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C

SRl E LTHE SN2 Ted T2 ) (CAS &% 5 : 58-85-5) (2D
W, AR BR AR S & O TR L R T A S L7,

R T BRBR S 12, BT A WBRE & LI RNENRE, BEFEME. Ak
e, E®RGEME, A ATN, —REELOE MZ Téﬂﬁ#im75%
DTH D,

AT OENEIRE R O CEBICAR 2 R 2 Bia Lcfs R, Zethidigesz &
CESEL LD bDidiun & L7,

AKEMZFHES L LClE. ELXTF oW TEEBMEDOBRAIT /20 & L7,

AEMFHES L LTIX., EFF U AoNWToaMEM., KIE®R 3L VTS
M OREBR G Z B LR, (1 % 5 NOAEL/LOAEL #4511 % &1 7.1%
7N & L7,

AREMFHAESE LCIE, B MZBITF2mAE LT, BEIZBWT, BT o0
EHMLEL LT 2mg/ N/HETOREBETHERNINTEY, BIEAZEOMENED L
ﬂﬁm &L ARG H OB EEED T 2 B L= 0 B IR S RO [E B R

B2 22T 50, EAOEFREZFICENTH AT OFBINR
lk%z%héﬁi%%@ﬁim WD HNTELT, MALREBIRENGHE SN T
W WZ EROREBFRE L TERTREEDLEINTWND Z & ZRAIIICEHME L,
ﬁﬁﬁf%%ﬂf%éﬂﬁ%ﬁﬂbﬁﬁ%\%@ﬂﬁ@%ﬁi@“k%%bkoi
7oy BNAMEIRD I RITRD b e o T2,

PlbziiE 2. AEMREAEZ L LT, SR TR LN TV DR ZHREHIICH
EID&, ™Y TedF o) iZonT, i e L TEINSHEH SR IZE
WT, ZEMEIDIBEDN W EZ X 5, ADI 28R ET 2 52T &Rl L7z,



. M RME DOME
1. A&
sk (1, 2)

2. ERSTDAFR
m4 . vt F
#i4, : Bilotin
IUPAC 4 : (+)-5- [(3aS, 4S5, 6akR)- 2- Oxohexahydro- 1H- thienol3,4-
dlimidazole- 4- yl] pentanoic acid
CAS %% : 58-85-5 (i1, 2)

3. EERARUEER
C10H16N203S

TmIE, #BEXOLEBY dikEsnTnsd, (BE1, 2)

4. HFE

244.31 (= 2)

5. MIKE
EREICBWTHAEMARRO LN TWDIRNMY Te4F v ORI
BWT, &L LT IRBEZBELEDDIL, B4 F 2 (CloH16N203S) 98.0%
PLExEETe, | MREIRE LT IRMIZ., ORI MEEDOBKR KT, 128
WA, | EBESNTWS, AW HOBKBEEO LI ELEH LH (LT
(HIRSHMELIE GBS | &), ) ICX DO BB ERIZBNT, &
BN OMEROBEITHES LTy, (B2, 3)

6. EBEXIIRRDOERBEE

EAFE, KBEEE X I O THHEAXRERTHDL E SN, REROR
mOFIIHMERPOEZENTEY | BMEERS E LTEH SN S ZEDFEENE
BNTWVWD, EBNHEICL > THAEEGREIND O —KHICRZITEZ 5
RnEERTWS, (BR2)



BN B LR 2R B S (SCFW)  (2001) oMEFICIE, ©4F U 0E, e b
ICBWT, HEEHOINLRFY T —F (TEF/NL CA INLRFyT—F
(ACC) . EAEVEEAINLAFTT—E (PC) . v EF =/ CoA IR Fx
7 —% (PCC) MOB-AF N7 a k=)L CoA hLHrxv7—E (MCC) )
OFfifESR & L THE L. IBMIEEE R, 7 =Bt A 7 v, BEFA. DIdHT
JBE. 2L AT a— /L[S OCFEAEBEOMRFHZESG L Tns &3 Tn
%, (R 4)

AT AL, AN OELF, FEREOHER « BRI R TH D Z ENHBLT
Ho., TAARAANORFEERIEE] (2010 4E/) ICXV ., BLZEENRESNT
WHREFRD1OTHD, BEEIZ, 0~5 0 AT 4ug/A, 6~11 AKX
10 pg/B. FXA 50 pug/ B, ks NE@IFR AT 2 ug/ B, L O HINEIX
RAIZ 5 ug/HEENTWD, (B 5)

7. BAERUVENEICE T HFERAKR

(1) EAXEIZH TS FEAKR
BRETIZ, mIY TedF o) 1315 BRI & L THREI T
Wb, AL, 4T 0%, REEERMLLIAORMIZIEEH L T
hlpn] EENRTWVWS, (B 3)

fEFERETESE 31 D 2 IS X AT OBy B E L, FORKS
DFRREAT O B CRBREERMN) ICBWTIE, RER RIS KL
EaRRri LRThiER 50, (BR 6)

REFRTEEICBN T, REBEHERMLICEAST U O—HH 70 OEHL
HZEZR T DHHEIE, TO—HY7-0 0BEHZE L LT 500 ug =
ZDBEEFR L UL RN LN TWD, £72, BT DOERE &
LT TeEFTF Ui, KECHBEORBEMHER 2T 2XEFRTT, | . EI
THETOEEFRE LT IRME, Z2EBIUC IV EFEMEELZD .,
L VEENEET I LOTIIHY A, 1 HOERBZEZF->TLEE
W, | ERRTAHIEEINTVWDS, (B T)

£7o. WAETIE, B4 F . BRSO IR S5 0 A 2 k57 1
QN BHIM O Ly & L TR b TS, (R 8)

L R cHOSLNEERRIZ WL, B 1 ICA4AHE 277,
2 MR (IR, DAL OB REIGENT 2 B4 EWT 5,

7



(2) BNEIZET5FERKR
a—7 v ARBRRE - FFHRABRRLTESNED D [Fsh AT K
OFLVE R R R SRS ) I L duE. T o I AR AL ~D
HELEIRINE O FIRMEIEL 1.5 ng/100 keal TH Y . EFREIXE D HIL TV,
72¥%. Guidance Upper Level (77 IZBHFRIBHLIHESL AU T W RWRESR
[ZOWTO EROHEZ) 1% 10 ng/100 keal TH 5, (B 1)

KETHEH, EFF U d—KRICZe2LBOOND (GRAS) METHY | i
IEfEAHEL (GMP) O F THRERND & LT EM~OEHANRD TN
Do Flo, BFF AL AWEHI AV (AR—2AD D ZFRL<,) 12 1.5 ug/100
kcal EFENHZ LEEINTWVWAE, (R 9, 10)

RIS (EU) Tidk, BT 0%, I & L CToRENIITHh TunZen,
FKERSYE L TARALRY 7y —7 v 7HINVZIZ 1.5~7.5 nug/100 kcal
sENnNLZLEENTVS, (B 11)

HAS EEYOE B H I LU, RER T — v NERESME THIRGE ST
LANHFAMIAICE ENOMEITCHEMENRENTEBY, EATFOER
B13X2~9 pg/100 keal L LTV %, (M1 2)

8. E#EFEICH TS5

EAF BT 5 EEEEEEICB T AL, i (et 28T
HEEMIME L . RER D E L TCOELTF BT HMERH D, & 2 T,
ZTNZENOFHRNEIZONWTE iz,

(1) #&m# & LT O
@ JECFA IZH I+ 55 i
B R MESOEEFE A IZ L v, FAO/WHO &R & S iRIny) 5 % 5
(JECFA) [CB T 2@ TeadF ) OFHMliFEFIZRNE SN TN D,
(ZH2)

@ XKEIZH T3
1978 4, KREAWERFFEE (FASEB) (X, W TesdF2 ] (2
OWT IR E LTRSS T MNCAEEREZ RT AL
REHIERV, ) LTS, (B 13)

(2) REMSELTOFE (MELRERS)
@ EHLEIHETSETE (BEHBE)
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[AARNOREFERERE] (2010 4FiR) 1%, ©FF o OME FRERE
(UL) {22\ T, MEEHEICBW T, +oT7—2 B35 o Tn72R2no
T, BEIITDOR o1z, B, ©FF BB HREIEOBRE CIIkE
DEFFUPRAFLG SN TWD2, BIEMRR Eo@mEiEan, ) & LT
%, (BH5)

@ SCF I8+
2001 4, BRMESBEEES (SCF) 1, & MIBT28H OBFE T
#f)%yk’iéfﬁ%ymﬁWK;5Ux&iﬁkaTwé —J
. EEAYZR Y AT SN FTRE 72t 0BT K 5 BREBRBAE MG DAL TR
wi&b\ UL %2252 LTt LTnd, (2H4)

2003 4=, SCF 1%, AHHE O 7+ —T v 7HINIIZEENDHEA
T OHELEF & f /T 1.5 pg/100 keal .5 KT 7.5ug/100 keal & LT\ 5,
T HRBIZOWTIE, N EDOSFEOLELIZELTWDS, (B 14)

® IOM/FNB [z & T 55
1998 4, KEESMEF/ZMREZES (TOM/FNB) 1, @&
TN B ELZ RS LA 2KRE. b MEROEYWIC iét
FF OB L 5 A EZECRERICET 2 @EITRO LT,

B 7e U A 7 GEAI A AT A @ﬁ%mmﬁ%%MTwﬁwtwtm%?é k
IXTERVELTWS, (BR 15)

@ EVM IZHITBEEE
2003 4, 7<[E Expert Group on Vitamins and Minerals (EVM) (%
AT O EET — 2 IR ORGSO IZIEFICR LT
Wan7ed, ULx2H552 & i“(é‘iﬁb\k LTWs, (MR 16)

(3) ZDHhmEE
BN ZEZERT, BAEFBRKELS, [BRMIIEET 2 EEEICET IR
VT 4 7 YA MEOBE AN, BSEEEOREICKSE ANOFZE
BROBENDRNZ EDRHONTHL LD L LTEATEERENED S
WE (RISMVE) | & LT, 2010 4F 2 A IR AR EGHN ORI 2 52 1
TWb, TOE, BMLEZEAIT. 20134F 4 A, Te4F 03, @i
RIS R OEREHARIN & L ClEER S AR ICBWT, BMICERET S
LR NDREEZERIBENDRNEDRHLNTHI LD TH S &

3 B [EDEAE DRI SV CTITHR TE 2o T2,



EZzoND] BEORMEREENMEELEFERKES CHEML TS, (R
8)

9. FHMHZEFDEE. AREENTEOHME

REDL (2012) OH|EFIZ L, BFE, FALT Vv —, B RRERFED
R RT D RBEHROBEZ BN E T D RRI VY | OBBUCEY . —F
DHAHMBICBNT, HERSCUER DL F U RZENRDOND EENT
W5, ZORKFIE, 2O HIRBER ML O ARER I V7 o sl TR T,
FEMEHCEENDIEATF NV EIIM T LEI D EEZLN TS, (&
B17)

JEAE A I LT, BOETIERANRERL~DOEFT  OBRMBRD 5
nNTWanied, BFARBERLOEATF U OEFRIF, 2—T v 7 AKLEELT
15 ST EEEMEO FREEETH Y | BENLRESTF U RZOWEERH H & &
ncTns, (1)

S, W TedF ) IZo0WT, BAFBEIZER L O LB
EQOEFEN S, BBREESARD LN 20D, BNWEEEALESE
24 S 1 HE 1 FOHEICESE, BRWEEEZBSITX LT, R EF
RN 2SN D THD, (BR1, 2)

A EHE L, BN EZERE OB MR AL R OB & 21T 72112,
W TeAdFr ] OFRAEECONWTE1IDOEBYVRIET S Z L 2HErT 5
LEDOTHhHELTWVS, (BH2)

x1 AMY TEFFU) OEREERERE

BUTHAE | A F 8, REERRE R dn DU O R an IZEA LTl B 780,

WIEE AT L, RERREER M L ORI AREBER MU O RMIZHEHR L T
e b, B F R, A OISO SRR EICET 245
BIFD " FHE DR BRI ONC R | TR K OMRAE D J5 0 FE e
OE(E) IS O T RLER U AIXRAF DO HFIEICET 5 ofth
DI T FAEDFKO) D EIC L D IEAE B RKE DO &R E 1T T
TR FLICER T 256 2k & AR 2 B EFR LR L 12
HLmE&, 20100 keal lIZo&, AT L LTI10 pg 22
LHEEGHLBVEIITER LT b,

I. R2HICEITNROBE
1. ANFEE

10



(1) IR
D REDAH=XL (SCF (2001))
BT T R R L o THEBIMICEE S NS LS TWD, G
ﬁm%ﬁﬁ #5tﬁ%/@WWi EIERE B 72 IR AR A O R %
LT, BEARICH S > TiThil, kX EXMICHET, MY v LA
{ZET? MECRfT o E SN TS, EXTF U aEGERLHE60RIE, +=
[CHMALEIC 2D L &N TWD, EREEEZ N LEZBHarboedF oo
et b £ -k &2 A ﬁéﬂf%vaA EGFELTCEBLT EEETHY .,
REARIZES > TEATF UFEHINRTNEINTWD, (Z/4)

@ Sv hrIFABR~DRMERE (Rose  (1986), GLP FH)
BB I EAF o RZETHE L SD T v b () Ol HH
AR & BHIE A F o 23RN+ 28BN ER SN TN D

FTORER, A FURZEBHET d BHIEAF o OBEGADE/D 3288 6 1
e TnWsg, (B 18)

® Tv FHFHEE~DFMAER (Bowers-Komro & McCormic (1985) . GLP
HH)
BEHREAE I EAF O RZAETEHE L= SD T v b (1) Ol 57
L7 FFAINLC o [BH] © A T2 & IR 5 B ST 5

FOREE, ©AF U OBIAREIZOWNWT, B4 F B ERAAR 22BN
OO, BEFHEBREEELT T UORZEBREE TEITRO N2 T
EINTWD, (BR 19)

@ v MNBE~ADKMFRE (Said & Redha (1987) . GLP FHA)
SD v b+ () »ofEH L/ Mz HnwT, KEEREEICL Y [BHIE
FF L DOBHA ZHIE T DR E e ST b,

ZORER, /NG TEERMEFMZ2BHIE A T U OBGANRGRED vz & S
TW5, EIGFTORBOATZER & E_XTELS, BB CTRLEN- T2 ENT
W5, ZEIFETORUAIL, IKIEEO EAF o TIREMNRD SN, &mik
ffi&ﬁ%f%ﬁﬁm» W HNT-EERTWS

Said & Redha 1% /NMGICE T 5 B4 F o OE I R EE CIIHE A%,

4 DM, SIAREREAHERT A LI TERVWL O, B TedF o] ERT,

11



EEECITEMIZETH Y . HEAREEIL, NatEE, =X — K ONEE
IIKFRITH DL LE LTS, (B 20)

® Et MNERIFEENAANOFMEER (Said 5 (1988) . GLP F~H)
HFAEDOE (2 1) 2B L/Eas &l oz ms U, [3H]
EAF U OFOAZRIET ARBAER SN TWD,

ZORER., BT U ORGAT NatiBE IR T 2 HARmETH Y | K
SR I . E. BGOIEICKRE otz S Tnd, (B0
21)

® <HREOHEHE (Taniguchi & Watanabe (2008) . GLP FHi)
ICR~ 7T A (KREME 5 P0) 1o, AR (E4F U RZEHO) LK
AfEEHZ B AT (5.0 ppm : 0.75 mg/kg (RE/H) ZIMN L=k (B4
FUMRBERE) AR 0~15 H & CIREFR G- T 2 BN FEi ST b,

TORER, HEYIZBN T, RZBEEOMIE T EA T R AR
L V&L, MigFh eAF =4 —BIEEICII W RIS RIS R o 722, W
NORETH, AR 12 A & Helit UCHENR 15 A CREF O v 4 F I E K
CEAF=F—BEHIFE T LWL EanTWnd, (] 22)

@ E MEOERGRE (Bitsch (1989) (SCF (2001) T3IH). GCP F8)
fdtFE7e e b (28 41) lIceFF o (MO 7 HEIZ 300 pg/H, KD T H
IZ 900 ug/H) ZR&ROF|RIE 25 G 1) REHRINL TS,

2 OFER, M E AT LRI, HHRE AR AR BT &
SNTVA, (B4, 23)

E FEOEREER (Zempleni & Mock (1999) (SCF (2001) T3IH).
GCP F83)
fEREZR e b (M4 B, B2 6]) 12 & A F g 2B EH T TR
HHER (2.1, 8.2, 81.9 umol) 2 XIXFHIRMN#ESE (18.4 pmol) 3%
RERNFEM STV D,

TORR, EAT L DONRAFT XA TEV T 41X 100% B2 bt
ST o, (B4, 24)

5 PAFUAERZEELHMT0%INEEZEEEZbDEINTND,

12



Q@ NAFT7RASEYT 4 (BRAADEBEEREAE (2010 £4R) T3IH (&
ERULER (2009), RERCKREDR) )
BREFOEFF LI EALERY DU HARA LB CHEEL, AA
TEINTWDEHW 2 BEER 4T o OFR E 4T 2kt 3 534 4
TRATEYT 4L 80%RETH D LME STV, (BHS5)

(2) 9%
D EAFUOEBBIZEFIHERICDONT (SCF (2001) T3IA (Mock
(1996). Wang o (1999). REIRIKIER))
FHENDIE R A~D B4 TF - OFE BRI 72k RIS OV T, R~ R
DFHLUTIZE A E RN EHESN TV,

Fo. R RN T U RBRIERC AT v AR EMICHET ST R Y
LEAFE M~ VT B X 2 kA (Sodium dependent multivitamin
transporter) 2t MEBTREINTE Y . & NN, TR, PR, O,
B, B VBRI CTH, EVRWARBELTWL LI Tnb, (BH4)

@ EAFLOYUNREKIZEITHEHERIZDOWLT (SCF (2001) T5IHA
(Zempleni & Mock (2000). [RZEiRXKMHEER))

EATF AKERM T MY U MEAAMEOEEHER E h DY o ERITRS
HLTEBY., L TWAD Y U NERTIRE A F s R s 4 % 7=
D, BELL ZOWERITIYA Mo ko THIMEN S b LGSR
TW5, (H4)

@ E FREBER~ADHMIZDOULT (SCF (2001) THIA (Mock (1989),
[RZE MR TERR))
b MZBIT 5N REK & M 4E o R SR K O e © 4 F > ORI,
0.85+0.50 THDH L INTWVD, (BE4)

@ <HREOHLEHER (Taniguchi & Watanabe (2008) (F#3) . GLP
HA)
ik (p12) OFRBRIZEBWNT, R OATIEO &4 F o 8ix, RZ B
TIIHABRELVIELZ L, 4 15 H TEFF U EORTHRRO LI
TEInTW5D, —F, MARRETE., HIE 12 H & 15 H OO 4 F
YEIEIREFE ThHoT L SN TWD, BIEORIZK TS e4F U &EiF, K
ZEBMTIIMARHIV BEFLIKEZ RLIZEESNTEY, WO
TH, MR 12 B L U CTHESR 16 B THEML TSR TWn5D, L

13



L. #iE 12 HORZEBRIZBIT HFEO ©4F =% —BIEHEX. firLs
FEL OUFNR 156 HOWEDOK 25 THo7mE SN Tn5b, (B2 2)

(3) @
@ E MMEOEIRFRER (Mock & Heird (1997) . Mock & Mock (1997) (SCF
(2001) T5IH). GCP A~H)
fERE/Z2 e b (14 F130F 15 61)) e 4T (1,200 pg/H (BFENH DE
WEOK 20 %)) % 2 EEERSE R BN EE ST D,

ZORER, BA T OFHMIFEREX, 60 (34~89) ng/lL »H#EE 1
HHIX3,738 ng/L, 14 HAIL 5,521 ng/lL £ CEHLZEENTWVS, b
AJ)NVEFF U R ORELTF v AR Fy ROMIGREX, Ththks 1

ZIFHEGRTE N 24 R ON46 {5, &5 14 HRICIEEREG 1 A &t
R25 BN 23 [ETHoTLEINTWD, £z, BT O RFPHEER
M 324 {5, BEA/VEAT U ORPPRIEN 85 ., AT AKX
ROPRFPEMRN 114 fFICHEM L7z SN Tn5, (R4, 25, 26)

@ b MEOEREE (Zempleni & Mock (1999) (SCF (2001) T35|A)
(HB18). GCP FH)
kil (p12) OEBRICENT, @M E LT, X/ rEFF > (183~
23%). EATF U -dFANLEFT R (5~13%). EA /L EFTF AT
hy (83~9%), B4 F v ARy (1~3%) NIRPIZEDONZE SN T
W5, (2 4)

(4) Hettt
D EFXFooBEICHIT2#H%EZR (SCF (2001))

B F L DESKHIC ¢$ﬁ%k)?AWﬁ$@%L+ﬁtb@%%m%
N THE SN TEBY ., JRME ORI S I ~OBITICE ST % &
INTWD, 7o, BEOFHCHANIIBITS, EFTF OB VT 7

2E, VLT F= 2 VT FT U AD04ETHDLE SN TS, (BR4)

@ E FMEOERGER (Bitsch » (1989) (SCF (2001) T3IH) (Hi#8).
GCP A~E)
Eak (p12) OBWEIZBWT, /R b (BRELME 4~5 B, Bk 3~
4 ) \ZEFF 2 (600, 900 pg/H) % 5 HEMFOEIRSE o5 Gk
2) DEEINTND

ZORR, WBECR I 2 B % ORPHMERORIAED b L

14



NnNTWs, (|2 3)

@ b FMEOEEEE (Zempleni & Mock (1999) (SCF (2001) T35|A)

(HB18). GCP FH)

Eik (p12) OFEERIZTIHBWVT, 8.2, 81.9 pumol &% O & H-HfE & BN LS
HoOeHdF o ROREEY %2 &b 2 RPN T 50%TH
Sl ENTWS, £z, B4F o OR PR IE, 2.1, 8.2 pmol FM
R E T, 81.9 umol A& GH LK ONHIRNE G Camrolc b &
nTns, (ZH24)

@ <HREOHRERE (Taniguchi » (2007) . GLP FH)
ICR ~ 7 A (£%%tHE 5 PO) ([ CHEHEfmBl (RIREE) . B4 F U RZABOX
IIEAFUMAERE (RZE+E4F 0 5.0 ppm) Z IR 0~17 H % TREY
BeHT BN ER S TWD,

FORER, RPOEFTF U R, MABRGHTIL, @R 4, 8 LT 12
HIZHEIM L7223, 4F0R 16 HIZITM B 58 L OSRHREE TRV 38D 6
nN-EsnTtnsg, (Bl 27)

(5) &N
PIBEOMBIZOWTIE, BIENES X2 b0 THL2Z b T e
FF | ORNENREIZ BT 2 FHlRS R OMETEBHI T2 60 DO TH D08,
Ty MIEDRBRTHY, Ty MZEXDAROFEGORBEENZ L2 Lo
5, 2EEERE LTRLHEHT D,

D Sv FERERE S5 ER (Fraenkel-Conrat & Fraenkel-Conrat (1952) .
GLP #FHj)
Z v FOIZ4Cle 4 F o ZEIENER G920 E i ST\ 5,

ZOREFR, BE LT AT > O—EBIFIRICRS b, € DOMOlEss T
IFRO Lo To L ENTWD, ke E LT, RPICESG%1HT
85%. &G4 3 H T 8T% APk =i, #EHFITHRG% 3 H T 7% FHi S
nicElLTnsd, (B 28)

@ v MEERNKRERR. FEAEDR— bADRMEER (Lee & (1972) |

6 LA FLUERZEEHAMTBRINEAEZEEEZHLDOE IR TN,
TPk, ~7 A, Ty MEDOIL, ZFRPHERTEARVLOE, HIZ [Ty M =7 2] HERT,

15



GLP 7FB4)

EHEEAEFT NI EAFUORZETHE LT v b (JF) c[UCletTF v
(0.5 g, 4pg. 1mg/100 g KHE) ZIEENEG T 2R LM ST
éo

ZORERRPRFDICBNT  EFTF U AVEF T RO dIEKL K,
EZ NV EFF AN TS R R b, [14CICO: K C[MCIRFHE I
ROLNRMoTL &R TV,

1lmg BEHETREG LA F D 90%LL ARG 12 BFFRELINIZ, 1F

IFEEN 24 FFEUNIZRFERES N L ST 5, &5 EOJRDIZHE
W, FRCEATF URZRTEE L7 v MECTHEtOBIEN RO bz &
T3,

F2. T v MFlESE YR — MZ[UCle 4T > (1 ng/g) M L. 37°C,
IREE T ALFAE T XAXFEGFAE T T 40 XL 60 771 % = _— 3 5B N
FEhs STV 5,

ZORER. IR AFET T, FEEOEAF AR RRO b, Bk
NGRS R L R TEFF o AR F S ROEIEGAHEM L, [14C1CO2
KOUCIRFZNRBO DL E STV,

Lee 51, ARBROFE RS RFHZ L 4 F v OMER IR SN D
EEBLZLTWD, (R 29)

® Sy rERERESHER (Wang & (1996). GLP A<H)
6~10 D> SD 7 v b (HE6 L) 2, &[4ClesTF > (57 pmol/g &
H) ZEENEST 2R EmR I LTV D,

ZORER, IR ORBZE T2 2 A, [UCle 4 F o, [14ClE =
JNVEFFURRMUCIEFTF o ANLARFY RBBEH LN &SN TS,
P 5.1% 5 HOPEERIZ[UCI e+ F o T 46+9%, [UClE R/ LEFF T
47+11%, [MCIEFHF L ZLEF Y R T 8F4% TholmL STV 5,
Wang Hi1d, AR TERD LN RBEOPEIERIZE & EBIL TR,
v MIt bcBIAEAFUoRE@OETLE L THEYITHD E LTS,
(28 30)

(6) KNBREDFED
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ENENEICRET DM A2 M LSRR, B MoV Tid, u#Eiisiniz
EAF U DNRAFTT XA ZEY T 413D T < (~100%) . T OYI, 1R
A M ORI BERAFRICR £ D, BRNPSOPEMZIRL B TH Y | M
B IR EN T2 EFF ATECNITIR P S D L HERITE 2208,
mAEZEOERT S & METREDSHERFNICSED LOMALH Y |
BRI L > TE, WEGEEN MR E 2 ERIZHE G H 5 2 E0Rm@sh
T35,

2. i
(1) E=E%
D EBEETFEARZEEZEELTHHR
a. MEYMEZRAWSEREALTESAR
Bhatia & Wottawa (1981) O#HEIC LT, dEAF ITHONTOD
#E (Salmonella typhimurium TA98, TA100. TA1535 & O TA1538)
W BIR IR B (@R 3 mg/100 mL) (FRENEMELR O
ARIIRI) NEMINTRY BETholot s TnD, (B 3 1)

Prival & (1991) O#WEICL L, A F IOV TOME (S
typhimurium TA98, TA100, TA1535, TA1537 K& TF TA1538 i (N
Escherichia coli WP2) Z# AW 1HIFZERERAR (KEEE 10
mg/plate) DEMINTIHY , RENEHELROFEIZ) DO TREMET
holztasn<Tns, (B 32)

b. YORY 2 IT+—<T TKFHEO®

B o B I Yy NUBRKSH RGBS (2002) 12 LR,
EAFICoONTDOYTRY 73—~ TK R (REEE 25
mg/mL) NEMINTEY | RENEHELROFERIZH»D LT RETH
SltEnTnb, (BE 33)

LED LBy, ©FF Ao TIEL, A4 RIA4 ICHES N REHE
F O SN ZRBRIC W T, BE T EREE BEH M K Ot (R LR 35 5 1k
DONTHNHLRDO LN TR, MM T, EXTFUNKERSTHLEHLE
BL, AEMFAES S LCX, #M TedT v aid, AR > TR
RARE & 702 X 9 BB SIT R0 E O & LT,

(2) 2HEsET

8 2V 7 a—~ TKRBIE, MR TR L AR QORI LRI ATRETH 2.
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D THREMEMEAER (FASEB (1978). GLP FBA)
TR T U EROKE LTz & XD LDso %, 10,000 mg/kg K& %
WxsHrlEhhTnWs, (BHE13)

(3) REEEREEM
D ¥DR,. Iy r10H. 60 B, 120 BEHEAMEEHAE (Crittenden 5
(1948) . GLP F=Hd)
7w b (BBERESIL) 12 FEFF 2 (0, 50 mg/@E#/H) % 10 H MR
#0579 2 3B Tl STV 5,

T OREE, PBRYEEGICERNT 2 AFELRIRD N R -T2 L &
j/l/‘/cl/\éo

T2, 7. 14 B~ A (£# 10~15 L) (245> (0. 1 mg/
A (dIRXOE dIfR) ) % 60 HEAKE 5323k 23 5 ST
%,

TORR, SR ERGICERNT 2AEFRBITBO NPT L &
j/l/‘/cl/\éo

Flo. Ty b (BHEES L) (A TF 2 (0. 5 meg/@W/IA (dIEXIZ
difE) ) % 120 HEFOKE G 28R Ehi STV %,

ZORER, EEEREIZOWT, dFEA T U EGHETHREEL 48 ¢
DI d AT U BRGHTHRBEL LR35 g b ol STV 5,
ZDIED, B EREICER T AFZBEITRO LN ol SN
TW5, (W 34)

AREMFHAE S L L CiE. Crittenden HIZ XA 0T ot ., BH=
WIZEDHDOTHY, REBROFEMIZOWTHERN CTERDoT2Z D,
AREERIZHOWT NOAEL # |l T& 2wt &2 77,

@ Fvhr28BMEAESMRAE (Sawamura © (2007) . GLP )
3 Wi > Wistar 7 ~ b (%EERE 4 JT8) 12 d-E 4T > (0.00002 CxfFEEE) |
0.04. 0.08. 0.10. 0.20. 0.50. 0.80. 1.0% : 0.02. 40. 80. 100. 200.
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500, 800. 1,000 mg/kg (AH/H ) % 28 H[HREHI 53 2 7ER7N Ik S
nTng

ZDORER. 0.08%LL Fix 58 CEETERD . (REBEIMIE 2RO b
EINTWD, HIRIZBNT, g, M, BlEcEEns284F&20OH
ERAFRRBENARO bz & ST 5, RIS T 2 FEER & O A
BREAF o BIZONT, L OICHEERFNRENPEO 6L ST
%, Sawamura b, RiRIZIH1T 5 NOAEL % 0.04% (38.4 mg/kg &
H/H) LTS (B 35) .

ARMFHAES & LT, MRFHIMRE, RAILFORE, HERHRRS
BREZORENMTONA TRV b, 0.08%L EEGHE TR b
To BB . IRE BN EI S P ER B & 52 K B BB G 0w ki
THZERTERNWEE X, LEXD, ARBRICOWT NOAEL % |k
TE/pnWeE 2T,

@ BEEH
UBEDF AN ONWTIE, B FHRGICE D20 THLIZ Enb i Ie
FF ) OREERGEEOFNRE R Z BT 28T R 620V E D TH
5N, FASEB OETHIHENTWAZ EnE, 2EERE L CRe#ET
Do

a. 7v b 21 HRE2HSHRAER (Paul 5 (1973) (FASEB (1978)
T51A) . GLP &~H)
3 A DI EIRIE O Holtzman 7 v MMIE AT > (5 mg/100 g
{KE : 50 mg/kg (AHE/H) % 1 IS D 2 A PG L., #&5% 7.
14 XX 21 A2 6 LA HIRT 2 BmAERMINLTND

FOFER. BERETHEINILNT E STV, WM FOMmE
IZBWT, BAEROMIEE, HEEREOMEDOFEMmENRD L& &SN T

9 JECFA THWHI TWAHER (IPCS: EHC240) % W CHERE & HE,

B 9 (A TR s 67 B
i Wﬁg <;§;ww e
~ A 0.02 3 150
Z7v b A 0.10 10 100
7wk (#) 0.40 20 50
A X 10 250 25
78 XILE 60 2,400 40
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Wb, fFligh 7Y a—r iz onT, EERETHRE 14 BRI R
DENTZR, S 21 BRICIIERERTZEEnNTW5, FEfr ) a—4
NZOWT, BEHETHRE 21 BRICEN RO PR bRz ST
W5, (W 36)

FASEB X, ARBRoHEFRTEN., b b EIRT 28 L il L CIER
WZEWZ D, I TesdTF v OB EE LT LD T
TN E LTnWa, (1 3)

bty ©4F 12250 Tldk, NOAEL DO¥|Wr2s vl RE 72 A & 52
MERBR DR D 2o Tz,

(4) AN
A M EEE L 1L, B F IcoN T, BRAMERBRIZITONTED
9. EEERESE (EBmArseseEs (TIARC) . MM bZMa s (ECB) . kE
REERET (EPA) MOSKEEZREMET 2277 5 (NTP) ) IZX D58 AME
Pl BT TR E LTV, (SR 2)

(5) ABEHRESH
D <TORHERIRESHHAER (Watanabe (1996) . GLP 7~BH)
8 W HH DOHILHE ICR ~ 7 A (£ 7 15 PC) (2 B4 F > (0, 0.1%; 150 mg/kg
KE/HO) ZALIRMIF IR G5 238 BRB 1) BREMSN TS,

ZOfER, A TF B GREORHRRT K O g I O G VAT & Oa g h o
EAFUREO EANEO LN L SN TWD, #ERMEOKRGICEEL
e RHEEME R O AERMEITRD b ho et shTnd, (Bl 37)

AFEMMAR L LTI, ARBRIIEAEOHMBRTH Y | AR RS
NOAEL Z3R® % Z LIIRNEU TH D & Hllr L7z,

@ <HRAHERIFEASHERER (Taniguchi & (2007) . GLP FH8)
Eik (p15) ORBRIZIBNT, B FUMAER (B4 F 5.0 ppm : 0.75
mg/kg K/ HO) B G RETRAFBHIIRD DR N2 STV, (B
2 7)

@ VYORAHBEFIERESMESAR GkHDS (2008) . GLP &H)
AR ICR ~ 7 A (%FE11~14 L) 12 dEA4F > (0.00004 GfHEEE) |
0.1, 1% : 0.06, 150, 1,500 mg/kg KE/H®) % & tefktz LRI iz
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REER G4 2P FER SN TV D,

ZORER, TR 16 BB T 2B &IOSV T, 1% & 51 TR B3RO
bl S TWD, FHEDIMGEF, FARPEATF AREICONT, 1%HK
GEETHENNBD LN ESIN TS, RbPedTF o dhitEic >V T, A
BIRGFARBINNRBD SRz S TWD, BIFICHONT, 0.1%4 T 1%
&5%1%%&0&%%@&Ti0_%gwfm;mﬁﬁﬁﬁ%MLt%
RBELE OKEBH, /NEA. AIBARIEAL, BIBAKIEA., FR) M50 b, 1%H&
5ﬁf%ﬁ£%(ﬁ%@£ﬁ\ﬁ@\§%%@)ﬁ%@%htkéﬂfw
%, (ZH 38)

AHEMFAES L LT, BETRD LN E SNDEEREFIZOWT,
/NSRBI AR S OV AR TE B X PR IR L R 9 AR 3RO B L D RTREME A3 & <
Wb HAEE E SNDHTERRIEROEBERFERINTND LITB IR0,
Fo. ZOMOIEREET OKEH, SO R | FHEAE L OERE) 239D,
HORRABEESC, 2D 2 BM41T 2 BKICET 2B EREORE FIZ oV T

DERNBIRNT &R0, IO —EEEARABOBAL LT 5 & o7zt 72
T =BT IR EN TV RN Enb, BEE I d-v4F v ARt

ERBRT LT —X LIXE o T,

@ BEEH
DB EIZOWTIE, BTG IEEARGICL DO THDHZ L
NH, W Ted T2 ) OAEFEF AR ORI R ORFIERNZIZ2 5
RNHLDOTH DN, B EFEMIZ OV TIL NOAEL % 4% 012 b)
REENELNTWRNWZ End, EERE L CRi#iT 5,

a. v FEEFRESMHHE (TOM/FNB (1998) (Paul & Duttagupta
(1975, 1976) . [REFERXKHER) . GLP F~EA)
HIRT v MZeE AT > (10 mg/100 g {RE) % 5K M OER%Z IR
TEET LIRS EmINLTND

ZDfE R 6K OGO pl R L E K ORI 23 G880 H iz &L s L
TW5,

IOM/FNB X, ZOHA&EIZ70 kg Db MIBITH 7 g DELF HER
CEBETHY, HRINWIBRELIVIIINIEGEHETHDHZ L, 0.1
mol/LL @KL hY T AZEEEE LT ZNARICEHEERD D &5
ZONDZE RPEO RN 2N E2ERL TS, CCHR1 5)
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b. ¥YORBERIFESMHE (Watanabe (1996) (FH#8) . GLP &)

Ei (p20) OWEIZINT, 8 MmO ICR v 7 A (K HEME 8~

12 J8) (24U — 7 A A TR Tk T Y U AR LI-E 4T

> (0, 150 mg/kg RE) Z4EHR 0. 6, 12 HIZK TG XIXEENE S
THRE GRER2) BNEMINTND,

FORER . WEBRWE O 5 BhE U 7o AR EEME R O A BRI D
Ngnol=t I Tnbd, B4 F UGBV TRHAIE T 4 F
BEO FANEDONIZEENTWS, (BR37)

(6) —faZ
D Svw rEOHBEHER (Taniguchi (2007) (F#8) . GLP )
ik (p15) ORERICIHEWNT, T v MRFOE L E UERIREIZOWT,
IEIRMI A B U T, MRS L TRZARTEHENRD N L SR
TW5b, (BH27)

@ Sv bEOHBE5ER (Taniguchi & Watanabe (2008) (FHi#8) . GLP
~ER)
Eik (p12) OoRBRICHWT, FRIEOMEICB W TIE, fFEREEDO TN
RZEREL Y S PC, PCC HUMCC OEBENRENoT-& ENTND,

AEMFHESE LTI, 260 AIE, B4 TF o512k % PC, PCC,
MCC % DOEZDOIEMAEHRIC L2 b D E&E 2T,

(7) ERIZBIFRHR
EHES (B4 F ) ORMCETIT, - AL T IedFFreL
T1HO05~2mgl & ENTHY EE -Zo ] LOEEDFERITZRL,
RER OERITE D blen oo, REHERT, RGREFITHRE LZEEN
EIG Te4Fr) #2ROBRLEFMRESCEATF T Y 20 FRHE
BROLNTWDA, ERE Te4F ) BRI L= RBIEH O #ix
BN »oT=, (BE 39)

Zempleni (2008) DO #HEIZ LAVX, EEOIEFIHRE 2 MRET L2/ R, &
BRI SNABREOEDOEFF U2 BT 52 L1, B EIN
HEINTWS, (R 40)

@D E +#£OER (SCF (2001) (Zempleni 5 (2001) . [RERSCKER,
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GCP &H))
fEREZ2 e b 5Bl AT BT U A (750 ug/H) % 14 HRJEBE S
HHRBMNEMmE SN TND,

ZOREER, ETOMKBRAE TRM M B EK O mitogen-stimulated
proliferation DK T 4 I TA L F—ua A F -1 KA o F—1 A F -2
DOHHERTARO b L STV d,

Zempleni ©iF, FMWIMHELERAMAL D ZZNO/NEMDSLIZEIT S
FERTRI R ZEIZ X A2 b O TIE R, MEFTF LU LD~ LTFEHZ
VSR AN LTINS T VEBEO R IAZ DN E SN DD TH AR
WEBELTWD, £/, TNOLOHMAOERIIAHTHDL ELTND,
(ZH4)

@ fEFIERE (SCF (2001). EZEHXXFEDR)
EAFUORBEETHY, Ao LRFY T —PARERES AT =
— VP RIBIEDBEIZ, B4 F % 100 mg/HE CTRAKELZEZA, &
WRENFMZILETI~ A7 LTWD RN 208, BWEAIZERD 5
nixnoltEINnN TIN5,

BIRIZAR DINVRX T —BEREBEERBIED Y X7 03 H H1TMmIZ, 5
—“HHEREICE AT 10 mg/ A 2R ARG Lz 2 A, o 2EIEH
TR Lol SN TWA,

SCF (2001) 1%, i NTBIT D 4 F o OB L T 7= 21 7 ik Bk
T TWnWAnE LTWs, (BHE4)

@ EHIERE (Roth 5 (1980) (HAADBEERMEE (2010 Fh) THI
F))
R IVIRF T — B EREEREREIEOIIE 1 Flic, ©FF 2 (10 mg/
H) Zf&0#& 53 215N Thiv, HOo2RRAERITERD bivkenoiz b
wWhEIhTns, (5, 41)

. —BEREDH#EF
Bk ALMEOE R R IS L VE. I TedsF ) 13, Ao HEEOSIE
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(LA, TRSEIE] W9 ,) ICX W BAIMRBELOOIZER IS Z EBBEIN
Hich, RWIEIZL My Te45 2 OBREOEMAAE T 20 LY
INBDOBTHDLEBESND (BR1, 2), SKREEREEFET. THAAD
BHEEIUEEE (2010 10 ) IZXE VD HESATWDARB L O/ NEORHE & |
a—F v 7 ZHE LR EUBSICL2A ALY 7 r 0 =T v THINV I ~DE
FFUWMEEZZHR L, AEEZOILE L ONRICB T 20 45> @
—HEREEZ, £20LBY, 5~b3ug/ A/HEHHEL WS, (B2, 5, 1
1. 42)

THARNOBEFHEIUERE (2010 FiR0) ) (IZXiUX, F—2 &1y AR
HEOREE, KMAICBT ST OEREIX 45~70 ug/ N/H TH o 72 & STV
%, (BH5)

ABEMFAES & LR, HEFE BN S22 5| FHEERO EIREIC
LEEL, W (et o — B EREZ AT 70 ug/ A/ (1.4 pglkg
RE/H) ., FLWE T 53ug/ NTH &HIWr L7=,

LI OHEE — B, THARANORFRIRIEHEQ010 Fh0) ) (2B 5 HK
% K 6~10f5TH D,

£2 HRRUMRISEFZH09 (E4F ) O—BEREOHH

FLo— H B o Eﬁi;

mL/H keal/H (ug/100 kcal) BE R

(F-¥) Ab (ng/ N/H)

FLERHRE | LR 780 523.5 1.5~10 7.85~52.4
7L Zxu—7 v 7 525 345.0 1.5~7.5 5.18~25.9
ARk = g AR L 780 528.6 1.5~10 7.93~52.9
e LY 780 521.0 1.5~10 7.82~52.1
AR Zxu—7 v 7 525 338.0 1.5~7.5 5.07~25.4

IV- ﬁl:ll:llilﬁ_ T/E.u:l:1ﬁ
EATF U OERNENIE K OB D R 2 e Lo R, ZetticBas
AT DI B DI NE T LT-,
AEMAFHELS L LClE. EFF U IconCEEEMEOBEAILZA W E AW L7,

AHFEMHES & LTI, B4 F UiconWToatkeEE, KER G EMER VAR

10 g HFRMISL, 74 m—7 v 7 I KERER TR L OF O o5 R
U m@NE& A0S OFELIE 100 mL 470 oha ) —nbE8H L Sh T 5,
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FAEFEORBEE 2 MG Lo/ R, B8 TX 5 NOAEL/LOAEL #15% 5415 H
FIT 72 &l U7,

AFMHAES L LT, & MBI HAL LT, BAEICRBNT, BT~
MEHKLEL LT 2mg/ A/ HETOHETHEM SN TERY . BITEMNSE O WS 35
HDHNRNT & B EESIEEF 2 ORI SN EROEREREEICBIT S
il 2 Z WA HRY | A OIEFIHREFICB DTS EATF U OFERMNRIK &5 2
CNOAFFROPENRDOOLNTEL T, A LREBIRENRE SN TV
TERORBERE LTERTNE DL INTND Z L ZRAEIZHHE L, B
RTHELIV T DR R 2 BT U 72l 3 AR M ORI 2 &l Lz, F 72,
FEM AMEITER D RITFE O B o Tz,

PLEZEE 2, AEMPFAESE L TE, SIS TEON TWDEREZRAMIZ
METHrE. I TedF o) oW T, I e L CEulcERAINARY
WCBWT, ZEeMIZBanirnetE2 6, ADI 28 E 3T 2BV EREHE L
7=,
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<FIHE 1 - BRFE>

s A FRE

ECB European Chemicals Bureau : FJN{L00 R

EPA Environmental Protection Agency : K[EEREE )T

EU European Union : BN E &

EVM Expert Group on Vitamins and Minerals

FASEB Federation of American Societies for Experimental Biology : K
BEXZES wREat Ny

FNB Food and Nutrition Board : i kELZE S

GRAS Generally Recognized as Safe : %2 & & A I ND

GMP Good Manufacturing Practice : 1 1(F 4 i B 40

IARC International Agency for Research on Cancer : [E 0 2e4% RS

IOM Institute of Medicine : K[ [E A 2257

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & dn IR I R 2 ik

NTP National Toxicology Program : K[E[EZ @M 7" v 7 F A

SCF Scientific Committee for Food : BRM & ME FE B S

UL Tolerable Upper Intake Level : it % | BR{EH &
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<hlff2 . FESEHABRBE>

R E | AR s BRI | &5 5 | BRE PR E &5& TR SR 2R
HRENE | EIREARER | S typhimurium - in vitro d-v4Fv e & (=43 Bhatia & Wottawa
R TA9S, 3 mg/100 mL (1981)
TA100, M3 1
TA1535,
TA1538
BiREME | EIMERER | S typhimurium 1in vitro vt T e & REHEHEALROEEIZ D BT | Prival 5 (1991) &
AR TA98, 10 mg/plate ks B3 2
TA100,
TA1535.
TA1537,
TA1538.
E. coli WP2
Winmtt | ~ v AU T in vitro | =i A e & RATEHACROFE D DOLTRE | 2va - EX IV -
#—< TK ik 2.5 mg/mL M D SR vt
B FERBRERE (2002)
ZM3 3
R | AkEEERER | v U X Hi[A] (EYRE; 222 AT LDso=>10,000 mg/kg {A FASEB (1978) &/
13
KERS | 10 A M5 AN 10 HH SRR 0 HHEE S d-v4F 0. 50 mg/E/H | W E R 5 IR T 5B EHEL | Crittenden b
ik %5 un BT, (1948)
— : . - AHMPAES L LR, BARICK | 234
60 H fHI3BR ~ A 60 HH ok | &8 10~ d-t?}‘?/\ 0. 1mg/@h¥/H B b DT ). RBROEGI AT
15 Pt dl-e 4>

RN TE RN T2 2 D, AR
BRI 1T D NOAEL Z ¥ C & 2o
LEZT,
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BRI H

BRI

EP IS

AR

B5GE | BEERGE W

52

120 H 7R

7 vk

120 H[H

K5 BEEIE S
U dl-v 45>

d-vFF

0. 5 mg/E¥/H

EHREIZOWT, dIFEATF S
FECHRIERE L Ih 48 g D72 | d-E
FF UG TRIREE L R 35 g
ot

AEMFHES E L, BHRICK
5H0THY, RBEOFEMIZOWNT
RN TE oo Ens . AR
BRICH 1T D NOAEL % |l T & 72\
LEZT,

BAEB -

HEME

28 H [

Wistar 7 » b

28 H[H

RELR G | AREE4 | d-EF T

0.00002 (xfHa

). 0.04. 0.08,
0.10, 0.20. 0.50,
0.80. 1.0%:0.02,
40, 80, 100, 200,
500, 800, 1,000
mg/kg {RE/H

0.08%LA - 5 R CHEET D | (K E
B hnam ]

i, . BRlcaEns v 4F
B BATHY 2180

FNZ 5 1 2 e & OS8R © A
F 2B M BRI 7R
AREMFAS & LT, MM
A, MR PR, N B
MRS DREST O THRN T
L5, 0.08% L FREERETHRD b
T ABER B RSN 23 B
WEEGC X DB ENE N
mTLZENTERNWEE X, UL
FXrv., ARERIZHWT NOAEL %
W cEx oWt E T2,

Sawamura 5 (2007)
235

A FHTE A

HEME

HAERTR A B
PR

ICR~U A

AR
th

RELR G | ARt 15 | BT

0. 1%; 150 mg/kg
{KE/R

vt F o RO RHANT I OV i I
IR RO O BT iR
Eo L5

AHMFES L LTE, AREBITH
MEORBRTH Y . ARBRHERPD
NOAEL %3k % Z L IZARHEH TH
5 L L,

Watanabe (1996) &
W37
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Ao E | RBR R B RN | B | HERE BRI E G5 & FREAG FAEE S
AR | MARTRAER | ICR~Y DX IR 0~ 1REE# G- KB 5 vt F FEAERA KL (RFHR EAF AR (4T 5.0 ppm : | Taniguchi 5 (2007)
ik TR 17H us B) . EAF UK | 0.75 mgkg KF/A) HEFETHRARE | W27
ZR,. BT UM | HIRD LRIz E I RTINS
R (RZE+E
%+ 5.0 ppm)
AREEAE | MARTRAER | ICR YU X AR | IREER G | AR 11 | d-EATF 0.00004 (X} & IR 16 HiCHB T 2B EIZOWT, | KkFFD (2008)
HEME PR el ~14 T ). 0.1, 1% : 1%45%¢ 5 Tl ZM41

0.06, 150, 1,500
mg/kg RH/H

RO ME R, FKP e 4T R
IZDWT, 1% GRETHN

R EAF YRt REIZOW T, HE
IRIFHY 72880

JRIBIZ DN T, 0.1% &% O 1%45% 57
CIRE K QR O T IO &
IRIFA HHBUBEEE D30 L 7= i e
wOOKEA, /NS, ARSI AR, 14
KRR, FR). 1% 58 CophE
B (SO RE . EE, FHEATL)
AREMFHAS & LT, Mkl
d-vFF v ORI E RET DT
— X LB o T
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<S>

1

10

11

12

13

14

15

JEAE S, T2 ) O IO LIEIZ BT 5 & 5L EE 2R
DWW, F 485 BN EZEERS (K264 8 A 19 H)

DSM ==—h U v a oy U REth, B4 F o A E R E
v F . JBAEGEE, F 8 MEMIIMATEE, 2007; 536-7, 697

Scientific Committee on Food: Opinion of the scientific committee on food on
the tolerable upper intake level of biotin, 26 September 2001

JEAE A, HARANOBFEREEYE (2010 46K), Frk 2145 A
fgeEEE (CFERk 14 42 8 A 2 HIEHES 103 =)

IR CERR 15 4F 4 H 24 HIEA S EEERE 176 5)

s

mEZERRE, NRNAWENE Te4TF ), FRk 25 4 4 H

The Code of Federal Regulations, Title 21 (food and drugs), §350a Infant
forumulas.

The Code of Federal Regulations, Title 21 (food and drugs), Volume 3,
Chapter 1, Part 182, Subpart I, §182.8159 Biotin.

Commission of the European Communities: Commission Directive 2006
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