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LOAEL:Lowest Observed Adverse Effect Level
RIESMHHE EHSERICEVWTREVMEODESTLGEENBSHICEDS
NE-REDOFKEE
NOAEL:No Observed Adverse Effect Level
REMRHE SHERICEVLWTEREVEOFEETLEELNEBFICEDHLN
OB B LR
« TDI:Tolerable Daily Intake —HARERE
« ADI:Acceptable Daily Intake —BHEERE
E%E%%_Lifﬁﬁbfﬁ BIIKEZZ T THAESLEENHEG L CHIBSh
2=
ADI(TDI)=NOAELXx1/R£ %%
TR BARE-BELGEICRRETH-ODERE
BMD:Benchmark Dose RFI—IHE
AR R CHEEIL < THE— EONELRESMNT 5
=1
BMDL :Benchmark dose lower confidence limit RUFI—IRAE
{E3E TR BMDMD5%{E%E T B
thERRTEEeERELDAFEESNtps://Iwww.fsc.go.jp/yougoshu.htm|ZS 8
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S gy
DRI L
« 2008FBMETEETHELICLHMBEMBRE (TWI) (X
7ug/kg RE B 2024FEhE#EF

W ERRERPR2-MGH#M B DB, K2 HEH2

BARADHETEHFEH LEIRE(F2005FT22.3ug /A/H (2.9ug/kg{kE/
38) . 20104E LAMF13-16ug A/H (1.6-2.0ug/kgiAE/HE)

« 2009 MEB AR EMBEFSAICLAMABRERE (TWD) X
2.5ug/kg A E /8
SEIREIRPp2-MGHE B D8N, R FHH4
A—AY/NADARFESOLERNEILFES2.3 ng/kg RELE (L2P1.9 —
3.0 ug’kg KELR) . ROA)FPUIE5.4 ng/kg HEHLE

e 2011FED7SUARAETEREESEEERSF ANSESICLBHE— A ER
= (TDI)[%0.35ug/kg 4% /H (2.45ug/kg {6 E/H)

S ERRIIBHLLIIELEBRHIRIDOEEM  FEFDNOAEL

STWIERISEA TV S5B50E, EEREL L THRIEOHSRELS
3



JECFADERIEDHFR

19724 Provisional Tolerable Weekly Intake (PTWI) 400-500 ug /Ek
(AE60kgTHI7 ~8 ug/kg AE/HE)
BREEOHREY LEREZHRAICETE

19884 BiE PTWI 7 pg/kg body weight (b.w.)

19934 JECFAR A THERBMLEVELIZTER
20034F WET T BN+ 5L T—30N L -HO#

20114 PTMI 25 pg/kg b.w./B

HEMZEHOTLVEL
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M i il % :9'5 m <
ji e Eg Tl c
B l'i‘: ot g:g
AKEIYA Cd | —{‘_ 1 0 500 1000 Kiometers

10
144

3 3
Cd A
ICP-MS, detection limit 0.01 mg kg

Number of samples
Median 0.140 mg kg’

Cd, ppm

B 100-264

I 0903 - 1.00

[ o738 -0903

[Josm2-0738

[ o0407-0572

[ 0242 - 0407

[ 0.111 - 0242

B 00465 - 0111 -0.010
© 0.030

I 00152 - 0.0465 ;0,060
: 0110
° 0470
° 0240
° 0340
° .0.450
S 0.580
9 0740
9 ‘0920
S 112
9 134
g 159
S 187

14.1
1] 1 00 ©o W
L i ) map

SHEDL,

BARDMBKIEFRI KLY




BRPHRSOLIRE
BT - mg/kg

B&RE FoE FE
E7E S 001~1.2 0.06 (P (il :0.04)
INE 0.02~0.47 -
xE 0.01~0.66 -
=k 0.01~0.06 -
TeHAE 0.01~0.08 -
(Ed 0.01~0.05 -
i e 0.01~0.07 -
ReT(B#) 0.01~0.51 0.12
w57 (PERER) 1.3~16.0 5.8
E& LS 0.10~0.68 0.30
ZILALH 0.03~1.3 0.29
RILAL D (FFR) 6.6~96.0 339
EE ALY 0.01~0.03 0.01
R=ZZXTA4H= 0.04~0.48 0.16
AR=ZX74H= () 2.3~23.0 1.7

¥ EMIKES (2002) RUKER (2003) IS&2REFE
BRZLEARIAAHNLRERENDNNIY LORREEFH LY




AADARED L

ENEOHFTIRRETDER

(BA{5L : ng/kg HRE/HE)

R L 3.35 7.11
CodexEEE%#FH 3.07 6.10
(35t CCFACHE:F &)

HADIEIER%*ER 3.29 6.88

(3A:0.2 mg/kg — 0.4 mg/kg)

EEERERAELENMEHIEEIZ, 20034, CodexEE LI L EEERE
DEE (BIELIF)ZRE, 9RO T T—ILICH51=86 . BEEEFELLTHAR
WSO DHYICIIKEEDBONHEYLZL, EWLVSOHNER, ALARAIRBR| D&
LR, MBI OVWTIXIh R TELI ST,

CDEZEUIREEEDSIZ LEITIXVRIONBMT A5-OHFBFTELENELVWLER
ot SBRMICERIRSN =D [30.4 mg/kg,



H %Ad)ﬂ%% ) LEIREETWI

(2008 FEDEMEEDETHILALSAL—ITY)

2009 4E EFSA I & B TWI (& EBEBERE)

VvV  EEsw
0.028 +
0.021
2008 FRMEREZRBRITES TWI
0.014
H
0.007
1
0.000 ;ll" I ""”m“m""“m""l!llll!‘llllllmn%
0.67 278 490 7.02 9.14
ERE (ueg/ke FE/B) SEHME - 3.47ug/kg (AEE/E

FROLE - 2.93pg/kg (REE/H
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EEREVPDAFEYLDOREBREDER

AREDLEED0L mg/kgZBAHAADLLREDHETE

A B TF DR 0.4 mg/kg EDEIS
H 9-10 37,250 0.3%
H21-22 2,000 U
RED e
0.40
..... H9 10
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/’é%i’é%Ed)ﬁll ERER

JECFA:BMDL s (BHBAVRINS%IENTSHAEDISUIEFETER)
3 ug/kgAE/H

EFSAM20095 10 A R EFDBMDL , (RHBAVRINR1%EMNTIHE
D I5%IEHE TPR) [30.3— 8 pug/kg{&E/H . 20244 (EBMDL05 0.06
ng/kgAE/H

BRADEHRBERERNE . 2908 +pugDF+—F—(RREAP X125
AT2.0-57 nyg/BEDBEEFY )

CodexZEZE(IFEHK (20144) 0.2 mg/kg. Z#0.35 mg/kg (20164E)

BAOIADEBEREE $H:£X7T0.02-0.26, F1#0.12 mg/kg. ZH¥k
1££0.03-0.59, F150.21 mg/kg
CookpadDIHEESHXIHRIDLIE KI1GICEIREDF10g., Yy
%ot&k(f:‘“(#—%BOg EX0.2ppm T30 ug. EF[E10g, 100ppm
T1000 pg. &FF1030 ugo

(EESOkgD ADERDET BE, 20.6ug/kghETBMDL D745,
EFSAMBMDL,, DH/MED69E . EFSA B|\/|DL05093431=g

Bl . RETIEFELIZTOAAZAVICHEZBEWNWESBIE . RE—TF—FIZ
0.1 mg/kgDEEE |
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As Low As Reasonably Achievable: &ERIIZZERL A 8E
75 PR Y &<

« EXNIEGCEMRISAPMEZTICHLTERASNS,

« NRICGHAMELERICHTZEBAS,

. f}ﬁﬁilﬁﬁﬂ'@b#?&& BAMIVRVEEERD B RICIEES
AP

« VRUVBEHOBEIRGREICITEEN)RIFEEISBE,
—MOE

- BAN-#HZMNERDEELILE,

—cost per DALY




UZ?%&L‘SIope Factor

(A=¢ kS BOEmoORO—T2 HERBELE
73— (YRIEZRE)
FOYIFTSK | 45 (mg/kg-day)! EPA | 1-4 ug/kg/day
R 1.5 (mg/kg—day ) EPA [0.1-3.0 ug/kgbw/day
RV @ELY | 7.3 (mg/kg—day ) EPA | #+ng/H
FAXXLY  |15x10° (mg/kg/d)  |EPA | 192 pg WHO TEQ/bw/dayF2 .
TS5 |1 x105%(ng/kg/d )" WHO
TS5 ( |1 3x 104(ng/kg/d ) WHO
HBVEZHY)
R #ENO) |15 x 102 555 x 1072 | EPA
(mg/kg/day )
ERHBARUEY |17 ug/miT10—4 EPA |BEMEENRNBEERNTEY2~
(I®RA) 3ug/m EFEE, BRESET—H
18001 g
i ERE 5.5 x 102/Sv ICRP




LNTETILIZEKBY R LLE

BIEESERENAVBICKLIEERINAIRIZLNT (R
EEL) EFIILTHELTHET R LA TES

=& Z (#8100 mSvAD 5.5 x 102%/Sv x 0.1 Sv = 5.5 x 1073
SR Lug/kg bw/dayi s
1.5 (mg/kg-day )1x 1 x 103mg/kg bw/day = 1.5 x 103
7Y ILT7SF Lug/kg bw/day%is
4.5 (mg/kg-day)1x 1 x 103mg/kg bw/day = 4.5 x 103

KB E CIEEYMER B TIE104~105%VSD (Virtually Safe
DoseRERELE)LELTERICE->TINVS,

(ERFK P IEBEROBITEZELO pg/LIE5 x 104DYRY)
ELBETHELDED
CDFOGETREITRBEZRBT=HHFEYHR SN TLVEL
—MOE##t 42




MOE(Margin of Exposure:[3{@&~<¥—>)

« MOE = NOAELXBMDLEGEDEEDIBIELLAIE/IZEE

c BIEBERNAVEDIRIEEDOBEIRGLFFITDI=HIZF
Ehnd

e YRHOASA=H—IavIcHER

KESEICEATIRFEEZERER(COT) DETIZE,
BEIEEEENAYEIZDONTIE

MOE®{i& EETESL
<10,000 BRahHSAEEENH S
10,000-1,000,000 AU e ] e AR

>1,000,000 B2 E2<HYESITEL




,‘L How Many Fold Lower is Human Exposure Than the Dose That Gave Rodents Cancer:
= Margin of Exposure, MOE (Rodent Cancer Dose/Human Exposure)

« Vinyl chloride Polymerization 1955-60 ; - ccupational sures to Workers
~Drugs, Recommended

rugs, Dose
“ “~Natural Chemicals in Average Diet
=Air Pollutants, California Average
~Food Additives, Average Diet
—Pesticide Residues, Pollutants, Avg. Diet
EDB production, before 1977 o =

CRE)

Vinyl chloride polymerization 1975
41 Phenobarbital
=~ Herbal comfrey-pepsin pills (comfrer root)

n |
e E 11 Gemfibrozil
« Butadiene-styrene production 1978-86

. Formahiehyda production 1979 = Herbal diet pills with aristolochic acid »

lonitrile production 1960-86 = Alcoholl thyl alcohol!

Perchioroeth iene, cry cleaners 1380-1980 entiolic bwersges (thyl sicoiol)

inyl fluoride uction 1980

Trlchlomemylaym roasers before 1977 - = Herbal comfrey-pepsin pills (symphytine)
Ethylene oxide sterilization workers 1940s-80s

Methylene chloride production 1940s-80s =

rally- rring Chemical:

Tt n

DHEA supplements -]

0.01H/ 510005 HBET NN

Formaldehyde, conventional home air . =
MTBE gasoline station workers 1997 & = = dLimonene in fo

1
Mushroom (whole mushroom)
Lovastatin - Bread (ethyl alcohol|
A} Lettuce (caffeic aci
Safrole in s'ph:as (300)
Furtfural in food

Coffee (catechol)
BHA 1975 2 - Acrylamide in food (900)
Vinyl acetate production 1968 8 i Beer, before 1979 (dlmath Initrosamine)
1 d-Limonene as food additive = Aflatoxin in food 1984-89 (1,000)
14 Saccharin 1977 - Coffee (furfural)
Coffee (hydroquinone)

Methyleugenol in food
E — BHA 1987 5 = Cinnamon (coumarin)
DDT, before 1972 ban = _X Coffee (4-methylcatechol)
43 Ethylene thiourea 1990 French fries (acrylamide) (6,000)
UDMH (Alar) 1988 \ Estragole In spices
Toxa;mens,ebefore 1982 ban \

nzene, home air = \ Bacon (diethylnitrosamine)
&5 ‘a E n DDE, before 1972 ban = =-. Bacon N-nnrosopyrrolldlna) (10,000)
, ‘ L —— 4 Chioroform in tap water 1987-92 /¢ -\ Celery (8-methoxypsoralen)
a/fl -
P m B AaA sromocionSSRARERSCLIN R Y ) | © =3 Musiar el fsolflocyanate) (30,000

Carbaryl 199
EDB, before 1984 ban _\ Hamburger ("”’“P) (50,000)
Toast (urethane) (100,000)

n TCDD 1994/

E : Furtural as food additive /f|

Aliyl 1su|hvocyanale as food additive |

' n n " Tetrachl omthylcne, ome air |/
Benzene,

outdoor air/,

000°00+

= Hamburger (MelQx)

Estragole as food additive |

~ Toxaphene 199
: I (E— DDE/DDT 1990
1 ,4-Dichlorobenzene, home air
l — etrachloroethylene, outdoor a
PCBs 1984-8

Dicofol 199
1,4-Dichlorobenzene, outdoor
Trichloroethylene, home ail
Hexachiorobenzene 1990

Lindane 1990
Trichloroethylene, outdoor air

# REREOERNK ok

Chlorobenzilate 1989
4 Captan 1990

L

= = Hamburger (IQ)

000°000°04
1

000°000°001
"

1t

Carcinogenic Potency Project&kl)

41 Chiorothalonil 1990

000°000°
[

Lois Swirsky Gold, Bruce N. Ames, Thomas H. Slone, Carcinogenic Potency Project

This work was supported by the Department of Energy, Low Dose Radiation Research Program
= >t i




MOE(LTD10/ErMEKER) (K E) 1%

MOE FHIARERE (ToWERPAMEDOEMER | BREETORNAA
& (mg/kg/H) ELTD10(mg/kg/R)
2 aVI)——RFS | avI)—miB2.7g (38.6 ) 72
% k- W= et
3 TRTOF7I)La— | THR/—)L22.8mL (326) 930
JLERH
90 J—k—. 11.69 H2IxE. 20.8mg (0.297) 26.8
900 BEGBTIVILFY | TYUILFZF28ug (0.0004 ) 0.365
K
1000 BRRHB7ISRE | 7IFFF 218ng 0.000318
<2 (1984-89) (0.000000257)
10000 AR—1av, 199 CAFII = AYTEY, 0.0104
57.0 ng(0.000000814 )
100000 BBESHBrNY D | MY DI, 595ng 0.996
> (1990) (0.0000085 )
100000000 |#&EBRPFVYT4Y | F¥T4Y, 115ng 159
(1990) (0.00000164)
1000000000 | BE&HPITAILRY | THILAYE, 12.8ng 184

k(1990)

(0.000000183)




BIGeE ERNAYMEDMOEHE

)] BT
RV@EELY | BBk 130,000~ B =ERDBMDL,, 0.1mg/kg {6 E/H COC, 2007
7,000,000

6ffi 0L BmBAE 9,100-90,000 | Ei¥IEEXRMDBMDL,, COC, 2007

RJ@ELY | FHRTEIRE 17,900 Ei¥EERDBMDL,, 0.07Tmg/kg 4K E/H | EFSA, 2008

HIVINSVBRTTF | TS T—ETHF— | >600 Bi¥=ERDBMDL,, 0.3mg/keg HE/H EFSA, 2007

) FERT A

FOVITER BMmEX 78-310 BIYIRERDBMDL,, 0.31mg/kg {AE/H | JECFA, 2010

FOVILTFSE F5FD2-6F D | 133-429 B RERDBMDL,, 0.3mg/kg A E/H RIVM, 2009
FEL

TISEXIUB | AU D2-6F D | 163-1,130 B ¥RERMDBMDL,, 0.16x 10°mg/kg & | RIVM, 2009
FEL /A

729> — AT 960 Ei¥RERDBMDL,, 0.96mg/kg AE/H | JECFA, 2010

EQYSOU7IL | n—TF1—%&L | 474-540 B =ERDBMDL,, 0.073mg/kg A E/H | BfR, 2013

yal=l g ./ CUN

BmPER FEFS 9-32 ENEET—SDBMDL,; 3ug/kg {KAE/ | CFS, 2012

=|

BATPER IS5V R A9/ | 0.6-17 ErERETF—4DBMDL,, 0.3 ~ 8 pg/kg | ANSES, 2011
—t2 a4 *E/H

BAPER BRI REA95/8—+ | 0.2-0.9 K E D R FHpaR ERA DN X B | EFSA, 2024
VAL F2MDBMDL05 0.06 u g/kg bw/day

AR 10 mSv 10 ErESFET—4, 100 mSv FSC, 2011
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Arsenic in rice test data prompt FDA to recommend

grains in diet

Iy U.S. FOOD & DRUG Az || For || @ Fu’emrs guidelines for moderating rice consumption

ADMINISTRATION

ration released results of its
ducts. Reflecting tests of
ata were similar to

Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

For Consumers 012 study of arsenic in .
icts. Both studies included - s :
Home » For Consumers » Consumer Updates sther staples in gluten-free i : *\_-,_-_\,_“

For Consumers: Seven Things Pregnant Women & Repors'resuts

g steps to prevent the long- —

Arimal & Vetorinary and Parents Need to Know About Arsenic in Rice i exposure in the oo - ——
_ and Rice Cereal f, but human _
Children's Health mnic-based compounds in
) § chare in UNKEDIN | @ PINIT | 3B EmAL | © FRINT to arsenic contaminat_ion of soil and water, which can then enter the food
Cosmefics 2 same regardless of its source.
Dietary Supplements | for a standard to be set for arsenic in rice,” Urvashi Rangan, Fh.D., director
Espaiiol ility at Consumer Reports, said. "In the meantime, to imit their exposure,
Drugs sumption. We agree with the FDA that consumers should also diversify the
= Download PDF (122 K) dren, infants and pregnant women.” Rangan echoed these sentiments in a
Food

. e FDA's test results.

On this page:
Medical Devices if arsenic than Consumer Reporis did in some rice beverages used as a milk
slieves that this underscores our previous advice that children under the age
wt of a daily diet. The American Academy of Pediatrics also does not

ice drinks and the FDA states that rice milk is not a good substitute for cow's

+ 1. How does arsenic get in your food?

Mutrition

.

2. What about arsenic in rice?
3. What are the potential health effects?
4. What is FDA doing in light of its findings?

.

Radiation-Emitting Products

.

Tobacco Products - 5. Ifyou have an infant or are pregnant, what should you recommends that consumers should diversify the grains in their diets.
do? at advice, and Consumers Union, its public policy and advocacy arm, urges

Vaccines, Blood & Biologics B i i i

- 6. Ifyou're an adult, what should you do? iment and set a standard for arsenic in rice.
Articulos en Espanol v + 7.1 it ok for me to eat rice and give it to my children? ier Reports’ suggestions on ways to limit dietary exposure to arsenic, which in

iogen. The consumption advice in the table applies to all rice and rice
You may be surprised to learn that there is arsenic in rice sy are white- or brown-rice based.
Limit your exposure

FDA. 2015FEARE—J7—FDOa DEXRIZDOULVTEIE
BlIE E0/KFRMBIEZGRASTIEIGWNERE

Rice product

Appioimate sering

size ncool Haup “ep lap Teup Heup 2. 1618 cratkers 13 cakes

Children 1 1% 1% = 1% 1% " 1
savingay | sendngsiwesk | sevingsiwiek sendngsivek | sevingsweek | sennglday | seningweek

Adutt . 2 3 v 2 3 1 T

T et



Baby Foods Are Tainted with Dangerous Levels of
Arsenic, Lead, Cadmium, and Mercury

W e A ii‘.‘!_.!‘i\;}“ Q g parents s
Hop!py’a’A‘av Bee.cin:-Nut' Ger;:er. %‘5 Q““”?\ N O%Punlc m‘l:

Staff Report

Subcommittee on Economic and Consumer Policy
Committee on Oversight and Reform
U.S. House of Representatives

February 4, 2021

oversight.house.gov
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Closer to Zero: Action Plan for Baby Foods
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£ Share

214 FDA {TEjEHE
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French Agency for Food, Environmental and Occupational Health &

Home > All news > ANSES makes recommendations to limit cadmium exposure from consumption of edible seaweed

ANSES makes recommendations to limit cadmium

exposure from consumption of edible seaweed

News of 27/07/2020

the maximum level of 0.5 milligram per kilogram set by the French High Council for Public Health
(CSHPF). Because cadmium is classified as carcinogenic to humans and is used in foods whose
consumption is increasing, the Agency was asked by the Directorate General for Competition,

Aind ar Aanbitin and nannien inhalatine afénbhannn ammalia $ha A nanais ranammannda fhad mmauineons

IS5 AENLBRIRE

~+ 000000

Almost a quarter of edible seaweed samples analysed recently had cadmium concentrations above

Consumer Affairs and Fraud Control to recommend maximum cadmium levels for seaweed intended
for human consumption. As consumers are already exposed to cadmium in their daily lives, through

FENEELZE T 20204F

Lastly, the expert appraisal underlined
the risk of higher overexposure to
chemical contaminants when combining
consumption of seaweed with that of
other foods. This is particularly the case
for inorganic arsenic when the seaweed
hijiki (Hizikia fusiforme) is consumed
with rice.
(DLEECFAZ—RITENDEERE
f@ BEERIRINEL LGS, LR
C)
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Inorganic arsenic in food — health
concerns confirmed

Published: 18 January 2024 | 3 minutes read

Share: o 0 @

Consumer exposure to inorganic arsenic in food raises a health concern according to

the conclusions of EFSA's latest risk assessment of this contaminant. The finding

confirms the outcome of EFSA's previous assessment of the risks linked to the

presence of inorganic arsenic in food from 2009.
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How to reduce arsenic in rice, and

why it matters

By Devon Wagner, MS, RD

Registered Dietitian
Ohio State Wexner Medical Center

January 18, 2023
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Mycotoxins + nitrate Aflatoxin B1
[ ] Alternariol monomethy! ether A
" What is on our plate?
" Ochratoxin A RIVM 2017
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Figure 2.4 Calculated risk quotients for children and adults (aged 7-69 years) for various mycotoxins.andnitrate (dark pink),
environmental contaminants (green), process contaminants (light pink), additives (light blue) and plant protection products (yellow).
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