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(Hazard Identification)

kAL Gk e T
(Exposure Assessment) (Dose-Response Assessment)

Bt 32 it

(Risk Characterization)

U.S. EPA, 1989
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B *& 4 #7 Risk Analysis

Working principles for risk analysis for food
safety for application by governments
- Codex CAC/GL 62-2007
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CODEX ALIMENTARIUS

Home
About Codex
Members & Observers
Committees & Task Forces
Meetings & Reports
Circular Letters
Standards
List of standards
GSFA online (food additives)
Veterinary Drugs MRLs
Pesticide MRLs
Thematic compilations

FAO/WHO Trust Fund

Procedures & Strategies

International Food Standards

Google™ Custom Search la

Codex Standards

All Codex texts are publicly available from this website:

All standards, guidelines, codes of practice and advisory
texts that compose the Alimentarius are available from
the List of standards.

The numerical Codex standards for food additives,
veterinary drugs maximum residue levels and pesticide
maximum residue levels, can also be accessed via
databases that facilitate their use.

Thematic compilations of Codex texts can be downloaded
or ordered here.

The availability of Codex texts on this website, for type of text and for
language, is automatically updated in the table below:

show % / values

TSR A T N N T T

Codes of practice
[ 70 70 69 21 10 16

FAO /WHO Sdentific Basis for
Codex

JECFA

JMPR

JEMRA

Other scientific advice

Draft Report of CAC36
28 Jun 2013 - The draft report of the

CAC36 with the list of participants and all thi
annexes []

The Role of Science in determining
International Standards in Food and

Agriculture

18 Jun 2013 - In celebration of the 50th
anniversary of the Codex Alimentarius
Commission and sponsored by the [__]

50th anniversary homepage

30 Apr 2013 - The 50th anniversary
celebrations for Codex have already started
in many countries — please visit [_]

Procedural Manual - 21st edition
29 Apr 2013 - The 21st edition of the
Procedural Manual is available in the
Procedures & Strategies section [_]

Directors General of FAO and WHO plar
to address CAC36

| | | | | SRR A0S
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» & p X £ (Tolerable Daily Intake, TDI)
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FpFRLESE (AD) 254 #E (RD)
{‘ﬁuri’ﬁu"i@’ﬂq’ip% J!,{{&\:',q.:\ﬁ?
BevkE(level) #F - 453 ¥ R TRP

100

NOAEL
UF, UF, UF, ...MF

RfD =

[y |
_

MNOAEL

Fesponse (Percent

_

b 15 il 2h a0 35
Dose (mo)

The non-observed-adverse- effect level (NOAEL)
BRZEIF BAE

The lowest-observed-adverse-effect level (LOAEL)
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# F&£ Z_F]+ (Uncertainty factor) % i3 i+ 7]
<+ (modifying factor)

* UF one-noaEL 10L
* UF \repspecies (7 L) 10A
* UFgyacuronic-cironic ( ¢ B 2~ 42) 105
* UF,uman variasiury ( * ¥ % 3 12) 10H
* UFpamapase nsurriciencies (A E 7 &) 10D
e MF 0- 10

MF & % RIE?HE 4 » e FEE_ta ¥k



A FIE—EY e EHE (250 B2 5 ) iR E a8 1% £ NOAEL
By 5 mg/kg-day » B|E RfD &%+ ? MF = 0.75

LT ha k-
E Solution e

UF =10H x104x10S5 =1000

UF xMF =1000x0.75=750
NOAEL 5 ._
RfD = — =0.007 (mo/ke —day
fD UF xMF 750 s118 > )

Fir L » RfD B 0.007 mg/kg-day -
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Frequency of hazards
‘ Dose-response curve

If there is no threshold If there iz 3 threshold

> Chemical exposure
vSD Threshold: A level where
(Virtually Safe Dose) no hazards appear

The amount causing carcinogenesis at a probability of 1/1,000,000
as VSD (Virtually Safe Dose)
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L % % # (slope factor, SF) o Ta‘w—‘ﬁ E* R4
A2 R M sl

7R L2 5 BRRR ik (cancer potency

facotor)

H = 5 A £ g Bc[mg/kg-day]

Ex. ¥ Oral Slope Factor — 1.5 x102t0 5.5 x 102
per (mg/kg)/day

mxﬁz
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e ¥ {*R *& ¥ (unitrisk factor, URF) ®_11 )k E
AABTERFE RBRM G2 AF > HHH 5k
e e0ig Bc[ug/m3]

e % Drinking Water Unit Risk — 4.4 x 10 to 1.6 x
10 per (ug/L)
g % lppb3 4.4x107to 1.6 x 10° e113 T B
"

* Air Unit Risk: A range of 2.2 x 10°to 7.8 x 10°
- 4 5B FEARLug/m3 K 4c2.2~7.8x 1004
4 REE
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~ [#1]1 XABABEBAESH (IARC Group 1) - HATHRA KKERESS
ppb EH B UM T AKAEELAK  KERALSRZBEEATSppb BHEH
UM EERLEERBRABRAR FARRE - XX BB % %29E-2 per
(mg/kg)/day » &K E A2L/day > ORBR WL FE A S0, > F3HHBE A 6S
N
1B 8 &4 2R R
=& A PFHEZBRE XREMFE
=7.5ng/L x 2L/day x 0.5/65kg x 1mg/1000ug x 0.029(mg/kg/day)?
=3 x10°
B e =B A BRI /5 EIRAE
=3 x 10¢/7.5
=4 x 107(ppb )
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Permethrin X",,\/@\

CASRN: 52645-53-1

o

For other data, click on the Table of Contents

I.A.1. Oral RfD Summary:

Critical Effect Experimental Doses¥* UF MF RfD
Increased liver weights NOEL: 100 ppm (diet) 100 1 5E-2
(5 mag/kg/day) mg/kg/day

2-Year Rat Feeding
Study LEL: 500 ppm (diet)

(25 mg/kg/day) J
FMC Corp., 1977

*Conversion Factors: 1 ppm = 0.05 mg/kg/day (assumed rat food consumption)

|l
£

E

€ FREE v H155% -
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125%

IR

[ 4

B I 1d 4 A 38 4 4% Y 4 #8571 Vol ) iy 3k
(ppm)
Permethrin A R RERAR 1.0 24 7
Permethrin B I8R5 NE KRR 2.0 o 7
Permethrin G N BE R R 1.0 &5
Permethrin B R H 4o, 3 X% 20 &%
BRI )
Permethrin B R INES 1.0 B g5
Permethrin B H & 5.0 2 7
Permethrin B ¥ A 0.5 2 7
Permethrin A iR 1.0 &5
Permethrin 2 e S 1.0 A gk
Permethrin B HEAL A 2.0 o 7
Permethrin A B s (& 0.5 &5
BRI )
Permethrin A R Hk 2.0 2 7
Permethrin B S 10 2% 7
Permethrin G BF 19§ - 2.0 &5
Th o argr s et g g el B L1 g 22 &N AN B 2l




Critical effect :Increased liver weights

NOEL: 100 ppm (diet)(5 mg/kg/day)

UF=100

& p ¥ #& % #5F ADI=Reference dose (%% #| ) 0.05
mg/kg/day

*Conversion Factors: 1 ppm
consumptionBEz_~ &S
0.13ppm<# ¥ % 3F & 1 ppm

0.05 mg/kg/day (assumed rat food
)

T

A

0.13 ppm =0.13 mgF = B /kgE 7 &

A 50-60 = 7 x 0.05 mg/kg/day=2.5-3mg (ZF i & & &)

SRR D200 TET R RESF P FREILESRE

50gE 7 ¥x0.13mgp = ®/kgE 7 3=0.0065mgh = (i |
SRR A L)
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¥ %% 2ppb
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http://en.wikipedia.org/wiki/Cytochrome_P450
http://en.wikipedia.org/wiki/Cytochrome_P450
http://en.wikipedia.org/wiki/Cytochrome_P450

£5.Chromium 0.38 ppm
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Chromium involvement in insulin
regulation

Insulin
Glucose @
o . Insulin bound to receptor
2
® Giucose channel Glucose channel
. . Insulin receptor l |
Glucose @ v
o - e & v~
Chromodulin Chromium
Chromodulin
A B
Insulin bound to receptor . Insulin bound to receptor
Glucose channel : Glucose channel
I ' .% l I 4+ ¥ s
0 3Z3 g L
Glucose @ Chromodulin—-chromium Glucose @&
°o® -— 2 25-35 ug/day
-
D c Chromodulin—chromium

Source; Am J Health-Syst Phamm © 2010 American Society of Health-System Pharmacists



Cr(vi)

Low level damage
Genomic instability

ORIz

Double strand breaks
to single strand

M —— Cell cycle arrest

High level damage l

Apoptosis

Figure 3: Possible mechanism of hexavalent chromium intracellular

toxicity, carcinogenicity leading to cell cycle arrest
Alok Prasad Das, Shikha Singh,2011




g5 P FFEE

20"
N

= B 4&=® p ¥ ¥ %P £ (Tolerable Daily Intake ;
TDI) = 1.5 mg/kg/day

602 T E & AT R AP L7

602> 7 x 1.5 mg/kg/day= 90 mg

= H 4L ehr p oy F#EP-E 5 0.003 mg/kg/day
60T E A E P A AT FHFERE S
60 2> 7 x 0.003 mg/kg/day =0.18 mg



i Z 1145 Chromium 0.38 ppm, 3K 50
2 4L > 60 T E A A B 50
LR R ?
o XFHEPF:60= 7x0.003 mg/kg/day =0.18
mg
0.38 ppm= 0.38 mg/kg

e TR

) iﬂl\;
W

1t
_
9

0.18 mg / 0.38 mg/kg = 0.47368 kg=473 g



BT R b
* Inhalation Unit Risk (Lung Cancer):

Air Unit Risk — 1.2E-2 per (pg/cu.m)

* Air Concentrations at Specified Risk Levels:

Risk Level Concentration
E-4 (1 in 10,000) 8E-3 (png/m3)
E-5 (1 in 100,000) 8E-4 (ng/m?3)

E-6 (1 in 1,000,000) 8E-5 (png/m?3)
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e EPATTE AR Y AR X F APy FFEROL
mg/L.
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* The Occupational Health and Safety
Administration (OSHA) has limited workers'
exposure to an average of 0.005
mg/m3 chromium(VI), 0.5 mg/m3 chromium(lll),
and 1.0 mg/m?3 chromium(0) for an 8-hour
workday, 40-hour workweek
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3-¥ & 5 - fi} (3-MCPD)

group 2B R4 > LR 1L

TDI of 2 pg/kg bw

'F” F ¢ 3-MCPD*Y & & % 1 ppm (mg/kg)
& 0.02 ppm (mg/kg)
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http://www.youtube.com/watch?v=Y7cEL6ORXqQ
http://www.youtube.com/watch?v=Y7cEL6ORXqQ
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 The EPA has not developed an RfD
for lead because it appears that lead is a
nonthreshold toxicant.

* |Instead the EPA has developed the Integrated
Exposure Uptake Biokenetic Model to estimate
the percentage of the population of children up
to 6 years of age with blood lead levels above a
critical value, 10 ug/dL.



EFFECTS OF LEAD -- CHILDREN vs ADULTS
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+ $ &+ 2 Aflatoxin
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Aspergillus carbonarius -~ Aspergillus ochraceus
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http://en.wikipedia.org/w/index.php?title=Penicillium_verrucosum&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Penicillium_verrucosum&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Penicillium_verrucosum&action=edit&redlink=1
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A ACRYLAMIDE A

Widely known to cause cancer and nerve damage

Gives french fries, pastries, baked goods, breakfast
cereals and potato crisps their golden colour and tasty flavour

Found in starchy foods when grilled, fried, roasted or baked...

Naturally occurs in cooked foods - so labelling is not required

AVOID...

aimeedevlin.com




Aasparagne reducing sugar
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N-(2-carbamoyl-2-hydroethyl)-
N-(2-carbamoylethyl)- .
valine (AAVal) valine (GAVal)

N7-(2-carbamoyl-2-hydroxyethyl)-
O O guanine (N7-GA-Gua)

O
H2N M H-Val H2N JJ\__/\N H-—Val N H2
OH O /
WINE N OH
HGB HGB AN | >
H,oN
4 )
4 0 ) O
CYP2ZE1 DNA
HQNM — = 3 \/Io » OR
H,oN

Acrylamide \_ GIymdamlde)

\_ J NH,
lGSH lGSH Nk >
|
0 Q h
HO,,
M G M/G i
7
H,N LA N
O-H H2N

N3-(2-carbamoyl-2-hydroxyethyl)-
adenine (N3-GA-Ade)
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* TDI (tolerable daily intake)

— 2.6 ug/kg/day for cancer

— 40 ug/kg/day for neurotoxicity
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Take home message
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