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<Summary>

Accuracy and reliability of analytical data are recent important issues even in food analysis. To settle these issues,
official methods and commercially available standard materials are necessary. Because food-manufacturing techniques
are now in progress rapidly,.current methods for food analysis are sometimes not appropriate. To develop new analytical
methods and produce standard materials, large funds and efforts are necessary, so a company or an organization cannot
produce them by one's own effort. I expect ILSI Japan will play a crucial role in providing a favorable environment for
international collaboration among related groups nationally and internationally.

Even if food analysis process is carried out accurately, insufficient understanding of the meaning of test methods and
their results will lead to the misinterpretation and confusion among consumers. Informing an accurate meaning of
labeled data to consumers is essential for keeping food safety. I hope ILSI Japan should play a leading part in risk

communication of food on neutral ground among consumers, producers and analytical organizations .
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<Summary>

In an assessment of causal relationship, the strength of evidence progresses from descriptive epidemiology across
ecological, cross-sectional, case-control and cohort studies to randomized controlled trial (RCT). However,
epidemiological studies except RCT will not be conducted in Japan for the time being, because it is very difficult to
identify the persons who take a specific "health food". RCT with double-blind method is indispensable for a food on

which the manufacturer carries the structure/function claim, because only one RCT is required, when a food is officially

approved as a "Food for a Specific Health Food" by the Japanese Health Ministry.

1. ‘BEOGE

EEEE0EERHMN- L3 L BR2LEIRENE
12k B EFIZEE$ 2R (health-related states)
»HBHNTIHES (events) D4 (distribution) & %M

HEREF (determinants) (ZBIF 3L EE I AT
5, FERIZOERESBEEIERLLTWE2 (K1),

(1) Ead&E=F
[fEFEICBEE T 2K H 2 VI3 HR O3 MIZBI$ 50

Health Function Claims and the Scientific
Substantiation -13-

Health Function Claims and Epidemiological
Methods

HEIZO TANAKA and TOSEI TAKAHASHI
Seitoku University
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Descriptive
epidemiology
Host-environment

relationship
Mechanism

Intervention study Formation
Causation of hypothesis

\ Analytic epidemiology /

Test of hypothesis
Inference of causation

K1 BEHWROYAIIL
Figure 1 Epidemiologic Study Cycle

72] %ICyE%¥ (descriptive epidemiology) &35, A
i (person, who). #Ff (place, where). B (time,
when) OZEEIZONWT, EREE LR T 5.
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ThoTE . BYERE LANAREEL ORI, T
EFNIEROR RISEKREBRE T2 WITADK
HEI0FEL BEHL T ZTREE S0 E N3,
L2 Lahs, 25— METE, "BER” LBbhs
EODOFEN., “BR ThbLLERBEMELDEL
FLTiIEbh TS, 20, ER (F8RET) &R
& DRICHERIMIEFE BB LT 50T, HRBEROA
WaWrs 5, OLDODORHLREEEIMETH S,

(8) TAWIR (BERELRHAR)

ESRB %% definite 2§ 512, A AHZE
(intervention study) BEREh B, 7 XY HTD Ik
— MFEICE D, EHEHBRERERZ VL, I
LDL-avz7u—np LH U, LAHEEDY 227 (L
WEIRERT MR - LOHEE T T 5HE) 5
B EBZEHIRENT, ZOBEHKREdefinite T 512
F. BB E Z BICERX ., Z0#%, MMELDL-
VAT U MEL OHEEDORE L L BHHEET S,
E3FETERVA, B/ X7 28iNX w3 k5 5%
. WENICEF SRRy, 20728, FARBIREERE
WA X €. MIELDL-T L X7 O — L OET & O
EDY XV EHE D BANAMEETS .

TATZHOMAGNZ, BB LHEGRER (randomized

controlled trial, RCT) T& 3, X RE (HHH) £ A
B (TR EWHEBCEERICE D F1) 2 B2 ER
Thb, A FIAE, PHXIE. BEOBERZOE
B, R (EY. SRFRLE) LB, FHEEEE2Y
LRTEOPICEERICEID T B, BRIX, TAR
XN L OROBEHRRER, FETHE (X3 EHFE),
EIE=E, 2 DD & fiE (outcome) D% JEEIC
HRT3Z LItk TFHlic N5, 4 DRT#EREIC
ARBHFHELELT, BT 5L, MBROLBEY
(comparability) ZHF277-®IZ, 3F— MIETIIHEHE
(IR THR) CEERBHE MFH SIS, ZhicH

LT, RCTTI3, HBMEEED DI, =HaT (B
K ICEAERBIDRTATORD,

RCT T3, “EE#H: (doubleblind method) % $%H
TH2ILEEETHD, HIHBELHNABIBL T
55, HEBIZBLTWS0R, ZOREOME .
BEIZLFRBIZE DL S EVEDIITEHETH B,
BlAE., 793 =& (placebo. B¥E. BREFRRLE)
ERELTE., HBRER, BRICKOPRERT IR
b5, 72, MEHBIFELHERBROE M £ KT
L7z =01, TARICHEBEIZE X 2 2@ %D
»oTh5,

2. X%« FF IR (meta-analysis)

WA U2 RREREHA T 2OITH O 5 W B HEEN
FETH 5,

MRBRIE. R4 Ths, DIRFLHIHEHEDH
EULTHEETH L7580 (BRET. HxER
relative risk 281k D k) . BIEMER L (HEHFWICE
BETHW) 3530, BIZHAHBETH5ET58D
(PHIEF. EXERSA1IRE) Bb5, 24, HYE
BABLIEDKTH->TE, ZORE EHBHYDOELHE-
THEXNW TS, MY LEL40HE»S., —EDE
# (HIROZLEEXRPNATADEELY) 3 HET5E
D (ANER) #NEL, BiE7 -2 (Hxdfakid)
ERATS (BWER) Zritk-T, HEthaEsks:
FOEDIZT 5, BT, A4OHE»LET -2 2
B, BNT252-855 (pooled analysis), —ARAYIZ
B, RCTAAZ - TFYV VY REND, Tk — MR
IR BERRZED 2 & - 75V v 2%, RCT& D & FHAMES
»PEDEDL, HH5VE HIETIVA VORLEDEDER
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YU—X NVAZU—LOBZEMREL — 13— BREROEMMEEZDTHE

BTAZ - T7FV I RATEHDE, KL<k,

XETFIVYRAEFICHoT, REPRETNE
Z ik, HIR (&%) /54 7 2 (publication bias) T»H
%, EX -3 BHEBEPRD SR, BEEh3 L.,
FREREIC L RE, Bl IhPTV, EEEOED SR
ORI, RBEhBZLi3d kv, PR
ZEERIZ W,

3. MAOBREREZOFIM ERFEOTE

(8f) HAER - #BRRBSOHEEICLS L. FER
RARSOTHREIEMEDIZH D, FRISFIZRZ
57008 1Z# L Tw»3 (http://www jhnfa.org), FH13
FERIRFRBEEICLB L., &R » 70, B, FY
VOIRDEZIVRIZILEBALTWS AR, B
16.9%. &H23.6%Th 59, L L, &5REORE
BREBRLUTOIACERERET S I LIREETH
5L, ZTOBRFERBEENL TH3 ADHAIZ. FEEC
S EIONSE, LEB-T, d5BEORERS
&, BEICEETARAD 2 WEER L OBEY ., %
ZOHE RCTH#ERL) 2 0FET I Lk, HEER
TRATETHS, L L, WIEk, L3474
P2AHBNETANALTT 4 7 ADNLDPIZDONT
3, MHELEBTHAS,

FHOBERZOF ML, RCTOAIZL > TREEX
5, RCTIZEDOh B, W O»DPBHAELRT 5,
HERBHAAMOHFZ2MBEL TAB L. EXEKOR
CERBNENTH S, RCTRIGHEBRED =DDIFETH
20T, STABLHBEORIZ. Eh500E (MFE.
ks, MBEBRILV AT -, MyEPEETHOFED
Z, “H OWBEROELLE) BTHO,TRILE
5, ZOPMEhBEZ2RUTIOICLBELERKA.
FATEINC (ERARELRIIE25) KD EThIEE
S, 1#205I<C WAL Kk d», 5068 bhidT
ATHB LSO “LAROEE TH5,

B oD & 5o, \AERFIDMAE. AL HEEL
DOREDOBELRIATEEDTH 5, BIKE. Bilh.
FEROTHIE. BEL T 3RECEE T 50T (EME.
MEEE 2 &) 3, MHAT—HL ToriThida sk,
L L, ZBEHAPICEBREIRET2 I8 k<X
W, HERBHARROFTLESICE. 8~ 128D
72oT, UBREAR (F/-QZBRERR) ZERLT

& 5bhithidk 5%y (compliance), 1A% K43 Z
EEEBEMTELIAR, TARIZES KV, ZDXS
B2 Eeho, EERED20~306 D IR REEREDEE
CRRASD 5, EEROBAD LI IT, BRERE
(sequential experiment) DFHE ZEE I RETH 5,
A, H5ME. EE, MEEOAI, YERERESEE
RLUTEoWn, ZOADME, Fin, MEMEL—3T 51t
DABEERREERLTES 5, 85 TRV,
RERREHEIT S ALBRESREERT S5 ADED
Firid, BESIZITY, ZLT_EBERETH50H5Y
FLV, BIRLYTNCTHIL ZERE (R7E) 1275
&, EREKT T3, X70ELLR, HBVEHES
BiSE U 7=48A03, ZOXRTEEBMERE T L L,

4. £&O

FE & MRS 50%0% . IBEOFT L DH 558
LOOMEIZIENRSB &, LB, FRFNHE. BAZ
x5 & MR, EFIERE. 24— R o
MR A O SEEBZ DN ITO WA ATIZE, BB
HiABR (RCT). _EERBEEALIBGRRE 55,

BERROERE. TOERMEE2ZAL L. BREAT
E. ARSI OEE I EERETH 5,

BERESANLZ IV -4 (FRC, WS/ BEEEEE
MEHERY A 7 KEEREER) #2815, _EHF
BERCTEZEBL 2 TEE k0, 72720, BXREZ
BIEBREREDOVTNTH>TH &\, RCT LHRD A
T. BREREBABRLLTHEFTEhE16TH 5,

<&ZBXHW>

1) Last JM ed: A dictionary of epidemiology, 4th Ed.
Oxford University Press, Oxford - New York, 2001
(HARBZEOR | BN FE 3N, BAARESE
W, 3, 2000)

2) HHF=  BEAMEE -FE L HE— F 3.
MilE, ®E, 1998

3) Willett W. : Nutritional epidemiology, 2nd Ed.
Oxford University Press, New York- Oxford, 1998
(HPFZER - REHEOIRT (FE2HR) . *#
B, HHMR, B, 2003)

4) R - XEBRAASKE | ERXEBORRK, FR13
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FEEFBHEERXEATER. FHR, =X,

2003

& E

Heh FE=(Fhdh AVFD)Ezat

19654 KBRS AE R B
19704 KR SRR R R R R A ISR
19744 AR AEB B (BEBAREEFEE)
19854 FREFERRZESIR
(BRI R i 2 R FE AP R 2 BF)
19904 EISLIERE - SRR RATERRGHE (BARRRE - SRBE)
19984 E LI - REW AT REHHME
(R AR - SRFEED)
20014 BLATEEA A B @ - REMAFHER
HHERRR KA EEIR
20054 BREARHR (RFRARRRENERR)

BA%% - ARERR, AARBEUEERTHER, AAEFS
THEER - &k, BRRFSEE, 79 7 KA FEEEREY S
&, fli. %18, 19 BFEMEFHEA

(2#H) AAxEEFRY, IARERDYYE, AROHEY
RMPHEFE, BANE - RE¥EH, AARXR
WEFRY, KRTEERE

=i RE(EHPEL E5€V)
E¥g:, SEEEL

19884 HRBREAFRFHEBFHEERR LS R
19884F HEREL ¥ — v 28#H

19894F HRBEAEREFER BRI

19914 ENLAA v & - (BIBSANGRITZES) B
19954 WRBEAFRM (ERFERREER)

19954 HRETFERAREEFARBEZRERRE
20024 TSLATBOK AE S (2R - KRB RAG NHRE
20054 KRR (NSUERBEE 2R

BANRABLLFRA, BANE - RAYS, AAEFR, B
ARRESS, AARESS, BREEWEFS, BET L
¥-%2

(ZH) AARENELRENE
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=X [Za—RMNIF I IO BRBEADIGA] —10—
AEI VN IEBLUAEIVINIE NI T URBATF RO
ConAFRITAREMFIER—DNAYA 707 DA [C & BHET—

BERTLE
BREERIZMER

& At ‘
E 5

P EEhB 2V SVBERGTHEH YAV, HEL VS0 BREBEHTEN-ZVISVETHD, ThbHD
BV BBEUEDRBRTF FICLELELEHBRELED DI LBRPONITE-TETWS, SEFZIZ, 3L
WEEVISOVBBEEIUHEL VISVBED V) TV VRBRTFF (LEXTFF) 12, KEEO Y K L8 (LPS) i
F0FBI NS~y ZAWIMIEE T MIZHBEWTTNF-« (Tumor Necrosis Factor- « : BEEIEIER -« ). IL-6
(Interleukin-6 : £ ¥ % —0 4 *-6) OEAEZIHTHEH. £/, 24 F%) YA (ConA) IZEDFEREIS
VI AFRETNMIZEWTETNF- o, IL6DEALZIHIL, X SICHFADEETH 2MFGOT (AST), GPT (ALT)
DOLEAEZHHTHERBS DI EBHE P L 572, ARTIR IS EFBEEEL ConAIZKDIFER SN BFLIZON
TDNA~VAzu7 L4 #HOWTENRTAL L EIC, MIREERAEROLLLERAFE L V0B LOHEXRTF FO
X 12>nT, DNAVA 207 L4 £FWT, #ERIICET (b5 2207 b — A LBRIZOWTHE
EE-F

k k ok ok ok ok ok k ok ok kk ok k kK ok ok ok k%

<Summary>

The activity of whey proteins and their trypsin-hydrolyzed peptides to suppress the onset of inflammatory reactions
was assessed by using the following mouse models: LPS-induced sepsis and Concanavalin A-induced hepatitis. In the
sepsis model, both whey proteins and their peptides fed for two weeks prior to a challenge by either LPS or
Concanavalin A suppressed the induction of pro-inflammatory cytokines such as TNF-alpha and IL-6. In the hepatitis
model, they suppressed the induction of these cytokines and also suppressed the elevation of hepatitis circulatory
marker enzymes such as GOT and GPT. The patterns of gene expression before and after the onset of inflammation in
these models were analyzed by means of DNA micro-array methods and compared to those observed in mice fed whey
proteins or their peptides. The analyses implied that whey protein and their peptides suppressed the onset of
inflammation by influencing the gene expression of such factors as involved in signal transduction cascades for the

production of pro-inflammatory cytokines.

Applying Nutrigenomics to Food Sciences -10- HISAE KUME
Anti-inflammation Effect of Whey Proteins and Food Science Institute
Their Trypsin-hydrolyzed Peptides on Hepatic Division of Research and Development
Injury Induced by Concanavalin A Meiji Dairies Corporation

- DNA Microarray Analysis -

ILSI No.83 — 9
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1. EUSHIC

BROFOREE (—XBERE) CEgE (ZXRIEE)
A, = RERE (RFEEEIREE) @ 5MES
1990 LI SRISED SN TE 2, ZOHT, BROK
DEENEFFUNATHBLIS L T28) 2234 F
. 2003 Y ABMABET TS50 LELEH,
“Nufrigenomics (=2 — b U7/ I2X)" E0WS3HL
W RS E L7z, =2— MU X I 2L BRR
FENTHZLICLDELCIEFNELBEZFLANLT
EEBLEIEVIRATHD D, ARRARBES
DEDOF - ABEEERL L, REPEREEICRIETHR
BLWHOMIZTEILA—DODHENTH S, E5IT, &
BEZ b o REDOREMPCEARE 2 BTV L TH
MEsZLickD. HOREERR, BRKE. 7Ly —
POREEEOHEREL AR LOBEFKREHL ML,
kiz, REOERSE LS IRETPHIEREETIRR
DOBRIZCEEMTZ A LEL TS,

BRETIX, BABINETCIZHS I ULZRER VI8
2 BOMPREERIZDONTHEHT S L L ic, PkREE
RDXH =X LDBA L BEEHORMETE 5> HBYT
DNAVA A zu7lL 4 20T, REFLEZERIZOVWT
WET 5,

2. FIPROE N7 EOER EHEE

FLRFAHEOFERICE > T—EHMBE T 540D
HW—DRRBFERTH > T, FUTITEE LRER T PR
KRG EEh To 0, REBE (—XRER) LWEFHE
(ZRHBEE) »oZATLHBIIBL-ARTHS, F
FUZEZh B2 V50 BEi33.2%TH D, 203 5D80%
EHEAVHRED, BOO0%H, LEL Y RIETSH
3 (DY, €A VOFERFE a s- TN —T, B-,
k-HEA Y THYD., B-HEA VOBERSENTHS y-
AEAVEEEEER TS, FE2 VS0 BOEER
BEa- T2 VTATIVER-THITOTYTHY,
ZOMICMBE 7 LTIV, 52272 VRGBTS0 T
VYEREER TS, UEEFhBEIhED K V5
BR3HERORFIILE LI NF -7 IV BOHEG
BThHD LRI, RALBBEEAELTED, HERD
REBETCOEMBRISEEL+ 5L T3 LBbh5,

INETIZHDP > TOLHEEE LTIR, fErusy

YR T2 v ORYEEEESY. hEL YD
Ny ARIURERREY . FEX v /3o BOMEI L R
Fu— K TERA? 2EBMeh T, izt 7
T Y IZBAU TR, R AEE & & 0 RIE RO I ik
BEMD DHIAIEMER? o h T3, /&, Fa v
IROBOWI - BARIZKDERET AT F FIZE kA K&
EEMEARE S h TS, ZOEEEDLLT, 4¢
A FT7I=R PREBEERORXTFFELTR-AY
ELT 4V (B-AEAVHR), a-HEA v 2FYLT
1Y (a-H¥EAY) FLTa-52 T4V (a-7 %
PP I VEBR) AISRTED., XBISHEAA K
TYEIZZ MREREETEXTFRFELT, #V %
VYV (k-hEALVEER) RI IV TYV Y (5L
71 VHR) BEFMERTHEBY, 7= fIED
LRAMRTI3ERAERT T O T vV v | BIREER
FHERTFFE a-, f-HEA VORBRTF F TELEH
BEEANTWBEY, ZOMIMEEREETIRTFF,
GEAHAMTIRTF FEEORERH B,

K1 FHPOTVINTBOEEEMEE

Table1 Milk proteins and their functions.

“FITRE 25U ORE B ORBEORIFED
RS YD) &
hEA> A
a-hEf4> 126 386 AR e
B-HEA> 10.1 308 BV LOBRARRAE
K-h¥{> 33 101 M FF - R H${ER (ACERM)
ntA1aM 26.0 79.5
ks 1O R OR
a-37r7NTES 12 3.7 K- A ER
B-3uvyaryy 32 9.8 aALATO—NETHER
hEPILTs 04 1.2 FE - S m (ACERE)
R&EJQTY 0.7 21 KA R
S92y <01 <03 STz BRE
%mgmswtaﬁ 08 24 MR
I IORE 6.3 20.5 AkEERA

REANES
BL2ONHER

3 B NVEBHIVIBEXRTF RO
REEER

(1) AROEE

K2, FUEEND 2 VI BOREBEORIT & 8D
BHTC, 92 b7 VIZKIBED Y REHE (LPS) i<
FOFEERL Y ABMEETVIZHEBNTINF-2 D
BEEAIEIT A ZLERMLEY, X525 T2
VRIS OMRERRERT & VS BEERT S EHY
T, 2o u 77— it & ¢ BRI LPS 2 1EH
XUE7-BADTNF-« BEEIZEZ 3B LN T 5,
HEL VIS BIZTNF-« DELEEHHT2HRSH 5
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ZEEMRLED, 220, ERICIES Vs EICE
RAOKIEZ NS 2RSS 21 E»EHRT 5720
2. ConAZERIFEETF LB X ULPSHERBUMIEET T
NERWT, v9 RICHE S Vs B (Whey
Protein Isolate, WPI) # RIHEE X £ /2184 OF I
FIZDWTRE LY, $£7-, HES V927 BRBOE
WMEEbEhsZ L 2EELT, WPI% + ) 7YV TH
BLTHRLORERTFE (HEBERTFF) OfFEFIZOV
TEhbLETRITLE, TORER., EB6DEFLRIC
BOTEHAE L VN BETKEERASET 5 2 L
BTeER, UTIEZ0FMEBR~NS,

(2) LPSEERMUMAE T T )L TOKE

IV F PRV VRS T ARMREOIEDORER T D
—DTHY, ZOBHPLBIPSTHB L Eh T3,
LPSIEZHHKB S L ) E FADL SR EATED, M
DTNF-a RIL1BHBEDH A b A4 VEEEEEL, Z
NEDFA T A A VRS E R PIROME NEE %
Fl¥ITEEDIh TS, LPS#EWIIRE T35
Lo TEHBHMBEESFR SIS I 215, BULED
EFLY L UL TS,

ZOBUMTEE TN EHNT, AE L V30 BEb XU
EXRTF VERICK S, REMYA 74 VEAICRE
THRERE L, ICRYY 21z, EAHR (AIN-
9BM AV TV ALERTE () b0 ELEH
FDEVISIBRTHEHEA VD0%EE., FES v
ISOBERABRTF FICBEHR L 2 EBRER (#£2)
% 2BME % %12, LPS (l.4mg/kg) #BEHENICRE
L7z, LPSH5 2% DI TNF- « & IL-6DERE % #l
ELRRER LR Uk, HiE2 v/ 0Bl X UILE
RFF FEEUZLD, LPSICE > THE XN S TNF-a .
IL6IRE O _ LA BRI X hiz,

(3) ConABRIKETINTOHE

RIEREN L CHEEhIHEOHHET L E LT,
# #+ 29 (Concanavalia ensiformis) ¥V 2% T
B HFNY YA (ConA) IZXDFRINBIIE
EFAA S5, ConAlz &k > THER SN BT LITHE
kworu7 7y —-POEMIHPERAERTH S Z LAH
BEINTHHDW o4 L 2L BROBESD
WTWBEELSh TS, ZOREHNT, R
BA VI OBEBEUABRTF FOBREREL 72,

&2 FARHER (%)

Table 2 Composition of diets.

Food composition Casein 50%WPI  50%Peptide
Casein 14.00 7.00 7.00
WPI 0.00 7.00 0.00
WPI Peptide 0.00 0.00 7.00
L-Cystine 0.18 0.18 0.18
Cormnstarch 62.07 62.07 62.07
Sucrose 10.00 10.00 10.00
Soybean oil 4.00 4.00 4,00
Cellulose powder 5.00 5.00 5.00
Mineral mixture* 3.50 3.50 3.50
Vitamine mixture** 1.00 1.00 1.00
Choline bitartrate 0.25 0.25 0.25

*: AIN-93M  (Onental yeast Co.)
**:AIN-93  (Oriental yeast Co.)

3000 50000
a a
2500
~ T 40000 o
E 2000 ab .
® =
2 2 30000
5 1500 b E
£ 3 20000 b
1000 =
so0 | I—Ll 10000 I_L‘
0 : " 0
Casein  SO%WPI  S50%Peptide Casein  S0%WPI 50%Peptide

X1 LPSES5909DEOMATNF-a. IL-6EE
HHE£SE (n=6). BEB7IL 77w MNIBREIC
BEENDHI &MY (P<0.05:Scheffe ).

Figure 1 The concentrations of TNF-a and IL-6 in

serum 90min-after LPS injection

The values are means +SEM(n=8). The values with

different superscripts are significantly different at

P<0.05.

Balb/cv v ZiZHEAEP (AIN-O3M : V) x> 2 LEER}
T (B) d50EBEREARBOL VI BRTHS
AEAVDB%EHBENVII0%EE. ABFEX VISV EE
72 3FENRTF FICER U - EBREPR (£2) 2 28RS
A 712, ConA (15mg/kg) Z&EIRIES5 L. FFkOHE
ETh5MHDGOT,. GPTREZHELL, ZOEE
BE2IZR L2501, BB (h¥4 vyDA) TR
ConAl X DHFAMBFER S h, 5 8EHBKIZGOT,
GPTH LR UE, HAEF VS0 BH DA ETF I
L 729y 2Tk ConAR 5 8K # & 248 #% T
Mi# GOT. GPTO LAl Ehiz, 512, ConAtk
BEHOKERY 1 V4 Y DEEIZDOTHENSLER,
ConA#%5- 2014 DTNF- o« BEAE L 4BMBOIL6DEE
BRI E N (R3), ZhoDERKD., ILEL2 Vv
BE LUHBERTF FOFEAUZ XD, ConARE %D
4 b H 4 VOEERIHE E 2728, GOT. GPTDO L&
BRI Ehi-d D LRI,

ILSI No.83 — 71




YU-R[Z3—hF /2 TA0RREENDBA] - 10- LB5 )\ VBBEUAET VI B N T VR BATF RO ConAR R GENRHER—DNAYA 707 L4 IC & SffH—

2000 —8— Casein
-~ 50%WPL
—a— 25%Peptide
1600 - S0%Peptide| 6000
a
g 1200 ’S‘ a
a
= 4000
‘é £
800 &}
b 2000 b 2
400 b b b
b N b
0 . . b 0 s
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
Hours after ConA injection Hours after ConA injection

K2 ConARS#EOIMHPGOT. GPTEEDRSHZE(L
¥HEGE (n=10). EHBD7ILT 7Ry MIBHEIC
EEENDSCEZERT (P<0.05:Scheffef&e).

Figure 2 The concentrations of GOT and GPT in

serum after ConA injection

The values are means+SEM(n=10). The values with

different superscripts are significantly different at

P<0.05.

100 | -8~ Casein 35000
80 ~— 50%WPI 30000
g 2 —a—25%Peptide (| - 25000
® 60 - i £
2 50%Peptide || 5 20000
? a0 @ 15000
E ) = 10000
20
b 5000
0 A e 0 . -
0 4 8 12 16 20 24 0 4 8 12 16 20 24

Hours after ConA injection Hours after ConA injection

K3 ConA®RS#OMATNF-a. IL-6 BEDREN
Z{k
FHESE (n=10). BIRD 7T 7w Mg
BMCEBREDRSDEEZRYT (P<0.05:
_ ScheffeR7E).
Figure 3 The concentrations of TNF-a and IL-6 in
serum after ConA injection
The values are means+SE (n=10). The values with
different superscripts are significantly different at
P<0.05.

4, DNAT A7 OF7 L1k 38R

(1) BIFH*E

YUEDOIER» S, HBEL VNV BBXUHBTF R
DPLEMRFIZLPSR ConAlz X ) 3% X h 5 KRetk 4
4 HAVEBESMBI XD TH B LHERENS,
Lo L, ZOFMEERBEICIOVTHEHs Iz T
Wy, KEBOHMNIBConAIZLDFER I N5 %%
BIZTLVANLTHENTA2E, 51z, FEx V908
DPHFFEERIZDOVTRIEFLNL TR T5ILTH
%, FEBRIZIZC57BL/6, 6BAREY Y X (HATZZXT L
v (#R)) #EHL. RETHSTHR. EXEH
(AIN93M : AV Ty 2 LR TE () 50 3EA

GRR D2 VO BRTH DA XA Y D0%EE. &
AVISOBERBABRTF FICER L -EREAN (&
2) C2BEMIMAE L7~%. ConA (15mg/kg) % BFIRPIHE
L7, ZhETOERTIE, ConARE2I:RR, TT
IZINF-o DEERS LR LTI L, BEFRER
DELZZhPIEHCEE TV B L PHEL, BE5ERIHE
BUCEBEIT -7, ConAk5 1K I K O3B 1
X —FOUREET CIRERM ATV, FRERHL -,
M U 7=FFBISE 512, RNAlater® (Ambiontt) PIZA
NACTUREMNEYE, —80°CTHMT 5% THRFL .
KRR AMEED TR 5 total RNAZHliI U, 48D RNA
7N L7=@K5 5, cDNA, X\ TcRNAZARK L.
DNA~VA s a7 L AENIZERLE, ZOET, £
hZhoOEEOMPIL6EFR/EL, ZhF TERKIZH
BE VISV BEIUABRTF FOERIZLD ., IL6D
BEESERIIR SN TCNE I L AR LE (£3),

%®3 ConAKRS&£0M+FI-6EE
Table 3 The concentration of IL-86 in serum after ConA
injection.

Shour lhour 3hour
Casein 22.4£5.3 409.0+52.8 1833,1+445.6
WPI 15.0£3.9 332.5+56.5 379.1+57.6"
WPI Peptide 10.740.9° 233.0+13.3 443.1£78.1

The values are means+SE (n=4). *, P<0.05 vs. Casein.

RIZ. DNAF v TOBIRGBEL 7 — 4 @BHH&IZD
WTHMT 5, £9. DNAF v FITONTHRNRS R,
DNAF v P13 K& AT C 258 . Affymetrixtt
THRINEZAKEIDNAF v 7L, R4y 7+ -k
20 Brown R E CHRE X h =850 fHIEIDNA~ { &
u7 L4 BEET S, Affymetrixtl THE X h7-A4RHE!
DNAF v FORHIR, Fu—7L LT—D2DRNAGF
IZHLUT2EREDOF Y T X7 LA F F %16~ 255K
EERL, 2hFRICOVTHROERELBHRLA-I
TyF FTU—TEDETWBHETHS, 20D, &
ROBEBRER Su—F - X7PIZOVWTESLE R, X
BiIIATyF - Tu—TITHTEEBEEV S TNLE
ZEINTED:D, Wy 27539/ F -V IR
AN, TNEAL¥—=L 3 VOBEBELRARIZIRS I L
NTEB LSRN TS, LEREST, Boh:
F-2OREKESEL ., 2EUTORREZIIOVTE
BEERABVWEEONEER > TS, BT
DNA-4 4 27u7L 4, WBRLAEZVW2DDRLS
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BEE EL 2L EOHERL D5, RROBETFRE
NOHWEBIELELZRL VAR LELSHFTE LN
Zr, EHICEREBERVWT -2 2B e, 5, S0
DFFHTIZ 13 Affymetrixtt ODDNAF v 7% R L. Mouse
Expression Set 430A (23.690 probe set) % ffifH U -C#&#r
2T o7, F— 2 DOEE{IZ Affymetrixft. MAS 5.0
(Microarray suite 5.0) #f#H L TfF->7%, £/, H&D
EODDOFMELFERZ IO - - ) —2F4E—V V%
BHLU, XEETH S YA VEIHREDORME (ConA
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1B JUBKRIBOENREHEELEH LA, ZORIZLT
Bon-BBIETFOEE, & EVFNERE R/
BIZid, E5TF— a9 A=V SrOBENBETH B,
BT — 4 v A2V ROV T Y IT 8 RELTE
THH. BHOBEHENIZLZIFENGT2O8EVWER
bhd, ZORTRIZEDhTVWEY 7ML LT, —D
B7 V4 BIEROMEHLEERRE S 2 — V@ (75
A8 Y TN BT A B EDRBERORNY 7 b
T, GeneSpring (Silicon Geneticstl) ZE R HiFoh 3,
&5 — DB XEERA S L BE RO ARERO
BREL LR b T —2 (32T 1) EWETEY
77T, RREOBHKRONLBIETRIRT TR
3L, TNEOHEBENEERD #EMENEERERFD
N2y 2 AL UTHE - AR LT<hg, £7-, 20D
kO BBBEEROAN LT -2 X - X & L TKXKEGG
(Kyoto Encyclopedia of Genes and Genomics) %
GenMAPZ E IS Ty 5, BIEFED /S = £ @
V7 EOF - APEWENICELORKES L THw5H
Ednid, $EERERBEVN, TV 6B6ND
KEDOTF -2 oMo hDEKRERBT 20D Y M
%, £, BDEANBERE L AR ITIIERIZE
MEEAS. RABEEZORLE/SZAY 2 A @iFY 7 b
& LT, Ingenuity Pathway Analysis (Ingenuity$t) #%
WTW3, S, WHORNAEEMR > TR 2Tk -
72, BohlT - 20EWENEER EBEAD X » b
T—oRAT 24 DEZICHE LT B IR ER

D . Ingenuity Pathway Analysis T L 7=8ER & H0ic
WET 5,

(2) ConAICK N BEBEhBFRICOVWTDNAT I 71
TULAICE VR

B2 VNV BONRERRH#BE T 5 LT, ConA
IZ& > THEBEINBAFLIZODWTGRIETREEOE{L:
BETHILENEBELEL, DNAVAI 7071 4 %8
W, ConA 54156 X USKBBOFBTOEETFL
N DEA % BRENEN LU 72, ConAfS5- #1154
D2fEY LB L 28I T2 D0 TERLIR L, 57—
2OEENEEBS720D, VI FLBENOLITDF —4
RO 7z, ConAf S 1REIZICT2EDBIZTFOL XL
PEALTBD., THRUEBZFEICHETH - 7=,
ConA# 5 3B#12 LR U TV 72815 7139951 & 18
Bk EBMU 72, RRRISBET L NN TFREL -8
EZFOEBEML =, BEFLVNLBERLEETO
ZLBREBRICEELBETH. VS EEICEE
U7z B IR T8, Mifa i, MkaagicBaE L 2= &(x T
BTholz, BIETVRULATRERL-OIIEBER., KK
{LHDORBIBIE L 2 BEZTF BB o 72, RIZ, REM
HA B4 VYOBEIZOWTHET S, ConAfkE#0
MHDTNF- o« DEED ERBHRERTOEH, IFK
TOBRZFRERDO LA SHEATE-, IL14I1ZELT
3, ConARGICEkDMAPIL-1IpOEENR LA B L
BEEIN TSR, RLZMHBILLBED R4
ATETOEN, LAL, SEOBEHICK DR TILL
B OmRNADRERED LAV ERTELZ L2, FK

&4 ConARSHORRICHWNT. ®EEID2 B L

REEHZE(LLTVELRT
Table 4 Groups of genes whose expression was
upregulated more than two-fold after ConA injection

. 1hour 3hour
Function UP__DOWN UP___DOWN

Tmmune Response . 34 1 48 0
Immune and Lymphatic System Devel. and Func. 31 0 49 1
Cell-to-Cell Signaling and Interaction 27 0 46 0
Cell Signaling 18 ] 25 1]
Inflammatory Disease 13 0 17 0
Viral Function 8 0 10 0
Cell Growth and Proliferation . 38 1 51 2
Cancer 37 1 43 4
Cell Death 38 0 43 2
Cell Morphology 18 0 29 0
Tissue Morphology 26 0 29 3
Cellular Movement . 23 0 29 1
Lipid Metabolism 11 3 4 8
others 450 30 502 98

Total 772 36 925 119
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Figure 4 The changes of cytokine gene expression
after ConA injection

-@®- : Casein, -O-: Whey peptide
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TIZConAlT k> TR Eh3 Z e AMEEhTukn
A4 P AAVELTINATBE U ZOREEROBZ TR
BROZHBE SN, [L-1TERIE L BED b 5 8(x
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72— %5 U THIRNICEZE S N 2RI 5% S
HEHSENTHD, ConAiz X BHFRFEAEIZIINF-« B (§%
EF «B) 2R LAEYZFILIEER? . STAT3
(Signal transducer and activator of transcription 3 : #x5.
W) Z2HLEYTFUEERD? BEELTWEZ
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RER»SB/ONENF-cBY VT LEERBTH S,
ConA# 5 1B ZICIT T TIZRIEMS A b4 VY THS
-1 DOZRERORBELBEML, IL120 LAY
I NMEEROTHIZEREREH LR L TS #IEFH
B b, 3RERI%KIZIZ. TNF-« . EGF (Epidermal
growth factor : KRR T). BMP2/4 (Myelin basic
protein 2/4 : B FE 2 > /32 ) F LU CD40L
(Cluster of differentiation 40 Ligand) Z X D44 b #4
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NF- k B singnaling pathway
EGF
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Figure 5 The changes of upregulated gene expression after ConA injection
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BRJAK/STAT (Januskinase/signal transducers and
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OVTEABIEEHTHEORENT L b4 b5k,
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RFICISHKEDOREMEA TS 5 LPSOERIZDONT
DNAW A zua7 LA itk 3@ ThbhThn®, &
B COEIBTF-4DERIZED., SEDFHME X h
ZZXLABHE NI ->TH EEDNS,

() B2 NI BB KUIBNTF FOREEEAIC
DWTDNAY A 7O7 LA I &Y iEiR

RLZIhETOR»SIES v/ 0 Bb T UFLE
RFF FOPSEEIZIZConAREHRDO S 4 b H4 v
EEOHRIPEEAREEFR 2L T0EILEL TS,
KERIZ, SRIOBTA 5 TNF-o | L1745 E QJIEN Y 4
M4 VOBBFREEMET LTS Z LA HERX
h, BADRFEHFRTEEDTH -7 (K4), X 5ic,
HES VBB L OAERTF FE2ER LYY 20D
JFT. ConA¥E 1% IZRIERRIEIZE b 5 BIET
DELIZ, REBO LAPRBODOH, £/, £DO—FT
W3REZBIZIRROBABPIEE > TH D . REKIBO

&6 HRICBVLT 1 5B LERRENZ(LUTVGE
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Table 8 Groups of genes whose expression was

changed more than 1.5-fold in liver

WPI PEPTIDE

Function UP

Lipid Metabolism
Carbohydrate Metabolism
Amino Acid Metabolism

Cell Growth and Proliferation
Cancer

Cell Death

Cell Morphology

Tissue Morphology

Cellular Assembly and Organization
Cellutar Compromize
Cellular Movement

Tissue Development

Immune Response

Inflammatory Disease

9
[
0
18
12
9
12
8
7
3
12
10
3
1

h
Qlecvrsruvwxurvavoslg
gmwmwuwowhlawwuoxg

&oow—-oooov»azsu.wm;%

Total 106

BN L BRbh 25BN A8 23 d 72, 2079,
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XNTHDY, SEHOER»SEIL X7 T — LORH
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DRBR, Fric. 7 I VBB RARCRE I3k
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DBEEEEERTIRAVBAILE - T 38 bh
3, LML, DNAWNA2u7L A hoBohsd57F—4
BEATHD, 1. [EOMRTEASL DBIEFHER

ILSI No.83 — 15



YYU=Z[Z2- T /2 AORRBENOLE] - 10~ LiE5 VI VBBLULES VBN TV /RN TF KOConAFRIXEEMRNER-DNAYA 707 U4 (L £5MH—

EhT050r] 2. (B OBRTFHFEKIZEHL =
B, EOBIZFOBENEELEVNIZROT S35 2
EEsFEELAS, ZLT, HICRETFOREESEN
THLND LR TREREHECERATI LI
TELZV, RED. FVIVBLALTED LS IZEL
LTWB0h, ARENIZ VISIBRED XS KEE
ERoTOBrE VS RICEEH LIRS ED 50 HE
BdHb, SHDODNAYA a7 LAIZkBBFF— %
DOERE, Tuibt - LNk LA 250 - ABIFOE
BIZKD, BROFORE., BN E & 5 IC8HIsER
FTHILNTESLEEZ TS,

W

1) Miiller, M. and Kei‘sten, S., Nutrigenomics: Goal and
strategies. Nature Reviws Genetics 2003; 4: 315-322.

2) Trayhurn, P., Nutritional genomics"Nurtigenomics".
Br. J. Nutr. 2003; 89: 1-2.

3) BEE MBI Lo DRENRBEEENew horizon in milk
science-physiological and dietary functions a leap to
next century" &/ IER, MEFHE, FEEZ. HH
T, SA%EHAR.  1998; p5-12

4) Tacket, C. O., Losonsky, G., Link, H., Hoang, Y.,
Guesry, P., Hilpert, H., and Levine, M.M., Protection
by milk immunoglobulin concentrate against oral
challenge with entroxigenic Escherichia coli. New
Eng. J. Med. 1988; 318: 1240-1243.

5) Kawasaki, Y., Isada, H., Shinmoto, H., Dosako, S.,
Idota, T. and Ahiko, K., Inhibition by lactoferrin and
kappa-casein glycomacropeptide of binding of
Cholera toxin to its receptor. Biosci. Biotech.
Biochem. 1992; 56: 195-198.

6) Cross, K. J., Huq, N. L., Palamara ]J. E, Perich, J. W.,
Reynolds E.C., Phisicochemical characterization of
casein phosphopeptide-amorphous calcium
phosphate nanocomplexes. J. Biol. Chem. 2005 in
press

7) Nagaoka, S., Kanamaru, Y., and Kuzuya, Y., Effects of

"whey protein and casein on the plasma and liver
lipids in rats. Agric. Biol. Chem. 1991; 55: 813818.
8) Hashizume, S., Kuroda, K., Murakami, H.,

Identification of lactoferrin as an essential growth

factor for human lymphocytic cell lines in serum-free
medium. Biochim. Biophys. Acta. 1983; 763: 377-82.

9) Machniki,M., Biological properties of lactotransferrin.
Folia. Biol. (Praha). 1991; 37(2): 65-76.

10) Rejman, J. J. and Oliver, S. P., Bimodel effects of
lactoferrin on proliferation of an interleukin-2-
dependent cytotoxic T-lymphocyte cell line. Food &
Agric. Immunol. 1993; 5: 123-128.

11) Nishiya, K., and Horwitz, D. A., Contrasting effects of
lactoferrin on human lymphocyte and monocyte
natural killer activity and antibody-dependent cell-
mediated cytotoxicity. J. Immunol. 1982; 129(6):
2519-23.

12) Zucali, J. R., Broxmeyer, H. E., Levy, D., and Morse,
C., Lactoferrin decreases monocytes-induced
fibroblast production of myeloid colony-stimulating
activity by suppressing monocyte release of
interleukin-1. Blood 1989; 74: 1531-1536.

13) Shah, N. P., Effects of milk-derived bioactives: an
overview. Br. J. Nutr. 2000; 84: S3-S10.

14) Gauthier S. F. and Pouliot Y., Functional and
biological properties of peptides obtained by
enzymatic hydrolysis of whey proteins. J. Dairy Sci.
2003; 86: E78-E87.

15) Fiat AM, Migliore-Samour D, Jolles P, Drouet L, Bal
dit Sollier C, Caen J., Biologically active peptides from
milk proteins with emphasis on two examples
concérning antithrombotic and immunomodulating
activities. J. Dairy Sci. 1993; 76: 301-310.

16) Yamaguchi, M., Matsuura, M., Kobayashi, K., Sasaki
H, Yajima T, and Kuwata T., Lactoferrin protects
against development of hepatitis caused by
sentitization of kupffer cells by lipipolysaccharide.
Clinical and Dianostatic Laboratory Immunology
2001; 8(6): 1234-1239. |

17) tWOE, A8, £4K—: THP-1#ifgic &) 53,
HEE YISO BRBRRTF ¥ OTNF- o« BEHHIZHR.
H#5552003; 6(3): 249

18) &AMk, MWHETE. [WOE, FEIEHR, 4 R—
HES VRO BRURES V0B Y YTV VAR
NTF FOConAFHAT RREMHIEM. HARRE
KEFEFE 2005; 8: 1521

16 —1LSI No.83



YY=-A[Z2-~T /2 IADRREENDRE) - 10 - LET VNV BBLUAET VI IE M) TV /RN TF ROConAFEINEEMRIER-DNAYA J07 LA IC & S8 —

19)

20)

21)

22)

23)

24)

25)

26)

27)

Marzocco, S., Di Paola, R., Ribecco, MT, Sorrentino,
R., Domenico, B., Genesio, M., Pinto, A., Autore, G.,
Cuzzocrea, S., Effects of methylguanidine in a model
of sepatic shock induced by LPS. Free Radic Res.
2004; 38: 1143-1153.

Mizuhara, H., O'Neill, E., Seki, N., Ogawa, T.,
Kusunoki, C., Otsuka, K., Satoh, S., Niwa, M., Senoh,
H., and Fujiwara, H., T cell activation-associated
hepatic injury: mediation by tumor necrosis factors
and protection by interleukin 6. J. Exp. Med. 1994;
179(5): 1529-37.

Grantner, F., Leist, M., Lohse, A. W.,, Germann P.G.,
and Tiegs, G., Concanavalin A- induced T-cell-
mediated hepatic injury in mice: The role of tumor
necrosis factor. Hepatology, 21: 190-197, 1995
Kusters, S., Tiege, G., Alexopoulou, L., Pasparakis,
M., Douni, E., Kunstle, G., Bluethmann, H., Wendel,
A., Pfizenmaier, K., Kollias, G., and Grell, M., In vivo
evidence for a functional role of both tumor necrosis
factor (TNF) receptore and transmembrane TNF in
experimental hepatitis. Eur. J. Immunol. 27: 2870-
2875, 1997

Schumann, J., Wolf, D., Pahl, A., Brune, K.,
Papadopoulos, T., van Rooijen, N., and Tiegs, G..
Importance of kupffer cells for T-cell-dependent liver
injury in mice. Am. J. Paththol 157(5): 1671-1683,
2000

Watanabe,Y.,Morita, M., and Akaike, T.: Concanavalin
A induced perforin-mediated but not fas-mediated
hepatic injury. Hepatology. 24: 702-710, 1996

Woli, D, Hallfnann, R, Sass, G., Sixt, M., Kusters, S.,
Fregien, B., Trautwein, C., Tiegs, G., TNF-alpha-
induced expression of adhesion molecules in the liver
is under the control of TNFR1--relevance for
concanavalin A-induced hepatitis. J. Immunol. 2001;
166(2): 1300-7.

Yao, Z., Fanslow, WC., Seldin, MF., Rousseau, AM.,
Painter, SL., Comeau, MR., Cohen, JI., Spriggs, MK.,
Herpesvirus Saimiri encodes a new cytokine, 11-17,
which binds to a novel cytokine receptor. Immunity.
1995; 3(6): 811-21.

Kolls, JK., Linden, A., Interleukin-17 family members

and inflammation. Immunity. 2004; 21(4): 467-476.

28) Jaruga, B., Hong, F., Kim, WH., Sun, R, Fan, S., Gao,

29)

30)

31)

&

%

19834

1988

19924

RiE

~19914F

B., Chronic alcohol consumption accelerates liver
injury in T cell-mediated hepatitis: alcohol
disregulation of NF-kappaB and STAT3 signaling
pathways. Am. J. Physiol. Gastrointest Liver Physiol.
2004; 287(2): G471-9.

Sun, R., Tian, Z., Kulkarni, S., Gao, B.,IL-6 prevents T
cell-mediated hepatitis via inhibition of NKT cells in
CD4+ T cell- and STAT3-dependent manners. J.
Immunol. 2004; 172(9): 5648-5655.
BURGZH, ARERE, “ERRREY
FRERIB, N5 HIR. 1998; p395-406
Boldrick, J.C., Alizadeh, A.A., Diehn, M., Dudoit, S.,
Liu, C.L., Belcher CE, Botstein D, Staudt LM, Brown
PO, Relman DA. Stereotyped and specific gene

T NIE R,

expression programs in human innate immune
responses to bacteria. Proc. Natl. Acad. Sci U S A.
2002; 99: 972-7.

AR VER)

BRI KRR T AR T BN
BLIE BT

7 A Y HA%EE v F FAZE Department of
Molecular, Cellular, and Developmental Biology
B

BRFLERA S At

Eik:z: Ry g

ILSI No.83 — 17



HEADBEEIEE (2005Fh) DOEHESEBORE

HAADREENEAE (20055Fhk) D
R ESEROFE

WMIATBOAANERER - RERFAT
REMESRELREH EZEY)—5—

(G N

2 B

RIFSETEICRE SN, BEFHE» SRFZ IR TELEBRERY, SHOKETIE, SF4A1Z. [REHE
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<Summary>

The recommended dietary allowances for Japanese, which has been revised nearly every 5-years, has now been
changed to “the Dietary Reference Intakes for Japanese, 2005” . This is not a mere revise of the name, but indicates a
complete reform of its contents and philosophy. It is a result of a follow both to the recent dietary reference intakes of
other countries and the other national guidelines of medical field. On the other hand, most of the references used for
the developing were studies done in other countries, mainly in Western countries. It would depend on the work of
wh.ole scientists of nutrition in Japan how many and how much scientific findings “for Japanese” can be prepared

until the next revision.

1. IUBHIC BEROBNABBICIRDES Z LIk -T. 208

RIZSHETLIIHELI N, BEFBHE+rOHEEINT
X REREREY. SHOWETIE, SELAIZ. [&
HERERE (2005F08R) | L) BHTREIRE, Z
hid, Bio, GRHROEEZTTREL,. WA, F2H0D
gL WS KELBRBKER>TNWS, 2IT, BEDR

RO & RA 720, KIZ, REICHEERIZERNER 2
BT, $abb5. R, EVSHOFRKRIZONT
EATCARDB, Tho BB, SHOHKE (B
HEREE) ORELEBRL, X513, SROFEN
FHEALTHEREBREALD EELB-DTH S,

How “Dietary Reference Intakes for Japanese,
2005” Has Been Changed, and the Unsolved
Questions for Future Researches

SATOSHI SASAKI
National Institute of Health and Nutrition
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2. HREBFDEIR

[REWER] OEKXNLEEZELFR, RERNEEL
Hi#S0T, RELLOEBEHNETSEDTH -
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<Summary>

Recently, there has been an increase of risk analysis for food contaminants in the European Union (EU) and
international organizations. As for mycotoxins, toxic second metabolites of fungi, the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) has evaluated the safety of various mycotoxins from the nineties. The Joint
FAO/WHO Codex Alimentarius Commission (CAC) as an international body laying down standards has been
establishing maximum levels for some mycotoxins in foods, and code of practice for prevention and reduction of

mycotoxins in agricultural products basing on the risk analysis by JECFA.

Current Situation for Mycotoxins in the World and MASAHIRO NAKAJIMA, Ph.D.
Japan Senior Researcher of Food Department,
Nagoya City Public Health Research Institute
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contaminations in Japan were also described.

Under these circumstances, Japan has established new standards for deoxynivalenol and patulin as a result of
systematic and reliable surveillances for mycotoxins in food in Japan.
In this paper, recent activities of international organizations and EU on safety evaluation for mycotoxins, focusing on

aflatoxins and ochratoxin A, were summarized. The current situation and future work on prevention of mycotoxin

1. BUBIC
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AHEMERL, WS CEREE (HFEPHEE.
mycotoxicosis) #35|ZEI TILAMORKTH S, Y
FEOZ LRRICEERICE T A, RRE (mycosis)
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HLusBERO~A 3 5Y U BEREIRSEE L, Xk
FEELsBEE LS, ThETIz300E+E% 57 4
T MFVURBREINA TSR, REICHRABREIHE
Eh, ErBLUREOREIZ5E AV A 2DOE»LHE
ERIhTVw3DRRLATNS, R1UCEE, H#HF
BUCRIEE Ko TnBv 1T b F Y v O—8ER L=,
RIpbGP5 L5, FEEvA 2 FLVEEE
¥ % % ¥t Aspergillus, Penicillium, Fusarium® 3f&%5
DBIZHEE NS, Fusariuml{BO » CIEBHE L
h, BEEYIOREPIZRALEET S, Wb 3Ky

Table 1 Main mycotoxins, their producing fungi, natural occurrence in foods, and toxicity

Ed =1 L% EHELHE TLEFERRS =k
=55 xS _ v U, TO3Y, aX, LFE .
775 hEIL A flavus” e /’% "Z 4 Al BFH . FREE.
(By, B, Gy, Gy) A. parasiticus NELF BE. FEH -
TITRxIIM A. nomius &3, F—X =

A. ochraceus

FIZMHIA A. carbonarius

byERIY . AXE. Ty VYR
YA, k-8, L,

BH . BR.

. 4
P. verrucosum 914, E—IL, BAES e
rM)aFtw¥E
FA X =/NLJ—J  F. graminearum -
[ 9 ) \ MLBREE.
—NNL/ =0 F. culmorum LX®E, a4, tyERQOY WSS, R
T-2, HT-2 F. sporotrichioides e
3 -
EPSLI Y gramineardm — ; sag N ha¥, FYEODAY IZ hO4 S 1EE
F. culmorum
F. moniliforme EAatatas
7E=<> (B,,B,B,) F' roliferatum byEOOY 7 SRk,
- P A AR
) W - FhiREE.
VARV I P. yr3, U385+
> expansum > > 7 EEMEREE

A : Aspergillus, P : Penicillium, F : Fusarium
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%2 JECFAICK>TEHli e~ d MYV OEE—R (BE) MEEIRE (PMTDW)D
Table 2 Provisional maximum tolerable daily (weekly) intake (PMTD(W)I) evaluated by JECFA
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T-2/HT-2 29 (LOAEL) 7 4. 3Bf%E. ARSI E 0.06 500 2001
7EZ VB, B, B, 200 (NOEL) Z v b, 728HE. B 2 100 2001
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Nizo THIT2003FITED ATV 2 — 2 b KUTEREOR
KOFERBADAZRHIZEET B30 ) VIZDWTHRB
ERENRE S I,

ARTE, EFEHRP TERHE LHEEE > TS
RAALFTVUVDIBRIIT IS PRV VAL
IRV VAICERE LT, EFEEECECRERIZ LY
37 OREMWFMISMA . BBEICKT28EDOV A3
bV UBGHIBET D MA RS HROEREIZ DWW T
T3, A, 42 Y YOREUFMIZETSE
BB OEEIZ DV TRRIC A EIBFLLMEL T3
DTTEHIAZ 20,

2. 777bF22

1960%E 4 ¥V 2 T10 AP LOLEE & + 1 FES
D HBFEF B HUHSRE Le, %1% DFEHRHEC
BH o1 I DEHITTurkey X disease & IR 7=, £
DBEOMETERELTTIOALEHAIRLY—F
v Y I — Uiz Aspergillus favus %5 U, HERFH
BRLUTORZ L HBL, ZOBMEH EOREND
777 bRV LG T, BEETIZERKOT 7 I
F v VBEELAMARR I TSR, ANELE LEE
L oTNBDIET T ++Y VB By G G, TH B,
IhbR777 RV v EEMEI O N T T ETHE
%, ErRAHENT 5 LBEIET L — (blue) DHEDE,
GHZs ) — v (green) DEXARTBLIANEH
fHirens, FAEEEIEE  BEAFICBOTALS
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¥ % A. flavus, A. parasiticus, A. nomiusETHy. ¥
BERRRE L TR, ThoDHBTHRE I Iz -F
v, Ty vE, BE NFa¥, roEuwaY FFE
HETH 5, RAECB TR, LINBEBO—EF D
PHHBICEERSAH L TR EHME XN TWBER, 7
DD, & XEEF I I N TE 5. HRED
BEHNST 77 by vERPHESI LI LRIEE
A ERN,

77T bRV VBRI L TCEEERES. 8
FMOX & UTIEB, > G > B,> GOIET, BHv%h
ELTEBB—BEL ., RRMOHRTREDR T W&
LENTWB, 77V 4, PE, KRBTV T7IiBIT 5%
EHEHECE 775 PRV VB ERE R MTEST Y ORE
EOMTHERASHEZEBRENTED, 1993FB XV
2002 EFXEM 22 (IARC) 12k iTbh =% 4 V¥
FMTIEIA—T1 (B MIZH U TRAVEEED)
FEER T34,  bAOSHHEFE LTEIhE
TIZ7 7Y S, BRE7 V7 H#FLIIVLSO»REINT
W3 (%£3), 1967 FEDBETORTHRIEREMEDO S 5
PELLIRETHD, ZO®K, 9HVH, AV T
=7, PL=VYT7TET T T RV VB RAREBEICK
LRCHBSME SN, MEFIIREL =7 TOT
77 bRV VHBETRRERKDIBHPFT LR, T
hoBET 77 b v mBEOEE, RBERIRIZLS
BEMORE., 2RSS BERAEOD by EOIY
ZOBREMELBLFGTICRAREL MR 75 b

FUUEBERAEREL, BRE Bug/ke~%+pg/ke)
DT T Y UBHERLDIcRE LTS,
1997 12 B * M7= B 49BIJECFADSHE TIZ, 77
Z VX UBORF EFRMHB L XN TEHDD, BEIF
K74 NA (HBY 4 MR) OBREEZIEEREZIZHL
THISVBEDRRERS B2 L BME I, Thbb,
b AR EIkg %720 1B Ingd 775 ¥ VB2 EH
BEL 72854, HBY 4 L ZIERE TR 1EHIZ10H A
120.00A (0.01A/4/108 A/ng 775 b %3 VB, /kg
tRE/H) OB TR v 2BR4E L., BEE TIZ1ER
1210 A0S ADMETHIFEA v BRET S LH#E X
iz, CHIZEDWTEMIZETS775 b2 VB
HFg A v RAEBOBEERSBUTO LS ITREA TV S,

001X (1—P) +03XP (P=HB® 4 L X fRHEH)

ZZT. HBY 4 L ZFEHEEH1% (P=0.01) OERH
775 bFV VB EAEIkgY 720 10 Ing#BELL 715
BOFEF ) Z2E, 00BN/ E/WOTIALEEENS,
EHIZ7 79 %Y VB OBREHEE 20ug/kg L& ¥
E10pg/kgb L L EDRF VY X2 B HBIhTEH
b, HBY 4 L 2BHEB L7 75 + £ VB, ERE
DRI — 1 5 SHE (HBY 4 L ABMEL21%E L.
LEHHEAZ S TRDTPRE RS 3 —a v/ B TO
775 RV VB EREAAWEES) TR, EiE0k
SITHBHEZ AT L2 LTE ADI0MEAY 7= b 4R

R3 7ISMFVvehE (PISMYIO-VR) [CLBDFHCEH

Table 3 Outbreak of aflatoxin poisoning (aflatoxicosis)

F Wi BEW ETE RRE AFBERE(ng/kg)  FERR

1967 B 26 3 ax 18-23 IEEBAR. R, FEDZE. IEH.
FHEERR

1970 “H>4 3 1 E R TA 17 feiE. BEZE. HER. MKE.
DIEA. SRS

1974 4> K 397 106 ~HEQQY 6.25-15.6 BH. BYRRR. K. 2E2E.
FHEX. BBHM3E

1982 =7 20 12 byEOQDY 3.2-12 EERA R, ERE. BMTIR. MEh.
#wiE. BBHMmIE

1988 YL —%7 58 13 shEEH ;] Wi, FE#. TH. BRFR. HFV.

: R BHE
2001 4 zZ7 22 12 dyEO3Y AH =, . 1B, BRI HAR
2004 4H=F 317 125 by EOQOY 0.02-8 Ment. RS, B - BlOKRE. MR8,

fr- 8- DIBKX. #iE
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SABDRH V) A2 WA EHZLICLPELE BN
LHEINA TS, —F, HED L SITHBY 1 L A5
MEEEITT7 77 b+ VB EREOS VM (HBY
A NAGHRE25% L U, YBHEEE S TEI® R
ENB7 77 bV UBEREFAVERA) Tk R
H1E % 20pg/kg b & 10ug/kglz 52 ik, HH YV
VAZIZI0BAD - D ERB0ARS EEZZ LItk
5, B¥, ZOJECFADZHETIE. 777 F ¥ v HR

W THB 77U H, HET7VT7. M7 2 Y HTIZHB

T ANARRGEEE N2, TT T RV UERICED

BELRDIRE-DICRTIFOREPIRNTH

2oL yFMEETh TS,

E2FEY4 30 E—H GAR) wHE
BE (—HFHAEHE, ADIGRNMISHEHI D
ZHOWSh, 42 bRV O EIICHEBRIN, Thb
LBED S OELEWE I >V CIREE—F GER) fH
EERE., PIDWISHEOWSND) R L7, 22T
ST ITT PRV VIZDVTRERTOEY, ZhiZ 19874
DEIIEJECFADEHIZH VT T 77 ¥ DPIDI
IZONTHRER TN B, BB 3RTFHIERL -0
PIDINHRE IR TH 2L DRMALEE N0 TH
39, $RFEIRETIR, TT7I FFYVOBRKEMEME
FIZAT TRERANORE 2 ERTELIRD KO AR
(ALARA, as low as reasonably achievable DIEHI]) 23
RELDESHEIN, 2ThERTa—-F v 7 XER
RRBMYE R ETE (CCFAC) 132198740519
B LR, BABRBEORERY V7Y VI Hk. 4
Mk ERRALBRET > CELDE, BEI-Fv o2
ZRDUBVWTHRIREW A DRUTOBY TH 3,
O HHAAEREOFBBAFOT 77 + % VB,

OISR BT B ITEIHE (19974F)

@ ERAY-FT9YDT7T7I MY VRREEE (7
77 %Y VB B G GO#E15ug/kg) B &
Vv 7N v o (19994)

@ ¥—F9vD775Fv UEREHILE - KRICET
LATEIRRE (20044F)

Z Oftl, 2004EDFE36ECCFACHETIE, Yy —F
9 GRMILBELUOMI7—FV F, A—¥ILFo9UEk
VTR 2FT) OBT 75 %3 VOBRAKEEERE
15ug/kgt LTRAF v 3BT 532V b aRDBZ
EERABLULTVA, 204FEDFE2IMI—T v 7 ARET
By —F9v (EEEYV-F9wVIZTIVLF oy

BH3) DT T MY TEEAIE - KRICET 5178
BB AT v FBELTHIREA, £V ) —F vy VYD
TIIVRVVICEAT R YTV S - T I U REHHE
ELLUTRRBIN, WThE CCFACHETRETT3Z
L oTn3,

2003FBE. 777 bFEVUABBILTWAEER, 7
75 bFV VB HEINS6IE, TTT PR URER
FIBTHEE > T35, BHE L OEMBEAL T
SZEMEIZT 75 %V B HE#ID2ug/kg T, EUEEE,
MMBEHEZEA (EFTA) 2EBRALTWS, Zh
SDEATIZT 77 &Y VB EMBHIZATTIRAEL.,
777 RV UVRERBIOWFEREALTCED, Z0OME
34ug/kgTH %, HHEIIRBED L UTIEUS—&FF
MICEBRELTED, E—Foy, FyvHE, F54 70
=V, 2 b ERIVEEYEEE, FERCEY
THBEHEIh 0L, BENSOYENAEEITS §
DIZDPWTERTFRT 79 b2V VB EEL L UMED
HEE%#RE L T3,

i

3. P7Z7h%IM,

TI77 RV UyMBE7T75 5V UBICHE RIS
R A RESOFWABE L., KN TEOKBILKIZR
#HENA (milk) PRICPREhZZE» 5860
720 20014EDE56EJECFADSHE TR T 75 bk v
M DEEB L UORF VI OWTEBE Y, 775
FEYUYMOEUBEHRE T 7T PV VB EEIRET
bbB, BAV/EIZODOTE, 777 P *L /B ERBEE
AHZXALATRETHEDEEALNTED, T v bE
BUBRAVERIDT TS b FYVUBD1/10EET
HBILHWREN, LEHBSTTT7I b UM E
RUZKBRA YV A2E, 777 bRV UBlcTH
WOoNEHEEREZOE /10552 LIt k- TEHE
HETHS, 2Thickdse7 77 &3 VM ERER
0.11ng/ketkE/H (3 —u v SRKEC I BHHT 7
T FFYUMPERERREICEDL) T. HBY 4 L X
PR L1% & L-EMIc b 2R v BAEKIZ104E
Ab7DEISALEEEN S, RJECFADESE TIE4
777+ M OEEE[EE0.5ug/kgd L
0.05ug/kgk L= L ZDFEF V) ZA2I2DOWT LEERE
RIS TEE AT > T %, HBY 1 LABHEN1% DB
A, WCThOEREZRALEZL L TETHEh RN
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YYZAZIZI0BAD D32~ ANHEEL KD, BE

WICRBEL 3 ) 2 TCREVERERNTTTWS,
2001 4E-DH33MCCFAC TR Z DIEREBEE X THHR D
BEXh, LH7 77 FEY UM OEEES05ug/kg &
FTHILTI-FT 97 ARSI LFoh, 2001FENFE24
ERR2ITHRIRE Wiz, BIETIZ20034ERLE, 600 F
BAHFTTIT rEFYUMIICH UCHEMEEREL T
%, T0O55EEKL FOE%450.05ug/kg#HFBLTE
D, ZDOELBEUH 5 VWIREFTAMBEETH 59, EU
TIZ2004 103G - FHLHOTL - ABBRF 7T 5 b+
¥ M, DHREIHE % 0.025ng/kg i BE LTV 5, '
Fh7 77 bRV MBEERD SR 572003 EH
Bho7 77 b2V VB REZBRD XD EHBKRET
b5, —MBiz, FARP7TIS FEL VB D03~62%H
777 bRV MEBTL, SiRRFOT7TTII bFV Y
B, IRE H35~ 80pug/kg D FH DB A IZ R D & 5 L iHE
BELERTHEY,

775 b %y M, (ng/kg) = [1.19X (L7 7
7 b%Y VB LHERE. ng)l+19

LT, A7 75 bRV U MEEE2EOEA
AR L T 3 HHiE0.05pg/kg (50ng/kg) 1ZH15 &5
29 37=0iIciE, Rh 775+ VB RER
3.4pg/kg (FLA1584 7 » O —HEBRE % 12kg & ¥
%) DT LAFhiZasd. E5IZEUDYR - F#
FOHABBELITIZF 5720151, 1Leug/kglblF & i1
BMLOWEBEELES, 779 b2V v IEEPARBLRTD
AR, ERROT7T T NV VEBESTY -
FTHZELBEBIHETH S, BAETRIOMELLT
FPRHCIRATARAET 79 bRV VIREAD R S h
THED., FRNZZEZT T PRV UPBRALTOE
LTEREBOEFANIZBN EhEn &S hRABE SO
T30, '

4. AUTREYA

2 VRV VAR, BT 7Y HOMRELBIBR
PEHH C A REHIZ, A ochraceusiZB Y 57RO E
HREE LTI EIID TRRIW-EBEEET
53943 bFPUTHBY, 7T MRV N LEBY
FTOREBEAEFLZ->2TE UTHRRIh, S8&D

HRFOHEE 5 IC K DEIICHEE - BiEnfTbh
2l RBRMIC, AT bRV VARBRYY. v A4
IbFTVELTORBEIE» 5=, LML, 19694
(= Shotwell 5 21 T 7 W I ViZi 5 EHIRERLE
WL TRKRD, kA4 LBRERFIVEREI RSB LS
s, EEHI AL LS IE 572,

A2 5 PRV VABERE LTE, PenicilliumBDH
¥ S CAspergillusBDH L DA I E TIizlli&G s h
TV, EERICEREREE LTHEL E> w3
DiX. A ochraceus. A. carbonarius. P.verrucosum ™7 %
%, P. verrucosumiZ5iR30°CUUT ¥ L UKD EM0.8%
TREBFURTH LD, #FH3 — 0y /3% K
FHERHIB TOILX, 4 6%, 546X E0EHE
DOELERBEE k> T0 5, £220& 5 5ERREE
KEMB LT 579, KEHROEW - RAMIE.
-AEEPEAX 7T PRV VABBRB IR TS, %
7z, P. verrucosumD—3iROBEZ A 75 £ L v b
Vv (B#EMAETIYA 2 bV Y) KR TRHE
ICEETAI L, HENIZE PR L TER
MAERTIEREHEN TS, —F. A ochraceus®
A. carbonariusid. B - BBV SO RR SRS TO
BEMOBLEFERETH 5. FIZA ochraceusid HEaXK,
FIY . KRETUTHBOTE, FEH. 5 445,
- -EHEOFRFEREL LTSGR TS, £,
A. carbonarius3EIR TEBETHRTH Y. EHIZZDE
BRTAEEIIH L TRERS 2RI 20, . B
TF Y ORBRREBIFICEFTL, V-7 Va2 -X%
T4V, EBREBIVI - -TOFERERE L % -
TWwb, ZOLIIZEH 2T b3V VABRBKFESBEE DS
WFORGE TS AMT 5720, 77 FFV VA
EREB R R ORA VIR TORA L BEWTRE LE
BEICEEE R - TS, E5IZH T FF Y VADY
FMENERIRIE35H EIEFITRS Y, EFICg —a y 8
BEES, X9, EEPIIBWL T MIBE» 64 25
FEVVABRBERTOAEZ &5, b MIEERIC
A0 RV VALRBINTOBLEELS,

IhETOELDPMERLD, A7 7+ VAR
Bl KORA O, Hakk, Rt
BB LCEEEE2ETAZ L AHEEh T Y,
Fh, ThOoDHEIEYE, Rk, HEXHD. —K
2 A 2 7 b2 VA LIERIER SV, OTADE
HyBIEOOTL, 1984 BRIZ LD, ddyR~v 2
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2425 ¥V ASOug/kg S EER /5 TH L, 15
B2 6308 TERY OREVER I, ZDH%1985
fF12i3Bendele 52k D v ZABETOE H 19, 19894F1C
i3BoormaniZ k0 J v B LTI L 3BV ORE
PHERENZD, 9 PRI 2KDEX IS FFDV
AR BREZMNEL. 7y POBRF v HiZEiT5
B/MEAE (LOAEL) Bvv 2DZhD1/63TH 5,
IARCIZ1993FIZZh S DR ERICA 2 7 b F L VAD
FHHEFML, S0 —T72B (e MR U TRT Ve
RO D B) L LTW5EY, BEEHEOHEIC
DNTRIT0FERBEE L DTN T ELR, 19844FE T
T Ames i ABREDEEFE AR CREG 2R a2 TRYE
Tdh o717, 1985F1ZCreppy 5237 7 A EHERNIR 512 LD
. THifaic i 5 IRSEDNABGAR CHEERER %
ALTRRD, 2735 bV ADBEHEEOBEESR
BRLYEREENBE LSk, UL, BEXTIZ
77 FY U ADDWIZT ORGP DNADRIEKIZ
DOTERRENTELT. AT+ F L VADRT Y
B LUEZEERED A H = XA BREBHI R TOED,
1950 RIS E S H VEER (FAFV 7. L
=7, EALET, JuFFT, AUNZT, KA
T.ALY 2 IEF, vHF F27) iZbiFsk FEE
(Balkan endemic nephropathy, BEN) %, 19708 ®
Kroghs #4500 & LB EL OFEL DA I b F VY
ALDOBEMRERE N, £72, BENLRERIZKIT S
71 v (urinary tract tumors, UTT) & D& LR S B
EhTWa?, EUBEIZEVWTE, A 275 FFY VAD
v FADRTEFEA (Scientific co-operation task 3.2.2
“Assessment of dietary intake of Ochratoxin A by the
population of EU Member States”) # 19944 X D 171y,
BRI LB REMIZBTSA 27 b F v v ATGLHA
HH LU MEGRRK (E,. )R, BFF) 4275
FUVAGRRARREREL T35, ThEDRERE
FiZ, JECFARES6EIESHRIZHB VT, BENS BT
BEENCBHEE S LUERED 2 7 b & ¥ AR
MERR D St & h, 2UTTORERM-EEL
T3 k5724, BENSRHBRLSIO 3 — v v/ s0FE4
ICEWTEBENS RHUREFEEEDREDA 77 %
VYAPBHE ENTOBIZE b 5T, BENRFIEL
ThhnwZ &5, BENRUTTOREIZ dftho B #H
WELBES L THATREEIEVEREL TS, L2
L. Bt Pfohl-Leszkowicz 5 1%, FEfliZ AR R4 I,

BENDER & LTEA 2 J b+ VADFER—FFH
LHELTWED, 2OHEHE LTEindo &>z, F
275 b3V UVAOBMRRIZEINE, BEXH-T, Z
hiEF b7 o—4P450 (CYP) SORBRERETHE
BOER BETEH) k330 THELBITWMEX
hTH D, BENREHIBO AL IEZ 0D X S5 &BIRHE
HiZ & - THRIDHED A % IZH_A 7 5 b F 2 v AlcH
LTRZENBVLELLNENEZE LTS,
20034EBfE. A2 T v F Y VARBREIL T BEIZIT
AEDO. ZOW29HENBEI LOBEMLSEITH L
Thug/kg DREEARE L T 5, 2003F D5 2600 2
—F y P ARBERETIE, ToX, I+ 26¥BLCT
16X BT OHRBREFIDOLT 7+ FV VADR
AEREREIZOWTEH#E I h -4, JECFADSug/kg
L20pg/kgiz Bl 2EFEHFREHATE I L OMFITL
0. HAEE@EDO S B ESL S ERIRT 5 p0EEHBF 00,
A7 v 76k UTHEECCFACHRICh W IERIE RS
Zilhol, BB, AT I bEV VA ETTL IV,
JEZVY, P)aFEVIitETANERESOREDYD
74 2 bV UERMERO 20 OITEHE K. T ORI
FIRXh T3, 2004FDE36E CCFACHETIE, %
FHRBSIZOWTE, JREHICOE 28805 5, B
BRES FEETEVWEORBENI L1 6, BAEEFED
WERILE, AF L%, 54X METEIILLE
Biht, £, BBl —F v 7 ABBERETHRIRX
Wiz 4.3 b F ¥ v BERERO 7= 0 O B O L
EERD, BREEHAET -2 2 NE L CRBEFH 41T
WV, ZORRICEDOTRAEEBEORE LTI NEL
DERHEHD, TLX, XX LF, T4 LXORAHME
fBEE5ug/kg % AT v FTIZHEHBE VT, 20068 Tz
Mg & DF — 2 NEEFTV, TDRERE S - T20074H
IZJECFACRFZ & HEEOHIM A EET 5 Z L TA
BXhTn3, EUTRIARYNNEBOREIZONT
Sug/kg. EEHRBISIZOWT3ug/kg, BT F i
DT 10pg/kg. NE— 7 — F& o Uz gh'R - FHAR
HEHRRM LS & BRENOYRARRIZ DN T0.5ug/kg
DEAEREREEFT > TS, X 5122005471213,
BHa—-k—, A YREY bd—k—, 74025 —
TV a—- AR UTERERS, 10, 2ug/kg DR REHE
EREEIT- 72,

275 bV /VAOEEMAEBREIIDOWVTIE, %2
DJECFAIZ & - TR E N 7=PTWD)ID 100 (14) ng/kgfk
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H/8 (B) DA, Ekov -y 2 - 20 —-7
(19914) Pk L A BFIFZAL (Scientific Committee
for Food, SCF, 19984F) #%5ng/kethkBE/HAZHNEL Tk
D, &/, HF 4 (19964F) TiX1.2~5.7ng/kgtk=E/H
ELTw5%, EUTREUEBEICEITFS2 X277 v ¥V
ABHEX ERICRET 229, 28, 98, 714 v,
-, Rt a-e—, aa7, EEH, ZBRE.
BRMLGE. NE—-7—F, £4F8 (87, R, &
F) BEEMRIZA I PRV AOBREREELST
WV, 2002 1T LTV B, 2R, BEEATE
EUBENIC 50 Cidd 7 7 b %3 ¥ AQBEREIZPTDIO
Sng/kgBRE/HABA T AL eHEETR TS,
UL, BREZ TICRE SN TE EMABREIZOWT
BRRTAFBENRB LI ES>TETHDS, Thbb,
BENFERE#II & 2 DMOHIB TR S5 h 5 FER TS
NTOB K, L MZBWTEZ S Y VALY
SRZMICTKEZLEENDHDZIDOTEENILLEIRTH
5, A0 7t FVVADMMAERELRET 5 5%M4L L
T3, ENECRERZTTRYM LIS L., S8IE
Bl RAVEOFTFAHI=XILEBHL, &5tk
POBIZTFEMEOBEABIT I I L BRHTHS
EhTns, EUTRINERPT1998F LD 7o
" ¥z 2 I (Mechanisms of ochratoxin A induced
carcinogenicity as a basis for an improved risk assessment,
Project No.: QLK1-201-01614) #3565 Eif, A2 5 b+
VADREH vERTF A = X AR EBHCT - Tk
D, $LELZORREVBREINBI L

MR hTns,

Tbh7=®, Z4UTHRFHADO7 75 b ¥ VM5 R%E
FRLED, 775 FFY Y MI32088EkH 207k A 5
B L, RAHREEI30.029ug/ke, FHERBER
0.009ug/kg TH -7, BIBRDJECFAIZLB 777 &
VM BRIC X BT v REROHERLBANTT
T PRV UMBRIZES Y 22 25 ET 5 & (B
1EEERREATI L 54T WENE114.4g. HB
T4 N AR 1%, BREGOkg 2 ). FEi22 A/E
/1008 A. BATIN/E/I00BAL LD, WTRELL
M TEXIEEORNT V) A0 Th o, FDIH%004E
123 H R DR A R 5 7 5 A FL300R B IZ O T3
777 b F Y MBRRAENTbRAS, HERFRIC
BT IHAEERLARTH -7z, ZThoDEREEE 1,
BEDEZARVEICEVTRIHT 79 FFV UM,
VY B EEEE A B E T A E) X LB,
ERLIBEBIZIT - 2 ZESIR K (RANELE 208
i, 2B HROEB/INELEZI6RIE, MAKRELES
Bk, HERZLE2RE) TOFAFIZNL ) -0
HREABORER, 68tk (84%) 12 F1238ug/kg. &
B 1~2,248ug/kg DIERHFRD & iz, NEBRAOMT
KB TAFVENV ) - LOBEEE0B L LI
4. JECFAT®H®E L 72PMTDI® lug/kegtkE/ HiZfE4
T HERL LI 110pg/kg D, ThaBA bR
LD DOHBSROEE TIIERE/NED b ARKED
bhf, THhERY. BEEYHEITERU4FSHIEK
B - RAEEEBRSANEESRSR B - BHAR

&4 BAEICBIIDOHRFAFRDT 75 b UM FR

5, BXRKSETFB MO brxT >

Table 4 Natural occurrence of aflatoxin M, in milk in Japan

HEREDIRIK s 727 kxz M,

RHE & (ugkg) &0 (ugkg)
' : A 45/45 0.008 0.001-0.015
BRI LS = BAEC B TE B 1919 0.008 0.002-0.014
ONEIZT7 7T b F2 VB ORKEER %2 BED c 9/9 0.012 0.006-0.016
UTBE, W30EEDM,. v 4 atFv v D 19/19 0.009 0.004-0.013
BRI L UBRORBR XA T I BN E 12/12 0.011 0.004-0.018
5. L# L. 200140 JECFATOLHE g Z%g gxg O;ﬁ?;g
%ﬁ ELT, 20018% (PR 13?5@ P H 20/20 0.015 0.007-0.029
HERRO—REL UTRARE MM E 1. | 11/11 0.008 0.004-0.012
EHBENZ BT B HRFILPOT 75 b J 20/20 0.005 0.003-0.009
UM ERRIEEE S o NCEEL K UBRA K 11/11 0.005 0.004-0.008

TLARDFTAF L 2L ) — LBERHEHEN S 207/208 (99.5%) 0.009 0-0.029
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BB TERET - ER, DE - EEFOFTHF
YISV = L OEER EBHIE 1,100pg/kg F 200245
A21 B c@mL 7%,

E 50T, PRI () RAMRKESt v & — 28,
EELLUBAY VTP 2 — X 155EIZDONT/EYY
VOELRABET o 74FE. WAY) IV 2 — 23K
oy vpgliehiz, Zo#EE2RT. EEYE
Ak, ARRETESBLUESE - ARBEFRSID
WTERET - 72, 2003411 H26 HfH i) CEAE B
ERE3695 428 5T VIV 2 —AB L UCERAY v
THHIZ DNV U v OB EHEES0pg/kg R &
. 2004456 A1 HIZHEfT X I =30,

6. VI

BAEIZIBWT2 A T b2 VOREERFEINT
WaDE, FEn&kS3T7 75 b2V VB, FAFVS
N —=ABEUSVY Y ETTHS, LrdEETE
I BRREEEEARD SR THBDIRSY Y Y ET (7
75 b % v B DR 10ug/ ke i3 A W I BREIC
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and Issues'

Introduction

Foods are traditionally recognized as providing
essential nutrients for nourishing the human body. With
the increase in diet-related chronic diseases, even in
developing countries, there has been increased interest in
the relationship between diet and diseases. In recent
years, a great deal of attention has been given to
components other than nutrients that are found in foods.
Much interest has been generated on the potential health
significance of these components. Foods containing such
components have been termed "functional foods".

There has been a marked increase in research and
development activities on functional foods, regulatory
discussions as well as the trade and marketing of
functional foods. There has been much scientific debate
and discussions through numerous seminars and
conferences. In 1995, ILSI Southeast Asia Region (ILSI
SEAR) organized the First International Symposium on
East-West Perspectives on Functional Foods in Singapore.
This also spurred a series of ILSI-sponsored meetings,
research and publications in Europe, USA, Australia,
Japan, China and Singapore. ILSI Europe organized a

major international symposium in 2001 to deliberate on

Scientific Director
ILS! Southeast Asia Region

E-Siong Tee

various aspects, including the European, Asian, Latin
American and United States perspectives on functional
foods.

In recognition of the continued interest in functional
foods in Asia, ILSI SEAR continues to play an active role in
stimulating and coordinating research and development of
functional foods in the region. Such activities include
coordinating the developmenf of a position paper on
functional foods, published as this monograph, which
serves to summarize the global status on functional foods,

especially with regards to the situation in Asia.
Status of Functional Foods in Asia

A survey on functional foods in Asia was conducted by
ILSI Southeast Asia Region among 11 countries and
regions (China, Indonesia, Japan, Malaysia, Myanmar, the
Philippines, Singapore, South Korea, Taiwan, Thailand
and Vietnam) in 2002. A questionnaire was sent out to
regulatory agencies in all the Southeast Asian and
selected Asian countries and regions as well as selected
companies. In addition, publications and seminar papers
by various Asian scientists and authorities on the topic

were obtained to provide additional information.

! Excerpts from ES Tee (2005), Functional Foods in Asia: Current Status and Issues, monograph of the ILSI

Southeast Region, Singapore
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From the survey conducted, it was found that the
definition or usage of the term "functional foods" varies
greatly. Only three of them, namely, Japan, China and
Taiwan have products that may fall wholly or partially
within the scope of functional foods as defined in this
survey. However, the term "functional foods" is not used
in the regulations pertaining to these foods. The terms
used have similar meanings as "health promoting foods".
In each of these three countries, a specific regulation was
enacted and a pre-marketing approval system was in place
to review each health product submitted prior to release
into the market. The Food for Specified Health Use
(FOSHU) system of Japan, started in 1991, had approved
252 functional food products by April 2001, all of which
were in conventional food forms. After that date, the
FOSHU system was amended to include supplements in
pharmaceutical dosage forms. The "health food"
regulation of China has several thousand products,
comprising a mixture of foods and products in
pharmaceutical dosage forms. Taiwan too permits the

sales of health food products under a specific regulation.

In South Korea and the Philippines, the term "functional
foods" was used to include dietary supplements in
pharmaceutical dosage forms. In the remaining countries
(Indonesia, Malaysia, Myanmar, Singapore, Thailand and
Vietnam), there are no regulations on functional foods.
There is a great deal of interest amongst the countries and
regions in Asia to regulate and permit the sales of
"functional foods". In some of these countries, there are
existing regulations pertaining to the marketing and sales

of dietary supplements in pharmaceutical dosage forms.

Of major concern to regulatory authorities in the survey
is the health and safety assessment and the appropriate
communications for the scientific community and the
public. Another important area that countries have voiced
concern is the need for a pre-marketing approval system
to ensure safety and efficacy of products. More work need
to be carried out on appropriate methodologies for
scientific substantiation of claims for functional foods. The

main consumer concerns include the need for quality

control of products by the industry and the importance of

regular inspection by the relevant authorities.
Asia Position on Functional Foods

From the survey findings, it is clear that there is a great
deal of differences in the understanding on the subject.
Functional foods are at very different stages and even
directions of development in the region. Such
developments, if allowed to persist, would be most
deterimental to the development of these products in the
region. In cognizance of this, ILSI Southeast Asia Region
organized the 1st Asia Region Workshop on Functional
Foods in Kuala Lumpur on 22-23 October 2003. Most of
the participants to the workshop were representatives of
regulatory agencies, research organizations and the -
academia from 10 countries in Asia. Several
representatives from the food industry from these
countries and one from the United States of America also
participated in the workshop. A wide range of topics
pertaining to functional foods were deliberated, including
future developments, safety and scientific evaluation,’the
essential attributes or characteristics and regulatory and

marketing aspects.

At the conclusion of the two-day workshop, there was
general agreement on the following conclusions and

recommendations;

> There is a great deal of potential for the development
of functional foods in the Asian region. A large
number of food products and biologically active
ingredients are unique to the region and could very
well be useful in promoting the well-being of the
population. There should thus be greater efforts in
all activities related to the development of functional
foods in the region, including research and
development, regulatory development as well as
consumer communication.

2 There should be a harmonised approach to the
future development of functional foods. This may -

include the understanding, setting of guidelines,
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promotion and regulations of functional foods. This
would be beneficial to the advancement of the
industry and would bring about greater consumer
confidence in these products.

> As a basic step towards this common understanding,
the following are proposed to be the essential

attributes or characteristics of functional foods:

@ functional foods should:

® be in conventional food forms and possess sensory
characteristics including appearance, colour, texture,
consistencies and flavours;

¢ contain nutrients and/or other substances that confer
a physiological benefit over and above basic
nutritional properties. These substances should not
be used at levels for medicinal or therapeutic
purposes;

® possess functional benefits that can be scientifically
proven;

® possess functional benefits that can be derived by
consuming normal amounts of the foods;

e contain "functional" nutrients and/or other
substances that may be naturally present or be added
to the food; and

@ have proven safety over long term usage for the

intended target population based on existing science.

€ a food may not be considered to be a functional
food if it:

® laims to treat diseases; or
e contains components that may be harmful to human
health.

@ the term "functional food":

@ should not be used for food components in isolation.
The food components would be the nutrients and/or
other substance conferring the functional properties
and would be best referred to as "functional

components". If these functional components are

extracted from the food and presented in
pharmaceutical dosage forms, they may be called
"nutraceuticals".

e should not be used for dietary supplements.

e may be used for fortified foods, if the fortification or
words of similar meaning is to augment a constituent
normally present in a food or to add a constituent not
normally present in the food in order to confer a

property beyond its natural nutritional attribute.

4@ Functional foods would generally be regulated by

food regulatory agencies.

2 Greater attention should be given to scientific
substantiation of the beneficial effects of functional
foods. More research needs to be carried out on
appropriate methodologies for scientific
substantiation of claims. Harmonization of protocols
or methodologies would facilitate advancement in
this area.

«> Substantiation of functional food claims should be
different from drug testing. The level of scientific
evidence required for substantiation of functional
foods should be less stringent than that required for
drugs. Studies should be done on the whole food
rather than extracted ingredients whenever possible
because the benefits of functional components may
not be optimal when isolated and would require to be
consumed as a whole to have the desired beneficial
effects.

2 Experiences from other regions of the world,
including experiences in the development of
scientific substantiation of claims in Europe and the
United States of America, would be useful to the
Asian region. Nevertheless, the understanding and
usage of functional foods in this region should be
taken into consideration when dealing with the
subject.

2 Countries should preferably establish a pre-
marketing approval system which reviews all
products submitted for approval to ensure safety,

quality and efficacy of products and meeting all
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regulatory requirements.

> For post-marketing surveillance, attention should
also be given to regular inspection and monitoring of
the safety of use, sales, marketing and advertising of
functional foods by the relevant authorities.
Information on safety of use should also be
submitted to the regulatory agencies if there is any
report on adverse effects.

<> There should be greater interaction among countries
and regions in Asia to bring about greater
advancement of functional foods development.
Enhanced networking in all aspects of functional
foods development would be beneficial, including
research and development, regulatory development
as well as consumer communication.

2 A harmonized pre-marketing approval system would
facilitate marketing and trade of functional foods in
the region. Regular interactions amongst regulatory
agencies in the Asian region is necessary to realise
this objective.

2 Effective communications and ethical advertising to
consumers is essential to maintain credibility of
functional foods. Relevant authorities as well as
manufacturers of functional foods should bear this in

mind and work towards achieving these practices.
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<Summary>

From the research project “Construction of evidence useful for health care and promotion such as the cancer
prevention based on a multipurpose cohort study Japan Public Health Center-based Prospective Study (JPHC study)”,
three topics under the theme of “Evidence based on a cohort study” were selected and overviewed and discussed. In
these studies, BMI (Body Mass Index) was used as the most suitable epidemiological index for describing the present
state of obesity among Japanese and to investigate its relation to the risk of diseases including mortality.

The results are as follows:

(1) Association between BMI and mortality risk.

The association between BMI and mortality risk among Japanese is different between men (U-shaped association
with higher mortality in both under- and overweight) and women (J-shaped association with the BMI range giving the
lowest mortality is shifted toward the underweight region though resembles the men). In both men and women, higher
mortality in the range of underweight is a problem. In addition, cohort studies where this common feature is not
observed are rarely found in both Japan and Asia (men). .

(2) Association between BMI and risk of cancer. ,

The men showed U-shaped association with a higher risk of cancer in both the underweight (less than BMI 21) and
the overweight (more than BMI 30) groups, however, no change in the risk of cancer was observed in women. Although
the cancer mortality showed a similar association between BMI as the mortality risk, which is described above, its
elevation in underweight subjects was more remarkable compared with the case of cancer incidence.

(3) Association between BMI and risk of diabetes.

Ah apparent trend that the diabetic incidence increased with higher BMI in both men (increased rapidly in
exponential manner) and women (increased with a slower gradient compared with men) was confirmed.

Since the obesity distribution in the Japanese tends to incline to the underweight compared with western subjects, it

is thought that measures to the “Underweight” might be relatively important than those to the “Obesity”.
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Figure 1 Association between BMI and mortality risk (men).
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Figure 2 Association between BMI and mortality risk with different smoking habits (men).
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Figure 3 Association between BMI and mortality risk (women).
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Figure 4 Association between BMI and mortality risk with different smoking habits (women).
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Figure 5 Association between BMI and mortality risk (men). - Relative risk and categories of body mass index (BMI) -
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Figure 8 Association between BMI and mortality risk (women). - Relative risk and categories of body mass index (BMI) -
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Table 1 Cohort studies on Japanese.
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Figure 7 Impact of BMI on the risk of total cancer incidence.
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Figure 8 Impact of BMI on the risk of total cancer mortality.
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Figure 10 Association between obesity and mortality -
Comparison between Japanese and western population.
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The 59th Annual Meeting of Japanese Society of SHIGERU MIYAZAKI, M.D.
Nutrition and Food Science, Satellite Symposium Director of Internal Medicine Department,
“Body Weight Control in Health Promotion and Tokyo Teishin Hospital

Prevention of Disease”

I. Weight Control from the Clinical View Point
- Prevention of Obesity and Guidance for
Treatment of Obesity -
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<Summary> v

An epidemic of obesity increase has become apparent in Japan and has become an even more serious social issue in
western countries. It has been said that death from cardiovascular diseases could be reduced by half, if we can manage
to decrease risk factors such as obesity. From the clinical view point, I wish to present three topics; obesity and health
problems, the association between obesity and risk factors of diseases and possibility of preventing obesity by weight
control. The results are summarized below:

(1) Obesity and health problems

Obesity (defined as BMI>25 in Japan) causes diseases such as diabetes, hypertension, cardiovascular disease and
cerebral infarctions. The obesity syndrome, on the other hand, is classified as a health problem induced by or
associated with obesity, which requires weight reduction under medical supervision. From the clinical viewpoint, the
obesity syndrome can be classified into three types: subcutaneous fat type, intra-abdominal (visceral) fat type and the
super-obesity syndrome, though it is divided roughly into the subcutaneous fat type and the intra-abdominal fat type by
its distribution in the body. The super-obesity syndrome and the obesity syndrome based on an increase of the weight
of adipose tissue can be cured by weight control. On the other hand, intra-abdominal fat type obesity associated with an
abnormal adipocyte function might easily be overlooked and cause death and a heavy sequelae.

(2) Association between obesity and risk factors for diseases (threat of intra-abdominal fat)

Intra-abdominal fat type obesity is accompanied by an abnormal function of adipocytes (metabolic syndrome) and can
induce serious diseases such as cardiovascular disease and a cerebral infarction through arteriosclerosis when
complicated with diabetes, hypertension, and hyperlipidemia. Adipocytes secrete a wide variety of physiologically active
substances (cytokines) such as TNF-« , PAIL-1, adiponectin, angiotensinogen, and estrogen. The accumulation of intra-
abdominal fat accelerates the metabolic syndrome through these factors. For this reason, obesity is recognized as a risk
factor for diseases.

(3) Prevention of obesity by weight control
Weight control is the most important measure for prevention and avoidance of lifestylerelated diseases. Guidance for

weight loss of 1kg/30 days is introduced and the beneficial effects of a 1kg weight loss for health are discussed.
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Figure 1 Increase of mortality in the metabolic syndrome
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Figure 3 Effect of obesity and intra-abdominal fat accumulation on the risk of various syndrome.

HT: Hypertension, DM/IGT: Diabetic Mellitus/Impaired Glucose Tolerance, TC: Total Cholesterol, TG: Triglyceride, HDL-C:
HDL-Cholesterol
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Figure 4 Substances secreted from adipose tissue (adipocytokine) and their actions.
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<Summary>

The Thirty-third Session of the Codex Committee on Food Labelling was held in Kota Kinabalu, Malaysia from 9 to 13
May 2005. The Session was attended by 243 delegates representing 64 Member countries, one Member Organization
(EC) and 20 international organizations.

The summary and conclusions of the Session are as follows.

The Committee:

-agreed to advance to Step 5 the Proposed Draft Amendment to the General Standard for the Labelling of
Prepackaged Foods: Quantitative Declaration of Ingredients;

-agreed to refum to Step 6 for redrafting the Draft Amendment to the Guidelines for the Production, Processing,
Labelling and Marketing of Organically Produced Foods: Annex 2 — Permitted Substances: Table 3 and to
discontinue work on Table 4, and to return to Step 3 the Proposed Amendment to Table 1 on Natural Sodium
Nitrate;

- agreed to return for redrafting and comments at Step 3 the Proposed Draft Guidelines for the Labelling of Food and
Food Ingredients Obtained through Certain Techniques of Genetic Modification / Genetic Engineering: Labelling
Provisions, and retain at Step 7 the Draft Amendment to the General Standard for the Labelling of Prepackaged
Foods (Draft Recommendations for the Labelling of Foods Obtained through Certain Techniques of Genetic
Modification / Genetic Engineering): Definitions;

- agreed not to undertake new work on Country Origin Labelling;

-agreed to undertake new work on the Definition of Trans Fatty Acids to include the definition in the General

Standard for the Labelling of Prepackaged Foods and the Guidelines on Nutrition Labelling at Step 3 of the

Accelerated Procedure;

- agreed to consider further the issue of advertising at its next session.
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QT Y FREAINIHK (3F)

Draft Standard for a Blend of Evaporated Skimmed
Milk and Vegetable Fat

Draft Standard for a Blend of Skimmed Milk and
Vegetable Fat in Powdered Form

Draft Standard for a Blend of Sweetened Condensed
Skimmed Milk and Vegetable Fat

— BB ABE N, 2750, TV F LU

© B8 (Vegetable Fat) ODFRTRHFETH S5 72HDHEN
I ZIZDOCTHEMREIZT 350K %7
52k, BLUZOKEROWE A CCMMPIZERL
p

— F=ZAbFUTPE, ThEDBRHIZE  OHLBR
GFWRBHBT L, FLTIDOO—FEB/LLTELD
bhs LOBRM AR, LU, CCMMP#LL
MOEy Y sy THBINEIDOBBEMERT S
ZLTEDHILELT,

— 4 Y FED “wotal fat content (EIESHHAER)" DX
A5 “fat content (BHFEER)" ORINEET
5ZEABEEN, L L, CCMMPOR IR
DR OBREDERLTEERERETEI L L L,

@ 7 — xHik (318)
Draft Revised Standard for Cheddar
Draft Revised Standard for Danbo
Draft Revised Standard for Whey Cheese

— Fr A —BLUFXVRD2DDHBORRETI2EHT

_ “Country of Origin” HEBHEREL L ->TNNB T LIC,

KE, #F4Hh5, HEEIRBTS5TMEOH 5
BADAERERFHLL TS, BERRBET
BRREASIHEFB LTS LOBRAH S h,

— ZhETOELDOF—-IHBILE A>T 32 L
(Whey CheeselZiZ A » TV, Tk, HEHIC
PEREFHTHIEORGEEHD. ZOHIZONT
ARBBOhEL 5, BT2RIEOVWTHE
CCMMPTOMRETEEE L. TOMDEFITONT
AR L=,

[BRE -BFEYV2—-R 2AZT7x—A (CCFV]) |
Draft General Standard for Fruit Juices and Nectars

— IA=IVa2—-RE R~ O BHBOEREE,
AV ERSETANLT - L%HERALEZBADERIC
B¢ % &5 (Consumers International (CI) #33%#)
A E N, EERBDEEF I N,

B8 - ER#= (CCCPL) ]
Draft Standard for Instant Noodles
— AVREV b X— FADFREESEE I NI,
CERERSE - RIS (CCFFV) ]
Draft Standard for Tomatoes
Draft Standard for Grapes
Proposed Draft Standard for Rambutan
— b2 b T =TF, FYT-FVOERTREFET, F
— ZXEHE “Country of Origin” OBEBEERIZOWVT
BAMNHEhin, {Xrs ZORTHETSHS &
UTHERBO AR S hi, |

HBE4 AREROEE. T, RREICTRICET
BHARSA12:

(ZhETORR)

EoEETHEE (1998) THEEEZKRIEBRBROIA
Fo4 Y EEE, F28EES (20000 TEEDHA FF
4V ERE. BILEFE (2003) TREFEMTRLENY
A FEERT 5 & X OYIMHENERE S hiz,

(Bl #2004 % 1)

[(FTEZE2— L L UCLBRRIERATIWE] ) 2
MZET B AT

O HE#20%1 (U - LBY R EHM Substances for
Use in Soil Fertilizing and Conditioning) ¥ &k U'% 2
(2% - P& 3E#| Substances for Plant Pest and Disease
Control) ZDWTI ATy 78& L, F27THCACE
B% (2004%6H., Vat—7) TREABD, =7~
L. RIOWF VAESA (Natural Sodium Nitrate) 122
WTRAT v 3L THZERERENT,

O #£3 (#F$singredients of Non Agricultural Origin
referred to in Section 3 of these Guidelines) # & U'%
4 (IIBh#Processing Aids which may be used for
the Preparation of Products of Agricultural Origin
referred to in Section 3 of these Guidelines) 1221 C
B27 9 F6IZRL, XASHEHRA L ZHEHEBIE
Effdzkeli,

O [HAHREROEE, MI, L URAICETS Y
4 F74~ (GL 321999, Rev.1—2001) | DT, 4
FHORBEL (Section8) BRDLATVWEZ 25,
RAAET A 2ROBEEFHROMEEL UTRE,

F27THICACEES (200468, Vadr—7) DEE
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BB Lot
BB27THCACEES (2004) #EXD)

F1B LU 212D T, —BBIED LEX T v 78% KA.
BEL FUMBRICOWTRAT v 73, RS FF4 Y
ZRORE LIV, REBIXVPEUERELTT A
LIV FEOBEERSHY . BRUXTHSORHEOES
& T. XED28EICACERS (2005) 2 THERET S
ZETARE I,

MES5 NMATFI/ OV -HEXERSLUBRESTD
R

a) fTE#H2
R EM Y X FEER: X3 (Bt . E4
(mIBsA) (RF v 76)

[AREB  CX/FL05/33/4,4-Add.1 k%]

— F3 (RINM EHFEEEEL LireT—-F VS
Ih— TR TR CEE» -2, BEZRES
EHEBREL, 27y 6L LTCT—F vy - S -
TTERE L. RE@EHRT I L,

— %4 (MTEHA) XCCFAC TR D 72 fEEW Y
RHETBHILELE,

b) FE#2
HHTERENY X FBUERE: X1 (FVEH)
(ZF v 73) _

[3f#¥ ¥ CCFL ALINORM 04/27/22 Appendix I,

CX/FL05/33/5,-Add.1,2,3]

— FU, FoT7HBFAEMICAREZOERELELD
D, FOMDE L DEL BRI L, NGO» 5 &R
HERAH E R,

— BRI ELT. X7 FI0FTERAENHEHELE
FZeE Uk, ROFEE) OFr—2 - A2 F 412k
SLEF; I,

o HEB~OEMEMEEDOBE (consideration)

[M3R&EM  CX/FL05/33/6 K]

—eU—FV Y L —-TIIRBMEZEIRRIVESE
Shiroiz,

— BE. HFRBNEEHBELL, ev—-F v - T —
TTRETBZ L& Lz, XBIOHMSEMERIIZT —
FUU-OAN—T2HEEREEL, a). b)) TOMEE
EORETTEILE LR,

(ZhZ CORR)

R IFE22EEE (1993) »othiE o2 RTROE
A TRITLACHEBERS LB SHICE ST
3, RICEUEBICRET 5 KE. 7 4 E0#EE
BAEMEERL, £RE LYY T 4 £ FERY
ZEU, {HBENGOEDOBTCORBIITLTRAELE %
FEhoTNB,

F31mEHS (2003) FEEIZH -0, BE (HF4) 1L,
BRERAEICL 5 — 430, ZORBOVTEAL
By (Management of the Agenda Items) 2® %24 %
ABI—%v - 0 —T . “Friends of Chair” D&ER %
BELE, LB THEIBRRRE OBMHEICLS2
AV MR ER RS, AEICEEYT 5 BRI L
. IERBEESLVTIRRL L, 2ZOT7—F Y
7 I —TE2004FDOERAMEE TICREERFSL.
BORRERRICEETS80TH S, BREED23)
Ecy—-Fv7 - FA—TREREh, LUIARXF ¥, 0
HY)—TEEBEFLME (EmsHE),

(AT £23%2004 £ D)

ANHFY=TCDI—FV 5« PN —TREEZITITO
O XkEZ, DBEFEBRIL VO BEFEOLDENT

oTEEREEBMNITBZ LB . HEEHIIL - T
REWIZEDLIMETH 2 LOFRAEEE. FAET
HB,] LOMBEFIZHERFAL AN, XHESEL,

O ECi, M8LEFRICEbLIERIL, HEBIZE-T—
e, AEE. EREERTELFER. BioRet
Eb2ERRTIRAN,] ET5EREEXHAL. BEX%
BUHETIEZBLDENZRLT,

O #EXv. Ad hoc Working Groupic k 2 #at & 2%
L, RKE. #F 4%, =2—-V—-F Y FRIRFL 22588,
BCAZUDEL DEBT —% v r Tk, B F
7 A TETCED, XRBICTERBHTHINET
»BL L, #F. Ad hoc Working GroupiZ &k 3
HOABRB LT, KE2005FDEETIE, k2
BBV THIHEZIDORBICHTH I L E T,

O FRBANZOWTRRAT 9 730 TREDNERE
K, BRIZOOTE, SEBHEEIRTZIT v I7

O FREISEH (2005) THRPEL A -7
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a) WEKABOFTRICHT I HBRBBIER N1 AT
270V -HERROERHER) R (AF
2 77)

— NAXTr I/ uP-HRERDERL. L F 74
VOEREEIIEINEI L5, —BREBROWE
LV BRTIMEEPIEE TERELOFRAHZ,
LHAL, —BBBORERL UTRIEEE > &
B DD, xokBaxr bERDT, BiF0Ex
ATy 7 UTRERRET§TAZ L E L,

b) NA4XAFZuv-mRERE L URRRSOFR
BT 354 P94 VR FERFEH (AT v T9)
[ &¥% CCFL ALINORM 04/27/22 Appendix V, VI, CL

2004/22-FL, CX/FL05/33/7]

— BE)ORFIZRIYSL. #BED) IOV TO—KN
AR (General Comment) #3K®7=, ZD72®,. &
AEHORBHEBRITOhE» o7,

— RS, FHARE SRS 584 (health and
safety-related labelling) I|MBEFRREL TS LICHE
LTk, XKESEEEL, av ey 4 A08ERE N
DODH T H, BEF P (method of production
labelling) 1ZBA§ A2 EFRICBL TIXKE., 7L EY
Fr. AFXVAEDHEOCRMLBHD, Lo hh
27,

— BHE»51, Z2<OEMBRIIETHELZEALTH
D, Tho%2FBLHEER-Z DI THEH LN
ZLDOBARMHM I,

— ECI3MERES . BRSNS R L 2BARBERBER.
BUE AL TRIERRRL LT, BEOHNEE
BEERT 5 7 F X DREICER L7,

— ZLOERIORICEBER LAY, BRI, B
HDOTFAPORNBFRIREBEL, ThETHIhka
AV P EMERLEHBEESBEER TSI L L,
BEE I T 2BRELTDe 7 —F VT - TR
TPV, RBIZT v 73 LTREF#EDZZ L E
Uiz, &k, BEHEORROBRE &K 5 ZOW®
EITik, RE., xFva, FLYYFYREEEE
B L 7=,

— U—F V- FA-TRERNIZ. 1P ERRE
L. PLEVF VY, =2 bFYT7, =2 bU T,
EC. 79V, 4V F, 4V Fxv7, BK, 7=
T, RL—=Y7F., NI r— N T —FZT,
NI T4, Avz—FY¥, 24 A, 24, KE.

BIO, CID18#E L 2NGOBEMT A L k7,

— 2LV T7RESEIDSBE TR T+ X F 2 ELFR
ULEVWREICHBREERAL 2 RIERE ORI,
RENH»T TEERFRET L, TOHESE
HOAIAY FEROBIELTHH7),

BEH6 QERROEXRICETI—HHABREEE: BY
EfERR (X7 v74)

[#i# %M CCFL ALINORM 04/27/22 Appendix ¥, CL

2004/22-FL, CX/FL 05/33/8]

(ZhZ TORR)
HEENGO» LIRS h, F28[EEE2 (2000) THR

BEEL UTHD EF b5 hiz, BEii—#s5%ll EEOEM

BRINRTHERREIBRERTH Y, BT

ZULLFARABORAVEDTH -/, EEEHERIILE

BT A NMZEB9-FV Y - UA—-TTHFS 7 Eh

7ESEIIRB R TR E N, BRI 7 FEEKICH

FTHEBRE T, EC - 24 % - HEENGOLSHITIT—#%

BROXETCHEALTERANKETH >4, HEADX

Fidby, Br77 rROZRZESED 5hi=, WA

BB A B REEL TSN, F77 P ROBESHD

RBRATF 9T EEF ST,

(BT #2004 & 1)

O BHE»S, BNEMBORKIHSD 2 1 7 REE
CRED =23 - F—=2Th B, o TR
EBERRETHZLRERNTRAVE LT, KHE
R,

O EChiUMboxRELD. BHFEMHRRIEEY
DOXRDEZEHRTH D, BRICEALZEUDETIIf S
BRI > ThAnE LT, BRER.

O /nryx— (JACFOMXH) 1. BEMEMHERIC
BEL “added free sugars” (WHO916% 5[/, Z D&
HAEHREOERICED D) #BEERLTIED
BELESE, 2<0E» 5. RAEHIT. BNETLH
WTHEDTH-T, KEBERIMOI-F v 7 M
BTWORS NEFETHS & LUTRH L7,

O B&E»5id, [ENEMEERRE. RROREMSTIC
ESTRETHY, 0, BHEOE L OHEEH.
ZOROESNUROBEEN§ 5 LCEELHE
&L, ¥, REMARRSG, BEMRHIOWTE, &
ESHETS.] ET5NEEOBAEH,. BLV,
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ZDBFEOBHERIZONTIE, FED2%TIEAE L 5%
FXELE (A%ERD—RHMECODEX STAN 1-
1985, Rev.1-1991 & 1), X 4 Al » EAXHEL 72,
O BRMIZ, I —HOBE*RXEGENBLHT. X
7o 73D F FREEH (2005) THHESERIEEE U7,

— XLBWETO7HIZ, 2540F - S NGOVBHEL, 7 —
PV TN -TTRE LN, FLAEEBIER
Shish oz,

— FERITHBVT, BIFT1HA2 2T TEROERNT
b=, MEOLEZO>WTOBRIDLLEED,
FEWEHBIIZES o7,

— BRITBMULZZERNGOH 4 L. (International
Council of Beverages Associations (ICBA) DRSS
EBT—FVT - TAN—T KEHEEE S, T,
ICBAR» S EEDOERRFHEE UTERBETTELE
BB ANB L5EF LA bz,

— BREMEIZOVLT, FED2% TR EL5%E T 5N
XThH5 (AERRDO—BRHBRECODEX STAN 1-
1985, Rev.1-1991 K 0) L5258 RE. BXER LY
L DED 6 X HEF =, HITHAR, BOET
BFETHBRAE S —TEBILEZELIBNETH
BLHEE L,

— —HRHFFEHRRSTVENAFy 5L T3 &
L7,

ME7 EEEZRRICET 3#5 (Consideration of
Country of Origin Labelling)
[BFR%® CL/2004/56-FL, CX/FL 05/33/9]

(ZhETORR)

& (products) LIS HEZLEFHM (ingredients) DR
EELETRITIRTH D, F29EHFE (2000) THHAR
BE 35T AW SR EROWTERS TS
B LT hLah o7, E30ME - FI1EFERXTHE
RBINhFHBEHICLAWZIEE LS, F260KES
(2003) THEBRLAD, BRBIICTHERR TS
Lot
(Riilo 32004 % 1)

O ®&E&D. BUTO [—BHB F45H] TRELT
W30t [85EAT (place of processing) TH 1.
THG. HEERBLEEL L UEBRAEEERN. 2

4 2% ZHEVEERXZHE,

O B&E»5, [EMHOREMSE, MIAROREIIK
E<RBEh, &7, HBEOKRDBEHTHH L
o, FEEZRICEL . BMROFREROET
ERDLIRNETHD.] GOREE L,

O %< 0H (A4 X% EHEUEED LU HA. #E)
B, LD LS HE, S ERAFEE LTEDBIN
ETHBHLTE—HT, FHBRSOKFERIZBET 35
7RI, A > THEBEDRALELEE, £4-20%FK
REiEa R MY, BLEEICHT B BB 3 ERD
A, HRESLEICE > TORBME LD, X512,
FREEETRREEEICL > TORRHOMEICIED
SHVWEOHENS, FZERU 5 VOBDBAF Ok
H #FF A=t 5Y7, Z2-V-5VF%E
BF7YH, 7TUTER) KORHBREAZHEI N,
BT 51285, AFMHROBALR, HEERGHE,
A EE (FEERTIARE LRI L > TOEBRE:
Lik3) ORNIOERITH B,

O BN, FhfERL LTOARSBONT, 53
BIIKTULIhDESF#EL L VS £ CACIIHE, H
WMaEEoZ kot

[$B27MCACERS (2004) BELD]

ETBETCOBBORBL L0 MK I hAE TS

27, IHBEERRZOME, FMIARIIRET S 5EDR

BRI EIWLEPERIIEES AL o4, 22T, 8BS

ELTERPETOE L & 55RITE LROER & #R

L. RE§BRETHBE LA,

ABED [ g H45. 18 X UE45.28] &,
FEEZRICEL, X Y N-EOEK (needs) 27
W LTOBE5ES,

DIREDHMOBER (interpretation) 1ZEL. A5 4D
R (difficulties) (“HE LT 3250,

— FERSICEWT, RTAERRET MK
(451HKU4521H)) Ta) BEOERIIW-ZIh
TWaHh, b) ZThoDFHEOBERTHEHSLZ LA dH
500, LS 2RIZOVNTORE 2 S TRETT
32LrULE, ZHIZOVWTREXAEN, ZThE
TLRRESSA0h, BRICIESAr o7,

— BARQBFEEEFTR EBBNICEREL T34, BT
ARRRETR MBS CHELWEDRBERL L,

— RRREICEEHELZE LEnZ e L, REEIER
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T¥alLblt, WEO PO AEBBMOERCHT 3B
(consideration)
MBS EEICEYT35EEE (discussion paper) [FIEEF CX/FL05/33/11]

[FIEM CL 2004/54-FL, CX/FL05/33/10]

(ZhETORR)
BRERARTOBHICHTINA T4 Y (WbO3

AL AT L 5) BEILIERE (2003) TR T v F8IC

#D o hizs, E26MRETRARSEE CEREH

2 “IA%s (advertising)” #BROVMENCHALZZ LA

MEE LD, BRAF Y FelELRIN:, ZOB, &

SZRBLUREERBIARIICERT S "Kd

(advertising)” DEZRORIT #EHL 7

(A Z&2004 & 1) IKECHT 3 HBEE (H )4,

CX/FL04/2-CRD.21)

O RER. REHT3HRSVLARFBROERNTS
BREPIIONTHEERMAL. CACERBROHER
KOBIRETHBLIELLN, BEICONT, 53
Wik, FROFHEIZOVT, EE» 5 EREBRAE
&,

O EReLT.ARBENETIILTSEDOBRERKD.
RESHETERFIZONTEE UCHRED L UEER
RERLERTIAEOERLRBREL T2 rE2rOR
HETrLLE,

— RKEISHEAEIZN T2 “EBEEIAE LOELEER
BL 7z, —#. ECHIT “BRBME" LOBREE
BMLEBRRS»hz, SRONEOBEGRLE, #nz
i U, SRR EIE#E 58 L,

HED» S BEBES/DELOBRME S,

NGO 2 5%, ICBA, IFCGA (International
Federation of Chewing Gum Associations) . ICGMA
(International Council of Grocery Manufacturers
Associations) 7. ZEV AL THRIZHEL IR T
ZEEHD. MGIZOOTREEIEERBERET
H5LOBAMMENS, AEICEETSNGOTH
%5 WFA (World Federation of Advertisers). ICC
(International Chamber of Commerce) 2L T
B otzlz0, BRICEAVBERLONE, o7z,

(ZhETORER)

HERRDHA ¥ 74 VHEHEINEBRIZCRT
TITHD b=, KBHRARTE LEBLSORBES
BA&LTE 7y X E S 50 E» TH#ML 7z,

BRE L, BHgAnLILV AT - LICELARH

FTE LA, MRS - —M RIS - 2R
BIHINERAE - 2LV 2 7O - L OEREEF (should) &L,
b7 v A REE I A EEN O ERENC & - TR ERkD 3
(may) 28 TEBL L%, £AZOMBEICEL TI%E
# - BHRARERBRICKERROLDO L 7 v 2Rl
OEBRORHERBT 2L, BLUZhBBEENHS
TIOMELHERFTHIE L L,

F26HCACRE T ZORBNHRL 24, BERR
RERED 27 9 78 LTHRIRL, RREISIC, %8 -
HHRAZRERES LB L -RERE L . FAO/WHOIZ,
FHTES VA2V R - F-2ORELEHE L=, ZOB
BICBTL =7, Y VHER-R, FATYT . TET,
AVERYT, BUYF=T, AUV IFIVER, A-F UMY
&% (reserve) L7z,

[fB26m%E - HRAEARIEE (2004.11) K]
b7V ZREREOERE LTORED FE L,

For the purpose of the Codex Guidelines on Nutrition
Labelling and other related Codex Standards and
Guidelines, trans fatty acids are defined as all the
geometrical isomers of monounsaturated and
polyunsaturated fatty acids having non-conjugated
interrupted by at least one methylene group (-CH2-CH2-)

carbon-carbon double bonds in the trans configuration

— EROBRELOETOBESSD., YL -2 T72b
BERBRRENERIIE -7,

For the purpose of the Codex Guidelines on Nutrition
Labelling and other related Codex Standards and
Guidelines, trans fatty acids are defined as all the
geometrical isomers of monounsaturated and
polyunsaturated fatty acids having non-conjugated,

interrupted by at least one methylene group, carbon-carbon

double bonds in the trans configuration.
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— AV FPERBERIBIT SETEHLOEESD
o7, ARPBELhE, o7,

~- International Dairy Federation (IDF) #» 5%, &
HRD + 7 v AR O 2388 b 5 £ TREONZE
LOBRMHE ENEDN, IR L7,

— ERFPIABERFT BB LOXRBERTA
T4 VITHE BN, FMEEE L TRETERR L
LD, MEFREDRT v F3LLTEDBEILL
L7z,

HME 10 XOISHOTFE

— XESBIE., HFEDOFF7IZTC5H1~5H icf#
T, BEAICERRROT -V - - TRH
LHfEEh 3,

& HE
REF SAB(EED UBHX)

19674F TERFEFN 2%
19674 - FARARA

19784 A&/ KRR EH

19854 7 7 4 ¥ —HASH
#®iz, Ana—t, Fmz2axtickB346fcLD
Bk s,

20034 FZ ATV w IS BREH

- S REERE

a-7y 7 2ERELFAERE ARFETHERUNE FHA
BESBRA LI BBENGET s =HL -7 E AT~ [0b
©5RBFHBHAROMPIZH T IRH2IEE. ARVBELE
£HBFHERS (EFEAR] BMRRESZR. () B4R
HKEARWS FEREARLN KFFSR. ARREEELE
RAES A, DAEREGRERS (ILS] Japan) BEE, HEEE
B&.

B F—BB(FLEN ZVWVB3 D) gxmt

19934F WHARFEENELRE £%
19934 RIEMERASH HIEATALL
20004 W AFEFIHELEE BT
20004 KEBEKRRSH

it A TTY) = x—P v -5 %H
20054 KESERASH RELESR FF

B) BAEE - KRS WFERBARS [ifiEs &
ok
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1. 7—923ayvy7OENESLVHE

EE7 2 2 BERIEHE (ICAAS) OXIRIZK DX
NTELRSET I/ BOMEEEBROFMIZET 27—~
vay7iRAEER, SERE4EIT -2 3 9 THE
FlizTRf#EI N, BiEETOT - a9 TTIE, 7
B BN EOBRBEIC X 3 ERTEDOHEIC
BREoM, Rk b TOHEFMEICB T 2 LR 2a kR
DRENZNETTIZEL, FEFVITEZD LD RN
DREIZODVWTOBEENRHRA Lo/, ZD=DIZT
I/BRIIOVWTORAKFFRSCAEFVEORFICBL T
R B RS R XN T A7z,

LA -T, 7 3/ B0 BRBE A GHE$ 5 HA
MaEX L BRNEHERIRTILTE 6T, JERER
HEVIEFEMEANRLTIMEOFHEIIE tDOV S
URER (7 I /B) OFHMEITEHA LW EELER
EhTx7,

SENEE 512855 HED, MIHTHREHEN7 I /BT
b 55T I /B (BCAA) 124D . BRI EFEROM
MEELEHRL - LTRET I RO IEFEHE % 5F
Mi$ 2BAOBHEFT L EINA A~ —H— (EWERE
) OBRFAHOL LU TORBEHREBEHOE N, KL
D/ A2 =5 —, BCAAORHE#H 5 R7-BAOH
Y b LOEYMEHEEEPLISERL 2.

7 =23y 7id, 2004F10H28H, 29H A
FTAMA =2 SHEIZEWT, RUIRShEIE/RFIZHE
STIBZDAY —H — L6LDEwE. TOMI2040
ZME LD EEIED OIS, 5, V=2 397
ZEROHA L U TBierfit k0, F1ELE, K7 -2
YayTEYV—FLTZI6h, #HLLE3AIERNATE
< & 6N7Young it (MIT, XKE) iZxfL, %D
Bl ADOOmBABRON, ZO%, @FE3EDY
— 2V 3y TORROBHFEETV, FRIDT -2 3y
TOHOCEHFEIRO THR S CHREEFTHEIZA-

The 4th Workshop on the Assessment of Adequate
Intake of Dietary Amino Acids

MOTONI KADOWAKI, Ph.D.
Professor of Nutritional Regulation,
Faculty of Agriculture, Niigata University

ElJI SATO
Executive Director
International Council on Amino Acid Science

YUZO HAYASHI, M.D., Ph.D.
Ex-Director,
Biological Safety Research Center, National Institute of Health Sciences
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7. millixHarrist@ Lt (4 > F 1 77 K) OEF#E,
BMeNTEy Y g Y &EIDIZHT. Ly P a vVEBDOHEHE.
k. T L IBRBRICRARR MTDORZ,

2. 7= av S OBRE

SHIER 7 IV BICHRERK D TDORHETH
D, ARETIE. BRABEUCTHSMIZEhEZ L, KX
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—TDOALDRBEELS, UhEL. VAR L
PKUZDRHR A BETEHO SN - T3 —DY 2 2 5F
HONE A, SR LT LV, Z0BRA BT 51E
WERTHENDH S, BCAADBE, ¥V 2V bOE
53R HABRAE-—YC Y TH DB, ZOBE. —HBO
ARIZE ERRVANAVARETIMBEBHDDEH I »?
TROH» 5 i, fista Lo LREEEBET 7255,
@FNDM7O 7 —H6DIAAY b
SHUBEMRARO T A VICET s3I b L B
HERIZOOTE, BHENREHERS (meal feeding)
PREELMETHS, BTLE, ¢ OEHUIE —V
ISR S (meal feeding) ARV E RS L,
BMARDOBUEEZ T FOISF—VIZAbESBZ L
2k, arFazFuroswkEAEEEROHR
BHPKRELEDIUEEMELRD 5,

ke PREOFY 4 VICETSs2 4V b fRE
WELRE. FHROZEIR L Z O FHERICHBEN OBEH,
MDY F - R4V PELTIAI—-ZADF AL RX
VA, RERAOEE, 3L AFu—-LREEZIIHL
Taxy bR dhisz,
RERO—MEH LY 2 25l © BCAARKRRO LA
Y. BRNHEERES. BRRETTHY . BRRABRT -4 T
BBRHTERIZEDAERRBROhZWL., AEEEH
A5 LI RFRERohAV, 7 AR TOEER
B (NOAEL) I2&R2E1/100%# 175, & F TOBE
BYUTIZE>TLED, LEB-T, ZHIZEBEHHET
—# (Kinetic data) %5 D»RW, MHEET -2
ERs TOREEMY: (Uncertainty) 2P X855 L,
N TRALET -2 hbhile MEABOEH /XL
TES, BEHREEIRZ. B bOF— 2230 0IBAREMR
BRI T52, 7IVBOBARIZETESEJe o
T2 %3 LBRVTHAS, REINIREE,
ZOEAOME MMM X S, Thbs, ElEILED
NERZ AV ZAFu—-LO R L DE, R kg
NOHEEDOHHBERIKEL LD,

3. ¥ ¢ &

SEDT -2 Y gy TONFIR, FEIFRERZ OFEMH
Journal of Nutrition Supplement Issue & U TA46 H =7
fTehiz, 7. AEWORIKBESEOT~2 v 39T
UYL THEENSZTETH S, B4ENH

EEENT I VRBIRD . BWETLENf A= —,
XS ItEHRBET — 2250z FRRISEHE TS 2
DOBRGFIETEHETIILHHFIA TS,
SHEMBERADELE A HOIZ, YounglEiLDEE%
HNTT -2V 3 9 TEBLTOBHEEL T L,
ERO—BOZXBEBE L, (XELL T3
EER7 I BREH S OEEE | BES | 03-3537-7021,

E-mail : esato@icaas-org.com)

BEEE—5E (AXPICRHBHF BV HD)

ADI: acceptable daily intake

BBB: blood-brain barrier

BDK: BCKDC-Kinase

BDP: BCKDC-Phosphatase

BCAA: branched-chain amino acid (/587 3 /&)

BCAcyl-CoA: branched chain acyl coenzyme A

BCATc: cytosolic branched chain aminotransferase

BCATm: mitochondrial branched chain aminotransferase

BCKDC: branched chain « -ketoacid dehydrogenase
complex (FE#H o -7 MEHAREBREAK)

Dle: isoleucine

KIC: « -ketoisocaproate

Leu: leucine

MSUD: maple syrup urine disease

NOAEL: no observed adverse effect level

PKU: phenylketonuria

Val: valine

A&

AGR: Andrew G. Renwick
DEM: Dwight E. Matthews
DHB: David H. Baker

FE: Fumio Endo

JDF: John D. Fernstrom
JTB: John T. Brosnan
KSN: K. Sreekumaran Nair
MY: Marc Yudkoff

RAH: Robert A. Harris
RW: Ronald Walker

SMH: Susan M. Hutson
TK: Takeshi Kimura
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“4th Workshop on the Assessment of Adequate Intake of Dietary Amino Acids”
- Animal Models (and Biomarkers) for Assessing Adequate Dietary Intake of Branched-Chain Amino Acids (BCAA) -

Program
First Day October 28, 2004
Introduction: Dr. Dennis M. Bier (USDA/ARS Children’s Nutrition Research Center,

Baylor College of Medicine, Houston, USA)
Introductory Lecture:  An overview of the molecular and biochemical basis of leucine/BCAA catabolism
Dr. Robert A. Harris (Indiana University, Indianapolis, USA)

Session I: Differences between nutritional versus toxicological effects
Session Chair: Dr. John D. Fernstrom (University of Pittsburgh, Pittsburgh, USA)
and Dr. Yuzo Hayashi (NPO Communication Center for Food and Health Sciences, Tokyo,
Japan) ‘
1. Brain amino acid requirements and toxicity: The example of leucine
Dr. Marc Yudkoff (The Children’s Hospital of Philadelphia, Philadelphia, USA)
2. Effects of branched-chain amino acids on brain function
Dr. John D. Fernstrom
3. Hormonal and peptide signaling effects
Dr. K. Sreekumaran Nair (Mayo Clinic, Rochester, USA)
4. Modifying effect of essential amino acids in chemical carcinogenesis
Dr. Hideki Wanibuchi (Osaka City University, Osaka, Japan)

Session II: Biomarkers for nutritional effects and toxicity
Session Chair: Dr. Motoni Kadowaki (Niigata University, Niigata, Japan)
and Dr. Andrew G. Renwick (University of Southampton, Southampton, UK)
1. The role of leucine in the regulation of protein metabolism
Dr. Peter J. Garlick (University of Illinois, Champaign, USA)
2. Interactions among BCAAs, with reference to establishing safe intakes
Dr. Susan M. Hutson (Wake Forest University, Winston-Salem, USA)
3. Markers associated with inborn errors of metabolism of BCAA and
their relevance to upper levels of intake in healthy people
Dr. Fumio Endo (Kumamoto University, Kumamoto, Japan)
4. Transcriptomics & metabolomics of BCAA excess
Dr. Takeshi Kimura (Ajinomoto Co., Inc., Tokyo, Japan)

General Discussion 1:
Facilitators: Dr. John T. Brosnan (Memorial University of Newfoundland, Canada)
and Dr. Kyoichi Kishi (The University of Tokushima, Tokushima, Japan)

2nd Day, October 29, 2004
Session III: How similar are animals to humans with respect to BCAA metabolism
Session Chair: Dr. David H. Baker (University of Illinois , Champaign, USA)
and Dr. Fumio Endo
1. Clinical and quantitative observations of BCAA dosing in humans
Dr. Dwight E. Matthews (The University of Vermont, Burlington, USA)
2. Tolerance for branched-chain amino acids in experimental animals and humans
Dr. David H. Baker _
3. Interrelationship between physical activity and BCAA
Dr. Michael Gleeson (Loughborough University, Leicestershire, UK)
4. BCAA & liver disease
Dr. Giulio Marchesini (University of Bologna, Bologna, Italy)

General Discussion 2:

Facilitators: Dr. Andrew G. Renwick and Dr. Ronald Walker (University of Surrey, Surrey, UK)
General Discussion 3:  “Dr. Cynober’s protocol” A

Facilitators: Dr. Andrew G. Renwick and Dr. Ronald Walker
Closing Remarks: Dr. Luc A. Cynober (Hotel-Dieu Hospital and Paris 5 University, Paris, France)
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ILSI-HESI # 2 IN\OBDO7 LILS t%ICET PEEER
NNAFAVTAIT 4 vIXCET DEFIERE

L B S  E RR2
Bt (L2 28
TH BT

ILSI-HESI (EFEMPIEERSBERENZEN) 02 VSssE7 LAy v i ZE B4 (ILSI-HESI Protein
Allergenicity Technical Committee) XD/ St A4 v T x2F 4 v 2 RAZBT357 -2 3 v 7 (International
Bioinformatics Workshop) 2%, A4 V. I N AHIZHBWT, 2005223 ~24 HizB»hi, AL8E. KA
DT LYy RBRLFREE £ S0 BOBERRNE S TRT 50IBAA S AF A VY T+ 95 4 v 7 AFH
B 57208 DT, HA»S X, BEBURIEAY NIELE, BHEREEEAY FHARREEE LAO3
£ZDOBMAEDH 0D, EEFOBMNESHLETRET, UEDOBMBD -7z, T I541E, UTOEHTH S,

AT 5 A
2H238 (k)

1. Workshop Welcome and HESI Overview

2. Food Allergy Review and Open Discussion
Dr. Wosley Burks, Duke University (USA)

3. Assessment Methodology for Evaluating Novel Proteins and Open Discussion
Dr. Steve Tayler, Nebraska Univ. (USA)

4. Introduction to Bioinformatics and Bioinformatics Open Discussion
Dr. Pinar Kondou, IONTEK, Inc., (Turkey)

5. Allergen Databases and Open Discussion
Dr. Steve Gendel, FDA NCFST (USA)

6. Structural Biology and Open Discussion
Dr. Rob Aalberse , CLB (Netherland)

7. IgE Cross-Reactivity and Open Discussion
Dr. E. F. Knol, Utrecht Med. Univ. (Netherland )

2A248 (R)
8. IgE Binding Data and Its Utility in Bioinformatics and Open Discussion
Dr. G. Bannon, Monsant Comp. (USA)
9. Allergen-Specific IgE Testing and Open Discussion
Dr. Ronald van Ree, CLB (Netherland)
10. Serum IgE Testing and Open Discussion
Dr. L. Poulsen, National University Hospital (Denmark)
11. Development of Final Manuscript, Workshop Summary and Next Steps
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B I & 7 R B A A 0 B SR 4 VS S BT T B IR RO EEOEED A 2 ) —= Y 248
EFoh, BAEAL LT, TSV OBEHOERESRREA TS, ZOH4 F T4 YR, 200357A
i2u -2 CH#E Eh7zCodexRE2 T, BIEFHBRARROREMFMD Y A F 74 > (ftp://ftp.fac.org/codex/
alinorm03/ al03 34epdf) & L THRZIh T3,

ZOHRT, 2/ EOBRHMOT LY v L O—REFIOBEREDORBIZEDI 7 VAT Y HEFRIZOWTE,
FASTA (afast approximation to Smith-Waterman #ER48E | ROENOEDYEER > T3 DERE) T/~
IZBLASTP (basic local alighnment search tool for proteins #HFM#R ; BAKICESWEMEAE T3 L DOBRE)
FERA B TLT) XL ERAGTRELZTV., SENLEENERMEE FRAITXETH 5 L Sh, BHENIZE. 1)
XY RYISTBEDNEREFTRED BT IVEBERFT. AT LVLAY Y D35% L LOR—MDED 50 5,
F7, 2) HEIY b —TERTAEMED S 3RS 22T 57010, BROLERTIE—07 I BEY
DBRE (/2 BV ISVBD6~SBREDERTH7 I VBAENT VLY v e5e—KT 50) OFEEHVS
B, #EIh TV,

ILSI/IFBC (International Food Biotechnical Council) Tid. 19968 & 1. FR& VSO BDO7 VLY v PEEHTE
HBOBREFGI TR, SEDT7 -0 Y 39T TRE, FRE VNS BEDOT VAL Y HETHTE7200D, /34%
AV TART A I AFHROREDESITONTHEL., 42, WRICAVIBAI7T VLYY - F— 2 X= 20
BEEEOCIHBRERIIDOVTHEREEDBI L, BERUNAAA VT 23T 4 9 7 AFHEEFTTHITE
VRS ICBEL K BREMES T, BBEDOT VLY v L ORERGM 2R 5 in vitro F-EIZ DWW TR
bbby THERILE I NI,

T, SHoSBOT LB RONELILT.

Ty LSDERETVALF— - F—AXR-ARR TR, BEOFELET VLYY » F—4~—2 (FARRP
(official site of the food allergy research and resource program % 73 X A KEZEHSHERE L T B 7 LAY Y - F—2
~N—2R) , Allergome (A database of allergenic molecules £ # ) 7 - 7 L L ¥ — "+ 7 — & %P Dr. A. MarifER D
FTUNLF VBFOF—2X—2) ,SDAP (Structural database of allergenic proteins 7 % ¥ Z ZERIK2Z2ERD 7 L
AFEY - F=aR—2) %) OBABEV, TVLAF Y - F—2X—-XO#RBIZEEL Bbh s Er#R s i,
FHEE, @ FT-2DEREX., (i) T—4X—RIB/BBENTVBEZ VST BR, TVLF/ThHENHI I T
457 7 &MEIZF5 (IgE binding, clinical data et al). (i) update & £ DEE OHE TITH ». (v) update DR
BEBRL B, V) T—2ORBEELLEDLS TS » BAIKIEL T, SHBFIHEREZRT5%). ¢
FULFYDTAY 24 THEZETRETHH, (i) EDQLIIFHI VIS0 BOT VLAY VA TFHIT 57
BOH LWFEERD ANTOL », (i) # VSV EBDONEIE F—TORVEEDEHIZTE, ETH-7,

TFOTTLADIAFA YT 52T 497 AFEICK BT VAT VEOREFEIZ DOV TTR, Lk 200243
HDOFAO/WHO Ti##R & N 7220 DF LS, L VK% Stadler 814 5 DHRIE L Tl % motif based prediction
Fik, ABREEFZERIANFMFREOFHENER S N,
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Tus T ASORENQERSRBR TR, M4 v o BLBAT VALY Y LORERIGHEE R 5 20128
Be L 3BANBICRENIIRKDT 2 RENE4+E T2 8ENBORROBESEIEREI N, 42, Ba e
SBOBERT VLY v EDORERINEZFHETSICBRL. 7I VB THERIhSI LY |} -~ FHNOLEE+ZE
TEDATEL ., BEHBMNORERIGH (CCD: crossreactive carbohydrate determinants) & 5§ 5 LE A
BERIhi,

DT~y 3y PTHELSALERIE, UTOEBIZOWT, BWHEL LT L. FMED V3 HEE
RIBTPETHZLDILT, 18 BYW7 VAL X -5 Dr. W. Burks, 2E #4327 BEOE F DT LAY
VAT B3 0D FEDOESIZE T BH Dr.S. Tayler, 3BE NS4 A4 VT 49T 4 97 AFHEIZET 558
7 Dr. P. Kondou. 4% <2 Ml R EESRMIaDIGER AR 4 BBHR IS LDTES 430 L LTOD
B{EOAE & Dr.E. F.Knol, 58 SEERISE4BFE4 5 7230 OMEEYY Dr. R Aalberse, 68 HALT LI
FyF—=8R-2#FH Dr.S. Gendel, 7# GgEEAEEOFME NI A A v T4 T 4 v ANDIEA Dr.
G.Bannon, 8% ®KENRGEEARERLE. BY7LVILE—DBMWAOMHE Dr. R van Ree, 98 MiEREESR
BRl, NN XAV T H9T 4 9 2 AFHED—FKIZDOWT Dr. L Poulsen., 10E £ &% Dr. R Aalberse HZFh
FREYTB3Z Lk,

Pk, 2Bz, REEMEOB T, BOA-HRBRBLHGESEE N, FRELE2 V32 BEOT7LL
FUHOFHIZBENT, BMETLTCOTRLELVWEHERTHEIDT, S4F AT xvT 1 92 ZFKIZEKS
TUVLT YO TFHIFHERSHRESEELANES GYSEDLELIS, §HhLd. ARSELZ LR TFHRESH
B34 X 70/ uY - [BARROREWFMOLDIZ, NAA 4 YT AT 4 9 I ZAFEOBAIZLBT LAY
YHEFHEFEOREE L 5T 57010, EFRNLEREMEL TOL ZEHEREEERDT O,

ILSI-IFBIC / ILSI Japan X4 Z 570 ./0J— - Y VURIDL/T—D
Y av =R
ILSI-IFBIC / ILSI Japan Symposium and Workshop

ATILSI Japan EHE&E
F#E R

LY AT uY - BISBIETHEA BRI > THRE I W -BEDE. HRNIZZORKESEA,
ERROZRBEDTHRBICBOTE LoD BB L TR, ThEDREWIL. (EROBIEMLESBNEMTH D,
Whw b [FENESM] Luv S EFRNLSICE IO FEEIC & - TREW 45 X 1 & O M higic i
ENhTH3B,

BV A XT UV IZBOVTRDT = — XL LTHRE W, BIEARSEDShTNEEDE LT,
KEFNAQRBREMAZRBER2SH 0, IR, HATHICHRTIZEHTFRHEA TS, ThEKEEN
BRBEMANAFT T2 7Y —RAROFMIZOVTIR, ®E (Gifk) Xh2-FBRIOFBMFAM. 60
IZZhETIHOITE L [FENRSME] 0F 2 IED < REMFHEEOEM DO TREN 2 &R Ml O M
PSDRETHBPBEL LS,

ILSIAFIZE P -ERERR/ M A 72 ) P —-FE2 (International Food Biotechnology Committee ; IFBiC)
DEZAL T+ —RARBEFHRIBGROREUEFME L I LY BRGNS AT /0 Y -FHS
(International Food Biotechnology Council ; IFBC) 75 QD #i4 %5 kT, 1980 Ehiz, XD
T2—XDNAFT o /uY-BROFHEEIZONT, HRAPOEMRIZLBRFERET, [N ATF5aP
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XD RBUF L -REBLCHEBOXEL S CIZREMT X 2 ¥ || (Nutritional and Safety Assessments
of Foods and Feeds Nutritionally Improved through Biotechnology) #BUD £t ¥, ZDHNLEKERZIES
(Institute of Food Technologist ; IFT) @ [£RRF¥ L ARETLIZET 5 2EMNL ¥ 2 — | (Comprehensive
Reviews in Food Science and Food Safety) & U-TH|fF U 7=,

ILSIIFBIiC X, ZDRT =2 =X AT 2/ uP —BRDOFEEL L CIZLEMWFMEIZBE T 55/ XOASFIZD
WTASHEI LT, TR, B, BEZZSOKRPLOMENEIX LV b2 RDE2D, ZhETTI5V 2
(OECD AL TNZED) BXUTREYF ¥ (FLEVFVEBEITTIVNL) 2BV Y RVILLET -1
v ThRFABLTE 2,

ZULTZDRY, BEMOBAKXRE TS 5 HROBKERICH T 2REELOBRZWERMNIZ, Y VXYY
LESIIT—o v 3y THRABE R, ZOFREE. WThbABEICEWTEERELEDL LG A 605
ZENTFRENZ D, YRV ARKRELIURRED2RIBTHREL., X5ICHADOMEENLOBREK
W50DT - 35 TERKTHEL,

Kinki-Bio & ILS| Biotechnology Symposium

Nutritional and Safety Assessment of Foods and Feeds Nutritionally improved through Biotechnology
May 28, 2005 10:00-16:10

Osaka Science & Technology Center

Sponsored by NPO-Kinki Bio-Industry Development Organization { Kinki-Bio )

International Life Sciences Institute ( ILSI)

PROGRAM
10:00 Welcome
LS
Takaharu Tanaka, ILSI Japan & Kinki-Bio, Japan
10:10  Scientific Contribution of ILSI in the Safety Evaluation of Food Biotechnology:
ILSIDNA AT 7/ OY -REORSMFHEAN DI F A
Lucyna Kurtyka, ILSI, USA
11:10  Development of Iron-fortified Rice
$PAIE L 20 X DBER
Toshihiro Yoshihara, Central Research Institute of Electric Power Industry,> Japan
12:00 Lunch
13:00 Biotechnology Improved Nutrition
NAFF9 /89 —IC & BRENE
Martina McGloughlin, University of California, Davis, USA
13:45 Safety Assessment of Nutritionally Improved Foods and Feeds Developed
Through The Application of Modern Biotechnology
EANAAT T/ AT -DIBRAIC L » TRESRE LU AESRUEROR LM
lan Munro, Cantox, Canada
14:30 Nutritional Assessment Process for Nutritionally Improved Food Crops
REUWE L =B O REFMEE
Bruce Chassy, University of lllinois, USA

ILSI No.83 — 77
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15:15 GM ingredients in Animal Nutrition
KEDKRE & GMERER 5
Richard Phipps, University of Reading, UK
16:00 Closing Remarks
BiE2 2
Yoichi Konishi, ILSI Japan & IFSTP
16:10 Adjourn
E5E=S
ILSI Biotechnology Symposium
Nutritional and Safety Assessment of Foods and Feeds Nutritionally Improved through Biotechnology
May 24, 2005 10:00 - 18:30
Tokyo Metropolitan Art Space
Sponsored by :International Life Sciences Institute ( ILSI)
ILSI International Food Biotechnology Committee ( ILSI IFBIC )
ILSI‘ Japan Branch ( ILSI Japan )

PROGRAM
10:00 Welcome
LR
Shuichi Kimura, ILSI Japan
10 :10 Overview of ILSI, ILSI IFBiC and Task Foroe Project
ILSI IFBIC & % (DiEED
Kevin Glenn, ILSI IFBIC, USA
10:40 Biotechnology Improved Nutrition
RAF 7000 - Lk BRENE
Martina McGiloughlin, University of California, Davis, USA
11:25 Development of Iron-fortified Rice
s%5RAE U 72K OBAER
Toshihiro Yoshihara, Central Research Institute of Electric Power Industry, Japan
11:55 High Tryptophan Rice for Feed
FERACRELEEMN T 772K
Kyo Wakasa, Tokyo University of Agriculture, Japan
12:25 Q&A
12:40 Lunch
13:40 Safety Assessment of Nutritionally Improved Foods and Feeds Developed
Through The Application of Modern Biotechnology
LA AT /O —OIBAIC L - TRENE L ARSRUEHOTSMITE
) lan Munro, Cantox, Canada
14:25 Nutritional Assessment Process for Nutritionally Improved Food Crops
REUE L - BIEYOREFM
Bruce Chassy, University of llinois, USA
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14:55

15:25
15:40
16:00

17:00

18:00
18:15

18:30

000000 0000000000000000000000000300000000000000000000000000000E0000000000000000000000000000000000000CRRRCOOISIGS

GM Feed Ingredients in Animal Nutrition
B DRE & GMRERS
Richard Phipps, University of Reading, UK
Q&A
Break
Role of Analytical Techniques in Identifying Unintended Effects in Crops
ERULEWEEBERET 3 2D ONMEROEKE
Ray Shillito, ILS! IFBIC, USA
The Feasibility of Postmarket Monitoring of Foods Derived through
Biotechnology to Identify Effects on Human Health
NAFF7/05-RBOE NOREICHTIXEBEHIBTILDOLHENDEZ 24—
lan Munro, Cantox, Canada
Q&A
Closing Remarks
ERat)]
Lucyna Kurtyka, ILSI, USA
Adjourn
EiE=

ILS| Workshop on Biotechnology

Nutritional and Safety Assessment of Foods and Feeds

Nutritionally Improved through Biotechnology
May 25, 2005
Todofuken Kaikan

Sponsored by :International Life Sciences Institute ( ILSI )

PROGRAM

ILSI International Food Biotechnology Committee ( ILSI IFBiC )
ILSI Japan Branch ( ILSI Japan )

Plenary Session

10:00

10:15

10:45

11:45

12:00
13:00

Welcome
Lucyna Kurtyka, ILSI, USA

Nutritional Assessment Process for Nutritionally Improved Food Crops
Bruce Chassy, University of lllinois, USA

GM Feed Ingredients in Animal Nutrition
Richard Phipps, University of Reading, UK

Q&A

Lunch

Breakout Group Discussion

Group A : Approaches to the Safety Assessment of Nutritionally Improved
Foods and Assessing the Impact on Human Nutrition

Group B : Approaches to the Nutritional Assessment of Animal Feeds

ILS! No.83 — 79
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Plenary Session
14:30 Report from the Breakout Groups
15:30 Closing Remarks

I

I

I

I

I

|
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EELITL3BDMA, A5TIZZDEDY VKIS A :
B IZZE - 728§ 12D\ T, Lucyna Kurtyka &5 (KBR) I
¥ X U'Kevin Glenntd+ (HE) i L7z, DT, I
A 7 LT KEF — ¥ 2D Martina McGloughlin i
Ehicksd [E4Y - 54477700 — Itk B3REY
| LELT, HRIZBIBZELY - M AFr Y :
— 2k AMERRBOBERICETIEE. 77 8DF ¢
Y b w2 2D lan Munro ik 3 [£FY - ¥4 X T I
)BT —DISRIEE > TRBEE L RS E X OSR :
DEREMM] Db HOBEE. 41V ) 4 KED Bruce LS| AZBTIFBIC BHDL. Kurtvka & ,
Chassy fHI2 &k 3 [3E8E L - BN R 2T l
DE 2 HIZMF 5K, HEL 7 4 ¥ 7 A0 Richard Phipps BHIZ L5 [BMONRELELY - 154472 I
oY — k| OREFMOE A OFF. ILSIIFBIC O Ray Shillito 1= & 5 [EEMIZ BT 2R EVEEE |
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X5z, HATZOD&I A4 AT 27 /0y —ARBE XU EHERRL COAHEEONE» 5. Ehh
RIFRFOEEA—ELIZE S [EL4Y - A AT 2 0P —c L 38RICKOMEER] bLUOETEELAYE
OFEFBEELIZE S [BWARAICEBELEZE M) T b7 7 VK] OELTbAh,

—FH. T=0vay 7T BHDY VR AICBTSBENTEREA. E4V - M AF72 /0y —(C
Ko THRONEEBREFASL O CICEROREL L OREWFHEIZOVWT, IV FT—TABRIZk 55
BT o7z, ZOFE@IZIE. ASATICET3HADOHMEZFIZESML QL X, BRAFRIMEDAToh,

D—033v 7 - BRII—TD55H J—2023v> - 8RTIL—TD5H

T—9av7EmleRkIN-—7]
FHEA— (Bhhaiferr) . AHHE (RRRAMZERN) . &5 X (BEEMERERNZEN) . MERE (B

80 —ILSI No.83



TJowya - UR—k

BTA2), B. Chassy (4 Y/ 4k%). L. Munro (%% ¥ b v 2 2Z), R Shilitto (ILSI-IFBiC). SHEE+
(ILSI Japan), ##4%&— (ILSI Japan)

T=9av7Em (EEIn—7]

HIE B (ERBERY). SHRZ= (BEEHMZERN). mE I BEEMWAZEMN). R Phipps (V571 v 2
KZ). M. McGloughlin (# V) 7 4+ L=7 k%57 - 28). K. Glenn (ILSI IFBiC). L. Kurtyka (ILSI IFBiC).
TRy (ILSI Japan). J. Breen (ILSI Japan)

LSEOF —vTHIRMRO= 2 — - /54 A F 2 vV — 55 L UFROREETM L 5 o REWE Iz
W, EVIER, 25 LEEROEHATHIERTHEZ e, 5, ZOFMEEZ. BRT 2478, 257, E¥
ROBBEIZL > THROD TELOBNED Th o7z, TORKT, NERFREREZEZER. BEYBE. BiHK
EEBIUZThoIBIT2EMRBLOEMROBMEB/L I LN TE, FENLFRS TR,

B, ZOVYRYDTLELTICT - Y gy TOFERIT, BoTHHETERITENBETE,

f;nuzz;. >
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0. ILSI Japan®DEFENE 2005438 ~2005461)
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3A14H Za—-bMUF I AHEBER
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NA AT 0V —HRRE

BS5HESY Xy PIAERE

HaRsd

B2 A2 T+ — R

EERES .

NA4EFr0y— - Y UKRII L

NAXF IOV — - VRIS A

NAXForI0V— Iy ayT

ERPIRERE

AR ESYI&8

BRI 7e R &

AEREATAE

Hig o

BABEHER

PANBUE &

EHEHHEEE

GR7UVz2 b X9 oA T7I-F4 v

ERRES

ARREMAERS BEWIE

WIMMWEREE 227 5 — R

BREEMERE* 77 V—-N—FPE

HA MV aaY -5 v/ Favkitf—
ILSI HESI @ Dr. Holsapple IZ & % #%

. ILSIALYS—

#50 Codex/ N1 FF /Oy —H4
2005-9H 198 (A) ~23H (%)

T, Bk

270 Codex R EFFARAER MBS
2005511 A21H (A) ~25H (&)

FA4w, K

ILSIEIE=-2—-bUS/ 37 XEESSE
20054F12H7H (K) ~9H (&)

VUHR-L

(LOWZ A T ¥ ER—N)

(759¥x7)

(KBRS v 2 —)
(SRUEMIEIE)
(EENR =)

(RABEDIRN)

(TEEBBIFERT)
(¥ bY—)

(29 —F—EiR)

ILSI No.83 — &3



=

V. RHoBHSE

$40 [REETAVVI] BRSE [NVATOE—-Y3aVORE]
A - BE B EE
BAERERREGS |
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V. ILSI Japan HhE¥
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(http://www.ilsijapan.org/ilsijapan.htm)
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