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Fig. 5. Effect of DEHP on the Urinary Excretion of Thiamin in Rats Fed with the Gluten or Casein Diet.
Each bar is the mean = SEM for 5 rats: a different superscript letter means significant difference at p < 0.05 as calculated by the Student- '
Neumann-Keuls multiple-comparison test. Unfilled column, casein diet group; hatched column, gluten diet group.

mean that the DEHP administration resulted in a lower
need for Nam, because the conversion ratio of Trp to
Nam was significantly increased (Fig. 2). It is likely that
the need for Nam was increased by the DEHP admin-
istration. Therefore, when the toxicity of DEHP is being
discussed, it is necessary to include the increased
requirement of such vitamins as thiamin, riboflavin,
and pantothenic acid. We therefore recommend when
DEHP is being administered that it is necessary to
increase the dietary intake of vitamin By, vitamin B»,
and pantothenic acid.
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- MyE TSR
Eﬁfmﬂ,@?%ﬁ 2002 F A 2002 F B4 2003 £ E
nmol/mL rg/mL nmol/mL ng/mL nmol/mL pg/mL
t
!
1 13.1x£2.2 0.9+0.1 13.6+1.4 0.9+01 12617 0.8+0.1
3 129417 0.8+0.1 13.8+1.6 0.9+0.1 12.0+1.2 0.8+0.1
5 - — 13.441.3 0.940.1 11.7+1.4 0.8+0.1
8 12.9+1.5 0.8+0.1 13.2£1.7 0.9+0.1 114414 0.7+0.1
— :nd, Tp=0.003.
12 a
18— men2002
| == women2002 L 50
3 107 o= vomen 2003 4% —@&— men2002%¢ L
5 20
§ 8 - - Sa0 a
& 67 " 330 7 ; E
% L 'g b 10 g
. 4 ;:20 2
5, - E“o;m § rs é
= 4
0 0 0
1 2 3 4 5 6 7 0 6 12 18 24 30 36
Experimental days b Time of day (h)
3 EFEAREIERL CRAOERSDHEE (18
Mk 200 g & Lf:i%’% B 2 ° | —e men20025 z
**p=0.029, *p<0.1, #¥p<005 (BRBIBH:®D 3 3
H#), £47 : Fis
& it I . RUE]
BB BTz, g, ot { 2
2 : : F
21 i i g
REMEBOERNEIZDVLT, INE TORESIT 5 £
KIERETE, TR - LH? 3LFEEENEELT 0 6 12 18 24 30 350

BRI 5, EERBENE T 190.6 xg/H
T, FTE&E (Recommended Dietary Allowance : RDA)
(200 pg/H) WX T 2FTELRIZH02%THB EHWEL T
VB, EEREAS 200 ug BUF & M BT, MSEBRC
EELEENFEDOLIN TS, IOKRIE, A5 50D
DNFCS #i# (1992 %) R L —HL Tw 39, 1-
REENRE L BHOWRE» & HH U 72 ERBER
B 189 ug/ATH BW, 7Y AV RERLTHS
BEWCWE M4 ug/HEBETH 5, 25, RDA (200 ug/
H) o3 2xmBHRE, BLEzhZTh 42%8 L 10754%
Thd, £1-8A 20-658) 2RI LLHAETRE,
BE» S OEMBTIE BN 232 ug/H, Ltk 186 ug/
HEBLERLLNTHE,

EE S To L HEIHE I B 2 FEBE 120 208
HEFAEE TR, ERBEIREIIVY 47 pg/ B TEHE
BIRH e TwED, BLERBEINTHR Y GRFE

Time of day (h)
Bl 4 ARABE (2002 4F) DR-EERE H N E)
(a) IRePZERGEEE (BURMY-D) OHNE
B, **p=0.020, * p <001 GRER 1 HE £ 0L,
(b) RPERRE (Vv 7 F=vib) OHRE
B, **p=0.041, *p<0.1, # p<0.01 GE1HEHL
DEED o

R)o EER BEEOERFEFE T, EBOER
BIELFY T3 ug/AT, FRICKEL TEL, T
TRETH 2V, LTFEEEHNRIToRERET
b, ERENERATTRSEEAVIEEICE 334 g/
B0l T, RKEOBRSETK 197 vg/HER
59, IOXSCEBRBINENFHETH I, ThEH
ARFFESTRICBH SN TOLAEBENS VI LI
L BEEEHELDRIBE S T W B, B, #E Framingham
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EEOEEE (67-90 %) T3, ZEBIEEED 253 ng/H
MFTRIMERE Y AT A YEBEPERECENT L0
WERHL, LOLENS, REVATA VBEIIEE
14 umol/LUFTH 27, 2o OREFHE»S, &
WS Tw 2REEEROEREE, 1 XD 200-300
ug TH, BYETHEEREORE, REEERELT
S N IETIR A ORFREREE, 250 pg/B EENT
113_’:)18)0

AR B LTI, FALEBREE 1 BEHD 200
ug Th 29, FHUAF[OER L ZoTw 5/0EY
35gic g s Bug bMEL TWL L, BKERE
F 228 ug o Twb, IOREY LIER, MFE
W B L I T R TEEENCH > T2, ERAT
13, SEHAMBEIIIB LT, BAE N TEEREMN
BHLNIH, BEEATRERACER LB A5
Nz, £ RPERREECELERED N, o2
2, M THRBRENTcERREIISRE SR, 5B
HrREBREECEREAOE P 0T, 2D LD
1w, SEOEBREREIC VTR, BETETRELTY
BEEEEN B 22, WU TRIEEEF+SEHLZLTY
B, LEZOND, 77, WHEIZBWLTE, 200244 &
2003 ETIIMBER S L # O l, ROERIHES X
VR IZFENS A SRR o Tz, IO & ITEERIEBR
B 200 ug & 228 ug WERMNTWI L ERL TV 5,
ERHEREOEEYH 5 L, KEXZBL T, MEE
T 1 <6.8 nmol/L, FRIMBKEERE T 13 <362 nmol/L,
BEUIMERTY R T A > TlE>16 gmol/L »SEHEfE
FLTHWSNTWAY, LrLahs, ioEics
T, REVRATFACOTRELELT, 12B8LU014
umol/L 4 FHEN T2, IASOBEOPT, Ih
F TRV ONT E D ORMBERL ~VTH
2, HLOSMTF—yRHD, MREFHREEL LT
HoushTnb, EBMELETS L, MUESERL IV
BFT+2EEb12, REVATA VBEET S, JOT
BIFEREY AT A YL R_RANEL Y, RPOEEY
2T A4 VHEAIS { B, INEDI ENS, KEVA
FAVIRBEOBRBWISETH L I EMRENT WS,
MEREYRTF A LiE, MBEBLLDHEWN
IIERE DIENE LS D L L OWMEVH D, FloRE
YRTFA VN, EHRREA B =X LETHTH 55,
BIIREE LR REHEEEORR L b2 T 5%,
DTz, REVATA Y REBIEROEEL L TE
257 i, BRI ESC LT, FERECERS
SEETHL, LOLENS, REVATA V-AFA4=
VBRI BT, ERDUACHESY S BB L
UEZ 2y B, b Twaizd, IhbdDES S
YDIB—DOTHARELTWAEE, REVAT A HNHE
T2 LWELOND, ZOEI BRI EDS, BERD
PEEAEZ ZBESIIE, REVYATAYOARTELM
BEBLAVLEERELC, BT 082D 5,

N

# 3% (2006)

KEOREEBNEEORETE, EROoVHLERER
MBEER L~ L, FRIMBRERBEE, MREr X714
R, MR GRIDEREL, MARMBRE, FHRIM
HARE, ~~ 7Yy ME, ~NESOCRE) 2
EHBEICESTEARELED TV, b EOER
RYFEDOHEBLABENREOHREEDOERETHV S
NIHRELIE, BCEOE S O#fEEFEICL T b,

RN E U CERBOLERRRE LKL
XELT, FHLOMBED T, 4D, Thod
t FEBRTIE, REREOER TR A 2F]
HLT, B %T-o>Twb, Milne ef al™® i3, BAS
P40 & 2 PRICRBIE CREEIEEE (200 vg/H) OR
WRIFANT VD, JORKE MEEREOR(Z, HE
MR OEBOREBICKEL Tvbd, D0, IEER
B2 10 ng/mL T Cchind, REW L-» TERLV A~V
DRPEH NPT, TDEI I w6, FBAHD
BB L LR HEET A0, 200 xg/H (150-250
pg/B) L EOEBEBIRSONE, +HkEdTH S,
LAETE, ERSARCEEIRTHRLOT, 20
F—F EhPETEBORFENEELEZ 2 DE
BRHIRTH S,

BELY YA FOMAGDEERIALbOEL
7, OKeefe et al > &, BALHEICBERER (30 ng/
H) ORETELEREY 7Y A2 b 200, 300, 400 ug/H%E
0HME 2T, EBEOLEEERFL TV S, MEOD
WL AL B D L, RERBIRREICIEN, 200 ug BT
BAEBICREA LIS, 400 pg BTRFR MU 72,
FRIMBREE R DWW T, HEREBEIICIEN, 300 4g
B U400 pg BETIEENL 7298, 200 pg BT L
Pre —FH, REETEHOMPEREYATFTA VBIZDWT
1, 300 pg BER 400 g B & L~ 200 pg BECH B
MU 7ce 200 ug BECROEER TS AT A4 v EMEPHR
MEOERHEL ~ VDB GORESA LN, IOk
HorhosnTHEE BT, BEEE 200 ug OBINET
13, EEREEHEET AR TH S, LR
LTwad, XEKXBT2ABEMNELEDOREICBLT
i, COFEBEPEHELLHS>TWVS,

ZOED, EREAZRECLRE, SEREOERY
B S € CLEE PR T A REZ-TNER LT 2
4930 % . Sauberlich et al 2V {3, BAZTHE 10 &% 35
WA CRBE T 92 HERET L7, $ 7728 HRSEMK
ZERPERLE, SEEEOEBRSEALERL, M
#p X USRI OEBOE/L RN, REZREEN
T 5 L MBI 60% E TR T 5, Z0%K, KRR
SeDIERE 200 pg FIERT 5 ¥ MR IEAE 3, 300
ug TRH TS LFT 2, Lrl, Zh5DRE
TH, RMBERRIBAILET S, 2O0L522ed
5, BRALEOEBEREIZ 200-250 vg/B EHES N
%, Jacob et al® %, MABM 10 LEHRCRBET
ERRLS A rERY ) AV BT, ERLEREY
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M LTWa, BEBKRZ (25ug/A) BT, ML
WAL, RESAT A UPEINL 7, BN (99
ug/H) T, MEEERRIZEINT 35, REYRATFA v
DETRASNLTHR Y, & OFER, FFER 200 xg/H
TS THEOI EARLT LS,

EROBFERIC OV T, RBEDAD S S EIEN
TEIEREETHY, HLOHEEY Y AV FOFIA
WWEdbneFEZoNS, 00ug/BOH 7Y X v M
£oT, ERORPAOFMEHIHET T2 2 & 0
OHAESEINT 2 2 EPME SN TV B2, &[H
FREE BE->RERY ) 2> OERE T, 25k
RS ESREOE LR ARG, -T2, Ld L
Mo, 3B, B, CEELLIAIBEECMBES
BEOETHRD N, EBOA TR, ZhsDEy
IV LEE D S O OWI AN T OH OB
BLTH2HEEEDH S, 5B 5B TILEND
%,

BB, BARYEHAADORERES —REHIIE
B—IBWT, EBROMBEAN 200 ug/HEEF LD TE
EENTz, EARAOEETIMERE (2005 F£K) T
13, BEROMEED 240 pg/HWHE S iz, SEIER
U 7o BERBRINEL 1L 200 g/ B TH 578, SRR HREE
T B L, 368 ug H B340 ugDFEs/H R 2, &
DOFERTE, BERETEPRFREL TV AHEEMESD 5
B, THETRLERZ ML TuE50EELS
Nb, THETORETHEBRTEEH 200 ug/HTF
RBLTWRETIRENDH L, bMRETIE, ARICERE
MELE L Twizwizd, BEEEOEIE XA o HIY
AREeE s LTEZ ZLEND S, SHOERE, 4%
EROBFENRELETT A0 0OHEBN MR L L
TEBETHS,

AR, BEAFERIEDeE [BERA DKM
vy a5 BN (PR 13 #£E-F
RIS EE) X300 ThH2,

X 73
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Dietary Requirement of Folate in Healthy Japanese Adults

Toshiaki Watanabe,** Misa Ohgushi,' Yukari Maekawa,’
Mamoru Nishimuta,? Katsumi Shibata,® and Toru Fukui*

(Received November 8, 2004 ; Accepted January 14, 2006)

Summary : In the 6th revision of the Japanese Recommended Dietary Allowance (RDA) —Dietary Reference
Intakes (DRI)—the RDA of folate was stated to be 200 xg/day for an adult, all of which can be obtained from
food. However, as evidence-based knowledge on this subject is insufficient, there is an obvious need for new
data, collected by us in Japan, to be considered. To study the dietary requirement of folate, a group of healthy
adults comprising 10 men and 10 women were fed a semi-purified diet following the Japanese RDA. In the
women, the serum level and urinary excretion of folic acid were increased for the 8 days of the experiment.
On the other hand, in the men, a decrease in the urinary excretion of folic acid was observed during the
experimental period, but no change was noted in the serum level of folic acid. There was a sex difference in
the dietary requirement of folic acid. These findings suggest that the 200 ug/day intake used in this study
would be adequate for maintaining a constant serum level of folic acid in women, but that a deficiency of folic
acid might occur in this situation in men.

Key words : folate, dietary requirement, urine, serum, dietary reference intakes
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RH RO, fRE %, EiEET

Process for establishing Japanese dietary reference intakes of
vitamins and the reference values used

Katsumi Shibata, Tsutomu Fukuwatari and Junko Hirose

Summary The Dietary Reference Intakes were established for all of the 13 vitamins for a healthy
Japanese population. Those Intakes for vitamins By, B:, B, Bi2, C, A, and niacin and folic acid were

set as the Estimated Average Requirement (EAR), while, the Intakes of pantothenic acid, biotin,

vitamins E, D, and K were set as the Adequate Intake, because the data that might have determined

the ability to prevent a specific deficiency were not obtained for these vitamins.

Key words: Vitamin, Dietary reference intakes, Reference values, Decision method

1. 1 EZ~698NEEENELEDETE
FREEEICAWS h/-H{E

1. KBHE4I>
REEBNEETHRLE LT AEER AT,
FRAEANDOHEEEDS, KEME S I v OBIE%
BEL T35 Z Eid, 9 TI219454E 12 Melnick”
LI higMmahTnsd, ok, 72aLy
VEE. FT IV, VR TIE U DOERBEEEE
BEBEREIDLTHARLAEZE, N-AFILD
aF T IR (ZaFrT I FORETREY
D—2) ORFFPMEIZER=-aF 7 I FE
WIRLTHALAZZEEZHEL TS, URS
DRFFEED, RPOBERELFIHLTLY S 2

YOEEOHEEL Y Y I U OXBIREL ML
Tw b,

F v POEBROT— 52D SR L ETVE
THEHEN, RZEBRGHOMBF ERFOL S
IVEEDOEARR 1ITRL,

EIAT, BEBIEELRET S HILE
ROMRE - BETH ), BEMIE, Zo0HE
Bizgiionsd, —oik [ RZEOF]. =
DB [EFEEERO—KF] Ths, BE
DHARTIE, —2HOHWTHS [RZEDF
51 WBLTIE, BWIRT B ZENTELDOT,
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BEHEBENEENLED)DOH 5D,
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HAEEER
T522-8533 R B E T AET2500
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HHEHR
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BRYWTHBN, T7 3V OEBLAYWORS
EB» L, S OBRMMHEDPELT AL
PH LN TNWD? ZOHRTH, FEZEMAH
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Lahb, InbEHMEY OFERPAF
TEWI e, BEBEAEIN TRV
s, BIETH. 77 IV OREFMIE, R
HFUZERE S A F 7 I Y 2FH L Tw5,
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BHEOHRINTWEY)S, EEGPAFTE
BN ERUHEEEDS ) R 752D DI
HUTERTELZELL, VKRTSE D%
EEHEIL, RFICHEE SN A YR T T & F)
HLTw5,
D RPDOED,LHEFHLER LT
DRI FT7IVERUEL, LEES
Wi7z9 &, R3AUTRLALIIC, I LHTRSB
NOHEMHESEENICHEAL T S, Z0OBD
BEIZ)R7 I8 & LT, 0.50 mg/1000 keal
THb, COEXHEEFHLER L Lz, iR
EFHEEFEFHLESEX128 LD T, 0.60
mg/1000 kcal& 725, 1 HE/2 ) DEIZT A4
. HREBXSOHEEL AN T —LEE T #H
CRIHETUE L vy,

13. F1T7L >
DER

RO F AT 2 ORI, F7 3>

#1 1 BRRAICHER S L AMNA, 2-PyB & U4-
PysE(H A& A )
) [
FAT L ERE (pmol/H) 168.5:£43.6 (78.1-293.4)
(mg/H) 20.71+54 (9.6-36.1)
MNA (e mol/H) 3114123 (11.9-66.9)
(mg/H) 4.26=1.68 (1.63-9.17)
2-Py (e mol/H) 59.8:+26.5 (18.0-136.3)
(mg/H) 9.10::4.03 (2.74-20.76)
4-Py (. mol/B) 7.1+33(2.4-15.8)
(mg/H) 1.08::0.50 (0.36-2.40)

FHEMEESD (n=84) | 7o THOMBEIZRIEE & Ik AE

EVRTIEVERLY, FELEBRIFETH
5=3F T IFNTELL, BEREED TS
HN-AFN=aF 73 F (MNA), N-AF
W-2-¥) Ry 5- 1V REH IR (2-Py) EN-
AFN-4-EY FU35VEEH I F (4Py) T
HEY INLDOBRMABEDOPEE 2% 1
WRL7ZY BACHED OB TR LSV DIE2-
PyTH B0, WM HE VI L2 5H, MNADHE
=D O FHLEEIRD LN TV AB,
2) R DOMNADED LIEEFHLER 2 HE
FAT YV RETHAHNT T SIREOIGIE L
72 AMNADRFHEREIZ1.0 mg/HTH B (E
2)°, INEOHMEOEBITLD (£3),
MNARFEEREN Img/HE 2B F AT 0N
# (NE) X, 4.8 mg NE/1000 kcalTH B, D
Bz FLEE L L, #REIIHETY
VEEX1.2& L72DT, 5.8 mg NE/1000 keal &
%k, 1BYE)DEIZTAIZIE. HEERBK
GOWELANF —LEETHENT CEHET T
Ly,
DMV T T AT YRR

EMIBWTH, TR T h 77025
NAD* %2 C=aF 7 I FPFERENDL, £
DEBEIIEBEIL TI/60RETH 50,
Fukuwatari 5% HAR A% #RE & L THN
S, IR OBELZHT L7~ 5 2 &L
THRHDT, 60mgD bY T P77 h5 Img
D=IF T IRFPERATEREN TS LD
L7,

FAT VSR

(mg) ==2F B
(mg) +=aF>73IF

(mg) +1/60 b1 7k

2 Goldsmith & D EERIZ 51T 2[R OMNAFEM &

A Days 2-13 Days 14-25 Days 26-41
Trp, 180 mg 1.8 mg 1.6 mg 0.9 mg
Niacin, 4.7 mg (13.1 g« mol) (11.7 2 mol) (6.6 x mol)
NE, 7.7 mg Bk, TH,
3.85 mg/1000kcal HR
ERE Day Day Day Day Day

2-13 14-25 26-41 42-61 62-95
Trp, 230 mg 1.9 mg 1.5 mg 1.4 mg 1.3mg 1.1 mg
Niacin, 5.7 mg (13.9 12 mol) (10.9 4z mol) (10.2 2 mol) (9.5 x mol) (8.0 « mol)
NE, 9.5 mg

4.75 mg/1000kcal

Goldsmith GA, Sarett HP, Register UD, Gibbens J: Studies on niacin requirement inman. 1. Experimental
pellagra in subjects on corn diets low in niacin and tryptophan. J. Clin. Invest., 31: 533-542, 1952.
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VI S N 1

#3 MNABEEEA Img/BE R 2747 v EEEBIE
R WERE MNABEIEAY 1 mg/B & % % NEREUE
Goldsmith©(1952) 5 Z DM, 25-545% 12.6+3.0 (23%) = 6.8 mg NE/1000 kcal
Goldsmith & (1955) 3 %D, 26-60k% 10.9£0.9 ( 8%) = 4.9 mg NE/1000 kcal
Horwitt £ (1956) 7EDBME, 30-655% 11.5+4.5 (39%) = 4.9 mg/1000 kcal
Jacob 5 (1989) 7HDBEM, 23-395% 11.3£4.6 (41%) = 4.4 mg/1000 kcal

@ Goldsimith GA, Sarett HP, Register UD: Gibbens J. Studies on niacin requirement in man 1. Experimental pellagra in

subjects on com diets low in niacin and tryptophan. J. Clin. Invest., 31, 533-542, 1952

@ Goldsimth GA, Rosenthal HL, Bibbens J, Unglaub WG: Studies on niacin requirement in man. 2. Requirement on
wheat and corn diets low in tryptophan. J. Nutr., 56, 371-386, 1955
© Horwitt MK, Harvey CG, Rothwell WS, Cutler JL, Haffron D: Tryptophan-niacin relationships in man: Studies with diets

deficient in riboflavin and niacin, together with observations on the excretion of nitrogen and niacin metabolites. J. Nutr., 60,

1-43, 1956

@ Jacob RA. Swendseid ME, McKee PW, Fu C. Clemens RC: Biochemical markers for assessment of niacin status in young
men: Urinary and blood levels of niacin metabolites. J. Nutr. , 119, 591-598, 1989

77 (mg) THb, BfEEELT, F4T7¥
YUE (mg) ==aF U (mg) +=aF
7 3IF (mg) +1672AEE (g OXEHwWw
TEMELTHh L v, BHEIEKZZAL{ED L
VTR 77 VEEVERILT I %BEETH LD
5TH5b

1-4. E2 I 2B (U R{xT )

D ER

M¥ERIHFEETHE Y I VBMMBEETHLE
) FEy Y (PLP) 3. ANHEEOE S
I VBTEEY B CRBT 59, &S OPLPR
EART L-BEELHICBWT, Bk sy — >
WWERENRONIEWVIBEND 59,

N MEBHROEY FERJ) VERH S HEEFH L
BERERE

MR EDRELREDY Y I VBARZIZER
TAHEENBEIN - HELEICHI TS L.
M¥EPLPIEEE % 30 nmol/LICKERFT 5 2 LATE
E, INHOBETHEIN 25", £
ZC, MIEPLPIEEE %30 nmol/LIZAERFTE 5 Y
53 UBENELHEEFHLEELTHI LI
L7,

—HFIZBWT, €% 3 UBOLEEIL, A
ECEBNENEINT A L, MIEPLPIEE
i, AECENS - YO Y I UBAENE LR
CHIBT A Z EDHONTWBY, I OFEHED
5™ [MIEPLP% 30 nmol/LIZ50% D ADSHERE T

EHYY P VERELEE L LT0.014 mg/g
AECEE L (H4). EHRFIHEEISS %
MEEL T, €% I UBOHEEFEHLEER0.019
mg/g7z AE B E LTz, ¥ I UBOHERERI,
EARX1.2, 2% 0, 0.023 mg/g/z AIE<EE L
7oo 1 B OfEIE, WIREBK SO AE
CEORFENABOHEE L 2T TEIRETH
EX vy,

1-5. FEg

1) ER

EREY AT A VIED, BIERES GE
BOVAZ 77077 —Ckh®, BERIIFEY
ATFA VDO AFF Ly DEBRIZLELRY Y 3
YTHB, DD, EREOBNEVPLER R

2 2

N
<

Plasma PLP (nmol/L)

204
10 0.014mg/g protein
0 e .
0.60 0.01 0.02 0.03 0.04

Vitamin B4/Protein (mg/g)

X 4 € FE D VEBIE L HEPLPIERE O BILR
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Serum folate
(pmol/ml)

10
5..
0 ¥ ] ¥ T 1 1
0 1 2 3 4 5 6 7
Month
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& 80038
% 700
et :\600"
g E
£ = 500-
g g 400-
Bt
55300
B, 200+
By
= 100
0 T T T T ) T
0 1 2 3 4 5 6
Month

&5 HR0u g/ BOEB*EOEERRS LK
DMmES (A) LFRMERDBYOERRIEE D
AL

Wr-Shwek, MEEROREVRATF A VIBED
LREALNE,

) MR DEREL RELATF L AEDPSHEE
PHVER T RE

MiEFET AT A E% 14 p mol/LAF, 1L
BEREMEY 7 omol/LLL L™, FRIVEKEEEE{E % 300
nmol/LEL E21250% DR A (18~495%) »SHEFRF
TELEHMROEREBENE, L, #EFHL
B, 200ugBERDZ (K5)», HEREE,
HEFHLEEX12L LAEDOT, 240ug/AHE
b,

1-6. EX I 2B

) EHx

¥y I VB RZT B L, FRIMEROMCY
(mean corpuscular volume =¥ IMERAEFE) A3k
& {7 Y, MCH (mean corpuscular hemoglobin=
FEHMEANET O V&) PEL b,
2) IRMERDOVEIRMERF & MFEF O Y I UBuilkfE
PHEEFHLEE > HKE

¥4y I VBuOLEREIE, BERHENEREICSE
SELEOESY I UBLEHANESL, S5O
MEFEHERB L UMEY Y I VBB 4 #IE
WM T A0 ELRETRICLTEE LT,
0ANDESHBMEEZ R E LI-TRICL B L,
05ugnb40pugE TIHREETEL ISR,
FRIMEREARRE, SEL EHITHEML, B
Z14ug/ A THEDOBEEIRAICEEL 29,
£72, 08~1.04 g/HOHG TREDLHO MK
ZHMRB L UOMBEY ¥ 3 VBB EIEEICE
DIENTE, L Tpug/BOHE TREREDMK
ZHERE X UMIEY ¥ 3 VB EASEIE IR
DIEDNRTELETEHE"PH S, —F, 0.1
pg/H. 06~07 g/ HCIXEREMZEET
DIZF TR Lo/ TEHEDNH L, 2
No—EDWEFERNPS, 15 g ARENE S
IVBLDLEBEREEEZOND, LI AT, B
BMEZE T, BHPIcEInsL80OLE S 3
VB EWINT A ENTELRVWD, FOIE
kB (0S5ug/H) 2ELFILZLIZE-T, E
BB ERINENEFTHREZEAIBITAS
VEEIIRETLILENTESL, bbb,
15-05=1.0ug/H &% %,

Yy I VB.OWIERIZ, AR OY S I VB,
DEFRICEASND, 2FD, lug, Spg.
25 ug b BREBFEZHEOWRINERIZFNE
., 50%., 20%., 5% THol-b DHEDNDH 5
W, Flo, B—0RMEPER S5 E0RIL
i, FAR. I, BR, BRT, ghEN,
65%. 24~36%. 60%. 25~47% TH 72 LD
DD B, TS DOHED D EKF HE
#50% & L7zo L7zd o T, EETFHILEE
Z2.0pg/H E L7z, HEEIIEARX 122 5K
W, 24ug/BE LT

1-7. EFF >

HHEE

HEEFHLEETHRETHIELERT— ¥
3720,
NBEEAOEREIPSCHEZELRE

M=o NFA4zy MREICLA1HEZYD
VAT U ERE, 451lugk ) F— 5 #FAL
7o, ZOEEFEIEL T, A (18~695)
DEEER45pg/HE LT,
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1-8. N> T BB
HDES

XY T UBORZIEY EBRWICHRTAL
WO ORETHLEEFRETES RV, €2
<. BEATOEYEH W,

) B ADERED S HEEEHE

Kimura "5~ 0 F 548 (34%. 20~215)
DiER T, FHEESDA 4631136 mg/HTH
ote F1o. FHRBEERRFERE/HROCE
A1 E~69RD /X b7 VEHEREIE, iR
4~6mg/HNERETH o7z, ZOBNET
KSR E VI RERIRVDT, R bT Y
oBLEEY Smg/H & L7z,

1.0. F4 3 >C (FAANE E)

HEE

¥4 Iy CORZDIEZEIIHFTHY, 20T
Bo7-oizit, €4 3 rC%10 mg/HIREEEERN
LTBIUTLI WD, L2LaFE, 8bI2%<
BT 5 &L, OIS ROER T
BTEBLIEDNHLPERoTEL, £IT,
LIS ROERTHEL G TE ENEY
BRE L.
2) MiEFOT ATV EBED»LHEEFLE
B HRE

LIEME ZOEFBTFHAPHECTS AMEY
& 3L CHEEIRH50 p mol/LUL B EHE SN T
WaPe, ¥y 3y COEBIE & MR Z AN
72 X & SR OEE D> 650% D AD50 g mol/LAO I
SEIEE A HERE T A EBE I8 my/H L EE S
nTWwaES, 72T, lA (18~297) DHEE
T EE R8s mg/H & L7z, HRER, HE
THLEREX1205100mg/H & L7z,

2. lBEE 23
2.1.EZILA (LF/—I)

D FR

vy I U AOBBIMGERZEL L TREEN
o, MiELF/ —VEEIIFEOES I VA
BRI 1 gd 72 020w gl TIKF A T
L F ) — VIBEEORTIER O,
DAL Y 2 VAR (Q0pg/g) ZHMHEFT
X pENEDSHEETTYHLERTHRE
BAD4ADHICboTEY Y I VADERIK
THDH-EETHESY I VARZERIZHES

EE O S A

S EDOBRWVIERY S I CAREER. FFlile
W) T0ugTH A, ZONBELMERFT S
OB ELRE Y I ABREEHETFYLE
g& L7

22T, TOVY I VAERERMRT LI
DILELRE Y I VABRERFETLE.
MOV ¥ 3 2 ATHEE0S%/HD, KEHTHO
PRI E R0 gke, ¥ I VABREOGERL
Ok, BEUERT ALY I YADEK
BEE40%OL BEEDL 5 Z LI2X D, 0.005X20
2 glgX30 glkgX1.1X2.5 (100/40)=8.25 g
RAEKgFE/H EBE SN D,

ARABABFORBRE,LORKDD &,
530 . gRE/H & %2 b, HEIEEIIEARX 145> 5750
ugRE/H & 7% %,

3) LF/—v4E (RE)

Ty I VAL LTHRATE Y 3 vAER %
KETLOE, B-HTF Y, a-AUT Y, 7
VS Ry FUREIOT /A FO—HTH
5o

B-ATTF VIR RERIZLD 25TOES 3
YA (LFF—L) RERT L, O THEES
IVAHUTF /A FOTOES I VAFER -
HOFyDH0% THb, LT/ — IV OBIER
1$70~90% TH 57 EMFEMICL>TR-HH
7 ORIEEIZ10% D T2 560% £ TRECE
AW, BEOREL L CENT ERICERE
THp-hOT ORIEIT, BEL-ATT
BB L g T T Ay PR ER
L7EA L eRB E1TTHDHY, RYRLHFTF
¥ ED LI p-H T T v ORINEED B
v (#550% ) EEOBEFUEE A DO ATE T8~
1% THDHIEVEERBIIMALE, HEAD
EEHRED p-H 0T v OWRIEEIZ, AL
Lizp-HuF Dl EEEND, LIH -
T, B-HOFvirb LT/ —VADEHEMEE
0% ERREL Y., EmERL-ATT 124D
Yy I UAEEIE L gD LT -V LS (L
F ) — ViEH S ERAE (retinol activity equiva-
lents)®) THbHE LTHRETLOVHEETD %,
KRHERDGE .

1 g RAE

=luglbF /-

=12ug B-HUVT ¥

=24pg a-HUT
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F4 BELZHRANEWNRE L TP o- b3 7 20— Vit LERE (ENELSD) #HIELBE

SELR MR A E#H M4 R ERSFERE!

(N) (%) { 42 mol/L) (mg/H) FERER  BEIE

(%) (mg/H)

A) B 42 31~358 254456 11.1+£4.9 30~49  9.1+43

o 44 24~67 31.8+£105  9.5%39 30~49 8.2+37

B) T 150 21~22 32.0%105  7.0%24° 18~29 82+4.0
10 21608 222422 7.1£2.0°
o) 11 212408  263+4.2 6.2+2.4°
10 21.0+07  28.5%3.6 5.6+2.0°

1Z2EEE LT, PRBEERFERECB 2L L AEHBRIIB0 2 BHEER LI,

2ha 70— LER,

3baT 20—, 3T 20— VR E(mgke) & FHERE (kg) 0OHEH LA,

A) Sasaki S, Ushio F, Amano K, et al.: Serum biomarker-based validation of a self-administrered diet history questionnaire for

Japanese subjects. J. Nutr. Sci. Vitaminol., 46, 285-296, 2000

B) Hiraoka N: Nutritional status of vitamin A, E, C, B1, B2, B6, nicotinic acid, B12, folate, and beta-carotene in young women. J.

Nutr. Sci. Vitaminol., 47, 20-27, 2001

C) Maruyama C, Imamura K. Oshima S, et al.: Effects of tomato juice consumption on plasma and oxidative modification. J. Nutr.

Sci. Vitaminol., 47, 213-221, 2001

=24ug f-7) T FXHF
ELTH|ETE S,

B, FTURAY e LTERY AL S -
AL 2 peCl pg® LF = VIZHE YT
B,

2-2. EZ23E

D ER

Y5 I VEDRZREDO—DICENBENL
BHo TIT, LEREW, MFe-bax7zo—
i & BEEEAKE IS L A RMIRAEMAIBRER S S
FIZLTKDy FOFER, M o-P2 720
— WAEAT 6 ~12 p mol/LDFEHIZ & 5 A1,
BRI L 2RI LR T 559, 14
e mol/Lad MUTMER LK & A VEILRE % Bh1k
TELIPZERZTEOTNS, 2O EHL, Xk
E/ 7 F 5 OREENEZEYTIIS0% DO MIE
BALKEIC L 2BMEHIETE 2 MFe-ba 7
= VgE L LT, Ruemo/L2SEFRA S, Z
DIRELHERFTEIENEL L T2 mgH LW
IBEEAHEEFHLEREL LTEEL TV,
Lo Lad s, BHRAEZMNRE LIZe-F2 72
O—VERELMF o- b I 7 20— VEBERHE
FELHET, BTz (E4),

NIMHF o-FITT7 20— {EEBELKEIZL S
RMEREMABRE R BEZI L CHEERRE

AR LE ) I, BRADOFIERE R
56~11.Img/HTHAHIZd»hb b, M
DREDOFIGMEIL22 p mol/LEL LRz T v
2o LT, INHLDEIER, FRIBEERSE
FENGEVDLDTH o7, 2FH, HRKAT
. KRE A - 5 ORFEIIECERE S -3
HID bRV - a7 20— VEBRET, Bk
fEARFICLAEMEBFIETEAMEFD o - b
I 7 20— VBENERINTV 2, BVl
A, REOHAAOERE (FifE) T
HE, MFFD -7 20— LEEIZI2
pmol/LEL EIZRDZEDITE B LD LHBTL
720 L72Ho T, FRIBEERXEFHLTICE
5 - RN OERERTRETBEE L
L7,

2-3.E243>D

D HEFR

RZEE LT, MNRBIZBNWL L BFHD 5,
AT, BHMEBHRBE D 5,
2) MEHFD25-L FuF ¥y 3 U DERZEEIC
LTELKERRE
INBTIELBROREIE) X7 PMENEEZ S
NAHIMER25- RO ¥y I UDIEE L
T&AY¥ IVDENEYHEEEL L, M
H125-8 FO ¥ ¥4 3 UDEEIL. R TES
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)

XNy IVDEHLVITEYHILEREIN
7YY I VDERIEMICEBL CTEHT L%, L
72hio T, €% I /DENE L MEHR25-v PO
FIVU¥ I UDIEELOBRICETLIBEERE
B d b0, —BEICZ LV, LD
T, BEOBAANOENE R RLAE % FHVTY,
1 ~17ECIREE L

BATIE, BIFEBHBED) R 7 RRE T 15
e LT, MERREIFIRE R VE VBEDY LA
LawIisgEp2s-v Fox T €y I VDigE i
BT Yy I VDENEYHEEL L, IL
5. RO F ¥ ¥4 3 U DIEEDOFIEEH?2S
nmol/LEL F50 nmol/LA& IR DL % FEHL
B3, 30~495% T34l pg/H . 50~695%T1d6.3
pg BTH B0, LizhioT, 41+63)+2=
52ugllE%b, TOfE. 5 ug/HERANH
ek L,

24 ERI K (740OF/2)

DFER

Yy IUKEBRHRTAGEE, 748X
AFF ) v AB LA F X %0 LR
BERTE LTOINS OEYEEIZIZIZESE
LEZLENTWE, ¥¥ I VKOELREHEH
X, ooy ¥y FoMmo g E R T x

EHAL L, MEOREZRETHI LIZHDD

F7-, BUHEETALAECEFIATE ANV Y
CERIEEHALL., BEREART IO ERERAR
EHTHHD, &52, ¥ I VKIKGFHEHE
MGP (Matrix Gla Protein) OIEME LE L TH
RORKILEIET A2 EDEEREBIEHO
—DTHBHY, LhHrL, ATEY I VKRZED
HREIZERO LN TWAEDE, BEDE ZAME
BEICELTOARTH S, #2C, EFRIME
BEREE MR TAICLERLY Y I VKENES
HEEL LTY Y I VKOEEENEEYREL
775
2) EH R MERERE L T ILELREND
HZE*RE

M7+ 2%/ VEEOKTRMHAIEN VR
FfkTO bRy OEEIIRILRVEY
IVKEREY RO, ShEBLEL T4, &
BRZIRAEX BB C X AR E L L T80pg/H
(BN, KET2 kg, 7 A /5T ¥ OEFER
HAEY) FRA L, BREHD0.I5FETHFT

= S Y

%5 BAFOLY I 58

Yy Irsh RAE
€% % vBi 0.15 mg/L
¥y 3 VB2 0.40 mg/L
FAT VY 2.0 mg/L
¥4y 3 Bs 0.25 mg/L
0 54 4 g/l
¥4y I VBi 0.2 png/L
N bT OB 5.0 mg/L
AT 52 gl
¥y 3rC 50 mg/L
vy IvA 0352 mg/L
¥4y 3IVE 3.5 mg/L
Y45 310D 3 pg/l
vy IvK 5.17 pg/L

HIEIE o THRARAOHREZEHR T 5,
BABFTIETSug/HER D,
HEYF¥IUVKE

Yy 3 VKEIREOI A 2 EEFHEEICE T
LEZHARILImD TZ L, 4@, AETH
KEGEEESEEOBEYELFERLTC71 10
X/ VEAFF ) ADAEERYY I VKE
ELTAEFEIEELRE L2, 72720, MR
R DORBREBIERELEHTEZVEDX
FE ) IBEENTVWEDT, ZOLILE
HIZDWTIAFF/ V- T O5FE (649)
LEE LRDI-AFF ) V-4 (GTFE444.65)
MUBEAMELTE Y I VKEET D,

H.3LR (0~5h»BE&6~11PH) OREE
WEEORTHFELRECHWNS W AHE
1. 0~5»H

LR (0~5728) &, BAZELEBRL
TWAIRY ., BEILRET S, LMo T, &
HERNEBIIELE (AD) &L, BEEIZR
POy I VEEXRAE,OETE L, £
SICIRHENER T LD TURL,

2. 6~11»8

AR (6 ~117B) OARENEEIHTE
(AD) & L7z, &AM, OE (0~52H)
MoohE, LB (0~52H) ODBZEX
{(6 ~117* B DEE(0 ~ 52 H DIKE))* L@
B (18~298%) 25 04ME, A (18~295%)
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DT =5 X{(6 ~1172> B DERE)/(FLN(18~295%)
DEE))X1.3, DTODEOFHE L LT
E L7,
M. 70U LD BEEREENETHEEETE
ICHWS A=A
FREEILI5~29 2 ¥ — 212 LT, 2Rl
BEDERTIZER T 2, Lo L. IS
CRIIEDET 2 L4 EB LT, EARIZIS~
9mDBEEFLE L7z,
V. BROBERERAEOERES L EETICH
WHh =@
By I B ER L CHINE s
L7z,
V. BABORERNEAEDETHEEETIC
Buwbshi-#E
HERWICBIFOL Y I VEREE 1Y)
DWAEDPORE L7z, WIBIIEAELFAL
THhbHEL, 078 LEEA L7,

ik
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