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LP7RANEVERAINILZENME LTED
Sl LICRIBMBREENMCET OFZER

[ & #1]

BROBENE E42VCRUANVILDFEEZEREZFICEASNZEMNYIL-
FRONWEVEEHILLIA] (CASES : 5743-27-1, 5743-28-2) 2DV T, &R
BEREEAVTARBRESETlE=mL=,

MBI LERBEEL. L-7RANEVEBALYS A, O L-FRAIILE VE
BRAEFHEBYELL-10L8H. RERESHE. RAEAM. £EBHRAESHE. B
EEMETHD, | .

L-FROIWNEVEBALLIALIZDONT, BEEIL-EEABRAESFIHTLLEA
BHELOTERON, BIchAECEROEHLATWS L-7ROILE VEERE
EORBEEEANTRANICTET 322 L 3TMETH D L 2B LT,

L-PAIANEVBALSDLRUZOEEOHBEEZTME L /- HER. BHEA K.
SREREEUMRUVBEESHEA IRV EIOID T REBSEHRARBR T,
ZEMHICBEZELSELIFROBHEEIZOH LTV EEZ DN,

BB DOAEIZBLWTR.L-TAONLNEVERUZOF U2 LEBZEICONTIE,
BRFENPE LTOERERLAHY . ChETICTEEICH L THEOR BT
TN TLVELY, JECFA TlE, L-ZR2IEVEEANL I ALIZDINT, TADI 28T
L 7Ly (not specified) ] &EF@E L TLV5, '

BEMS, L-7RALEVEALIHANENYE LCENIZERSNZES,
REEIZESAENEEZ O, —AERTEE (ADD) #HBETINERFLELE
S LT,



1 LIz '
L-FRAINEVEALYIALL, £ LOBEBFBEROVEDTHDIEL I C(L-
FAANEVE) OALLILETHY ., BROBEHLE, L-ZXaLEVERY
AN LOFREBEEOHREFET 5. .
FKETIE, GRAS 18 (Generally Recognized as Safe ; —lRICREELFHLN I
H) THY., HIEEARE (GMP ; Good Manufacturing Practice} M+ &, MIB R
~DFEANEDHLEATINAE Y, T, BRMES (EU) Tk, —BERICHAEEDME
AMBHLNTNDELLIC, AYHREROREE - HEEHIZ 03 ghg, HEES
HERTy MEQPMERELRIZ 02 gkg ETOFRATH RTINS (E302) 2,
EAETIE, L-7RINEVBREROBSKFMPIE. BN 32 £I1= L-FRALE
CVERUTEDOFT FUDLIEA, BN 39 FIZ L-FRAOANEVEBATTY VBIRT
IR, FHIFEIZL-FAALEVB/IALEFUBIZATILA, ER 16 FIZL-FX
JNEVEE2-INLAY FHREESh. BEROBERHLEROREAEE LTERASHh
T3,

. He B8
2 B=

EEFBETE. FRUFTAOES - BRBLEESSEMTESHRTOTERE

HIZfEL . DFAO / WHOA B S FMYEMERESFVECFA) CEEMIC T SRR
ART L. —EOHFANTREUMSHEE SN TEY . D QRERVEUZES T
FERASGLRBOONTLTERNICHEENTWEEZ bhdBRENMIZONT
Ik, PESHILDEFEROLLGL, BREICATEREEEETIAHERLT
WS, :

COAHIZHD, L-FROAMEVEALS DAIZDODNTIHEERN T L E-C
Ehn, BRENMPECEORFZHBTLIZEEY, BRRSEKKIZETE,
BEMRERERICEREBREEFEMREShZ10THD. (FRI7EI0A3H,
EREEEED)

3 AmYEEORE
L-7RALEVBEALSY AOERBER USRI OVNTRELELT, %
FICHEMHELTERELLSIETHLDTH S BH. L-FTAILEVEALLY
A&, JECFA T3 TADI ZHELR &3h, HERBRTH-TELHELELY
e BRANYE LTHEECHEREMAIRY ., GAEEZRET ILERL
WeELTWS,

4 BHE
% ™M: L-7PRAANEVEALIDA
¥ £ : Calcium L-Ascorbate
SFHK . CpHiCa042 2H0



HTE . 42635
CAS &S : 5743-27-1 ($EiK¥)

: 5743-28-2 (K#4)
K B~HEAEOREEOBRT. ITBLEEL,

5 =&
L-PROANLEVEALYYAZ, BOERLEES, HEENTL-Z7RANLEY
Bl AN LIZIE>THRNEND EEZLND I EMDL . KRBIEICDLNTIXL-
FRALE VEIZDOWTHAR, EHEIZ OV TIEL-FRAILE VB L L-FRAANLEY
BIEEOESHREBO T2 &I L-7RAILEVBALS DV LOBHEEHERE L,
BB, L7RAILEVEALSHYAOSHICET 3HEBMET. =T JEAVE
HEIHERREBREIRELLEL,

(1) KRABIEE (R, S, KB, B
DRI :

L-ZAONEVEE L-FRIANEVEANLLILEOBTRIROBEIZEN
HEIPEMCONTOREEA 5NTOH., BELARAIZEOLT, BIRECEL
TRHL-PRANEVEE L-FRINEVEBALL YL EORIZETGEWN DY, 5
ST, LUFORMBIZL-FROILEVEEICESLNTLS,

L-7RONE VBITEEEEN S 30~180 myBEREN, F b U LAKEFE
DEEEI BRI L Y 80~00%A RIS h 54, SHETIEREXEFENENT S
FORINE R LITIETT S Y9, MEEREERN0~150mg/BOREETTS
b—ICETAETEMNT S, AROTEEXH 1.5¢ THY . 30~45 mg/BHLH
EELTLNE Y,

L-7AIANLE L EOBEORMER (FH. BB 2ENT328BTALYY
LIERERASNE Y, 8. LL7RANLEVEANLYTARDENS & CRIRE
h. ERIZEYALSYAOBRRMHETZ L VSHENDHD 7,

@a
L-7AONEVEETATOFRERICESSNT 5. BMmsk. HE. BF. &
TEHRUFB-SREC, EREVHREBICEREICEFET 5. QMEREE
o, mE. miELYSBEEQL-FRAALEVEREESA Y, MFRIZH L TIEHN 25%
D L-FAALEUENREURIBEEALTWS 'Y BELLTL-FRALE
LEE 60 mg/ BIERL-RELEATOMBEDPOREL 14.9~528 yM & BES
hTW39, |

HBPOL-FRALE VEFKBANETH L LTHEET D, FiROEREE
OHBKMTCIEL L-7XAILE VBOM 80%AELEE (FE FAL-FRXIOLE
VE) Lo TLB Y, EXRCBEEOBEERIIEFATEAFENTSHY ., M

4



BoLIZER %Eﬂtiw’\ﬁtmiﬁmé .10,

L-FRIANEVRIIBEEEET 3. BEFMEEIIREILOEED 2~4ETH
%o L-PRANEVEEFBADICEFELTEY .. BHHIZ 40~70 pg/ml @ L-
FRANLEVEESD Y,

 ORBIRUHSE
(@b FESDE (Sv ) ‘CO)‘I’CE&J‘

L-ZRAOANWEVBIZE b HIL EILEY FTIRERIVELTRELETEN,
OB TITHERNTESHEEIhE D,

Sw MZ L-ZFROLEEE-1-1C (VC-1-4C) RUTE FO-L-FAOILEVEE
-1-C " (DHA-1-MC) #BEREAIEE (1.5~59mg) L&A, 24 BSRILIAIZ,
FR19. 29%H° COL IZED Y., 2, 9% aDEE: LTRPICE#SE, L
FROALEVEBOEEHT36BTHo . MROL-FRALE VRO T—ILE
(& 24~43 mg/kg, L-ZXAANEVBEOESHEEL5~8mgBTH =2, Sv b
ICHERERFRE LE23-P4 LU0 UBE, L7AILEVEBICEST D, L%
LOVERUVL-UFYUEIZHES, BAIWIL-FRIANE VEFEHIE23-D7 b
L-JAVEABIEShTY 2 9BRUOL-A LA VEEGEE O, L-FROILEVE
ORFEMTHD "C-L 1 TBREERRERE LEER, L avBOthObas~0
#iEFH DGO, #H T, PaVBARBHEREREWNS ZLIZES. &
HB. P1oBOEERMT2sBTHo 12,

b e FToHH

. tﬁLL?X:»tjﬁﬁﬁuhﬁcmm@Lft A, BEPZITE 3%h EE
Eht=, £i=. 80~100mg/BL EDEORE TILRIR SN = KBS ARPIZE
TEFE LTHEN-, COZEITMENCORBREDERTHMTLIELER
LT3 9,

BELBHIIFEEFREICL-FAINLE U E-1-C #8085 LEOL, L-7
ATJLEVEE (30~180 mg/B) RS LIECH, MHARTERFPD L-FRaAL
E L BOEMPrMERRTRSESICREF L=,

EADBHEIZ VC-1-1C 2HIRMICKBES LI-EZ 5, 10 BRET 2%ARHP(z,
1% ERICHER S, £ VC-1-1C QRAIEDOHE, L-FAALEVE (BEE
D 20%., ELFRER) O, fREYIEEE LT, 2,3-O4 b-L-F A VB (35 20%).
TEROL-ZXaOLEVE QWRT) RUL DB (1 4%) Thot-. BR
HIZCO & LTHE#ShGM . E FEHO L-7FR I E VEED £ bt
B 16 A TH o= RO T—IL R L 20 mgke AECHIEEEEITH | me/ke/
BCHot= W, Z20OM L-7RAILE VE2-HIL T — FASRBICHES A D &
DHFELH S Y, '

MEEoMBREPCELEOMELUANIZ L-7XAaANLEVE20-8-F 04202
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RO 2-0-¢-FNLALERREHENATWS, IFENTEL-7FRAOLEVBOTE
RAL-ZRALEVBADBIELEILEFAUHIVESANL I FHLE
HEFZTTITONB, L-FAONLEVEEEERY., TEFAL-FRaANLEY
I LB KRS BERIT, AUBMIZ23-O b L-FnrvEERY,. 5
IZHikBESh, L-UFY VB LFOAVEBECAEIND, £, TEFA-L
FAANEVEHBWMME2,3-P4 ML-FaVBIZ 0, H VT H0 ICk YELSE
NTL-ALAVEE, YadvBRUEIADYEICEEShE Y,

O L L-ALAVE G + YavB QRESHLKEE)
G

SSG GSH H0 lﬁﬁ%//fb*?ﬂzﬁ(Smﬁ)+ah
vC %%bDHA—» 2,3-DKG -
(6 Fi%) (6 Wﬁ) \ ‘I'
H,0, H;0 ‘ 1,2-BA% LYYk (5 +C02

B L-7RILESEORBER
VC: L-7AINELEE, DHA: TEFOL-FAINE B, 23-DKG: 2,3-24 -4 0 8,
GSH: YL 8FA, GSSG: FILAFFA U LANT 1 F (BERFNLIFL)

(2) #FiE

DatstE

L-FAALEEBALLD LOBEHGEEHHRBROT—2FHETHLET
EEMNoEN, L-ZRAOIEVEORBROBREICKHHEKREHREST Y M. 7
2. BELEY b, 9HERVAXTEREATS (K158 9,

(R 1) BEEBRSHERIZETS LDy E

BE5ER | BhiE LDsp
MERO [Ty bk 5,000 mg/kg<
TIR . 5,000 mg/kg<
EILEY b | 5,000 mgkg<
oH X 2,000 mg/kg<
14X 500 mg/kg<
COREREHEME

L-7RANEVBEALSYADREREEHRROT— 2 2BBT LI LET
Ehhot=M, L-FRaONEVE, L-PAaILEVEBF M) DAL, L-7AO)LE
UEBALET— bk (L-ZRANEVEBNILEFUBIRATIL) IZ2LWTIRERSE
A% 3 » AETOERBERRENS Y b, TUR, ELEY FPRUS R T, E
HEERBAS Y NERLWTERSATLS,



(L-FZONE B

YORAZL-PRAINE VB (500~1,000 mg/kg ®=/H) £78f. ELEY b+
IZL-7 AN E > (400~2,500 mg/kg AE/H) % 6 BEIEND. ETRUEIEER
ICESLAFERTHE., BT RURESHHEETE 4 AfEMIEETHY.
B, REEND, EREIHBHELRE T, REAEZNERE (%‘ﬂﬁ& FEERRE. BT AR
DEECH) TV TEREIRH G- 1919,

v MIL-ZAIJEVEZE 10,000 mg/kg FE/BAT 6 EMEDRS LR
U 6,500 mghkg AE/HT 10 AHMBORE LAHARBRICALTE®RSIC & LEEIL
AbhEgEMof Y, _

Sy b (BEMES 260 ICL-FRAIJLEVEE (0, 1,000, 1,500, 2,000 mg/ke
AE/R) 22 5MREHRELERBRICELT, KE, E1-E, Fik. MEEEHN
BE. RRE. Bl - MRS, ARNRELRVREABSZNRETOAED
BEICEDIEERIROOAEN 1= D9,

Sybk (BB 6ME IZL-FRAOIEVEE (0. 1, 5, 10%; 0. 1,000, 5,000,
10,000 mg/kg A E/H) #EEHESLEZABRICSLT, AEENIDEIHNA Shi-(F
M. 10%BRERICENTETIZEY 6 Eh 2 AR LA, BEHEATHET
HY. ENFELTET I LEZEETH- =219, |

ELEY MIL-ZXIJILE VB (500 mg/lt/H) # 4 BRELERS L=REIC
BT, L-FRONEVERZE#5 A -HEBEELEBE L5, £
WEBHT36.8 0, BMEHT2488TH-:=?,

FILETY MIL-FRIANEVEE (625mg/kg AE/H) #1859 % LhEEINE
DFILBBDH NN, A VFENMRARESZECA2IOELETHLNEH
o579, LEA>TEESAMNCRASENEORDZELHVEEZ NAED,

(L-ZRX3NWEVEEF RI)A)

F344 5w b (B I10E) (CL-ZFXAALEEF UYL (6.84% ; 3.42 g/kg
#HE/8%) % 10 BRGREERE L&A, REOEMING. thKkEDEM, R
pHO LR, BERtOoEE0EMN, ERAOEERYOEINE VSR LR OB R
Hohfz, LML, BIEFPUE=7L (1.85. 2.78, 3.70% ; 0.925, 1,39, 1.85 g/kg
BE/R¥)EZFMLTCRAZICRET 3L HKE. BROEENEMLE-—FT.
RASEFHIZEK pH AMET Lo 2.78% L E D FINE TIEBMAOEBRDAED S
T, Fol 18U FMETI 2R CEREEOBEAAZRDON-E0OD 2.78%
UEDBEMBECERDONEN ST, COTEMND, LFRILESEF LYY

¥ JECFA THL B h TS REE LAV TERE £ 5% 17

& BiREE EEE R
(kg) (/E/E) | (kg thE/R)
Swvk 0.4 20 50




LEEICEYREUERICERSAEZLE, L-7XAaNEVEFOEORRRA
THLFMYDAIZKBRpHOEEMN =5 LEEETHDIEEZ bR,
A RIZL-FAOANEVEES FUDL (1,000 mgkg AE) % 20 HELEBIRAIC
5 L-HRTE, HE., BROFEABFNREEZEHERSIC L BEBEED
bhlmot?,

(L-ZRANE VBNV ET— )

BASY MIL-FRIALESBSLIT—F (2, 5% ; 1,000 B U 2,500 mg/kg
AE/H, 424 RU 1,060 mghkg AE/HO L-F XL EVEICIEY) %9 7 AFE
RS LE-RBIZE VT, SHBETREROMFAR Sh. 8 Lo 2 FEIZEBEAD
SaYBHEENED O AN, RRICAVERBYDS v MIERIZED bhh
2P,

Sy MIL-ZFRAaANLEVENRILET—F (025%; 125 mg/kg 4AE/B . 53 mg/ke
HE/AGL-ZATLE SBICHEY) %2 FRBHERS LEHBISBLTR. 85
Tk DEEFRBOH AT,

QFEMNAM

F344 5w b (%E M 20 &) [ N-butyl-N-(4-hydroxybutyDnitrosamine (BBN) % A
SYT—H—L LT 4 BMMKERE LR, LFRALEVEALYYA, L-F
RAINWEVEBDINILET— b, L-7AANLEVEBAF7)UEBIZAFIL, TUY
JWEUEE (£ 5% ; 25 gkg BE/A*) # 2 BRTOE—42—L L TREERE
T OBM_BEEENAERRET > . TOBR. HHLL FIIJJfJ\AJJﬁI ZL.5EfEL
L < IEAADEMITESD b:hﬂ&?fl\'af‘— 9,

BHFEHMRELTL-ZRAANEVERF )V LOROKRSICE S, Bt EROB
MRIZET 3 1 8E . BRESEORSATOE~2—ERICET 3 2 & E U
TIzRY 292,

(L-ZFRAOJLEVEF RDL)

F344 5w b (BEE 10T IZL-ZXAaNEEEF MY D4 (091, 2.73, 4.56.
6.84% ; 0.455, 1.365. 2.28. 3.42 g/hke (KE/A*) #EHEBELEI D, 6.84%
BEFICEREEORARE (6/112) AHLRIZMN, RADFEHIIE &bbh&b\o
=¥[5 (2) QR#EH/EHEN (L-7RANLEVEF MY HL) BEL

F344 5w b (BHEME20E) [CBBN #4 — 3 I —4—& LTEKERE L1,
L-7RAaNEVEF )AL (1, 5%; 05, 25 ghkg KE/B*) 2 7O0E—4—
ELTRORVETIEM_BRERPAERET 1z TOHR., SHITEETEIE
EESEOREEQENMAHF NN, 1%BREHCREIALSAEN 2, T, L-
FROALEVEEF FUDL (5%; 25 ghe AE/B*) QBEMEE TIRERLERIC

8



L REFBH LN LM o 2, Fukushima ik, BRFENATOE—2—1EH
RO pH D LRESUICTF FU S LS AU OREICERT 3 & FEHLTL
%2, _

F344 5 b (&8 40 IL) [T N-[4-(5-nitro-2-furyl)-2-thiazolyl]formamide (FANFT)
AV I—4— & LTRERS L&, L-7FRXRaONLEVEFR) DAL, Yvyh
Y RS LREDEMY YA AL I LETOE—4— & LTREER
54 5ER_BERNMARRET o . TOHBRE. AL I LBICk EREE
O7O0E—2—EREES NS BXALTOE—2—RAIXRD pH 6.5 BLEL
LUICROF U LREOEMIzLYE-0&hdEBEShED,

ChoDERERZFLNHDE, ERLRIZEEARSALFDIXL-FPRANLE
VB U LAERRIZ 273% U EBRM LB ATHY  6.84%H N LI AH T
ELESAOHTHARENBEH LN T, Fio, L7PRANESBANLS DA
[ZIZBERE I T 2 R A TOE—F—ERIZED b M o1, -

@EFER A SN
L-ZFRANEVEALL D LAOEEEICETIARBOT—4228AETE - L1E
TEREM oA, BESHICOVNTIEZT Y EANERBARESh TV,
SEMRELTUTFIZRY, £, L-ZRaANEVE, L-FRaANLEVEEF Y
JAICDNTIE, BHFBEHDZVIEEBHICONTS Y b, TR, ELEY +
RUNLRE—ERANERBRAEBEA TS, |

SHEBINOREICL-FRAALEVBANL LD LBKE 10~200mgke AEOR
ETHSH. £ LIE5~100 mgkg AEOHE TEETHE 96 BFRAMIML =& =, Ly
THhEBRRICBIEANET L. COFFTCEROMERREIZOH LG,

3)

(L-7 AOJLE »BE)

iR CD-1 ¥R (FF 20~23 L) [ZL-FAIJLE VB (0. 5.2, 24.1, 112.0,
520 mg/kg RE/R) €1k 6 AH 5 10 ARBRGEOKRS LE-EZA, BEYRUD
BREICESCLZZEEROOAT, KRONBRERVUEEBRECEVTLERE
FOREHEEICHBRLOBMICEZED Ao DD,

IORIZL-ZAOLE B (250, 500, 1,000 mg/kg AE/H) ZiFiE6 BHAMD
15 BETRORES LAEFERICE VT, RESRGED LT, RORFME. &
EMOTE. IR, PBRUVCHEEEACIEZETIED OGN,

ITiE Wistar S b (FB 20L) ICL-FRIJLEEE (0. 55, 25.5. 118.5,
550 mg/kg AE/H) ZHik6 B 5 10 BRERAKE LA, BEBMRUKBRE
ICEREIZLOGEEIEOONT . BRONEBRERUBHEREICBELVTLEED

- 9



RAEHECHBEREOBICEZRDOALEM > PP,

Z v FZL-FRIIE VB (150, 250, 500. 1,000 mg/kg AE/R) Zitik6 H
NG 15 BRUSEMNSSEE 21 BETEORES LEARBRICENT, REHEHET
ZHoh?. ROZKEAME. BENOTH. iR, SBRRUHEEREAICHEEE
BEHohinot=?,

FIRFEDS Y b NALARI—RUEIIEY MIL-FAIILE VEE(&EEHEE 400
mg/kg AE/H) #ROBRELAEHR, EoITHIETORVARUS Y M L-
FAINEVE (REHE 1,000 mgkg AE/H) Z280OKB5 LE-EBRNAERESL
TLaA, WThORRBRICEWCHEBRURLEICET IEBICEREIREOOHN
ot 9,

HHERTOELEY MIL-ZFRIILEUE (0.5% : 500 mgkg hE/A) %R
BELEZEZA, PBEBABRBRU—EHA-YORY., ZOMO%IEREICELTH
BEsDEFBEH MMz Y, |

MENLEY MZL-7XONE VB (4. 10, 100 mgkg) # 14 Bigh b 3 ER
FCREAKE LE-HBRTIE, 4 mgkg BTHIRBARLASHEEHRH LU AL
100 mg/kg B TCREFEDETHEESAZ.ELEY MIL-ZRXaNLE (LS.
4.0. 100 mg/kg hE) % 3 tH{RIThi- URHES LAHERITH LTI 100 me/ke
BERCHEREHIRELE ., RESRELLAMN Y,

(L-FRAINEVEF RUYL)

F344 S b (BBEHAC, #oM) IZL-FAXIJEUEF 1oL (0, 091,
2.73. 4.56, 6.84% : 0.455, 1.365. 2.28, 3.42 ghkg (AE/H*") % 4~5 AWHMN SR
EHIEE L. 108 TRE L CHEE. RSy M 16 BftFE cCRAEEREL
19, CORRICEFZ—EH-YORNIHBERLEETHY . BHNOKE
ICESEOREBIRO NG, oz, REMTIE 2B3%HEZHRLETORSEHTH
ELAEEMNANMEE SN, ASHESEALMTEM o, 4.56. 6.8%
HOIER 14 BOBBRDHE V' RGM CHKENEN L RRETCELTORS
HOREBYW TR pH AEM L. 2.73% L L TRILBRAIEM L 1-.6.84%F TlL.
BERtEEA N, B RO B4R K OMEE R U bromodeoxyuridine (BrdU)
ISk ZMBREIEEEEEML. 2.73% UL TEERETFHEMEREICKSBER
LREOEBHAEZOEMAERENE, LAL. REBSSHOETI®RLEEL
312, W P344 S b ZEAWNT 6.84%D L-FAONLNE VEEF ) DO LIZELRLT >
EoLEHRNT SZEERSHBNTOhTEY., TOHEREL LTELEZVES
DLFRELEETCEIBR LEOBEREABLHLWIEBERESAEM 2 &M
B, L-FRAIEVEF M) LESICEYRRUERICEEESA-ELIE., L-
?Z:JLED&%@{;@#‘E‘G‘TJ . FRUDLIZKBR pH DEFEAREfE
LEEEThdeEZDND T,
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®iEEEE
L-7XANECEBAILS D LOEBESEICOLWTHELALRBAEE LT
WAIZTEFLLNR, L-FROANEVE, L-FRILEVEF FUILRTL-FR
ANEVET M VLDIKRERARTHAITUYVILEVEF R SALIZDONTO
HZEURBAERESATINS,

L-ZFRAA)LEVEANL LI LOME (Salmonella typhimurium TA98. TA100.
TA1535, TA1537, TA1538) ZRALV=HEIRETAERFER (0.055. 0.11, 0.22%(w/v))
MIL—brELGEVIZT LA o FarR—2 a3 vETCThATEY., E-BE

(Saccharomyces cerevisiaze D4) ZFRAWBETEBRFAE (1.25, 2.5, 5.0%) A
u4/#lm—/aJ£rﬁbhruémLﬁ%ﬁS%mwﬁﬂr#ﬁbb?
EETH- 1’— ),

(L-ZROJIE )

L-ZAOINEEEOME (S typhimurium TA1535, TA1537. TA1538) ZHL -
BIREREEARN T L— FiE (0.00025%wv) HHTITT LA »Fa~n—3
ik (0.00013, 0.00025%(wW/v)) TITHNWTEY. FEBER (S cerevisice D4) %
UL BEFEMEE (0.0013. 0.0025%WN) MTLA oFanr— 3 UET
ThhTLAH, IRt SOmix DFEIZAMDET, BETH 2,

(L-FRAILEVEF R HL)
L7XJ»EJETFU@A®HE(SmMMmmﬂm%’MNOTAB%
TA1537. TA1538) AL EIFRERERKE (0.075, 0.15, 0.30%(wN) AT
—RrELBSVICTLLA O F 2R~ a3 VETIThbATEY., £-EBEE (S
cerevisiae D4) AW EGETEHREE (1.25. 2.5, 5.0%) N4 Fa_A~—
aAVETIThATLEA, WTFhi SImix DFEICAMAD LT, BHETH- -

26)
o

(ZDVILVEVET FUIL)

ITUYVILEVET ) DLDS. typhimurium XX S. cerevisiae D3 DT I AEE
BRERICBVLT., WThiRBEEOFE AL TIEMOEESEESH
THEY. ooy FZERANV-BYHRIERRL - 5 VIR EAWEHEEERES

BichbThWTFhiiEEEo1=7,

PELY, L-FRONEVEANLSDLIZOVWTITHE LBEIC L 385
ARTEHOHEBENABTLENATLIDATHEH., TOMDOERIEEBIZODLTO
EBEEERBROBELY ., L-7RANLEVEALS Y LIZITERKIZE - TREER
BEAdE50EEERTEVWEDEEZ DT,
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@—fEFEEE

L-72A)LEVEAILS D LAQOBERIIENICRYAFAEIE L-FRaLE

VEBEDLOOEHELRALTHIEEALATND, TOL-FRAIILEVBROE
BEAICEALTIE, FORZEAENE, HOEMOIEXGEEERESESLCE
AL TLEN, ZOEEZMAAZILEBTLETDASHICSATING
WD, Ff-, L-7AANLE VEBRSICELTR., UTFOM/MR~OEE, Rk
~ADEED | FREAOICET IFARRENHD.

M/MEADEE: L-7RAILEVBOXREREICLY ., REMSERHIRLES
233 BAR) D OERZEHITAZ L (Wil6yH) RUT0O MOV E VERFE
DEBIBEIh TS Y, .

FMADEE L-FAANEVBRERSITK > THRIOROBMARA (5g/
H) RUTYRIZBLTEHOIT Y,

FIRIER : MREBAICBINT, FRAOIEVE (5 mgksg AE) ORE5ICK
S>THREAMAZEH LD ERENTILNS 19,

@k ZBITZHMR |
L-PAILNEVEALSIADE MCHBITIHMREEHEETHILELTEGN, -
fza LAOLEAS, E M L-ZROANEVEERSLEZEREEESHLTHS,
L-Z7AONLEVEALLY LAQEBXERICRYAFEFALLRIT L-FRALEL
BTOLODREHLEALTHIEEAGNTVSZ LML, L-7RAINLEVED
F—A E#LTFIZRY . '

(L-Z7RALE VB

1,000 EDEEHICZERTR - T eREEAZZAVLVT7ZRaNEVE (1~
4g/B) &34 ARERESHEFER. PTRILEVBBRAED 154 & 75RR
AED 13 MBS, E2 KEXABPEOHRBRICKYRBZERKLE, 3 7 ARR
EREME LT 811 EDOS5HFRAANLEVBRAED RYEUTSRBREZD
N%RREEREFEEL, 2OHSERBECASTH =19,

3 BOWREBICZEER- T ABEFELZRAVTTRAINE VB (0~6¢/
H) 29ZERESEER. PRAONEVERERE. 775 ERBRAELLIZES
HEBEHLNEM o 19,

SEEID 4 HO—IERNER (BR 18, kIR 26) OFXNEEF 1 KICF X2
JLE B (500, 750, 1,000mg/B) #EMSELI_EFRHEBRE 5 v ARSKEL
FECAME, KRE. B ASORES, NFERIVE. METILTE
VE., IBRHEORETCTRAINE VBBRSIZLIZAELEERUM o129,

Fh B FMIKEQOL-FAAILEVEBERELERO D A VBORBHERAD
HENFARLGNTILND, '
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BAIZL-ZFXaO)LEVEE (1~2gR) E90~180 HElIG LI=& B, vaw
BIE DR HE ST T A o 1= Y,

TOM, RAIZFROANEVE 3~6 g/A) ZERSEHEZA, RBD pH
CERFEL, F U SATHICLEE AN, '

6 EREEZIZSITHME

(1) JECFA (28I 55FM

- JECFA (F 973 EOH 17TELRFIZH T, £ FRUBHTORERSOHRKE
RIZEDWT.L-FRAANLEVE RAUDLERUREYF U HALBIZH L, ADI
ELTO~15mekg FE/BADEFRELTLND Y, 4, COBEEEEISD.
EROMICERAHESNIBETH D, 5IEHEE JECFA 14 1981 £0F 25 BRE
CEVWTL-ZRONEVER.RAYDLERUVRF M) DLEIZDONTEEL.,
CNSOYESBRENYSH DML L7 RINE VBOREHBIFE LTER
SNBENSIEHBT, ADI % T0~15 mgkeg HRE/H] 5 THEHELAEL (not
specified) ] [(TEB LT, 4H. LROFRAEFHETL-TROLEVEALLTLE
ERLEEES. THICEDDILD D LAOEREEEEREDHIL L TALIZL BR
TELLEW ambLTXJth@ﬁ»v7MDmx%Fﬁﬂbmm(mf
specified) | & LTLY3 195,

(2) KEBREFERIT (FDA) IZH T 55

FDAXL-ZAIANEVE BEF FYDLBBRALYILE T VILE VB,
B kUL, L7RINEVBSLET—MIDNWTHEEXBREREL., C
NoOYPELNRKOFERAEGTERESE LTHVWGRSLREY., £ FHLTH
BHWEEZ ZEWELNLEOBEAND. ChEOMEBEE GRASHEITHEELT

Lvg B3,

(3) BRMESRHEESS (SCF) IZH 1T 55
SCFEBMICANOWZEBDNBRLHORERRVEREEFIC OV TEE
LTLEA, 1987 EOW/EETIHL-FROANEVE, AF FUDAERURAIIL
COLEBIZONWTRDESHREEARLTLS O,
RHRURNESEEHABT O CICEMEAEZEARBRTHEEHEE 1~2 gkg ik
HR) CEVWTHREBREMI L THEEEEE L. BEEEHRBICBLTLE
EFEREREZFRIHFREIA DAL TOAL, b +A1 100 mgke AE/HE R
FERL TIEMFREA oG o1,
L-PRONEVEBOBRSMOEREZ1HH Y, 8%, 30~100mg LB E
hTwhd, LT, L-ZRaANEVEE, RF M) OLERURDILLDLE
FERENME LTHERTZEE. FAICKBZL-ZFRaANMEVE. AT UYL
BREURAILSDLEQDEREEIBESMODTAThOEREIZ BREEILS
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MZEVNEEZ LA TS,

DLEDOESEMNS, SCFIE. L-FRAINLEVE, RFFYDLERVUEAILT Y
LB TIHE, S E LTERShLIBRY .. BEORED ADI 28 ET i
BlFERWERATINS,

7 —HEREOHEEE
L-FRAOIEVEBAN D LRREEFNMMTHL 2. EXEICEITLERE
F—AalFhL, LEA->T, ARICEREhZIBEZEEL. BBAICETHES
IVCEALYYLAOEREIZOVWTUTICE# L.

(1) E23vC

[ER 16 FEREE - XEFAEHROBE] VIckd e, RN ERSH
AERIVCO—HEREZE. 117mg (B 110mg, %123 mg) TH D,

E2 2y COFFEIcONT. BESFBEICENTEYTLEOHOAT THXAD
BEEEREE (2005 £R)) T, KEERLCLHEEED, SORIRENET
L. M DRBPESEAENS 5= 0BEUEIX LA, 3~4 B EDERETTH
REHLIATLS, RAICBWTERE (UL) £#RET HBEUAS+2TEEN
EEMS, BEATHULEZRELENELTNS,

(2) AL oL

[Erk 16 EEREE - RERETHEOHRE] Nokdé, BRMSERSEL

ZHhLSHLO—BERSIE, 538me (B 550mg. ki 528mg) THB.
- —F. T 16 FEREEFBHENE PIcihiE. ERENVORSETEE
BEHCEHESASZ—BEREE. ANLPTALELT681Img LERESND, C
D&MD, BRENGOHALILEG, £HILLOLERED 10%EEICE
bhEZLND,

ANLTOLOENAEIZSITAEMIZDONT., BEEFEEIZBEWTEYVFELEDHSL
hi- TBAAOBEEREL (2005 £5F) ] PTIE. LI 7LHVIERBETE
WEht-28 g HER/IEHRE (LOAEL) &L, AILLVIALFESEITERLTE
BEREOREIERCHRTHIEEILND LMD, THERFRHE=12LLT
BEA (18ELlE) UL %23 gBELTWS, LE=A-T, BERE - REH
FIZHIRAIZB T 2EREEHIZ, BRFNPOBRATEESEERICHEE
LE-EREFMALBETH, UL #EXAHLY,

8 FHE#ER
FEHNERCETARBRICIAVNEOLOFA LA, RIEZONT, APEL L
FRANEVEEOBICZEF GV AL, KPEXL-FRANEVBRUZDIE
SELEELEZTHEMT I ENTARETH D LB L=,
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2T, L-ZRXRANEVBANLSHILICONT, BHIIWEEERBRERESIS
T LLAENLLOTEELNS, BRIChAETERORDHLATLS L-FRI)LE
VERIEEEFORBRMEERAVTHREMICEEET 5 LIETRETH S L HIET L /=,
L-ZRXAANWEVERAL S ILRUZOREORRBEEZ ML -ER. ROAK.
iﬁ%ﬁ%ﬁ&UEE*%%ﬁéﬁu&%i%n%3ﬁ;ﬁﬁ$5%ﬂﬁﬁfm,
RERICESEZE L SELIFROSEEZEIRAD OBV EEI SN,
BEDLAEICBEVWTEHL-ZFRALWEVBRUFOF ) LEZIZDONTIE,
BRFMYPE L TOERBENSY . ChFETIIREHIZE L THBROMBELIEHE
SN TULVEL, JECFA Tk, L-FPRIONEVEAIL DI LIZDNT, TADI E4%E
L %Ly (not specified) | &FHME L TLYS,

PlEMS, L-7RAONLNEEBANLL LRSI E LTEYICGEREEILIEBES
ZEHICEESATNWEZ A oh, ADI #BEET AREXGNESHEL =,

[5I A K]
- 1) Food and Drug Administration, NHS. 21 CFR, Subpart D —Chemical Preservatives, §

182.3189 Calcium ascorbate. 21 CFR Ch 1. (4-1-04 Edition).

2) Office for Official Publications of the EC. European Parliament and council directive No
95/2/EC of 20 February 1995 on food additives other than colours and Sweeteners (&
#) . CONSLEG: 1995L0002-17/07/2003: 1-18, 45-50.

3) Prepared for FDA, Life Sciences Research Office Federation of American Societies for
Experimental Biology. Evaluation of the health aspects of ascorbic acid, sodium
ascorbate, calcium Ascorbate, erythorbic acid, sodium erythorbate, and ascorbyl
palmitate as food ihgredients. SCOGS-59, Contract No, FDA 223-75-2004. (1979).

4) Higdon J. The biocavailability of different forms of vitamin C.
http://lpi.oregonstate.edu/ss01/bioavailability.html

. 5) IPCSINTOX Databank. Ascorbic Acid.
http /fwww.intox.org/databank/documents/pharm/ascorbic/ascorbic.htm

6) European Food Safety Authority (EFSA). Opinion of the scientific panel on dletetlc
products, nuirition and allergies on a request from the commission related to the
tolerable upper intake level of vitamin C (L-Ascorbic acid, its calcium, potassium and
sodium salts and L-Ascorbyl-6-palmitate). The EFSA Journal. (2004)59: 1-21.

7) Cai I, Zhang Q, Wastney ME, Weaver CM. Calcium bioavailability and kinetics of
calcium ascorbate and calcium acetate in rats. Exp. Biol. Med. (2004)229: 40-45.

8) Morton DJ, Barrett-Connor EL, Schneider DL. Vitamin C supplement use and bone
mineral density in postrﬁenopausal women. J. Bone. Miner. Res. (2001} 16: 135-140.

9) Tsugawa N, Yamabe T, Takeuchi A, Kamao M, Nakagawa K, Nishijima K, Okano T.
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Intestinal absorption of calcium from calcium ascorbate in rats. J. Bone. Miner. Metab.
{1982)17: 783-808.

10) Salnikow K, Kasprzak KS. Ascorbate depletion: a critical step in nickel ca;cinogenesis?
Environ. Health. Perspect. (2005)113: 577-584.

1) BAERABRSKERESZER. TRAANEUE  -Ascorbic Acid-FE+HHWIE
BAEBAREHEE C-49-54, 2001,

12) Curtin CO, King CG. The metabolism of ascorbic acid-1-C'* and oxalic acid-C'* in the
rat. J. Biol. Chem. (1955) 216:539-348. ‘

13) Kailner A, Hartmann D, Hornig D. Steady-state turnover and body pool of ascorbic acid
in man. Am. J. Clin. Nutr. (1979) 32:530-539.

14) Hellman L, Burns JJ. Metabolism of L-ascorbic ac1d-1 C14 in man. J. Biol. Chem.
(1958) 230:923-930. )

15) Demole V. CVI. On the physiological action of ascorbic acid and some related .
compounds Biockem. J, (1934) 28:770-773.

16) JECFA. Calcium Ascorbate. IPCS INCHEM. WHO Food Additives Series 16(1981).
http://www.inchem.org/documents/jecfa/jecmono/vl6je06.htm

17) Principles for the safety assessment of food additives and contaminants in food. World
Health Organization, International Program on Chemical Safety in Cooperation with the
Joint FAO/WHO Expert Committee on Food Additives, Geneva, Environmental Health
Criteria 70 (1987). |

18) Cohen SM, Garland EM, Cano M, St John MK, Khachab M, Wehner JM, Arnold LL.
Effects of sodium ascorbate, sodium saccharin and ammonium chloride on the male rat
urinary bladder. Carcinogenesis. (1995)16: 2743-2750.

19) Fukushima S, Ogiso T, Kurata Y, Shibata M, Kakizoe T. Absence of promotion potential
for calcium L-ascorbate, L-ascorbic'dipaimitate, L-ascorbic stearate and erythorbic acid
on rat urinary bladder carcinogenesis. Cancer Lett. (1987)35:17-25.

20) Fukushima S, Imaida K, Sakata T, Okamura T, Shibata M, Ito N. Promoting effects of
sodium L-ascorbate on two-stage urinary bladder carcinogenesis in rats. Cancer Res.
(1983) 43: 4454-4457.

21) Cohen SM, Ellwein LB, Okamura T, Masui T, Johansson SL, Smith RA, Wehner JM,
Khachab M, Chappel .CI, Schoenig GP, Emerson JL. Comparative bladder tumor
promoting activity of sodium saccharin, sodium ascorbate, related acids, and calcium
salts in rats. Cancer Res. (1991) 51: 1766-1777. e,

22) Fukushima S, Shibata MA, Shirai T, Tamano S, Ito N. Roles of urinary sodium ion
concentration and pH in promotion b'y ascorbic acid of urinary bladder carcinogenesis
in rats. Cancer Res. (1986) 46: 1623-1626. '

23) Prepared for FDA, Food and Drug Reserch Laboratories, Inc. Teratologic evaluation of
FDA 71-65, ascorbic acid in mice and rats. National Technical Information Service

1

16



(NTIS) PB-245 518. (1975).

24) Litton Bionetics, Inc. Mutagenicity evaluation of FDA 75-63, calcium ascorbate F.C.C.
National Technical Information Service (NTIS) PB-279261. (1976).

25) Litton Bionetics, Inc. Mutagenic evaluation of compound FDA 71-65, ascorbic acid.
National Technical Information Service (NTIS) PB-245491. (1975).

26) Prepared for FDA, Litton Bionetics, Inc. Mutagenic evaluation: of compound. FDA
75-64. Sodium ascorbate USP, FCC. National Technical Information Service (NTIS)
PB-266 896. (1976). |

. 27) Seventeenth Report of the JECFA. Toxicological evaluation of certain. food additives
with a review of general principles and specifications. WHO Technical Report Series
539, FAO Nutrition Meetings Report Series 53. (1974): 18-19, 35-38. .

28) JECFA. Toxicological evaluation of some food additives including anticaking agents,
antimicrobials, antioxidants, emulsifiers and thickening agents. WHO Food Additives
Series 5.(1974):143-145, |

29) Twenty-fifth Report of the J'ECFA Evaluation of certain food addltlves (?Eﬂ") WHO
Technical Report Series 669. (1981): 32,

30) Commission of the EC. Report of the scientific committee for food. Report of the SCF
Twenty-second Series. (1989). _

31) TRk 16 FERMEE - REFEHROBEISOVT. EEFHHE (2006)
http://www.mhlw.go.jp/houdou/2006/05/h0508-1.htm]

32) BAAOBREREE EEHBHEERE. 2005) H—HiR

33) Tk 16 FEREHBHEHEEHEYS (BROREUBELELSE) FE
MBIRZEFEA-ERANDORBORLICEYT 2HEHEI TEHEE WA
HFEF. 28R OARICES T 5BRBNMEEERE & ZOEBRLE .
SEEMHZRICLEERANDOEREOHE T01 BEFNHRE
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L—TFALE VA LT 5 RN R

18

P e | s | ﬁf?f R B 5 & WP R o
Fyh  |BEEE &R R |LTRIAERHA 1.Dso: 5,000 me/kg {KEU/< 3
B wDA EE ‘ LDsy: 5,000 mg/kg {4Hi/< 15
B |[enesr LDy:5,000 mg/kg fAE<
A= , LDsg: 2,000 mglkg {45/
AR LDsy: 500 mg/kg {58/<
=2UA 7 B #n  |4+~H L-7 A=3/LE|500~1,000 mgkg FE/|BHITFOHONG, 16
ET EE =l 15
TV 6 HE  [FHE 400~2,500 mgkg A/
A ‘
Zwh 6 JE[E b2 N 10,000mg/kg #E/H BB B BN IR bR, 3
10 38R 6,500 mg/kg £ E/H
240 HHERES 26 0. L000. 1,500, 2,000(4mE, FE1C2E, ik, MiERSMHRE, R 16
s mprke RE/ A 7, W, FTEEERE, HRERRMRE, B 3
RSSO RTE B TRERL,
T 6 [T 1. 5. 10%(1,000, 5,000, [{RESIINEIFHISLDIVIED, 10%BEFEZ| 16
10,000 mp/ke #H/A)  {BUVTEFICED 6 EF 2 EAFEL, 3
Ty |48 H 500me/ P/ A (R MBEE (AR B0 3
L-7 A2 P 2 A [ FREE: 36.8 A, #r5#F:248 H
)
E Ty ARH T FPHT 625 meg/BE (R | 4B MR - (R EHnsE 6
(HEA 2 i2Fic = wr e o 7)) i 2 el 9 ) 15 A | AN
40 7% £ THRBHLEEAEYR) .
D |
B Sor [108M  |BEE  [HEIOIE |7 REAE|684% (.42 ghe AE/A [(ERIAR], BOKEIN. RpH E5. | 18
# SEE YY) AN, FEEPID TR RN, B LR 0>
5 A WA RSN, BT T =D A
# (1.85, 2.78, 3.70%) ZHML TERERICEST
H B, fokE, BtoES&INLE:E 5T,
FAEERAERSICIR pH MET L, 2.78%LL LOOFR
IR G R OB NEL LT, £
7o, LRSULERINRE TR 2 LTt ms
BbLNELOD 2.78% F OB TR
BbNEIol, RRUBHCBESNEE
{Bit. L-7 A2 A2 e oL o R RE TR
< Na [ZXBRE pH O EF3G =68 T
HBLEILND, )
AR 20 BELE (FRARFY | REA 1,000 mg/kg fAE 1, BRI REL &, 5] 3
WAL,
BEsLZ ok |94 A iBAE | REH L-7 AZE12, 5%(1,000, 2,500 {615/]5% 3% 531 e S8, 8 ITrp 2 [TicfEhtm| 3
ERAVIT A, 424, 1,060 mgke (K| = UEERERASTED LIV,
—h THOL-F AT
)
Fwb 24 |REE R 0.25%(125 mp/kg HRE/FSIZLDEHRL, 3
A. 53 mgkg KE/HD
L-F A= B )
#ECEA TRV LR TV BREES AV CRIREEHEE P
- T HER BHAR
kg) (e R) {ghkg #KE/R)
Zw b 04 20 S50




= —
PR\ o | s | 27 mj’?f W %5 R ®OB R &
Fwh 103ER  |RAE J#E100C  [L-7=22AE(091. 273, 4.56. 6.84%)|6.84% R SRS ML |- ooiRTBRE (6/12) 2346 18
T R (0.455, 1.365, 2.28, 3.42|17005, BAADERIIFEDLN T,
N g/ks /B )
E TR HE20 0L  [L-7 A=V, 5%0.5, 2.5 ghe HRE/|5 % H4-0F : BEREREET o0 2L SR B IR TR | 20
;5: M AER EET R AR SR, RpHENalRED EEMNFHEEEL| 21
# . 51D,
Fuh TEEREE[IREL |20 25%(2.5 ghke FH/ T¥) |BIALAHTES, FLUEHE S L <12 A diinasg] 19
A KB . okl
(32380
=) TR LE010200 mg/kg KB |4 IFEIENTED Lo, ZORM T CEE| 3
ZT i 2| @5-100 mgkg (KE (| OBEREREIRD bivkh ol
T % 96 FERIRESD) : -
<A iR 6 H |5l RR20~23 UG |L-7A=E0, 52, 24.1, 1120, 520{E8M L OBAIRICR Bz L2 B IRn b 3
25 10 B|Q R mg/kg {5/ F T, BIRONBERERUEREREIBOCH] 23
[ BEORAEFE I HBELOMICEIEDD
. naizv,
IR 6 AR |FH 250, 500, 1,000 mg/kg | FAEFRIRIERD b, JEORE L, Bl 3
M 15 B #/A oiTE), R, Sth R UIEERE IChL B
B DL T,
Fwh iR 6 B[RO [20[C 0. 55. 25.5, 118.5, 55013 0hin R OB I- IR B LB EIIED LA 3
Edk 10 mg/ke AIE/ B I, BIEO A AR DBl v Th| 23
4 A BH ORI LOMIC IR S
i . LRV,
?E HR6~15%0 |7 150, 250 . 500, LOOO|RAFMrzRbET, E0XEE oMb, BE| 3
= HE U4y mg/kg /R BITE, HHR, SR OUEEERICL B
N3 Yo~ 43 i RS LR,
#21H ,
Fwb (HRH) A | R R 400 meke (RE[ - THodBIZR W Th, ERERUFAICE] 6 |
INDAS— /A THAHEBICEEIFEDLRA,
EAEyh ’
R (HiRY) ('R | Feki & 1,000 mg/kg
Fuh . B/B
EEwh |FH BT [HERE 0.5%:500 mg/kg #RE/ B | A HRHEE R U—E Y00 BB, FOfon| 3
BRI L CGERER Lo ZEIRD LA
. by,
EAEVH |14 Bf-~3[IRET M 4, 10, 100 mg/ke 100 mgke BEHORICIBWTAEFEAET| 3
FERET HEEshT,
EAED (3HMAIZDRE R 1.5, 4.0, 100 mg/kg &£ (100 mp/hke 258 HEEESRL S0l 3
fehiks EREhARLY,
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=Y I D #h | g |- . e e s ik
ST EiE | SRR S it W nE R RBRER No
S mw b |a~s mablinaE (B4R |L-FRIAE0, 091, 273, 456, 6.84%|— Mt 0 DIRBIRHEEE L FIER 18
noiRs MEQPT BT RUY| (0455, 1365, 228, | [HREMs)
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