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0000000000000000000000000000d
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0O®00o00000000 EDDOODOODOODOODOn (very
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O0000000000000D0D0000000O00O0OO
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LDLOOOOoOoOoO ®®O3)HDLOODDDDO00 4000
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o-TTPO DOCOOO0 “O00 o-TTPOOOOOOOODODOO
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O0O00O00D0ODODODODOD0ODOOO EODODDODODODODODODO 4mg0 O
0000 0000000000000 DOoOoDoDoO0®oooooo

221




Odo0ddodoooooooooooooD EODDOOoOOO0ODODODO
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O (-4 mg/day)*®000000000000000000000
0000000000000 DDO00O0DOO0DOoOoOooDoon
O000000D EDDOOO 15mg/day00000 EQDOOO
000000000000 D0000000000000O0 15 mg
010000000000 ®00000 EDOOOODOOOO
0000000000000 D0O000DO00DoOooDooO
0000000000000 D0D0 EDDDODO 8mg/day 000
0000000000 DOoOooDOooooo ®®¥goooooo
00 ED000000000000 (polyunsaturated fatty acidC
PUFA) 000000000000 O0DOOODODOO 0.4 mgl/g
PUFA®Y0

20000 000000000000 EDDODOOY0000O
00100000 0000500000 100000400 00
0720760000000000000000000000 %0
0000000000000 12yMO0O0O0OOOOO0OO0
07000000005400000000000 7-320 mg/day
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UMODODOODODOODOOOOO ED EARO 12 mg/dayd 00 CV
010%000 RDAD 15mg/dayd 0000000000000
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D000000000000D000000001989 00 RDA O
000 10mg/day 0000 @0
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0000000000000 0000000 EDOODOOOOO
00000000000 EDOODODOOOODOOOODOOO
00000000000 000000000000000000
0000000000000 0000000000 CODO0OO
(Glutathione)®*" D0 D 0DO0DO0O0OO0OO0OOO0OOOOODODODOOOO
00000000D00000000D0000000000000
EOOOD0OO0OO0DOO0O0OO0OOOD0OO0ODOEODOODOOO

HEEESETENE
— ~ B 0 0-1 %

D000 RDNA®ODO0DO00DD0OO0DO0ODD EDOODO
D000 AlO0000000 EC00O0OOOOOODDOOOOOO
D0D0O0D0 RDNAD 0-1000000000600000 3 mg/dayC
6-12 00 0O 4 mg/dayC]

=~ HEBFE/DAE L 1-19 5%

O0O000DO000O0O0O000ODbO0O EDOOOOOODOODbD
0O E00000DDO0OO000O /000 DRIYODOOO0OOOODOO
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goooooo

Alchild
= Algue X (BWiniig / BWaqui) > (1 + Growth factor)

Growth factor (GF)O 7 m-3 yr(J 0.3
4-18 yr boy[ 0.15
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14-18 yr girlO 0
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R—  HAEENE L BEEE/DERER E 2 AL EREERAZ RS

(ko) | (BW/B4) | (BW/B4)™ | (L+GF) (i"(‘i’fé);';s x &Bgvfméﬁ;% e
1-30 | 13 | 0203125 | 0302568 | 13 | 0393338 4.720056 5
460 | 20 | 0312500 | 0417963 | 115 | 0.480657 5.767885 6
7-90 | 28 | 0437500 | 0537940 | 115 | 0.618631 7.423567 8
10-1200 | 38 | 0593750 | 0676399 | 115 | 0.777858 9.334301 10
1315010 | 55 | 0.859375 | 0892550 | 115 | 1026443 | 12317317 12
16-18010 | 62 | 0.968750 | 0976470 | 115 | 1122040 | 13475282 14
190 -0 | 64 | 1.000000 | 1.000000 | 1 1000000 |  12.000000 12
(EI‘(‘Q; (BW/52) | (BW/52)° | (1+GF) (i"(‘i’fé);f xg(Bi\ijm??zg;-’S
101200 | 39 | 0.750000 | 0.805927 | 115 | 0926817 | 11.121799 1
131500 | 49 | 0.942308 | 0956411 | 1 0956411 | 11476932 12
1618001 | 51 | 0.980769 | 0.985542 | 1 0985542 | 11.826504 12
190 -0 | 52 | 1.000000 | 1.000000 | 1 1000000 |  12.000000 12

10-18 00000000000 1001201300000 13-1900
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O000000o0oooobonD I2mgl 0000000000000
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=~ RAEN 19 E
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OD0O0D0DD ECOOODODOOOODODDOOODOOOOOO EDDOO
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000000000000 000000000 216g/daydooonn
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17.9 g/day®0 12 mgo-TE/day 0000 O0OOODO PUFRACDCOODODODO
OO0 0550 06700000000 EDOOODODOODODODODODODOO
04mg/g00D0000 1993-199 00 0ODDOO ®oooooo0d
EDD0O0 102% 0000000 +0000000000000 ED
00000 12mgoe-TE/day0 0D 0000000000
O0000000000000000000 EQ0ODOOOOOO
D000 190000000000 EDDOOODODO 12 mg o-TE/dayC
00 AlD000O0D0ODDODOO0000OOD0DO00 AODDDO EDDO
DDD000 ®0oooo0D00000DO0000DDO0O0oonDo
D00 E0DDODOOODODOOOOODODODOOOODDOOOODDO
D000 (1999-2000) DO0O0O0O00 EDOOO0 ®ooooooooo
FOOOODDOOO0OODODO000 291%0 1061% 000000000
O000000D0ENOOODDOOO 42% 000000000000

VY ~ i LI Lo

0000 RDNA® OQOO0DOOODO0OODOOD EDODOOOODO
OO0 2mga-TE/daydOOODODODOOOOOODDOOOO0 ECDDODOO
000 14mgo-TE/dayD DOOOO0OD0D0O 3mga-TE/dayD OO OO0
D00D0000 EOODODOODOODOOD EDOOOOOO 15mg
a-TE/dayO

BAEER E FTERIKEREANFZRE

19931996 000000 OO0DD0O0000000O0O0000000
OO0 E0D000DODOOOO0OODOOOONDOONOO0O0oNooooon
D000000D000000000000 260150 10% 000 EOO
O0D000 320160 7% 000 EOODODODS50% 000000 EO
0O®0p0oo0oo000000D0DD EDODOOODOODOODO 7.8
O 73mga-TE/ay®0 0000000 650 61%0 00 1986-1988
0 1980-1981 00000 11.70 11.0mga-TE/dayd OO OO OO OO
®0pp 6120000000000 EDOOOOODO 942+ 0.34mg
o-TE/dayD DO O0O0DDO00 (10mgo-TE/day) 0D D O0O0O0O0D0O0O
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0000000000000 000000 EDOOODO 117+ 21mg
o-TE/day®0 0000000000000 000000D00000O
D000 EOQDOOO 12mgo-TE/day 000000000000 0O0O
EOODO0DOODOO0OOO0ODOODODOOODONOD E0DOODOO
D000000000D0000000000

BEREHEY
—~ 3k

O00000D0D0 E0DODOOOOOOODODOOOOOOOOO
D000DO0D KOoooo ®®opgoooooooooooooooo
OO0 E0D0O0OOOOO 400-800 IU/dayd 00 14-45000000
D000DD0o0o0ooo ®P0ooooo00o0o0DooOooonoo
O000000 2100 mg o-TE/day O O O O RRR-a-tocopherol O O O
D00000000Do00 00000 1,000 IU RRR-a-tocopherol O
000000000000 00 KODODODODOOOOOOOooOooooo
000000 -protein-induced by vitamin K absence-factor 110 O 0O O
DoO0ooooooooooooooooooo o

O000000000D0 E0DDOO AODODDOOOOODDOO
O00000D E0DDODOOOOOODDOOOOOOOODOOOO
D000000000000000 750 1U/day000 EQOODODOO
000000000 3A4(CYP3AY) CODDD™DDDOODOOOO
000000000000 00000D000OoooOo

Ko BVMIZHAERESR

mg/100 g o- E5RE | B-ZERRE | v-AERE - LA
ooo 0.29 0.06 0.19 0
oo 0.05 0.04 0.3 0
oo 0.51 0.1 0.74 0.12
oooo 0.98 0.37 0.76 0.09
oo 0.04 0 0 0
oo 1.43 0.74 1.23 0.68
oo 0.05 0.03 0.08 0.03
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mg/100 g o-EARE | B-ZEARE | v-AEREE - L E I
ooO 1.09 0 18.56 0.41
ooo 33.67 1.83 0 0
oo 2.71 0.52 3.56 0
oo 15.75 0 0.64 0
oo 9.48 0 5.79 0
oo 0.56 0.24 5.15 2.03
oo 1.48 0.51 10.01 3.91
oo 3.67 0.5 6.34 0.75
oooO 0.22 0 01 0.04
oooo 0.15 0 0.08 0.01
oo 0.68 0 0 0
oo 0.57 0 0 0
ooo 8.32 0 0 0
oo 5.8 0 0.19 0
oo 2.55 0 0 0
oo 3.86 0 0 0
oo 3.13 0 0.83 0
oo 0.08 0 0.01 0
ooooo 9.93 1.54 45.65 4.22
ooo 42.73 1.38 031 0.23
oooO 27.21 0.73 5.77 0.64
ooooooo 49.09 0 3.32 0.84
ooo 9.59 0 11.2 0.73
ooo 16.77 0.64 10.82 0.58
oo 32.45 121 2.19 0
ooo 13.65 0.8 36.14 0.57
oo 7.04 1.84 37.53 3.39
ooo 20.27 0.79 3.79 0.56
ooo 0.46 0 0 0
oo 4.4 0 0 0
oo 0.52 0 0.11 0
oo 0.5 0 0.25 0
oo 2.02 0 0 0
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OO0 /000 Food and Nutrition Board? 000 OO0 OO OO 500 mg
a-TE/kg/day all-rac-a-tocopherylacetate 0 D D OO0 OO0 dO0 00000
OO0 LOAELODOOO0OO0ODOOO0O0OOOO (uncertainty factord UF) 36
0=2x 2x 3x 3, LOAEL -~ NOAELO20 000 -0002000 -0
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species, RNS)O O OO COOODODO0OO0DODOOOOOOOOOOOODOO
0000000000000 00000D0O0o0oo coooonooa
O000000000000 ROSODOOOOOODOOO0ODOOOODOOO
OO0 isoprostane D0 U O0DO0O0O0OUO0OOO E0OOOOOOOOD E
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(glucuronic acid pathway) OO O OO0 COOOO0ODDOO0OOOOO
000000000000 0000000O00004d— L-gulonolactone
oxidaseD OO OO DOOODODOO0OO0OOODOOODODOOODO COOO
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000 CO0O0OD0000000DDO0O0D0NO000N0NO0onononooooo
0000000000000 D0000000000D00000noa
0000000000000 0000000D0 300mgO0O00nonon
00 (scurvy) 00000000000 DOO 2000 mg®o0

D00000O00CO000O06mg/dLOOD0OO0DNDOODO
D00D0D0D0OD0ODD COOODODOD 1500mgOO0000000O0non
COO0O0 0.1-039mg/dLO 000000000000 0.1mg/dLOO00
Dooo YoooooDO00O0O0000O00DDOO0OOOoOooOoC
oooooooo ®9g

0000000000 COOO0O0OOOOOOoOoDnD CcoOooo
0000000 COO0000DD0ODONO0O0OoOoooonoooooo
DOD0OD0D 100mgO0000000000000O00O0D0ODODOO
00 CO000DDO0DOO000ODOD 25% 0000 Co000g
D00000D00D0D200mgO0O000050% 0000 COOOOO
0O“0ooD0oo00D00 CO000DO00O0OOO0DOODOoOoog
ooooooooo ®o

HMERZECEESTHMEHEESERZE
—~ HAEER CHZIE

0000000000 COO00D0000000D00onooood
00000000000 000000000000000000O0O
0000000000000000000000000000000
000000000000 0000D00000D0000000000on
D00000000000000000000000000000 10
mgOOD0 COODDDODODDDDDO00 1989 0000 RDAYY O OO
08 0000RDNAODOOOOD COOODOOOOOOOODDOO
0000000000000 COO00D0000D000D000oooo

252




ODDOD0D0 60mgdO0 20000000 DRIS"O0OD0 920000000
DRIS®ODODDODOOOO0OOO0OOOO
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0000000 CO00D0000000000000000 OO0
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D0O0000 (optimal bene )™®000D000 90OmMgOOOO0O000O
OOLlevine 0 DDODOO00OODODOODODD COODODODODOOOOCO
D00D000000D000000D000050-90mgoOoon “on
O00000000000000 100mgO000 COO0O00O0000
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0000000000 100mgO000o0Oo0oooooooooog
gooodooooooooobbbbbbbbobooooodoouoo
00000000 COO0U0ooopoooboooooooogoooo
gboobobooboobboobuoobbooboobobo

bz
5 0.75 (BW/ 64)0'75 100 mg 0.75
(BW) (BW/64) | (BW/64) (1+GF) X (1+ GF) X §<B(\:/LV.|{(63A;:)) Al
1-30 13 | 0.20313 | 0.302568 1.3 0.393338 39 40
4-60 20 | 0.31250 | 0.417963 1.15 0.480657 48 50
7-90 28 | 0.43750 | 0.537940 1.15 0.618631 62 60
10-120 | 38 | 0.59375 | 0.676399 1.15 0.777858 78 80
13-150 55 | 0.85938 | 0.892559 1.15 1.026443 103 90
16-18 O 62 0.96875 | 0.976470 1.15 1.122940 112 100
190 - 64 | 1.00000 | 1.000000 1 1.000000 100 100
© 0.75 (BW/52)0'75 100 mJ 0.75
Bw) | BW/52) | (BW/S2)™ | (1+GF) | 001 ey | X &B(\ivlng)) Al
1-30 13 | 0.25000 | 0.353553 13 0.459619 46 40
4-60 19 | 0.36538 | 0.469962 1.15 0.540456 54 50
7-90 27 0.51923 | 0.611674 1.15 0.703426 70 60
10-12 O 39 0.75000 | 0.805927 1.15 0.926817 93 80
13-150 49 0.94231 | 0.956411 1 0.956411 96 90
16-180 | 51 | 0.98077 | 0.985542 1 0.985542 99 100
190 - 52 | 1.00000 | 1.000000 1 1.000000 100 100
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R el E R C 2 RDA CEEGEHRINE) K
UL (_ERR#IER)

il HEHB IR (M) EFR$EEGE (Mg)
060 Al=40
6-120 Al=50
1-30 40 400
460 50 650
7-90 60 650
10-12 O 80 1200
13-150 90 1800
16-18 O 100 1800
19-30 0 100 2000
31-500 100 2000
51-700 100 2000
710 - 100 2000
gooono +10 2000
goooo +10 2000
goooo +10 2000
ooo +40 2000

1.A:O00D0O0O00O00RDADDODOODDOOOODOOOODOOOOOOOOO
2. UL (Tolerable Upperintake Levels): 00 000000000000 DOODOOOOOOOO
O0OUL=LOAEL/ODODOODO
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0O B0 AlO0O 0.3mg

x 0-12 1A BHMIMEER B, 2 DRIs

Ga A (keal) 42 B, (mg)
0-30 100/kg Al=0.3
4-60 100/kg Al=0.3
7-90 100/kg AI=0.3

10-12 0 100/kg AI=0.3

o~ WERH/DE

FNB (Food and Nutrition Board) 0 1-300 480000000 B,
O RDAOOO 05mg/day 0 0.6mg/dayd 0000000000 ODOO
0000000 EARDDOD ®0OpoOoOoOoOoooDOoOD 1-50000
000 B,0000000D0000D00O B,00000D0D0O0ONDnOQ
O RDAOOO (048 mg/1000 kca)D D OO OO OOO6-800000
00 B,00000000000000000000 RDADDOO

0009-170000000000D00000000D0ODODOOO
OOFNBODO 9-1300 14-18000000000000 EAROOO
00000000000 B,0000DD0ODD0O RDADDOOO
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*= 118 RN E A/ DERHEA R B, Z DRIs

. [ B (keal) #E# B, (mg)
1-3 OO0 1350 0.6
4-6 0o 1800 1650 0.9 0.8
7-9 0o 2100 1900 1.0 0.9
10-12 0o 2350 2250 1.1 1.1
13-15 0o 2800 2350 1.3 1.1
16-18 0o 2900 2250 1.4 1.1
19- 0o 2400 1900 1.2 0.9

=~ kA

DDDDDDDDDDDDDDDDO.4mg/1000kcaIDDDDD
0B, 0000000000000 00000 RDAOO O.48mg/1000
kcalO

KM 19-70 IR RAEAZR B, 2 DRIs

A (keal) #EE & B, (mg)

Ml (%) AT I/F5 b 7 % 7
19-30 O0d 2400 1900 1.2 0.9
31-50 Ood 2400 1900 1.2 0.9
51-70 oo 2250 1800 12 0.9

/g~ EAEN

O0000D0D0D00000000000000000D0D0O B,00
000000000000 0D00000 B,00000o0ooooooo
OOTPPOOODODODODODODODODODODODODODODODODODOODOOOOOOO
0B,0000000DDODOD0OD000000000ONDODDOOOnDO
0 @00 Nichols® 000D DDODDODO0DO0OO0OODDODODOOOOO B,O0O
oooooo
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R

7155 EEENMEE SR B, 2 DRIs

. g (keal) #E4:# B, (mg)

Jlé:A 3 =R
R OR) MET B 5 P p p
71— oo 2150 1700 1.2 0.9

T~ 2t e LR AL

00000000000 000ooDoooo®ooooooooo
000000000 B,OOODO0OOFNBOOODOOODODODODOOO
00 03mg/dayd 000000000000 05mg/dayd 000000
0000000000000 D00000D00000DOoOoooooa
00000 B,000000000DN0D0DD0DN00OONDNO B,0OO
00000000000 15%0 EAR®Q

TN BHERWILEINAEAE B, Z DRIs
it (keal) #:2 B, (mg)
B +0 +0
el B + 300 +0.2
H= + 300 +0.2
MHFLEA + 500 +0.3

BIAAER B, SRS HREE IR

—~ REAYEKH
D0000D000000000000000000000000

N000000000B,000000

o R
D00000000000002001-200200000000000
0B, O00O00DO ®Q
00 1993-1996 0 0000000000000 000O0ONDooO
0OB,00O00onoo ®g
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#t BYPHEERB AR (LL100 AW AHAL)

BV 44 B, (mg)
INEAREF 241
%R 1.42
AR 1.25
=N 1.57
HOR 0.48
REEE R 0.34
F1 2 i 1.05
T4 (4B) 1.52
RESR (4) 0.71
B 0.56
FERTRE A 1.17
55K HAL 0.94
o as) 0.71
Ciiin 0.32
AT 0.35
AT 0.36
filt 1.30

0000000000000 0000000000000O0ooooooo®g

)\ 2001-2002 4 S /2 s Ak A 2K B SR

1 H R (mg)
il () % 2k
Mean = SEM Mean = SEM
6 1.2+ 0.1 1.3+ 0.2
7 14+ 0.1 1.1+ 0.1
8 13+ 01 12+ 0.1
9 13+ 01 11+ 0.1
10 14+ 0.1 16+ 0.2
11 19+ 0.3 13+ 0.1
12 1.7+ 04 1.3+ 0.1
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0019992000 0 00 0000000000000 00O0O0O0O0

B,0oOOooono ®Qg

KIL 1993-1996 4EEE A/ DA KRN Z B, IR

& H 8GR (mg)
Rl (%) B aZ
Mean = SEM Mean = SEM
13-18 1.36+ 1.05 097+ 155
19-44 144+ 1.89 1.08+ 1.18
45-64 116+ 0.91 1.08+ 1.28
Fet 1999-2000 4F =i i i 4 NHEAE 2R B, fiiitR
5 HFEHHE (mg)
Rl k) 5 2tk
Mean = SEM Mean = SEM
65-69 1.14+ 0.07 1.00+ 0.07
70-74 134+ 0.12 0.98+ 0.08
75-79 1.35+ 0.13 1.33+ 0.23
0 80 149+ 0.21 090+ 0.11
oo 1.29+ 0.07 1.04 + 0.07
=~ A LEEiE

O0080% 0000 B, 0000000000000 0O0O00O
O000O0o000(ETKAC) DODODOO B, OOO0oDOooooood
0O ETKACD 120000001150 ETKACO 1200000000
ETKACD 11500000

00 1993-199% 00 0000000000000 000o0oOg
O ETKACODOODOO

0020060 2008000000 24600 00000000DO0O0O
B.OODODOUODODODOUOODODOOODOoDoooooOooooog
0000000 2000000 B,00000 37%0

0000 B, 00D0ODO775% 000 734%0 0000000
00 1039%0 00 933%0 0000000 81.86 %0 0O 0O 83.33 %O
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2001-2002 000000000000 B, 00000000 DOOOO
0000 B, 000000 7./75% 000 734%0 00000000
0 1039%000 933%0 0000000 81.86 %0 00O 83.33 %0

Ft— 1993-1996 fEEE A /DA RRE N 2 HEAE R B B LB EIRRE

ETKAC
e (%) Bk 2t
Mean = SEM Mean = SEM
13-18 1134+ 0.071 1.128 + 0.068
19-44 1112+ 0.072 1.109 + 0.063
45-64 1.107 + 0.087 1.102 + 0.069

et 2001-2002 =g B/ NE R AR R B, 2 (BB EIRRE

ETKAC
iEle (k) 5% @ik
Mean = SEM Mean = SEM
6 1.08+ 0.01 1.04+ 0.01
7 1.05+ 0.01 1.06 £ 0.01
8 1.09+ 0.01 1.07+ 0.01
9 1.07+ 0.01 1.05+ 0.01
10 1.07+ 0.01 1.06 £ 0.01
11 1.08 + 0.01 1.06 £ 0.01
12 1.06 + 0.01 1.06 £ 0.01
b= 1999-2000 4 =i 5 24 N R B, LB EIRRE
ETKAC
iEle (k) 5% 2tk
Mean = SEM Mean = SEM
6500 1.10+ 0.01 1.09+ 0.01
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VY ~ 181 ps J B A B 1

00000000000 000 B,000000000000D000
Juguan DO O0D0DD 2040 650 700000000 B,00O0D0OO0
075%0000000B,000000000 23000 366%000
0O ETKACOODO 1.25%0000000000n0oo B,0000g
0000000000000 D0O0O0OD TPPODOOODOODOOOO
0000000000000 0000D0O0000DoOoooooa
0000000000000 0D0000D0OO00OO0DoOOoOooooo
000000000 000000D0D000 5ng/LlOD0000000ODOO
oo g

BEREEEY
— ~ R ELER

D000 50mg0000 B,000000D0000DDo0O0On
000000000000 10000 RDADOOODOOOOOODOODOO
O000000000D0O0O0oOoOooO

D00 50 mg/day D00 B,0000O000O00DOO0OO0ODOO
0000000000000 D00D0OD0000D0DOoOooDooDg
0B, 0D000D0DO0OO0DDO (anaphylaxis)D O D ODOOO0DOOOOO
0000000000000 0000D00D0O0OO0Doooooao ®9g
Royer-Morrot® 0 0 DD 000000 DODOO 500 mg/dayD 00000
O0ODOOOWrennD “Y0 98900000000 100mgO00 B,OO
00 1100000000000001000000000000 B, 0
0000000000000 0000000000oO0oDOooDoonDO
D000000D0000D00000O0OHayesD 000000000
00000 B,000000D0DDOO0ODD B,OODDOO Wernicke's
encephalopathy 0 0 0 0D 0000000O0OD0OOO0O0O 500 mg 00O
0OBO0O0O0DO0DODODOOO "o

D00D000000 B,000000000000 5mgO0aQ B,
00000000 DooooD ®ooooo0o0oo00Ooooonog
0000 B,0DOoOoooo “g
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T BREE R IR ZETE

0000000000 B,Ooooooo (tolerable upper levels, UL)
000000000 (lowest observed adverse e ect level, LOAEL)O O
0000000000 B,0O00O0O000O (no observed adverse e ect
level, NOAEL) O 900 mg/kg body weight/day“’0 0 000000000
O0O00d0o0B,OOODoog
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gooobobobobboodbobobodooobobuobobo
Oooo00oO00OO0o0ObO0oOobDO0oOooboobooo B, O0DbDOODOO
ood

SEECEIENEE
— ~ BYLMEE

000 B,00000 (ribo avin)D OO OO OO OO (heterocyclic
isoalloxazinering) DO OO (ribito) DO ODOOO0OO0OO0OOOOO0OOOO
0o00oooooooooboouooooboooobooooboouon
Odoooooooood

000 B,000000000OOOOog ( avin mononucleotide:
FMN)OOOOOOOOOO ( avin adenine dinucleotided FAD) O 0O O
00 0000000000000 0ooooooooooooo 90

— o~ BEALYRE

000 B,00l0D0000d0DDODU0OoOU0DDOO FMNO DO OO
FADOOOODOOODDOOOoODoDoDooooooOooooooood
dodooododoooboodoooooooobooooudooaa
0000000000000 0D0ODOoDooDoo ®oooooo
00000000t oobobooobooobobtuoon
000 FAD O kynurenine hydroxylased O O 0O O O O (tryptophan) O
OD0000000O00FMNOOODOOOOOOO 500 (pyridoxine
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5-phosphate) O 0D 0D D0 0000000 OOO5S OO (pyridoxal
5-phosphate)d O O O FAD O O O OO 0O O O 5,10-methylene-
tetrahydrofolate O O 5-methyl OO D 0OO0OOOOOOOO B,OOOO
00000 (homocysteine) DO 00O OO (methionine)D OO0 OO
B,O0OODDOODOODO ®D

=~ A PEIRIBARGE ~ e A B
(—) ik

O0000000 FMNOFAD O OOOOODODOOO0DOO
0000000000 ®0ooo00D00o0DoOoonooo
D000000D0D00000000 OFADO FMNO 0DOOOO
0000000000000 00D0O00D0O00oOooonoo
D0D00D00000 000000 ®Wooooooooooo
0000000000 —0000D00oooooooooo g
000000000000 0000000000D000O0noa
00000 ®opoooooooooooo ™®oooooo
DO000o0oo0ooooooo @0

0000000000000 D000DO0O0DooonoO
Dooooooooooo®ooooooooooooooo
DooooDooDo®ooooOoDOoDO0OD0O0ODOO0ODOoO0oQ
ooooooooooo ®o

0000000000000 DDDO0DD000000NOOQ
D00D00O0ooooooooooooDD ®o0oooooo
Doooooooooo ®ooooooooooooon ®g

0000000000000 D000D0O0O0DoooDoO
00000000000 OoOoOooooooooo ¢9¥g

(=)

0000000000000 000D0000oO0OooOQ
DOooDooooooo ®ooooooo00noooonoo
0000000000000 00000D0O00DOOooDoO
DO0000o0ooooooooooo o
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(=) Pttt
0000000000000 D000D0O000D0O0Ooonoa
0000000000000 D0000000D000000 60-70
%OoDOOooooooo ®oooooooDo00DoOooono
D000D000D000D0O00Y000000000nooonoo
D0o0O0DOooD®oooooooDoD ®ooooooono
DO00000ooDooooooooooooo ®o

MEER B, BRESTHMEEEERZIE
*‘%&i?Bzﬁ%i

000 B,000000000000000D00O000O000O0OO
Jo0odooodboootdo0o doooooouoobDooooooo
000000000000 000000O0 (normochromic normocytic
anemia)®0 000 B,00D0000O0DOODOOOOOODDOO
0000B,00000O B0 O0OOOO pyridoxine (pyridoxamine)
5'-phosphate oxidase0 0 0 0000000000000 FMNOOOO
®WopoooooDOoDODO0ODODO0ODODOODOODOOO0DOO B,OODODOOOO
oDoooo ¥

IS X | W) ) [y =1
(—) VR =
0000000000000 00D00000D000000
O0000000000000000 95%000000000
00000 20mg040mg0 60 mgO0 00000000000
00 27mg®0000D0000000D00DOooooonon
0990%O000000 B,0000000000 0000 FADO
D00 FMNO 0000000000000 B,0000D00OO
Dooo g
(Z) AEFRERBGREE) &
000000000000002030000000 B,
000000000000 D000000000000000
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(erythrocyte glutathione reductase activity coefficientd EGRAC)
00000000000 00000DDO0OO0OO0OOO B,000
Doooo%YoooooD0o0000000DNooooooag
0000 B,00000000000D00000N0NNNoODood
000 B,000000000D00D000000DDODOOd
D000D00000D020% 0000 B,OOOO0ODO EGRAC O
20 30000000B,00000000 ®O0OoOo2704700
O0000 EGRACD 1530000000000 1000 keal O O
00 042mgU0000 BOOOOODOODODDOD 160000
O000000000 EGRACOODODODOONOONDDDODOO B,O
D00D0000000000 01800 00000000000
D000 EGRACOOODODOODODODUODDUOOEGRAC OO
D0ooooooooooo ®oooooooooooonoog
O000000D0D0O00OO0OO0B,000000000000OO

OO0 Manore®? 00000 BOOODOOOOOODDOOOO
0O EGRACOODDDODDODOOOODDODDODOOOO 1mg
D000 BUO0D0DDODO 2-25000000000000000
0O14mgO000B0OD0DDD0OO000O0O0OO0OOOOODO 0.9
mgOOO00 B,00000D 2-250000000000000
000 16mgO000 B0
) HiAth

000000000000 00000O0O00D0OOoOoon B,
000000000000 B,00D00D00DD0ONDO B,O0O
®opoooooDD00000000 B,000000O0O0DDOO
ooooog

(

1]

= #EER B, 25 IR
(—) WEEZWITTIR
000000000000 00onoo0o B,000000on
00000B, 000000000000 0ONONOOOOCO B,O
0oooo
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1.000000000000000

(erythrocyte glutathione reductase activity coe cient, EGRAC)

EGRACOOOO FADODO EGROODOODOO FAD OO
EGROOODDODOODOOO ®ooooooooag

OOOEGRACDO 1.2

000120 EGRACDO 14

00 0EGRAC O 1.4%

00000000060 00000000 EGRACODODOO
+ 2x 0000 (meanx2SD)0 0000000 O0OEGRACO
1.34%90

2.00000008B,000
0000000000000 DOD B,00DD0OOOOO
D0000000D0000O0D90%oo0D ®opoooood
OOOFADOOOODOODOOOOODDDODOOOOODODOOO
00000000000 B,D00000O0DOOD %0
0000 400 nmol/L (15 ug/100 mL)
0000 270 nmol/L (10 ug/100 mL)

3240000000 B,0000

OHPLCODODO 2400000000 B,00O0OOOOOO
O®¥opopooooooooo

00000000 B,000D00O0O0n

0000 319 nmol (120 pg)/day®

0000 266 nmol (100 pg)/day“”

O0000O00000 (creatinine) 0 OO O B, 0000
OO0

0000 72 nmol (27 pg)/g creatinine®

0 O 050 - 72 nmol (19-27 ug)/g creatinine®

0000 50 nmol (19 pg)/g creatinine®
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(=)

D000000000000000O B,0000DOO0
OO0 1mgOO00 B,0000 400000000000000
B,0OODODDDD 2400000000 B,oooooo “o
0000000000000 0000 1AdmgDO 25mgOOn
0B,000 2400000000 B,0000000000 “g
00 Sauberlich 0O “YOoOooOOD 5mgO0O0 B,0O0D0OOO
400000000 B,000000O0O00O0 14mgOuOOOa
O000000000000 B,00O0DDOOOOOODOOO
0B,000000000000D0000D000DDONDNOOn
0B,000000000000D000D0D0O0O0OO0O0DOOn
000 B,000D000DD0DNDOONDDODNOOONDOOn
000000 ooooo *“goooooDo0DOoDoDnond
D00000000000000 (phenothiazine DO OO OO
o000 B,000 90

Hoey DD OO 180000000 B,0O0D0DOOOODO
O0o0000000D0D0OD0OD00O0 B,00000D0D0D0D000OO
0000000000000 0DDO0DO0ODOOD B,00OOO
ODODODOEGRACO EGRODDODODODODODOODODOO
000

0000 (cheilosis) 0 O 00O

goboooooooboboooobboooobbooon
ODO00o00000o0o0oB,00oood
HAEHR A2 DRIs A B HAKYE

OO000000DO0DOO0D0O0oo0o0oo0oooboooDg Booon
OO0 (DRIs)DO00OO00O0ODO0O0OO0OOOOOOOOOOOOO
Oo0o00D0O00000ooopoooooooOoOoOoOO0O B,O000
0000000000 (adequate intakeDANO OO O OOOO B,
OO00000D0000000 B,O0 AlDOD0O0OO0DOOoOOoOO
OO0o0O000o B,000
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OO0O0O0OO0ODRIsOOOO0ODDOOOOODOODDOO

(EAR) DO O EGRACUOOUDOODOOUOOOOUOO B,OOOOOO
oooooboOoOoOoOoO0o000o0ooooooboobooooo B,OoOog
O000D000DO00000 B,O EARDOD 1000 keal 0 O 0.45
mg“ODRIsO0 EAROO 200000 (coe cient of variation,
CVioloCviouoo 1l0%oooo 20 CvOoOO 97-98 % O
000000 B,00000 DRIsO 1200 EARDOODODOOOO
1000 kcal DO 055 mg OO0 B,OOOOOOooooOO B,OOO
oooooonod
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(1)

()

0O-6fH0D0D000000000000000DOOOONOO
OO000D000 B,0000 039mg*“0oo0oooonon
(World Health Organization, WHO) O 196500000000
00000 B,000OO0 031mg™®OoOoOoO0O000d B,00
0000 035mg/l00DD000D0D0D B,0000O0DnO0d
000 B,0000000D000000D0DDOO0 780 mlO
O00OAIDO 02700 030 mg/day0 OO0 0O

7-12 000000000 B0 AlDDOO0O0O00O0O0
O000O0AlL,O Alyex 000 70+ 00 46,0%°0000
00000 000000000 0D00000000oo 7-12
O000000000000 850000-600000000
6 000AlD 027mg/dayD 000000000 70 1200
OO0 AIOD 03500 040 mg/day0 0o

F— B E B, 2 R MERIUE (Al)
GH T R (kcal/kg) 44 £ B, (mg/day)
0-60 100 0.3
7-120 90 0.4
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OOO0D0D0D 1000kecal OO 053mgO 00 B,OoOOO “YO0o0
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O000000 00000000 2001-2002000000000
ooooooo0 “®poo0 B,0000N00N0NDN0N0NDNODNOO
O0D00000 13000 EGRACODODDODOOOOO
ODO00000D B,00000DDDDO0000ONDDODDOOO
0000000000000 0D00000DoOoooooonoo
00000 B,0000DD0OODNONO0NONONONDDDODOOO
OO0o00ooooooooo

K HEBUE/EEAE R B, 2 S MRS R

e . B (kcal/da 4t % B, (mg/da
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R T
oo 1150 0.6
1-3
og 1350 0.7
46 oag 1550 1400 0.9 0.8
oo 1800 1650 1.0 0.9
7.9 og 1800 1650 1.0 0.9
o 2100 1900 1.2 1.0
oo 2050 1950 1.1 1.1
10-12
og 2350 2250 1.3 1.2
o 2400 2050 1.3 1.1
13-15
oo 2800 2350 15 1.3
O 2150 1650 1.2 0.9
16-18
ogd 2900 2250 1.6 1.2
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00000 08mgOl00 B,0000O00O0OOODOOOODODOO
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00000000 080 09mg®*®000000000n 1.00 11
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0000 B,0 EARDOOO 1.1 mg/dayd 000 0.9 mg/dayD O
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0000000000000 00D0000000noooonoo
000000000000 O00000 B, 00000000000
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0000000000000 00D00OO B, 0DRIOODDOO
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00000000059 000000000 22mgO0O0
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iRl (k) LTI

) B 5 & 5 &
O 1850 1450 1.0 0.8
oo 2100 1650 1.2 0.9

19-30
00 2400 1900 13 1.0
O 2650 2100 15 1.2
O 1800 1450 1.0 0.8
oo 2100 1650 1.2 0.9

31-50
oo 2400 1900 1.3 1.0
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O 1700 1400 0.9 0.8
OO 1950 1600 11 0.9

51-70
oo 2250 1800 1.3 1.0
O 2500 2000 14 1.1
O 1600 1300 0.9 0.8
710 — 00 1900 1500 1.0 0.9
oo 2150 1700 1.2 1.0

O000000O B,000000OO0OOEAR =300+ 1000x 0.55 =
0.165 (mg/day)0 0000 DRIsOOOO0O0OO0OO0OO0 EARD 2
CV O 0.165x 120 % = 0.2 (mg/day)O
5. 000
O000000000000000000 500kecald 00O
0B,00000O0OOOOEARDO 500+ 1000 x 0.55=0.275
(mg/day)0 D000 DRIsOO0DOO0O0D0OOOO EARO 2CV =
0.165x 120% =0.33 0 0 0 0.4 mg/daydl O
O00000 BOODODOOODDODUOOODDODOOODDOOO
Oo000oodoooooboooooooooooooooa
ODo0dooOo B,000o0
(=) BIAHEER B, B&ilkil
0019992000 0 00 00 000ooooooooooao
DeS000000000BIO0000OOOOOn 257 %00
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0000000000 0000DDD BOODOOO0OODOOO

00000000000 000000D0DDO0OD0OOoOOOoooon B0

0000000000000 00O0D B,000D0OO0ONOONDOnO

000 ®0o0o0oB,0000000000D0DN0O0N0NOD0OONO0

0o0Q

o G
0000000000 B, 0000000000 0O0DODN 690
0700000000000000000000000O B,0000
09mgD 000000 DO0ODOOO (Recommended Daily Nutrient
Allowances, RDNA) O 75%“’0 00 7500 77000000000
D00D00000D00000 B,00D000 1.03mgd 0 RDNA O 84
%®OoOoOo 8008000000 ooonn ®o19-6400000
00000 B, 00000 RDNA®O QO 13-1800000000000
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O000D00D 8800 8900000 DNDNDO0NO0 65000000
D00000000000000 B,0000000 142+ 0.08 mgd
O000000D0D0000000 108%-139%0 0000000000
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00000000000 0000 B,0000000ONNDOOOOOO
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0000000000000 D00000D0000D0oOoo0ooooQ
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D0000000000000000000000000000000
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000000000 (lowest observed adverse e ect level, LOAEL) O O
000 (no observed adverse e ect level, NOAEL) D OO OOOoGOOOnO
000 B,0000 ®*®0pnooooonoi000noooooono
000000 B,000000D0000O0DDOO0

D0000000060mgOO0000 11.6mgO00 B,00O0
D0D0D000 ®0oo0o0000000DO0000oDoOoo0ooonog
00000000 (tolerable upper levels, UL) DO O OO O0O0OO0OO0OO0OO
O000000000 1994 0 Schoenen OO ® 0000000 490
00000000 400mg000 B,0030000000000000
0000000000000000000000000000000 B,
oooooo

000000000 B,0000000DDO0000ONNDOO
Ooooooon ®®ggpoooooooooo @000 Zempleni
00 ®ooo00 20mgd40mgd60mg0 00000000 B,0OO
D00D0000 27 mgd O Stripp® 000000500 500mg 000
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0000000000000 0D00Dooooo®®oooooon
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0000000000000 00000000000000000ono
000 B,000000000000000D0D0000D0DD00O0OO
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intake levels, UL) D OO O O0OO0OO0O0O00OO0OO0OO0O0OOO 35mg0d
(—) WERZWITTE
goddoooodoooooonoooooogoo
gooooootdoobooooodoooooooodoooda
Oodbooooboooooboouooouoooooooo
D0000000000000000 N-methyl-nicotinamide O
2-pyridone0 O O O O O pyridine nucleotidesO O O O OO OO
0000000 NADOOO 2-pyridoned 0 oon
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1.00

0000000000000 0000000000000
00000000 00N -methyl-nicotinamide O 2-pyridone
(N*-methyl-2-pyridone-5- carboxamide)d O O N'-methyl-
nicotinamide J O 0000 58 umol/dayd D OO0 O0oooooOd
D0D0O0O0D0 58-175umol/dayd 000000000 OO0
O O 2-pyridone O N'-methyl-nicotinamide 0 00000000
D00o000D0oO0o0oDOoOoooooooooooooon ®oo
00 0006-0 0 O (6-pyridoned N*-methyl-nicotinamide-3-
carboxamide) O N*'-methyl-nicotinamide D0 D0 000000
OOD0O0D00 (dermatitis) OO 00

2.00
(HOOO 2-000 (2-pyridone) O O

0000000000000 00000 2-000000
0O™0D0000 0000 70kg0000 20mgOO0000n
000000000 2-0000000 N-methyl-nicotinamide
O0000000000000000000000000000
Oooooooo

(2 0ooooooo (Erythrocyte Pyridine Nucleotides)

000 NADODODODOOOODODODOOOOODOODOOOO0O
D0000000000000D0 00060 10mgOOO0
D000000D00 NADDOOODO 70%000 NADP OO
Doooo®ooo0o00000000000000goon
( broblast) DO OO OODODDO NADOOOOOOoOOooo ®g
O0000000000000D000000000 NADODOO
0000000000000000000000000000
BOnpoogooooDo0o00DoDoooooo Y0

(=) wEFREENH R
1.00000

00000000000000000000000 30% O

000000000000 0000000000000000
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G0 QgpoOoOo0o0000ooDooooon (NAD)DODDOO
Oooooo (NADP) OOUOUDOoUOUoDoooooooooo
gbodbooooooooboobouodbonoooooooa
dooooooboouoooobouooooooooooooo
goooooooooooood

000000000 00oooooOoed0lbooooooo
odooooooboooooodooooooooooooonoa
0000000000000 0O00DOoOoOooooDooo Yoo
O0000000000carcinoid syndrome 000000000
0O 5-hydroxytryptophan OO OO0 0O O OO isoniazid O 00O
0000000000000 bOO00DDbOO00Dog BgOooooo
000000 BgOOOO OO Hartnup'sdisease D 000000
Ododobooboooooooooooooooono oo

godoooodooooooodnooodooodgno
00000000000 BgUoooooooooooooooo
00000000000o00o00o0 (tryptophan oxygenase)O
O0000oooood (quinolinate phosphoribosyl transferase)
O picolinate carboxylase 00 O
Ooooooooad

OD00000000ooooooooooo (ribo avin) O
000 B,Ooooooooooooodo (FMN)OOOOOOO
0 O pyridoxal 5-phosphated PLPO 00000000 PLP OO
0000000000000 0D0®I0ooooononoond
O000o0duoooooDog PLPODOOCOODOOOO ( avin
adenine dinucleotide, FAD) DO 0 0000 OoOO0OO0OO0OOdOoOO
OO0000000D000D0 BgOUOoDOOoOoooDooooooog
godoodoooooooootooouooodooodn
oo
Oooooooogd

o0 ouoooood
D00000D0D0000 N-methyl-nicotinamide 000D OO0

305




DO000000oo0ooooooono ¥ gooooooooon
00000000000000000O0000000O0O0000
0000000000000000O00O000 g

=~ RER 2 IR

OO0 DRsOOO0OODOOOOODOODODOODLOOOOOO
D00000000 00 AID02 0000000000000000
O000000000 (oral dose uptake tests)D OO O OO0 00000
O00000000000000000000000000
(—) #H

1.0060000

000000000000 00000000000 1.8
mg/L00 000000000 780mLOO0DODOOODOO 14
MmO OO0 o000 2mg 000600000 AlOO 2mg
NE/dayC

2.7-1000000200000 000 :
(1) Al = Algs x (Wy-gom/ Wtg.6,)" "

Al =14 x (8.78/498)*" 00000 20052008 OO OO
0000000007-1200000000000 878000
0600000000000 498000000000 7-1200
0O0O0D0D0O0 AlO 4 mg NE/dayd

(0000000 7-12000000000000000 1/2%0

00000000000 780mLO0 175mgO000000
00 146mgO0000 (NE)ODDDOOOO 2mgOO000
7-1200000 AlO 4mgNE/dayD OO0 200000000
00 4 mg NE/dayO

F— IR TR ZRRARTER

68 o it (keal) HRZE Al (mg NE/day)
0-60J 100/kg 2
7-120 90/kg 4
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(=)

Sl Bl /DA
gooooooooboobooooooooooooooo
go0pf0ooooooooobooboooooooonogoooon
0000000000000 U0UUUUU0oU0bDEAR
= EARqur ¥ (Whgniis/ Whaau)®”® x (1 O growth factor)D 0 0O O O
000000o00ooo0oonbD 1019000 booooooooag
ogoo0o0o0Oo0oooooooooobouoooooooooooo
Ooooooogogooooooooooooooooooood
O00ooooooooogooogoooooooouoooog
googooogoogogoooggooooooooooog
ogooooooooooooooooboooooooboooboboooo
ooooooooooonod
AR N BLZAE N
goooooooooooooobootoooboonouooog
goooogoooooooogooogoooonoooogg

R 1 E 195 ~ SE R E/VEZ R 2 5 IR
. it (keal) 1% RDA (mg NE/day)
aEle (%) IS
! 5 | % 5|
oo 1150 8
1-3
oo 1350 9
4-6 oo 1550 1400 10 9
oo 1800 1650 12 11
79 oo 1800 1650 12 11
oo 2100 1900 14 12
Ood 2050 1950 13 13
10-12
oo 2350 2250 15 15
oo 2400 2050 16 13
13-15
0o 2800 2350 18 15
O 2150 1650 14 11
oo 2500 1900 16 12
16-18
oo 2900 2250 18 15
0 3350 2550 21 17
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R 195D ERAN Z H R R

= A i =
FGR) | B AL (keal) RDA (fmiﬁri/day)
5B Z 5 Z
0 1850 1450 12 10
1930 00 2150 1650 14 11
0o 2400 1900 16 14
0 2700 2100 17 14
0 1800 1450 12 10
2150 0o 2100 1650 14 11
0o 2400 1900 16 14
0 2650 2100 17 14
0 1700 1400 12 10
0o 1950 1600 14 11
S1=70 oo 2250 1800 16 14
0 2500 2000 17 14
0 1650 1300 12 10
71~ 0o 1900 1500 14 11
00 2150 1700 16 14

D00D0D0000O000D00DODOD4.8 mg NE/1000 keald
O0ORDAUOODUODORDA=EARO 2CVOODOD CV O
130000 63mgNE/1000 kcal D DO O OOOODODODOOOO
0000000000000 00D0O00D0O0ooooonoo
0000000000000 0000DDDOOOoOoOoOoooo
000000000000 00000D0O000Oooooo
0000000000000 00000D000D000ooDoQ
0000 7000000000000000000000
(PY) H4
0000000000000 ®ooooooooooooo
D0D0000D (O0300keca) 0D OODODOODOODOODOO
300 x 6.3 mg NE/1000 kcal =2 mg NE/dayO
() WLy
D00000000000o0oooooo()ooooooo
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OO0 (0D1mgoUoooooooo (780 mL/day x 1.8 mg/L =14
mg/day)0 0 EAR =00 24 mg NE/dayD O 0O EAR OO 1300
0ORDADO 4mgNE/dayD (ID 00000000000 OOOO
00 ®ooDoooooDooo (050keal) 0000000000
0000500 x 6.3 mg NE/1000 kecal =4 mg NE/dayD 0 OO0 O
00000000 4mgNE/dayd

B AR us R S a AR LIS 14 5 7 R P AR R 1%

— ~ FEAYRKIE
00000O000000000000000000000000

N00D00000000000000000000000
000000000000 00000000000000000

N000DD00000000000000000000000000

0000000000000 BOB,0B0000000000000

N000000000000000000

o~ BEGE

D0000000 000000000 1993-1996 000000
0000000024 000000000000000000000
0D®0p000000000D000Og 162mgd00 11.8mgd OO
13-150000016-18000000000000000000O0O0
0000000000000 D000 (1999-2000 NAHSIT) 0O O O
D000000D000000DRIO141% 0 121%0000000
(2001-2002 NAHSI® O O ODOODOOOO0DO0OO0ODOOO0OO0ODOOO0
0000000000 6-90010-1200000000 25%03.1% O
0000000000000 00000000000000000 121
%0 239%]00000000000000000000

000000000000 0000D00000000000D0On
000000000000 00000000000000000000
00000000000 Fukuwatari and Shibatak® 000000000
0000000000D000000000000000000 60mg O
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D0000 1mgO0O0000002040000000000000 67
mgODOO000D0D0O0 1mgOO0O 0

— ~ R ELER

000000000000000000000000000000
0000000000000000000000000000000
00000000000000000000000000000000
000000000000 00000000000000000000
000000000000 00000000000000000000
0000000 (UL OO0

o R EE R BRI 2 5T E

00000 (tolerable upper intake levels, UL) DO 0000000
0000000000000 00000000000000000a0
000000000 000000000000 (LOAEL) O 50 mg/day
(USDA 19980 D 000 doooooooooooooooooon
00000000000 (NOAEL) O 500 mg/dayd LOAEL O 1000
mg/day (USDA 1998)0 D D 00000000 3000mg 000000
0000000000000 0 NOAEL OO 1500 mg/dayd LOAEL O
3000 mg/day0 0D 0D 000000000000 ODOOOOOOOUL
O LOAEL D OO0 0DODODOOO ULD 3bmg/dayD 00000 Oooo
00 (USDA 1998)0
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000 B,
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00 ooobooooo0 ooooboooboobobobbobbbobbbo
0000000 BOODODOODODOO 2001 00000000000
0000000000000 0000 BgOOOOOoOooooOoOoo 2001
D00 200000000000000000D00000000O00DO0
gboddoooooooooobobobbbbobbbbboboooooo
ooobooooobobboooobuoooobbboooobbuon
0000000000000 00O000O0O0DO0O0DOoO BgOoooO
0000000000000 00 BgOOOOooOoooooooooO
000 B O0ODODODDOOO0ODOODODOO0OO0DO0OooOoooooooonog
gboddoooooouooooobouoobbbbbboooooood
goooooood

SEE{CEIRINEE
— >~ BYEME

00000000 BOOOOOODOOOOOO (pyridoxine)O
0O 0O 0O (pyridoxal)D O O O (pyridoxamine)d 0O O O O O (pyridoxine
5-phosphate)d O O O 0O O (pyridoxal 5-phosphate)d O O O O O
(pyridoxamine 5-phosphate) 0 0 00 B O OO O OODOOoOdOooOoOOd
Do0ooooooooooooo ®0

— o BERLYIRE
0000000000000000000000 100000000
DO0000000o0ooooooooooooooooo %0
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=~ A PEIRIBARGE ~ e A B
(— ) MRl 7 7%
0000000 B, 000000 ODDODOODODODOOO
0000000000 B,ODOO0DDDOO0OODDDOOD Yooo
0000000000000 00000000000O0onoOg
000000000000 000D000DO0ODO00DOooDoDOd
000 00D 000000000000 D0000DOooono
O00D0000000 BOOOOODODOOOD ByODOOOOO
00000000000 B, 0DOO0DOOO0DO0ODO0DODOOnQ
(nonsaturable passive di usion)®O
(=) 4fn
0000000000000 0DDO0OO0 B, O0O0DDOOOO
0000000000000 D0000DO00DoOooooa
0000000000000 O0O0D0O0ODOooDOooooDO “oog
O000000D000000000000000D000O0noa
00 BOO0O00D0DDODO0O0DDDONONONDDONOONnonooQ
000000 oD *opooo0oo00D00D B ODOOOOO
00 “g
(=) Bt
000 BeOOOOOOoOO (phosphatase) OO OoOooOOnO
D0000000000000000000 (pyridoxal oxidase)
000000 (4-pyridoxicacid) Jooooooooo “ooo
D000000D00D0 BODODODODOOO0O0O0O0DDoODoOoOd
0000B0D0D00O0DDOD0DDODOODOOoOooDO *9g

ML E R RREEHERRZIE
— BRARZ

000 B OOODUOOOO0OO0OO0O0O0OOO0O (seborrheic dermatitis) O
00000 (microcyticanemia) 0 0O O O OO (epileptiform convulsions)
000000 (depression and confusion)*’ 0 00000000000
O00000000000000000000000 aminolevulinate
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synthase 0 D 000D 00D DO0OO0D0OOODO0ODODODODOODO
decarboxylase 0000000000 ODODOOOOO BsOOOODOOO
Dooooo ®¥0000 (electrocephalogram) 000000 OO0 By
oooo 0000000 BgOOOOO 0.05mg0011 000000
D0000D00 120000000000000000000 B,OOO
Doog ™o

BB ] PIRETEFE A

000000000 BO0O00DDDODDONOONONONONONOnOoOO
DO00D0000DD O20nmol/LOC000 BgoOOooooooo g
D0000DOoDooooooo ®ooooDo0oooonoooono
0BD/0000000D0O00DO0D00DO0ODOO B,OOODOO
0000000000000 0D00OD0D0OD B,OOODOODODOOO
00000 BOOOOOO0OOOODDDODOOOOOOOONDOOOO
0000000 BOOOOO0O0O0DDODODOOOO0OONONDOOOO
000000000 BO0O0OO0O00DDDDDONONONONO0ONNDnOOoOO
012%021% 0000000000000 Booooo ®oooo
D0D0D0D0D0D0D0D0O0 isoniazidd L-dopaD DO D OO Y0oo ®oC
O000o0o0oooooooo

SERSTENE
— ~ B5 0 0-1 5%

D000 DRIDOODDOOODOO B,OODOOOODDOOODO
(Al adequate intake) O 000000000 BgOOOOOO 3~000
000000 BOOOOOOO0ODDDODODOOOOOOONDODOOO
OO0 B,OOOOO 110-169 ¢/L*®0 000000000 DDODO 780
mL*? 0000000000 BOO DO 0.086 O 0.132 mg/dayd O
@OoooDOooO00000D 60000000000 D0ODOODO By
OO0O0D0D0 0.07-013mg/dayd 00000000 ODODOD 60000
O000D0D0000000 BOOOOOO 0.1 mg/dayd
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000 7-1200 AlOO0OO0OO0OOOOO0O00O00O0ODOOOO
EARig O EARgure X (BWepiig / BW,au)*™® x (1 O growth factor)

D00 7-1200 AlDDO0DO0OD0O00O0O 7-1200000 BgOO
0000 0.3mg/dayd

Z~1-3 5%~ 4-6 % B 79 RS

000000000 1-3004-6007-90000000 BgO
EAR O RDADOODODO0OODO00DO00000000000000 BeO
EARD 121000000 EARD 12500000000 EAR12000
0oooo

EAR g 0 EARur X (BWenitg / BWagui)*™® x (1 0 growth factor)

*i— HERERVEBRGIEMAESE B2 Al {HX EAR HGTE
(E::S; (BW/64) | (BW64)'™ | (1+GF) (E‘(V(\g/fé);;s x g(égv:rgzg;))"“
7-120 | 9 | 01406 | 02296 13 0.2985 0.3582
1-30 | 13| 02031 | 03025 13 0.3933 0.4720
460 | 20| 03125 | 04179 | 115 0.4807 0.5768
790 | 28 | 04375 | 05379 | 115 0.6186 0.7424
101200 | 38 | 05938 | 06764 | 115 0.7779 0.9334
131500 | 55 | 08504 | 08926 | 115 1.0264 12317
16-1800 | 62 | 09688 | 09765 | 115 11229 13475
g(‘s; (BW/52) | (BW/52)°" | (1+GF) ('f("("ll fé);;s x g(é(\izvlnégg;“
10-1200 | 39 | 07500 | 08059 | 115 0.9268 11122
131500 | 49 | 09423 | 0.9564 1 0.9564 11477
161800 | 51 | 09807 | 0.9855 1 0.9855 11827

EARitg 0 EAR e X (BWenina / BW,e)” ™ x (1 0 growth factor)
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O000 30000000 0304-18 00000 4-1300000
00000 0.150

1-3004-600 790000 EARODOODODOO1-3004-60
0790000000 BsOOOOOOOO 040050 0.7 mg/dayd O
OD00000000000 200000000 97-98% 000000
O0000D0000D 13004600 790000000 BsOODO
00000 0.500.60 0.8 mg/ dayd

= ~ 10-18 pRAF# % /DA

D000 10-180000000000000 B,OODODODODODODO
OOO0OChang 00 YPO00000000 1340 13-150000000
00000 B, 0D0OO00OD 13-150000000000 BeOOO0oOo0O
000 104+ 024mg/day 0 083+ 026 mg/day0 000 donon
D00 (>35nmol/L)I0D00O0D0OON (EALT-AC) (<1.25) O EAST-
AC(<18)00DODDOO (>30pmol/day) DD DOOODDOOOO
12-150000000000000 B,OODO00O0ODOO00ODD 1.01
0 089%0[0 16~18 0000000000 D0ODO BOOODODOOO
D000 1080 1.0l mg/day*™®0 00000000000 O0OoOooon
0000000000 B, ODOOOODDOOODDOOODDOOOnO
0000000000000 0DD0OD0000000000000000
000 B0DDDD00000000000UONDN B,OOODODODODOO
000000000000 0000D000D0000D B,OOOoOoOoO
0000000000000000000000 B000000ooaQ

4-18 0000 413000000000 0.45010-12 00 13-15
0016-18 000000000 3805 0 6200000000000
BO0OOODDDOOO 0901200 1.3 mg/dayd 10-12 00 13-15 0O
16-18 000000000 390490 51000000000 B,OODO
D000 1lmg/dayD 0000000000000 20000000
097-98% 0000000000000000 10-120013-1500
16-18 000000 B,OOODODDDODO 13014 0 1.5 mg/dayd O O
0000 BODDDO0OD 1.301.30 1.3 mg/dayC
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/g ~ 19-30 j5%

D0D0D000 000000000 000 910000000000
000000000 0000O0 B,OOOOOOOOODODO 2001000
O00000000000000019-30000000000000 By
000000 1.25mg/day0 0 00000 1.5 mg/dayd

1998 0 0000000000000 O00uoo (Dietary Reference
Intakes, DRI) 0 0 1931 0 000000 OB OOODODOO 11
mg/dayd 000000 1.3 mg/day 02001 00 Hansen 00 @00 7
021-37 0000000 700 1.0mg/day 0000 BgO 1.2 g/day O
O0000 00000000 2000 1.5mg/dayd 2000 2.1 mg/day
02000 27mg/day0 000 B,OOODODOOOO B,OOOOOO
D0000000000000000 BO0OO0OOO0O 1.2 mg/dayd O
D00D00 1.7 mg/dayd 2002 DO Kwak 00 P00 80 21-37 00
0000000 BU0D0D00DODUOONODODODOODODO >15
mg/day 0 000 BsOODODODODOOOODODUOOOoooog (lymphocyte
proliferation)J 2008 O O Morris 0 0 ® 00 00O NHANES 2003-2004
D0000060000 1000000000000000000O0000
O0000000BODO0OO00000013-200021-4400 34500
D0000000ooo020mmol/LO00 19% 0000000000
O0000 20mmol/LO0000 12%014% 0 19%0000000
D000020-25%000 13000000000000000000
O0000000D0000020nmol/LO0000DO 37-40%00000
O000000000000000 134 0000000000000
020nmol/LO0000000 73-78% 00000000 BOOO 2-2.9
mg/day 0000000000000 20nmol/LO00 3%00000
000000 BOD 3-49mg0 <2mgO0O000O000ODOO 20
nmol/L0D0 0000000 O00Morris00 ®000000 3-4.9 mg
O000BOODDODOOO0DDDDODO0D000N0N0N0N00N00NONODOO
D000000000000 BsOOOooOOd (1.3 mg/day) O

0000000000000 B, 000000 ODODO 200300
00 ®p0oo0000000 0289+ 5500 00000 0229+
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S5H00 0000000000 BgOooDDoDDOoUoOoUOOoOoOoOoOooad
000000 BOOOOOO 0.94mg (95% Cl, 0.8-1.1) O 1.05 mg
(5% Cl,09-12) 0000000000000 20 nmol/LO O OO 585
nmol/L (95 % Cl, 48.2-68.7) O 85.9 nmol/L (95 % CI, 73.4-98.5) O 2003
O00O0O0O000000D0 DACH (reference values for nutrient intakes)
0019200000000 BgOOOOOO 1.5mg/dayd 0o 1.2
mg/day ®“02004 DO Cho O Lim®P 0 29400000 017-2500 O
O00000000000000000DD BgOhooooooood
0000000000 15+ 08mg/day0 000 B ODOOoooooOO
000 293+ 168nmol/LO 00O 17-2500000 B,OoOOOO0O 1.6
mg/day 0 OO 1.5mg/day02005 OO0 0000000 oooooood
(Dietary Reference Intakes for Japanese 20050 DRIs-J) O O 18-29 0O O
000 B ODOD0OO0O0O0D 1.1mg/daydOd0d 1.0 mg/dayd DO 000
0 1.4mg/day O OO 1.2 mg/day ®0

0000000 0D019-300000000 BgOboooo 1.0-1.2
mg/day0 000000000000 1.2-1.7mg/dayd 0000000
BsOOODOO 1.25mg/day 0 1.5mg/day0 000000000 ooon
0000000000000 00D000D Bgoobhooooooooo
00000 1.5 mg/day0

fi ~ 31-50 3%

1998 000000000000 oooooog (DRI OO 31-50
O0000000000 B OOOD0OOO 11mg/dayd 00000
O 1.3mg/day ®02003 0 0 00O DO DO OOOO DACH (reference
values for nutrient intakes) 00 25-51 00000000 BsOo oo OO
0 1.5 mg/day 0 OO 1.2 mg/day ®02004 OO Massé OO0 o000
00419+ 4800 0000 O054.0+ 3800 0 300000000
BODODDDODDUOOODODOOODODODOOOOOO BgoooO 163+ 05
mg/day0 0 00000000000 BsOooOoOO 1.97+ 0.4 mg/day0 O
000000000000000000000000 20 nmol/LO 2005
O0000000000000000O (Dietary Reference Intakes for
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Japanese 20050 DRIs-)) 00 304900000000 BOooooOoQ
0 11mg/day 000 1.0mg/dayd 00O OO0 14mg/dayd oo 1.2
mg/day 0000000000 D 1993-1996 000000000 OO
D000000D00000DOD0O0 B,OO0DODOO00DODOO0ODDO
D000 BU0DD000DNDDOOONDDO0OONDDOOOooog
00000000 B,O000DODOOOODODO
0000000000000 31-5000000000 B,OOOO
D00000000000000000D0000000000 BODOO
D000000D0000000O0 1.5 mg/dayd

75~ 51BN

0000000000000 0000000000000000
O000000000000000 B, 00000000 DO 19.3%0
O00D0D 127%00000000000000000000000
020nmol/L 000000000000 000 BODODODOO 1.34+
008mg0 000000000 BOOOOO 1.05+ 0.06 mg®'0 00
200800 000000000050-69 000 70000000 BgO
00000 11mg/dayD 00 1.0mg/dayD 000000 oo 1.4 mg/
dayd OO 1.2mg/day® 0000000 2005600000 51-70 OO
071000000 BgOOODO 1.3mg/dayD 000 B,OOOOOO
1.5mg/day 0000000 ODDOD0OD0OO0DDOO 0DO0O0OOODOO
00 B, 00000051 00000000000 B,OODOODOOO
1.3 mg/day0

0000000000000 0000000000000000
O00D000000000200000000 97-98% 000000
D000000005 00000000000 B, 000000 1.6
mg/day0]
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-+~ A

0000000000000 000000D00000DOoOOnOO
Dooo®®¥opooooo0000000BODODDO0 1.24-155
mg/day0 00 000000000000 166nmol/L0DOO0O00ODO
000000000000 1mg0O0OO0000 00O0D0O0D00O 2.2-2.52
mgl Bs0OOODOOODODODDDODOO ®®YI0o0oooooooon
00 BO0ODDODODODDODOOOO B,ODOODDOOODOOOODDOO
0000000000000 0D00000000000000O0onono
00000000000 158 myg/dayD 0000000000000 2
000000000000 BODOOD0DO 1.9 mg/dayd

J\ ~ TELI

O000000D0D0 BOOOOOODOOODDOOOD B,OoDOODO
oog %4 0pgp 1-60000000000 B,OOOOO 1.3-1.55
mg/dayD 0000000 BOOOO 1.9-21mg/day 0000000
0000000000000 00 B®oooooooooooao
0B UOODODODODOOBODOODODODDO 1.6mg/dayd 00000
OOo00DDDD2000000000000B00000O0O 1.9
mg/dayC]

B A#E XK B, = &AM TR A bR AERA %
— ~ BEIANAAEE B B ENEE

DD000D00D000D00 (NAHSIT 11O 1993-1996)* 0 0 O
00000000000 BOO0ODODOD 40-700000000000
D000 378+ 09nmol/LO000O B,OODOOOOODODO 324 %0
65000000000000000000000000D00 51.0+ 6.0
nmol/L 0 389+ 38nmol/LOD0 0000000000 BODOOOOO
0 26 % O 30.8 %0

19992000 0 00000000000 000OO (NAHSIT IO
1999-2000)*0 000000000 6500000000000 000
D00000D000000 446+ 09nmol/L0163% 0000000
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0B 00000000 OONOONONONONODOD 418+ 1.1nmol/LOODO
0000000000000 477+ 11nmol/LO0DDOO B, OOOODO
0000 193% 0000000 127%000000000000000
000000000 000000000000 B,00OO0O0ODODODDOO
0000000000000 B,OODODOO0O0DDO0O0DDOOnO
0000000000 600000000000 BODODOOOO 1.21
+ 006mg0 0000000 B,OOOO 1.34+ 0.08mgd IO 0000
00 B,OODOD 105+ 006 mgl 0000000 "“oooooooO
0000 BOD0ODDOD0OO0O0O0O0DNDODODODOOO B,OOOODOO
000000000000 D000000000 920000500000
D0D00000BOODDOO (1.6mg/day)D 000000000 ODOO
00000 B,O000000O0O000DNDNDONO0ODDDO B,OOODOO
00000000000 BODODDODDDNONNNNNNONONONONDOO
0000000000000 B,OO0O00000N0N0N0N0NNONONODODO
00000000000 00000000000D0DOO
DO0DO0DO0OO0DO0ODDOO0DO (NAHSIT O2001-2002) O
2001-2002 000 6-15000000000000 “OOo000000
0000000000 D0D0O 434+ 196 nmol/LO0O000OOOOOO
O00000D 407+ 178nmol/LOC00DOO0O0DOOOOOO0O 20
nmol/LODDD B OODDDDDDDDDDDDDDND 49% 0000
055%00000000B,0000000000000000DODOO
000000 B,OODDDODOODODODOOOOODDDOOOO 7-120
D000000000000D000000 382+ 33nmol/LO00DODO
0000000000000 315+ 18nmol/L00000 341% 00
000 405% 00000000 B,O000000O0O0O0O0OD0O00OO
00000000 BOODODDDODDO0O0ONONON0N0N0NONONNODOO
0000000000000 0D000000000000000Oo0O
O000000 B,OODODOD 139%000000000000000
O000O00D0D0D00000000000000OO
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=~ =2 R A R T

1949 O O Rinehart O Greenberg™® 000000000000 B
0000000000000 000D0O0 B,OO0DOO0OOO0DOnO
000000000000 0000D0DoooDo “ooooooo
O®oopooooo “®ooooo ®ooooo ®™Poooooon
00000000 ooo®ooooo0oooD000n B,OoOooOoO
ODODO0D0D0DO (homocysteine) D0 OOOO DODODODO B, OODOO
0000000000000 D00000D0000O0DoOoOoooooag
00000000000 000D000000D00000oDoOooonoo
0B O0O0D0DDO0DDOO0DNODOND0ODNDONDDONDNOONnOoOO
DoooD ®0pooo0000D0D0000onDoooooonono
0000000000000 D0O000D00000DoOooonoo
000000000 DO00000DO00000D0OOD ByOOoOO
0000000 (methionine loading) DO O 000000000 OOO
D0o0o00 ®“oooo00000000D00N00 B, O00O00nOn
000000000000 0000000D BOO0O0OO0O00noooO
D000000000Davis0O0O ®oooo0o0oonn BsooooO (05
mg/day) 00000000000 00000O0DDOODOOOOOOO
000000 B,OOODOOOOOODDDOODODOOOOOOODDOO

BECEHEY

0000 20006000 mg/day D000 B, OOOODOODOOODODO
00000 ®000000000000000000 BOODOOO0O
O0000®*0000000000000000000000000
000000000000 00000D000 BsO NOAELO DO O 200
mg/day™®0 00000000 100-300 mg/day D 0000000000
0D400000000000000000®00000000 2000
D000000D0DO00 100 mg/dayd 00000 1900000000
D000000000000000000000000000000 By
000000000 80mg/dayl 0000000000 B,OO0O0O0O
0000000000000 000000000000000-1200
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00000000 0O0oooooon BgOboooOhoooDoOoOoOoo
1-3000030mg/day04-6 0O 7-9 0O O O O 40 mg/dayD 10-12 0O O
13-15 0 0 60 mg/day0) 16-18 00 0 80 mg/day] 19-30 0O O 80 mg/day
0 0O 0O 080 mg/dayd O O O O 80 mg/day0
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=41 2010 #E R B, FHIRNS % &

G o Al (mg/day) UL (mg/day)

0-6 H 0.3

7-12 H 0.3

RDA
0 0

1-3 5% 0.5 30

4-6 5% 0.6 40

7-9 5% 0.8 40
10-12 5% 1.3 1.3 60
13-15 5% 14 13 60
16-18 5% 15 1.3 80
19-30 7% 15 15 80
31-50 5% 15 15 80
51-70 5% 1.6 1.6 80
= 1.6 16 80
P20 1.9 80

LI 1.9 80
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Oo0o0o0o0o0B,00000000000O0O (cobalamin)O O
000000000 B,000O0000O0O0O0OOOOO (methionine
synthase) 0O O O O O O CoA O O O (methylmalonyl-Coenzyme A
mutase) D 0000000000000 B,OOODOODOOOOOOO
Jdodooodoooooooooooooooboooooooaa
0000000 ooobuboooobooobobotbooon
00000 -0000000 (S-adenosylmethionine) D OO0 OO0 OO
Oo000000d0 Bpdd00dO0oDoDoDoOOoOOODODODOO0000oOoOoao
DNAOODOODODOO Bp,dOoOooOd CoAAUODDUooonooon
0000000000000 00000000 deoxyadenosylcobalamin
0000000000 CCAOUOOO0O0OO0O CoA (succinyl-CoA)O O
0000 B,O0OOOOOOOOO (methylmalonicacidemia)D O O O O
ODooodooO (methylmalonicacid: MMA) DO OOOOOO B,OOO
OD00000000000000D0DDoDDoDoDoDDODOODODOOO0 By
ddbooodoooodboooobooodb bobooooooooogd
O000O000 DODOoO000oooooooo00Q B,0OoO B,OO
000000000 B, 00000000 O0oDooOooOoDoDooOoOon
ooooooooooooooo Bp,OoOo MMADOOODOOODODODO
O0000000000oo0oooD B,OOODOO (estimated average
requirement, EAR) 0 20pug0 00 97-98% 00000000000 By,
000000 (recommended dietary allowance, RDA) O 2.4 ugd 0 0O O
0000000 B,00000D000D000 6-129000019-50 00
005100000000 B,000000000D0000O0O0OO0DOO0
Ood0oooboooOo BpO0O0OU0O0oOoOooooODoOOoDOoOoOoooo
000 B,000000000O0OO B,OOOOOO (tolerable upper
intake levels, UL)OD OO O QOOO0O
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ESEECEEE
— ~ BYLEE
0o0o0B,000d00d0fd0d0OODoDOoDOoOOoODoDOoODOoODDODDODODO-000
(cobalamin)D OO0 B, OO ODODOOOOO (pyrro) DO OO OO
O (corrinring) 000000000000 ODOOODOOODOOOOO
Jddddddddoog B,00b0oOOoo0oon Bp,00DOD0DOO
Odo0obooooooooobdoooobooobooooooooon
0000000000 methylcobalaminC deoxyadenosylcobalaminC
hydroxocobalamin( aquocobalamin 0O O cyanocobalamin O 0 0O O 0O O
00000 B,OOOO methylcobalamin O deoxyadenosylcobalamin O
000000000000 00Cyanocobalamin DO O0OOO0O0O By, O
0000000000000 00000O0DOCyanocobalamin OO OO0
DO0O00DO0O0Doooooooooooo @0

o~ BEALYRE

000 B,000000D0DODOD0000000O0OoDoDDoDOoOoOOODn
odo0oDooO0ooddoooooDD Bp,0DOOODOOOO00000OOOO
0 (methionine synthase) 0O O O O O O CoA O O O (methylmalonyl-
Coenzyme Amutase) D 0000000000000 O0OOO0OO0O
000000000 methylcobalamine D OO O0O0O0OO0OO0OOOO0OOO
00000 (homocysteine) D D 00000000000 OO0OOOOO
00 5000000 (5-methyltertahydrofolate) O methylcobalaminel
Joddddodoooooooobob oo ooooo
Jdoodouoooboooooooooooobooodooooonn
00000000000 ®00o0o0000D00OD0OoOoOOoog
O00d000000O0o000O0o0oUoooog-oooooog (S-
adenosylmethionine)D D OO0 0000000 COOOO DNADOOO
oo00oDooODO00000oDoDo B,00D0D00D00000000000O0
O0D0DODNADODOODODODDOOODODD CcLAOODDDDOOOO
Oo00oOoOo0O0O0O0000doooooo Bp,0OobOoOOoOoOoooon
0 deoxyadenosylcobalamin DO 00 0O UOO0O0 CoAODOOOOO
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CoA (succinyl-CoA)D U OO B,OOOODUOOOO0OOO CoAD OO
O00oo0oo0oooooood (methylmalonicacidemia)d OO 0O 0O O
nooooooog 9o

=~ A PRI I B
(—) BRI
000 B,000000000000000O0ODODODOOO0
oDoo0®00oDo00BL,000DO0DOODODODODOOO
0000050%000 B,00000000000000D0O0
B,OODDOOOODDOOOODODOOOODODODOOOODO
00000000 B,0000000000 B,0OO0OOD0O0O
0000 R-OO ODOOO haptocorrinsd DOOOOOOOOO
D000 R-00D0O00O0DDOOOODODOB,00000O0D0O
B,OOOODOOODOODOOOOOOO (intrinsic factor) 0 00000
00000 B,0000DDDDOOOOOOONDODDODODDODO
0000000000 3040000000 B,00D0D0DODOO
0 90
00000000000 B,0000000O0O0-000
(transcobalamine, TC) DO OO0 80% 0000 O B,d OO TCI
Oooo TCHoOoOoOoD B,00O0O0O0ODDOO TCHOOOO
0000000000005 %00000 B,0000000
0000000000000 000000n B,00000O
Ooooo0 1w®0000000000000 B,OOD 060
39mg*0 00000 ooooD 20 3mgo00 YO00OoOO
0000 00000000000000000 B,00O000 By,
0000000000000 0000O00OOOOOoooOO
000000000000000000000 B,0O0O0O0O0O
000000000 B,O0DDOODDODOOOOOOODODOOO
D00000000000000000
(=) Pt
Oooo0oo0oo0o0o B,0O0ODOOOOODODO B,O0ODODOO
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TCOOOODDOOO0OOODODOOO0OD B,O0OOODODOOODOOO
000000000000 000DODOO0O0OO B,0OODOOOO
000000000000 000DD0OO0OO B,O0ODOODOOOO
00000 B,0OOOOOODOOOODODODOOODOOOOOO
B,OODODOODODODODODDODODODODO BpO
D000000000D00D0D0D0O0O0OOoO0o0ooDoooo
0B,00000000D000DO0OODDOODOODDOD “®0o0o
000000000000 000DD0OO0O00DOOO B,OOO
00 0.1-02%° 0 poooo00000oooo0oooon
02% 0000 By,O

HEER B, BESHMLEESERZIE
-0 m&ﬂi% Blz ik = e

00000 B,000D000O0O00OODOOOOB,OOOODOO
(pernicious anemia)0 D 0 0000000000000 O0O00OOO0O
000000000000000000 B,O0ODNAOOOODOOO
Joblodooobodobobooobooooooooooooouon
O0O0o0O0 (meancell volume: MCV)O O OOOODOOOOOOOO
do0ooooooooooooooodooooooooooooon
0 (neutropenia) O 0O 0O OO OO (thrombocytopenia)D OO 00O By,
0000000Dooooo

75-90% 000 B,00000000000000000025% 0
Oood B,00000O0O0O0DOOODODODODOOODODODbODODODO B,OO
0do0oooooooooooooboooobooooooooobooon
o000 “™0ooooo0o000ooonno (tingling) 00DODOO
00000000000000D000000000000000000
00000000000 00000 B,000D00000000000
00000000 B,0000000000D000O00O00D0O0O0
B,O0OOUODOOOOOOOOoOoOOOOoODDDODODODDOOoOOoOoOoad
O0Bp,0000000D000DDO B,dd000ODDOO0DOOODDOOn
Oofdoodooooouooooooooooo
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=~ e DhRETERE R

0000000000000 DO0OO0D0D0DOoOoO0OoOoOooOoO
(mean cell volume)D O O OO OO0 (reticulocyte number) OO 0O OO
000000 B,0D0DODO0OO0DDODOODNOODOONDOOO 12000
Joo0000D0O00DOO000000 B,O0OODOOOODOODO
0000000000000 000O0O0oDDD B,0 480000000
OO0000O00Do00DS58000nooo

00000 B,0ODOOOB,O0ODOODDOOOOOOODODOOO
B,O0OOOOOODODO 120-180 pmol/L (170-250 pg/mL)0 00 00 O
000000000000 00000 B,0OODDOOOOOOOO B,O
000000000 B,00OO0OOO0DDDOOODODOOO0OOD B,O
000000000000 B,O0OOODODOODDOOODODODOO
000 B,00DDOO0OO0DDOODOOODOOODDOOODODODOO
0000 B,00DODODODOODOOoOoOoO g

00000 B,OOOO 250 pmol/L 0 IOMOOO0ODOO B, OO
0DD0O00 (cutoutpoin)DJOCODDOO0OB,0O0OO0DDODOOODOO
0B,0000000000 B,0ODOOOODDOD B,OOOD 151
pmol/L0000000000000000 B,000O0O0OOO 78% O
00000 B,O0ODDO M40pmol/LOCDCO0DOODOD B,OODO
O00000 B,OOODO 140-258pmol/L 000000000000
0 MMA (methylmalonic acid: MMA) 00 0000000000000
0 B,00O0O0OO0O0O *¥Q

0000000 (Methylmalonic acid: MMA)DO O O OO0 MMA O
O0Qg 73-271nmol/L000 00 B,O0OOODDOODD MMADO
0000000000000 DO0DO0OoooooD MMAOODOO
YOogoooooDOOODOOOO0OO0O MMAODODOOOOOOOOOOOO
B,OODODD ®0oooooooonono MMADOODODODOODODOO By,
0000000 Doo ®ooooooooooooon MMA QO %90
0000 B,000000DDO0ODOOO0 MMAOOODDOD ®0000
0O MMAOOOOODOOOO B,O0ODODOOOODOOOOODOOO
0000000 B,00000O0O0DDOODO B,0O0DODODO MMA

335




0o0ooooooooooo MMAOOOOOOOOOOOOOO By
ogooood

0 O transcobalamin Il (TCI) OO OO0 B,0O0OO0OOOOOOO
000000000000 ooO0 BL,OTCHOOODO B,OOODOOO
(TCH-By, complex)D O O holoTCHOOOOOOO By, O 10-20% OO
ooobooo0oo0oo00o Bp,00000000b0O00 B,000000ad
0odooodoooooooooooooooon

= BEREZSFWEILE
(—) sl 5 (0-12 B A ) R FiEHE

0000 B,O0OOOO (adequate intake, Al DO OO O OO
00000000000 B,O0OOODDOOD 9000000
0000000000000 D0000D0OO0OO 20000
00000 B,O0DODO 0.42pg/LO0 300000 0.34pg/L®00
01300000000000000 20000000000 By,
OO0 03wg/L000000 B,00000000D00000
O (MMA)OOOOOOOODDOO B,0OOOOOOOO OO0
D00000 000000 2-1400 000 730000000
OO0 MMADODOD ®0000060000000000000
OD000000 B,0000 0240000000000 OO
0B, 000000000000000O0OOODOD B,OOOOO
OO0000 B,000O0ODO (0.085pg/L)D 0000000 90
00000000000 B,0O0O0D0 007wdO0000O0O0OnO
0B,00000000D0®oOoOoooOoOoDooOoOoDod
0000 B,0000O0O000O00O0OOO B,OO 042pg/L 00O
000000000000 00OO0B,0OOOODO 60000
00000 780mLOOD 0-60000000000000 By,O
00 0.33 ug/day (042 pugx 0.78)0 000000 04ugd 00 0-6
O0O000D0000 B,00000O0D 600000000 (6Kkg)
Oo000D0D0D00000 B,O0OOO 0.06 ug/kgd O 7-12 00O
000000000 00000 B,O0OODOO 0.48-0.54 ug
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O0oooooooooooooon 0.6 ugd
(=) FHtighes ~ Zebld /Mg (1-18 5% ) 4B R B, PR ER
(EAR) Bl (RDA)
0do00o0ooooooooooooooDoD B,0O0OOO
(EARDDOO0O0OO0EARODODODODODODOODOOOOOOO
OO0 EAROODODEARDOOOO 200000 (standard deviation,
SD)O0O97-98% 000000000000 B,0dooOO
(Recommended Dietary Allowance, RDA)YD O OO0 OO0 OO0 O
000000000000 10%0 coe cient of variation (CV) O
0o0D0D000o0ooo0oDoDoooooDooO B, EARO RDA O
gooon
(=) sHbRAMEA = By, FHFRE R (EAR) BERER IR (RDA)
O00000000oU0oUOoooooo (EAR)OOOD By,
doboodoboooouooooouob bobobooboodgo

F— HERENENEIE /DA B, R ER (EAR) BRI (RDA)

R\?\;:{;t?ée R\év\;\?dUIt RVS/R\N;O"S 1;g£?§;th F factor* EEA'A\II?:\;dult ERAI?I'?AX
RW (kg) adult adult (2.0) X F 1.2
1-30 13 0.203 0.302 13 0.393 0.78 0.9
460 020 | 0O 0312 0 0.417 0 1.15 | O 0480 | O 0.96=1.0 19
0 19 0 0.365 0 0.469 0 1.15 | 00539 |O 1.07=1.0
7-90 028 | O 0437 0 0.537 0 1.15 | O 0.618 0 1.237 15
0 27 0 0.51 0 0.60 0 115 0 0.69 |0 1.38=1.3
oad
10-12 O 38 0.593 0.676 1.15 0.777 1555=16| 20
13-150 55 0.859 0.892 1.15 1.026 2.052=2.0 24
16-18 O 62 0.968 0.976 1.15 1.122 2.245=2.0 24
190 64 1 1 1 1 2.0 24
oad
10-12 O 39 0.75 0.806 1.15 0.926 1.852=1.8 2.2
13-150 49 0.942 0.956 1.0 0.956 1.912=2.0 24
16-18 O 51 0.980 0.984 1.0 0.984 1.968=2.0 24
190 52 1 1 1 1 1 24

* Ffactor: (RWyesignated age/RWaaure)” " X (1 + growth factor)
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E

ahE ~ ZE B/ DEREE R By, 2R

ug/day B, V9% Bk (EAR) B., &tk (RDA)

1-30 0.7 0.9

4-60 1.0 1.2

7-90 13 15
10-120 0000 16 2.0
13-150 0000 2.0 2.4
16-180 0O OO 2.0 2.4
10-120 0000 18 2.2
13-150 0000 2.0 2.4
16-180 0O OO 2.0 2.4

OOMCVOOOOOODOO OO0O0DODOO0ODOOO0DOO0ODOOO0OOO0
000 B,0000DD0ODDOOOOOO B,O0OODOODODOOO
0000000000000 0D00000D00D000000 By
OO0 MMAOOODODOODOO

0000000000000 0000DO0OO0D B,O0OO
0000000000000 08-10pyg 0000 B,0O000OO
50% 00000000 B,0O0O00OODDDOO0ODDO 1.7 ug O
000 B,000DO0DO0ODOODDOOODODOD ®“®opgoooo
DO000000 15y 0000 B,0000000000D000
000 B,0O0OOODDOO 05000 B,0O0O0DODOOOO
00000000000 D000D0O0DOO0DO B,OOOOO
OO0 10pg00 50% 0000000 B,OOOOODO OO 50 %
0000000000000 B,O EARD 20pg®000no0nO
B,OODODOODODOODODODODO B,ODO 01-02% 00O ©O
OO0 1000-3000pyg OO0 B,O0OODO0OODODOODOO B,OO
O0D0 1-3pug0001%0000050% 0000000 B,O
DOo00D0O0D2-6pg000D000D0O000DOOO0DOOOOO
0200000000000 B,O EAROODDOOOODODOO
000000000 B,0OODOODODOOOOODODOOODOOO
0000000000000 O0DO0 20 10%Ccvooooon
97-98% 0000000
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= AR B, 2R
JRN By, Bkt R
10-300  |EAR (2.0 ug/day) x (1 +2x CV) = 2.4 ug/day
31-50 0 |EAR (2.0 pg/day) x (1 +2x CV) = 2.4 ug/day

(P9 sHbEENAEAER B, PR ER (EAR) BLEGR IR
(RDA)

00000 1030% 00 O>5100 0D0o0ooooooooooo
oooooogd BlZDDDDDD(ZS)DDDDDDDDDDDDDDD
000 B,0000000000O0DOSKl 0000000000 B,OO
00000000000 BpOoOoOoOoOoooooooooooooo 2
O010%CvVOOOO0OO0O0O 97-98%00000on

RN ZANHER B, 2R

ENERRIUR (RDA)
51-70 O EAR (2.0 yg/day) x (1 +2x CV) =2.4 pg/day
>700 EAR (2.0 pg/day) x (1 +2x CV) =2.4 pg/day

(F1) FHGZmsEAE R By, R ERE (EAR) HEERIUE (RDA)

D00000000 B,OOOODODO ®oOoooooOooonon
00 B,000000®0pooooo0o0oo0oooooooooonn
oooooo B,OO 01-02pg®P0O0DO0O00O0DD B,OOODODO
D000000000 02uwd00000000000000 B,OO
O000000000002010%CVO00000 97-98% 000
oooo

ZAga AR AR R (RDA)D
EAR (2.2 pg/day) x (1 +2x CV)=2.6 pg/day
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(7N) e LIEAEAE 3R By, PR E R (EAR) BHGHRIUR
(RDA)

0000000000000 000D0OO0ODOOO0D 200000
O000B,OODO 042 pg/L*"0000 6000000000 780 mL
000 0-60000000000000 B,O0O0O 0.33 ug/day (0.42 g
x 078000000000 B,000DODOO0OO0OO0OODOOOOO 0.4 g
(20+04=24)0 0000000000 20 100%CVOOOOOO
97-98% 0000000

WP A AR (RDA)D
EAR (2.4 yg/day) x (1+2x CV)=2.8pg/day

B AL R B, &R EE Y & m R bR AR R 14
— FERYIRIR L N\

00000000000 0O0D00OO0 B,0OOOOOODODOOOO
0000 B,00OO0DDOOO0DODOODODOODODODODOODOO
00000000000 D0O000000 B,0ODODODOO B,OO
0000000000000 D00000D0000DOoOooonooa
B,O0OOODODOOO 2005 Dietary Guidelines 0 DD 00000000
o000 ®®¥gpoooo00o00D00000Doooo0ooooag
0000 B,0000DODOB,OODOODOOODOOODOODOO
00000 B,0OOODDODDODO NAHSIT 2005-2008 0000000
0000000000000 000000000000Doo0o0ononoa
B,O0OOOODDODOOODDOOD B,O0ODODDOOODDOOO 190
00000000000 B,O0DOODODOOOODDO (491%0000
000 (198%)000000 (19.1 %)0

00 NHANES I O 1994-1996 Continuing Survey of Food Intakes
0000000000000 0 B,0OODOOODO %7 1999-2000
NHANESOOOOOOOOO0OO0OO0OOO B,0OOOOOO 3.4 ug®0
00000000 B,00O0O0DOODODOOODOOODOOODOO
0000000000000 0000D000D000D000D000n By
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O0000000000 6-12900000 7.9-85ug/day0 0000
6.6—7.5 pg/dayd 19-50 O O O 6.8 pug/dayd 51-70 0O O O 5.7 pyg/dayd 71
D000000 4.7 pg/dayd O O OElderly NAHSIT 1999 DO 0000
065000000000 B,0O00O00OO 5.2-6.8 ug/dayl 00O 6-12.9
000019500000 51 00000000000 B,0d0OdO0DODO
00000000 0OO0 (Dietary Reference Intakes, DRI) (unpublished
data)C]

00O0000000oooO B,O EAROOODOOOODOO B,O
0J0o000000oO00ooo B,O0OOODO EARDOOOOODDOO By
OD00000oooD e-1290000000000 B,O0ODOOOOO
000 B,0OODDOO033% 0000 6690000000000
0B,00000000000O000DOO 130000 B,0OO0O0O0Od
ODO0000000 NAHSIT 2005-2008 0000 51-700 00000 71
Oo0o0d0oddoo Bp,ddooooo 40000000 ooooa
OB,0000d00d0d000O0ooooooooooooD Bp,OoOoOO
(unpublished data)D D O OO0 0000000000 00OCOO0O0O By,
Joodoouoboooooooon

=~ 2R A A
(—) #E4ER B, BEBLLIME P (Cardiovascular disease)
0000000000000 D000000000O0O00Oa
0000000000 B,0OOODODODODOODOODOO
D0D000D0O0o0Dooo ®®¥opooooooooooo
000000000 B,0DOODOODODOOODOOODO
0000000000000 D0000000DoOoOooooad
O “20 American Heart Association 0 00 000000000
00000000 D000D0O0O0D B,0OOOOOODODOOO
000 “OOoOo Elderly NAHSIT1999 000000000000
0 B,0000 0000DO <258pg/mLO OO0ODOOOODOO
0000000 *“0000000D0000000D 400000
000000000000 0000DO0OO0DO B,ODOODOOO
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(=)

(=)

B,0ODDDOOOOODDODDODOOOODODODDOOOOOO
00000000 ByOOOO B,0ODOOOOOOODODOOO
000000 “®00oo00oo000000000oN0onooon By
000000000000 DO00OOoOooO

REH AR By, BB R RRRR MUE
(Hyperhomocysteinemia)

0000000000000 0O00D000O0DooOoDoa
0000000000 0D0O0O0D B,0OOODOODOOOOO
0000 B,0OODOODODODODODOODOODOOODOODOO
000000000 DooDooooo %0000 Mezzano O
0000000000000 D0000D0000o0ooo0onod
00 0000000000000 00D0ooOoooDoood
Dooo “®¥OHuangD ODDODOOOOOODODOOOO B,OO
0000000 B,0OODOODOODOODOODOODOO
000 “oOHungD 0000000000000 DND B,ODOO
000000000000 DO0OoDoOoDoO “®ooooooo
D00D0000000000DO0 B,0OO0ODOOO0DOOOOO
DO000000o0Doooooooo
HEE R B, BEBLLAYIRE
(Dementia and cognitive function)

0000000000 B,00DO0OO0OO0OODDODDO ®ono
0000000000 B,0ODODODDOODDOOODOO
00000000000 000DO0 vitaminB, O OO0 250
pmol/LDO0O0DOO 12nmol/LO0O0DOO0O0DOOODO
D000 70(95% Cl516t0316)P0 00000000000
1950 70 000000000000000 1,000 g 000 By,
0,1000pg 000 B, 0400y D00, 00000000 24
O000000000O0 B,0ODODOODOODOOODOODOO
3% 0000000 B,00000D0D000O B,0000000
000000 0 Alzheimer's Disease Cooperative Study O 0O O
O0000D0D0D000000000000 1mgOOO B,O5mg
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QLY

O000D 25mg000 BsO 180000000000 0000
0poo0o0D00000D00 2mgO000 1mgOOO B,O
01200000000000%®00000000000000
00000000000 0D B,OOOODODOOD BsOOOOO
DO0000oo0oooooooog ®g

0000000 B,0ODODDOOOODOOOODOOO 20
%0000 00D00000000 B,0OOODOODODOO By,
000000000000 D0O0D0D0O0OO0OO0DOoooOooO
0B,00000000DO00DOO0O0OODOOODOODOO
371800000 O>6500000 90 (1993-2002) OO OO
00000000 80000000000 20ug000O B,OO
0000000024000 B,0ODDODDOOOOOODOO
025%*000 77000000000 (cross-sectional studies)
00 34000000000 DO0O0DOOODO B,OO OODOOO
000000 00000000000 oDoooog ®“®opooo
Do000oooooooo ®033000000 (longitudinal
studies) 000D DO0O0OO0O0OO0OO0O0O0OO0OODOODOOOOO
12,000 00000000000 B,0ODOOODODOOODOODO
000 B,00 DOO0OO0O0DDOODOOD O0OO0O0DDOOOOOO
O00000O000ooOo®®opoooooo BOooODOoOoOOOO
00000000000 0000 B,000DDOODOODOO
000000000000 BOOOOOOOOOOOOOOOO
0000000000000 000000000D000Dod
0000000000000 0D0O0 B,O0ODODOODOODOO
0000000000000 D0O00D0000DoOoooDod
0B,0000000000000000DDDOOOOOO
HEE R B, B IRRHLAG bl ph &84 B FE
(Neural Tube Defects, NTDs) 2 Jilk&

O0000D0B,0O0DODOODDOOODDO (Neural Tube
Defects, NTDs) 00 0000000000000 0O0O0OOOOO
D0000000D000000000noDoO 35%-78% 00
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Doooooo ®®Pogooooo NTDsOOOODOOODOOO
00000000000 D0O0O0O0OoDooooooooog ™
®0oOoO0O0D00D000D000D000D0OO0DOO0DOOOOQ
000000000 DO0OooOoDOooooDoo ®opoooo
0B,000000D0D00D0O0O0O0 B,000DODDOOOOO
00000000000 B,0ODODOODODODODODOODO
ooooooon g

000001980000 00000000000 B,O0OO
oooDoooooooDo®oooooooB,0ODDDOO
0B,00000D0OO0ONTDODODDOODODODODO®®gpooo
D00DO000OO0ONTDOOODODOODOODODO0D0O0D B,O
O00000000 B,OOO holotranscobalamind O 0O O O
GO pDpooDpoDoDO000D0OD0O00D0O00O00ODOODOO
oo0D0000O0ODO0ODOOOO0 B,0ODOODOO B,OODOO
holotranscobalamin O OO OO 200000000 7500000
D0000000D00000000000 ®0MolloyooooO
000000000000 000000O0DDO0O0O0O B,OOO
D000000000O0D 30000 nasted 00 —O0000O0O00O
000 150000000000000000000000000
0000000000 B,0000000ODODOODOOOOOOOO
0B,00000000000000000O0O0OOOOOOOQ
00 B,000000000O0DODDODODODDODOOOOOOOO
02-30000 oddsratios0 0000000 DDOODODO B,OO
0250ng/LO00OO0O0O0OOOOOOOO B,OOOOOOOO
0000000000000 D0OO0DO0000DO00oooog
D000 B,0OOOODO O 300ng/L (221 pmol/L)® 0

Peier 00000000000 DO0ODOODODOO
NHANESIII (1988-1994) 0 0D 0D 0 D0 D 0D O0ODOOO
NHANES (1999-2000) 000 30000 730000000000
0000000000000 BOOOODOOODOOODOOOO
D0000 3% 0000000 B,OO (<148 pmol/L) 0 7% O
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DO0O000 MMACOO (<370 nmol/L)078% 00000000
00000000 (<9umol/L)0 000000 D 20-390000
0000000 By, O 400 ng/L (300 pmol/L)D 0O OOODODOO
00 B,0O D0300ng/LODO0DODO0O0ODOODO®ooooo
DO00D00D000 B,0DOODOODODOOOODOODO
D000000O0 NTDODOOODDOOODOOO0ODOO0DOO
000 B,00DDODDODOOOOOOODDOOO

BEFEASE

00000000000 Bp,0O0DO0D0OOD0D0O00OOoDOooooO
oooooobo Bp,00000ooooobgobobD BpOULODOOOOO
O00b0o0o0ob000oobOOobobOooooboOo Bp,00bOooOOoboOoooOd
O0o0000o0o0ooooobooooo Bp,00bOOoooooood
0000000 o0oooDobooDo Bp,0000ooooooooood
0000000o00O0DooU0D B,0DOODODOOOODOOOO
000000000000 0000 DNAODOOoOooooo -00d
O000000 DNAOOOOO ®00ooo0o00ooooooooo
00 B,000000000000000000 ®0oooooooo
B,O0ODODOODOODDOOOODOODODOODOOODOOoOooooog
o0oooooo B,00D0000000D00ODO0o0OoDOoooDgong
oo
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Weight: Rq;ﬁ RW/ vafiq R\)/V({YS growth |F factor*| =Alg,, | ##
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130 13 0217 0.318 13 | 0413 | 206 | 2

460 g ig 0.325 0.430 115 | 0495 | 248 |25
0 28

790 | D28 0.458 0.557 115 | 0641 | 320 | 3
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10-120| 33 0.642 0.717 115 | 0824 | 412 | 4
0 55

13150 | o 0.867 0.898 1 | 0898 | 449 |45

16-18 O g gi 0.942 0.956 1 0056 | 478 | 5

0 1. RW,gye 1 =64+56/2=60
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7-12 0 1.8 0O 0.2 mg/kgd
1-30 2
4-6 0 25
7-90 3

10-12 0 4
13-150 45
16-18 O 5
19-30 00 5
31-50 0 5
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BW | OO BW | (BW/BWoemo)*™ | Al=Algx F | OO Al
0 13
1-30 13 1.786 8.9 9
0 13
4-60 = 20 195 2421 12.1 12
0 19
0 28
7-90 275 3.132 15.7 16
0 27
10-12 O = 38 385 4.032 20.2 20
0 39
0 55
13-15 0 52 5.051 25.3 25
0 49
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16-18 O 56.5 5.376 26.9 27
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190 - 0 59 58 5.48 27.4 30
R YRR ARIGR
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4-6 0 220 mg/day
= H. =
SURE SRR 7-90 280 mg/day
10-12 O 350 mg/day
13-150 460 mg/da
30 4E ey
16-18 O 500 mg/day
13-150 380 mg/da
L ey
16-18 0 370 mg/day
BWR Al= N
BW | BWR* 1+GF | (1+GF) | Al X F Atk Al
a 13 0.303 13 0.393 177
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0 13 0.334 13 0.435 170
o | 20 0.418 1.15 0.481 216
460 220
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7-90 280
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O | 55 0.893 1.15 1.026 462 460
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