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<Summary>

I will introduce you the technological authentication methods used for the monitoring of food labeling in

Analysis Method to Determine the Correct Food Labeling EISAKU KOMORI
Chief Director

Food Labeling Monitoring Department

Food and Agricultural Materials Inspection Center
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Food and Agricultural Materials Inspection Center (FAMIC): Deoxyribonucleic acid (DNA) analysis, elemental
analysis, stable isotope analysis, and others.

Even if the morphological features are similar to those of food items, some of the contents will be different in
the food ingredients. Also, the food content will vary according to the differences: the proportion of composition
to the ingredients, and the production method. Making use of these, and focusing and analyzing some
characteristic content in the food, we can identify on whether the food labeling is correct or not. For example,
lipids have characteristic fatty acid composition according to the food ingredients. We can distinguish the type
of plant-derived lipid by analyzing the fatty acid composition using gas chromatography.

DNA analysis, the fast-developing analysis in recent years, is widely used as effective analytical method in
order to determine the species of ingredients. This analytical method is used to confirm the identification of
species, especially tuna as follows:

Extract DNA from muscles,

Amplify the specific DNA to millions of copies using PCR (Polymerase Chain Reaction) ,
Use restriction enzyme to digest the specific restriction sites,

Confirm the digested DNA fragments using gel electrophoresis.

Because the mineral elemental composition in soil are difference in each areas, there is a slight difference
of the mineral compositions among the areas of the cultivated crops. If the much attention is paid to mineral
composition in the crop by each area, it may be determined the geographic origin. Using Inductively Coupled
Plasma Optical Emission Spectrometry (ICP-OES) and Inductively Coupled Plasma — Mass Spectrometry (ICP
-MS), we determine elemental concentration and conduct statistical analysis to identify the geographic origin
on onion and other crops.

Isotopes are variant atoms which have different mass numbers. Stable isotopes do not decay with time.
The isotopic ratio found in natural environment varies according to photosynthetic types and environment.
Analyzing stable isotope in food, we can identify whether the food labeling of ingredients is correct or not.
Especially we are analyzing fruit drink and honey using stable isotope analysis.

FAMIC is developing authentication methods for species identification and geographic origin in collaboration
with other research institutes, and monitoring the food labeling using latest technology to ensure the consumer’s
reliability.
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Figure 2 Electrophresis pattern of Tuna
species by PCR-RFLP analysis
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Figure 3 Discriminant score of onion to identify
geographic origin by ICP analysis
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<Summary>

The Codex Alimentarius is the international standard created in order to protect the health of consumers
and ensure fair practices in the international food trade. The importance of Codex Alimentarius has increased
greatly, as a result of the vast expansion of the global trade in food. The overall, revised Codex standards for
infant formula came into force in 2007. Taking this opportunity, many nations formulated national standards
or regulations in line with these revised Codex standards.

In addition to Codex standards, the infant formula regulations in the EU and in the USA are widely accepted
internationally. Here, I will summarize the course of development of these standards and also present a series

of scientific reports about the nutritional requirements for infant formula.

1. FUBIC

I—F v 7 Z0EHBEIE FAO/WHO AR & MHE
Z8% (Joint FAO/WHO Codex Alimentarius Commission)
2, HEEHEOEFEOREL AL EHESOREEHN

ELT, ZORECHOMATEZEBHEETHD, &
Dy a—rWALERT S8, ZOEEMESEL T
5. EHEDVPHRBMRIRD-> TELZRRAILY O5E
2Ty, ARAHRARIICET I -FT v 7 28O
ERAEQEA 2007 Fi2hXh, ZTh2EBIZEL0

Main International Standards Which Support
the Globalization of Infant Formula

MITSUNORI TAKASE, Ph.D.

Director & Executive Managing Officer
Morinaga Milk Industry, Co., Ltd.
Member of ILSI Japan Board of Trustees

6 — ILSI No.106 (2011.7)



FEHRRIOEREZX A DEBIEHECDONT

ETABBICHEL ZENBESERA I L9tk 5 T
&7z, FiZ, PEHEZZICOELERE 7 Y 7 OEEIC L
WTit, a—F v 7 AFREEEATHZ LIC X DENE
DEEEZEI,PBEVIRALERITI OIS, DAEIC
BWTH, 2009 FICRFIARERORERNEELE
franzBic, ARHFEMBAOKERLBEROERED
I—F 9 7 ARUEERD ANTFIEE E iz,

ERIE, T-T v 7 A%E - FHIAREREZ (Codex
Committee on Nutrition and Foods for Special Dietary
Uses : CCNFSDU) {Zki) 2 ALRHRBAOTERED
FRRBE AABEADOT 2 =T FNLH—, 55
WiE ILSIRERO—B L UTEM - HEEL TE 25,
RS, RERLHEEBOREL VS #MEIZBWTEU
(European Union : FRMNEE) RAKEOHEMRBES-L
RREAVBDTKRE,P-2EDAIRE S 5 T5E, EU
MBERKEIZ BT, LR ZRKEIRE L & DS
REOHELRIZIL TR AHHALIEL, Z0
HORFELPFLIROIRI LR FIZ & > TRER R BRI
ZOphEVEWIEA» S, FLROFKEICET I35
PRI ITbhTn3, 20D, BRAIL O
BRANOBELEE <. % OBBERIZERORHTOR
FHRMUCH > TRESNTELBEENH S, I—F v
o 2 - JURFMSELOBERBSFR I N2 2D 20 £/
IZBWT 3., FlxiE, EU Tid. ESPGHAN (European
Society of the Pediatric Gastroenterology, Hepatology and
Nutrition) & SCF (the Scientific Committee on Food of
the European Commission). KETit AAP (American
Academy of Pediatrics) & LSRO (Life Sciences Research
Organization, Inc.) DX S, BEDES., H5WIfFT
BORFEEZ T 72 RBEMAR O, LR AER
BT EANEMEPKERLERORER 4 ER
L., TR Z D& S L EMROEFICH]-> T, KERY
BELED TS, ARMAARAOREI-T v 7 v R
BRI B 3R BERBERIZEL TS, EC (European
Community : BRINILEHER) SLAREIOHMRSHLLED
FHEARBILIZE DWW E 4275 2L T S RLEMRE
ReLieELS,

AWTIE, ZhoDHEMRICKSARA I LY DRE
BATCET 5EBE, EU. KB, BkUa—-Fy 22
BT S RARMILOBERBOREAE LR Z TH
L7y,

2. EU O

-1y STHRAEDEUDHI & TH % EEC (The
European Economic Community) 23FE L 72D 1958
F£ThHot, EECIT 1967 FIZECITHA TN, 2Dk
1993 FIZEUIZBIT L 72, 19835, EC & LTOIR
FHFABZALOKERZBEEA SCF (Scientific Committee
on Food) I2&% [FRAHBEIAL T+ u—-F 2 INY
DRBERGTEHAIZEAT 2B R (Opinion expressed on 27
April) | & UT#E &, Scientific Committee on Food
Reports, Fourteenth Series (1984) Z$g&k & h7-, THh
Pl ¥, SCF 3R EORBERVERIZEAL TR¥N &
BEZTIMME L TORREER LA, Z5 Lz,
-7 v 7 2ADOFNEFHRBIBCE RS OFRS 1996 F
IR IR b6, EUTRE, ZOFRICHEBRT S
ZLEHMELT, SCFILR L TRBRLEELRH
DRIBIZESOTRET LI BE L, 2D, SCF
TR EUMHEEONERBOEFARICEL ST —F Vs
N—T&#MEBL. RELIEEELED. 2003 4. Report
of the Scientific Committee on Food on the Revision of
Essential Requirements of Infant Formulae and Follow-
on-Formula (SCN/CS/NUT/IF65 Final) & LT,
HEERN L2, ZOWMEF ISR IR ARLEL
IZk A XRBERLERI. BITO EUME (Committion
Directive 2006/141/EC) IZHRA X Tz,

1L

3. KEOR%

KETIX 1971 4. FDA 4 AAP OREBEZBSIMERK
L-BRE S L ICH RHRRAORER T ICETIH
BEELZRELZ, TOR. AAPIKKDEBESMAS
11985 FFIZBITORB B RE Ehiz, ZOH 1998 &
FDA @ CFSAN (Center for Food Safety and Applied
Nutrition /BRREIRAREY Y ¥ —) AT FRHEE
DEWE% 5t 7= LSRO HEMR SN — 7&K L B#rD
T 2% LITARMARARAORER S ICHT o WES
EE LW, COWEBIERI N FEERLEEI.
K72, REOBBWIEISHEA STz, BYTO
a—F v 7 ADQEFEEER L 72BRIZid. ESPGHAN
L& DBZERERE LTRIFE W,

¥, RKETRARAFA#ANDOESZEBRL
PR e TR I0H O FRl E ¥ 12D\ Tid. Infant Formula:

ILSI No.106 (2011.7) — 7



FLIRFARRIDERE 25X & EBIFRFAEICDOLNT

Evaluating the Safety of New Ingredients (Committee
on the Evaluation of the Addition of Ingredients New
to Infant Formula, The National Academies press,
Washington D.C., 2004) 1ZZ D¢t P &I h T35,
REWOFHEE, BWEEISET5E 1S, HIEERAR. B
REABE s K URFEHRBEL EIZ OO TOFM AR, H
D, RAVPFHWELLRHAMILIIRET5RICES
ZITEHNETH B,

4. A—F v XK

LR AARILICE T 5 EERESKIZ 1960 £ % E 2
5 CCNFSDU T# & » B #h ¥ f1. 1981 4 iZ Codex
Standard 72-1981 & U CHIE &N, ZDH. 1994 £
? CCNFSDU DEE CERN SBED T BERE S h,
1996 SELURDRISHE TER I N- DR R IZ, BRI
B ShOMEREE LTLDs oM TELE, ZOXR
BRLBERIZDOVTUL, G4 7 v Fehbe Ly —
FUTTN - THEERRL 208 2004 EFOSFETIHH
RONREBRTBOEMRICHE 2L L VI I LHERE
&h. ESPGHAN ORBERZICZOREIEFET I LI
Kol ThuEZRIF. ESPGHAN Tid. 2 Ok
T# % FISPGHAN (Federation of International Society
on Pediatric Gastroenterology, Hepatology and Nutrition)
DWHOE &, MR, OHEFFEFLLKBRERED
TERCCELD $A 72, ESPGHAN 1Z. 2003 0 SCF O#t
HEEZTTAL AAP, LSRO 2 ED0WEHL2EIL. &
K %E % L ¥, Medical Position Paper, Global Standand
for the Composition of Infant Formula: Recommendations
of an ESPGHAN Coordinated International Expert Group
(Journal of Pediatric Gastroenterology and Nutrition, 41, 584
-599 (2005)) (S Lz, T ORENEH 2005 F 0D
CCNFSDU THE#HE N, I—7 v 7 ZARBORERLE
B2 B FEHE Iz,

5. BEDOHRE

a-F vy X, EU, BLXUKREZOHKTIE, BRA
INIRARARUILEER SN TED, BEAETTE
SHERILBAEL BRI > Twd, —F. bAET
ERALEETH D, AFERITBOT [HEHI o

BABEORRABSHE S h, BREEEETHIARES
LT [FRAHASI] ORBRLEEI/BREINT
W3, LALLM 6, EURKEODL S IZRELLER
BEELEVOREETH S,

2009 EOREFIFZ BEROBUSICEIZHE . KEBF DR
BRAICELTRI—F v 7 ZAHBEIZET TO B 5,
DHETIE, B+, vy F Y, ELVHIIONTIR
LRSI FERTX 3 BRAIME L TRESh
TWEWZErE, ZRORFIIDOVTOEEEDRE
BRREELN, SHROMFBEHEE LRI,

6. I

ARRERETBICHh-0. BRKICBTSIFRAILY
DR - WROEREZHE L WIS BA»LT/EL 225
19 HHEH ISR 2 FLIRA IV 2 ST S s
SRMRICESET. INTILHDBIFEL ERENDHIB
ELEBRELT. RBORENEIIPLATELZ L E
WOTHFL 2. ZOBRIZ, B - % - B ThfThox
BTOBBEENBREL., BIENLIET  2E2ERL
ZREOHRARRAORBERLERICBS - TEL D
DEES, %, BOru—S{bicE T, BNk
IETVAERR UL ST L IO - HdEL1E
BT 328, bHREIZEOTIHEIILS LEBbh3,
ZORE, BRRIZALGND &I BE - % - EOEELHE
T 5%E % ILSI Japan AR TIENRTELVLEEZL
%,

& PE
B XE(hE HADODY)mxiet

1978  HRAFAX¥BREFHAPHELRE BT
1973 4 HAALEHISHALL HRFEFET
2004 % HEPEHEAAR (SR

2010 F EHBUTHKRE

20114 HURHR - HBBITRE (BER)

(% H) XERERERY REERONHE (2010 4)
ILSI Japan B2, HARZCESFH#HE. BRBHEEDZERT
#H, HT T REIEF R

& — ILSI No.106 (2011.7)



ZEALIC K DEVEERER T & Z DB

%1t lt- ck 5 wu\n&ﬁ 1&1: t %@Bjjﬁﬂ

CHIEARZ EatiFER
iR

HE DUER

2 B

EZ, SEOEFBESCEGREDKT 2 & 256 TEITHTARAITENAZNTHS. TORREHMATS%<
DEFO S B, 1956 12 Harman DIZX DBIBI W=D 7 ) -5 O A LEREZEIE, B2 b L ZHROEERE
VL OFBHELARBL TR LS A -V 251 7-R. BERESLFRINILDOLHMIh TS, ZOEK
LIBBORE % P, BETENTELEHS LA TE R LDELH»OHMESTOI, ZOFHELFET S %<
DERVBB/B LN TR,

B D—FB L FFEUT. fRROBITUELIC K 3EEERE TS 5. TORELEILZ L 2HROMRE
BETHILEDLEEZEALNTE, FE, TAIYNA Y- (AD) TRE{LX L AXEICAR SN THD, K
THEBELIEE. BILEMEs v/ 2 B0, DNA & RNA O{LIBESBREhTW5, LE->T, ZI TR
SN B RAMMREEA I, B P L ZHROMBORBRILEEFFEET, MRBEESLARIILIEDLEELLNS,
Ty MIEBEZ L ZEARILAEESONR T, B, FRC@SHEICL < ORLGEELZED, Mk#iast. 57
104 FRRMEOEM. RKETO7EFL ) ViEEOK TABESh, BRE U TRBBERESED S
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* %k %k * % %k ¥ %k % % % *x % % ¥ ¥ ¥ *¥ * *

<Summary>

Aging is a progressive and irreversible change that induces physiological and motional impairments of living
tissues. According to the free radical theory of aging proposed by Harman in 1956 that reactive oxygen species
generated through oxidative stress attack many organs to induce oxidative damages, resulting in several

dysfunctions, numerous studies have demonstrated significantly increased irreparable oxidative damage.

Main characteristic of the brain aging is considered to be cognitive deficit caused by neurodegeneration

Improvement of Cognitive Dysfunction Caused SHIRO URANO, Ph.D.
by Aging Using Food Components Professor and Emeritus Professor of
Shibaura Institute of Technology

Director of

Aging & Health Science Research Center of
Shibaura Institute of Technology
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through oxidative stress. In fact, there are increased regional levels of oxidative stress in the brain of
Alzheimer’s disease (AD), and hence previous studies have demonstrated increased levels of lipid peroxidation
markers, protein oxidation, and DNA and RNA oxidation in AD. Consequently, it implies that cognitive decline
observed in AD is arisen from oxidative neuronal damages caused by oxidative stress.

Our previous findings showed that when rats were subjected to oxidative stress, severe oxidative damages in
the hippocampus, neuronal death, the accumulation of amyloid-8-like substances, and decreased acetylcholine
release from synapse were observed. In addition, memory function of rats was markedly declined. These
abnormal phenomena were significantly improved by supplementation of vitamin E and pyrroloquinoline
quinone. However, it is not clear whether this benefit is caused by the antioxidant or the beyond - antioxidant
effect.

Recently, to improve the age-related cognitive dysfunction, many studies have been done using foodstuffs
such as fruits and vegetables and those components. Although results obtained are occasionally incompatible,

the comparison between results is becoming interestingly informative to establish the accurate anti-aging.
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Figure 1 Changes in LOOH (A) and protein carbonyl moieties (B) formation in the rat brain
caused by oxidative stress. Normal control (open column), vitamin E-deficient
(slashed column). and vitamin E-supplemented (dotted column) rats were kept in
ordinary air. Normal (black column) and vitamin E-supplemented (mesh column)
rats were subjected to hyperoxia for 48 h at room temperature.
*p<0.05 versus normal control rats, *p<0.05 versus rats subjected to hyperoxia;
means * SE, n=8 for each group for rats.
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Figure 2 Appearance of amyloid B (1-42)-like substances in rat hippocampus
caused by oxidative stress. (A) 3-month-old rats control, (B) 3-month-old rats 10
days after oxidative stress, (C) 27-month-old rats and (D) vitamin E-deficient 3-
month-old rats kept in normal atmosphere for 48 h, (E) vitamin E-supplemented
3-month-old rats with hyperoxia. Magnification for each photograph is shown
by the bar in (B). The arrow head shows amyloid B (1-42)-like substances in the
hippocampal CA1 region
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Figure 3 bnormal accumulation of synaptic vesicles in the nerveterminals
(arrow head) caused by oxidative stress and aging. (A) young rat control, (B) young
rat subjected to oxidative stress, and (C) normal aged rat. Magnification: (A) and (B)

14,000, (C) 10,000.
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Flgure 4 Effect of vitamin E and PQQ on the Ieamlng ability (A) and memory retention of 25

month-old-rats. Aged control ( @ ), vitamin E-supplemented aged rats ( O ), and
PQQ-supplemented-aged rats (). Memory ability was measured using the Morris
water maze task. *p<0.001, **p<0.01, #p<0.05 versus aged control rats. n=9.
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YUHBR-NLOHEIN—-TIE, 69 ~93RDT VT
DEANLOOAZRRISINT IVEEGD AL — ONE
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Frzo LALENSIOBALREEIHERL T3,

BIZg<RIF T30, €3IV C, EZHL
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51V 3Y S Y OB RIS C X T B ERARST
i = RISAIRILE U T DISTEIL

BRI = NILARARHT

fal  f2

® B

FhaH Iy (GleN) BRBRBEORBRICEZFETIEEE,» Sl - RS hZFF 2 BOH - BRLTH
bz 7 I T, BIUIRBERE (knee osteoarthritis) RETEMEAXEAAE (hip osteoarthritis) @ QOL &(FE % H
e LTASHWSRTWS, 2008 1215 #HFOICFIFR T E T v 2D S BEBEE (osteoarthritis:
0A) DF-LBEENA F54 VHRAKEN, GIeN ZIETF Y AL NLOFEERRENVO DL LT, X7
4 FHEPIRIESE (NSAID) L3 ICEE N TS, —F. 16K OA DREHTFIILT L EMHI A T Ar -7k
A3, 2010 FIZHFEARFEDNIO 613 OA DIRRE G F & LT, HIF2A 28 0A DIRETH 5 W LEEANENL” 1285
LTH D, HIF2A DBIZTFRBUI LS T T&H 5 NF-«B (nuclear factor-kappa B) #EMEALIZ& 2 & D &fEGwD .
EoRiEL U THIF2A L L I NF-«BOERUSRFHEZWO 2, ZORKRLHIHRL TRET ¥ b Y RK¥IZED
FEhi & N7z GleN DRI SIC X 2 EFMABRI AR EN, GleN Z2FET) 27, HidA - KEBADREEY 2
B Tz, BEDHRIZENUT, NF-«B BELER S &, PAZHIEIEAERAEROT L AL 2T
NTW 3, F7= in vitro H LU in vivo TOREENFEA 5. GleN 28 NF- £ B iEHELIAEE 7T L 2 HIREEREZ D2
. BEUe7La B (Hyaluronan: HA) AEAKERET S Z LRGN TV, & HIZERREHRNEZRL LT,
GleN Dk MHPRE L NF- ¢« BT LARESES A b4 VAORBIZOWTE R LA, GleNOE F 0AITHT
ZEMMEIIONTIR, < DERREO P A 5 KHHET » & L {LH#AS (Randomized Controlled Trial: RCT)
GAIT study & GUIDE study ZHUY Eif. OA DEEREH D WOMAC index % & U Lequesne index % W 7= A 7014
BLUEHMEISOWTEHRL, 2512, 2010 FIZARE N GIeN DBRFIDA 2T F ) Y ZAITOVTEER L,

* %k k % ¥k % k %k * k %k *k ok ¥ ¥ ¥ ¥ * * %

<Summary>

Glucosamine is an amino -sugar that is obtained by acid degradation of chitin that is extracted and purified
from crustacean shells and widely used in the treatment of knee or hip osteoarthritis (OA) for improvement
of quality of life. In 2008, associate professor H. Kawaguchi of the University of Tokyo and his colleagues in
UK and US updated and published new guidelines for the treatment of OA (OARSI) based on current science
-based medicine. In the OARSI guidelines, glucosamine is listed as well as non-steroidal anti-inflammatory

drugs (NSAIDs) with high quality evidences. Pathogenic mechanisms of OA have not always been elucidated

but Kawaguchi et al. recently discovered a novel molecule named HIF2A that causes OA and is relevant to

Clinical Evaluation of Glucosamine for Osteoarthritis MINORU FUKUDA, Ph.D.
and lts Science-Based Reliability Director of Research and Development
Koyo Chemical Co., Ltd
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endochondral ossification. It was concluded that HIF2A was activated by NF- x B (nuclear factor-kappa B)
that was an upstream molecule and an inhibitor of NF - £ B was paid attention to as an OA treatment. Results
of an epidemiological study for long-term effects of glucosamine on reduction of cancer incidence and total
mortality that was performed by Washington University, a faculty of epidemiology, were released and published
before and after the discovery of HIF2A. According to recent studies, activated NF-xB induces inflammation
and tumor growth. In vitro and in vivo studies revealed that glucosamine has an NF-xB mediated anti-
inflammatory activity and promotion of hyaluronic acid production in synovial cells. Moreover, a clinical
pharmacological study demonstrated that human blood concentration of glucosamine was relevant to reduction
of pro-inflammatory cytokines. GAIT study and GUIDE study were taken up from a number of RCTs and
their efficacy and reliability of WOMAC index and Lequesne index that were used in those pivotal trials were

considered. Finally latest meta-analysis of glucosamine RCTs that was published in 2010 was discussed.

1. BUIC

EIAEBIEE (osteoarthritis: OA) (XS DOEEH
B RAMOHEBICEMMEI 0. KM (pain). BHIO
ZHIXD (stiffness). HRBEFEE (dysfunction) #4ET
SHREFIZZVENKREBTH 5, RANBREIFE
B, OA I KA M A 2HAERR 2L L
FERERDBIITERVEL TR TE R, OADEHEE
DWW TR, 2007 £~ 2008 R i2 2 TEHERE AN O
LEPODIIRENIET Y 2IZR S\ ki 4 F
74V BARENFEE T3 Y, ZhakE
Za-=Ur - V—MIZKEE S5, OA DT LERIC
Bb 5 BHEE R ERBERE THM S 3 BIFRE B
EZSE (Osteoarthritis Research Society International:
OARSI) DEFEHA ¥ 54 THb, OARSI#HA F
74 VIdER - RBEAEIO OA EXNRLELTHD, ZOWHEE
RISEGRE e SOERWRE. EWRE. SRR
BO=2I4EhTnd, OARSI A4 F o4 iz
EYREE LT, 773 72 vORO#S5, #
FZEZ 7 v A FHHRESE (NSAID). NSAID D0
#E5, BIEEEILFa2T 04 FORSRNKRE, 7L
a4 3 Y (Glucosamine: GleN 1), avFuf+y
(Chondroitin sulfate: CS). k7l v (Hyaluronan:
HA [X2) BHIARSKEPRBERTEY, Z2hE
WRBALEFT VAV L LTHES RT3,

L L, &R 2EMBEOEHRS L UTEHEIAT
W35 NSAID DEIfEH & LT, BinkEE. KEXmE.
FriEE, BREELEPMONTED, HASEREREHE
e L-RABSRERIRTHEY, —H. GleND

BERRER I £ » 545, GleN OREERBAE % BT
HRIERERL S UTHIBEL NIV ORZRIC L B A A S
ZXLDBPRBRNBELIATH D, TORBKTIX
2010 F-1Z Nature Medicine6 A5 IC[RIRBRL S iz, K
HARENOHEZIR 5 OWE SN — T L BEOWR S L —
TIZ X BHHAA T L R TO OA FBRE A 1 = X LIZDW0
TOBEREE DD THENS S 6DEVLES *7,
F 72, ZHRIZEREGT B & 512 Washington K% (Seattle,
WA) OEZEEZP Emily White 20 & L7205
L= %" NIH OBRBRICE 047 ) x v EE
EEFETY X BLUBAREY 20 L OBEEMEIZDON
TOEZFHEE (ViTamins And Lifestyle Cohort Study:
VITAL study) %17V, GleN & CS AHIZARFET) R
2 (total mortality) X UiliZ’A (lung cancer)., XMW
2 A (colorectal cancer) DFEAEY AL #FEIET &
BEZELEMEMIC L, —READBEENRS KK
IR Z )05 DL White 5 DERZEMIRIX. BED
EELELMEPSFZFLRALTOEN-TBLED
Nz, ZOF - —FiENF-«B W) BAKRERT
Thb. ARTIEOARIEA 7 = XL DRFIAFTRE LT
NBOs0@mXERTL. 512 GleN D NF- « B#EH
LBREBIZ K A MAEEHE ZDA N =X LI XU HA B
AERIZDWTCLE 2~ L7, £/ GleND OABEE
FAWRHET 7 e AR _EEREEHR (754
{L LB R BEZRER randomized controlled trial: RCT) % %
273 YR (meta-analysis) 5. ZOFRIEMNTY
T VA E UTOEREIZ NIRRT,
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Figure 1 Chemical structure of glucosamine

2. THMBESHECERSF HIF2A (OA H
EODFAH=XL)

2010 4F 6 F Nature Medicine :=)IIO5 ¥ 12X 3 0A
DHIFASF L NI TOFRFEREF IS DN T ORI B X
Nz, UTICZONEE5IH - BT 5, [0A IZBEHEK
BVER L CHESEMICEESTE ZRRT. BEEe
FREOMEAELI T, WbWduIaEF 7YV Fu—
LDRENERTDH 5, OA BFZEAIZ 2,000 FAL
LEHEERTHE, KAORIIZ [BEERE] LR
NBEOBLD IR THIRTVEIH 5, Z
DOREFRFEFICABLP oI vy 2 YORE
LT, BXHEHAEE,L LT TNE, ZDKREHE
NTHVHIIEEMbLL Z L% [HENEL] v,
AR, WEANBLIHEOTTRI B ERERRK T, flx
BFELOBORELREIIBBEINS, L LKAAIEL
25, BITL-BRBEEINEBAEBRWT, BREZ
530, OABETEZ vV a v LTV 5
RENIZEREZ > Tid s 620V [HEHNEHREREL]
PR ENREPEIZ D ENEDTH S, JIIASDHE
3. BNICEIR SR TEL S [RHLERENEL]
IZ # > 732’8 hypoxia-inducible factor 2 @ (HIF2A) &,
INEFETEL8 VSV BEAENF-«B LM%
HEH->THBILEFHSIIZLE, Thbb, IFH
BRHOEMPMBOLR, HHHRE TRERIGE EIZK
E<{E5%5% NF-,kB Y& FMIZk 5T HIF2A BRE
L. BB IS ORNGHRBNELAE L 5, 0%
DERE 7 - 7288 VBRI L ORI & » Bz ER
720, RENEIZEDBEVWEIIEDL-72DT5L, B
FAILOTRY) BEL > TEOMNBELTIZD., Bht
BU2Z0DT3.] w580 TH5, OA BE TR, L
IZIE A b B B R S TIRE 7~ - 283 80

OH OH
° o)
10 HO
HO O
OH

0
N
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n

B2 vrILOVEBOEREEN
Figure 2 Chemical structure of hyaluronan

BICEZ®DY, SHIBHATELILEH D, BN
EEZTOLK DITIIRENEPBETH D, 51 AL
BRELICAVEASF RS TRFIIEZRDEI I ik
<. RERYEN, BRMACEEIhZREDE FiIoL
7%, WEDOY v v a v LTORBEIEDNhS (K
3). EERIZ. OA BEORBIEEDSFIRETH S (A
THEBASIERNG ] 2167 L 2BE2 S ORBEE2EBTAF
U - EBEEERE & O TRET L 2 & 2 5, EXBEHKE
& T OA BEERE Tid HIF2A H S 2IZTUE L T
WBZEREL NI o7, NIH SIS HOBZRDOER
& LT ABRNTRERIEE S [RENEL] 0a
=W 5 &5, MRAICEFET % HIF2A/NF-«B
YT ENRIT S Z &R TEE, BARGEEOR
RIZOENRBLTFHL TS, (TiL URL 2H),

(http://www.h.u-tokyo.ac.jp/research/topics/
topics_archives/001.html)

3. Washington X3 E. White H##5(C& 5
FFHEEMNR (VITAL study)

White 5 % . I3SEOYZ IV /IXFAY T 2
Y MUREBECGIeN, CS, /aXyY ¥, 4 F3 9
B ovz=r, B, BRUBMBHELEDY Y 1Y
PRISOBE 10 FEOER (DL eBE1IE, 14F
U EDBEAEREZE L EELZ) LERTEY) X2 LD
BEMIC DWW TERERENRE T a7z,

G S I

2000 ~ 2002 &£k E Y ¥ v b VIHIZEEL T
EES0 ~T6EDOAE RN RICH M E I A - MFR
(prospective cohort study) ZFEREL 7=, RESNZ
(n=77,719) X FAEBMHET 10 ER O 7Y 2 > +EEL
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Figure 3 Pathogenesis of osteoarthr

KRE2EL 24 XR=IUNe BTV r— VARRICHE
L. & 5IZAWESINE OFERLGE (2000 4 10 A~
2002412 A) »S#AEMT (2006412 A31H) %
T 5 FEMOBERIC K 2T ICBE T 2 BMEAE T
btz &, @047 2 bIEEEE DGR
# (Hazard Ratio: HR) # 1 & L 754 DEEEZE O fafk
A2y 2 ADHEINY — FEF I (Cox's proportional
hazards model) ZMHWWTHEHMAL 7=,

[FAER ]

387,801 ASEDBIERBIRHIZ 3,577 AD LA b 2 DI
WK DT L2, BELOFEBTOLE L IV FAIE3
3 7 ILFEEEE L IFBEEO2FTEY 22 (HR) 26 &
BERIIRD ohEh 7z, ¥2IVvELEFEIFTLUY
HOH T 1) AV FTiE GleN & CS DABERLEDE
B4 HRIET %2389 7-. GleN BEED /Y — Flb (HR)
13 0.83 (95%CI: 0.72—0.97, p=0.009). CS EHZ&H D
HR {3 0.83 (95%CI: 0.69—1.00, p=0.011) THH., H
BREFT) 27 DETHRRAD 5Nz,

€55

FEAEDYTY AV FTRIEE) 27 NDOHEIZFR
Do h 57, GleN & CS DERETIZ, 2+
N17%. 17% &Y 22 DEBLEKTHED 5 h -
(1.

€29

2009 FI2EE S IZ LD A E N VITAL Study
Tid. MIREMRA%EEOGleN XU CSiE, linAT

itis via HIF2A/ NF- k B signaling pathway

2 Z N ZFHh HR=0.74 (95%CI: 0.58-0.94, p=0.01) ¥ &
U'HR=0.72 (95%CI: 0.54-0.96, p=0.02). KMi» A T
3 Z N ZH HR=0.73 (95%CI: 0.54-0.98, p=0.03) & &
U'HR=0.65 (95%CI: 0.45-0.93, p=0.02) Th >7= (F
2. 3). 2% 0. GleN JHERFE IZHART GleN DERFH
Tid, MiBARE Y 2213 26%. KEHBARE) 2713
2% WH LT ickhd, EXESIEEEL LT, GleN
RCSDEDTNF o« R IL-1 B EDRIEMES A b 1 4
VETEA. 78 b= 2#@RER. 85K T NF-«B
DHEERIZER L. NF-«BOEE LADBRERHA
b TWAZ L EERHL TW5, -RAROIEMIZ
PIREAINSAID 72 21 X7 A ) VI Ao h, AHF
HTOD GleN & CSDEFTY) Z2{ETH17% £ -722
L%, Towa Women’s studyS) IZBWTT7AEY YOLFE
TYRIETH18% Fo7=Z L EEBLTWEE L,
ThbbB, GleN R CS D& D NF-« B EMELHEEH
ENTAMBEERICLD ., FRICKZLEE) 27K
TRMBA - KERADREY) 27 Bl Ehzg D&
ZEioNhb,

4. JIVAHIDONF-kBENLU R
EREETZIOCEBESRK

W, BUREL S F CELRBOFEHEL->TND
ZEHME L5 TER, ZOHIDE & BEN BYIREE
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1 LIz BLCOVROAMF U ELTTUR T EDEER
Table 1 Association of glucosamine and chondroitin use with total mortality risk

Supplement HR 95% CI P for trend
Thaysy 0.83 0.72-0.97 0.009 b
avraqaFy 0.83 0.69-1.00 0.011 *

HR: Y —KE, 95% CL:95%{EME X, P for trend: P&
n.s.: not significant, *:p<0.05, ** :1p<0.01 HR of Non-user: 1.00
Pocobelli G, et al. Am J Clin Nutr., 91, 1791-1800 (2010)

w2 YTUXAY MERERPAREU X EDREHE
Table 2 Association of supplement use with incidence of lung cancer risk

Supplement HR 95% CI P for trend

y: i 1.09 0.83-1.44 0.52 n.s.
ITAl=< 1.05 0.83-1.34 0.66 n.s.
LFavE 1.04 | 0.82-1.32 0.76 n.s
HEEAS 0.97 0.70-1.33 0.93 n.s.
TEOEF 0.97 0.68-1.38 0.86 n.s.
Tnavzy 0.74 0.58-0.94 0.01 w
avkoq4Fy 0.72 0.54-0.96 0.02 *
ASh=Y 0.99 0.66-1.47 0.95 n.s.
MSM 1.00 0.68-1.47 0.99 n.s.
b 3—-0X7—b | 0.98 0.65-1.48 0.94 n.s.
/axyvre 0.84 0.59-1.21 0.36 n.s.

MSM:AFILYILTFHZILAZY

HR: N —REE,  95% CI:95% %8 X [H, P for trend:P{&

n.s.: not significant, *:p<0.05, ** :p<0.01 HR of Non-user: 1.00

Satia JA, et al.: Cancer Epidemiol Biomarkers Prev.,, 18, 1419-1428 (2009)
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£ 3 UTUXAY MMEREKRBDAFESED X EOREBEHE
Table 3 Association of supplement use with colorectal cancer risk

Supplement HR 95% CI P for trend
y- B 0.65 0.42-0.99 0.05 *
ITAlz< 1.35 1.01-1.81 0.04 *
1FaoE 0.83 0.59-1.17 0.29 n.s.
BEANS 0.86 0.70-1.33 0.50 n.s.
pANL: 2 0.72 0.44-1.18 0.19 n.s.
Jaysy 0.73 0.54-0.98 0.03 *
avkoSFy 0.65 0.45-0.93 0.02 *
ASR=Y 0.58 0.30-1.13 0.11 n.s.
MSM 0.46 0.23-0.93 0.03 *
b Pa—-r X J—t 0.35 0.14-0.85 0.02 *
Jaxyxy 1.01 0.65-1.58 0.97 n.s.
MSM:AFILHILITAZI ALY ,
HR: ¥ —Kth, 95% Cl:95% {88 X 4], P for trend:P{&

n.s.: not significant, *:1p<0.05, ** p<0.01

HR of Non-user: 1.00

Satia JA, et al.: Cancer Epidemiol Biomarkers Prev., 18, 1419-1428 (2009)

L BATH S, ERFICEMAREICBE ST 2 BEEEI
BESFETSY, e aid, BUESEZRLTNSA.
REMXG AL EDOREMBREE KEIA. B (K
U VE) EEPA KEREE AT/ —v, BHEEEE
REBEBALEZIBLHOATVS, —H, 5503
BRI 3 A 2 VSO B bk B NF- ¢ B B FFE
L. TNF a. IL-1 B & EKEMES 4 + 1 4 v ORlus
KOEMLENBE LBEEFIZRITIEL, 2ADHEM
IZB5T 3 Z LN TS (M), X512, HAM
FAT NF-«B B8@EMfbEhs &, HIBAFICHL TE
P A ZEBRoNTED, BEALDRAMIET
NF- x B SEBREMRL L T B L AT B, Jub ¥ ik
EEY FEREFRNEMRERO HUVEC #ifg4 Huy

7EHERR T, GleN S NF-«BiEHILEBEET LI I L %
RB\nw2EL7z (W5), NF-«BiEH b 2BET 5 7-01C
EWE ARSI A B BB H DA, Anderson b U 1E
GleN DIBBHT Uldry 50X ™ #BIH LT, GleN
BEEHEEIZ LD LT —Z P 5 AR~ 42— (glucose
transporter) %I LCHIENIZHEATAZ L &AL T
% (X6). %7- Nagaoka 5 ™ iZ. GlcN O NF-«B &
HEALBHEAER X 7 = X A2 20T, GleN 2SHIE A
IZAD, e bREHRBEE T NF-«B OEE{LEHE
FTHZELEBELTCHS (M7, Largo 5 ¥ 12 0A B
HOWEBEYREHME AT, GleN 28 IL-1 gz & Dl
LCEE XN NF-«kB, COX-2 (¥ rut®y i —
¥2) BEUPGE: (FuR&5 7YYV E) &HET
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EHIEMTIHERNEEE

N Ao FE. MO ASIEERET

LBEREE—NE Home Page [EFEYIL—T RINF-kBEEIZHRE

K4 NF-k B (ZVIN\0BESH) DIEA
Figure 4 Clinical implications of NF-k B(protein complex)
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0.8+

0.6+

0.4+

0.2+

Relative NF-xB phosphorylation

0 _
TNF-« 01 1 10 1 10 1

Resting
+GlIcN (mM) +GIcN (mM)+GicNAc (mM)
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5 J)ILOY=VDNF-k BiEHEICKRIZTE
Juetal int. J Mol Med. 22, 809-815, 2008 &h
Figure 5 Effect of glucosamine on activation of NF-« B
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Glucosaﬁ-\‘
Glucose

GlutTransp*
Glucosamine

Glucosz2 rucm'se-b P

Glucosamine GIucN 6-P

GiucNAc—o-P

UDPGaINAC *—— UDP-GlucNAC

Proteoglycans

Cell Wall Glycolipids

Glycaproteins

Intraceliular

*Glucose transporter

K6 J)I9=20OMMIBRAHRE
Anderson JW., et al. Food and Chemical Toxicology 43,
187-201(2005) &b

Figure 8 Intracellular metabolic pathways of glucosamine

WEMY A FH1Y

(d)b:lﬁs;] { PEFIINIVEY ] (TNF-a) BE
V;

,/
A

Ina-z2 | ’ R
M URK—S—
\ YIrLEER
#|UAE<HO -—
O-GlIcNACHERE b 114
(673:314)

TENA Y (MCP-1) —— GRS
EXIT (ICAM-1) B&E fiie S s e

7 ZNO%=E V@ﬁﬁﬂ@?ﬂ'@@f’ﬁﬁ?%ﬁ
REIFH : BEARRY AT LZRME 13.291-293 (2007) &b

Figure 7 Intracellular mechanism of glucosamine
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WASHE 4 |
KERYA b hA | NF-« BiEt{k > YEGF .
TNF-a % & , i pAx
» 4 A
12— TAn COX-2 L-8 BENEOHE o
EiEBRE v _ BRAREORN > =
i s TARS 5T YT .2 . it
L v R RENE » 1t
8 NF-«k B EEDA
RERRIUZwvo EH—H HAFEREBEELELD
http://www. 1 ginzaclinic.com/NF -kB/NF-kB.html
Figure 8 Activation of NF-x B and neoplasm
x4 FPAEUVRERRED COX-2 RIBKRBEDANDRE
N. Engl. J. Med. 356, 2131-2142 (2007) &b
Table 4 Long-term medication of aspirin and the risk of
colorectal cancer with COX-2 expression tumor cells
COX-2 positive colorectal cancer incidence
Treatment HR 95% CI N
Aspirin 0.64 0.52-0.78
COX-2 negative cancer incidence > p=0.02
Treatment HR 95% CI
Aspirin 0.96 0.73-1.26 |7
A 2000
= T =
1500} T

1000F

HA (ng/ml)

SO0 F

) il .
0102505 1 2102505 1 0102505 1 0102505 1

Control =1 R mM) GIcNAc (uM) GicU (mM) GalU (md)

%% p<0.01: GleN(Glucosamine), GlcNAc(N-acetyl glucosamine),
GleU (Glucuronic acid), GalU (Galacturonic acid)

9 GIcN BKU GlcN FEPED HA £ERICRIFTH

Figure 9 Effect of glucosamine and glucosamine derivatives on
hyaluronan biosynthesis

ILSI No.106 (2011.7) — 27



I IY =V OERMREEE(CH T 2 ERAREHE & BFRMRILE U TOERM

BZLERELZ, X512 Gouze 5 IL-1 8 THil
BL729y FBEHIEEFWT, GleN @ NF- ¢ B &
{LRHEFHAHME L -2 & &, GleN 28 NF- B &
fBIC L REEAPFIL T B Z LRV AL, —H.
[ 81=2A L NF-«kB L DEFAREATNS LS,
MBEE (cytosol) WTHMIL X N7z NF-«B iZ#IfaH
(nucleus) WIZIBA L., TNF o« ® IL-1 g & & OLREMR
¥4 A4 VD mRNA 2 HH ¥ 58ET DNA LD« B
B A MINF-xBAERTHZ LIC X OKEBRYA b b
4 VHBEEENS, XHIIELXhREEYA P4
Vi, MBS M CRIEME T 5 PGE: 2 BAET 58
FCOX-2 #FB ¥ 3, L ITABEBAMIED COX-2
WBRRBROKESATIE, COX-2BHERIO7 2 v
BHUES TRBAADREY 22 METT 32 L2495
MIZERTWS ' (% 4), PGE MBS HE. s
AFREDRERE, KERADOMITHER A REX T2 L
DEIHN TS A, Nakamura 5 7 i3 b b EIEECEH &
FEL - A58 L 2% IL-1 B4BMLTEEEH
72 MMP (matrix metalloproteinase) . PGE2, NO (nitric
oxide) 2%, GIeNHIMZ & DIETTBIELE2RVWAL
72e L7243 5T GleN ORMERUC & 522 REME T,
GleN BB ARKBRADREREE T X2 E 1D
BRICHEENFE IR D0,

X THEEMG» 6 W UM E & D HA XEIEWmR
v aveLTOBERHY, )V IAFI I rYHY
(GAG) DFEELERSTH B4, I OA BEIZHTIZE
HE D HA BBDT 5 Z ERHI6 RT3 P, Tgarashi
5" ZBEMINTHA % 4R ¥ 5 WML (MH7A) %
HWT. GleN 2i[Rlffifgs 5 HA 2 BEET 5 2 L 2 HE
L7z (M9, F-BEMIETIE GleN 2k ) HA &5 E
# (HAS1) OBIZEFRESBEML TSI L, GleN i
Mgt B X A THA OB A EEL T3 Z &,
GleN IZHEBEMICEDAE hHA 2 82 ay 3 ) 2
YAy (GAG) DELEIAVLATVWBZELE+Hb
MiZl7z, UL, ARCHERLAEN-—7E2FLS L2
¥ 3 v (N-acetyl glucosamine: GleNAc) 213 HA EE4
giERvohhhr -7z (M9,

5. OABEEWRELATNVIAYIDORCT

ZREREEEIZRET 5 GleN O EZ 5 5 RCT HXD

HT, 2001 RICEE DR M Lancet IZHBE E N
Reginster 5 DX Y WO LWHLTH B, ZDHN
i3, 1.5gD GIceND 1 H 1 HE5 T3 FMBARL - TH
BFRIEICEZ TR HEY v A LLBABRTH B
(GleN# 106 f5l, 77 v KF 106 fl), ARERIL, FH
SFHEE (primary outcome) & UTF ¥ & LB
IZ &k 5 NEGHXBEORBESMMRIEL. BRARERKE LT
BEEE &7z 24 HBH» 5 %8 5 WOMAC score DZ1L
% VAS (visual analogue scale : 0 ~ 100 m“JHH) %
FAWTFMEL 226 DTH 5 (&FTIE 0~ 2400 mm) o &
AR 3EMIC D 3 RARIC L DBHEGD -8, &
BRENZIE T 7 RHETLH. GleNFF68HlL & o7z, 2
5path 3 F 2O EG % & 7= ITT 7 (intention to
treat analysis) OFER. FEHEAMUEBB/NMEIZ T 5 R
# (n=106) T—0.31mn. GlcN # (n=106) Ti%—0.06
mDET L&D, MEHMIZERE (p=0.043) 3FZD5
iz, —F. WOMAC score % Fi\ 7zBRIRFEIR DE(LIZ.
77 KB TFH+ 0.8% OEM%E, GleN # TFH—
11.7% DA AR L. GleN B#THE (p=0.020) LERK
FERWEERPRD btz ZDH%, NIH B FELER
HRRBEEE L MR E L TEME T2 GleNIERIEDO "H
EREICE 277 ANRT v & A(LILEBGERER (GAIT
study) BUAEAS. 2005 FOKREY 2 — v FERXTARZ
N7z, & Z[FEZ Rotta tEOBIZEBIIC L DEE S I
GIcNBRBEO _EEREICLE 7 BT Vv 44
{LICEEABR G (GUIDE study) 3 AEIh T3, £
OBEILUTOLI BEDTH B, . TLOBEKR
BTHWSR TS GleN ITIHERIE L REIES 5 5 28,
ROBE S N5 & RINDOBHHEER GleN 1245 5 DT,
BOEBNIEBEIENWEZ L ATV,

< GAIT study >

GAIT study &i&. L2 RKEEFERY 2 — v FEHT
Daniel O. Clegg, M.D. S 23lh& - T, EN 16 FEk
TERE N7 GleN #EEEIE (500mg 2 1 H 3 EI#%kE) B
MEE, CS (400mg % 1 H 3 ML) B, GleNIE
B+ CS#. COX-2MHEMEALZ L DHRERELL
%37 (Cerecoxib) (200mg /H) #BHLU T I A
BOSHICKEREhEZS V¥ A{LUBRRBRTD 3,
AL NTH A EF B L 7248, AR S h/=BhiEEHIE
$12.5 million & ABUELEAER L £ 5 7=,

WEERE D FEEMEREHE & LT WOMAC? pain score
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(0 ~500) #. X # 1% T Kellgren-Lawrence (KL)
Grades 2 72133 DEHEE#HRIZ, OA DERWUEE
AL -, ARABRHAMIE 24 AT, FHEFMEED
WOMAC pain score 7' 20% & F L7358 %#H% & L7z,
BIRHIEHMEE (secondary outcome) & L T, WOMAC
stiffness score ¥ & U° WOMAC physical function score.
BECL2BEERB L UCHYEIZL2MMERRD
Visual Analogue Scale (0~ 100mm) 2 & 25D X
#, SF-36 (Medical Outcomes Study 36-item Short-
Form General Health Survey) (24 % QOL DaHli, HAQ
(Health Assessment Questionnaire) 12k % S{AFEREZE
BEEZRHALE., SHICERMEHRT2-D4TLY
3 — A & frd UBRIREABRIZ (it L 7=,

8

FvALLIZKDEIRTAZ15830 (77 ARE
n=313. GlcN #f n=317. CS #f n=318. GlcN + CS
n=317. Cerecoxib #f n=318) # &f@Hrxd RAEFI& L.
BEEREG % B8 72 ITT AT A7z, TOHER, 7
7 Y AHOFNEH 60.1% Th > 703 L THEED
H > 7=DiF Cerecoxib B (70.1%) DA TH -7, FE
i H © WOMAC pain score T 301 ~ 400 D EE
DERE LD OABEICH T 2 BHMITTIZ, 77 &R

*£5 GAIT study [CHBIFDEE (WOMAC pain score)

HTEMEN54.3% TH->7=DIZxF LT, Cerecoxib B
TIi3694% THHDAERBEZIEOhLE»r o=, LA2L
GleN + CSHTOE®MHEIZ79.2% T, 77 REICL
LABLEKHRSCGEER AR b iz (£5).

< GUIDE study > *

ARBRIZZANRA VBEUELEHLDY) 2 —vF LV
2 — 13 Mgk TEBE Nz OA 2R & L7 GleN il
WD RCT TH 3,

[R5 ]

GleN i35 1,500mg # 1 H 1 [E4% 5T 6 » HME (24
ERE) #5 L7, AEESEE LTT 7 vRE KU EEGHE
WETEITI/ 72 Bg/H) #HVE, £KT
T v LB T AT R 572 318 FEMDEE (GleN
Bn=106. 7 73/ 72 #n=108, 77t AH
n=104) BTV b)Y —L., “EHERREBRO AP+ HER
T30 TNy I —BEEERL, 3HHBO _EGTR
JOBGRBR & 1T - 7= FEFHllHE H I3 Z B EVAE O &
FEFE1RIECd % Lequesne index” % V72, BIKEEE
HH&E L TWOMAC index ¥ K OEH. S{AMEE. &
F12 & 5 2f%EHE A 1T 5 OMERACT-0ARSI responder
index” %R\ 7=, 2% BHAHRMTIE ITT TH % - 720

(]

Table 5 Efficacy rate of medical treatments compared with placebo in GAIT study

(WOMAC pain score)

Response Rates by Treatment Group and Pain Stratum
(ITT:intention to treat analysis R ZHZE S OH-MH)

All patients WOMAC Pain WOMAC Pain
301-400mm 125-300mm
P 60.1% 54.3% 61.7%
CE 70.1% 69.4%T 70.3%"
G 64.0% 65.7% 63.6%
CS 65.4% 61.4% 66.5%
G+CS 66.6%" 79.2%* 62.9%

* %

G+CS vs. P; p=0.04 CE vs. P

p= 0.008 CE vs. P; * p=0.09 G+CS vs. P; Tp = 0.06 CE vs. P; # p = 0.002

The Johns Hopkins Arthritis Center:Highlights from the 2005 American College of

Rheumatology National Scientific MeetingsXk¥

P:placebo, CE: celecoxib, G:glucosamine HCI, CS: chondroitin sulfate
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&6 GUIDE study [CBIFDIILIT=ZOENE
Table 8 Effectiveness of glucosamine in GUIDE study

Baseline Lequesne and WOMAC, with 6-month ITT changes and % of OARSI-A
responders (ITT:intention to treat analysis it ZH %S HT-fR#T)
Placebo Acetaminophen Glucosamine sulfate
(N=104) (N=108) (N= 1086)
Baseline 6 months Baseline 6 months | Baseline 6 months
Lequesne 10.8 [-1.9(-2.6| 11.1 2733 1.0 5
(points)? (2.6) to -1.2) (2.7) to -2.1) (3.1) (-3.8 to
-2.3)
WOMAC 37.9 -8.2 40.4 -12.3 38.3 -12.9t
(points)® (14.3) (-11.3 to (14.8) (-14.9 to (15.2) (-15.6 to
-5.1) -9.7) -10.1)
OARSI-A
responders 21.2% 33 3%+ 39.6%
(%)
@Mean absolute (SD) at baseline and change (95%Cl) at 6 months.
P value vs placebo: '0.032 [difference =-1.2 (-2.3 to -0.8)]; 70.039 [difference = -4.7
(-9.1 to -0.2)]; %0.047; "0.007

The Johns Hopkins Arthritis Center:Highlights from the 2005 American College

of Rheumatology National Scientific Meetingsd¥

GleNET 7 AREDKRTIE, FEFMHEE L L
TH W7z Lequesne index IZH BBV 2D 517z
(p=0.032), 7 F7 I/ T2V ET TR EHEKL
T Lequesne index IZAREIIBD b NLEN 72, F7-,
WOMAC index T& RO R1B{o i (K6).

6. BIENEEIREEDFEME WOMAC index $
&£ U Lequesne index

WOMAC index ¥ & U Lequesne index (& FTHRDZEE
PEREETAE (MRBEEVE o K OXBAARE) DAY 4 B A&
HERTivE Td 5. GAIT study THEHFEEFHMEEEB & L T
WOMAC pain score @ 20% WD FHxE L 7=,

WOMAC (Western Ontario and McMaster Universities
osteoarthritis index) (3% L UHZEIET OA DFHliD 7=
W, BRI HARKEL SETHR SN, BIRFEHTZ

B EHICEN TV A A BARBEMRRIFEL 2. 20O
WOMAC score 1 T DB & PAEIKEE 2 BEEH &2
HCAHli 32 & 0T, REAEVIEEERPENT &I
7 %. WOMAC score (% (none, slight, moderate, severe,
extreme) D 5EFEIZAANTED, THZTHhDKRA v
FZO0, 1,2 3, 4&5-5TW3, HROMEEZFHET 2
WOMAC pain score i 5 H, MUALD Z HIF 0 %55
% WOMAC stiffness score i3 2 3HH, BAHHEEEZ FHl 4
% WOMAC function score (& 17 HHDE 24 HA 26 %«
5, LI=WRoTRARIG AA Y b EkBH, GAIT study
TIEO~4FK4A v rORDYIZ, FEFMMEEETH 2
WOMAC pain score #% 0~ 500 (0, 25, 50, 75, 100) (=
K-TH D, [AHRIZ WOMAC stiffness score % 0 ~ 200,
WOMAC function score 10 ~ 1700 & 2 > T\ 5, K
Al i3/ 3Y) 7 — b e TABEEIR R I K OB REFE
FEELTHIGN TS A, OABEBETIEIHEREDS S
WIBIER BRI DRER S & 235A1. D F 0 AR IERAE
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RELSNN ORE TEBPBBERARNELC DI ENHD, 5T
ExFHiiEL IEVEVREH S, Lar L, BEEEPH
R TIIBRERANI L2 EWERTH D, B
FEETIZZO WOMAC % SR I & <. AR
REREL LT WOMAC index 2% > L 8 EHIhT Y
FUAELTERGWE SR THEY, BN TORBKTE
T LITLIEAWS RT3, —F. Lequesne score i
WOMAC score & [AIfRIZETAIERE - FBISTED B R
%475 & DT, TARBRDOBRFNR %3 5 DICH
WHNTWND, TNFhOERIZKA v FAfFEEh,
BAZATR 24 JATHY 8RB EREREE SN T3,

7. TNAGILOAITFII R (X 2
) ISk BRRIR

BRI U TT b = BROERMED & 5 BRI
DT — 2 EWE, DA L. MEATBHEL B TENT
5FETH B, ZOFHRIIALDOWEDEERY 1 TH/h
ELABLEMEERVEELEVER. KELEERY A4 X
DR REE - RENICHELBEICHERTH S L &
NT05 (HAFEELELZRHFERIHLD). GleN BT
ARFIDAZTF I ZIZ2010F9 AD4 XY XX
SMeEE (British Medical Journal: BMJ) IZAFZXh T
3%, ZOXAETFNATE, BRLTHOOAT
W B REFI A 200 BLE D 10 363X 3,803 FERI &AL
FEFMEBE (primary outcome) FEFBOTEE (pain
intensity) & LT L7, AERIZHWTIZTE-3K
OB OFEMIZ, 10cm D Visual Analogue Scale ET,
77 2R & DHBIZ B TP — 0.9cm DEFERD SR
FERRINICERDSH 22ZL LT, 5, UDERLTE
Wb DTH B, TORR, GleN L 7T AR EDEIT
F¥g— 0.4em (95%CI: — 0.7 ~—0.1), CS &7 T L&
LDEIFEH— 0.3em (95%CIL: — 0.7 ~— 0.0). GlcN
+CS &7 T REDEIZFH— 0.5em (95%CI: — 0.9
~—00) THY. »5» UDERNIZBEHKODHEL
EELTEW— 09em ISIXEL &L -7z, RIS
JEAT L - R B A RBRAIE E & B BRD Sk » o 7z,
INEDOERME»HEESG I, Tho OB RRBRER L
DAXMZHbDENE LTS, ZHIZid GleN B EE
me UTRA XN TR RER, Bk @RI Bk
FEPPATOBEVIRENERESS 5. Kiaa X T

X GleNIZE L CSizH &, FEESHEHL KNI
BHDO D 52 (clinically relevant difference) IZi3JEAH:
Tho7zd, GleNBXUCSIET 7 RN TIE
THFNERENRDONTVWS, ThbdbH, GleNik
[R5 e A DRI & 38 i s, BRREERIC
BOTE NSAIDIZ LI LB I A3 HELEEEO &
) HMEFRIERIZ 2 B < REMIHER I TV 3,

8. NIV IVERICLZMFPBRELE R
A MDA ICRIETHE

GlcN B85 1.5¢ # RIEROH S5 Lt b TOEYH
BEEBer L= Tl, EERBICELAZ 14 HEiC,
GleN % #25 L 7= 3 BRI, 910 M BT D B A ML
BEIETAZEMHEGMIZINTHWS, RLHXT
GIcN 3SR 1.5¢ # 1 H 3MicaiR& &7z b ik s
AERCIIRAMPEE I IuMUTTH B I L5 H»
ZEh T3 ™, %7 GleN B 1.5g & & b CHE
BORS L ZORKMBPREERIZHES 15575~ 3043
BIZ20uMBEBISELTWAZEAMEL AT ERTH
%%, IL-1 B THIBL 72 & b chondrosarcoma cell IZ &
5 HEET. GleN HEEIEIZH 10 M HiHE O I 2 & ©
NF-«B D {E T, COX-2 ® %A, TNFa. IL-6. IL
-l B EDREET A P IA VBLUBREBEEBERT 52
I =5V BT B 8 V80 SRERO MMP-3 0%
FREAMPL 22 LHBREATOBE P, LT,
GUIDE study (28 U T GAIT study (2351 % GleN @
FHEROYINEN R REH - 72DIX, GleN OFEEFEE.
ZOBRELTOBRAKAPREICERL TWS28 LA
T,

9. &hIC

AITIE OA DML L LT, AR NSAID ® COX
2MHERELEPBEREHENZZEBEVR, Thi
BIEROBEH, 5 2 B A EEHBICEEE S hTh 3,
ERICEEE L EOHEFERSZ L, KETIZZKL
B3E. NSAIDD A4 77u7 x> 800mg & H2 71
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HIF2A OFEAERIMZ & 0 [REBNBIL] BEC B L0,
OAREDAH=ZXLBHEMZE AT LIZKD., 1B
By & %% 55F NF-«B OHE. W TS HIF2A DEE
HHNZ OB N B 203 EFNIZ 0A DF LT - BK
BORBIZOERZEDTH S, OADFEIZHV &
L EELIBE (primary outcome) 3. EREEHIZXS
QOL (Quality of Life) tEIZH 5, Thbb, THHE
[BRESERE T EREESED Pl X CIHEREOEDH
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More recently, it is proposed by both EFSA (the European Food Safety Authority) and JECFA (the Joint
FAO/WHO Expert Committee on Food Additives) that MOE approach could be applied for risk assessment
of genotoxic and carcinogenic presents. Then, JECFA carried about risk assessment of acrylamide, fran, and
others using MOE approach in the 72th JECFA in 2010.

ILSI Japan Risk Assessment Taskforce recognized the importance of assessment using MOE approach by
JECFA, and was asked to write about the assessment results in the 72th JECFA to Dr. Hirose, the director of
division of risk assessment, biological safety research center, NTHS, who had participated in the conference.

ILSI Japan &MY X 7 HRFL T, U 2 7 5HEF
BIZDOWTORKERFET L7202, 20010811 A1H
ICESLEERBEREERTT - REMEEVRBRTR L
g —, RAFHEMKERDOILEHZRE L BBE LT
[BEO) X7 THAAY Mk T5FHERE] cEL
T ERE L, £/ MBRESOBHENLER. 8
F, BBHEICOWT, KB [ Ly —] 104512
THITEIT> 7,

FMBETE, BEEERSAMEOERS Y X2
STk UCHEEE 2R T2 5 MOE (margin of
exposure : 2%Z%lE) X, VSD (virtually safe dose : &
BL4E). TTC (threshold of toxicological concern :
BUHEFEOEIE) L5 3207Fu—FIlEEEDH T,
TNZThDERPERLFER-E B2V, &
7z. AERICHEE S5 POD (point of departure : %
M) ERETEEDORNVF -2 F—-H, BIU
BMDL (benchmark dose lower confidence limit) DB

HBIZDWTREAL,

Y 2 HRBETIE, Th5 Y X VEHETFHOE
ATk, BRRECEDLIFIIERLTnELZVBEEL
TWg, LU, ThoDFHELERTHITE, AL
LTEE T 2R EEMHEOEBILETHH I &2 b,
ZOFHTELD &S, REAREEDOZHEEMEL
Mo [YRZTHAXY NTHWSERHBOHM] %
fER L., ZHEE [y —] 1056 BICTRTT3LE
$1Z, ILSI Japan Dk —LHR—Y LIBT3 L L
L7z (B8 URL #KEBIZHM) .

ot mn. UV ASFHBIZEVBO2DOFERD S
2, ERRNICERT 2 BEHFUERPAMEIZOVT
12, ZhFE T, BRI TIE ALARA (as low as reasonably
achievable : R OELMWE % M4  BETRE 4 #
FHTTERRFELSITRELWIELA) OFME LD
HRulBfTrbhTE L, £/ KETHEHRBIRTOIE
FHili & 170, BEHTEX LS aRBAY 2T LNAEE

For Writing 2010 JECFA Report
by Dr. Akihiko Hirose

ILSI Japan Risk Assessment Task Force
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TR EICED A Y 2 HEEREER T2 &
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ZD&DEEEH»L, 2005412, EFSA (European
Food Safety Authority : BN REEHE) 2 JECFA
(the Joint FAO/WHOQO Expert Committee on Food
Additives : FAO/WHO & H & MY B K Z3)
2. BRPOBEEERESAWEIIHTEH LV
7Fua—F& LT, MOEFEEHAVBILEZEFLL

(EFSA, 2005 (FAO/WHO, 2005) *%, Z D5 T,

MOE F¥%2 Y 2/ BHOEBEBRIEN DT D=OISHHL
T ZEBHFEh T3,

% 72, ILSI Europe 1. 2010 4512 MOE 6 & U2
hEFOBREER S AWE O SHIEHE & s & b

FL®/2MOE 7 Fu—FRES T2 RE Lz, Thid,

MOE F% 2T 2 L TRESZELEDEDTH -7

7%, B AIFHERRICEWTHRERRETS &
Lz, FRoOV R 7EAA Y POBABESELESbYE
T ILSI Japan Dk — AR —=Y EIZHETHI L
(#8# URL #LITIZHM) o

JECFA Tix. BEIZZ 0 MOE F: 4 BV TR A3 4T
b THD, EFETIX 20104 2 A X h-5 72 0]
JECFAT, 7ZULT73IF, 75 vikEDFHEA MOE
FHickDERE ML, ZOHE 2B JECFAIZIZ. H
AR b ILHRERENIIE S h iz,

VAI=2R2 VA0 P OBEFTEGTI FRELT. &
BIZARICZBOTEMOE LW 72 A Y bFHREA
DRBEMNEE > T LBbh, JECFA TOFHEN
ik, SHOVZAIFEIZBVWTKESZEL LD LD
Thbd, BRY AIPEBEL TR, JECFA OFEAR
EILSBEMY A VICEDLLIHANEN L0 EFE LT
B, JECFARREIIE THE I, KA OE2EHIC
BWTCEZIHEAL > TV BIAREAZEEIC, E 720
JECFA OFHENAED ZHE ARSI T 20k E
A, THREEVEEOIRETH 5, ILBEED ZH
ENBEHL <D ILSI Japan 8. CWTITAMERRE
CEHERBZ L& ->T0 5,
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(EfE - ILHEZ)
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http://www.ilsijapan.org/I1LSIJapan/COM/TF/TFsr.html
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"1 : Application of the Margin of Exposure (MOE) approach to substances in food that are genotoxic and carcinogenic, Food

and Chemical Toxicology 48(2010)S2-S24
(AT A4 )

http://www.ilsi.org/Europe/Documents/MoE%20Supplement%20pdf's/ FCT5141%20Manuscript.pdf

2 Opinion of the Scientific Committee on a request from EFSA related to A Harmonised Approach for Risk Assessment

of Substances Which are both Genotoxic and Carcinogenic (Request No EFSA-Q-2004-020). The EFSA Journal 282(2005),

1-31

http://www.efsa.europa.eu/en/efsajournal/doc/sc_op_ej282_gentox_en3,0.pdf
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JECFA &3 %7 53HEFMED BMD F;
% L\ MOE @i IcDWT

EVERmBmEERTR
ZEMEYHRME 5 —EasHAmARE

HETETREE it TEFRE TEFRE
ILHE HEZ g Bz FH BT NEF B
2 B

ARTIE, RV Fv—2 F—2EEHAWRED JECFA 25 ) 2 7 dHEFEIC DWW TR T 5. 2005 FD% 64
[ JECFA £FICB W TEZHESER VP AUMEOEENFHEE L LT MOE FELEA SN, ZOSETIE., 7
Z2)IILT I FEOBEHEERVAMEIZONT, BBRAMREE? 5K 72 (Point of Departure, POD) &t
MEEBRFZEL DA MOE & LTEE L, MOE 13) 27 EHIZH T 2B EIEM T REERESICEHATSH5Z
LidFIoh T34, %64 BIKFETIE. MOE OFHERKAIZDWTE MOE LRIBFIZY A2 BHEFIZEA HNE
THBZEHEMERELZ, 72U T I FOFITIE, $64HEFETHE XN MOE ZHRA/NX <, b MEFRRE
IZRED » B AR ER S M2, MOE O REICIFEECHEMBMEICET AR EESSEZINATHEZ L EH
Wiz, ZO%2010 FOF 72 MSFETIIRFOMAE L LIZT 7Y LT I FOBFHELTHN, MOE ZD E
DIFRTEIE R L RV TiEd 7200, K OEFEEOEWVEE L TEHFiEh, LarL, K0FEHLEENROLE
HrfEfE N, ZOF 72 OSFETIIMO 5 EEOAMOFHIEIZxF L TE BMD FEAHW Oz, HEET—4
CIESREE L L OEGFET — 2 B ZOFHEICHVWS N2, BMD DOFHEERIT — 2 OWEICIKE L =Bk
fibhi, LarL, ARRBUHEIC KT 2ET) v/ FEIEZRBEBOSHTCEHD . BMD FEICET 54
1 & ZOEEAARD 6N Tnd, £/, S%IE MOE G-I E DL ) 2 7 EHBORANOERICET 2 44 £V 2
DLV EEESTLBTHA,

* ok ok ok ok k Kk ok k 3k 3k ok Kk %k k X k ¥ ¥ k

<Summary>

Trend of the risk assessment methodology using benchmark dose (BMD) approach in the recent JECFA
meetings, especially for the food contaminants assessment, is reviewed in this report. Since the 64th
meeting (2005), JECFA have introduced the Margin of Exposure (MOE) approach as quantative dose-

response assessment of genotoxic carcinogens. At the meeting, three kinds of genotoxic carcinogens, including

Application of the Margin of Exposure Method Using AKIHIKO HIROSE / HINA KATO
the Benchmark Dose Approach for Risk Assessment MUTSUKO HIRATA-KOIZUMI / ATSUSHI ONO
of Food Contaminants in JECFA Division of Risk Assessment,

Biological Safety Research Center,
National Institute of Health Sciences
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aclylamide, were evaluated by calculating the MOEs between a point of departure (POD) on the dose-response
for oral carcinogenicity in animal studies and estimates of human dietary exposure. It is well known that the
MOE would be helpful to support prioritization or decision of risk management action. Also the 64th meeting
suggested that the strengths and weaknesses inherent in the data used to calculate the MOE should be given
as part of the advice to risk managers, together with advice on its interpretation. In case of aclylamide, the
relatively lower MOE indicated that the possibility of health concern with uncertainties associated with the
MOE derivation, including the issues of species differences of metabolism and dose-response. After collecting
the latest information of aclylamide, the re-evaluation was conducted at the 72nd meeting. Although the
final values of the MOEs for aclylamide were almost same as the previous results, the reliability of the values
per se was increased due to the intelligible and reproducible research results. But the more longitudinal
epidemiological studies were required in order to better estimate the risk from acrylamide in food for humans.
At the 72nd meetings, five other contaminants were also evaluated by using the BMD approach. As various
types of (epidemiological, continuous parameters, etc.) data were selected for the BMD calculation, some of the
calculation steps (the level of BMR, the criteria of a model selection, etc.) were modified or optimized depending
on the nature of the critical endpoints. However, the application of dose-response modeling is still a developing
field, and establishing the detailed guidance for BMD methods as well as developing the guidance for risk

management options based on the MOE evaluation would be needed in future.

1. EUBHIC

EED2AICE T, £3°< 201052 I1CH
f & h 7= 72 H JECFA £ # (FAO/WHO Joint
Expert Committee on Food Additives ;s FAO/WHO &
AERFNBEMR2E) 2011) oF s =Frv
H— b No. 959 23A% (http://whqlibdoc.who.int/trs/
WHO_TRS_959_eng.pdf) E#1. ZD#%F & % < FHHE
HLEELTDE/ 7574 Web BB XN, FEFE
DSHEERITZ, ¥ —LE- DAL EHh, 7F
fili X N7z T NN DY E O RAZH 25 SRS R 5 7R 13
ARINTWVER TOBRICES -RBBOFM.
IZ MOE (margin of exposure ; Z%IME FOHETER
IZDOWTREARTH -7, ZORIKEL TR, $ED
FOZANVER-L LR/ VI TEBRYZILIZK
0. FMAFHMIEELED ZEARE Lo, TOE
REOSECHHAI W RV Fv—2 F—-ZFEEH
V72 MOE BHlisi3, 2005 0% 64 HEHIC B TH
EEEAESAMEICRT 2 EENFMETEE LTHID T
WHSI=FHEELERALLEDTH S, —H. ZOXY
Fe—o F—2BEZHOWFHEFEDT, L& LBHED
RIETE BIEREPAMOEMRIZONT, ME—HERE
(Tolerable Daily Intake, TDI) H4E X4 - DEE
8 (No Observed Adverse Effect Level, NOAEL) @
REM@L L THRBREATEZLWIRBEEHD, 20

%, BN OGRS % R LIC R (B B 7)) Y
LEWBOEEBNFEIZBWT. RV F2—2 F—2K
BHEBMICHERINS L5285 > T o7 (EHE 2009,
2010), % L CH 64 MISHITTI X HiE, FOVBERMAR
FEFHENRME L L2E 2 BSRCEWTULEES
HRBAMEZ T TEL, FRBPAPEIZDOTERY
Fv—2 F—ZFzAVWEFHEFESHV O, &
Tl BRCEWEOFHE T — B LD DDH HN
VFe =2 F—ZFEE ZhEFEL 7 MOE FH-lizkic
LT, F2ERIESHETCOMESEG A EIC, ZOFHERE
EBROBBIZDOWTRHAT S,

2. JECFA (L&t 3 MOE §HMEFENEA

E64ESEE 2005 F) ITHWT, JECFAIZH®
TERIZFEURLAMEOEENFHEFEOEANIZRD
WA, ThETOIJECFASETIRAESMERELT
REDOHZLELONZWBEIOVWTHE—HENRE
(Acceptable Daily Intake, ADI) B EME—BEREHEE
B (PTWD % & OREREIESO L EEEORET
BRHELL T35, BEEEESABEICOVTH
BEOFEOIS IV E ZiZiZ, ALARA (As Low As
Reasonably Achievable) DRHID T, ZDEREIZS
HAIZZETR TRLELS AT E s b e#EL T
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i, LU, Z20&) E—RBOBEATICIZERSYE
ICETAEEPEET, ) AV EHFIC L BBORERS

T 3HRAEI AL i Eh T, & 51T,

DM OERIZHEOCBIZEER L AWBEORE
BRI TETHB I LR, BENCERKROY 2 7 &8
LRI L2 EHEBORP R EEEF I, BIEBEERVAD
Bt 3Ry Fv—2 F—2Z0OHEH HESRED

BHLELTRALTWBLEWIEEL -7, 72T,

FodRMSRETR. BEFURLADEICBITS L M E
HELHRZEL NLLEDEVOKRE XOWRELEL Y X
JEBBEIIRTOOFEIIDNTHER LT, T
FLEFRALTHELERYFv—20 F— X LIEBHTE
BEODME MOE & UTERBRLU i3I & & L,
RYFv—I F—-ZADEEIZH 72> Tk, ERETH
SN HERBOEETE ZREMGIZHEL 72 (N
Fv—2LAKRYZ:BMR) HEIZHWT, b hERE
HECEEL-AERE RHPAM) ICHTSEET
RIE& L TRV Fv—2 F—2 (BMDL) 2 E#7 3
Zril7, BMROZFEICEHL TR, —BHERBA

HRETRONS W0%LUTORERIZKIT S, K¥HE
FADEF) VDB K BEOEFHHKRE =01,
BMR % 10% & LCBMDLy 2R B Z L2 EMWL T
Wwakanz (K1), EFVVYZIZHWE T —4DE
RELTIE. BBAEFIXEI T o 2ACEBEET
B35 NAFT—-H—-FEHAVBILLTRTH 50
TEFEFE RS A THEVEE, BPAERBRICEVW TR
LERZUEOFHOEBRENEERETVELHVW3Z L
BERINDIH, MEREROH L 2 TEVEEIZEE
BERRBVESOMAEDLET -4 2 ZET 2 LER
boLINhi,
RBAMOEEFMIZ B T2 EHAEY 2 7 A2,
DRV % &Y TFHEE RWE O DNA B4 - &
18, MIBBERE - 7K L — Y XA B ERPABRIZ I DD S
)T 4 ANEEERKIGICT 2 HERBEEHHTE
2AEMENRAERBETLEMWS I LHEETIEIH S
2, BRTEIMETEIRIRIC AN, /2, ZD&H %
AFFIE T & RBREE 5 7D DR SRS
LTRASBEETVOEHRSRAA SN2, SER
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MOE= BMDLI10

Human Exposure
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Human Exposure
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{ Benchmark Dose }
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Schema of benchmark dose (BMD) and Margin of exposure (MOE)
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HEHTREELEF) v 3afTbhze LT, KA
BIZE 21285 TEFLBOBROE TEHIZ RS
Rexp, ERANLERGT. BIRT3KEETLOK
FHIRTESRMPBREINTE 2, ZOBR. BHH
YETidE & RFHCHEA N EH 2 BMDL 2 5 DE##
SHESBERM 2 FH & L THEAShTETHS, L
L. JECFAS#TIE., ZORFHLEFRICK > THE
ENRBARIE, EERBA D 22 OFHE LR E
EEZoh, BOY 22130 & Z0EFEHELBHERED

BMOEZIPIIHBLNWSZLELIERLEVEDTHY.

MOE OHE@EMADBREIB O EERL -, X
72, RELON-EREZD)VZA7E2EEBHLLEZLD

LREIHh, REBLBTRESH5 2 L EEHL T,

MOE #3184 5DIzfibh b F - 2 ICEHFOE L&
Frid, ZOBPIZHTB7 PS54 2L —§EI2) 2058
HIZER L AEFWUI LBV DTHB L iz,

3. N FIY¥—YF—REERV I MOE &
DB

(1) POUNTIF
TOULTIFRRY T2 IVLT I REEDEDOF
e L TEELATERRTHY. BERZECBY 58
BREES, BMERICE D REFEEDL L CEEHEER
DAMBEE LTHIENR TS, 20022 X 2 —F VI
BOWTEE 2T - REERECRSHICERIAZ I LR
ROMo>TLR, 72U07 3 FOREDLDEBHUZE
SHEREEICET LR E 7 DTH DB, 7Y
L7 X Fid 2005 4£0% 64 Al JECFA £ T LiF 6
B ez, RVFv—2 F— % BV /z MOE ZHi
BTN RBOIOCERBED—2 L k512, ERIVAE
ZL L TIRERZEOEI > FEL LTI, Fy b O
MREOEEREIZE I NOAEL # 0.2mg/kg A& / H
ThHHEENI, —F. BHAMICEL TI3EET -4
DEMIBEENTHD, v b OFAIEERE Johnson
etal. 1986; Friedman etal., 1995) THLh/-EEF —
2 2B L (Rice, 2005). M4 LIEE# 4 TIZHLT
BMDL =&ML 7=, ZO#R. FLBEORERIZLD
WK 5172 BMDLo A& 3 KWl 4 &R : 0.3 ~
0.46 mg/kgfbE/H TRKoohsZ k-7, —F
DREFTETIX. —REROFESEEREL 0.001 mg /kg
hE/H., 72 ELS5EREEMIZH1 T3 0.004 mg

/kghE/HThH B LEHEENIDOT, EBEHHICH
LTH&B/NEVWMOE & LTk, —ERMLBEREE
MOBLIZHL T20HEV50 & ko2, EEVAE
25445 MOE & LTI 100 2#&¥L L TBRREED
AT D ZENBEEDT, ZDOBE S N R
BIINT3EEHEIH D ZH Iy, BEROL b
LW THREENE U AR ERAT I Z I3 T
BOEEERL, BAAMOEIZEAL TE, REEN
& LT BMDLuw : 0.3mg/kg 8 / HEF#EL U THET
% &, MOE 3— &ML BRIEEFO&4ITHLT

300XV T &L 57, JECFASBRIODT7TZ U0

7 3 FiZad % MOE iBEFEERS/AME L UTRIK
WEDTHD, b MEREEIZBEER TS LA
LER LTz, JECFA RE T, BEHBEMERVAWEL
W32 BEOHELHW T 5 MOE OELFRL TIEZW
WA, FUE 64 BMEETHE S Wiz io RS A EY
B (ZFAH =324 b EFFERILAR) O MOE &
RIS T 2 HIRER LB AT S5 L. MOE & LT 10,000
BRI RN, BEBEOEHIIhTWEEELS
e (FED. 323207207 3 FOMOE
ZOEEVAIOREZIERL TS DT TREL, B
64 W38 THAT S M- BT — 2 LEIEHREE I3 4
ZEBABRFICLBHE NS, BEEETIRICHOE
REICEDISAHEESEZELEDTH B I LIBELEN
TWw3, ZOREERORIZE, 77IAT I F20E
MRARTHEEZEZOLNRTNBSY V&I FADERN
RANEMHLOREENRTFET 5 Z &2, LEAHIR» 50
BRBMET -2 PDBETHHIENEFEFA TR LR
BRIh Tz, X512, 208 64 RESEOR AT,
BEAERET LOREILLEZT2ULT I FORERBA
RERL ) V& I PAORE S FR U R NERERESE
BETHRTH-7ZL kD, ThE6DTF—-2L X585
EREREERPFIRTEIC > ZHETHIHMET 5 Z
L Ehi,

2010 £0FE 72 MEFE X, LdoREERITT o
LT IFBAFEIHMEINBEZ L LA 572, MOE DfE7~
FERSBRDICEWTEEIE & IZIFRROMEH,NE 2
EhTHD. HEEREIED S b - 2R &2 54,
ZOFMEARIEIBRBT LI EDERLZBDL
BoTnb, FTHANBRICET ZMERELHE. 7
ZOALTIFIZe 5y ARBEERTH S CYP2EL
Tk va I FicR@Ehs A, ZOBEEEICES
BEETEIENRENS, LEALFRELVNLOERER
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&£ 1 JECFA RECFHISN/cBRFRERDAYED MOE

Table T MOE for carcinogens in food at the JECFA meetings
Carcinogen MOE at MOE at Conclusion
(Tumors) average high level
intake intake
Acrylamide(64th)
Mammary tumors (rats) 300 75 “may indicate a human health concern”
Acrylamide(72th)
Mammary tumors (rats) 310 78 “indicate a health concern”
Harderian gland tumours (mice) 180 45
Ethylcarbamate exc. Alcohol(64th)
lung tumours (rats) 20,000 "of low concern” (excluding alcohol)
3800 "of concern"(including alcohol)
Polycyclic aromatic hydrocarbons(64th)
total number of tumour-bearing mice 25,000 10,000  "of low concern"
Furan(72nd)
hepatocellular adenomas and carcinomas 1300 650 "indicate a human health concern”
(rats)

& (100 ¢ /kgfKE) IZRBEBE B AEOE LT v b
DREBTEE %2 PBPK €5 )L (Physiologically-based
Pharmacokinetic Model ; ZEFB5RY (YY) SREET L)
CTEHTL 220K OROWESBIE, T2 YLT I FOI
PEYNRE-RRER TEM (AUC) 123 b0EEs
RHOONBEH, EEREBTHSE 7Y 43I FDAUC
BIRIEFE VXL TH -7, 72, NCTR/NTP (National
Center for Toxicological Research/National Toxicology
Program ; KEIE T FEENE LY & — / REERFEM T
177 4) T.GLP FTirbh=RnAMRER (Beland,
2010) 2T, B4 BITOMTTEME 2D
DFEN ANMERER & RIROBEOEE A RN L HERTFS
DBIREN, Ty P OMOFIMEIZ BT, JTE &R LY
RADRYFv—27 F—2(0.31~0.87 mg/kg 5% / H)
BEM I, BEORBROZYMAHMER LA (&
2), £/, ELBEDOBREEEECICLAEYIAEH
WRSAMREBRICE TS, HOIRES &L 2EE
HEBAUPBERENZH, 29 ADGEEEHEDNN— & —
RIS % BEEEZMESEL . KDEVRYFv -2
F—2Z (0.18 ~0.55 mg/kg A&/ H) HEHIh T
% (R2). SOCATLARDI ) VX IFERBEL
727y POREBARBRIZBNTE, 727YLT I FOR
A L EROTEED LR R A PR E TR
SN, T UAT I FIZE B REPANDEEEE LR SY
VHAIFTHEMRENEBRNBTE I L5, B
LOZ L ERPAEEFIZEZ T LRBEEEET
3. 37y PYEIEREIC LV RADESERKTH S
VY EIFARMPISHFET S I LIk 5N ERE

LTHH. ¥ 64 BOFHEDEED MOE (Z{45 L 724K
M, ZOFNRELFETIBILAEZZLERBKLT
B0, K0EEEOE W MOE BMEHEhAZ L2k 5,
Lirl, ZZTEBTNEZ L IISBOMESEROEHE
HOEEL Y 27 OBBIEBRNICEBEEL AW LT
»%, MOE A&z ) 27 OEHEREFO&M 4R LT
I2TEY, RABRICHBIT 3 Y 27 OR/NMNISEIORE
HOBEENR L E>TOEWSLETH B, —H. EEH
BT W O»DEE L4 7 (RILE VREFHOEE)
IEELEE»PZEDONB 0D, M4 Fv—F—
THH7 7 VN7 I P L RS AN L HERERLL
FEENLER oI LERD, BRELTIIBES SV
BEICK372UAT I FBRESREVAMICEEL T
2wy —BULEHUIB O, 72, LA L, B
DEBFEEEEICL 57— 22513, EENEENEE
ATIZRRASRH . L0 FMERBEFRENEROLENY
PR &N,

(@ 75>

75 vk, BRESRIOHOMBEWE» & HEE
RTHRRICERT 2EREORR -7 L{LE&Y
T, b MOFERBERZIRIE S BLHE L - R RPERE
KTHBIEIRBINTNS, 77 YDEEENIIFF
BThh., I ray P 7OBEY) VEBLEERREL
Z ML 2B EIZXBEBbh 3 FMaEECS] Xk B
FEMEHSREEEO VY HF—-TH5EEIZ AT
%%, DNABEIZ XA EEERBEIh TS, 77
YEDEDREL DERFHRABRTRYETSH D, K
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®2 NIRBRUTY MMDFIUNT = RIRE(CEKD BMD1o B&LU BMDL 1o
Table 2 BMD1o and BMDLo values for tumors in mice or rats dosed with acrylamide

Tumous Sex _and IBMD10 (mg{kg !3MDL10 I(mg/kg
Harderian gland adenoma Male mice 0.36-0.67 0.18-0.56
Harderian gland adenoma or carcinoma Male mice 0.37-0.66 0.18-0.55
Lung alvéolar/bronchiolar adenoma Male mice 2.14-415 1.29-2.84
Lung alveolar/bronchiolar adenoma or carcinoma Male mice 2.13-4.07 1.28-2.78
Forestomach squamous cell papilloma or carcinoma Male mice 4.82-8.09 3.18-6.02
Forestomach squamous cell papilloma or carcinoma Male mice 3.96-6.82 2.68-5.36
Clitoral gland carcinoma Female rat 4.31-5.19 1.55-3.11
Mammary glahd fibroadenoma - Female rat 0.58-1.35 0.31-0.87
Mammary gland fibroadenoma or adenocarcinoma Female rat 0.62-1.41 0.33-0.90

Modeling from the data of NCTR/NTP study (Beland, 2010)

DNA DA BB I Tnans, BEAZIC L3R
WY TH B cis-2-butene-1,4-dial (BDA) & /52
Bl & DIRIEMESAE L in vitro R TIE DNA $5EIHT
RDNAZUR) VY INBIZRBBIEINDZEFHILNT
BY. in vivo ¥} % BDA DERKIZL > T4 DNA &
RIST 2l ARIB XN T3, 20720735 v DF
M BEHESERVAMMETH S LIRSS, <
TABETT y MBI IEPAMRFET -4 XD, X
VFI—O F—ZEKDTMOEFHAET A Z L & chiz,
FAERIEMHRH > TRZBEOFVESOEEL L Tid,
AR E s & OHFIE S A L AIECH 572, 2D
535k bEVRYFv—s F-2EBERH I 20,
NTP (1993) SR ICk T 2~ X OIFMIlaiRE L &
U #las A DREETH 57z, LHr L, ZONTPR
BIHBRNEHED 2 HEOREH LA/ ES AT E
Wil EROHEREEE TR THEY D 2 & HV 72 Moser
5 (2009) DEERTIR., XVFv—2 F - ZHNE
FRBE TOSHORGHIREIATVE, TO%
D, NTP OV AL DRZAUEVMETH B4, &0
EBHEEDOE RV FY - F -2 LEETEBLLLT,
Z D Moser 5 (2009) DFEEEF — 2 12FK D1 /2 1.34 ~
1.89mg/kg AT/ H%& 7 5 O MOE FHliD 7= DR Y
F2—2 F—=Z2& ULTHRALE (%3)., —FH. BB
fliie LTk, —REFRLRARRE T3 FERER
2ZNhEh 0.00lmg/kg RE / Hi L1 0.002mg/kg
H/HERME 5h7z72%. MOE IiZ 960 ~ 480 & &5
Eh, IS DEITBEFERPAMBE L UTI, £ b
BEBROHBLVALTHI LTI N, LIAT,

7w &AW NTP (1993) RERTRIEE R A MEH
ETLREBIIRELTED, NUVFI—I F—-ZADHRE
NTEEDP -T2, ZOEEIZTy MFENIZRELTE
D, b bADSEREIZOWTRBAL A TEVWE NS T

IhoTnaZegERE &N, 4EO MOE & UTIiLEF
iV TEY, L L, FHERSE T &0
HE&ELTALZRBREZOI Y FRL V MIEEL
T AN X LREPEITHTHEI NI FENRT
W5, 51T, BMEAFHMEE LT, BRI RTOR
mAERET I HET - 4P RB LT3 HP R E{RE
X2 BN OBEROEHREICET 2 ERSENT &8
LENTHD., PPHRPREFERERE Ko TS,

3) %

CREIFEBEART. BARICEERLED 30T
A LBEBCROBEE > THEELTWS, EEeE
IZD0TIE, BRI L 318 ThES K URS AN
BT 2EEMANEL K0T THED, JECFA S
BBV, BFHRICK T 28BAKFREICE D%,
527 2 (1983) 1ZHWT 0.002 mg/kg fAE / A
WEMHE—HENE (PTDD) &L THEIHh., Z0OHK.
F33EEHE (1989) TRIDMHELBRT 5 L
12, EHE(EIZ PTWI ¢ 0.015 mg/kg hE /week & L TH
T &N Tz, TARC OFHli (1980) Tik MIHL
TREPAEDD VI L — T LIZHEE N 2004 F£0
M TIEEE. ik X UBERSAZS SR THEL L
TR 6Nz, X 5122009 EDFHE Tid, BREN
BEEHTIE H 34, B, Ak K ORI A L OB
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K3 YIABRUTY MADFIVIILT ZE RRES(CEKD BMDio BKXU BMDL1o
Table 3 BMDjg and BMDLo values for tumours in mice or rats dosed with furan

BMDL
Tumour Study Ssgciagsd Evl\f Eé(:_ ((gg;/)kg (mg/kg1 0bw
per day)
Moser et al. (2009) Female mice 1.87-2.86 1.34-1.89
Hepatocellular NTP(1993) Male mice 0.49-6.66 0.35-1.85
adenomas and NTP(1993) Female mice 1.63-6.88 1.07-4.20
carcinomas NTP(1993) Male rat 1.64-1.92 1.00-1.34
NTP(1993) Female rat 4.82-6.47 3.16-5.25
_ NTP(1993) Male rat 1.66-2.47 0.97-1.98
Leukaemias
NTP(1993) Female rat 2.13-2.98 1.18-2.29

HUELEf I N, BRPADAF=XLELTE, FH
tEMIFEHERELLEORUATHEERRXELT
W35L0D0, BEEDNA LRIBL THERE L TOEER
HERTOTIEEL, B P ARZEY 23T 14 v
IHEL DNABEFICL2LDTHELFLON T
%, ® 72 E2ETIE. IARC (International Agency for
Research on Cancer) (ZHIA TEFEOIKMRPKETITH
N7-FHEAR G EARLE LT, L EEWO & EHEG % 17
FIDIIRYFv =T P2 ERAVEBIE T/, E
BREMERAWEEECRORORBI L 2N LR
BAABRIAE L EEEEERE AN, RV F
V=2 F—AEFAWEBIRICE, BREDRBIZEY 55
RELTHBAER 7+ 0 —7 v THBOR Chen 5
(2010) DHEEAVTfThhi, B¥7F - 2IZw7T 3
NYFv—2 F=ZEOBAIZOWTE, @AV
2BHDTF— EDMIDEFT ISV DOPDFESFEFRE S
hTnd ((HS, 2011) 28, 22 TiE. R4IDRTH
2, BBKRPOCRREE T Vo3I LT ThERT
Yo DOHRYME L BRI EFAWTR Y F -7 F— X%
EFEALZ, 72, BMR & LTk, RAWEEEHFED
B L g 12lin A DERBIZHNTHER LM Bl
T&/, RIEOEMEBER 05%TH->72Z 25 05%H
BIREIN, 510, BKED 5 —HERENDERIC
2. k& & LT3 L/ H, @A, 5DE5E T5ng/ H.
hE% 55kg & LTHEL T3, ZOHERE. BMDLos i3,
30~50 ng/kghE/HERAEE b, o FEE
IZIZ—HEOKE (2~4L/ H) RER»5OENE (50
~ 200 pg/ H) CHHRH 2 Z LIZHE ISP HEREEE
BT 5L, HH X472 BMDLos : 3.0 ng/kg tRE /7 Bid.

2.0 ~ 7.0 ng/kg RE / AOFEITHYT % LHEE S hiz,
Z DFHTEFEROMEIZ, ZRETOPTWIDEE + —/3—
Gy FLTWB70, #Eme LTPTWILIEEY T 5
NBZrekot, LAL, SEOEITIE. RE26
D e ROBREIIPEITKRGFT 5B a8 KE M. AH
LR EZ OO FLEHOBEERLTINEEIZETS
MREFBELTCWEZER5, LRILAMOH FHREIZK
HLERNELERL TCRRPSORBLED-LOE
T BEMAECEEERSOMROEMIES S hz.

4. NoFv—JRK=-REDFEHICEET 25
#OEE

JECFA @ MOE FHillii=Bib 53, FE RIS =
BUAEBEEEIRYF—- F-2BiIZk-> Tk 3
ZEBAERELRSTETVS, $64HEHTIHEESE
BB T BMOATH 574, ER2EEHET
i3, REROMISERVPAMFEBIIILTENRV Fv—2
F-2fi2EH L. FHEERK (UF) 2@HT5IL
T, TDIDBEZF-> T3, Flaid, KOS
BLCid, EEASENRE LAFHEIIBNT, T b
DEEENOHELRLEZIUNTVEETHI L LT,
BMDLi: 0.11 ~ 0.18 mg/kgAE / HEZEM L. #E5
HE5458%0 0.06 mg/kg tA%E / BIZ UF: 100 %M
LT, THAEEEL LT0.6 ng/kgAE /A (PTWI L
LT4 ng/kgthE/ H) #F/EL TS, £z, BIEHR
BOFMETIE. PRI V74 TS 3HRIZEVL T,
FRIRAND 50% D 3 Y RMDALHELEZ TRER
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K4 RUFIT—U R—XHVWERBEICKLDMNARESR (Chenetal, 2010) OBRHET—%
Table 4 Stratified data for the BMD approach of lung cancer cases with arsenic exposure (Chen et a/.,

2010)
Inorganic arsenic in water Inorganic arsenic total  Cohort RR N  Adjusted
Category range Central estimate dietary exposure incidence cases
(Hg/) (Hg/) Hg/day  pg/kg/day

<10 5 90 1.6 0.021 1 2288 48

10-49.9 30 165 3.0 0.023 1.1 2093 48

50-99.9 75 300 5.5 0.021 0.99 907 19

100-299.9 200 675 12.3 0.032 1.54 909 29

2300 450 1425 25.9 0.047 225 691 33

% BMR & LC&EL T, BMDLsoffi& LT 0.11 mg/kg
E/HEEM LTS, 2O, HAZLLTO
UF: 10 #@MA LT, PTDI & LT 0.01 mg/kg A% / H

BREL, TAFL =L /- (DON) KL TE,

SESHAR (ARD) OREICEAL T, RNORYVF

v—2 F—20.12 mg/kg FE / HIZ UF: 25 2@ L T,

AR f D& U T8 ug/kgRE/ HEREL T 5,
EENZGE, RVF2—I FP—-2&RKDBZ-DDETY

YIOFHER, FMBSETERA A LFEIIEDN

TWd, L2Ll, SKE, EEIWERWEREAMR

BT — 8 DRI 57=20TERD & S 7% LB R HE M 24 5 $t

EEDFTERP 720, F2RTRKRA LT — 2 O

BICE U2 2479 201 ITioRnd & 5 ket %

TOBER D 7=,

@ 7 -2 OREWTFHOHERL,

@ IYEBROEEOL MIBJ2EMENERYEDTE
i

@ ZEEF—4Tid AR (fIoRBELEL) LER

(BEY 27 ~\OFREE) ZHEEIZGERT 579
D7 — 2/ (eROF),
(BZET — 2 ORFELERENORY Fv -2 F—
AEEHICOWTER L2 (FEHS, 2011] OMEE
(http://www.jstage.jst.go.jp/article/sangyoeisei/53/
3/67/_pdf) % BH)

@® BMR . 10% Oftiz, 7 — 2 OEOEWEN., &K
N ERFIIADLYEEER (R BERR
2018

@ EBRULATVFRA Y MIETEEZENETLEE
KR53,

@ JDEIWEHAMABVEFLOER, [HEAMIZIZ
BAELEETALDS B, &/INDOBMDLE %M H T

BB, T EARL0FMTHRRENZB3DTH I
A3 ALBWETE REEEDS LW BMDL %
HERLE (75 v 0f) ]
® Etlxv 7ty 7DMH JECFA £ Tl
United States Environmental Protection Agency
(US EPA) @ BMDS (http://www.epa.gov/ncea/
bmds/index.html) & #* 5 ¥ & National Institute
for Public Health and the Environment (RIVM) @
PROAST (www.proast.nl) %ZfHH),
Fo4EESHETHEALZZY 7 P27 id. PROAST
DA TH 722, 8720 TIHAEERE S DON B0
T. EPADBMDS MR & iz, 5, FT72ET
EBMROEERHEAL AT -4, Y7 Y17, %
FNUDBRFHDO7-0 D p 8% EXHEREHER 77 7
BERE/ VT 7ICRBTIILLLTED, A
BOZHENLERE A TS, L L, JECFAZET
. N Fv—s F-XFRILIHERGETY V7
DEHIIRENERBIIS 7B THIIL2HLTE
D, BHEBICHUCEHEME T4 £ AER -0 D fEE
TN—TOBRBEHRL 72, Bz, EFV V2T
& ZDOHIR (Constraints) DEFHOHER, FEEE R
HETZ:002547) 7, EFABIRORDOIC,
BETLOBEEERIZY A P E2TTRELT 5 Tk
(Model Averaged i% (ILSI Europe MOE 3 #k ; Benford
5 2010) HAEESR http://www.ilsijapan.org/ILSIJapan/
COM/TF/sr/110520_MOE.pdf £88) DO#Et. #¥ 7 —
SR LU THERBRET ) VI E2BEHTAFHEIIONT,
HMFICE BV ¥ a2 — LEENN—EF 1 X838 S h
TW3,

ILSI No.106 (2011.7) — 43



JECFA [E813 2752t ED BMD FE7Z ALY MOE

FHImCDOWT

5. EbUIC

AR T3, MOE SHliOBk 5 L CRIES L. MOE %
WM T 70D BMD FHOBEIELE 5T TRHL
724, MOEFHi & ZDFERBE 265 ) 20 FH D
EHEPHEAIIDWTE, BANICIZLA LA THE
W, #E2IS. ALARA BRIL BELD, —ROKRELNE
FXNBIEIED, VR BEIZBVTREIAEDD
BELEDUTEHZ LIZTHTS 50 TOHERID
WTRZIAET, I VERIATETHANLS Th
B, X510, BERIH-ABET ST LOBEIZON
T4, MOE % (i Lthw 7= 2005 £ 4H & . ZOK
EORHOBECTEEMIIOWT S Y X 2 BHEE |- [
IIEABNETHB L XRTUEA, (B bhERIE
EDESIZY R BEBGRIC KRBT TRV TS 5 5 b,
ZZIZHETEHI®<L. CODEX DiEFMEHSE (CCCF)
IZHBWT, MOEFHiATRETEY A 22X =D AV b
DFABEREEA 7Y 2 VOB O TOERNERE
Bt o720 U 2 BHESEHIZEBE T S MOE /i
Lo T SRORENEENE LI AT B,

<>

AL, BRRERESAREREPEFMEIN M
% THENIGEFIMIc T3V Fv—0 F—2ED
WRNZEEd 5% (BRERS-1007) | ORI % 2
7=,

<LFXE>
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& — RAETHMENEE TENRE
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ILSI| Japan B iRID L
[UZZsHAICHIFS TTC BRI

RH/I BRI
TR ERELER

il T

R B

ILSI Japan iZ. 20104E12 H9 HiZ, [V X2 3HEiZ3k7 5 TTC OFMM] LELZEREY vRY Y L%, EEKRY
-2y bA-L (EEEREAX) TRL 2, SHIITE. FREE. EERL L, 58200 AOBMEHH -7,

AL UvRVY LTI, REUFMEAHEIZBTZ2 TTCOZEAFIZELT, OFEZHFLOUERL, EDLS &5
BHOE L T30, BEED LS ZREVZFADATVUEIDOA» 5 E%:, EN4 4. B4 20OHEMEEBBEE L,
TEEE TR0,

* % ¥ ok k% ¥ ok k Kk Kk k ¥ Xk k Xk k ¥k ¥ *k ¥

<Summary>
ILSI Japan hosted the International Symposium entitled “Usefulness of TTC Concept for Risk Assessment”

on December 9, 2010 in Tokyo, Japan. About 200 people from industry, government and academia participated

in it.

1. (IUBHIC

ILSI Japan i3, 2010412 H 9 HiZ, [V 2 7 ZHfiic
B335 TTCOFRM] LELAERY YKV Y L%,
E#EAFEY - 2 ¥ bh—b CRRERSGRX) THREL .
YHITATEL WFFRERE. EEER L E 2 5647200 ADOSM
BB o7,

M2 bR3HEEFORTHTICERSLFHEICE
BTehTnwsdetnwbhTWw’b, TTC (Threshold of
Toxicological Concern : FHFHBESORIE) &3, ¥
NTOLFEWEIZDNT, & BELT TR S 2 AR
faFidaneT2aEN L FOEEREDOREICET

ILSI Japan International Symposium; HIROYUKI OKAMURA
Usefulness of Threshold of Toxicological Executive General Manager
Concern (TTC) Concept for Risk Assessment Quality Assurance Department

T. Hasegawa Co., Ltd.
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ZWETH 5, HICERPITED THRICTHET 28
FHOWE LT 2 Y — L LTHEX A, WoH»
DHABTIGHI A TWE LI, BELHBSORE
PR E T B,

KU VRYYLATIE, REWFHESFEIZHBT 5 TTC
DEZFIZBEAL T, OZBAZFLORKR, LDk %

FEIELTO300, BELED L D ERE»Tabh
ThW50»%5 L%, BIN44. B4 LDOBMR%E B
EL, THEWEEW, KV VYRYY AeRBET B
&7z Tid. ILSI Research Foundation CK[E), ILSI
Europe HED TN EWEEE, BFNA AT v A
Fot v 4 —BEBAFMRICERD ZHE W20,

AFHE— (ILSI Japan)
2. FS | {ERO—RIEU R OFHEBZE. BKO. BES TIC (SEETZ0OH
RUBEF (BIEESBRRBELERTRA
B‘BEBE (BE/\1a7vEerfrtys5—)
® E (BREERERTeMHhty45—)

TTC OE#H - I5R

5. TTC RREOEZE - B, BLUILS! 3—0OvNICHITAHEBIORTE (598
Corrado Galli (University of Milan)

Timothy Adams (The International Organization of the Flavor Industry)

Susan Felter (Procter & Gamble)

8. ILSIKEDR DER TS : {tFNEFDORERFEDURICAITT

Alan Boobis (Imperial College London)

LHEAE (BIERRREEWZ

ER \ERE— (RRRIUEKR. BFsHRIEZESE)

<7OJ7L>
10:00-10:10 1. SR
10:10-10:40
10:40-11:10 3. EHAEICSITDRIBEOEFE
11:10-11:40 4. EfnmED) X5
11:40-12:40 BIRH
12:40-13:20
13:20-14:00 6. TRIFHHAD TTC DA
14:00-14:40 7. BBIYRRAYRSEDTIC
14:40-15:00 Az8
15:00-15:40
15:40-16:10 9. BEROBR2E - BEDOUROFHBICHIFS TTC

HBEFH

16:20-17:00 10. SEOHADIBEERE
17:00 1. EAsKRS

IN\EfE— (RREIEA. BRSIHREFRES)
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2. YURIILBE

(1) BE1 ERO—@HOE ) X 7FELE. LU,
BESTICISEET 20

AL EE T

(Bl S7 R % 5 S i A T2 )

72 L+ ARV ad RV /AN I oic A = 1 3: 0 b I 87
FHEOEAFEN L, TTCOEZ AL BELED )
DEVWSEADFTEE S,

A2 DOHEIA4DORELELORET, ZO—DIC
BOREUHERE S22, L& LBBIZEBREN
Y- P22 xEH0. FICEPHELSEDOWBEMFENY
ZA73KkEN (K1-1). ZhHIZHIET 5 -0 HAENIC
HEL TSN TSR FENERRE) A7 FWT,
A0 OIBEHRE (VASFHE. VASEE, VAr3
2=y —vay), Bl ZASFMOFHEEEFLL
G R g

BRI CRE BRI T — 2 2 KIZH D BRI
ffibh 2 L OTHROHBHAEHETH., HFET— 212
HOERETHHIILEHAL (AT IV E%E
EoTWT, FEMIZY D) 27 248EL T3, HE
ELTIE (K1-2). EEICRREEHELZRDTVHBED
Tho THELSERTD [VA7] 28 L T35 bi)
TidZa<., BleEEmT, BIE. kK EERMIZHS R
A (MR E NOAEL 75~V Fv— 2~ & BMDL )
PRENAES L LTWD, #2BHEL7V—APr—X -
VA (SRETEEBIR) TIHBFFME 550 TE
BRORBAZEEL-HEVBMONB &I ITh->TE
IVRFRAV M2 ESEAhEDBTEASh, BEHREK
LERIRICERESINS I LD DEAIPENA TSI
TiT &y,

—71 . WEMOEEDOEROREMHERDFH

(X 1-1)

BRIZELELERKRGNT—FDHS

brent. R A
DRYEN

(X 1-2)

REEBREOCERANYOHEDEE

s ERICIIREVAEZROTVIDTHOTHEBLEKRT
DIYRY EZFHBEL TV S DT TIEREV-ESBUEERES
ICAANTEEETAMEDNRVFHEIZIZFDEEH
TlEHBNEE,

o KYREEBNICIRSEA
NOAELASBMDLA
SET@Ic OV TEER

- [EEREIOEZLER. EbAOSE

IURRA U MAYREER AT LA DA E D EMIDF 4>
BEREHOMFLGESHTHYRERRLETNIIELTE
ZoNTWSABTLE—BLERENAHIHITTIEELY,
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2. 9 ALOP (EYU)LEEMRREKE) 28T
THhEEKT 2 -DICERR %éﬁﬁﬁFwd&&w
Objective (FSO) %#EREL., FSOZERD DIz T
%1~y®%h%hmaﬁﬁﬁ@éhéﬁk®ﬁ%ﬁ
B (bdnid) BETH5EKBEZEE Performance
Objective (PO) 2#E® %, ZOFHEETIIERY 22
ERALTEOENWI EHPHL 2 TH D, BRI
ROGMETEHOIPHROFOHRIEL NS (BEL
L Tl Cost per DALY % &),

RIBREERPADEOMBEEBAH - (K
1-3), EHEBICHEOZVETL (BBEV/Y TR
BRIV 2o BEaLEEA2AE0) EFLZ5hTEL
B, BROBEFBEUERSAWELR S, EhBHEHENR
RPEAELIEOLr b EVED, VAT TRV

12k BERIEM T AE L 57z, DALY (disability-
adjusted life year : EEFELEME). MOE (Margin of
exposure : mEV—Y V) MBI &,

BIZEERPAME TS > T & BEMTERIERTAE
TH5THAI (M1-4), LhrLBEELZRDE=DD,
MENEFERRG, ZH5ZERE (D) 2o 8Y
DEREEIHE) FROIVLERHDZIONE D h, —
FLTOY 27 ThHIEBEIZLENWE W TEL &
%, fl& LT ALOP (BAHHREI#IZ 1) % W ERE O
&) R ERhE

VAIDOREL L)Y - ZABFIZOVT (X 1-5). &
EmPOEWEICEL TE, kKELY 220w ->TEH
BAEED) 27 DR TR/ EWZE, Y Z2T7DOK
FEEVY—ROBFIEHEVEBE LI ELE, /I
EWVWY ZZIZK BADY Y — A EEIK ZEMNESET
BEDONEINPELBNEEEL, J—¥y L OR/MED
X A SRS e,

SHOBL >R

- Ak ALOP BBIRE TARD LRET I LELRH S

‘TTCTHhH-TEEENEYTY 222 HELTWS
ZEIEDLD RN

"TTC 2 EZ->»FIZ X S IZABNHAENLE Y 2 7 5F
fli~NDES>izF e ohiz,

FICTTCIZBL TR, TTCHAT7/YY P TLE L W
IBALBHBEAIN, HBIBENEWY ZZIZEALT
BERIC A DHIRARIZF F R ERD T T LIZE-
T. BohZ)y—24MOKRELY A7 EHIITTS
AHBREENLY 27 M2 750, 2RO LBt
ORI TTIELWERIEh .,

(X 1-3)

BIEEERELSAYEDRERE

- BEOGVWETL REENEOTRITAIEURINERE
X EZ4L

+ ALARA(As Low As Reasonably Achievable: & ZR 1%
B HEETTEARYVEESTOEENEORES
BETHIL)DRE

o TISRXRLUTHIVLTER SBEEKRRILKFE. ZMO
VYTEURE

SENHEERCRIMENBLDOIDOIMSEN,

(X 1-4)

BUEGEEENAMEIZONT

Jﬁ%eﬁ%ﬁh%ﬁf&?’(ﬁﬁ%ﬂ@l JISEREIEEES B

TH5S

» LALEREZERDOZ-HO ., IS HFEH G

+ FDAIZLZEGPISHFET IEERDNOLEDORMIELS
microg/ A/BIZ1DDER

« FHELEIE(DFYIRIAENERLGEERBIERDD
DBEABHIDMNESH—~—ELUTDYRHITHIISREIC

LBWELSFELHD
->BIEEHOH ISR
(X 1-5)
Z\
'JX?G)K%‘&‘:U‘J AEE5
WhhSMERS
ARFILERROAHCIZ
- REURIENSTHER
EEGURIDBTIZLE
BNEL
RIDKEELI—AD
WEORBRS | g mrummstan
5 7)
ERTRBCA
A e AR MO RE MR
P 11
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(2) BE2: BPAMICH T 2RBREDEE
BEEA
(HENA T ATy 2—)

BEEE R, BEHEERSADECRERS52ES
MPIZDWT, ZhETICITE>TZoN-FEET—4 %
HIZkEEL SNh

OB DIZITEZROEBAMENH D 1 H 1.5¢ EH
LTWwa b Tvsd (Dr. Bruce Ames)s ZhET
— RN BRI R AMBEORD ANEITIZREL 0
(ERMER - RS L 3hTEL, KALICEESZVLO
. RS AMED BERIER A MREET 2572012, kD 2 ~
SENPPDIREVPAMREBRICRA T, EHE. BIVBARE.

(X 2-1)

RIS, BUEEL VS RBADX H =X LEZEEL
DD, BIPAREICERELTAET v bERAVRHRE
NAMRER T b, (KHAETORLPAME “weights
of evidence” DB b T SNz,

FHEL LTI, GST-PBMMaREE Y L, Z
heEv—H— L LTEBANZHET S LWV HEL
b, FEBANPRETSY -2 2LLT#&
HY, APl CoOfE, VNS T DNA HIEEZE. Bt
)2 b L ADOFR, Z5 L7z DNA OBFICHL TEHE
LRI ZVBEOMEVEREI S, ZhHEELEAT
A=vx—vaveind, ZLT1HOMAIZEZ 57/
ZAth 6 MfasilE, FinARE. BPADRLEL NS ERE
2Ed (FaE—val Fufbbgira?) £, Th
5DBETEBIZAERTIINVANALBIEGEZ 5T
L0528 (X2-1) $FESNTERMPTADNI,

HPBAYE MelQx 1E. 7 v b2 100ppm ~ 400ppm
TEZZ LA AZRI T2, b FOEHEIZ0.2 ~
26 g/ HEbhTWBEDT, 100ppm YA FOEHE
BMTRAPEIZ0»Z2HNS72%, 1,180LDF v b
ZfHvy, 0.00lppm ~ 100ppm T, 32 EREE 5§ % EE:
BT bh7z, GST-P BHEMARE DAL 100ppm T
AEIZ, 10ppm 25 FETIE A VWAL 72, MelQx
@ DNA fHiifA g, JEE ISR & mERIZE

Carcinogen

" / \ Metabolicactivat/ik
Inactivation

ultimate carcinogen

Non-DNA

N\

Cancer-irrelative
mutations

DNA repair

\’I“\l
Normal A—C mutation

Tal™
1T C
\, 4% ,\!
G
Mutation

http://www.intelihealth.com

e Apoptosis

(3]

Chemical carcinogenesis mechanism

Initiation

f \ DNA adduct formation
4

Oxidative stress

DNA repair error

;a}.

GST-P positive foci

Mutation: Promotion Cancer

irreversible change

Preneoplasia :
f' cell proliferation

\ Cancer:

malignancy

Apoptosis
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L. BB b L 2D —H—T3H5 8-0HAG (8-
braxoFrEv s 7=v) B, lppm THEEIZ. £
LT 0.1ppm 2 SEBAIZHEMLE, Zho»6ERL
BOEBVPSBEINE, ThEFhOY - —-Ilk-THES
BRREZ I b o, KENGBIETERELH
N5 7=-DIZfT bz Big Blue Rat %72 in vive ©
Ames FREETiZ, 10ppm » 5 Lacl BIEFEENRERIC
20, BCH#O GST-P BHEMIREIX 100ppm TH
BT MELLEHLEVERD S, BIRTFERIT L
DIBDFMER L ZWERH D Z Liibhotz, BAE
ZFOH-ras BEREFEKTHD, A =¥ 2 —> a Vi
EANREREARCTH 720 T IWIITIC 1T 2 BiE
DHEEERIEL &9 & L2ERTE., DNA HHIEwK
IZIFZER LV GST-P MRS 100ppm THEE &
WOBRTH 72, ZhoDZLh»b, MelQx DHEE
RISORBERS & (X 2-2). DNA iR IEREIZIR
DFMERALBEOENR D > TH LB, & HICIAWE
HALZOET. BB X b L A, H-ras mutation. lacl
mutation, 4 =23 T~ g VERLEN LMD, KD
DEALT S % GST-P FEHEMAaRE & 5 ICBAWERL
TVEMDH - TAS B2 D, FFRAADRER S 5ICHE
BMERLZVWERS > CAB LM -> TS BEA3 &0
5w o hiz,

OBERIZB T 5FRBA,. BEIRVPAWETIEIES
PIZDONWTREERE SN, 1Q. PhIPRN-= e Vikds
Y (VrFr—tugIv, VaxFimbayiIy) i
ELREPARME. P L ERNRELAFEETE I L
PHSMZEN, 51T, REMH ) DERHPAMIZE
PUESHERIZDH 5 2 & NFE S iz,

DEDEBOKREZLYEE (K2-3). ZhETE
DEIT0IZREDELHREEAON TR, HD
XIIEH S, HIBRERH B EZERXATEVESLS L
IRBB OIS, ERT— 22 0RBAMBEDHHEHE
BHEDBERE A S & (K 2-4). WEICKD. EFGRIE
&, RELBER S5 Z L Bbh o, FICERPIZE
HETEEhAWEIZHLTE, BZEERVAWEIC
BBMES S 2 LW FBAHT, VASEE, Y X5l
ZLTWT2TH A9 LEIEhE,

(X 2-2)

Risk of liver cancer:
Response curves for the carcinogenicity markers
dependent on the dose of MelQx

/
s
/ Liver cancer
GST-P .

8-0HdG positive foci P
H-ras mutation

lactmutation
Initiation activity

MelQx-DNA
adduct

Controllevel [l i e e +

MelQx doses

Conclusion: Exist: of a carcinogenic threshold,
at least a practical threshold

(X 2-3)

Conclusions
Response curves for the effects of
genotoxic carcinogens dependent on the dose

Carcinogenicity at high dose Carcinogenicity at low dose

H Dose used ¢ Dose used_ Dose
In the previous inthe
i experiment present

experiment

Existence of threshold {practical or perfect)

(X 2-4)

Genotoxic carcinogens and thresholds
1. Primary mutagenic carcinogen
— Practical threshold
: Heterocyclic amines, N-nitroso compounds
2. Secondary mutagenic carcinogen
— Perfect threshoid
: Potassium bromate
3. Primary or secondary mutagenic carcinogen, but
carcinogenicity based on cytotoxic mechanism
— Perfect threshold
: 1,4-Dioxane
4. Genotoxic, but non-mutagenic carcinogen
— Perfect threshold
: Dimethylarsinic acid
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(3) #E3: BEEEMOY X7

(B REEM T 2 —)

MERER, LF2LI7 M) — A/ ADELS, B
ZHEMEORE. TTC2ED TESHREEMEED LI
Al L TiFiFkve, D3ROV TEEA R BFES
iz (X3-1),

[BDEZDOLVEEMELD, THHADBEZDTS
DIFR LV, EHICTHOAMRBZZ Lidarbriroh
Lw] GFHEE) w5 XEEBH SN, ESICHhs
B3TLDYHA LY APV H 2T — - FI TV REL
SUNANCY (/e

ek, BIEHFEMHIFCEMRNFMEATEbh TE -
W VA2 &FEZBRTIIRIOBEEMAZNET,
FAEPKBELERETHD I L%, 375 DILEHO AR
REDEBRT -4 TIOD6~TROBWIEHZZ L&D
MENTz (Ames SREET L [FIRR) (X1 3-2).

/-, REBEEDOERE LT, 199 FOEEEY VK
VU LhE, RORMBEEMET SN

+ Absolute threshold

- Real (or biological) threshold (Perfect threshold)

* Apparent threshold (Practical threshold)

* Statistical threshold

* NOEL (no effect level)

* Number of hits

BIEFEEIERAICIRESR 2V, E Lhkns, &
miEII L OB LA THIDTEERIES L
WO RERICH L, d@EEES 220 2,000 EOMA % BE
T35/ ER T, BEMAaE A 100 HEISHERe L TIT
%57-& 25, Practical threshold 4% % &£ &% bz
(X 3-3)

EIFRAYIZIZ, DNA ICERIEA T 2 2R ISRIE %

(X1 3-1)

Reguiatory Science
Science for risk characterization for RISK MANAGEMENT
AND RISK COMMUNICATION

Threshold for Genotoxicity

Definition of threshold; no existence of threshold for
genotoxicity?; DNA targeted and no-DNA targeted
mutagens?; threshold and power of the assays

Future

Some evidences to reveal practical threshold in DNA
targeted genotoxicity; revised strategy for safety
evaluation on chemicals.

Sdakasw TAVASHI/ 2910

(4 3-2)

=
&1
=
]
E
2
=
Q
£
=
3
2
®
(5]

Dose (mM)

A, HEEALAZVWES 2 0ERES D LI
EFLEIEWVWIFEZIZH > TE/, Rec assay. Ames it
BR, REKRE L litkge e 7 R 2e AR T € Practical
threshold 2% % Z L A2 E LT\ 5,

ZIZT. 52— EOHEUTTRERENBEZI L &
W& D% Real threshold, HEVBE I ML NED %
Practical threshold & DEFHAEEK S N7z,

FLHELT, BERE MIWNTB) 220%52EZX5Z
ETHD,

- Hazard Identification TIZ ZEEHOBEH % ff 5
. ELOERS LR B S Z EHAER. In silico
evaluation, Omics ZE A S L DIEFES . In silico
evaluation TEHEDOHMUMEZZEA TV Z L &K,

- FHEME (dose response) % R2%5A. BB TH
ZDEVHE (RAMEISEY) TOBRKE e POV
REBFCIHMETAIZIIHYA— T3 ET Y ZAANE,
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(12 3-3)

10000

— J
0 0.0010 0010  0.100  1.000

Micronucleated reticulocytes per mouse

Dose mg/kg

MMC i s ™
L 3 \

1000 - - 4 | 200K
: T v ) L}

100 ; , . ‘ 20K
= —’—O—rJ;
1 . . ‘ Manual

10 L < & _» I' 2K

10000

»E()L\;_/e’——/‘/‘ Lag
1000‘\ \:_L/ 200K
100 !

T R = 20K
Manual
2K

0 0.010 0.100 1.000

Mouse MN assay

10000
| Ar

a-C R T
By ]

100 r “._§_*_41/| 20K

|
. | Manual

10 L ;F . — 2K
H : * s

1 =
0 0.1 1.0 10.0

Dose mg/kg

Asano et al., Mutagenesis (2006)

- Z2FZ T (exposure analysis) & IEHICEHE

BIEEMEVHE. BEEERSAMEOMETIE, Lk
ALxiE AT, TTC 2 REMFMOPIZHAIRLZ &
L PUT 2

LakRsn (X 3-4),

(IX] 3-4)

Human
Risk assessmen

Dose-respo%posure analysis

,
Any useful information

In silico In vitro

evaluation assay

Omics In vivo

assay
Etc.

Mabote LAYASHI/ 2010

(4) BE4: TICHREDEE - BE. LU ILSI Europe
ICH T 2HEBIORRE (G519HY)
Corrado Galli

(University of Milan)

Galli &R 2EIZHIT T, 1) TTCHED K S IZH
Ranzh, (2) FrLWIRHE L TILSI Europe 2T
Ko GBI T 2R, IOWTTME S Nz,

ILSI No.106 (2011.7) — 53



ILSI Japan BB VRIYDL [URIFHEICSIFD TTC DERM]

(%] 4-1) FRDRETIZ, TTCITEENL ) 2 7 F DY —
LTHD (X4-1). KEFDA OEEH S DBEHIZET

THRESHOLD OF TOXICOLOGICAL CONCERN (TTC) )
RS CRARACTERIBATION 3 MM OMIE, JECFA 5 K UEFSAIZkF 37 L —

2N —PIE OFFfl, KRN EHE ST (EMA) TOREE M
P OBIEEEAMP O 2 EISHHAZhTVD (X

The threshold of toxicological concern (TTC)

is a pragmatic risk assessment tool that is

based on the principle of: 4-2),
- = N ) - e - ==
establishing a human exposure threshold value EARMIZE, LFIAOMEI L3RI Lic, iR
for all chemicals B2 2T —42256. fEHOFEBEL &£ TTC OfEAE
below which there is a very low probability of an rh, BEUEBBEESNAHI50 L7 — 212D T oM
appreciable risk to human health. HMOWELfTEDN TS,

ILSI Europe DEMR L — 71X, BEPISHLRIE
& UTHAET 2 R OFHEIZ TTC DR % #dt L
7o 5 EXMED B AR FIESRE SN (X 4-3), Fa
7 )ICRH & 0 B REOFH B L CER RSO RRKS
DFHE B & LTI E iz,

(IX] 4-2)

TTC APPLICATIONS

Migrant substances from packaging materials (USFDA-TOR- 1993)

Flavourings substances in food (WHO-JECFA 1993,1995,1999....)

Endorsed for the risk assessment of chemicals (WHO-IPCS 1998)

Non relevant plant protection product metabolites in ground water (EC-2002)
Genotoxic impurities in pharmaceutical preparations (EMA 2003,2004)

Flavourings substances in food (EFSA 2004)

Genotoxic constituents in herbal preparations (EMA 2006)

Suggested for Registr, Evaluat, Authoriz and Restri of Chemical substances (ECHA 2008)

VYV VV V YV V VY

Suggested for application to aquatic environmental exposure (2005)

Suggested for application to the cosmetic ingredients and their impurities (2007)
Suggested for prenatal developmental toxicity (2010)

Suggested for mixture of substances potentially detectable in surface water (2011)
Suggested for risk prioritization of trace chemicals in food. (2011?)

YN Y Y ¥

USIWERSITA Dad
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(4] 4-3)
TIERED APPROACH;
PROPOSAL TO DEAL WITH UNKNOWN PEAKS
Proposed tier Background
Tier 1 | Exclusion dependent on sample For some samples, it will be possible to
source exclude the presence of some or all ‘TTC
excluded classes’ on basis of their origin.
Tier 2 | Exclusion by chromatographic Analytical techniques are relatively specific,
technique, sample preparation so that a peak detected can only stem
and/or detection method used or from a certain range of substances. They
partial identification may also indicate the type of substance
without providing a full identification.
Tier 3 | Exclusion by targeted analysis Analyses designed to detect certain structural
elements can be applied.
Tier 4 | Dietary exposure to food sources Due to nutritional habits, exposure depends
containing the unknown peak heavily on the food type.
Tier 5 | Quantification of unknown For risk assessment, the concentration of the
compounds unknown peak in the sample has to be
estimated with sufficient accuracy.

L) STUDHE £ MELANO

EXPERT GROUP ON THE APPLICATION OF THE THRESHOLD OF TOXICOLOGICAL
CONCERN (TTC) CONCEPT TO UNEXPECTED PEAKS IN FOOD

ILSI EUROPE

(5) #ES5 : FFEFHEAND TTC OIS — Cramer Decision
Tree (DT) (Cramer ¥IBif) & TTC
Timothy Adams

(The International Organization of the Flavor Industry)

Adams &3, 7V — N —HBEOFEMIZH T,
Cramer 512X 2 EEN SOV L TTC OB, H
WristOUCEEILR S KU OIGRIC K 2 EIZ DOV THEE
LEhi=,

%9 Cramer DI BT 2 ZHIOERE 32D
&7 9 ANOBHEIZOWTEHEHE N (X 5-1). Munro
5I2K%3200HE2 7 2D TTC D#&FE (X5-2), Z
NOERHLEZTL——YHED JECFA & LU &
1251 B REMFHBO RN AEES X h 7z,

B>V TR, BEANEZEAFTBEALVED
D, ZD30EMEEDOEIZBN-FELRBOT —
2. FCRIBD A # =X LAOBIRIZE D, IEARRET &
NTnw3 (X5-3), ERICH > THRFShHELAD
HRAVFFELLSFAE A, BRI TVWE 520887 7
ARHE ZTNThOH 2% TTC B e hrz (X 5-4).
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(IX] 5-1)

®898® hiological normality

-®-e-e high and low toxicity

heterocyclics
----- — terpenoids
[O-0-0-O- aromatics

rO-@-O-®- aliphatics

(X 5-2)

The Decision Tree Structure

pasd

Relation of DT Classto TTC
(Munro, 1996)

Structural Class { TTC (ug/p/d
(examples}
i

(X 5-3)

Expansion of the DT

* 1978-present —volume of toxicology and metabolism
data T

— increased data > more branches of DT
— revise steps in the current DT

st butyrats, 3 3800 * Step 18h (four or more carbons bonded to a ketone, DT Il

cinnamaldehyde)
* Step 18h (only 2-hexanone with methyl substitution at C-3 or

I (3,6-dimethylpyrazine, 0.91 544 C-4 DTlllor DT IV

Pulagons) — eliminate steps no longer valid

Il (estragole, anethole)  0.15 90 * |s the substances endogenous?
* Terpene branch unnecessary
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(1] 5-4)

Old DT Class
Class | 5™% %

flavoring
substanc

esin
class

| 3.0 1800 80%
Il 0.91 544 8%

Il 0.15 90 12%

Anticipated TTC Changes

Expanded DT

Approx. NOEL Range
5% mmol/kg/d
NOEL MW=200
mg/kg/
d

| 50 30000 S

Il 10 6000 0.8-2.5

] 15 900 0.25-0.75

v 0.5 300 0.05-0.25

Vv 0.1 60 <0.05

(6) #®®E6:ILSIBLVPHESITOTTC7AY 7 b
DELE

Susan Felter

(Procter & Gamble)

Felter 84id. V2272 Z2 AV b Y—LEL
TTTCOMEIMAIRE TSI L ICERERALETT
#HH T % ILSI North America, ILSI Research
Foundation. HESI-Mixtures. ILSI Europe 2%} % &
Tuv s b OMEERE SN,

ILSI North America T3 & &% 4W'E O FHffi {8 FlE
fiftiy Yy =L & LT TTC OHBEZKRE L. Ames 21
Ta ) APV o BIZFEEOMET 7 — b 2R OLAWITH
35 TTC B &KV 1 FRKMDBEFZBDIED TTC IZDOWT,
6-1DXS R F LTS,

ILSI Research Foundation Tid, BAEMAID ) 2 7 5F
fili # X423 2 729D TTC OILFRAE#ET L. PR MRS
BIAND TTCIRHD T — 4 X — ZREE, BEREORGT
DTS (X6-2),

HESI-Mixtures Ti%, IR&WD TTC IZ DWW THRETL,
REVFHEROMEFERDROME L, Kb thim, RE,
At FRBFEXEOREY» 5 TTC 2FHL THEE
DOIER AZFHR (X 6-3), NHF—F4 VT y o 2E2ELT
BU—2A RET4=BETE-TWS,

ILSI Europe TiZ. Eurotox HT®D TTC OEFIEH)
DOEGE. BEPOKRRER7TD TTCIBHIC & % 3Hi%
O GEE4 TGalliBELAER). EEV -2 3y
7O (2011 46 F). #WFEERZ A2
BHOFHE 4% Y — L DOF¥ (CosMOS 7Y =7 )
DBEEEDTaY 227 MRb 5T e hr (X
6-4) .
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(1% 6-1)
Summarizing 3

e |t is recommended that the TTC limit of 0.15
ug/d for chemicals with structural alerts for
genotoxicity be increased to 1.5 ug/d for the
following situations:

+ Availability of negative Ames data
« Exposure not to exceed 1 year

(X 6-2)

cre00d
creee
tree

¢ e

Project Priorities

e Priority #1 — Database for Application of TTC
to Antimicrobial Pesticides

» Antimicrobials toxicity data from EPA files being
entered in ToxRefDB by EPA/OPP and EPA/ORD

« Chemical domains for AM TTC being explored
e Priority #2 — Dermal Exposures

» Developing a tiered screening process for typical
antimicrobial exposure scenarios, based on rate
of uptake through the skin (Kroes et al., 2007)

(X1 6-3)

Project #2: TTC as a Tier 0 Approach | 8%:°
for Combined Exposures :

e Hypothetical mixture of 10 chemicals detected in
US surface water.

e The 10 chemicals fall into various classes, such as
fragrances, pesticides, surfactants, personal care
products, solvents and petrochemicals.

e Utilizes TTC as a screening-level, Tier 0 approach to
help prioritize mixtures of concern
« Not intended as a quantitative estimate of risk
+ A conservative approach to demonstrate safety

(Hazard Index < 1) with a low chance of false
negative

(IX] 6-4)

ILSI-EU Projects

e 2009 Continuing Education Course at Eurotox

e TTC for unidentified peaks in food

e International workshop (June 2011) to address
scientific challenges of TTC

e Partner in CosMOS project

e European project co-funded by Colipa and the EC. Goal is
to develop tools that can be used to support safety of
cosmetic ingredients without the need for animal testing.
TTC is one component of this project.

(7) 8& 7 : ILSI Key Events Dose-Response (BEE#%
EZOHAERKIER) OFZF : tEHE
ZNREFHOHKRICHEITT

Alan Boobis
(Imperial College London)

1
ILSI Research Foundation (&, #HRBEDEL L S

HROMAN SHEBEIEAR, BIEOFEICI) MBS
PRWENTETNWBZILNE, EE¥3IEZE»LLEDLS
PR HMREIC D72 1S — T 2 FSL L 7. Boobis
FAHEIZ. ZOTL - THERBFICE D 2 ERLHERD
FAERISHEEZ ERICHRL TOWINE 2@
7zo THRBHEDHFEDREN 2 &0, {LFEWEFD Y
AR, ) 2 FHENICEREARBE T80 TH S (K
7-1).

k. OO MARIZONTIZ, MG Critical Reviews
in Food Science and Nutrition, Vol. 49, Issue 8, September
2009 IZHRFHABE I N TV B, Zho iU TOY 279
1 M ERTAFTE S,

http://www.tandfonline.com/toc/bfsn20/49/8
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COEET - T, B, BRI, RERI G (I 7-3)
LS WFMATN—T, RERIN T, 7Ly

Y O =T i KUREE T L — TSR TIHES T Al Individual v population thresholds
EbRTHYD, TRATNOY -2 - 287 4 — bR & i iy
nr (®7-2).

EFWEIZOVWTOERHER L HERIS & OBEKOE Tpstispecies

Average

ZJ5E. HRIENC, RER, TVAT Y REED ) A
ZICE W TEINHOWEREM L H D, F = EADRIE
B, HERORIEE O OMZEEETEh (X
7-3) -

Key Events Dose-Response Framework OHUGHA L,
TTC DIEDOHFN AR, +Fvar /I 7=
2 DMEE, HBAcmTHEID2EDTHS (X7-4) & (X1 7-4)

fEhrz,
él Advantages of the KEDRF

Sensitive  human
human

Response

Mechanistic support for TTC values
Integration of toxicogenomics data
(X 7-1) Development and application of mechanism-based biodynamic

models to identify rate-limiting processes in modes of action
Key Events DOSE'RESDOI’\SE Understanding interindividual variability in the rate determining
él Framework
= =1 T

events may enable a true population threshold(s) to be
identified

Characterisation of the population dose-response curve and
identification of susceptibility factors

Development of new testing strategies, enabling reduction,
refinement and eventual replacement of animals in toxicity
testing

Biomarker development

= |LSI Research Foundation established a tripartite,
multidisciplinary activity to develop an integrated
framework to incorporate advances in scientific
knowledge to support sound scientific decisions

Based on mode of action concept, with focus on
understanding the fundamental biology and dose-
response (including possible thresholds) at each
key event, to inform hazard characterization and
risk assessment

Crit. Rev. Food Sci. Nutr. 49(8), September 2009 (8) FES: EBMNARTE - BEOU X VFHEICH T
— open access 3 TTC

I Z

(4 7-2) (IS 3 8 e A 27)

4 Case studies

a Chemicals
Non-DNA-reactive carcinogen (chloroform)

DNA-reactive carcinogens
Endocrine active (binding to estrogen receptor)

= Nutrients

Vitamin A (retinol) toxicity
= Pathogens

General discussion of toxigenic, toxicoinfectious, and
invasive bacteria

Listeria monocytogenes
= Food Allergens
General discussion of key events for elicitation
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(X1 8-1)
- Distribution of VSD Distribution of TD 50
g (10® from TD50
S 63 %ile
o
e N
= 85 %ile \
og 4 |
£ ) )
3 Y
- o
T 0 T T 0 |
t 1.5 ug/day
0.15 ug/day
(0.0025ug /kg/day) Log 4gDose
Percentage of presumed carcinogenic compounds
Threshold value 100% 50% 20% 10% 100% 50% 20% 10%
U g/day 1076 risk 1075 risk
0.15 86 93 97 99 96 98 99 99
0.3 80 90 96 98 94 97 99 99
0.6 74 87 95 97 91 96 98 99
1.5 63 82 93 96 - 86 96 97 99
3 55 77 91 95 80 90 96 98
6 46 73 89 95 74 87 95 97
Modified from Munro(1990) 2
1.5pg/person/day =0.025pg/kg-bw/day =0.5 ppb
(] 8-2)
TTC Shema st
— no
Non-essential metals, metal containing compounds,
olyhalogenated-dibenzodioxins, -dibenzofurans, -
bighsnyls?
Structural alex{s of potential —p Aflatoxin-like, Azoxy-, _ Compounds-specific RA
genotoxicity? N-nitmso-clomgounds? B s
v
Intake > 1.5 ug/day? \ Intake > 0‘.]5 ug/day?
Would not to b ‘L
ould not to be . e .
A safety concern Nagliekle fisk T Genotoxic carcinogens
Oreanoihosghates? -~ Cramer structural Cramer structural | Non-genotoxic carcinogens
STSETOpLOSPUILES. class ITI ? class 11 ?
Intake > 18 ug/day? Intake > 90 ug/day? Intake > 540 ug/day? ln@ke > 1800 ug/day?
Would not to be Compounds—specific RA
A:safety cancern (from Kroes et al. 2000, 2004)
1

60— ILSI No.106 (2011.7)



ILSI Japan BBV VRID LA [URIFHEICSITS TTC DEAM]

(IX] 8-3)

Discussion

e We think that our proposed toxicity testing
schema based on the TTC concept would be
same (or similar) as other authorities Also, use
of the modified Usage Contact Factor, based on
the Japanese trade surveys, may contribute to
develop more scientifically transparent
guidance.

e In addition to the development of genotoxicity
QSAR system for helping TOR decision, more
precise research on developing structural alerts
or categorization, especially for repeated-dose
or developmental toxicity substances with lower
ADI than the corresponding TTC would be
required in future.

LA, AEREREEZARGE - FHROKE
MEESICBVWTRE 2TV 3 [HE - ARTRICH
VoS AR BIED & MR ER TS OREIZS
72, TRESA TV SFHEEOME L, ZOHRTHRA
LESELTWB TTCIZDWTHHEL s hi,

F TR TOEliE L DAEOBTMKAFHA S, K
FDA %3 < IZHRA L 2B e @b 6 DS TOR
(Threshold of Regulation) DN L HIZTDNT, TTC
ESSZOERmEBH N (X8-1).

Kroes 512X DRI N/ TTC DHIM 2 +—4 (X
8-2) AT E Nz, bOEOF G RO DOHEE
BB TEDTTC &, R Z L DFHiiH T — 2 B
DRIZDWTREH S,

¥, FEEOBHAEOERHI, 2010 410 A 1 HIZHkE S
N7-3 14 OI3RE - ARAUREMRESOSHEER L LT,

http://www.fsc.go.jp/fsciis/meetingMaterial/show/
kai20101001kyl
IZEEhTw 3,

TTC DWREIZITTOR ZF T <., MEAFET 5
QSAR Y 27 4%, #ET 7 — FORHD=HDT — 4
N—ABEPSGHVEELD (X8-3). QSAR Y AT
413 TTC DOFHI OB &L L5 hiz,

(9) MAFR: SEOICHDTREML E
HERe - /PR —

(RREEKR, EFFEERET2ER)

BYMEBKETMTD (BAME) 2SI LDRIE
fERIFA452 52 L OFEENE, TTC AEEMIZED
BELSHVWLA TS A, TTC #BMITBUZEAT
5Z L %HELTOBER, in silico 12 & 5 FHEDOBIK,
TTC #F|f L =FREHIEIZ 5T 5 #{z# T — 2 OFF
fli. TEUZH(T 5 TTC DILHOEENE, IEHTEZ 2%
Falh, #iie 7o 70 TERICERI N
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3. hWIC

TTCDEZH X, Lhrihr»BER TRIhiz{nh
Lz, W D»DIEHICE L =56, X728
EEMRICEDERRMMASGA TSI LY, ZOE
Ry VAR Y g AT Iz, bAEIZEWTERKA
) 22 DBEIZ, TTCIZOWTDERVPERNTLE
bbb ZEEHFLE,

RZIZ, 2OV VRO LATHAE S BRIV A
FTEDAT Y - v vo—fEE ZORBHERD 2011
4 H2THIZTHEEN (EFET1HE). Cramer OFF
EAEZLIZTTC #BdEfroh=DiddbEDICEF
4T, ThERHLZEMLAYOFHIEET 1995 412
JECFAIZHREEh, SHETHHEA T3, HEIC
EELRGN, TTCOKELEHELDTHEL W
W, EATIERGEBTOVWAELET,

_________________________________________

%L VKDY AYHOERIZONT E

YUEYY AOBRETHEDNEZZ T4 PR,
%%@%@fﬂ%ﬂib‘m$wa@$—A&—i
SIIBIRL TV T E
(http://www.ilsijapan.org/) E

_________________________________________

s BE

Ef hz (BHrT5 VHWEIE)

1977 4 JuiE kR EE R AR
1977 % RANEBRASHA

1984 4= T. Hasegawa U.S.A., Inc. i

1997 & RANERERR 247 L — /¥ —BFKRT
1999 4 RANERHRA 2 M ERIES

HABEH LXZEREMEZRZEIZRAR
IOFT (ElFffrmE R LRmE) M
f #4xTv28-F&REQ

ILSI Japan HEHFZEHZ R
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FAO/WHO SERmMRIEETE
# 43 @1—F v U ARBRMBRBE

BAB@ANIYHE
BEHES

SEIOE
(A

2 F

FR 233 H14H25 18HE T, HE - 7EAHTE B EIT—F v 7 ZBKBNWES (CCFA) £2EHH
fgxhs, BRELT, giEESAI5EHE. PEELEEFERTH LY 4 —OREBRAELZEL L. 2481213,
53 MNEAE % & U° 28 HNiE#Ms - EFRRIAE2 S 200 22 EBA 23MEFHFE L. BE» S IEAFBERESKRET L
EE AR HRERRME AR EIC. B EESRREEMIT. BMKES. EBITE»S 7418 ML 72,

BRRNEEZ. UTOEBIZOWTAEL .

1) 25978 %7-35/8 L LTRBIN-ELIUVEX
I—F v o ARBEMP—HE (GSFA) ORMMEREE (FL L TEHFER) L UHEE
GSFADERASEY 274 (BREAT T — 051, 05.2 5&£0005.4) ORERE
BamRMAOERES > 2 7 L DSCERE
55 73 [0 JECFA £ CHET S M- BRIRMMOE —M 3 K OB ICB 3 2 BRI E

2) 2797 5L LTRBIN-FEE
BREICET 3 AR (CODEX STAN 150-1985) DHERE

3) 7 D DIRIR R
GSFADEMH T I — 04.1.2.2 [#HEFRE] OBELPFIEFR & CHRERORMMIEEDBIE
GSFARIXE 4 [BEARMMOF v ) —A —/—] DEIE
BRAMMOEREES > 274 (INS) £1H [INSOLA4 7Y MIET3HAE] OEILE

4) BRERHIRE OB 1L B
GSFA ORI

5 F34Ma—F vy s ZHRE (CAC) "DHEHHEME

- VBB OERAD D) 2 7 ATRAISGE D AN BBV 5 K OUEEETETEE) 2.2 O T

GSFA ORMM&EDEEHILE
BRBBORMMEZEL GSFA OBERMYFHEDOEAMAD - DI &k 5 7 7 1 — F1EE DO/
& 5 DO RN E ORI ZRE O E EIER

* %k %k ¥ % % %k %k k% k ¥ ¥ %k % * ¥ ¥ %k * %

<Summary>
The Codex Committee on Food Additives held its 43rd Session in Xiamen, Peoples Republic of China from 14

Report of the 43rd Session of TADASHI HIRAKAWA, Ph.D.

the Codex Committee on Food Additives Managing Director
Japan Food Additives Association
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March to 18 March, 2011. The Session was attended by 200 delegates representing 53 Member Countries and
28 Member organization and international organizations. The summary and conclusions of the Session are as
follows;

The Committee;

agreed to advance to Step 8 and Step 5/8, respectively, the draft and proposed draft food additive
provisions of the General Standards for Food Additives (GSFA).

agreed to advance to Step 5/8 the proposed draft revision of the Food Category System of the GSFA (food
categories 05.1, 05.2 and 05.4) (N07-2010).

agreed to advance to Step 5/8 the proposed draft amendments to the International Numbering System
for Food Additives.

agreed to advance to Step 5/8 the Specifications for the Identity and Purity of Food Additives arising
from the 73 JECFA meeting.

agreed to advance to Step 5 the proposed draft revision of the Standard for the Food Grade Salt
(CODEX STAN 150~ 1985) (N08-2010).

agreed to forwarded to adopt amendments to food additive provisions for antioxidants and preservatives
of food category 04.1.2.2 “dried fruits” of the GSFA.

agreed to forwarded to adopt amendment to Section 4 “Carry - over of Food Additives” of the Preamble of
the GSFA.

agreed to forwarded to adopt amendment to “Explanatory notes of the lay-out of the INS” Section 1 of
the Class Names and International Numbering System for Food Additives.

agreed to propose to revoke food additive provisions of the GSFA.

agreed that there was no need to revise its risk analysis principles as to their applicability to animal
feed and that Activity 2.2 of the Strategic Plan was completed.

agreed to discontinue work on a number of draft and proposed draft food additives provisions of the
GSFA.

agreed to continue work on a decision -tree approach for the alignment of the food additive provisions
in commodity standards and the GSFA and prepare a proposal for the revision of the food additive

provisions of the five standards for processed meat.

1. BUSIC

PR 234E3H14H (B) #5188 (&) T, $E-
TEAWCTE A3 E T -7 v 7 2ZRBFIMWEE Joint
FAO/WHO Codex Committee on Food Additives :
CCFA LEZHR) RAvHEEhi,

HERIIPEBNELEEZRHR T €Y 2 —O Dr. Chen
Junshi (BRBAEL) 3B, A1 53 MEE.
28 INEAHEAE. EIEEBIH2 5 200 £ %84 52ME
o BAD S IIEEHBHAEEXERNFTERREBEER
AR HEEFEREME 2 AR, By RERRRE
AR, BWKEANE - RERBHE - REBOERD
KOEBRT2»5 44, TIZANT F/54 F— 3 /D5
TRBBI LI, |

FHBEE LTI [BRBNMOI -5 v 2 Z—H

#& (GSFA) oEt]. [ERIRIZET 3 BB OEGE
FE] TERGMMOERES S 274 (INS)] K&
PREF Eh iz, RE/ICkb, 3A 1L 12HIC [
7y 7 ARBIRMP—ERE] ofEBs (WG) »H
fgxhi,

BELAOBMSICETL S, 3 A 11 BIcREL 25t
FRPENETARE S HFLERI-ERCIFLT £
BREM LT 1 ABORE BT -, 20k, hEBRF
BERERLZEREBE %% % Mr. Chen Rui (BRE{IK)
AEEL, FEBRFICEOTRRREIELIELOF
RETH, BRREEREE IO & BEHE G
PHEEERRLL. BRORREEHB 2 HEL T
ZEEHE LR, £ BERETE. BIRES B L OHil
FomTEEREL AN OEREIE R LT LN,

F72. CCFA RKMEBR L ZOMBEEOZATDRE
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REMIZEAL T, CRDLIZEHREhTnwbED, a—
For ZRANT, /85737518 -TiIHbh3dT &%
skl

. DREABE

KEOBEL. UTO#ED,

(1) #%E1. BEOHR

CCFAR, XN - oRBEIAAEFERREEH
huito % 7213 jagua (Genipa americana) D JECFA ZHfi
ZRE O TRETILVIBIEEAMA L LT, RER
EHRIRL 7=,

/o, SHRWG ELT, I2—F v 7 ZABEBBOGH
MEEDOEKAWG (BR: A -2 70U 7). BN
DEEFFES S 27 4 (INS) WG (BE: 74 V7V F)
BLCIJECFAFHEDOEERY X F WG (BBE: T %)
ERETAZEIZAR L

Bz, BEOKREMEE LT, 1, 2, 3. 8. 9b, 4b,
4c¢, 4a. 5e. 5g. ba. 5b. 5c. 5h, 5f. 5d. 6. 7. 9a.
10, 11, 12&35Z2 k& L7

(2) #{E2 I-T v I ABLBLVZOMROELLS
OffEEE

HAX#E CX/FA 11/432 SRR E ATV B EEICSE
RU. UTFTOFIFEIZEL L. ZhThBEIEORED &
BIRETAIEL LR,

2, BRBBOBIYZEERARE WG IS, 72 7 i
B ONEEEh 2 RBERE R~ 2 MIET 3 IRAR
¥ (CODEX STAN 298R-2009) =¥ 3 EAMKE A
Y74 (INS 336(i) OEEHE L LTOFHEOARSE K
B,
¢ ERRNPBLE LCBRZDFLRPBEOY 2 Y 447

FRIOBMBRBAOER, ) X7 HFOREL

%330 CACRE T, BYWHABORDEREREL
=Bz, BT A0 22 S & BRI E R T
EB30ES hEBRELUER. CX/FA 11/43/2 MBS
LIl Eh T2 B8RBNIERS L LU ERRER
WEBEDO Y 22 SFEAMOBIERE R E 2 TR
BlLerol,

W o20REFR, FHBXE 1 OBWERCET 5 E

FRXHETE3LEMLEY, MOREIRNETTH S
L7,

Bak AR RO ST T ABE T 50—
7o o ARSORBL BRESTHEETH . SRS
HRDOR VBRI E»E S P e TEVERAL
2o HBXE1DBER. BRYERSICIIETIES
2. RIS EREE U,

BT, B = 2 7SRO L ERS H
5—%. BHEBWICHER S N3 BWRAEEDER I E
BEDEVIE,N EEh5 Z L 2L 72, CCFA L,
BERERWERS (CCCF) OfIFEFHEIE. BRb LU
R OBEMEEARRETE I L L, FiRESh-HY
BRI WG BE R OERWEICE T 2 RL Ny — F
SHTB Y R B EAT B A4 K T4 VR
L. ZhE0NF— FOBEEY 2 b £ fERT 5 2 &
CEREIR TS Z L 5HHL 2,

HERHIT, RIS (CCGP) »EEEEE : WHE)
21 (HET32—F o7 AWESTHERLEZY X2 448
FEIOBENEZREY) OBFFTO=0IZa—F v 7 X8
20 A7 AFEE (CL 2010/1-GP) OREL #8
HESITEL A2, XU BESEHE : BE 2.2 (M
532 -F vy AWEDY A FMBEROREL) %
01LBFFTIZEDES BHETH S pRIASRITEX
NTVBZLEERHEL -,

CCFA 3. ByWFRHIBS ¥ 2 I 2 5 L OB
BHEOY X2 5HEMOBERIEY TR EL, BE
DY 2o FHBEAMDOT + —<» P EHEFTEILIZER
L. BE#223ZhTRTTHZLE LT

F7-, CCFA & CCCFDY 2 7 3 HERBIDXE % Hl 4
2322k, 5%, ThThoBErMEORN
ERAEEZIICTEILIZAEL. EBEBIC. ®EOD
ZEETIIHEDY 2 HFEMA» 5 CCCF2E R L
7= (R A& HIBR U - R &R 5 X D ICHEGBL 7=,
® NHF-—FNIDEH

CCFAZ. CCGP kO fEEE v =2 TN
B3 [HF—F] OBBORETIZOWTHRE L 2R,
REDTFALEEZZDLBEILNIEIZAEL =,

(3) 3. FAO/WHO $LU'E73E JECFA L5 D
.LEBIE

FAOK K UUWHORE» 6, CCFAICH%T 3

FAO/WHO BMRIZ & 2RI MBE 2V TN
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Hotz, 2, FT73EJECFA THRIRE T/ RIZD

WTEHIC s S,

& FAO 5 KT WHO MiEE)

FAO 5 K U'WHO RR&E» 5. BREDERZTDILEY
B2 50 20 FHE ORI & F3EICBE T % .
WHO BRI FE B CH No. 240, DAL H -7, Z
DOHRIE. BATRTH . F—LaR-U2 58T
Fyvua—FTELS, BRRPOEHED Y X 7 5Hi
126D 5 EIBREEE R IIREBUNY. HBIDIEstL LCiER
T& 5,

FAO fkFik. 7/ HAMiBED FEDFBEHIZDVTE
BL. Bz, 200027 5 DA BB L O BER & &
HEL -BRB LCBEYANDT VWEE X UHfiOE
HICET5EEY VRO A DWTRBNAREE R
77o EHIZ, 2000 B S h-BEDS LU BRI
EICBY BT HNOISHIZEY 3 FAO/WHO AH%E
FIREFEDO T+ —~T T LT, 7T /HWEDY XL
HOBRFER 7 7' 1 — FHaSHMERICEE§ 2 RSBtk & h
e EWEL

MR, BIEENES IS 280 5 RFNEBOE
BHIIOWTHEAL., ZhoDZEN LB T 4
EREZOBBH A XFERD =, i, BRHIZO>VTD
BB S OERRNEE (GFISA) %8 U - £44E8
IZOW T BEEHEL =,

OE73E FAO/WHO AR ERFMPHEMRSS
(JECFA)
JECFA##HR &0, F73HIJECFATI2ZDEXRS

IN—TIZBTI2EROFEOERNWED Y X - 5 b

. Y EOREMFHEF RIS L DT - 722 L 08 8es

Ehi, KEHEOMREE, REOCEBRETE [RaK

IR ] LEFliE /228, 13 8B (Nos. 1914,

1931, 1939, 1941, 1943, 1944, 1973, 1988, 2005, 2007

2010, 2011 ¥ £ U°2046) = >V TidE@RAHET. &

EUHOBEEHRTIEBMT -2 DBEREE S hi,

CCFA &, BT — 4 OBFEE 2. Z DR % FHHE

FEEICHERR L 7=,

S ADIDEEHLUVUEMICET 2M00EHEEFIT TLE
EhBIEE

H LT H & (INS 427)

CX/FA 11/743/3 B3 h Tk, FAO
B L O WHO &L, #7110 JECFA T [ADI #%%
Liw] & OREWFHEHSKET LT D v 7 H LIZD

WTC, HREOEINT — 4 ORN A2 TE 73 E JECFA
(CX/FA 11/43/17) TINBMRERE LI & EHEL
7zo CCFA L. #¥ 74 4 (INS 427) % GSFA D% 3
IS L, AF v 73 Taxy bakDBIEIZAEL
Tzo 2, RINDNEIZDHZBHAT T —TOAY
T A ADBRAFERAEREOREELRDEI I L L L,

(4) B8 4a. I—-F v IV XARARICEIIRGRNY S
S UINIEIE ORAFEHELEBOERE -
E

BNHEFEOARIEIT2SHAWCOERE L
T A—=2b5UT7REFCRD 31 &®5RE WG
DREHEREMEL 2. WG T, MILREFELHS
(CCPFV) B& U7V T7HBif% (CCAISA) THAIC
i SN FMPOFRN LML TR HERER L
BOWZEIZABLEZE2BHAL L,

CCFA X, SHINWG oG 2/KRE L. LTOEE
BXU'axy bERUTERL 7,

@ 55 25 [@ CCPFV
Ffga o v VIt BB (CODEX STAN 177
-1991 BE) FE

CCFA . CCPFV » bR & hizggaat v Vi
By 2 BRBBEROTRMYFELARTH I LILAR
L7,

X5z, CCFARBRSEN 7T — 04.1.2.2 [#4%
RE| OBLPIEA B L OREEHCBE T 5 BRI RIEIC
DWC, UTOEBEEMASZLICAE LR,

i) GSFADOEGRH 7Y — 04122 O WL B IEE
CH L ER (g2 aF v vIcET 3 AREE
(CODEX STAN 177-1991) 2354 ¥ 58510
Wik, HREIEED AR IEA B X MR
BEUCHATBETH 5. £8BMNT 5,

i) FR135 % MHL. #g7 v X220 Tid 2,000me/ke.
EHL - X VIZD0W T3 1,500mg/ke. ¥
F o VIZ DWW TIE 200mg/kg B LT 2B L
FeaaF sy VIZDWTiE 50mg/kg & T 5. ]

HBEDOVy v all—LItHT S HBEYXEREE (CODEX

- STAN 55-1981 () (»2FEOBERECETIEM

#i4& (CODEX STAN 297-2009 ~DELE)
CCFAd, CCPFV 2 bR EN=h 5DV v ¥ a
= LB T B BB REOFMMIFH L AR L 72,
EURER. BFAE (Ek K Ovyvyar-4
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FAO/WHO BRIBSRFHEEHE £ 43 B0—7 v I ABBRNNIBRE

ERENDATANNE LU ZLE I VBT M) Y ADM
ARBEMBOERSREEA VA2 TB I EADBEEENL
7z

g o/ 2By 5 mBits (CODEX STAN 241-
1981 &) JHE

CCFA id, CCPFV 2o RES &L 7/ 2t
T 5 ERBREEORMMFEE AR L 7=

CCPFV ~NDBEREHE

CCFA X, CCPFVIZ. JECFADZ ML —7 ADIiZ&
ENAMMOBEABERS . M 23fHL T HFE4
yJ a0ERREIC pH BEAIL UTHATES, Bk
U, Z0HAIE. JECFA LOBAEMEEL, BiE~—

A THRAHEAEBEELREET S I L2 EEL -,

EREATTY — 04.2.2.4 [4675 0 BELE)

FERV ML FLERBE (vyvall—ab LU

F /28, BESIUORE, 5H. kU702 XT%
Et) BXUBE] B EA T3 thoBFEERB LV
ERERAIS S 2O~ v Vol — AICET A HBXE
YT ERIEATE,E I P ERFTHI L 8 H
Bl

€% 17E CCSIA

BREY IY UBRICBEY 2 g A R

CCFA iZ. CCASIA b REEIh=BHEYIY VR
2B T 2 R B RBUR R ORI FEE KR L 7=,

F U — AT SRS SHREE

CCFA iZ. CCASIA b fEEhAEF VY —ZIZH
T3 HBRERBEEROFEMBAREIIDONT, BUTD2
MERE, KR, |

i) 72 3 (INS 100() &, $%f#E{t & sz ADI
EHLTOSDT, GMP LULITARRL &,

i) T AF LA LY VIZONTIR, FERELT
DADIIEBELTWAA, HEFE LTOADI I
BEEINTOEOVDOTERL BV,

iz, FEAIHOBRKHIER I S5 7 22N VB

FrU YA (INS 301) BLCTRaALEVEAY YA

(INS 304) OHEMMEZEB IO TN T v (INS 1204)

DFEIZBIL Tid. F4.1HD GSFA % 3 iZ pH SBEA(
B LAl EER, FREEAL RER HiR L &
UHERHIE LTONB XA TWBEZ 26, HllZEsy
BRBEEEVEER L, X512, T VIZid, Bk
AL L TOEMMELER AN EEER L1,

EURER. Zhoo®RICERBERLFEHT2Z

LITH L TEREEEW L 72, NGO @ NHF i&. HUIRH -
TYANLT 7 LH) 74 (INS 950), 7 A2V T — A
(INS 951) ¥ EU'2Z 71— (INS 955) DFEMIZD
WTHBRERMAL 2,
HEAEIR—A M CET 5B AERBME (CODEX
STAN 298R -2009)

CCFAiZ. CCASIA K DHBEEEhAEREART -2
Mo 2 HBRARBBOBERBAEL Y Y4 (INS
336(1)) DWRMMEZEEEREL 7=,
CCASIA NDE [ H1H

CCFA 1. CCASIA IR L TUTOHERBFIZOWTHR
Bz L AEHEL

i) FUY-ACET AR AREEERICELT:

- JECFADZL—7 ADLIZ& Eh 3 i LS
BES, BME-GPfHELT. FY Y - 20k
BESHEIC pHRER L U THERATEY?, &
XU 20BEAEIE. JECFA L DRAMHEA.
PEN- 2 TRAFERABEELRET S Z L,

- JECFAOZNL—F ADLIZ&Eh bl Vi
EES., BME PR LT, pHBRBAIL L
THERAWEY?, BXU. Z0HAE. JECFA
EOREWEEA, WER—- X TRAMALLE
BEIEET B L.

- S5 REFH A FIIL (INS 218) 3. JECFAD
Th—T ADIZEEh 3 /37 REFHBIE (NS
214, 218) L L TORKAFHEREINEE N
528, BLU

- HyHYrF UL (INS 954(Gv) . JECFA
DI —TFADIIZEEh2 % v ) VIR
(INS 954(i). 954(ii). 954(iii). 954(iv)) & LT
RAFHARREAEET S L2 EHAL

i) BEAER—~Z MIET 3R RBBICELT:

- JECFADZNL—7 ADLIZ& s h B D ERE
BHEY., BME-3fHLT F) Y- 20
BAERBEIC pH BEA & LU CHERATREL2,
U, Z0HAE, JECFA L OEAE 4 EA.
WEN-ATRAMHEEHELIRER T L%
HEEL 7,

i

REBENMPEEOARICET2RME. AFIII—-F
T L7,

ILSI No.106 (2011.7) — 67



FAO/WHO BEIB@FASETE 43 0I0—T v I ABEMIPRERSE

(5) #EE4b. PRI S LU HREERWILICET S
BHEHK (CODEX STAN 72-1981) @
FMHEIBICEAYT IEE

CCFA id. FIE2 15 6 AL & OCRHKERA
¥ELIZBEd 2 AR (CODEX STAN 72-1981) @
BERBIIYMFHII OV TR A EQTE 2, F40EHSE
ATiE. CCNFSDU25DHUTD 3 DDEMIZx LT
E#IDE% (ALINORM 08/31/12 2H) #fER L 7z,
()ADI A JECFAIZ KD [HME(L U] 20 [HeE
Lzwn] ERE SR E 12 8 ToRARICHL
TEDREBEHEHL S 24, (i) 2O &> 5ERIZNT 3
WO 2 2 SHEZTER U 5 2 B8 2 R B A,
(iii))ADI OREZ T TREALEDL, 723, OBEHE
BETNEBED», CCNFSDU # 6 DE 5 5 BRI
LT, B42MEE T2 ZARFICEMICET 5 513
MEOIER R L 72,

24 2%k, CCNFSDU 6 DEMOE R LU
AENETHERL2BE0BEHEHE L2, Zhb D
ik, 400 CCFA DHEB LIUBAENITI—FT v 7 X
DOEtE, JECFA 188t (58 156 JECFA L — b+ (TRS
488, 1971) DOfFEE3) IKW->7=&DTHD, /4 &
MmO EMED Y 2 7 FEOFHA B L UFE (EHC
240, IPCS 2009) B XU B&EHPOBRMM B & BEH
WEOV X 7 gHEOKE] (EHC 70. IPCS 1987) 2%
Bo72dDTH B,

X5l 24 AREFWE, aA Y FERD S KT
FHEIE. Bio5-EEET R4 2BMINEENT
B0, BEIZ, CCFAILRMIRHEDOEARERDZ &
BEWZERS, HEE LTI, ASILIOERTREL
WA E 5 » & HWrd 2 Z L@ T b,

JECFA E%Bi%. EHC 240 /& EHC 70 OB HR TH
%28, EHC 70 3o Dtk EMiciiBich s
0. JECFAFR—R—-VTRRTELZZ LA REL.,
7o, FEBRILOFBEMIC- STk, EHC 240 2 EHC
TODKRI Y g VEERL 2 DTHBEER LT,
it

CCFA 3. HEXEBIZH2LUTD 2 20FELEEIZD
WTEEL 7,

i) 1971 0D JECFA TH#E #RESh, CACRET
FIREhZ2AGRERICET 3 HEANZ. BESM#
FENTVD : AYRERDI. B4 HEHET
ICHBTINETHD, L. DELEEAE.

T 28MpoBELEREIZ OV TERADRE
BEHONEXTHS (TRS 488, f18%3),

i) 12U TOALRANDORIEMIALICE T 2 BB
HRI&E &R 5 B8, ZhZThoFmp
IZoWT, HEFEGHIIN T IHEEED IJECFAD
POV X 252 LBEE L. ZOEFIZDNT
DEELERFTE2TNETH %, JECFANDZID
3% 2y FMOEF L. CCFA ##ZH L T
O, ARLAMREVEL L. 2 OFBERICH
LT JECFA #ZB7-BRPOLFEHWED Y 22
SR O R Bl % & O F % (EHC 240, [PCS 2009)
BEXURBRTORME K UHERHED ) 2 2 &%
D&l (EHC 70, IPCS 1987) 12724 DT
HBHZLEVMBETH S,

CCFA X, IHRITHT 2 BRBEORIMIEHIIAF
HEDEAREZFTWEVDT, RBERTIENTE
BWIZEEHESRUL, CCNFSDUIZEE 2L R
DFHHERREIZ H BRI 7L -y 72k D CX/FA
11/43/5 0785 14-18 IZRF S h =R DWW H
BRETAZLEEFH L,

CCFA X, FRALBEIBEMERL 224 AR
WAL L. CCNFSDU icblfibd 5 Z LIBAB L 7=,

(6) #REH4c. EARBEERARIE L GSFA OFESR
FICHT2RARMPEEOEAHICH

I -ERE
=2 b5 ) TREN, BFEERS (-WG) OH
HEBIT U, WG A vs—id, ERHKE GSFAD
RIEEOREE 2K 5 13l 2 Vw5 2 Lo
BL T\, £72, BRHBEL GSFA OHRMMHEFED
LT, B E LTCOEMOZLERD D, »
D, REUIPHEREINTOVEZILBPBATHLILEE
BExh T, HilsBWE77u—73, MLERA
HWEORBHEBTRINTOAL, FERMIZIEF. T
OBRBERICEHT3ZLARkDEATVS, LAL,
Ju—Fr— FORBFIZOWTIE, BEE3RETBHBET
Holz, £72. GSFA & BMBEORMPSGE RN X
HBIDIEL. RO &S aEAXNERTR—EBALN
7 EBSOBEOKEEZEIETADh, REix o7l
RRBEERMFI BT 2 EMNRLAUDOEZRIZIOVTED L
SIS DA, £, HMPIEELSET, 2423
B4 TRIATI2DPEVSEZ[THD, =X 53U T
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FAO/WHO ERIBEFEETE F43Q0—7 v I ABRAMNYHBERRE

REE, XSATRI SN -BRLES 4+ HIFECE
DEL ZRETEREL 7=,

CCFA X, GSFANI—F v 22k 2 R&EM
WOME—DRBE T 57200 BEIZAE > T, e-WG
SIREINHWBER -7 T —FB3HHTH5 L
RO, W OEMBR LY L REMOEREIZOWT
BHE®RAL -,

SHBETTRERAL Y b & LT, BRISEE RN &
¥ 558 3B -RRORE O REBEGCHEINN
REUNBEEININEXTHY ., EYLR4RLLLT
FEEPFEL IO BV s 70 —F v — MZIZ CCFA
TRUEINEEZHTHENEIPEONBIRETH D ;
GSFA # 2 —F v 7 21281 32 BREIMOME— DR
LT BEEPIZ, PORREIAZ200K0D2—-F v
A BERBEE GSFADRRGEAL 7T — 5 1 38K
DEMRIZH 20 E D hHERT I XELH D 5 BLXURSA
B DOFEITHHICRD 5 2RI % M 2GR D A
EEDRERDIENET NS,
ot

CCFA X, YWl W=7 7u—Fi%iFah, &
MFEDOEEEMITH L TEL DERPEE VB IR
ml e EER A2 N FYVTEERELZe-WG %
REL. HEXEREAT Fu—FIIOVWTELE B
ET5ZLIZABL, %72, WG T, 5 20MTLTERN
HBOBBOBINMMIFEORBE L2 T5Z LIZE/AREL
720

(7) #&E 5a. 5b H5LV 5c. ERFMYICETZ T
72—k (GSFA) O
BRAMPEZEES LVE
E BERRNHEEREE @
BRELUVHE) ; W<2p
DOERFMPICET B
> B LUIEH
KEREZRIZES 2 - THE S hiz GSFA O
HEEESEE 0-WG) OFREL LT, p-WG OHE
(CRD 2) #®%EL 7%, p-WG k. CX/FA 11/43/7 ®
Part I (CHH) (& 5a) ¥ XU CX/FA 11/43/8 (%
BE5b) ICEE#HIN TV A ERANPRERL LORE
EOWTEIEZER L 228, EBNEN2 5. CX/FA
11743/7T D Part T (B4 OHMM). b LU CX/FA
11/43/9 (&R 5c) ICBE X h T3l D2» DR

SR OO TORFEIKRI T, F 44 B CCFAD
RETRR & 5 2RI OO TEIE 2B L &h > 7z, p-
WGId, BmA%E» 7 TV — 050, 05.1, 05.2. 05.4.
16.0 & X UBHE T 4 & B2 T 2 ERmRNYSEDO
HAMRE L., RESe BLUSBLIZDWTOREDOHHRS
RAEFOILTAEL,
%%u\wWGwﬁ%&&ﬁbfﬁﬁb,uT@QE
BXUaAy bERLE,

i1 (&R

i) AV aEHUF (INS 161g)

HERUTOFEHICAREL 2,

- AV EARYUFUOFEHBERRRICRL
T3k, BAMHITFITY—0164 [FrLX
F—XZpBh Vv aXY U FVERHEREL,
BRAITIV—01.64.2 [RE BE A%
BEUEE v AF - X EET 5,

- BRERATIV-0L7 [AMTY -1 E (F74
VI IIN—-VEEREFEI -] T
FERV [REALOHE (CODEX STAN243-
2003) ICHEATAHMERS] ZEMU, HE
DEFFNWFHLBEEE 5,

- BRAITFIV 0222779 ATV 9 K,
BT 79 P AT Ly FBLKUTEBEBEA TV Y
Fl o ARS #7779y P 271y FOR
#% (CODEX STAN 253-2006) 1Z@E&9 55
MERL] 77y P 2TV Y FBEIUESE R
7V vy FO#HKE (CODEX STAN 256 -2006)
DHR L 7 285 & RS 2 F - AR E B
L. BEOERENMFHEBREE S,

- BWMATITY - 0642 [HIg/ 32 % b L UHE
B, 3 z0BEMEE] T ERO [BEL
KUMEEE/ S 2 5L ] BXUP[Triticum
aestivum 2 JER & $ B /X2 AOFEHD 5.
BLUHEHICR- RO B ] %, Fi-kiE
W (ISR 72RO | KEET 3,
VAR VFUVOERRZIOBORRBIZIRG
HEMESNAZLPBHTH S, ZOWREIR.
BEMEL DD, ATANBEN (FrE=
7 - BHiEREE) (INS 160d) OFEIZ&EA
T3,

EU, /AP z—BXUA4 ZORERMI. #v 4

FHVFVOFEOERIZOVWT, BEHICETIE
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FAO/WHO SRIBRFASETE 5 43 @0—7 v I ABEMMWIBEHRE

Ehb5720, FEEEWEL

i) # 7 ANEELI—7 Y E=7HE (INS 150¢)
BT ANBEN—-T7 VEZT - BHEEERE (INS
150d)

BEIX, ARATTY — 0165 [F— XHEMSS
T, I ANBEN—7 v E=7 - BFEREE (INS
150d) DFEIHTAERF [HEHEHRICR - 2R
D] #BMTSILIZABLE,

EURERBEOC /MYy z—id, 7 ANMBEIT
B ANBEN (7 rEZT - THREEEE) OFED
BIRIco>WC, ZEBICET 288855729, #E
EERLE, 77 VARERE ERATTY - 116
[HHHREHRHEEFRR 2502 LATHRE] Itk
3575 ANGBRN (7rE=T - BREEE) D%
HOFPUZ DWTREEERAL 7=,

i) A-HwF v (BFE) (INS 160a(ii)
HZBLUTORHIIAEE L,

- BRmATTY 0642 [HIE A 2B XU
B 3 zoBMME] T ERO [HE
BXUMEGL/S A2 EBRL] 2 H-2ER
[BEEELIZX 2 ERL ] IZEET 5,

- BEATFITV - 0812 [HEEARN. REAEL
SUBSEEHW] T, FF 117 [loganiza (REF
MBLTWEWEY —&—) 121,000 mg/kg
THAT2H58%2KR<] 2HlkRT %, 20k
S EBGICEREDOL-AuT VEERATSZ
EICHMNREYESERTE LT L2 A
Th B, WETBH TV HOLE S FRIC
BIET %,

EURENIE. X5 v 758 TR FITY —
06.4.2 [H208/S2 & B K UHEHE, F 72132 OEMELR |
TR-Ausry (BE) OFEOFREEIZOWVT,
REEEAL 7=,

iv) a5 V8 (INS 160(). 160a(ii). 160e. 160f)
HRiE. BRATFITY - 0152 [MEd X UORE
o) — LFEDEE] T, X% 4 INT LiEYMEH
FEDOBARIRBEEHOHE (CODEX STAN 251-
2006) OXR L&D HBERNT 3 H - 53R E
BIIL. REOESKFMIFHLEBEIESL L
THEELZ,

EUREERX, FHAIHBETIZDICEEREME
AT 2REFPEES 2720, BRI FITY —00.1.1

(g T, FR16 [RE. BE WE 3RO
ML, a—F4 vy, REEHODFICHRHTS -
W] ZHIRT S LEERELES. BREREIDORE
LEBLAP ok, EURERIR, ZOBRTETO
AR 16 OFRIZOWT, ZOFLHITHBEBEORMR
FHQELT, REEERALL,

y) TYzwaiy (INS127)

LR, BRAIT T — 04.227 [REHE (v
Vall—ab&UF s o REBIUHE. OH
BEU7uIRT &) BLUBERHR. HLUE
A7) — 06.8.6. 06.8.7, 12.9.1. 12921 Bk T*
12.9.23 DRBATHFEHR<] T ER161 [Fic,
Xt sy g V3.2 BE8T 2EMEOENEEIZHES |
AHIBRT B ZETAEL.

vi) 7R REMEY (INS 163(ii)

BLEILUTOFHIZAE L 7,

- BEAIFIV-0144 [2) -28PEE] B
U052 (AL LUK UV — 2 PR
W] C. ERF [BFHRICB-LHEHDO-
B &EBINT 3,

- BRATFIV - 0152 (BB LUHERLZ Y —
LEEMIBR ] T, ZF L INY LM HE
DOMFIRBEAMDOHME (CODEX STAN 251-
2006) DOXNREEBZHBERNTIH A
WEEMT 5,

- BRAFITY- 04128 [RH. Ca-L., B
EZEO MY FSBLPaaFry Y INsEE
TREFESR], 04.2.23 [HE. W, EAZ 2
BHBEILABE (vyvval—abkUF/
T, BMEBIURE. BEBLIUTHIRT
EED) BEUWBE] BXU04.225 [BE
. EKRE BRI E (v at—a
BXUF /a2 BELLIUHE THEB&
PrurRssEd), BESIUTvY - &
FO¥2—LBLUZ2T Ly F AE. €~
Fyvng =) T, FR161 (BERN) %.
-2 ER TMTRickbhZ254ICR0. 8
REAEEX R 57-0] IZEFET 5,

WEFEHIT, BRAFITY — 082 [HAX I
By FADOIITAEN. RENL L CHLESMRARE]
12385 CEIERNT TR 161 2. AR 16 [R
£, BE AEF-EAOCENL, 0-F 4 ¥ ERE
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FAC/WHO SRIBEFAEEE 43 01—7 v IABREMYEERE

B DGICHERTE 2] ICEE LR, B #HH
BELERVRECTH BB T TV — 0831 [E
MEINT 6 S OHIM L - BR. RERL X CHEHY
NE&E]. 08.3.2 [MIAMTH X UMM L -BA. &
Wik S CHEGUARS ], bXL00833 [WIHMLI
BLUHIKL 28R, REAL K UCHESHYWARS ]
. ERiog&SS T ) - 08.3 [T K UMM L 22
BA. RERNG KUHEHURRGS ] ITEEL %,
vii) TAEVBIFL Ty a4 )L (INS 243)
B2, DToFHIIARL .
- BRATFIV - 0L7 [TV -1 E @Hlx
B, FFavy, I—UEi3EEI -
A M) )T RV [RELOSE (CODEX
STAN 243-2003) (@& T 5®mzkR<] %
BITU., BEORSBFNMFRRICBRE L5,
- BRATFITV-0222 77y bATLyF,
AEZ7 79 P 2T Ly FBETRAEAT L y
FI T BRS A 77y 27V FOD
#i#& (CODEX STAN253-2006) XA T 5%
BEAEKR<] 779 P2T vy FBLUR
EXT Ly PO (CODEX STAN 256-
2006) DR L BB EBRNT IH -5
REEML, REOBRBRMPWFHEICES
%35,
- BRATFITY - 14122 [BEV2-2] &
KUV 14123 [REY 2 - 208D =8
Y BEENEEEPIET S, 20X nHE
MCTLEVBIFILT a4 LOFEHIZS
EHEWILHHATH 5, B BoMte
L oT, AF9730a Xy VEFEFRRX
NzgMHITTY — 14121 [REY 2 — 2
BLU 14124 [REY 2 - 208 0%
HOEELHRIET AL TAR L
FAO EBREIX. BIFOBERERIMEEKR< GSFA
EREEDH B2 L. CAC DRDIZIHEL T IJECFA
Z& o T CIZEME S M- HERRIMPOHERICRY
GHEREF 652 EIThB LN, I-FT 9o R
HERIZ, 72, KEPOMENERBESHIELT S5
B OB RBIFEMPEERIIN L Tid. CCFA 233
THEMEAFR O LB,
EUE /Ay —-DREME, 7TALXVBIFLS
204 L DEBEDFIIZOVTIREEEH L 72,

viii) A 7 ¥4 —LEiRER (INS 960)

EU L /0y 2 —ORERIR. A7 ¥4 — LELHEE
DEFDFFRIZOWTHEEEERHAL 7=,

ix) HAGEERIE (INS 220-228. 539)

B2, BRATITY - 04.2.26 [BRSFH04.225
PAOBE (vyval—oBX0% 28 BES
FUBME, GEBLUTRIRGEGY), BER X
Cryy - BERRA. 25 CICHEER BRI, B53E
BEOFY— eIV -2, HEREGHX) | Oof
BIEEORSERE % 300mg/kg IZBETHZ & T
BL., ZOREBIE GSFAICRARB I TWIEE
EDENT L ZREREL 7=,

#&E2 (k) L3 (RIE)

B, PiEBLURILIZET 2 p-WGCOEIEE &K
AL, ¥5i. JECFA OFMIER oM. &Rb
7Y —06.8.1 [ KTHXKAM] DKV —4R (INS
124) CHT3GHEREZAT v S TICHD TS
4 HEGRL 7=,

Bit55 (X552 EEIEM XU 6 (axv MEFH)

R, AT EL - VEBEROFREFERICET 5 Bk
B EBRIEHOERE, sty xuY Y, FILFY
BIFLooa4l, 274 —LEEED &K OHEEER
BOFHERBLUREIINT AT v 3 BIURT v
F6enDaAY MEFIZELT, p-WGOEIEE&KRL
7z AT EF - NEBEROFERET, BELZEHEN
ZHEWMBIKEF2IBH Sh T hidBIEE T2 L %
720

B O&
Zul
o
=

oF 2

e, FUMERSKITHRRO DI T 2 BEE
M#EEE, LrsXEEGPOEMNELESICHSL,
BERMBEEAOBERCEL TE#RB KU x v 2B
VO EEEER L, 2R, ZORRICK-T
GSFA $HDFRABN TIZ B bW L 2HERL 72,
55 44 |8 CCFA D 7= DIEZE

KRERERIZ. p-WG OBEREL LT, p-WG HK
B CCFA DI T 2815 2R L Th 53, X&E
CX/FA 11/43/7 DWW < Db OB EEINWEE S FRET
THDILEMHREL L, AEHIE. KEICCFA T, [pH
AEA] T3 TILAL, "EA. BHH OBerE
L. GSFAR3IZEEh 2 BREMBIZONT, GSFA
E1IBIUVR2OLEERETIILEREL R, 2
ho OREHRNYBHEORE2ERHIZT 5720, KERE
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FAO/WHO &ER&ABETE F 43 EI1—7 v I ABEMNIYERRS

Hid. KF77Fu—F428BEL T4bb. [pH A
All 7203 TRACAL REAl BREA BEHOBNRZ
LEPHER SN T2 RESE. BLUHEZEATuE
WERAEE, £3OMEATRHET 5,

BT, RAEFEEZR S U GSFANDEE &L
TES., ZOHBAEOREIZAB L, BEIE, £3
IZ&Ehd [pHEEH] 723 A, REA. 8B
KBl ST 258 1 LUK 2 OBRIMPRBEIZDOOTR
LRI E 223 hibD#IE % $5 L 212, GSFADp-
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150c % & U 150d) 5

- FoF=nansg (0SA) BET7TIFETH LD
INS HBHDOEH,
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THZLIZABL,
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FIIHENREIN TS LS, BRFNHOR—%
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DOEREWE L7z, BHERIE. A6 20RBRINM &
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%72, 8§ DD JECFABBIZH L T, HIRX N JECFA
WEEBIREEINALZZLLE-REVEEDIZ, I—-F v
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135 77 4 OREFIZZ 7 €4 — LENERE (INS 960)
12D\, ZORBHRIMORE—ME L OHBIZET 5
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FHREL. UEiOSHBEIcmiz b oFEEEEL
72 JECFAEBFIZ, 2 ODBEMD X 7 ¥4 — LB
HEGHFHEIZED B 2HDHLEOERT, AF LA —

LECERDOBBOBES T abh, BEOHIZ2 ODOR
LARMBEEBDDH I L TE AL 7 EFEL 7,
OB RICES L. AFETEESIE, JECFA
BRI E DO FRBICBELE gL LTS DT
LThHbB, BRIT/ST 7T A DREFARL 7z RERICHE
BL. ZORRBMHOHRES. JECFABREL L
BOBRIRT 22 L I28E L,

it SHMliA5ET X ¥ 572012 JECFA 2NBMT —
AEBERLZ IBOFEMED T LB EFIRL WD
LIZBE U, IOFI 25604 7 —3—1%, FEHER
IZJECFAIZZ NS DF — & 2 HEFIZIRET 5 LHFL
7o

BRI ORI —t 3 & OFEICE Y 3 BEORE
e, 4 ORBHERNME 167 OFHORE (FiH
BIUOWERE) &, 27976 L7 2EKT 8%5L
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Tyl ARBIHAILEARLE (NEXHEXDS
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(16) #E9. ECFA ICL3FENADHICREREINLR
SRIMHOBEY X b
8 9a. JECFA FHHED@EEY X PADEBME LUEE
IZBY 312E (BMF3XE CL2010/10-FA AD
BZ)

SHROBTIEMIZET 2 WG OEEEL LT, A54
DORFERIZ. CRD5 & LTIRHE XN WGOMEETT-
Feo EHIZWGIE, HANZARE I N2 L SIS, huito &
7213 jagua (Genipa americana) » 5 DEEROREN
ERMH AR DV TRRET L 72,

2010 FDFEHLY X P OFTRTOWKEIZ, 201146 F
IZHE X 3FE 74 JECFA 28T, 133 0FRME
EBROCCHEENE PETH S, :
HRL O B FRE

HXE RO WG IZ & - TSR & h7-3HlERIE Y 2
MIDWTAR Lz, FRFARENT L AR ARERER
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THREL L2,

#Ri3. CCFA DRI 2 MK 2 BB S &
WRT 572012, JECFAILXEE51 5 ko2&
HEEL 7=,

BAWDOEHE

23, FAO il JECFA /58 Dr. Annika Wennberg
BFAO 25 L BT 2 Z LICBL. RFEHMD.
JECFA & CCFANDERDE DA WEBIZRH# L
720
A

e, JECFAIZK 2RI D DIER S ME
DEEXYZ L&, B3MEIT-F v o7 ZRSITEKAER
WE-0RNTEILERT L (HBXGE XNVEH),

(17) #RE9b. JECFA TOERMFRMYBFMOX H=
ALY 2EENE

JECFA EHBIIXE CX/FA11/43/19 ##87L., B
TR ESRH LRI X > TET AT 2 BRENYO
B> WT, JECFA & CCFA M, KD HRNA
T -FOREREBROBERLERL TE LB,
JECFARSHETIZO600 22 52 BRENY (FH%
Br<) ZFHEL. ZhoOFHEDE < iE 30 FLL LwiTD
METH B ZLEEET S L. HHAICEEIEE TS
LV, FDKRRNET T —ForBETH 5, FHELE
FERENYIOREEARET 52 L. BLY (GSFA
BIUEBRBBIZ BT 5) MEORRBFMWFE, i
H %53 ADI 2 BIET 5 RIS BB L, W—DORERR
Wohd, BEEEELET. BOH3V Y -X2FET
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MORRICET 2L 41BN L 72, JECFA EHFIXFHET
fliFHEDORA L LT, ATF#ERELZ  £RIE 2L T
FELERE SO LTI -T G &h
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BB, e-WG #BL THERIBM O ERLE L H
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L7,
W O DOREMIZ ZOHBEOEEN 28D, e-WG
DB EZF L, RERMIZE 20 HLOREN 2GR
EEBERTS5I—T v 7 ARBOH/HEEZ2-T v 2 XY
22 RO BEO—HTH . Th 2 BRENY
TS HTIIEAIRETHHIL2EBAL -, HELESD
DEFENEFREREREL LD BENIZTE 2L, LR
HEOEH L EHIMEO 72 IR EE%ES (CCPR) I
Ko THRE N [IJMPRIZK BFHED 720 DILAMD
BRIERLAHT 7 e 2D | IZFER X N TV B EEIE
MR ERELBRET 5 L BREEI N,
WL O OREMITZ OFFMEEXICLS JECFAD
Y~ ZOEIZ DN TEEERHAL -, JECFA 1
ik, ZOEEOBERM. BEF 3HRYRICL 38N
EROBETZETIdEL, BB XUHRYSBEOZ D%
NOBMBPEHETH D, e-WGITH T 2HHRBAL
HThH BNz, LaL., JECFAEHRFiX. JECFA
DIEEDBREY, HEOEHBELT T EEBILTTHIR
bh. CCFA DIEEDEREL & 5 JECFA O HE &)
370123, SMESEMDY Y — 228552 L5
EREIZEETH S LBAL =
A
Feid, »FLEET, EBNEEA T - —I12F
PRTNT, HELZTTEEL. ROEREZRD e-WG
DBRBIZEHE L
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HELZ, —FHOBRE X, dESEELLA T b
ERTTF—AR-—ZADT b &4 FTEEFEL., iR
BB TR T 5, WEOBRELETF -4 X—20DEH
D7D DHEEI T DRDBRBETERINETHA I,
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L&k THREE NS,

BEFE
E BOSHLH FFEU)gwws

1979 4 WAFAFRFEBRFLRAVAPELHE €7
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1985 £  BROFERX L LB 7R

1995  RF W IRARER EINEXR
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The Thirty-ninth Session of the Codex Committee on Food Labelling was held in Quebec at Quebec City
Convention Centre, Canada from 9 to 13 May 2011. The Session was attended by 247 delegates representing 60
member countries, one member organization (EU) and 24 international organizations. ILSI delegation led by
the author was four members from ILSI Japan and one member from ILSI North America. The summary and
conclusions of the Session are as follows.

The Committee agreed:

- to advance Draft Revision of Guidelines on Nutrition Labelling (CAC/GL 2-1985) Section 3.2 to Step 8 for
adoption by the 34t Session of the Codex Alimentarius Commission, referring to “sodium” declaration only in
Section 3.2.1.2 and indicating in a footnote as to expression of the total amount of sodium in salt equivalents
as “salt”;

- to establish an eWG led by Canada, from which the proposals on claims related “reduced/low”, “light”, “more”
and on conditions for use of “trans-fatty acid” would be circulated for comments at Step 3 for consideration
by the next session;

- also to establish an eWG led by Australia to propose amendments on the requirements for mandatory
nutrition labeling for circulation at Step 3 for consideration by the next session;

- to submit a project document to the Commission for approval of new work on the inclusion of “spinosad”,
“copper octanoate”, “potassium bicarbonate” and “ethylene for degreening of citrus for fruit fly prevention”,
“ethylene for flowering induction in pineapples” in Annex II, Table 2 to the Guidelines for Production,
Processing, Labelling and Marketing of Organically Produced Foods;

- further to re-establish eWG led by the US to continue considering the structured approach on a 2 year cycle
on the revision of the Guidelines including any specific proposals for the use of “ethylene for ripening of fruits
and for sprout inhibition in onions and potatoes”;

- to redraft by the EU and re-circulate the Proposed Draft Revision of the Guidelines for Production,
Processing, Labelling and Marketing of Organically Produced Foods to include “aquaculture animals and
seaweed” for comments at Step 3 for consideration by the next session;

- to advance the text “Proposed Draft Compilation of Codex Texts Relevant to Labelling of Foods Derived from

Modern Biotechnology” as amended as “a stand-alone text” to the Commission for adoption at Step 5/8 and to

discontinue on the work on “Definitions”;

Report of the 39th Session of HIROAKI HAMANO
the Codex Committee on Food Labelling Advisor
ILSI Japan
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Commission.

taking into consideration new scientific data.

Ottawa, Canada from 14 to 18 May 2012.

- to advance the “Proposed Draft Definition of Nutrient Reference Values (for inclusion in the Guidelines on
Nutrition Labelling)”, which would be referred to the CCNFSDU for comments, at Step 5 for adoption by the

With regard to the “Proposal for New Work on Review of the Definition of Trans-Fatty Acids”, the Committee

agreed to invite CCNFSDU to give its opinion on reviewing the definition of trans-fatty acid in Guidelines

The Committee was informed that the 40 Session of the Committee was tentatively scheduled to be held in

1. BUC&IC

F39ET—F v s 2ABREREZZHE, 2011 CFK
) £5 H9H (A) 26 13H (&) T, 774 rxy
i (Quebec City Convention Centre) THHfE 41, 60 »»
EEF. 1 EREAR% (EU) X024 FEESEE (NGO) »
S5adEt 247 AL 7 B$#6@\%§%WWBM$
EEREMFRERE. FIEACGRRME. Pl IR R
BERMIRRD 3 4. BHMKEEY» OIHE - “eR & - #
WRR OO TR, KEFFREGE I T8 A6
HIFREMIED 28, T2 =HLT 34 =& LTEAY
Ias5 SRERE L LUES. NGO & L CEEEMF

FIFZHHE TLSI Japan 75 3 &, RENEHFEE TE25 56
24, HEREGFHRHEEEARS,? 6 1 ADEE 13448
L7

BEAZEICEILHBS5ATH (&) 2, [&HE, EHL
{EEICEE 9% WHO MRS | (CBEE L ¢, [HEZ -3 f
ROIE/ BRI R 2 R RO, RIS
M) ADNEBGERETR S KU 7 v ARERARE D R
OFHE| IZBTAEEEE WG) »PEHRAE I 2
HWARIL, FEAD) [REL L ORFEER RO IR

$3544 F74 > (CAC/GL 23-1997) 24T BREK ST
GRA AN Fo K U HBGRARZON OB MR HIZB T STk (<
E#EEDZZ 05

. FEETE L TRE L7

82— ILSI No.106 (2011.7)



FAO / WHO SRIR@MRAEETESS 39 @1—T v I ARMRN A= IRe

2. Ao MEE

ARRICH T B AREICHT 2N E B KUK
ZLPICEH L7z (Report of the Thirty-ninth Session
of the Codex Committee on Food Labelling, ALINORM
REP 11/FL),

ke 1. EOHFIR
W 2. I—F v AR B XU DMOEZH 5 DFFEEHEH
Wl 3. I—T v 7 ABMEEIZE T SRR EHOKRE
ik 4. B X OES) LRI T 5 WHO AR OETIZET 5 4
(a) HEERHAFF4 2 (CAC/GL 2-1985) IHW\WT, ERTHNEREE) A b ({5 / &F) OSCER
£ 27977
@ ST VYL (B ORRNIBETSHLE (recommendations)
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U HBOEFA R R DB ISR A B 2 5t E R
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T 5ETEER
(d) FHEHREFRNIETIH
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@ REOHKMEEAHMELLAZFL vOfEH
(b) FHEMZEMTIEOMHASHE (FE5.1H) 125 MERREOHK], [/514 F v TILOREE] &
U [472F¥0V v HATORFMIE] 2BML LA FL Y OBAORYEYE, SLIURBRETE 2 I2HH
WE (RE/ P F, REH) YL, A28 VEE) OBINZET 3 EERE
(c) FARKEYNZRET 2 fEEiEE
ME 6. AT/ Y —HRAERE LURRRTOERTR
(a) TERBROFRNIETSE MMEBIER A A7 /0y —HEEROEREBER) 2% XT7977)
(b) WAFTr/uY —HEBERBELVUERKTOERNETEIHA FI74 v F: ZR3EFH (A7 97 4)
@ fEXE(EHESE (a facilitated work session) 5
@ {EX(EHESFHE (a facilitated work session) DIRFICEHTHa 4 b
ol 7. KEXRSHE (NRVs) OEFRIZHT 28K H LU CL 2010/21-FL (=4 3 [H1%E
ki 8. WEARMOFRNIIET I3 -7 v 7 2B (CODEX STAN 1-1985) DEIEIZBE$ 3 51 ¥ R — Eik
BFONCET 3 EPREE R (OIML) XD OH#fdE
HE 9. (—HRERE) —HRELBRO—MRAHERIZET 55388
i 10, AREESICE L AESREDONBRO YT BURBE H O Rsg iR 2B 3 2 513 %8 (CL 2010/20 FL (=X
TIEEE &)
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3. MR

FERE 1. EEOFER CX/FL 11/391

BET 2BE 4(abe,d DBRIZ, #EE5@Q %50 DR
2. BE6@E 6D DRICFHRET I Z L TAE. BE
IZ oW TIXEREE &M (OIML) &b OE#X
EPRFTELL LI EIS, SEETHERL 20
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BAREE TR, SYVORERIZEHL /-,

MR 2. RTREENOHEEIR CX/FL 11/39/2

WHO OEED:EEL Y (CRD1S) :

@ WHO IR gL <L D&EE 7 bY v AK
TR¥KRE © WHO Regional Office for the Americas @
FREZGHICENE. BREBE FrVvak
HEOMbICDBTIELACH#EN 2L, BEL
FPU T LADBVEMLT, KBFOAITES LB
BROBDIFELOPOBEREH >TWELr 572,
L7z >T. ZOFERD»51E Codex IZRLEIEF
PUYDAIZDWTEDE S IZERTHENERITDON
TORMELHERE "BIER3HRE» o7 GRE 42) 2
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@ WHO Nutrition Guidance Expert Advisory Group
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@® UN Summit on NCDs (September 2011) B XU
Moscow Ministerial Conference on NCD (April
2011) DV TOHE,

BES ATV I ARABRELS T ZIRREBEADHE
CX/FL 11/39/3

A. MITRE - FERS
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10/33/22 App.ll, CX/FL 11/39/4, Add.1, Add.2
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72
ERERESE (IDF) RREIWHEEDO L5 v
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WMEODEEWIEI—-HRTEE0D, E56H5—
HiZOWTHERBEIBoh&» -7 (CX/FL
10/38/5) .
ASEIIBOTYE, T )Y AERRERE Gk
B, 7ArEvFy, BER #E 77390, #
FTEA-Z ) TE) LRERRIFE (EU
Dffi. H—F. FI=Hh, <)V ZORESLH)
D RAFEH

HALDF U 2EL2HE LRERE 254 %
AWZRIEHYEFRRERE, iz, FhUy
LERBERRAY A MIRIEZFEMBY 2 Mok

T EBLIILTHHBEBEREPLREORR,
> Bl L THaE BELRT (FMYY L/
BIE) FHBEL. 2 -V -FVFERIZE
% (e-WG) #HBE L. WHO RGO E
D> ) oL/ BERERIDONT, Z
NETLREZT7 Tu—F52RHTEZI L%
WEZMEE LT (with the mandate to consider

different approaches to declare sodium/salt on

food labeling to assist in the implementation of
the Global Strategy on Diet, Physical Activity
and Health in consumer choice of foods lower in
sodium/salt) . Rl 39 BIEED -0 DEHEE %
BT 52L&l

(BIEER (added sugars)) :

> BRIZAET A8 (intrinsic sugars) & ¥R
L 72888 (extrinsic/added sugars) X, &WR%
I S EFFIAEIC SV TEXINE T a0
ELT EUL AFH, FLEVF VY, Za-
V=F VI, TIVRERLBDLLTELDT
7Y A HE S HE OHIBRE R L 72,

> —HIHEBEICE ST FMLEEE L&D
BEmEBES LWV ORBRERL LS L LT,
Iz = HAN=VELUNEE NGO 4
DEMEIRL, BRIMEICXBISTE 20
ELTE, MorDFENS D ETRL,

> WHO » 6 [IRAMLYIZEE T 5 FAO/WHO
& BBRFOBENHA (Joint FAO/WHO
Scientific Update on Carbohydrates in Human
Nutrition) | IZBWT, BROHH &L LTIRE
B8 (total sugars) ZHEIEL T3 HA2HWE
L7z

> & e Uik, (B (added sugars)) B
HoHIBR%*&E L7,

(Bt

> BRUIBHECOWTIE, BRICE > TEETH .
FOBOERBROZDOBERE L TRLETH
LT 3RBRLMW SNz, WHO BRI
BOTRIZRY EFtnanwZ & » 5% nER
POHIERL, RERRHAFITL4 v DE32.14
RIZEL (p50VIE—EEBELT). Br~u
DB TRVETEERSBERE LD,

> Wl L T, BMEBHOFIRIS OV TIINRE

ILSI No.106 (2011.7) — &85



FAO / WHO &EIRRMRMEEHELSE 30 B1—7 v I ABRERNI=HE

FZRHFAFI AL VDE32148IZBWTEHY
NLORNEHHETH DI Lh b, (B

DHBEDHIEEEAREL 7.
& &) :

(Fruws 88 DAoERIZOWTE, b
7 v ZHGHRRIZEET A2 SV I TDE D &EH

BHEETORDHFNEREL., £ OXRE/=,

@ FHRMIZF MY TARTDALL, BRERRICIOV
TIFHARROEBOHETHOHS L LTER L
A7y 7 8ICED. F34BICACRETDRREE
B3zl (v —vT7HMEE (reservation)
E&H),

"ohi=Zehb, B UTR, REBE AT Y | e
FHIZED., EIBMBERREDEELBEIZ L 3.2.1.2 The amounts of protein, available carbohydrate
E L7 (i.e. dietary carbohydrate excluding dietary
3.2.1.2 The amounts of protein, available carbohydrate fibre), fat, saturated fat, sodium" and total
(i.e. dietary carbohydrate excluding dietary sugars; and
fibre), fat, saturated fat, [sodium/salt] and total Footnote:

sugars; and 1. National authorities may decide to express the

Footnote: Countries where the level of intake of trans total amount of sodium in salt equivalents as “salt”.

-fatty acids is a public concern should 2. Countries where the level of intake of trans—fatty acids is

consider the declaration of trans-fatty acids a public concern should consider the declaration of trans-

in nutrition labeling. fatty acids in nutrition labelling,
® E38HEE (2010) =BV, (F U wa &) b) REPLURFERRARTROFEAICAISZIHIFSA
PSADEBIZOW T b 5 v A IEREEIZ B4 5 B > (CAC/GL 23-1997) I<Blt 3RERDIEBFARR.
A2EDTAEIBONEZ D, AZMHITE 33 M HBARARROEMES T 3518E8 CX/FL
RESBAIIBWTAT v 5 L LTERIZI M, 11/39/6

@ WG (BR: =2-Y—-F5VF) IKk3 [+ ¢}
UYL SRIBORNICET 5 EERSE (CX/FL
11/739/5) ] ikt AFIZBT3 ARG N,
PTD 625047y g vgREhiz,

@ FrUTLDREERDEIZET

®@ F b LLEE (NaCl) OWF & RERS
FIZER

® BIE (NaCl) DAERERTEIZETR

@ F VY LAERBERIERIIER, BE (NaCl)
DWW TRMDIGANICRTR (FHROES)

® BIEMEIE (sodium from all sources) DA%
BRAERIZERR

® F MU YLERBRGRIIER. BIEBREME
{sodium from all sources) {Z 2\ CiZfliDEATIZFH
™ (R 0ES)

@ ADEIIBVWTE. HEEOG»DBEIOREA,S
BIEETREXHTIRREHL -0, FlENL
BEPOFT PV ARREXZRTIRRSEEE S
7z,

@ HEX»SF M) ARREXR BIERRIIONT

E 38 ERE (20100 &K¥) :

> AU z—BLUHrFFERRERE Lz e
WGIZhBW T ohEEXETIE. MT
D5 EEFREFRE FHEERE) L LTR
Ihiz,

I. REHLIUCRFEEAZTOERHICETS A4 F

TAVEBY RERARRRENA L I4 VS

TERRR A B EICBEH U - AR R A BIC{E S 20D

HAFEIA v

> RE. T3V, FUENIFEEEREAL 28
EU, A%y, 222 Y 3EORIZH»LE
BRESATARRAE ko7

0. WHO HREEE THLD Ff 5 h BRSO

WCE LAWY VLY — ORI

> BEDOERBRT/KREXRTICEHTSY VAL
T BHBEHICL > THEATH S LT 2ER
(WHO 7 6 ARSI FOXBER v I 7 A L %
WRTEPELAENVEDOEENEIA Y I D
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D) & BRTBHHEFETH S L TIRAN
HD. FRICESTARAL Lo 7

M. R 7-BRIEOIE/ EERICEET 2 KBRS
HEAET, BLU
V. WINEEEP S M) o A DHBHEART ¢
> EU, XEZE4»5 WHO B 3 KER S0
7 7 A LOEERILS SRR RS 2w E T3
BRED -7, DBLUNIZowTRIz2
RO EXRLDOHRAEEL L THRATSZ
L. BLXUIFFHERET S e-WGOHEL
LT OfEENE (terms of reference) 1220
T, REIZED 7= DR EBOERIEE &
hiz,
1) BEE -3 RE0EEERICET 5 XE
R RHERT (B
2) WIEER T U Y ADLEBREESR (B
i)
3) Table of conditions for nutrient contents
FEOREL
4) b7V AIEMERIZBE D B RER T BRART
GEA)
> KEISFEOER (2011F5H7H (L) o
HEER2OREN GBI N,

V. WHO RIS THD Lo hBRETICD

WTDEBZRDEGE :

> WHO ft ¥ THRY B oh T3 [BHE]
X [HBEH (512 whole grain) | OEZEREEI
DWTDORETDIWETH 328, [IRALHIZRES
% FAO/WHO 12 & 2 BHOREMAIR Joint
FAO/WHO Scientific Update on Carbohydrates
in Human Nutrition) | {ZBWTERIZREhTH
D, FrlkffEL LTORRRBOhED 572,

3) Table of conditions for nutrient contents OIZRED &,
BEL

4) b7 v ARGIRICBE D B R BRI BRI
ASHIELH5ATH (L) K2 WG DR
¥4+ (CRD8) iz#-D%. Non-Addition of Sugars
¥ & U Non-Addition of Salt/Sodium (ZB83 % %A
FZROKREAN () HEAZh. RERITBWTUT
DBYEBENT,

________________________________________

Principles of Claims for Non-Addition of Sugars:

(a)

(b) The food contains no ingredients that contain sugars

(¢) The food contains no ingredients containing sugars

@

(e) The food that it resembles and for which it

®

Principles of Claims for Non-Addition of Salt/Sodium:

No sugars of any type have been added to the food

as an ingredient

that functionally substitute for added sugars
The sugars content of the food itself has not been
increased above the amount contributed by the

ingredients by some other means

substitutes normally contains added sugars

Additional conditions and/or disclaimer statements
may be used with these claims to assist consumer
understanding of the claims within countries.
Disclaimer statements should appear in close
proximity to, on the same side and in the same

prominence as the claim

(a) The food contains no added sodium salts

(b) The food contains no ingredients that contain

(c) The food contains no ingredients that contain

(d) The food that it resembles and for which it

added sodium salts

sodium salts that functionally substitute for

added salts

substitutes normally contains added sodium

salts

@ FE3BME=E (2010) ItbWT, #FFE2EEL

T3eWGORBELUTOREEANE (terms of

reference) . KEED =D DOHELENERIEE

Ehis,

1) $EEE 3 BEO MERICET 5 RER S
HMIRFR

2) WHEER T b v ADBMEARR

(e) Additional conditions and/or disclaimer statements
may be used with these claims to assist consumer
understanding of the claims within countries.
Disclaimer statements should appear in close
proximity to, on the same side and in the same

prominence as the claim

a
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.-

[

WINGERER T b Y 0 A DUBERBARRICOVT WG
X0, ¥EHIOCRBERPRTOFEHICE TS 44
F54 ¥ (CAC/GL 23-1997) D% 6.3 HNBIER
(F PV TAIZDNT25% LT3, BERMERE
KL T10%) MWEERES I,

ZDfth, “low” sugars DE¥E (REHUELL), 2
B2 D0 T “source” 3 W E “more” DEUER
EODEESERIN, /2, F6LEHIZBT S
“light” DHEHEIZDONTE, FE63HEDEDO 25
RELDRENZ Ehiz,

b v ZRERAREIZE D B EBR G RBRRIIONT,

WHO tHREBBEORTOBR» S FHATH I LTS
ER (WHO » 5 & EFEI & B — D E D BB M
CEBR). A EL2ToOEICB T3 AREE LD
BIEE B> TWEhiF TiRAEWNT &5 5 ZEOHT
IZERBZEDBERBD 72,

B LTd 7 v REBICED 3 HHAERRD
HBITOVWTOEELZED S Z L TEELE (EU
BXUAF Y a M REEEHN),

RARHIICH
PTOREARA2EE L. REE 40 BSEOFHE
R (2379 7°3) LLTHENTEZEEL,

Non-Addition of Sugars ¥ & U Non-Addition of
Salt/Sodium {2 B8§ % EAFRORHIDEE.
KERLUEBRBRARTOMERICETSH A F
54 v (CAC/GL 23-1997) DE63HE L
FoA4HEEREL, DITO 3IEHED LEEFAE
INDOEHEDBIN ZRETT 5,

a. “reduced/lower” b. “light” c¢. “more”

b T v ZHEHARRIZBED B AR DB DRE,

[WHO ¥kt | TRENABESRIORELS
hi->>KRIv—7 (standardized symbols) DfE
AT 35EEM

38 BISE (2010) &\ T “ The Committee did
not agree at this time to develop a discussion paper
but agreed to give consideration to this at the next

session when more information would be available

(ALINORM 10/33/22 paragraph 91). ” & &Rz,

“ns

ZOBBICH BRI LN L, WHO 1Tk B “%
BRI 7 74N (nutrient profiling” IZB8§ 51k

I BWTE, FIZP VAL — 2Bt 38138
ThENnZeR s, BEL LTERBIZET 385
ThEnI ETHRELR,

(d) BENREFRRICET 544 ALINORM 08/31/22

App. VI

2LLT, WG (BR:HT¥) 2RE.

FE3sE=# (20100 &V :

»

IhETD e WG H LU 37 HARHETOR
EEBELTH—2 b7 ) TERPERRTO
®£%

{LIZEEH 2 ERBIZBI L. 1. Costs and Benefits, 2.
Implementation, 3. Compliance and Enforcement
¥ & U 4. International and Trade Considerations
ZDOWTHDE LY, SEBOBESD
Appendix & U TERIRT B L S5HEL 7=
AXBIZOWTLDFHAXERRIEDEILL
BIERENBEL H o720 AXEOEHWIEZSH <
FTERBRRBRIHEOBAZRE LT
BEFFICE T, EEH I VRBBHERD:
DOFEEELERMTIEDOTIEIEL, ZTD
HUH-E T3 LK 5MD -8 DTH 3 L DRMD
5, BEEEDPOBESTbOIIE,

I, AXBVRBOKBRTHEOEA L
BEILTORIBUFICE TS &5, SREOHS
#O Appendix IIT & L. £/, FAO/WHO X
AUEBERBERNICEEL LRI UERY
pZLafRTIIL L L

® $£383OE£#E (20100 12 BT, “The Committee

agreed to include the text in Appendix III to the report
to ensure its availability for governments as a tool
when considering mandatory nutrition labeling. The
Committee also agreed to recommend the use of the
text to FAO when developing capacity building tools
related to nutrition labeling (ALINORM 10/33/22
paragraph 67).” & N7z,

WL L TideWG (BE: =2—-Y—-7VF) %
BREL., WHO HRBIEDRITICE T 5720, %
BERHA F 74 (CAC/GL 2-1985) IZKE
EROEBHAICHK S HFE (ALINORM10/33/22
APPENDIX III, 2010) %V iALr/=DBIERE
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(A5 »7°3) WAL 40 MELBOFHERE LT

B35z LE2EHBLE

_________________________________________

KEETOHHIHR S HE (ALINORM10/33/22
APPENDIX III, 2010)

1. 3Z b (Costs) // X374 9 b (Benefits)

HEE  MRER BROEBN SROL51D

/! BIRO 7= DER. L / BIRHT]
R BERLZBEEANOER. BEEREOD
Bl
BUF: 475 - ABOBM, H{ORE. &
MEAEREEDT -2 N—ZADFE, ¥
BERT // BELEEENOXE. B
E EEEEREICRS) OHIR
EEER - RAIX N (. B, FE, B8
#%) OLA//HRERBOEHE. Hao
ZRE
2. EfElcfR s EME
FISHRE AR AL EOFAERE. 4ES
ERH BHTZEZ2EL» &0
FED) A%

BATHIERRE © S ArasBE (S A 77 vk, IEREME. (S
DFEE, M tE - FEEOER, 7 —
AR-ZADFE, R EHLLD
MR EmDOER

ZREH  BERKGREEDT -4 RN—-2 (*

v 74 CRR%) ., RROBRR (A
BB/ Bskortr. HEME) . +oh%E
FERFHM (2. 3-5FF). HE
ERELHE
3. B<F (Compliance) :HEFT (Enforcement) :
HREEHERE, B - s=2 ) VR &
WD Skt L B RE
4. EFES LW
BroEge CEM. EM) coBa. a-
Ty o ZARME - fEE L ORE

_________________________________________

HE S5 HRAEMROLE. NI, RRELCHBICET

3514 K742 (CAC/GL 32-1999)

(@) TBE1NOEHEN: TFLOZOMODREEA

OERADEM (RFvT7)

ALINORM 10/33/22 App.VIi

38 ESHE (2010) K0 :

>

INETIZF YL ENFTFIZOVTIFLYD
R (PURIEEL HEY) MR E N T3 A,
bt (b AN TN —VE) IZDVBTH
FHEHRTREPErPER SN
FPREANLTN -V BOEERDZ T, BT
D [FoA4] [NFF] IcmirT [Z0fOR
# (other fruits) ] 2 DWW T HIRIAK% ZH
L7,
BA, BE, RKESFEIETS P74 VITHEX
NFREM 2 EMT 2 BROBHASEER (CAC/
GL 32-1999 %51 18) IKBH LT, Fu 4 &
NFEFUNE 2 -V -5 FPEML =R
AR L ZLHIZ DOV TOREB AR+ S TH B
& UTHRAERICE U THERSER L,
fame LTHBE 1 (GREEDOFA) CH (H
DR - BT - BOX - I - ") DF82H
ADEMX (Ethylene may be used for ripening
of kiwi fruits, bananas, [other products to be
determined].) IZDOWTAF v 7 7 &MEHL.
H—FEBRELTSe-WGORENEE S iz,
EU 2 RiE SISO TREL 2 [HEREE
DB, [222 X200 v 4 TORFEYIE] I
DWC, ARE Y HR 134 F v TLORIE] O
BHEENOFERIZDOWT, 26 ORERRILE
ZAUMII OV TORRER 2 ¥EHT s I L e L,

® REOHBIBELABMELAZZFL VEHEOMKLD

e (R o4, NFF RS ~ND#EK (CX/FL
11/39/7) 12D\ C, H—F5EBRETHe-WGT
BIEMADREIZODWTERBLAEB LN T, “Ethylene
may be used for ripening kiwifruit, bananas and
other climacteric fruits” DBEMXEEREL 7=,

EFREBRICOVTHEL LTOEEABOAT. &
DO WG SRICL MBIV EREI N, FHED
R, “Ethylene may be used for ripening kiwifruit,
bananas and other tropical fruits for which
justification will be provided by interested members
that will be reviewed through the structured work
approach” & L7-BEXEFBHRRIhAHN, XE
DHBBANHA FI4 v ELTERBET L LT
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(b)

BErnBohhhr ol

RASHIIZES L LTI, REOHEEZHE L
e F L EROMOERANDOIKICONTIE, #
AFP74AVORELFHEBRE TS e-WG (R :
KED) 12k 2HBMEWHA (structured approach)

IZRET e TR (OEM L OEEIEMN T 2 HE) .

AEHERAF 9y FTOEE L L, REIE 40 @LE
TRETA3ZETEEL,

FREMZEMT2BOBEAZRIE (B5.118) Kb
7% [HMBREZEOHK]. [/N1F v TILOKTE]
LU [492FRT v A EORFHIE] 2BH
EVEIFLCOEROZYYE, BLUTEHEBRENIC
FRYE (RE/ VR, RBAUIL, 058
i) DEMICEIY 3/ERIRE CX/FL 11/39/9

%38 E&iE (2010) £ -
> LECEE S5a) D& B/ HIREOREIZD

WTEBIZHA P94 V2 RETHIEE LT
BAH4 F54Y (CAC/GL 32-1999) D% 8.1
HT4FBORBELERELTWER, ZHT
TBESEUIEDETH 5, —FH T, EERN
IR/ BREEERNTRTH LI 25, &
DIHENERELY AT A/ TR 2A0BEAIL
DWW, BIESHICPVORENREL. 3
&R %R~ (CRD15),

KE & EU BSSHf I U 7251388 (CRD
15) DBER CHEMBTORELER) o
D& KEEREIZL S e-WG OREBVAR SN,
ROES@HEEMBIED 57207 OWMEE L ER
T5ZELEL7,

HA P54V NEE2DEHMY 2+ (CAC/
GL32 @ Annex II Table2) IZ [ZAE /L F, ®
AV ws, Fox U 8EE] £EMNTSEUR
£ EE12) 1220 TE, ZDe-WGIZHW
THIEE LTHROHEZ & L,
AIEERBIZHED, BEOHA K T4 V0
FBIBEB L UBHERFIT DV T (editorial
amendments & L C) Hlfs4 2 Z L BB & hiz,

@ E38EEHE (2010) BV TARIhIREEE

12X % e-WG O®EE (CX/FL 11/39/9) D0

TEHEEh, S<PE»SREL FHEICELTO
HRERYEE A (structured approach) B&KUF 7
L — b (template) fEFOFRESER &z, £/
F—=ASUTRLEZOTuABLIUTF YT L—
MZDWTOE L ZHBREOERAASRE N,
B3, He-WGICL2HHME (/Y F. A
o8V, REH Y T L) OBINZET 5 1EE.
BEU [MERBEOBMB], [/34 F v T LD
Tl [423F20 v H A4 EOFRFEHIE] BT 5
YRR RRIZOWTE#EL

Z¥ Y FIZoWTER, FELZEPBEAMORE
DY X2 EBMETEIREEFGL LT, HBED
DEMY X P 2IBMT2Z 28R L%,

o4 YBEICOWTE. FOERIINT 5 HE
SMIESTHEASMGZMMT 5. OBy CHIRHEA
5 & 9127 5 BAEICIIHIER (phase out) T5FD
BRMSEE S h -5, BRRIICE, MIESOZMX
LIZNBEIOEMY 2 2IZBMT2Z L2848
L7,

REEA ) T LDV, £ LICHBEIOR
MUZ 218732 LERAB L,
MHERBEOBK (3/5ZOBIE). /1S4 F v T
DFEERAERE LAz FL v OFREIZDONT, B2
R E & LIBT3 LEABEL R,

Ty 4 EREAXORFHIEEEHBE LT
VYOMHERIZDONT WG I, REIICHRIZEES
T, e-WG (L 5(a) M) bW TE A 3REN
LIEHL (Gustification) DMET 2T oI L &
L7,

HEE, AV, A2 VEBE. KBH) U A
EHBETOEMY Z F 2ICEBMT 528, B&U
MERREOBK (I/1NZOBKIE). /S4F 9T
DREMEEEME LT F L Y OFRLEMT5Z &
CBTAFHEZED T 2 FFRa AV M 25
34 [\ CAC EIz#E (E 3B CACRE (2012)
TAT v 7 5/8EKREHELTS) TH5ZLE2ARE
L7,

Wik, KEERICLS WG EHREL., 248
DHA4 P74 yOREL /FHIIZER L TOAMAREAIEL
AL, A2 P TICLKE 2B LT
FYTU - MIDWTOELELIHRBRELEFD TR
AT AL TRR L, ZOBR. REOHK
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REAHNE Lz F L Y EHOMDIEMN DA
EDOWTH LU Y v 4 ER XV X XDOEHEIEA
HNE Lz F L VOFRIIOWTORAZED T
L& U7 (fUDFEM & OBRIEM T 3 BE),

() BEKEDICETIFHREEEE CX/FL 11/39/10,

Add.1, Add.2

538 A% (2010) & :

»

>

EU»S [B#EEROERE. I, #57k&
UHEICET 254 F5 4 (CAC/GL 32-
1999) | IZHi2lcKEME G0 B D DOHK
KREWIZBET 2 HBEXERETHS (CX/FL
10/38/18),

KENZEHIN P E LY, =2 -V -5V,
TION, TLEVF VEDXERH D, 5
ELTCACRESHRETORALFEBFL LT
WRfEEEEB LI
EUBRESBETOHED =0, KESHY
(aquaculture animal) 3 & UVEESE (seaweed)
DEEICEL-GRER BT L ko
7=

@ E3BMa-7 vy 2KEE (2010) THHIEEL L

THEBE N,

FEAARL DEAEAIZONT, FAO OF#iR 2K

ERAR L BfEH 1B T 2 1TEHE (Code of

Conduct for Responsible Fisheries) #&E 3 %5~

ETHEIEDREND -7 (http://www.fao.org/

focus/e/fisheries/sustaq.htm), PEE LT, H29

[l FAO Committee on Fisheries (COFI) 2k C

FKF X #1172 Guidelines on Aquaculture Certification

LOBEMERLGZTNEE 6BV L 2R L 72,
HEBOREICH VT, K (Origin). BN

(Husbandry). %5 (Breeding). 3% (Nutrition).
BEFE (Health Care) FDEHIIOWT/ LY x—

EFROELTCEE» S DBREELED - 72,

ek LTid, 5% (Appendix V) #25 v

73 & UCHEM, 201147 A 31 HE TIZZED

IAY L ERDD, EURASHHORRB LU ZD

BOAXY M EEDHT, 10 AR E TICBENSEE

Bae27y 73 UTHERM L, REE 40 B2

ZBWTHE AFv 74 52807,

BE6 NMA77/07 -HRXERELIUVRRKSD

(a)

EZN
TEBRORTICET 5 —KABRKER (N1 F
FU/07-ARBRDRTHER) - B& (X
5 v 7 7) ALINORM 10/33/22 App.IX, CX/FL
11/39/11

£ 38 E=E (2010) &V :
> BHETHEH»L,

BBl 2 % & Rk ARAR
DERIZBET 5 —MEHHE (GSLPF, CODEX
STAN 1-1985) #E422H & OBEM & &Iz,
certain techniques of genetic modificatién/genetic
engineering % modern biotechnology iZ, F7z, 73
AXTr/uP—HRESDOY 27 53HORE]
(CAC/GL 44-2003) ®*x 2 3 2 (Scope and
Definitions) & DA 5RES 3HDDOXE
{IZDWT, in a way that does not occur naturally
by multiplication and/or natural recombination %
Hilkx¥ 5% (CRD 11) #fT-7=
AARBERICRHL, EUEE. 77990, =
YEP LIPS EH I, BRIEIFEBIER
DAT o T THBEREL, LIALERSL,
EUZDMMDOXFREH 76 DD, KE., 7r
Yy FUEORM LB, R, BEOBEE
EANERTRAT v T 6IZRL, #EHDI XV
FERDEZ L LR ST,

(b)

TR 6(b) 2BV TH - EXENEE S . TOME
& LT “Principles for the Risk Analysis of Foods
Derived from Modern Biotechnology (CAC/GL 44-
2003)" #5|HT B I EBREREALEI LIS, K
EHEOBLLFHIIET. EEERT I TH

BL7

NAFT7 /0 -—HRXBERBLUVRARTOR
RCETBIHANIAE  RREEH (XFv T
4) ALINORM 10/33/22 App.X, CX/FL 11/39/12,
Add.1

538 E=H (2010) &V :
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AEBFIZTOWTIE 62/63 02 —F v 7 ZAHfT
ZESICBWTERI A, 2011 £2HRE L.
ZNETICERI MR VEAICIR, HITRES
ELTHNEAES L 5808ERDH -7,

EUEH, v HFE—n, #—F, r=%, &

working during a session or between sessions
to work with members to reach consensus. The
facilitator should orally report on the activity
undertaken and the outcome of the facilitation to

the plenary (Procedural Manual 19th Edition).

EFE &L OREMEEOMG 2 X T 5 ENRME
Nz—J%. KEL 7Ly Fy FI=A A @ 1EEEESLE (a facilitated work session) 5
FUAFLIOERFETIREESRA A (CX/FL 11/39/13) : 20104 11 A 15, 16 H~L
7o F— 7Y 2y CHE 312E 10NGO»5
> BERIVMFEIMETIEORMSHD. HHE TNABSML R, REEARICEEL T, $39
XBEOWTT I IR FIRRIESEI B EETHELHCOHBN 2D, BATED Chapeau
WTREBZZIEERTIL), 7TAUHIR (B 1&2 BE U Text 1 ¢ HIZUTD 3204 T v 5
ETHBRAFEUPOEHERELS 2 L 2R VR XN, FELIALIONF T 3D
THILEBETEOTRENI L) 2HICH WERGEAMIZE— (54 b, BES XURE
AlEhzs, 77VNE KERE SISXHT (Consideration)) TH 24, £ Codex BHHENE

LEBHEHL 7= DELERRE TS,
> TIVARIIDVWTERELELIBEENEL OH OPTION 1: Reference to relevant texts (UEH4%
POREINLZENL, BRICEBETIVN ¥ L UBAE(ERT O &)

ROBERWREH (FEIBED. RERI
DNTiE. BEREPICIEARSAIZ X 2R
Birbh, NEEFHEBRLESICET 5 &R
BREETREE > TWEA, AXEIL, BED
I—Fy 7 AXBTEIEFHBAARZORRIC

OPTION 2: Reproduction of relevant texts currently
found in Table 1 of Appendix X of
ALINORM 10/33/22 (&4 bk L UH
T, —ERAE0)

OPTION 3: Reproduction of all relevant texts (£

By 2ERLERERMATI L DAZHNE %)

LTng, COXRE, BETHRA RS ® 1 MLEDLTHBKIICXEONENAE S
ZOEEFEBERIC, fIogREEL T 7ERET. BRNZ OB TIETRENBYERE L 7
BILRBEUIILERBLTNEHYT @ WEIZDOWTE, $35HD “Halal” =B L7

] EOBERENER 2 SR INE, B8 (AREDERE) 2&D. ALHADS
> ABBEEXBERIIOWT, RRVEELAET S N¥ Codex BENENRESh, TLOBEDAEL
VILEDBER (BEXERD kI UHEAXK 7o "
SEICIIREBR (FEXEE2) o0 T, @ BEMITATBOMDEZONTIE, S4 4T
ATy 73 ELTREAOITA Y FERD S, & v uy—BRERB L UCRRRSORRO A A
SIEREHARHEE TOMI, & —TF LHR. Fo4YeLTTHEL, MIEL% Codex XH (a
CCFLER%7 7V U7 —5—" (BHIT stand-alone Codex text) £ §5Z&TARBL., #
5. RETSAOR) L LAfEREESR @ A TOBRKEESBOATREI LD D, &
facilitated work session) % EU F{ETHE (X 34 [H CAC BRI BWT AT v 7 5/8 IRIRE KT
LF¥—= 7Y 2y LV THRETE. KRS + 5L TAR L (1993 FRTEBAM LI 20 4).
5Z k&l TN Y F v MR E R,
* Where there is a deadlock in the standards @ b, FIXZI-BHLTWAEEIRIZO>NT,
A-F 9 7 ZBRB/LELTREVPEHICT 72
/AFTEBZ LT B EMHEREI N,

development, the Chairperson should consider
acting as a facilitator, or appointing a facilitator

in agreement with the relevant Codex Committee,
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PRPOSED DRAFT COMPILATION OF CODEX TEXTS RELEVANT TO
LABELLING OF FOODS DERIVED FROM MODERN BIOTECHNOLOGY"
(At Step 5/8 of the Procedure)

1. Purpose
The purpose of this document is only to recall and assemble in a single document some important elements of guidance from

Codex texts, which are relevant to labelling of foods derived from modern biotechnology.

2. Consideration

Different approaches regarding labelling of foods derived from modern biotechnology are used. Any approach implemented
by Codex members should be consistent with already adopted Codex provisions. This document is not intended to suggest or
imply that foods derived from modern biotechnology are necessarily different from other foods simply due to their method of

production.

3. Compilation of relevant Codex texts

3.1 General Standard for the Labelling of Prepackaged Foods (Codex Stan 1-1985), and particularly, Sections 3.1, 3.2,
411,412,42.2,7.1

3.2 General Guidelines on Claims (CAC/GL 1-1979), and particularly, Sections 1.2, 1.3, Section 2~Definition of Claim,
3.3, 3.5, 4.1, 5.1(iii), 5.1(iv}, 5.1(v), 5.1(vi)

3.3 Guidelines for Use of Nutrition and Health Claims (CAC/GL. 23-1997), introduction and particularly, Sections 1.1,
1.2,1.3,14and 1.5

3.4 Guidelines for the Production, Processing, Labelling and Marketing of Organically Produced Foods (CAC/GL. 32-
1999); and particularly Section 1.5

3.5 General Guidelines for Use of the Term “Halal” (CAC/GL 24-1997)

3.6 Working Principles for Risk Analysis for Food Safety for Application by Governments (CAC/GL 62-2007)

3.7 Principles for the Risk Analysis of foods Derived from Modern Biotechnology (CAC/GL 44-2003); and particularly,
Paragraph 19

3.8 Guidelines for the Conduct of Food Safety Assessments of Foods Derived from Recombinant-DNA pants (CAC/GL 45-
2003)

3.9 Guidelines for the Conduct of Food Safety Assessments of Foods Derived from Recombinant-DNA microorganisms (CAC/
GL. 46-2003)

3.10 Guidelines for the Conduct of Food Safety Assessments of Foods Derived from Recombinant-DNA animals (CAC/

GL. 68-2008)
Footnote 1: See the Principles for the Risk Analysis of Foods derived from Modern Biotechnology (CAC/GL 44-2003)

BE7. XERZEE (Nutrient Reference Values, > FINMMEE- - KEABRAEKEZIAHE (CC
NRVs) {CEBT 38REH LV CL 2010721 FLIC NFSDU) &b, NRVDE#HL LT, “Nutrient

M9 BEZE CX/FL 11/39/14 Rev 1, Add.1, Reference Values are set of numerical values

Add.2 established and used for purpose of nutrition

i labelling” # & UF “and are based on scientific

B 38 EEE (2010) £V : data on nutrient requirements” %7258 “and/or

_____________________________________________________________________________________
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nutrient levels associated with risk of diet-related
noncommunicable diseases.” % B MFENERE I
LIBE. REE2EREL T 5,

> ZhiCHLERERERELTE. 454, K
E#x LU EUBHFREEDO T O 2 7 MREX
#HE (CRD 20) 22Hhic#EflL. CACEER
SR L L,

> I—F v AEHEFIT CCNFSDU » 5 DXH
(CX/CF 10/38/2) #FizxE#RIFL, #F
ZHAREZHCET TEET A ¥ 2 HEICFH#
XEHERTHZETRE L,

@ 5532 [ CCNFSDU a2 & 0 58 39 Bl CCFL N

DfFEEHE

FIERRMERRD ) A 7 L B L 7258 R D NRVs
ERESL UBRiCi, [RBERICETSH4 Fo4
v (CAC/GL 2-1985) | D% 3.4.4 BIZBIE$TXEX
THBH5ZEH»5. CCNFSDU i CCFLIZH L. &
DEY., FEHFHERS I L TABLE,

[E2 3V IXFMICET 2 NRVs OFH B &
USERRGMRRD ) 2 7 L BE L -8B E D NRVs
DFEEELD—BRE LT, Zh5DEEERMT S
729, [REERIBETSH4 F74 ¥ (CAC/GL
2-1985) | DE 3448, HHVEZOMOEIC
DWT, BETNRETHBI &%, CCNFSDU it
CCFLIZ#%n19 %, CCNFSDURHAL F54 0D
BRI T 2 REXEBLERT 3 ICBEL T, CCFL
oAV MBENIHEHTS 3. ]

________________________________________

@ 7 XIZXBEEE (CX/FL 11/39/14 Rev 1)

{IZH>T, CCNFSDU » 6 DfFFEXFICEEL T,

KEFXZSHE (Nutrient Reference Values, NRVs)

DEFIZDWTETD200F 7L 3 VA RE N,

a set of numerical values established by Codex

Alimentarius and—used—for purposes of nutrition

based on scientific data on levels of nutrients
associated with nutrient requirements (NRVs) and

1

1

]

1

1

I

:

! .

' labelling. These include two types of values, those
1

1

1

:

1

: those based on scientific data on levels of nutrients
1

associated with reduction in the risk of diet-
related non-communicable diseases (NRVs - NCD).
» Option 2: “Nutrient Reference Values (NRVs) are
a set of numerical values established by Codex
Alimentarius and—used—for purposes of nutrition
labelling. These include two types of values, those

based on daily intake reference values' associated

i

E with nutrient requirements (NRVs) and those

E based on daily intake reference values associated

E with reduction in the risk of diet-related non-

E communicable diseases (NRVs-NCD)."

E ! Daily intake reference values here means

i nutrient intake reference values from FAO/

E WHO or other suitable data sources.

@ Z<DEH»L. KERXRBHE (NRVs) OEHELL

TRFZENT -4 2 RIAETEXELLT, £7
Vav 1 EXFHTIRASRB IS, XFLL
TS > LEHRICTERETHSZL LT, LLTO#E
DEEIEL 72 (=Y MREEEH),
“Nutrient Reference Values (NRVs) are a set of numerical
values that are based scientific data and established for
purpose of nutrition labelling and relevant claims. NRVs
are based on levels of nutrients associated with nutrient
requirements, or with the reduction in the risk of diet-
related non-communicable diseases.”

@ H2LLTRELEREXT Yy T5A8E. $£34
CACREITIRET 5 L4, REE 40 BIE22E
TOFRD-DEEHEEF CCNFSDU iZ®ED 2 X
VhERDBZEELU,

HES QERROFXRCETIO—FTv I XI—MHE
(CODEX STAN 1-1985) MEIECBIY 35158
BH-—-EfEBRRICHATERETHERE
(OIML) &Y DR CX/FL 11/39/15

5 37 B (2009) XV :

> RIS SRICBVT, BEREEGER
B (OIML) BEZERERORRNICEEL TR
87:2004 (Quantity of product in prepackages)
£ & U'R 79:1997 (Labelling requirements

for prepackaged products (under review))
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D2ODEEERTLTBD. ZThielx
. A=F v 20 [BREROERICET
% —fk3# (CODEX STAN 1-1985 Rev. 1-
1991) ] DRABOEHRB L UHET 5438 “
Net Contents and Drained Weight ” IZ¥5i %
Container. Liquid medium. Packing material.
Prepackage. Quantity of food in a prepackage
FIIOWTOBERETH 5,

> BEOBERTEADEBIZDOWTOERITI TR
BholkZ b, BRIDRERTVWBEXEIZK
a4 b EED. EREEHERE (OIML)
X OKREEIBRZFEDO =D OFHEER &
BIE. BRET I ZLBER I KM%,
CCFLEZDOHBEEL T HrENIZONTR
AoWFE IR TOENENI HFET),

38 E=E (2010) &KV :

> EPREEERE (0IML) 0% (CX/FL
10/38/14) 2k . FEREROEMHEHIEE
ELT, RESEICHEMTSZ L &L

@ AEHIionT, EREEEGEME (OIML) &
DOFNBELENRERTZ B -2 b6, 583
TESHLEWZ L L,

HBE (—mARERE) HBRELEERO—HK
HEERICEY 5 5#ES CX/FL 09/37/13

(CX/FL 11/39/16)

F 37 @ (2009) LU
> FFXICED WG OBRICESFHEERL

PR [AERRORRICETI 2T vy

A—f%#K (CODEX STAN 1-1985 (Rev. 1-

1991))] @ 4.138 (The Name of the Food) @

WEDERETH D, 7L, UTODa~-FT 572

ZREWBUEIZIE. HRtERLENORRDSA

HiF F o HEIZEZThTWEZe»b,. Z

hoDRERBIZOVTE, REERONR» 5K

Ehs,

o [ABRBOHBOFBHIIET S22 -FT v o2
—fEHiIHE (Codex Stan 206-1999) | &\
THEEh TS [H, - FLELEHRE]

e [FaalL—FbkUFaal— FBRE

B¥52—5F v 2K (Codex Stan 87-
1981, Rev. -2003) |
> I—=F 97 ARBCEISHBLLERERE X
hi-f& (B8 OBRGHIE L TROBSEIE
Fohtnwa,

F~F (Tehena) HUHH [Reduced fat tehena
it

DY — 245 (17) |Sugar reduced sweetened
apple sauce with added

2y 4 — b2 —V4EEE  |Reduced fat canned sweet
(18). BB KUY v & X |corn with butter.
g (16)
BH+ /2B LUF / 2 |Low salt fungi, Reduced
alm (38) salt salted fungi

84 Fw TIEEE (42) |Canned pineapple in
sugar reduced extra light
Syrup

Cx b, VY-, ¥— |Sugar free jam with---,
<l — FHBE (79 Reduced sugar

a—v¥—7 (88). 7 |Reduced protein corned
YFavI—b (89). |beef
HEFIEET 4 (99
BREER L UEY 2 — L |Chestnut puree in sugar
(145) reduced extra light syrup

2 d—4FaE (159). b |Canned Mangoes in sugar
TEHILT I —IH T X |reduced extra light syrup

= 99). T—-vE
& (78)

< I—F ¥ Y F (160) {Sugar reduced mango
chutney with added---..

AKiEE T2 5 VBT — [Reduced fat coconut
2aF 9V INTEBX  |cream
Caaryyr)—»A
(240)

T7 9 b AT Ly FE & |[Reduced fat spread
CTLV VY FATL 9 F

(256)
HBEps LUHELY 7L X |Fat reduced pickled fruit
(260) or vegetable with added..

> fEEOMFAXFRTIERL LT, WHO R
WESDOERICEbD-> T3, HEERED-D
D — LR, CCFL & LT (&5
Sioxtd3) WU AEHT A £ ANDE, EE
FIZL > T HFBHABOIEMN T L 2 5E1E
B/,

> —HFEEIBBELVETEIERE L TE, BHA
HREEDZABIBELIATHE, X ->TH
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BEHLELZ TS, SENESHSTHLL -
HHRLO, BREBRVNRE & DB LH
R o i3 THEE, BREUTRRBRNYE
KDELFERATAI L LD HERKORIMES]
FHRI LorhkWERERHI N,

> BELLTHEEEOHFIIOD>OVTDOEEI
BEST. MR REHES (Codex Commodity
Committees) ¥ & 'FHEH S (FAO/WHO
Coordination Committees) DHIE%#RKDBZ &
L L7,

> SBOSBEA TV - NLOBEKRT. XEHE
RAFEEIIMSBTROHES> L L L, K
E% 38 MAFE T, FHBREHEREDZHD e
-WGOREBHL LU ZDEENETLRFTHZ L
L U7z, BEDI A “it was not reasonable
to either completely discontinue discussing the
issue nor to request starting new work at the
present time.” KB BEH XA TS,

2 38 @& (2010) KW :

> AZEFEAESBICIBOTKREESE 39 OEH
THROHI Z &L, FHEBEEFETIIFHR
BERMERZD 72D D e-WG DB L L U2 DFE
ENEARETEILELELOTHD. 20
. EHERTS L CHEEFSOME 2 KD
3ZLLL7230DTH B,

> L2aLaho, BfR7T3REIERES0HES
HOBREOBEGL» S, BIEEPRESHEL TR
bhignwlerb, e-WG DHREEHE (terms
of reference) #EHD TREISEHIZEREDTHZ
L& L,

® FREGRHBSBI BV TEREIOBESETERD
wHrzZkElL, 20B. AHNERFES (Codex
Commodity Committees) ¥ L UHEIES (FAO/

WHO Coordination Committees) DS 23K 3 Z
LELEBDTHDB, ThoEEr6DIT AV b
/BhERLUTDED,

_________________________________________

> 31y SHURFEETFS  The Committee agreed
that the issue of modified standard names should

be addressed on a case-by-case basis by specific

[,

labeling provisions in commodity standards and that
there was currently no need for CCFL to develop
horizontal guidance.
7O TGRS  RICEREL.

MIRE  BEFE: BEROGEEL,
HAEE S : The
for horizontal guidance or related texts on modified
standardized common names for the purpose> of
nutrition claims and the CCFO should continue to
consider the names of fatty acid modified vegetable

;
!
1
]
1
1
1
1
1
:
1
]
Committee that it had no need |
1
1
1
!
I
3
i
1
1
I
oils on a case-by-case basis. :

1

______________________________________

CORBFEI-F v s Al THED
(horizontal) ZHA K4 & LTk, LA
BIZECTRAESFSTHOAT I REE LT, &
BUEIC T ENLBERSL K I N

—%., BELEHERL XU WHO HFRERIEDEST
AXETILVBA,»L. HBEOMRLXRTS
BREH -7,

MEELLTE, I FTEFBLONVH) —RERET
5e-WG Z#HEL., fEEELTIILTL B FHRIEE
BEEZT23DTIIEL, BRICH 5 Codex BIENH
HEEDZT LD, Codex A VI I—ADEHRE LTE
TE5ZLEL7,

B 10. ARESICHALFESELO ZBROSBRITER

RIEOEHRICEI ¥ SREES (CL 2010/20
FLICHT 2EIEZ&E) CX/FL 11/39/17

F3gEeE (2010) &V :
> KIZB$ % EU & E (CX/FL 10/38/15)

IZB0T,

1) & TDYF (competent authorities) (2351
2EBEREYOKE - FAERE (A FF74 Y
CAC/GL32-1999 D% 6.2 3) IZBb 2 HEEH
DHEEEHT D &

2) BROBHAIZLISZRE - RBHE AT 4
iZBb 327 v/ ZZFRSE (CCFICS) #E
BEERTEHAFI4 0, B2 [MARERDIE
MBS 2 URBEOBRZROAA F T4 V]
(CAC/GL25-1997) 2BETSZ L.

3) LEROBEHRZRICETAIH BTN
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AVERRT S L,
BREEINTVS,

» ZO&S HEEEIARRKCCFICS AHI NE L
DEREH-74, CCFLELTHRYEDZ L
TAEL,

> I-F vy s 2B LR EU FHEE A RN
L. EUSBREDI X v b & EICREISHED -
B, HEXEOWIIREER TSI I L TAEL
770

® EULBREDI X 2T =3 EBCEDORET
it (CX/FL 11/39/17) %##H L. O£ TO N
(competent authorities) 1231} 2 EREEYOBRE
-FRALHIE (4 F 54~ CAC/GL32-1999 D5 6.2
BH) ICBDIEREBEDOLEEER TSI L. B&
U@RIHFA F 74 D% 6.10 HiZ. Guidelines for
the Exchange of Information between Countries on
Rejection of Imported Foods (CAC/GL 25-1997) @
BiE LY a VOBHEMADS Z LA REL X,

@ T-Fy I 2AREBBLD. BEEEOKAEIRE
DFAODY 2 744 b LIBT3 2 & (http://
www.fao.org/organicag/) PUIRETH 5 HOHES
Hotze THIZHLEES» L. BEHOY X MERC
BT 28R, »5 VBB L V- TEEIZK -
TREROEEICE 258855 2L K ENER
iz,

@ AXEGOFMEXLEIFBIIBRAO-FT. #
Guidelines for the Exchange of Information between
Countries on Rejection of Imported Foods (CAC/
GL 25-1997) kW THAMEMRLEEIN TV D L
LT, fERIMELVWETIRRAIERHAI N,

@ H2r LTl ARAEROLEE. NI, BRIV
FBICBEY 544 Fo4 v (CAC/GL 32-1999) @
F 610 HOBIEILET 2 HBOEEIIODVTOA
BiifFohkdr o7,

#E 1. TORFRERX. XESBEOHE

@ ZOMEHBMEXLL T LY 7LD, BED [¥
BERNHAFI4 Y (CAC/GL 2-1985) | D+ 5V
ZREHBEDEFIZDOWT, FAO/WHO BFIRS#
i, ABME»SOKRAD T v AREHEEICE
THEH LT AP REIh TR LRb. 20O

RELPREEIN,

@® WHO»5. [IRE. RERFEEICEE$ % FAO/WHO &
FHMREHE (2008) | OFFfiIZ. E& L THHK
RARIMRESHICEE T 2 RIS E DV TR D, REH
W (RAR) Bk b5 v ZEHBIC DL TOMEIR
213k 5, KEEZODOTRBEAFICHEST
Y. FRICEMES »ORREBABFL T2 8OR

@ A LAXRE - FHRHABREREZ (CC
FNSDU) iZBWTHINETH B L THERAN, &
I2KE. EU » 5 &M XNz,

@ HILLTE HAAFIA VDT Y ARRRERD
ERORBELIZDOWT, HE - FHEARARTS
(CCFNSDU) XL, BREOPET — & ZMmekL
FERAERKDBZLETHEELR,

@ XEFEAMEESERIE, 2012514 H () ~18
H &, »+ 4 A2 9HTHRETFETH S,

B& R
EF MRBIIED V5HZF)

1967 & FEEAFEEER xE

1967 & T —¥ 4 Rt

1978 F BHAE/ AHA2tL

1985 77 4 ¥ — MRS
#®iz, Ing -, FRafick ARSI OB
kb,

20034 F =22V SVBRRM
i - BeiliEY R R

2006 4= ILSI Japan EEEE

2011 4 ILSI Japan 5% BIRER

a5y o AEFERHREES ARETHSRUNE - K
RAERBRIBTIREHGET I =N - T FNL -,
(Wb 3 XEBEFEDEROBZRVICET RS 8, ®F
HEFLLHREHAZES [ERAR] EMERERZES. B
AAMRE - XEASHS HERBARRY HITSSER. &
SRERELEEEY S R,
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KRIVT 4 AAvY 3> [BEOVUAZFHEC D=1 "7 —Y 3V OFBLESEONIN] ZiEEL T

IKRIVF 4 ARy Y3y
[BmOURAIFHHEIZT2="5—3 V0
sreR C SEOXIN] ZHEEL T

feEHIlR
NVAT 7R@EMFER ER

AR BEA

® B

[BROVZVFEELII 2=y —2 a VORELESHOMND] LELAE/SALT 4 AHy Y a vd, HERKF
BOREMEL V2 —OFETH AN, 233 ) 2 MZid, BNEMLZE2ERE (EFSA) 7°5 Ms. Irene van Geest,
N A VEE) 2 7 3HER (BfR) 5 Dr. Angelica Preil-Weiger D 2 ZDEBMEBEDHEMR#HE. HEA» S
BT AT, EER HEEFAK. 23 IRZH 6 5 4B h

NP R L) ZTDEN, ) ZAVEEDZODH 4 F T4 V7, “MOE & ALARA OHEf#”, “V A3 2=
y—vavOREZ L THERAR 122o0WT, ZRZFh0/$3 ) 2 bOSEL» S5 EBRAH Eh, BREFERVITD
Nz, LIUIZ NAIANT A4 A Ay a VEREFRBRUT, VAJFHEBETV R332 —Ya /il T. K&
ME BRDBENE R SN, BREDVABTTH - 7.

BE, ASFUTF 4 XAy Y a vid, EFSA 5 & U BIR OMEHE I & 2 BAEEOKICH» W7z, FFBIEEON
Fid, KiE 104 Biziilk e h T 5,

* %k %k ¥k k 3k 3k *k k Kk k *k %k k %k %k ¥ %k ¥ %

<Summary>

A panel discussion entitled “"Challenges and Future Measures of Risk Assessment and Risk Communication
in Foods” was held on September 8% 2010. The panel discussion was organized by the Research Center for Food
Safety of the University of Tokyo.

Seven panelists participated. The panel included Ms. Irene van Geest who was formerly responsible for risk
communication at European Food Safety Authority (EFSA), and Dr. Angelica Preil-Weigert who is the Head
of Unit Contaminant, at the German Federal Institute for Risk Assessment (BfR). The panelists discussed
“Understanding differences between hazard and risk”, “Guidelines for risk evaluation”, “Margin of exposure

(MOE) as an index of risk management and communication”, “ALARA principles” and “Transparency in risk

assessment and communication”. In particular, the discussion focused on differences between the EU and

Japan.
Report of the Panel Discussion Entitled YOSHIHISA KATSURAGI, Ph.D.
“"Challenges and Future Measures of Risk Manager,
Assessment and Risk Communication in Foods” Global R&D -Health Care Food -

Kao Corporation
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1. BU®IC

2010 fF 9 HICH R AFROREMME Y v 4 — Ef§
DYRAYAIa=y—Yay-9—0Yay7 [BRREIC
EENBHHRUEMED) 203 a3 2=/ -V 3
YOBNF] BR»rNIZ, BRMNELEE (EFSA) &
KO A V#EIY 25 FHEREE (BIR) 2 580 M7z
HICKIMERICODE, [VAIFEII =) —
YavORELSHOXIE] LELT, SALT 4R
Hy¥vavhfrbhiz, EFSA 5K U'BIR 25 DEE
EEDTHD/SFYZ MDD, VAT ENF—FDE
W, YRV EHED DDA A F 54 v LFHETEE. V2
233227 —Ya VOFREEEIZOVWTERTBMIT
bhDOTHRET S, &b, ZhitkiL->TiTbhi#

BWEOHEIR. KEI04BIZEL=DTREIZIAENY,

2. NxUZRP

N3 A ME, BAOITBHEE. KE. HEENREK,

V233, BERPSTROEHEE» LD, EFL—
-3, 2FXFHVRAraIa=r—-vary0BEHlE
RLTWB Y 2 by b AL NRERERM 2R
V¥ —F7 zu—, FRKFREMOFESHRA, )7
7Y xS REOWERBE T RABD 72,
TS, SA2V A PEBAT S (FEH L UEREKIZ
2010 £ 9 AMfr, AR EIET ).
Ms. Irene van Geest-Jacobs: JEEFSA 23 2=
ry—vaVElER, bV TRE
Dr. Angelica Prei f-Weigert: F{ Y BfR 2 %
IV MR
(g - TCEIRR A A7 BT 2280 &, BITEERE K
FHEEIR
HRWERSF « BEI A 7 3L & LA HUR %
PRt ttEREABRHEEEE 7 F3A ¥ — - 2
vHIL &y MEE (GEFF : NACS) RHAXE &L
R 2RI E
NBIESE © 5 H TS A A S RE R ER B
LN : ILSI Japan BE, EEKASHBUTE
8
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