ol 24 Risk Analysis

Risk Risk
Assessment ‘ Management
Science based \/ Policy based

Risk Communication
Interactive exchange of information
& opinions concerning risks
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‘ Risk Assessment Risk Management |

Regulatory
Dietary Nutrition Partners Stakeholders - Chief Scientist Risk Assessment [l Food Standards - [l Food Standards -
modelling consumers, industry, Branch Branch Canberra Wellington
‘ , % @ health professionals
Scientific Strategy, Labelling and
Risk Assessment
_— e B e e s sl
inisterial
Toxicology RISK RISK oli i i
ASSESSMENT MANAGEMENT policy Food Composition, Public Health Product Saft
N idelines Evaluation & Risk Assessment Nutrition Standards LR
(Evidence) (Policy) guideli Prre) Microbiology { Standards §
RISK COMMUNICATION h Cost ) Chief Public Risk Assessment Communication
benefit Health Nutrition Production g and Stakeholder
i i Advisor § Process ocial Science Engagement
Microbiology m
’ Labelling Risk Assessment Requl
Public Health KQUIE“DW
) Legal Nutition nalysis
Social 9
research Risk Communication ‘
STANDARD t Indicates nutrition expertise in FSANZ
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« the adequacy-toxicity continuum as it relates to the direct
effects of essential nutrients;

- MBS, 23 2

+ the broad areas of the effects of diet on health as they
relate to the prevention and management of chronic
diseases.

hrchung@nutrikorea.com
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