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FULA, ZEA. FEE LRSI 7 ==/ (CAS Bk
KT 77930 (VU= F ) E LT)) IZOW\WT, FRBRAGESZ HO TR
R R B & 20 L 7=, PRI HE L2, 7 = VB S = T LS A R
Bl LBt arEEtE, KERGEME, B, AR AFEE. B N
FAHMAEIZETALDOTH D,

AHMFHES S LTI 7 = VB == F )V OERNENRRIZAR 2 0L 2 Bat L7/ 3
LZREMIREZE LS EDL LR b DRy Ll L7,

AREMAFHES L LT, Vo U= F I OWTERICE > TEEREE 72 5
ARAS L et LA B AN AT i R P

AHEMFAES L LT, 72U F Lz oW T oMM, RIERG M.
TN, ERRERER O MIBT 2 AORBBEERE LR, 7> 8
QAEMBEOBGRR LY, S HETH D 2,000 mgkg KEH/H % 7 = =T )L
DOFMEIZFED NOAEL && 2 7=, £l-. BBAMEITRD Sh/en Sl Lz,

BREZBWTHERNRO NS850 17 2o =T /)] OHE—H
FEEEIL 127 mg/ A/H (2.30 mg/kg KE/H)  &HIBT L 72,

PLEmS, AHEMFEESE LI, e LTl S ARY IcBn T,
ZEMIZBREN 2N EEZLIL, ™I 17 = =2 F )] O ADI Z5ET 5 &
N A A i T B



. FHERME DBE
1. g
FULA, ZEAL. BFE (1)

2. ERSTDAFR
M4 . 7= F
#:4, : Triethyl citrate
(Ethyl citrate, Triethyl 2-hydroxypropane-1,2,3-tricarboxylate)
CAS Bk 5 : 77-93-0 (B2, 3)

3. P FARUVEEX
Ci12H2007 (P 1)

CHs

(

0 )

PP
H,c” Yo 0~ CH,

OH

4. BFE
276.28 (2. 3)

5. MKE
FHMEESE S LAY [ 7 =T )| ODBREETIE, &< L
T IR, 720 =F /L (CieH2007) % 99.0 %Ll E&&ETe, |, MEIRE
LT IRMIE, BEDOHIROEIKTH D, ] LI TW5D, (BH2)

FEMmEEEE I LAV, I 7 o= F ) oflEFEE, 170
oKX ) — )T AT LTELNLD] L& nTWb, (BR2)

6. BEAERUVENEICEITLHEAKR
BN ETIE, By 7o B=xF L 1TRIEETH D, — 5. ™ &
B =27 V) ELTHRESNTWAERNCET U 2 M, R =Ty
fo—hE LTV BExFANEHIN TS, Y EEH T=x7 v
A oA, T2 X7 VEIL, BEFOHRLSMIER L TTZR b0, |
EEHLNTWDS, (B4, 5)

FHMEEEE IS LAV, i [ = o =) iR BN LR DA
PBEARSOIHAEER, 7= =% L L TURSBCKREER SICB W TN SN T

6



WAHEMIIMThHD EENTW5E, (BR4)

A—TFT v I AEREBROERE L2 —T v 7 ARG — M EEHE (GSFA) @

T, %JJD% [ VB =T V) 1d, o SOTINBEE [E S 8 7= P e OV
PIEL I 2,500 mg/kg, K& EJFEE 32 FEEA D BEHZ 200 mglkg O i K
ﬁﬁgb RESNTWDS, (BHE6)

KENZBWT, Wy 172 B==F /)] T—RICLEELEBDLND
(GRAS) W& <Th v, WL R (GMP) @Tf‘ﬁ&.@7 L —R— ERH.
AL OREEEAE L THEAT 2 ZENRBO LN TWD, (B 7)

WoE S (EU) Tk, iy 17 ofg==F) X, &Lt 7Y A b
(B 7' ROEEAT (Fa27 71 z2FR<,)) (T 3,500 mgrkg, MNTINK IR
Lih (RBRINA D) ICHERZHEHT L 2 ENRRBOLNATND, (BHS8)

7. EFSEZFICE TSR
(1) JECFA 28I+ 1
@ FHmme L TOEEm
a. 1979 E£DO L
1979 D 23 M AITHB VT, FAO/WHO AR ST I B 2 &
i# (JECFA) 1X. 7 =V == F L OEEMEIC OV TEME 21T > T\ 5,
PO, Wi (7 = o =T v ZENICBW TS Th
57:\/@%&:5’ J = VAZHIK R S35 AIREME S @V & R L T B,
JECFA %, MAEMZ R WIcEEOERFHRRICKWT, 7= @
ST MCEREEITRRO Dol LTEY, Ty MBS 2
Eﬁaﬁ}i%ﬁj&%ﬁ%ﬁﬁ%ﬁ%\ J U= xF LD NOAEL® % 2,000
mg/kg KB/ (EmHE) &L, ZOfREE2KIC7 oo BEoF LD
iE ADI % 0~10 mg/kg RH/H EFFE L TV 5,
F7o, BITE NEEDTEEBOBMTEIC T A BRBR O RN
BEThobELTWD, (9, 10)

b. 1981 F ML
1981 D 25 MR AHIZHB W T, JECFA IE, 1979 £ 23 A&
BWTHE Lt%ﬁEADI (0~10 mg/kg (AH/H) % 1984 £ F Tl H D
ELTWD, Filo, ZJZUB=xF LNt MRRNIZBWT, 7= UL

LRI THOWOLNZEFRZ W TIE, B LI g 2R,
2 JECFA @ 1979 # O F i Cix “NOAEL” TlZ72 < “can tolerate up”® #: X L” level causing no toxicological
effect “L 3N T35,



TH )= VIR IR ESNA Z EDRIND T ENRNIEL LTS, (&
B11)

c. 1984 FE DL

1984 D 28 MIAAHIZB W T, JECFA IE, 7 = U= F VD%
EVEIZOWTHFHE 217> T\ 5, 1979 FEDE 23 [ LN 1981 D
25 &S BIZBNTHE L SNIERFHBROBERICESE  F= ==
FE~T A, Ty FEOE MFEAE YR — FOiE OB Tk
SIREN, s Rl X ) — VIR END LML TV S

F727 v ML D 2 FMKER S HMERE O NOAEL 2,000 mg/kg {E
H/HEZHHERL, TNERILE LT/ o ==F /1 ADI % 0~20
mg/kg KE/H LHEFELTWD, (BE12, 13)

@ sEEH . FHELTOS
2000 £ D 53 IS/ ICHB W T, JECFA X, I (Fkh 7= i
ST VNI OWVWTRHME 2 TV, TR EIL RV EfEfmD T T s,
(14, 15)

(2) XEI=HT5EHE
1977 %, KEEBRAYFSHEEA (FASEB) O#&IC LI, 7o o=
TFNEEL 7 = UL EM O R eI Tl T\ 5, FASEBIE, 7
zyﬁéim%zv%é\ﬁyiyﬁz‘%ftA%bi EERNIZBNTEZIZ 7 = BB A
(ZHRHE L, 7 = R A A SEY) K OB O T A < ’\%ﬁﬂ“éf@‘
@ﬁuuﬁk TThAHZ L B R EMELTERLEZ = U8 i{KW“(
SREND Z & BRI L7 = Bo 1 B47- 0 o EREITIFIE 500
mg LHEEINTEBY, ZOEIIF VUV VRHF 24X (K56g) Elﬂ@&:n
VIREICH S T ARETH Y RSO RERAMITITR R0 SR S
HZ e, RO = U BBLAEMIZHOWN T OMER ATRE 72 R B pE Ic D =
WTROMEITBWNTH,. b0 7 = U BibEMBNEE OERETE b
TEFEICH L CHEREBLZ RT ZLIIRWEEZLND I END ., 7 = R
S FNEET T UBEAMICONT, MEISNABRETIE, B MNCA
EEI L R T AP RBILIT RN E LTWS, (BH16)

(3) FRMIZ& 1T %1
1981 £, FUNEMEIFEEZEES (SCF) X, 7 U= F IO\ T,
nvitro T/ = UBET N a—VIZMAKGHEENDHEDOTHY, AFTE D
%%?@E%&@E@%’ﬁ%ﬁﬁiﬁf@%ﬁ e A BT ] Y DA GLATASA
M, EmEEIEERD v e L, 1979 £ JECFA O E ADI (10 mg/kg
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I.

KE/R) ICAELTWS, 72, 1981 FF R £ TIZ 7 = V== F L MERN
TR IR S DRI R ST B IN TR OEAI L Lo N E
EHNCARETH D ELTWVWD, (B 7)

1990 #£, SCF L., 7 = B =xF LICHOWTHEFMZIT-o T\ 5, &
N T ORI OIRINFG S 7 & L 1984 FEDF 28 A4 T JECFA 23
il L7z ADI (20 mg/kg (REE/H) IZAELTWS, (M1 8)

8. FHEEFNEE. ANMYEEDHE

JEAGHEE L, 2002 4 7 HOHEFE - BREAFHESREMEESRIETOT
AEIHEIZHEV, (1) JECFA CHEEEMICE SIS T L, —EDOFPHN TL
BMERHERINTEY, o, () KEXOEU #EETHEHANESEZBD I
TWTEBEMIZDEERNE W EE 2 DB OWNTIE, BEEND
DIREEFFEFFOZ < BRI EICIANT T 2T 2 H#t 2~ L
TW5, 5. BEEAFBHEI BTN 172 B=xF /] [ZO0TOFE
MERNIRY FLObNIZ &b, RMEEEAREE 24 F7E1HFE 1 50
HEICESE, BRMEZEEZERITR LT, BN EELESMOKIEN 2 Sz
LOThHhd, (B2, 4)

JEATHEE 1L B EE B OR MRS RO 2 = 1 %12,
W 17 2 = F ) IZONWT, [ U= F VBT O MIZET
ROVER (7 - BEANCIRD, AR ZORIZBWTHUT, ), #KIP (BtE L
LD S, UFZORIZBWTHU,), 8l Gz L g Lz
HDIZRD, LFZORIZEBWTHU,) KEREKEIK (S R2T VD 4 —F—
FaR<, LFZOBRIZBWTHL,) UADOERMIZEH L TIZR 6220, 7272
L. EFOBMTHEATHAIE. ZORY TRV, 7= UB=xF LD
T, BEORMFETRVWERIZH TEZED 1kglZ>X 3.5g AT, #KIN
R ORI 8 - TIEF D 1 kg 120 & 2.5 g LT, THEEEIK (R L T8N
(T DIERECEKIZ B - TiX, AR OTERECEIK) (Zh->TITZED 1 kg
22X 02g LR TRTNIT LR, BOMAEELZREL, e LT
DIED AL KL OHEEEDHR EICOVWTHRFT AL LTWA, (BHR1.19)

ZEEICRIMEDHEE

1. KNENRE

JTUBEEF LR, BEL LT DU B F S L I R
L7bEMmTH D 7 = U ROENEREIZ/R D IO W T b aa 217> 72,

(1) BRIR



@ v rROFEHR (BKS (1986))
a. JIUB=IF)L
SD 7 v b (%REHE4DC) 1o, UC THEERLZ7 = of=oF /L (L
TF - (1,5 - 14C) -7 = g, 4C-TEC) (2.0 mg: 25 uCi/kg IK#E) (7.2
pmol/kg IAH) A iRk O 5T 28RN FEE I LTV 5,
ZORER, MR X3RS 15 DR ICRm E 20 . T 13K 15
DTHol=EEIhTnW5b, (BH20)

b. VTV (%)
SD 7> b (&HEMEADT) (T, 4C TR L= =B ( (1,5 - 14C)
-7 = Mg, 14C-CA) (1.39 mg : 25 pCi/kg 1K#E) (7.2 pmol/kg 1K)
Ze BRARE O B 57 2 BB S S TV B,
ZORER M RERE TR G 156 Dkickm 72D, T ldi 5
24 Wfff# £ TIEK 5 RFfH, 24 FFREILIZ 13/ 8.6 H Th oo & ST
%, (ZH20)

7

) Vi
® v rEOHRSHER (BAL5 (1986))
a. JIVBR=IFIL

it (p10) @ 14C-TEC % 5T 2 BRICEBV T, KBy DM Tk
SIEEREITEYS 16 nRickEm &, BiKk, BEROWNMETEL, D
fh DFFE TITIFIFTIMPREELL FTH o2 & SHTWD, Mk ol s
(I R ICARIS LTl Lz & ST B,

7272 L, KBTI, e E &G 4 FEfgIC R m & e, 5 24
BRI b — OB RENEFE LTI SN TWb, 2, 284 —FT7 Y
T T T 4 — DR IRESATIZOWT, BE 15 5% T, B,
B ROV TE LW EE., ik, il G & O E T Hi ) @ 0~ - 7273,
L OFFECTIXIZEA RO N 2ol SN TW5, 5 24 K%
I RIBNED DD BEDIIHEED A NBO bz & ShTW5,
(ZH20)

=)

(2

b. VI U (%)

Fif (p10) @ 14C-CA #5325 BRICIHWT, &5 15 531 DK
REREILE AR LELS, KWT/HMETHY . =DM O CrImE
UFTholztE&N T3, UC-TEC OIA LB L T, &5 24 K]
%O LB LS DOIEE D72 0 OFHREN R LT S TW5,

Fo, BEA— T VFT T T 4 —OFER, REREICHOWT, #&
515 3#%ICH. /M. BREEOHLE CE LV EE, L KT

10



HEBS O BB 38D v, M. BB, O, il & OE IR E 2 58 D &
Nz InTnsd, &&5% 24 FFEIZITFIR. BHE L OVNGIZE NI
Do ERTWE, (BHE20)

(3)
® ZvrEOBRSHER (BKRKL5 (1986)) (Fi8)
a. JIVEE=IFIL
Fik (p10) @ UC-TEC ZHEGFT HHBRICIBNT, JRHPEHY O
BATolcE A, M1, M2 (/=B F VoOfERER 2 &) &
M3 (/= fig—=F)V) PROLIL, 7T UBITRDbNR)holo b
NTW5D, PEERIT, M1 T 16~24%, M2 T 28~42%, M3 T 22~26%
ol InTnb,
RAGIE, 7y FCTlE, VBT NVEEDIFEAEN T = R
T TFANINT T R T VICER S E LTS, (B2 0)

@ ZvhRUE FOFE~DOFMEER (JECFA (1984) TEIMA (Figdor &
Ballinger (1981) (XRAXK)))
a. JIVE=IFIL
7w PO MILTKEIZZ == F 23N, AEHEE 2T
HEBRPER SN TND,
ZTORER T v MIFIZBWT, 7= UB=oF i 15 43 TSy
SN0t L, b MIJEICB W TIZ 4 B LEEFELZE STy
%5, (BH12)

@ SYP.IIARUVE FFERESR— bADRMEAE (JECFA (1984)
T3IFA (Burns & Werners (1962) (RAR)))
a. JIVEE=IFI
Ty b, vTAKRONE NFBAE Y XA — M7 =BT 0 1 mol
EWMT 23BN EE SN TV D,
FORE, 7T i, 7= B 1mol & =% /—/L 3mol
kR Eni- L &b, JECFA 1., Fligs migic s = =
TFNENKGEST DERRDFET HE LTINS, (1 2,.21)

(4) HEitt
® Sv rEORERER (XK5 (1986)) (Fi5)
a. JIVE=IFI
Eik (p10) @ MC-TEC &5 2R BRICIBVT, IR, #EL UK
~ORSTRE D P =T G- 8 Bl #% TIEL £ 92.9 %. 0.2 %. 1.0 %

11



ToH Y 5 120 Befi]# TIERPITK 94.6 3Pt S iz &L ST b,
(Z20)

b. VTV (%)

ik (p10) @ 14C-CA 253 2R BRIV T, IR, FER O H A~
DOIEHBED HEMER T, & 5 8 IEfH % TIXENE I 4.0 %, 0 %K% T 83.6 %
Thh ., &5 120 Bl TIEH 90 AR HF IS, DL &0
PR, FER PR ~ORPEERIL 96.4 % ThHoTz L SN TW5D, (BHR
20)

(5) ANBEDFE LD
ARG (1986) X, 7 v hTlE, 7o UvB=xF &7 = U EBROKNE
REIZE LS BV, /27 o U= F UTIMEE 2> 53RN S,
TR L OB BB R~ L. S DIZEDIFE A EREN T = i
TFNVENT 2 B—o T VBB S, EE LTORPICHEEE NS & LT
Wb, (H20)
AHFEMFHES E LTE, 7 = VB = F IV ORNENRICLR 2 50 L &2 BEt L
TRER, RO DRI ASX 7 V=T L &7 = U EEORNENEI
B b0 LW LT,

2. 5%
(1) Ef=EH

J U S F T A EAEEORBREEII. R 1IDOEBY TH D,

£1 VIVE=ZIFIVICETIECEHOHERKE
fets AR BSOS a5 RS A ZH
DNA | (KM | BER: (Saccharomyces | fxr & 1.7% | F&ME Litton Bionetics
15 Z AR cerevisiae D4) (REHEME LR (1976) (=M
(in vitro) OFEEIZ) 0D | 2 2)
57)
BiaT | BIRRAE | ME (Salmonella T— NE& | B Litton Bionetics
JeoRAE | BEER typhimurium TA1535 | O&REE fem | ((REHEME LR (1976) (=R 2
£ (in vitro) | TA1537, TA1538) ME 1.6% DEEEZ D | 2)
(wlv) 57)
HImZeRAE | M (S, typhimurium | & H & (=34 JEAE B E 2 RE
FLEER TA100, TA1535, TA98, | 5,000 (REHEMER | B
(in vitro, | TA1537). Escherichia | pg/plate DD (2014a) (M
GLP) coli WP2 uvraA 57) 23)

12




Yok | et R B | IZFLERE AR R 2.8 | Bk JEAE Tl ZEE
HH R (CHL/IU) mg/mL (RENEMALR | SR
(in vitro., REHEVEL R | OF D (2014b) (&f8
GLP) FHEETERDY | 57) 24)
TP1E T ORI
FALER . 24 BF
fi] e e AL B
AN ~ A (BRERE 5 L) 500, 1,000 } | & JEAE Tl 25t
(in vivo, 2,000 AR (2014c¢)
GLP) mg/kg K/ (2 5)
H
24 ¢RI C
2 [A] 5@ il 1
5

UEXOARFMGEASE LTI, W 17 o= [Zi3EERIE
o THRBIRTE L 72 5 &9 I inas i LAkl L7z,

(2) A=t
J X URE= TV EERYE & LT AR I B T o IR AR & LTI
R2DEIBRWMERD D,

F2 HEROREHAERICH TS LDso

e - R LDso (mL/kg {AH) Z
(bLE M)
Z v b () 7.0 (8.0 g/kg {AH) 26 (Ko (1985))
Z v b () 5.9 (6.7 g/kg {AH) 26 (KEo (1985))
7 v~ (RH) 7 (%9 8 g/lkg IRHE) 2 7 (Finkelstein & Gold (1959))
Z v b (RH) >2.8 (>3.2 g/kg AH) 2 7. 2 8 (Finkelstein & Gold (1959) .

(BIBRA (1998) T#lH))

>25 (28 g/kg AH) 2 8 (BIBRA (1998) T#5lH)

#13.5 (9 4 g/kg 1K) 2 7. 2 8 (Finkelstein & Gold (1959) .
(BIBRA (1998) T#lH))

EEY b (RH)
x= (R

(3) REEESM
@D v b 6AMKEOERSHRER (Finkelstein & Gold (1959) (JECFA (1980) .
BIBRA (1998). LSRO/FASEB (1977) T2IH))
T v N (BFREMERES 4 V8) (T V=T VA, R3 DX D G
ARRE LT, 6 BB GT2RBAER SN TV 5D,

& 3

HERE

(mg/kg fEE/H & LTHE) ©

FRE&RE

0 GeHRERE). 0.5, 1.0, 2.0 %
0. 1,000, 2,000, 4,000 mg/kg A&/ H

3 Finkelstein & Gold (1959) & [AlkEOHAEfE % 5L L 7=,
LI TW5,

mB, ARBRICE T 27 v FOFEIEEIT 85 g &

13




FORER, KE, —RIREE, *"E MR SRR AT R M OV BEAE
FHREICB W THBRERGIC L 2B ITRD LR hoT e STy
%m(§%10\16\27\28)

AREMFAS L LT, RRBUCA SR OILEA L R 2 & >
5. ARBRICI1 5 NOAEL ORI &1T 5 2 L I3ile) T 0 & HIlF L,

@ Zvb 2 £FHEBEOKRSE5HR (JECFA (1980). BIBRA (1998).

LSRO/FASEB (1977) T3lFH (LaWall & Harrison (1954) (R2&XK)))

SD 7 v b (BHEMERER 1518) [/ = ==F V&, £4 DX
HER2RE L T, 2FEMBHEGT28BAE RN TND

x4 HAEET
& E 0 CeHAREE). 0.33, 1.0, 3.0 %
(mg/kg KHE/H & L CHE) @ |0, 200~2,000 mg/kg A/ H

ZOfEFR L FOFTRBFHEO bl & SN TS, 8B, [ﬁl{fﬁz%ﬁ/ﬂ‘ﬁﬁ
PRI, AR, R OV BRI AR R A LS B W TR E e -1
WBIIRO N holo L STV D,

PG T E NI K O A )

JECFA 1ZARERICH1T 5 NOAEL Z# & & HAETH 5 2,000 mg/kg (A H/
HEFHM L, ADIRTEDOIRILE LTWnE, ® (B 10, 16, 28)

AREMFHES L L TL, HENE ORI AR OFEM T AR
ThoHHN, B TERD LT AREE NG &L OEEERE D ICONT, &
EDREEE, W3 OBRME L O PO F N R TH S Z Ennb,
MR L AT CE o To, LR - T, JECFA OFEMFEF %2 5 1E
L. ARBRIZIIT 5 NOAEL # i HETH D 2,000 mg/kg RE/H & H)
Wr L 7=,

® 4X6~sAROKBERBREVEMRER (JECFA(1980) . BIBRA(1998).
LSRO/FASEB (1977) T5|H (Hodge (1954) (XA%K)))
E— VR (BREMERES 2 0C) I/ o= F v hE, RED LD R

4 HERKANFDI-D, JECFA, LSRO/FASEB O #liE & At oM Aa ik L7,
5 JECFA 728 TIREEBMINE| J OFEAE /i) | 23k &l Le o722 B3 2 3E IR A,
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GREZBOE LT, gl n G 2B FE i s h T\ %,

x5 HEEXTE
F &% & © 0.05. 0.25 mL/kg {K=E/H®

ZORER, RE, B EE, ML RRE, £, MFEmEics
WTHBRMER GICER L2 L B2 DN BITRO bR lz bl S
(b\éo

JECFA [3ARBERIZIB VT 0.25 mL/kg K/ H £ TRENRD S0
Sl LTW5, (10, 16, 28)

AREMFFHES & LTI, BENG LN 0o 7272 O AR OFE XA A
ThHDHZ &, RRBRIZHWO NI OITE N D722 EEOBE R B R
AR A I WD Z LIy Traeu &I L7,

@ =3 8 EREO%E5KER (Finkelstein & Gold(1959)) (JECFA (1980) .
BIBRA (1998). LSRO/FASEB (1977) TE2IMH)
xa (BeGEE6 VL, XPHRBEOICEAR, HHIAH) 27 =i —=F
. RK6DEOEERARE LT, 8 MFMHIRE N 59 5l i
SHTW5b,

HERE 0 (XFRERE) . 280® mg/kg K/ H

FORR., UTO XD RETANRO N ESNTWD, o, IKHE,
MERE, ~F7 m 8, kO H 2 F 8B L TR E &R 52 &
HEBIBO LN o7 INTWS, 72, FlRicBW T, HIRAY
BEIIBER IRl EhTW5, (BR10, 16, 27, 28)

BEHRET, B9 IREE, EEVLH L OV D DIRRENFRO BV 23
ETOEWIT 8 B OBGEHM T /AEF L., Tl 52 ik Li-1%
1~4 HTHIE L= SN TW5,

6 JBINGRBRAS T E S, BRI ZE RO b fc & SN TV DA, FEMIER,

TRENG LN TWRWZ &35, JECFA, LSRO/FASEB OFili# &M L. (7% mL/kg A&H/H Tk
L7,

8 JECFA (1980) OHREZ i, JR#E TIL 250 cc LtdiEnN TS,
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AHMFAES & LTI, AR TR ONIZFTRE2 W+ 272D 0+4
IRIEHRATHE SN TWRNWT & T REEA KRG HIEDFEMDB A TH 5
CEWNCHHAZEORBR THD Z L EBE L, RRBREGEZ I V5
T EIFEY) T I LT,

<BEEH>

DD EIZOWTIE, BEARGIZL2 b0 THLZ L, 72
= FLVORERGHEEZRFTT2EHCIT bV bOTH LN, &
ERLE LCRET D,

a. YR 14 BEEERNESHER (Meyers 5 (1964) (JECFA (1980).
BIBRA (1998) T3IA))

~UZ (2008) [/ U= FEh RTOL I REEHEZREL
T, 14 HERENENE G323 BN Elii ST 5,

SIPREE) . 350 mg/kg (A E/ H

FOFRER, UTO XD RFTANRRO LN EINTWD, 728, JRifL
R, AMmERER. BREFE KR OANE 7 0 BB TR G5 RN 221338
LMol b SN TS, JRBEHHEFHMREICISW T, HBRmE RS
ICBE L= BIXRO LN ot & NTVWS, (B2 10.28,.29)

BEGRET, BERRRROKT

(4) EHLAM
PGS X, 7 B == F IV DORD AN ONWTERIR LT A T A
ANZEDWTZHE TR WSS, EEEESE (R bkya R (ECB), KE
BREERET (EPA) KOKEEZF#HME T 1 77 A (NTP)) 1L 2RNANE
BTN TWARNE LTS, (BR2)

D Swvbk2EMROERE5HE (BIBRA (1998) T2 (LaWall & Harrison
(1954) (RA%K)))
BE[ERE AN W2 (BIBRA) (1998) 1%, ik (p14) oiRBRoD
R, BONAMEIIRD NN LTS, (B10, 16, 28)

AEMRESL LTH, W 17 2 =T )L | (TP AVEITRD
B &I L7z,
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(5) £ERLESMH
<sEEH>
UBEDHMREIZOWTIE, =V MIRICEDHDTHDZ D, 7=
e == F VOB EFEEZRGFT 2ERHTIT RO N EDThH DR, &
ER L LCRET 5,

a. =7 F)DREREICRIZTTEZE (JECFA(1980) . LSRO/FASEB (1977)
T5IA (Verrett (1976) (RXAFK)))
=T MUZKEINOKREXIIINEIC 7 2o =T Ve, £ 8 DL
REEHAEREL TEG T HRAERIN TN D,

=8 HAERTE
HAERE | WIFETCHm 10 mg/IF, WEUN 96 WffE] 2 i 0.4 mg/PN

FOFRER. INEA~OEERIZB W TIIE T RO AN RBD S0,
FAEMBEMEITED SN oT-& LTW5, Verrett HIXZAFmMEITE
DN LTS, (BEB10, 16)

b. 20 F)DODBEREICRIFTEZE (Verrett 5 (1980) (BIBRA (1998)
T5|A))

BIHRTUA ML HR =T USRIl (FHE%7Z0 20 HELE) ©
K[REXFIHIC I =B =T NVE, KRIDI DI R EGHEEHRE L THR
B9 23BN Ehi ST b,

x99 RAERTE
MERE | MONRNC & 10 mg/¥p : D 7e< &b 5 HEREZRE,
JEON 96 FERTIZ e m 10 mg/¥R : D7 &b 5 &M 2R E

ZORER, ETOMREOWML L728ES 043, —E Ok Ol L7
MEEDOANE, W —EDORDERITHONT, BEITZRD S hnoT-
EInTVWsn, (=28, 30)

LEX ., iy 17 o i=oF)v) OEWEBAEFEZH T S
HMAIIEN 2o T,

(6) ERIZEITAHHR
<BEEH>
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DI OWTIE, RE~DBMIZL 2D THDL I &nb, 7T
Y= F L OFEERETT 2B RHIII R 62N b D TH L0, BEEE
ELTCRET %,

a. T AFER (Epstein (1975) (BIBRA (1998) T35I|H)))

RT7 T 47Ok (22 6]) IZHMEA] (20% 7 =BT LB
i0) ZRERFIZEBAT L, 48 IE T 2 1F3 4 5 [FIEKE TITV, 10 A~
14 A#IZE Ui 2 AV C 48 B DA Ry F2{TH)~F I ¥
— ¥ a3 B K D BEERBR AT STV 5,

ZORER, 7 U= F VORI TH 72 RS S Twn
%5, (B2 8)

I. —HENEDHTE
1. BRIZHIT5ERE
RRINGEAIZ 3 T D &MY OB R EREREICBNT, IS 7 =%
ST OF e — 7 TOEAEN 0 (MWEEOLEH) tWESN TS,
(ZH31)

2. KEIZEITSERE

KERZET BT 2 — iR REHS (NAS/NRC) (1989) o #iE iz LiE, 1975
1982 FFE TN 1987 FE D KEIZEK I 5 7 = U — = F )V OFEREERITEN
1 12,200 R K (5,530 kg). 24,700 A K (11,200 kg) KX 27,500 7~ >
K (12,500 kg) E&nTW5, (B3 2)

TIBIZOWT, 1987 4F () OXKEFRMFEZE AN 241 5N (B3 3)
KO 365 HHETERL, BEHERE 20%&+5 L. KECB TR 7=
fe == F /)b ) OHEE— HEREL 1975 42T 0.05 mg/ A/H . 1982 4T 0.10 mg/
AN/A. 1987 T 0.11 mg/ N/A EHEHEN D,

3. BAEIZETHERE

J TS F L0 —AEREICOWT, i GEED) o257 v L L
TOMHIZHRLIERE L, 4% BEEFBENREZRFT L T2 My 17
T = F )] L L TOEMHIZARLEIED 2108 T, bREICET
HEWMEZHEGH LT,

(1) HmY (FH) TTATFILE] ELTOFERICERDERE
oty sz =x=F ) (MRVx=F v hb—h) Flnym (&
B T2 V86 & LTHANRO DN TWD, MBS A L. EAESEHE
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XA FEME OFHERE (2012) IZBWT, Z7=v@==F/1 (FV =
Foy b b— 1K) OFpk 22 FEOMHEIL 11,698 kg EHEINTNWDH Z &
NH, BEEANOD 10%PEET S EEEL, RIEEOFMIEEZ LIz ETHO—
A—HEIEZ 2942 mg/ N/B L7225 LHEF LTS, (19, 34)

(2) FwmMyy (FHUN) VI VB=IFI] ELTOERICERDERE
FHmEREE L, W [/ o= F L) o— BHEEEREIC OV T,
iR (p9) OFEMEMERICHES S, OIPIMITA (I . @IFIN T (R
g, @H 7 v - BERITERE O£ b M O @I RECERK ~O i I 6 D 8B =
EIZUT DL S ITHEEF L T 5,

@ EmMI& GREN) ~OFEAICERDIER=E
P EEEEE L, W 17 = o == F L) O () RINKL
ORZEINC - TEZ D 1 kg I20& 2.5 g L F TRIFAIEZR B 220, |
ICESE B3 OotBY ., 2TOWRINIY = =2 F LM 2,500
mg/kg i S5 LAGE L, RHRII K& ORIV E O A & & ONE N O A E
mEEHWT, BIF~DFERHICED 7 = B ==F LV OEEREIZ OV T
1873 mg/ \/H LHEELTWS, (19, 35, 36)

@ MI&m BZIRIN) ~DFERICEKRLERE
P EEREE L. W 7 =B = F L) O EEYE () TR &
URZBEINC H > TIEZED 1 kg I2OX 2.5 gL FTRITNIE RS20, )
ICHEESE B 3 @ik, ETORBINCY = Ui = F LN
2,600 mg/kg fEH &5 LfGE L., IPEMALOINE o) OfmA =
M OENOEFEREE HWT, BRI~ RICRL 7 =BT LD
BINEIZHOWT0.7Tmg/ N/A EHEEL TS, (19,35, 36)

Q@ HhTtL - FHHEOEE~DFERICEIERE
Pl EGEE L. L - SEAEPREO RS OBEEIZE LT, — &M
YT A NEHEO 1 HOEBRES 1 H 3FEOEEAI UL H 7L
(% 2k #FxNENFASY 2 [EHERT 5 EIREL T\ 5,

A REE L, W (7 = =T v O AR () @i o
BRERERTRWVWENICH > TEED 1kglcoE 3.5 g A FTRITNIER
S0, | IZHSE B3 @bk, £2TOYEHAEMICT = U=
T F LA 3,500 mglkg SN D EEL, 1ROEES 500 mg®, 1

9 SRS T Y A NOEBEE, BEAI RIS TV K 250 mg, W T EA—RIY 72 UK 500 mg ERE L, kK
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H 12 KA EBT 5L LT, Y&ZBm~OFERIFEL 7 =B =T L
DEREIZOWVWT 21 mg/ AN/H EHEEL TS, (BHE19)

@ FBRIEHK~NDFERIZZRDIERE
M RS 1L %M%Fﬁmymi:%ijﬁﬁﬁﬁéﬁfﬁﬁ%
BEK (AR U TS 2B IRACEKIZ & - T, AR O TG IR
K) WZH-oTIFEZED 1 kglZHX 0.2 gL P TRITNIE B0, | 123k
DE, B 3 @ LBV HERIKEIKWIZ 7 = o= F Ly 200
mg/kg M S5 LAGE L, THEREIK~OEEHITR L 7 = U=
JOBEEIZOWT 83.36 mg/ AN/H EHEE L TV 5D, (B3 7)

® F&o
PLEDNG | FHEEREE X, Ry (FEofERHEZET,) &L To
AR D 7 o= F VOB E %, 126.80 mg/ A/BOD L HEE L
W5, (ZH19)

AEMFES L LTI I 17 oo =xF L) OHE— BEBIRESY 127
mg/ N/H (2.30 mg/kg KE/H) &HWr L7z,

V. BiaEEE
J T U ST IV OIRNENREIZR D R 2 et Lok R, 2t as st
SEDLLI LD IR LT,

AREMAFES L LTI, JZ o =xF LI OWTHEMRIZE > THEMB@EL 72
58 IREEEIT RV &R L7,

AEMAFRESRE LT, 7B F il onToattEit, KIER 5 5%
FEN e, ATEFAETEEL O MBI DA OB EZBmF Lo/ R, 7
2 EMBORGHABRLY k&M ETH 5 2,000 mgkg KEH/HA 7 = k==
FNOEMIARD NOAEL & B 2 7o, £o, BRAMEITR D Hiviaun &filllr Lz,

ﬁ?jﬁ kb\fﬁiﬂ%ﬁ)mu&b%ﬂﬁ_ @(%%73[14:@ ’—73::/ QEI%/VJ @%ﬁg
HAEREIL 127 mg/ A/H (2.30 mg/kg (AE/H) &HIBr L7,

DOHT'NOERZIZTHIM L,
10 FEAREEEE A 1L, B RIERACEHZ W TIE, EEEEK & LTEHRAIEEEN D LD TH Y | IEHEICE K DL
BICEENDIHOLEEZLND ESN TV,
11 2.94+18.73+0.77+21+83.36=126.80 mg/ A/ H
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LLEDS ., AEMHAES S LTI, I eE L CHEYICHER SN SRV I W
T, BEMIZBEEN WS EZ DN, W 7o f=x2F )] ® ADI 245 E
T2 MBI & B LT,
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<BI#E 1 : BRFR>

IR A PR

BIBRA British Industrial Biological Research Association : J<|E PEZEAEW)
SRS

EU European Union : ERJNHEA

FASEB Federation of American Societies for Experimental Biology : A%
FEBRB T ES

GMP Good Manufacturing Practice : & 1E4f F JL &G

GRAS Generally Recognized as Safe : —fRFIZ LR E R E LD

GSFA Codex General Standard for Food Additives : @ —7 v 7 A& LR
) — ik KL e

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO : SRR MUY R Z ik

LSRO the Life Sciences Research Organization

SCF Scientific Committee for Food : FRJN & MEFRE S
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<HlfE 2 . HESHHBRKE>

AR H AR s PRI 551k REax E R E Bh & AR R R ORFEMRES O | 2R
R E A 2 | BERE - in vitro J T U= e & RHHEMEL RO F I )b 53 M | Litton
R (Saccharomyrces TF )L 1.7% Bionetics
cerevisiae D4) (1976)
222
EImIesRA R | M (Salmonella in vitro J T U= T & NG RO FIZ A0 52N | Litton
Rk typhimurium Tz F)L 1.6% Bionetics
TA1535, (1976)
TA1537, ZH2 2
TA1538) .
IRGERAR | M@ (S in vitro 7 = T & RHANEHELROFRIZ) D ST | EATBEE
i typhimurium I 5,000 pg/plate SERBAHE
TA100, TA1535, (2014a)
TA98, TA1537), HM2 3
FEscherichia coli
WP2 uvraA
B RER | FHESEMR in vitro V=g fer A& REHEMALROFEIZ b B2 | BETBEE
B (CHL/IU) =F)L 2.8 mg/mL FERBR S
(2014b)
S22 4
AN ~ A SRR O BRERES | 7= = | 500, 1,000, 2,000 | Rtk IR T 2=
TFL mg/kg (KT/A RERUBRH 1
(2014b)
ZM2 5
AarEERBR | 7 b B[] &0 T = H LDso= 7.0 mL/kg {K: 8.0 g/kg {& | Ki&DH (1985)
T iy 226
it LDso=5.9 mL/kg {K#: 6.7 g/kg {&
i
arEERR | Tk HA ] &0 e LDso= %I 7 mL/kg K& #7 8 g/kg {k | Finkelstein &
TF L b Gold (1959)
ZR27
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ABRIE H B FEEH BT AR 1 [ #5051 R BRI Eie ARBR A RS L OREL A S OB | 2R
v avedErRR | 7o b B[] ®n VESS = LDso > 2.8 mL/kg (ki 3.2 g/kg & | Finkelstein &
g = Gold (1959)
(BIBRA
(1998) <5l
)
BW27. 28
AT AtFMRR | ELEY b Hi[A] o Ve = LDso > 25 mL/kg {K%: 28 g/kg {k& | BIBRA (1998)
T <5
22 8
bR e e B Bi[a] g e LDso= #J3.5 mL/kg /K& 4 g/kg {k=E | Finkelstein &
L Gold (1959),
(BIBRA
(1998) <5l
)
227,28
A8 B A 6 3 BB Z v b 6 3 i RAE ABEME | 7T UmES | 0 RHEREE) . 0.5, | BRI L Finkelstein &
W% 4T | =F 0 1.0, 2.0 % : 0. G(";%C%fg)‘
1,000, 2,000, ARRBU O DB OIS D7 | (oo
4,000 mg/kg K&/ | \WZ Lnh . ARBRICHIT 5 NOAEL | grpra
A OHEFIXTE RNV EE T, (1998) .
LSRO/FASEB
(1977) <5l
)
ZMW10, 1
6, 27, 28
4% 2 4ERI B 59k 2 4 TRAK KEEHE | 7 UER T | O CREREE). 0.33. | A 5RECHRBIINIIH K OVE A R J(E%gzg)
i " 0. 3.0 % : 0. b 1980).,
£ 15 T F) 1.0, 3.0 % : 0 2 BIBRA
P 200~2,000 (1998).
mg/kg K/ H JFENG DN o T 20 ARBR O | ,SRO/FASEB
HITRWITH DA, HHRTRDLL | (1977) T
To AR TEIEANN ] B OB B iz o0 (LaWall &
T, BAEORREE, Wi# ORI 0% Hﬁg;i‘;“
FEEMBOE AR THB 2D | gw o
5. FEERER LTI TE R, 6. 28
JECFA O flifs %4 %% L. NOAEL
2,000 mg/kg A/ H
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ABRIE H B FEEH WY FEE AR ¥ 551k RERRE BRI b ARERRE A R OR BRSOl | 2R
PR e R 6 7 A RBR +q X 6 /A SRR 0 & REE s U= | 0.05, 0.25 mL/kg | HIEFTRZ L JECFA
Mg 200 | =50 R/ B(Igsg%
JFEE DG D72 Do T T2 O ARRER D (1998) .
MIZAHTHY | ARBICHW SN2 | LSRO/FASEB
B DOICE N D72 L7 EOFLH (1977) <5IH
5. A#BRIC L 5 NOAEL oz | (Hodge
RVEERI, (1954) (R&
%))
210, 1
6. 28
SAE B G- 8 1 [ ER x= 8 1 fi] #En BERG | 7o U= 0 CHBREE) . 280 | Wik/cizisfkhne, JESIJH. 5 Hoikie | JECFA
I, k| meg/kg A/ R AT BT, AT OB 8 B(Igli‘i*
BE o OESEMMBAELR L, THEREES | (1908).
A, ik L72t% 1~4 HCHIE L2 & & | LSRO/FASEB
PRI nTnsd, (1977) THIA
S| RRER TR DN A2 MM 57 (Hodge
Dot afFEsERan T | (1954 CRA
L. AR £ B RO SR g;;l 0
W ThsZ L ROHARORBKTHS | ¢ 57 55
ZEEBE L, AREBREGE 2 G A
WiWnWEEz 7,
R At 2 4F [ 3R F vk 2 4 EEH Eicdiis s BE= | 0 GRHBEE . 0.33, | BIBRA IR/ AMEIZRD bhvkino | JECFA
W& 15 | =FL 1.0, 8.0 % :0. | =L LT3, B(Igﬁz)‘
jC 200~2,000 (1998) .
mg/kg A&/ H LSRO/FASEB
(1977) <5IH
(LaWall &
Harrison
(1954)
210, 1
6. 28
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<HI#E 3 : &M (FHLUN) OHE—BERE>

AH RS AL, 7 = R TR ERUSMIAE I S h 5 56 OFEEZ O
Tah (KIN) . @IPInLan (Ro#gdR) . @ % 7 kv - BERITERE DR in M O@IE IRk
KSOERIRLBIREZ L2, LTFTOX O ICHEHB LTV,

@ EMI& CRIN) ~DFERICERDERE
iy A £(12)
RHRIN (F¥ 2,860,177 kg)
wRINE (¥ 6,539,706 kg)
[ N AR
TRIN (337,844,000 kg)

YL ED&Er (2,860,177 6,539,706+ 337,844,000=) 347,243,883 kg % .
N TOWRIFOWEE L EE L, R TORINIZZ =i —=F /L) 2,500 mg/kg
FHIND EIRELT, RRFEHEZUTO LS IZEHL TS, BEEIT
fHBAERMERT 2 EEL T, KERELZ 1 FEOHKE Elim}\mf
BrRLCHEMH LTV,

e RAf & 2.5 X 103X 3.47X 108 8.68 X 1011 mg
EHEE:  (8.68X101) 365+ (1.27X108) *=18.73 mg/ A\/H
(235, 36)

@ NI (GZIEHN) ~DEAICRSERE
i A\ 512
YNy (¥ 3,433,274 kg)
A (RgY) (F# 10,539,181 kg)
[N A PE &
s HRIE (356,000 kg)

LLEo&E (3,433,274+10,539,181+356,000=) 14,328,455 kg %, [HNT
ORIl O E L EE L, 2 TOREINZ 7 = == F /L) 2,500 mg/kg
FEHINA EMIREL T, ZREHEZUTO LS ICREHLTWS, BIER
ﬂaaﬁl&ﬂﬁﬁﬁékﬁmbf\Wﬁﬁ@g%lﬁ@aﬁkaﬁmkmf
BrLUCHEH LTV,

B KA & 2.5X 103X 1.43 X107=3.58 X 1010 mg
EHE:  (3.58X1010) <365+ (1.27X108) =0.77 mg/ A\/H
(235, 36)

@ hTEIL - REBEOERE~NOEAICKRLIERE
ETOHERMIIZ T U =2F /L8 3,600 mgkg SN D EEL, 1
RIOEEZ 500 mg, 1 H 12K Z2ERTD5ERELT, UTDOXIICHEHLT

12 AR, 2012 EER VN 2013 EDFEHHEZHWTEH L TW5,
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W5,
fEHE: 500X 12X0.0035=21 mg/ A\/H

@ FHEREHEAK~ADERICRSIERE
A TOWEHRBKEIKIC 7 = o= F L) 200 mgkg SN S LREL, &
ENS A TESOHFHERNC L D, 1EMOER 1 AM7-0 OEEEW (F
$#J 152,129 mL/4) #HWT, U TFOXHIZEH LTV,

EHE: 200X 152.12919-365=83.36 mg/ A/ H
(B3 7)

183y R, 2011 ER N 2012 FEOFEHEE AV TEH L TV 5,
U EAZ 1 LT L, 152,129 mL—152,129 g (152.129 kg)
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U EAEE, 72U BE T ORINEEE &k O IEEOR EICET 5 &
i R R R IC DWW T, 533 RIBMEEER S CEk 26410 H 14 H)

i

2 JEAGEE, Jo U BT VOREIZRIT RO OOHREE, 2012 4 4

3 Triethyl Citrate Combined Compendium of Food Additive Specifications. The
Joint FAO/WHO Expert Committee on Food Additives (JECFA),
OnlineEdition.

4 ZAEEE, [T ORI E R OB IEEOREICET 5/
S FE R DWW, 380 MR EeEE S (234 4 H 28 H).

5 JBAESGEE ERAE N REMEEMLERARE. BHLERE, BXIFEK
CLTHRESNTWAS 1 SHHHOFLEHZET DY X MI2OWT, BEHERE
0209001 &, AZ2E3%E 0209001 5, YRk 2142 H 9 H

6  CGSFA Provisions for Triethyl citrate, Updated up to the 36th Session of the
Codex Alimentarius Commission, 2013.

7 The Code of Federal Regulations, Title 21 (Food and Drugs), Chapter 1,
Volume 3, Subchapter B, 21CFR184.1911 Triethyl Citrate.

8 Office for Official Publications of the Euroepean Communities, European
Parliament and Council Directive No 95/2/EC of 20 February 1995 on Food
Additives Other than Colours and Sweeteners

9 Triethyl Citrate Citrate, In WHO(ed.), Technical Report Series 648,
Evaluation of Certain Food Additives, Twenty-third report of the Joint
FAO/WHO expert Committee on Food Additives, Geneva, 2-11 April 1979,
Geneva, 1980: pp18,44.

10 Triethyl Citrate, In WHO(ed.), Food Additives Series 14, Toxicological
Evaluation of Certain Food Additives, Geneva, 2-11 April 1979.

11 Triethyl Citrate, In WHO(ed.), Technical Report Series 669, Evaluation of
Certain Food Additives, Twenty-fifth report of the Joint FAO/WHO Expert
Committee on Food Additives, Geneva, 23 March- 1 April 1981, Geneva,
1981: pp31-32.

12 Triethyl Citrate, In WHO(ed.), Food Additives Series 19, Toxicological
Evaluation of Certain Food Additives and Food Contaminants, Rome, 19-28

March 1984.

13 Triethyl Citrate, In WHO(ed.), Technical Report Series 710, Evaluation of
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Certain Food Additives and Contaminants, Twenty-eighth report of the
Joint FAO/WHO Expert Committee on Food Additives, Rome, 19-28 March
1984, Geneva, 1981: pp19-20, 39.

Triethyl Citrate, In WHO(ed.), Technical Report Series 896, Evaluation of
Certain Food Additives and Contaminants, Fifty-third report of the Joint
FAO/WHO Expert Committee on Food Additives, Rome, 1-10 June 2000,
Geneva, 2000: pp74.

Triethyl Citrate, In WHO(ed.), Food Additives Series 44, Safety Evaluation
of Certain Food Additives and Contaminants, Prepared by the Fifty-third
meeting of the Joint FAO/WHO Expert Committee on Food Additives, World
Health Organization, Geneva, 2000.

Life Science Research Office Federation of American Societies for
Experimental Biology: Evaluiation of Health Aspects of Citric Acid, Sodium
Citrate, Pottasium Citrate, Calcium Ciitrate, Calcium Citrate, Ammonium
Citrate, Triethyl Citrate, Isopropyl Citrate, and Stearyl Citrate As Food
Ingredients, Contact No. FDA 223-75-2004, 1977.

The Scientific Committee for Food: Reports of The Scientific Committee for
Food (Eleventh Series), 1981: ppl-3, 6, 12, 13, 29.

The Scientific Committee for Food: Reports of The Scientific Committee for
Food (Twenty- sixth series), 1992:pp3-4, 12-13, 19.

BAETE, 7= F ORISR DM e Gk, 2014 4F
10 A

JEARIEAT, LR, ®RFEHLT, OPREN, MARZ: 7 v MIBIT5
[14C]Triethyl Citrate DY, 5347, A M OHRE. EEEMHFZE, 1986 ;17(4)
714-25

Burns & Werners: Zum Stoffwechsel von Triathylcitrat und
Acetyltriathlcitrat. Kurze wissenschaftliche Mitteilungen 1962; 1169
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