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The Food Safety Commission was established in the Cabinet Office on July 1, 2003, and plays a central role for food
safety in the government.

The Food Safety Commission is the organization for risk assessment, independent of risk management organizations,
such as Ministry of Agriculture, Forestry and Fisheries and Ministry of Health, Labour and Welfare. With a basic
recognition that the health protection of people is one of the most important issues, the Commission’s mission primarily
comprises the following three tasks: 1) Conducting a risk assessment on food in a scientific, independent and fair
manner, and making a recommendation to relevant ministries for their risk management based upon the results from
the risk assessment, 2) Implementing risk communication among stakeholders such as consumers and food-related
business operators, 3) Responding to food-borne accidents and other emergencies.

The Food Safety Commission is headed by seven commissioners. Under the commission, the 16 Expert Committees
are being established.

The Expert Committees include “The Planning Expert Committee”, “The Risk Communication Expert Committee™,
“Emergency Response Expert Committee”, in addition to other thirteen Expert Committees such as Food Additives
Expert Committee, Pesticides Expert Committee and Microorganisms Expert Committee.

The meetings of the Food Safety Commission are usually held once a week. Basically they are open to the public and
the news media. The minutes are also available on the commission's web site http://www8.cao.go.jp/shokuhin.

During the past one month the Food Safety Commission assessed 9 issues submitted by Ministry of Agriculture,
Forestry and Fisheries and Ministry of Health, Labour and Welfare.
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The Establishment of the Food Safety Commission SEIICHI HOMMA, Ph.D.
in Japan Ochanomizu University,
Department of Nutrition and Food Science
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<Summary>

“Xylitol Gum +2” products that have reminaralization effects by formulated three materials of xylitol, Gloiopeltis
furcata extract and calcium hydrogenphoshate have been licensed "Foods for Specified Health Uses (FOSHU)" in 2001.
Currently we sell five flavor nine items of “Xylitol Gum +2” products as stick type and coated type, and their total sales
amount is approximately 40 billion yen. Now “Xylitol Gum +2” products are growing up for one of our main products.

We have found out “Gloiopeltis furcata extract” and “calcium hydrogenphosphate” as materials enhanced the effect of

xylitol chewing gum for health of teeth.

Health Function Claims and the Scientific MASAYOSHI UZAWA
Substantiation —7— LOTTE CO., LTD. Central Laboratory
Remineralization Effect of “X ylitol +2” products. Basic Development General Manager
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We study to investigate the beneficial effects of xylitol chewing gum containing Gloiopeltis furcata extract and
calcium hydrogenphosphate on remineralization of initial caries-like enamel lesions. Initial caries-like enamel lesions
were artificially prepared by demineraiizing human enamel blocks with a 0.01M acetate buffer (pH 4.0) at 50°C. We
subjected sucrose gum (control), xylitol gum, and xylitol gum containing G. furcata extract and calcium
hydrogenphosphate. In the in vitro investigation, the enamel blocks having initial caries-like lesions were immersed in
a remineralizing solution containing the extract of each chewing gum at 37°C for 2 weeks, and then evaluated for
degrees of remineralization by contact microradiography. The remineralizing potential of each chewing gums in vivo
was also evaluated by means of the oral device fixed with the artificially demineralized human enamel block. Each
subject was fixed on this device on lingual surface of the mandibular molar for a week, and was given chewing gum
samples 7 times a day. This in vivo study was carried out double-blind method.

It was found that xylitol gum enhanced the remineralization of initial caries-like enamel lesions, and that xylitol gum

containing G. furcata extract and calcium hydrogenphosphate promoted the action of xylitol gum on remineralization.
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PEBEENBEETH D LERITSh TS, HIXRT
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POEERENTHSE, TFANEIRISBYUERY VEES
RV LRDN, FaFy 7384 |+ (Cao(POy)s(0H),)
Dok BEHRER T, BOOE%HE VIS BELKST
MEEh g, ORI 2 -2 Y AV VSRR
(Streptococcus mutans, Streptococcus sobrinus) %4377
HELTHED., ZhoDOBEAMERBOBREENRE L
IFANBEBOANY ILAAYRALAVESL, B
DEFNOYFREIEZ 5. 2 LT, ThoMEIHE
STWETZNAVNLEI IV AT T —¥DERIZED Y 3
Balh o ENORGFEBERMNES ., OMEL
HIHE B EE LTS, 20X ) LME— S5
BAKBLEE (75 —2) LREh3 DT, WEHOD
MEZARWRORE LT 3 LE —RE U, ZOREEY
EUTHKEE (LB, BiBR) 2B L. HRIENEZERMER
BIZT 5, TORBERFEROPH 5.7 TFickh s
ANBREHINYYLE) VBIBHT S, ZOXS k&

RRRBPIKEFER TS, —FOADERHIZE,

ANV LE Y VESRSBRRENICHFEL T, RKsh

e ZA%BEL. RORKREDEEN MR- T
%, ZORFBEAKILLLIFER TS, 2 DEOE
ETE, BIXKEBARKIEOERTIREVBERT I &
ko T NNFVABRENTED ., Z0O35 v AHBBEIK
DIESITHERT S LREIIAMELTIMICL D, Kxfiz
BARIRLAEIZBIKZ LBl > Todud > gho 54 4 3
TE, XHIEAKLOREDD RBREDEE & WaEIC
T3, (M) Tabs, 2MTLHHOEDOTH L, H
BIKLOREICIDEBABELBETLE., ZORREL
BEEAOE LI LHTETH S, HAERERES
TPRTEE LD, REEEOAAROBIKREIZE L
FEREIC BT, WEOBIKESED LD 5B 2L
TIBE#%MH © CO(Questionable Caries for Observation) |
EWSBEARLRT, BHRLEL L TLHREGHEE R
BEVZEFHELTHS, COEHREIZOENS LW
KT 570103, DEHECERLURIKE BRXKL
DINT Y AERS, PIBRRERICERKILEA R T &

REHELXIhTHWS,

remineralization

Xylitol
G furcata extract
Calcium hydrogenphoshate

™

X1 SEEORKEEAN{EERR
Figure 1 A model of demineralization and remineralization
at the surface of tooth.

4. BARIREOREFEM

FU) b= +2H AOBRKLIBESDREWE . BT
NIA=NDFL) b=, BRI T ) (Gloiopeltis
furcata) » 5 X /=7 v v/ Vi, BREDY
DY VB—KEINLYL(EZ)V Vv BHILY T L)DI
DTH5 (H2), ¥V b=k, HBRARTREDE
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X1 -l xylitol
CH,OH
H—(l.':"*OH
HO—(I:—H
H-(::-OH

CH,OH

AZA =K i ft

HO o
Hzc-"0R1 \%\ -
..-‘0 0
i OH m?

G furcata extract

R, =80y : CH: (100 : 15)
R,=H: 3503 : CH:(73:20: 4)

) EE—KFEH N A caleium hydrogenphosphate

CaHPO,
B2 BENLBER

Figure 2 Promotion material of remineralization

*nH,O; n=0~2

ERBEORIIEThE5RKBEOETLI— L (FTE
152.15) T3 0., TEMITIIEEEEIZEThBEASI
truo—2roifiEhsEysvEERELTWS,
FOU P NBEEOFWELEMEE, I2-F VX
BicBEELEENWI L, I -2 DEREIEIT 52
EBAHIGh TV, ¥V b=z X 3ERKUIRES
Bz, ¥V P—ABEEICEETh IV T L LK
#ED ., TRBBRIKBISEIThIEE T2 itk TR
RT3, $2U F—LIC3EEIC X 3 BRKISIE 22
EI2@E b5, 7ras VB, EXZ0OL¥
ZEFERHEA, Z-TREEITORL LTEHS 258
RENTWBBET /T ) Y EERE LEKEBREHE
(77 77) % FRG LT 5 S8EET. DEMEORRN
DYHNB AR T 2L BBOER TS, ZDT
o/ Y, BRKIUREWE 2L RE L -8R,
FRtR R Eh R ICROELGIXLIGERER 2% oW
BThbd, VoB—KEILLILE Y VBILY
A X, SURETEEDRRBIHILY Y LHEIELOR
WTHERHZN T8RRI TS 0. HaK{LIREE
HIcBIAE7PALI-LE ALY T LFOEASHEE
B LR, BEHEKMUCURPEr 20T, B
GIRAUBEERTHLY D 4, ) v ORHEEE U<,

5. 3ODAETHIRDPDEAEDOEHNRE
BAR{LRBEERA D =X L

BRIKLEERERIZN T 530085 3 B0 A
AbEHREMRT S O in vitrodABREEREL 7=, &+
&f@#efahtlfx»E7Uyaé 4135 30 G
(pH4.0) IS T ALRICHEIK L . WSS % R L 72,
300%5T6&%%@&&%zﬁnﬁ6 1t %
(PH7.30) IZVAMR L, Z OB ICHIH R ERE 2 U
X FANE Ty s &, 37°CT, 2EMBEL 2R
T, avasiv4ous V537 4 — (BRXEEHR)
FWRE L, YIREOREORIL, BHOXREO—H4E
BLTABD I X IABHFTCHBDTIAY A Y L v
IuF VXS T T 4 —TiEREL & B (BEE), s
F(HEH) 2 Ix 7 LEDOZNESS. BOESE I 1
FNEDENERT & LT L, BRKIBEDSREHFN
Fro FOMEER, ¥ F—LEMTREBICERMNETH
ABIR{CIEESIR 2B S hizh, £ - FBOFLKL
BAEZTH S, ¥V b—niczras vttt m
%5 LERBIZBOBAKILAED Shis, 2HED
BAXKILEARRSTH S, V) F—niz) Y BE—KE
ANTVILEMEDE, FUEHELEBIIRSHAK
o EHPEO Iz, Biz, >V =iz ra)
Vi E ) Y B—KEAI LY Y ADOTEMEMASD
VR, BKBREBIIh: > THEGKRIL L R
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Eh7=(HE3), ZDXH=XLIZD2WVTIE, XD XS5
EIZTWB, ¥V b—LBHINLY Y LLEEEERK
L. ALV L4FYDF )7L LTHE, BHKE
DALY YL BEAEDHBZ LIZE T, BIXk-7
ERAHRNZ L, ERLLEVWER» 5 0BFAIKILE
Bd 5, a2 V(777 v) Ay U L
LOREARESEDONTED, ¥V F—LELREBRIZH
Ly LDFx )7 - LTERTS, B8 FThHS
7=OBIKBRENREATE YT, EBOBAKILEZRET
5, VvB—KEHILY I LIEZ, BREKILDEZOHD AL
VALY VEBROBKIRE LT E, BKBAD ALY
TAL) VEBROBREEAED S, ThH53D2DK5 3 5K
Sy DR AR 1@ X | P REOBRIKE2EIZH 2
DEAK{EEREL TS,

S e st s s ot

K3 In vitroBAREABRRICKDFIU h—)L. T
o0/ UiEY. Y UB—KRDILY D LDEM
=Y PIEEVES
A) 10%+3) b=)b
B) 0.01%7270./UEE10%FU =)L
C) 0.02%Y VE—KZRNDILIDLET10%FY

U k=IU
D) 0.01%7-0./ Uiy, 0.02%Y B—
KFRADILVD L, 10%F2U b—=)U
MRAUOSIA IS TDORRG, BHINREEE
Y.
Figure 3 Effects of G furcata ext. and/or calcium
hydrogenphosphate on the remineralization of xylitol in
vitro.
A) 10% xylitol
B) 0.01% G furcata ext. with 10% xylitol
C) 0.02% calcium hydrogenphosphate with
10% xylitol
D) 0.01% G furcata ext. and 0.02% calcium
hydrogenphosphate with 10% xylitol

%The deepest part of demineralized layer are shown with
broken line in microradiographs.

6. FRPED-HOFARKLER

(1) W|AH L

A0 —AH L, FYY)b—AHAL FV) b=+
27 & (FNTHRA &) W TRIEC in vitroik B % Efie L
2o ZTOERR O — 2 H LDFHERIKILEIZ20% T
Hor=DIZHL, £ b—LHLADOFHHRIKLER
39%TH 0. K2FIHAEKLLEEDR B SN
(p<0.01), ZHIZNLT, 77u Vi, V&
—KREFEALY T LERALEZFVY b—=L+2H LDF
HEARILEIZITBEELIZEWMETHD, 27 u—2
H LI HRB25E5 0B ARKLIBEDRSBEBD 5h 7
(p<0.01), 7=, FYV b= HLIZHRTEERIC
BAKILEEET S Z LB BD SR (p<0.05). (X4)
B e Mok BRI, OEATHRZIZE > TR
IEN -l 2 R & B U T L 7. sRABRARI(1ER)
. ERESYEREC S ALE Ty 2 EERL &
oral device ([X[5) # &L, &H L%y 7%, 1H7H
(1ELZ1B) W - < D EIHMEL 72, ARBIZ. —HER
BT DEBLE, ABRTH%, AREDaI 2+~
41007 9F577 4 — %P L. BEEBTAEICLD
BAaIK mﬁéﬁﬁbto%mﬁ% 20— RH LTI
bELEBSBIKAET L TWEDIZHL, F2U b —

* % * % ‘
1T 1

Sucrose gum Xylitol gum Xlitol gum containing

G furcata ext and
calcium hydrogenphosphate

M4 ROO—-XAHL. F2UM=)IVAL, RUT20
JUMEYED) VEBEE—KFRNILY D LEEFY
U b—)UA LDB LA CUIBS N/ EERRIIER
EEER T X)VEMES0 um. FE60 umDER
[RAEZE in vitrosHi

Figure 4 Remineralization rate (%) treated with the

extracts of sucrose gum, xylitol gum, or xylitol gum

containing G.furcata ext. and calcium hydrogenphosphate

on initial caries-like enamel lesion (width 50 zm. depth

B0 um) in vitro.

* p<0.05 % % p<0.01
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[F2U b—)b+ 2] REOBAIIHEERNR

®M5 AIMICEREEcE hIFX)VBTOY I7ZR

& UTzoral device (##&ED MRERIICEE)
Figure 5 The oral device, cemented with artificially
demineralized human enamel section, fixed on lingual
surface of the mandibular molar in volunteer.

LA LDFEHBAIKIEEIEZIS%, VY F—AL+2H 4
DFERKILEIZSB%THH, ) b= HAICHK
RTHAKEAERICRETS I LAER S
(p<0.05) ([X6), AL T —RHALTIZAZ T — ZHOJE
WHIEIZ X D RB#E N B -DBIKAET L T34, JE
SEMETLI—LDFY) b—LHFAL, FLYb—
N+27 LDOBERIKEEIZ L b RER & in vitroABR DG F
RIFTFE L Lo TV,

* %

* % *

rate (%)

Sucrose gum Xylitol gum Xlitol gum containing

G furcata ext. and
calcium hydrogenphosphate

6 XzO-)VAL. FVUS=ILAL, RUOT20O
JUMEE ) VBE—KFRHILY D LEEFY
U b—JUH LBEICKDEERNIHEEERT 7 X)L
B (&850 um. FBEB0 um.) DBANR{EERIN
vivo s

Figure 8 Remineralization rate (%) after chewing with

sucrose gum, xylitol gum, or xylitol gum containing

G.furcata ext. and calcium hydrogenphosphate of initial

caries-like enamel lesion (width 50 um. depth 60 um) in

Vivo.

* p<0.05 % % p<0.01

(2) WAL

SALFbLb=NHA FU) b—N42H A (HIZKH
L) EHWTHBOL PARBREERL 72, ZOHRVIL
F b= A LDFGEHAIKEERIZ27T%,. ) b—IL+2
HALATIZR2%THY, ILFF—LHFLIZHRTEHA
AL BB RIZIEE T 5 Z L AR X htz (p<0.01) (X7).

IHhOoDBRIZEDE, [FV) F—L+2]H LK%
4 FIZ20014E1, [F2) b—r+2]4aks4 Tk
20024 1T A Y@ & 0 REE R & & O FRREF AT #HL
/L,

FFATHEEIC S 20, ThZThD A L MRS R
HALTHBZLEMONIT S0, ¢ M ERAKE
(Intraoral plaque pH telemetry#:) i2& b, ¥+ b—
A28 & 723K A L DIFEERBRFE AR L, ) b —
IL+24R & 72 13K A 4 BEEU% 307 BILAINIZ 7°F — 2 FpH
A, TF ANEBIKpHS.7TLAFick 5 3 (RO FEREIC
BoBW]ZLEER L, TORKR. ThEThDHL
&, BRIKILEIES MEERMEHEYD b h, ROERHIEF
AEhi, [Z0H s, REDKRREICE S 20 HKE
EEHLTOEY, £72, HOBOKILAHEETSF
b=, 7ou V(77,7 ). V) rB—AKEK
AN LERALTVWADT, Wi Lk TREIZRS
7.l

a5 ¢

40 t

35 +

ate (%)

|
30

25

20

Remineralization r.
°

Maltitol gum

|
a o o

Xlitol gum containing
G. furcata ext and
calcium hydrogenphosphate

X7 NILFbh=ILAL, RUOZ720/VUBBEYMEE—
UVBAILY D LAEGFVY b=V LEBEICK
ZRBRNIAENT S X)VE (850 um. RE
60 um.) DBAKILER in vivosHil

Figure 7 Remineralization rate (%) after chewing with

maltitol gum, or xylitol gum containing G.furcata ext. and

calcium hydrogenphosphate on initial caries-like enamel
lesion (width 50 um, depth 60 u m) in vivo.

% p<0.05
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TrIVABBIEDEFERTHS., Thid, DNAVA 2707 LA 12k > CRIZETFOEREEN & FROIZH 54
MTHD, BREAOBEBEFERIZETIBBOMEEKELERLODH S, ARTIRE, =2—-bV ¥/ 32210
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<Summary>

Food science is now ready to take a big stride forward, well equipped with nutrigenomics technologies, especially
with transcriptomics. Transcriptomics analyses, i.e. exhaustive examinations of gene transcripts relying on the power of
DNA microarray, are about to revolutionize the strategy and concept on the function mining of food components. After
providing information on its status quo, the future perspective of the transcriptomic approach in nutrigenomics is
discussed. Also shown are some of the examples of our studies, which have convinced ourselves of the effectiveness of
this technology. The studies include the analysis of the function of dietary proteins, safety evaluation of a newly

engineered food and examination of the response of the brain to deficiencies of essential amino acids.

—a—bhUHFIIPRCO2WT ATk, BHEEICOVTORKBAHE X T

QELiis, SHROBELEEHPLIZRNREN,

AV —ZXDFETHB=2—bt)¥ /) 3I7 22200
T, FE2@F TITRAL B & h, BHE, EREM
FIHIZOWTHESIZH > T\ =BT = FELC RT3,

Za—bMUFI3I023, FAERRBEREDER
M) AR L TEERETE LS, B FREOBEKN
REAEROICHDJ/EO AL, ¥ 3I2 X, +F

Applying Nutrigenomics to Food Science —3—
Toward Taking Full Advantage of Transcriptomics

HISANORI KATO, Ph.D.

Department of Applied Biological Chemistry,
Graduate School of Agricultural and Life Sciences,
The University of Tokyo
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Figure 1 General concept of nutrigenomics
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Figure 2 Comparison of the results obtained by DNA

microarray and RNase protection assay.

Circles with numbers correspond to respective genes
that underwent upregulation by a gluten diet.
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x2 T VBICLORBR2EMULE IR UCERT
Table 2 Genes highly upregulated by a gluten diet

Accre;.;smn Description CE(a)rI%e Acc:g.smn Description Cﬁgrlg o
Growth factors Metabolism of Xenobiotics
M91595 insulin-like growth factor-binding protein-2 329 AB010635 | carboxylesterase 3.7
M58634 insulin-like growth factor-binding protein-1 104 J02722 heme oxygenase 2.2
113619 insulin-induced growth-response protein (CL-6) 3.2 X69903 interleukin 4 receptor 2
Receptors and signal transduction D38065 UDP glucuronosyltransferase 2
X94185 dual specificity phosphatase, MKP-3 2.5 Amino Acid metabolism
Y00396 ‘c-myc oncogene 2.2 D10354 alanine aminotransferase 6.3
M63122 tumor necrosis factor receptor (TNF receptor) 2.1 X06150 glycine methyltransferase 2
Energy metabolism Biologic oxidation
Z18877 2’ 5 oligoadenylate synthetase 33 M23995 | aldehyde dehydroegenase 11.2
X53588 glucokinase 23 M11794 metallothionein-2 and metallothionein-1 4.9
D30649 phosphodiesterase [ 2 J02679 NAD (P)H-menadione oxidoreductase 3.4
Transport and binding proteins Cell structure
U55815 furosemide-sensitive K-Cl cotransporter (KCC1) 4.2 X06801 vaskular alpha-actin 6.2
M63991 thyroxine-binding globulin (TBG) 3.9 J00692 skeletal muscle alpha-actinb.3
Gene expression control Unassigned
123148 inhibitor of DNA-binding-1 (Id1) 5.1 D38056 B61 8.4
D86745 small heterodimer partner 4.7 D11445 gro 6
AF(026476 | transcription factor USF-1 2.6 E12625 novel protein which is expressed with nerve injury 3.6
AF000942 | Id3a 2.4 U33500 retinol dehydrogenase type II 34
AF(079873 | splicing factor 1 homolog 2 M27156 | probasin (M-40) 3.3
Stress responses AF009330 | SHARP-2 3.2
M86389 | heat shock protein (Hsp27) 114 AF035953 | kinesin-related protein KRP4 (KRP4) 25
132591 GADD45 4.1 AJ001044 | EGP-314 protein homologue 24
U30186 GADD153 3 X52713 Mx3 protein 2.4
Cholesterol metabolism V01216 alpha-1-acid glycoprotein 2.3
U46118 cytochrome P450 3A9 9.8 M14369 | high and low molecular weight K-kininogen genes 2.3
D37920 squalene epoxidase 5.8 U12268 carbonic anhydrase V 2.3
X52625 3-hydroxy 3-methylglutaryl coenzyme A synthase 5.4 AF067650 | sarcosine dehydrogenase (SarDH) 2.2
X13722 LDLreceptor 4.7 S62516 SA {alternatively spliced} 2.2
M95591 squalene synthetase 44 X61381 interferon induced mRNA 2
X55286 HMG-CoA reductase 4.4 U56839 P2u receptor protein 2
AB004096 | lanosterol 14-demethylase3.2
AB016800 | 7-dehydrocholesterol reductase 3.2
U53706 mevalonate pyrophosphate decarboxylase 2.7
M29472 | mevalonate kinase 2.5
M89945 | farnesyl diphosphate synthase 2.5
J05460 cholesterol 7-alpha-hydroxylase 2.5
107114 apolipoprotein B 24
S$35751 alpha-hydroxysteroid dehydrogenase 2.1
AF003835 | isopentenyl diphosphate-dimethylallyl diphosphate 2
isomerase
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<Summary>

In Japan, the rules and standards for managing food safety have been set in the most part based on the consideration
of food hygiene (as literally expressed in the name of the pertinent law in Japan, Food Hygiene Law), triggered by many
tragic lessons learned from the accidental cases of adverse health effects involving foods, as well as to respond to
relatively high concerns on food safety among the public. The process of setting rules and standards, therefore, did not
require much consideration of scientific theories, although it was necessary to develop and establish the scientific

techniques to support the standards, such as analytical procedures and microbial tests.

Safety Assessment 11-5 JUN SEK!ZAWA
Tracing Advance from Safety Assessment to Risk Professor Faculty of Integrated Arts and Sciences,
Assessment in Food Safety Tokushima University
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In order to establish rules for prevention of hazardous accidents, however, scientific evaluation of risk is necessary.
To achieve this goal, a certain assessment procedure and clear decision criteria are considered as prerequisite. Until
recently, “absolute safety” was sought in food safety management, however it has been turned out to be clear that
“absolute safety” is not achievable based on the progress in toxicology and the development of ulira-micro analytical

techniques which can detect very trace amounts of various substances in foods with some potential hazards.

Further, it is no longer sufficient to apply classical safety assessment procedures on case-by-case basis. A new
scientifically rigorous, consistent and theoretical paradigm in managing risks “from farm to table” is required globally.
FAO and WHO, with assistance of a group of international experts, are proposing “risk analysis in food safety,” which is
an integration of risk assessment, risk management and risk communication. In this new paradigm, highly exquisite
and practical risk assessment principles and methods are called upon to be established while giving considerations to
the uncertainty of risks. It is also very important to achieve consensus of all the stakeholders involved. In a modern
society like Japan, the practical segregation of producers and consumers makes the situations of food safety

management even more complex, together with the inherent nature of foods that have both benefits and risks in

themselves.
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Figure 1 A Risk Assessment Paradigm by National Research Council, USA
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Figure 2 Toxicological assessment procedure
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Figure 4 Assessment of uncertainty factors based on pertinent data
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<Summary>

Carotenoids are yellowish to red colored fat soluble pigments, and widely distributed in fish, shellfish, fruits and
vegetables, and so on, and had been considered to be no more than pigments even for scientists for a long while. At
1980’s, studies on functions of carotenoids, mainly as “antioxidants,” have started. Recently, “antioxidants” has
become popular, whereas the meaning remains inarticulate. So, it is necessary to clear the functions of carotenocids on
active oxygen species. Here, activities of carotenoids against the typical oxygen species are described in order.

Singlet oxygen ('0,) Quenching activities of carotenoids against 'O, were determined by our new method
through direct chemiluminescence counting originated by '0,. We found that carotenoids showed approx. 40 to 600
times greater than a-tocopherol (VE). In non-polar solvent, the activities among astaxanthin (Axn), zeaxanthin and S-
carotene indicated almost the same intensity, suggesting that the number of conjugated double bonds, and that the
efficiency of energy conversion were critical for the activity. Otherwise, Axn or canthaxanthin indicated far stronger
activity than zeaxanthin or B-carotene did in polar solvent. Carbonyl groups were found to be important.

Superoxide anion radical (-0,-)  The method for generating - O, using electrolysis of oxygen itself in non-polar
solvent is found to be superior for carotenoids. -0, can be detected by ESR as DMPO-adduct. Using this system
resulted in obtaining of weak activities of VE, Axn and bixin, and of no activities of zeaxanthin and ?-carotene,
suggesting of the importance of carbonyl group. But the activities of carotenoids were not so strong as “antioxidants.”

Peroxyl radical (LOO ) We have developed a new method for determination of scavenging activities against LOO-
in non-polar solvent by ESR. The activities of carotenoids indicated fluctuating intensities by generating system of the
radicals, solvent and spin trapping agent. The most effective scavenger was found to be VE.

Lipid peroxide (LOOH) We calculated the inhibitory activities of carotenoids for lipid peroxidation, through
generating of organic free radicals. Axn was found to show the strongest activity with over 100 times of VE. Carbonyl
groups and hydroxyl groups of the carotenoids were found to contribute the activity.

Carotenoids were found to be both effective quencher against 'O, and lipid peroxidation inhibitor, whereas not so
effective against another oxygen species. SOD, ascorbic acid and VE were considered to be more effective scavengers
against - Oy, -OH and - LOO, respectively.

Based on these findings, we have been investigating the functional activities of carotenoids, especially Axn onto
mammalians. Inhibitory activities against lipid peroxidation in serum and internal organs, anti-inflammation activities,
LDL-oxidation inhibitory activity in serum, and others have been found as activities of Axn.

I hope that Axn will be developed as an effective food material for human health.
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Figure 1 Lipid peroxidation generated by active
OXygen species
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Figure2 Chemical structures of major carotenoids
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Tablel Quenching activities(kq) of carotenocids

against singlet oxygen in CDCl; and CDCly/CD5;0D
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Figure 3 Inhibitory activities of astaxanthin against
lipid peroxidation on rat mitochondria
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Figure 4 Effects of astaxanthin on the inflammation
of rat-leg caused by injection of carrageenan
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Table2 Experimental condition for testing of

influences of astaxanthin on lipid peroxidation caused

by 8Co-irradiation in a serum and the internal organs

of rat
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Figure 5 Effects of astaxanthin on lipid peroxidation
caused by ®Co-irradiation in a serum and the internal

organs of rat
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Peri-natal and early post-natal omega-3 fatty acid
deficiency may be associated with increased blood
pressure later in life
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1. “Viewing Dietary Fat in a New Light: Diacylglycerol
Oil as a Tool for Health”

Dr. Brent Flickinger

(James R. Randall Research Center, Archer Daniels

Midland Company, U.S.A.)
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R B

SIEERARICHE X Nz, EEEEZAS (ILSI International Sugars Coordinating Committee) (235
W, FELT VI - AVYTFy2AGDICHTETI—FV 5 - L —TOMmK] MEE IR,
KiREXN-ER, HRARELRFES 5 EHFK % # 7 Expert Working Group on the Role of Diet in Blood
Glucose Response |2 & B [HEZHEB ST v v Y TREEhE e &k o7,

PR S TR, RROMBELERICET 2HESMEERR BN E UM ARRBHEZ LK S
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ZPEBOEE. RROWMEHNMEE., ME7 I 5 - YICk M. B7 I 7 —-X¥Ick 3L, /Me R
AEEERIC K DL, BRPOREREFROFIE. HILBEROMEHEE CRE., WA L), RO
MIZ&M (RSOER) BENRME N DTHD ., /=, {5 NHEMEE GUE & OMBINE %2 BRET 5
DERSBEEZLTND,

* kK k k ok k kK kkkk ok kkkkk k%

<Summary>

Accepting the proposal by ILSI International Sugars Coordinating Committee held at ILSI 2003 Annual Meeting, an
Expert Working Group meeting on the Role of Diet in Blood Glucose Response will be held in this November.

Task Force on Sugars of ILSI Japan set up a Working Group on a new measuring Method on Blood Glucose
Response of Food/Diet. The Goal of the working group is to make research plans for setting up a new digitalization
method on blood glucose response of food/diet. The ideal method should be based on sound scientific research results
on human carbohydrate digestion and absorption process; including in vitro digestive process by salivary amylase,

pancreatic amylase, sucrase, maltase and isomaltase in small intestine. The value obtained from the method is

anticipated to reflect types of carbohydrate, physical structure of food/diet, reaction with digestive enzymes, existence

Current Activity on Blood Glucose Response of TAKASHI ADACHI
Food/Diet and Health Chairman,
ILSI Japan Research Committee on Sugars
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of enzyme inhibitor, reaction conditions of digestive enzyme (viscosity, reaction time etc.) and food processing

conditions etc., and to correlate with Glycemic Index.
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ILSI Health and Environmental Sciences Institute
(HESI) jointly with ILSI Japan set a booth at the Japan
Society of Toxicology (JSOT) Annual Meeting to
introduce the mission and activities of each organization
to toxicologists and researchers in other related fields
such as chemical risk assessment, food safety, human
health, and environmental health. The Annual Meeting of
JSOT was held at Azabu University located in Fuchinobe,
Sagamiohno, a suburbs of Tokyo, from July 18th to 20th,
2003. Over 1,300 participants attended the JSOT Annual
Meeting and it was a very good opportunity for both ILSI
Japan and ILSI HESI to increase their visibility among the

scientific researchers in Japan.

Since after the successful coordination of the
international collaborative research organized at the
request of International Conference on Harmonization
(ICH) for validation of alternative testing methods to
evaluate carcinogenic potential of pharmaceutical
compounds, the recognition and the interests on the
activities of ILSI HESI have been increasing globally as
well as in Japan. Six Japanese companies have joined ILSI
HESI and are actively participating to the research efforts

at Application of Genomics to Mechanism-Based Risk

Assessment Technical Committee. The booth at the JSOT
Annual Meeting was the first attempt of ILSI HESI to
create an opportunity at the society meeting in Japan to
directly interact with the scientific researchers to provide
the information and further promote the understanding on

overall activities of the organization.

Michael Holsapple, Ph.D., Executive Director of ILSI
HESI and J. David Sandler, Scientific Program Manager
and Branch Administrator visited Japan for JSOT Annual
Meeting and actively interacted with the researchers in
academia, industry and government in Japan. At the
JSOT, Dr. Holsapple also gave the scientific presentations
listed below, introducing the most recent progress of
research activities at ILSI HESI:

Educational Lecture: The application of genomics to
mechanism-based risk assessment
Symposium: The development and application of

biomarkers of toxicity

With the success at JSOT, now ILSI HESI is planning a
luncheon seminar at the international meeting in Kobe,

Japan in February 2004, which is jointly held by
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International Federation of Societies of Toxicologic
Pathologists and Japan Society of Toxicologic
Pathologists. The continuing efforts to increase the
visibility of ILSI HESI in Japan will further promote the
participation to ILSI HESI activities of the Japanese
scientific researchers in academia, industry and

government.
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(16:10-16:40)
B Yy ) -EwREe 2 R B b K (16:40-17:00)
T W) BEOERLBRERE L ETELS PETY .. (17:10-19:00)

LByl 10ZBEOBME 2 FHEL T2, 3008EVELAAYS 572720, BESBEEE L, BRI
20 DEEHRFIHIRUTCY VRV AR L B o7z, HEIZEVWTE, BHEKBEROALL T, KL hER
ATABMEICER L TWB I EMNI B A T,

BN (1) BAGRBROFEHHEBELOEFRES DD, REOMEMEROBHEL Y Ar w3V v &
MIZBET 2 HL D o 72,
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H AHIGEEE O = B bk (Bk) B (ILSI Japan B B &M AH 2MEM TFIE) L&) v 5L o P (k) P
K2 513, TABIZBE§ 2 EiEHIGES & B OB GREHIEF v O 2 &) I @A T h i,

WM EEE IS K AME T (BGEIR A W T2 ME DB A2 HY 5 T Kk% LD>). Antonio Carlos Gongalves
K (ABECitrus: Brazilian Association of Citrus exporters) Bob Hartog X (TNO Nutrition and Food Research) 7* 5., 7 7
VLB X UBRINIZI 1T 52 TABOERRGL L BRI RS, IEHICEARMICBh -#EATHO 2, 7V P =4 K
ALY PRHDOERED S B ERBERITETOTILT A YOI L. T4 VBT COBERIRI L 3RO BAKHI %
fEITEhiz, HEICE T LARELZRNT S &5 RN SR (TABA LIEFE T 5728), RitE3LETHO
ALOTH 5 8%% LIRICHW 5 N3 K (RTRMERZARAKOFHAA) A& TABIZHRE A T\ =T Lk EFH
HICEOREL BRI N, BEKO_EBEIERICLIRE L. SHEARREE ERHIOMAADLEIZLS
TABERDKIR AL E MM &Nz, £z, H— Lt v 7 RIEBIFUREN7 — % 7L — TOEH #4850 L 7=
T, ERRNARDMEASVETSHD ., REAELSBMODEVIFUNBMAYLOEDORS E H 7=,

BRARIZILSI Japan B SR 2N RS2 MEM A RIS OERK (v + ) —WEEMERIE X v 4 - &) & ) B
BE Nz, YU VR ATHROETABERAHZR S W22 L I3HRICERETH > 722, TABORRGFHKITER
ERETEL, ThH6DOMDMEA, FICKEEEEL X REHHFERTH 25808086717,

CVRD Y AR TRICHIE X NS IZIXILSI Japan X & v 7 LIAMZF 1904 DB ME B T, KilllEE L OB
DZ & HEELELHTZBREN T, TABIZBIT 2 AR L7z Bbh b,

WY VEVY ADHREIR, DOAEORRBEERICE > TEELEDTH S8, ILSI Japan B LM 7S
WMAEMARIEL LTHIRT 2 TETH S (1. #am. 2. BEE, 3. HOMWHE, 4. Bl 5. HERE. 6. &fE
JEORE - OBHZ R G 85N, 7. WO, 8. MLk, 9. HAOHERE - #iEE. Wk, ).

Tk, YRV LAYHEIMEYSRIESOEHEK EXM) . HP K (FIBILER) b JORBER(F—3 -t —
W) LEREBD, TEABK (Y b)) —W), FRERK TEEW) . BHKG X OMER (ZHRMEE) 5 0%
HEEETE LI L2 RBITHET 5,
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O. ILSI JapanDFELENE 003477 ~200348H)

MR B WIBADOLIBIZILSI Japan SR E

7H 2H
7H 3H
7H 9H

7TR10H
7TH158
7H16H
7TH18H
7TH19H
7H19~20H
TH22H
7TH23H

7H24H
7H25H

TH29H
7H30H
7H31H
8H 1H
8H 5H
8H 6H

8H 7H

BEEAMERE, =2 — VT I A3RE

ARHREREEHEES ' ? RS
[RkFELx4 VVY | HBREZHRITER

BREZAMAR S BrEBTBE

WHOVG A EEMH kK

ru—-rNVEEREESZR

EHEEZ

REFEIHIAR S EEREZHESIRHZ
ERRREZE NI AT /0y -

HA Xy auy-—-%4£ (HESIESM)

(MR CEZ ] ¥ Vv RYY AEFTRES

PANFi R

HESI® B R Dr. Holsapple & ILSI JapanfRB L DI —F 4 ¥~

EERHRAES

HAEZRAZ

HESIHBREDr. Holsapple N4 57 7 7V —{T&HE

BRI FEER =
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8H 8H [RBEZLVE2— | WERES

8H12H A XTIy —-MERE /B RE

8H18H ILSIY v A1) YEEZAIZEEE J. Emerson Bkl

8H19H R ZORPIA SRS/ BRAE NG 7 B 2=

8H20H BEZRMERE/=—2—- bV ¥ I 7 Z5PE

8H21H ARMRRZRIS

8H22H NAXT 2 )0V —WRBZE AT T+ — R

8H25H aREREETEE Ay v a V) B EREEL Y2 —

8H26H BRREMERZ WEDTPZ

8H27H [NEHEHEEY VKA YY 4 TS24
REZIMERS T2

8H28H B

8H29H BEEm R

m. ILSIALY -

PASSCLAIM2{&<58
20034F10 H29~31H
TV AR, RNLF—

TV 9 PL T2 AT—~9Yavd
2003411 A 12, 13 H
FAYN, TYYRY

FAR[RBEETA DT |EHESE
2003411 H19, 20H
B, BXEZ (BE2MEE—L)
Tussh

<Z1HB> 118198 (%)

Wednesday November 19
8:30~ 24t - B
Registration
9:30 ~9:40 S DS
A# 5 (ILSI Japan HHE)
Introductory Remarks
Shuichi Kimura (President, ILSI Japan)
9:40~12:10 S 1. MR D RRHERTE BOR [ B & TR DR

Health promotion policy around the world: Overview and current status
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9:40~10:20 (AR ] R EA HE
H A D e Bk [ AE H A 21| & R ({08)
BRAN &2 (B REERBARE  BOERFEEE)
“Healthy Japan 21” . Health Promotion Policy in Japan
Toshihiko Hasegawa (National Institute of Public Health)
10:20~ 11:00 KEIDRFERHEBER [~ L ¥ — ¥ — 7)L2000] D#EHE & BE  EBA LB
[~y —E—7L2010] (REE)
T4V =Y 7 x7 4 (ILSIAEE)
Overview of “Healthy People 2000” and “Healthy People 2010” :
Health Promotion Policy in the USA
Eileen Kennedy (Global ILSI)
11:00~ 11:40 HsRIZ 3503 B TERERESR D I (1K) BR  EA LE
A BufE CRBEFRIBER KA 1255)
A Successful Example of Health Promotion Program for Region
Masao Ishizu (Taiyo village office, Ibaraki prefecture)

11:40~12:10 HENE
Question and Answer

12:10~13:30 R
Break

13:30~17:50 § 2. LTSRN PRI L REENE T 5 T A

' Lifestyle-related diseases and health promotion programs

13:30~14:10 [ZEERNFELENATOS T 4 EROFEE] ((REH) B FL Hi
ILSI SEA
Intervention Program in School Children and Verification of Its Effect in Asia and Singapore
ILSI SEA

14:10 ~ 14:50 [BHRI— BT 2N AV A0 BIINTRERT I 7urssezorE] BE FL &dA

R 2% ((B) B4 e EA BN ko EE %)
Effect of a worksite health promotion program for the prevention of cardiovascular diseases in
middle aged and high-risked employees

Takashi Arao (Meiji Life Foundation of Health and Welfare)

14:50~15:10 HEILE
Question and Answer
15:10~15:30 k&
Break
15:30~16:10 [BEHBEBTHDO =D DOEERET 0T A BER  RHE Ei

gk B GRRERE ARABIZRT)
Health Promotion Program for Prevention of conditions
Requiring Long-term Care in the Elderly in Japan
Takao Suzuki (Tokyo Metropolitan Institute of Gerontology)
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16:10~16:50 [EEEER T L EFREE T s 7 4 R BH FiE
u—3 YEYXOKEZ7YKA¥)
Prevention of Lifestyle-Related Diseases and Health Promotion Programs
Laura Simonds (Tufts University)
16:50~17:30 [HEEERO T, WWRICHT 28 - KEORE Rk - BH EFi#
#FHe Bk GRERF AR
The Role of Exercise for Prevention and Treatment of Lifestyle-related Diseases

Toshio Moritani (Kyoto University)

17:30~17:50 BEILE

Question and Answer
18:00~ BHa

Reception

<#2HH> 118208 (K)

Thursday November 20
8:30~ 21t - B8
Registration
9:00~11:30 § 3. KA SRR L PGB
Effect of nutritional improvement and standard for evaluation of nutritional improvement
9:00~9:50 (E-FLE ) R R B

[EEEERO—R TP L T OFFE CRET7 £ 2 4~ ) 81
B vEE (R TREKRF)
Primary Prevention for Lifestyle-related Diseases and Standard for Evaluation of Care
Yasuo Kagawa (Kagawa Nutrition University)
9:50~10:30 [RE & BEPRAS 7 7 128 & R R 7§ R R Mk BF
W FHE (2 = 2 RERIEZAT)
Effect of Exercise and Nutrition on Obesity and Diabetes
Yoshio Ikeda (Body Weight Scientific Institute)
10:30~11:10 [EREMAERBEAND T 710 —F & Z D7 B Mk BT
TR R (TEKRFEAR¥R)
Treatment of hyperlipidemia and it s evaluation
Yasushi Saito (Chiba University)

11:10~11:30 HEEINE

Question and Answer
11:30~13:30 K22 —-tyvav BV (K#

Lunch Break and Poster Session
13:30~18:00 §4.=a2—bMVF I 2L IBESL D

Health promotion based on nutrigenomies
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13:30~14:10

14:10~14:50

14:50~15:10

15:10~15:30

15:30~16:10

16:10~16:50

16:50~17:30

17:30~18:00

(R TP B ERIC B3 =a— Y X/ 37 2Z0OHEEM] BRI k-
Va Y INF— OREELA ARFERT)

Importance of Nutrigenomics in Prevention and Treatment Strategies of Disease
John A. Milner (National Cancer Institute)

[7 2 6% 4Ly 25 B G YBRECGHR O - R & aaett BE  WH
Bl KER CREBARFEAERT)

Evaluation of Food Consumption from the Point of View of Genomic Science

: Prospects and Its Possibility
Taro Shirakawa (Kyoto University)

HEECE

Question and Answer

i

Break

[REmOBENM & REMFHED 2D DF L vsf A v —F— ! R BERE AR

Za—=bMVT IO R]
Ny Ty Y A AV (F T FTNO¥HE - & EHZERT)

Nutrigenomics and nutritional system biology in a new biomarker for efficacy and safety concept
Ben van Ommen (TNO) |

[ ESiegE DO BIZ T RBICKITTERODNAT L 1 @] R R AH
WA B ORPEKREE)

Analysis of the Comprehensive Effects of Long-chain Fatty Acids on mRNA Expression using

aDNA
Akiyo Matsumoto (Josai University)

(¥4 3V DREREBET LAY b A BHRIEORERE R BE AR
REH - (EEXF)

Nutritional Guidance for Osteoporosis Based on Types of Vitamin DReceptor Gene Polymorphisms
Eiji Takeda (Tokushima University)

HENE

Question and Answer

18:00~

S D%
&M A& (ILSI Japan X EEH L2 E)
Closing Remarks

Tamotsu Kuwata (ILSI Japan)

ANWZRIL—LERDT—0ayT

20035F-12H4H

R, BREZAR GrErAF)
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V. ZHOBHISE

FEYLE 31— (Nutrition Reviews HAEERR)
=115 /4= (2003/SUMMER)

E B AR OER L HRERIBE— 27 AL THRESWEZENARR
HREMRE L ABOICBIT AL I VEECORE
W7 7 7 b4 ) TREOREHIE & I5E ORFSEER T
BILERBLUOREMY T Y AV FOHBLESTII LY T 2DEYNE DN

] B AAR Yy vy Fu—b—DbhbhiZEZIINT, EZIZTFIH&ELTHE0H
EMEUNBEEOHRICLELT58EL V0 E
BEEWGORIFEEHIH T 2TV Y VBB OWREN
FIRFED FEbRtE: A KR & & 3 n-3 R Bl R Ao Ha iR DX R
= F VI VIREBLERBREV AT A v EERBRE

Py 2R L SEBEETICAREALKE., 7 FFORAEBEFEEIZONT

E i @ A42205M0 (BizA) (A& 2,100 28 210M /)

HBTE (B2 54t TEL:03-3944-2611) ICEEZREXT T X0y, (28 | B2/Mm)

V. ILSI Japan &Y

EHHTY
w& : RE - & RITER &
BRESATH AT X| ILSI JapanRiss
No. 1~No.30 | (RA - EEZICOVWTREEBICBEVWEDETILY) 1981.11.~
1992. 3.
LSl 1LY — ILSI Japan #EI&
No.31~No.65 | (AE + EEZICHOVWTREERICHMVEbETEL) 1992. 6~
‘ 2000.12.
No.66 | 21140 %A TILSI JapanDREN LB, RERE. F UVMREEEEEE | 2001, 4.
HEIHEORE, N F LSBT HRTERER TS, 7T—7 a3y
[OY 17 b“Take 101”]), BERICH T3 RSFINYORLMTME.
ERAE O RR
No.67 | FANEFMEEILSI. AU TEOREEE S RBADICH., BEFHRA | 2001. 7.
BEY (GMO) RAEMOIIK, FEDDRI, 757 ACHITIRRR
SO A, AXICH 2 BEORDMME (2). BMEXRT -4
DEMOHE, HohY > ZORBEMEEDHS>T, TAT Y FPAN,
N b FALIC BT B8R T EREESN(2). ASEANEEOFE fEERTR.
HESI. ILSISEA. SCodexTit (W), [EEEBEI S LRI TL
No. 68 | 20 FE4HE. BB EOME. €5, BHBRKXEDL ?. BRIZHTS | 2001.11.
—BALRROREMETFM. In ViroRER, 2—F v 7 X L EMARR.
REEEADT7 I /BOEIPHHZE]. Risk Science Institute
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No. 69

No. 70

No. 71

No. 72

No. 73

No. 74

No. 75

No. 76

RBELRZ 2IHROBRE - EREXTEHLBAT—. [#E
(Glycemic Carbohydrate) &R | > 2RI I LBE, 7I /BT
FRO4LIPHEE, BARICHB I3 F 1452 EORLMTME. (2D
HOHABRBICET 37 -2, 3—0 vy NCBW3REKE. HESIE
EREE®D. FE20OILSHSEMNERERS LRI A
HERYEZOHBNEZE, /D EE TS EHREERNDE. BILH
SETAF FOMERETER. HEE L RROREMETE, PASSCLAIM,
T4 7Y A L X EEPSHHE (20025 ). MEMBROBZEEEDL IS
REZEZ D

BEOBRERTICOVWT, BBMEEX I OEBEAE, 757 r40 D
BEOEIPHEE, 20028 0—7F v 7 ARERTESHRE. ILSI SEAIEH
WKRET3 2 RIT L7023y T, ILSI SEADRIEES)
BEEE LD E L EPHEEEEE, KBHES2 3> OEIPHEE,
KFEHLNRT7OALZTA-MERSIR. OECDIZ S I3 FERARR
NYF—23> YRITEAAL NAQHEEBAAR, BIETFHEEZ
BERORSMFM. FHRAUOCER. o RITLISEEHOHEE L
ANZX-TAE—2a>], FLOWRMNEREZSEE, BSERNE®H <
3HROBE

BORLICSELREVB<CEVIEE ., ILSI Japan D /- 1 TRIE & 45
LT, SXTIVOEEBBEEN—HI DI LEROIC—, BHEEET %
APCOBERHASIUBEERHEAREIITEE, BRNEAOBIMNA
Rl 02 = 7 I PASSCLAIM. BROMEMFMIY X IT7FUY
A EBNUXITEIAL b, BERFERABRICH TS I—Ov
TOENX—BEERDSDRF—. 5 Codex Tl (V). ILSI Japan >
K9 L[ERORB{LEEEE /X1 < —H— . ILSI North America &
ILSI EuropeE1# Sugars and Health WorkshoptZ£40 L T, 2 3[EFOSIE
2065E FIRAYZITFIIR-T—9 39y T—HAORLED:
DYRITERAAL b—FHRPEICHITB -2 F -2 —X  BEH
WO 7 hAE, (EH1SEC B 32EREEARICET 352
YZXTAZ 2245 =232l 20T, AT L— AQORSMFERIC O
ELEMER, —2— MUF/ I 7ANOME. BEEHERORSM,
EMBIEIEET-2OREUFMADOER. BR7 I /BOEE
BROFMEICET3E2BT7 -V av T 77 a v T HREOES
BORSEMROFEERE] S0 7940 1T AMBEEETE (2003 FE) .
2003FEILSIT O =N (R 5B) M. Rl TRIBf2E] > 2Ry
VLDBEEZS

Ea—v Y —EXEREFWME. IRSIOEIPHEEQ) —MEBTE—.
DTN TYEO-NORERE., —2a—-NIF/IVAOFEEEZTD
BEEBLURBAOKBH. BR5 /I 72AHEE>%— LS| Japan
FHBEREICAY T, KOLRSMFME —KkEREECHICKNDRE
RI—. KORLEEZFYU LT - F— 2 OEEN. MEWHEBR AR
BEAOREMFMEREERIIOVWT—O-FT v IX - N1XF7 )
BY-HERBETAREhABEOHEN—. 20030 -Fy U X
BRRTREEE. ILSIHESIV -7 93y bS5 AP 12w~
DXERAWEEIRSIAMEBOY X VFEEICE 3R], £40
[REEIA TV |ERSHEREICETT
BRELEESORER.[¥U b2 | S ROBERRILBEDR. +
FPZIVT I VZOENERICAG T, BRORLMHE,» S VR
FTEAX 2 bADELELED, VXV 22Hh -3 #OF/
1 FORHEEEY. DhlsTRI2EE] > LRI I L, BROMBIEEE
2R £ B & C BEDENA. ILSI HESIJSOTHMES SN, FE4E [53
ETMT 7 ERSHEE RT3 OEEECA

2002. 1.

2002. 4.

2002. 7.

2002.10.

2003. 1.

2003. 4.

2003. 7.

2003.10.
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BIOEFE2S

BIEE3IS

BIBELS

E105E 15

F105E 25

- E10EE3S

FE105E 45

ENEE 1S

ENEFE25

ERRE- R

FIEFEIE

Nutrition Reviews H A8
(BE1E5~FE8EAET TOABICODVWTREERICEMVWEDHLET I W

FLiEE. EREOEMEERBICSIZI I XN ~ORBES. KEE
RRIE. BAOEE : #H U WIEBFEOHE & IERHSEOHEERE
IxNX—RBAEENMB— O OMERRETOES. FELEF
EZOBRICRIEITEROFE, E2IELEE—EZICERME
REZ LT3, BEN - SEERLEREEOVII. FFUX
BB MIE ) RE OB, BAOFH LWEMEEEH I K512
ARBPDI 2SN BLUMEREORH S AMS L UAEMER,
INREADBOREREIZRIFTHNOILORE, LT F o Bkt
BOEREEZETIN. /v ITINBEFFLF/ARORBICS
AMBEALF/ — VS 2 LN BOBEE I3, EXXIVEE
SR VEEOLRRTR. HEREMFTEOINT -4 X—X KRE
DRED 5 K EATRRRAE
E#3ICALHIVESR., BILERRE. YL o0BRSSUPEES
RIS 35684, UR2L 7Y N—EEEFEREMERNE
RSO EEEOERYE,. 77 UVHRKEAOEBETFTLE, BF
HRE—S0FEDOEE, BREAKRRNICHT IERNHEIIMAAHDOEIK.
BTEIOLEA L EBREEOI DY
AOBREABE—EZEROBRI. BRRICH T3 barFY
TRIEFRE—FEOEE. YR 7O-ILBETh5OFEEK R
- BREOEN L DEREOLEKRYE. TIEMHENRMED JURBELR
M T 2SO REFW 2UBERRET O MRS 2E U, SiE0IE
BERT 5. B L KBE—BEYEBIE R GICh. RMEEERESR
HIE & SR

BN FEEE. S EXBEDY XY b MIBT IR, EHKRO
BEEEES. WECERK. BREEEORENES

BRI L ERAS . BMOIXNX—BE LAERE. (0K X+ X
AR, FILOA-IVEREFTER, BAOEE | SOEEEHT K1
BHERB L HEREF. BOVETV L JOBE—BICHE L RIZTRE
EONAZRICOVWT, BER. RYOENESBEREY X 7 OBk
—(AEELBREN. 7 X HUERIHED2000Eh - BETEH—
FELR— b BRROAA 1
BHEYRELIE—TFI -, TX AYY, YT Z FOFL
DB, KEICH U 2BRMMEOBEE EF—ARBEOEZ, BRs
S USRRSIEE R T 2 - D OREH(LEREE, WIPREF L HIVESE, ABC
—XFAO—IORIR EHEHEDBEN DA P HBIFH LW I T IR —%—,
PEFRIEDZHT & &
RENOBT—# BB AIEY . WEFRBAMFEN—E DR
BEREOLHOREME, BECHEE. E43I 2B ,,RZE. INF-ab & U
TREERF—E 2 I B DHAMEED,. BBIERICE 370
JMFIC FERREREIEET 5. HLVWBREBEERESRA IR
Sq1>

BEBROSWEZINITE—RELEDD, ZLTRICILDDHL ? EE
BELTEFENT—2ICHTELE L —, BRICSZESRDR LB
—FEUERBEFERONEHICOVNT, REZDAMRZENBE
MRZME, PHIA-ILVOBR—EEOEREITA VIEEREIL
7= BBR R ESRI
BYPhOEREMBE -1 XASINTREINA-ZSENASRE. 58
73T b OREORERM L BEOREEERME. X 2Ry I
FO—L, BEESORIGEEICH T 3ANTS I BEOREeM, /-
FUULIREELIEBREV AT L EEBRS

1992.10~
2000. 8.
2000.11.

2001. 2.

2001. 5.

2001. 8.

2001.10.

2002. 2.

2002. 5.

2002. 8.

2002.10.

2003. 2.

2003. 5.

2003. 8.

e ko
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ILSI Japan Report Series | BSaDMBRILHEREL N1 F v —FH— 2002. 9.
WSI3-AynE/F7790-% | REOE FREEICRIZTHE (BR) 2002. 7.
Z DOt BRFREY (BSHR~E 8K (“Present Knowledge in Nutrition” 785R) e F
Z Dt HEOREEHOER 1997. 4. | EH#
% Dfts SmELE2 I EEGEN 2000. 6.
O metas
HEEE RITER ok
HMEBHEE BALCS T 2HENERORR EFE 1998. 7.
MEBHREE L+ 583 ER “The Status quo of Functional Foods and the Subjects to be Discussed”| 1998. 6.
MEBHER BEE RS ORERT—FHEENIRILE RIEICRET 3 RE— 1990.12.
MEBSHEE _ 523 ER “Health Claim on Functional Foods” 2000. 8.
ILSI Japan Report Series | AZAIC & 1T 3 HEMRSFTSF 2001. 8.
ILSI Japan Report Series | L 383ER “Functional Food Science in Japan” 2001.11.
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wRE RITER &
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