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C 3

LR, pH FHEAIE LCHERA SN T5LBE D U v A (CAS BEkE 5
996-31-6) |ZDV\T, S FEARBRAESE & H VO TR i i FE 285 TAM 2 5506 L 72,
M O 7o BRBRAGE L, FLER Y U U A A HERE & LB R EE, ERYS
I, FEBANE, AR AEFEEFEICETLSHOTH S,

AV U LEWRME L L+ o dlBAGE ISR T 2 2 e N TE Do T,
LU D, §EEE MR E O TH LI Y ¥ A%, I & L CToff ik
IZBNWTIEZOMOAREF L ON Y v LA L FEFEIC, BIRPCHAmBRE DY) UL
WZIRRET D L HEESND Z LD REMFRAES L LT, iy T3l s U o L)
DRIz WNT, g (L, DAL DL-RE &L, ). LREEL D U U L
HEHRWE & U RBRAGE  OVFn e 2 W TREMICRET 21T 5 Z & 1X A6
Th D EHWr L,

AREMFRAS L LR, A2 Y v LA, 2Rk, FLMEEEOD ) v AEHOBER
RRHE 2 T L7 R, N TR U w7 b ) IOV T, BinmlE, EAAMEK
O FEAERNMEDREIT R LW LT,

FAE# G-3RI LT, B HOW T, BeMEIIGar/E L SELHED
BHEEEBIIRO LNV EHW Lz, B Y v AEEHIZOW TR, R EERERIC
LMY THiEEH YV v A OFMEICBW TREEMERINTEBY, Ty T3
1) oL POOHEE—HERE (BY AL 1L T42.7 mg) (X, BEOHY ¥
LAD—HEIE (2,200 mg) O 1.9% L FEFIZVRNEBX LN LD, IS
& UCHEENCER SN A5E. W THEh Y v A ICHETH DU U A
[ N = Py AV AR &I T By

AHMFHAES & LT, ANEIEELOE MIBT 28 A 2R LoiEg, Lol
AT R AICEIN & UTHLER (LR, D-ARSUE DLR) 245 2 i3, R
NI AR OMAFRENME N Z LA, BT D2RBENPZRIEICRIT D Z &0 b,
FLEEOBEEIROIRIK & 720 RHHET ~ R—3 2226 TREN DD LB R T,

LLENS AFEMHRAESR S LT, iy T8 U v L) O L TL4e
PRI & &L L S D RBB OB bR o7 2 L WO H LI & OVFLE
BN E LTERRP DL Z L 2BRE LT, I TEERD ) v A B8N



W& L TEINIE S 256, ZEVEIRENnweZ 2, i THks U v
L] O ADI 2R ET D MBI ERHMB L7z, 72720, Bk &0 HAh R mT
BanlZine TRLER D U U L) WONZFLER M O FLI AR 2 k50 & 2 i % 18
MT 256, REMET S F—v 22 b2 bTRENRH LS 720, WHIRHEEDNHEL 5
NHRETH D,



[. FHERRAEDOHME
1. A&
FHCEL, pH %A (M1, 2. 3)

2. A
4 Hleh U oL
B4 22 Ryt r@Bh ol 22 Raxo v @giiy
UN
#4, : Potassium lactate
CAS %435 : 996-31-6 (&1, 2, 3. 4, 5)

3. 7FX
CsH;KOs (=1, 2, 3., 4)

4. HFE
128.17 (AL L T) (=M1, 2. 3. 4)

5. #BExH
0
H * De ]éi)
OH H L@, DORROT K (DL
NHoHV, (M1, 2, 3, 5)
6. MIKE

P EGE A KDWY THEE T U U L) ORGSR TIE, & LTIR
Sl LR U v A (CsH5KO3) & LT 50.0%LL ETFDERED 98.0~102.0%
Zade, | MIRE LT IR, BEIIZEALEEAO DT NIHED &
DR T, \ZBWR RN IbT DA TRWIZEBWRH S, | L& T
W5,

P EGE A I L, A U v Ak, K, =X ) =K, =—T
JWNZIIRETHDH EEINTWD, 7o, ABA U v a3 EAHER 2 EAR (6

I pLEZIIMAY O ERBEORLFETHY . +—FThEer: etk - +. At —) 2%, L
T, L-(+) . D-() KT EIEIZOWT L, D-XIEDL- LML THKLT 5,
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PED¥IR) L LTHRDZ LB TE D0, WiRtE, WL 3R N2 o0 18 7 13K
e LTRBEIND ESNTWD, MaIZST AT VIETH D5, FixD I
TR UL L FERRICRERE OLBRAILREEEM LTy (BHe) | |
ERIRZANKGIR L TR E2 2T 52 bbb snTnd, (B
M1, 2, 3, 4, 5)

7. FEEBORE
FHEEFEE IS LAUE, I T3LER D U w7 A 13, B OBRLRh - #iBh Al
FRMEE, WA, pH FHEEAI & LT, IS BRKREEZ2 ElZBWTHEA STV 5
BRI THL LI TV, (BR1, 7. 8)

FAO/WHO & RI&Z Mz &#K (JECFA) @ (1974a) O#EIZ I
T, LB O AN TRRER ICEA S D TRIGE Th 5 L s T
Wo, (ZH9)

KETIE, Y TEEH U o o) 3EEAL A L OER AT AR F. (infant
formula) ~DOFEHZRE, R EELEA72EZLD (GRAS) METHY |
wIEMEHEE (GMP) O FCHEHABZRO LN TWS, (21 0)

RS (EU) Tik, @n® Tei@gh ) o L) ik, e MSICLEEDOR
FNTHEHATL2Z B8RO TS, 7272 L, DIEREO DL-IRO LT
A ~OFEHA LD 3 s COINEmMIT RN (pH AKENOAR) L LTO
RO LTV, (BF6, 8, 11)

FTAETIE, W TS s UV o L) IIRBETH D, HEOWME LT
L. 1957 FFIZHME, AL U LKL OHAMEEL, 1960 FIZHET Y 7 A0
BRI ZHeE S, JAWEE, s A, pH SR & L TR &I S
W5, (R12)

JEAGEE X, 2002 4F 7 HOEE - BRRfEFRSENEESHSTOT
AEFEIZHEV Y, OJECFA CTHEEEMICZEMEFIIAK T L, —EOFPHN TL4
MERHER SN TEY, o, @KXEKY EU sEEZECTHEANALSBD LT
TEEEMICHEERNFm W E B X DD BMIBRIIIZ OV TR, BEENL O
EEFEEFOZ L, ERMICREICHT a2 Bth+ 2 Fet 2R LT
Do A, JBEFEHE BN TEHRNY TFLEES U T L) 12OV T ORHIE £
B EEDONZI NG, BINLEERESE 24 58 1 HE 1 5O EICHE

2 AT THWLNEIEHRIC OV T, B 1 IS4 R,
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S, BMEEZARIH LT, RMEFEEEFMOEKEN 2SN LOTH
Do

8. AIMMIEEDHME
JEA G EE 1T, BT B O R BRI AL RO & T 7%,
W TR U o ) 12OV T, L L COFRED Al M O FLYED
REIZOWTHRET S E LTS, ok, RALETZRIT 2V EELTWS,
(1)

- REMRICRLIMNEOHE
1. RREE (IR, 5. K3H. H0t)
g TR S Y 7 o) OFRNERBIZEE T 2B ISR TE o Tz,

AR A IS LA, R U U Ak KRR OVRS (9 EA) Hick
WTHBRA A e D) T LA FNREELITIRBICH D L s T D, (B
1. 5)

99k L RIEIL L D THDIIEE I U U A, IS E L COMERARIZEBWT
L2 DOMOFREFENR O H Y ¥ A L RERIC, BiRFP CHEEE B Y T LI
HET D EMEIND, ZOZ s, BN THEAT Y U L] OERNEIREICD
Wi, e (LR, DK O DLAZE ETe) WONIEN T XTI U U LA
AU EAELDETHUEINDIMBEEL O U v AR 2 RNEEICBI T 2
HAZ AN THREICEHhZIT Y 2 & & LT,

(1) _BRUZOIELE
O3
a. AT YDA
Cori & Cori (1929) KX Cori (1930) DO IZ XX, 24 B a
L7727y M-I D7) Y v A (1,700 mg/kg RE) % 5Ri#E O
BHET RN EE SN TRBY ., TORE, JLEED LK K O D-IRITIG
SIFIER CHE TN EINZE SR TWnWb, (213, 14)

Fif o> Cori (1930) iz Xiu, Mo 7 » b (%R 6~9 L)
IZDL-FLEE T R Y 7 A (#9213 mg/kg (RE) % iR 0 & 59 2 3B
Eie SN TR, ZORER, 1, 2, 3 T 4 KFILLIN O /NG B O
BIZEGEOZNEI 25.8, 43.5, 61.8 LN 75.5% T, /MMEIZFEIFL T
WAHHREBN L RO IEICHR—E Lt Tns, (BR14)
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a.

v it

L-ZLE&

P LR PR SR ORREIRES 18 hiL (1998) 12 LAuE, ARNIZHFET 5 L-H
FRix, 3 — 27V NELLEBIESNS LODIE), fFERIZKIT D 7L
—ADGIRIZEAZNEAED L O, BERNOARZ T TIZLVAEEIND
LONBHDHEENTWS, (BR15)

3R Cori & Cori (1929) D5 & R ~—r3— « A5 21 hit (1998)
(2 KA R R O 2 AR U7 ST BB S 7z LR I3 AT 2 XA,
PERT AR EZR TV a—F v R VEITR SN D 0, Zva— R ZHA
SN THIEAHE I, —bRF EAKIZRD EINTWD (FLEEA K
/Cori [HIi%) , (13, 16)

Ewaschuk & (2005) O L Ea—|ZXiiE. b FOIjEF L-FLE B
IZ 1~2 mmol/L (89~178 mg/LL) ThHH L ENTW5b, (BH17)

b. D-ZLE&

Fikd> Ewaschuk o (2005) . Thornalley (1993) oL Ea—, k
RO R LA FE AR 18 it (1998) M Of Halperin & Kamel (1996)
DOWEIZ T IUL, EERRNICHFEET S DAL, 93— 70 MENLERE
NDHODIEN, RFERIZBIT 2 AT NI U A FH— LR EKIZ L D%
BEONEMEO LD L BEHRORI T I TICLVAEEINDIBORE D
LERTWS, (B15, 17, 18, 19)

ik Ewaschuk & (2005) O L E=2—2XihiE. b FolfjEYH b-
FLEATE X 11~70 nmol/L (0.98~6.24 ng/L) THH L ENTW5, (&
M17)

3k Thornalley (1993) ® L b = — |2 LiiE, i p-FLESHE A
I, EERBRORFRZIC 2~ BT oL Tns, (/1 8)

de Vrese & Barth (1991) ®# &2 L iLiE. D-FLE2 (0.64, 1.06 mmol/kg
RE ; 57, 94 mg/kg AfH) #3d—27 /L hE L bick b U~T4) I8
BEEL5BRAER SN TEBY ., TORE, 60 73 AN MEF D-FLERE
X 0.070£0.020 mmol/L 7°% 0.086+0.030 mmol/L, 0.20£0.010
mmol/L (6.24+1.78 mg/L 7»% 7.67+2.68 mg/L, 17.8+0.89 mg/L) |
MLz shTngd, a—27 hE LTERLEGAIIKER (1.11

11



mmol/kg (A ; 99 mg/kg ﬁiﬁ) ELTEILZGEICH~, AUC IZH
CTHoTBE— 7 REITH45 T, %21&@31@@75)@&5 bl & ShTwn
5, (ZH20)

c. ;LE&EF Y IL
JECFA (1974a) O#HEIZB W THEIH & TW5D Lo Cori & Cori
(1929) OWEIT LAUE, 24 FFREFER L7727 v M2 - KO D-AEET b
UL (1,700 mg/kg AHE) &Gl O&RG T 5BRAFEm SN TEY
ZORER, 3 REZITI wWéMRUﬂ@@Mbmmﬁﬁﬁ)z~ﬁy
WA S, DA T NV v AERELESAE, F7 ) a—r iz
A&@&éhﬁ#ot&émfwéo(5%9\13>

@ RKBERUHEM
itk Ewaschuk & (2005) O L E = —|Z i, WELEIT L-X O D-
AR T ORNVEER DT D ENAEETH L EINTWVWS, (=
17)

FHMEEEEEE I L uE, WIE T LA L DR TCO T I E S LN
IEIT TN EENTWE, (BE1)

a. ILE&
JECFA (1974a) O#&E 2B 1T 25 HIZ XL, Furth & Engel (1930)
It MIZHBE (1~3,000 mg) ZRAOKGT 2R BRE2E/RL TV,
DFER. 14 FFRILANIZ 20~30% R JRHFICHEIE S = &L S Tnd, (&
2 9)

b. D-ZLEE
iR Thornalley (1993) MU' Ewaschuk © (2005) ® L E = —|Z
I, B FE= T RZED- AT & FarF—EnFEE L, Wi
O D-HEEOMF IR Em W E S TWnWd, £, FUVEDT v b
Ak D In vitro DFZR T D-HEZFIHTE L2 Tn5, (BR1 7,
18)

iR Halperin & Kamel (1996) O#H&HIZ I T, & MI L-EEEIC
ERTRMEIZE D OO, D-ABEHTE LN TS, (R
19)

ik Cori & Cori (1929) . Ei® Halperin & Kamel (1996) .

12



3@ Thornalley (1993) KU Eilkd Ewaschuk & (2005) O L E =
—IZEE, B MZBWT, D-ABOMHEEEIL 1.5~1.6 mmol/kg/hr
(134~143 mg/kg/hr) T, L-FERICH N 1/B~1/4RETHDL L SN T
WwWn, (13,17, 18, 19)

JECFA (1974a) o#isic LuiX, 3 02H £ TCoIIETix, D-L U DL-
HEEOMRBRE L - I _E D L SN TWnWb, (B 9)

ik Ewaschuk & (2005) DL E2—|2LiiE. & MIBWT, &
. /& (0.1 umol/hr ; 8.9 pg/hr) @ D-FLE R FIZHE S TED |
JRPPEEIT 1 @EICR b EL . 4 MEETICED T EEanTn s
(/1 7)

. DL-¥LE&

Goldman & (1961) O#HEIZ LAUE, 10~57 HEioO b R REpELLIE 4
Il DL-FLEE A TR L 7= *ﬂ?ﬁﬂ'ﬁ*ﬁj% (half-skimmed milk) ZfEHRIHE %
AR Ef SN TR, ZORER, #HIE 24 R o RPIcHEt < 53
eI L, ZO&EIZEBRLIZABON 4% ThoT LS Tn5, (&
M21)

Morotomi ©» (1981) O¥EHFIZLiiE, F344 7 v b (K8 5 L) [
DL-FLFE (0, 1.95g/kg (AE GAW 7 v FEPTICBIHIE NS ED 30 %) )
F OHMClpL-AEE (20 pCi) 2R D& 5T o BmAEmI N TS, 2D
. 1.95 glkg REBESHETIZE LWLT pH 0K T (A-pH=0.14) X
O FELEBEO EH (2 6%) BRD L0, #5 24 FEZICITFED 5
otz EhTnd, C%Am>ﬁ¢i1%g&gwﬁ&5ﬁfﬁﬁ
D 42%., MEFET 61% Th o772 & ZL T 5, Morotomi Hid. FLAEg
DOEHENEMNT D E RN F—~OEHFRITE T L, FERHPICHEN S
N5 COs Dt EIIHMT D DD, M EELLTIIEDT 5 EELL
TW5, £72, WO RIS ITT R /L F— kbfﬁ%éh 1.95 g/kg &
B G COWRMB ORI COx LISMZ T AHE. ICEH S, B
BT BREICEE R 1.95 g/kg IR E KR GHECIAIC 381 49%&%MLK
EEINTWD, (2 2)

=Nl YR NN
Fifd Cori & Cori (1929) DO #H4E K& Y Ewaschuk & (2005) @ L&
R 24 BRI R L7727 v M L- KOV D-EEET R U ¥ A (1,700
rm&g%E)%ﬁ% RORET RN EHmIN TS, ZTORER. L

13



@

AT RV U LOHFGIZEY L-ABORP~OHEIZIZE AL RO S
NRhol=z ENTW5A, — ., D-HLEEIL. &5 3 B CTWRINE DK 30%
DIRFIZHEE S-S TnWg, (BR13, 17)

iR Ewaschuk 5 (2005) O L v a—l2BITFA55HICEZE,. & F
(10 #1) 2 pL-¥.EE7F F VY 7 A (1.0~1.3 mmol/kg/hr ; 112~ 146
mg/kg/hr) ZFARNE G T 5 BEAEBINTEY . ZORR, D-HE
D 90%MH S, 10% D IRPICHRE SNz s TWwWD, £z, &S
¥ % 0.336~0.515 g/kg/hr (3.0~4.6 mmol/kg/hr) IZEIINE 5 LA
R RILTBRICETEAD LTSN TS, 72, FlvEa—IZBiT5
Sl X, B b (BIERH) 12 D-RELEET MY T AR R DER (6.4
mmol/kg ; 717 mg/kg) S HHHBEPEIINTEY, ZORKE, M+
O D-FLER D HJHNE 21 0 TH -T2, BEHEBEZMEFITT D L 40 22N
LizZ et RoffnBz ozt InTnWs, £/, 24 FEfLL
NIZ D-FLBE D 2% M IR ICHEI S N7z & ShvTng, (BR17)

Giesecke & Fabritius (1974) O#EHIZLX, 7 v b (250~300 g,
% 5UC) IZDL-FEET R U U AT ALY T A (F 490, 629 mg/kg &
) ZRAEGTLIRBNAEmMINTEY ., TORE, 24 K LINIC 1
~2%MRFICHEE S L & Tns, (B2 3)

IBRBROEBERUHEEICDONT

Schmukler & Barrows (1966) D52 KAviE, M Wistar 7 v M2k
WL, A% 3 AIZEB T D0l OVERAR IC I 1 2 3Ll ik #EEs% (LDH)
EMEIXVAEZR I DALY bARICEELZ R LIZE SN TND, (B2 4)

Francesconi & Villee (1969) O#&AIC I, & MrELTT v Ma
RoOlF&IZH1T 25 LDH O7 A VP A LAORBENEMINLTND, Z O
R, b MEEOIKTIZLDH 7 A Y%A LD 55, LDH1I~LDH4 ® 4
PR R S 7228, i CIiX LDH4 I3 S ivZe o7t ST g, 7
v MERTEMEL OioWFid e MR EIFERERLZANE =TT A4 Y
YA LBBH SN EnhTnb, (B2 5)

Lee & (2000) oIz XkiuX, SD 7 v boFANR (FEE 8L % 0
~7 HknRF T 28~35 H R ITAKIR R R T @ FREICE & | £ 0%
LDH D2 HET 23BN EE ST\ D, TOREE, 0~7 HEEEC
(KRR SREREEIZE NIV HE T, WHEREIZE I & e~ THF LDH &%
DRI BO%IR T L7225, 28~35 HinfIZREEFRERELIZE DI THEIC BN T

14



. FFLDH {EEDOIK TFIZA Lol S Tnb, (2 6)

(2) Ao LIESE
ww ThEE S U U A OFHEE () (2012) (F: ZESICTHEER.
I () ] #HIR) XX, U AL A0t hold, R, M
F OHIIEAME T B WAL 3T 2MEO—>TH Y, RO&h s
U0 LA OEBE T DRI A E O, Blg o BEI R 2 X -
THEf SN, ZOEFEESHEFEFSAL TS EINLTWS, (BFE27)

2. &

L U U A EWEE & Ui B . BB T 5 b
DDOHBTHoTen, koL AWAH Y U NIAEERNTHRE 1Y 7 LA
FNCRGIIREET A L HEESND Z LD, g, WMEE RO U 7 A
Bt E & LI BRAE 2 VT, ARSI TEE Y v A O%F
MEFMMT5 2L & LT,

(1) ABEAH Y YL, ABRUIARES
© EEHH
HER D U ¥ AN ELBE R O OHEICBI L. AT O35 5.

a. ;LAY DL
(a) BLEFRALEZEEREL T HHER
(DNA #EFZHEE LT HHBR)
FEED (1988) DHEIC LT, AV U LI HOWTORFIE
(Bacillus subtilis, M45 (Rec-) M OWFAERK H17 (Rect+) ) MW
7= Rec-assay (Fk@ie/E 20 mg/disk) 23FEhE S TH Y. REEMEL
RO PbLT, BETholo &N Tns, (B2 8)

(b) 2BHREELTIEIREL T 55K
(IFEEEEMR TRV EEAEEHER)
iR oARES (1988) W NS KL AR (1999) DA IC L,
FHEEA Y T LIZONTDT ¥ A =— K « NI RZ— il HREE 2 M ha ik
(CHL) ZHWizieakREaliR (RmiEE 3.0 mg/mL) 25, AHHE
PEALRIEMFE T T 24 BRI KON 48 BRI G LERE CE SN TEH
D, WIFnhbEEThoztInTnd, (BE28, 29)

b. ZLEE
(a) BLFRALEFHEIEZLTHHER
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(MEMERWNLSBEREARETERER)

ffES (1982) . Ishidate 5 (1984) I TNIHESE K OMASE (1991)
DHEIZ LI, ABIZHO W TOME (Salmonella typhimurium
TA92. TA94., TA98, TA100. TA1535, TA1537) % M7= w28
SRR BB (s iR 10 mg/plate) NFEf SN TH V. REHEM(L
ROFE )DL OT BEThoTmE &N TS, (B30, 31,
32)

FDA (1980) o &I L, AMIc oW ToOME (S
typhimurium) M OB#EE (Saccharomyces cerevisiae) % FH\NT-18 7%
JEREFAE (EIRE 0.18%) NEMMIITEY , RENEEILRD
AR PDLT, WThbBRETho T IhTnd, (B3 3)

Al-Ani & Al-Lami (1988) O## 1 KAuiX, ALEEIZ DWW TOMIE (S
typhimurium TA97, TA98, TA100, TA104) % H\7-1HIm2e iR
AR (=R 2.0 pl/plate ; 2.4 mg/plate fHY) NEMIINL TR,
RENEME LR OFEIZ PO LT, BETHoTE SN TS, (B
fR34)

(b) XBAREEZHEFLT HHER

C.

(IFFBEEEMRZAVLSILEBAREERR)

bl > EE S (1982) | Ishidate & (1984) S QNI AR K O] (1999)
OB L HIE, BRI H>WT D CHL Z AWz AR (5
EREE 1,000 pg/mL) 23, fRENEMELRIEFE T T 24 W[ ) OY 48 I
M OEHILEECERINTEY, WInhbEEThom L ST
%5, (BF29, 30, 32)

Morita & (1990) O#HEIC LT, FLEEICOWTOF ¥ A =—X -

NBA K =PI SkRE MR (CHO-K1) % A 7= et i B il B
(24 FREFLEE)  (J2E 0, 8, 10, 12, 14 mM) NEHEINTE
D ARENEVELRAEE T ClE 12 mM., JE/#(E F ClE 14 mM Tk
BN GIECTh o7& SN TWD, 2T DWW T, Morita H i,
WTI L pHE.3 L N TORERTHY . pHTAIZHFITHZ LIZX V&
PripolzZ b, ABTOLODOEETITIRNEERL TS,
(23 5)

AEETF R U S L (50%KETR)

(a) BEFRALEZHRFRLT HHER
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(MEMERWNLSBEREARETERER)

fEEDS (1983) KN LR Ishidate ©» (1984) DA IZ KX,
LT N 7N OWTOME (S typhimurium TA94, TA98,
TA100. TA2637) & F N2 11 IR 2258 28 Bkl (5 =i B2 100 mg/plate)
NEENTEBY ., RENEHEROFEIC) N L, BIETH- -
LEhTtng, (W32, 36)

BB ORESE K ORI (1991) OFHEIC LT, BT b U 7 AiZo
WCOMME (S typhimurium TA94, TA98, TA100) % AW\ 7-1E %
ZeIR R BB (B 50,000 pg/plate) 23Ehi ST D . RHNE
MALROFEEIZ DD OLT, BEThoTc I TS, (B3 1)

(b) 2BHREELTIEIREL T 5K
(IFEFEESHR TRV EEAREETHR)
ko FE S (1983) | Ishidate & (1984) A NI AR K Ui (1999)
DOHEIZ LT, AT FY 7 AI2HWWTO CHL % 7 Yuta ik A
HBR (IR 2,000 pg/mL) 75, RENEMELRIEFFE T T 24 FFfH]
KON 48 RE] O frALIE CRESNTEB Y \WIhbEETh ot &
EnTns, (BE29, 32, 36)

d. ;AL DL
(a) BEFREALEZEEREL T HHER
(MEMERAVSEIRRAELTESRR)
S (1988) DEWEFIZ L AUT, HRA L T KON TOMIE (S.
typhimurium TA97, TA102) % AW -1EImseRAE Bk (EiRE
10 mg/plate) 23Ef SN TH Y, RETEMEMROFEIZ)H 1D LT,
EEcTholc s Tnd, (B3 7T)

3> FDA (1980) O#EIZ LAviE, HlRI 27 KOV T O
(S. typhimurium) K OBERE (S. cerevisiae) % F\T-18Im225R %
B (RmiREE 0.625%) NEBINTEL | RENEHEILROEEIC
b LT, WInbEEThs s I TWD, (B3 3)

e. BRI FF
(a) 2BHREBEZTIEIRLET 5K
(If > EEEZ AL S /LR
Corning Hazleton Inc. (1995) O#i&EIZ LiviE, BRIRTZ 7 F Rizo
WT O CrLCD-1BR 2~ 7 A (KHEMERES 5 VC) % W25/ MEak
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@

©)

B (e F & 3,350 mg/kg (N O HE[AGHRGFE 08 5) 2S5 S TR
D, ElETholmtEN TS, (B3 8)

. BEEMHOFEED

WAV 7 MZHONTIE, ME%Z AV 2 Recrassay TN CHL % v
T R G RBR CRMEOERPBE LN TWDLOATH L), HixmE
Th DI OW IR AR TR CHMEORRIELN TS, 2
VTEHEORICE S pH K TIZERT S EZEX 6., AT N 7 A
ORI V2 7 DA HDOW T DR IFINE BB FEOR R ITW T b e
PTHY, £, A A ~—DERIRIZRSTZBRIRT 7 F RiZ2o0n T,
~ U 2 W MEGRRIZB D TREDOR RGN TS, Lz
Mo T, AREMFHASE LT, BB I U U LATITAERIC & o TRRELR
LD &0 EREEITRVWE D EER D,

=EEN
AU U LIZONWTORMEFREOMRE ZMRT 5 LIXTE o

oo ABRICBEHL, UTORENH D,

. ELER

JECFA (1974a) O#EIZE T 25 HIZ LiLiEL, Smyth & (1941) 1%,
7 v MZDL-AWE (4w L% 51 L7z Merck Index &5 9 ik (1976) @
LI LV FrE) sl A5 T oA FERm L TR, ZORE,
LDs0 1% 3,730 mg/kg KETH -7 SN TW5, (B9, 39)

B CORBHTH 5 Merck index & 14 it (2006) (28T 55| H
WX AL, Smyth & (1941) 1, 7 v M DL-ALBEZ#E O #5792 3R
ZEELTCEBY., TOREE., LDso i 3,730 mg/kg iKETH o7& ST
Wb, (ZH40)

RERSEMN
HEL TV T LI HONTORERGEEORBR R ZMRT D2 LlL T

o lo, HBREBICEA L, LTOWERH D,

. BELEEHILOYL
E D (1989) ofEic ki, 6 Ao F344 7 v b (B REMEMES 5
UC) ICHEE v A - 5 KFI® (0. 0.3, 0.6, 1.25, 2.5, 5.0% ; 0.
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150, 300, 625. 1,250, 2,500 mg/kg AE/H®) % 13 K59
LN EM STV 5, EfEfAENT, CRF1 EFfE (U =L
R 28G5 LS Tn5, ZORE, (KEIZOWT 1.25%LL Eo
P& 5-HE O RE TR 228NN FBAKEIZOWT 2.5%LL EOFEGEEO M %
Uﬁﬂ%@&@ﬁ@%fﬁ@#A@%h,EWEM%MME ZBWTlE—
EROMRAAIEE 2 BMARO S en, HEKRFEIZIFEAERD L
hﬁﬁotkéﬂfwéoit\ﬁw&U%ﬁ@ﬁﬁﬁ@%%&ﬁ_
WTIEBGICBEET DT RITR D Doz & ST b, #5123
BLUZAT R & L CIE, 5.0% 8 G- REOMEMES 2 DT C iR B kLAY P98 Rz oo
BEREDFEAME, HE 1 VCICHIPTES O RR R MEEESE, HE 2 VCIZERIZR TN S AUDSER
HoHNTZEINTWS, BMELIX, ZNOEIBILV Y T ARENTIH
el I T AA T NIREET D Z EICKVEIBEDOI N T LA T
ﬁ%%@%ﬁ%ﬂﬁbk:k*tl#é%@k%ﬁbfmé<§%
1) . AEMHESE LTI, RELORMERL, ROLNLTEH
@ﬁxi%&&ﬁ_ilbtﬂ@EMTi&we%zéoﬁﬁﬁmkﬁ
LHIRITHONWT O NOAEL %, HEREILICARBORSNETH D 5.0%
(2,500 mg/kg A E/H ; gL L T 1,440 mg/kg (KHE/H) L&z 7-,

ko E S (1989) O LAuX, F344 7 v b (K REMERESR 10
VB) IZHLEE I VT - B KF (0, 5.0, 10, 20, 30% ; 0. 2,500,
5,000, 10,000, 15,000 mg/kg fAE/H®) % 20 #HERTE G5 555k
MER SN TS, EEEEFEENL. B BB REE (4 = X LVEERE)
ARG LIEESINTWD, EORER, KEIZHOWT, 20%2L Eo# 5
DO, 30%H G- FEOMETXRHREEDIZIT 60% D EANINHEINTZD Hit. Kk
TIZHBW T, REIZDOWT, 20%LL EOFEGHEOKMETHEMNZED Hi,
PRAFVT V7 BMITHONWT, 2% 58O MERE T H BRI 72 N0 &
NnicEsnTnsd, L, MRALFRIREIZS W TR GICREE L
7ZBRITER D 6T WEH TR E IS W T 2R 5RO M T
JRAE LR DI v 0 BIRFE IOV THERFR 2B 03780 BT LA
h. BEHICEE LI bnenol SN TWnD, &5 K
fAkt 2 B B A ARETE ) 5 CRF1 EEEEHIZE L7256, 2 OB R
BOINY T BLEZTRD NGRS ol Z Enn, E BITEIRME
DAV T DB ITHEE D VT AEGICBE L -2 b TidiR <
FEREEARL O BB 5 L2 THH EEBER LTS (B4 1) . K

3 JECFA THIWH T % BB E 2 F O CERUE 2 HEE
Fili iR E (kg) | = (g/@/H) fEET 8 (g/kg KE/R)
J v b 0.4 20 50
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HFHAS L L it ARBRICE D HAEREDN 5.0%U ETHDZ &0
5. NOAEL #1525 Z LT T L L=,

b. ZFLEASK

YIS (1995) O LAUX, 58ED F344 7 v b (FREMEHES 5
VB) (ZHLEREL (0. 2.0% ; 0. 1,000 mg/kg (KHE/H®) % 26 ¥ FIEAE&K
B3 58BN EHlINTWD, TORE, MEFORE R OGS
FIRREICI W T, GO TEMERmNRBO bl SnTn5,
FEIZOWT, EFEOETHEMIMEINZED b, iz T, &5
BEOMERE T O EHE, &GS HOM CEOHMESEROHEMMNRED 5
Nz & Tnb, £z, BEREOMERE TR &L OB ko miz{LIEE O
EENARO LN E IR TWD, Fiz, WEMBFEIRE ISV T,
HREOMERED TR, B, Mg M OV G- O M O 5 & R I C 1 i 52
DILENRD LT INTWD, MIBIE, ZnsoZbix, Wi
HHNTIMRE DAL L 8k A A ITMBEL T, ZO8A AU ITHERIN
THDOEBLEL TS (B4 2) , AEMRESE LTI, MIIsD
FfigZ R L, 2.0%% 58 TR O DT 2T il 52N L 7=k
BTl enwWeEZ D, o, ARBRIZ—HEOHORBRTH D Z Lo
5. NOAEL #15% Z L X TE 20 Il L=,

@ HMAME
FLEE T U ™7 MO WT DR AN ORI 2 RS 5 2 L ILTE 20
ofc, FLBHEHICEA L, TOoRERH 2,

a. AEBBALI DL

Maekawa & (1991) O#EIC ZIAUX, 6 Hiind F344 7 > & (& HEME
4 50 PT) (I3LEE v A (0, 2.5, 5.0% ; 0. 1,250, 2,500 mg/kg
RE/A®) % 24 DHRBPKEL L, £0% 2 hHEEKREREGT 5
BRNERE SN TV D, TORER. 2.5%LL D #e5-1E o M A 85 N4
Hil23 . 5.0%$ 5-HEOME TR R A RO T RO ey, EFAE
WCHERELITRD Dol SN TWb, £z, 5.0%#% 5RO
THIREZOBREZBMMARD b & & bic, HEHRENIRAEICE
W, BIBFLEEER I L2 T DB OO TN RN RD bz & ST
W5, Maekawa Hld, AREBRIZHOWT, IV D DITITFFER D B
PELOEDAMITRD N2 ERE LTS (=4 3) , KE
IS & L Cld. Maekawa O ORI Y &E 2, ARBRIZBWT
FED AT O BV &l L7,
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®

b. FLEEE

Imai (2002) HOMEIZLIUL, F344 7 » b (S5HEMERES 50 PO)
(ZELEEEE (0, 1.0, 2.0% ; 0. 500, 1,000 mg/kg {KE/H®) % 104 ¥
IREEHR 5T 23BN FEhi SN T\ D, TORER, KEIZSWT, 1.0 L
2.0% G- REDE, 2.0% % 5-EE O METHOMINHEI 2RO Sz & T
%o Eio. FHAMR RO ICB W TR, 2.0%35% 55 0 i TN B #m i
DR JFIMEIE R DTRD B AL, FEREMIZEEDOILEILIZE A ERO B
ol LTS, £, 2.0%5 58O M T 1B NIEIR OB kK D 1
M., FERNBEOMEIZHEE 2SO ENRDOLNTZEINTWA, %5
WER L7ZEEORAEITRD N hoTc & STV 5, dlEE
I, TERT 2%, W OO BERE KR Lo, (%&5%@%
_m@%ﬂt%ﬁﬁﬁﬁﬁo20%&5%@M_mw%ht%amﬁ%

BT DATRIZOWT, A A DG ORREMEII G E TE 20 & B
Lfné(£%42\44\45\46)0K%W%ﬁékbfmem
B ORMEILZY & & 2, ARBRICEB W TRBAMEITFED D &k
L7z,

EERESHE
HBE AV 7 DIZHOWNWTOETEFESCRAEFBEORE Z2HEHET A2 L%

Shehrolc, ARRICEAL, LTORERH D,

a.

ZLER

Colomina & (1992) O#EIZ LiuX, CD-1~v7v A (44 6~15 H,

12 8) IZHEE (570 mg/kg {RKEH/H) % 10 H RI5RHI#E 0559 2 3 RN

i SN TWD, ZORER., BEW OB & Kk O L E &K T 23 4

v, B CHEEEEEBIEDEMNED LN INTND (2]
7) o AEMFES L LUL, ARBRIT—HEOAORBRTHL Z &

M5, NOAEL 2155 Z LIXTE W E L7,

ErMZBFBHHR
HEAH Y 7L HONTE MZBITAHMAZMRT LI EIXZTE o

Io LBRE OO N T LI L, UTORENRD D,

. BLB&

Laschke (1932) O#&EIC XL, 27 O LMD 33%FHEE (D7 L-
M) (100 mL) 2+ _fEIENICAR G S5, 12 BRI LINIC
Lz snTnwgd, (48, 49)
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itk Ewaschuk & (2005) O L E 2 —{Z XiuiE. D-FLEES EEEE I
Bd p-HEET v F— & (n#EH 385 mg/L (3 mmol/L LA L) ) 13
ThirEENnNTW5, EW17)

Zhang © (2003) O#HEIZLIUL, 2 E MIBWT, BMIZEE
N5 D-HBERIC L D D-AEET v K= AT 2R EFIT 2V E Sh
TW5, (ZH50)

il de Vrese & Barth (1991) O#&IC v, 26~51 % (¥
34.375%) Ot k 7HIZ D3 (1.11 mmol/kg /A ; 100 mg/kg K H)
EEHUKBRREBIR S 2RBAEI N TND, ORI, REHHET
VRV ADIKMENRBO N LS TWD, £, F#HAICHBW T,
D-FLEZ (0.64, 1.06 mmol/kg {KE ; 57.7. 95.5 mg/kg {KHE) #3a—7/ /L
FERECTERSEIHABRAEmINTEBY, TORE, REHET v K
— Y ADRETRDO LN hoTmtENTWD, (BE20)

JECFA (1974a) O#EIZEBIT 255 HIZ LiuiX, Jacobs & Christian
(1957) 1%, #HAER (HEFEBRICAE TN 40 #1) 12 DL-FLEE (0.4% ;
04g/HW) ZEATEINT TR A2 FEhi L T\ 5, T OREE,
Hth 2~4 B ORAE THREHIMCEEIIA DN RN To L STV 5,
(ZH9)

JECFA (1974a) O#EICHIT 55 HIZ XX, Droese & Stolley
(1962) 1%, #1% 3 A E TOMFZLALIC pL-AfE (0.4%~0.5% ;
0.4~0.5 g/HW) AR LI A2 10 HFER S 2 38k % 50 L
TWb, TOFRER, JRO pH OHAPMET LIz S TWb, Fio, JRY
DFEMEFEIZ DWW T, DL-FLEBEIIFH R HLORE L L v &< (80%) L7z
LOEEBI LI T, LVREAZES REARH) Lo zEE
L7EALRREE T2 mE <720 F33% BT v R—vRb7polz b
TS, E72, EHEDIK T, BAEURN 2 b1, DL-FLERIINHE R
Wy FL & d i OB LIS F 45 SIERITESC/CEE L E ST
%, (ZH9)

JECFA (1974a) O#EICHIT 55 HIZ LiiX, Droese & Stolley
(1965) %, % 10 A5 12 H OfEEEALIEIC DL-3LEE (0.35% ; 0.35 g/
H@) ZRML7ZI N7 2R EE2RBE2EL WD, ZORE,

4

R

kB e, AHBICH T AT O — B EHEREITN 100 g £ STV 5,
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L-FLIg O JR P23 85 O B D 3 f512, D-FLER O PRt RN 12 f5I2HEN
Lz SN TWb, Flo, BRI V7 O IRIC 20 2O JRH HEE
BIITCIZRER -T2 E SN TWVWD, ZTHUZDOWT, Droese & Stolley I, &t
Bz W= 2R 1E. L-FLEE (80%) & D-AME (20%) DIREWMTH -7
720, AR TIED-ABEMRHHIT DI Z ST ALY DE LW & 2Bl
ELTEZELTWS, £/, LRICTARICHAE CE 2V %<, 3
Wea 52 % ERENEAD L, FH, mH EKEEE (Plasma bicarbonate)
DO, HHEE DR PPEOEIMA A B, B LA AR & FIE
THELTWD, (BR9)

KEAEY BRI 7S (FASEB) (1978) 1%, FEEFLIE I3
L2 (3 H#iE ) (2, DL-FLEE (7 3Br, #HEE 5 & 600~1,275 mg/kg
RE/A . &G0 7~27 A, $EREGF 94 i) UL L-FE (4 3Bk,
HEEHR G- & 600~880 mg/kg AH/H ., #&5-HIK 2~28 A M. #HRHEAFH
107 f) TERWRAHT L7l 2 5 2 7GR R & . ey S Il
THHRE LA L, REMET & F—3 2 R OYREBINRK T O F 80O
BB EEDTND, ZHUC LT, DL AL G-, &
FEFLRDIE L A L ITBWTREIMET & F—3 2 R OB INRK T 2338
Do E SN TWD, MHHEILRE TIIREET v F— 20308 5
N T ENH DN, REMET O F—2 AN LT DR ERED
RV 3 WY FRITEE LW E ST WD, — . L-ELEBRIRINGE
B FLEE5-REIX. Ungari & (1965) I2L D #HE SN TWD —DDORER
ZBRWT, REILIR, WEHELROWTR B REMET > F— 2 KW
REEMNRIETIIRD bR ol SN T3, FASEB 1%, Rk
TV R—=V ANRO BTz Ungari B (1965) OAEIZHOWT, RINE
NTEHRBIT LA E B 6N, W ST A D R L T
EINTZHEOTHY, DIBBIREL TWDAREMERSH D Z L & f5Hi
LTWs, (ZH51)

FASEB (1978) O#EIZH5IH STV % Goldman & (1961) Dk
ISR AT, % T~56 Ao FEFLIL (B5H#F 1844) 1. DL-AMZIR
L 7= EpEE . (evaporated milk) X i L2 M Us 0 o - i A5 ¥y AL

(half-skimmed milk) % 7~10 HERI BN ER I N TN D,
Z ORGSR, DL-FLIE Z TN U 7o BERESRFL 2 8 B L 72 BRI 3BV T (RE N
P, M R BIRE O T, Mg pH OK T M O FLEE IR FE D
MRS, REHET > F—o AR RBo bz EnTnb, £,
RS LA, A% 2~34 B FPEFLIE (58 6 £4) I DL-HE%
TR U 72 B By PO T L BRI O R My FL 2 B E & 5 il 3 52
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S TEY ., O, (KRERINME & ONME iR EEE O T
DBO LIV, REET v =y AR LN EINnNTWS, (B2
1. 51)

b. FEEAILI DL

FASEB (1978) O#&ICH T 55 HIZ L, Lieberman (1930)
X, v b (B34 i ArY A (10 g) % 250 mL o7k &3z
BERISHEZA MUWER, M, FTHEZ5XEZ Lz, 5g TiE
ZO L) BIERITEN ot E LTS, (BR51)

(2) AU LIESE

wnw Thile o U o L) OFHhE (%) (2012) (F : ZESITTHRIER.
I (%) J ZHIR) (cLuX, Y v AEEEORBRBGE O MEZ b & 12,
I TREE S U O ) 1IZOWT, EinmwtE, BB ALK OHRAEFEEDORRE
T s TnWsg, £, FFMIECLIVEX. TAFLES Y U LE 2
B & L B A 2, 513, NOAEL #2455 Z E RN TE 28R IE AW
EHIBF L=, AU vARE Foff, KPR OKEREFICEBWTIA L i
THOMETHDHZ L, 2L ON Y T LAENRBRIZHENMME LTHRESHL, BV
BN HLHZ L, b MDY v a2 RE LIERBRICB W TREDAF
WENBDOONRNoT-Z & KEFRLE L TEITREIEESE 18U ED
B¢ 2,700~3,000 mg/ AN/H) BDEDH HAILTWD Z & LRI THilg 7 U
VA HOAY T AOHE - HERE (WU 7AL LT 33.4 mg) 2, H
EOHV 7 AO—HERE (2,200 mg) O 1.5% & IEFITDINT L ERE
BRI L, W & L ClEbIcEA S a56. ISy ThfEl U v L)
WCHET DDV U LIEEEITBREN W EHET L, ) L& Tnd, (B
2 7)

I. —HEMEDHH
1. XKEIZHIT5ER=E
KRBT 0T I — (NAS) CKEFERE S (NRC) (1989) DIz Ll
X, WO ) U LOMEHEORE ITMR TE VN, Ik, Ry T L,
[ U UL, ZRZ IOV T, 1987 45T 3,180,000 AR K (1,442 F o),
339,000 "> K (154 h). 1,350,000 K> K (612.4 b)) L &ENTWNBG),
(5 2)

5 AA%241EFTANETSHE (1986 4F) ., JEIZH 16.4 mg. 1.75 mg. 6.96 mg/ \/H LH#eE S5,
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2. ERMIZEITHERE
Jo[E K E R (1993) OFEZB T 2 &My OB RIS v,
FLEE. R 7 AL 1984~1986 4 CZ €41 17.1 mg/ A/H, 0.5 mg/ N/
HTHhO, FF N o AERORED Y U LEOFEAEE TV EHmEINT
Wb, (M5 3)

3. ZMVEICHEITSHERE
wn T3 AV v L) E, BAETIEIREBEETHLH20, HAEIZBIT D
HHRET — 21370,

[HRIEDETW DRI CERL 13 FRMIIINFESTR) 12X
X, BBl LAE (B, R Y v Ll Ay o AERET
RIEHE) O— AU O —AEIEIL, gL LT, 1998 425 1999 4
DOFEICBN TN LELDD 649 mg, RIMTELM2 D 527 mg, 75t 1,176 mg
ThirLEENTWS, (BH54)

FERRBIZ LT 2 &L 2000 FFD~—4 v hXZA Sy FFREIZEB VT 1~6 5%
HNFRIZB T D3 E L TO—ANH72 ) O — HEREIT 1,506 mg, 7~14
% TIE 2,049 mg, 15~19 5% Tl 2,229 mg. 20~64 1% Tl 2,593 mg. 65 kLA
ETIX 2,606 mg & DOHENRDHDH, (BE55, 56)

BV T LAOEEREIZOWTIL, 2010 0 [EEAEE - RFEFE WS I LT,
20 LA LD BET 2,350 mg/ A/H . 20 UL ED&MET 2,182 mg/ N/H . 20 5%
PLED B 4T 2,260 mg/ N/ H ., EERE2MKTIX 2,200 mg/ A\/HTHD E STV
5, (5 7)

A SRS A X, W TR U v L) O — BHEEEIEIZOW T, B
(AT R O] KO T VDL OfRFEHELTUTO X D ITHEEHL
TW5,

(1) 2BEFrUDLORBRELT
RIS ORI T AEEE KICEH IS IBEO — N Y72 O
O—HEREIZ, R1DOLBVTHD (BH58, 59), AWBIY VLDOR
s & L CORBITAR T N VAL TWAD Z Ennb, g K
Vo LAOEHE (V) OERENARI Y VAL VRBEND LETDH L,
ZTO— HHEEEREIL 30.56 mg (26.7X128.17 / 112.06) & 720, HEes L
TOREREIIELDHT 1322 mg £ 725,
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=1 BESRANMYPOBERRAITEEEZRICEHIN LB RUEEKE
fBO—HERE (B : mg/A/H)

UNIILYES — AN—HEE
2001 4 2007 4EJE

Lk 69.1 68.5
FLEE T LT I 41.5 49.6
FLEET MU T A 16.4 26.7
FLER R 0 0
AT T aANVHEBEAN T T N _ 13
Ll 127.0 146.1
HEtE (FLERHA R &) 119.2 139.9

(2) BIEAVDLORERELT
e v L%, BEAROREE L LTOMBEREZ 6D, BUEMEH
WD LTV HHEHBRO M TH L5 VT L OFEERESE IS
W, UFDEBY TH D,

BRI ORSATAEEZ RICEHINEEI Y 7 20— N%E720
OEEO— B EREX, 2001 4£E TiX 63.7 mg, 2007 4 CTiX 60.6 mg &
HESND (58, 59), IIC, iy TV U L) OHAE (£
V) OEED, NI TRV UL ko fEashdedsE, 20—
HH#EEE R AT 109.4 mg/ A/ (63.7X128.17/74.6) (FLEEL LT 76.9 mg/
AN/H (109.4%X90.08/128.17)) & 725,

(1), (2) ko, @AV v 2R E LTSNS ED, R
i e sk D FLEE DB E ORI 76.9 mg/ A/H TH Y | HINEE &0 —H
IEEE X 209.1 mg/ A/H (182.2476.9) tHtEINS, £/, hUTLEL
TO— HRBIEOEM L 42.7 mg/ A/H  ((30.5+109.4) X 39.09 / 128.17)
EHEEIND,

V. EFR#EEFICE TS
1. JECFA IZ#1+ 5 5
1973 D 17 MG KT 1974 F£DH 18 [HI=AH IR\ T, JECFA &, #
FRPSEA T OFAER T THY . & MBI AL PRREm TLH L 2 &
N, WEE. RT7 o ntE, RO A, B 7 AEEOFET R Y
T LW T, ADI A HIBR L 72 vy (ADI not limited) &FFfliL T\ 5, 7272
L. & M COLBEOMA RIS 5B RIIAFT TE 200, AL TE
D-IEEFHT A ERREEL DM ARHAZ D, A% 3 A RBOILIR
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MRS DKL O DA Z WA RETHRWE D RMEZ R L, HIZHLSNIE
IBITFH>ENLORBFZEL D EEFEFLNERITWNE, (9, 60,
61)

2. KEIZHIT 5L
1978 4, FASEB %, LB K QLR H Lo 7 LD RS & L CORMEE %
F Lo, FDAIZHE L TWD, ZORMEEIC LA, DL-FLERRINFH R 7L
BRORBAIZBICEBE N T, BRERENET > F— AR OREMHIN A SN D &
IHENZNE IR TS, —JF, LIRS LIS VT, REHET
¥R — 3 ARIE I AAER @%hfw&w END . DM EREREE T LA
LT, L-EBIZOWTIE R 2 DT HMES 22023 DL-FLER (w1 H PEFLIE ~
DB IR N, R CIIREET & R— A RO EMGl 2 b 7= 537
ﬁ?ﬁ)&pékb\ﬁﬁﬁfm)ﬂ‘éﬂfb 5, famme LT, LHBARZED I LT
Aﬁ 2k ERBEORREIT /2 < D-FLEE K TN DL-FLER XA HHILIBEIZ D0
Tﬁﬁ&%@&b%§ TR ILA~OPEINTIFRE RN XS 2720, EanTn
%5, (ZH51)

1984 %4, FDA I%, Eit® FASEB O#i% Kk O FDA B H OF&ER £4 b &1
FDA (%, TFLRE K OGHES o~ — i 7246 FH O R0 2tk 2 BT 2 1%
HWITRO N2\ & LT, Ao REe, FHRBL~0O#EHIX, L {Kizon
T GRAS TlIZew & fbam L. BEALE K O M T iR L~ D H Z Fru T
GRAS LD TV 5, (M6 2)

wmfﬁPDAi HEFT NV O LRI Y v L%, OFGEHRICHEA
SNT=HAE, BEICAETHS Z LA 5HLIE VW2 & QMYE A FLE)
mic #éﬁﬁ?%f%é & @W%Ei%&%%ﬂ%ﬂm&mfh)vA\
KEBIEA Y 7 ATHMT 52 L THLIL, AEWEORIZERIZE STV
ZERV@OEME EL~—TY ﬁVﬁv—ﬁ)/%%%ﬂkbfﬁ%m

HDHNTND Z & ZBAUT, IR OB LT L EEERIC, FIREKOE
IR AT TR F~DE 2RV T, GRAS L3O TWS, (BIE10)

3. BRMIZH I 2T
1990 /£, MM B MAIEEZEES (SCF) 1%, SV U v Az 5 dErEIc >
WT, JECFA RNRE L7 (7 —7 ADI & L THELRW] L) a2 E
g an, eimidanici: LIKORIZRLENS, EFHMELTWD, (B
6 3)

4. HEHAEIZH TS
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2008 4, BMEEFERITAMEELUMHE LT, I (A7 7 a1 v
e MU UL ORMEREZETMEZIT-o TR, ZO/RER, (A7 7L
FLEEF R U U LD ADI %, 20 mgkg KE/H & Lz, 7ok, AMRITEBITH A
TT7TuaANEHET N U LAOBBIZHKRT S D-ABOBIUZO>WTIX, Lo
THROHEBNOEEMHICHERORMBEII VW EEZLND, OAT T v A VELER
T U U AZE, BAMNIBTLREORRBRLH Y | FLOR A S~ HHIRR
e TV, QENBEICB T2 AT T aA VST MY o LAOHEEREL
® (3.9 mg/N/H) IZHBELE40%ETEEND DIBBLETDERTHD &I
E LT, AR ToO p-AEiEr RiEb o 72, #EEIELKE 50 kg TR
L7l BRA LN (RE% 5kg & KE) TO D-ILEEIUEI
#1016 mg/A LR Sz, ZOfEIX, B TEERALNTZE 2D D-IE
EHE (8904~05g/H) Xot+nbirntHfiEsng, ] ELTW5, (B
6 4)

F7o, 20124, BREBZEZERI NI v LAEERRMME LT, Ny Tt
W1 U oA ORMWERZESMZIT-o TR, ZORER., TR E L Tl
CEHSNDGE. I e ) U A ICHRT DY) 7 LA F 0374
PEICIR B 72 WS L7z, ) & LTWb, (B2 7)

. BafER &b

FLEE VU A EWSRWE & L+ e B IR T o S M TE o T,
LMWL D, B EMIERE OB THLIHABA Y v AF, TS E Lo
RFIZEB W TIIZ OMOILEIEFE L O U v AR L R, BRP TR E S Y
ULICHREET D EHEE SN D Z D, AREMFAS L LTI, WY THLEE
UL OFMZENT, g LR, D-ELTD DL-iEAZETe, ), FLEEEFH LT
AV U LR ERE & U TR BR B OV L ik 2 O TR G RIS RGT 21T
I EIIFRETH D LRI LT,

ABFFA S L LTI, B U v A, A, LEHDER OO U o AHDEOR
SRR A R AT LR, VRN TELEE U 7 ) SOV T, SRR, A
M OV AR R O R A 72\ & I L7,

REHGHEERBRIZE L T, ARBRICHOWTIX, eI AELT4E L S 5 KB
DFMEFEBIIBDO LN NVEHE Lz, Y TALFNZONTIEH, BREESR
BRI TS Y v L) OFHMIICE W TEEER R INTEBY I’
ey T ) oL roofiE—RERE (1Y) 7A~E L T42.7 mg) 1E, 8
fEDA Y 7 AO—HERE (2,200 mg) O 1.9% L IEFITDBRNEBZBND
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ZEMNL, Wl L CEYNICHER S NDGE. I T5EA YU v A IZHk
THHY T LA T ANNTEEMEITIB AN 720 &I L7z,

ARBMFHAS & LT, BRNEER O M2 DA Z M LIfER, LI
DX D IHIEr L7z,

LB IE LR, D-EOWVWT N AERNTER SR SN OIWMETHY | AKN
IZBWTRH BT L EMARETH L, L, ISRICHEZ TN L 755
MAEROBRSELZ L2k, REMET v F—V ARRO B, IRPILRE
ENEMLTZE W RN H D, ZHICHOWT, ISR OILER DHHE DN R IS
WDz, R ORA &2 LB MUEHE T v F—v 2 &5 &l L, JR
HICSEICHBI L7 O Ll Lz, F72, D-ILBEOIR PP &N 1 R R D
L, 4 REETITEDTDEEVNYHMARSH D, ZHIZHOWT, D-FLEROMHEE
DFEHNRFITENZ E 2R L TV A D EHIWr L7e, 7Zeds. FLah I
TRV ARRBD OO, O LR, D-EROXBR 72N T VR
—VADHRERDH D, —J., BERE MZBW T, B&TICE T IBERIC
K OMREHMET v F—=2 22T 28 E T BTV,

LEX Y AFEMRAES & L, IR &mICEmy & LTk L8,
D-{A3IE DL-K) Z M9 5 2 i, LRI ITHER ORGERENMER VN 2 &2
A BT 2RENPZHEMEICRITLZEND, ABOBBEROFEREE 720
HET S R= 22 b2 bTREDRHD EE R T,

LENS, ARFEMMRAES S LTI, iy TR U v L) O L Tx
VRS ZE L SEDRBOBIERENRED bR o7z Z LIS H B AT
FUEHES NI & L TRBBRAH L L2 ME LT, Iy THBRI U U L)
BEIN L L THEINCEN Sh b 56, ZeMfICBRainneEx, i T
BV o L) O ADI Z4FET HMEITRWERHMEI L7z, 72720, EilkoEBY |
FLE RN R CHN TRER A U w7 A 3 ONS LR e OV AL &2 2pkoy &
LM AT 256, EMET 3 F— 22 b6 TRENH 5720, Y]
IREDPHL DN DO NETH D,

B, ABEZELHRMO > L, BRICRMZEZBSTrMiz AL TWDH 0
iz T2A77aA VAT N UL Bdb, IRk c20my T27
TuaANHEEFT FY U A ICHKETDIHEBOBRIZOWTIE, kit (p.28) DL
BO, W T2AT77aA VBT ) DA OBREEROBEEN WD, K
B S & LTI, W T3l V v L) ORI B FEmAE R 25 1) T
Wy TAT7T7aA VRS, N vA] ORMEREETNMERZEAFT T HIMNE
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<BI#E 1 : BRFAD>

W Py

CHL F o A == R« DA K — il SRR A R

CHO-K1 F v A =— R « NLZAZ—HIH R REE MK

EU European Union : BN #E A

FASEB Federation of American Societies for Experimental Biology : K [E
W) FEERFL A

GMP Good Manufacturing Practice : j# 1Efi# B

GRAS Generally Recognized As Safe : —fix*IZ L R/ Z L5

JECFA Joint FAO/WHO Expert Committee on Food Additives: FAO/WHO
SRRSOV E NG

LDH Lactate Dehydrogegenase : FLEgi /K B35

NAS National Academy of Sciences : &K FE7 17 I —

NRC National Research Council : KEWFICFFFHS

SCF Scientific Committee for Food : BN & MAE7EE S
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<h#k2 : FESEABRBIE>

BRI H AR B TESE BRI w551k FRRE BRIk [ SRR R 2R
BEwE | DNAGERR | B subtilis in vitro HiEH Y v R RENETEALR O A I D LT RN | A (1988) SR
MA45 (Rec-). U 20 mg/disk TholcIhTnb, 28
H17 (Rect)
EEEE | R ER | CHL RAAEMEAL | in vitro e Yo el fETholzl SN TND, HfEs (1988) &M
B RIEGTET 2 3.0 mg/mL 28
TO 24 I M ORRLE (1999)
fil M N 48 29
R T foT AL
piii}
BEwEE | EIRERAR | S typhimurium in vitro HLEE R REHEEALROE I b LT | AfES (1982) &R
Bk TA92. 10 mg/plate TholtIhTWnb, 30
TA94, Ishidate ©» (1984)
TA98, 231
TA100, REE KOSt (1991)
TA1535, S 3 2
TA1537
AT | EIRNAR | S typhimurium in vitro FLIE R REHEMEAL R OF BT b 5T M | FDA (1980)
Bk S. cerevisiae 0.18% TholcIhTnb, 23 3
R | HIRERAR | S typhimurium in vitro LR T REHEHEALROFIIZ Db BTl | Al-Ani & Al-Lami
AR TA97. 2.0 uL/plate ; TholztEsnTnab, (1988)
TA9S, 2.4 mg/plate fH 23 4
TA100, Y
TA104
wiREtE | ReafEFR | CHL RAATMEAL | in vitro FLEE el etk cholz bt Eh T s, HfEs (1982) &M
B RIFFFIE T 1,000 pg/mL 30
TO 24 I Ishidate > (1984)
fu] e N 48 231
I [ f AL MR ORlE (1998)
bl Z29
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AR AR BT AR H] 5771k R E A b i ARG 2R
L ¢ R R | CHO-K1 24 IRff#]E in vitro L1 B0, 8, 10, | fUHHEMEALARIFEE FCIX 12 mM, {4 | Morita 5 (1990) %
b e usiil 12, 14 mM TEHEALRIEIFAE FClE 14 mM Tt | B3 5
RRHEFRIERBIEChH o7z & ST
WD, WG pH6E.3 LLF TORER
ThO, pHTAIZHRITDHZ &ICRY
fatk L 7p otz ST 5,
IR ZEIR A e S. typhimurium in vitro AT Y B REHEEALROFIIZ b BT | AfES (1983) &R
Bk TA94, 7 2 (50%7K | 100 mg/plate TholcIhTWno, 36
TA98, W) Ishidate ©» (1984)
TA100, 231
TA2637
1 ImoeRAs S. typhimurium in vitro T Y o i S RHANEELROFIIZ 0D B TR | B R OMaH (1991)
N TA94, 7 2 (50%7K | 50,000 pg/plate | Tholzb I TS, S 3 2
TA9S, )
TA100
ek | CHL REHEMEAL | in vitro g Y BRI etk chotz b SN TIN5, AfES (1983) &R
S RIFFFET 7 4 (50%7K | 2,000 pg/mL 36
TO 24 IFf IR) Ishidate ©» (1984)
O 48 231
I e e AL MR OHAR (1998)
i S 29
WIS | S. typhimurium in vitro Al B REHEMEALROEIIZ 0 BTt | BEE S (1988) &R
Bk TA97 N 10 mg/plate TholcIhTno, 37
TA102
1 ImoeIRAs S. typhimurium in vitro FLEE IV o i S SR OF )b 57 2 | FDA (1980)
R S. cerevisiae 7N 0.625% TholcIhTnb, S 3 3
In vivo & #/)s | Cr,CD-1BR %2~ v | 72 ¢ B[R] miKZ 7 F i & B Cchotc TV D, Corning Hazleton
KZallR A OG- N 3,350 mg/kg & Inc. (1995) £ 3 8
0
aEERER | 7o b HfA] IR A DL- L% A LD50=3,730 mg/kg (A JECFA (1974a) @
£ WEICBT 55 Ak

Y Merck index 5 14

fRICE T 25| H
(Smyth & (1941))

ZIR9, 40
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ARBRIEE | SRR RS AR P51k TR E A P i ARG ZHR
S | 13 MR F344 7 v 13 A K- AREMERES | FLER LT | 0,0.3,0.6,1.25, | 5.0%%5-HE 0 IR E KGRI Fo v T EE mES (1989) &M
I 5t UL 5KFN | 2.5, 5.0% ;3 10, | A 2 BICEAPTER R OBREDOZEE, M| 41
L7 150, 300, 625. | 1 BNZHAFTEIOIREMESESE, K 2 il
1,250, 2,500 R BRI S B S LT3 B DI
mg/kg R/ H THSITHEE S LS T LN E N THER
TN DA T NSRBET D Z LT
L EmED I T A AN E R
Bz B L 7= 2 S ICEERT 5 b0
EEZL TS, REMFIASL LT
. EESORMRIFFL, ROBH
7o 'H O AT ILEE B 5T IA L7 Btk
AT ARWEE X, ARRBRICBIT 5
FLERIZ SV T O NOAEL %, Mk LIS
ARBOREGHETH D 5.0% (2,500
mg/kg RHE/H ; FLEE L LT 1,440
mg/kg RH/H) LH&EZ T,
RiE#S | 20 HERR F344 7 v K 20 3 [ IREER G- A REMERER | FBE > | 0, 5.0, 10, 20, | AEMFES L UL, ARBUICED | vESH (1989) S
=2t 10 V5 7 A+ 5KFA | 30% ; 0. 2,500, BREN 0% ETHDHZ b, | 41
LY 5,000, 10,000, | NOAEL ##5% Z L 1L T& 720 & Hllr
15,000 mg/kg & | L7z,
#H/A
Ry | 26 HEERR F344 7 v K 26 3 ] IRAH - B EEMERER | FLEREK 0.2.0%;0,1,000 | AEEMFHAES L LCE, ARBRIT—H | 15 (1995) &7
I 5. mg/kg R/ A BODBORBTHD Z LD, 42
NOAEL %455 Z & 1T TE A0 & T
L7,
RN | 24 A EER | F344 7 > b 24 77 H kG- KREMERER | SLEE VY | 0, 2.5, 5.0%; 0, | AEMFAASR L L TE, ARBRIZEY | Maekawa & (1991)
50 G 7 1,250, 2,500 TRDAMETTRD DI & L SH4 2
mg/kg KT/ H =
FEDN AN 104 3 [ F5k F344 7 v I 104 1A f# IR 5- A REMERER | FLEBEK 0. 1.0, 2.0%; 0, | REMFMAS L L Cid, ARBRIZBY | Imai & (2002) &R
50 [t 500, 1,000 TRMDAMETTRD D7 &l L 44
mg/kg R E/H 7,
gl | BARMERR | CD1v o R 1THR 6-15 R A 12 J FLEE 570 mg/kg K/ | AFAFAAS E LTk, ARABRIZ—M | Colomina 5 (1992)
I H 5 H BODBOFRBTHDZ LD, B4 T

NOAEL Z ¥4 5 = LixT& 7 &
W L7z,
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L MEREN AARRGEEITZEIRBUY L, ke U U A FRIEDTZ D ORat Rl &,
2006 47 H

2 Potassium lactate (solution), prepared at the 18th JECFA (1974). In FAO
(ed.), Nutrition Meeting Report Series 54B; 1975 and in Food and Nutrition
Paper 52; 1992.

2%
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-341.p
df

3 Potassium Lactate Solution. In Institute of Medicine of the National
Academies (ed.), Food Chemicals Codex, 5th edition, National Academies
Press, Washington, D.C., 2004; pp.364-6.

4 ALFEREIGRIEZ B, LBV U v A ALFERE, JESZHRR, 1993 5 6 :
810

5 BRRASAHHIEILFTERAT, Ea—TF v 7 Uy NSt s Y v AD
SR - BRBRVEEICEET 2 E RN BRI O EICET &R, EE-1.
2006 (RAF)

6 BB 7 RRESIRINAE ERSE, BEIEE, HEA, 1999 ; D-1020-9, 1033-4

7 The Code of Federal Regulations, Title 21 (food and drugs) (4-1-07 edition),
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lactate, §184.1311 Ferrous lactate, §184.1639 Potassium lactate and
§184.1768 Sodium lactate; pp.489, 506-7, 521, 556, 566.

8 European Parliament and Council of the European Union: European
Parliament and Council Directive No 95/2/EC of 20 February 1995 on food
additives other than colours and sweeteners, amended by Directive
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